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STANDARDS DEVELOPMENT

This section presents an overview of the public review and comment process, conducted through Pharmacopeial Forum

(PF), for the development of official pharmaceutical standards.

S
tandards

D
evelopm

ent



USP publishes Pharmacopeial Forum (PF) bimonthly as the working vehicle of the USP Council of Experts. PF provides

interested parties an opportunity to review and comment as the Council of Experts develops or revises standards for the

United States Pharmacopeia and the National Formulary (USP–NF).

PF includes the following:

1. Potential revisions—entirely new standards, revision ideas, and drafts not yet targeted for official adoption (Pharmaco-

peial Previews)

2. Proposed revisions—new or revised standards targeted for official adoption (In-Process Revision)

3. Adopted revisions—new or revised standards that become official and binding before the publication of the next USP–

NF or Supplement (Interim Revision Announcement)

USP welcomes comments and data on potential, proposed, or official standards.* Comments, along with USP’s responses,

will be published either in PF Briefings, the Commentary section of PF, the Commentary section of Supplements toUSP–NF,

or the Commentary section of USP–NF.

* If you are not immediately able to submit comments but you intend to do
so, please notify USP by using the Intent to Comment form provided before
the section Chromatographic Reagents Used in USP–NF and PF.
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The chart below shows the public review and comment process and its relationship to standards development.

Questions on the process should be addressed to John W. Gasper, M.A., J.D., Director, Office of the Executive Secretariat,

U.S. Pharmacopeia, 12601 Twinbrook Parkway, Rockville, MD 20852 (e-mail: jg@usp.org).
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HOW TO USE PF
This section provides descriptions of the various parts of PF. It also includes Committee Designations and the Staff Directory.
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The contents of the different sections of PF are briefly described below. Readers will get an idea of how each section is

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

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

ning of that section.

Proposed and Adopted Revisions

Section Content How Readers Can Respond

Pharmacopeial Previews
Early ideas for revisions

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

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

study; and
— articles produced by multiple sources.

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

In-Process Revision
Revisions targeted for
adoption

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

&
or

.
. or

~

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

would be officially adopted.

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

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

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

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

sion would be officially adopted.

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

Interim Revision
Announcement
Adopted standards

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

..

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

Committee Designations

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

dards.

Staff Directory

Names of all USP scientific staff liaisons with contact information.

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

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

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

Index

Cumulative directory for the content of all issues of PF beginning with PF 29(1).

Reference Standards Catalog

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

Chromatographic Reagents Used in USP–NF and Pharmacopeial Forum

Update of chromatographic reagents based on the proposals published in this issue of PF.
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EXPERT COMMITTEE DESIGNATIONS*

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

AER Aerosols

AMB Analytical Microbiology

BBP Blood and Blood Products

BNA Bioavailability and Nutrient Absorption

BNT Biotechnology and Natural Therapeutics and Diagnostics

BPC Biopharmaceutics

BST Biostatistics

CRX Compounding Pharmacy

DSB Dietary Supplements—Botanicals

DSN Dietary Supplements—Non-Botanicals

EMC Excipient Monograph Content{

ESC Excipients—Substances and Characterization{

ETM Excipients—Test Methods

GCT Gene Therapy, Cell Therapy, and Tissue Engineering

GTB General Toxicity and Biocompatibility

NL Nomenclature and Labeling

PA1 Pharmaceutical Analysis 1

PA2 Pharmaceutical Analysis 2

PA3 Pharmaceutical Analysis 3

PA4 Pharmaceutical Analysis 4

PA5 Pharmaceutical Analysis 5

PA6 Pharmaceutical Analysis 6

PA7 Pharmaceutical Analysis 7—Antibiotics

PDF Pharmaceutical Dosage Forms

PPC Parenteral Products—Compounding and Preparation

PPI Parenteral Products—Industrial

PSD Packaging, Storage, and Distribution

PW Pharmaceutical Waters

RMI Radiopharmaceuticals and Medical Imaging

SMU Safe Medication Use

VET Veterinary Drugs

VVI Vaccines, Virology, and Immunology

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

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

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

number is (301) 816-8373.

STAFF E-MAIL PHONE ASSIGNMENT

Clydewyn M. Anthony,
Senior Scientific Associate

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

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

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

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

Lokesh Bhattacharyya, Senior
Scientist

lb@usp.org (301) 816-8201 Blood and Blood Products
(BBP); Vaccines, Virology,
and Immunology (VVI)

Barbara A. Bowman,
Manager, Administrative
Services

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

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

Evelyn Bryant, Manager,
Editorial Services

eb@usp.org (301) 816-8302

Todd L. Cecil, Director,
General Policies and
Requirements

tlc@usp.org (301) 816-8234

Roger Dabbah, Director,
Complex Actives

rd@usp.org (301) 816-8336

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

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

Lawrence Evans, Senior
Scientific Associate

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

L. Valentin Feyns, Director,
Reference Standards
Evaluation

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

John W. Gasper, Director,
Executive Secretariat

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

Gabriel I. Giancaspro, Senior
Scientist and Latin American
Liaison

gig@usp.org (301) 816-8343 Dietary Supplements—Botani-
cals (DSB); Dietary
Supplements— Bioavail-
ability and Nutrient
Absorption (BNA)

Elena Gonikberg, Scientist eg@usp.org (301) 816-8251 Pharmaceutical Analysis 4
(PA4)
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STAFF E-MAIL PHONE ASSIGNMENT

James W. Kelly, Scientist jwk@usp.org (301) 816-8167 Pharmaceutical Analysis 2
(PA2); Parenteral Products—
Industrial (PPI)

Justin J. Lane, Senior Scientific
Associate

jl@usp.org (301) 816-8323 Excipients—Test Methods
(ETM)

Anju K. Malhotra, Manager,
Conferences and Meetings

akm@usp.org (301) 816-8346 USP Conferences and
Meetings

Ronald G. Manning, Vice
President, Standards
Operations

rgm@usp.org (301) 816-8562

Margareth R. Marques, Scientist
and Latin American Liaison

mrm@usp.org (301) 816-8106 Biopharmaceutics (BPC);
Reagents

Alan W. Nichols, Director,
Reference Standards
Production

awn@usp.org (301) 816-8321 USP Reference Standards

Claudia C. Okeke, Associate
Director

cco@usp.org (301) 816-8243 Compounding Pharmacy
(CRX); Parenteral Products—
Compounding and Prepara-
tion (PPC); Packaging,
Storage, and Distribution
(PSD)

W. Larry Paul, Scientific Fellow wlp@usp.org (301) 816-8331 Nomenclature and Labeling
(NL); Pharmaceutical
Dosage Forms
(PDF)

Horacio Pappa, Scientist
and Latin American Liaison

hp@usp.org (301) 816-8319 Pharmaceutical Dosage Forms
(PDF)

David A. Porter, Associate
Director

dap@usp.org (301) 816-8225 Analytical Microbiology (AMB);
Biotechnology and Natural
Therapeutics and Diagnostics
(BNT); General Toxicity and
Biocompatibility (GTB)

David B. Roll, Director,
Dietary Supplements

dbr@usp.org (301) 816-8316

Karen A. Russo, Scientist kar@usp.org (301) 816-8379 Pharmaceutical Analysis 1
(PA1); Excipient New
Monograph Development

Jennifer Salguero, Scientist jxs@usp.org (301) 816-8371 Dietary Supplement Information

Salvador Salado, Scientist and
Latin American Liaison

ss@usp.org (301) 816-8165 Pharmaceutical Analysis 3
(PA3)

Stefan P. Schuber, Director,
Information and
Administration

sps@usp.org (301) 816-8551

Catherine M. Sheehan, Senior
Scientific Associate

cxs@usp.org (301) 816-8262 Excipient Monograph Content
(EMC)

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

es@usp.org (301) 816-8103

Andrzej Wilk, Senior Scientific
Associate

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

William W. Wright, Scientific
Fellow

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

Kahkashan Zaidi,
Scientist

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

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

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

ings. This section also includes publication and comment schedules.
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USP CONFERENCE ON BIOLOGICAL AND

BIOTECHNOLOGICAL DRUG SUBSTANCES AND

PRODUCTS, NOVEMBER 18–23, 2003

This conference will be held in the Marriot Crystal City

Gateway in Crystal City, Virginia. It is intended for those

responsible for the development and maintenance of quality

standards in this field. There are several objectives for this

meeting:

� To involve industry and regulatory agencies in the de-

velopment of quality standards for these products

� To promote the utility of standards for these products as

necessary from regulatory and quality perspectives

� To involve stakeholders in the development of the fu-

ture USP blueprint these areas

� To promote the utility of USP as a neutral body brid-

ging industry and the regulatory agencies for the benefit

of public health.

This conference will consist of formal presentations and

workshops led by nationally and internationally recognized

experts in different areas of interest to the biological and

biotechnological industry. Conference topics will include

the following:

� Equivalence of biological and biotechnological drug

substances and products

� Biotechnology-derived products

� Blood-derived products

� Vaccines

� Cell and gene therapy, and tissue engineering

� Bioassay

� Ancillary products.

For program information, contact Lokesh Bhattacharyya at

301-816-8201 or lb@usp.org. For conference registration

information, call 301-816-8226, or register online at

www.usp.org/conferences.

USP GUIDELINE FOR SUBMITTING REQUESTS

FOR REVISION TO THE USP–NF. We are pleased

to announce the availability of the USP Guideline for

Submitting Requests for Revision to the USP–NF. This

document was developed in conjunction with the USP

Council of Experts and its Expert Committees, USP Staff,

and the Drug Substance, Complex Actives, and Excipients

Project Teams of the Prescription/Non-Prescription

Stakeholders Forum. This document includes information

to aid submission of new monographs and revisions to

existing monographs for Non-complex Active Substances

and Products, Biological and Biotech Substances and Pro-

ducts, Excipients, and Vaccines. It incorporates many of

the concepts and suggestions included in the ICH Q3A,

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

finition of a specification and incorporate much of the termi-

nology of Q3A for the control of impurities. The guideline

clearly defines the information needed for the USP’s Coun-

cil of Experts and its Expert Committees to evaluate a re-

quest for revision. The document is approximately 75

pages in length with about 25 pages of addenda and is avail-

able in PDF format from the USP website at www.usp.org.

Hard copies will be provided upon request.

NEW DIETARY SUPPLEMENTS SECTION OF THE

USP. As previously noted in earlier Announcements,

beginning withUSP 27–NF 22, all dietary supplement

monographs will appear in the new Dietary Supplements

section of the USP. Also, the section of Pharmacopeial

Forum that was formerly entitled Nutritional Supplements

is being changed to Dietary Supplements. Monographs

that formerly appeared in the Nutritional Supplements will

subsequently appear in the new Dietary Supplements

section of the USP when they become official. Therefore,

in addition to retaining the monographs that are in the

current Nutritional Supplements section, the new section

will include the following dietary supplement monographs

that will be moved from the NF:

Chamomille

Choline Bitartrate

Choline Chloride

Chondroitin Sulfate Sodium

Chondroitin Sulfate Sodium Tablets

Chromium Picolinate

Cranberry Liquid Preparation

Echinacea angustifolia

Echinacea angustifolia, Powdered

Echinacea angustifolia, Powdered Extract

Echinacea pallida

Echinacea pallida, Powdered

Echinacea pallida, Powdered Extract

Echinacea purpurea Root

Echinacea purpurea Root, Powdered Extract

Echinacea purpurea, Powdered

Eleuthero

Eleuthero, Powdered

Eleuthero, Powdered Extract

Feverfew
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Feverfew, Powdered

Garlic

Garlic Delayed-Release Tablets

Garlic Fluidextract

Garlic, Powdered

Garlic, Powdered Extract

Ginger

Ginger Tincture

Ginger, Powdered

Ginkgo

Ginseng, American

Ginseng, American, Powdered

Ginseng, American, Powdered Extract

Ginseng, Asian

Ginseng, Asian Tablets

Ginseng, Asian Powdered

Ginseng, Asian, Powdered Extract

Glucosamine and Chondroitin Sulfate Sodium Tablets

Glucosamine Hydrochloride

Glucosamine Sulfate Potassium Chloride

Glucosamine Sulfate Sodium Chloride

Glucosamine Tablets

Goldenseal

Goldenseal, Powdered

Goldenseal, Powdered Extract

Hawthorn Leaf with Flower

Hawthorn Leaf with Flower, Powdered

Horse Chestnut

Horse Chestnut, Powdered

Horse Chestnut, Powdered Extract

Licorice

Licorice, Powdered

Licorice, Powdered Extract

Lipoic Acid, Alpha

Lipoic Acid, Alpha Capsules

Lipoic Acid, Alpha Tablets

Milk Thistle

Milk Thistle Capsules

Milk Thistle Tablets

Milk Thistle, Powdered

Milk Thistle, Powdered Extract

Red Clover

Red Clover Tablets

Red Clover, Powdered

Red Clover, Powdered Extract

St. John’s Wort

St. John’s Wort, Powdered

St. John’s Wort, Powdered Extract

Saw Palmetto

Saw Palmetto Capsules

Saw Palmetto Extract

Saw Palmetto, Powdered

Selenomethionine

Valerian

Valerian Tablets

Valerian, Powdered

Valerian, Powdered Extract

CORRESPONDENCE ADDRESS CORRECTION

In order to respond to the Stimuli article ‘‘Review of the

Media Selection and Incubation Conditions for the Com-

pendial Sterility and Microbial Limit Tests,’’ published in

Pharmacopeial Forum, Vol. 28(6) [Nov.–Dec. 2002], page

2034, correspondence should be addressed to David A. Por-

ter, 12601 Twinbrook Parkway, Rockville, MD 20852;

email: DAP@usp.org. David A. Porter is Staff Liaison to

the Expert Committee on Analytical Microbiology. Corre-

spondence should not be sent to Anthony M. Cundell,

Ph.D. at Wyeth-Ayerst Pharmaceuticals, as we originally

published.

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

The following list indicates tentatively scheduled course

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

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

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

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

tion on customized courses offered at USP or at your site.
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Calendar of Pharmacopeial Education Courses, 2003

Date Name of course Location

July 14 and 15 Fundamentals of Dissolution USP Headquarters, Rockville, MD

July 23 Analytical Method Validation USP Headquarters, Rockville, MD

August 11 and 12 Fundamentals of Dissolution USP Headquarters, Rockville, MD

August 20 Standards 100: Fundamentals of the Use of USP–
NF and the Standards Development Process

USP Headquarters, Rockville, MD

August 21 Standards 101: Advanced Use of USP–NF, General
Notices, and Monograph Chapters

USP Headquarters, Rockville, MD

September 15 and 16 Fundamentals of Dissolution USP Headquarters, Rockville, MD

September 18 Fundamentals of Microbiological Testing USP Headquarters, Rockville, MD

September 24 Fundamentals of Titration USP Headquarters, Rockville, MD

October 8 Analytical Method Validation USP Headquarters, Rockville, MD

October 20 and 21 Fundamentals of Dissolution USP Headquarters, Rockville, MD

November 17 and 18 Fundamentals of Dissolution USP Headquarters, Rockville, MD

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

USP Headquarters, Rockville, MD

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

USP Headquarters, Rockville, MD

December 15 and 16 Fundamentals of Dissolution USP Headquarters, Rockville, MD

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

USP–NF AVAILABLE IN THREE ELECTRONIC

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

pharmaceutical standards is available in three convenient

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

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

hard drives. The intranet format allows Web browser-based

access to multiple users within a company, through their

own intranet server. The online format can be accessed by

individual registered users through the World Wide Web.

All three electronic formats provide fast and easy access

to official USP–NF content. More information can be

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

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

or 301-881-0666.

CHROMATOGRA PH I C REAGENT S NOW
AVAILABLE. Chromatographic Reagents lists the brand
names of the column reagents cited in every proposal for
new or revised gas- or liquid-chromatographic test
methods that have been published in Pharmacopeial
Forum (PF) since 1980. Chromatographic Reagents also
helps to track which column reagents were used to
validate methods that have become official and are

included in USP–NF. The branded column reagents list is
updated bimonthly through Pharmacopeial Forum.
Chromatographic Reagents can be ordered by calling
USP’s Customer Service Department at 1-800-227-8772
or 301-881-0666.

INTERNATIONAL CORRESPONDENCE. Individuals

who wish to correspond with the European and Japanese

Pharmacopoeias concerning monographs in the Official

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

harmonization should address their comments to the

coordinating pharmacopeia for a given article. The

addresses for the European and Japanese Pharmacopoeias

are as follows:

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

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

and encourages interested parties to submit comments and

data regarding potential, proposed, or adopted (official)

standards. Submissions concerning a particular item that

has appeared in a PF should be submitted to the

appropriate USP scientific staff liaison identified at the

end of the Briefing accompanying each item. To submit

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

and telephone numbers listed in the Staff Directory

included in every PF.

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

edition with one main book and two Supplements a year.

In addition, the following schedule will repeat every year

so that users will know what to expect and become familiar

with the deadlines.

The publication and comment schedule for USP 27–NF 22

is as follows:

Comment Deadline Publication Date Official Date

Main Book May 15, 2003 November 2003 January 2004

Supplement One October 15, 2003 February 2004 April 2004

Supplement Two February 17, 2004 June 2004 August 2004

In the future, USP anticipates including the comment sub-

mission deadline in each briefing of every revision proposal

when it is published for public review and comment.

For general inquiries or in cases where a particular liaison is

not identified, use the general USP telephone number 301-

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

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

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

up to and including the contents of the latest Supplement.

PUBLICATION SCHEDULES

Publication Publication Date Official Date

1st Supplement Feb. 2003 Apr. 1, 2003

PF 29(2) [Mar.–Apr. 2003] Mar. 2003 Not Applicable

2nd IRA [published in PF 29(2)] Mar. 2003 Apr. 1, 2003

PF 29(3) [May–June 2003] May 2003 Not Applicable

3rd IRA [published in PF 29(3)] May 2003 June 1, 2003

2nd Supplement June 2003* Aug. 1, 2003*

PF 29(4) [July–Aug. 2003] July 2003* Not Applicable

4th IRA [published in PF 29(4)] July 2003* Aug. 1, 2003*

PF 29(5) [Sept.–Oct. 2003] Sept. 2003* Not Applicable

5th IRA [published in PF 29(5)] Sept. 2003* Oct. 1, 2003*

PF 29(6) [Nov.–Dec. 2003] Nov. 2003* Not Applicable

6th IRA [published in PF 29(6)] Nov. 2003* Dec. 1, 2003*

* Tentative
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INTERIM REVISION
ANNOUNCEMENT

In this section readers will find the following:
� The list of new USP Reference Standards that have become available
� The list of assays or tests that are adopted but held in abeyance pending availability of required USP Reference Standards
� New adopted (official) revisions to the USP–NF that become effective before the effective date of the next Supplement or

that were not ready for adoption by the closing date for the upcoming Supplement. (The effective date for these revisions is

stated on the next page.)

Readers should review this section to determine if they are affected by any of the changes.

Symbols—Interim revisions are shown with new text (if any) enclosed in circles, .new text.. Text enclosed in squares,
&new

text&, has already been adopted in a Supplement. Where the symbols appear together with no enclosed text, such as . . or
&

&,

it means that text has been deleted and no new text was proposed to replace it. In all revisions, the closing symbol is accom-

panied by a number that indicates the IRA or Supplement in which the revision first appeared. For example, .2 indicates that

the revision was officially adopted in the Second Interim Revision Announcement, and &2S (USP 26) indicates that the revision

was officially adopted in the Second Supplement to USP 26.

Errata—At the end of the Interim Revision Announcement section is a list of errata and corrections to USP 26–NF 21. The

page number indicates where the item is found inUSP 26–NF 21. If necessary, this list will be updated with every issue of PF.

This information will also be cumulative in the next available annual edition or Supplement. Errata are considered to be items

erroneously published that have not received the approval of the Council of Experts and that do not reflect the official re-

quirement.
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FOURTH INTERIM REVISION
ANNOUNCEMENT

to USP 26 and to NF 21

By authority of the United States Pharmacopeial Convention, Inc.
Prepared by the Council of Experts and published by the Board of Trustees

Larry L. Braden, Chair
USP Board of Trustees

Roger L. Williams, Executive Vice President
and Chairman, USP Council of Experts

John W. Gasper, Director, Executive Secretariat

Official August 1, 2003. Released July 1, 2003.

All inquiries and comments regarding USP 26 text and NF 21 text should be addressed to the Executive Secretariat,

USP–NF, 12601 Twinbrook Parkway, Rockville, MD 20852.
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New USP Reference Standards

The following USP Reference Standards, which were in-

dicated in past Supplements to USP–NF as being not yet

available, have since become available. Thus, the official

date of each USP 26 or NF 21 standard, test, or assay requir-

ing the use of the following Reference Standards is indi-

cated individually in this list.

USP Acesulfame Potassium RS (January 1, 2004)
USP Alendronate Sodium RS (November 1, 2003)
USP Aminopentamide Sulfate RS (September 1, 2003)
USP Amitraz RS (November 1, 2003)
USP Powdered Asian Ginsing Extract RS (September 1, 2003)
USP Betahistine Hydrochloride RS (January 1, 2004)
USP Brinzolamide RS (November 1, 2003)
USP Brinzolamide Related Compound A RS (November 1, 2003)
USP Brinzolamide Related Compound B RS (November 1, 2003)
USP Cefipime Hydrochloride RS (January 1, 2004)
USP Cefipime Hydrochloride System Suitability RS (January 1,

2004)
USP Cetyl Palmitate RS (November 1, 2003)
USP Choline Bitartrate RS (January 1, 2004)
USP Chondroitin Sulfate Sodium RS (September 1, 2003)
USP Clozapine RS (November 1, 2003)
USP Desogestrel RS (September 1, 2003)
USP Desogestrel Related Compound A RS (September 1, 2003)
USP Desogestrel Related Compound B RS (September 1, 2003)
USP Desogestrel Related Compound C RS (September 1, 2003)
USP Dextran Vo Marker RS (September 1, 2003)
USP Dextran 4 Calibration RS (November 1, 2003)
USP Dextran 10 Calibration RS (November 1, 2003)
USP Dextran 40 Calibration RS (November 1, 2003)
USP Dextran 70 Calibration RS (November 1, 2003)
USP Dextran 250 Calibration RS (November 1, 2003)
USP Diloxanide Furoate RS (November 1, 2003)
USP Dinoprostone RS (November 1, 2003)
USP Dorzolamide RS (November 1, 2003)
USP Dorzolamide Hydrochloride Related Compound A RS (Jan-

uary 1, 2004)
USP Emedastine Difumarate RS (November 1, 2003)
USP Ethinyl Estradiol Related Compound A RS (November 1,

2003)
USP Fenoldopam Related Compound A RS (January 1, 2004)
USP Fenoldopam Related Compound B RS (January 1, 2004)
USP Gemfibrozil Related Compound A RS (January 1, 2004)
USP Glutamic Acid RS (November 1, 2003)
USP Glutamine RS (September 1, 2003)
USP Glycyrrhizic Acid RS (November 1, 2003)
USP Hydroxypropyl Betadex RS (September 1, 2003)
USP Iodixanol RS (September 1, 2003)
USP Isoflupredone Acetate RS (January 1, 2004)
USP Ketamine Related Compound A RS (January 1, 2004)
USP Lansoprazole RS (November 1, 2003)
USP Lansoprazole Related Compound A RS (November 1, 2003)
USP Lynestrenol RS (September 1, 2003)
USP Powdered Milk Thistle Extract RS (November 1, 2003)
USP Milrinone RS (November 1, 2003)
USP Milrinone Related Compound A RS (November 1, 2003)
USP Monensin Sodium RS (September 1, 2003)
USP Nabumetone RS (January 1, 2004)
USP Norgestimate RS (January 1, 2004)
USP Oxaprozin RS (January 1, 2004)
USP Paroxetine Hydrochloride RS (September 1, 2003)
USP Poloxalene RS (November 1, 2003)
USP Quinapril Related Compound A RS (January 1, 2004)
USP Quinapril Related Compound B RS (January 1, 2004)
USP Ramipril RS (January 1, 2004)

USP Ramipril Related Compound A RS (January 1, 2004)
USP Repaglinide RS (September 1, 2003)
USP Repaglinide Related Compound A RS (September 1, 2003)
USP Repaglinide Related Compound B RS (September 1, 2003)
USP Repaglinide Related Compound C RS (September 1, 2003)
USP Sodium Starch Glycolate RS (January 1, 2004)
USP Tacrine Hydrochloride RS (January 1, 2004)
USP Taurine RS (January 1, 2004)
USP Tiletamine Hydrochloride RS (November 1, 2003)
USP Tinidazole RS (January 1, 2004)
USP Tinidazole Related Compound A RS (January 1, 2004)
USP Thalidomide RS (January 1, 2004)
USP Tylosin RS (November 1, 2003)
USP Urea C13 RS (January 1, 2004)
USP Zileuton RS (January 1, 2004)
USP Zileuton Related Compound A RS (November 1, 2003)
USP Zileuton Related Compound B RS (November 1, 2003)
USP Zileuton Related Compound C RS (November 1, 2003)

The official dates of anyUSP 26 or NF 21 standards, tests,

or assays requiring the use of the following new USP Ref-

erence Standards are postponed until further notice pending

availability of the respective Reference Standards.

USP Alteplase RS
USP Amiloxate RS
USP Positive Bioreaction RS
USP Cefpiramide RS
USP Cinoxate RS
USP Decoquinate RS
USP Desflurane RS
USP Desflurane Related Compound A RS
USP Dextran 40 RS
USP Dextran 70 RS
USP Diethylstilbestrol Diphosphate RS
USP Enalapril Related Compound B RS
USP Enzacamene RS
USP Fludeoxyglucose RS
USP Ginseng Extract RS
USP Gonadorelin Hydrochloride RS
USP Hypericin RS
USP Lactase RS
USP Medroxyprogesterone Acetate Related Compound A RS
USP Menotropins RS
USP Methyldopa–Glucose Reaction Product RS
USP Mibolerone RS
USP Narasin RS
USP Ondansetron Hydrochloride RS
USP Ondansetron Related Compound A RS
USP Ondansetron Related Compound B RS
USP Ondansetron Related Compound C RS
USP Ondansetron Related Compound D RS
USP Oxfendazole RS
USP Potassium Perchlorate RS
USP Pyrethrum Extract RS
USP Sargramostim RS
USP Sulisobenzone RS
USP D8-tetrahydrocannabinol RS
USP D9-tetrahydrocannabinol RS
USP Thiacetarsamide RS
USP Tilmicosin RS
USP Tinidazole Related Compound B RS
USP Trenbolone RS
USP Trenbolone Acetate RS
USP Powdered Valerian RS
USP Vasopressin RS
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NOTICE OF POSTPONEMENT

The following revision to the Prednisolone monograph, published in the
First Supplement to USP 26-NF 21 and originally scheduled to become offi-
cial on April 1, 2003, has been postponed indefinitely. The revision was to
have added a Chromatographic purity test and have deleted the Ordinary im-
purities test for Prednisolone. This postponement is to accommodate approved
products on the market that cannot meet the requirement and is intended to
provide sufficient time to evaluate a different proposal via the regular revision
process.
The Expert Committee is reviewing a new proposal to reflect the approved

products. The USP intends to publish this revised acceptance criteria in a fu-
ture number of Pharmacopeial Forum for public review and comment.

Prednisolone

Add the following:
.Chromatographic purity—
Solution A—Prepare a filtered and degassed mixture of chloro-

form, methanol, and water (967.9:30:2.1).
Solution B—Prepare a filtered and degassed mixture of chloro-

form, methanol, and water (947.9:50:2.1).
Mobile phase—Use variable mixtures of Solution A and Solution

B as directed for Chromatographic system. Make adjustments if
necessary (see System Suitability under Chromatography h621i).
Test solution—Dissolve a suitable quantity of Prednisolone in

Solution A, with the aid of sonication and shaking, to obtain a solu-
tion having a concentration of about 2.5 mg per mL.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 254-nm detector and a
4.6-mm 6 25-cm column that contains 5-mm packing L3. The
flow rate is about 2.0 mL per minute. The chromatograph is pro-
grammed as follows.

Time

(minutes)

Solution A

(%)

Solution B

(%) Elution

0–20 100 0 equilibration

20–30 100?0 0?100 linear gradient

30–50 0 100 isocratic

50–51 0?100 100?0 linear gradient

51–100 100 0 isocratic

Chromatograph the Test solution, and record the peak areas as di-
rected for Procedure: the resolution, R, between prednisolone and
any impurity is not less than 1.5; and the column efficiency is not
less than 6000 theoretical plates.
Procedure—Inject a volume (about 5 mL) of the Test solution

into the chromatograph, record the chromatogram, and measure
all of the peak areas. Calculate the percentage of each impurity
in the portion of Prednisolone taken by the formula:

100(ri / rs),

in which ri is the peak response for each impurity; and rs is the sum
of the areas of all the peaks: not more than 0.6% of any individual
impurity is found, and not more than 2.0% of total impurities is
found..4

.(Postponed Indefinitely).4

Delete the following:
.Ordinary impurities h466i—
Solvent: a mixture of alcohol and water (1:1).
Eluant: a mixture of toluene and isopropyl alcohol (70:30), in a

nonequilibrated chamber.
Visualization: technique 1..4

.(Postponed Indefinitely).4
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USP 26 MONOGRAPHS

Add the following:

.Verteporfin

C41H42N4O8 718.79
23H,25H-Benzo[b]porphine-9,13-dipropanoic acid, 18-ethenyl-

4,4a-dihydro-3,4-bis(methoxycarbonyl)-4a,8,14,19-tetra-
methyl-, monomethyl ester, trans.

(+)-trans-3,4-Dicarboxy-4,4a-dihydro-4a,8,14,19-tetramethyl-
18-vinyl-23H,25H-benzo[b]porphine-9,13-dipropanoic acid,
3,4,9-trimethyl ester mixture with (+)-trans-3,4-dicarboxy-
4,4a-dihydro-4a,8,14,19-tetramethyl-18-vinyl-23H,25H-ben-
zo[b]porphine-9,13-dipropionic acid, 3,4,13-trimethyl es-
ter [129497-78-5].

» Verteporfin contains not less than 94.0 percent and
not more than 102.0 percent of C41H42N4O8, calculated
on the anhydrous basis.
Caution—Verteporfin is a light-activated drug used

in photodynamic therapy. Care should be taken to
avoid contact with eyes and skin.

Packaging and storage—Preserve in tight containers, and store in
a freezer.

USP Reference standards h11i—USP Endotoxin RS. USP Verte-
porfin RS.

Identification—
A: Infrared Absorption h197Mi.
B: The retention times of the two major peaks in the chroma-

togram of the Assay preparation correspond to those in the chro-
matogram of the Standard preparation, as obtained in the Assay.

Microbial limits h61i—The total aerobic microbial count does not
exceed 100 cfu per g.

Bacterial endotoxins h85i: not more than 0.5 USP Endotoxin Unit
per mg of verteporfin.

Water, Method Ic h921i: not more than 1.4%.

Residue on ignition h281i: not more than 0.2%.

Heavy metals, Method I h231i: not more than 0.002%.

Related compounds—
Solution A, Solution B, and Mobile phase—Proceed as directed

in the Assay.
Test solution—Prepare as directed for Assay preparation in the

Assay.

Chromatographic system—Proceed as directed in the Assay. To
evaluate the system suitability requirements, use the Standard
preparation prepared as directed in the Assay.
Procedure—Inject a volume (about 20 mL) of the Test solution

into the chromatograph, record the chromatograms, and measure
the peak responses. Calculate the percentage of each related com-
pound in the portion of Verteporfin taken by the formula:

100(ri / rs),

in which ri is the individual peak response of each related com-
pound; and rs is the sum of the responses of all of the peaks. Not
more than 0.6% of the peak having a retention time of about 0.56
relative to that of the first verteporfin isomer peak is found, not
more than 0.8% of any other individual related compound is found,
and the sum of all impurities is not more than 4.0%.

Limit of methylene chloride—Use the procedure for Method 1
under Organic Volatile Impurities h467i, with the following excep-
tions:
Standard solution: 50 mg of methylene chloride per mL in di-

methylformamide.
Test solution: 10 mg of Verteporfin per mL in dimethylforma-

mide.
Limit: not more than 5,000 mg per g of Verteporfin (0.5%).

Assay—
Solution A—Prepare a filtered and degassed mixture of 1% (w/v)

aqueous ammonium sulfate, acetonitrile, glacial acetic acid, and
3.6 M sulfuric acid (10:10:1:0.027).
Solution B—Prepare a filtered and degassed mixture of 1% (w/v)

aqueous ammonium sulfate, tetrahydrofuran, glacial acetic acid,
and 3.6 M sulfuric acid (10:10:1:0.034).
Mobile phase—Use variable mixtures of Solution A and Solution

B as directed for Chromatographic system. Make adjustments if
necessary (see System Suitability under Chromatography h621i).
Standard preparation—To a suitable volumetric flask, transfer

an accurately weighed quantity of USP Verteporfin RS sufficient
to make a 0.25 mg per mL solution. Add a volume of a mixture
of acetonitrile and tetrahydrofuran (1:1) equivalent to 60% of the
flask volume, and dissolve. Dilute with water to volume, and mix.
[NOTE—Protect the solution from light.]
Assay preparation—Transfer about 25 mg of Verteporfin, ac-

curately weighed, to a 100-mL volumetric flask. Add 60 mL of a
mixture of acetonitrile and tetrahydrofuran (1:1), and dissolve. Di-
lute with water to volume, and mix. [NOTE—Protect the solution
from light.]
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 410-nm detector and a
4.6-mm 6 25-cm column that contains packing L1. The flow rate
is 1.5 mL per minute. The column temperature is maintained at
308. The chromatograph is programmed as follows.

Time
(minutes)

Solution A
(%)

Solution B
(%) Elution

0–60 80 20 isocratic
60–90 80?60 20?40 linear gradient
90–91 60 40 isocratic
91–120 60?30 40?70 linear gradient
120–121 30 70 isocratic
121–125 30?0 70?100 linear gradient
125–137 0 100 isocratic
137–140 0?80 100?20 linear gradient
140–150 80 20 isocratic

Chromatograph the Standard preparation, and record the peak re-
sponses as directed for Procedure: the resolution, R, between the
two verteporfin peaks is not less than 2.5; the tailing factor is not
more than 1.3; and the relative standard deviation for replicate in-
jections is not more than 2.0%.
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Procedure—Separately inject equal volumes (about 20 mL) of
the Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the responses
for the verteporfin peaks. Calculate the quantity, in mg, of
C41H42N4O8 in the portion of Verteporfin taken by the formula:

100C(rU / rS),

in which C is the concentration, in mg per mL, of USP Verteporfin
RS in the Standard preparation; and rU and rS are the sums of the
peak responses of the two verteporfin regioisomer peak responses
obtained from the Assay preparation and the Standard prepara-
tion, respectively.

Calculate the ratio of the peak responses for the two peaks
assigned to verteporfin: not less than 0.9 and not more than 1.1..4

NF 21 MONOGRAPHS

Red Clover

Change to read:
Content of isoflavones—
Solvent: a mixture of alcohol and water (1:1).
Solution A—Prepare a filtered and degassed mixture of water

and acetonitrile (75:25) containing 0.05% trifluoroacetic acid.
Solution B—Use filtered and degassed acetonitrile containing

0.05% trifluoroacetic acid.
Mobile phase—Use variable mixtures of Solution A and Solution

B as directed for Chromatographic system. Make adjustments if
necessary (see System Suitability under Chromatography h621i).
Standard solution 1—Dissolve an accurately weighed quantity

of USP Powdered Red Clover Extract RS in 2 N hydrochloric acid
(0.5 mL per each mg of Extract) with shaking for 1 minute and
heating in a water bath for 30 minutes. Dilute with Solvent to ob-
tain a solution having a known concentration of about 0.5 mg per
mL. Filter through a membrane having a 0.45-mm or finer porosity.
Standard solution 2—Dissolve an accurately weighed quantity

of USP Formononetin RS in a mixture of n-propanol and water
(1:1) with sonication. Dilute quantitatively, and stepwise if neces-
sary, with the mixture of n-propanol and water (1:1) to obtain a
solution having a known concentration of about 0.1 mg per mL.
Filter through a membrane having a 0.45-mm or finer porosity.
Test solution—Accurately weigh approximately 2500 mg of

ground plant material, and place in a 120-mL flask with a stopper.
Add exactly 100 mL of Solvent, close the flask, and shake on an
orbital or wrist-action shaker for not less than 12 hours. Transfer
50.0 mL of this solution to a round-bottom flask, and evaporate to
dryness under vacuum. Add 15 mL of 2 N hydrochloric acid, and
heat in a water bath for 30 minutes. Quantitatively transfer this
solution with the aid of about 15 mL of alcohol, to a 50-mL volu-
metric flask, and dilute with Solvent to volume. Filter through a
membrane having a 0.45-mm or finer porosity, discarding the first
4 mL of filtrate.

Chromatographic system (see Chromatography h621i)—The
liquid chromatograph is equipped with a 254-nm detector and a
4.6-mm 6 25-cm column that contains end-packed 5-mm packing
L1. The flow rate is about 1.0 mL per minute. The column tempera-
ture is maintained at 458. The chromatograph is programmed as
follows.

Time
(minutes)

Solution A
(%)

Solution B
(%) Elution

0 100 0 equilibration
0–2 100 0 isocratic
2–2.5 100?87 0?13 linear gradient

2.5–7.5 87?80 13?20 linear gradient
7.5–7.8 80?73 20?27 linear gradient
7.8–8.0 73?55 27?45 linear gradient
8.0–11.0 55?50 45?50 linear gradient
11.0–13.0 50?40 50?60 linear gradient
13.0–15.0 40?26 60?74 linear gradient
15.0–16.0 26?0 74?100 linear gradient
16.0–18.1 0?100 100?0 linear gradient
18.1–23.0 100 0 isocratic

Chromatograph Standard solution 1, and record the peak responses
as directed for Procedure: the chromatograms obtained are similar
to the Reference Chromatogram provided with the USP Powdered
Red Clover Extract RS; the tailing factor for formononetin is not
more than 2.0; and the relative standard deviation for replicate in-
jections of Standard solution 1 is not more than 2.0%.
Procedure—Separately inject equal volumes (about 20 mL) of

Standard solution 1, Standard solution 2, and the Test solution into
the chromatograph, record the chromatograms, and measure the
areas of the analyte peaks. Identify the retention times of the peaks
corresponding to daidzein, genistein, formononetin, and biochanin
A by comparison of the chromatogram of Standard solution 1 with
that obtained from the Reference Chromatogram. Separately calcu-
late the percentages of daidzein, genistein, formononetin, and bio-
chanin A in the portion of Red Clover taken by the formula:

50F(C/W)(rU / rS),

in which F is the conversion factor for each analyte (0.97 for daid-
zein, 1.13 for genistein, 1.00 for formononetin, and 1.05 for bioa-
chanin A); C is the concentration, in mg per mL, of USP
Formononetin RS in Standard solution 2; W is the weight, in g,
of Red Clover taken to prepare the Test solution; .rU is the peak
response for each relevant isoflavon obtained from the Test solu-
tion; and rS is the peak response for formononetin obtained from
Standard solution 2..4
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GENERAL CHAPTERS

General Tests and Assays

h11i USP REFERENCE
STANDARDS

Change to read:
USP Aminobenzoic Acid RS—.Do not dry. Keep container
tightly closed. Protect from light..4

Change to read:
USPAzatadine Maleate RS—.Do not dry. Keep container tightly
closed..4

Change to read:
USP Cefprozil (Z)-Isomer RS—.Do not dry. Keep container
tightly closed. Store in a freezer..4

Change to read:
USP Ceftriaxone Sodium RS—.Do not dry before using. Store in
a refrigerator. After opening, store in a tightly closed container..4

Change to read:
USP Choline Bitartrate RS—.Dry at 658 in vacuum for 4 hours
before using. Keep container tightly closed. Store in a dessicator.
This material is hygroscopic..4

Change to read:
USP Cimetidine RS—.Do not dry. Keep container tightly closed.
Protect from light. Store at room temperature..4

Change to read:
USP Desflurane Related Compound A RS [bis-(1,2,2,2-
tetrafluoroethyl)ether] (C4H2F8O 218.05).—Do not dry. After
opening the ampul, store in a tightly closed container. Store in a
refrigerator..4

Change to read:
USP Desoxycorticosterone Acetate RS—.Do not dry. Keep con-
tainer tightly closed..4

Change to read:
USP Dichlorphenamide RS—.Do not dry. Keep container tightly
closed..4

Change to read:
USP Emedastine Fumarate RS—.Dry portion at 1058 for 3
hours before using. Keep container tightly closed..4

Change to read:
USP Ethinyl Estradiol RS—.Dry portion at 1058 for 3 hours be-
fore using. Keep container tightly closed. Protect from light..4

Change to read:
USP Gemfibrozil Related Compound A RS [2,2-dimethyl-5-
[2,5-dimethyl-4-propene-1-yl)phenoxy]valeric acid] (C18H26O3

290.40)—.Do not dry. Keep container tightly closed. Store at
room temperature. [Caution—Solutions are light-sensitive.].4

Change to read:
USP Glycopyrrolate RS—.Do not dry. Keep container tightly
closed..4

Change to read:
USP Levamisole Hydrochloride RS—.Do not dry. Keep con-
tainer tightly closed. Protect from light..4

Change to read:
USP L-Lysine Acetate RS—.Do not dry. Keep container tightly
closed..4

Change to read:
USP Mefenamic Acid RS—.Do not dry. Keep container tightly
closed. Protect from light..4

Change to read:
USP Nifedipine RS—.Do not dry. Keep container tightly closed.
Avoid exposure to light. Handle with care..4

Change to read:
USP Poloxalene RS—.Do not dry. Keep container tightly closed.
Protect from light. Store in a cool place..4

Change to read:
USP Progesterone RS—.Do not dry. Keep container tightly
closed. Protect from light..4

Change to read:
USP Sodium Ascorbate RS—.Do not dry. Keep container tightly
closed. Protect from light..4

Change to read:
USP Tacrine Hydrochloride RS—.Do not dry. Determine the
water content titrimetrically at the time of use. Keep container
tightly closed. Store at room temperature. Protect from light..4

Change to read:
USP Thiothixene RS—.Do not dry. Keep container tightly
closed. Protect from light..4

Change to read:
USP Tinidazole RS—.Do not dry. Keep container tightly closed.
Protect from light. Store in a cool place..4

Change to read:
USP Tinidazole Related Compound A RS [(2-methyl-5-
nitroimidazole] (C4H5N3O2 127.10)—.Do not dry. Keep con-
tainer tightly closed. Protect from light. Store in a cool place..4

Change to read:
USP Tobramycin RS—.Do not dry before using. Store in a free-
zer, protect from light, and allow to attain room temperature before
opening. After opening the ampul, store the material in a tightly
closed container..4

Change to read:
USP Trimethoprim RS—.Do not dry. Keep container tightly
closed. Protect from light..4

Change to read:
USP Ubidecarenone RS—.Do not dry. Keep container tightly
closed. Protect from light..4

Change to read:
USP Zileuton RS—.Do not dry. Keep container tightly closed.
Store at room temperature under nitrogen. Protect from light..4
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Change to read:
USP Zileuton Related Compound A RS [N-(1-Benzo-[b]thien-2-
ylethyl)urea] (C11H12N2OS

.220.30)—Do not dry. Keep con-
tainer tightly closed. Store at room temperature under nitrogen.
Protect from light..4

Change to read:
USP Zileuton Related Compound B RS [2-(Benzo[b]thien-2-
oyl)benzo[b]thiopene] (C17H10OS2

.294.40)—Do not dry. Keep
container tightly closed. Store at room temperature under nitrogen.
Protect from light..4

Change to read:
USP Zileuton Related Compound C RS [1-Benzo-[b]thien-2-
ylethanone] (C10H8OS

.176.24)—Do not dry. Keep container
tightly closed. Store at room temperature under nitrogen. Protect
from light..4

Change to read:

h71i STERILITY TESTS

.^Portions of this general chapter have been harmonized with the
corresponding texts of the European Pharmacopeia and/or the Ja-
panese Pharmacopeia. Those portions that are not harmonized are
marked with symbols (^^) to specify this fact.^
The following procedures are applicable for determining whether a
Pharmacopeial article purporting to be sterile complies with the re-
quirements set forth in the individual monograph with respect to
the test for sterility. Pharmacopeial articles are to be tested by the
Membrane Filtrationmethod under Test for Sterility of the Product
to be Examined where the nature of the product permits. If the
membrane filtration technique is unsuitable, use the Direct Inocu-
lation of the Culture Medium method under Test for Sterility of the
Product to be Examined. All devices, with the exception of De-
vices with Pathways Labeled Sterile, are tested using the Direct
Inoculation of the Culture Medium method. Provisions for retest-
ing are included under Observation and Interpretation of Results.
Because sterility testing is a very exacting procedure, where asep-
sis of the procedure must be ensured for a correct interpretation of
results, it is important that personnel be properly trained and qua-
lified. The test for sterility is carried out under aseptic conditions.
In order to achieve such conditions, the test environment has to be
adapted to the way in which the sterility test is performed. The pre-
cautions taken to avoid contamination are such that they do not
affect any microorganisms that are to be revealed in the test. The
working conditions in which the tests are performed are monitored
regularly by appropriate sampling of the working area and by car-
rying out appropriate controls.
These Pharmacopeial procedures are not by themselves designed
to ensure that a batch of product is sterile or has been sterilized.
This is accomplished primarily by validation of the sterilization
process or of the aseptic processing procedures.
When evidence of microbial contamination in the article is ob-
tained by the appropriate Pharmacopeial method, the result so ob-
tained is conclusive evidence of failure of the article to meet the
requirements of the test for sterility, even if a different result is ob-
tained by an alternative procedure. For additional information on
sterility testing, see Sterilization and Sterility Assurance of Com-
pendial Articles h1211i..4

MEDIA

Prepare media for the tests as described below, or dehydrated for-
mulations may be used provided that, when reconstituted as direc-
ted by the manufacturer or distributor, they meet the requirements
of the Growth Promotion Test of Aerobes, Anaerobes, and Fungi.
Media are sterilized using a validated process.
The following culture media have been found to be suitable for the
test for sterility. Fluid Thioglycollate Medium is primarily intended
for the culture of anaerobic bacteria. However, it will also detect
aerobic bacteria. Soybean–Casein Digest Medium is suitable for
the culture of both fungi and aerobic bacteria.

Fluid Thioglycollate Medium

L-Cystine. . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.5 g
Sodium Chloride . . . . . . . . . . . . . . . . . . . . . . 2.5 g
Dextrose (C6H12O6 �H2O) . . . . . . . . . . . . . . . . 5.5/5.0 g
Agar, granulated (moisture content not
exceeding 15%) . . . . . . . . . . . . . . . . . . . . . 0.75 g

Yeast Extract (water-soluble) . . . . . . . . . . . . . 5.0 g
Pancreatic Digest of Casein . . . . . . . . . . . . . . 15.0 g
Sodium Thioglycollate . . . . . . . . . . . . . . . . . . 0.5 g
or Thioglycolic Acid . . . . . . . . . . . . . . . . . . . 0.3 mL
Resazurin Sodium Solution (1 in 1000),
freshly prepared . . . . . . . . . . . . . . . . . . . . . 1.0 mL

Purified Water . . . . . . . . . . . . . . . . . . . . . . . 1000 mL

Mix the L-cystine, sodium chloride, dextrose, yeast extract, and
pancreatic digest of casein with the purified water, and heat until
solution is effected. Dissolve the sodium thioglycollate or thiogly-
colic acid in the solution and, if necessary, add 1 N sodium hydrox-
ide so that, after sterilization, the solution will have a pH of 7.1+
0.2. If filtration is necessary, heat the solution again without boil-
ing, and filter while hot through moistened filter paper. Add the
resazurin sodium solution, mix, and place the medium in suitable
vessels that provide a ratio of surface to depth of medium such that
not more than the upper half of the medium has undergone a color
change indicative of oxygen uptake at the end of the incubation
period. Sterilize using a validated process. If the medium is stored,
store at a temperature between 28 and 258 in a sterile, airtight con-
tainer. If more than the upper one-third of the medium has acquired
a pink color, the medium may be restored once by heating the con-
tainers in a water-bath or in free-flowing steam until the pink color
disappears and by cooling quickly, taking care to prevent the intro-
duction of nonsterile air into the container.
Fluid Thioglycollate Medium is to be incubated at 32.5 + 2.58.

^Alternative Thioglycollate Medium

Prepare a mixture having the same composition as that of the
Fluid Thioglycollate Medium, but omitting the agar and the resa-
zurin sodium solution, sterilize as directed above, and allow to cool
prior to use. The pH after sterilization is 7.1+ 0.2. Incubate under
anaerobic conditions for the duration of the incubation period.
Alternative Fluid Thioglycollate Medium is to be incubated at

32.5 + 2.58.^
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Soybean–Casein Digest Medium

Pancreatic Digest of Casein . . . . . . . . . . . . . . 17.0 g
Papaic Digest of Soybean Meal . . . . . . . . . . . 3.0 g
Sodium Chloride . . . . . . . . . . . . . . . . . . . . . . 5.0 g
Dibasic Potassium Phosphate . . . . . . . . . . . . . 2.5 g
Dextrose (C6H12O6 �H2O) . . . . . . . . . . . . . . . . 2.5/2.3 g
Purified Water . . . . . . . . . . . . . . . . . . . . . . . . 1000 mL

Dissolve the solids in the purified water, heating slightly to effect
a solution. Cool the solution to room temperature, and adjust the
pH with 1 N sodium hydroxide so that, after sterilization, it will
have a pH of 7.3+ 0.2. Filter, if necessary to clarify, dispense into
suitable containers, and sterilize using a validated filtration pro-
cess. Store at a temperature between 28 and 258 in a sterile well-
closed container, unless it is intended for immediate use.
Soybean–Casein Digest Medium is to be incubated at 22.5 +

2.58.

^Media for Penicillins or Cephalosporins

Where sterility test media are to be used in the Direct Inocula-
tion of the Culture Medium method under Test for Sterility of the
Product to be Examined, modify the preparation of Fluid Thiogly-
collate Medium and the Soybean–Casein Digest Medium as fol-
lows. To the containers of each medium, transfer aseptically a
quantity of b-lactamase sufficient to inactivate the amount of anti-
biotic in the specimen under test. Determine the quantity of b-lac-
tamase required to inactivate the antibiotic by using a b-lactamase
preparation that has been assayed previously for its penicillin- or
cephalosporin-inactivating power. [NOTE—Supplemented b-lacta-
mase media can also be used in the membrane filtration test.]
Alternatively (in an area completely separate from that used for

sterility testing), confirm that an appropriate amount of b-lacta-
mase is incorporated into the medium, following either method un-
der Validation Test, using less than 100 colony-forming units (cfu)
of Staphylococcus aureus (see Table 1) as the challenge. Typical
microbial growth of the inoculated culture must be observed as a
confirmation that the b-lactamase concentration is appropriate.^

Suitability Tests

The media used comply with the following tests, carried out be-
fore, or in parallel, with the test on the product to be examined.

STERILITY

Confirm the sterility of each sterilized batch of medium by in-
cubating a portion of the media at the specified incubation tempera-
ture for 14 days. No growth of microorganisms occurs.

GROWTH PROMOTION TEST OF AEROBES, ANAEROBES, AND

FUNGI

Test each lot of of ready-prepared medium and each batch of
medium prepared either from dehydrated medium or from ingredi-
ents^1

^. Suitable strains of microorganisms are indicated in Table
1.
Inoculate portions of Fluid Thioglycollate Medium with a small

number (not more than 100 cfu) of the following microorganisms,
using a separate portion of medium for each of the following spe-
cies of microorganism: Clostridium sporogenes, Pseudomonas
aeruginosa, and Staphylococcus aureus. Inoculate portions of Al-
ternative Fluid Thioglycollate Medium with a small number (not
more than 100 cfu) of Clostridium sporogenes. Inoculate portions
of Soybean–Casein Digest Medium with a small number (not more
than 100 cfu) of the following microorganisms, using a separate
portion of medium for each of the following species of microorgan-
ism: Aspergillus niger, Bacillus subtilis, and Candida albicans. In-
cubate for not more than 3 days in the case of bacteria and not more
than 5 days in the case of fungi.
The media are suitable if a clearly visible growth of the micro-

organisms occurs.

^STORAGE

If prepared media are stored in unsealed containers, they can be
used for 1 month, provided that they are tested for growth promo-
tion within 2 weeks of the time of use and that color indicator re-
quirements are met. If stored in tight containers, the media can be
used for 1 year, provided that they are tested for growth promotion
within 3 months of the time of use and that the color indicator re-
quirements are met.^

^1 In appropriate cases, periodic testing of the different batches prepared
from the same lot of dehydrated medium is acceptable.^

# 2003 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

Pharmacopeial Forum
934 FOURTH INTERIM REVISION ANNOUNCEMENT Vol. 29(4) [July–Aug. 2003]

In
te

ri
m

R
ev

is
io

n
A

nn
ou

nc
em

en
t



Table 1. Strains of the Test Microorganisms Suitable for Use in
the Growth Promotion Test and the Validation Test

Aerobic bacteria
Staphylococcus aureus^1

^ ATCC 6538, CIP 4.83,
NCTC 10788, NCIMB
9518

Bacillus subtilis ATCC 6633, CIP 52.62,
NCIMB 8054

Pseudomonas aeruginosa^2
^ ATCC 9027, NCIMB

8626, CIP 82.118
Anaerobic bacterium
Clostridium sporogenes^3

^ ATCC 19404, CIP 79.3,
NCTC 532 or ATCC
11437

Fungi
Candida albicans ATCC 10231, IP 48.72,

NCPF 3179
Aspergillus niger AT C C 1 6 4 0 4 , I P

1431.83, IMI 149007

^1 An alternative to Staphylococcus aureus is Bacillus subtilis (ATCC
6633).^
^2 An alternative microorganism is Micrococcus luteus (Kocuria rhizo-
phila), ATCC 9341.^
^3 An alternative to Clostridium sporogenes, when a nonspore-forming
microorganism is desired, is Bacteroides vulgatus (ATCC 8482).^

[NOTE—Seed-lot culture maintenance techniques (seed-lot systems)
are used so that the viable microorganisms used for inoculation are not
more than five passages removed from the original master seed lot.]

^DILUTING AND RINSING FLUIDS FOR
MEMBRANE FILTRATION

Fluid A

PREPARATION

Dissolve 1 g of peptic digest of animal tissue in water to make 1
liter, filter or centrifuge to clarify, if necessary, and adjust to a pH of
7.1+ 0.2. Dispense into containers, and sterilize using a validated
process.

PREPARATION FOR PENICILLINS OR CEPHALOSPORINS

Aseptically add to the above Preparation, if necessary, a quan-
tity of sterile b-lactamase sufficient to inactivate any residual anti-
biotic activity on the membranes after the solution of the test
specimen has been filtered (see Media for Penicillins or Cephalo-
sporins).

Fluid D

To each liter of Fluid A add 1 mL of polysorbate 80, adjust to a
pH of 7.1+ 0.2, dispense into containers, and sterilize using a val-
idated process. Use this fluid for articles containing lecithin or oil,
or for devices labeled as ‘‘sterile pathway.’’

Fluid K

Dissolve 5.0 g of peptic digest of animal tissue, 3.0 g of beef
extract, and 10.0 g of polysorbate 80 in water to make 1 liter. Ad-
just the pH to obtain, after sterilization, a pH of 6.9 + 0.2. Dis-
pense into containers, and sterilize using a validated process.^

VALIDATION TEST

Carry out a test as described below under Test for Sterility of the
Product to be Examined using exactly the same methods, except
for the following modifications.

Membrane Filtration

After transferring the content of the container or containers to be
tested to the membrane, add an inoculum of a small number of vi-
able microorganisms (not more than 100 cfu) to the final portion of
sterile diluent used to rinse the filter.

Direct Inoculation

After transferring the contents of the container or containers to
be tested (for catgut and other surgical sutures for veterinary use:
strands) to the culture medium, add an inoculum of a small number
of viable microorganisms (not more than 100 cfu) to the medium.
In both cases use the same microorganisms as those described

above under Growth Promotion Test of Aerobes, Anaerobes, and
Fungi. Perform a growth promotion test as a positive control. In-
cubate all the containers containing medium for not more than 5
days.
If clearly visible growth of microorganisms is obtained after the

incubation, visually comparable to that in the control vessel with-
out product, either the product possesses no antimicrobial activity
under the conditions of the test or such activity has been satisfac-
torily eliminated. The test for sterility may then be carried out with-
out further modification.
If clearly visible growth is not obtained in the presence of the

product to be tested, visually comparable to that in the control ves-
sels without product, the product possesses antimicrobial activity
that has not been satisfactorily eliminated under the conditions of
the test. Modify the conditions in order to eliminate the antimicro-
bial activity, and repeat the validation test.
This validation is performed (a) when the test for sterility has to

be carried out on a new product; and (b) whenever there is a change
in the experimental conditions of the test. The validation may be
performed simultaneously with the Test for Sterility of the Product
to be Examined.
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TEST FOR STERILITY OF THE PRODUCT TO
BE EXAMINED

^Number of Articles to Be Tested

Unless otherwise specified elsewhere in this chapter or in the
individual monograph, test the number of articles specified in Table
3. If the contents of each article are of sufficient quantity (see Table

2), they may be divided so that equal appropriate portions are
added to each of the specified media. [NOTE—Perform sterility
testing employing two or more of the specified media.] If each ar-
ticle does not contain sufficient quantities for each medium, use
twice the number of articles indicated in Table 3.^

Table 2. Minimum Quantity to be Used for Each Medium

Quantity per Container Minimum Quantity to be Used (unless otherwise justified and
authorized)

Liquids (other than anitbiotics)
Less than 1 mL The whole contents of each container
1–40 mL Half the contents of each container, but not less than 1 mL
Greater than 40 mL, and not greater than 100 mL 20 mL
Greater than 100 mL 10% of the contents of the container, but not less than 20 mL
Antibiotic liquids 1 mL
Other preparations soluble in water or in
isopropyl myristate

The whole contents of each container to provide not less than
200 mg

Insoluble preparations, creams, and ointments to be
suspended or emulsified

Use the contents of each container to provide not less than 200 mg

Solids
Less than 50 mg The whole contents of each container
50 mg or more, but less than 300 mg Half the contents of each container, but not less than 50 mg
300 mg–5 g 150 mg
Greater than 5 g 500 mg

Devices
Catgut and other surgical sutures for veterinary use 3 sections of a strand (each 30-cm long)
^Surgical dressing/cotton/gauze (in packages) 100 mg per package
Sutures and other individually packaged single-use material The whole device
Other medical devices The whole device, cut into pieces or disassembled^
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Table 3. Minimum Number of Articles to be Tested in Relation to the Number of Articles in the Batch

Number of Items in the Batch Minimum Number of Items to be Tested for Each Medium (unless
otherwise justified and authorized)*

Parenteral preparations
Not more than 100 containers 10% or 4 containers, whichever is the greater
More than 100 but not more than 500 containers 10 containers
More than 500 containers 2% or 20 containers, whichever is less
^For large-volume parenterals 2% or 10 containers, whichever is less

Antibiotic solids
Pharmacy bulk packages (<5 g) 20 containers
Pharmacy bulk packages (�5 g) 6 containers
Bulks and blends See Bulk solid products^

Ophthalmic and other noninjectable preparations
Not more than 200 containers 5% or 2 containers, whichever is the greater
More than 200 containers 10 containers
If the product is presented in the form of single-dose
containers, apply the scheme shown above for preparations
for parenteral use.

Devices
Catgut and other surgical sutures for veterinary use 2 % or 5 packages, whichever is the greater, up to a maximum total

of 20 packages
^Not more than 100 articles 10% or 4 articles, whichever is greater
More than 100, but not more than 500 articles 10 articles
More than 500 articles 2% or 20 articles, whichever is less^

Bulk solid products
Up to 4 containers Each container
More than 4 containers, but not more than 50 containers 20% or 4 containers, whichever is greater
More than 50 containers 2% or 10 containers, whichever is greater

* If the contents of one container are enough to inoculate the two media, this column gives the number of containers needed for both the media together.

The test may be carried out using the technique of Membrane
Filtration or by Direct Inoculation of the Culture Medium with
the product to be examined. Appropriate negative controls are in-
cluded. The technique of membrane filtration is used whenever the
nature of the product permits; that is, for filterable aqueous prepara-
tions, for alcoholic or oily preparations, and for preparations mis-
cible with, or soluble in, aqueous or oily solvents, provided these
solvents do not have an antimicrobial effect in the conditions of the
test.

Membrane Filtration

Use membrane filters having a nominal pore size not greater
than 0.45 mm whose effectiveness to retain microorganisms has
been established. Cellulose nitrate filters, for example, are used
for aqueous, oily, and weakly alcoholic solutions; and cellulose
acetate filters, for example, are used for strongly alcoholic solu-
tions. Specially adapted filters may be needed for certain products,
e.g. for antibiotics.
The technique described below assumes that membranes about

50 mm in diameter will be used. If filters of a different diameter are
used, the volumes of the dilutions and the washings should be ad-
justed accordingly. The filtration apparatus and membrane are ster-
ilized by appropriate means. The apparatus is designed so that the
solution to be examined can be introduced and filtered under asep-
tic conditions: it permits the aseptic removal of the membrane for
transfer to the medium, or it is suitable for carrying out the incuba-
tion after adding the medium to the apparatus itself.

AQUEOUS SOLUTIONS

If appropriate, transfer a small quantity of a suitable, sterile dil-
uent such as ^Fluid A (see Diluting and Rinsing Fluids for Mem-
brane Filtration)^ onto the membrane in the apparatus and filter.
The diluent may contain suitable neutralizing substances and/or
appropriate inactivating substances, for example, in the case of
antibiotics.
Transfer the contents of the container or containers to be tested

to the membrane or membranes, if necessary, after diluting to the
volume used in the Validation Test with the chosen sterile diluent,
but using not less than the quantities of the product to be examined
prescribed in Tables 2 and 3. Filter immediately. If the product has
antimicrobial properties, wash the membrane not less than three
times by filtering through it each time the volume of the chosen
sterile diluent used in the Validation Test. Do not exceed a washing
cycle of 5 times 200 mL, even if during validation it has been de-
monstrated that such a cycle does not fully eliminate the antimicro-
bial activity. Transfer the whole membrane to the culture medium
or cut it aseptically into two equal parts, and transfer one half to
each of two suitable media. Use the same volume of each medium
as in the Validation Test. Alternatively, transfer the medium onto
the membrane in the apparatus. Incubate the media for not less than
14 days.
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SOLUBLE SOLIDS (OTHER THAN ANTIBIOTICS)

Use for each medium not less than the quantity prescribed in
Tables 2 and 3 of the product dissolved in a suitable solvent, such
as ^Fluid A (Diluting and Rinsing Fluids for Membrane Filtra-
tion),^ and proceed with the test as described above for Aqueous
Solutions using a membrane appropriate to the chosen solvent.

OILS AND OILY SOLUTIONS

Use for each medium not less than the quantity of the product
prescribed in Tables 2 and 3. Oils and oily solutions of sufficiently
low viscosity may be filtered without dilution through a dry mem-
brane. Viscous oils may be diluted as necessary with a suitable ster-
ile diluent such as isopropyl myristate shown not to have
antimicrobial activity in the conditions of the test. Allow the oil
to penetrate the membrane by its own weight, and then filter, ap-
plying the pressure or suction gradually. Wash the membrane at
least three times by filtering through it each time about 100 mL
of a suitable sterile solution such as ^Fluid A (see Diluting and
Rinsing Fluids for Membrane Filtration)^ containing a suitable
emulsifying agent at a concentration shown to be appropriate in
the validation of the test, for example polysorbate 80 at a concen-
tration of 10 g per liter ^(Fluid K)^. Transfer the membrane or
membranes to the culture medium or media, or vice versa, as de-
scribed above for Aqueous Solutions, and incubate at the same tem-
peratures and for the same times.

OINTMENTS AND CREAMS

Use for each medium not less than the quantities of the product
prescribed in Tables 2 and 3. Ointments in a fatty base and emul-
sions of the water-in-oil type may be diluted to 1% in isopropyl
myristate as described above, by heating, if necessary, to not more
than 408. In exceptional cases it may be necessary to heat to not
more than 448. Filter as rapidly as possible and proceed as de-
scribed above for Oils and Oily Solutions.

^PREFILLED SYRINGES

For prefilled syringes without attached sterile needles, expel the
contents of each syringe into one or two separate membrane filter
funnels or into separate pooling vessels prior to transfer. If a sep-
arate sterile needle is attached, directly expel the syringe contents
as indicated above, and proceed as directed for Aqueous Solutions.
Test the sterility of the needle, using Direct Inoculation under Va-
lidation Test.

SOLIDS FOR INJECTION OTHER THAN ANTIBIOTICS

Constitute the test articles as directed on the label, and proceed
as directed for Aqueous Solutions or Oils and Oily Solutions,
whichever applies. [NOTE—If necessary, excess diluent can be
added to aid in the constitution and filtration of the constituted test
article.]

ANTIBIOTIC SOLIDS FOR INJECTION

Pharmacy Bulk Packages, < 5 g—From each of 20 containers,
aseptically transfer about 300 mg of solids, into a sterile 500-mL
conical flask, dissolve in about 200 mL of Fluid A (see Diluting
and Rinsing Fluids for Membrane Filtration), and mix; or consti-
tute, as directed in the labeling, each of 20 containers and transfer a
quantity of liquid or suspension, equivalent to about 300 mg of so-
lids, into a sterile 500-mL conical flask, dissolve in about 200 mL
of Fluid A, and mix. Proceed as directed for Aqueous Solutions or
Oils and Oily Solutions, whichever applies.

Pharmacy Bulk Packages, �5 g—From each of 6 containers,
aseptically transfer about 1 g of solids into a sterile 500-mL conical
flask, dissolve in about 200 mL of Fluid A, and mix; or constitute,
as directed in the labeling, each of 6 containers and transfer a quan-
tity of liquid, equivalent to about 1 g of solids, into a sterile 500-
mL conical flask, dissolve in about 200 mL of Fluid A, and mix.
Proceed as directed for Aqueous Solutions.

ANTIBIOTIC SOLIDS, BULKS, AND BLENDS

Aseptically remove a sufficient quantity of solids from the ap-
propriate amount of containers (see Table 2), mix to obtain a com-
posite, equivalent to about 6 g of solids, and transfer to a sterile
500-mL conical flask. Dissolve in about 200 mL of Fluid A, and
mix. Proceed as directed for Aqueous Solutions.

STERILE AEROSOL PRODUCTS

For fluid products in pressurized aerosol form, freeze the con-
tainers in an alcohol-dry ice mixture at least at –208 for about 1
hour. If feasible, allow the propellant to escape before aseptically
opening the container, and transfer the contents to a sterile pooling
vessel. Add 100 mL of Fluid D to the pooling vessel, and mix
gently. Proceed as directed for Aqueous Solutions or Oils and Oily
Solutions, whichever applies.

DEVICES WITH PATHWAYS LABELED STERILE

Aseptically pass not less than 10 pathway volumes of Fluid D
through each device tested. Collect the fluids in an appropriate ster-
ile vessel, and proceed as directed for Aqueous Solutions or Oils
and Oily Solutions, whichever applies.
In the case of sterile, empty syringes, draw sterile diluent into the

barrel through the sterile needle, if attached, or through a sterile
needle attached for the purpose of the test, and express the contents
into a sterile pooling vessel. Proceed as directed above.^

Direct Inoculation of the Culture Medium

Transfer the quantity of the preparation to be examined pre-
scribed in Tables 2 and 3 directly into the culture medium so that
the volume of the product is not more than 10% of the volume of
the medium, unless otherwise prescribed.
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If the product to be examined has antimicrobial activity, carry
out the test after neutralizing this with a suitable neutralizing sub-
stance or by dilution in a sufficient quantity of culture medium.
When it is necessary to use a large volume of the product, it
may be preferable to use a concentrated culture medium prepared
in such a way that it takes into account the subsequent dilution.
Where appropriate, the concentrated medium may be added di-
rectly to the product in its container.

OILY LIQUIDS

Use media to which have been added a suitable emulsifying
agent at a concentration shown to be appropriate in the validation
of the test, for example polysorbate 80 at a concentration of 10 g
per liter.

OINTMENTS AND CREAMS

Prepare by diluting to about 1 in 10 by emulsifying with the cho-
sen emulsifying agent in a suitable sterile diluent such as ^Fluid A
(see Diluting and Rinsing Fluids for Membrane Filtration).^
Transfer the diluted product to a medium not containing an emul-
sifying agent.
Incubate the inoculated media for not less than 14 days. Observe

the cultures several times during the incubation period. Shake cul-
tures containing oily products gently each day. However, when
thioglycollate medium or other similar medium is used for the de-
tection of anaerobic microorganisms, keep shaking or mixing to a
minimum in order to maintain anaerobic conditions.

CATGUT AND OTHER SURGICAL SUTURES FOR VETERINARIAN

USE

Use for each medium not less than the quantities of the product
prescribed in Tables 2 and 3. Open the sealed package using aseptic
precautions, and remove three sections of the strand for each cul-
ture medium. Carry out the test on three sections, each 30-cm long,
which have been cut off from the beginning, the center, and the end
of the strand. Use whole strands from freshly opened cassette
packs. Transfer each section of the strand to the selected medium.
Use sufficient medium to cover adequately the material to be tested
(20 mL to 150 mL).

^SOLIDS

Transfer a quantity of the product in the form of a dry solid (or
prepare a suspension of the product by adding sterile diluent to the
immediate container), corresponding to not less than the quantity
indicated in Tables 2 and 3. Transfer the material so obtained to
200 mL of Fluid Thioglycollate Medium, and mix. Similarly, trans-
fer the same quantity to 200 mL of Soybean–Casein Digest Me-
dium, and mix. Proceed as directed above.

PURIFIED COTTON, GAUZE, SURGICAL DRESSINGS, AND

RELATED ARTICLES

From each package of cotton, rolled gauze bandage, or large sur-
gical dressings being tested, aseptically remove two or more por-
tions of 100- to 500-mg each from the innermost part of the
sample. From individually packaged, single-use materials, asepti-
cally remove the entire article. Immerse the portions or article in
each medium, and proceed as directed above.

STERILE DEVICES

Articles can be immersed intact or disassembled. To ensure that
device pathways are also in contact with the media, immerse the
appropriate number of units per medium in a volume of medium
sufficient to immerse the device completely, and proceed as direc-
ted above. For extremely large devices, immerse those portions of
the device that are to come into contact with the patient in a volume
of medium sufficient to achieve complete immersion of those por-
tions.
For catheters where the inside lumen and outside are required to

be sterile, either cut them into pieces such that the medium is in
contact with the entire lumen or fill the lumen with medium, and
then immerse the intact unit.^

OBSERVATION AND INTERPRETATION OF RESULTS

At intervals during the incubation period and at its conclusion,
examine the media for macroscopic evidence of microbial growth.
If the material being tested renders the medium turbid so that the
presence or absence of microbial growth cannot be readily deter-
mined by visual examination, 14 days after the beginning of incu-
bation transfer portions (each not less than 1 mL) of the medium to
fresh vessels of the same medium, and then incubate the original
and transfer vessels for not less than 4 days.
If no evidence of microbial growth is found, the product to be

examined complies with the test for sterility. If evidence of micro-
bial growth is found, the product to be examined does not comply
with the test for sterility, unless it can be clearly demonstrated that
the test was invalid for causes unrelated to the product to be exam-
ined. The test may be considered invalid only if one or more of the
following conditions are fulfilled:
a. The data of the microbiological monitoring of the sterility

testing facility show a fault.
b. A review of the testing procedure used during the test in ques-

tion reveals a fault.
c. Microbial growth is found in the negative controls.
d. After determination of the identity of the microorganisms iso-

lated from the test, the growth of this species (or these species)
may be ascribed unequivocally to faults with respect to the
material and or the technique used in conducting the sterility
test procedure.

If the test is declared to be invalid, it is repeated with the same
number of units as in the original test. If no evidence of microbial
growth is found in the repeat test, the product examined complies
with the test for sterility. If microbial growth is found in the repeat
test, the product examined does not comply with the test for steri-
lity.
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APPLICATION OF THE TEST TO PARENTERAL
PREPARATIONS, OPHTHALMIC, AND OTHER

NONINJECTABLE PREPARATIONS REQUIRED TO
COMPLY WITH THE TEST FOR STERILITY

When using the technique of membrane filtration, use, whenever
possible, the whole contents of the container, but not less than the
quantities indicated in Tables 2 and 3, diluting where necessary to
about 100 mL with a suitable sterile solution, such as ^Fluid A (see
Diluting and Rinsing Fluids for Membrane Filtration).^
When using the technique of direct inoculation of media, use the

quantities shown in Tables 2 and 3, unless otherwise justified and
authorized. The tests for bacterial and fungal sterility are carried
out on the same sample of the product to be examined. When
the volume or the quantity in a single container is insufficient to
carry out the tests, the contents of two or more containers are used
to inoculate the different media.

(Official January 1, 2004).4

.h797i PHARMACEUTICAL
COMPOUNDING—STERILE
PREPARATIONS.4

Change to read:

.INTRODUCTION

This chapter provides procedures and requirements for com-
pounding sterile preparations. Sterile compounding differs from
nonsterile compounding (see Pharmaceutical Compounding —
Nonsterile Preparations h795i and Good Compounding Practices
h1075i) primarily by requiring a test for sterility. Sterile com-
pounding also requires cleaner facilities; specific training and test-
ing of personnel in principles and practices of aseptic
manipulations; air quality evaluation and maintenance; and sound
knowledge of sterilization and solution stability principles and
practices. Greater care is required for aqueous injections that are
compounded sterile preparations (CSPs)—the most common CSPs
used in therapy. Aqueous injections for administration into the vas-
cular and central nervous systems pose the greatest risk of harm to
patients if there are issues of nonsterility and large errors in ingre-
dients.
The intent of this chapter is to prevent harm and fatality to pa-

tients that could result from microbial contamination (nonsterility),
excessive bacterial endotoxins, large content errors in the strength
of correct ingredients, and incorrect ingredients in CSPs. The qual-
ity control and testing for CSPs in this chapter are appropriate and
necessary. The content of this chapter applies to health care institu-
tions, pharmacies, physician practice facilities, and other facilities
in which CSPs are prepared, stored, and dispensed. For the pur-
poses of this chapter, CSPs include any of the following:

a. Preparations prepared according to the maufacturer’s labeled
instructions and other manipulations when manufacturing
sterile products that expose the original contents to potential
contamination.

b. Preparations containing nonsterile ingredients or employing
nonsterile components and devices that must be sterilized be-
fore administration.

c. Biologics, diagnostics, drugs, nutrients, and radiopharmaceu-
ticals that possess either of the above two characteristics, and
which include, but are not limited to, baths and soaks for live
organs and tissues, implants, inhalations, injections, powders
for injection, irrigations, metered sprays, and ophthalmic and
otic preparations.

The sections in this chapter are organized to facilitate practitioners’
understanding of the fundamental accuracy and quality practices of
CSPs. They provide a foundation for the development and imple-
mentation of essential procedures for the safe preparation of CSP’s
in the three risk levels, which are classified according to the poten-
tial for microbial, chemical, and physical contamination. The chap-
ter is divided into the following main sections:
� Responsibilities of all compounding personnel
� The basis for the classification of a CSP into a low-, medium-,

and high-risk level, with examples of CSPs and their quality
assurance practices in each of these risk levels

� Verification of compounding accuracy and sterilization
� Personnel training and evaluation in aseptic manipulation

skills, including representative sterile microbial culture me-
dium transfer and fill challenges

� Environmental quality and control during the processing of
CSPs

� Equipment used in the preparation of CSPs
� Verification of automated compounding devices for parenteral

nutrition compounding
� Finished preparation release checks and tests
� Storage and beyond-use dating
� Maintaining product quality and control after CSPs leave the

compounding facility, including education and training of
personnel

� Packing, handling, storage, and transport of CSPs
� Patient or caregiver training
� Patient monitoring and adverse events reporting
� A quality assurance program for CSPs
It is the ultimate responsibility of all personnel who prepare

CSPs to understand these fundamental practices and precautions,
to develop and implement appropriate procedures, and to continu-
ally evaluate these procedures and the quality of final CSPs to pre-
vent harm and fatality to patients who are treated with CSPs..4

Delete the following:

.RESPONSIBILITY OF THE DISPENSING
PHARMACIST

A pharmacist dispensing any SP is responsible for ensuring that
the product has been prepared, labeled, controlled, stored, dis-
pensed, and distributed properly. This includes the responsibility
for ensuring that the SP is kept under appropriate controlled con-
ditions at the location of use and that it is administered properly
through adequate labeling and verbal or written instructions. The
dispensing pharmacist is also responsible for ensuring that the SP
retains its quality attributes within acceptable limits through a writ-
ten quality assurance program. This program should ensure that for
the entire labeled life of the product, or until manipulated by the
clinician, patient, or caregiver, the potency, pH, sterility, freedom
from pyrogens, particulate limits, container integrity, appearance,
and other qualities or characteristics that the SP is expected to have
do exist. The quality assurance program should encompass every
SP under the pharmacy’s control and includes all phases of its prep-
aration, distribution, storage, administration, and use. The dispen-
sing pharmacy should employ proper analytical testing, where
appropriate, to ensure the microbiological, chemical, and physical
quality of all SPs. These responsibilities apply equally to commer-
cially available injectable drug products that are dispensed to pa-
tients without compounding or other manipulation and to SPs that
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have been repackaged, reconstituted, diluted, admixed, blended, or
otherwise manipulated (collectively referred to as ‘‘Com-
pounded’’) in any way prior to dispensing. The pharmacist is re-
sponsible for ensuring that quality is built into the preparation of
products, with key factors including at least the following general
principles:
(1) Personnel are capable and qualified to perform their assigned

duties.
(2) Ingredients usedin compounding have their expected identity,

quality, and purity.
(3) Critical processes are validated to ensure that procedures,

when used, will consistently result in the expected qualities
in the finished product.

(4) The production environment is suitable for its intended pur-
pose (addressing such matters as environmental cleanliness,
control, monitoring, and the setting of action limits, as appro-
priate).

(5) Appropriate release checks or testing procedures are per-
formed to ensure that finished products have their expected
potency, purity, quality, and characteristics at the time of re-
lease.

(6) Appropriate stability evaluation is performed or determined
from the literature for establishing reliable beyond-use dating
to ensure that finished products have their expected potency,
purity, quality, and characteristics at least until the labeled be-
yond-use date.

(7) There is assurance that processes are always carried out as in-
tended or specified and are under control.

(8) Preparation conditions and procedures are adequate for pre-
venting mixups.

(9) There are adequate procedures and records for investigating
and correcting failures or problems in preparation, testing,
or in the product itself.

(10) There is adequate separation of quality control functions and
decisions from those of production.

Emphasis in this chapter is placed upon the quality and the con-
trol of the processes utilized, personnel performance, and the en-
vironmental conditions under which the processes are performed.
Other factors, such as testing and stability, are addressed to the ex-
tent necessary for the limited quantities of products with relatively
short beyond-use dating periods normally associated with home
care pharmacy practice. This chapter is not intended to address is-
sues concerning the manufacture of sterile drug products..4

Add the following:

.RESPONSIBILITY OF COMPOUNDING
PERSONNEL

Compounding personnel are responsible for ensuring that CSPs
are accurately identified, measured, diluted, and mixed; and are
correctly purified, sterilized, packaged, sealed, labeled, stored, dis-
pensed, and distributed. These performance responsibilities in-
clude maintaining appropriate cleanliness conditions and
providing labeling and supplementary instructions for the proper
clinical administration of CSPs.
Compounding supervisors shall ensure through either direct

measurement or appropriate information sources that specific CSPs
maintain their labeled strength within monograph limits for USP
articles, or within 10% if not specified, until their beyond-use
dates. All CSPs are prepared in a manner that maintains sterility
and minimizes the introduction of particulate matter.
Awritten quality assurance procedure includes the following in-

process checks that are applied, as is appropriate, to specific CSPs:
accuracy and precision of measuring and weighing; the require-
ment for sterility; methods of sterilization and purification; safe
limits and ranges for strength of ingredients, bacterial endotoxins,

particulate matter, and pH; labeling accuracy and completeness;
beyond-use date assignment; and packaging and storage require-
ments. The dispenser shall, when appropriate and practicable, ob-
tain and evaluate results of testing for identity, strength, purity, and
sterility before a CSP is dispensed. Qualified licensed health care
professionals who supervise compounding and dispensing of CSPs
shall ensure that the following objectives are achieved.
1. Compounding personnel are adequately skilled, educated, in-

structed, and trained to correctly perform and document the
following activities in their sterile compounding duties:
a. Perform antiseptic hand cleansing and disinfection of

nonsterile compounding surfaces;
b. Select and appropriately don protective gloves, goggles,

gowns, masks, and hair and shoe covers;
c. Use laminar flow clean-air hoods, barrier isolators, and

other contamination control devices that are appropriate
for the risk level;

d. Identify, weigh, and measure ingredients; and
e. Manipulate sterile products aseptically, sterilize high-

risk level CSPs, and label and quality inspect CSPs.
2. Ingredients have their correct identity, quality, and purity.
3. Opened or partially used packages of ingredients for subse-

quent use in CSPs are properly stored under restricted access
conditions in the compounding facility. Such packages cannot
be used when visual inspection detects unauthorized breaks in
the container, closure, and seal; when the contents do not pos-
sess the expected appearance, aroma, and texture; when the
contents do not pass identification tests specified by the com-
pounding facility; and when either the beyond-use or expira-
tion date has been exceeded.

4. To minimize the generation of bacterial endotoxins, water-
containing CSPs that are nonsterile during any phase of the
compounding procedure are sterilized within 6 hours after
completing the preparation.

5. Sterilization methods achieve sterility of CSPs while main-
taining the labeled strength of active ingredients and the phy-
sical integrity of packaging.

6. Measuring, mixing, sterilizing, and purifying devices are
clean, appropriately accurate, and effective for their intended
uses.

7. Potential harm from added substances and differences in rate
and extent of bioavailability of active ingredients for other
than oral route of administration are carefully evaluated be-
fore such CSPs are dispensed and administered.

8. Packaging selected for CSPs is appropriate to preserve the
sterility and strength until the beyond-use date.

9. While being used, the compounding environment maintains
the sterility or the presterilization purity, whichever is appro-
priate, of the CSP.

10. Labels on CSPs list the names and amounts or concentrations
of all ingredients. Before being dispensed, and or adminis-
tered, the clarity of solutions are visually confirmed; also
the identity and amounts of ingredients, procedures to prepare
and sterilize CSPs, and specific release criteria are reviewed to
assure their accuracy and completeness.

11. Beyond-use dates are assigned based on direct testing or ex-
trapolation from reliable literature sources and other docu-
mentation (see Stability Criteria and Beyond-Use Dating
under Pharmaceutical Compounding—Nonsterile Prepara-
tions h795i).

12. Procedures for measuring, mixing, dilution, purification, ster-
ilization, packaging, and labeling conform to the correct se-
quence and quality established for the specified CSP.

13. Deficiencies in compounding, labeling, packaging, and qual-
ity testing and inspection can be rapidly identified and cor-
rected.

14. When time and personnel availability so permit, compound-
ing manipulations and procedures are separated from post-
compounding quality inspection and review before CSPs
are dispensed and administered.
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This chapter emphasizes the need to maintain high standards for
the quality and control of processes, components, and environ-
ments; and for the skill and knowledge of personnel who prepare
CSPs. The rigor of in-process quality-control checks and of post-
compounding quality inspection and testing increases correspond-
ing to the potential hazard of the route of administration. For
example, nonsterility, excessive bacterial endotoxin contamina-
tion, large errors in strength of correct ingredients, and incorrect
ingredients in CSPs are potentially more dangerous to patients
when the CSPs are administered into the vascular and central ner-
vous systems than when administered by most other routes..4

Delete the following:

.RISK LEVELS

With reference to the microbiological quality (i.e., sterility) of
the finished drug product, an SP, in general, is compounded under
either relatively low-risk or high-risk conditions, as determined by
the potential for the introduction of microbial contamination. This
contamination may result from the use of nonsterile components;
novel, complex, or prolonged aseptic processes; or open exposure
of the drug product or product containment devices to the atmos-
phere. In addition, long storage time between compounding and
initiation of administration may affect the microbiological quality
of the finished drug product.
The characteristics itemized below to distinguish between the

high-risk and low-risk levels are intended to provide conceptual
guidance and are not intended to be prescriptive. The pharmacist
is expected to exercise professional judgment on a case-by-case
basis when determining the risk level that would be appropriate
for a particular process.

Low-Risk

An SP is considered to be aseptically processed under low-risk
conditions when all of the following conditions prevail:
(1) The finished product is compounded with commercially

available, sterile drug products.
(2) Compounding involves only basic, and relatively few, aseptic

manipulations that are promptly executed.
(3) ‘‘Closed system’’ transfers are used: the container-closure

system remains essentially intact throughout the aseptic pro-
cess, compromised only by the penetration of a sterile, pyro-
gen-free needle or cannula through the designated stopper or
port to affect transfer, withdrawal, or delivery in accordance
with the labeled instructions for the pertinent, commercially
available devices. Opened ampuls should be regarded as if
they are closed systems for purposes of this chapter.

Examples of low-risk processes include the following:
(1) Transferring sterile drug products from vials or ampuls into

sterile final containers using a sterile needle and syringe.
(2) Transferring sterile drug products into sterile elastomeric in-

fusion containers with the aid of a mechanical pump and an
appropriate sterile transfer tubing device, with or without the
subsequent addition of sterile drug products to the infusion
container with a sterile needle and syringe.

(3) Compounding sterile nutritional solutions by combining Dex-
trose Injection and Amino Acids Injection via gravity transfer
into sterile empty containers, with or without the subsequent
addition of sterile drug products to the final container with a
sterile needle and syringe.

High-Risk

Category I—A high-risk SP may fall into either of two subclassi-
fications. High-risk SPs in Category I are those prepared from
commercially available, sterile components where one or more
of the following conditions prevail:
(1) Compounding involves the intermediate closed system pool-

ing of sterile drug products. Pooling of additives is defined as
a higher risk process than performing multiple single addi-
tives because contamination of the pool could result in con-
tamination of units filled from the pool, thus potentially
causing epidemic infection.

(2) Compounding includes complex and/or numerous aseptic
manipulations executed over a prolonged period.

(3) An individual finished product is administered as a multi-day
infusion via a portable pump or reservoir.

Examples of high-risk category I processes include the follow-
ing:
(1) Compounding sterile nutritional solutions using an automated

compounding device involving repeated attachment of fluid
containers to proximal openings of the compounder tubing
set and of empty final containers to the distal opening. The
process concludes with the transfer of additives into the filled
final container from individual drug product containers or
from a pooled additive solution.

(2) Preparing ambulatory pump reservoirs by adding more than
one drug product with the evacuation of air from the reservoir
prior to dispensing.

(3) Preparing ambulatory pump reservoirs for multi-day (i.e., am-
bient temperature) administration.

Category II—High-risk SPs in Category II are those involving
either of the following:
(1) A nonsterile drug substance or an injectable drug product pre-

pared in-house from a nonsterile substance is used to com-
pound the SP.

(2) ‘‘Open systems’’ are used, for example, when combining in-
gredients in a nonsealed reservoir before filling or when fluid
passes through the atmosphere during a fill-seal operation.

Examples of high-risk category II processes include the follow-
ing:
(1) Compounding injectable morphine solutions from nonsterile

morphine substance and suitable vehicles.
(2) Compounding sterile nutritional solutions from nonsterile in-

gredients with initial mixing in a nonsealed or nonsterile re-
servoir..4

Add the following:

.CSP MICROBIAL CONTAMINATION RISK
LEVELS

The appropriate risk level—low, medium, or high—is assigned
according to the corresponding probability of contaminating a CSP
with (1) microbial contamination (microbial organisms, spores,
and endotoxins) and (2) chemical and physical contamination (for-
eign chemicals and physical matter). Potential sources of contam-
ination include, but are not limited to, solid and liquid matter from
compounding personnel and objects; nonsterile components em-
ployed and incorporated before terminal sterilization; inappropriate
conditions within the restricted compounding environment; pro-
longed presterilization procedures with aqueous preparations;
and nonsterile dosage forms used to compound CSPs.
The characteristics described below for low-risk, medium-risk,

and high-risk CSPs are intended as a guide to the breadth and depth
of care necessary in compounding, but they are neither exhaustive
nor prescriptive. The licensed health care professionals who super-
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vise compounding are responsible for determining the procedural
and environmental quality practices and attributes that are neces-
sary for the risk level they assign to specific CSPs.
These risk levels apply to the quality of CSPs immediately after

the final aseptic mixing or filling or immediately after the final ster-
ilization, unless precluded by the specific characteristics of the
preparation, such as lipid-based emulsions where administration
must be completed within 12 hours of preparation. Upon subse-
quent storage and shipping of freshly finished CSPs, an increase
in the risks of chemical degradation of ingredients, contamination
from physical damage to packaging, and permeability of plastic
and elastomeric packaging is expected. In such cases, compound-
ing personnel consider the potential additional risks to the integrity
of CSPs when assigning beyond-use dates. The pre-administration
exposure duration and temperature limits specified in the following
low-risk, medium-risk, and high-risk level sections apply in the ab-
sence of direct testing results or appropriate information sources
that justify different limits for specific CSPs. For a summary of
the criteria according to risk levels, please see the Appendix.

Low-Risk Level CSPs

CSPs compounded under all of the following conditions are at a
low risk of contamination.

Low-Risk Conditions—

1. The CSPs are compounded with aseptic manipulations en-
tirely within ISO Class 5 (see Table 1) or better air quality
using only sterile ingredients, products, components, and de-
vices.

2. The compounding involves only transfer, measuring, and
mixing manipulations with closed or sealed packaging sys-
tems that are performed promptly and attentively.

3. Manipulations are limited to aseptically opening ampuls, pe-
netrating sterile stoppers on vials with sterile needles and syr-
inges, and transferring sterile liquids in sterile syringes to
sterile administration devices and packages of other sterile
products.

4. For a low-risk preparation, in the absence of passing a sterility
test, the storage periods cannot exceed the following time per-
iods: before administration, the CSPs are properly stored and
are exposed for not more than 48 hours at controlled room
temperature (see General Notices and Requirements), for
not more than 14 days at a cold temperature (see General No-
tices and Requirements), and for 45 days in solid frozen state
at –208 or colder.

Examples of Low-Risk Compounding—

1. Single transfers of sterile dosage forms from ampuls, bottles,
bags, and vials using sterile syringes with sterile needles,
other administration devices, and other sterile containers.
The contents of ampuls require sterile filtration to remove
any glass particles.

2. Manually measuring and mixing no more than three manufac-
tured products to compound drug admixtures and nutritional
solutions.

Quality Assurance—
Quality assurance practices include, but are not limited to, the

following:
1. Routine disinfection and air quality testing of the direct com-

pounding environment to minimize microbial surface con-
tamination and maintain ISO Class 5 air quality (see Table 1).

2. Visual confirmation that compounding personnel are properly
donning and wearing appropriate items and types of protec-
tive garments and goggles.

3. Review of all orders and packages of ingredients to assure the
correct identity and amounts of ingredients were com-
pounded.

4. Visual inspection of CSPs to ensure the absence of particulate
matter in solutions, the absence of leakage from vials and
bags, and the accuracy and thoroughness of labeling.

Example of a Media-Fill Test Procedure—This, or an equiva-
lent test, is performed at least annually by each person authorized
to compound in a low-risk level under conditions that closely si-
mulate the most challenging or stressful conditions encountered
during compounding of low-risk level CSPs. Once begun, this test
is completed without interruption. Within an ISO Class 5 air qual-
ity environment, (see Table 1) three sets of four 5-mL aliquots of
sterile Soybean–Casein Digest Medium are transferred with the
same sterile 10-mL syringe and vented needle combination into
separate sealed empty sterile 30-mL clear vials (i.e., four 5-mL ali-
quots into each of three 30-mL vials). Sterile adhesive seals are
aseptically affixed to the rubber closures on the three filled vials,
then the vials are incubated as described in the Personnel Training
and Evaluation in Aseptic Manipulation Skills section.

Medium-Risk Level CSPs

When CSPs are compounded aseptically under Low-Risk Con-
ditions, and one or more of the following conditions exists, such
CSPs are at a medium risk of contamination.

Medium-Risk Conditions—

1. Multiple individual or small doses of sterile products are com-
bined or pooled to prepare a CSP that will be administered
either to multiple patients or to one patient on multiple occa-
sions.

2. The compounding process includes complex aseptic manipu-
lations other than the single-volume transfer.

3. The compounding process requires unusually long duration,
such as that required to complete dissolution or homogeneous
mixing.

4. The sterile CSPs do not contain broad-spectrum bacteriostatic
substances, and they are administered over several days (e.g.,
an externally worn or implanted infusion device).

5. For a medium-risk preparation, in the absence of passing a
sterility test, the storage periods cannot exceed the following
time periods: before administration, the CSPs are properly
stored and are exposed for not more than 30 hours at con-
trolled room temperature (see General Notices and Require-
ments), for not more than 7 days at a cold temperature (see
General Notices and Requirements), and for 45 days in solid
frozen state at –208 or colder.

Examples of Medium-Risk Compounding—

1. Compounding of total parenteral nutrition fluids using manual
or automated devices during which there are multiple injec-
tions, detachments, and attachments of nutrient source pro-
ducts to the device or machine to deliver all nutritional
components to a final sterile container.

2. Filling of reservoirs of injection and infusion devices with
multiple sterile drug products and evacuation of air from those
reservoirs before the filled device is dispensed.

3. Filling of reservoirs of injection and infusion devices with
volumes of sterile drug solutions that will be administered
over several days at ambient temperatures between 258 and
408.

4. Transfer of volumes from multiple ampuls or vials into a sin-
gle, final sterile container or product.
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Quality Assurance—Quality assurance procedures for me-
dium-risk level CSPs include all those for low-risk level CSPs,
as well as a more challenging media-fill test passed annually, or
more frequently.
Example of a Media-Fill Test Procedure—This, or an equiva-

lent test, is performed under conditions that closely simulate the
most challenging or stressful conditions encountered during com-
pounding. This test is completed without interruption within an
ISO Class 5 air quality environment (see Table 1). Six 100-mL ali-
quots of sterile Soybean–Casein Digest Medium are aseptically
transferred by gravity through separate tubing sets into separate
evacuated sterile containers. The six containers are then arranged
as three pairs, and a sterile 10-mL syringe and 18-gauge needle
combination is used to exchange two 5-mL aliquots of medium
from one container to the other container in the pair. For example,
after a 5-mL aliquot from the first container is added to the second
container in the pair, the second container is agitated for 10 sec-
onds, then a 5-mL aliquot is removed and returned to the first con-
tainer in the pair. The first container is then agitated for 10 seconds,
and the next 5-mL aliquot is transferred from it back to the second
container in the pair. Following the two 5-mL aliquot exchanges in
each pair of containers, a 5-mL aliquot of medium from each con-
tainer is aseptically injected into a sealed empty sterile 10-mL clear
vial using a sterile 10-mL syringe and vented needle. Sterile adhe-
sive seals are aseptically affixed to the rubber closures on the three
filled vials, then the vials are incubated as described in the Person-
nel Training and Evaluation in Aseptic Manipulation Skills sec-
tion.

High-Risk Level CSPs

CSPs compounded under any of the following conditions are
either contaminated or at a high risk to become contaminated with
infectious microorganisms.

High-Risk Conditions—

1. Nonsterile ingredients, including manufactured products for
routes of administration—other than those listed under c. in
the Introduction—are incorporated or a nonsterile device is
employed before terminal sterilization.

2. Sterile ingredients, components, devices, and mixtures are ex-
posed to air quality inferior to ISO Class 5 (see Table 1). This
includes storage in environments inferior to ISO Class 5 of
opened or partially used packages of manufactured sterile
products that lack antimicrobial preservatives.

3. Nonsterile preparations are exposed for at least 6 hours before
being sterilized.

4. It is assumed, and not verified by examination of labeling and
documentation from suppliers or by direct determination, that
the chemical purity and content strength of ingredients meet
their original or compendial specifications in unopened or in
opened packages of bulk ingredients (see Ingredient Selection
under Pharmaceutical Compounding—Nonsterile Prepara-
tions h795i).

5. For a high-risk preparation, in the absence of passing a steri-
lity test, the storage periods cannot exceed the following time
periods: before administration, the CSPs are properly stored
and are exposed for not more than 24 hours at controlled room
temperature (see General Notices and Requirements), for not
more than 3 days at a cold temperature (see General Notices
and Requirements), and for 45 days in solid frozen state at
–208 or colder.

All nonsterile measuring, mixing, and purifying devices are
rinsed thoroughly with sterile, pyrogen-free water, and then thor-
oughly drained or dried immediately before use for high-risk com-
pounding. All high-risk CSP solutions subjected to terminal steam
sterilization are passed through a filter with a nominal porosity not

larger than 1.2 mm preceding or during filling into their final con-
tainers. Sterilization of high-risk level CSPs by filtration is con-
ducted entirely with an ISO Class 5 or superior air quality
environment (see Table 1).

Examples of High-Risk Compounding—

1. Dissolving nonsterile bulk drug and nutrient powders to make
solutions, which will be terminally sterilized.

2. Sterile ingredients, components, devices, and mixtures are ex-
posed to air quality inferior to ISO Class 5 (see Table 1). This
includes storage in environments inferior to ISO Class 5 of
opened or partially used packages of manufactured sterile
products that lack antimicrobial preservatives.

3. Measuring and mixing sterile ingredients in nonsterile devices
before sterilization is performed.

4. Assuming, without appropriate evidence or direct determina-
tion, that packages of bulk ingredients contain at least 95% by
weight of their active chemical moiety and have not been con-
taminated or adulterated between uses.

Quality Assurance—Quality assurance procedures for high-
risk level CSPs include all those for low-risk level CSPs. In addi-
tion, a media-fill test that represents high-risk level compounding is
performed semi-annually by each person authorized to compound
high-risk level CSPs.
Example of a Media-Fill Test Procedure—This, or an equiva-

lent test, is performed under conditions that closely simulate the
most challenging or stressful conditions encountered when com-
pounding high-risk level CSPs. This test is completed without in-
terruption in the following sequence:
1. Dissolve 3 g of nonsterile commercially available Soybean–

Casein Digest Medium in 100 mL of nonbacteriostatic water
to make a 3% solution.

2. Draw 25 mL of the medium into each of three 30-mL sterile
syringes. Transfer 5 mL from each syringe into separate ster-
ile 10-mL vials. These vials are the controls, and they gener-
ate exponential microbial growth, indicated by visible
turbidity upon incubation.

3. Under aseptic conditions and using aseptic techniques, affix a
sterile 0.2-mm porosity filter unit and a 20-gauge needle to
each syringe. Inject the next 10 mL from each syringe into
three separate 10-mL sterile vials. Repeat the process into
three more vials. Label all vials, affix sterile adhesive seals
to the closure of the nine vials, and incubate them at 258 to
358. Inspect for microbial growth over 14 days as described
in the Personnel Training and Evaluation in Aseptic Manip-
ulation Skills section..4

Delete the following:

.VALIDATION

The sterilization or aseptic processing of an SP should be in ac-
cordance with properly designed and validated written procedures.
The act of validation of a sterilization or aseptic process involves
planned testing designed to demonstrate that microorganisms will
be effectively destroyed, removed, or prevented from inadvertently
being introduced by personnel or by process-related activities.

Sterilization Processes

A high-risk SP prepared from nonsterile ingredients or compo-
nents should be sterilized using an appropriate sterilization pro-
cess, such as filtration or heat sterilization. In general, each
sterilization process should be validated to demonstrate suitability
for its intended purpose and specific manner of intended uses.
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STERILIZATION BY FILTRATION

A sterilizing filtration process should be capable of removing
microorganisms from the liquid SP. Commercially available pre-
sterilized filtration devices should be certified to be appropriate
for human use in sterile pharmaceutical applications, have a pore
size of 0.2 mm or smaller (generally recognized as a sterilizing fil-
ter), and have been lot tested for retention of Pseudomonas dimin-
uta at a minimum concentration of 107 organisms per cm2 under
specified operating parameters. The individual devices should be
tested for membrane and housing integrity, nonpyrogenicity, and
extractables by the manufacturer. Such devices should be capable
of sterilizing an SP (see Sterilization and Sterility Assurance of
Compendial Articles h1211i). Before using such devices, the phar-
macist should thoroughly evaluate their suitability for the intended
SP and conditions of use.
The size and configuration of filtration devices should accom-

modate the volume being filtered to permit complete filtration
within a reasonable period of time and without clogging to the
point where mid-process filter changes would be required.
Filters and associated devices and apparatus (housing, gaskets,

etc.) should be physically and chemically compatible with the pro-
duct to be filtered and should be capable of withstanding the tem-
peratures, pressures, and hydrostatic stresses imposed on the
system. These capabilities are to be established through appropri-
ate product-specific testing. To establish compatibility, the phar-
macy may rely on vendor certification or on definitive evidence,
specific to product and filter, obtained from a critical review of
the literature or from reliable unpublished research.
Validation should be established experimentally for all filtration

apparatus involving assembly in the pharmacy of the membrane
(filtration medium) into its housing or holder. The pharmacy may
rely on vendor certification of validation for commercially avail-
able presterilized ready-to-use filter devices or for pharmacy-as-
sembled apparatus. (The sterilization process used for pharmacy-
assembled apparatus must be properly validated.) When initially
selecting a commercially available, sterile, pre-assembled filter de-
vice, the pharmacist should ensure that the vendor has validated the
filter for the intended conditions of use and that an adequate chal-
lenge was used (minimum concentration of 107 organisms Pseudo-
monas diminuta per cm2 of filter surface). Validation should
encompass the filtration apparatus and configuration, duration of
filtration, filtration operating conditions (filtration rate and tem-
perature), and the critical product formulation parameters (pH, vis-
cosity, ionic strength, and osmolarity) used to generate the supplied
data are representative of the pharmacy’s product, apparatus, spe-
cified operating parameters, etc., in regard to the factors that might
physically or chemically alter filter integrity, affect microbial cap-
ture mechanisms, or shrink the microorganism during filtration.
Each filter device used for product sterilization should be

checked for integrity at the time of use. Integrity testing of com-
mercially available, sterile, self-contained filter devices requiring
no preuse assembly may be performed at the conclusion of the fil-
tration process. Filter integrity test kits suitable for pharmacy use
(for example, those consisting of a small gauge and a three-way
stopcock assembly) are commercially available for testing the bub-
ble point of small disk-type filters. For pharmacy-assembled appa-
ratus, as defined above, prefiltration integrity testing is
recommended in addition to postfiltration testing. Quantitative in-
tegrity testing, such as the bubble-point or forward flow tests (see
Sterilization and Sterility Assurance of Compendial Articles
h1211i) should be used, as appropriate for larger filtration devices
or when Category II high-risk SPs are sterilized.
Filtration should be performed in accordance with written pro-

cedures that list those filters determined to be acceptable for the
various SPs to be filtered in the pharmacy or in accordance with
master batch formulas that include definitive filter specifications.
Filtration procedures and master batch formulas should also de-
scribe acceptable techniques for using and for checking the integ-

rity of all listed filters. Fluid-filter compatibility must be
established prior to the filtration of any SP not included in the
procedure.

HEAT STERILIZATION

Terminal sterilization should be used when sterilizing Category
II high-risk SPs. Sterilization may be accomplished in the final
sealed container as a validated, controlled moist heat process
(see Sterilization and Sterility Assurance of Compendial Articles
h1211i). In the absence of heat sterilization capabilities, or where
heat labile drug products or container-closure systems preclude
heat sterilization, an SP may be sterilized by filtration and asepti-
cally processed and controlled in accordance with the standards set
forth in this chapter.
Heat sterilization processes should be validated to ensure that

the likelihood of survival of the most resistant microorganisms
likely to constitute product bioburden is no greater than 10–6 under
the specified operating conditions and parameters, such as sterili-
zation time and temperature, size and nature of load, and chamber
loading configuration. The validation and monitoring of heat ster-
ilization processes should be in writing with all critical parameters
specified, should be followed each time of use, and should be su-
pervised by a pharmacist knowledgeable of the technology in-
volved in the sterilization of drug products. Monitoring
datashould be recorded properly to ensure, retrospectively, that
the processes were carried out as specified and that all critical para-
meters were within specified limits during processing.1.4

Add the following:

.VERIFICATION OF COMPOUNDING
ACCURACY AND STERILIZATION

The compounding procedures and sterilization methods for
CSPs correspond to correctly designed and verified written docu-
mentation in the compounding facility. Verification requires
planned testing designed to demonstrate effectiveness of all proce-
dures critical to the accuracy and purity of finished CSPs. For ex-
ample, sterility testing (see Test Procedures under Sterility Tests
h71i) may be applied to specimens of low- and medium-risk CSPs,
and standard nonpathogenic bacterial cultures may be added to
nondispensable specimens of high-risk CSPs before terminal ster-
ilization for subsequent evaluation by sterility testing. Packaged
and labeled CSPs are visually inspected for physical integrity
and expected appearance, including final fill amount. To ensure
that the identities and concentrations of ingredients are accurate,
and in the absence of reliable observations and data to confirm
and extrapolate those parameters, samples of CSPs are assayed.

Sterilization Methods

The licensed health care professionals who supervise com-
pounding are responsible for determining that the selected sterili-
zation method (seeMethods of Sterilization under Sterilization and
Sterility Assurance of Compendial Articles h1211i) both sterilizes
and maintains the strength, purity, quality, and packaging integrity
of CSPs. The selected sterilization process is expected from experi-
ence and appropriate information sources—and, preferably, veri-

1 PDATechnical Monograph No. 1, Validation of Steam Sterilization Cy-
cles, 1978.
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fied wherever possible—to achieve sterility in the particular CSPs.
General guidelines for matching CSPs and components to appro-
priate sterilization methods include the following:
1. CSPs have been ascertained to remain physically and chemi-

cally stable when subjected to the selected sterilization meth-
od.

2. Glass and metal devices may be covered tightly with alumi-
num foil, then exposed to dry heat in an oven at a mean tem-
perature of 2508 for 2 hours to achieve sterility and
depyrogenation (see Dry-Heat Sterilization under Steriliza-
tion and Sterility Assurance of Compendial Articles
h1211i). Such items are either used immediately or stored un-
til use in an environment suitable for compounding low- and
medium-risk CSPs.

3. Personnel ascertain from appropriate information sources that
the sterile microporous membrane filter used to sterilize CSP
solutions, either during compounding or administration, is
chemically and physically compatible with the CSP.

STERILIZATION BY FILTRATION

Commercially available sterile filters must be approved for hu-
man-use applications in sterilizing pharmaceutical fluids. Both fil-
ters that must be sterilized before processing CSPs and those filters
that are commercially available, disposable, sterile, and pyrogen-
free have a nominal porosity of 0.2 mm, which includes 0.22-mm
porosity. They should be certified by the manufacturer to retain at
least 107 microorganisms of a strain of Brevundimonas (Pseudo-
monas) diminuta on each cm2 of upstream filter surface under con-
ditions similar to those in which the CSPs will be sterilized. In
emergency situations when sterile 0.2-mm porosity membranes
are not available, filters of the same composition and 0.45-mm
nominal porosity may be used. Sterilizing filters with 0.2-mm
and 0.45-mm nominal porosities will not remove bacterial endotox-
ins and viruses by physical retention.
The supervising health care professional must ensure, directly or

from appropriate documentation, that the filters are chemically and
physically stable at the pressure and temperature conditions to be
used, and that the filters will achieve sterility and maintain prefil-
tration pharmaceutical quality of the specific CSP. The filter dimen-
sions and material must permit the sterilization process to be
completed rapidly without the replacement of the filter during
the process. When CSPs are known to contain excessive particulate
matter, a prefilter or larger porosity membrane is placed upstream
from the sterilizing filter to remove gross particulate contaminants
in order to maximize the efficiency of the sterilizing filter.
When filter devices are assembled from separate nonsterile com-

ponents by compounding personnel, such devices shall be identi-
fied to be sterile and ascertained to be effective under relevant
conditions before they are used to sterilize CSPs. For example,
sterility can be identified using biological indicators (see Bio-
logical Indicators h1035i). Filter units used to sterilize CSPs can
also be subjected to the manufacturer’s recommended integrity
test, such as the bubble point test.
When commercially available sterile disposable filter devices

are used, the compounding personnel may accept the written cer-
tification from suppliers that the filters retain at least 107 cfu, of
Brevundimonas (Pseudomonas) diminuta on each cm2of filter sur-
face. Compounding personnel must ascertain that selected filters
will achieve sterilization of the particular CSPs being sterilized.
Large deviations from usual or expected chemical and physical
properties of CSPs may cause undetectable damage to filter integ-
rity and shrinkage of microorganisms to sizes smaller than filter
porosity.

Sterile, commercially available sterilizing filter devices for use
on handheld syringes may be checked by feeling for greater resis-
tance on the plunger when filtering air after an aqueous fluid has
been filtered.

STEAM STERILIZATION

The process of thermal sterilization employing saturated steam
under pressure, or autoclaving, is the preferred method to termin-
ally sterilize aqueous preparations that have been verified to main-
tain their full chemical and physical stability under the conditions
employed (see Steam Sterilization under Sterilization and Sterility
Assurance of Compendial Articles h1211i). To achieve sterility, it
is necessary that all materials be exposed to steam at 1218, under a
pressure of about one atmosphere or 15 psi, for the duration veri-
fied by testing to achieve sterility of the items, which is usually 20
to 60 minutes for CSPs. An allowance must be made for the time
required for the material to reach 1218 before the sterilization ex-
posure duration is timed.
Items that are not directly exposed to pressurized steam may re-

sult in survival of microbial organisms and spores. Before their
sterilization, plastic, glass, and metal devices are tightly wrapped
in low particle shedding paper or fabrics, or sealed in envelopes
that prevent poststerilization microbial penetration. Immediately
before filling ampuls and vials that will be steam sterilized, solu-
tions are passed through a filter having a porosity not larger than
1.2 mm for removal of particulate matter. Sealed containers must be
able to generate steam internally; thus, stoppered and crimped
empty vials must contain a small amount of moisture to generate
steam.
The description of steam sterilization conditions and duration for

specific CSPs is included in written documentation in the com-
pounding facility. The effectiveness of steam sterilization is veri-
fied using appropriate biological indicators (see Biological
Indicators h1035i) or other confirmation methods (see Sterilization
and Sterility Assurance of Compendial Articles h1211i or Sterility
Tests h71i)..4

Delete the following:

.ASEPTIC PROCESSING

All aseptic processing operations and configurations should be
adequately established by media-fill validation.2 Media fills should
simulate as closely as possible actual aseptic operations. All ma-
nipulations, handling, environmental conditions, and other factors
likely to influence the risk of process-associated contamination
should be represented by the media-fill simulations. The intensity
of such challenges should represent the greatest risk that would be
expected during normal production. Media-fill validations should
be repeated with sufficient frequency to ensure the ongoing cap-
ability of performing properly each aseptic processing operation
used in the authorized facility. The frequency and results of med-
ia-fill runs should be documented.
The culture medium selected should be capable of supporting

the growth of a broad spectrum of microorganisms likely to be pro-
duction-associated contaminants in the authorized facility. Com-
mercial ly available media can be obtained that , when
reconstituted as directed by the manufacturer, are certified to have
growth-promoting properties. Soybean–Casein Digest Medium is
acceptable (see Sterility Tests h71i). Incubation of medium-filled

2 FDA Guideline on Sterile Drug Products Produced by Aseptic Proces-
sing, June 1987, pp. 20-27; PDA Technical Monograph No. 2, Validation
of Aseptic Filling for Solution Drug Products, 1980.
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units should take at least 14 days and may be at room temperature
for 14 days or may be at room temperature for the first 7 days, with
the final 1 to 7 days at 308 to 358. Alternate suitable incubation
schedules may be used as determined by the pharmacy to ensure
enough growth of any potential contaminating microorganisms to
be visually detectable. Microorganisms in all medium-filled units
showing visible evidence of microbial growth should be promptly
identified, and if this growth exceeds the action limits, an immedi-
ate investigation should be made with prompt correction of any
identifiable causes of the failure. Review of environmental moni-
toring data obtained during the media fill should be included in the
investigation, aswell as a review of the cleaning, sanitizing, disin-
fection, production procedures, aseptic technique, personnel prac-
tices, and other factors as appropriate. Revalidation should occur
after all media-fill failures (see Table 1).

Table 1. Media-Fill Validation of Aseptic Processing

Validation
Purpose

Minimum Validation Requirements

Low- and Medium-Risk
CSPs

High Risk CSPs*

General Personnel validation Process validation
Initial 3 consecutive media-

fill runs without
contamination

3 consecutive media-fill
runs without contamina
tion

Revalida-
tion

1 media-fill run quarterly
without contamination

annual media-fill run
without contamination

Failure Re-
validation

3 consecutive media-
fill runs without
contamination

3 consecutive media-fill
runs without contamina
tion

* NOTE—Personnel should have first passed low- and medium-risk validation.
.4

Delete the following:

.LOW-RISK OPERATIONS

A quality assurance program should include a system that incor-
porates validation and monitoring processes that ensure a com-
pounded sterile preparation meets predetermined, specific criteria
of quality. The primary objective of the validation of aseptic pro-
cessing involving low-risk operations is to ensure that personnel
are capable of using effective aseptic technique to compound an
SP successfully under the most rigorous conditions encountered
during normal work assignments. The validation program should
include a system of proofs that show that processes and operators
are appropriate for achieving predefined product-quality conditions
and personnel have skills to perform those compounding activities
reproducibly and repeatedly. The validation of the process includes
media fills consisting of a planned repetitive sequence of com-
pounded or repackaged units. The number of manipulations of
each unit and the number of units in each media fill should reflect
the most complex and prolonged aseptic manipulations likely to be
encountered by an operator as a normal workload requirement. The
number of units per media-fill run should be enough to ensure that
the operator is capable of replicating acceptable aseptic procedures.
A sampling plan and validation requirements are defined in written
procedures. Media transfers could be used to represent procedures
such as syringe transfers, use of automated compounding devices,
multiple additive procedures, and various aseptic assemblies and
connections. An example of a validation procedure for low-risk op-
erations is as follows.

Scenario—A pharmacy prepares antibiotics, hydration solu-
tions, and parenteral nutrition solutions. Low-risk CSP processing
would include the reconstitution and preparation of antibiotics for
administration of single units at set intervals. Many of these pro-
ducts are prepared in batches and stored in anticipation of future
use. Operators should be trained and their techniques validated
using a sterile culture medium to simulate the syringe transfer of
diluent to reconstitute lyophilized antibiotics, the transfer of that
product to an empty sterile bag, bottle, or syringe; and any other
manipulations that may be routine in the admixture processes.
Example of a Validation Procedure—Six 25-mL aliquots of

sterile Soy–Casein Digest Medium are aseptically transferred to
separate, empty 30-mL sterile vials. Ten milliliters of sterile
Soy–Casein Digest Medium is removed from one of the vials
and added to a vial of sterile, lyophilized Polyethylene Glycol.
Four 2.5-mL aliquots of the resulting solution are added to 30-
mL vials already containing 25-mL sterile Soy–Casein Digest Me-
dium, and the vials are labeled. The six 30-mL vials are incubated
at room temperature for a total of 14 days, with frequent checks for
growth.
Media fills should be representative of peak periods of fatigue,

stress, and pacing demands. For example, media fills could be
scheduled immediately after normal production activity has ended.
Media fills should not be performed during normal production.
Operators should pass an initial validation, performing three

media fills with no contamination, before they are allowed to com-
pound CSPs for patients. Subsequently, each operator should per-
form at least one media fill involving low-risk operations quarterly.
If one contaminated unit results from a media fill, the operator
should be retrained and then perform three consecutive media fills
with no evidence of contamination before resuming preparation of
CSPs for patients. Operators should also be revalidated if the nat-
ure of their aseptic compounding assignments changes to the ex-
tent that their previous media fills are not representative of their
revised assignments.
Quality assurance programs for low-risk CSPs also include a

system that employs routine methods to ensure that the finished
products are reviewed for compounding accuracy and potential ha-
zards, such as particulate matter, microorganisms, pyrogens, aller-
gens, and cross-contamination from other drugs that may have
been introduced into the compounding environment. Final pro-
ducts are inspected for particulate matter and leakage before re-
lease. A predetermined percentage of compounded products
could be sequestered for routine sterility and pyrogen testing. Al-
lergens and cross-contamination are best controlled through the
strict adherence to proper procedures, which limit or eliminate
the introduction of the allergens, and to frequent cleaning to reduce
the potential of lingering drug residues in the work area. Personnel
are trained in the proper methods of eliminating allergens and
cleaning and disinfecting the workstation. That training is re-
viewed periodically..4

Delete the following:

.HIGH-RISK OPERATIONS

In the case of high-risk operations, the focus of validation is on
the process as well as personnel capability. Thus, the primary ob-
jective of the validation of aseptic processing for high-risk CSP
operations is to ensure that the aseptic process is capable of being
carried out consistently under control by any qualified operator, be-
fore the process is utilized for production of units intended for ad-
ministration to patients. Accordingly, each type of high-risk
operation is validated independently, rather than having operators
perform representative sets of aseptic activities, as is the case with
low-risk and medium-risk aseptic operations.
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Personnel assigned to high-risk aseptic operations should be va-
lidated for low-risk and medium-risk operations as described
above. In addition, this personnel should participate, at least an-
nually, in the validation of each high-risk aseptic operation to
which they are assigned.
For example, for high-risk operations involving nonsterile com-

ponents, the media-fill run should simulate as closely as possible
the most intensive conditions likely to be encountered during the
normal production activities. The number of units in a media-fill
run should be no less than the largest number of units encountered
during production involving the process being validated. However,
the fill volume of media-fill units need not equal the fill volume of
finished product units.
A media-fill run should be performed at least annually for each

unique high-risk batch processing procedure and configuration. A
media-fill failure for most operations (less than 1000 units) is one
or more contaminated units after incubation. For batches equal to
or greater than 1000 units, a media-fill failure is greater than one
contaminated unit. When a media-fill failure occurs, three conse-
cutive successful media fills should occur before the process failing
the media fill may be used for the preparation of a CSP for patients.
An example of a validation procedure for a high-risk operation is as
follows:
Scenario—A pharmacy prepares individual cassettes of mor-

phine for epidural use from morphine powder. The nonsterile pow-
der is weighed, and then placed in the barrel of a 60-mL syringe.
After replacing the syringe plunger, sterile 5% dextrose solution is
drawn into the syringe to make a total volume of 50 mL. After
shaking to dissolve the powder, a 0.22-mm disk filter is placed
on the syringe, and the solution is pushed through the filter into
a drug reservoir cassette for an ambulatory infusion pump. Typi-
cally, the pharmacy prepares a week’s supply of two to three cas-
settes at one time.
Example of a Validation Procedure—A small quantity of an

inert powder (for example, lactose or sugar) is placed in the barrel
of a 60-mL syringe. After replacing the syringe plunger, sterile 5%
dextrose solution is withdrawn into the syringe to make a total vol-
ume of 50 mL. A sterile 0.22-mm filter is connected to the syringe
tip. After shaking to dissolve the powder, the solution is pushed
through the filter: the first 5 mL are aseptically introduced into a
test tube containing 10 mL of sterile Soybean–Casein Digest Me-
dium; the next 40 mL are discarded in a sterile container; and the
last 5 mL are aseptically introduced into another tube containing 10
mL of sterile Soybean–Casein Digest Medium. At least three syr-
inges should be evaluated in this manner. The inoculated tubes of
Medium should be incubated at 208 to 258 for 14 days, with fre-
quent visual observations made for growth of microorganisms..4

Add the following:

.PERSONNEL TRAINING AND EVALUATION
IN ASEPTIC MANIPULATION SKILLS

Personnel who prepare CSPs must be provided with appropriate
training from expert personnel, audio–video instructional sources,
and professional publications in the theoretical principles and prac-
tical skills of aseptic manipulations before they begin to prepare
CSPs. Compounding personnel shall perform didactic review,
and pass written and media-fill testing of aseptic manipulative
skills initially; at least annually thereafter for low- and medium-
risk level compounding; and semi-anually for high-risk level com-
pounding. Compounding personnel who fail written tests, or
whose media-fill test vials result in gross microbial colonization,
must be immediately re-instructed and re-evaluated by expert com-
pounding personnel to assure correction of all aseptic practice de-
ficiencies.

Media-Fill Challenge Testing—The skill of personnel to asep-
tically prepare CSPs may be evaluated using sterile fluid bacterial
culture media-fill validation,1 (i.e., sterile bacterial culture medium
transfer via a sterile syringe and needle). Media-fill testing is used
to assess the quality of the aseptic skill of compounding personnel.
Media-fill tests represent the most challenging or stressful condi-
tions actually encountered by the personnel being evaluated when
they prepare particular risk level CSPs and when sterilizing high-
risk level CSPs.
Commercially available sterile fluid culture media, such as Soy-

bean–Casein Digest Medium (see Sterility Tests h71i), shall be able
to promote exponential colonization of bacteria that are most likely
to be transmitted to CSPs from the compounding personnel and
environment. Media-filled vials are incubated at 258 to 358 for
14 days. Failure is indicated by visible turbidity in the medium
on or before 14 days.
Example of a Media-Fill Test Procedure—Perform the test as

directed in the section Quality Assurance of Low-Risk Level
CSPs..4

Change to read:

ENVIRONMENTAL QUALITYAND CONTROL

Achieving and maintaining sterility and overall freedom from
contamination of a pharmaceutical product is dependent upon the
quality status of the components incorporated, the process utilized,
personnel performance, and the environmental conditions under
which the process is performed. The standards required for the en-
vironmental conditions depend upon the amount of exposure of the
CSP to the immediate environment anticipated during processing.
The quality and control of environmental conditions for .each risk
level of operation.4 is explained in this section. In addition, opera-
tions using nonsterile components require the use of a method of
preparation designed to produce a sterile product.

Critical Site Exposure

The degree of exposure of the product during processing will be
affected by the length of time of exposure, the size of the critical
site exposed, and the nature of the critical site.
A critical site is any opening providing a direct pathway between

a sterile product and the environment or any surface coming in di-
rect contact with the product and the environment. The risk of such
a site picking up contamination from the environment increases
with time of exposure. Therefore, the processing plan and the in-
tent of the operator should give due consideration to organization,
efficiency, and speed in order to keep such exposure time to a mini-
mum. For example, an ampul should not be opened unnecessarily
in advance of use.
The size of the critical site affects the risk of contamination en-

tering the product: the greater the exposed area, the greater the risk.
An open vial or bottle exposes to contamination a critical site of
much larger area than the tip of a 26-gauge needle. Therefore,
the risk of contamination when entering an open vial or bottle is
much greater than during the momentary exposure of a needle tip.
The nature of a critical site also affects the risk of contamination.

The relatively rough, permeable surface of .an elastomeric.4 clo-
sure retains microorganisms and other contaminants, after swab-
bing with an alcohol pad, more readily than does the smooth
glass surface of the neck of an ampul. Therefore, the surface dis-

1 FDA Guideline on Sterile Drug Products Produced by Aseptic Proces-
sing, June 1987, pp. 20-27; PDA Technical Monograph No. 2, Validation
of Aseptic Filling for Solution Drug Products, 1980.
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infection can be expected to be more effective for an ampul..Once
the ampul is open, the critical site of exposure is greatly increased,
creating a pathway with the potential for introduction of glass, fi-
ber, and dust into the fluid contained in the ampul..4
The prevention or elimination of airborne particles must be gi-

ven high priority. ..4 Airborne contaminants are much more likely
to reach critical sites than contaminants that are adhering to the
floor or other surfaces below the work level. Further, particles that
are relatively large or of high density settle from the airspace more
quickly and thus can be removed from the vicinity of critical sites.

.Clean Rooms and Barrier Isolators

In general, sterile product preparation facilities utilize laminar
airflow workbenches (LAFWs) to provide an adequate critical site
environment. A discussion of the necessary facilities and proper

procedures for preparing sterile products using LAFWs in clean
rooms is presented below. The use of alternative systems in clean
rooms that have been verified to achieve the same or better level of
environmental quality as that achieved by properly operated
LAFWs may also be utilized. An emerging alternative technology
utilizes barrier isolator systems to minimize the extent of personnel
contact and interaction, to separate the external environment from
the critical site, and to provide an ISO Class 5 environment (see
Table 1) for preparing CSPs. Awell-designed positive pressure bar-
rier isolator, supported by adequate procedures for its maintenance,
monitoring, and control, may offer an acceptable alternative to the
use of conventional LAFWs in clean rooms for aseptic processing.
An example of the arrangement of a clean-room floor plan for low-
and medium-risk level CSPs is illustrated in the first drawing in
Figure 1. The second drawing in Figure 1 depicts an appropriate
multicompartment clean-room floor plan for high-risk level CSPs.
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Fig. 1

Environmental Controls

Engineering controls reduce the potential for airborne contam-
ination in workspaces by limiting the amount and size of contami-
nants in the CSP processing environment. Primary engineering
controls are used and generally include horizontal flow clean
benches, vertical flow clean benches, biological safety cabinets,
and barrier isolators. Primary environmental control must provide
at least ISO Class 5 quality of air (see Table 1) to which sterile in-
gredients and components of CSPs are directly exposed. Second-
ary engineering controls generally provide a buffer zone or buffer
room as a core for the location of the workbenches or isolators.

Table 1. International Organization of Standardization (ISO)
Classification of Particulate Matter in Room Air [Limits are in
particles 0.5 mm and larger per cubic meter (current ISO) and cubic

feet (former Federal Standard No. 209E, FS209E).]*

Class Name Particle Size

ISO Class U.S. FS 209E ISO, m3 FS 209E, ft.3

3 Class 1 35.2 1

4 Class 10 352 10

5 Class 100 3520 100
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Class Name Particle Size

ISO Class U.S. FS 209E ISO, m3 FS 209E, ft.3

6 Class 1000 35,200 1000

7 Class 10,000 352,000 10,000

8 Class 100,000 3,520,000 100,000

* Adapted from the Federal Standard No. 209E, General Services Ad-
ministration, Washington, DC, 20407 (September 11, 1992) and ISO
[4644-1:1999 Clean rooms and associated controlled environments—Part
1: Classification of air cleanliness. For example, 3520 particles of 0.5 mm
per m

3
or larger (ISO Class 5) is equivalent to 100 particles per ft

3
(Class

100) (1 m
3
= 34.314 ft.

3
).

Airflow through high-efficiency particulate air (HEPA) filters is
unidirectional or columnar, and because of the pore size of the filter
the ‘‘first air’’ at the face of the filter is, for the purposes of aseptic
compounding, free from airborne particulate contamination. Bar-
rier isolators provide a suitable environment by restricting any am-
bient air from the work chamber. These systems are not as sensitive
to external environments as the HEPA-filtered unidirectional air-
flow units.
Several aspects of barrier isolation and filtered unidirectional air-

flow in work environment must be understood and practiced in the
compounding process. Policies and procedures for maintaining and
working in the prescribed conditions for aseptic processing must be
prepared, updated, maintained, and implemented and are deter-
mined by the scope and risk levels of the activities undertaken in
the SP compounding operation.
In general, the CSP work environment is designed to have the

cleanest work surfaces (horizontal or vertical clean benches, bio-
logical safety cabinets, or isolators) located in a buffer area, which
is preceded by an anteroom that provides a clean area for donning
personnel barriers, such as hair covers, gloves, gowns, or full
clean-room attire. The class limit of the buffer or core room has
to be demonstrably better than that of ambient air to reduce the risk
of contaminants being blown, dragged, or otherwise introduced
into the filtered unidirectional airflow environment. For example,
strong air currents from opened doors, personnel traffic, or air
streams from the heating, ventilating, and air-conditioning systems
can easily disrupt the unidirectional, columnar airflow in the open-
faced workbenches. The operators may also introduce disruptions
in flow by their own movements and by the placement of objects
onto the work surface.
Buffer or clean-room areas in which LAFWs are located are to

provide at least ISO Class 8 air quality (see Table 1). Measuring,
weighing, mixing, and other manipulations of nonsterile in-process
CSPs are also performed in air quality of at least ISO Class 8 (see
Table 1). Appropriate air conditioning and humidity controls must
be in place for the buffer area..4
Tasks carried out within the buffer area should be limited to

those for which a controlled environment is necessary. Only the
furniture, equipment, supplies, and other goods required for the
tasks to be performed may be brought into this room, and they
should be nonpermeable, nonshedding, and resistant to disinfec-
tants. Whenever such items are brought into the room, they should
first be cleaned and sanitized. Whenever possible, equipment and
other items used in the buffer area should not be taken from the
room except for calibration, servicing, or other activity associated
with the proper maintenance of the item.
The surfaces of ceilings, walls, floors, fixtures, shelving, coun-

ters, and cabinets in the buffer area should be smooth, impervious,
free from cracks and crevices, and nonshedding, thereby promot-

ing cleanability and minimizing spaces in which microorganisms
and other contaminants may accumulate. The surfaces should be
resistant to damage by sanitizing agents. Junctures of ceilings to
walls should be coved or caulked to avoid cracks and crevices
where dirt can accumulate. If ceilings consist of inlaid panels,
the panels should be impregnated with a polymer to render them
impervious and hydrophobic, and they should be caulked around
each perimeter to seal them to the support frame. Walls may be of
panels locked together and sealed or of epoxy-coated gypsum
board. Preferably, floors are overlaid with wide sheet vinyl flooring
with heat-welded seams and coving to the sidewall. Dust-collect-
ing overhangs, such as ceiling utility pipes, or ledges, such as win-
dowsills, should be avoided. The exterior lens surface of ceiling
lighting fixtures should be smooth, mounted flush, and sealed.
Any other penetrations through the ceiling or walls should be
sealed.
The buffer area should contain no sinks or floor drains. Work

surfaces should be constructed of smooth, impervious materials,
such as stainless steel or molded plastic, so that they are readily
cleanable and sanitizable. Carts should be of stainless steel wire
or sheet metal construction with good quality, cleanable casters
to promote mobility. Storage shelving, counters, and cabinets
should be smooth, impervious, free from cracks and crevices, non-
shedding, cleanable, and sanitizable. Their number, design, and
manner of installation should promote effective cleaning and sani-
tizing.

.CSP Environment

The contamination reduction conditions and procedures in this
section include LAFWs being located within buffer or clean-room
areas that maintain at least an ISO Class 8 (see Table 1). It is pre-
ferred, but not necessary, to locate barrier isolators within such a
buffer air quality area. The frequency and amount of personnel ac-
cess to buffer air quality areas is restricted to minimize contami-
nants, while allowing delivery of essential materials for CSPs.
Food, drinks, and materials exposed in patient care and treatment
areas must never be introduced into areas where components and
ingredients for CSPs are present.

In an area near, but physically isolated from the buffer room
area—the anteroom area—supplies, such as needles, syringes, am-
puls, bags, vials of parenteral fluids, and packages of transfer tub-
ing sets for large-volume fluids are uncartoned and disinfected.
Hand sanitizing and gowning activities also occur in the ante-

room area adjacent to the buffer area. Faucet handles are designed
to be hands-free. Before processing CSPs, hands are resanitized
after donning all appropriate garb, except for gloves. A demarca-
tion line or barrier identifies the separation of the buffer area from
the anteroom area. Compounding personnel must be capable of ac-
cessing the buffer area without use of their hands. Anteroom areas
adjacent to buffer areas are intended to minimize the introduction
of contaminants into buffer areas..4

Cleaning and Sanitizing the Workspaces

The cleaning, sanitizing, and organizing of the .direct and con-
tiguous compounding areas (DCCA) is.4 the responsibility of
trained operators (pharmacists and technicians) following written
procedures and .is.4 performed at the beginning of each shift. .Be-
fore compounding is performed, all items are.4 removed from the
.DCCA and all surfaces are cleaned of loose material and residue
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from spills, followed by an application of a residue-free sanitizing
agent2 that is left on for a time sufficient to exert its antimicrobial
effect..4
Work surfaces near the .DCCA in the buffer or clean area are .4

cleaned in a similar manner, including counter tops and supply
carts. Storage shelving .is.4 emptied of all supplies and then
cleaned and sanitized at least weekly, using approved agents.
Floors in the .buffer or clean area are.4 cleaned by mopping

once daily when no aseptic operations are in progress. Mopping
may be performed by trained and supervised custodial personnel
using approved agents described in the written procedures. Only
approved cleaning and sanitizing agents .are used.4 with careful
consideration of compatibilities, effectiveness, and inappropriate
or toxic residues. Their schedules of use and methods of applica-
tion .are.4 in accord with written procedures. All cleaning tools,
such as wipers, sponges, and mops, .are.4 nonshedding and dedi-
cated to use in the .buffer or clean area..4 Floor mops may be used
in both the .buffer or clean area and anteroom area,.4 but only in
that order. Most wipers .are.4 discarded after one use. If cleaning
tools are reused, their cleanliness .is.4 maintained by thorough rin-
sing and sanitization after use and by storing in a clean environ-
ment between uses. Trash .is.4 collected in suitable plastic bags
and removed with minimal agitation.
In the .anteroom area,.4 supplies and equipment removed from

shipping cartons .are.4 wiped with a sanitizing agent, such as ster-
ile 70% isopropyl alcohol (IPA)3 , which is checked periodically
for contamination. Alternatively, if supplies are planned to be re-
ceived in sealed pouches, the pouches can be removed as the sup-
plies are introduced into the buffer or clean area.4 without the need
to sanitize the individual supply items. No shipping or other exter-
nal cartons may be taken into the buffer or clean area..4 Cleaning
and sanitizing of the anteroom area is.4 performed at least weekly
by trained and supervised custodial personnel, in accordance with
written procedures. However, floors are cleaned and sanitized dai-
ly, always proceeding from the buffer or clean area to the anteroom
area..4 Storage shelving is.4 emptied of all supplies and cleaned
and sanitized at planned intervals, preferably monthly.
These cleaning and sanitizing procedures apply to both low-risk

and high-risk operations.

Personnel .Cleansing.4 and Gowning

Personnel are critical keys to the maintenance of asepsis when
carrying out their assigned responsibilities. They must be thor-
oughly trained in aseptic techniques and be highly motivated to
maintain these standards each time they prepare a sterile product.
Prior to entering the .buffer or clean area,.4 operators should

remove outer lab jackets or the like, makeup, and jewelry and
should thoroughly scrub hands and arms to the elbow. After drying
hands and arms they should properly don clean, nonshedding uni-
form components, including hair covers, shoe covers, knee-length
coats or coveralls, and .appropriate protective.4 gloves, in that or-
der. The coats should fit snugly at the wrists and be zipped or
snapped closed in the front. Shoe covers should be donned so that
feet then touch the floor only on the clean side of the bench or other
demarcation. Face masks should be donned just .before beginning
activities in the DCCA to minimize airborne contaminants from
coughing, sneezing, and talking. When preparing CSPs in a verti-
cal flow LAFW with a transparent shield between the face of the
operator and sterile components, or when using an isolator, wear-
ing a face mask is optional, but head and facial hair must be cov-
ered.

Appropriate powder-free protective gloves are sterile or, if non-
sterile, are sanitized with an appropriate antimicrobial cleaner such
as 70% alcohol before use. Protective gloves are put on as the last
uniform component. When nonsterile gloves, chosen for their che-
mically protective composition, are used, they are disinfected with
sterile 70% isopropyl alcohol or an antimicrobial agent that is al-
lowed to evaporate before beginning compounding procedures.
Sterile and sanitized gloves do not remain sterile and clean during
compounding activities because they come in contact with nonster-
ile surfaces and air. Therefore, compounding personnel must be
trained to avoid touching sterile surfaces of packages, transfer de-
vices, and components within ISO Class 5 or superior environ-
ments (see Table 1). During protracted compounding activities,
personnel should intermittently resanitize their gloves with sterile
70% isopropyl alcohol..4
Proper scrubbing and gowning immediately prior to entry into

the .buffer or clean area.4 is required of all personnel, without ex-
ception. Should the operator find it necessary to leave the room, the
coat may be carefully removed at the entrance and hung inside out
for redonning upon re-entry, but only during the same shift. How-
ever, hair covers, masks, shoe covers, and gloves should be dis-
carded and new ones donned prior to re-entry.
For high-risk operations, it is especially critical to minimize the

risk of contamination on lab coats, coveralls, and other garb to be
worn in the .buffer or clean area..4 Preferably, fresh clean garb
should be donned upon each entry into the .buffer or clean area.4
to avoid liberating contaminants from previously worn garb. Alter-
natively, garb that has been worn may be removed with the inten-
tion of regarbing for re-entry into the .buffer or clean area.4 and
stored during the interim under proper control and protection in the
.anteroom area..4 Garb worn or taken outside the confines of the
.anteroom area cannot be worn in the buffer or clean area..4
Dispersion of particles from body surfaces, such as from skin

rashes, sunburn, or cosmetics, increases the risk of contamination
of critical sites and .must .4 be appropriately controlled or mini-
mized. If severe, the operator .must be excluded from the buffer or
clean area.4 until the condition is remedied, especially for high-risk
operations.

Suggested Standard Operating Procedures

The pharmacy should have written, properly approved standard
operating procedures (SOPs) designed to ensure the quality of the
environment in which a CSP is prepared. The following procedures
are recommended:
(1) Access to the .buffer or clean area is.4 restricted to qualified

personnel with specific responsibilities or assigned tasks in
the area.

(2) All cartoned supplies .are decontaminated in the anteroom
area.4 by removing them from shipping cartons and wiping
.or spraying.4 with a disinfecting agent, such as sterile IPA,
while being transferred to a clean, sanitized cart or other con-
veyance for introduction into the .buffer or clean area..4 In-
dividual pouched supplies need not be wiped because the
pouches can be removed as these supplies are introduced into
the .buffer or clean area..4

(3) Supplies required frequently or otherwise needed close at
hand but not necessarily needed for the scheduled operations
of the shift .are.4 decontaminated and stored on the shelving
in the .anteroom area..4

(4) Carts used to bring supplies from the storeroom .cannot.4 be
rolled beyond the demarcation line in the .anteroom area,.4
and carts used in the .buffer or clean area cannot.4 be rolled
outward beyond the demarcation line unless cleaned and sa-
nitized before returning.

(5) Generally, supplies required for the scheduled operations of
the shift .are.4 prepared and brought into the .buffer or clean
area,.4 preferably on one or more movable carts. Supplies that

2 Approved by the pharmacist in charge.
3 NOTE—70% isopropyl alcohol (IPA) may harbor resistant microbial
spores. Therefore, IPA used in aseptic areas should always be filtered
through a 0.2-mm hydrophobic filter to render it sterile.
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are required for back-up or general support of operations may
be stored on the designated shelving in the .buffer or clean
area,.4 but

.avoid.4 excessive accumulation of supplies. ..4
(6) Objects that shed particles .cannot.4 be brought into the

.buf-
fer or clean area,.4 including pencils, cardboard cartons, paper
towels, and cotton items..Only nonshedding paper-related
products (boxes, work records, and so forth) can be brought
into the buffer or clean area..4

(7) Traffic flow in and out of the .buffer or clean area must be.4
minimized.

(8) Personnel preparing to enter the .buffer or clean area must.4
remove all jewelry from hands and arms.

(9) Personnel entering the .buffer or clean area must.4 first scrub
hands and arms with soap, including using a scrub brush on
the fingers and nails. An air dryer or disposable nonshedding
towels .are.4 used to dry hands and arms after washing.

(10) Personnel entering the .buffer or clean area,.4 after scrubbing,
should don attire as described under .Personnel Cleansing
and Gowning..4

(11) No chewing gum, candy, or food items may be brought into
the .buffer or clean area or anteroom area..4

(12) .At the beginning of each compounding activity session, and
after liquids are spilled, the surfaces of the direct compound-
ing environment are first cleaned with Purified Water to re-
move water soluble residues. Immediately thereafter, the
same surfaces are sanitized with sterile 70% isopropyl alco-
hol, or other effective antimicrobial agents, using a nonlinting
wipe..4

(13) .When LAFWs or barrier isolators are used as the ISO Class 5
air quality environment (see Table 1), their blowers must be
operated continuously during compounding activity, includ-
ing during interruptions of less than 8 hours. When the blower
is turned off and before other personnel enter to perform com-
pounding activities, only one person can enter the contiguous
buffer area for the purposes of turning on the blower (for at
least 30 minutes) and of sanitizing the work surfaces..4

(14) Traffic in the area of the .DCCA is.4 minimized and con-
trolled. The .DCCA is.4 shielded from all less clean air cur-
rents that are of higher velocity than the clean laminar airflow.

(15) Supplies to be utilized in the .DCCA.4 for the planned pro-
cedures .are.4 accumulated and then decontaminated by wip-
ing .or spraying.4 the outer surface with IPA or removing the
outer wrap at the edge of the .DCCA.4 as the item is intro-
duced into the aseptic work area.

(16) After proper introduction into the .DCCA.4 of supply items
required for and limited to the assigned operations, they
.are.4 so arranged that a clear, uninterrupted path of HEPA-
filtered air will bathe all critical sites at all times during the
planned procedures. That is, no objects may be placed behind
an exposed critical site in a horizontal position or above in the
vertical laminar flow workbench.

(17) All supply items .are arranged in the DCCA so as.4 to reduce
clutter and to provide maximum efficiency and order for the
flow of work.

(18) All procedures .are.4 performed in a manner designed to
minimize the risk of touch contamination. Gloves .are.4 sa-
nitized with adequate frequency .with an approved disinfec-
tant..4

(19) All rubber stoppers of vials and bottles and the neck of ampuls
.are.4 sanitized with IPA prior to the introduction of a needle
or spike for the removal of product.

(20) After the preparation of every admixture, the contents of the
container .are.4 thoroughly mixed and then inspected for the
presence of particulate matter, evidence of incompatibility, or
other defects.

(21) After procedures are completed, used syringes, bottles, vials,
and other supplies .are.4 removed, but with a minimum of
exit and re-entry into the .DCCA.4 to minimize the risk of
introducing contamination into the aseptic workspace.

.Environmental Monitoring

In addition to the evaluation and verification of personnel aseptic
techniques and of the adequacy of compounding processes and
procedures (see Personnel Training and Evaluation in the Aseptic
Manipulation Skills section), assessment and verification of the
adequacy of the sterile compounding environment is essential,
especially for preparing high-risk preparations. Evaluation of en-
vironmental quality is performed by measuring both the total num-
ber of particles and the number of viable microorganisms in the
controlled air environments of the compounding area.
Certification that each LAFW and barrier isolator is functioning

properly and meets the air quality requirement of ISO Class 5 (refer
to Clean Rooms and Barrier Isolators and Table 1 in the Environ-
mental Quality and Control section) is performed by a qualified
operator(s) using current, state-of-the-art electronic air sampling
at least every six months and whenever the LAFW or barrier iso-
lator is relocated. Similarly, the air quality of the buffer or clean
area and anteroom area is evaluated by a qualified operator(s) for
conformance to ISO Class 7 and ISO Class 8 requirements, as ap-
propriate, at least every six months and when renovations occur.
These records are maintained and reviewed by the supervising
pharmacist or other designated employee.
Evaluation of airborne microorganisms in the controlled air en-

vironments (LAFW, barrier isolators, buffer or clean area, and
anteroom area) is performed by properly trained individuals using
suitable electric air samplers or by exposing sterile nutrient agar
plates for a suitable time frame. For either approach, the air sam-
pling is performed at locations judged by compounding personnel
to be the most prone to contamination during compounding activ-
ities: this includes zones of air backwash turbulence within
LAFWs and other areas where air backwash turbulence may enter
the compounding area. Such evaluations are performed as a regular
and ongoing process at least monthly for sterile compounding
areas used for low- and medium-risk preparations and at least
weekly for areas used for high-risk preparations.
For electric air samplers that actively collect volumes of air for

evaluation, the instructions for verification and use of these devices
must be followed. When using the passive exposure of sterile nu-
trient agar settling plates, the covers are removed and the media is
exposed for a period usually lasting 1 hour or longer to collect vi-
able microorganisms as they fall from the environment. At the end
of the designated exposure period, the plates are recovered and in-
cubated at a temperature and for a time period conducive to multi-
plication of microorganisms on the nutrient agar—usually at 308 to
358 for a minimum of 48 hours. The number of discrete colonies of
microorganisms are then counted and reported as colony forming
units (cfu). This provides a measurement of the level of microbial
contamination in the air within the tested environment.
The greatest value of viable microorganism monitored in the air

of the compounding environment is realized when normal baseline
cfu counts are determined over a period of time. Determining the
baseline cfu counts permits identification of a trend toward increas-
ing microbial cfu counts. A sufficiently increasing trend in cfu
counts over time must prompt a re-evaluation of the adequacy of
cleaning procedures, operational procedures, and air filtration effi-
ciency within the sterile compounding location. Action may be
warranted when an increasing trend to 50% above the baseline
for areas used for high- and medium- risk preparations or to
100% above baseline for areas used for low-risk preparations is
found.
A written plan and schedule for the environmental monitoring

procedures for airborne microorganisms must be established and
followed. The plan must be adequate to evaluate the various con-
trolled air environment areas (LAFW, barrier isolator, buffer or
clean area, and anteroom area) of the sterile compounding facility.
All compounding personnel are trained in and educated about the
importance of this environmental monitoring process. For sterile
compounding areas used for low- and medium-risk preparations,
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a minimum of monthly evaluation is appropriate. For sterile com-
pounding areas used for high-risk preparations, at least weekly
evaluation is appropriate..4

Change to read:

PROCESSING

.Awritten description of specific training and performance eva-
luation program for individuals involved in the use of aseptic tech-
niques for the preparation of sterile products must be developed for
each site. This program equips the personnel with the appropriate
knowledge and trains them in the required skills necessary to per-
form the assigned tasks. Each person assigned to the aseptic area in
the preparation of sterile products must successfully complete spe-
cialized training in aseptic techniques and aseptic area practices
prior to preparing CSPs (see the Personnel Training and Evalua-
tion in Aseptic Manipulation Skills section).

Aseptic Technique

Critical operations are carried out by appropriately trained and
qualified personnel in a DCCA using proper aseptic techniques de-
scribed in a written procedure (see Suggested Standard Operating
Procedures). Aseptic technique is equally applicable to the prepa-
ration of sterile sensitizing and chemotoxic agents. However, it is
essential to recognize that additional precautions must be utilized
to protect the personnel and the compounding environment from
the potential adverse effects of these chemotoxic products. The
minimum requirements for this process include the following:
working and verified vertical laminar airflow work bench, barrier
isolator, or other environmental containment and control device
with biohazard control capabilities; the protective capabilities of
gowns, masks, bouffants, and gloves; sprayback and spill control
techniques and equipment; the use specialized compounding de-
vices and equipment; and proper disposal..4

Components

.Compounding personnel ascertain that ingredients for CSPs are
of the correct identity and appropriate quality using the following
information: vendors’ labels, labeling, certificates of analysis, di-
rect chemical analysis, and knowledge of compounding facility
storage conditions..4

STERILE
.
INGREDIENTS AND.4 COMPONENTS

Commercially available sterile drug products, sterile ready-to-
use containers and devices are examples of sterile components.
A written procedure for unit-by-unit physical inspection prepara-
tory to use .is.4 followed to ensure that these components are ster-
ile, free from defects, and otherwise suitable for their intended use.

NONSTERILE
.
INGREDIENTS AND.4 COMPONENTS

.If any nonsterile components, including containers, devices,
and ingredients are used to make a CSP, such CSPs must be com-
pounded at a high-risk level. Nonsterile active ingredients and

added substances, or excipients, for CSPs should preferably be of-
ficial USP or NF articles. When nonofficial ingredients are used,
they must be accompanied by certificates of analysis from their
suppliers to aid compounding personnel in judging the identity,
quality, and purity in relation to the intended use in a particular
CSP. Physical inspection of a package of ingredients is necessary
in order to detect breaks in the container, looseness in the cap or
closure, and deviation from the expected appearance, aroma, and
texture of the contents.
Bulk, or unformulated, drug substances and added substances,

or excipients, must be stored in tightly closed containers under
temperature, humidity, and lighting conditions that are either indi-
cated in official monographs or approved by suppliers; also the
date of receipt in the compounding facility must be clearly and in-
delibly marked on each package of ingredient. After receipt by the
compounding facility, packages of ingredients that lack a supplier’s
expiration date cannot be used after one year, unless either appro-
priate inspection or testing indicates that the ingredient has retained
its purity and quality for use in CSPs.
Careful consideration and evaluation of nonsterile ingredient

sources is especially warranted when the CSP will be administered
into the vascular, central nervous system, and eyes.
Upon receipt of each lot of the bulk drug substance or excipient

used for CSPs, the individual compounding the preparation per-
forms a visual inspection of the lot for evidence of deterioration,
other types of unacceptable quality, and wrong identification. The
bulkdrug substance or excipient visual inspection is performed on
a routine basis as described in the written protocol..4

Equipment

.It is necessary that equipment, apparatus, and devices used to
compound a CSP are consistently capable of operating properly
and within acceptable tolerance limits. Written procedures outlin-
ing required equipment calibration, annual maintenance, moni-
toring for proper function, controlled procedures for use of the
equipment and specified time frames for these activities are estab-
lished and followed. Routine maintenance and time intervals are
also outlined in these written procedures. Results from the equip-
ment calibration, annual maintenance reports, and routine mainte-
nance are kept on file for the lifetime of the equipment. Personnel is
prepared through an appropriate combination of specific training
and experience to operate or manipulate any piece of equipment,
apparatus, or device they may use when preparing CSPs. Training
includes gaining the ability to determine whether any item of
equipment is operating properly or is malfunctioning..4

Add the following:

.VERIFICATION OF AUTOMATED
COMPOUNDING DEVICES FOR

PARENTERAL NUTRITION COMPOUNDING

Automated compounding devices (ACDs) for the preparation of
parenteral nutrition admixtures are widely used by pharmacists in
hospitals and other health care settings. They are designed to
streamline the labor-intensive processes involved in the com-
pounding of these multiple-component formulations by automati-
cally delivering the individual nutritional components in a
predetermined sequence under computerized control. Parenteral
nutrition admixtures often contain 20 or more individual additives
representing as many as 50 or more individual components (e.g.,
15 to 20 crystalline amino acids, dextrose monohydrate, and lipids;
10 to 12 electrolyte salts; 5 to 7 trace minerals; and 12 vitamins).
Thus, the ACDs can improve the accuracy and precision of the
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compounding process compared to the traditional, manual com-
pounding methods. Pharmacists should consult the general infor-
mation chapter Validation of Compendial Methods h1225i for
verification parameters to be considered when evaluating an ACD.

Accuracy

The accuracy of an ACD can be determined in various ways to
ensure that the correct quantities of nutrients, electrolytes, or other
nutritional components are delivered to the final infusion container.
Initially, the ACD is tested for its volume and weight accuracy. For
volume accuracy, a suitable volume of Sterile Water for Injection,
which represents a typical additive volume (e.g., 40 mL for small-
volume range of 1 to 100 mL; or 300 mL for large-volume range of
100 to 1000 mL), is programmed into the ACD and delivered to the
appropriate volumetric container. The pharmacist then consults
Volumetric Apparatus h31i for appropriate parameters to assess
the volumetric performance of the ACD. For gravimetric accuracy,
the balance used in conjunction with the ACD is tested using var-
ious weight sizes that represent the amounts typically used to de-
liver the various additives. The pharmacist consults Weights and
Balances h41i for acceptable tolerances of the weights used. In ad-
dition, the same volume of Sterile Water for Injection used to as-
sess volumetric accuracy is then weighed on the balance used in
conjunction with the ACD. For example, if 40 mL of water was
used in the volumetric assessment, its corresponding weight should
be about 40 g (assuming the relative density of water is 1.0). In
addition, during the use of the ACD, certain additives, such as po-
tassium chloride (corrected for density differences) can also be
tested in the same manner as an in-process test.
Finally, additional tests of accuracy may be employed that deter-

mine the content of certain ingredients in the final volume of the
parenteral nutrition admixture. Generally, pharmacy departments
do not have the capability to routinely perform chemical analyses
such as analyses of dextrose or electrolyte concentrations. Conse-
quently, hospital or institutional laboratories may be called upon to
perform these quality assurance tests. However, the methods in
such laboratories are often designed for biological, not pharmaceu-
tical, systems. Thus, their testing procedures must be verified to
meet the USP requirements stated in the individual monograph
for the component being tested. For example, under Dextrose In-
jection, the following is stated: It contains not less than 95.0 per-
cent and not more than 105.0 percent of the labeled amount of
C6H12O6 �H2O. The hospital or institutional chemistry laboratories
have to validate their methods to apply to this range and correct for
their typical measurement of anhydrous dextrose versus dextrose
monohydrate. Similar ranges and issues exist, for example, for in-
jections of calcium gluconate, magnesium sulfate, potassium chlo-
ride, and so forth. The critical point is the use of USP references
and possible laboratory procedural differences.

Precision

The intermediate precision of the ACD can be determined on the
basis of the day-to-day variations in performance of the accuracy
measures. Thus, the pharmacist must keep a daily record of the
above-described accuracy assessments and review the results over
time. This review must occur at least at weekly intervals to avoid
potentially clinically significant cumulative errors over time. This
is especially true for additives with a narrow therapeutic index,
such as potassium chloride..4

Change to read:

FINISHED .PREPARATION .4 RELEASE
CHECKS AND TESTS

All .high-risk level CSPs for administration by injection into the
vascular and central nervous systems that are prepared in groups of
more than 25 identical individual single-dose packages (such as
ampuls, bags, syringes, and vials), or in multiple dose vials for ad-
ministration to multiple patients, or are exposed longer than 12
hours at 28 to 88 and longer than 6 hours at warmer than 88 before
they are sterilized are tested to ensure that they are sterile (see Steri-
lity Tests h71i) and do not contain excessive bacterial endotoxins
(see Bacterial Endotoxins Test h85i). All CSPs that are intended to
be solutions must be visually examined for the presence of parti-
culate matter and not administered or dispensed when such matter
is observed. The prescription orders, written compounding proce-
dure, preparation records, and expended materials used to make
CSPs in all contamination risk levels are inspected for accuracy
of correct identities and amounts of ingredients, aseptic mixing
and sterilization, packaging, labeling, and expected physical ap-
pearance before they are administered or dispensed..4

Physical Inspection

.Finished CSPs are individually inspected in accordance with
written procedures after compounding. If not distributed promptly,
these products are individually inspected just prior to leaving the
storage area. Those products that are not immediately distributed
are stored in an appropriate location as described in the written pro-
cedures..4 Immediately after compounding and as a condition of
release, each product unit, where possible, should be inspected
against lighted white .or black background or both.4 for evidence
of visible particulates or other foreign matter. Pre-release inspec-
tion .also includes.4 container–closure integrity and any other ap-
parent visual defect. Products with observed defects should be
immediately discarded or marked and segregated from acceptable
products in a manner that prevents their administration. When pro-
ducts are not distributed promptly after preparation, a predistribu-
tion inspection .is.4 conducted to ensure that a CSP with defects,
such as precipitation, cloudiness, and leakage, which may develop
between the time of release and the time of distribution, is not re-
leased.

Compounding Accuracy Checks

Written procedures for double-checking compounding accuracy
.must be followed for every CSP during preparation and immedi-
ately.4 prior to release. The double check system should meet state
regulations and include label accuracy and accuracy of the addition
of all drug products or ingredients used to prepare the finished pro-
duct and their volumes or quantities. The used additive containers
and, for those additives for which the entire container was not ex-
pended, the syringes used to measure the additive, should be quar-
antined with the final products until the final product check is
completed. .Compounding personnel must visually confirm that
ingredients measured in syringes match the written order being
compounded. Preferably, a person other than the compounder
can verify that correct volumes of correct ingredients were mea-
sured to make each CSP. For example, compounding personnel
would pull the syringe plunger back to the volume measured
When practical, confirm accuracy of measurements by weighing

a volume of the measured fluid, then calculating that volume by
dividing the weight by the accurate value of the density, or specific
gravity, of the measured fluid. Correct density or specific gravity
values programmed in automated compounding devices, which
measure by weight using the quotient of the programmed volume
divided by the density or specific gravity, must be confirmed to be
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accurate before and after delivering volumes of the liquids as-
signed to each channel or port. These volume accuracy checks
and the following additional safety and accuracy checks in this sec-
tion must be included in the standard operating procedures manual
of the CSP facility..4

Sterility Testing

.All high-risk level CSPs for administration by injection into the
vascular and central nervous systems that are prepared in groups of
more than 25 identical individual single-dose packages (such as
ampuls, bags, syringes, vials), or in multiple dose vials for admin-
istration to multiple patients, or exposed longer than 12 hours at 28
to 88 and longer than 6 hours at warmer than 88 before they are
sterilized must be tested to ensure that they are sterile (see Sterility
Tests h71i) before they are dispensed or administered. The Mem-
brane Filtration method is the method of choice where feasible
(e.g., components are compatible with the membrane). A method
not described in the USP may be used if verification results demon-
strate that the alternative is at least as effective and reliable as the
USP Membrane Filtration method or the USP Direct Inoculation
of the Culture Medium method where the membrane filtration
method is not feasible.

In such a case, a written procedure requiring daily observation
of the media and requiring an immediate recall if there is any evi-
dence of microbial growth must be available. In addition, the pa-
tient and the physician of the patient to whom a potentially
contaminated CSP was administered is notified of the potential
risk. Positive sterility test results should prompt a rapid and sys-
tematic investigation of aseptic technique, environmental control,
and other sterility assurance controls to identify sources of contam-
ination and correct problems in the methods or processes..4

.Bacterial Endotoxin (Pyrogen) Testing.4
.All high-risk level CSPs for administration by injection into the

vascular and central nervous systems that are prepared in groups of
more than 25 identical individual single-dose packages (such as
ampuls, bags, syringes, vials), or in multiple dose vials for admin-
istration to multiple patients, or exposed longer than 12 hours at 28
to 88 and longer than 6 hours at warmer than 88 before they are
sterilized must be tested to ensure that they do not contain exces-
sive bacterial endotoxins (see Bacterial Endotoxins Test h85i). In
the absence of a bacterial endotoxins limit in the official mono-
graph or other CSP formula source, the CSP must not exceed the
amount of USP Endotoxin Units (EU per hour per kg of body
weight or m2 of body surface area) specified in the above chapter
for the appropriate route of administration..4

.Identity and Strength Verification of Ingredients

Compounding facilities must have at least the following written
procedures for verifying the correct identity and quality of CSPs
before they are dispensed and administered:
1. That labels of CSPs bear correct names and amounts or con-

centrations of ingredients; the total volume; the beyond-use
date; the appropriate route(s) of administration; the storage
conditions; and other informationfor safe use.

2. That there are correct identities, purities, and amounts of in-
gredients by comparing the original written order to the writ-
ten compounding record for the CSP.

3. That correct fill volumes in CSPs and correct quantities of
filled units of the CSPs were obtained. When the strength of
finished CSPs cannot be confirmed to be accurate, based on
the above three inspections, the CSPs must be assayed by
methods that are specific for the active ingredients.

To inhibit microbial growth from undetected contamination, fin-
ished CSPs that will not be immediately dispensed and adminis-
tered must be refrigerated at 28 to 88, unless their chemical and
physical stability are known to be adversely affected by cold tem-
peratures. When CSPs are filled into patient-worn infusion devices
that are likely to attain temperatures exceeding 308 for more than
24 hours, the chemical and physical stability at such temperatures
and durations must be confirmed from either appropriate literature
sources or direct testing..4

Change to read:

STORAGE AND BEYOND-USE DATING

.Beyond-use dates for compounded preparations are usually as-
signed based on professional experience, which should include
careful interpretation of appropriate information sources for the
same or similar formulations (see Stability Criteria and Beyond-
Use Dating in the general test chapter Pharmaceutical Compound-
ing—Nonsterile Preparations h795i). Beyond-use dates for CSPs
are rarely based on preparation-specific chemical assay results,
which are used with the Arrhenius equation to determine expiration
dates (see General Notices and Requirements) for manufactured
products. The majority of CSPs are aqueous solutions in which hy-
drolysis of dissolved ingredients is the most common chemical de-
gradation reaction. The extent of hydrolysis and other heat-
catalyzed degradation reactions at any particular time point in
the life of a CSP represents the thermodynamic sum of exposure
temperatures and durations. Such lifetime stability exposure is re-
presented in the mean kinetic temperature calculation (see Phar-
maceutical Calculations in Prescription Compounding h1160i).
Drug hydrolysis rates increase exponentially with arithmetic tem-
perature increase; thus, exposure of a beta-lactam antibiotic solu-
tion for one day at controlled room temperature (see General
Notices and Requirements) will have an equivalent effect on the
extent of hydrolysis of approximately 3 to 5 days in cold tempera-
tures (see General Notices and Requirements).
Personnel who prepare, dispense, and administer CSPs must

store them strictly in accordance with the conditions stated on
the label of ingredient products and finished CSPs. When CSPs
are known to have been exposed to temperatures warmer than
the warmest labeled limit, but not exceeding 408 (see General No-
tices and Requirements) for more than 4 hours, such CSPs should
be discarded, unless appropriate documentation or direct assay data
confirms their continued stability..4

Determining Beyond-Use Dates

.When CSPs deviate from conditions in the approved labeling
of manufactured products contained in CSPs, compounding per-
sonnel may consult the manufacturer of particular products for ad-
vice on assigning beyond-use dates based on chemical and
physical stability parameters. Beyond-use dates for CSPs that are
prepared strictly in accordance with manufacturers’ product label-
ing must be those specified in that labeling, or from appropriate
literature sources or direct testing. Beyond-use dates for CSPs that
lack justification from either appropriate literature sources or by
direct testing evidence must be assigned as described in the section
Stability Criteria and Beyond-Use Dating in the general test chap-
ter Pharmaceutical Compounding—Nonsterile Preparations
h795i.
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In addition, the pharmacist may refer to applicable publications
to obtain relevant stability, compatibility, and degradation informa-
tion regarding the drug or its congeners. When assigning a beyond-
use date, pharmacists should consult and apply drug-specific and
general stability documentation and literature where available, and
they should consider the nature of drug and its degradation me-
chanism, the container in which it is packaged, the expected stor-
age conditions, and the intended duration of therapy (see
Expiration Date and Beyond-Use Date under Labeling in the Gen-
eral Notices and Requirements). Stability information must be
carefully interpreted in relation to the actual compounded formula-
tion and conditions for storage and use. Predictions based on other
evidence, such as publications, charts, tables, and so forth would
result in theoretical beyond-use dates. Theoretically predicted be-
yond-use dating introduces varying degrees of assumptions, and
hence a likelihood of error or at least inaccuracy. The degree of
error or inaccuracy would be dependent on the extent of differences
between the CSP’s characteristics (such as composition, concentra-
tion of ingredients, fill volume, or container type and material) and
the characteristics of the products from which stability data or in-
formation are to be extrapolated. The greater the doubt of the ac-
curacy of theoretically predicted beyond-use dating, the greater the
need to determine dating periods experimentally. Theoretically
predicted beyond-use dating periods should be carefully consid-
ered for CSPs prepared from nonsterile bulk active ingredients
having therapeutic activity, especially where these CSPs are ex-
pected to be compounded routinely. When CSPs will be distributed
to and administered in residential locations other than health care
facilities, the effect of potentially uncontrolled and unmonitored
temperature conditions must be considered when assigning be-
yond-use dates. It must be ascertained that CSPs will not be ex-
posed to warm temperatures (see General Notices and
Requirements) unless the compounding facility has evidence to
justify stability of CSPs during such exposure.

It should be recognized that the truly valid evidence of stability
for predicting beyond-use dating can be obtained only through pro-
duct-specific experimental studies. Semi-quantitative procedures,
such as thin-layer chromatography (TLC), may be acceptable for
many CSPs. However, quantitative stability-indicating assays,
such as high performance liquid chromatographic (HPLC) assays,
would be more appropriate for certain CSPs. Examples include
CSPs with a narrow therapeutic index, where close monitoring
or dose titration is required to ensure therapeutic effectiveness
and to avoid toxicity; where a theoretically established beyond-
use dating period is supported by only marginal evidence; or where
a significant margin of safety cannot be verified for the proposed
beyond-use dating period. In short, because beyond-use dating per-
iods established from product-specific data acquired from the ap-
propriate instrumental analyses are clearly more reliable than those
predicted theoretically, the former approach is strongly urged to
support dating periods exceeding 30 days.

To ensure consistent practices in determining and assigning be-
yond-use dates, the pharmacy should have written policies and pro-
cedures governing the determination of the beyond-use dates for all
compounded products. When attempting to predict a theoretical
beyond-use date, a compounded or an admixed product should
be considered as a unique system that has physical and chemical
properties and stability characteristics that differ from its compo-
nents. For example, antioxidant, buffering, or antimicrobial proper-
ties of a sterile vial for injection (SVI) might be lost upon its
dilution, with the potential of seriously compromising the chemical
stability of the SVIs active ingredient or the physical or microbio-
logical stability of the SVI formulation in general. Thus, the prop-
erties stabilized in the SVI formulation usually cannot be expected
to be carried over to the compounded or admixed product. Product-
specific, experimentally determined stability data evaluation proto-
cols are preferable to published stability information. Pharmacists
should consult the general information chapter Stability under
Pharmaceutical Dosage Forms h1151i for the appropriate stability
parameters to be considered when initiating or evaluating a pro-
duct-specific stability study.

Compounding personnel who assign beyond-use dates to CSPs
when lacking direct chemical assay results must critically interpret
and evaluate the most appropriate available information sources to
decide a conservative and safe beyond-use date. The standard op-
erating procedures manual of the compounding facility and each
specific CSP formula record must describe the general basis used
to assign the beyond-use date and storage conditions.

If multiple-dose parenteral medication vials (MDVs) are used,
refrigerate the MDVs after they are opened unless otherwise spe-
cified by the manufacturer. Discard the MDVs when empty, when
suspected or visible contamination occurs, or when the manufac-
turer’s stated expiration date is reached, provided the manufac-
turers storage conditions have been adhered to. Expiration dating
not specifically referenced in the package insert should not exceed
30 days once the vial has been opened..4

Monitoring Controlled Storage Areas

To ensure that product potency is retained through the manufac-
turer’s labeled expiration date, pharmacists must monitor the drug
storage areas within the pharmacy. Controlled temperature storage
areas in the pharmacy (refrigerators, 28 to 88; freezers, –208 to
–108; and incubators, 308 to 358; etc.) should be monitored at least
once daily and the results documented on a temperature log. Ad-
ditionally, pharmacy personnel should note the storage temperature
when placing the product into or removing the product from the
storage unit in order to monitor any temperature aberrations. Suit-
able temperature recording devices may include a calibrated con-
tinuous recording device or an NBS calibrated thermometer that
has adequate accuracy and sensitivity for the intended purpose
and should be properly calibrated at suitable intervals. If the phar-
macy uses a continuous temperature recording device, pharmacy
personnel should verify at least once daily that the recording device
itself is functioning properly.
The temperature sensing mechanisms should be suitably placed

in the controlled temperature storage space to reflect accurately its
true temperature. In addition, the pharmacy should adhere to ap-
propriate procedures of all controlled storage spaces to ensure that
such spaces are not subject to significantly prolonged temperature
fluctuations as may occur, for example, by leaving a refrigerator
door open too long.

Change to read:

MAINTAINING PRODUCT QUALITY AND
CONTROL AFTER .THE CSP.4 LEAVES THE

PHARMACY

.Sterile Preparations for Institutional Use

This section pertains to the responsibilities of the pharmacy for
maintaining product quality and control after the CSP leaves the
pharmacy for distribution and use within the organized health care
system to which the pharmacy belongs. The pharmacy is respon-
sible for the quality of all CSPs prepared by or dispensed from the
pharmacy, throughout the life cycle of the CSP, regardless of where
the CSP exists physically within the organized health care system.
In fulfilling this general responsibility, the pharmacy is responsible
for the proper packaging, handling, transport, and storage of CSPs
prepared by or dispensed from it, including the appropriate educa-
tion, training, and supervision of pharmacy personnel assigned to
these functions. The pharmacy should assist in the education and
training of nonpharmacy personnel responsible for carrying out
any aspect of these functions.
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Establishing, maintaining, and assuring compliance with com-
prehensive written policies and procedures encompassing these re-
sponsibilities is a further responsibility of the pharmacy. Where
nonpharmacy personnel are assigned tasks involving any of these
responsibilities, the policies and procedures encompassing those
tasks should be developed by the pharmacy in consultation with
other institutional departments as appropriate. Activities or con-
cerns that should be addressed as the pharmacy fulfills these re-
sponsibilities are as follows.

PACKAGING, HANDLING, AND TRANSPORT

Inappropriate processes or techniques involved with packaging,
handling, and transport can adversely affect product quality and
package integrity. While pharmacy personnel routinely perform
many of the tasks associated with these functions, some tasks, such
as transport, handling, and placement into storage, may be fulfilled
by nonpharmacy personnel who are not under the direct adminis-
trative control of the pharmacy. Under these circumstances, appro-
priate written policies and procedures are established by the
pharmacy with the involvement of other departments or services
whose personnel are responsible for carrying out those CSP-related
functions for which the pharmacy has a direct interest. The perfor-
mance of the nonpharmacy personnel is monitored for compliance
to established policies and procedures.
The critical requirements that are unique to CSPs and that are

necessary to ensure product quality and packaging integrity must
be addressed in written procedures. For example, techniques
should be specified to prevent the depression of syringe plungers
or dislodging of syringe tips during handling and transport. Addi-
tionally, disconnection of system components (for example, where
CSPs are dispensed with administration sets attached to them) must
be prevented throughout the life cycle of the product. Foam pad-
ding or inserts are particularly useful where CSPs are transported
by pneumatic tube systems. Regardless of the methods used, the
pharmacy has to evaluate their effectiveness and the reliability of
the intended protection. Evaluation should be continuous, for ex-
ample, through a surveillance system, including a system of pro-
blem reporting to the pharmacy.
Inappropriate transport and handling can adversely affect the

quality of certain CSPs having unique stability concerns. For ex-
ample, the physical shaking that might occur during pneumatic
tube transport, or undue exposure to heat or light, have to be ad-
dressed on a product-specific basis. Alternate transport modes or
special packaging measures might be needed for the proper assur-
ance of quality of these CSPs. The use of tamper-proof closures
and seals on CSP ports can add an additional measure of security
to ensure product integrity regardless of transport method used.
Chemotoxic and other hazardous CSPs require safeguards to

maintain the integrity of the CSP and to minimize the exposure
potential of these products to the environment and to personnel
who may come in contact with them. Special requirements asso-
ciated with the packaging, transport, and handling of these agents
include the prevention of accidental exposures or spills and the
training of personnel in the event of an exposure or spill. Examples
of special requirements of these agents also include exposure-redu-
cing strategies such as the use of Luer lock syringes and connec-
tions, syringe caps, the capping of container ports, sealed plastic
bags, impact-resistant containers, and cautionary labeling. Appro-
priate cushioning for pneumatic tube transport should be selected
and evaluated to ensure that the products so conveyed can with-
stand the stresses induced by the system. Pneumatic transport of
nonevaluated packaging alternatives should be avoided. Addi-
tional references should be consulted as necessary for further infor-
mation on handling chemotoxic and other hazardous drugs.

USE AND STORAGE

The pharmacy is responsible for ensuring that CSPs in the pa-
tient-care setting maintain their quality until administered. The im-
mediate labeling of the CSP container will display prominently and
understandably the requirements for proper storage and expiration
dating. Delivery and patient-care-setting personnel must be prop-
erly trained to deliver the CSP to the appropriate storage location.
Outdated and unused CSPs must be returned to the pharmacy for
disposal or possible reuse.
Written procedures have to exist to ensure that storage condi-

tions in the patient-care setting are suitable for the CSP-specific
storage requirements. Procedures include daily monitoring and
documentation of drug storage refrigerators to ensure temperatures
between 28 and 88 and the monthly inspection of all drug storage
locations by pharmacy personnel. Inspections must confirm com-
pliance with appropriate storage conditions, separation of drugs
and food, proper use of multiple-dose containers, and the avoid-
ance of using single-dose products as multiple-dose containers.
CSPs, as well as all other drug products, must be stored in the pa-
tient-care area in such a way as to secure them from unauthorized
personnel, visitors, and patients.

ADMINISTRATION

Procedures essential for generally ensuring product quality,
especially sterility assurance, when readying a CSP for its subse-
quent administration include proper hand-washing, aseptic techni-
que, site care, and change of administration sets. Additional
procedures may also be essential for certain products, devices, or
techniques. Examples where such special procedures are needed
include in-line filtration, the operation of automated infusion con-
trol devices, and the replenishment of drug products into the reser-
voirs of implantable or portable infusion pumps.

REDISPENSED CSPS

The pharmacy must have the sole authority for determining
whether a CSP not administered as originally intended can be used
for an alternate patient or under alternate conditions. All CSPs that
are not used as originally intended must be returned to the phar-
macy for appropriate disposition, which may include redispensing,
but only if adequate continuing quality can be fully ensured. The
following may provide such assurance: the CSP was maintained
under continuous refrigeration and protected from light, if re-
quired; no evidence of tampering or any readying for use outside
the pharmacy exists; and there is sufficient time remaining until the
originally assigned beyond-use time and date will be reached.
Thus, initial preparation and thaw times should be documented
and reliable measures should have been taken to prevent and detect
tampering. Compliance with all procedures associated with main-
taining product quality is essential. The CSP must not be redis-
pensed if there is not adequate assurance that product quality and
packaging integrity (including the connections of devices, where
applicable) were continuously maintained between the time the
CSP left and the time that it was returned to the pharmacy. Addi-
tionally, CSPs must not be redispensed if redispensing cannot be
supported by the originally assigned beyond-use time.
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EDUCATION AND TRAINING

The assurance of CSP quality and packaging integrity is highly
dependent upon the proper adherence of all personnel to the perti-
nent written procedures. The pharmacy must design, implement,
and maintain a formal education, training, and competency assess-
ment program that encompasses all the functions and tasks ad-
dressed in the foregoing sections and all personnel to whom
such functions and tasks are assigned. This program includes the
assessment and documentation of procedural breaches, administra-
tion mishaps, side effects, allergic reactions, and complications as-
sociated with dosage or administration, such as extravasation. This
program should be coordinated with the institution’s adverse-event
and incident reporting programs..4

.Packing and Transporting CSPs

The following sections on Packing CSPs for Transit and Transit
of CSPs describe how to maintain sterility and stability of CSPs
until they are delivered to patient care locations for administration.

PACKING CSPS FOR TRANSIT

When CSPs are distributed to locations outside the premises in
which they are compounded, compounding personnel select pack-
ing containers and materials that are expected to maintain physical
integrity, sterility, and stability of CSPs during transit. Packing is
selected that simultaneously protects CSPs from damage, leakage,
contamination, and degradation; and protects personnel who trans-
port packed CSPs from harm. The standard operating procedures
manual of the compounding facility specifically describes appro-
priate packing containers and insulating and stuffing materials,
based on information from product specifications, vendors, and ex-
perience of compounding personnel. Written instructions that
clearly explain how to safely open containers of packed CSPs
are provided to patients and other recipients.

TRANSIT OF CSPS

Compounding facilities that ship CSPs to locations outside their
own premises must select modes of transport that are expected to
deliver properly packed CSPs in undamaged, sterile, and stable
condition to recipients.
Compounding personnel should ascertain that temperatures of

CSPs during transit by the selected mode will not exceed the warm-
est temperature specified on the storage temperature range on CSPs
labels. It is recommended that compounding personnel communi-
cate directly with the couriers to learn shipping durations and ex-
posure conditions that CSPs may encounter.
Compounding personnel must include specific handling and ex-

posure instructions on the exteriors of containers packed with CSPs
to be transported and obtain reasonable assurance of compliance
therewith from transporters. Compounding personnel must peri-
odically review the delivery performance of couriers to ascertain
that CSPs are being efficiently and properly transported.

STORAGE IN LOCATIONS OUTSIDE CSP FACILITIES

Compounding facilities that ship CSPs to patients and other re-
cipients outside their own premises must ascertain or provide,
whichever is the appropriate case, the following assurances:
1. Labels and accessory labeling for CSPs include clearly read-

able beyond-use dates, storage instructions, and disposal in-
structions for out-of-date units.

2. Each patient or other recipient is able to store the CSPs prop-
erly, including the use of a properly functioning refrigerator
and freezer if CSPs are labeled for such storage..4

Change to read:

PATIENT OR CAREGIVER TRAINING

A formal training program .is.4 provided as a means to ensure
understanding and compliance with the many special and complex
responsibilities placed upon the patient or caregiver for the storage,
handling, and administration of .CSPs..4The instructional objec-
tives for the training program .includes.4 all home care responsi-
bilities expected of the patient or caregiver and .is.4 specified in
terms of patient or caregiver competencies.
Upon the conclusion of the training program, the patient or care-

giver should, correctly and consistently, be able to do the follow-
ing:
(1) Describe the therapy involved, including the disease or con-

dition for which the .CSP.4 is prescribed, goals of therapy,
expected therapeutic outcome, and potential side effects of
the .CSP..4

(2) Inspect all drug products, devices, equipment, and supplies on
receipt to ensure that proper temperatures were maintained
during transport and that goods received show no evidence
of deterioration or defects.

(3) Handle, store, and monitor all drug products and related sup-
plies and equipment in the home, including all special require-
ments related to same.

(4) Visually inspect all drug products, devices, and other items
the patient or caregiver is required to use immediately prior
to administration in a manner to ensure that all items are ac-
ceptable for use. For example, .CSPs must.4 be free from
leakage, container cracks, particulates, precipitate, haziness,
discoloration, or other deviations from the normal expected
appearance, and the immediate packages of sterile devices
.must be.4 completely sealed with no evidence of loss of
package integrity.

(5) Check labels immediately prior to administration to ensure
the right drug, dose, patient, and time of administration.

(6) Clean the in-home preparation area, scrub hands, use proper
aseptic technique, and manipulate all containers, equipment,
apparatus, devices, and supplies used in conjunction with ad-
ministration.

(7) Employ all techniques and precautions associated with
.CSP.4 administration, for example, preparing supplies and
equipment, handling of devices, priming the tubing, and dis-
continuing an infusion.

(8) Care for catheters, change dressings, and maintain site pa-
tency as indicated.

(9) Monitor for and detect occurrences of therapeutic complica-
tions such as infection, phlebitis, electrolyte imbalance, and
catheter misplacement.

(10) Respond immediately to emergency or critical situations such
as catheter breakage or displacement, tubing disconnection,
clot formation, flow blockage, and equipment malfunction.
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(11) Know when to seek and how to obtain professional emer-
gency services or professional advice.

(12) Handle, contain, and dispose of wastes, such as needles, syr-
inges, devices, biohazardous spills or residuals, and infectious
substances.

Training programs .include a.4 hands-on demonstration and
practice with actual items that the patient or caregiver is expected
to use, such as .CSP.4 containers, devices, and equipment. The
patient or caregiver .practices.4 aseptic and injection technique un-
der the direct observation of a health professional.
The pharmacy, in conjunction with nursing or medical person-

nel, is responsible for ensuring initially and on an ongoing basis
that the patient or caregiver understands, has mastered, and is cap-
able of and willing to comply with all of these home care respon-
sibilities. This .is.4 achieved through a formal, written assessment
program. All specified competencies in the patient or caregiver’s
training program .are.4 formally assessed. The patient or caregiver
. is.4 expected to demonstrate to appropriate health care personnel
their mastery of their assigned activities before being allowed to
administer .CSPs.4 unsupervised by a health professional.
Printed material such as checklists or instructions provided dur-

ing training may serve as continuing post-training reinforcement of
learning or as reminders of specific patient or caregiver responsi-
bilities. Post-training verbal counseling .can.4 also be used peri-
odically, as appropriate, to reinforce training and to ensure
continuing correct and complete fulfillment of responsibilities.

Delete the following:

.PATIENT MONITORING AND COMPLAINT
SYSTEM

The pharmacy must have written policies and procedures de-
scribing the monitoring of patients using CSPs and the handling
of reports of adverse events.

Outcome Monitoring

The pharmacy is responsible for developing a patient monitoring
plan, which includes written outcome measures and systems for
routine patient assessment. The outcome monitoring system should
provide information suitable for the evaluation of the quality of pa-
tient care and of pharmaceutical services. Examples of assessment
parameters include infection rates, rehospitalization rates, inci-
dence of adverse drug reactions, catheter complications, and other
variables that may serve as meaningful indicators of the effective-
ness and suitability of the home use of CSPs. In selecting suitable
outcome measures, the focus should be on high-risk, high-volume,
or problem-prone factors.

Reports

The pharmacy should have policies and procedures for the re-
ceipt, documentation, handling, and disposition of reports of pa-
tient problems, complaints, adverse drug reactions, drug product
or device defects, and other adverse events reported by patients,
caregivers, family members, pharmacists, or other health profes-
sionals. The pharmacy should have a procedure to ensure that
the patient receives prompt and appropriate medical attention as
necessary in response to all adverse incidents from CSPs or de-
vices. When a complaint or problem prompts a suspicion that a
CSP or a device may be defective, the pharmacy should also be
able to identify and recall the potentially defective item to the pa-
tient level whenever appropriate.
Procedures should also include a mechanism for periodic review

of reports received to determine any need for correction of under-
lying systems problems. All reports received should be maintained
for a reasonable period of time in a log, file, or binder dedicated for
this purpose and readily retrievable as needed for subsequent ana-
lysis, legal or regulatory inquiry, or quality assurance audit. Stan-
dardized forms or formats for the reporting and recording of
incidents, complaints, and so forth should be used. Reports should
be completed and signed by the individual receiving it or by the
individual involved in the situation. Procedures should depict the
classification, documentation, investigation, and resolution of all
reports and should provide a mechanism for participation in var-
ious federal and state reporting programs such as USP or FDA pro-
grams for reporting reaction problems, or defects with drug
products or medical devices..4

Add the following:

.PATIENT MONITORING AND ADVERSE
EVENTS REPORTING

Compounding facilities must clinically monitor patients treated
with CSPs according to the regulations and guidelines of their re-
spective state health care practitioner licensure boards or of ac-
cepted standards of practice. Compounding facilities must
provide patients and other recipients of CSPs with a way to address
their questions and report any concerns that they may have with
CSPs and their administration devices.
The standard operating procedures manuals of compounding fa-

cilities must describe specific instructions for receiving, acknowl-
edging, and dating receipts; and for recording, or filing, and
evaluating reports of adverse events and of the quality of prepara-
tion claimed to be associated with CSPs. Reports of adverse events
with CSPs must be reviewed promptly and thoroughly by com-
pounding supervisors to correct and prevent future occurrences.
Compounding personnel are encouraged to participate in adverse
event reporting and product defects programs of the Food and Drug
Administration (FDA) and United States Pharmacopeia (USP)..4
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Change to read:

THE QUALITY ASSURANCE PROGRAM

A provider of .CSPs must.4 have in place a formal Quality As-
surance (QA) Program4 intended to provide a mechanism for
monitoring, evaluating, correcting, and improving the activities
and processes described in this chapter. Emphasis in the QA Pro-
gram is.4 placed on maintaining and improving the quality of sys-
tems and the provision of patient care. In addition, the QA program
ensures.4 that any plan aimed at correcting identified problems also
includes appropriate follow-up to make certain that effective cor-
rective actions were performed.5

Characteristics of a QA plan include the following:
(1) Formalization in writing;

(2) Consideration of all aspects of the preparation and dispensing
of products as described in this chapter, including environ-
mental testing, validation results, etc.;

(3) Description of specific monitoring and evaluation activities;
(4) Specification of how results are to be reported and evaluated;
(5) Identification of appropriate follow-up mechanisms when ac-

tion limits or thresholds are exceeded;and
(6) Delineation of the individuals responsible for each aspect of

the QA program.
In developing a specific plan, focus .is.4 on establishing objec-

tive, measurable indicators for monitoring activities and processes
that are deemed high-risk, high-volume, or problem-prone. Appro-
priate evaluation of environmental monitoring might include, for
example, the trending of an indicator such as settling plate counts.
In general, the selection of indicators and the effectiveness of the
overall QA plan .is.4 reassessed on an annual basis.

4 Other accepted terms that describe activities aimed at assessing and im-
proving the quality of care rendered include Continuous Quality Improve-
ment, Quality Assessment and Improvement, and Total Quality
Management.
5 The use of additional resources, such as the Accreditation Manual for
Home Care from the Joint Commission on Accreditation of Healthcare Or-
ganizations, may prove helpful in the development of a QA plan.
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Add the following:

.h1196i PHARMACOPEIAL
HARMONIZATION

This general information chapter provides information about the
concept of harmonization by the Pharmacopeial Discussion Group
(PDG). The chapter provides: (1) the PDG Policy Statement; (2)
the PDG Working Procedures; (3) a discussion; (4) a status report;
and (5) a glossary.

HARMONIZATION POLICY

The following policy statement was concluded by the PDG at its
September 2002 meeting.

General Information

In 1989, the PDG was formed with representatives from the Eur-
opean Directorate for the Quality of Medicines in the Council of
Europe, the United States Pharmacopeial Convention, Inc., and
the Japanese Pharmacopoeia in the Ministry of Health and Wel-
fare—now the Ministry of Health, Labor, and Welfare (MHLW).
Since that time, the PDG generally meets twice a year to work
on pharmacopeial harmonization topics. In May 2001, the PDG
welcomed the World Health Organization as an observer. While
not part of the International Conference on Harmonization of Tech-
nical Requirements for Registration of Pharmaceuticals for Human
Use (ICH), the PDG usually meets in conjunction with the ICH and
provides the ICH Steering Committee with reports of its progress.
To facilitate harmonization of some ICH Quality guidelines and the
Quality section of the Common Technical Document, the PDG re-
presentatives sometimes attend ICH expert working group discus-
sions as observers.

Purpose

A pharmacopeial monograph for an active ingredient or excipi-
ent, preparation, or other substance used in the manufacture or
compounding of a medicinal product generally provides a name,
definition, description, and sometimes packaging, labeling, and
storage statements. Thereafter, the monograph provides tests, pro-
cedures, and acceptance criteria that constitute the specification.
For frequently cited procedures, a monograph may refer to a gen-
eral chapter for editorial convenience. The PDG works to harmo-
nize excipient monographs and general chapters. This will reduce
manufacturers’ burden of performing analytical procedures in dif-
ferent ways, using different acceptance criteria. At all times, the
PDG works to maintain an optimal level of science consistent with
protection of the public health.

Definition of Harmonization

The PDG has defined harmonization of a pharmacopeial mono-
graph or general chapter as follows:

‘‘A pharmacopeial general chapter or other pharmacopeial docu-
ment is harmonized when a pharmaceutical substance or product
tested by the document’s harmonized procedure yields the same
results and the same accept/reject decision is reached.’’
When using a fully harmonized pharmacopeial monograph or

general chapter, an analyst will perform the same procedures and
reach the same accept/reject decisions irrespective of which PDG
pharmacopeia is referenced. This approach is called interchange-
ability, and each pharmacopeia will identify, in an appropriate
manner, such a monograph or general chapter.
When full harmonization of a pharmacopeial monograph or gen-

eral chapter is not possible, the PDG works to harmonize it using
an approach termed harmonization by attribute. According to this
approach, some elements of a monograph or general chapter may
be harmonized, but others may not. When a monograph is harmo-
nized by attribute, a combination of approaches is needed. For non-
harmonized elements, rel iance on the individual PDG
pharmacopeia is needed.

Process

Harmonization of pharmacopeial documents in the PDG occurs
based upon decisions of the expert bodies of each pharmacopeia.
The PDG works transparently in many ways, including, principally
through the public notice and comment procedures of each phar-
macopeia. The details are described below under PDG Working
Procedures.

Implementation

The implementation of a harmonized document varies in the
three PDG regions, depending upon their legal requirements, need
of translation, and publication schedules. Each pharmacopeia gen-
erally allows some period of time after publication to implement
official harmonized texts to allow manufacturers and other users
to achieve conformity. Harmonization is not achieved until the text
becomes official in all three pharmacopeias.

Revision of Harmonized Monographs

The pharmacopeias participating in the PDG have agreed not to
revise unilaterally any harmonized document after publication.
Should revisions be necessary for any appropriate reasons, the in-
itiating pharmacopeia notifies the PDG, and revision proceeds ac-
cording to the PDG Working Procedures.

Change to read:

PDG WORKING PROCEDURES

General

Harmonization may be carried out retrospectively for existing
monographs or chapters or prospectively for new monographs or
chapters.

In
te

ri
m

R
ev

is
io

n
A

nn
ou

nc
em

en
t

Pharmacopeial Forum
966 FOURTH INTERIM REVISION ANNOUNCEMENT Vol. 29(4) [July–Aug. 2003]

# 2003 The United States Pharmacopeial Convention, Inc. All Rights Reserved.



The three pharmacopeias have a commitment to respect the
agreed working procedures and the associated time deadlines as
an essential part of the harmonization procedure.
Harmonization of pharmacopeial documents in the PDG occurs

based on decisions of the expert bodies of each pharmacopeia. The
PDG works transparently in many ways, including principally
through the public notice and comment procedures of each phar-
macopeia.
Where necessary, meetings of experts are held to identify poten-

tial solutions to resolve difficult problems.
The specific stages of the PDG process involved in harmoniza-

tion are described below.

Stage 1: Identification

Based on inquiry among its users, the PDG identifies subjects to
be harmonized among PDG pharmacopeias and nominates a coor-
dinating pharmacopeia for each subject.
The PDG distributes the work by consensus among the three

pharmacopeias and strives for a balance in the distribution of co-
ordinating pharmacopeia assignments.

Stage 2: Investigation

For a subject to be harmonized retrospectively, the coordinating
pharmacopeia collects the information on the existing specifica-
tions in the three pharmacopeias, on the grades of products mar-
keted, and on the potential analytical procedures.
The coordinating pharmacopeia prepares a draft monograph or

chapter, accompanied by a report giving the rationale for the pro-
posal with validation data.
Stage 2 ends with the proposal draft, which is mentioned in this

procedure as a Stage 3 draft. The Stage 3 draft, accompanied by
supporting comments or data that explain the reasons for each test
procedure or limit proposed, is sent by the coordinating pharmaco-
peia to the secretariats of the other two PDG pharmacopeias.

Stage 3: Proposal for Expert Committee Review

The three pharmacopeias forward the Stage 3 draft to their ex-
pert committee (through meetings or consultation by correspon-
dence).
Comments by the experts resulting from this preliminary survey

are sent to their respective pharmacopeial secretariat, preferably
within 2 months. However, the comment period should not exceed
4 months. Within 2 months of receipt of the comments, the phar-
macopeial secretariat should consolidate the comments and for-
ward them to the coordinating pharmacopeia.
The coordinating pharmacopeia reviews the comments received

and prepares a harmonized document (Stage 4 draft) accompanied
by a commentary discussing comments received regarding the pre-
vious text and providing reasons for action taken in response to
those comments.
The Stage 4 draft, as far as possible written in global style—a

style easily understood by a variety of readers—together with the
commentary, are sent to the secretariats of the other pharmacopeias
(end of Stage 3).

Stage 4: Official Inquiry

The Stage 4 draft and the commentary are published in the revi-
sion document of each pharmacopeia in a section entitled Interna-
tional Harmonization. The draft is published in its entirety.
The corresponding secretariats may have to add information es-

sential to the understanding of the implementation of the texts (e.g.,
the addition of the description of an analytical procedure or of re-
agents that do not exist in the pharmacopeia) and a translation is
added by the European and Japanese Pharmacopoeias. The style
may be adapted to that of the pharmacopeia concerned or global
style may be used. The three pharmacopeias endeavor to publish
the drafts simultaneously or as closely as possible.
Comments regarding this draft are sent by readers of the revision

document to their respective pharmacopeial secretariat, preferably
within 4 months, and at most within 6 months of its publication.
Each pharmacopeia analyzes the comments received and sub-

mits its consolidated comments to the coordinating pharmacopeia
within 2 months of the end of the review/comment period.
The coordinating pharmacopeia reviews the comments received

and prepares a draft harmonized document (Stage 5A draft), ac-
companied by a commentary discussing comments received re-
garding the previous text and providing reasons for action taken
in response to those comments.
The Stage 5A draft together with the commentary is sent to the

secretariats of the other two PDG pharmacopeias.

Stage 5. Consensus

5A. PROVISIONAL

The Stage 5A draft is reviewed and commented on by the other
two PDG pharmacopeias within 4 months of receipt. The three
pharmacopeias shall do their utmost to reach full agreement at this
stage to obtain a final consensus document.
If a consensus has not been reached, the coordinating pharma-

copeia prepares a revised version (Stage 5A/2), taking relevant,
substantiated comments on the Stage 5A document from the two
other pharmacopeias into consideration. The revised document
(Stage 5A/2), together with the commentary, are sent to the secre-
tariats of the other two PDG pharmacopeias. The revised document
is reviewed and commented on by the other two PDG pharmaco-
peias, preferably within 2 months of receipt. This review/comment
and revision process of the 5A document are repeated (Stage 5A/n)
until the three PDG pharmacopeias reach a consensus or until the
coordinating pharmacopeia considers that harmonization by attri-
bute should be applied.
If the coordinating pharmacopeia considers certain attributes in

the monograph or provisions in a general chapter (especially for
retroactive harmonization) are such that it will not be possible to
harmonize within a reasonable time period, harmonization by attri-
bute will be applied. If harmonization by attribute is applied, a spe-
cial cover page (see the table in the Appendix) indicating
harmonization is included with the draft. The text contains only
harmonized attributes/provisions; nonharmonized and local attri-
butes are not included. The table is prepared as follows: if three
pharmacopeias agree on the attribute, there will be a (+) in all col-
umns; if two pharmacopeias agree that the attribute should be in-
cluded and have agreed on the method and limit, there will be a (+)
in the column for those two pharmacopeias, and a (–) in the column
for the pharmacopeia that will not stipulate the test.
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For nonharmonized or local requirements, if three pharmaco-
peias agree that the attribute should be included, but have not come
to agreement on the method and/or limit: state attribute under
‘‘nonharmonized attributes.’’ If only one pharmacopeia will in-
clude an attribute: state under ‘‘local requirement.’’
If the Stage 5A draft is substantially different from the Stage 4

draft, the PDG may decide that it should be published again in the
revision documents; the draft then reverts technically to Stage 4,
revised.

5B. DRAFT SIGN-OFF

When full agreement is reached, the 5B draft is sent by the co-
ordinating pharmacopeia to the other pharmacopeias no later than 4
weeks before a PDG meeting for final confirmation. The document
is then presented for sign-off at the PDG meeting.
NOTE—The last two stages of the implementation of the ‘‘har-

monized’’ chapters and monographs take place individually ac-
cording to the procedures established by each pharmacopeial
organization.

Stage 6: Adoption

The document is submitted for adoption to the organization re-
sponsible for each pharmacopeia. Each pharmacopeia incorporates
the harmonized draft according to its own procedures.
Adopted texts are published by the three pharmacopeias in their

supplements, or where applicable, in a new edition.
If necessary, the Stage 5B draft may be adopted with some

amendments (local requirements) corresponding to a general pol-
icy in the national or regional (European) area. If a pharmacopeia
includes a local attribute after the sign-off of a text, it will inform
the PDG.
Users of the pharmacopeias are appropriately informed of the

harmonization status of monographs and general chapters. In the
European Pharmacopoeia (EP) and USP-NF, for general chapters,
this is done via a preliminary paragraph. For the Japanese Phar-
macopoeia (JP), a notification is made by MHLW, and information
is given in a general chapter.

Stage 7: Implementation

The pharmacopeias will inform each other of the date of imple-
mentation in their particular region.
The date of implementation of a harmonized document varies in

the three PDG regions depending on their legal requirements, need
of translation, and publication schedules. Each pharmacopeia gen-
erally allows some period of time after publication for implemen-
tation to allow manufacturers and other users to achieve
conformity. Harmonization is not achieved until the text becomes
official in all three pharmacopeias.

Revision

Following is the procedure for the revision of harmonized
monographs and chapters:
The pharmacopeias participating in the PDG have agreed not to

revise unilaterally any harmonized document (monograph or chap-
ter) after sign-off or after publication.

A pharmacopeia requesting the revision of a monograph or
chapter shall apply the following criteria for justification of the re-
vision:

— Public health and safety reasons.
— Insufficient supply of pharmacopeial-quality product on the

market.
— Specified analytical reagents or equipment are not available.
— New methods of preparation of products or reagents are not

covered by the current monograph.
— Analytical procedures can be replaced by more appropriate,

accurate, or precise procedures.
The PDG as a whole has to agree to initiate the revision. A co-

ordinating pharmacopeia will be nominated. The coordinating
pharmacopeia will prepare a Stage 3 draft, based on the validation
of data provided by the pharmacopeia requesting the revision.
The PDG Working Procedures will then be followed. The revi-

sions of a sign-off document prepared for this or other reasons are
indicated as revision 1, 2, 3, etc.
In case of health and safety issues, and whenever agreed to by

the PDG, an accelerated procedure shall be applied (shortening
and/or eliminating stages).

Discussion

Harmonization of general chapters and monographs benefits
manufacturers of pharmaceutical products intended for human
use, regulatory agencies, and ultimately, practitioners and patients.
Benefits are derived from (1) reduced development effort; (2) sim-
plification of regulatory filings; and (3) reduced release testing.
Pharmacopeial harmonization amplifies the work of the ICH,

particularly for Quality topics. While the PDG is not part of the
ICH, the PDG periodically provides updates to the ICH Steering
Committee, and in the past participated in a joint task force. This
task force focused on harmonization of general chapters considered
important to the ICH harmonized document Specifications: Test
Procedures and Acceptance Criteria for New Drug Substances
and New Drug Products: Chemical Substances (Q6A). USP also
participates in the International Cooperation on Harmonization of
Technical Requirements for Registration of Veterinary Products
(VICH). As with the ICH, some of the quality guidelines devel-
oped in VICH depend upon harmonization of pharmacopeial gen-
eral chapters. A major difference between the PDG and ICH/
VICHs is that the ICH/VICH guidelines generally are applicable
only to ingredients and drug products not previously registered
in an ICH/VICH region or nation, whereas the PDG harmonization
applies to all marketed products in the applicable region or nation.
In the case of harmonization by attribute, nonharmonization or

divergence will be indicated in USP–NF and EP by the symbol^.
For these nonharmonized attributes, reliance upon the individual
pharmacopeia is required. A monograph or general chapter in
one PDG pharmacopeia may unilaterally include additional local
or national attributes that are not included in the corresponding text
of the other pharmacopeias. Such text is not considered by the PDG
to be a divergence from the PDG harmonized text.
As with other USP–NF revisions, draft harmonization texts are

published for comment in Pharmacopeial Forum. Final harmo-
nized official text inUSP–NF is presented in the latest edition, Sup-
plement, or Interim Revision Announcement. The current status of
all harmonization projects appears in Table 1and Table 2. These
status tables will be updated in subsequent editions of USP–NF
and its Supplements.
In the U.S., cases of noncompliance and/or dispute are resolved

through performance of the official procedure in USP or NF. If the
procedure and its acceptance criteria are harmonized in the PDG,
then a manufacturer may follow the relevant compendial instruc-
tions in USP–NF, EP, or JP.
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Table 1. Status of Harmonization—Excipient Monographs

Excipient Name Coordinat-
ing

Pharmaco-
peia

Harmoni-
zation
Stage

Alcohol EP 6
Benzyl Alcohol EP 6
Dehydrated Alcohol EP 6
Butyl Paraben EP 4
Calcium Disodium Edetate JP 5A2
.Calcium Carbonate USP 2.4
Calcium Phosphate Dibasic (and
anhydrous)

JP 5A

Carboxymethylcellulose Calcium USP 6
Carboxymethylcellulose Sodium USP 4
.Carmellose JP 2.4
Cellulose Acetate USP 6
Cellulose Acetate Phthalate USP 6
Microcrystalline Cellulose USP 4 Revised
Cellulose, Powdered USP 4 Revised
Citric Acid, Anhydrous EP 6
Citric Acid, Monohydrate EP 6
.Copovidone JP 2.4
Croscarmellulose Sodium USP 6
Crospovidone EP 4
Ethyl Cellulose EP 6
Ethyl Paraben EP 4
.Gelatin EP 2.4.Glucose EP 2.4
Glycerin USP 3
.Glyceryl Monostearate USP 2.4
Hydroxyethyl Cellulose EP 4
Hydroxypropyl Cellulose USP 4
Hydroxypropyl Cellulose, Low
Substituted

USP 4

Hydroxypropylmethyl Cellulose JP 4
Hydroxypropylmethyl Cellulose
Phthalate

USP 4 Revised

Lactose, Anhydrous USP 6
Lactose, Monohydrate USP 6
Magnesium Stearate USP 5A
.Mannitol EP 2.4
Methyl Cellulose JP 4
Methylparaben EP 4
Petrolatum, White USP 4
Polyethylene Glycol USP 4
Polysorbate 80 EP 3
Povidone JP 5A
.Propylene Glycol EP 2.4
Propyl Paraben EP 4
Saccharin USP .6.4
Saccharin, Calcium USP .6.4
Saccharin, Sodium USP .6.4
Silicon Dioxide JP 4
Silicon Dioxide, Collodial JP 4
Sodium Chloride EP 6
.Sodium Lauryl Sulfate USP 2.4
Sodium Starch Glycolate USP 5A
Starch, Corn USP 6
Starch, Potato EP 6
.Starch, Pregelatinized JP 2.4
Starch, Rice EP 4
Starch, Wheat EP 6
Stearic Acid EP 4
Sucrose EP 3
Talc EP 5A2
Titanium Dioxide JP 5A2

Table 2. Status of Harmonization—General Chapters

Chapter Title Coordinat-
ing

Pharmaco-
peia

Harmoni-
zation
Stage

Amino Acid Determination USP 6
Bacterial Endotoxins JP 7
Bulk Density and Tapped Density EP 3
Degree of Color of Liquids; Clarity
and Degree of Opalescence of
Liquids

EP 3

Density of Solids EP 3
Disintegration USP 4
Dissolution USP 4
Capillary Electrophoresis EP 6
Polyacrylamide Gel Electrophoresis EP 6
Extractable Volume of Parenterals EP 6
Flowability (Powder Flow) USP 4
Heavy Metals USP 3
Inhalation EP 3
Isoelectric Focusing EP 6
Light Diffraction Measure of Particle
Size

EP 3

Microbial Contamination EP 3
Microbial Attributes EP 3
Optical Microscopy USP 4
Particle Size Distribution Estimation
by Analytical Sieving

USP 4

Peptide Mapping USP 6
Porosimetry by Mercury Intrusion EP 3
Powder Fineness USP 4
Protein Determination USP 6
Residue on Ignition JP 6
Specific Surface Area EP .4.4
Sterility Tests EP 6
Tablet Friability USP 3
Uniformity of Content/Mass USP 4
X-Ray Diffraction—Solids EP 3

.Harmonized Monographs and Chapters

HARMONIZED CHAPTERS

h85i Bacterial Endotoxins Test—This chapter has been harmo-
nized by PDG and published in the European Pharmacopoeia and
in the Japanese Pharmacopoeia. Portions of the chapter that are
not harmonized with the other two pharmacopeias are marked by
the symbol^. Footnotes 1, 2, and 4 are in USP while they are not
in EP or JP. These footnotes give additional information, such as
the calculation of endotoxin limits for different classes of products
(Footnote 4) or reference USP chapters (Footnote 2).
The USP Endotoxin Reference Standard is harmonized with the

International Reference Standard for Endotoxin and the EP Endo-
toxin Reference Standard and indirectly harmonized with the JP
Endotoxin Reference Standard that is indexed to the International
Reference Standard. The result is that 1 USP Endotoxin Unit = 1
International Endotoxin Unit = 1 EP Endotoxin Unit..4
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GLOSSARY

Harmonized monograph or general chapter—Text that has
reached Stage 5B and that has been countersigned by the three
PDG pharmacopeias.
Total harmonization—A monograph or a general chapter that is

identical in the three PDG pharmacopeias in terms of identical
tests, test procedures, and acceptance criteria.
Harmonization by attributes—A monograph or a general chap-

ter that contains a combination of harmonized and nonharmonized
tests or sections.
Interchangeability—A test or a section of a monograph or a gen-

eral chapter that is not the same among the PDG pharmacopeias,
but the accept/reject decision is the same regardless of which one
of the tests or sections of the PDG pharmacopeia is used.
Local or national divergence—A monograph or a general chap-

ter in one of the PDG pharmacopeias contains specific attributes of
local or national origin in addition to the PDG harmonized/nonhar-
monized attributes.
Nonharmonized attributes—Attributes that could not be agreed

upon by the three PDG pharmacopeias due to regional differences,
regulatory differences, nonavailability of reagents, etc.

APPENDIX

Example

Pharmacopeial Discussion Group

Sign-Off Document

Name: __________

Attributes EP JP USP

1 + + +

2 + + –

3 + + +

4 + + +

5 + + +

6 + + +

7 + – +

8 + + +

9 + + +

10 + – +

11 + + +

Legend
+ will adopt and implement; – will not stipulate

Nonharmonized attributes

Reagents and reference materials
Each pharmacopeia will adapt the text to take account of local

reference materials and reagent specifications.

Date:

Signatures:
European Pharmacopoeia Japanese Pharmacopoeia United

States Pharmacopeia.1
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ERRATA

Following is a list of errata and corrections to USP 26–NF 21. The page number indicates where the item is found in USP 26–NF 21. If
necessary, this list will be updated with every issue of PF. This information will also be cumulative in the next available annual edition or
Supplement. Errata are considered to be items erroneously published that have not received the approval of the Council of Experts and that
do not reflect the official requirement. USP staff are available to respond to questions regarding the accuracy of a particular requirement by
calling 1-800-822-USPC.

Page Title Section Description

1 General Notices and
Requirements

Ingredients and Processes Line 7 of the 4th paragraph: Change ‘‘Pharmaceutical
Compounding—Nonsterile Preparations h795i’’ to:
Pharmacy Compounding h795i

Preservation, Packaging,
Storage, and Labeling

Last line under Pharmaceutical compounding under La-
beling: Change ‘‘Pharmaceutical Compounding—Non-
sterile Preparations h795i’’ to: Pharmacy Com-
pounding h795i

93 Aluminum Sulfate and
Calcium Acetate Tablets
for Topical Solution

Assay for calcium acetate Line 8: Change ‘‘1.742 mg’’ to: 1.762 mg

221 Benzocaine, Butamben,
and Tetracaine Hydro-
chloride Topical Aerosol

Assay Line 4 under Assay preparation: Change ‘‘125 mm of
mercury’’ to: 600 mm of mercury

389 Cefuroxime Axetil Tablets Assay L i n e 4 u n d e r P r o c e d u r e : C h a n g e ‘ ‘ ( V /
12,500N)(PSWS)(RU / RS),’’ to: (V/12,500N)(PSWS /
100)(100 –K)(RU /RS),

895 Helium Carbon monoxide Line 1: Change ‘‘1050 + 50 mL’’ to: 1000 + 50 mL

1136 Meclizine Hydrochloride
Tablets

Dissolution Lines 2 and 3 under Chromatographic system: Change
‘‘4.6-mm � 4-cm precolumn’’ to: 4.6-mm � 25-cm pre-
column

1159 Mercaptopurine Tablets Assay Line 20: Change ‘‘170.20’’ to: 170.19

1322 Nitrous Oxide Limit of nitric oxide Line 1: Change ‘‘550 + 50 mL,’’ to: 500 + 50 mL,

Carbon monoxide Line 1: Change ‘‘1050 + 50 mL,’’ to: 1000 + 50 mL,

Halogens Line 1: Change ‘‘1050 + 50 mL,’’ to: 1000 + 50 mL,

Carbon dioxide Line 1: Change ‘‘1050 + 50 mL,’’ to: 1000 + 50 mL,

1372 Oxygen Carbon dioxide Line 1: Change ‘‘1050 + 50 mL’’ to: 1000 + 50 mL

Carbon monoxide Line 1: Change ‘‘1050 + 50 mL’’ to: 1000 + 50 mL

1373 Oxygen 93 Percent Carbon dioxide Line 1: Change ‘‘1050 + 50 mL’’ to: 1000 + 50 mL

Carbon monoxide Line 1: Change ‘‘1050 + 50 mL’’ to: 1000 + 50 mL

1433 Perflubron Specific gravity Line 1: Change ‘‘1.916 and 1.919.’’ to: 1.922 and 1.925.

1720 Sufentanil Citrate Injection Definition Line 5: Change ‘‘sufentanil (C22H30N2O2S), as the ci-
trate.’’ to: sufentanil citrate (C22H30N2O2S � C6H8O7).

1932 Vinorelbine Tartrate Assay Line 2: Change ‘‘40.0 mL of acetic acid.’’ to: 40.0 mL of
glacial acetic acid.

2092 h563i Identification of
Articles of Botanical Origin

This new chapter should display Add the following: be-
fore the title, and

~

~USP26 at its beginning and end.
2125 h616i Bulk Density

and Tapped Density
Bulk Density Line 14 under Procedure inMethod I—Measurement in a

Graduated Cylinder: Change ‘‘(M)/(Vf).’’ to: (M)/(Vo).

Tapped Density Line 28 underMethod I: Change ‘‘(M)/(Vo).’’ to: (M)/(Vf).

2189 h788i Particulate Matter
in Injections

Microscopic Particle
Count Test

Table 2 under Interpretation: Microscopic Method Parti-
cle Count is missing 2 column headers. Change to:

Table 2. Microscopic Method Particle Count

�10 mm �25 mm

Small-Volume Injections 3000 300 per container
Large-Volume Injections 12 2 per mL
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Page Title Section Description

2471 Reagents Specifications 4-(Butylamino)benzoic Acid Line 2: Change footnote ‘‘104’’ to: 96

2598 Reference Tables Alcoholometric Table Adjust column widths and headers, thereby correcting
alignment of column heads. Reprinted on the following
pages for clarity.

2686 Acetyltributyl Citrate Assay Lines 1–11 under Chromatographic system, ending with
‘‘about 2.3 mL per minute.’’ Revert to the official text as
published in NF 20, page 2503. Reprinted on the follow-
ing pages for clarity. Line 2 under Procedure: Change
‘‘about 1.0 mL’’ to: 1 mL; Line 7 under Procedure:
Change ‘‘100A/B,’’ to: 100(A/B),

2687 Acetyltriethyl Citrate Assay Lines 1–11 under Chromatographic system, ending with
‘‘about 2.3 mL per minute.’’ Revert to the official text as
published in NF 20, page 2504. Reprinted on the follow-
ing pages for clarity. Line 2 under Procedure: Change
‘‘about 1.0 mL’’ to: 1 mL; Line 7 under Procedure:
Change ‘‘100A/B,’’ to: 100(A/B),

2800 Nitrogen Carbon monoxide Line 1: Change ‘‘1050 + 50 mL’’ to: 1000 + 50 mL

2801 Nitrogen 97 Percent Carbon dioxide Line 1: Change ‘‘1050 + 50 mL’’ to: 1000 + 50 mL

Carbon monoxide Line 1: Change ‘‘1050 + 50 mL’’ to: 1000 + 50 mL

Sulfur dioxide Line 1: Change ‘‘1050 + 50 mL’’ to: 1000 + 50 mL

Limit of nitric oxide and
nitrogen dioxide

Line 1: Change ‘‘550 + 50 mL’’ to: 500 + 50 mL

2810 Polyethylene Glycol Limit of ethylene glycol
and diethylene glycol

Revert to the official text as published on page 2920 of
the Second Supplement to NF 20, reprinted on the follow-
ing page for clarity.

2851 Tributyl Citrate Assay Lines 1–11 under Chromatographic system, ending with
‘‘about 2.3 mL per minute.’’ Revert to the official text as
published in NF 20, page 2635. Reprinted on the follow-
ing pages for clarity. Line 1 under Procedure: reinsert
NOTE—Use peak areas where peak responses are indi-
cated.; Line 1 under Procedure: Change ‘‘about 1.0
mL’’ to: 1 mL; Line 7 under Procedure: Change ‘‘100A/
B,’’ to: 100(A/B),

2852 Triethyl Citrate Assay Lines 1–11 under Chromatographic system, ending with
‘‘about 2.3 mL per minute.’’ Revert to the official text as
published in NF 20, page 2635. Reprinted on the follow-
ing pages for clarity. Line 1 under Procedure: reinsert
NOTE—Use peak areas where peak responses are indi-
cated.; Line 1 under Procedure: Change ‘‘a volume
(about 1.0 mL)’’ to: 1 mL

Supplement 1

2942 Amoxicillin Tablets for
Oral Suspension

Definition Line 3: Change ‘‘C12H15N3O2S’’ to: C16H19N3O5S

Dissolution Line 2 of paragraph after Time: Change ‘‘C12H15N3O2S’’
to: C16H19N3O5S; Line 2 under Tolerances: Change
‘‘C12H15N3O2S’’ to: C16H19N3O5S

Assay Line 3 under Procedure: Change ‘‘C12H15N3O2S’’ to:
C16H19N3O5S

2968 Hydrochlorothiazide
Tablets

Related compounds Line 5 under Procedure: Change ‘‘in the portion of Hy-
drochlorothiazide’’ to: in the portion of Tablets
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ALCOHOLOMETRIC TABLE

Based on data appearing in the National Bureau of Standards Bulletin, vol. 9, pp. 424–425 (publication of the National Institute of Stan-
dards and Technology).

(1) (2) (3) (4) (5) (6) (7) (8)

Percentage of C2H5OH Specific gravity in air Percentage of C2H5OH Specific gravity in air

By volume
at

15.568C By weight By weight
By volume at

15.568C
0 0.00 1.0000 1.0000 0 0.00 1.0000 1.0000
1 0.80 0.9985 0.9985 1 1.26 0.9981 0.9981
2 1.59 0.9970 0.9970 2 2.51 0.9963 0.9963
3 2.39 0.9956 0.9956 3 3.76 0.9945 0.9945
4 3.19 0.9941 0.9942 4 5.00 0.9927 0.9928
5 4.00 0.9927 0.9928 5 6.24 0.9911 0.9912
6 4.80 0.9914 0.9915 6 7.48 0.9894 0.9896
7 5.61 0.9901 0.9902 7 8.71 0.9879 0.9881
8 6.42 0.9888 0.9890 8 9.94 0.9863 0.9867
9 7.23 0.9875 0.9878 9 11.17 0.9848 0.9852
10 8.05 0.9862 0.9866 10 12.39 0.9833 0.9839
11 8.86 0.9850 0.9854 11 13.61 0.9818 0.9825
12 9.68 0.9838 0.9843 12 14.83 0.9804 0.9812
13 10.50 0.9826 0.9832 13 16.05 0.9789 0.9799
14 11.32 0.9814 0.9821 14 17.26 0.9776 0.9787
15 12.14 0.9802 0.9810 15 18.47 0.9762 0.9774
16 12.96 0.9790 0.9800 16 19.68 0.9748 0.9763
17 13.79 0.9778 0.9789 17 20.88 0.9734 0.9751
18 14.61 0.9767 0.9779 18 22.08 0.9720 0.9738
19 15.44 0.9756 0.9769 19 23.28 0.9706 0.9726
20 16.27 0.9744 0.9759 20 24.47 0.9692 0.9714
21 17.10 0.9733 0.9749 21 25.66 0.9677 0.9701
22 17.93 0.9721 0.9739 22 26.85 0.9663 0.9688
23 18.77 0.9710 0.9729 23 28.03 0.9648 0.9675
24 19.60 0.9698 0.9719 24 29.21 0.9633 0.9662
25 20.44 0.9685 0.9708 25 30.39 0.9617 0.9648
26 21.29 0.9673 0.9697 26 31.56 0.9601 0.9653
27 22.13 0.9661 0.9687 27 32.72 0.9585 0.9620
28 22.97 0.9648 0.9676 28 33.88 0.9568 0.9605
29 23.82 0.9635 0.9664 29 35.03 0.9551 0.9590
30 24.67 0.9622 0.9653 30 36.18 0.9534 0.9574
31 25.52 0.9609 0.9641 31 37.32 0.9516 0.9558
32 26.38 0.9595 0.9629 32 38.46 0.9498 0.9541
33 27.24 0.9581 0.9617 33 39.59 0.9480 0.9524
34 28.10 0.9567 0.9604 34 40.72 0.9461 0.9506
35 28.97 0.9552 0.9590 35 41.83 0.9442 0.9488
36 29.84 0.9537 0.9576 36 42.94 0.9422 0.9470
37 30.72 0.9521 0.9562 37 44.05 0.9402 0.9451
38 31.60 0.9506 0.9548 38 45.15 0.9382 0.9432
39 32.48 0.9489 0.9533 39 46.24 0.9362 0.9412
40 33.36 0.9473 0.9517 40 47.33 0.9341 0.9392
41 34.25 0.9456 0.9501 41 48.41 0.9320 0.9372
42 35.15 0.9439 0.9485 42 49.48 0.9299 0.9352
43 36.05 0.9421 0.9469 43 50.55 0.9278 0.9331
44 36.96 0.9403 0.9452 44 51.61 0.9256 0.9310
45 37.87 0.9385 0.9434 45 52.66 0.9235 0.9289
46 38.78 0.9366 0.9417 46 53.71 0.9213 0.9268
47 39.70 0.9348 0.9399 47 54.75 0.9191 0.9246
48 40.62 0.9328 0.9380 48 55.78 0.9169 0.9225
49 41.55 0.9309 0.9361 49 56.81 0.9147 0.9203
50 42.49 0.9289 0.9342 50 57.83 0.9124 0.9181
51 43.43 0.9269 0.9322 51 58.84 0.9102 0.9159
52 44.37 0.9248 0.9302 52 59.85 0.9079 0.9137
53 45.33 0.9228 0.9282 53 60.85 0.9056 0.9114
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(1) (2) (3) (4) (5) (6) (7) (8)

54 46.28 0.9207 0.9262 54 61.85 0.9033 0.9092
55 47.25 0.9185 0.9241 55 62.84 0.9010 0.9069
56 48.21 0.9164 0.9220 56 63.82 0.8987 0.9046
57 49.19 0.9142 0.9199 57 64.80 0.8964 0.9024
58 50.17 0.9120 0.9177 58 65.77 0.8941 0.9001
59 51.15 0.9098 0.9155 59 66.73 0.8918 0.8978
60 52.15 0.9076 0.9133 60 67.79 0.8895 0.8955
61 53.15 0.9053 0.9111 61 68.64 0.8871 0.8932
62 54.15 0.9030 0.9088 62 69.59 0.8848 0.8909
63 55.17 0.9006 0.9065 63 70.52 0.8824 0.8886
64 56.18 0.8983 0.9042 64 71.46 0.8801 0.8862
65 57.21 0.8959 0.9019 65 72.38 0.8777 0.8839
66 58.24 0.8936 0.8995 66 73.30 0.8753 0.8815
67 59.28 0.8911 0.8972 67 74.21 0.8729 0.8792
68 60.33 0.8887 0.8948 68 75.12 0.8706 0.8768
69 61.38 0.8862 0.8923 69 76.02 0.8682 0.8745
70 62.44 0.8837 0.8899 70 76.91 0.8658 0.8721
71 63.51 0.8812 0.8874 71 77.79 0.8634 0.8697
72 64.59 0.8787 0.8848 72 78.67 0.8609 0.8673
73 65.67 0.8761 0.8823 73 79.54 0.8585 0.8649
74 66.77 0.8735 0.8797 74 80.41 0.8561 0.8625
75 67.87 0.8709 0.8771 75 81.27 0.8537 0.8601
76 68.98 0.8682 0.8745 76 82.12 0.8512 0.8576
77 70.10 0.8655 0.8718 77 82.97 0.8488 0.8552
78 71.23 0.8628 0.8691 78 83.81 0.8463 0.8528
79 72.38 0.8600 0.8664 79 84.64 0.8439 0.8503
80 73.53 0.8572 0.8636 80 85.46 0.8414 0.8479
81 74.69 0.8544 0.8608 81 86.28 0.8389 0.8454
82 75.86 0.8516 0.8580 82 87.08 0.8364 0.8429
83 77.04 0.8487 0.8551 83 87.89 0.8339 0.8404
84 78.23 0.8458 0.8522 84 88.68 0.8314 0.8379
85 79.44 0.8428 0.8493 85 89.46 0.8288 0.8354
86 80.66 0.8397 0.8462 86 90.24 0.8263 0.8328
87 81.90 0.8367 0.8432 87 91.01 0.8237 0.8303
88 83.14 0.8335 0.8401 88 91.77 0.8211 0.8276
89 84.41 0.8303 0.8369 89 92.52 0.8184 0.8250
90 85.69 0.8271 0.8336 90 93.25 0.8158 0.8224
91 86.99 0.8237 0.8303 91 93.98 0.8131 0.8197
92 88.31 0.8202 0.8268 92 94.70 0.8104 0.8170
93 89.65 0.8167 0.8233 93 95.41 0.8076 0.8142
94 91.03 0.8130 0.8196 94 96.10 0.8048 0.8114
95 92.42 0.8092 0.8158 95 96.79 0.8020 0.8086
96 93.85 0.8053 0.8118 96 97.46 0.7992 0.8057
97 95.32 0.8011 0.8077 97 98.12 0.7962 0.8028
98 96.82 0.7968 0.8033 98 98.76 0.7932 0.7998
99 98.38 0.7921 0.7986 99 99.39 0.7902 0.7967
100 100.00 0.7871 0.7936 100 100.00 0.7871 0.7936

Acetyltributyl Citrate
Assay—

Chromatographic system (see Chromatography 621)—The gas
chromatograph is equipped with an on-column, temperature-pro-
grammable injector, a flame-ionization detector maintained at
about 2758, and a 0.32-mm � 30-m column bonded with a 0.5-
mm layer of phase G42. The column temperature is programmed
to be maintained at about 808 for 0.5 minute, then to increase to
about 2208 at a rate of 208 per minute, and to hold at about 2208
for 10 minutes. The injection port temperature is programmed to be
maintained at about 858 for 0.5 minute, then to increase to about
2258 at a rate of 208 per minute, and to hold at about 2258 for 10
minutes. Heilum is used as the carrier gas at a flow rate of about 2.3
mL per minutes. Chromatograph the System suitability solution,
and record the peak responses as directed for Procedure: the rela-
tive retention times are about 0.9 for tributyl citrate and 1.0 for
acetyltributyl citrate; the resolution, R, between tributyl citrate
and acetyltributyl citrate is not less than 1.5; and the relative stan-

dard deviation for replicate injections is not more than 2.0% deter-
mined from both the tributyl citrate and acetyltributyl citrate peaks,
based on area percent calculation.

Acetyltriethyl Citrate
Assay—

Chromatographic system (see Chromatography 621)—The gas
chromatograph is equipped with an on-column, temperature-pro-
grammable injector, a flame-ionization detector maintained at
about 2758, and a 0.32-mm � 30-m column bonded with a 0.5-
mm layer of phase G42. The column temperature is programmed
to be maintained at about 808 for 0.5 minute, then to increase to
about 2208 at a rate of 208 per minute, and to hold at about 2208
for 10 minutes. The injection port temperature is programmed to be
maintained at about 858 for 0.5 minute, then to increase to about
2258 at a rate of 208 per minute, and to hold at about 2258 for 10
minutes. Helium is used as the carrier gas at a flow rate of about 2.3
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mL per minutes. Chromatograph the System suitability solution,
and record the peak responses as directed for Procedure: the rela-
tive retention times are about 0.9 for triethyl citrate and 1.0 for
acetyltriethyl citrate; the resolution, R, between triethyl citrate
and acetyltriethyl citrate is not less than 1.5; and the relative stan-
dard deviation for replicate injections is not more than 2.0% deter-
mined from both the triethyl citrate and acetyltriethyl citrate peaks,
based on area percent calculation.

Polyethylene Glycol

Limit of ethylene glycol and diethylene glycol (for Polyethylene
Glycol having a nominal molecular weight less than 450)—

Standard preparation—Prepare an aqueous solution containing
500 mg each of ethylene glycol and of diethylene glycol per mL.

Test preparation—Transfer about 4 g of Polyethylene Glycol,
accurately weighed, to a 10-mL volumetric flask, dissolve in and
dilute with water to volume, and mix.

Chromatographic system (see Chromatography 621)—The gas
chromatograph is equipped with a flame-ionization detector and a
3-mm � 1.5-m stainless steel column packed with 12% G13 on
support S1NS. The carrier gas is nitrogen or another suitable inert
gas, flowing at a rate of 50 mL per minute. The column temperature
is maintained at about 1408, the injection port temperature is main-
tained at about 2508, and the flame-ionization detector temperature
is maintained at 2808.

Procedure—Inject a volume (about 2.0 mL) of the Standard pre-
paration into the chromatograph, and record the chromatogram,
adjusting the operational conditions to obtain peaks not less than
10 cm in height. Measure the heights of the first (ethylene glycol)
and second (diethylene glycol) peaks, and record the values as P1

and P2, respectively. Inject a volume (about 2.0 mL) of the Test pre-
paration into the chromatograph, and record the chromatogram un-
der the same conditions as those employed for the Standard
preparation. Measure the heights of the first (ethylene glycol)
and second (diethylene glycol) peaks, and record the values as
p1and p2, respectively. Calculate the percentage of ethylene glycol
in the portion of Polyethylene Glycol taken by the formula:

(C1 p1)/(P1W),

in which C1 is the concentration, in mg per mL, of ethylene glycol
in the Standard preparation; and W is the weight, in mg, of Poly-
ethylene Glycol taken. Calculate the percentage of diethylene gly-
col in the portion of Polyethylene Glycol taken by the formula:

(C2 p2)/(P2W),

in which C2 is the concentration, in mg per mL, of diethylene glycol
in the Standard preparation: not more than 0.25% of the sum of
ethylene glycol and diethylene glycol is found.

Tributyl Citrate
Assay—

Chromatographic system (see Chromatography 621)—The gas
chromatograph is equipped with an on-column, temperature-pro-
grammable injector, a flame-ionization detector maintained at
about 2758, and a 0.32-mm � 30-m column bonded with a 0.5-
mm layer of phase G42. The column temperature is programmed
to be maintained at about 808 for 0.5 minute, then to increase to
about 2208 at a rate of 208 per minute, and to hold at about 2208
for 10 minutes. The injector port temperature is programmed to be
maintained at about 858 for 0.5 minute, then to increase to about
2258 at a rate of 208 per minute, and to hold at about 2258 for 10
minutes. Helium is used as the carrier gas at a flow rate of about 2.3
mL per minute. Chromatograph the System suitability solution, and
record the peak responses as directed for Procedure: the relative
retention times are about 0.9 for tributyl citrate and 1.0 for acetyl-
tributyl citrate; the resolution, R, between tributyl citrate and acet-
yltributyl citrate is not less than 1.5; and the relative standard
deviation for replicate injections is not more than 2.0% determined
from both the tributyl citrate and acetyltributyl citrate peaks, based
on area percent calculation.

Triethyl Citrate
Assay—

Chromatographic system (see Chromatography 621)—The gas
chromatograph is equipped with an on-column, temperature-pro-
grammable injector, a flame-ionization detector maintained at
about 2758, and a 0.32-mm � 30-m column bonded with a 0.5-
mm layer of phase G42. The column temperature is programmed
to be maintained at about 808 for 0.5 minute, then to increase to
about 2208 at a rate of 208 per minute, and to hold at about 2208
for 10 minutes. The injector port temperature is programmed to be
maintained at about 858 for 0.5 minute, then to increase to about
2258 at a rate of 208 per minute, and to hold at about 2258 for 10
minutes. Helium is used as the carrier gas at a flow rate of about 2.3
mL per minute. Chromatograph the System suitability solution, and
record the peak responses as directed for Procedure: the relative
retention times are about 0.9 for triethyl citrate and 1.0 for acetyl-
triethyl citrate; the resolution, R, between triethyl citrate and acet-
yltriethyl citrate is not less than 1.5; and the relative standard
deviation for replicate injections is not more than 2.0% determined
from both the triethyl citrate and acetyltriethyl citrate peaks, based
on area percent calculation.
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IN-PROCESS REVISION

This section contains proposals for adoption as official USP or NF standards (either proposed new standards or proposed

revisions of current USP or NF standards). These may be any of the following: (1) items that previously appeared under

Pharmacopeial Previews and are now formally proposed as revisions; (2) proposed revisions placed directly under In-Pro-

cess Revision; or (3) modifications of revisions previously proposed under In-Process Revision. Readers should review ma-

terial in this section and provide comments to the staff liaison (use the Staff Directory to find the contact information).

Information on how to comment is found in the Policies and Announcements section. It is important to send comments

promptly so that the Committee members can consider readers’ input as they are deciding whether to advance standards

to official status.

Briefings Each Proposal is preceded by a Briefing in the following format:

BRIEFING

Name of Item, citations of the most recent USP publications in which this item appeared. Rationale for the
revision. Other relevant information. (For example, if a chromatographic method is being proposed, column
specifications and retention times for compounds of interest.) Finally, the Committee designation (see How to
Use PF), the name of the scientific staff liaison who handled the particular issue, and USP tracking correspon-
dence number, as shown in the example below:
(PA5: K. Russo) RTS—55678-1

Symbols Proposed revisions are shown with language proposed for deletion or replacement crossed off. New text (if any)

follows, and is enclosed in symbols and set off from the current official text by a paragraph break and by larger type, thus:

.new text.

if slated for an Interim Revision Announcement to USP 26–NF 21 (IRA), thus:

~

new text
~USP27

if slated for USP 27–NF 22, and thus:

&new text&

if slated for a Supplement to USP–NF. The same symbols not set off by an extra paragraph break and enclosing text with no

increase in type size indicate recent revisions that are already official. Where the symbols appear together with no enclosed

text, such as . . or
&

& or
~

~
, it means that text has been deleted and no new text was proposed to replace it. In all revisions, the

closing symbol is accompanied by an identifier that indicates the particular IRA or Supplement or indicates the USP or NF as

the publication where the revision will appear if approved. For example, .2 indicates that the revision is proposed for the

Second Interim Revision Announcement, and &2S (USP 27) indicates that the proposed revision is slated for the Second Supple-

ment to USP 27, and
~USP27 and ~NF22 indicate that the revisions are proposed for USP 27 and NF 22, respectively.

Official Title Changes Where the specification ‘‘Monograph title change’’ is found, it indicates that the official title stated

after that specification will be substituted for the former title in the appropriate places throughout that monograph once this

revision becomes official.
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Disodium Chromotropate (1st Supp to USP 27) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1237
1-Dodecanol (1st Supp to USP 27) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1238
Dodecyl Lithium Sulfate (1st Supp to USP 27) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1238
Eosin Y (Eosin Yellowish Y) (1st Supp to USP 27) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1238
b-Galactosidase Suspension (1st Supp to USP 27) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1238
1-Heptadecanol (1st Supp to USP 27) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1238
Hexokinase and Glucose-6-phosphate Dehydrogenase Suspension (1st Supp to USP 27) . . . . . . . . . . . . . . . . . . 1239
Horseradish Peroxidase Conjugated to Goat Anti-Mouse IgG (1st Supp to USP 27) . . . . . . . . . . . . . . . . . . . . . 1239
Hydriodic Acid (1st Supp to USP 27) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1239
Hydrogen Sulfide Detector Tube (1st Supp to USP 27) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1239
4-Hydroxybenzoic Acid Isopropyl Ester (1st Supp to USP 27) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1239
Imidazole (1st Supp to USP 27) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1240
Iron Wire (1st Supp to USP 27) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1240
4-Isobutylacetophenone (1st Supp to USP 27) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1240
Isoflupredone Acetate (1st Supp to USP 27) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1240
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Lithium Perchlorate (1st Supp to USP 27) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1242
Mercuric Nitrate (1st Supp to USP 27) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1242
Mercuric Sulfate (1st Supp to USP 27) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1242
Methenamine (1st Supp to USP 27) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1243
Methoxyethanol (1st Supp to USP 27) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1243
2-Methoxyethanol (1st Supp to USP 27) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1243
p-Methylaminophenol Sulfate (1st Supp to USP 27) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1243
Methyl Behenate (1st Supp to USP 27) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1244
Methyl Chloroform (1st Supp to USP 27) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1244
Methyl Ethyl Ketone (1st Supp to USP 27) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1244
N-Methylpyrrolidine (1st Supp to USP 27) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1245
Monochloroacetic Acid (1st Supp to USP 27) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1245
Monoethanolamine (1st Supp to USP 27) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1245
2-Naphthyl Chloroformate (1st Supp to USP 27) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1245
Nitric Oxide-Nitrogen Dioxide Detector Tube (1st Supp to USP 27) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1246
Nitromethane (1st Supp to USP 27) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1246
Olefin Detector Tube (1st Supp to USP 27) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1246
Osmium Tetroxide (1st Supp to USP 27) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1246
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BRIEFING

General Notices and Requirements, USP 26 page 3, page
2938 of the First Supplement, and page 1757 of PF 28(6)
[Nov.–Dec. 2002]. The proposed revisions in the section Signifi-
cant Figures and Tolerances are intended to clarify and provide
consistency regarding the use of rounded or unrounded numbers
in the calculation of analytical results. The term ‘‘reportable result’’
is also introduced and discussed.

In addition, it is proposed to add a subsection on Residual Sol-
vents in the section Foreign Substances and Impurities under Tests
and Assays, to provide consistency with revisions to general chap-
ters Organic Volatile Impurities h467i and Impurities in Official
Articles h1086i. (See briefing under Organic Volatile Impurities
h467i, appearing elsewhere in this number of PF.)
Several favorable comments were received on the proposal that

appeared in PF 28(5) to revise the section on Test Results, Statis-
tics, and Standards under Tests and Assays to allow the use of the
average of results of the Content Uniformity determinations to be
used as the Assay value. This provision requires that the determi-
nation of Content Uniformity must be performed using the same
method specified in the Assay in the individual monograph. Other
comments raised several issues:
1. There was a question as to whether the ‘‘same’’ method meant

the ‘‘identical’’ method specified in the Assay. It is recognized
in the general chapter Uniformity of Dosage Units h905i, that
in performing the test for Content Uniformity in order to assay
individual dosage units, different volumes of diluent may be
required. Other than that, the procedure is identical. There-
fore, it is proposed to change the words ‘‘same method’’ to
‘‘same procedure’’ specified in the Assay.

2. One comment noted that the proposal stated that the average
of the Content Uniformity determinations ‘‘may be used’’ as
the Assay value. There was a question as to how to resolve any
dispute if differences occur between results of the average of
the Content Uniformity determinations and results in the As-
say. The Committee agreed that in view of the fact that the
Content Uniformity determinations are made using the same
procedure as is specified in the Assay, no significant differ-
ences are likely. This option allows flexibility in laboratory
operations.

3. A question was raised as to which of the possible Content
Uniformity determinations should be averaged, that is, the in-
itial 10 units, the next 20 units, or the total of 30 units. It is
proposed to state that ‘‘the average of all of the individual
Content Uniformity determination is used as the Assay val-
ue.’’

Finally, in the section Preservative, Packaging, Storage, and La-
beling, it is proposed to add Repackaging Instructions to provide
information, supporting the current statement in 21 CFR 201 �100
and to clarify the repackaging process.

(BST: W. Paul; PSD: C. Okeke; PA2: W. Paul; PA7a: W.
Wright) RTS—39444-1; 39905-1; 39967; 39711-1

Change to read:

‘‘OFFICIAL’’ AND ‘‘OFFICIAL ARTICLES’’

The word ‘‘official,’’ as used in this Pharmacopeia or with ref-
erence hereto, is synonymous with ‘‘Pharmacopeial,’’ with ‘‘USP,’’
and with ‘‘compendial.’’

The designation ‘‘USP’’ in conjunction with the official title or
elsewhere on the label of an article means that the article

~

indicates that a monograph is included in the USP and that

the article
~USP27

purports to comply with

~

all applicable
~USP27

USP standards.
Any language modifying or limiting this representation shall be ac-
companied by a statement that the article is ‘‘not USP’’.such spe-
cific

~

The
~USP27

designation

~

‘‘USP’’
~USP27

on the label

~

may not and
~USP27

does not constitute a representation, endorsement, or incorporation
by the manufacturer’s labeling of the informational material con-
tained in the USP monograph, nor does it constitute assurance by
USP that the article is known to comply with USP standards. An
article may only purport to comply with a USP standard

~

or other requirements
~USP27

when the article is recognized in the USP. The standards apply
equally to articles bearing the official titles or names derived by
transposition of the definitive words of official titles or transposi-
tion in the order of the names of two or more active ingredients in
official titles, whether or not the added designation ‘‘USP’’ is used.
Names considered to be synonyms of the official titles may not be
used for official titles.
Although both compendia, the United States Pharmacopeia and

the National Formulary, currently are published under one cover,
they remain separate compendia. The designation USP–NF or sim-
ilar combination may be used on the label of an article, provided
the label also bears a statement such as, ‘‘Meets NF standards as
published by the USP,’’ indicating the particular compendium to
which the article purports to apply.
Where an article differs from the standards of strength, quality,

and purity, as determined by the application of the assays and tests
set forth for it in the Pharmacopeia, its difference shall be plainly
stated on its label. Where an article fails to comply in identity with
the identity prescribed in the USP, or contains an added substance
that interferes with the prescribed assays and tests, such article
shall be designated by a name that is clearly distinguishing and dif-
ferentiating from any name recognized in the Pharmacopeia.
Articles listed herein are official and the standards set forth in the

monographs apply to them only when the articles are intended or
labeled for use as drugs, as nutritional or dietary supplements, or as
medical devices and when bought, sold, or dispensed for these pur-
poses or when labeled as conforming to this Pharmacopeia.
An article is deemed to be recognized in this Pharmacopeia

when a monograph for the article is published in it, including its
supplements, addenda, or other interim revisions, and an official
date is generally or specifically assigned to it.

The following terminology is used for distinguishing the articles
for which monographs are provided: an official substance is an ac-
tive drug entity, a recognized nutrient, a dietary supplement ingre-
dient, or a pharmaceutic ingredient (see also NF 21) or a
component of a finished device for which the monograph title in-
cludes no indication of the nature of the finished form; an official
preparation is a drug product, a nutritional supplement, a dietary
supplement or a finished device. It is the finished or partially fin-
ished (e.g., as in the case of a sterile solid to be constituted into a
solution for administration) preparation or product of one or more
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official substances formulated for use on or for the patient or con-
sumer; an article is an item for which a monograph is provided,
whether an official substance or an official preparation.

~

Designating Conformance with Official Standards—

When the letters ‘‘USP’’ or ‘‘NF’’ or ‘‘USP–NF’’ are uti-

lized on the label of an article to indicate compliance with

compendial standards, the letters shall appear in conjunction

with the official title of the article or when appropriate, with

the ingredients contained therein. The letters are not to be

enclosed in any symbol such as a circle, square, etc., and

must appear in block capital letters.

If a dietary supplement purports to be or is represented as

an official product and such claim is determined by USP not

to be made in good faith, it is the policy of the USP to seek

appropriate legal redress.
~USP27

Products Not Marketed in the United States—Interest in the USP
outside the United States has always existed. From time to time,
monographs may be adopted for articles not legally marketed in
the United States as a service to authorities in other countries where
USP standards are recognized and applied. Appearance of any such
monograph does not grant any marketing rights whatsoever, and
the status of the article in the United States must be checked with
the U.S. Food and Drug Administration in the event of any ques-
tion.
Nutritional and Other Dietary Supplements—The designation

of an official preparation containing one or more recognized nutri-
ents or dietary supplement ingredients as ‘‘USP’’ or the use of the
designation ‘‘USP’’ in conjunction with the title of such nutritional
or dietary supplement preparation may be made only if the prepa-
ration meets

~

all
~USP27

the applicable requirements contained in the individual monograph
and general chapters.

~

Any language modifying or limiting this representation

shall be accompanied by a statement indicating that the ar-

ticle is ‘‘not USP’’, and indicating how the article differs

from the standards of strength, quality, or purity as deter-

mined by the application of the tests and assays set forth

in the compendia.
~USP27

Any additional ingredient in such article that is not recognized in
the Pharmacopeia and for which nutritional value is claimed shall
not be represented nor imply that such ingredient is of USP quality
or recognized by USP. If a preparation does not comply with

~

all
~USP27

applicable requirements but contains nutrients or dietary supple-
ment ingredients that are recognized in the USP, the article may
not designate the individual nutrients or ingredients as complying
with USP standards or being of USP quality without designating
on the label that the article itself does not comply with USP stan-
dards.

Change to read:

SIGNIFICANT FIGURES AND TOLERANCES

Where limits are expressed numerically herein, the upper and
lower limits of a range include the two values themselves and all
intermediate values, but no values outside the limits. The limits ex-
pressed in monograph definitions and tests, regardless of whether
the values are expressed as percentages or as absolute numbers, are
considered significant to the last digit shown.
Equivalence Statements in Titrimetric Procedures—The direc-

tions for titrimetric procedures conclude with a statement of the
weight of the analyte that is equivalent to each mL of the standar-
dized titrant. In such an equivalence statement, it is to be under-
stood that the number of significant figures in the concentration
of the titrant corresponds to the number of significant figures in
the weight of the analyte. Blank corrections are to be made for
all titrimetric assays where appropriate (see Titrimetry h541i).
Tolerances—The limits specified in the monographs for Pharma-

copeial articles are established with a view to the use of these ar-
ticles as drugs, nutritional or dietary supplements, or devices,
except where it is indicated otherwise. The use of the molecular
formula for the active ingredient(s) named in defining the required
strength of a Pharmacopeial article is intended to designate the
chemical entity or entities, as given in the complete chemical name
of the article, having absolute (100 percent) purity.
A dosage form shall be formulated with the intent to provide 100

percent of the quantity of each ingredient declared on the label.
Where the content of an ingredient is known to decrease with time,
an amount in excess of that declared on the label may be introduced
into the dosage form at the time of manufacture to assure compli-
ance with the content requirements of the monograph throughout
the expiration period.

&
&2S (USP26)

The tolerances and limits stated in the definitions in the mono-
graphs for Pharmacopeial articles allow for such overages and

&
&2S (USP26)

for analytical error, for unavoidable variations in manufacturing
and compounding, and for deterioration to an extent considered ac-
ceptable under practical conditions. Where the minimum amount
of a substance present in a nutritional or dietary supplement is re-
quired to be higher than the lower tolerance limit allowed for in the
monograph because of applicable legal requirements, then the
upper tolerance limit contained in the monograph shall be in-
creased by a corresponding amount.
The specified tolerances are based upon such attributes of qual-

ity as might be expected to characterize an article produced from
suitable raw materials under recognized principles of good manu-
facturing practice.
The existence of compendial limits or tolerances does not con-

stitute a basis for a claim that an official substance that more nearly
approaches 100 percent purity ‘‘exceeds’’ the Pharmacopeial qual-
ity. Similarly, the fact that an article has been prepared to closer
tolerances than those specified in the monograph does not consti-
tute a basis for a claim that the article ‘‘exceeds’’ the Pharmaco-
peial requirements.
Interpretation of Requirements—Analytical results observed in

the laboratory (or calculated from experimental measurements)
are compared with stated limits to determine whether there is con-
formance with compendial assay or test requirements. The ob-
served or calculated values usually will contain more significant
figures than there are in the stated limit, and an observed or calcu-
lated

&a reportable&1S (USP27)
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result is to be rounded off to the number of places that is in agree-
ment with the limit expression by the following procedure.
[NOTE—Limits, which are fixed numbers, are not rounded off.]

&Intermediate calculations (e.g., slope for linearity in Vali-

dation of Compendial Methods h1225i) may be rounded for

reporting purposes, but the original value (not rounded)

should be used for any additional required calculations.

Rounding off should not be done until the final calculations

for the reportable value have been completed. [NOTE—Lim-

its, which are fixed numbers, are not rounded off.]

A reportable value is often a summary value for several

individual determinations. It is the end result of a completed

measurement method, as documented. It is the value com-

pared with the acceptance criterion. In most cases, the repor-

table value is used as documentation for internal or external

users.&1S (USP27)

When rounding off is required, consider only one digit in the
decimal place to the right of the last place in the limit expression.
If this digit is smaller than 5, it is eliminated and the preceding digit
is unchanged. If this digit is greater than 5, it is eliminated and the
preceding digit is increased by one. If this digit equals 5, the 5 is
eliminated and the preceding digit is increased by one.

Illustration of Rounding Numerical Values for Comparison with
Requirements

Compendial
Requirement

Unrounded
Value

Rounded
Result

Conforms

Assay limit �98.0% 97.96% 98.0% Yes
97.92% 97.9% No
97.95% 98.0% Yes

Assay limit �101.5% 101.55% 101.6% No
101.46% 101.5% Yes
101.45% 101.5% Yes

Limit test �0.02% 0.025% 0.03% No
0.015% 0.02% Yes
0.027% 0.03% No

Limit test �3 ppm 0.00035% 0.0004% No
0.00025% 0.0003% Yes
0.00028% 0.0003% Yes

Change to read:

TESTS AND ASSAYS

Apparatus—A specification for a definite size or type of con-
tainer or apparatus in a test or assay is given solely as a recommen-
dation. Where volumetric flasks or other exact measuring,
weighing, or sorting devices are specified, this or other equipment
of at least equivalent accuracy shall be employed. (See also Ther-
mometers h21i, Volumetric Apparatus h31i, and Weights and Bal-
ances h41i.) Where low-actinic or light-resistant containers are
specified, clear containers that have been rendered opaque by ap-
plication of a suitable coating or wrapping may be used.

Where an instrument for physical measurement, such as a spec-
trophotometer, is specified in a test or assay by its distinctive name,
another instrument of equivalent or greater sensitivity and accuracy
may be used. In order to obtain solutions having concentrations
that are adaptable to the working range of the instrument being
used, solutions of proportionately higher or lower concentrations
may be prepared according to the solvents and proportions thereof
that are specified for the procedure.
Where a particular brand or source of a material, instrument, or

piece of equipment, or the name and address of a manufacturer or
distributor, is mentioned (ordinarily in a footnote), this identifica-
tion is furnished solely for informational purposes as a matter of
convenience, without implication of approval, endorsement, or cer-
tification. Items capable of equal or better performance may be
used if these characteristics have been validated.
Where the use of a centrifuge is indicated, unless otherwise spe-

cified, the directions are predicated upon the use of apparatus hav-
ing an effective radius of about 20 cm (8 inches) and driven at a
speed sufficient to clarify the supernatant layer within 15 minutes.
Unless otherwise specified, for chromatographic tubes and col-

umns the diameter specified refers to internal diameter (ID); for
other types of tubes and tubing the diameter specified refers to out-
side diameter (OD).
Steam Bath—Where the use of a steam bath is directed, exposure

to actively flowing steam or to another form of regulated heat, cor-
responding in temperature to that of flowing steam, may be used.
Water Bath—Where the use of a water bath is directed without

qualification with respect to temperature, a bath of vigorously boil-
ing water is intended.
Foreign Substances and Impurities—Tests for the presence of

foreign substances and impurities are provided to limit such sub-
stances to amounts that are unobjectionable under conditions in
which the article is customarily employed (see also Impurities in
Official Articles h1086i).
While one of the primary objectives of the Pharmacopeia is to

assure the user of official articles of their identity, strength, quality,
and purity, it is manifestly impossible to include in each mono-
graph a test for every impurity, contaminant, or adulterant that
might be present, including microbial contamination. These may
arise from a change in the source of material or from a change in
the processing, or may be introduced from extraneous sources.
Tests suitable for detecting such occurrences, the presence of
which is inconsistent with applicable good manufacturing practice
or good pharmaceutical practice, should be employed in addition to
the tests provided in the individual monograph.
Other Impurities—Official substances may be obtained from

more than one process, and thus may contain impurities not con-
sidered during preparation of monograph assays or tests. Wherever
a monograph includes a chromatographic assay or purity test based
on chromatography, other than a test for organic volatile impuri-
ties,

&residual solvents&1S (USP27)

and that monograph does not detect such an impurity, solvents ex-
cepted, the impurity shall have its amount and identity, where both
are known, stated under the heading Other Impurity(ies) by the la-
beling (certificate of analysis) of the official substance.
The presence of any unlabeled impurity in an official substance

is a variance from the standard if the content is 0.1% or greater.
Tests suitable for detection and quantitating unlabeled impurities,
when present as the result of process change or other identifiable,
consistent occurrence, shall be submitted to the USP for inclusion
in the individual monograph. Otherwise, the impurity shall be
identified, preferably by name, and the amount listed under the
heading Other Impurity(ies) in the labeling (certificate of analysis)
of the official substance. The sum of allOther Impurities combined
with the monograph-detected impurities does not exceed 2.0% (see
Ordinary Impurities h466i), unless otherwise stated in the mono-
graph.
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Categories of drug substances excluded from Other Impurities
requirements are fermentation products and semi-synthetics de-
rived therefrom, radiopharmaceuticals, biologics, biotechnology-
derived products, peptides, herbals, and crude products of animal
or plant origin. Any substance known to be toxic must not be listed
under Other Impurities.

&Residual Solvents—The requirements are stated in Or-

ganic Volatile Impurities h467i together with information in

Impurities in Official Articles h1086i. Thus all drug sub-

stances, excipients, and products are subject to relevant con-

trol of residual solvents, even when no test is specified in the

individual monograph. The requirements have been aligned

with the ICH guideline on this topic. If solvents are used

during production, they are of suitable quality. In addition,

the toxicity and residual level of each solvent are taken into

consideration, and the solvents are limited according to the

principles defined and the requirements specified inOrganic

Volatile Impurities h467i, using the general methods pre-

sented therein or other suitable methods.&1S (USP27)

Procedures—Assay and test procedures are provided for deter-
mining compliance with the Pharmacopeial standards of identity,
strength, quality, and purity.
In performing the assay or test procedures in this Pharmacopeia,

it is expected that safe laboratory practices will be followed. This
includes the utilization of precautionary measures, protective
equipment, and work practices consistent with the chemicals and
procedures utilized. Prior to undertaking any assay or procedure
described in this Pharmacopeia, the individual should be aware
of the hazards associated with the chemicals and the procedures
and means of protecting against them. This Pharmacopeia is not
designed to describe such hazards or protective measures.
Every compendial article in commerce shall be so constituted

that when examined in accordance with these assay and test proce-
dures, it meets all of the requirements in the monograph defining it.
However, it is not to be inferred that application of every analytical
procedure in the monograph to samples from every production
batch is necessarily a prerequisite for assuring compliance with
Pharmacopeial standards before the batch is released for distribu-
tion. Data derived from manufacturing process validation studies
and from in-process controls may provide greater assurance that a
batch meets a particular monograph requirement than analytical
data derived from an examination of finished units drawn from that
batch. On the basis of such assurances, the analytical procedures in
the monograph may be omitted by the manufacturer in judging
compliance of the batch with the Pharmacopeial standards.
Automated procedures employing the same basic chemistry as

those assay and test procedures given in the monograph are recog-
nized as being equivalent in their suitability for determining com-
pliance. Conversely, where an automated procedure is given in the
monograph, manual procedures employing the same basic chemis-
try are recognized as being equivalent in their suitability for deter-
mining compliance. Compliance may be determined also by the
use of alternative methods, chosen for advantages in accuracy, sen-
sitivity, precision, selectivity, or adaptability to automation or com-
puterized data reduction or in other special circumstances. Such
alternative or automated procedures or methods shall be validated.
However, Pharmacopeial standards and procedures are interre-

lated; therefore, where a difference appears or in the event of dis-
pute, only the result obtained by the procedure given in this
Pharmacopeia is conclusive.
In the performance of assay or test procedures, not less than the

specified number of dosage units should be taken for analysis. Pro-
portionately larger or smaller quantities than the specified weights
and volumes of assay or test substances and Reference Standards
may be taken, provided the measurement is made with at least
equivalent accuracy and provided that any subsequent steps, such
as dilutions, are adjusted accordingly to yield concentrations
equivalent to those specified and are made in such manner as to
provide at least equivalent accuracy. To minimize environmental
impact or contact with hazardous materials, apparatus and chemi-
cals specified in Pharmacopeial procedures also may be propor-
tionally changed.
Where it is directed in an assay or a test that a certain quantity of

substance or a counted number of dosage units is to be examined,
the specified quantity or number is a minimal figure (the singlet
determination) chosen only for convenience of analytical manipu-
lation; it is not intended to restrict the total quantity of substance or
number of units that may be subjected to the assay or test or that
should be tested in accordance with good manufacturing practices.
Where it is directed in the assay of Tablets to ‘‘weigh and finely

powder not fewer than’’ a given number, usually 20, of the Tablets,
it is intended that a counted number of Tablets shall be weighed
and reduced to a powder. The portion of the powdered tablets taken
for assay is representative of the whole Tablets and is, in turn,
weighed accurately. The result of the assay is then related to the
amount of active ingredient per Tablet by multiplying this result
by the average Tablet weight and dividing by the weight of the por-
tion taken for the assay.
Similarly, where it is directed in the assay of Capsules to re-

move, as completely as possible, the contents of not less than a
given number, usually 20, of the Capsules, it is intended that a
counted number of Capsules should be carefully opened and the
contents quantitatively removed, combined, mixed, and weighed
accurately. The portion of mixed Capsules contents taken for the
assay is representative of the contents of the Capsules and is, in
turn, weighed accurately. The result of the assay is then related
to the amount of active ingredient per Capsule by multiplying this
result by the average weight of Capsule content and dividing by the
weight of the portion taken for the assay.
Where the definition in a monograph states the tolerances as

being ‘‘calculated on the dried (or anhydrous or ignited) basis,’’
the directions for drying or igniting the sample prior to assaying
are generally omitted from the Assay procedure. Assay and test
procedures may be performed on the undried or unignited sub-
stance and the results calculated on the dried, anhydrous, or ignited
basis, provided a test for Loss on drying, orWater, or Loss on igni-
tion, respectively, is given in the monograph. Where the presence
of moisture or other volatile material may interfere with the proce-
dure, previous drying of the substance is specified in the individual
monograph and is obligatory.
Throughout a monograph that includes a test for Loss on drying

or Water, the expression ‘‘previously dried’’ without qualification
signifies that the substance is to be dried as directed under Loss on
drying or Water (gravimetric determination).
Unless otherwise directed in the test or assay in the individual

monograph or in a general chapter, USP Reference Standards are to
be dried before use, or used without prior drying, specifically in
accordance with the instructions given in the chapter USP Refer-
ence Standards h11i, and on the label of the Reference Standard.
Where the label instructions differ in detail from those in the chap-
ter, the label text is determinative.
In stating the appropriate quantities to be taken for assays and

tests, the use of the word ‘‘about’’ indicates a quantity within
10% of the specified weight or volume. However, the weight or
volume taken is accurately determined and the calculated result
is based upon the exact amount taken. The same tolerance applies
to specified dimensions.

# 2003 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

Pharmacopeial Forum
986 IN-PROCESS REVISION Vol. 29(4) [July–Aug. 2003]

In
-P

ro
ce

ss
R

ev
is

io
n



Where the use of a pipet is directed for measuring a specimen or
an aliquot in conducting a test or an assay, the pipet conforms to the
standards set forth under Volumetric Apparatus h31i, and is to be
used in such manner that the error does not exceed the limit stated
for a pipet of its size. Where a pipet is specified, a suitable buret,
conforming to the standards set forth under Volumetric Apparatus
h31i , may be substituted. Where a ‘‘to contain’’ pipet is specified,
a suitable volumetric flask may be substituted.
Expressions such as ‘‘25.0 mL’’ and ‘‘25.0 mg,’’ used with re-

spect to volumetric or gravimetric measurements, indicate that the
quantity is to be ‘‘accurately measured’’ or ‘‘accurately weighed’’
within the limits stated under Volumetric Apparatus h31i or under
Weights and Balances h41i.
The term ‘‘transfer’’ is used generally to specify a quantitative

manipulation.
The term ‘‘concomitantly,’’ used in such expressions as ‘‘con-

comitantly determine’’ or ‘‘concomitantly measured,’’ in directions
for assays and tests, is intended to denote that the determinations or
measurements are to be performed in immediate succession. See
also Use of Reference Standards under Spectrophotometry and
Light-Scattering h851i.
Blank Determination—Where it is directed that ‘‘any necessary

correction’’ be made by a blank determination, the determination is
to be conducted using the same quantities of the same reagents
treated in the same manner as the solution or mixture containing
the portion of the substance under assay or test, but with the sub-
stance itself omitted.
Desiccator—The expression ‘‘in a desiccator’’ specifies the use

of a tightly closed container of suitable size and design that main-
tains an atmosphere of low moisture content by means of silica gel
or other suitable desiccant.
A ‘‘vacuum desiccator’’ is one that maintains the low-moisture

atmosphere at a reduced pressure of not more than 20 mm of mer-
cury or at the pressure designated in the individual monograph.
Dilution—Where it is directed that a solution be diluted ‘‘quan-

titatively and stepwise,’’ an accurately measured portion is to be
diluted by adding water or other solvent, in the proportion indi-
cated, in one or more steps. The choice of apparatus to be used
should take into account the relatively larger errors generally asso-
ciated with using small-volume volumetric apparatus (see Volu-
metric Apparatus h31i).
Drying to Constant Weight—The specification ‘‘dried to con-

stant weight’’ means that the drying shall be continued until two
consecutive weighings do not differ by more than 0.50 mg per g
of substance taken, the second weighing following an additional
hour of drying.
Filtration—Where it is directed to ‘‘filter,’’ without further qua-

lification, the intent is that the liquid be filtered through suitable
filter paper or equivalent device until the filtrate is clear.
Identification Tests—The Pharmacopeial tests headed Identifica-

tion are provided as an aid in verifying the identity of articles as
they are purported to be, such as those taken from labeled con-
tainers. Such tests, however specific, are not necessarily sufficient
to establish proof of identity; but failure of an article taken from a
labeled container to meet the requirements of a prescribed identi-
fication test indicates that the article may be mislabeled. Other tests
and specifications in the monograph often contribute to establish-
ing or confirming the identity of the article under examination.
Ignition to Constant Weight—The specification ‘‘ignite to con-

stant weight’’ means that the ignition shall be continued, at 800
+ 258 unless otherwise indicated, until two consecutive weighings
do not differ by more than 0.50 mg per g of substance taken, the
second weighing following an additional 15-minute ignition peri-
od.
Indicators—Where the use of a test solution (‘‘TS’’) as an indi-

cator is specified in a test or an assay, approximately 0.2 mL, or 3
drops, of the solution shall be added, unless otherwise directed.

Logarithms—Logarithms used in the assays are to the base 10.
Microbial Strains—Where a microbial strain is cited and identi-

fied by its ATCC catalog number, the specified strain shall be used
directly or, if subcultured, shall be used not more than five passages
removed from the original strain.
Negligible—This term indicates a quantity not exceeding 0.50

mg.
Odor—Terms such as ‘‘odorless,’’ ‘‘practically odorless,’’ ‘‘a

faint characteristic odor,’’ or variations thereof, apply to examina-
tion, after exposure to the air for 15 minutes, of either a freshly
opened package of the article (for packages containing not more
than 25 g) or (for larger packages) of a portion of about 25 g of
the article that has been removed from its package to an open eva-
porating dish of about 100-mL capacity. An odor designation is
descriptive only and is not to be regarded as a standard of purity
for a particular lot of an article.
Pressure Measurements—The term ‘‘mm of mercury’’ used with

respect to measurements of blood pressure, pressure within an ap-
paratus, or atmospheric pressure refers to the use of a suitable man-
ometer or barometer calibrated in terms of the pressure exerted by a
column of mercury of the stated height.
Solutions—Unless otherwise specified in the individual mono-

graph, all solutions called for in tests and assays are prepared with
Purified Water.
An expression such as ‘‘(1 in 10)’’ means that 1 part by volume

of a liquid is to be diluted with, or 1 part by weight of a solid is to be
dissolved in, sufficient of the diluent or solvent to make the volume
of the finished solution 10 parts by volume.
An expression such as ‘‘(20:5:2)’’ means that the respective

numbers of parts, by volume, of the designated liquids are to be
mixed, unless otherwise indicated.
The notation ‘‘VS’’ after a specified volumetric solution indi-

cates that such solution is standardized in accordance with direc-
tions given in the individual monograph or under Volumetric
Solutions in the section Reagents, Indicators, and Solutions, and
is thus differentiated from solutions of approximate normality or
molarity.
Where a standardized solution of a specific concentration is

called for in a test or an assay, a solution of other normality or mo-
larity may be used, provided allowance is made for the difference
in concentration and provided the error of measurement is not in-
creased thereby.
Specific Gravity—Unless otherwise stated, the specific gravity

basis is 258/258, i.e., the ratio of the weight of a substance in air
at 258 to the weight of an equal volume of water at the same tem-
perature.
Temperatures—Unless otherwise specified, all temperatures in

this Pharmacopeia are expressed in centigrade (Celsius) degrees,
and all measurements are made at 258. Where moderate heat is spe-
cified, any temperature not higher than 458 (1138F) is indicated.
See Storage Temperature under Preservation, Packaging, Storage,
and Labeling for other definitions.
Time Limit—In the conduct of tests and assays, 5 minutes shall

be allowed for the reaction to take place unless otherwise specified.
Vacuum—The term ‘‘in vacuum’’ denotes exposure to a pressure

of less than 20 mm of mercury unless otherwise indicated.
Where drying in vacuum over a desiccant is directed in the in-

dividual monograph, a vacuum desiccator or a vacuum drying pis-
tol, or other suitable vacuum drying apparatus, is to be used.
Water—Where water is called for in tests and assays, Purified

Water is to be used unless otherwise specified. For special kinds
of water such as ‘‘carbon dioxide–free water,’’ see the introduction
to the section Reagents, Indicators, and Solutions. For High-purity
Water see Containers h661i.
Water and Loss on Drying—Where the water of hydration or ad-

sorbed water of a Pharmacopeial article is determined by the titri-
metric method, the test is generally given under the headingWater.
Monograph limits expressed as a percentage are figured on a
weight/weight basis unless otherwise specified. Where the determi-
nation is made by drying under specified conditions, the test is gen-
erally given under the heading Loss on drying. However, Loss on
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drying is most often given as the heading where the loss in weight
is known to represent residual volatile constituents including or-
ganic solvents as well as water.
Test Results, Statistics, and Standards—Interpretation of re-

sults from official tests and assays requires an understanding of
the nature and style of compendial standards, in addition to an un-
derstanding of the scientific and mathematical aspects of laboratory
analysis and quality assurance for analytical laboratories.
Confusion of compendial standards with release tests and with

statistical sampling plans occasionally occurs. Compendial stan-
dards define what is an acceptable article and give test procedures
that demonstrate that the article is in compliance. These standards
apply at any time in the life of the article from production to con-
sumption. The manufacturer’s release specifications, and compli-
ance with good manufacturing practices generally, are developed
and followed to assure that the article will indeed comply with
compendial standards until its expiration date, when stored as di-
rected. Thus, when tested from the viewpoint of commercial or reg-
ulatory compliance, any specimen tested as directed in the
monograph for that article shall comply.
Tests and assays in this Pharmacopeia prescribe operation on a

single specimen, that is, the singlet determination, which is the
minimum sample on which the attributes of a compendial article
should be measured. Some tests, such as those for Dissolution
and Uniformity of dosage units, require multiple dosage units in
conjunction with a decision scheme. These tests, albeit using a
number of dosage units, are in fact the singlet determinations of
those particular attributes of the specimen. These procedures
should not be confused with statistical sampling plans. Repeats,
replicates, statistical rejection of outliers, or extrapolations of re-
sults to larger populations are neither specified nor proscribed by
the compendia; such decisions are dependent on the objectives of
the testing. Commercial or regulatory compliance testing, or man-
ufacturer’s release testing, may or may not require examination of
additional specimens, in accordance with predetermined guidelines
or sampling strategies. Treatments of data handling are available
from organizations such as ISO, IUPAC, and AOAC.

~

Where the Content Uniformity determinations have been

made using the same method procedure specified in the As-

say, the average of all of the individual Content Uniformity

determinations may be used as the Assay value.
~USP27

Description—Information on the ‘‘description’’ pertaining to an
article, which is relatively general in nature, is provided in the ref-
erence table Description and Relative Solubility of USP and NF
Articles in this Pharmacopeia for those who use, prepare, and dis-
pense drugs and/or related articles, solely to indicate properties of
an article complying with monograph standards. The properties are
not in themselves standards or tests for purity even though they
may indirectly assist in the preliminary evaluation of an article.
Solubility—The statements concerning solubilities given in the

reference table Description and Relative Solubility of USP and NF
Articles for Pharmacopeial articles are not standards or tests for
purity but are provided primarily as information for those who
use, prepare, and dispense drugs and/or related articles. Only
where a quantitative solubility test is given, and is designated as
such, is it a test for purity.

The approximate solubilities of Pharmacopeial substances are
indicated by the descriptive terms in the accompanying table.

Descriptive
Term

Parts of Solvent
Required for

1 Part of Solute

Very soluble Less than 1
Freely soluble From 1 to 10
Soluble From 10 to 30
Sparingly soluble From 30 to 100
Slightly soluble From 100 to 1000
Very slightly soluble From 1000 to 10,000
Practically insoluble,
or Insoluble

Greater than or equal to 10,000

Soluble Pharmacopeial articles, when brought into solution, may
show traces of physical impurities, such as minute fragments of
filter paper, fibers, and other particulate matter, unless limited or
excluded by definite tests or other specifications in the individual
monographs.

~

Interchangeable Methods—Certain general chapters contain
a statement that the text in question is harmonized with the corre-
sponding text of the European Pharmacopoeia and/or the Japa-
nese Pharmacopoeia and that these texts are interchangeable.
Therefore, if a substance or preparation is found to comply with
a requirement using an interchangeable method from one of these
pharmacopeias, it should comply with the requirements of the Uni-
ted States Pharmacopeia. However, where a difference appears, or
in the event of dispute, only the result obtained by the procedure
given in this Pharmacopeia is conclusive.

~USP26

Change to read:

PRESERVATION, PACKAGING, STORAGE, AND LABELING

Containers—The container is that which holds the article and is
or may be in direct contact with the article. The immediate con-
tainer is that which is in direct contact with the article at all times.
The closure is a part of the container.
Prior to its being filled, the container should be clean. Special

precautions and cleaning procedures may be necessary to ensure
that each container is clean and that extraneous matter is not intro-
duced into or onto the article.
The container does not interact physically or chemically with the

article placed in it so as to alter the strength, quality, or purity of the
article beyond the official requirements.
The Pharmacopeial requirements for the use of specified con-

tainers apply also to articles as packaged by the pharmacist or other
dispenser, unless otherwise indicated in the individual monograph.
Tamper-Resistant

&Tamper-Evident&2S (USP26)

Packaging—The container or individual carton of a sterile arti-
cle intended for ophthalmic or otic use, except where extempora-
neously compounded for immediate dispensing on prescription,
shall be so sealed that the contents cannot be used without obvious
destruction of the seal.
Articles intended for sale without prescription are also required

to comply with the tamper-resistant

&tamper-evident&2S (USP26)

packaging and labeling requirements of the FDAwhere applicable.
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Preferably, the immediate container and/or the outer container or
protective packaging utilized by a manufacturer or distributor for
all dosage forms that are not specifically exempt is designed so as
to show evidence of any tampering with the contents.
Light-Resistant Container (see Light Transmission under Con-

tainers h661i)—A light-resistant container protects the contents
from the effects of light by virtue of the specific properties of the
material of which it is composed, including any coating applied to
it. Alternatively, a clear and colorless or a translucent container
may be made light-resistant by means of an opaque covering, in
which case the label of the container bears a statement that the opa-
que covering is needed until the contents are to be used or admi-
nistered. Where it is directed to ‘‘protect from light’’ in an
individual monograph, preservation in a light-resistant container
is intended.
Where an article is required to be packaged in a light-resistant

container, and if the container is made light-resistant by means of
an opaque covering, a single-use, unit-dose container or mnemonic
pack for dispensing may not be removed from the outer opaque
covering prior to dispensing.
Well-Closed Container—A well-closed container protects the

contents from extraneous solids and from loss of the article under
the ordinary or customary conditions of handling, shipment, stor-
age, and distribution.
Tight Container—A tight container protects the contents from

contamination by extraneous liquids, solids, or vapors, from loss
of the article, and from efflorescence, deliquescence, or evapo-
ration under the ordinary or customary conditions of handling,
shipment, storage, and distribution, and is capable of tight reclo-
sure. Where a tight container is specified, it may be replaced by
a hermetic container for a single dose of an article.
A gas cylinder is a metallic container designed to hold a gas un-

der pressure. As a safety measure, for carbon dioxide, cyclopro-
pane, helium, nitrous oxide, and oxygen, the Pin-index Safety
System of matched fittings is recommended for cylinders of Size
E or smaller.
NOTE—Where packaging and storage in a tight container or a

well-closed container is specified in the individual monograph,
the container utilized for an article when dispensed on prescription
meets the requirements under Containers—Permeation h671i.
Hermetic Container—A hermetic container is impervious to air

or any other gas under the ordinary or customary conditions of
handling, shipment, storage, and distribution.
Single-Unit Container—A single-unit container is one that is de-

signed to hold a quantity of drug product intended for administra-
tion as a single dose or a single finished device intended for use
promptly after the container is opened. Preferably, the immediate
container and/or the outer container or protective packaging shall
be so designed as to show evidence of any tampering with the con-
tents. Each single-unit container shall be labeled to indicate the
identity, quantity and/or strength, name of the manufacturer, lot
number, and expiration date of the article.
Single-Dose Container (see also Containers for Injections under

Injections h1i)—A single-dose container is a single-unit container
for articles intended for parenteral administration only. A single-
dose container is labeled as such. Examples of single-dose con-
tainers include prefilled syringes, cartridges, fusion-sealed con-
tainers, and closure-sealed containers when so labeled.
Unit-Dose Container—A unit-dose container is a single-unit

container for articles intended for administration by other than
the parenteral route as a single dose, direct from the container.
Unit-of-Use Container—A unit-of-use container is one that con-

tains a specific quantity of a drug product and that is intended to be
dispensed as such without further modification except for the addi-
tion of appropriate labeling. A unit-of-use container is labeled as
such.
Multiple-Unit Container—A multiple-unit container is a con-

tainer that permits withdrawal of successive portions of the con-
tents without changing the strength, quality, or purity of the
remaining portion.

Multiple-Dose Container (see also Containers for Injections un-
der Injections h1i)—A multiple-dose container is a multiple-unit
container for articles intended for parenteral administration only.
Storage Temperature and Humidity—Specific directions are

stated in some monographs with respect to the temperatures and
humidity at which Pharmacopeial articles shall be stored and dis-
tributed (including the shipment of articles to the consumer) when
stability data indicate that storage and distribution at a lower or a
higher temperature and a higher humidity produce undesirable re-
sults. Such directions apply except where the label on an article
states a different storage temperature on the basis of stability stu-
dies of that particular formulation. Where no specific storage direc-
tions or limitations are provided in the individual monograph, but
the label of an article states a storage temperature that is based on
stability studies of that particular formulation, such labeled storage
directions apply (see also Stability under Pharmaceutical Dosage
Forms h1151i.) The conditions are defined by the following terms.
Freezer—A place in which the temperature is maintained ther-

mostatically between –258 and –108 (–138 and 14 8F).
Cold—Any temperature not exceeding 88 (46 8F). A refrigerator

is a cold place in which the temperature is maintained thermosta-
tically between 28 and 88 (368 and 46 8F).
Cool—Any temperature between 88 and 158 (468 and 59 8F). An

article for which storage in a cool place is directed may, alterna-
tively, be stored and distributed in a refrigerator, unless otherwise
specified by the individual monograph.
Room Temperature—The temperature prevailing in a working

area.
Controlled Room Temperature—A temperature maintained ther-

mostatically that encompasses the usual and customary working
environment of 208 to 258 (688 to 77 8F); that results in a mean
kinetic temperature calculated to be not more than 258; and that
allows for excursions between 158 and 308 (598 and 86 8F) that
are experienced in pharmacies, hospitals, and warehouses. Pro-
vided the mean kinetic temperature remains in the allowed range,
transient spikes up to 408 are permitted as long as they do not ex-
ceed 24 hours. Spikes above 408 may be permitted if the manufac-
turer so instructs. Articles may be labeled for storage at ‘‘controlled
room temperature’’ or at ‘‘up to 258’’, or other wording based on
the same mean kinetic temperature. The mean kinetic temperature
is a calculated value that may be used as an isothermal storage tem-
perature that simulates the nonisothermal effects of storage tem-
perature variations. (See also Stability under Pharmaceutical
Dosage Forms h1151i.)
An article for which storage at Controlled room temperature is

directed may, alternatively, be stored and distributed in a cool
place, unless otherwise specified in the individual monograph or
on the label.
Warm—Any temperature between 308 and 408 (868 and 104 8F).
Excessive Heat—Any temperature above 408 (104 8F).
Protection from Freezing—Where, in addition to the risk of

breakage of the container, freezing subjects an article to loss of
strength or potency, or to destructive alteration of its characteris-
tics, the container label bears an appropriate instruction to protect
the article from freezing.
Dry Place—The term ‘‘dry place’’ denotes a place that does not

exceed 40% average relative humidity at Controlled Room Tem-
perature or the equivalent water vapor pressure at other tempera-
tures. The determination may be made by direct measurement at
the place or may be based on reported climatic conditions. Deter-
mination is based on not less than 12 equally spaced measurements
that encompass either a season, a year, or, where recorded data de-
monstrate, the storage period of the article. There may be values of
up to 45% relative humidity provided that the average value is 40%
relative humidity.
Storage in a container validated to protect the article from moist-

ure vapor, including storage in bulk, is considered a dry place.
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Storage under Nonspecific Conditions—For articles, regard-
less of quantity, where no specific storage directions or limitations
are provided in the individual monograph, it is to be understood
that conditions of storage and distribution include protection from
moisture, freezing, and excessive heat.

~

Where no specific directions or limitations are provided in

the packaging and storage section of individual monographs

or in the article’s labeling, the conditions of storage shall in-

clude storage at controlled room temperature, protection

from moisture, and, where necessary, protection from light.

Articles shall be protected from moisture, freezing, and ex-

cessive heat, and, where necessary, from light during ship-

ping and distribution. Active pharmaceutical ingredients are

exempt from this requirement.
~USP27

&Repackaging Instructions—Except where a drug pro-

duct is packaged in a container intended to be dispensed di-

rectly to the patient, such as a unit-of-use or unit-dose

container, the labeling shall contain directions specifying

the types of containers suitable for repackaging the drug

product so as to maintain its identity, strength, quality, and

purity. Such directions shall be sufficient to allow a repack-

ager or dispenser to select an adequate container and shall

include a description of the composition of the container(s),

e.g., glass, polyethylene, polyvinyl chloride, and any moist-

ure vapor transmission rate characteristics required. The la-

beling shall also indicate whether or not the container is to

afford light protection, and shall include any storage or ship-

ping temperature restrictions to which the drug as repack-

aged shall be limited (see 21 CFR 201.100).&1S (USP27)

Labeling—The term ‘‘labeling’’ designates all labels and other
written, printed, or graphic matter upon an immediate container of
an article or upon, or in, any package or wrapper in which it is en-
closed, except any outer shipping container. The term ‘‘label’’ des-
ignates that part of the labeling upon the immediate container.
A shipping container containing a single article, unless such

container is also essentially the immediate container or the outside
of the consumer package, is labeled with a minimum of product
identification (except for controlled articles), lot number, expira-
tion date, and conditions for storage and distribution.
Articles in this Pharmacopeia are subject to compliance with

such labeling requirements as may be promulgated by governmen-
tal bodies in addition to the Pharmacopeial requirements set forth
for the articles.
Amount of Ingredient per Dosage Unit—The strength of a drug

product is expressed on the container label in terms of micrograms
or milligrams or grams or percentage of the therapeutically active
moiety or drug substance, whichever form is used in the title, un-

less otherwise indicated in an individual monograph. Both the ac-
tive moiety and drug substance names and their equivalent
amounts are then provided in the labeling.
Pharmacopeial articles in capsule, tablet, or other unit dosage

form shall be labeled to express the quantity of each active ingre-
dient or recognized nutrient contained in each such unit; except
that, in the case of unit-dose oral solutions or suspensions, whether
supplied as liquid preparations or as liquid preparations that are
constituted from solids upon addition of a designated volume of
a specific diluent, the label shall express the quantity of each active
ingredient or recognized nutrient delivered under the conditions
prescribed in Deliverable Volume h698i. Pharmacopeial drug pro-
ducts not in unit dosage form shall be labeled to express the quan-
tity of each active ingredient in each milliliter or in each gram, or to
express the percentage of each such ingredient (see Percentage
Measurements), except that oral liquids or solids intended to be
constituted to yield oral liquids may, alternatively, be labeled in
terms of each 5-mL portion of the liquid or resulting liquid. Unless
otherwise indicated in a monograph or chapter, such declarations
of strength or quantity shall be stated only in metric units (see also
Units of Potency in these General Notices).
Use of Leading and Terminal Zeros—In order to help minimize

the possibility of errors in the dispensing and administration of
drugs, the quantity of active ingredient when expressed in whole
numbers shall be shown without a decimal point that is followed by
a terminal zero (e.g., express as 4 mg [not 4.0 mg]). The quantity of
active ingredient when expressed as a decimal number smaller than
one shall be shown with a zero preceding the decimal point (e.g.,
express as 0.2 mg [not .2 mg]).
Labeling of Salts of Drugs—It is an established principle that

Pharmacopeial articles shall have only one official name. For pur-
poses of saving space on labels, and because chemical symbols for
the most common inorganic salts of drugs are well known to prac-
titioners as synonymous with the written forms, the following al-
ternatives are permitted in labeling official articles that are salts:
HCl for hydrochloride; HBr for hydrobromide; Na for sodium;
and K for potassium. The symbols Na and K are intended for
use in abbreviating names of the salts of organic acids; but these
symbols are not used where the word Sodium or Potassium appears
at the beginning of an official title (e.g., Phenobarbital Na is accep-
table, but Na Salicylate is not to be written).
Labeling Vitamin-Containing Products—The vitamin content of

an official drug product shall be stated on the label in metric units
per dosage unit. The amounts of vitamins A, D, and E may be sta-
ted also in USP Units. Quantities of vitamin A declared in metric
units refer to the equivalent amounts of retinol (vitamin A alcohol).
The label of a nutritional supplement shall bear an identifying lot
number, control number, or batch number.
Labeling Parenteral and Topical Preparations—The label of a

preparation intended for parenteral or topical use states the names
of all added substances (see Added Substances in these General
Notices and Requirements, and see Labeling under Injections
h1i), and, in the case of parenteral preparations, also their amounts
or proportions, except that for substances added for adjustment of
pH or to achieve isotonicity, the label may indicate only their pre-
sence and the reason for their addition.
Labeling Electrolytes—The concentration and dosage of electro-

lytes for replacement therapy (e.g., sodium chloride or potassium
chloride) shall be stated on the label in milliequivalents (mEq). The
label of the product shall indicate also the quantity of ingredient(s)
in terms of weight or percentage concentration.
Labeling Alcohol—The content of alcohol in a liquid preparation

shall be stated on the label as a percentage (v/v) of C2H5OH.
Special Capsules and Tablets—The label of any form of Capsule

or Tablet intended for administration other than by swallowing in-
tact bears a prominent indication of the manner in which it is to be
used.
Expiration Date and Beyond-Use Date—The label of an official

drug product, nutritional or dietary supplement product shall bear
an expiration date. All articles shall display the expiration date so
that it can be read by an ordinary individual under customary con-
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ditions of purchase and use. The expiration date shall be promi-
nently displayed in high contrast to the background or sharply em-
bossed, and easily understood (e.g., ‘‘EXP 6/89,’’ ‘‘Exp. June 89,’’
or ‘‘Expires 6/89’’). [NOTE—For additional information and gui-
dance, refer to the Nonprescription Drug Manufacturers Associa-
tion’s Voluntary Codes and Guidelines of the OTC Medicines
Industry.]
The monographs for some preparations state how the expiration

date that shall appear on the label is to be determined. In the ab-
sence of a specific requirement in the individual monograph for a
drug product or nutritional supplement, the label shall bear an ex-
piration date assigned for the particular formulation and package of
the article, with the following exception: the label need not show
an expiration date in the case of a drug product or nutritional sup-
plement packaged in a container that is intended for sale without
prescription and the labeling of which states no dosage limitations,
and which is stable for not less than 3 years when stored under the
prescribed conditions.
Where an official article is required to bear an expiration date,

such article shall be dispensed solely in, or from, a container la-
beled with an expiration date, and the date on which the article
is dispensed shall be within the labeled expiry period. The expira-
tion date identifies the time during which the article may be ex-
pected to meet the requirements of the Pharmacopeial
monograph, provided it is kept under the prescribed storage condi-
tions. The expiration date limits the time during which the article
may be dispensed or used. Where an expiration date is stated only
in terms of the month and the year, it is a representation that the
intended expiration date is the last day of the stated month. The
beyond-use date is the date after which an article must not be used.
The dispenser shall place on the label of the prescription container
a suitable beyond-use date to limit the patient’s use of the article
based on any information supplied by the manufacturer and the
General Notices and Requirements of this Pharmacopeia. The be-
yond-use date placed on the label shall not be later than the expira-
tion date on the manufacturer’s container.
For articles requiring constitution prior to use, a suitable be-

yond-use date for the constituted product shall be identified in
the labeling.
For all other dosage forms, in determining an appropriate period

of time during which a prescription drug may be retained by a pa-
tient after its dispensing, the dispenser shall take into account, in
addition to any other relevant factors, the nature of the drug; the
container in which it was packaged by the manufacturer and the
expiration date thereon; the characteristics of the patient’s con-
tainer, if the article is repackaged for dispensing; the expected stor-
age conditions to which the article may be exposed; any unusual
storage conditions to which the article may be exposed; and the
expected length of time of the course of therapy. The dispenser
shall, on taking into account the foregoing, place on the label of
a multiple-unit container a suitable beyond-use date to limit the pa-
tient’s use of the article. Unless otherwise specified in the indivi-
dual monograph, or in the absence of stability data to the contrary,
such beyond-use date shall be not later than (a) the expiration date
on the manufacturer’s container, or (b) one year from the date the
drug is dispensed, whichever is earlier. For nonsterile solid and liq-
uid dosage forms that are packaged in single-unit and unit-dose
containers, the beyond-use date shall be one year from the date
the drug is packaged into the single-unit or unit-dose container
or the expiration date on the manufacturers container, whichever
is earlier, unless stability data or the manufacturers labeling indi-
cates otherwise.
The dispenser must maintain the facility where the dosage forms

are packaged and stored, at a temperature such that the mean ki-
netic temperature is not greater than 258. The plastic material used
in packaging the dosage forms must afford better protection than
polyvinyl chloride, which does not provide adequate protection
against moisture permeation. Records must be kept of the tempera-
ture of the facility where the dosage forms are stored, and of the
plastic materials used in packaging.

Pharmaceutical Compounding—The label on the container or
package of an official compounded preparation shall bear a be-
yond-use date. The beyond-use date is the date after which a com-
pounded preparation is not to be used. Because compounded
preparations are intended for administration immediately or fol-
lowing short-term storage, their beyond-use dates may be assigned
based on criteria different from those applied to assigning expira-
tion dates to manufactured drug products.
The monograph for an official compounded preparation typi-

cally includes a beyond-use requirement that states the time period
following the date of compounding during which the preparation,
properly stored, is to be used. In the absence of stability informa-
tion that is applicable to a specific drug and preparation, recom-
mendations for maximum beyond-use dates have been devised
for nonsterile compounded drug preparations that are packaged
in tight, light-resistant containers and stored at controlled room
temperature unless otherwise indicated (see Stability Criteria and
Beyond-Use Dating under Stability of Compounded Preparations
in the general tests chapter

&Pharmacy Compounding h795i).&2S (USP26)

MONOGRAPHS (USP)

BRIEFING

Albendazole Oral Suspension, USP 26 page 54 and page 2505
of PF 27(3) [May–June 2001]. USP acknowledges that Albenda-
zole Oral Suspension is approved in several countries for human
use. It is proposed to change the specified labeling requirements
so that manufacturers can use the USP Albendazole Oral Suspen-
sion monograph for these drug products.

(NL: W. Paul) RTS—39499-1

Change to read:
Packaging and storage—Preserve in tight containers,

~

and store
~USP27

at controlled room temperature.

Change to read:
Labeling—Label it to indicate that it is for veterinary use only.

&Oral Suspension intended for veterinary use only is so la-

beled.&1S (USP27)
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BRIEFING

Albumin Human, USP 26 page 55 and page 43 of PF 29(1)
[Jan.–Feb. 2003]—See briefing under Chromatography h621i.

(HDQ: M. Marques) RTS—39943-5

Change to read:

» Albumin Human conforms to the regulations of the
federal Food and Drug Administration concerning bio-
logics (640.80 to 640.86) (see Biologics h1041i). It is a
sterile, nonpyrogenic preparation of serum albumin
obtained by fractionating material (source blood, plas-
ma, serum, or placentas) from healthy human donors,
the source material being tested for the absence of he-
patitis B surface antigen.

&» Albumin Human is a sterile, nonpyrogenic

preparation of serum albumin obtained by

fractionating material (source blood, plasma, ser-

um, or placentas) from healthy human donors, the

source material being tested for the absence of

hepatitis B surface antigen, hepatitis C, and HIV

by antibody and nucleic acid assay, and other dis-

ease-causative agents that are not destroyed or re-

moved by the processing method, as determined

by the medical history of the donor, and from such

physical examination and approved clinical tests

as may appear necessary for each donor at the

time the blood was obtained.&1S (USP27)

It is made by a process that yields a product that is safe
for intravenous use. Not less than 96 percent of its total
protein is albumin

&, as determined by an approved and validated

method.&1S (USP27)

It is a solution containing, in each 100 mL, either 25 g
of serum albumin osmotically equivalent to 500 mL of
normal human plasma, or 20 g equivalent to 400 mL,
or 5 g equivalent to 100 mL, or 4 g equivalent to 80 mL
thereof, and contains not less than 93.75 percent and
not more than 106.25 percent of the labeled amount
in the case of the solution containing 4 g in each 100
mL, and not less than 94.0 percent and not more than
106.0 percent of the labeled amount in the other cases.

It contains no added antimicrobial agent, but may con-
tain sodium acetyltryptophanate with or without so-
dium caprylate as a stabilizing agent. It has a sodium
content of not less than 130 mEq per liter and not more
than 160 mEq per liter. It has a heme content such that
the absorbance of a solution, diluted to contain 1 per-
cent of protein, in a 1-cm holding cell, measured at a
wavelength of 403 nm, is not more than 0.25. It meets
the requirements of the tests for heat stability and for
pH.

&
&1S (USP27)

Change to read:
Packaging and storage—Preserve in tight containers, and store at
the temperature recommended by the manufacturer

&
&1S (USP27)

indicated on the label.

Change to read:
Expiration date—The expiration date is not later than 5 years after
issue from manufacturer’s cold storage (58, 3 years)

&(at 58 for not more than 3 years)&1S (USP27)

if labeling recommends storage between 28 and 108; not later than
3 years after issue from manufacturer’s cold storage (58, 3 years)

&
&1S (USP27)

if labeling recommends storage at temperatures not higher than
378; and not later than 10 years after date of manufacture if in a
hermetically sealed metal container and labeling recommends stor-
age between 28 and 108.

Change to read:
Labeling—Label it to state that it is not to be used if it is turbid and
that it is to be used within 4 hours after the container is entered.
Label it also to state the osmotic equivalent in terms of plasma,
the sodium content, and the type of source material (venous plas-
ma, placental plasma, or both) from which it was prepared. Label it
also to indicate that additional fluids are needed when the 20-g-per-
100-mL or 25-g-per-100-mL product is administered to a markedly
dehydrated patient.

&Label it to state (1) the osmotic equivalent in terms of plas-

ma, and the sodium content in terms of a value or a range in

mEq per liter, (2) the need for additional fluids when 20% or

25% albumin is administered to a patient with marked dehy-

dration, and (3) the protein content, expressed as a 4%, 5%,

20%, or 25% solution. Include on the label in a prominent

position the following cautionary statements: ‘‘Do Not Use

if Turbid. Do Not Begin Administration More Than 4 Hours

After the Container Has Been Entered.’’ Indicate on either

the container or package label, or in the package insert, the

type of source material, expressed as venous plasma, pla-
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cental plasma, or both, used to manufacture the final pro-

duct. Label it to indicate the volume of the preparation, stor-

age conditions, the expiration date, and the name and

concentration of any added substance (for example, stabili-

zer). Where applicable, the label indicates that the prepara-

tion is suitable for administration to patients undergoing

dialysis and to premature infants.&1S (USP27)

Add the following:

&USP Reference standards h11i—USP Albumin Human

RS. USP Endotoxin RS.&1S (USP27)

Add the following:

&Identification—

A: Immunodiffusion—

pH 8.0 buffer—Dissolve 1.98 g of barbituric acid, 1.03 g

of sodium barbital, and 8.7 g of sodium chloride in 900 mL

of water. Adjust with a sodium hydroxide solution to a pH of

8.0, dilute with water to make up to 1 L, and mix.

Procedure—Prepare agar-gel immunodiffusion plates

each containing one central well and 5 or 6 outer wells con-

centric with the central well using 1.9 g of agar in 150 mL

pH 8.0 buffer. Place 5 mL of Albumin Human in the central

well of one plate and 5 mL of USP Albumin Human RS in

the central well of another plate. Add 5 mL of an antiserum

specific to human plasma proteins from a suitable commer-

cial source in one of the appropriately marked outer wells of

each plate. Place 5 mL each of antisera specific to plasma

proteins of animals commonly used in the preparation of

materials of biological origin in other appropriately marked

outer wells of each plate. [NOTE—At the minimum, antisera

against plasma proteins of bovine, porcine, and ovine must

be used.] Incubate the plates at 28 to 88 for at least 24 hours.

The plate containing Albumin Human observed in a bright

white light shows a sharp white arc between the central well

and the well containing antiserum specific to human plasma

proteins, and no arc between the central well and the wells

containing antisera specific to plasma proteins of other ani-

mals. The test is valid if the plate containing USP Albumin

Human RS shows an arc between the central well and the

well containing antiserum specific to human plasma pro-

teins, and no arc between the central well and the wells con-

taining antisera specific to plasma proteins of other animals.

B: Immunoelectrophoresis—

Electrophoretic buffer—Dissolve 2.5 g of barbituric acid,

16.7 g of sodium barbital, 1.0 g of sodium chloride, and 0.7

g of edetate disodium in about 1.9 L of water, and adjust

with hydrochloric acid or sodium hydroxide solution to a

pH of 8.6. Dilute with water to obtain a final volume of 2

L, and mix.

Reference solution—Dilute normal human serum from a

suitable commercial source with Electrophoretic buffer to

obtain a total protein concentration of about 10 mg per mL.

Test solution—Dilute Albumin Human with Electro-

phoretic buffer to obtain a total protein concentration of

about 10 mg per mL.

Procedure—Mount a suitable immunoelectrophoresis mi-

croslide strip containing 1% agar gel between the two buffer

reservoirs of a suitable microelectrophoresis apparatus.

Place suitable volumes of Electrophoretic buffer in the buf-

fer reservoirs. Cut two pieces of blotting paper of suitable

lengths such that the widths are approximately equal to that

of the agar gel, and soak them in Electrophoretic buffer.

Place the pieces such that one end of each dips into the Elec-

trophoretic buffer while the other ends of the pieces are

placed on the two ends of the agar-gel strip such that they

extend for about 1 cm at both ends. Using a suitable com-

mercial device dig two wells about 1.5 cm apart near one

end of the agar-gel strip such that they are about 0.5 cm

away from the nearest blotting paper and at the same level

perpendicular to the direction of the electrophoresis, and dig

a central slot of suitable length between the two wells, and
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equidistant from them, along the direction of electrophor-

esis. Place 1 mL of Reference solution into one well and

an equal volume of Test solution into the other. Electrophor-

ese the samples for about 35 minutes applying 90 volts

across the agar-gel strip. Remove the blotting papers, and

place in the central slot about 25 mL of the same antiserum

specific to human plasma proteins as is used in Identification

test A. Incubate the microslide at 28 to 88 for at least 24

hours. Observed in a bright white light, the microslide

shows an arc for Test solution that corresponds to the major

arc obtained with the Reference solution. The test is not va-

lid if Identification test A is not valid.&1S (USP27)

Add the following:

&Bacterial endotoxins h85i—It contains not more than 0.5

USP Endotoxin Unit per mL.&1S (USP27)

Add the following:

&Safety—It meets the requirements when tested as directed

for Safety Tests—Biologicals under Biological Reactivity

Tests, In Vivo h88i&1S (USP27)

Add the following:

&Sterilityh71i: It meets the requirements.&1S (USP27)

Add the following:

&pH h791i: between 6.4 and 7.4 when diluted with 0.15 M

sodium chloride to obtain a solution containing 1% pro-

tein.&1S (USP27)

Add the following:

&Molecular size distribution—

Mobile phase—Prepare a suitable degassed and filtered

solution containing 7.337 g of dibasic sodium phosphate

heptahydrate, 1.741 g of monobasic sodium phosphate

monohydrate, and 11.688 g of sodium chloride per liter in

water.

Reference solution—Dilute a solution of USP Albumin

Human RS in Mobile phase to obtain a solution having a

concentration of about 10 mg per mL of protein, and mix.

Test solution—Dilute a solution of Albumin Human in

Mobile phase to obtain a solution having about the same

concentration of protein as the Reference solution, and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a UV/visible de-

tector set at 280 nm, a 7.5-6 600-mm analytical column, a

7.5-6 75-mm guard column, both containing L58 L## (see

Chromatography h621i) packing, and maintained at ambi-

ent temperature. The flow rate is constant and is maintained

at 0.5 mL per minute + 1%.

Procedure—Separately inject 25 mL of the Reference

solution and the Test solution, and record the chromato-

grams. The area of the major peak is not less than 85% of

the total peak area in the chromatogram. The test is not valid

unless the value obtained for USP Albumin Human RS is

within the value stated in the USPAlbumin Human RS Data

Sheet.&1S (USP27)

Add the following:

&Heat stability—A final container sample of Albumin Hu-

man shall remain unchanged, as determined by visual

inspection, after heating at 578 for 50 hours, when compared

to its control consisting of a sample, from the same lot,

which has not undergone the heat treatment.&1S (USP27)

Add the following:

&Prekallikrein activator—

Buffer A—Dissolve 6.1 g of tris(hydroxymethyl)amino-

methane, 1.2 g of sodium chloride, 50 mg of hexadimethrine

bromide, and 0.1 g of sodium azide in 800 mL water. Adjust

with 2 M hydrochloric acid at 208 to 258 to a pH of 7.8, and

dilute with water to 1000 mL.

Buffer B—Dissolve 6.1 g of tris(hydroxymethyl)amino-

methane and 0.7 g of sodium chloride in 800 mL of water.

Adjust with 2 M hydrochloric acid at 208 to 258 to a pH of

7.8, and dilute with water to 1000 mL.
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Chromogenic substrate solution A—Prepare a solution of

a suitable Chromogenic Substrate for Amidolytic Test (see

Reagent Specifications under Reagents, Indicators, and So-

lutions) specific for kallikrein in water to obtain a solution

having a concentration of about 6 mM.

Chromogenic substrate solution B—Dilute 1 volume of

Chromogenic substrate solution Awith 9 volumes of Buffer

B.

Prekallikrein substrate—[NOTE—To avoid coagulation

activation, blood or plasma used for the preparation of Pre-

kallikrein substratemust only come into contact with plastic

or silicone-treated glass surfaces.] Draw 9 volumes of hu-

man blood into 1 volume of a suitable anticoagulant solu-

tion containing 1 mg per mL of hexadimethrine bromide.

Centrifuge the mixture at 3600 g for 5 minutes. Centrifuge

the plasma fraction again at 6000 g for 20 minutes to sedi-

ment platelets. Dialyze the platelet-reduced plasma against

10 volumes of Buffer A for 20 hours. Apply the dialyzed

plasma to a DEAE-agarose column equilibrated in Buffer

A, such that the volume of DEAE-agarose is twice the vol-

ume of the plasma. Elute from the column with Buffer A at

20 mL per cm2 per hour. Collect the eluate in fractions, and

record the absorbance at 280 nm. Pool the fractions contain-

ing the first protein peak so that the volume of the pool is

about 1.2 times the volume of the platelet-reduced plasma.

Add solid sodium chloride to the pooled solution, and dis-

solve such that the final concentration of sodium chloride is

7.0 mg per mL. Filter the solution using a membrane filter

having a 0.45-mm porosity, freeze the filtrate in portions, and

store at –708; the substrate is stable at –708 for 1 year.

[NOTE—Carry out all steps from the beginning of the

chromatography to freezing in portions during a single

working day.] Test the substrate pool for absence of kallik-

rein activity by mixing 1 part with 20 parts of the Chromo-

genic substrate solution B prewarmed at 378, and incubate

at 378 for 2 minutes. The substrate is suitable if the increase

in absorbance is less than 0.001 per minute.

Standard solutions—Dilute USP Albumin Human RS

with Buffer B to prepare four solutions corresponding to a

suitable range of prekallikrein activator concentration in

IU per mL.

Test solution—Dilute Albumin Human with an equal vol-

ume of Buffer B.

Procedure—To suitably capped tubes transfer 25 mL each

of Buffer B (to be used as the blank), four Standard solu-

tions, and the Test solution. To each tube add 100 mL of Pre-

kallikrein substrate, and incubate at 378 for 45 minutes.

Transfer 25 mL of each solution to a suitable cuvette (1-

cm path length) containing 1000 mL of Chromogenic sub-

strate solution B and prewarmed and maintained at 378.

Mix, and measure the change of absorbance (DA) for 10

minutes spectrophotometrically at 405-nm wavelength at

378. Subtract DA per minute for the blank from DA per min-

ute for each of the Standard solutions, and the Test solution.

Plot the corrected DA per minute for each of the Standard

solutions versus its respective prekallikrein activator con-

centration. Calculate the prekallikrein activator concentra-

tion of the Test solution from the standard curve, and

multiply the value by 2. The prekallikrein activator concen-

tration of Albumin Human is not more than 35 IU per

mL.&1S (USP27)

Add the following:

&Protein content—

Sodium molybdate solution—Dissolve 9.0 g of disodium

molybdate dihydrate in 115 mL of water in a suitable con-

tainer. Add 4 mL of sulfuric acid, and mix.

Test solution—Dilute Albumin Human with 0.15 M so-

dium chloride to obtain a solution containing about 7.5

mg of protein per mL of the solution.
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Blank: 0.15 M sodium chloride used to make the Test

solution.

Procedure—To 2.0 mL of the Test solution and the Blank

in suitable centrifuge tubes, add 2.0 mL of Sodium molyb-

date solution. Mix, allow to stand for about 10 minutes, cen-

trifuge for 5 minutes, and decant the supernatant. Resuspend

the precipitates in 2.0 mL of Sodium molybdate solution,

centrifuge for 5 minutes, decant the supernatant, and hold

the tubes inverted to drain on a filter paper. Transfer the re-

sidues quantitatively with a minimum quantity of water to a

micro-Kjeldahl flask, and determine the nitrogen in the re-

sidues using Method II under Nitrogen Determination

h461i. Multiply the result, corrected for the Blank, by

6.25 to calculate the quantity of protein.&1S (USP27)

Add the following:

&Heme content—Dilute Albumin Human using 0.15 M so-

dium chloride to obtain a solution having a concentration of

10 mg per mL of protein. The absorbance (see Spectropho-

tometry and Light-Scattering h851i) of the solution mea-

sured at 403 nm using 0.15 M sodium chloride as the

blank, is not greater than 0.25.&1S (USP27)

Add the following:

&Potassium content—

Standard solutions 1, 2, 3, and 4—Prepare four standard

solutions containing 0, 1.0, 2.0, and 3.0 mg of potassium, in

the form of the chloride, per L, respectively, in 0.1 N hydro-

chloric acid and 25 mEq of sodium (1.46 g of sodium chlo-

ride) per L.

Test solution—Transfer 3.5 mL of Albumin Human, 5.0

mL of 0.15 M sodium chloride, and 5.0 mL of 1 N hydro-

chloric acid to a 50-mL volumetric flask, dilute with water

to volume, and mix.

Procedure—Set a suitable flame photometer to a wave-

length of 766 nm. Adjust the instrument to zero transmit-

tance with Standard solution 1 and to 100% transmittance

with Standard solution 4. Read the percent transmittance

of Standard solutions 2 and 3. Plot the observed transmit-

tance of Standard solutions 2, 3, and 4 versus their respec-

tive potassium concentrations. Adjust the instrument to zero

transmittance with Standard solution 1 and to 100% trans-

mittance with Standard solution 4. Read the percent trans-

mittance of the Test solution, and from the standard curve

calculate the potassium content in mg per liter of the Test

solution. Multiply the value by 0.365 (multiplication by

the dilution factor and division by the equivalent weight

of potassium, 39.1) to obtain the potassium concentration

in mEq per L in the sample. Albumin Human contains be-

tween 0 and 1 mEq of potassium per L of sample.&1S (USP27)

Add the following:

&Sodium content—

Standard solutions 1, 2, 3, and 4—Prepare four standard

solutions containing 0, 2.0, 3.0, and 4.0 mg of sodium, in the

form of the chloride, per L, respectively, in 0.1 N hydro-

chloric acid and 6.0 mEq of potassium (447.6 mg of potas-

sium chloride) per L.

Test solution—Transfer 75 mL of Albumin Human, 4.0

mL of 0.15 M potassium chloride, and 10.0 mL of 1 N hy-

drochloric acid to a 100-mL volumetric flask, dilute with

water to volume, and mix.

Procedure—Set a suitable flame photometer to a wave-

length of 589 nm. Adjust the instrument to zero transmit-

tance with Standard solution 1 and to 100% transmittance

with Standard solution 4. Read the percent transmittance

of Standard solutions 2 and 3. Plot the observed transmit-

tance of Standard solutions 2, 3, and 4 versus their respec-

tive sodium concentrations. Adjust the instrument to zero

transmittance with Standard solution 1 and to 100% trans-

mittance with Standard solution 4. Read the percent trans-

mittance of the Test solution, and from the standard curve

calculate the sodium content in mg per liter in the Test solu-

tion. Multiply the value by 57.97 (multiplication by the di-
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lution factor and division by the equivalent weight of so-

dium, 23.0) to obtain the sodium concentration in mEq

per L. Albumin Human contains between 130 and 160

mEq of sodium per L of sample.&1S (USP27)

BRIEFING

Alendronic Acid Tablets, page 740 of PF 28(3) [May–June
2002]—See briefing under Chromatography h621i).

(HDQ: M. Marques) RTS—39943-1

Add the following:

&Alendronate Sodium Tablets
Alendronic Acid Tablets

»Alendronate Sodium Tablets contain Alendronic

Acid Tablets contain an amount of Alendronate

Sodium, equivalent to not less than 90.0 percent

and not more than 110.0 percent of the labeled

amoun t o f a l end rona t e sod ium (C4H1 2

NNaO7P2 � 3H2O). alendronic acid (C4H13

NO7P2).

Packaging and storage—Preserve in tight containers.

USP Reference standards h11i—USPAlendronate Sodium

RS.

Identification—The retention time of the major peak in the

chromatogram of the Assay preparation corresponds to that

in the chromatogram of the Standard preparation, as ob-

tained in the Assay.

Dissolution h711i—

Medium: water; 900 mL.

Apparatus 2: 50 rpm.

Time: 30 15 minutes.

Determine the amount of C4H12NNaO7P2 � 3H2O dissolved

by employing the following method.

Buffer solution and Mobile phase—Prepare as directed in

the Assay.

0.05% 9-Fluorenylmethyl chloroformate solution—

Transfer 100 mg of 9-fluorenylmethyl chloroformate to a

200-mL volumetric flask, dilute with acetonitrile to volume,

and mix. This solution must be freshly prepared.

Borate solution—Transfer 38.1 g of sodium borate to a 1-

liter volumetric flask, dissolve in and dilute with water to

volume, and mix.

Borate buffer—Dissolve 6.2 g of boric acid in approxi-

mately 950 mL of water, adjust with 1 N sodium hydroxide

to a pH of 9.0, and dilute with water to 1 liter.

Diluent—Transfer 176.4 g of sodium citrate dihydrate to a

1000-mL volumetric flask, dissolve in and dilute with Dis-

solution Medium to volume, and mix.

Standard stock solution—Dissolve an accurately weighed

quantity of USPAlendronate Sodium RS inDissolution Me-

dium, and dilute quantitatively and stepwise with the same

solvent to obtain a solution having a known concentration

corresponding to the concentration that would be obtained

by dissolving one Tablet in 900 mL of the same Medium.

Standard solution—Transfer 5.0 mL of the Standard stock

solution to a 50-mL polypropylene screw-cap centrifuge

tube containing 1.0 mL of Diluent and 5.0 mL of Borate

solution buffer, and mix for about 3 minutes. Add 3.0 mL

of 0.05% 9-Fluorenylmethyl chloroformate solution, and

agitate for about 30 seconds. Allow the solution to stand

at room temperature for 25 minutes. Add 25 mL of methyl-

ene chloride, and agitate for about 40 seconds. Centrifuge

the mixture for 10 minutes. Use a portion of the clear upper

aqueous layer.
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Reagent blank—Using 5 mL of water, proceed as directed

for Standard solution, beginning with ‘‘to a 50-mL polypro-

pylene screw-cap centrifuge tube.’’

Test solution—After 30 minutes, withdraw a portion of

the solution under test, and filter immediately. Using 5.0

mL of the filtrate, proceed as directed for Standard solution,

beginning with ‘‘to a 50-mL polypropylene screw-cap cen-

trifuge tube.’’

Chromatographic system (see Chromatography h621i)—

Prepare as directed in the Assay. Chromatograph the Stan-

dard solution, and record the peak responses as directed

for Procedure: the capacity factor, k’, is not less than 2.0;

the column efficiency is not less than 1500 theoretical

plates; the tailing factor is not more than 1.5; and the relative

standard deviation for replicate injections is not more than

2.0%.

Procedure—Separately inject equal volumes (about 50

mL) of the Standard solution, the Test solution, and the Re-

agent blank into the chromatograph, record the chromato-

grams, and measure the responses for the major peaks.

Calculate the quantity, in mg, of alendronate sodium

(C4H12NNaO7P2 � 3H2O) dissolved by the formula:

0.9C(rU / rS),

in which C is the concentration, in mg per mL, of USP Alen-

dronate Sodium RS in the Standard stock solution; and rU

and rS are the peak responses obtained from the Test solution

and the Standard solution, respectively.

Procedure—Determine the amount of C4H13NO7P2 dis-

solved, by employing the procedure set forth in the Assay,

except to make any necessary volumetric adjustment and to

use 200-mL injection volumes.

Tolerances—Not less than 80% (Q) of the labeled amount

of C4H12NNaO7P2 � 3H2O alendronic acid (C4H13NO7P2) is

dissolved in 30 minutes 15 minutes.

Uniformity of dosage units h905i: meet the requirements.

Limit of phosphate—

Mobile phase , System suitabil i ty solut ion , and

Chromatographic system—Proceed as directed in the Assay.

Test solution—Weigh and finely powder not fewer than 20

Tablets. Transfer an accurately weighed portion of the pow-

der, equivalent to about 100 mg of alendronic acid, to a 50-

mL volumetric flask, dissolve in HPLC grade water, soni-

cate for 30 minutes, and shake for 10 minutes. Dilute with

HPLC grade water to volume, and mix. Pass a portion of

this solution through a filter having a 0.45-mm or finer por-

osity, and use the filtrate.

Procedure—Inject a volume (about 100 mL) of the Test

solution into the chromatograph, record the chromatogram,

and measure all of the peak responses. Calculate the percen-

tage of phosphate in the portion of Tablets taken by the for-

mula:

100(ri / rs),

in which ri is the phosphate peak response, and rs is the sum

of the responses of all the peaks: not more than 0.1% is

found.

Assay—

Diluent—Transfer 29.4 g of sodium citrate dihydrate to a

1000-mL volumetric flask, dissolve in and dilute with water

to volume, and mix.

Buffer solution—Transfer 14.7 g of sodium citrate dihy-

drate and 7.05 g of anhydrous dibasic sodium phosphate

to a 1000-mL volumetric flask, dissolve in about 900 mL

of water, adjust with phosphoric acid to a pH of 8.0, dilute

with water to volume, and mix.

0.1% 9-Fluorenylmethyl chloroformate solution—Trans-

fer 250 mg of 9-fluorenylmethyl chloroformate to a 250-

mL volumetric flask, dilute with acetonitrile to volume,

and mix. Prepare this solution fresh just prior to use.
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Borate solution—Transfer 38.1 g of sodium borate to a

100-mL volumetric flask, dissolve in and dilute with water

to volume, and mix. Prepare a 0.1 M sodium borate solution.

Mobile phase—Prepare a filtered and degassed mixture of

Buffer solution, acetonitrile, and methanol (75:20:5). Make

adjustments if necessary (see System Suitability under

Chromatography h621i).

Standard stock preparation—Transfer about 25 mg of

USP Alendronate Sodium RS, accurately weighed, to a

1000-mL volumetric flask, dissolve in and dilute with Dil-

uent to volume, and mix.

Standard preparation—Transfer 5.0 mL of the Standard

stock preparation to a 50-mL polypropylene screw-cap cen-

trifuge tube containing 5 mL of Borate solution, and mix for

about 3 minutes. Add 4 mL of 0.1% 9-Fluorenylmethyl

chloroformate solution, and agitate for about 30 seconds.

Allow the solution to stand at room temperature for 25 min-

utes. Add 25 mL of methylene chloride, and agitate for

about 40 seconds. Centrifuge the mixture for 10 minutes.

Use the clear upper aqueous layer.

Assay preparation—Weigh and finely powder not fewer

than 20 Tablets. Transfer an accurately weighed portion of

the powder, equivalent to about 25 mg of alendronate so-

dium, to a 1000-mL volumetric flask, dilute with Diluent

to volume, and mix. Stir with the aid of a magnetic stirrer

for 30 minutes. Centrifuge a portion of this solution for

about 20 minutes. Using 5.0 mL of the solution so obtained,

proceed as directed for Standard preparation, beginning

with ‘‘to a 50-mL polypropylene screw-cap centrifuge

tube.’’

Reagent blank—Using 5 mL of Diluent, proceed as direc-

ted for Standard preparation, beginning with ‘‘to a 50-mL

polypropylene screw-cap centrifuge tube.’’

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 266-nm detec-

tor and a 4.1-mm 6 25-cm column that contains 10-mm

packing L21. The column is maintained at a constant tem-

perature of about 358. The flow rate is about 1 mL per min-

ute. Chromatograph the Standard preparation, and record

the peak responses as directed for Procedure: the capacity

factor, k’, is not less than 2.0; the column efficiency is not

less than 1500 theoretical plates; the tailing factor is not

more than 1.5; and the relative standard deviation for rep-

licate injections is not more than 2.0%.

Procedure—Separately inject equal volumes (about 50

mL) of the Standard preparation, Assay preparation, and

the Reagent blank into the chromatograph, record the chro-

matograms, and measure the responses for the major peaks.

Calculate the quantity, in mg, of alendronate sodium

(C4H12NNaO7P2 � 3H2O), in the portion of Tablets taken by

the formula:

W(rU / rS),

in which W is the weight, in mg, of USP Alendronate So-

dium RS taken to prepare the Standard stock preparation;

and rU and rS are the peak responses obtained from the Assay

preparation and the Standard preparation, respectively.

Mobile phase—Prepare a 7.2 mM solution of nitric acid in

HPLC grade water.

System suitability solution—Prepare a solution of USP

Alendronate Sodium RS and sodium biphosphate in HPLC

grade water containing 0.2 mg per mL and 0.1 mg per mL,

respectively.

Standard preparation—Prepare a solution of USP Alen-

dronate Sodium RS in HPLC grade water having a known

concentration of about 0.52 mg of alendronate sodium trihy-

drate per mL.

Assay preparation—Weigh and finely powder not fewer

than 20 Tablets. Transfer an accurately weighed portion of

the powder, equivalent to about 100 mg of alendronic acid,

to a 250-mL volumetric flask, dissolve in HPLC grade
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water, sonicate for 30 minutes, and shake for 10 minutes.

Dilute with HPLC grade water to volume, and mix. Pass a

portion of this solution through a filter having a 0.45-mm or

finer porosity, and use the filtrate.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 240-nm detec-

tor and a 4.1-mm 6 25-cm column that contains packing

L53. L## (see Chromatography h621i). The flow rate is

about 1.6 mL per minute. Chromatograph the System suit-

ability solution, and record the peak responses as directed

for Procedure: the resolution, R, between alendronate and

phosphate is not less than 2.0; the tailing factor is not more

than 1.5; and the relative standard deviation for replicate in-

jections is not more than 2.0%.

Procedure—Separately inject equal volumes (about 100

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. Calculate the

quantity, in mg, of alendronic acid (C4H13NO7P2) in the por-

tion of Tablets taken by the formula:

250(249.10/325.12)C(rU / rS),

in which 249.10 and 325.12 are the molecular weights of

alendronic acid and alendronate sodium trihydrate, respec-

tively; C is the concentration, in mg per mL, of alendronate

sodium trihydrate in the Standard preparation; and rU and rS

are the peak responses obtained from the Assay preparation

and the Standard preparation, respectively.&1S (USP27)

BRIEFING

Allopurinol Oral Solution, page 1991 of PF 28(6) [Nov.–Dec.
2002]; Atenolol Oral Solution, page 1991 of PF 28(6) [Nov.–
Dec. 2002]. These two new monographs, which previously ap-
peared in Pharmacopeial Previews, are now recommended to be

published as four monographs, with changes, in In-Process Revi-
sion for inclusion in USP. The Expert Committee on Nomenclature
and Labeling voted to approve the separate titles in the general
form [DRUG] Oral Solution and [DRUG] Oral Suspension to alle-
viate confusion if a preparation called ‘‘Oral Solution’’ could in
fact be a suspension with ‘‘shake well’’ instructions where tablets
formulated with insoluble excipients provide the prescribed
amount of the therapeutically active ingredient.
The revised titles ‘‘Vehicle for Oral Solution’’ and ‘‘Vehicle for

Oral Suspension’’ are indicated in the compounding directions, and
control of pH is recommended similarly as for the monographs on
the vehicles.

(CRX: C. Okeke; NL: C. Barnstein) RTS—39822-1

Add the following:

&Allopurinol Oral Solution Suspension

» Allopurinol Oral Solution Suspension contains

not less than 90.0 percent and not more than

110.0 percent of the labeled amount of allopurinol

(C5H4N4O). Prepare Allopurinol Oral Solution

Suspension at a 2% concentration, for example,

as follows (see Pharmaceutical Compounding—

Nonsterile Preparations h795i).

Allopurinol . . . . . . . . . . . . . . . . . . 2 g

Glycerin . . . . . . . . . . . . . . . . . . . . 5 mL

Oral Suspension Vehicle Vehicle for

Oral Suspension . . . . . . . . . . . . . 45 mL

Oral Solution Vehicle, Vehicle for

Oral Solution, a sufficient quantity

to make . . . . . . . . . . . . . . . . . . . 100 mL

Calculate Select the number of Tablets that con-

tain the specified amount of Allopurinol and cal-

culate the quantity of each ingredient required for

the total amount to be prepared. Accurately

count/weigh/measure each ingredient., or obtain
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the required number of Tablets. Thoroughly pul-

verize the tablets., if used. Mix the Allopurinol

powdered Allopurinol Tablets and Glycerin to

form a smooth paste, incorporate the Oral Suspen-

sion Vehicle, Vehicle for Oral Suspension, add

sufficient Oral Solution Vehicle Vehicle for Oral

Solution to volume, and mix well. Adjust the

pH, if necessary. Package, and label.

Packaging and storage—Package in a tight container, and

store at controlled room temperature.

Labeling—Label it to state that it is to be shaken well be-

fore use and that it is to be discarded after 60 days. Label it

to state that it is to be kept out of the reach of children. Label

it to indicate the nominal content of Allopurinol Oral Solu-

tion. in the Oral Suspension.

pH h791i: an apparent pH between 6.5 and 7.5.

Beyond-use date: not more than 60 days after prepara-

tion.&1S (USP27)

BRIEFING

Atenolol Oral Solution, page 1991 of PF 28(6) [Nov.–Dec.
2002]—See briefing under Allopurinol Oral Solution.

(CRX: C. Okeke; NL: C. Barnstein) RTS—39822-2

Add the following:

&Atenolol Oral Solution

» Atenolol Oral Solution contains not less than

90.0 percent and not more than 110.0 percent of

the labeled amount of atenolol (C14H22N2O3).

Prepare Atenolol Oral Solution at a 0.2% concen-

tration, for example, as follows (see Pharmaceu-

tical Compounding—Nonsterile Preparations

h795i):

Atenolol . . . . . . . . . . . . . . . . . . . . 200 mg

Glycerin . . . . . . . . . . . . . . . . . . . . 5 mL

Oral Suspension Vehicle Vehicle for

Oral Suspension . . . . . . . . . . . . . 45 mL

Oral Solution Vehicle Sugar Free

Vehicle for Oral Solution,

Sugar Free, a sufficient quantity

to make . . . . . . . . . . . . . . . . . . . 100 mL

Calculate the quantity of each ingredient required

for the total volume and atenolol strength to be

prepared. Accurately weigh/measure each ingre-

dient. Atenolol Oral Solution (0.2%) may be pre-

pared from Atenolol powder or pulverized tablets

or Atenolol Tablets. Mix the Atenolol, previously

pulverized, and Glycerin to form a smooth paste.

Incorporate the Oral Suspension Vehicle if Ateno-

lol Tablets are used to prepare the Oral Solution.

The Oral Suspension Vehicle may be omitted if

Atenolol is dissolved to prepare the Oral Solution.

Vehicle for Oral Suspension or an equal volume of

Vehicle for Oral Solution, Sugar Free. [NOTE—

The Vehicle for Oral Suspension may be omitted.]

Incorporate sufficient Oral Solution Vehicle Vehi-

cle for Oral Solution, Sugar Free in increments to
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bring to volume, and mix well. Adjust the pH, if

necessary. [NOTE—Do not use a sucrose-contain-

ing vehicle for oral solution.] Package, and label.

Packaging and storage—Package in amber, tight con-

tainers, and store at controlled room temperature.

Labeling—Label it to state that it is to be shaken well be-

fore use, and discarded after 60 days. Label it to state that it

is to be kept out of reach of children. Label it to indicate the

nominal atenolol concentration.

Beyond-use date: not more than 60 days after prepara-

tion.&1S (USP27)

BRIEFING

Anthrax Vaccine Adsorbed. Because there is no existing USP
monograph for this article, a new monograph is being proposed.
The approved U.S. Reference Anthrax Vaccine to be used in the
test for Relative potency, included in the proposed monograph, is
available from the Center for Biologics Evaluation and Research,
Food and Drug Administration.

(VVI: L. Bhattacharyya) RTS—37388-1; 39647-1; 39509-1;
39972-1

Add the following:

&Anthrax Vaccine Adsorbed

» Anthrax Vaccine Adsorbed is a sterile, milky-

white suspension made from cell-free filtrates of

microaerophilic cultures of an avirulent, non-

encapsulated strain of Bacillus anthracis. The fi-

nal product contains no dead or live bacteria.

The production cultures are grown in a chemically

defined protein-free medium containing amino

acids, vitamins, inorganic salts, and sugars. The

sterile filtrate is adsorbed on sterile aluminum hy-

droxide, concentrated 10-fold, and resuspended in

sterile physiological saline containing formalde-

hyde with benzethonium chloride as a preserva-

tive. Sublots may be combined to produce final

lots. The product meets potency requirements

when tested against the U.S. Reference Standard

Anthrax Vaccine, in accordance with approved

procedures (guinea pig intracutaneous challenge

models).

Packaging and storage—Preserve in multiple-dose tight

Type I glass containers, and store at a temperature between

28 and 88. Do not freeze.

Expiration date—The expiration date is 18 months from

the date of manufacture.

Labeling—Label it to state that it is to be well shaken be-

fore use and that it is not to be frozen. Label it to state that it

is ‘‘Rx only’’ and not to be used after the expiration date

given on the package.

FILTRATE—

Identification—

Trichloroacetic acid solution—Prepare a solution of tri-

chloroacetic acid (see Reagent Specifications in the section

Reagents, Indicators, and Solutions) in water containing

100 g trichloroacetic acid per 100 mL of the solution.

Sample buffer—Prepare a solution containing 141 mM

tris(hydroxymethyl)aminomethane, 106 mM tris(hydroxy-

methyl)aminomethane hydrochloride, 0.51 mM edetate di-

sodium, 2% (w/v) dodecyl lithium sulfate, 10% (v/v)

glycerol, 0.22 mM Coomassie blue G-250, and 0.175 mM

phenolsulfonphthalein. If necessary, adjust with hydrochlo-

ric acid or sodium hydroxide to a pH of 8.5.
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Running buffer—Prepare a solution containing 25 mM

tris(hydroxymethyl)aminomethane, 192 mM glycine, and

0.1% (w/v) dodecyl sodium sulfate (see Reagent Specifica-

tions in the section Reagents, Indicators, and Solutions) in

water. If necessary, adjust with hydrochloric acid or sodium

hydroxide to a pH of 8.5.

Transblotting buffer—Prepare a solution containing 12.5

mM tris(hydroxymethyl)aminomethane, 96 mM glycine,

and 10% (v/v) methanol. If necessary, adjust with hydro-

chloric acid or sodium hydroxide to a pH of 8.0.

Blocking buffer—Prepare a solution containing 10 mM

monobasic sodium phosphate, 150 mM sodium chloride,

5% (w/v) nonfat dry milk, and 0.05% (w/v) Polysorbate

20. Adjust with sodium hydroxide to a pH of 7.4.

Primary antibody solutions—Prepare suitable monoclo-

nal antibodies raised against the Protective Antigen (PA),

the Lethal Factor (LF), and the Edema Factor (EF), respec-

tively, of Bacillus anthracis in murine ascites cells, har-

vested, and used without further purification. Immediately

before use, dilute each of the murine ascites fluids contain-

ing the monoclonal antibodies 1:1000 (v/v) with the Block-

ing buffer.

Secondary antibody solution—Immediately before use,

dissolve according to the manufacturer’s instructions, if

necessary, and dilute the stock horseradish peroxidase con-

jugated to goat anti-mouse IgG solution 1:1000 with Block-

ing buffer.

Chromogenic visualization solution—Prepare a 150 mg

per mL solution of 4-chloro-1-naphthol in water.

Test solution—Use Anthrax Vaccine Filtrate as is.

Procedure—In a suitable centrifuge tube transfer 30/c mL

of the Test solution, where c is the total protein concentra-

tion, in mg per mL, of the solution as determined in the test

for Total protein. Add 16.5/c mL of Trichloroacetic acid

solution, and incubate for at least 10 minutes. Centrifuge

at 9,000g for about 10 minutes, decant off the supernatant,

and hold the tube inverted to drain on a filter paper. Dissolve

the pellet in about 60 mL of Sample buffer, and transfer the

solution to a polypropylene microfuge tube that has a lid.

Close the lid tightly, secure with a lid-lock, and heat at

1008 for 5 minutes. Allow the solution to cool to room tem-

perature, and centrifuge at 10,000g for 15 seconds to collect

the liquids. In a suitable device for polyacrylamide-gel elec-

trophoresis (see Electrophoresis h726i and the section Poly-

acrylamide Gel Electrophoresis under Biotechnology-

Derived Articles—Tests h1047i) add appropriate volumes

of the Running buffer in the upper and the lower buffer

chambers. Attach a 4%–20% gradient tris-glycine poly-

acrylamide slab gel sandwiched between two glass plates,

such that the wells for sample application are exposed to

the Running buffer in the upper buffer chamber. Apply

about 20-mL aliquots of the treated Test solution in three al-

ternate lanes. [NOTE—Do not apply any solution in the out-

side lanes.] Connect the lower buffer chamber electrode to

the positive terminal and the upper buffer chamber electrode

to the negative terminal of a suitable power supply unit, and

carry out the electrophoresis at a constant current of about

40 mA. When the dye-front is about 1 cm from the bottom

of the gel (about 40 minutes), stop the current, and remove

the gel from the gel assembly. [NOTE—Do not touch the gel

with bare hand. Use gloves.]

Place 3–4 filter papers (see Reagent Specifications in the

section Reagents, Indicators, and Solutions), cut to the size

of the gel and soaked in the Transblotting buffer, on the an-

ode plate of a suitable semidry electroblotter. Cut a nitrocel-

lulose membrane to the same size as the gel plus 1–2 mm on

each side, and ‘‘wet’’ the membrane by immersing it into the

Transblotting buffer for about 15 seconds, such that there is

no air-bubble between the buffer and the membrane. Place

the ‘‘wet’’ membrane immediately on the stack of filter pa-

pers, and remove all air bubbles between the membrane and
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filter paper by rolling a pipet, or equivalent, gently over the

surface of the membrane. Place a few drops of the Trans-

blotting buffer on the membrane, and then carefully place

the gel on it. Gently roll a pipet, or equivalent, over the sur-

face of the gel to ensure intimate contact between the gel

and the membrane, making sure that there are no air bubbles

in between. Place a filter paper cut to the size of the gel and

soaked in the Transblotting buffer, such that there is no air-

bubble between the filter paper and the gel. Place 2–3 addi-

tional filter papers, prepared in a similar manner, on the top,

and complete the transfer stack by placing the cathode plate

on the top. Apply a current of about 250 mA, and continue

transfer for 90 minutes.

Remove the membrane, and wash it quickly by immer-

sing into water for 15 seconds. [NOTE—Do not touch the

membrane with bare hand. Use gloves.] Cut the membrane

into three strips such that each strip contains a lane contain-

ing the Test solution, and mark the strips as PA, LF, and EF

at the top. Place each strip in a heat-sealable bag, add 5 mL

of Blocking buffer, and seal the bag. Incubate for 30 minutes

with constant agitation. Open each bag, and pour out the

Blocking buffer. Add 9 mL of the diluted Primary antibody

solution against PA to the bag containing the strip marked

PA. Similarly, add 9 mL of the diluted Primary antibody

solution against LF and EF to the bags containing strips la-

beled LF and EF, respectively. Seal the bags, and incubate

under agitation for 2 hours at room temperature or overnight

at 28 to 88. Remove the strips from the plastic bags, and

place in separate plastic boxes. Add sufficient Blocking buf-

fer so that each strip is completely immersed. Agitate for at

least 30 minutes at room temperature with two changes of

Blocking buffer. Remove the strips, and place each strip in a

new heat-sealable plastic bag. Add 9 mL of the Secondary

antibody solution to each plastic bag. Seal the bags, and in-

cubate for 1 hour at room temperature under agitation. Re-

move the strips from the plastic bags, and place in separate

plastic boxes. Add sufficient Blocking buffer so that each

strip is completely immersed. Agitate for at least 30 minutes

at room temperature with two changes of the Blocking buf-

fer. Transfer each strip into a new heat-sealable plastic bag,

add 9 mL Chromogenic visualization solution, 10 mL of

30% (v/v) hydrogen peroxide, and seal the bags. Incubate

for about 30 minutes under agitation. Transfer the strips into

separate plastic boxes, and remove the excess 4-chloro-1-

naphthol by incubating with water under agitation for 10

minutes. Visual observation indicates a strong positive band

on the strip labeled PA (Protective Antigen), a faintly detect-

able band on the strip labeled LF (Lethal Factor), and no

detectable band on the strip labeled EF (Edema Factor).

83 kDa protein—

Trichloroacetic acid solution, Sample buffer, Running

buffer, and Test solution—Prepare as directed under Identi-

fication.

Staining solution—Prepare a solution of Coomassie blue

G-250 having a concentration of 1.25 g per L in a mixture of

water, methanol, and acetic acid (5:4:1, v/v).

Protein molecular weight standard solution—Reconsti-

tute a vial of protein molecular weight standard mixture con-

taining proteins of molecular weights at least in the range of

14 to 200 kDa, according to manufacturer’s instruction. Di-

lute the solution with Sample buffer such that the concentra-

tion of each protein in the solution is about 0.5 mg per mL.

Procedure—In a suitable centrifuge tube transfer 10/c mL

of the Test solution, where c is the total protein concentra-

tion, in mg per mL, of the solution as determined by the test

for Total protein (see below). Add 5.5/c mL of Trichloroa-

cetic acid solution, and incubate for at least 10 minutes.

Centrifuge at 9,000g for about 10 minutes, decant off the

supernatant, and hold the tube inverted to drain on a filter

paper. Dissolve the pellet in 20 mL of Sample buffer, and
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transfer the solution to a polypropylene microfuge tube with

a lid. Transfer 20 mL of Protein molecular weight standard

solution to another polypropylene microfuge tube with a lid.

Close the lids tightly, secure with lid-locks, and heat both

solutions at 1008 for 5 minutes. Allow the solutions to cool

to room temperature, and centrifuge at 10,000g for 15 sec-

onds to collect the liquids. Apply the solutions to two con-

secutive lanes of a 4%–20% gradient tris-glycine

polyacrylamide slab gel [NOTE—Do not apply any solution

in the outside lanes.], and electrophorese as directed under

Identification (see Electrophoresis h726i and the section

Polyacrylamide Gel Electrophoresis under Biotechnology-

Derived Articles—Tests h1047i). When the dye-front is

about 1 cm from the bottom of the gel (about 40 minutes),

stop the current, and remove the gel from the gel assembly.

Soak the gel in a suitable volume of the Staining solution for

at least 1 hour, such that the gel is completely immersed in

the Staining solution during staining. [NOTE—Do not touch

the gel with bare hand. Use disposable gloves.] Destain the

gel with a large volume of water under constant agitation

with repeated changes of water until the background of

the gel is completely color free. Using the molecular

weights of the proteins in Protein molecular weight stan-

dard solution, identify the band corresponding to the Protec-

tive Antigen (MW about 83 kDa) in the Test solution lane.

[NOTE—This band is also the single most predominant band

in the lane of the Test solution.] Scan the gel, and determine

the relative amount (by peak area) of the 83-kDa band by

densitometry in the lane of the Test solution. The content

of 83 kDa band is not less than 35% of the total peak area.

Total protein—

Standard solution A—Prepare a solution of albumin bo-

vine serum (see Reagent Specifications in the section Re-

agents, Indicators, and Solutions) in water to obtain a

known concentration of about 2.0 mg per mL.

Standard solutions B, C, D, and E—Dilute Standard solu-

tion Awith water to obtain solutions having protein concen-

trations of 4, 8, 16, and 24 mg per mL, respectively.

Test solution—Use Anthrax Vaccine Filtrate as is.

Procedure (See Biotechnology-Derived Articles—Tests

h1047i, Total Protein Assay, Method 3)—To a series of test

tubes transfer 800 mL each of Standard solutions B, C, D,

and E and the Test solution. Also transfer 800 mL of water

to be used as the blank. Add 200 mL of Coomassie blue G-

250 dye solution (see Reagent Specifications in the section

Reagents, Indicators, and Solutions) to each tube, and mix

without foaming. Determine absorbances of the solutions at

595 nm using a suitable spectrophotometer (see Spectropho-

tometry and Light-Scattering h851i), using the blank to set

the instrument to zero. [NOTE—Do not use quartz (silica)

spectrophotometer cells; the dye binds to silica.] Construct

a standard curve by plotting the absorbances versus protein

concentrations, in mg per mL, of Standard solutions B, C, D,

and E and by drawing a best-fit straight line using the linear

regression method. From the standard curve, determine the

total protein concentration of the Test solution using the ab-

sorbance value. The protein concentration is between 5 and

20 mg per mL.

FINAL PRODUCT—

Aluminum—

Standard solutions—Prepare as directed for Standard

Preparations under Aluminum h206i, except to prepare so-

lutions containing 10, 20, 30, 40, and 50 mg per mL of alu-

minum.

Test solution—Mix Anthrax Vaccine Adsorbed, Final Pro-

duct well, and transfer 0.2 mL to a 10-mL volumetric flask.

Add 0.5 mL of concentrated sulfuric acid and 0.5 mL of

concentrated nitric acid, and mix gently. Incubate at room

temperature for 30 minutes or until the solution becomes es-

sentially clear. Dilute with water to volume.
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Procedure—Proceed as directed for Procedure under Alu-

minum h206i. Plot the absorbances versus the content of

aluminum, in mg per mL, for the Standard solutions, and

draw a best-fit straight line through the points using a linear

regression model. Calculate the amount of aluminum in An-

thrax Vaccine Adsorbed, in mg per mL. The aluminum con-

centration is between 0.8 and 1.5 mg per mL.

Safety—It meets the requirements when tested as directed

in the section Safety Tests—Biologicals under Biological

Reactivity Tests, In Vivo h88i.

Sterility h71i—It meets the requirements when tested as

directed for Direct Inoculation of the Culture Mediummeth-

od under Test for Sterility of the Product to be Examined.

pH h791i: between 7.5 and 8.5.

Sodium chloride—

Standard solutions A and B—Prepare two solutions of so-

dium chloride in water having concentrations of 0.2 mM

and 2.0 mM, respectively.

Test solution—Transfer 0.5 mL of Anthrax Vaccine Ad-

sorbed, Final Product to a 50-mL volumetric flask. Dilute

with water to volume.

Procedure—Determine the voltage readings of Standard

solutions A and B and the Test solution using an ion-specific

electrode specific for the chloride ion electrically coupled

with a standard silver–silver chloride reference electrode.

Plot the voltage readings versus concentration of chloride,

in mg per mL, for Standard solutions A and B, and draw

a straight line joining the points. Calculate the concentration

of chloride ion in the Test solution from the voltage reading.

Assuming that the chloride ion comes entirely from sodium

chloride, calculate the concentrations of sodium chloride in

the Test solution. The concentration of sodium chloride in

Anthrax Vaccine Adsorbed is between 0.75% and 0.95%

(w/v).

Formaldehyde—

Potassium ferricyanide solution—Dissolve 2.5 g of potas-

sium ferricyanide in about 100 mL of water, and mix.

Phenylhydrazine hydrochloride solution—Dissolve 4 g of

phenylhydrazine hydrochloride in 100 mL of absolute alco-

hol, add 2 mL of water, and mix.

Standard stock solution—To prepare a stock solution,

proceed as directed in the Assay under Formaldehyde Solu-

tion to determine the concentration of formaldehyde in per-

cent (w/v).

Standard solutions—Dilute the Standard stock solution in

water to obtain solutions having concentrations of 0.005%,

0.01%, and 0.02% (w/v).

Test solution—Use Anthrax Vaccine Adsorbed, Final Pro-

duct as is.

Procedure—To suitable glass centrifuge tubes transfer 1.0

mL each of water, the Standard solutions, and the Test solu-

tion. To each tube add 1.0 mL of Potassium ferricyanide

solution, 4.0 mL of 18% (w/v) hydrochloric acid and 2.0

mL of Phenylhydrazine hydrochloride solution. Mix after

each addition. Incubate for 50 to 60 minutes at room tem-

perature. Centrifuge the solutions at 10,000g for at least

10 minutes, and measure absorbances of the supernatants

at 540 nm using a suitable spectrophotometer (see Spectro-

photometry and Light-Scattering h851i). Plot the absor-

bances versus concentrations of formaldehyde, in mg per

mL, in the Standard solutions, and draw the best-fit straight

line through the points. Calculate the amount of formalde-

hyde in the sample in percent (w/v). The concentration of

formaldehyde in Anthrax Vaccine Adsorbed is less than

0.02% (w/v).
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Benzethonium chloride—

Citrate buffer—Dissolve 25 g of citric acid monohydrate

in about 60 mL of water, and adjust with a solution of so-

dium hydroxide to a pH of 4.5. Transfer the solution to a

100-mL volumetric flask. Dilute with water to volume,

and mix.

Dye solution—Dissolve 50 mg of 2’,4’,5’,7’-tetrabromo-

fluorescein in about 100 mL water, and mix. Dilute 1 mL

of this solution to 100 mL with water.

Docusate sodium solution—Dissolve 50 mg of docusate

sodium in 1 L of water.

Standard solution A—Transfer about 0.5 g, accurately

weighed, of benzethonium chloride to a 100-mL volumetric

flask, dissolve in about 60 mL water, dilute with water to

volume, and mix.

Standard solutions B, C, D, and E—Dilute Standard solu-

tion Awith water to obtain solutions having concentrations

of 0.001%, 0.002%, 0.003%, and 0.004% (w/v), respective-

ly.

Test solution—Use Anthrax Vaccine Adsorbed, Final Pro-

duct as is.

Procedure—Transfer 4.0 mL each of Standard solutions

B, C, D, and E and the Test solution to suitable glass cen-

trifuge tubes. Add 1.0 mL Citrate buffer and 0.4 mL of the

Dye solution to each tube, and mix. Add 4.0 mL of 1,1,2,2-

tetrachloroethane to each tube, and vigorously mix on a vor-

tex mixer for 1 minute. Centrifuge at about 1,000g for at

least 15 minutes to separate the organic layer from the aque-

ous layer. Transfer 2.0 mL of the organic layer from the

tubes to another set of glass tubes. Add 4.0 mL of water

and 0.5 mL of Citrate buffer to each tube, and mix on a vor-

tex mixer for approximately 1 minute. Titrate the benzetho-

nium chloride-dye complex in each tube with the Docusate

sodium solution (see Titrimetry h541i) to the colorimetric

endpoint indicated by the disappearance of the pink color

of the organic layer. [NOTE—Vigorously mix the solution

on a vortex mixer after each addition of the Docusate so-

dium solution.] Plot the volumes of Docusate sodium solu-

tion required versus the concentrations of benzethonium

chloride in Standard solutions B, C, D, and E, and draw a

best-fit straight line through the points. Determine the con-

centration of benzethonium chloride in the Test solution

from the volume of Docusate sodium solution required to

titrate the Test solution. The concentration of benzethonium

chloride in Anthrax Vaccine Adsorbed is between 0.0015%

and 0.0030% (w/v).

Relative potency—

Standard solutions—Dilute approved U.S. Reference

Standard Anthrax Vaccine 1:1.6, 1:4, 1:10, and 1:25 asepti-

cally with a sterile 0.9% sodium chloride solution.

Test solutions—Dilute Anthrax Vaccine Adsorbed, Final

Product 1:1.6, 1:4, 1:10, and 1:25 aseptically with a sterile

0.9% sodium chloride solution.

Procedure—Assign each dilution to a set of 12 randomly

selected guinea pigs, strain Mdh:S(RA), 6 males and 6 fe-

males, each weighing 315 to 385 g on the day of vaccina-

tion. Inject the animals subcutaneously in the ventral

abdomen with 0.5 mL of the assigned dilutions. On the

14th day post-vaccination, challenge the animals with ap-

proximately 1000 spores of Bacillus anthracis Vollum 1B,

and record the deaths daily for a 10-day observation period.

Record the numbers of surviving animals for each of the

Standard solutions and the Test solutions at the end of the

test. Perform calculations by estimating best-fit lines for the

Standard solutions and the Test solutions using a logistic re-

gression model that utilizes the number of animals that sur-

vived at the end of the test and the time to death for the

animals that died. Evaluate statistically the lines correspond-

ing to the Standard solutions and the Test solutions for par-

allelism. Determine the common slope, and draw the

parallel lines using the common slope. The relative potency
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of Anthrax Vaccine Adsorbed with respect to the corre-

sponding Approved U.S. Reference Standard Anthrax Vac-

cine is the antilog of the horizontal distance between the two

parallel lines. The relative potency of Anthrax Vaccine Ad-

sorbed is acceptable if it is between 0.53 and 1.79, both val-

ues inclusive.&1S (USP27)

BRIEFING

Atracurium Besylate Injection, page 2943 of the First Supple-
ment and page 593 of the Third Interim Revision Announcement to
USP 26 and NF 21 of PF 29(3) [May–June 2003].The limit for
other known impurities in the test for Related compounds is pro-
posed to be modified to reflect the levels found in approved pro-
ducts.

(PA3: S. Salado) RTS—39720-1

Change to read:
Related compounds—
Buffer solution, Solution A, Solution B, Mobile phase, and

Standard preparation—Proceed as directed in the Assay under
Atracurium Besylate.
System suitability solution—Heat a portion of the Standard prep-

aration at 908 for 30 minutes, and chill immediately to about 58.
Diluted standard preparation—Dilute a portion of the Standard

preparation quantitatively, and stepwise if necessary, with Solution
A to obtain a solution having a known concentration of about 0.02
mg per mL.
Test preparation—Use the Assay preparation.
Chromatographic system—Prepare as directed for Chromato-

graphic system in the Assay. Chromatograph the System suitability
solution and the Diluted standard preparation, record the chroma-
tograms, and measure the responses for the degradation products
by comparing the peak responses of the System suitability solution
to those of the Diluted standard preparation as directed for Proce-
dure: the retention times relative to the atracurium besylate cis-cis-
isomer are about 0.22 for the acidic compound, 0.29 for laudano-
sine, 0.44 and 0.50 for the trans- and cis-isomers, respectively, of
the hydroxy compound, and about 1.28 and 1.33 for the trans- and
cis-isomers, respectively, of the monoacrylate.
Procedure—Separately inject equal volumes (about 20 mL) of

the Diluted standard preparation and the Test preparation into
the chromatograph, record the chromatograms, and measure the
peak responses, except the peak due to benzenesulfonic acid occur-
ring at a retention time of about 0.08 relative to the atracurium be-
sylate cis-cis-isomer. Calculate the percentage of each impurity in
the portion of Test preparation taken by the formula:

100(C/M)(ri / rs),

in which C is the concentration, in mg per mL, of USPAtracurium
Besylate RS in the Diluted standard preparation; M is the concen-
tration of atracurium besylate, in mg per mL, in the Test prepara-

tion; ri is the peak response for each impurity obtained from the
Test preparation; and rs is the sum of the responses of all the peaks
obtained from the Diluted standard preparation: not more than
6.0% of the acidic compound, not more than 6.0% of the combined
cis- and trans-isomers of the hydroxy compound, not more than
3.0% of laudanosine, and not more than 3.0% of the combined
cis- and trans-isomers of the monoacrylate, .and not more than
0.5% of other known impurities.3

&and not more than 2.0% of other known impur-

ities&1S (USP27)

is found; not more than 0.1% of any other impurity is found; and
not more than 15.0% of total impurities is found.

.(Postponed Indefinitely).3

BRIEFING

Betahistine Hydrochloride, page 1401 of PF 26(5) [Sept.–
Oct. 2000]. This new monograph, which previously appeared in
Pharmacopeial Previews, is now forwarded to In-Process Revision
with editorial changes. Based on the comments received it is pro-
posed to replace alcohol with absolute alcohol as a Diluent in Re-
lated compounds section.

(PA5: A. Wilk) RTS—39859-1

Add the following:

&Betahistine Hydrochloride

C8H12N2 � 2HCl 209.12

2-Pyridineethanamine, N-methyl-, dihydrochloride.

2- [2- (Methylamino)e thyl ]pyr id ine dihydrochlo-

ride [5579-84-0].

» Betahistine Hydrochloride contains not less than

99.0 percent and not more than 101.0 percent of

C8H12N2 � 2HCl, calculated on the dried basis.
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Packaging and storage—Preserve in well-closed, light-re-

sistant containers.

USP Reference standards h11i—USP Betahistine Hydro-

chloride RS.

Identification—

A: Infrared Absorption h197Ki.

B: The RF value and intensity of the principal spot in the

chromatogram of Test solution 2 correspond to those in the

chromatogram of Standard solution 1, obtained as directed

in the test for Related compounds.

pH h791i: between 2.0 and 3.0, in a solution (1 in 10).

Loss on drying h731i—Dry it between 1008 and 1058 to

constant weight: it loses not more than 0.5% 1.0% of its

weight.

Residue on ignition h281i: not more than 0.1%.

Related compounds—

Adsorbent: 0.25-mm layer of chromatographic silica gel

mixture.

Diluent—Prepare a mixture of alcohol and water (3:1).

Test solution 1—Dissolve about 250 mg of Betahistine

Hydrochloride, accurately weighed, in 5.0 mL of Diluent.

Test solution 2—Dilute 1.0 mL of Test solution 1with Dil-

uent to 25.0 mL, and mix.

Resolution solution—Pepare a solution of USP Betahis-

tine Hydrochloride RS and 2-vinylpyridine in Diluent con-

taining 1.0 mg of each per mL.

Standard solution 1—Prepare a solution of USP Betahis-

tine Hydrochloride RS inDiluent containing 2.0 mg per mL.

Standard solution 2—Dilute 1.0 mL of Standard solution

1 with Diluent to 20.0 mL. Dilute 1.0 mL of this solution

with Diluent to 20.0 mL, and mix.

Standard solution 3—Dilute 5.0 mL of Standard solution

2 with Diluent to 5.0 mL, and mix.

Application volume: 5 mL.

Developing solvent system: a mixture of toluene, absolute

alcohol, and ammonium hydroxide (10:5:1).

Procedure—Proceed as directed for Thin-Layer

Chromatography under Chromatography h621i, except to

develop dry the plate under a current of warm air, in a hood,

and then dry followed by heating for 10 minutes at 1108.

Examine the plate under short-wavelength UV light using

a quantitative scanner. The resolution, R, between the peaks

due to 2-vinylpyridine and betahistine in the scan of the

chromatogram of the Resolution solution is not less than

3.0. The area obtained for any individual impurity is not

greater than that obtained for the major peak in the chroma-

togram of Standard solution 2: not more than 0.25% of any

individual impurity is found. The total amount of impurities

found is not greater than twice the area of the major peak in

the same solution: not more than 0.5% of total impurities is

found.

Assay—Dissolve about 80 mg of Betahistine Hydro-

chloride, accurately weighed, in 60 mL of a mixture of gla-

cial acetic acid and acetic anhydride (5:1). Titrate with 0.1 N

perchloric acid VS, determining the endpoint potentiometri-

cally, using suitable electrodes (see Titrimetry h541i). Per-

form a blank determination, and make any necessary

correction. Each mL of 0.1 N perchloric acid is equivalent

to 10.455 mg of C8H12N2 � 2HCl.&1S (USP27)

BRIEFING

Betamethasone Oral Solution, USP 26 page 233; Betametha-
sone Syrup, USP 26 page 233; Betamethasone Tablets, USP 26
page 234. It is proposed to revise the Identification test in accor-
dance with the general chapter Thin-Layer Chromatographic Iden-
tification Test h201i. It is also proposed to revise the Packaging

# 2003 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

Pharmacopeial Forum
Vol. 29(4) [July–Aug. 2003] IN-PROCESS REVISION 1009

In-P
rocess

R
evision



and storage section to include the recommended temperature
range, as established by the USP Packaging, Storage, and Distribu-
tion Expert Committee.

(PA1: C. Anthony; PSD: C. Okeke) RTS—39938-1

Betamethasone Oral Solution
(Monograph under this new title—to become official
June 1, 2005)
(Current monograph title is Betamethasone Syrup)

Change to read:
Packaging and storage—Preserve in well-closed containers.

&Store between 28 and 258C, excursion permitted between

158 and 308C, protected from light. Preserve in a tight con-

tainer. Protect from freezing.&1S (USP27)

Delete the following:
&Identification—Evaporate 25 mL of the Assay preparation, pre-
pared as directed in the Assay, on a steam bath just to dryness, and
dissolve the residue in 0.5 mL of alcohol. Proceed as directed for
Identification test B under Betamethasone, beginning with ‘‘Ap-
ply 10 mL of this solution.’’&1S (USP27)

Add the following:

&Thin-Layer Chromatographic Identification Test

h201i—

Test solution—Evaporate 25 mL of the Assay preparation,

prepared as directed in the Assay, on a steam bath just to

dryness, and dissolve the residue in 0.5 mL of alcohol.

Developing solvent system: a mixture of chloroform and

diethylamine (2:1).

Procedure—Proceed as directed in the chapter. Locate the

spots by lightly spraying with dilute sulfuric acid (1 in 2)

and heating on a hot plate or under a lamp until spots ap-

pear.&1S (USP27)

BRIEFING

Betamethasone Syrup, USP 26 page 233—See briefing under
Betamethasone Oral Solution.

(PA1: C. Anthony; PSD: C. Okeke) RTS—39938-1

Betamethasone Syrup
(Current title—not to change until June 1, 2005)
Monograph title change—to become official June 1,
2005
See Betamethasone Oral Solution

Change to read:
Packaging and storage—Preserve in well-closed containers.

&Store between 28 and 258C, excursion permitted between

158 and 308C, protected from light. Preserve in a tight con-

tainer. Protect from freezing.&1S (USP27)

Delete the following:
&Identification—Evaporate 25 mL of the Assay preparation, pre-
pared as directed in the Assay, on a steam bath just to dryness, and
dissolve the residue in 0.5 mL of alcohol. Proceed as directed for
Identification test B under Betamethasone, beginning with ‘‘Apply
10 mL of this solution.’’&1S (USP27)

Add the following:

&Thin-Layer Chromatographic Identification Test

h201i—

Test solution—Evaporate 25 mL of the Assay preparation,

prepared as directed in the Assay, on a steam bath just to

dryness, and dissolve the residue in 0.5 mL of alcohol.

Developing solvent system: a mixture of chloroform and

diethylamine (2:1).

Procedure—Proceed as directed in the chapter. Locate the

spots by lightly spraying with dilute sulfuric acid (1 in 2)

and heating on a hot plate or under a lamp until spots ap-

pear.&1S (USP27)
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BRIEFING

Betamethasone Tablets, USP 26 page 234—See briefing under
Betamethasone Oral Solution.

(PA1: C. Anthony; PSD: C. Okeke) RTS—39938-2

Change to read:
Packaging and storage—Preserve in well-closed containers.

&Store between 28 and 258C, excursion permitted between

158 and 308C, and preserve in a tight container. [NOTE—

Protect the 21-tablet pack from excessive mois-

ture.]&1S (USP27)

Delete the following:
&Identification—Evaporate 50 mL of the Assay preparation, pre-
pared as directed in the Assay, on a steam bath just to dryness, and
dissolve the residue in 1 mL of chloroform. Proceed as directed for
Identification test B under Betamethasone, beginning with ‘‘Apply
10 mL of this solution.’’&1S (USP27)

Add the following:

&Thin-Layer Chromatographic Identification Test

h201i—

Test solution—Evaporate 50 mL of the Assay preparation,

prepared as directed in the Assay, on a steam bath just to

dryness, and dissolve the residue in 1 mL of chloroform.

Developing solvent system: a mixture of chloroform and

diethylamine (2:1).

Procedure—Proceed as directed in the chapter. Locate the

spots on the plate by lightly spraying with dilute sulfuric

acid (1 in 2) and heating on a hot plate or under a lamp until

spots appear.&1S (USP27)

BRIEFING

Bleomycin for Injection, USP 26 page 258. It is proposed to
replace the Loss on drying test with a Water determination using
Method Ic (coulometric titration). The hygroscopic nature of Bleo-
mycin Sulfate causes considerable variation, as well as a high bias,
in Loss on drying values. In addition, the lyophilized product is
electrostatic and the powder is difficult to handle in sample prep-

aration. It is therefore proposed to use a Water determination in
which the sample is prepared by adding anhydrous methanol
through the stopper of the container, and then titrating the consti-
tuted solution by Method Ic. USP has received data showing that
thisWater determination yielded less variable results than the Loss
on drying procedure. The Water determination also yielded lower
results. The results were in good agreement with water values ob-
tained by thermal gravimetric analysis.

(PA7: W. Wright) RTS—39784-1

Delete the following:
&Loss on drying h731i—Dry the total contents of 2 containers in
vacuum at a pressure not exceeding 5 mm of mercury at 608 for 3
hours: it loses not more than 6.0% of its weight.&1S (USP27)

Add the following:

&Water, Method Ic h921i: not more than 6.0%. Prepare the

specimen for test as follows. Use a dry syringe to inject 4

mL of anhydrous methanol through the stoppers of two

tared containers, respectively, and shake to dissolve. Using

the same syringe, aspirate the contents of the two containers,

transfer to the titration vessel, and titrate. Perform a blank

determination on 8 mL of the anhydrous methanol. Deter-

mine the weights of the empty containers, and calculate

the percentage of water.&1S (USP27)

BRIEFING

Bupropion Hydrochloride, USP 26 page 279. In the
Chromatography purity Test 1, it is proposed to specify the wave-
length for the densitometer used to scan the plates.

(PA3: S. Salado) RTS—39777-2

Change to read:
Chromatographic purity—
TEST 1—
Adsorbent: a 0.25-mm layer of high-performance silica gel, pre-

viously washed with methanol.
Test solution—Prepare a solution of Bupropion Hydrochloride in

methanol having a concentration of about 100.0 mg per mL.
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Standard solutions—Prepare a solution of m-chlorobenzoic acid
in methanol containing about 0.5 mg per mL. Dilute this solution
quantitatively, and stepwise if necessary, with methanol to obtain
solutions having known concentrations of about 0.3, 0.2, and 0.1
mg per mL.
Application volume: 2 mL.
Developing solvent system: a mixture of toluene, cyclohexane,

and glacial acetic acid (47:47:6).
Procedure—Proceed as directed for Thin-Layer Chromatog-

raphy under Chromatography h621i. Locate and quantitate the
spots obtained by scanning the entire plate with a suitable densit-
ometer

&at 254 nm.&1S (USP27)

Plot a standard curve of area versus concentrations of the Standard
solutions. From the standard curve, determine the percentages of
m-chlorobenzoic acid and any other impurity present: not more
than 0.2% of m-chlorobenzoic acid is found; and not more than
0.1% of any other individual impurity is found.
TEST 2—
Procedure—Using the chromatograms obtained in the Assay,

calculate the percentage of each impurity in the portion of Bupro-
pion Hydrochloride taken by the formula:

100F(ri / rS),

in which F is the relative response factor for each impurity (see the
accompanying table for values); ri is the peak response for each
impurity obtained from the Assay preparation; and rS is the peak
response for bupropion hydrochloride obtained from the Standard
preparation. The limits of impurities are specified in the accompa-
nying table: not more than 0.3% of total unidentified impurities is
found; and not more than 1.0% of total impurities is found, the re-
sults of Test 1 and Test 2 being added.

Relative retention
time

Relative response
factor (F) Limit (%)

0.38 0.68 0.5
0.58 0.96 0.2
0.71 2.22 0.1
0.78 0.82 0.1
0.92 0.73 0.2
1.14 n/a 0.2a

1.63 1.13 0.1
2.30 0.91 0.2
2.74 1.45 0.2

all other peaksb 1.00 0.1

a The percentage is determined by direct comparison to the area of the peak for

bupropion hydrochloride related compound B obtained from the System suitability

solution.
b Except the peaks with relative retention time of 1.14.

BRIEFING

Bupropion Hydrochloride Extended-Release Tablets, USP
26 page 280 and page 1074 of PF 28(4) [July–Aug. 2002]. In
the Assay, it is proposed to revise the concentration of bupropion
hydrochloride specified for making up the Assay preparation.

(PA3: S. Salado) RTS—39777-1

Change to read:
Identification—
A: Infrared Absorption h197Ki—
Test specimen—Crush 1 Tablet using a mortar and pestle. Pre-

pare an approximate 1%w/w dispersion of the sample in potassium
bromide:

&the Test specimen shows strong bands at about 1690, 1560,

and 1240 cm-1 and a weaker band at about 790 cm-1 similar

to the reference preparation.&1S (USP27)

B: The retention time of the major peak in the chromatogram
of the Assay preparation corresponds to that in the chromatogram
of the Standard preparation, as obtained in the Assay.

Change to read:
Related compounds—
Solution A, Solution B, Mobile phase,

&System suitability solution 1, and System suitability solu-

tion 2&1S (USP27)

—Proceed as directed in the Assay.
System suitability solution—Prepare separate solutions contain-

ing accurately weighed amounts of USP Bupropion Hydrochloride
Related Compound C RS and USP Bupropion Hydrochloride Re-
lated Compound F RS in methanol to obtain solutions having con-
centrations of about 0.20 mg per mL. Transfer accurately measured
volumes of these solutions to a suitable flask, and dilute with a
mixture of 0.001 N hydrochloric acid and methanol (80:20) to ob-
tain a solution having a concentration of about 0.0018 mg of USP
Bupropion Hydrochloride Related Compound C RS per mL and
0.018 mg of USP Bupropion Hydrochloride Related Compound
F RS per mL.
Wavelength check solution—Prepare a solution containing an ac-

curately weighed amount of m-chlorobenzoic acid in methanol to
obtain a solution having a concentration of about 0.09 mg per mL.
Dilute an accurately measured volume of this solution with a mix-
ture of 0.001 N hydrochloric acid and methanol (80:20) to obtain a
solution having a concentration of about 0.0018 mg of m-chloro-
benzoic acid per mL.

&
&1S (USP27)
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Standard solution—Dissolve accurately weighed quantities of
USP Bupropion Hydrochloride RS and USP Bupropion Hydro-
chloride Related Compound E RS in a mixture of 0.001 N hydro-
chloric acid and methanol (80:20) to obtain a solution having
known concentrations of about 0.6 mg per mL and 0.0024 mg
per mL, respectively.
Test solution—Use the Assay preparation.
Chromatographic system—Prepare

&Proceed&1S (USP27)

as directed in the Assay, Chromatograph the System suitability
solution, theWavelength check solution, and the Standard solution,
and record the peak responses as directed for Procedure: the reso-
lution, R, between bupropion hydrochloride related compound C
and bupropion hydrochloride related compound F is not less than
1.5; and the relative standard deviation for replicate injections is
not more than 1.5%. The relative response factor obtained for
the Wavelength check solution is between 0.22 and 0.26.

&except to use the Standard solution instead of the Standard

preparation.&1S (USP27)

Procedure—Separately inject equal volumes (about 5 mL) of the
Standard solution and the Test solution into the chromatograph, re-
cord the chromatograms, and measure the areas for the major
peaks. Calculate the percentage of bupropion hydrochloride related
compound E in the portion of Tablets taken by the formula:

100(C/D)(rU / rS),

in which C is the concentration, in mg per mL, of USP Bupropion
Hydrochloride Related Compound E RS in the Standard solution;
D is the concentration, in mg per mL, of bupropion hydrochloride
in the Test solution, based on the number of Tablets taken, the la-
beled quantity per Tablet, and the extent of dilution; and rU and rS
are the peak responses for bupropion hydrochloride related com-
pound E obtained from the Test solution and the Standard solution,
respectively: not more than 0.4% of bupropion hydrochloride re-
lated compound E is found. Calculate the percentage of each addi-
tional impurity in the portion of Tablets taken by the formula:

100F(ri / rS),

in which F is the relative response factor for each impurity (see the
accompanying table for values); ri is the peak response for each
impurity obtained from the Test solution; and rS is the peak re-
sponse for bupropion hydrochloride obtained from the Standard
solution. See the accompanying table for limits of individual im-
purities based upon Tablet strength.

Relative Limit (%)

Compound
Retention
Time F

100 mg or
less

150 mg or
greater

Specified
impurity 1 0.38 0.80 0.3 0.3
Specified
impurity 2 0.56 0.86 1.0 1.0
Specified
impurity 3 0.78 0.88 0.5 0.4
Bupropion
related
compound F 1.71 0.55 1.2 2.3
Bupropion
related
compound C 1.75 0.59 0.3 0.3

m-Chloroben-
zoic acid 1.80 0.24 0.3 0.3

Relative Limit (%)

Compound
Retention
Time F

100 mg or
less

150 mg or
greater

Bupropion
related
compound E 2.25 1.00 0.4 0.4
Any unspecified
impurity — 1.00 0.2 0.2
Total impurities — — 3.2 3.3

Change to read:
Assay—
Solution A—Prepare a filtered and degassed mixture of water,

acetonitrile, and trifluoroacetic acid (90:10:0.04).
Solution B—Prepare a filtered and degassed mixture of acetoni-

trile, water, and trifluoroacetic acid (95:5:0.03).
Mobile phase—Use variable mixtures of Solution A and Solution

B as directed for Chromatographic system. Make adjustments if
necessary (see System Suitability under Chromatography h621i).

&System suitability solution 1—Prepare separate solutions

containing accurately weighed quantities of USP Bupropion

Hydrochloride Related Compound C RS and USP Bupro-

pion Hydrochloride Related Compound F RS in methanol

to obtain solutions having concentrations of about 0.20

mg per mL. Transfer accurately measured volumes of these

solutions to a suitable flask, and dilute with a mixture of

0.001 N hydrochloric acid and methanol (80:20) to obtain

a solution having a concentration of about 0.0018 mg of

USP Bupropion Hydrochloride Related Compound C RS

per mL and 0.018 mg of USP Bupropion Hydrochloride Re-

lated Compound F RS per mL.

System suitability solution 2—Prepare a solution contain-

ing an accurately weighed quantity of m-chlorobenzoic acid

to obtain a solution having a concentration of about 0.09 mg

per mL. Dilute an accurately measured volume of this solu-

tion with a mixture of 0.001 N hydrochloric acid and metha-

nol (80:20) to obtain a solution having a concentration of

about 0.0018 mg of m-chlorobenzoic acid per mL.&1S (USP27)

Standard preparation—Dissolve an accurately weighed quantity
of USP Bupropion Hydrochloride RS in a mixture of 0.001 N hy-
drochloric acid and methanol (80:20) to obtain a solution having a
known concentration of about 0.6 mg of bupropion hydrochloride
per mL.
Assay preparation—Transfer a number of Tablets to a suitable

homogenizer vessel containing an accurately measured volume
of methanol to obtain a concentration of about 0.3 mg
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&3.0 mg&1S (USP27)

of bupropion hydrochloride per mL. Immediately homogenize the
sample for 30 seconds at 20,000 rpm. Allow to extract for 3 min-
utes, and follow by two additional 10-second pulses, each at
20,000 rpm, pausing 3 minutes between these pulses to ensure
complete extraction. Pass a portion of the solution through a nylon
filter having a 0.45-mm porosity, discarding the first 2 to 4 mL of
the filtrate. Pipet 10.0 mL of the filtrate into a 50-mL volumetric
flask, and add about 25 mL of 0.001 N hydrochloric acid. Allow to
cool to room temperature, and dilute with 0.001 N hydrochloric
acid to volume.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 226-nm detector and a
4.6-mm 6 10-cm column that contains 3.5-mm packing L1. The
flow rate is about 1.5 mL per minute. The chromatograph is pro-
grammed as follows.

Time
(minutes)

Solution A
(%)

Solution B
(%) Elution

0 90 10 equilibration
0–3.4 90?87 10?13 linear gradient

3.4–10.0 87?15 13?85 linear gradient
10.0–10.1 15?0 85?100 linear gradient
10.1–13.0 0 100 isocratic
13.0–13.2 0?90 100?10 linear gradient
13.2–19.0 90 10 isocratic

Chromatograph the Standard preparation, and record the peak re-
sponses as directed for Procedure: the relative standard deviation
for replicate injections is not more than 1.5%.

&Chromatograph System suitability solution 1, System suit-

ability solution 2, and the Standard preparation, and record

the peak areas as directed for Procedure: the resolution, R,

between bupropion hydrochloride related compound C and

bupropion hydrochloride related compound F is not less

than 1.5; the relative response factor for System suitability

solution 2 is between 0.22 and 0.26 when calculated using

the peak obtained in the Standard preparation; the tailing

factor is not more than 1.9; and the relative standard devia-

tion for replicate injections of the Standard preparation is

not more than 1.5%.&1S (USP27)

Procedure—Separately inject equal volumes (about 5 mL) of the
Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the areas for
the major peaks. Calculate the amount, in mg, of buproprion
hydrochloride (C13H18ClNO �HCl) in the portion of Tablets taken
by the formula:

(TC/D)(rU / rS),

in which T is the labeled quantity, in mg, of bupropion hydro-
chloride in the Tablet; C is the concentration, in mg per mL, of
USP Bupropion Hydrochloride RS in the Standard preparation;
D is the concentration, in mg per mL, of bupropion hydrochloride
in the Assay preparation, based upon the labeled quantity per Tab-
let and the extent of dilution; and rU and rS are the peak responses
for bupropion hydrochloride obtained from the Assay preparation
and the Standard preparation, respectively.

BRIEFING

Cefuroxime Axetil Tablets, USP 26 page 389. The proposal on
page 2128 of PF 27(2) [Mar.–Apr. 2001] for Test 2 under Dissolu-
tion is being cancelled. A new Test 2 is being proposed because
FDA recently approved an ANDA for this product. Because of dif-
ferences in dissolution rates in vitro, the new product was approved
with a Dissolution test that differs from that currently official in the
USP monograph. In the absence of any adverse comments, it is
proposed to implement this revision via the Sixth Interim Revision
Announcement pertaining toUSP 26–NF 21with an official date of
December 1, 2003.

(BPC: M. Marques) RTS—39544-1

Change to read:
Labeling—The labeling indicates whether the Tablets contain
amorphous or crystalline Cefuroxime Axetil. If Tablets contain a
mixture of amorphous and crystalline Cefuroxime Axetil, label
to indicate the percentage of each contained therein.

.When more than one Dissolution test is given, the labeling

states the Dissolution test used only if Test 1 is not used..6

Change to read:
Dissolution h711i—

.Test 1:.6
Medium: 0.07 N hydrochloric acid; 900 mL.
Apparatus 2: 55 rpm.
Times: 15 and 45 minutes.
Procedure—Dete rmine the amoun t o f ce fu rox ime

(C16H16N4O8S) dissolved by employing UVabsorption at the wave-
length of maximum absorbance at about 278 nm on filtered por-
tions of the solution under test, suitably diluted with Dissolution
Medium, if necessary, in comparison with a Standard solution hav-
ing a known concentration of USP Cefuroxime Axetil RS, equiva-
lent to about 0.01 to 0.02 mg of cefuroxime (C16H16N4O8S) per mL,
in the same Medium.
Tolerances—Not less than 60% (Q) of the labeled amount of

C16H16N4O8S is dissolved in 15 minutes, and not less than 75%
(Q) is dissolved in 45 minutes; except that where Tablets are la-
beled to contain the equivalent of 500 mg of cefuroxime, not less
than 50% (Q) of the labeled amount of C16H16N4O8S is dissolved in
15 minutes, and not less than 70% (Q) is dissolved in 45 minutes.

.Test 2: If the product complies with this test, the labeling

indicates that it meets USP Dissolution Test 2.

Apparatus 2: 100 rpm.

Medium, Times, and Procedure—Proceed as directed un-

der Test 1.
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Tolerances—Not less than 60% (Q) of the labeled amount

of C16H16N4O8S is dissolved in 15 minutes, and not less than

75% (Q) of the labeled amount of C16H16N4O8S is dissolved

in 45 minutes..6

BRIEFING

Ciclopirox Olamine, USP 26 page 451 and page 395 of PF
29(2) [Mar.–Apr. 2003]. It is proposed to delete the Loss on drying
test due to the difficulty of performing the test for this substance.
The acceptance criteria for the Assay result are therefore modified
to as-is basis. Additionally, the packaging requirement was modi-
fied to minimize the exposure to moisture.

(PA7b: B. Davani) RTS—39957-1

Change to read:

» Ciclopirox Olamine contains not less than 98.0

&97.5&1S (USP27)

percent and not more than 102.0

&101.5&1S (USP27)

percent of ciclopirox olamine (C12H17NO2 �C2H7

NO). calculated on the dried basis.

&
&1S (USP27)

Change to read:
Packaging and storage—Preserve in well-closed

&tight&1S (USP27)

containers
~

protected from light. Store between 158 &58&1S (USP27) and

308&258.&1S (USP27) ~USP27

Change to read:
USP Reference standards h11i—USP Ciclopirox Olamine RS.
~

USP Ciclopirox Related Compound A RS. USP Ciclopirox

Related Compound B RS.
~USP27

Change to read:
Identification—
A:

&
&1S (USP27)

Infrared Absorption h197Ki.
B: Prepare a test solution by dissolving a suitable quantity of it

in methanol to obtain a concentration of about 40 mg per mL. Si-
milarly prepare a Standard solution, using USP Ciclopirox Ola-
mine RS. Separately apply 10-mL portions of the test solution
and the Standard solution to a suitable thin-layer chromatographic
plate (see Chromatography h621i) coated with a 0.25-mm layer of
octadecylsilanized chromatographic silica gel mixture, and allow
the spots to dry. Place the plate in a suitable chromatographic
chamber saturated with a solvent system consisting of a mixture
of acetonitrile, isopropyl alcohol, water, 1 M methanolic tetrabu-
t y l ammon i um hyd r o x i d e , a n d g l a c i a l a c e t i c a c i d
(50:40:10:0.8:0.6), and develop the chromatogram with the same
solvent system. When the solvent front has moved about three-
fourths of the length of the plate, remove the plate from the cham-
ber, and allow to dry. Expose the plate to iodine vapors for 3 hours,
and locate the spots on the plate: the Rf values of the principal spots
obtained from the test solution correspond to those obtained from
the Standard solution.

~

~USP27

Change to read:
pH h791i: between 8.0 and 9.0, in a solution (1 in 100).

~

in a mixture with water (1:100).
~USP27

Delete the following:
&Loss on drying h731i—Dry it in vacuum to constant weight: it
loses not more than 1.5% of its weight.&1S (USP27)

Change to read:
Heavy metals, Method II h231i: not more than 0.002%.

~

0.001%.
~USP27

Change to read:
Monoethanolamine content—Dissolve about 300 mg, accurately
weighed, in 25 mL of glacial acetic acid. Titrate with 0.1 N per-
chloric acid VS, determining the endpoint potentiometrically. Per-
form a blank determination and make any necessary correction.
Each mL of 0.1 N perchloric acid is equivalent to 6.108 mg of
C2H7NO. The content of monoethanolamine (C2H7NO), calculated
on the dried basis,

&
&1S (USP27)

is not less than 223 mg and not more than 230 mg per g of
C12H17NO2 �C2H7NO found in the Assay.

Add the following:

~

Related compounds—[NOTE—Carry out the operations

avoiding exposure to actinic light. All materials that are in

direct contact with Ciclopirox Olamine (i.e, column materi-

als, reagents, solvents, etc.) should contain only very low

amounts of extractable metal cations.]
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Mobile phase—Prepare a filtered and degassed mixture of

an edetate disodium solution (0.96 in 1000), acetonitrile,

and glacial acetic acid (770:230:0.1). Make adjustments if

necessary (see System Suitability under Chromatography

h621i).

Rinsing solution—Prepare a mixture of water, acetonitrile,

glacial acetic acid, and acetylacetone (500:500:1:1).

Standard stock solution—Dissolve 15 mg of USP Ciclo-

pirox Related Compound A RS and 15 mg of USP Ciclo-

pirox Related Compound B RS, accurately weighed, in 1

mL of acetonitrile and 7 mL of Mobile phase. Dilute the

solution thus obtained to 10.0 mL with Mobile phase to ob-

tain a solution having a known concentration of 1.5 mg of

each Reference Standard per mL.

Standard solutions—Dilute 1.0 mL of Standard stock

solution to 200.0 mL with a mixture of Mobile phase and

acetonitrile (9:1) to obtain Standard solution A. Dilute 2.0

mL of Standard solution A to 10.0 mL with a mixture of

Mobile phase and acetonitrile (9:1) to obtain Standard solu-

tion B.

Test solution—Dissolve 40 mg of Ciclopirox Olamine, ac-

curately weighed, in a mixture of 2 mL of acetonitrile, 20 mL

of glacial acetic acid, and 15 mL of Mobile phase. If neces-

sary, use an ultrasonic bath to dissolve. Dilute with Mobile

phase to 20.0 mL, and mix.

Resolution solution—Mix 5 mL of Standard stock solu-

tion with 5 mL of the Test solution.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a detector cap-

able of recording at both 220 nm and 298 nm and a 4.0-mm

6 8-cm column that contains packaging L10. [NOTE—ci-

clopirox related compound A has an intense absorbance at

220 nm and 6-cyclohexyl-4-methyl-2(1H)-pyridone, ciclo-

pirox related compound B, and ciclopirox have intense ab-

sorbances at 298 nm.] The flow rate is about 0.7 mL per

minute. Chromatograph the Resolution solution at 298

nm, and record the peak responses as directed for Proce-

dure: the resolution between the ciclopirox related com-

pound B peak and ciclopirox peak is not less than 2.0.

Chromatograph the Standard solution B at 298 nm, and re-

cord the peak responses as directed for Procedure: the chro-

matogram obtained shows at 298 nm a peak corresponding

to ciclopirox related compound B with a signal-to-noise ra-

tio of not less than 3. Chromatograph the Test solution at

298 nm, and record the peak responses as directed for

Procedure: the tailing factor of the ciclopirox peak is less

than 2.0.

Procedure—Separately inject equal volumes (about 10

mL) of Standard solutions A and B and the Test solution into

the chromatograph, and record the chromatograms.

[NOTE—In order to ensure desorption of disruptive metal

ions, every new column must be rinsed with the Rinsing

solution over a period of not less than 15 hours and then

with the Mobile phase for not less than 5 hours with a flow

rate of 0.2 mL per minute. The chromatographic run time is

not less than 2.5 times the retention time of the ciclopirox

peak.] The relative retention times are about 0.5 for ciclopir-

ox related compound A, 0.9 for 6-cyclohexyl-4-methyl-

2(1H)-pyridone, 1.0 for ciclopirox, and 1.3 for ciclopirox

related compound B. The peak response at 220 nm of the

ciclopirox related compound A peak in the chromatogram

obtained from the Test solution is not more than the peak

response at 220 nm of the corresponding peak in the chro-

matogram obtained from Standard solution A (0.5% with

reference to ciclopirox). The sum of responses at 298 nm

of the peaks in the chromatogram obtained from the Test

solution is not more than the peak response at 298 nm of

the ciclopirox related compound B peak in the chromato-

gram obtained from Standard solution A (0.5% with refer-

ence to ciclopirox). At 298 nm disregard any peak due to the

solvent and any peak with a response less than the response
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of the ciclopirox related compound B peak in the chromato-

gram obtained from Standard solution B at 298 nm (0.1%

with reference to ciclopirox).
~USP27

Change to read:
Assay—
Ferrous sulfate solution—Transfer 600 mg of ferrous sulfate to a

25-mL volumetric flask. Add 0.6 mL of glacial acetic acid, dilute
with water to volume, and mix.
Standard preparation—Dissolve an accurately weighed quantity

of USP Ciclopirox Olamine RS in methanol to obtain a solution
having a known concentration of about 0.4 mg per mL.
Assay preparation—Transfer about 40 mg of Ciclopirox Ola-

mine, accurately weighed, to a 100-mL volumetric flask, dissolve
in about 80 mL of methanol, dilute with methanol to volume, and
mix.
Procedure—Transfer 5.0 mL of the Standard preparation, 5.0

mL of the Assay preparation, and 5.0 mL of methanol (blank prep-
aration) to separate 25-mL volumetric flasks. Add 15 mL of metha-
nol to each flask, and mix. Add 1.0 mL of Ferrous sulfate solution
to each flask, mix, dilute with methanol to volume, and mix. Store
the flasks in the dark for 1 hour. Concomitantly determine the ab-
sorbances of the solutions from the Assay preparation and the
Standard preparation against the blank in 1-cm cells at the wave-
length of maximum absorbance at about 440 nm, with a suitable
spect rophotometer. Calcula te the quant i ty, in mg, of
C12H17NO2 �C2H7NO in the portion taken using the formula:

100C(AU /AS),

in which C is the concentration, in mg per mL, of USP Ciclopirox
Olamine RS in the Standard preparation; and AU and AS are the
absorbances of the solutions from the Assay preparation and the
Standard preparation, respectively.

~

Dissolve 200 mg of Ciclopirox Olamine, accurately

weighed, in 2 mL of methanol. Add 38 mL of water, mix,

and titrate with 0.1 N sodium hydroxide VS, determining

the endpoint potentiometrically. Perform a blank determina-

tion, and make any necessary corrections. Determine the

factor of the 0.1 N sodium hydroxide VS using 100 mg of

benzoic acid, accurately weighed, and titrate under the

conditions prescribed above. Each mL of 0.1 N sodium

hydroxide is equivalent to 26.84 mg of C12H17NO2 �C2H7

NO.
~USP27

BRIEFING

Ciprofloxacin, USP 26 page 457 and page 2951 of the First
Supplement. It is proposed to have new acceptance criteria for Loss
on drying and Residue on ignition tests as well as to add a Micro-
bial limits test when preparing Ciprofloxacin for Oral Suspension.
Other Labeling requirements are also added where it is intended for
use in preparing injectable dosage forms.

(PA7b: B. Davani; PSD: C. Okeke) RTS—39363-1

Change to read:
Packaging and storage—Preserve in tight, light-resistant con-
tainers.

&Store at 258, excursion permitted between 158 and 308 and

avoid excessive heat.&1S (USP27)

Add the following:

&Labeling—Where it is intended for use in preparing inject-

able dosage forms, the label states that it is sterile or must

be subjected for further processing during the preparation of

injectable dosage forms. Where it is intended for use in

preparing Ciprofloxacin for Oral Suspension, it is so

labeled. &1S (USP27)

Add the following:

&Microbial limits h61i—Where it is intended for use in pre-

paring Ciprofloxacin for Oral Suspension, the total microbi-

al count does not exceed 1000 cfu per g and the total

combined molds and yeast count does not exceed 100 cfu

per g. It also meets the requirement for absence of Salmo-

nella and Escherichia coli.&1S (USP27)

Change to read:
Loss on drying h731i—Dry it in vacuum at 1208 for 6 hours: it
loses not more than 1.0% of its weight,

&except that where it is labeled as intended for use in pre-

paring Ciprofloxacin for Oral Suspension, it loses between

10% and 20% of its weight.&1S (USP27)
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Change to read:
Residue on ignition h281i: not more than 0.1%,

&except that where it is intended for use in preparing Cipro-

floxacin for Oral Suspension, it is not more than

0.2%.&1S (USP27)

Add the following:

&Other requirements—Where the label states that it is ster-

ile, it meets the requirements for Sterility Tests h71i and

Pyrogen under Ciprofloxacin Injection. Where the label

states that Ciprofloxacin must be subjected to further pro-

cessing during the preparation of injectable dosage forms,

it meets the requirements for Pyrogen under Ciprofloxacin

Injection.&1S (USP27)

BRIEFING

Ciprofloxacin Tablets, USP 26 page 460. In the Assay, it is pro-
posed to use theMobile phase as diluent instead of water to be con-
sistent with that in the drug substance monograph. The appropriate
system suitability criteria are also included based on the supporting
data received.

(PA7b: B. Davani) RTS—39018-1

Change to read:
Assay—
Mobile phase, Resolution solution, and Chromatographic sys-

tem—Prepare as directed in the Assay under Ciprofloxacin Hydro-
chloride.
Standard preparation—Dissolve an accurately weighed quantity

of USP Ciprofloxacin Hydrochloride RS quantitatively in water to
obtain a solution having a known concentration of about 0.3 mg
per mL.
Assay preparation—Transfer 5 Tablets to a 500-mL volumetric

flask, add about 400 mL of water, and sonicate for about 20 min-
utes. Dilute with water to volume, and mix. Dilute an accurately
measured volume of this solution quantitatively with water to ob-
tain a solution containing the equivalent of about 0.25 mg of cipro-
floxacin per mL.
Procedure—Proceed as directed for Procedure in the Assay un-

der Ciprofloxacin Hydrochloride. Calculate the quantity, in mg, of
ciprofloxacin (C17H18FN3O3) in each Tablet taken by the formula:

(331.34/367.81)(CL/D)(rU / rS),

in which 331.34 and 367.81 are the molecular weights of ciproflox-
acin and anhydrous ciprofloxacin hydrochloride, respectively, C is
the concentration, in mg per mL, of USP Ciprofloxacin Hydro-
chloride RS in the Standard preparation, calculated on the anhy-
drous basis, L is the labeled quantity, in mg, of ciprofloxacin in
each Tablet, D is the concentration, in mg per mL, of ciprofloxacin
in the Assay preparation, based on the labeled quantity per Tablet
and the extent of dilution, and rU and rS are the ciprofloxacin peak
responses obtained from the Assay preparation and the Standard
preparation, respectively.

&Diluent—Prepare a filtered and degassed mixture of

0.025 M phosphoric acid, previously adjusted (with triethy-

lamine) to a pH of 2.0+ 0.1, and acetonitrile (87:13).

Mobile phase—Prepare a filtered and degassed mixture of

0.025 M phosphoric acid, previously adjusted (with triethy-

lamine) to a pH of 3.0+ 0.1, and acetonitrile (87:13). Make

adjustments if necessary (see System Suitability under

Chromatography h621i).

Standard preparation—Quantitatively dissolve an ac-

curately weighed quantity of USP Ciprofloxacin Hydro-

chloride RS in Diluent to obtain a solution having a

known concentration of about 0.2 mg per mL.

Resolution solution—Dissolve a quantity of USP Cipro-

floxacin Ethylenediamine Analog RS in the Standard prep-

aration to obtain a solution containing about 0.05 mg per

mL.

Assay preparation—Transfer 5 Tablets to a 500-mL volu-

metric flask, add about 400 mL of Diluent, and sonicate for

about 20 minutes. Dilute with Diluent to volume, and mix.

Quantitatively dilute an accurately measured volume of this

solution, previously filtered through a 0.45-mm membrane

filter, with Diluent to obtain a solution containing the

equivalent of about 0.20 mg of ciprofloxacin per mL.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 278-nm detec-

tor and a 4.6-mm6 25-cm column that contains packing L1

and is operated at 30+ 18. The flow rate is about 1.5 mL per

minute. Chromatograph the Resolution solution, and record

the peak responses as directed for Procedure: the retention

time for ciprofloxacin is between 6.4 and 10.8 minutes; the
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relative retention times are about 0.7 for ciprofloxacin ethy-

lenediamine analog and 1.0 for ciprofloxacin; and the reso-

lution, R, between the ciprofloxacin ethylenediamine analog

peak and the ciprofloxacin peak is not less than 6. Chro-

matograph the Standard preparation, and record the peak

responses as directed for Procedure: the column efficiency,

determined from the ciprofloxacin peak, is not less than

2500 theoretical plates; the tailing factor for the ciprofloxa-

cin peak is not more than 2.0; and the relative standard de-

viation for replicate injections is not more than 1.5%.

Procedure—Separately inject equal volumes (about 10

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the peak areas for the major peaks. Calculate the

quantity, in mg, of ciprofloxacin (C17H18FN3O3) in each

Tablet taken by the formula:

(331.34/367.81)(CL /D)( rU / rS),

in which 331.34 and 367.81 are the molecular weights of

ciprofloxacin and anhydrous ciprofloxacin hydrochloride,

respectively; C is the concentration, in mg per mL, of

USP Ciprofloxacin Hydrochloride RS in the Standard prep-

aration, calculated on the anhydrous basis; L is the labeled

quantity, in mg, of ciprofloxacin in each Tablet;D is the con-

centration, in mg per mL, of ciprofloxacin in the Assay prep-

aration, based on the labeled quantity per Tablet and the

extent of dilution; and rU and rS are the ciprofloxacin peak

areas obtained from the Assay preparation and the Standard

preparation, respectively.&1S (USP27)

BRIEFING

Cod Liver Oil, USP 26 page 505. It is proposed to update the
specifications in this monograph in order to harmonize the require-
ments with other pharmacopeias. In the Definition, it is proposed to
add upper limits for vitamins A and D, since the maximum recom-
mended daily intake for these vitamins is limited in the USA. Suit-
able antioxidants may be added. When used as dietary supplement,
this article usually states the content of omega-3 acids. Therefore, a
procedure for the determination of such acids is added, as well as
the requirement to indicate their concentrations in the labeling. A
new Reference Standard is added to properly identify the fatty
acids in the gas chromatograms. The Identification test is improved
with the addition of a fatty acid profile characteristic of Cod Liver
Oil. A limit for anisidine value is added to ensure that the article is
not rancid by oxidation of the polyunsaturated acids. A limit for
Mercury is added given the concern of the authorities about methyl
mercury being present in fish-derived products. Finally, it is pro-
posed to substitute the outdated biological procedure for the deter-
mination of vitamin D, by a chromatographic procedure
harmonized with other international pharmacopeias.

(DSN: G. Giancaspro) RTS—31789-1

Change to read:

» Cod Liver Oil is the partially destearinated fixed oil
obtained from fresh livers of Gadus morrhua Linné
and other species of Fam. Gadidae. Cod Liver Oil con-
tains, in each g, not less than 255 mg (850 USP Units)

&180 mg (600 USP Units) and not more than 750

mg (2500 USP Units)&1S (USP27)

of vitamin A and not less than 2.125 mg (85 USP
Units)

&1.5 mg (60 USP Units) and not more than 6.25 mg

(250 USP Units)&1S (USP27)

of vitamin D.

Cod Liver Oil may be flavored by the addition of not
more than 1 percent of a suitable flavor or a mixture of
flavors.

&A suitable antioxidant may be added.&1S (USP27)

Change to read:
Labeling—The vitamin A potency and vitamin D potency, when
designated on the label, are expressed in USP Units per g of oil.
The potencies may be expressed also in metric units, on the basis
that 1 USP Vitamin A Unit = 0.3 mg and 40 USP Vitamin D Units =
1 mg.

&Where the content of docosahexaenoic acid or eicosapen-

taenoic acid are claimed, state their concentrations in mg per

g.&1S (USP27)
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Change to read:
USP Reference standards h11i—USP Cholecalciferol RS.

&USP Cod Liver Oil RS. USP Ergocalciferol RS.&1S (USP27)

Change to read:
Identification —for vitamin A—To 1 mL of a 1 in 40 solution in
chloroform add 10 mL of antimony trichloride TS: a blue color re-
sults immediately.

&A: Presence of vitamin A—To 1 mL of a 1 in 40 solu-

tion in chloroform add 10 mL of antimony trichloride TS: a

blue color results immediately.

B: Fatty acid profile—

Antioxidant solution—Dissolve an accurately weighed

quantity of butylated hydroxytoluene in hexanes to obtain

a solution having a concentration of 0.05 mg per mL.

Standard solution—Transfer 0.450 g of USP Cod Liver

Oil RS, accurately weighed, into a 10-mL volumetric flask,

and dissolve in and dilute with Antioxidant solution to vol-

ume. Transfer 2.0 mL of this solution into a quartz tube, and

evaporate with gentle stream of nitrogen. Add 1.5 mL of a

2% solution of sodium hydroxide in methanol, cap tightly

with a polytetrafluoroethylene-lined cap, mix, and heat in

a water bath for 7 minutes. Cool, add 2 mL of boron trichlor-

ide–methanol solution, cover with nitrogen, cap tightly,

mix, and heat in a water bath for 30 minutes. Cool to 408

to 508, add 1 mL of isooctane, cap, and mix in a vortex mix-

er or shake vigorously for at least 30 seconds. Immediately

add 5 mL of saturated sodium chloride solution, cover with

nitrogen, cap, and mix in a vortex mixer or shake thoroughly

for at least 15 seconds. Allow the upper layer to become

clear, and transfer to a separate tube. Shake the methanol

layer once more with 1 mL of isooctane, and combine the

isooctane extracts. Wash the combine extracts twice with 1

mL of water, and dry over anhydrous sodium sulfate.

System suitability mixture—Prepare a mixture containing

accurately weighed and equal amounts of methyl palmitate,

methyl stearate, methyl arachidate, and methyl behenate.

[NOTE—A suitable mixture is available from Supelco, Bel-

lefonte, PA, as GLC-40 cat. number 1985-1AMP.]

Fatty acid

Lower limit

(area %)

Upper

limit

(area %)

Saturated fatty acids: Shorthand

notation

Myristic acid 14:0 2.0 6.0

Palmitic acid 16:0 7.0 14.0

Stearic acid 18:0 1.0 4.0

Mono-unsaturated fatty acids:

Palmetoleic acid 16:1 n-7 4.5 11.5

cis-Vaccenic acid 18:1 n-7 2.0 7.0

Oleic acid 18:1 n-9 12.0 21.0

Gadoleic acid 20:1 n-11 1.0 5.5

Gondoic acid 20:1 n-9 5.0 17.0

Euricic acid 22:1 n-9 0 1.5

Cetoleic acid 22:1 n-11 5.0 12.0

Poly unsaturated fatty acids:

Linoleic acid 18:2 n-6 0.5 3.0

g-Linolenic acid 18-3 n-3 0 2.0

Moroctic acid 18:4 n-3 0.5 4.5

Eicosapentanoic

acid

20:5 n-3 7.0 16.0

Docosahexanoic

acid

22-6n-3 6.0 18.0

Test solution—Proceed as directed for the Standard solu-

tion, except to use an accurately weighed quantity of Cod

Liver Oil.
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Chromatographic system (see Chromatography h621i)—

The gas chromatograph is equipped with a flame-ionization

detector and a 0.25-mm 6 30-m fused silica capillary col-

umn coated with a 0.25-mm film of G16. The temperature of

the detector is maintained at 2808 and that of the injection

port at 2508. Initially the temperature of the column is equi-

librated at 1708, then the temperature is increased at a rate of

18 per minute to 2258, and maintained at 2258 for 20 min-

utes. The carrier gas is helium with a split flow ratio of

1:200. Chromatograph the Standard solution, the System

suitability mixture, and the Test solution, and record the

peak responses as directed for Procedure: the resolution be-

tween the peaks in the Standard solution due to methyl ole-

ate and methyl cis-vaccinate is not less than 1.3, and

between methyl gadoleate and methyl gondoate is sufficient

for purposes of identification and area measurement; the

theoretical area percentages for methyl palmitate, metyl

stearate, methyl arachidate, and methyl behenate are 24.4,

24.8, 25.2, and 25.6, respectively. In a suitable instrument,

the area percentages from the System suitability mixture are

within 1% of the theoretical values. The number of fatty acid

methyl ester peaks exceeding 0.05% of the total area is at

least 24, and the 24 largest peaks of the methyl esters ac-

count for more than 90% of the total area. (These corre-

spond to the following, in common elution order: 14:0,

15:0, 16:0, 16:1 n-7, 16:4n-1, 18:0, 18:1 n-9, 18:1 n-7,

18:2 n-6, 18:3 n-3, 18:4 n-3, 20:1 n-11, 20:1 n-9, 20:1 n-

7, 20:2 n-6, 20:4 n-6, 20:3 n-3, 20:4 n-3, 20:5 n-3, 22:1

n-11, 22:1 n-9, 21:5 n-3, 22:5 n-3, and 22:6 n-3.)

Procedure—Separately inject by equal volumes (about 1

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

chromatograph, record the chromatograms, and measure the

peak responses. Calculate the area percent for each fatty

acid methyl ester taken by the formula:

100(ra / rb),

in which ra is the average peak area of each individual fatty

acid; and rb is the total peak area from all peaks in the chro-

matogram, excepting the solvent front and butylated hy-

droxytoluene.&1S (USP27)

Add the following:

&Anisidine value h401i: not more than 30.&1S (USP27)

Add the following:

&Content of docosohexaenoic acid and eicosapentaenoic

acid—Proceed as directed in the monograph for Fish Oil

Rich in Omega-3 Acids.&1S (USP27)

Add the following:

&Mercury—Proceed as directed in the monograph for Fish

Oil Rich in Omega-3 Acids.&1S (USP27)

Change to read:
Assay for vitamin D—Proceed with Oil as directed for Biological
Method under Vitamin D Assay h581i

&Butylated hydroxytoluene solution—Dissolve a quantity

of butylated hydroxytoluene in chromatographic hexane to

obtain a solution containing 10 mg per mL.

Aqueous potassium hydroxide solution—Dissolve 800 g

of potassium hydroxide in 1000 mL of freshly boiled water,

mix, and cool. [NOTE—Prepare this solution fresh daily.]

Alcoholic potassium hydroxide solution—Dissolve 3 g of

potassium hydroxide in 50 mL of freshly boiled water, add

10 mL of alcohol, dilute with freshly boiled water to 100

mL, and mix. [NOTE—Prepare this solution fresh daily.]

Ascorbic acid solution—Dissolve 10 g of ascorbic acid in

100 mL of water. [NOTE—Prepare this solution fresh daily.]

Mobile phase A—Prepare a 3 in 1000 mixture of n-amyl

alcohol in dehydrated hexane.

Mobile phase B—Prepare a mixture of acetonitrile, water,

and phosphoric acid (96:3.8:0.2). Make adjustments if

necessary (see System Suitability under Chromatography

h621i).
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Internal standard solution—Prepare a solution of USP Er-

gocalciferol RS in alcohol having a concentration of about

0.5 mg per 100 mL.

Standard preparation—Prepare a solution of USP Chole-

calciferol RS in ethyl alcohol, having a known concentra-

tion of about 5 mg per mL. Transfer 2.0 mL of this

solution and 2.0 mL of the Internal standard solution to a

round-bottomed flask. Proceed as directed for the Assay

preparation 1 beginning with ‘‘Add 5 mL of...’’.

Assay preparation 1—Transfer an accurately weighed

quantity of about 4.00 g of Cod Liver Oil, to a round-bot-

tomed flask. Add 5 mL of Ascorbic acid solution, 100 mL of

alcohol, and 10 mL of Aqueous potassium hydroxide solu-

tion, and mix. Reflux the mixture on a steam bath for 30

minutes. Add 100 mL of a sodium chloride solution (1 in

100). Cool rapidly under running water, and transfer the sa-

ponified mixture to a 500-mL separator, rinsing the saponi-

fication flask with 75 mL of a sodium chloride solution (1 in

100) and then with 150 mL of a mixture of ether and hexane

(1:1). Shake the combined saponified mixture and rinsings

vigorously for 30 seconds, and allow to stand until both

layers are clear. Discard the lower layer. Wash the ether-hex-

ane extracts by shaking vigorously with 50 mL of Alcoholic

potassium hydroxide solution, and then washing with three

50-mL portions of a sodium chloride solution (1 in 100). Fil-

ter the upper layer through 5 g of anhydrous sodium sulfate

on a fast filter paper into a 250-mL flask suitable for a rotary

evaporator. Wash the filter with 10 mL of a mixture of ether

and hexane (1:1), and combine with the extract. Evaporate

the solvent at reduced pressure at a temperature not exceed-

ing 308, and fill with nitrogen when the evaporation is com-

plete. Alternatively evaporate the solvent under a gentle

stream of nitrogen at a temperature not exceeding 308. Dis-

solve the residue in 1.5 mL of Mobile phase A. [NOTE—

Gentle heating in an ultrasonic bath may be required. A

large fraction of the white residue is cholesterol.]

Assay preparation 2—To 4.00 g of Cod Liver Oil, add 2.0

mL of Internal standard solution, and proceed as directed

for Assay preparation 1 beginning with ‘‘Add 5 mL of...’’.

Chromatographic system—Use a chromatograph, oper-

ated at room temperature, fitted with an UV detector that

monitors absorption at 265 nm; a 25-cm 6 4.6-mm stain-

less steel cleanup column packed with column packing L10

and usingMobile phase A; and a 15-cm6 4.6-mm stainless

steel analytical column with 5-mm packing L1, and using

Mobile phase B. Chromatograph five injections of the Stan-

dard preparation, and measure the peak responses as direc-

ted for Procedure: the resolution between cholecalciferol

and ergocalciferol is not less than 1.4; and the relative stan-

dard deviation for the cholecalciferol peak response is not

more than 2.0%.

Procedure—Separately inject equal volumes (about 350

mL) of the Standard preparation, Assay preparation 1,

and Assay preparation 2 into the clean-up chromatographic

system. Collect separately the eluates from 2 minutes before

until 2 minutes after the retention time of cholecalciferol in a

glass tube, containing 1 mL of Butylated hydroxytoluene

solution and fitted with a hermetic closure. Evaporate each

tube under a stream of nitrogen at a temperature not exceed-

ing 308. Dissolve each residue in 1.5 mL of acetonitrile. In-

ject equal volumes, not exceeding 200 mL, into the

analytical chromatographic system, and measure the peak

responses at the retention times corresponding to cholecal-

ciferol and ergocalciferol. Calculate the content of vitamin

D, in mg, in the Cod Liver Oil taken by the formula:

2C(RU /RS),
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in which C is the concentration, in mg per mL, of the USP

Cholecalciferol RS in the Standard preparation; RS is the

response of the cholecalciferol relative to the internal stan-

dard in the Standard preparation; and RU is the corrected

relative response of Assay preparation 2 calculated by the

formula:

rU2 / [rIS2 – (rIS1 6 rU2 / rU1)],

in which, rU2 and rU1 are the peak responses for cholecalci-

ferol in the Assay preparation 1 and 2, respectively; and rIS1

and rIS2 are the peak responses for ergocalciferol in the Assay

preparation 1 and 2, respectively.&1S (USP27)

BRIEFING

Cyclandelate, page 353 of PF 26(2) [Mar.–April 2000]. This
new monograph, which previously appeared in Pharmacopeial
Previews, is now forwarded to In-Process Revision.

(PA5: A. Wilk) RTS—39903-4

Add the following:

&Cyclandelate

C17H24O3 276.38

3,3,5-Trimethylcyclohexanol a-phenyl-a-hydroxyacetate.

1,5-cis-3,3,5-Trimethylcyclohexyl 2-hydroxy-2-phenyl ace-

tate [456-59-7].

» Cyclandelate contains not less than 98.0 percent

of C17H24O3, calculated on the dried basis.

Packaging and storage—Preserve in well-closed tight,

light-resistant containers, and store below 408, preferably

between 158 and 308.

USP Reference standards h11i—USP Cyclandelate RS.

Identification—

A: Ultraviolet Absorption h197Ui—

Solution: 0.5 mg per mL.

Medium: 96 percent alcohol. The solution exhibits ab-

sorption maxima between 250 and 254 nm, between 256

and 260 nm, and between 262 and 266 nm.

B: Thin-Layer Chromatographic Identification Test

h201i—

Test solution—Dissolve 10 mg of Cyclandelate in 1 mL of

alcohol.

Application volume: 5 mL.

Developing solvent system: a mixture of hexane, ethyl

acetate, and glacial acetic acid (8:2:1).

Loss on drying h731i—Dry 1 g over silica gel for 24 hours:

it loses not more than 0.5% of its weight.

Residue on ignition h281i: not more than 0.1%.

Heavy metals, Method II h231i: 0.002%.

Chromatographic purity—

Mobile phase and Chromatographic system—Prepare as

directed in the Assay.

Test solution—Transfer about 100 mg of Cyclandelate,

accurately weighed, to a 100-mL volumetric flask, dissolve

in and dilute with Mobile phase to volume, and mix.

Standard solution—Pipet 3.0 mL of the Test solution into

a 100-mL volumetric flask, dilute withMobile phase to vol-

ume, and mix.

Procedure—Separately inject equal volumes (about 10

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

chromatograph, record the chromatograms, and measure the

areas for all the peaks. Allow the chromatogram of the Test

solution to run for a period of time that is about 3 times the
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retention time of cyclandelate. The total area of all the peaks

from the Test solution, other than the peak obtained from

cyclandelate, is not greater than the peak area of cyclande-

late obtained from the Standard solution: not more than

3.0% of total impurities is found.

Assay—

Mobile phase—Prepare a filtered and degassed mixture of

acetonitrile and water (4:1). Make adjustments if necessary

(see System Suitability under Chromatography h621i).

Resolution solution—Dissolve accurately weighed quan-

tities of USP Cyclandelate RS and dicyclohexyl phthalate in

Mobile phase to obtain a solution having known concentra-

tions of about 0.2 mg per mL and 0.08 mg per mL, respec-

tively.

Standard preparation—Dissolve an accurately weighed

quantity of USP Cyclandelate RS in Mobile phase to obtain

a solution having a known concentration of about 1.0 mg

per mL. Pipet 10.0 mL of this solution into a 50-mL volu-

metric flask, dilute with Mobile phase to volume, and mix.

Assay preparation—Transfer about 100 mg of Cyclande-

late, accurately weighed, to a 100-mL volumetric flask, dis-

solve in and dilute with Mobile phase to volume, and mix.

Pipet 10.0 mL of this solution into a 50-mL volumetric

flask, dilute with Mobile phase to volume, and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 228-nm detec-

tor and a 4.0-mm 6 15-cm column that contains packing

L1. The flow rate is about 1.0 mL per minute. Chromato-

graph the Resolution solution, and record the peak responses

as directed for Procedure: the resolution, R, between cy-

clandelate and dicyclohexyl phthalate is not less than 7.

Chromatograph the Standard preparation, and record the

peak responses as directed for Procedure: the relative stan-

dard deviation for replicate injections is not more than 2.0%.

Procedure—Separately inject equal volumes (about 10

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the areas for the major peaks. Calculate the quan-

tity, in mg, of C17H24O3 in the portion of Cyclandelate taken

by the formula:

500C(rU / rS),

in which C is the concentration, in mg per mL, of USP Cy-

clandelate RS in the Standard preparation; and rU and rS are

the peak responses obtained from the Assay preparation and

the Standard preparation, respectively.&1S (USP27)

BRIEFING

Cyclobenzaprine Hydrochloride, USP 26 page 527. It is pro-
posed to correct the concentration of the solvents used in the Stan-
dard solution in the test for Organic volatile impurities. This
change is necessary because the test requires different concentra-
tions of solvents than those described in the general test chapter
Organic Volatile Impurities h467i. The proposal reflects the actual
concentrations that have to be used to be congruent with the actual
chapter, but respecting the limit of 50 mg per g of chloroform.

(PA3: S. Salado) RTS—39640-3

Change to read:
Organic volatile impurities, Method I h467i: meets the require-
ments.
Test solution: 200 mg per mL.
Standard solution—Proceed as directed except to use 100.0 mg

of methylene chloride, 10.0 mg

&12.0 mg&1S (USP27)

of chloroform, and 20.0 mg each of benzene,

&76.0 mg of&1S (USP27)

1,4-dioxane, and

&16.0 mg of&1S (USP27)

trichloroethylene.
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BRIEFING

Dichlorphenamide, USP 26 page 594. A revision to the mono-
graph is proposed to reflect the proper use of the USP Dichlorphe-
namide Reference Standard in the Assay. The revision is in
accordance with changes to the directions of use for the Reference
Standard.

(PA6: L. Evans) RTS—39834-1

Change to read:
Assay—
Mobile solvent—Prepare a suitable solution of 0.02 M monoba-

sic sodium phosphate and 0.02 M dibasic sodium phosphate in ace-
tonitrile and water (approximately 1:1) such that the retention time
of Dichlorphenamide is approximately 6 minutes.
Standard preparation—Dissolve a previously dried and

&an&1S (USP27)

accurately weighed quantity of USP Dichlorphenamide RS inMo-
bile solvent to obtain a solution containing about 1 mg per mL.
Assay preparation—Accurately weigh about 50 mg of Dichlor-

phenamide, and prepare as directed for Standard preparation.
Procedure—Introduce separately 20-mL portions of the Assay

preparation and the Standard preparation into a high-pressure liq-
uid chromatograph (see Chromatography h621i) operated at 258,
by means of a suitable microsyringe or sampling valve, adjusting
the operating parameters such that the peak obtained with the Stan-
dard preparation is full-scale. Typically, the apparatus is fitted with
a 4-mm 6 30-cm column, packed with packing L1, is equipped
with an UV detector capable of monitoring absorption at 280 nm
and a suitable recorder, and is capable of operating at a column
pressure of up to 3500 psi. Five replicate injections of the Standard
preparation show a relative standard deviation of not more than
1.5%. Calculate the quantity, in mg, of C6H6Cl2N2O4S2 in the por-
tion of Dichlorphenamide taken by the formula:

50C(AU / AS),

in which C is the concentration, in mg per mL, of USP Dichlorphe-
namide RS in the Standard preparation; and AU and AS are the area
responses obtained at equivalent retention times from the Assay
preparation and the Standard preparation, respectively.

BRIEFING

Dolasetron Mesylate, USP 26 page 658. Comments were re-
ceived that the use of some brands of L7 columns (such as Zorbax
RX-C8) for the Related compounds test results in an inverted order
of elution for the indole and dolasetron mesylate peaks. It is pro-
posed to add a procedure for conditioning the columns that would
result in the correct elution order. It was also shown that certain
columns such as SynChropac RP8 and Zorbax SB-C8 exhibited

the correct elution order and did not require conditioning. It is also
proposed to correct the formulas under the Related compounds test.
The graphic structure is also corrected.

(PA4: E. Gonikberg) RTS—39953-1

Change to read:

C19H20N2O3 �CH4O3S �H2O 438.50
1H-Indole-3-carboxylic acid, octahydro-3-oxo-2,6-methano-2H-

quinolizin-8-yl ester, (2a,6a,8a, 9ab)-, monomethanesulfo-
nate monohydrate.

Indole-3-carboxylic acid, ester with (8r)-hexahydro-8-hydroxy-
2,6-methano-2H-quinolizin-3(4H)-one, monomethanesulfo-
nate monohydrate [115956-13-3].

Change to read:
Related compounds—
0.01 M Dibasic ammonium phosphate solution—Dissolve 132.1

g of dibasic ammonium phosphate in 1000 mL of water. Dilute
10.0 mL of this solution with about 990 mL of water, adjust with
2.0 M phosphoric acid to a pH of 7.0, and mix.
Diluent—Prepare a mixture of water and acetonitrile (4:1).
Solution A—Prepare a filtered and degassed mixture of 0.01 M

Dibasic ammonium phosphate solution and acetonitrile
(1000 : 53).
Solution B—Prepare a filtered and degassed mixture of acetroni-

trile and 0.01 M Dibasic ammonium phosphate solution
(795 : 295).
Mobile phase—Use variable mixtures of Solution A and Solution

B as directed for Chromatographic system. Make adjustments if
necessary (see System Suitability under Chromatography h621i).
Resolution solution—Prepare a solution of indole and USP Do-

lasetron Mesylate RS in Diluent having known concentrations of
about 0.004 mg per mL and 0.03 mg per mL, respectively.
Standard solution 1—Dissolve an accurately weighed quantity

of USP Dolasetron Mesylate RS in Diluent, and dilute quantita-
tively, and stepwise if necessary, with Diluent to obtain a solution
having a known concentration of about 0.03 mg per mL.
Standard solution 2—Dissolve accurately weighed quantities of

USP Dolasetron Mesylate RS and USP Dolasetron Mesylate Re-
lated Compound A RS in Diluent, and dilute quantitatively, and
stepwise if necessary, with Diluent to obtain a solution having
known concentrations of about 6 mg per mL and 0.0072 mg per
mL, respectively.
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Test solution—Transfer about 150 mg of Dolasetron Mesylate,
accurately weighed, to a 25-mL volumetric flask, dissolve in and
dilute with Diluent to volume, and mix.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 210-nm detector and a
4.6-mm 6 25-cm column that contains packing L7. The flow rate
is about 1.5 mL per minute. The chromatograph is programmed as
follows.

Time
(minutes)

Solution A
(%)

Solution B
(%) Elution

0 100 0 equilibration
0–28 100?0 0?100 linear gradient
28–38 250 100 isocratic
38–40 0?100 100?0 linear gradient
40–50 100 0 isocratic

Chromatograph the Resolution solution, and record the peak re-
sponses as directed for Procedure: the resolution, R, between the
first eluting peak, indole, and the second eluting peak, dolasetron
mesylate, is not less than 1.5.

&[NOTE—If the dolasetron mesylate peak is found to elute

before the indole peak, condition the column as follows. Fill

up the column with Solution A, plug the column, and place

the column in a convection oven at 1058 for about 16 hours.

Retest the column.]&1S (USP27)

Chromatograph Standard solution 1, and record the peak responses
as directed for Procedure: the relative standard deviation for rep-
licate injections is not more than 5.0%.
Procedure—Separately inject equal volumes (about 100 mL) of

Standard solution 1, Standard solution 2, and the Test solution into
the chromatograph, record the chromatograms, and measure the
areas for the major peaks. Calculate the percentage of dolasetron
mesylate related compound A in the portion of Dolasetron Mesy-
late taken by the formula:

(181.2/217.8)1000(rU / rS),

&2500(181.2/217.8)(CRC /W)(rU / rS),&1S (USP27)

in which 181.2 and 217.8 are the molecular weights of dolasetron
mesylate related compound A base and dolasetron mesylate related
compound A hydrochloride, respectively;

&CRC is the concentration, in mg per mL, of USP Dolasetron

Mesylate Related Compound A RS in Standard solution 2;

W is the weight, in mg, of Dolasetron Mesylate taken to

prepare the Test solution;&1S (USP27)

and rU and rS are the peak areas for dolasetron mesylate related
compound A obtained from the Test solution and Standard solution
2, respectively: not more than 0.1% of dolasetron mesylate related
compound A is found. Calculate the percentage of each impurity

(other than dolasetron mesylate related compound A) in the portion
of Dolasetron Mesylate taken by the formula:

200(ri / rS),

&2500(C/W)(ri / rS),&1S (USP27)

in which

&C is the concentration, in mg per mL, of USP Dolase-

tron Mesylate RS in Standard solution 1; W is as defined

above;&1S (USP27)

ri is the peak area for each impurity obtained from the Test solution;
and rS is the peak area for dolasetron mesylate obtained from Stan-
dard solution 1: not more than 0.1% of any individual impurity is
found; and not more than 0.3% of total impurities is found.

BRIEFING

Ferrous Fumarate and Docusate Sodium Extended-Release
Tablets, USP 26 page 784. It is proposed to add aDrug release test
to this monograph.

(BPC: M. Marques) RTS—35820-1

Add the following:

&Drug release h724i—

Medium: 0.1 N hydrochloric acid; 900 mL.

Apparatus 2: 50 rpm.

Times: 1 and 3 hours.

Determine the amount of Fe (II) dissolved, in filtered por-

tions of the solution under test, employing the method de-

scribed under Assay for ferrous fumarate with the following

modification.

Standard solution—Transfer the appropriate amount of

Iron stock solution to a volumetric flask, and dilute with

0.1 N hydrochloric acid in such a way that the final concen-

tration is similar to that expected in the solution under test.
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Tolerances—The percentages of the labeled amount of Fe

(II) dissolved at the times specified conform to Acceptance

Table 1 under Drug Release h724i.

Time (hours) Amount dissolved

1 between 40% and 75%

3 not less than 80%&1S (USP27)

BRIEFING

Fexofenadine Hydrochloride Capsules, page 1793 of PF
28(6) [Nov.–Dec. 2002]. It is proposed to add an early time point
to the Dissolution test to better control the quality of the product, in
consideration that the drug substance can exist in two pseudopoly-
morphic forms, anhydrous and hydrate.

(BPC: M. Marques) RTS—39653-3

Add the following:

&Fexofenadine Hydrochloride Capsules

» Fexofenadine Hydrochloride Capsules contain

not less than 93.0 percent and not more than

107.0 percent of the labeled amount of fexofena-

dine hydrochloride (C32H39NO4 �HCl).

Packaging and storage—Preserve in tight, light-resistant

containers.

USP Reference standards h11i—USP Fexofenadine

Hydrochloride RS. USP Fexofenadine Related Compound

A RS. USP Fexofenadine Related Compound B RS.

Identification—

A: The retention time of the major peak in the chroma-

togram of the Assay preparation corresponds to that in the

chromatogram of the Standard preparation, as obtained in

the Assay.

B: Infrared Absorption h197Ki—

Test specimen—Empty the contents of several Capsules,

equivalent to about 60 mg of fexofenadine hydrochloride,

into a suitable capped tube. Add 10 mL of a mixture of ace-

tonitrile and methanol (10:1), and shake until the sample is

dispersed. Allow to settle. Decant, filter, and collect the

supernatant in a suitable beaker. Evaporate the solvent to

near dryness by using a stream of nitrogen and with gentle

heating from an appropriate source (steam, low-temperature

hot plate). While still warm, add 5 mL of water and 5 drops

of diluted hydrochloric acid, and stir to induce precipitation.

Chill in an ice bath for about 30 minutes. Pass through a 10-

to 15-mm filtering crucible with fritted disk. Dry the preci-

pitate in an air oven for 1 hour at 1058.

Water, Method I h921i: between 3.5% and 8.0%, the titra-

tion being performed at 508 and the titration vessel being

kept in a heated water jacket.

Dissolution h711i—

Medium: water; 900 mL.

Apparatus 2:50 rpm.

Times: 15 and 45 minutes.

Determine the amount of C32H39NO4 �HCl dissolved by

employing the following method.

Buffer solution—Dissolve 1.0 g of monobasic sodium

phosphate, 0.5 g of sodium perchlorate, and 0.5 mL 0.3

mL of phosphoric acid in 300 mL of water, and mix.

Mobile phase—Prepare a filtered and degassed mixture of

acetonitrile and Buffer solution (700 : 300), and mix. Make

adjustments if necessary (see System Suitability under

Chromatography h621i).
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System suitability stock solution—[NOTE—A small

amount of glacial acetic acid, not to exceed 5% of the total

volume, is used, if necessary, to dissolve USP Fexofenadine

Hydrochloride Related Compound A RS.] Dissolve an ac-

curately weighed quantity of USP Fexofenadine Hydro-

chloride Related Compound A RS in water to obtain a

solution having a known concentration of 0.44 mg per mL.

System suitability solution—Prepare a solution of USP

Fexofenadine Hydrochloride RS in System suitability stock

solution containing about 0.01 mg of USP Fexofenadine

Hydrochloride Related Compound A RS and 0.06 mg of

USP Fexofenadine Hydrochloride RS per mL.

Standard solution—[NOTE—A small amount of metha-

nol, not to exceed 0.5% of the total volume, is used, if neces-

sary, to dissolve USP Fexofenadine Hydrochloride RS.]

Dissolve an accurately weighed quantity of USP Fexofena-

dine Hydrochloride RS in water to obtain a solution having

a known concentration of 0.07 mg per mL.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 220-nm detec-

tor and a 4.6-mm 6 10-cm column that contains packing

L1. The flow rate is about 1 mL per minute. Chromatograph

the System suitability solution, and record the peak re-

sponses as directed for Procedure: the resolution, R, be-

tween fexofenadine and fexofenadine hydrochloride

related compound A is not less than 2.0. Chromatograph

the Standard solution, and record the peak responses as di-

rected for Procedure: the relative standard deviation for rep-

licate injections is not more than 2.0%.

Procedure—Separately inject equal volumes (about 50

mL) of the Standard solution and filtered portions of the

solution under test into the chromatograph, record the chro-

matograms, and measure the responses for the fexofenadine

peaks. Calculate the quantity of C32H39 NO4 �HCl dissolved.

Tolerances—Not less than 50% (Q) of the labeled amount

of C32H39NO4 � HCl is dissolved in 15 minutes. Not less

than 75% (Q) of the labeled amount of C32H39NO4 �HCl is

dissolved in 45 minutes.

Uniformity of dosage units h905i: meet the requirements.

Related compounds—

Phosphate–perchlorate buffer—Prepare as directed in the

Assay.

Diluting solution, Mobile phase, System suitability

preparation, and Chromatographic system—Proceed as di-

rected in the Assay under Fexofenadine Hydrochloride.

Standard solution—Use the Standard preparation, pre-

pared as directed in the Assay under Fexofenadine Hydro-

chloride.

Test solution—Use the Assay stock preparation, prepared

as directed in the Assay.

Procedure—Separately inject equal volumes (about 20

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

chromatograph, record the chromatograms, and measure the

responses for the major peaks. Calculate the percentage of

fexofenadine hydrochloride related compound A in the por-

tion of Capsules taken by the formula:

100C(rU / rS),

in which C is the concentration, in mg per mL, of USP Fex-

ofenadine Hydrochloride Related Compound A RS in the

Standard solution; and rU and rS are the peak responses ob-

tained from the Test solution and the Standard solution,

respectively: not more than 0.3% of fexofenadine hydro-

chloride related compound A is found. not more than

0.3% of fexofenadine related compound A, not more than

0.2% of decarboxylated degradant, and not more than

0.1% of any other unknown impurity is found; and not more

than 0.5% of total impurities is found.
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Assay—

Phosphate–perchlorate buffer—Dissolve 6.64 g of mono-

basic sodium phosphate and 0.84 g of sodium perchlorate in

1000 mL of water. Adjust with phosphoric acid to a pH of

4.0 2.0.

Diluting solution, Mobile phase, System suitability

preparation, Standard preparation, and Chromatographic

system—Proceed as directed in the Assay under Fexofena-

dine Hydrochloride.

Assay stock preparation—Remove, as completely as pos-

sible, the contents of not fewer than 20 Capsules, mix the

combined contents, and finely powder by using a mortar

and pestle. Transfer a portion of the powder, equivalent to

about 50 mg of fexofenadine hydrochloride, accurately

weighed, to a 50-mL volumetric flask. Add 40 mL of Dilut-

ing solution, and shake by mechanical means for 60 min-

utes. Sonicate for about 2 minutes. Allow to cool to room

temperature, dilute with Diluting solution to volume, and

mix.

Assay preparation—Transfer 3.0 mL of the Assay stock

preparation to a 50-mL volumetric flask, dilute withMobile

phase to volume, and mix.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. Calculate the

quant i ty, in mg, of fexofenadine hydrochlor ide

(C32H39NO4 �HCl) in the portion of Capsules taken by the

formula:

833.3C(rU / rS)

in which C is the concentration, in mg per mL, of USP Fex-

ofenadine Hydrochloride RS in the Standard preparation;

and rU and rS are the peak responses obtained from the Assay

preparation and the Standard preparation, respec-

tively.&1S (USP27)

BRIEFING

Gemcitabine Hydrochloride, page 3141 of PF 27(5) [Sept.–
Oct. 2001]; Gemcitabine for Injection, page 3142 of PF 27(5)
[Sept.–Oct. 2001]. These new monographs, which previously ap-
peared in Pharmacopeial Previews, are now forwarded to In-Pro-
cess Revision. On the basis of comments received, minor changes
are proposed in the Assay of Gemcitabine Hydrochloride. It is also
proposed to add storage conditions to the Packaging and storage
section and to add a Chromatographic purity test.

(PA6: L. Evans) RTS—38539-2

Add the following:

&Gemcitabine Hydrochloride

C9H11F2N3O4 �HCl 299.66

Cytidine, 2’-deoxy-2’,2’-difluro-, monohydrochloride.

2’-Deoxy-2’,2’-difluorocytidine monohydrochloride (b-iso-

mer) [122111-03-9].

» Gemcitabine Hydrochloride contains not less

than 97.5 percent and not more than 101.5 percent

of C9H11F2N3O4 �HCl, calculated on the as-is ba-

sis.
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Caution—Gemcitabine Hydrochloride is a po-

tent cytotoxic agent. Great care should be taken to

prevent inhaling particles and exposing the skin to

it.

Packaging and storage—Preserve in well-closed tight con-

tainers, and store at controlled room temperature.

Labeling—Where it is intended for use in preparing inject-

able dosage forms, the label states that it is sterile or must be

subjected to further processing during the preparation of in-

jectable dosage forms.

USP Reference standards h11i—USP Endotoxin RS. USP

Gemcitabine Hydrochloride RS.

Identification—

A: Infrared Absorption h197Ki.

B: It meets the requirements of the tests for Chloride

h191i.

Specific rotation h781Si: between +438 and +508, at 208.

Test solution: 10 mg per mL.

pH h791i: between 2.0 and 3.0, in a solution containing 10

mg per mL.

Residue on ignition h281i: not more than 0.1%.

Heavy metals, Method I h231i: 0.001%.

Chromatographic purity—

Solution A—Proceed as directed for Mobile phase in the

Assay.

Solution B—Prepare filtered and degassed methanol.

Mobile phase—Use variable mixtures of Solution A and

Solution B as directed under Chromatographic system.

Make adjustments, if necessary (see System Suitability un-

der Chromatography h621i).

System suitability solution—Proceed as directed in the As-

say.

Standard solution—Dissolve an accurately weighed

quantity of USP Gemcitabine Hydrochloride RS and USP

Cytosine RS in water, and dilute quantitatively, and step-

wise if necessary, to obtain a solution having a known con-

centration of about 2 mg per mL of each.

Test solution—Transfer about 50 mg of Gemcitabine

Hydrochloride, accurately weighed, to a 25-mL volumetric

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

Chromatographic system (see Chromatography h621i)—

Proceed as directed under Assay. The chromatograph is pro-

grammed as follows:

Time

(minutes)

Solution A

(%)

Solution B

(%) Elution

0–8 97 3 Isocratic

8–13 97?50 3?50 Linear gradient

13–20 50 50 Isocratic

20–25 50?97 50?3 Re-equilibrate

Chromatograph the System suitability solution, and record

the peak responses as directed for Procedure: the relative

retention times are about 0.5 for gemcitabine a-anomer

and 1.0 for gemcitabine; the resolution, R, between gemci-

tabine a-anomer and gemcitabine is not less than 8.0; and

the tailing factor for gemcitabine is not more than 1.5. Chro-

matograph the standard solution and record the peak re-

sponses as directed for Procedure: the relative retention

times are about 0.1 for cytosine and 1.0 for gemcitabine;

the relative standard deviation for replicate injections is

not more than 2.0%.

Procedure—Separately inject a volume (about 20mL) of

the Standard solution and Test solution into the chromato-

graph, record the chromatogram, and measure all of the

peak responses. Calculate the percentage of cytosine in

the portion of Gemcitabine taken by the formula:

2.5(Cc /W)(rt / rs)
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in which Cc is the concentration of USP Cytosine RS in the

Standard solution, in mg per mL, W is the weight, in mg, of

Gemcitabine taken, rt is the peak response for cytosine in the

Test solution, and rs is the response for cytosine in the Stan-

dard solution: not more than 0.1% of cytosine is found. Cal-

culate the percentage of each impurity other than cytosine in

the portion of Gemcitabine taken by the formula:

2.5(Cs /W)(ri / rs)

in which Cs is the concentration of USP Gemcitabine

Hydrochloride RS in the Standard solution, in mg per mL,

W is the weight, in mg, of Gemcitabine taken, ri is the peak

response for each impurity in the Test solution, and rs is the

response due to gemcitabine in the Standard solution: not

more than 0.1% of gemcitabine a-anomer or any other indi-

vidual impurity is found and the sum of all impurities is not

more than 0.2%. Exclude from the sum of all impurities any

peaks that are below the limit of quantitation (0.02%).

Other requirements—Where the label states that Gemcita-

bine Hydrochloride is sterile, it meets the requirements for

Bacterial endotoxins and Sterility under Gemcitabine

Hydrochloride for Injection. Where the label states that

Gemcitabine Hydrochloride must be subjected to further

processing during the preparation of injectable dosage

forms, it meets the requirements for Bacterial endotoxins

under Gemcitabine Hydrochloride for Injection.

Assay—

Mobile phase—Prepare a filtered and degassed solution

containing 13.8 g of monobasic sodium phosphate and 2.5

mL of phosphoric acid in 1000 mL of water. [NOTE—The

pH of this solution is between 2.4 and 2.6.]

System suitability solution—Transfer about 10 mg of

Gemcitabine Hydrochloride to a small vial, add 4 mL of a

solution containing 168 mg of potassium hydroxide per mL

of methanol, cap tightly, and sonicate. Heat at 558 for 6 to 16

hours, allow to cool, and transfer the contents to a 100-mL

volumetric flask with successive washes of 1% (v/v) phos-

phoric acid. Dilute with 1% phosphoric acid to volume, and

mix. [NOTE—This solution contains about 0.02 mg per mL

of gemcitabine a-anomer.]

Standard preparation—Dissolve an accurately weighed

quantity of USP Gemcitabine Hydrochloride RS in water,

and dilute quantitatively, and stepwise if necessary, with

water to obtain a solution having a known concentration

of about 0.1 mg per mL.

Assay preparation—Transfer about 20 mg of Gemcita-

bine Hydrochloride, accurately weighed, to a 200-mL volu-

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

and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 275-nm detec-

tor and a 4.6-mm 6 25-cm column that contains 5-mm

packing L7. The flow rate is about 1.2 mL per minute. Chro-

matograph the System suitability solution, and record the

peak responses as directed for Procedure: the resolution,

R, between the gemcitabine a-anomer and gemcitabine is

not less than 8.0; and the tailing factor determined from

gemcitabine is not more than 1.5. Chromatograph the Stan-

dard preparation, and record the peak responses as directed

for Procedure: the relative standard deviation for replicate

injections is not more than 1.0%.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. Calculate the

quantity, in mg, of C9H11F2N3O4 �HCl in the portion of

Gemcitabine Hydrochloride taken by the formula:

200C(rU / rS),
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in which C is the concentration, in mg per mL, of USP

Gemcitabine Hydrochloride RS in the Standard prepara-

tion; and rU and rS are the peak responses obtained from

the Assay preparation and the Standard preparation, re-

spectively.&1S (USP27)

BRIEFING

Gemcitabine for Injection, page 3142 of PF 27(5) [Sept.–Oct.
2001]—See briefing under Gemcitabine Hydrochloride.

(PA6: L. Evans) RTS—38539-1

Add the following:

&Gemcitabine for Injection

»Gemcitabine for Injection contains an amount of

Gemcitabine Hydrochloride equivalent to not less

than 95 percent and not more than 105 percent of

the labeled amount of gemcitabine (C9H11

F2N3O4).

Caution—Gemcitabine Hydrochloride is a po-

tent cytotoxic agent. Great care should be taken

to prevent inhaling particles and exposing the skin

to it.

Packaging and storage—Preserve in Containers for Sterile

Solids, as described under Injections h1i. Store at controlled

room temperature. Do not refrigerate after reconstitution.

USP Reference standards h11i—USP Endotoxin RS. USP

Gemcitabine Hydrochloride RS.

Identification—

A: Ultraviolet Absorption h197Ui.

Solution: 16 mg per mL.

Medium: 0.14 M phosphate buffer with a pH of 2.5, pre-

pared as follows. Add 13.8 g of monobasic sodium phos-

phate and 2.5 mL of phosphoric acid to 1000 mL of

purified water.

B: The retention time of the major peak in the chroma-

togram of the Assay preparation corresponds to that in the

chromatogram of the Standard preparation, as obtained in

the Assay.

Clarity of solution—Dissolve it in the solvent and at the

concentration recommended in the labeling: not more than

10t (see Spectrophotometry and Light-Scattering h851i),

determined by ratio turbidimetry within 15 minutes of re-

constitution, corrected for a diluent blank.

Bacterial endotoxins h85i—It contains not more than 0.05

USP Endotoxin Unit per mg of gemcitabine.

Sterility h71i: meets the requirements when tested as direc-

ted for Membrane Filtration under Test for Sterility of the

Product to be Examined.

Uniformity of dosage units h905i: meets the requirements

for Weight Variation.

pH h791i: between 2.7 and 3.3, in a solution containing 40

mg in each mL of 0.9% sodium chloride solution.

Particulate matter h788i: meets the requirements for

small-volume injections.

Chromatographic purity—

Mobile phase, Standard solution, System Suitability

Solution and Chromatographic system—Proceed as directed

under the test for Chromatographic purity for Gemcitabine

Hydrochloride.

Test solution—Reconstitute the vial with an appropriate

amount of water to achieve a solution of 2 mg per mL, based

on the labeled content of gemcitabine.
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Procedure— Proceed as directed under the Chromato-

graphic purity for Gemcitabine Hydrochloride. Calculate

the amount of cytosine expressed as percentage of Gemci-

tabine Hydrochloride by the formula:

0.1(263.20/299.66)(CcV/L)(rt / rs )

in which 299.66 is the molecular weight of Gemcitabine

Hydrochloride, 263.20 is the molecular weight of gemcita-

bine, V is the volume, in mL, of water used to reconstitute

the vial, L is the labeled amount of gemcitabine in the vial,

in mg, Cc is the concentration of USP Cytosine RS in the

Standard solution, in mg per mL, rt is the peak response

for cytosine in the Test solution, and rs is the response for

cytosine in the Standard solution: not more than 0.1% of

cytosine is found. Similarly, calculate the amount of each

impurity other than cytosine, expressed as a percentage of

gemcitabine hydrochloride, by the formula:

0.1(263.20/299.66)(CsV/L)(ri / rs)

in which 299.66 is the molecular weight of Gemcitabine

Hydrochloride, 263.20 is the molecular weight of gemcita-

bine, V is the volume, in mL, of water used to reconstitute

the vial, L is the labeled amount of gemcitabine in the vial,

in mg, Cs is the concentration of USP Gemcitabine Hydro-

chloride RS in the Standard solution, in mg per mL, ri is the

response for gemcitabine a-anomer or any other individual

impurity, and rs is the peak response for gemcitabine in the

Test solution. Not more than 0.1% of gemcitabine a-anomer

is found, not more than 0.2% each of any other impurity is

found, and the sum of all impurities is not more than 0.3%.

Exclude from the sum of all impurities any peaks that are

below the limit of quantitation (0.02%).

Assay—

Mobile phase, System suitability solution, Standard

preparation, and Chromatographic system—Proceed as di-

rected in the Assay under Gemcitabine Hydrochloride.

Assay preparation—Constitute a suitable number of vials

of Gemcitabine for Injection with purified water to obtain a

solution having a concentration of about 0.1 mg per mL,

based on the labeled content of gemcitabine.

Procedure—Proceed as directed in the Assay under Gem-

citabine Hydrochloride. Calculate the amount, in mg, of

gemcitabine (C9H11F2N3O4) in each vial of Gemcitabine

for Injection taken by the formula:

(263.20/299.66)(CV/N)(rU / rS),

in which 263.20 and 299.66 are the molecular weights of

gemcitabine and gemcitabine hydrochloride, respectively;

V is the total volume, in mL, of the Assay preparation; N

is the number of vials taken; and the other terms are as de-

fined therein.&1S (USP27)

BRIEFING

Idoxuridine, USP 26 page 951. The calculation of respective
absorptivities in the UV test has been clarified to reflect the new
labeling requirement for the USP Idoxuridine RS.

(PA7b: B. Davani) RTS—39913-1

Change to read:
Identification—
A: Infrared Absorption h197Mi.
B: Ultraviolet Absorption h197Ui—
Solution: 35 mg per mL.
Medium: pH 12.0 buffer (prepared from 7.46 g of potassium

chloride and 24 mL of 1 N sodium hydroxide dissolved in 2000
mL of water). Absorptivities at 279 nm, calculated on the dried ba-
sis

&for the test sample only,&1S (USP27)

do not differ by more than 2.0%.
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BRIEFING

Irbesartan, page 7156 of PF 24(6) [Nov.–Dec. 1998]; Irbesar-
tan Tablets, page 7157 of PF 24(6) [Nov.–Dec. 1998]; Irbesartan
and Hydrochlorothiazide Tablets, page 7158 of PF 24(6) [Nov.–
Dec. 1998]. These new monographs, which previously appeared in
Pharmacopeial Previews, are now forwarded with minor editorial
style changes to In-Process Revision. The molecular weight of Ir-
besartan is revised to reflect the current atomic weight values pub-
lished in USP 26.

(PA5: A. Wilk) RTS—39894-4

Add the following:

&Irbesartan

C25H28N6O 428.54 428.53

1,3-Diazaspiro[4.4]non-1-en-4-one, 2-butyl-3-[[2’-(1H-tet-

razol-5-yl)[1,1’-biphenyl]-4-yl]methyl]-.

2-Butyl-3-[p-(o-1H-tetrazol-5-ylphenyl)benzyl]-1,3-diazas-

piro[4.4]non-1-en-4-one [138402-11-6].

» Irbesartan contains not less than 98.0 percent

and not more than 102.0 percent of C25H28N6O,

calculated on the anhydrous basis.

Packaging and storage—Preserve in tight containers.

USP Reference standards h11i—USP Irbesartan RS.

Identification, Infrared Absorption h197Ki.

Water, Method I h921i: not more than 0.5%.

Chromatographic purity—

Diluent, Triethylamine solution, Mobile phase, and

Chromatographic system—Proceed as directed in the Assay.

Test solution—Use the Assay preparation.

Procedure—Inject a volume (about 20 mL) of the Test

solution into the chromatograph, record the chromatogram,

and measure the peak responses. Calculate the percentage of

each impurity in the portion of Irbesartan taken by the for-

mula:

100(ri / rs),

in which ri is the peak response for each impurity, and rs is

the sum of the responses of all the peaks: not more than

0.5% of any individual impurity is found, and not more than

1.0% of total impurities is found.

Organic volatile impurities, Method IV h467i: meets the

requirements.

Assay—

Diluent—Prepare a solution of phosphoric acid (1 in 100).

Triethylamine solution—Add 1.0 mL of triethylamine to

1000 mL of water, mix, and adjust with phosphoric acid

to a pH of 3.5.

Mobile phase—Prepare a filtered and degassed mixture of

Triethylamine solution and acetonitrile (1:1). Make adjust-

ments if necessary (see System Suitabil i ty under

Chromatography h621i).

Standard preparation—Dissolve an accurately weighed

quantity of USP Irbesartan RS in Diluent to obtain a solu-

tion having a known concentration of about 0.5 mg per mL.

Assay preparation—Transfer about 50 mg of Irbesartan,

accurately weighed, to a 100-mL volumetric flask, dissolve

in and dilute with Diluent to volume, and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a fluorometric

detector that has an excitation wavelength of 250 nm and

an emission wavelength of 371 nm, and a 4.6-mm 6 15-

cm column that contains 5-mm packing L1. The flow rate

is about 1 mL per minute. Chromatograph the Standard
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preparation, and record the peak responses as directed for

Procedure: the relative standard deviation for replicate in-

jections is not more than 2.0%.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the irbesartan peaks. Calculate

the quantity, in mg, of C25H28N6O in the portion of Irbesar-

tan taken by the formula:

100C(rU / rS),

in which C is the concentration, in mg per mL, of USP Ir-

besartan RS in the Standard preparation; and rU and rS are

the peak responses obtained from the Assay preparation and

the Standard preparation, respectively.&1S (USP27)

BRIEFING

Irbesartan Tablets, page 7157 of PF 24(6) [Nov.–Dec.
1998]—See briefing under Irbesartan.

(PA5: A. Wilk) RTS—39894-5

Add the following:

&Irbesartan Tablets

» Irbesartan Tablets contain not less than 90.0 per-

cent and not more than 110.0 percent of the la-

beled amount of irbesartan (C25H28N6O).

Packaging and storage—Preserve in well-closed con-

tainers.

USP Reference standards h11i—USP Irbesartan RS.

Identification—The relative retention time of the major

peak in the chromatogram of the Assay preparation corre-

sponds to that in the chromatogram of the Standard prepa-

ration, as obtained in the Assay.

Dissolution h711i—

Medium: 0.01 N hydrochloric acid; 900 mL.

Apparatus 2: 50 rpm.

Time: 45 minutes.

Procedure—Determine the amount of C25H28N6O dis-

solved by employing UV absorption at the wavelength of

maximum absorbance at about 254 nm on filtered portions

of the solution under test, suitably diluted with Dissolution

Medium, if necessary, in comparison with a Standard solu-

tion having a known concentration of USP Irbesartan RS di-

luted in the same Medium.

Tolerances—Not less than 75% (Q) of the labeled amount

of C25H28N6O is dissolved in 45 minutes.

Uniformity of dosage units h905i: meet the requirements.

Chromatographic purity—

Diluent, Triethylamine solution, Mobile phase, Standard

preparation, and Chromatographic system—Proceed as di-

rected in the Assay under Irbesartan.

Test solution—Use the Assay preparation.

Procedure—Inject a volume (about 20 mL) of the Test

solution into the chromatograph, record the chromatogram,

and measure the peak responses. Calculate the percentage of

each impurity in the portion of Tablets taken by the formula:

100(ri / rs),

in which ri is the peak response for each impurity; and rs is

the sum of the responses of all the peaks: not more than

1.0% of any individual impurity is found, and not more than

2.0% of total impurities is found.
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Assay—

Diluent, Triethylamine solution, and Mobile phase—Pro-

ceed as directed in the Assay under Irbesartan.

Standard preparation—Dissolve an accurately weighed

quantity of USP Irbesartan RS in Diluent to obtain a solu-

tion having a known concentration of about 0.1 mg per mL.

Assay preparation—Weigh and finely powder not fewer

than 30 Tablets. Transfer an accurately weighed portion of

powder, equivalent to about 10 mg of irbesartan, to a 100-

mL volumetric flask. Add about 80 mL of Diluent, and stir

on a magnetic stir plate for 15 minutes. Dilute with Diluent

to volume, and mix. Centrifuge a portion of this solution for

10 minutes, and use the clear supernatant.

Chromatographic system—Prepare as directed in the As-

say under Irbesartan. Chromatograph the Standard prepa-

ration, and record the peak responses as directed for

Procedure: the column efficiency is not less than 1000 the-

oretical plates; the tailing factor is not more than 2.0; and the

relative standard deviation for replicate injections is not

more than 2.0%.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard preparation and the Assay preparation

into the chromatograph, and record the responses for the

major peaks. Calculate the quantity, in mg, of irbesartan

(C25H28N6O) in the portion of Tablets taken by the formula:

100C(rU / rS),

in which C is the concentration, in mg per mL, of USP Ir-

besartan RS in the Standard preparation; and rU and rS are

the peak responses obtained from the Assay preparation and

the Standard preparation, respectively.&1S (USP27)

BRIEFING

Irbesartan and Hydrochlorothiazide Tablets, page 7158 of
PF 24(6) [Nov.–Dec. 1998]—See briefing under Irbesartan.

(PA5: A. Wilk) RTS—39894-6

Add the following:

&Irbesartan and Hydrochlorothiazide
Tablets

» Irbesartan and Hydrochlorothiazide Tablets con-

tain not less than 90.0 percent and not more than

110.0 percent of the labeled amounts of irbesartan

(C 2 5H 2 8N 6O) and hyd ro ch l o r o t h i a z i d e

(C7H8ClN3O4S2).

Packaging and storage—Preserve in well-closed con-

tainers.

USP Reference standards h11i—USP Irbesartan RS. USP

Hydrochlorothiazide RS.

Identification—The relative retention time of the major

peaks in the chromatogram of the Assay preparation corre-

sponds to that in the chromatogram of the Standard prepa-

ration, as obtained in the Assay.

Dissolution h711i—

Medium: 0.01 N hydrochloric acid; 900 mL.

Apparatus 2: 50 rpm.

Time: 45 minutes.

Determine the amounts of irbesartan (C25H28N6O) and

hydrochlorothiazide (C7H8ClN3O4S2) dissolved by employ-

ing the following method.

Mobile phase and Chromatographic system—Prepare as

directed in the Assay.

Procedure—[NOTE—Use peak areas where peak re-

sponses are indicated.] Separately inject equal volumes

(about 50 mL) of the Standard solution and filtered portions
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of the solutions under test into the chromatograph, record

the chromatograms, and measure the responses areas for

the major peaks. Calculate the quantities of irbesartan

(C25H28N6O) and hydrochlorothiazide (C7H8ClN3O4S2) dis-

solved in comparison with a Standard solution having

known concentrations of USP Irbesartan RS and USP

Hydrochlorothiazide RS in the same Medium and similarly

chromatographed.

Tolerances—Not less than 75% (Q) of the labeled

amounts of C25H28N6O and C7H8ClN3O4S2 are dissolved in

45 minutes.

Uniformity of dosage units h905i: meet the requirements.

Assay—

Triethylamine solution—Add 1.0 mL of triethylamine to

1000 mL of water, mix, and adjust with phosphoric acid

to a pH of 3.5.

Mobile phase—Prepare a filtered and degassed mixture of

Triethylamine solution and acetonitrile (1:1). Make adjust-

ments if necessary (see System Suitabil i ty under

Chromatography h621i).

Standard preparation—Transfer about 25 mg of USP

Hydrochlorothiazide RS, accurately weighed, to a 100-mL

volumetric flask. Add 25J mg of USP Irbesartan RS, ac-

curately weighed, J being the ratio of the labeled amount,

in mg, of irbesartan to the labeled amount, in mg, of hydro-

chlorothiazide per Tablet. Dissolve in and dilute with Mo-

bile phase to volume, and mix.

Assay preparation—Weigh and finely powder not fewer

than 20 Tablets. Transfer an accurately weighed portion of

powder, equivalent to about 25 mg of hydrochlorothiazide,

to a 100-mL volumetric flask. Add about 80 mL of Mobile

phase, and stir on a magnetic stir plate for 15 minutes. Di-

lute with Mobile phase to volume, and mix. Centrifuge a

portion of this solution for 10 minutes, and use the clear

supernatant.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 254-nm detec-

tor and a 4.6-mm 6 15-cm column that contains 5-mm

packing L1. The flow rate is about 1 mL per minute. Chro-

matograph the Standard preparation, and record the peak

responses areas as directed for Procedure: the resolution,

R, between hydrochlorothiazide and irbesartan is not less

than 2.0; and the relative standard deviation for replicate in-

jections is not more than 2.0%.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard preparation and the Assay preparation

into the chromatograph, and record the responses areas for

the major peaks. Calculate the quantities, in mg, of irbesar-

tan (C25H28N6O) and hydrochlorothiazide (C7H8ClN3O4S2)

in the portion of Tablets taken by the formula:

100C(rU / rS),

in which C is the concentration, in mg per mL, of the appro-

priate Reference Standard in the Standard preparation; and

rU and rS are the peak responses of the corresponding analyte

obtained from the Assay preparation and the Standard prep-

aration, respectively.&1S (USP27)

BRIEFING

Isradipine Capsules, page 4334 of PF 23(4) [July–Aug. 1997].
This new monograph, which previously appeared in Pharmaco-
peial Previews, is now being forwarded to In-Process Revision.

(PA5: A. Wilk) RTS—39894-3
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Add the following:

&Isradipine Capsules

» Isradipine Capsules contain not less than 90.0

percent and not more than 110.0 percent of the la-

beled amount of C19H21N3O5.

Packaging and storage—Store in a tight container at con-

trolled room temperature. Protect from light.

USP Reference standards h11i—USP Isradipine RS. USP

Isradipine Related Compound A RS.

Identification—

A: Ultraviolet Absorption h197Ui—

Solution—Transfer the contents of one Capsule into a

suitable volumetric flask, dissolve the contents in the Me-

dium by mechanical shaking for 15 minutes, and dilute with

the Medium to obtain a solution containing 25 mg of isradi-

pine per mL.

Medium: methanol.

B: The retention time of the major peak in the chroma-

togram of the Assay preparation corresponds to that of the

Standard preparation as obtained in the Assay.

Uniformity of dosage units h905i: meet the requirements.

NOTE—Isradipine is light sensitive. Throughout the fol-

lowing procedures, protect test or assay specimens, the Ref-

erence Standards, and solutions containing them from

unnecessary exposure to light. Use low-actinic glassware,

unless otherwise directed.

Chromatographic purity—

Mobile phase, Resolution solution, and Chromatographic

system—Proceed as directed in the test for Chromato-

graphic purity under Isradipine.

Standard solution—Dissolve an accurately weighed

quantity of USP Isradipine RS in Mobile phase, with the

aid of sonication if necessary, and dilute quantitatively,

and stepwise if necessary, with Mobile phase to obtain a

solution having a known concentration of about 1 mg per

mL. [NOTE—If necessary, use 1 mL of methanol per 20

mL of Mobile phase to dissolve the Reference Standard

prior to diluting with Mobile phase.]

Test solution—Use the Assay preparation.

Procedure—Separately inject equal volumes (about 25

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

chromatograph, record the chromatograms, and measure the

responses for all the peaks: the sum of all peak responses,

other than that of isradipine, from the Test solution is not

more than three times the isradipine response obtained from

the Standard solution (1.5%); and no single peak response is

greater than that of the isradipine peak response obtained

from the Standard solution (0.5%).

Assay—

Mobile phase, Standard preparation, and Chromato-

graphic system—Proceed as directed in the Assay under Is-

radipine.

Assay preparation—Remove, as completely as possible,

the contents of not fewer than 20 Capsules, and mix the

combined contents. Transfer an accurately weighed quan-

tity, equivalent to about 25 mg of isradipine, to a 100-mL

volumetric flask. Add 5.0 mL of methanol and 5.0 mL of

Mobile phase, and sonicate at room temperature for 15 min-

utes. Shake for 15 minutes in a mechanical shaker. Dilute

with Mobile phase to volume, mix, and filter, discarding

the first 5 mL of the filtrate.

Procedure—Separately inject equal volumes (about 25

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

# 2003 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

Pharmacopeial Forum
1038 IN-PROCESS REVISION Vol. 29(4) [July–Aug. 2003]

In
-P

ro
ce

ss
R

ev
is

io
n



measure the responses for the major peaks. Calculate the

quantity, in mg, of C19H21N3O5 in the portion of Capsules

taken by the formula:

100C(rU / rS),

in which C is the concentration, in mg per mL, of USP Is-

radipine RS in the Standard preparation; and rU and rS are

the isradipine peak responses obtained from the Assay prep-

ara t ion and the Standard prepara t ion , r e spec -

tively.&1S (USP27)

BRIEFING

Ketamine Hydrochloride, USP 26 page 1045 and page 1411 of
PF 28(5) [Sept.–Oct. 2002]. On the basis of comments received,
several changes are being proposed. In the test for Related com-
pounds as proposed in PF 28(5), there are changes to the prepara-
tion of the Standard solution and the Test solution , the
Chromatographic system, and the Procedure. These changes are
being made in the interest of clarification and simplification of
the method. In the Assay, the proposed changes published on page
1140 of PF 28(4) are canceled, and in the Chromatographic system
in the Assay there is a new proposal to lower the resolution from
9.4 to 2.0. Interested parties are encouraged to submit comments to
the USP Expert Committee on Veterinary Drugs (Standards).

(VET: I. DeVeau) RTS—38679-1; 39357-1; 39357-2; 39412-
1; 39428-1; 39504-1

Change to read:
Related compounds—
Buffer, Mobile phase, and System suitability solution—Proceed

as directed in the Assay.
Standard solution—Transfer 4.0 mL of the System suitability

solution to a 50-mL volumetric flask, dilute with Mobile phase
to volume, and mix to obtain a solution having known concentra-
tions of about 0.002 mg each of USP Ketamine Hydrochloride RS
and USP Ketamine Related Compound A RS per mL.
Test solution—Transfer about 100 mg of Ketamine Hydro-

chloride, accurately weighed, to a 50-mL volumetric flask, add
about 30 mL ofMobile phase, and sonicate to dissolve. Dilute with
Mobile phase to volume, and mix.
Chromatographic system—Proceed as directed in the Assay. To

evaluate the system suitability requirements, use the System suit-
ability solution and the Standard preparation, as prepared in the
Assay.

Procedure—Separately inject equal volumes (about 20 mL) of
the Standard solution and the Test solution into the chromatograph,
record the chromatograms, and measure the peak responses. Cal-
culate the percentage of ketamine related compound A in the por-
tion of Ketamine Hydrochloride taken by the formula:

5000(C /W)(rU / rS),

in which C is the concentration, in mg per mL, of USP Ketamine
Related Compound A RS in the Standard solution; W is the weight,
in mg, of Ketamine Hydrochloride taken to prepare the Test solu-
tion; and rU and rS are the peak responses for ketamine related com-
pound A obtained from the Test solution and the Standard solution,
respectively: not more than 0.1% of ketamine related compound A
is found. In the chromatogram of the Test solution, the response of
no other, unknown, impurity is greater than 0.3% of the ketamine
peak response; and the sum of the responses of all unknown impu-
rity peaks is not greater than 1.0% of the ketamine peak response.

&Mobile phase—Dissolve 0.95 g of sodium 1-hexanesul-

fonate in 1 liter of a solution consisting of a mixture of water

and acetonitrile (3:1). Add 4 mL of acetic acid, and mix.

Ketamine hydrochloride standard stock solution—Dis-

solve an accurately weighed quantity of USP Ketamine

Hydrochloride RS in Mobile phase, sonicating if necessary,

to obtain a solution having a concentration of 1 mg per mL.
Resolution solution—Dissolve an accurately weighed

quantity of USP Ketamine Related Compound A RS inMo-

bile phase, sonicating if necessary, to obtain a solution hav-

ing a concentration of 0.5 mg per mL. To 1 mL of this

solution, add 0.5 mL of Ketamine hydrochloride standard

stock solution, and dilute with Mobile phase to 100 mL.

[NOTE—Prepare immediately before use.]

Standard solution—Dissolve accurately weighed quanti-

ties of USP Ketamine Hydrochloride RS and USP Ketamine

Related Compound A RS in Mobile phase (sonicate if

necessary) to prepare a solution containing about 0.005

mg per mL of each compound. Prepare immediately before

use.

Test solution—Transfer an accurately weighed quantity of

about 50.0 mg of Ketamine Hydrochloride to a 50-mL volu-

metric flask. Dissolve in and dilute with Mobile phase to

volume, sonicating if necessary. Dilute 1.0 mL of the solu-

tion so obtained to 10.0 mL with Mobile phase. Dilute 1.0

mL of the resulting solution to 20.0 mL with Mobile phase.
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Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 215-nm detec-

tor and a 4.0-mm 6 4.0-mm guard column with a 4.0-mm

6 12.5-cm analytical column that contains 5-mm packing

L1. The flow rate is about 1.0 mL per minute. Chromato-

graph the Resolution solution, Standard solution, and record

the peak responses as directed for Procedure: the order of

elution is ketamine hydrochloride followed by ketamine re-

lated compound A; the resolution, R, between these two

peaks is not less than 2.0; the retention time of ketamine

hydrochloride is between 3.0 and 4.5 minutes (if necessary,

adjust the concentration of water and acetonitrile); and the

tailing factor is not greater than 1.5.

Procedure—Separately inject equal volumes (about 20

mL) of the Resolution solution, Standard solution, and the

Test solution into the chromatograph, record the chromato-

grams, identify the ketamine hydrochloride and ketamine

related compound A peaks, and measure the areas of the ma-

jor peaks. Calculate the area percentage of each impurity,

relative to ketamine hydrochloride, taken by the formula:

100(ri / ru),

in which ri and ru are the peak areas of the impurity and ke-

tamine hydrochloride, respectively, in the Test solution.

5000(C/W)(ri / rS),

in which C is the concentration, in mg per mL, of USP Ke-

tamine Hydrochloride RS in the Standard solution; W is the

weight, in mg, of Ketamine Hydrochloride taken to prepare

the Test solution; ri is the peak area of each individual im-

purity peak in the Test solution; and rS is the response of the

ketamine hydrochloride peak obtained from the Standard

solution. Not more than 0.1% of ketamine related com-

pound A is found; the response of no other unknown impu-

rity is greater than 0.3% of the ketamine peak area; and the

sum of the responses of all unknown impurity peaks is not

greater than 1.0% of the ketamine peak response.&1S (USP27)

Change to read:
Assay—
Buffer—Dissolve 5.75 g of monobasic ammonium phosphate in

1000 mL of water. Add 6 mL of triethylamine, and adjust with
phosphoric acid to a pH of 3.0.
Mobile phase—Prepare a filtered and degassed mixture of Buffer

and methanol (65:35). Make adjustments if necessary (see System
Suitability under Chromatography h621i).
System suitability solution—Transfer about 12.5 mg each, of

USP Ketamine Hydrochloride RS and USP Ketamine Related
Compound A RS, both accurately weighed, to a 50-mL volumetric
flask, dissolve inMobile phasewith the aid of sonification if neces-
sary, dilute with Mobile phase to volume, and mix. Transfer 10.0
mL of the solution so obtained to a 100-mL volumetric flask, dilute
with Mobile phase to volume, and mix.
Standard preparation—Transfer about 10 mg of USP Ketamine

Hydrochloride RS, accurately weighed, to a 50-mL volumetric
flask, add about 20 mL of Mobile phase, and sonicate to dissolve.
Dilute with Mobile phase to volume, and mix.
Assay preparation—Transfer about 20 mg of Ketamine Hydro-

chloride, accurately weighed, to a 100-mL volumetric flask, add
about 35 mL ofMobile phase, and sonicate to dissolve. Dilute with
Mobile phase to volume, and mix.
Chromatographic system (see Chromatography h621i)—The

liquid chromatograph is equipped with a 220-nm detector and a
4.6-mm 6 25-cm column that contains 5-mm packing L1. The
flow rate is about 1.0 mL per minute. Chromatograph the System
suitability solution, and record the peak responses as directed for
Procedure: the order of elution is ketamine followed by ketamine
related compound A; the resolution, R, between ketamine and ke-
tamine related compound A is not less than 9.4;

&2.0;&1S (USP27)

the column efficiency determined from the ketamine peak is not
less than 9400 theoretical plates; and the tailing factor determined
from the ketamine peak is not more than 1.6. Chromatograph the
Standard preparation, and record the ketamine peak response as
directed for Procedure: the relative standard deviation for replicate
injections is not more than 0.6%.
Procedure—Separately inject equal volumes (about 20 mL) of

the Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the responses
for the major peaks. Calculate the quantity, in mg, of C13H16ClNO �
HCl in the portion of Ketamine Hydrochloride taken by the for-
mula:

100C(rU / rS),

in which C is the concentration, in mg per mL, of USP Ketamine
Hydrochloride RS in the Standard preparation; and rU and rS are
the ketamine peak responses obtained from the Assay preparation
and the Standard preparation, respectively.
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BRIEFING

Loratadine, page 1604 of PF 28(5) [Sept.–Oct. 2002]; Lora-
tadine Oral Solution, page 1606 of PF 28(5) [Sept.–Oct. 2002];
Loratadine Tablets, page 1608 of PF 28(5) [Sept.–Oct. 2002].
These new monographs, which previously appeared in Pharmaco-
peial Previews, are now forwarded to In-Process Revision with
minor editorial style changes. In the Packaging and storage section
it is proposed to add a recommended temperature range for storage,
to conform to the policy established by the USP Expert Committee
on Packaging, Storage, and Distribution.

(PA1: K. Russo; PSD: C. Okeke) RTS—39761-1

Add the following:

&Loratadine

C22H23ClN2O2 382.88

1-Piperidinecarboxylic acid, 4-(8-chloro-5,6-dihydro-11H-

benzo[5,6]cyclohepta[1,2-b]pyridin-11-ylidene)-, ethyl

ester.

Ethyl 4-(8-chloro-5,6-dihydro-11H-benzo[5,6]cyclohep-

ta[1,2-b]pyridin-11-ylidene)-1-piperidinecarboxy-

late [79794-75-5].

» Loratadine contains not less than 98.5 percent

and not more than 101.0 percent of C22H23

ClN2O2, calculated on the dried basis.

Packaging and storage—Preserve in well-closed con-

tainers, and store between 28 and 308.

USP Reference standards h11i—USP Loratadine RS.

Identification—

A: Infrared Absorption h197Mi.

B: The retention time of the major peak in the chroma-

togram of the Assay preparation corresponds to that in the

chromatogram of the Standard preparation, as obtained in

the Assay.

Melting range h741i: between 1328 and 1378.

Loss on drying h731i—Dry it at 1008 to constant weight: it

loses not more than 0.5% of its weight.

Residue on ignition h281i: not more than 0.1%.

Heavy metals, Method II h231i: 0.001%.

Related compounds—

Mobile phase and Diluent—Prepare as directed in the As-

say.

Standard stock solution—Prepare as directed for Standard

preparation in the Assay.

Standard solution—Pipet 5.0 mL of Standard stock solu-

tion into a 100-mL volumetric flask, dilute with Diluent to

volume, and mix. Dilute quantitatively, and stepwise if

necessary, with Diluent to obtain a solution having a known

concentration of about 0.8 mg per mL.

Test solution—Use the Assay preparation.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 254-nm detec-

tor and a 4.6-mm 6 15-cm column that contains 5-mm

packing L7. The column temperature is maintained between

258 and 358. The flow rate is about 1 mL per minute. Chro-

matograph the Test solution, and record the peak areas as

directed for Procedure: the relative retention times are about

0.79 for 4-(8-chloro-11-fluoro-6,11-dihydro-5H-ben-

zo[5,6]cyclohepta[1,2-b]pyridin-11-yl)-1-piperidinecarbox-

ylate ethyl and 1.0 for loratadine. Chromatograph the

Standard solution, and record the peak area of the main peak

as directed for Procedure: the relative standard deviation for

replicate injections is not more than 4.0%.

# 2003 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

Pharmacopeial Forum
Vol. 29(4) [July–Aug. 2003] IN-PROCESS REVISION 1041

In-P
rocess

R
evision



Procedure—Separately inject equal volumes (about 50

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

chromatograph, record the chromatograms, and measure all

of the peak areas in the Test solution and the peak area of the

main peak in the Standard solution. Calculate the percen-

tage of each impurity in the portion of Loratadine taken

by the formula:

10,000(C/F)(ri / rS)W,

in which C is the concentration, in mg per mL, of USP Lor-

atadine RS in the Standard solution; F is the relative re-

sponse factor for each impurity, if known, (F is 0.25 for

4-(8-chloro-11-fluoro-6,11-dihydro-5H-benzo[5,6]cyclo-

hepta[1,2-b]pyridin-11-yl)-1-piperidinecarboxylate ethyl);

ri is the peak area response for each impurity in the Test

solution; rS is the peak area response of loratadine in the

Standard solution; and W is the quantity, in mg, of Lorata-

dine taken to prepare the Test solution: not more than 0.2%

of 4-(8-chloro-11-fluoro-6,11-dihydro-5H-benzo[5,6]cyclo-

hepta[1,2-b]pyridin-11-yl)-1-piperidinecarboxylate ethyl is

found; not more than 0.1% of any other individual impurity

is found; and not more than 0.3% of total impurities is

found.

Assay—

0.01 M Dibasic potassium phosphate—Transfer about

1.74 g of anhydrous dibasic potassium phosphate to a

1000-mL volumetric flask, dissolve in and dilute with water

to volume, and mix.

0.6 M Dibasic potassium phosphate—Transfer 105 g of

anhydrous dibasic potassium phosphate to a 1000-mL volu-

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

and mix.

Mobile phase—Prepare a filtered and degassed mixture of

0.01 M Dibasic potassium phosphate, methanol, and aceto-

nitrile (7:6:6). Adjust with 10% phosphoric acid solution to

an apparent pH of 7.2. Make adjustments if necessary (see

System Suitability under Chromatography h621i).

0.05 N Hydrochloric acid—Transfer 500 mL of water to a

1000-mL volumetric flask, add 83 mL of hydrochloric acid,

dilute with water to volume, and mix. Transfer 50 mL of this

solution into a 1000-mL volumetric flask, dilute with water

to volume, and mix.

Diluent—Transfer 400 mL of 0.05 N Hydrochloric acid

and 80 mL of 0.6 M Dibasic potassium phosphate to a

1000-mL volumetric flask, dilute with a mixture of metha-

nol and acetonitrile (1:1) to volume, and mix.

Standard preparation—Dissolve an accurately weighed

quantity of USP Loratadine RS in Diluent, and dilute quan-

titatively, and stepwise if necessary, to obtain a solution hav-

ing a known concentration of about 0.4 mg per mL.

Assay preparation—Transfer about 40 mg of Loratadine,

accurately weighed, to a 100-mL volumetric flask, dissolve

in and dilute with Diluent to volume, and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 254-nm detec-

tor and a 4.6-mm 615-cm column that contains packing 5-

mm L7. The flow rate is about 1 mL per minute. The column

temperature is maintained between 258 and 358. Chromato-

graph the Standard preparation, and record the peak area

responses as directed for Procedure: the relative standard

deviation for replicate injections is not more than 2.0%.

Procedure—Separately inject equal volumes (about 15

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the areas for the major peaks. Calculate the quan-

tity, in mg, of C22H23ClN2O2 in the portion of Loratadine

taken by the formula:
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100C(rU / rS),

in which C is the concentration, in mg per mL, of USP Lor-

atadine RS in the Standard preparation; and rU and rS are

the peak area responses obtained from the Assay prepara-

tion and the Standard preparation, respectively.&1S (USP27)

BRIEFING

Loratadine Oral Solution, page 1606 of PF 28(5) [Sept.–Oct.
2002]—See briefing under Loratadine.

(PA1: K. Russo; PSD: C. Okeke) RTS—39761-3

Add the following:

&Loratadine Oral Solution

» Loratadine Oral Solution contains not less than

94.0 percent and not more than 105.0 percent of

the labeled amount of loratadine (C22H23ClN2O2).

Packaging and storage—Preserve in tight containers, and

store between 28 and 308.

USP Reference standards h11i—USP Loratadine RS.

Identification—

A: Thin-Layer Chromatographic Identification Test

h201i—

Test solution—Place a volume of Oral Solution, equiva-

lent to about 10 mg of loratadine, in a centrifuge tube.

Add 10 mL of 0.2 N sodium hydroxide and 2.0 mL of di-

chloromethane. Rotate for 10 minutes. Centrifuge, and dis-

card the aqueous phase.

Standard solution—Dissolve an accurately weighed

quantity of USP Loratadine RS in dichloromethane to ob-

tain a solution having a known concentration of about 5

mg per mL.

Developing solvent system: ethyl ether and diethylamine

(40:1), in a paper-lined tank.

B: The retention time of the major peak in the chroma-

togram of the Assay preparation corresponds to that of the

Standard preparation, as obtained in the Assay.

Antimicrobial effectiveness test h51i: meets the require-

ments.

Microbial limits h61i—It meets the requirements of the

tests for absence of Salmonella species and Escherichia

coli. The total aerobic microbial count does not exceed

100 per mL; and the total combined molds and yeasts count

does not exceed 50 cfu per mL.

Deliverable volume h698i: meets the requirement.

pH h791i: between 2.5 and 3.1.

Related compounds—

Mobile phase—Prepare a mixture of 15 mmol sodium do-

decyl sulfate in a mixture of water and acetonitrile (1:1). Ad-

just with phosphoric acid to a pH of 2.6 + 0.1, filter, and

degas. Make adjustments if necessary (see System Suitabil-

ity under Chromatography h621i).

Diluent—Prepare a mixture of Mobile phase and water

(2:1).

System suitability solution 1—Dissolve an accurately

weighed quantity of USP Loratadine RS, and dilute quanti-

tatively, and stepwise if necessary, to obtain a solution hav-

ing a known concentration of about 0.002 mg per mL.

System suitability solution 2—Quantitatively transfer 5.0

mL of System suitability solution 1 into a suitable container,

dilute with Diluent to 50 mL, and mix.
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Resolution solution—Transfer an amount of Oral Solu-

tion, equivalent to 20 mg of loratadine, into a screw-cap,

glass container. Add 1 mL of 3% aqueous hydrogen perox-

ide, and mix. Cap, and heat at 658 for 18 to 24 hours.

Test solution—Transfer an accurately measured volume of

Oral Solution, equivalent to about 5 mg of loratadine, to a

25-mL volumetric flask, dilute with Diluent to volume, and

mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 254-nm detec-

tor and a 4.6-mm 6 25-cm column that contains 5-mm

packing L7. The flow rate is about 2 mL per minute. The

column temperature is maintained between 308 and 408.

Chromatograph the Resolution solution, and record the peak

areas as directed for Procedure: the relative retention times

are about 0.70 for ethyl 4-[8-chloro-5,6-dihydro-4-(hy-

droxymethyl)-11H-benzo[5,6]cyclohepta[1,2-b]pyridin-11-

ylidene]-1-piperidinecarboxylate, 0.84 for ethyl 4-[8-

chloro-5,6-dihydro-2-(hydroxymethyl)-11H-benzo[5,6]cy-

clohepta[1,2-b]pyridin-11-ylidene]-1-piperidinecarboxy-

late, and 1.0 for loratadine; and the resolution, R, between

loratadine and ethyl 4-[8-chloro-5,6-dihydro-2-(hydroxy-

methyl)-11H-benzo[5,6]cyclohepta[1,2-b]pyridin-11-yli-

dene]-1-piperidinecarboxylate is not less than 3.0.

Chromatograph System suitability solution 1, and record

the peak area response of the loratadine peak as directed

for Procedure: the tailing factor is not less than 0.7 and

not greater than 1.1. Chromatograph System suitability solu-

tion 2, and record the peak area response of the loratadine

peak as directed for Procedure: the relative standard devia-

tion for replicate injections of System suitability solution 2 is

not more than 10%.

Procedure—Inject about 50 mL of the Test solution into

the chromatograph, record the chromatogram, and measure

all of the peak area responses. Calculate the percentage of

each individual related compound in the portion of Oral

Solution taken by the formula:

100(ri / rs),

in which ri is the individual peak response of each related

compound in the Test solution; and rs is sum of the re-

sponses of all of the peaks, excluding excipient peaks: not

more than 0.3% of ethyl 4-[8-chloro-5,6-dihydro-4-(hy-

droxymethyl)-11H-benzo[5,6]cyclohepta[1,2-b]pyridin-11-

ylidene]-1-piperidinecarboxylate is found; not more than

0.3% of ethyl 4-[8-chloro-5,6-dihydro-2-(hydroxymethyl)-

11H-benzo[5,6]cyclohepta[1,2-b]pyridin-11-ylidene]-1-pi-

peridinecarboxylate is found; not more than 0.2% of any

other individual impurity is found; and the sum of all impu-

rities is not more than 0.5%.

Assay—

0.05 MMonobasic potassium phosphate solution—Trans-

fer about 6.8 g of monobasic potassium phosphate, ac-

curately weighed, to a 1-liter volumetric flask, dissolve in

and dilute with water to volume, and mix. Adjust with phos-

phoric acid to a pH of 3.0 + 0.1.

Mobile phase—Prepare a filtered and degassed mixture of

0.05 M Monobasic potassium phosphate solution and ace-

tonitrile (7:3). Make adjustments if necessary (see System

Suitability under Chromatography h621i).

Internal standard preparation—Dissolve an accurately

weighed quantity of butylparaben in a mixture of water

and acetonitrile (7:3), and dilute quantitatively, and stepwise

if necessary, with a mixture of water and acetonitrile (7:3) to

obtain a solution having a concentration of about 0.3 mg per

mL.
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Standard stock peparation—Dissolve an accurately

weighed quantity of USP Loratadine RS in acetonitrile,

and dilute quantitatively, and stepwise if necessary, with

acetonitrile to obtain a solution having a known concentra-

tion of about 1.0 mg per mL.

Standard preparation—Transfer 5.0 mL of Internal stan-

dard preparation, 5.0 mL of Standard stock preparation,

and 12 mL of water into a 50-mL volumetric flask. Dilute

with a mixture of water and acetonitrile (7:3), and mix.

Assay preparation—Transfer an accurately measured

quantity of Oral Solution, equivalent to 5 mg of loratadine,

into a 50-mL volumetric flask. Pipet 5.0 mL of Internal

standard preparation into the flask, dilute with a mixture

of water and acetonitrile (7:3) to volume, and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 254-nm detec-

tor and a 4-mm 6 30-cm column that contains 5-mm pack-

ing L11. The flow rate is about 2 mL per minute. The

column temperature is maintained between 208 and 308.

Chromatograph the Standard preparation, and record the

peak responses as directed for Procedure: the relative reten-

tion times are about 0.78 for butylparaben and 1.0 for lora-

tadine; the resolution, R , between loratadine and

butylparaben is not less than 1.9; the tailing factor is not

more than 1.6 for the loratadine and butylparaben peaks;

and the relative standard deviation for replicate injections

is not more than 2%.

Procedure—Separately inject equal volumes (about 10

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. Calculate the

quantity, in mg, of loratadine (C22H23ClN2O2) in the portion

of Oral Solution taken by the formula:

50C(RU /RS),

in which C is the concentration, in mg per mL, of USP Lor-

atadine RS in the Standard preparation; and RU and RS are

the ratios of loratadine to the internal standard peak re-

sponses obtained from the Assay preparation and the Stan-

dard preparation, respectively.&1S (USP27)

BRIEFING

Loratadine Tablets, page 1608 of PF 28(5) [Sept.–Oct.
2002]—See briefing under Loratadine.

(PA1: K. Russo; PSD: C. Okeke) RTS—39761-2

Add the following:

&Loratadine Tablets

» Loratadine Tablets contain not less than 90.0

percent and not more than 110.0 percent of the la-

beled amount of loratadine (C22H23ClN2O2).

Packaging and storage—Preserve in well-closed tight

containers, and store between 28 and 308. Protect from ex-

cessive moisture if packaged in blisters.

USP Reference standards h11i—USP Loratadine RS.

Identification—

A: Thin-Layer Chromatographic Identification Test

h201i—

Test solution—Transfer an accurately weighed quantity of

Tablets, equivalent to about 20 mg of loratadine, to a centri-

fuge tube. Add 5.0 mL of a mixture of chloroform and

methanol (1:1), rotate for 30 minutes, and centrifuge.
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Standard solution—Dissolve an accurately weighed

quantity of about 20 mg of USP Loratadine RS in 5 mL

of a mixture of chloroform and methanol (1:1), and mix.

Application volume: 5 mL.

Developing solvent system: ethyl ether and diethylamine

(40:1), in a paper-lined tank.

B: The retention time of the major peak in the chroma-

togram of the Assay preparation corresponds to that of the

Standard preparation, as obtained in the Assay.

Dissolution h711i—

Medium: 0.1 N hydrochloric acid; 900 mL.

Apparatus 2: 50 rpm.

Time: 60 minutes.

Procedure—Determine the amount of C22H23ClN2O2 dis-

solved from UVabsorbances at the wavelength of maximum

absorbance at about 280 nm on filtered portions of the solu-

tion under test, suitably diluted with Dissolution Medium, if

necessary, in comparison with a Standard solution having a

known concentration of USP Loratadine RS in the sameMe-

dium.

Tolerances—Not less than 80% (Q) of the labeled amount

of C22H23ClN2O2 is dissolved in 60 minutes.

Uniformity of dosage units h905i: meet the requirements.

Related compounds—

0.01 M Dibasic potassium phosphate, 0.6 M Dibasic

potassium phosphate, Mobile phase, 0.05 N Hydrochloric

acid, and Diluent—Proceed as directed in the Assay under

Loratadine.

Standard stock solution—Prepare as directed for Standard

preparation in the Assay under Loratadine.

Standard solution—Pipet 5.0 mL of the Standard stock

solution into a 100-mL volumetric flask, and dilute withDil-

uent to volume. Dilute quantitatively, and stepwise if neces-

sary, with Diluent to obtain a solution having a known

concentration of about 0.8 mg per mL.

Test solution—Use the Assay preparation.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 254-nm detec-

tor and a 4.6-mm 6 15-cm column that contains 5-mm

packing L7. The flow rate is about 1 mL per minute. Chro-

matograph the Test solution, and record the peak areas as

directed for Procedure: the relative retention times are about

0.79 for 4-(8-chloro-11-fluoro-6,11-dihydro-5H-ben-

zo[5,6]cyclohepta[1,2-b]pyridin-11-yl)-1-piperidinecarbox-

ylate ethyl and 1.0 for loratadine. Chromatograph the

Standard solution, and record the peak areas of the main

peak as directed for Procedure: the relative standard devia-

tion for replicate injections is not more than 4.0%.

Procedure—Separately inject equal volumes (about 50

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

chromatograph, record the chromatograms, and measure all

of the peak area responses in the Test solution and the peak

area of the main peak in the Standard solution. Calculate the

percentage of each impurity in the portion of Tablets taken

by the formula:

2500(C/L)(ri / rS),

in which C is the concentration, in mg per mL, of USP Lor-

atadine RS in the Standard solution; L is the labeled quan-

tity, in mg, of loratadine in each Tablet taken; ri is the peak

area response for each impurity in the Test solution; and rS is

the peak area response of loratadine in the Standard solu-

tion: not more than 0.2% of 4-(8-chloro-11-fluoro-6,11-di-

hydro-5H-benzo[5,6]cyclohepta[1,2-b]pyridin-11-yl)-1-pi-

peridinecarboxylate ethyl is found; not more than 0.1% of

any other individual impurity is found; and the sum of all

impurities, other than 4-(8-chloro-11-fluoro-6,11-dihydro-

5H-benzo[5,6]cyclohepta[1,2-b]pyridin-11-yl)-1-piperi-

dinecarboxylate ethyl, is not more than 0.1%.
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Assay—

0.01 M Dibasic potassium phosphate, 0.6 M Dibasic

potassium phosphate, Mobile phase, 0.05 N Hydrochloric

acid, Diluent, and Standard preparation—Proceed as direc-

ted in the Assay under Loratadine.

Assay preparation—Transfer 10 Tablets into a 250-mL

volumetric flask, add 100 mL of 0.05 N Hydrochloric acid,

and shake for 40 minutes or until the Tablets are completely

disintegrated. Add 75 mL of a mixture of methanol and ace-

tonitrile (1:1), and mix. Add 20 mL of 0.6 M Dibasic potas-

sium phosphate, and mix for 5 minutes. Dilute with a

mixture of methanol and acetonitrile (1:1) to volume, and

mix.

Chromatographic system (see Chromatography h621i)—

Prepare as directed in the Assay under Loratadine. Chro-

matograph the Standard preparation, and record the peak

responses as directed for Procedure: the capacity factor,

k’, is not less than 3.5; the tailing factor is not more than

1.7; and the relative standard deviation for replicate injec-

tions is not more than 2.0%.

Procedure—Separately inject equal volumes (about 15

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the peak response for the major peaks. Calculate

the quantity, in mg, of C22H23ClN2O2 in the portion of Tab-

lets taken by the formula:

250C(rU / rS),

in which C is the concentration, in mg per mL, of USP Lor-

atadine RS in the Standard preparation; and rU and rS are

the peak responses obtained from the Assay preparation

and the Standard preparation, respectively.&1S (USP27)

BRIEFING

Magnesium Oxide, USP 26 page 1115 and page 2974 of the
First Supplement. Because the Labeling section requires the indi-
cation of whether it is Light Magnesium Oxide or Heavy Magne-
sium Oxide, it is proposed to add the test for Bulk density to the
monograph. Currently, the test to determine the grade of Magne-
sium Oxide is given only in the Reference Tables, under Descrip-
tion and Solubility.

(PA4: E. Gonikberg) RTS—39805-1

Add the following:

&Bulk density, Method I h616i—Using the procedure spe-

cified in the chapter, determine the volume occupied by 25.0

g of Magnesium Oxide: the volume is approximately 200 to

250 mL for Light Magnesium Oxide, and is approximately

50 to 100 mL for Heavy Magnesium Oxide.&1S (USP27)

BRIEFING

Mangafodipir Trisodium, USP 26 page 1121. Based on com-
ments received, it is proposed to correct the unknown impurity le-
vel in the test for Related compounds to 0.3%, and set the limit of
total impurities in the same test to 2.0%.

(RMI: A. Wilk) RTS—39859-1

Change to read:
Related compounds—
Ascorbic acid solution—Dissolve 0.4 g of ascorbic acid in 100

mL of water.
Phosphate buffer—Prepare as directed in the Assay.
Mobile phase—Prepare as directed in the Assay. [NOTE—In-

creasing the proportion of acetonitrile will decrease the retention
times].
System suitability stock solution—Prepare as directed for Stan-

dard stock preparation in the Assay.
System suitability solution 1—Prepare a solution of USP Man-

gafodipir Trisodium RS having a known concentration of about 4.0
mg per mL. Transfer 5.0 mL of this solution to a 50-mL volumetric
flask, add 5.0 mL of System suitability stock solution, 5.0 mL of
Phosphate buffer, and 5.0 mL of Ascorbic acid solution. Dilute
with nitrogen-purged water to volume, and mix to obtain a solution
having a concentration of about 0.4 mg of USP Mangafodipir Tri-
sodium RS, and about 0.01 mg each of USP Mangafodipir Related
Compound A RS and USPMangafodipir Related Compound B RS
per mL. [NOTE—Store in a refrigerator and under nitrogen to avoid
excessive exposure to heat, air, and light.]
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System suitability solution 2—Transfer about 10 mg of USP
Mangafodipir Related Compound C RS to a 100-mL volumetric
flask, dilute with water to volume, and mix. Transfer 5.0 mL of this
solution to a 50-mL volumetric flask, and add 5.0 mL of Phosphate
buffer.
Test solution—Transfer an accurately weighed quantity of Man-

gafodipir Trisodium, equivalent to about 100 mg of mangafodipir
trisodium, to a 50-mL volumetric flask, dilute with water to vol-
ume, and mix. Transfer 10.0 mL of this solution to a second 50-
mL volumetric flask, add 5.0 mL of Phosphate buffer, dilute with
water to volume, and mix. [NOTE—Store in a refrigerator and un-
der nitrogen to avoid excessive exposure to heat, air, and light.]
Chromatographic system (see Chromatography h621i)—Pre-

pare as directed in the Assay. Chromatograph System suitability
solution 2, and record the peak responses as directed for Proce-
dure: note the elution time to identify the mangafodipir related
compound C peak, if present, in the chromatogram of System suit-
ability solution 1. Chromatograph System suitability solution 1,
and record the peak responses as directed for Procedure: the reten-
tion time for mangafodipir is between 18 and 30 minutes. The peak
area for mangafodipir related compound C is less than 0.1%.
[NOTE—If the peak area is more than 0.1% of the total of all peak
areas, prepare fresh quantities of Ascorbic acid solution and System
suitability solution 1, and repeat the test. If the peak area of man-
gafodipir related compound C is still greater than 0.1%, repeat the
test using another column. A contaminated column can result in
oxidation of Mn(II) to Mn(III), forming related compound C.]
The tailing factor for the mangafodipir peak is not more than
2.3; the column efficiency is not less than 1000 theoretical plates;
the resolution, R, between mangafodipir related compound B and
mangafodipir is not less than 1.5; and the relative standard devia-
tion for replicate injections is not more than 10% for each peak.
[NOTE—If the resolution is less than 1.5, adjust the Mobile phase
by increasing the concentration of tetrabutylammonium hydrogen
sulfate].
Procedure—Inject about 10 mL of the Test solution into the chro-

matograph, record the chromatogram, and measure the areas for all
of the major peaks. The relative retention times for ascorbic acid,
mangafodipir related compound A, Mn(II)-5-methyl dipyridoxal
monophosphate (Mn(II)-5-methyl DPMP) if present, mangafodipir
related compound C, mangafodipir related compound B, and man-
gafodipir are about 0.1, 0.3, 0.4, 0.6, 0.8, and 1.0, respectively. Cal-
culate the percentages of mangafodipir related compound A,
mangafodipir related compound B, mangafodipir related com-
pound C, and Mn(II)-5-methyl DPMP in the portion of Mangafo-
dipir Trisodium taken by the formula:

100(ri / rs),

in which ri is the peak area of each impurity; and rs is the sum of the
areas of all of the peaks: not more than 0.5% each of mangafodipir
related compound A and mangafodipir related compound B is
found; not more than 0.6% of mangafodipir related compound C
is found; not more than 0.3% of Mn(II)-5-methyl DPMP is found;
not more than 0.1%

&0.3%&1S (USP27)

of any other impurity is found; and

&
&1S (USP27)

not more than a total of 0.5% of other impurities is found;

&and not more than a total of 2.0% of impurities is

found.&1S (USP27)

BRIEFING

Mangafodipir Trisodium Injection, page 1419 of PF 28(5)
[Sept.–Oct. 2002]. Based on the comments received, it is proposed
to remove the sodium test from the Identification test B. It is also
proposed to revise the Definition to correct the quantitative limits.

(RMI: A. Wilk) RTS—39549-1

Add the following:

&Mangafodipir Trisodium Injection

» Mangafodipir Trisodium Injection is a sterile

solution of Mangafodipir Trisodium in Water for

Injection. It Each mL It contains not less than 90.0

percent 6.81 mg 90.0 percent 94.0 percent and not

more than 110.0 percent 8.33 mg 110.0 percent

106.0 percent of the labeled amount of mangafo-

dipir trisodium (C22H27MnN4Na3O14P2). It may

contain stabilizers and buffers. It contains no anti-

microbial agents.

Packaging and storage—Preserve in single-dose con-

tainers of Type I glass. Store at controlled room temperature,

with containers on their sides in the original carton.

Labeling—Label it to indicate that the maximum dose does

not exceed 15 mL.

USP Reference standards h11i—USP Endotoxin RS. USP

Mangafodipir Trisodium RS.

Identification—

A: The retention time of the major peak in the chroma-

togram of the Assay preparation corresponds to that in the

chromatogram of the Standard preparation, as obtained in

the Assay.

B: It meets the requirements of the tests for Sodium

h191i and Manganese h191i.
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Bacterial endotoxins h85i: not more than 0.66 USP Endo-

toxin Unit per mg of mangafodipir trisodium.

pH h791i: between 8.4 and 9.2.

Osmolarity h785i: between 244 and 330 mOsmol per kg of

water.

Other requirements—It meets the requirements under In-

jections h1i.

Assay—

Phosphate buffer and Mobile phase—Proceed as directed

in the Assay under Mangafodipir Trisodium.

Standard preparation—Prepare a solution of USP Man-

gafodipir Trisodium RS in water having a known concentra-

tion of about 2 mg per mL. Transfer 10.0 mL of this solution

to a 50-mL volumetric flask, add 5.0 mL of Phosphate buf-

fer, dilute with water to volume, and mix. [NOTE—Store un-

der nitrogen to avoid excessive exposure to air and light.]

Assay preparation—Transfer an accurately measured vol-

ume of Injection, equivalent to about 100 mg of mangafo-

dipir trisodium, to a 50-mL volumetric flask, dilute with

water to volume, and mix. Transfer 10.0 mL of this solution

to a 50-mL volumetric flask, add 5.0 mL of Phosphate buf-

fer, dilute with water to volume, and mix. [NOTE—Store un-

der nitrogen to avoid excessive exposure to air and light.]

Chromatographic system—Prepare as directed in the As-

say under Mangafodipir Trisodium. Chromatograph the

Standard preparation, and record the peak responses as di-

rected for Procedure: the column efficiency is not less than

1000 theoretical plates; and the tailing factor is not more

than 2.3.

Procedure—Separately inject equal volumes (about 10

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. Calculate the

quantity, in mg, of mangafodipir trisodium (C22H27

MnN4Na3O14P2) in each mL of the Injection taken by the

formula:

250(C/V)(rU / rS),

in which C is the concentration, in mg per mL, of USP Man-

gafodipir Trisodium RS in the Standard preparation; V is

the volume, in mL, of Injection taken to prepare the Assay

preparation; and rU and rS are the mangafodipir peak re-

sponses obtained from the Assay preparation and the Stan-

dard preparation, respectively.&1S (USP27)

BRIEFING

Mercaptopurine Tablets, USP 26 page 1159. In accordance
with the approved NDA for this product, it is proposed to replace
the test for Disintegration with a test for Dissolution.

(BPC: M. Marques) RTS—37676-1

Delete the following:
&Disintegration h701i: 30 minutes.&1S (USP27)

Add the following:

&Dissolution h711i—

Medium: 0.1 N hydrochloric acid; 900 mL.

Apparatus 2: 50 rpm.

Time: 60 minutes.

Determine the amount of C5H4N4S dissolved by employ-

ing the following method.

Mobile phase—Prepare a filtered and degassed solution of

0.1% acetic acid in water. Make adjustments if necessary

(see System Suitability under Chromatography h621i).

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 230-nm detec-

tor and a 3.9-mm 6 15-cm column that contains packing
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L1. The flow rate is about 2.5 mL per minute. Chromato-

graph replicate injections of the Standard solution prepared

as described below for Procedure, and record the peak re-

sponses as directed for Procedure: the retention time for

mercaptopurine is not less than 4 minutes, and the relative

standard deviation is not more than 2.0%.

Procedure—Inject a volume (about 10 mL) of a filtered

portion of the solution under test into the chromatograph,

record the chromatogram, and measure the response for

the major peak. Calculate the quantity of C5H4N4S dissolved

in comparison with a Standard solution having a known

concentration of USP Mercaptopurine RS in the same Me-

dium and similarly chromatographed.

Tolerances—Not less than 80% (Q) of the labeled amount

of C5H4N4S is dissolved in 60 minutes.&1S (USP27)

BRIEFING

Methamphetamine Hydrochloride Tablets, USP 26 page
1178. It is proposed to add instructions for the preparation of the
Standard solution and Test solution in the Dissolution test.

(BPC: M. Marques) RTS—39952-1

Change to read:
Dissolution h711i—
Medium: water; 900 mL.
Apparatus 2: 50 rpm.
Time: 45 minutes.

&Determine the amount of C10H15N �HCl dissolved by em-

ploying the following method.&1S (USP27)

Mobile phase—Prepare a filtered and degassed mixture of dilute
perchloric acid (1 in 20) and acetonitrile (7:3).

&Standard solution—Dissolve an accurately weighed

quantity of USP Methamphetamine Hydrochloride RS in

water to obtain a solution having a known concentration

similar to the one expected in the Test solution. Dilute 2:1

with 0.15 M perchloric acid.

Test solution—Use filtered aliquots of the solution under

test. Dilute 2:1 with 0.15 M perchloric acid.&1S (USP27)

Procedure— Determine the amount of C10H15N �HCl dissolved
by employing the following pressurized liquid chromatographic
method. Use filtered aliquots of the solution under test diluted with
0.15 M perchloric acid if necessary. Prepare a Standard solution
having a known concentration of USP Methamphetamine Hydro-
chloride RS in the same medium. &

&1S (USP27) The liquid chromato-
graph is equipped with a 211-nm detector and a 3.9-mm 6 30-cm
column that contains packing L1. The flow rate is about 2.5 mL per
minute. Chromatograph the Standard solution (about 100 mL), re-
cord the chromatogram, and measure the response for the major
peak: the tailing factor is not more than 1.5, and the relative stan-
dard deviation for replicate injections is not more than 3.0%. Inject
an equal volume of the solution under test

&Test solution&1S (USP27)

into the chromatograph, record the chromatogram, and measure the
response of the major peak. Calculate the quanti ty of
C10H15N �HCl dissolved by comparison with the Standard solu-
tion.
Tolerances—Not less than 75% (Q) of the labeled amount of

C10H15N �HCl is dissolved in 45 minutes.

BRIEFING

Methenamine Hippurate Tablets,USP 26 page 1184. In accor-
dance with the approved NDA for this product, it is proposed to
replace the test for Disintegration with a test for Dissolution.

(BPC: M. Marques) RTS—39763-1

Delete the following:
&Disintegration h701i: 30 minutes.&1S (USP27)

Add the following:

&Dissolution h711i—

Medium: water; 900 mL.

Apparatus 2: 100 rpm.

Time: 30 minutes.
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Standard solution—Dissolve an accurately weighed

quantity of USP Methenamine Hippurate RS in water to ob-

tain a solution having a known concentration of about 22 mg

per mL.

Procedure—Determine the amount of C6H12N4 �C9H9NO3

dissolved by employing UV absorption, using a suitable

spectrophotometer, at the wavelength of maximum absor-

bance at about 227 nm on filtered portions of the solution

under test, suitably diluted with water, if necessary, in com-

parison with the Standard solution.

Tolerances—Not less than 80% (Q) of the labeled amount

of C6H12N4 �C9H9NO3 is dissolved in 30 minutes.&1S (USP27)

BRIEFING

Miconazole Nitrate Cream, USP 26 page 1235 and page 1302
of PF 26(5). Based on comments received for the PF 26(5) propo-
sals, the Expert Committee has decided to resubmit the previously
cancelled version with the following additional changes. The in-
structions for the Standard and Assay preparations are modified
to incorporate these comments. The System suitability criteria are
also expanded to include a resolution requirement. Additionally, a
correction was made to the formula for the calculation of Micona-
zole Nitrate content, and a storage condition has been added.

(PA7b: B. Davani; PSD: C. Okeke) RTS—39875-1

Change to read:
Packaging and storage—Preserve in collapsible tubes or tight
containers,

&and store at controlled room temperature.&1S (USP27)

Change to read:
Assay—
Internal standard solution—Dissolve a suitable quantity of cho-

lestane in a mixture of chloroform and methanol (1:1) to obtain a
solution having a concentration of about 1 mg per mL.
Standard preparation—Dissolve an accurately weighed quantity

of USP Miconazole Nitrate RS in methanol to obtain a solution
having a known concentration of about 500 mg per mL. Transfer
10.0 mL of this solution to a test tube, and evaporate on a steam
bath with the aid of a current of filtered air to dryness. Dissolve the
residue in 2.0 mL of Internal standard solution. This Standard
preparation has a concentration of about 2500 mg per mL.

Assay preparation—Transfer an accurately weighed portion of
the Cream, equivalent to about 100 mg of miconazole nitrate, to
a 100-mL volumetric flask. Dissolve in a mixture of isopropyl al-
cohol and chloroform (1:1), dilute with the same solvent mixture to
volume, and mix. Pipet 25 mL of this solution into a 150-mL bea-
ker and evaporate on a steam bath with the aid of a stream of ni-
trogen to dryness. Add 10 mL of chloroform to the residue, and
heat on a steam bath just to boiling. Remove the beaker from the
steam bath, and stir to dissolve. [NOTE—Avoid excessive evapo-
ration of chloroform.] Add 50 mL of pentane in small portions with
continuous stirring. Allow to crystallize for 10 to 15 minutes. Pass
through a medium-porosity sintered-glass filter funnel with the aid
of a current of air applied to the surface through a one-hole stopper
fitted onto the funnel. Wash the beaker with four 5-mL portions of
pentane and add the washings to the filter funnel. Wash the funnel
and precipitate with four 5-mL portions of pentane. Dry the preci-
pitate on the filter by allowing filtered air to pass through the funnel
for several minutes. Dissolve the precipitate by washing the beaker
and funnel with small portions of methanol, and collect the filtrate
in a 50-mL volumetric flask using filtered air applied to the top of
the funnel to aid in filtration. Dilute with methanol to volume, and
mix. Transfer 10.0 mL of this stock solution to a test tube, and eva-
porate on a steam bath with the aid of a current of filtered air to
dryness. Dissolve the residue in 2.0 mL of Internal standard solu-
tion.
Chromatographic system (see Chromatography h621i)—The

gas chromatograph is equipped with a flame-ionization detector
and a 2-mm 6 1.2-m column packed with 3% phase G32 on sup-
port S1A. The injection port, detector, and column temperatures
are maintained at about 2508, 3008, and 2508, respectively, and he-
lium is used as the carrier gas, flowing at a rate of about 50 mL per
minute. The relative retention times for cholestane and miconazole
nitrate are about 0.44 and 1.0, respectively. Chromatograph the
Standard preparation, and record the peak responses as directed
for Procedure: the resolution, R, between cholestane and micona-
zole nitrate is not less than 2.0; and the relative standard deviation
for replicate injections is not more than 3.0%.
Procedure—Separately inject equal volumes (about 1 mL) of the

Assay preparation and the Standard preparation into the chro-
matograph, record the chromatograms, and measure the peak re-
sponses. Calculate the quantity, in mg, of miconazole nitrate
(C18H14Cl4N2O �HNO3) in the portion of Cream taken by the for-
mula:

0.04C(RU / RS),

in which C is the concentration, in mg per mL, of USP Miconazole
Nitrate RS in the Standard preparation;g and RU and RS are the
peak response ratios of miconazole nitrate to cholestane obtained
from the Assay preparation and the Standard preparation, respec-
tively.

&Buffer solution—Transfer 10 mL of triethylamine to a

suitable flask, dilute with 1000 mL of water, adjust with

phosphoric acid to a pH of about 2.5, and mix.

Mobile phase—Prepare a filtered and degassed mixture of

Buffer solution, methanol, acetonitrile, and tetrahydrofuran

(8:5:4:3). Make adjustments if necessary (see System Suita-

blility under Chromatography h621i).

Standard preparation—Dissolve an accurately weighed

quantity of USP Miconazole Nitrate RS and benzoic acid

in Mobile phase, and dilute quantitatively, and stepwise if
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necessary, with Mobile phase to obtain a solution having a

known concentration of about 0.28 and 0.02 mg per mL for

miconazole nitrate and benzoic acid, respectively.

Assay preparation—Transfer an accurately weighed

quantity of Cream, equivalent to about 14 mg of miconazole

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

withMobile phase to voulume, and mix. Sonicate in a water

bath at 408 to 458 until the sample is completely dispersed,

and mix. Cool the solution to below room temperature, mix,

and filter a portion of the solution through a 0.45-mm teflon

filter into an HPLC vial.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 225-nm detec-

tor and 4.6-mm 6 25-cm column that contains packing

L11. The flow rate is about 1.0 mL per minute. The column

temperature is maintained at 458. Chromatograph the Stan-

dard preparation, and record the peak responses as directed

for Procedure: the column efficiency for miconazole nitrate

peak is not less than 7500 theoretical plates; the tailing fac-

tor for miconazole nitrate peak is not more than 2.0; and the

relative standard deviation for replicate injections of mico-

nazole nitrate is not more than 2.0%. The resolution be-

tween miconazole nitrate and benzoic acid is not less than

13.

Procedure—Separately inject equal volumes (about 10

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. Calculate the

quantity, in mg, of miconazole nitrate (C18H14Cl4N2O �H-

HNO3) in the portion of Cream taken by the formula:

50C(rU / rS),

in which C is the concentration, in mg per mL, of USP Mi-

conazole Nitrate RS in the Standard preparation; and rU and

rS are the peak responses obtained from the Assay prepara-

tion and the Standard preparation, respectively.&1S (USP27)

BRIEFING

Mitomycin, USP 26 page 1241 and page 2976 of the First Sup-
plement. Revisions are proposed to establish consistency with the
system of labeling adopted in 1993 by the USP Drug Nomencla-
ture Committee (see page 5618 of PF 19(4) [July–Aug. 1993]).
Specifically, it is now proposed to include in the monograph for
this drug substance a section on labeling that would require a state-
ment specifying that where Mitomycin is intended for use in pre-
paring injectable dosage forms, it is sterile or must be subjected to
further processing during the preparation of injectable dosage
forms. A new section on Other requirements is proposed, specify-
ing that where the label states that it is sterile, it must meet the re-
quirements of USP general test chapter Sterility Tests h71i; and
where the label states that it must be subjected to further proces-
sing, it must meet the requirements of USP general test chapter
Bacterial Endotoxins Test h85i. It is proposed also to revise the
section on Packaging and storage to indicate appropriate storage
temperatures.

(PA7a: W. Wright) RTS—39815-1

Change to read:
Packaging and storage—Preserve in tight, light-resistant con-
tainers.

&Store at 258, excursion permitted between 158 and

308.&1S (USP27)

Add the following:

&Labeling—Where it is intended for use in preparing inject-

able dosage forms, the label states that it is sterile or must be

subjected to further processing during the preparation of in-

jectable dosage forms.&1S (USP27)

Add the following:

&Other requirements—Where the label states that Mito-

mycin is sterile, it meets the requirements for the tests for

Sterility and Bacterial endotoxins under Mitomycin for In-

jection. Where the label states that Mitomycin must be sub-

jected to further processing during the preparation of

injectable dosage forms, it meets the requirements of the test

for Bacterial endotoxins under Mitomycin for Injec-

tion.&1S (USP27)
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BRIEFING

Mitomycin for Injection, USP 26 page 1242. It is proposed to
revise the Definition and the test for pH to provide standards for the
injectable product with or without added matrix. Mannitol may be
used as a matrix, and other suitable matrix materials may also be
used. It is also proposed to revise the section on Packaging and
storage to indicate appropriate storage temperatures.

(PA7a: W. Wright) RTS—39815-2

Change to read:

»Mitomycin for Injection is a dry mixture of Mitomy-
cin and Mannitol. It

&
&1S (USP27)

contains not less than 90.0 percent and not more than
120.0 percent of the labeled amount of C15H18N4O5.

Change to read:
Packaging and storage—Preserve in Containers for Sterile Solids
as described under Injections h1i, protected from light.

&Store at 258, excursion permitted between 158 and

308.&1S (USP27)

Change to read:
pH h791i: in the solution constituted as directed in the labeling,
between 6.0 and 8.0

&where it contains mannitol and between 5.5 and 8.5 where

it contains hydroxypropyl betadex.&1S (USP27)

BRIEFING

Naltrexone Hydrochloride Tablets, USP 26 page 1269, and
page 83 of PF 29(1) [Jan.–Feb. 2003]. It is proposed to replace
the UV method in the Dissolution test with an HPLC procedure.
The new proposed HPLC method is based on analysis performed
with the NovaPak C18 brand of L1 column. The typical retention
time for the naltrexone peak is about 5.7 minutes.

(BPC: M. Marques) RTS—22941-1

Change to read:
Dissolution h711i—
Medium: water; 900 mL.
Apparatus 2: 50 rpm.
Time: 60 minutes.

Determine the amount of C20H23NO4 �HCl dissolved from UV
absorbances at the wavelength of maximum absorbance at about
281 nm using filtered portions of the solution under test, diluted
with Dissolution Medium, if necessary, in comparison with a Stan-
dard solution having a known concentration of USP Naltrexone RS
in the same medium.

~

prepared as follows. Transfer about 5.5 mg of USP Nal-

trexone RS to a 100-mL volumetric flask, add 1.5 mL of

methanol and 0.6 mL of 0.1 N hydrochloric acid, and

mix. Dilute with Dissolution Medium to volume, and

mix.
~USP27

&using the method described below.

0.05 M Buffer solution—Dissolve 7.0 g of monobasic so-

dium phosphate in 1 liter of water.

Mobile phase—Prepare a mixture of 600 mL of 0.05 M

Buffer solution, 1.1 g of sodium 1-octane sulfonate mono-

hydrate and 400 mL of methanol. Adjust the pH to 6.7 +

0.05 with dilute sodium hydroxide, if necessary, filter, and

degas. Make adjustments if necessary (see System Suitabil-

ity under Chromatography h621i).

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 280-nm detec-

tor and a 3.9-mm6 15-cm column that contains packing L1

and is heated to 458. The flow rate is about 1 mL per minute.

Chromatograph replicate injections of the Standard solu-

tion, and record the peak responses as directed for Proce-

dure: the relative standard deviation is not more than 2.0%.

Procedure—Inject a volume (about 100 mL) of a filtered

portion of the solution under test into the chromatograph,

record the chromatogram, and measure the response for

the major peak. Calculate the amount of C20H23NO4 �HCl

dissolved in comparison with a Standard solution having

a known concentration of USP Naltrexone RS in the same

medium and similarly chromatographed.&1S (USP27)

Tolerances—Not less than 80% (Q) of the labeled amount of
C20H23NO4 �HCl is dissolved in 60 minutes.

Change to read:
Assay—
Solution A, Solution B, Mobile phase, Resolution solution,

Standard preparation, and Chromatographic system—Proceed as
directed in the Assay under Naltrexone Hydrochloride.
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Assay preparation—Transfer not fewer than 20 Tablets to a tared
container, and determine the average Tablet weight. Grind the Tab-
lets to a homogeneous mixture. Transfer an accurately weighed
portion, equivalent to about 250 mg of naltrexone hydrochloride,
to a 100-mL volumetric flask. Add about 80 mL of 0.1M phospho-
ric acid, and shake or sonicate for at least 30 minutes. Dilute with
0.1 M phosphoric acid to volume, mix, and filter.
Procedure—Proceed as directed for Procedure in the Assay un-

der Naltrexone Hydrochloride. Calculate the quantity, in mg, of
C20H23NO4 �HCl in the portion of Tablets taken by the formula:

(377.86)(341.41)(100C)(rU / rS),

~

(377.86/341.40)100C(rU / rS),~USP27

in which the terms are defined therein.

BRIEFING

Nevirapine, page 1832 of PF 28(6) [Nov.–Dec. 2002]—See
briefing under Chromatography h621i.

(HDQ: M. Marques) RTS—39943-4

Add the following:

&Nevirapine

C15H14N4O 266.30

6H-Dipyrido[3,2-b:2’,3’-e][1,4]diazepin-6-one, 11-cyclo-

propyl-5,11-dihydro-4-methyl-.

11-Cyclopropyl-5,11-dihydro-4-methyl-6H-dipyrido[3,2-

b:2’,3’-e][1,4]diazepin-6-one [129618-40-2].

Hemihydrate 275.31

» Nevirapine is anhydrous or contains not more

than one-half molecule of water of hydration. It

contains not less than 98.0 percent and not more

than 102.0 percent of C15H14N4O, calculated on

the anhydrous basis.

Packaging and storage—Preserve in tight containers.

Store between 158 and 308.

Labeling—Label it to indicate whether it is anhydrous or

the hemihydrate.

USP Reference standards h11i—USP Nevirapine Anhy-

drous RS. USP Nevirapine Hemihydrate RS. USP Nevira-

pine Related Compound A RS. USP Nevirapine Related

Compound B RS.

Identification—

A: Infrared Absorption h197Ki—Do not dry the speci-

mens.

B: The retention time of the major peak in the chroma-

togram of the Assay preparation corresponds to that in the

chromatogram of the Standard preparation, as obtained in

the Assay.

Water, Method I h921i—For anhydrous Nevirapine, pro-

ceed as directed forMethod Ic: not more than 0.2%. For Ne-

virapine hemihydrate, proceed as directed for Method Ia:

between 3.1% and 3.9%.

Residue on ignition h281i: not more than 0.1%.

Heavy metals, Method II h231i: 0.001%.

Related compounds—

0.025 M Ammonium phosphate buffer, Mobile phase,

Standard stock solution 1, Standard stock solution 2,

Standard stock solution 3, and Resolution solution—Pro-

ceed as directed in the Assay.
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Standard solution—Transfer 2.0 mL of the Standard stock

solution 1 to a 200-mL volumetric flask, dilute with Mobile

phase to volume, and mix. Transfer 5.0 mL of this solution

to a 50-mL volumetric flask, dilute with Mobile phase to

volume, and mix.

Test solution—Transfer an accurately weighed quantity of

Nevirapine, equivalent to about 24 mg of anhydrous nevir-

apine, to a 100-mL volumetric flask. Add 4 mL of acetoni-

trile and 80 mL ofMobile phase, and sonicate for at least 15

minutes. Allow to cool to room temperature, dilute withMo-

bile phase to volume, and mix.

Chromatographic system—Prepare as directed in the As-

say. Chromatograph the Resolution solution, and record the

peak responses as directed for Procedure: the relative reten-

tion times are about 0.7 for nevirapine related compound B,

1.0 for nevirapine, and 1.5 for nevirapine related compound

A; the resolution, R, between nevirapine related compound

B and nevirapine is not less than 5.0; and the resolution be-

tween nevirapine and nevirapine related compound A is not

less than 7.4. Chromatograph the Standard solution, and re-

cord the peak responses as directed for Procedure: the rela-

tive standard deviation for replicate injections is not more

than 5.0%.

Procedure—Separately inject equal volumes (about 50

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

chromatograph, record the chromatograms for at least 80

minutes, and measure the responses for the major peaks.

Calculate the percentage of each impurity in the portion of

Nevirapine taken by the formula:

10,000(1/F)(C/W)(ri / rS),

in which F is the relative response factor for each impurity,

which is equal to 1.3 for nevirapine related compound B and

1.0 for all other impurities; C is the concentration, in mg per

mL, of USP Nevirapine Anhydrous RS in the Standard

solution; W is the weight of Nevirapine, in mg, taken to pre-

pare the Test solution; ri is the peak response for each impu-

rity obtained from the Test solution; and rS is the nevirapine

peak response obtained from the Standard solution: not

more than 0.2% each of nevirapine related compound A, ne-

virapine related compound B, and the impurity having a re-

lative retention time of about 2.8 is found; not more than

0.1% of any other individual impurity is found; and not

more than 0.6% of total impurities is found.

Organic volatile impurities, Method I h467i: meets the re-

quirements.

Assay—

0.025 M Ammonium phosphate buffer—Transfer 2.88 g of

monobasic ammonium phosphate to a 1000-mL volumetric

flask, dissolve in 800 mL of water, adjust with 1 N sodium

hydroxide to a pH of about 5.0, dilute with water to volume,

and mix.

Mobile phase—Prepare a filtered and degassed mixture of

0.025 M Ammonium phosphate buffer and acetonitrile (4:1).

Standard stock solution 1—Transfer an accurately

weighed quantity of USP Nevirapine Anhydrous RS to a

volumetric flask, add a volume of a mixture ofMobile phase

and acetonitrile (20:1), sonicate for at least 15 minutes, al-

low to cool to room temperature, dilute with Mobile phase

to volume, and mix to obtain a solution having a known

concentration of about 0.24 mg per mL. [NOTE—Do not

use after 78 hours.]

Standard stock solution 2—Transfer an accurately

weighed quantity of USP Nevirapine Related Compound

A RS to a volumetric flask, add a volume of a mixture of

Mobile phase and acetonitrile (3:1), sonicate for at least

15 minutes, allow to cool to room temperature, dilute with

Mobile phase to volume, and mix to obtain a solution hav-

ing a known concentration of about 0.24 mg per mL.
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Standard stock solution 3—Transfer an accurately

weighed quantity of USP Nevirapine Related Compound

B RS to a volumetric flask, add a volume of a mixture of

Mobile phase and acetonitrile (2.2:1), sonicate for at least

30 minutes, allow to cool to room temperature, dilute with

Mobile phase to volume, and mix to obtain a solution hav-

ing a known concentration of about 0.06 mg per mL.

Resolution solution—Transfer 3.0 mL of Standard stock

solution 1, 3.0 mL of Standard stock solution 2, and 6.0

mL of Standard stock solution 3 to a 25-mL volumetric

flask, dissolve in and dilute with Mobile phase to volume,

and mix.

Standard preparation—Transfer 3.0 mL of Standard

stock solution 1 to a 25-mL volumetric flask, dilute with

Mobile phase to volume, and mix. [NOTE—Do not use after

78 hours.]

Assay preparation—Transfer an accurately weighed

quantity of Nevirapine, equivalent to about 24 mg of anhy-

drous nevirapine, to a 100-mL volumetric flask. Add 4 mL

of acetonitrile and 80 mL of Mobile phase, sonicate for at

least 15 minutes, allow to cool to room temperature, dilute

with Mobile phase to volume, and mix. Transfer 3.0 mL of

this solution to a 25-mL volumetric flask, dilute withMobile

phase to volume, and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 220-nm detec-

tor and a 4.6-mm 6 15-cm column that contains 5-mm

packing L57. L## (see h621i Chromatography). The flow

rate is about 1 mL per minute. The column temperature is

maintained at 358. Chromatograph the Resolution solution,

and record the peak responses as directed for Procedure: the

relative retention times are about 0.7 for nevirapine related

compound B, 1.0 for nevirapine, and 1.5 for nevirapine re-

lated compound A; the resolution, R, between nevirapine re-

lated compound B and nevirapine is not less than 5.0; and

the resolution between nevirapine and nevirapine related

compound A is not less than 7.4. Chromatograph the Stan-

dard preparation, and record the peak responses as directed

for Procedure: the relative standard deviation for replicate

injections is not more than 1.0%.

Procedure—Separately inject equal volumes (about 25

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. Calculate the

quantity, in mg, of C15H14N4O in the portion of Nevirapine

taken by the formula:

833.33C(rU / rS),

in which C is the concentration, in mg per mL, of USP Ne-

virapine Anhydrous RS in the Standard preparation; and rU

and rS are the peak responses obtained from the Assay prep-

aration and the Standard preparation, respectively.&1S (USP27)

BRIEFING

Niacin, USP 26 page 1304. It is proposed to change the medium
in Identification test B and the Assay to phosphate buffer, having a
pH of 7.0.

(DSN: L. Evans) RTS—39841-1

Change to read:
Identification—
A: Infrared Absorption h197Mi.
B: Ultraviolet Absorption h197Ui—
Solution: 20 mg per mL.
Medium: water.

&Use the Buffer solution, prepared as directed in the As-

say.&1S (USP27)

Ratio: A237 /A262, between 0.35 and 0.39.

&0.46 and 0.50.&1S (USP27)
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Change to read:
Assay—Transfer about 200 mg of Niacin, accurately weighed, to a
500-mL volumetric flask, add water to dissolve, dilute with water
to volume, and mix. Transfer 5.0 mL of this solution to a 100-mL
volumetric flask, dilute with water to volume, and mix. Concomi-
tantly determine the absorbances of this solution and a solution of
USP Niacin RS in the same medium, at a concentration of about 20
mg per mL, in 1-cm cells at the wavelength of maximum absor-
bance at about 262 nm, with a suitable spectrophotometer, using
water as the blank. Calculate the quantity, in mg, of C6H5NO2 in
the Niacin taken by the formula:

10C(AU /AS),

in which C is the concentration, in mg per mL, of USP Niacin RS in
the Standard solution, and AU and AS are the absorbances of the
solution of Niacin and the Standard solution, respectively.

&Buffer solution—Dissolve 6.8 g of monobasic potassium

phosphate in 1 L of water. Adjust with 50% sodium hydrox-

ide solution to a pH of 7.0.

Assay preparation—Transfer about 200 mg of Niacin, ac-

curately weighed, to a 500-mL volumetric flask, add the

Buffer solution to dissolve, dilute with the Buffer solution

to volume, and mix. Transfer 5.0 mL of this solution to a

100-mL volumetric flask, dilute with the Buffer solution

to volume, and mix.

Procedure—Concomitantly determine the absorbances of

the Assay preparation and a solution of USP Niacin RS in

the same medium (Standard preparation), at a concentra-

tion of about 20 mg per mL, in 1-cm cells at the wavelength

of maximum absorbance at about 262 nm, with a suitable

spectrophotometer, using the Buffer solution as the blank.

Calculate the quantity, in mg, of C6H5NO2 in the portion

of Niacin taken by the formula:

10C(AU /AS),

in which C is the concentration, in mg per mL, of USP Nia-

cin RS in the Standard preparation; and AU and AS are the

absorbances of the solution of the Assay preparation and the

Standard preparation, respectively.&1S (USP27)

BRIEFING

Nimodipine, page 2041 of PF 27(1) [Jan.–Feb. 2001]. This new
monograph, which previously appeared in Pharmacopeial Pre-
views, is now forwarded to In-Process Revision.

(PA5: A. Wilk) RTS—39903-5

Add the following:

&Nimodipine

C21H26N2O7 418.44

3,5-Pyridinedicarboxylic acid, 1,4-dihydro-2,6-dimethyl- 4-

(3-nitrophenyl)-, 2-methoxyethyl 1-methylethyl ester.

Isopropyl 2-methoxyethyl 1,4-dihydro-2,6-dimethyl-4-(m-

nitrophenyl)-3,5-pyridinedicarboxylate [66085-

59-4].

» Nimodipine contains not less than 98.5 percent

and not more than 101.5 percent of C21H26N2O7,

calculated on the dried basis.

Packaging and storage—Preserve in tight, light-resistant

containers, and store at 258, excursions permitted between

158 and 308.

USP Reference standards h11i—USP Nimodipine RS.

USP Nimodipine Related Compound A RS.

NOTE—Throughout the following procedures, protect test

or assay specimens, the Reference Standards, and solutions

containing them by conducting the procedures immediately

under subdued light or using low-actinic glassware.
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Identification—

A: Infrared Absorption h197Ki.

B: The retention time of the major peak in the chroma-

togram of the Test solution corresponds to that in the chro-

matogram of Standard solution 1, as obtained in the test for

Chromatographic purity.

Specific rotation h781Si: between –108 and +108.

Test solution: 50 mg per mL, in acetone.

Loss on drying h731i—Dry it at 1058 for 4 hours: it loses

not more than 0.5% of its weight.

Residue on ignition h281i: not more than 0.1%.

Related compounds—

Mobile phase—Prepare a filtered and degassed mixture of

water, methanol, and tetrahydrofuran (3:1:1).

Standard solution 1—Transfer about 40 mg of USP Ni-

modipine RS, accurately weighed, to a 25-mL volumetric

flask, dissolve in 2.5 mL of tetrahydrofuran, dilute withMo-

bile phase to volume, and mix. Transfer 1.0 mL of this solu-

tion to a 100-mL volumetric flask, dilute withMobile phase

to volume, and mix. Transfer 2.0 mL of this second solution

to a 10-mL volumetric flask, dilute with Mobile phase to

volume, and mix.

Standard solution 2—Transfer about 20.0 mg of USP Ni-

modipine Related Compound A RS, accurately weighed, to

a 25-mL volumetric flask, dissolve in 2.5 mL of tetrahydro-

furan, dilute with Mobile phase to volume, and mix. Trans-

fer 5.0 mL of this solution to a 100-mL volumetric flask,

dilute with Mobile phase to volume, and mix.

Standard solution 3—Transfer 2.5 mL of Standard solu-

tion 1 to a 100-mL volumetric flask, dilute with Mobile

phase to volume, and mix.

Standard solution 4—Transfer 1.0 mL of Standard solu-

tion 2 and 1.0 mL of Standard solution 3 to a 25-mL volu-

metric flask, dilute with Mobile phase to volume, and mix.

Test solution—Transfer about 40 mg of Nimodipine, ac-

curately weighed, to a 25-mL volumetric flask, dissolve in

2.5 mL of tetrahydrofuran, dilute with Mobile phase to vol-

ume, and mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 235-nm detec-

tor and a 4.6-mm 6 12.5-cm column that contains packing

L1. The flow rate is about 2 mL per minute. The column

temperature is maintained at 408. Chromatograph Standard

solution 4, and record the peak responses as directed for

Procedure: the relative retention times are about 0.9 for ni-

modipine related compound A and 1.0 for nimodipine; the

resolution, R, between nimodipine related compound A and

nimodipine is not less than 1.5; and the relative standard de-

viation for replicate injections is not more than 2.0%.

Procedure—Separately inject equal volumes (about 20

mL) of Standard solution 1, Standard solution 4, and the Test

solution into the chromatograph, record the chromatograms,

and measure the peak responses. [NOTE—Record the chro-

matogram of the Test solution for a period of time equivalent

to four times the retention time of nimodipine.] Calculate

the percentage of each impurity in the portion of Nimodi-

pine taken by the formula:

100C(ri / rS),

in which C is the concentration, in mg per mL, of USP Ni-

modipine Related Compound A RS in Standard solution 4;

ri is the peak response of each impurity obtained from the

Test solution; and rS is the peak response of nimodipine re-

lated compound A obtained from Standard solution 4: not

more than 0.1% of nimodipine related compound A is

found; not more than 0.2% of any other individual impurity

is found; and not more than 0.5% of total impurities is

found.
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Assay—Transfer about 180 mg of Nimodipine, accurately

weighed, to a 100-mL beaker. Dissolve, with gentle heating,

by stirring in a mixture of 25 mL of tertiary butyl alcohol

and 25 mL of perchloric acid TS. Add 0.1 mL of ferroin

TS. Titrate with 0.1 N ceric sulfate VS. Perform a blank de-

termination, and make any necessary correction (see Titri-

metry h541i). Each mL of 0.1 N ceric sulfate is equivalent

to 20.92 mg of C21H26N2O7.&1S (USP27)

BRIEFING

Oxaprozin, page 97 of PF 29(1) [Jan.–Feb. 2003]. It is pro-
posed to add drying conditions for the sample in Identification test
B.

(PA2: J. Kelly) RTS—39081-1

Add the following:

&Oxaprozin

C18H15NO3 293.32

2-Oxazolepropanoic acid, 4,5-diphenyl-.

4,5-Diphenyl-2-oxazolepropionic acid [21256-18-8].

» Oxaprozin contains not less than 98.5 percent

and not more than 101.5 percent of C18H15NO3,

calculated on the dried basis.

NOTE—Because of light sensitivity, protect all

oxaprozin samples and Standard solutions from

light.

Packaging and storage—Preserve in tight, light-resistant

containers.

USP Reference standards h11i—USP Oxaprozin RS.

Identification—

A: Infrared Absorption h197Ki: previously dried at

1058 for 2 hours.

B: Ultraviolet Absorption h197Ui: previously dried at

1058 for 2 hours.

Solution: 10 mg per mL.

Medium:methanol. The absorption of the sample Absorp-

tivity at 285 nm is between 45.5 and 49.5.

Loss on drying h731i—Dry it at 1058 for 2 hours: it loses

not more than 0.3% of its weight.

Residue on ignition h281i: not more than 0.3%.

Arsenic, Method II h211i: 1 mg per g.

Heavy metals, Method II h231i: 0.001%.

Chromatographic purity—

Solution A: 0.1% phosphoric acid adjusted with phospho-

ric acid to a pH of 2.00 + 0.1.

Solution B: acetonitrile.

Mobile phase—Use variable mixtures of Solution A and

Solution B as directed for Chromatographic system. Make

adjustments if necessary (see System Suitability under

Chromatography h621i).

Diluent A: a mixture of acetonitrile, methylene chloride,

and water (48:1:1).

Diluent B: a mixture of acetonitrile and water (1:1).

Standard stock solution—Dissolve an accurately weighed

quantity of USP Oxaprozin RS in acetonitrile to obtain a

solution having a concentration of about 200 mg per mL.
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Standard solution—Transfer 5.0 mL of Standard stock

solution to a 200-mL volumetric flask, and dilute with Dil-

uent A to volume.

Benzil solution: 200 mg of benzil per mL in acetonitrile.

Resolution solution—Transfer 5.0 mL of Benzil solution

and 5.0 mL of Standard stock solution to a 100-mL volu-

metric flask, and dilute with Diluent A to volume to obtain

a solution having known concentrations of about 10 mg of

each per mL.

Test solution A—[NOTE—Test solution A is used to moni-

tor all known and unknown impurities, except imidazolic

acid and oximide.] Transfer about 100 mg of Oxaprozin, ac-

curately weighed, to a 100-mL volumetric flask, add 2 mL

of methylene chloride, 2 mL of water, and 75 mL of aceto-

nitrile, and sonicate after each solvent is added. Dilute with

acetonitrile to volume.

Test solution B—[NOTE—Test solution B is used to moni-

tor only imidazolic acid and oximide.] Transfer about 100

mg of Oxaprozin, accurately weighed, to a 100-mL volu-

metric flask, add 75 mL of Diluent B to dissolve the Oxa-

prozin, and dilute with Diluent B to volume.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 238-nm detec-

tor and a 4.6-mm 6 15-cm column that contains 5-mm

packing L7. The flow rate is 1.0 mL per minute. The chro-

matograph is programmed as follows:

Time

(minutes)

Solution A

(%)

Solution B

(%) Elution

0 70 30 equilibration

0–20 70 30 isocratic

21–60 70?0 30?100 linear gradient

60–61 0?70 100?30 linear gradient

61–70 70 30 isocratic

Chromatograph the Resolution solution, and record the

peak responses as directed for Procedure: the relative reten-

tion times are about 1.1 for benzil and 1.0 for oxaprozin; and

the resolution, R, between oxaprozin and benzil is not less

than 3.0. Chromatograph the Standard solution, and record

the peak responses as directed for Procedure: the tailing fac-

tor is not more than 2.0; and the relative standard deviation

for replicate injections is not more than 5.0 %.

Procedure—Inject 20 mL of Test solution A and Test solu-

tion B into the chromatograph, record the chromatogram,

and measure the areas for all the peaks. Calculate the per-

centage of each impurity in the portion of Oxaprozin taken

by the formula:

100(Fri / rs),

in which F is the relative response factor and is equal to 1.15

for any the imidazolic acid peak with a relative retention

time of 0.14, 1.21 for any peak with a relative retention time

of 0.42, 0.91 for any the oximide peak with a relative reten-

tion time of 0.73, 0.85 for any peak with a relative retention

time of 0.84, 1.29 for any peak with a relative retention time

of 1.08, 1.46 for any peak with a relative retention time of

1.50, and 2.09 for any peak with a relative retention time of

1.57; and 1.0 for the oxaprozin peak ri is the peak response

for each impurity; and rs is the sum of the responses of all

the peaks: not more than 0.1% of any impurity is found; not

more than 0.1% of any individual impurity is found; and not

more than 0.5% of total impurities is found. [NOTE—The

values of F for all known impurities except imidazolic acid

and oximide were found using Test solution A, and the val-

ues of F for imidazolic acid and oximide were found using

Test solution B.]

Organic volatile impurities,Method V h467i: meets the re-

quirements.

Solvent: dimethyl sulfoxide.
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Assay—Dissolve about 400 mg of Oxaprozin, previously

dried at 1058 for 2 hours and accurately weighed, in about

100 mL of alcohol in a narrow-mouth container, and titrate

with 0.1 N sodium hydroxide VS, determining the endpoint

potentiometrically (see Titrimetry h541i). Each mL of 0.1 N

sodium hydroxide is equivalent to 29.332 mg of oxapro-

zin.&1S (USP27)

BRIEFING

Oxaprozin Tablets, page 99 of PF 29(1) [Jan.–Feb. 2003]. The
phrase ‘‘calculated on the dried basis’’ is editorially removed from
the Definition of this newly proposed monograph.

(PA2: J. Kelly) RTS—39796-1

Add the following:

&Oxaprozin Tablets

» Oxaprozin Tablets contain not less than 95.0

percent and not more than 105.0 percent of the la-

beled amount of oxaprozin (C18H15NO3)., calcu-

lated on the dried basis.

Packaging and storage—Preserve in tight, light-resistant

containers.

USP Reference standards h11i—USP Oxaprozin RS.

NOTE—Because of light sensitivity, protect all oxaprozin

samples and Standard solutions from light.

Identification—

A: Thin-Layer Chromatographic Identification Test

h201i—

Test solution: 2 mg per mL of oxaprozin in acetone.

Developing solvent system: a mixture of ethyl acetate and

glacial acetic acid (99:1).

B: The retention time of the major peak in the chroma-

togram of the Assay preparation corresponds to that in the

chromatogram of the Standard preparation, as obtained in

the Assay.

Dissolution h711i—

Medium: 0.05 M monobasic potassium phosphate buffer,

pH 7.4; 1000 mL.

Apparatus 2: 75 rpm.

Time: 45 minutes.

Procedure—Determine the amount of C18H15NO3 dis-

solved by employing UV absorption at the wavelength of

maximum absorbance at about 286 nm on filtered portions

of the solution under test, suitably diluted with Dissolution

Medium, if necessary, in comparison with a Standard solu-

tion having a known concentration of USP Oxaprozin RS in

the sameMedium (an amount of methanol not exceeding 5%

of the final volume can be added to help solubilize the Ref-

erence Standard).

Tolerances—Not less than 75% (Q) of the labeled amount

of C18H15NO3 is dissolved in 45 minutes.

Uniformity of dosage units h905i: meet the requirements.

Water, Method Ia h921i: not more than 3.5%.

Assay—

0.1% Phosphoric acid, pH 2.00 + 0.10—Add concen-

trated phosphoric acid, dropwise, to water to obtain a pH

of 2.00 + 0.10.

Mobile phase—Prepare a filtered and degassed solution of

0.1% Phosphoric acid, pH 2.00 + 0.10 and acetonitrile

(55:45).

Standard preparation—Dissolve an accurately weighed

quantity of USP Oxaprozin RS in acetonitrile to obtain a

solution having a concentration of about 12 mg of oxaprozin

per mL.
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Assay stock preparation—Weigh and finely powder not

fewer than 20 Tablets. Transfer an accurately weighed por-

tion of the powder, equivalent to about 60 mg of oxaprozin,

to a 100-mL volumetric flask, add about 10 mL of water,

and sonicate for 10 minutes. Add about 40 mL of acetoni-

trile, sonicate for 30 minutes, shake by mechanical means

for an additional 30 minutes, add about 30 mL of acetoni-

trile, and sonicate for 10 minutes. Dilute with acetonitrile to

volume.

Assay preparation—Quantitatively dilute the Assay stock

preparation with acetonitrile to obtain a solution having a

concentration of about 12 mg of oxaprozin per mL.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 285-nm detec-

tor and a 4.6-mm 6 15-cm column that contains 5-mm

packing L7. The flow rate is about 1.0 mL per minute. Chro-

matograph the Standard preparation, and record the peak

responses as directed for Procedure: the tailing factor is

not more than 2.0; and the relative standard deviation for

replicate injections is not more than 2.0%.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. Calculate the

quantity, in mg, of oxaprozin (C18H15NO3) in the portion

of Tablets taken by the formula:

100C(rU / rS),

in which C is the concentration in mg per mL of USP Ox-

aprozin RS in the Standard preparation; and rU and rS are

the peak responses obtained from the Assay preparation and

the Standard preparation, respectively.&1S (USP27)

BRIEFING

Phenyltoloxamine Dihydrogen Citrate, page 428 of PF 29(2)
[Mar.–Apr. 2003]. Because Identification test A is sufficient for dis-
tinguishing between the citrate form and the phenyltoloxamine
base, and because Identification test B cannot discriminate the ci-
trate salt from the phenyltoloxamine base and 2-benzylphenol
(starting material), it is proposed to delete both Identification tests
B and C. Several modifications to Related compounds are also pro-
posed: in the preparation of the Resolution solution, replacing the
extraction solvent, ethyl ether, and the reconstitution solvent,
chloroform, with methylene chloride; and changing the sample
weight from 800 mg to 400 mg in order for the peak response to
be within the linear range of the HPLC detector. It is also proposed
to (1) change the resolution criterion from not less than 2.0 to not
less than 1.5 to meet System suitability requirements while main-
taining sufficient resolution between the peaks; (2) revise the limit
of phenyltoloxamine dihydrogen citrate related compound A to
0.2%; and (3) clarify the limit for other impurities.

(PA1: K. Russo) RTS—37538-1; 39771-1

Add the following:

&Phenyltoloxamine Dihydrogen Citrate

C17H21NO �C6H8O7 447.47

N,N-Dimethyl-2-(a-phenyl-o-tolyloxy)ethylamine, citrate

(1:1) salt.

2-(2-Dimethylaminoethoxy)diphenylmethane, citrate (1:1)

salt [1176-08-5].

» Phenyltoloxamine Dihydrogen Citrate contains

not less than 99.0 percent and not more than 101.0

percent of C17H21NO �C6H8O7, calculated on the

dried basis.

Packaging and storage—Preserve in well-closed con-

tainers. Preserve in well-closed containers and store at room

temperature.

USP Reference standards h11i—USP Phenyltoloxamine

Dihydrogen Citrate RS. USP Phenyltoloxamine Dihydrogen

Citrate Related Compound A RS.
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Identification—

A: Infrared Absorption h197Ki.

B: Ultraviolet Absorption h197Ui—

Solution: 100 mg per mL.

Medium: 0.1 N hydrochloric acid.

C: Dissolve 0.5 g of Phenyltoloxamine Dihydrogen Ci-

trate in 15 mL of hot water, add a slight excess of 5 M so-

dium hydroxide, filter, and add 2 N hydrochloric acid until

the filtrate is neutral to litmus paper: the solution meets the

requirements of the test for Citrate h191i., Infrared Absorp-

tion h197Ki.

Melting range, Class 1a h741i: between 1378 and 1438.

pH h791i: between 3.2 and 4.2, in a solution (1 in 100).

Loss on drying h731i—Dry it in vacuum at 808 for 3 hours:

it loses not more than 0.5% of its weight.

Residue on ignition h281i: not more than 0.1%.

Heavy metals, Method I h231i: 20 mg per g.

Related compounds—

Resolution solution—In a separatory funnel dissolve

about 10 mg each of USP Phenyltoloxamine Dihydrogen

Citrate RS and USP Phenyltoloxamine Dihydrogen Citrate

Related Compound A RS, accurately weighed, in 50 mL of

water. Add 5 mL of ammonium hydroxide, and extract with

three 10-mL portions of ethyl ether methylene chloride.

Combine the extracts, dry the solution over anhydrous so-

dium sulfate, and gently evaporate to dryness. Dissolve

the residue in 20 mL of chloroform methylene chloride.

Test solution—In a separatory funnel dissolve about 800

mg 400 mg of Phenyltoloxamine Dihydrogen Citrate, ac-

curately weighed, in 50 mL of water. Proceed as directed

for Resolution solution, beginning with ‘‘Add 5 mL of am-

monium hydroxide.’’

Chromatographic system (see Chromatography h621i)—

The gas chromatograph is equipped with a split injection

system, a flame-ionization detector, and a 0.32-mm 6

25-m column coated with a 0.45-mm film of phase G27.

The carrier gas is helium, flowing at a rate of about 29 cm

per second, with a split flow rate of about 25 mL per minute.

The column temperature is programmed as follows. Initially

the temperature of the column is equilibrated at 1908 for 3

minutes, then the temperature is increased at a rate of 48 per

minute to 2408, and maintained at 2408 for 8 minutes. The

injection port and the detector temperatures are maintained

at 2808. Chromatograph the Resolution solution, and record

the peak responses as directed for Procedure: the resolution,

R, between phenyltoloxamine dihydrogen citrate and phe-

nyltoloxamine dihydrogen citrate related compound A is

not less than 2.0 1.5.

Procedure—Inject a volume (about 1 mL) of the Test solu-

tion into the chromatograph, record the chromatograms, and

measure the peak responses. Calculate the percentage of

each impurity in the portion of Phenyltoloxamine Dihydro-

gen Citrate taken by the formula:

100(ri / rs),

in which ri is the peak response of each impurity; and rs is

the sum of the responses of all the peaks, excluding the sol-

vent peaks: not more than 0.2% of phenyltoloxamine dihy-

drogen citrate related compound A; not more than 0.1% of

any other individual impurity; is found; and not more than

1.0% of total impurities is found.

Organic volatile impurities,Method 1 h467i: meets the re-

quirements.

Assay—Dissolve about 0.5 g of Phenyltoloxamine Dihy-

drogen Citrate, accurately weighed, in 80 mL of glacial ace-

tic acid, and titrate with 0.1 N perchloric acid VS,

determining the endpoint potentiometrically. Perform a

blank determination, and make any necessary correction

(see Titrimetry h541i). Each mL of 0.1 N perchloric acid

is equivalent to 44.75 mg of C17H21NO �C6H8O7.&1S (USP27)
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BRIEFING

Potassium Chloride,USP 26 page 1502. It is proposed to revise
the test for Iodide or bromide to include standard solutions of
known concentrations for comparison purposes. The proposed
procedure includes (1) a Standard solution for Iodide and a limit
of 0.005% iodide that represents the visual detection limit and (2) a
Standard solution for Bromide with a limit of 0.1% bromide that
corresponds to the EP monograph for potassium chloride. It is pro-
posed to use a chloramine T solution instead of chlorine TS to af-
fect color development. Also, it is proposed to revise the
Packaging and storage statement to include the recommended
storage at up to 25+ 28, in accordance with the policy established
by the USP Packaging, Storage, and Distribution Expert Commit-
tee.

(PA1: K. Russo; PSD: C. Okeke) RTS—38376-1; 39870-2

Change to read:
Packaging and storage—Preserve in well-closed containers,

&and store at up to 25 + 28.&1S (USP27)

Change to read:
Iodide or bromide—Dissolve 2 g in 6 mL of water, add 1 mL of
chloroform, and then add, dropwise, with constant agitation, 5 mL
of a mixture of equal parts of chlorine TS and water: the chloro-
form is free from even a transient violet or a permanent orange col-
or.

&IODIDE—

Standard stock solution—Transfer an accurately weighed

quantity, about 41 mg, of potassium iodide to a 25-mL volu-

metric flask. Dissolve in and dilute with water to volume,

and mix.

Standard solution—Dilute 1.0 mL of Standard stock solu-

tion with water to 25 mL, and mix. Dilute 2.0 mL of this

solution with water to 8 mL, and proceed as directed for

Test solution beginning with ‘‘Add 1 mL each of chloro-

form . . .’’.

Test solution—Dissolve 2 g of Potassium Chloride in 8

mL of water. Add 1 mL each of chloroform and diluted hy-

drochloric acid, then add 2 drops of a chloramine T solution

(0.1 in 100), and shake gently. The violet color of the

chloroform layer is not darker than that of a concomitantly

prepared Standard solution: the limit is 0.005%.

BROMIDE—

Standard solution—Transfer an accurately weighed quan-

tity, about 32 mg, of sodium bromide to a 25-mL volumetric

flask. Dissolve in and dilute with water to volume, and mix.

Dilute 2.0 mL of this solution with water to 8 mL, and pro-

ceed as directed for Test solution beginning with ‘‘Add 1 mL

each of chloroform . . .’’.

Test solution—Dissolve 2 g of Potassium Chloride in 8

mL of water. Add 1 mL each of chloroform and diluted hy-

drochloric acid, then add 5 drops of a chloramine T solution

(1 in 100), and shake gently. The brown color of the chloro-

form layer is not darker than that of a concomitantly pre-

pared Standard solution: the limit is 0.1%.&1S (USP27)

BRIEFING

Povidone, USP 26 page 1519. On the basis of comments re-
ceived, it is proposed to revise the Definition for clarification. Also,
in the test for Limit of aldehydes, on the basis of reported problems
with the solubility in Phosphate buffer of Povidones with K-values
greater than 90, it is proposed to change the concentration of po-
tassium pyrophosphate in the buffer from 50 g per 500 mL to 8.3 g
per 500 mL. All Povidone types categorized by K-values are
known to be soluble at room temperature at the lower buffer con-
centration.

(EMC: C. Sheehan; D. Bempong) RTS—39648-1

Change to read:

» Povidone is a synthetic polymer consisting essen-
tially of linear 1-vinyl-2-pyrrolidinone groups, the de-
gree of polymerization of which results in polymers of
various molecular weights. It is characterized by its
viscosity in aqueous solution, relative to that of water,
expressed as a K-value, ranging from 10 to 120. The
K-value of Povidone having a nominal K-value of
15 or less is not less than 85.0 percent and not more
than 115.0 percent of the nominal K-value, and K-val-
ue of Povidone having a nominal K-value or nominal
K-value range with an average of more than 15 is not
less than 90.0 percent and not more than 108.0 percent
of the nominal K-value or average of the nominal K-
value range.
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&The different types of Povidone are characterized

by their viscosity in aqueous solution, relative to

that of water, expressed as a K-value. (See the sec-

tion on K-value below.) The K-value of Povidone

having a stated (nominal) K-value of 15 or less is

not less than 85.0 percent and not more than 115.0

percent of the stated values. The K-value of Povi-

done having a stated K-value or a stated K-value

range with an average of more than 15 is not less

than 90.0 percent and not more than 108.0 percent

of the stated value or of the average of the stated

range.&1S (USP27)

Change to read:
Limit of aldehydes—
Phosphate buffer—Transfer 50.0 g

&8.3 g&1S (USP27)

of potassium pyrophosphate to a 500-mL volumetric flask, and dis-
solve in 400 mL of water. Adjust, if necessary, with 1 N hydro-
chloric acid to a pH of 9.0, dilute with water to volume, and mix.
Aldehyde dehydrogenase solution—Transfer a quantity of lyo-

philized aldehyde dehydrogenase equivalent to 70 units to a glass
vial, dissolve in 10.0 mL of water, and mix. [NOTE—This solution
is stable for 8 hours at 48.]
NAD solution—Transfer 40 mg of nicotinamide adenine dinu-

cleotide to a glass vial, dissolve in 10.0 mL of Phosphate buffer,
and mix. [NOTE—This solution is stable for 4 weeks at 48.]
Standard preparation—Add about 2 mL of water to a glass

weighing bottle, and weigh accurately. Add about 100 mg (about
0.13 mL) of freshly distilled acetaldehyde, and weigh accurately.
Transfer this solution to a 100-mL volumetric flask. Rinse the
weighing bottle with several portions of water, transferring each
rinsing to the 100-mL volumetric flask. Dilute the solution in the
100-mL volumetric flask with water to volume, and mix. Store at
48 for about 20 hours. Pipet 1 mL of this solution into a 100-mL
volumetric flask, dilute with water to volume, and mix.
Test preparation—Transfer about 2 g of Povidone, accurately

weighed, to a 100-mL volumetric flask, dissolve in 50 mL of Phos-
phate buffer, dilute with Phosphate buffer to volume, and mix. In-
sert a stopper into the flask, heat at 608 for 1 hour, and cool to room
temperature.
Procedure—Pipet 0.5 mL each of the Standard preparation, the

Test preparation, and water to provide the reagent blank into sep-
arate 1-cm cells. Add 2.5 mL of Phosphate buffer and 0.2 mL of
NAD solution to each cell. Cover the cells to exclude oxygen. Mix
by inversion, and allow to stand for 2 to 3 minutes at 22 + 28.
Determine the absorbances of the solutions at a wavelength of
340 nm, using water as the reference. Add 0.05 mL of Aldehyde
dehydrogenase solution to each cell. Cover the cells to exclude
oxygen. Mix by inversion, and allow to stand for 5 minutes at

22 + 28. Determine the absorbances of the solutions at a wave-
length of 340 nm, using water as the reference. Calculate the per-
centage of aldehydes, expressed as acetaldehyde, in the portion of
Povidone taken by the formula:

in which C is the concentration, in mg per mL, of acetaldehyde in
the Standard preparation; W is the weight, in g, of Povidone taken;
AU1, AS1, and AB1 are the absorbances of the solutions obtained from
the Test preparation, the Standard preparation, and the water re-
agent blank, respectively, before addition of the Aldehyde dehydro-
genase solution; and AU2, AS2, and AB2 are the absorbances of the
solutions obtained from the Test preparation, the Standard prepa-
ration, and the water reagent blank, respectively, after addition of
the Aldehyde dehydrogenase solution: not more than 0.05% is
found.

BRIEFING

Protamine Sulfate Injection, USP 26 page 1586. On the basis
of comments and stability data received, it is proposed to revise the
Packaging and storage section to change the specified storage tem-
perature from refrigerator conditions to controlled room tempera-
ture. Interested parties are encouraged to submit comments to the
Expert Committee on Packaging, Storage, and Distribution.

(PSD: C. Okeke; BNT: I. DeVeau) RTS—33844-1

Change to read:
Packaging and storage—Preserve in single-dose containers, pre-
ferably of Type I glass. Store in a refrigerator.

&at controlled room temperature.&1S (USP27)

BRIEFING

Pseudoephedrine Hydrochloride Extended-Release Tablets,
USP 26 page 1591 and page 110 of PF 29(1) [Jan.–Feb. 2003].
It is proposed to separate the Drug release tests according to the
dosing, 12 and 24 hours. Also, in accordance with the approved
supplement to the NDA, it is proposed to modify the Tolerances
in Drug release Test 2 from ‘‘not less than 90%’’ to ‘‘not less than
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85%’’. In the absence of any significant adverse comment, it is pro-
posed to implement this revision via the Sixth Interim Revision An-
nouncement pertaining to USP 26–NF 21, with an official date of
December 1, 2003.

(BPC: M. Marques) RTS—39898-1

Change to read:

» Pseudoephedrine Hydrochloride Extended-Release
Tablets contain not less than 90.0 percent and not more
than 110.0 percent of the labeled amount of

&pseudoephedrine hydrochloride&2S (USP26)

(C10H15NO �HCl).

Add the following:

.Labeling—When more than one Drug Release test is gi-

ven, the labeling states the Drug Release test used only if

Test 1 is not used..6

Add the following:

.Drug release h724i—

FOR PRODUCTS LABELED FOR DOSING EVERY 12 HOURS—

Test 1:

Medium: water; 900 mL.

Apparatus 2: 50 rpm

Times: 1, 3, and 6 hours.

Standard solution—Dissolve an accurately weighed

quantity of USP Pseudoephedrine Hydrochloride RS in

water, and dilute quantitatively, and stepwise if necessary,

with water to obtain a solution having a known concentra-

tion of about 0.13 mg per mL.
Procedure—Determine the amount of C10H15NO �HCl

dissolved by employing the procedure set forth in the Assay.

Separately inject equal volumes (about 50 mL) of the Stan-

dard solution and the filtered solution under test. Calculate

the amount of C10H15NO � HCl dissolved per Tablet.

Times and Tolerances:

Time (hours) Amount dissolved

1 between 25% and 45%

3 between 50% and 75%

6 not less than 75%

Test 3: If the product complies with this test, the labeling

indicates that it meets USP Drug Release Test 3.

Medium, Apparatus, and Times—Proceed as directed for

Test 1.

Procedure—Determine the amount of C10H15NO � HCl

dissolved by employing UV absorption at the wavelength

of maximum absorbance at about 214 nm on portions of

the solution under test, filtered through a 0.45-mm filter

and suitably diluted with Medium, if necessary, in com-

parison with a Standard solution having a known concentra-

tion of USP Pseudoephedrine Hydrochloride RS in the same

Medium.

Times and Tolerances:

Time (hours) Amount dissolved

1 between 25% and 45%

3 between 60% and 80%

6 not less than 80%

FOR PRODUCTS LABELED FOR DOSING EVERY 24 HOURS—

Test 2: If the product complies with this test, the labeling

indicates that it meets USP Drug Release Test 2.

Medium: 0.9% sodium chloride in water; 50 mL.

Apparatus 7: 30 cycles per minute; 2–3 cm amplitude. To

prepare the sample, see Figure 1 below that illustrates the

following steps:

1. Place one Tablet on a 5- 6 5-cm nylon netting.

2. Fold netting over the Tablet. Continue folding until the

Tablet is enclosed in netting.
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3. Fold netting so that the two open ends meet. The Tablet

should be enveloped in the center of the netting.

4. Insert rod (see Figure 7c under Drug Release h724i)

through netting to secure the Tablet.

5. Secure netting with HPLC plastic ferrules or other ap-

propriate device. Trim the excess netting. Attach each

sample holder to the vertically reciprocating sample

holder.

Fig. 1

Times: 2, 8, 14, and 24 hours.

Determine the amount of C10H15NO � HCl dissolved by

employing the following method.

0.05 M Phosphate buffer, pH 6.8—Transfer 200 mL of

water to a 1000-mL volumetric flask. Add 3.4 mL of phos-

phoric acid and 5 mL of triethylamine. Add water to almost

900 mL. Adjust with 1 N sodium hydroxide to a pH of about

6.8, dilute with water to volume, and mix.

Mobile phase—Prepare a filtered and degassed mixture of

0.05 M Phosphate buffer, pH 6.8 and methanol (9:1).

System suitability solution—Dissolve an accurately

weighed quantity of USP Pseudoephedrine RS in water,

and dilute quantitatively, and stepwise if necessary, with

water to obtain a solution having a known concentration

of about 0.4 mg per mL.

Standard solutions—Prepare solutions in water having ac-

curately known concentrations of USP Pseudoephedrine

Hydrochloride RS in a range around the expected concen-

tration of the solution under test at each time interval.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 254-nm detec-

tor and a 4.6-mm6 5-cm column that contains packing L1.

The flow rate is about 1.5 mL per minute. Chromatograph

the System suitability solution, and record the peak re-

sponses as directed for Procedure: the tailing factor for

the analyte peak is not more than 2; and the relative standard

deviation for replicate injections is not more than 2.0%.

Procedure—Separately inject equal volumes (about 10

mL) of the Standard solutions and the solution under test

into the chromatograph, record the chromatograms, and

measure the responses for the major peak. Construct a cali-

bration curve by plotting the peak response versus concen-

tration of the Standard solutions. Determine the amount of

C10H15NO � HCl dissolved at each time interval from a lin-

ear regression analysis of the calibration curve.

Times and Tolerances:

Time (hours) Amount dissolved

2 between 20% and 35%

8 between 40% and 65%

14 between 60% and 90%

24 not less than 90% 85%.6

Change to read:
Assay—
Mobile phase—Prepare a filtered and degassed mixture of alco-

hol and ammonium acetate solution (1 in 250) (17:3).
Standard preparation—Dissolve an accurately weighed quantity

of USP Pseudoephedrine Hydrochloride RS in alcohol to obtain a
solution having a known concentration of about 1.2 mg per mL.
Assay preparation—Transfer not fewer than 20 Tablets to a suit-

able container, add 500 mL of alcohol, and homogenize until the
Tablets are dispersed. Quantitatively transfer the contents of the
container to a 1000-mL volumetric flask, dilute with alcohol to vol-
ume, mix, and allow to stand for solids to settle. Transfer 25.0 mL
of the supernatant into a 50-mL volumetric flask, dilute with alco-
hol to volume, and mix.

&Pass a portion of this solution through a 0.45-mm filter be-

fore injection.&2S (USP26)

Chromatographic system (see Chromatography h621i)—The
liquid chromatograph is equipped with a 254-nm detector and a
4.6-mm 6 15-cm column that contains packing L3. The flow rate
is about 0.7 mL per minute. Chromatograph the Standard prepa-
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ration, and record the peak responses as directed for Procedure:
the tailing factor is not more than 2.5; and the relative standard de-
viation for replicate injections is not more than 2.0%.
Procedure—Separately inject equal volumes (about 10 mL) of

the Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the responses
for the major peaks. Calculate the quantity, in mg, of pseudo-
ephedrine hydrochloride (C10H15NO �HCl) in the portion of Tab-
lets taken by the formula:

100C(rU / rS),

in which C is the concentration, in mg per mL, of USP Pseudo-
ephedrine Hydrochloride RS in the Standard preparation; and rU
and rS are the peak responses obtained from the Assay preparation
and the Standard preparation, respectively.

BRIEFING

Quinapril Hydrochloride, page 8429 of PF 25(4) [July–Aug.
1999]; Quinapril Tablets, page 8432 of PF 25(4) [July–Aug.
1999]. These new monographs, which previously appeared in
Pharmacopeial Previews, are now being forwarded with minor
editorial revisions to In-Process Revision. The molecular weight
of quinapril hydrochloride is revised to reflect the current atomic
weight values published in USP 26.

(PA5: A. Wilk) RTS—39894-1

Add the following:

&Quinapril Hydrochloride

C25H30N2O5 �HCl 474.99 474.98

3-Isoquinolinecarboxylic acid, 2-[2-[[1-(ethoxycarbonyl)-

3-phenylpropyl]amino]-1-oxopropyl]-1, 2,3,4-tetrahy-

dro-, monohydrochloride, [3S-[2 [R*(R*)],3R*]].

(S)-2-[(S)-N-[(S)-1-Carboxy-3-phenylpropyl]alanyl]-

1,2,3,4-tetrahydro-3-isoquinolinecarboxylic acid, 1-

ethyl ester, monohydrochloride [82586-55-8].

» Quinapril Hydrochloride contains not less than

98.5 percent and not more than 101.5 percent of

C25H30N2O5 �HCl, calculated on the anhydrous

basis.

Packaging and storage—Preserve in well-closed con-

tainers, and store at controlled room temperature.

USP Reference standards h11i—USP Quinapril Hydro-

chloride RS. USP Quinapril Related Compound A RS.

USP Quinapril Related Compound B RS.

Identification—

A: Infrared Absorption h197Ki.

B: The retention time of the major peak in the chroma-

togram of the Assay preparation corresponds to that in the

chromatogram of the Standard preparation, as obtained in

the Assay.

Specific rotation h781Si: between +14.48 and +15.48.

Test solution: 20 mg per mL, in methanol.

Water, Method I h921i: not more than 1.0%.

Residue on ignition h281i: not more than 0.1%.

Heavy metals, Method II h231i: 0.002%.

Limit of residual solvents—

Standard stock solution—Transfer about 50 mL of di-

methylformamide to a 200-mL volumetric flask. Add about

75 mg each of acetone and acetonitrile and 30 mg each of

methylene chloride and toluene, each accurately weighed by

difference, and mix. Dilute with dimethylformamide to vol-

ume, and mix.

System suitability solution 1—Transfer about 25 mL of di-

methylformamide to a 50-mL volumetric flask. Add 35 mL

of dehydrated alcohol and 25 mL of methylene chloride. Di-

lute with dimethylformamide to volume, and mix. Transfer

1.0 mL of this solution to a 50-mL volumetric flask, dilute

with dimethylformamide to volume, and mix.
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System suitability solution 2—Transfer 2.0 mL of the

Standard stock solution to a 50-mL volumetric flask, dilute

with dimethylformamide to volume, and mix.

Standard solution—Transfer 4.0 mL of the Standard stock

solution to a 50-mL volumetric flask, dilute with dimethyl-

formamide to volume, and mix.

Test solution—Transfer about 60 mg of Quinapril Hydro-

chloride, accurately weighed, to a suitable headspace vial,

add 5.0 mL of dimethylformamide, seal, and shake to dis-

solve.

Chromatographic system (see Chromatography h621i)—

The gas chromatograph is equipped with a flame-ionization

detector, a headspace sampler, a 0.53-mm 6 30-m fused-

silica column coated with a 1.0-mm film of phase G16,

and a split injection system. The carrier gas is helium, flow-

ing at a rate of 6 mL per minute. The split flow rate is about

100 mL per minute, with a back pressure of 3.5 psi. The

oven temperature of the headspace sampler is maintained

at 608, and the vial pressure is maintained at 6.1 psi. The

temperature of the headspace loop and transfer lines is main-

tained at 658. The vials are equilibrated for 10 minutes prior

to injection, and injection occurs every 36 minutes. The

chromatograph is programmed as follows. Initially the col-

umn temperature is maintained at 358 for 10 minutes, then

the temperature is increased at a rate of 78 per minute to

1508, and maintained at 1508 for 4 minutes. The injection

port temperature is maintained at 1808, and the detector is

maintained at 2408. Chromatograph System suitability solu-

tion 1, and record the peak responses as directed for Proce-

dure: the relative retention times are about 0.94 for

methylene chloride and 1.0 for alcohol; the resolution, R,

between methylene chloride and alcohol is not less than

1.2; the column efficiency, determined from the methylene

chloride peak, is not less than 4900 theoretical plates; and

the tailing factor for the methylene chloride peak is not more

than 1.7. Chromatograph System suitability solution 2, and

record the peak responses as directed for Procedure: the re-

lative standard deviation for replicate injections is not more

than 15.0%.

Procedure—Separately inject equal volumes (about 1

mL) of the gaseous headspace of the Standard solution

and the Test solution into the chromatograph, record the

chromatograms, and measure the areas for the major peaks.

Separately calculate the percentages, by weight, of acetone,

acetonitrile, methylene chloride, and toluene in the portion

of Quinapril Hydrochloride taken by the formula:

0.2(WS /WQ)(rU / rS),

in which WS is the weight, in mg, of the appropriate solvent

taken to prepare the Standard solution; WQ is the weight, in

mg, of Quinapril Hydrochloride taken to prepare the Test

solution; and rU and rS are the peak responses of the relevant

solvent obtained from the Test solution and the Standard

solution, respectively: not more than 0.25% each of acetone

and acetonitrile is found; and not more than 0.1% each of

methylene chloride and toluene is found.

Related compounds—

Diluent, Mobile phase, and Chromatographic system—

Prepare as directed in the Assay.

System suitability solution—Prepare as directed for the

System suitability preparation in the Assay.

Standard solution—Dissolve accurately weighed quanti-

ties of USP Quinapril Related Compound A RS and USP

Quinapril Related Compound B RS in Diluent to obtain a

solution having known concentrations of about 0.5 mg of

each per mL. Transfer 1.0 mL of this solution to a 100-

mL volumetric flask, dilute with Diluent to volume, and

mix.

Test solution—Use the Assay preparation.
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Procedure—Separately inject equal volumes (about 10

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

chromatograph, record the chromatograms, and measure the

areas for the major peaks. Calculate the percentage of each

quinapril related compound in the portion of Quinapril

Hydrochloride taken by the formula:

100(VU /WU)CS(rU / rS),

in which VU is the volume, in mL, of the Test solution; WU is

the weight, in mg, of Quinapril Hydrochloride taken to pre-

pare the Test solution; CS is the concentration, in mg per mL,

of the relevant USP Reference Standard in the Standard

solution; and rU and rS are the peak areas of the correspond-

ing quinapril related compound obtained from the Test solu-

tion and the Standard solution, respectively: not more than

0.5% each of quinapril related compound A and quinapril

related compound B is found. Calculate the percentage of

each impurity in the portion of Quinapril Hydrochloride ta-

ken by the formula:

100(ri / rs),

in which ri is the peak response for each impurity obtained

from the Test solution; and rs is the sum of the responses of

all the peaks obtained from the Test solution: not more than

0.2% of any individual impurity, other than quinapril related

compound A and quinapril related compound B, is found;

and not more than 2.0% of total impurities is found.

Content of chloride—Transfer about 100 mg of Quinapril

Hydrochloride, accurately weighed, to a 100-mL beaker.

Dissolve in 50 mL of water and 10 mL of alcohol. Acidify

with nitric acid. Titrate with 0.01 N silver nitrate VS, and

determine the endpoint potentiometrically, using suitable

electrodes (see Titrimetry h541i). Perform a blank determi-

nation, and make any necessary correction. Each mL of 0.01

N silver nitrate is equivalent to 0.3545 mg of chloride: not

less than 7.2% and not more than 7.6% of chloride is found.

Assay—

Diluent—Prepare a mixture of pH 6.5, 0.025 M monoba-

sic ammonium phosphate solution and acetonitrile (3:2).

Mobile phase—Prepare a filtered and degassed mixture of

water, acetonitrile, and methanesulfonic acid (72:28:0.1).

Make adjustments if necessary (see System Suitability under

Chromatography h621i).

System suitability preparation—Dissolve accurately

weighed quantities of USP Quinapril Hydrochloride RS,

USP Quinapril Related Compound A RS, and USP Quina-

pril Related Compound B RS in Diluent to obtain a solution

having known concentrations of about 2 mg of USP Quina-

pril Hydrochloride RS per mL and 0.005 mg each of USP

Quinapril Related Compound A RS and USP Quinapril Re-

lated Compound B RS per mL.

Standard preparation—Dissolve an accurately weighed

quantity of USP Quinapril Hydrochloride RS in Diluent to

obtain a solution having a known concentration of about 2

mg per mL.

Assay preparation—Transfer about 100 mg of Quinapril

Hydrochloride, accurately weighed, to a 50-mL volumetric

flask, dissolve in and dilute with Diluent to volume, and

mix.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 214-nm detec-

tor, a 4.6-mm 6 3-cm guard column that contains 5-mm

packing L10, and a 4.6-mm 6 25-cm column that contains

5-mm packing L10. The flow rate is about 1.5 mL per min-

ute. Chromatograph the System suitability preparation, and

record the peak responses as directed for Procedure: the

resolution between quinapril and quinapril related com-

pound A is not less than 1.75; the resolution between quina-

pril and quinapril related compound B is not less than 3.5;
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the column efficiency is not less than 550 theoretical plates;

and the relative standard deviation for replicate injections is

not more than 2.0%.

Procedure—Separately inject equal volumes (about 10

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the areas for the quinapril hydrochloride peaks.

Calculate the quantity, in mg, of C25H30N2O5 �HCl in the

portion of Quinapril Hydrochloride taken by the formula:

50C(rU / rS),

in which C is the concentration, in mg per mL, of USP

Quinapril Hydrochloride RS in the Standard preparation;

and rU and rS are the peak responses obtained from the Assay

preparation and the Standard preparation, respect-

ively.&1S (USP27)

BRIEFING

Quinapril Tablets, page 8432 of PF 25(4) [July–Aug. 1999]—
See briefing under Quinapril Hydrochloride.

(PA5: A. Wilk) RTS—39894-2

Add the following:

&Quinapril Tablets

» Quinapril Tablets contain an amount of Quina-

pril Hydrochloride equivalent to not less than 90.0

percent and not more than 110.0 percent of the la-

beled amount of quinapril (C25H30N2O5).

Packaging and storage—Preserve in well-closed con-

tainers.

USP Reference standards h11i—USP Quinapril Hydro-

chloride RS. USP Quinapril Related Compound A RS.

USP Quinapril Related Compound B RS.

Identification—

A: Thin-Layer Chromatographic Identification Test

h201i—

Test solution—Transfer a quantity of finely powdered

Tablets, equivalent to about 10.0 mg of quinapril, to a 15-

mL centrifuge tube, add 5 mL of methanol, mix, and centri-

fuge for 10 minutes.

Standard solution—Transfer about 10.8 mg of USP Qui-

napril Hydrochloride RS to a 15-mL centrifuge tube, add 5

mL of methanol, mix, and centrifuge for 10 minutes.

Application volume: 25 mL.

Developing solvent system: a mixture of methanol and

ethyl acetate (1:1).

Procedure—Proceed as directed in the chapter, except to

wash the plate in methanol and air-dry it prior to use.

B: The retention time of the major peak in the chroma-

togram of the Assay preparation corresponds to that in the

chromatogram of the Standard preparation, as obtained in

the Assay.

Dissolution h711i—

Medium: water; 900 mL.

Apparatus 1: 100 rpm.

Time: 30 minutes.

Procedure—Determine the amount of C25H30N2O5 dis-

solved by employing the procedure set forth in the Assay,

using a filtered portion of the solution under test as the Assay

preparation, using methanol to prepare the Standard prep-

aration, and making any necessary volumetric adjustments

with water.

Tolerances—Not less than 80% (Q) of the labeled amount

of C25H30N2O5 is dissolved in 30 minutes.

Uniformity of dosage units h905i: meet the requirements.
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PROCEDURE FOR CONTENT UNIFORMITY—

Solven t , Buf fered so lven t , Mobi le phase , and

Chromatographic system—Prepare as directed in the Assay.

Standard solution—Prepare as directed for Standard

preparation in the Assay.

Test solution—Transfer 1 Tablet to a volumetric flask.

Add a volume of Solvent, equivalent to about one half of

the flask volume, sonicate for 5 minutes, and shake by me-

chanical means for about 15 minutes. Dilute with Solvent to

volume, mix, and pass through a suitable filter, discarding

the first portion of the filtrate. Dilute a portion of the filtrate

quantitatively, and stepwise if necessary, with Solvent to ob-

tain a solution containing about 0.108 mg of quinapril

hydrochloride per mL.

Procedure—Separately inject equal volumes (about 20

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

chromatograph, record the chromatograms, and measure the

areas for the major peaks. Calculate the quantity, in mg, of

quinapril (C25H30N2O5) in each Tablet taken by the formula:

(438.52/474.99)C(L/D)(rU / rS),

(438.52/474.98)C(L /D)(rU / rS),

in which 438.52 and 474.99 474.98 are the molecular

weights of quinapril and quinapril hydrochloride, respec-

tively; C is the concentration, in mg per mL, of USP Quina-

pril Hydrochloride RS in the Standard solution; L is the

labeled quantity, in mg, of quinapril in each Tablet; D is

the concentration, in mg per mL, of quinapril hydrochloride

in the Test solution; and rU and rS are the quinapril peak

areas obtained from the Test solution and the Standard solu-

tion, respectively.

Related compounds—

Solvent, Buffered solvent, and Mobile phase—Prepare as

directed in the Assay.

Resolution solution—Dissolve accurately weighed quan-

tities of USP Quinapril Hydrochloride RS, USP Quinapril

Related Compound A RS, and USP Quinapril Related Com-

pound B RS in Solvent to obtain a solution having known

concentrations of about 0.1 mg of USP Quinapril Hydro-

chloride RS and 0.005 mg each of USP Quinapril Related

Compound A RS and USP Quinapril Related Compound

B RS per mL.

Standard solution—Dissolve accurately weighed quanti-

ties of USP Quinapril Related Compound A RS and USP

Quinapril Related Compound B RS in Solvent, and dilute

quantitatively, and stepwise if necessary, to obtain a solution

having known concentrations of about 0.5 mg each of USP

Quinapril Related Compound A RS and USP Quinapril Re-

lated Compound B RS per mL.

Test solution—Use the Assay preparation.

Chromatographic system—Prepare as directed in the As-

say. Chromatograph the Resolution solution, and record the

peak areas as directed for Procedure: the relative retention

times are about 0.6 for quinapril related compound B, 1.0

for quinapril, and 2.0 for quinapril related compound A;

and the resolution, R, between quinapril and quinapril re-

lated compound A and between quinapril and quinapril re-

lated compound B is not less than 2.0. Chromatograph the

Standard solution, and record the peak areas as directed for

Procedure: the column efficiency is not less than 600 theo-

retical plates; the tailing factor for the quinapril and quina-

pril related compound A peaks is less than 1.5 and that for

the quinapril related compound B peak is less than 2.0; and

the relative standard deviation for replicate injections is not

more than 2.0% for quinapril and not more than 3.0% for

each quinapril related compound.

Procedure—Separately inject equal volumes (about 20

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

chromatograph, record the chromatograms, and measure the
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areas for the major peaks. Calculate the quantity, in mg, of

each quinapril related compound in the portion of Tablets

taken by the formula:

500CD(rU / rS),

in which C is the concentration, in mg per mL, of the appro-

priate USP Reference Standard in the Standard solution; D

is the dilution factor used to prepare the Test solution; and rU

and rS are the peak areas of the corresponding quinapril re-

lated compound obtained from the Test solution and the

Standard solution, respectively: not more than 1.0% of qui-

napril related compound A is found; not more than 3.0% of

quinapril related compound B is found; and not more than

3.6% of total impurities is found.

Assay—

Solvent—Prepare a mixture of water and acetonitrile

(65:35).

Buffered solvent—Prepare a mixture of pH 6.5, 0.05 M

dibasic potassium phosphate and acetonitrile (65:35).

Mobile phase—Prepare a filtered and degassed mixture of

water, acetonitrile, and methanesulfonic acid (65:35:0.2).

Make adjustments if necessary (see System Suitability under

Chromatography h621i).

Standard preparation—Dissolve an accurately weighed

quantity of USP Quinapril Hydrochloride RS in Solvent to

obtain a solution having a known concentration of about

1.08 mg per mL. Quantitatively dilute with Buffered solvent

to obtain a solution having a known concentration of about

0.108 mg per mL.

Assay preparation—Transfer 10 Tablets to a 500-mL

volumetric flask, add about 300 mL of Solvent, and sonicate

until the Tablets have disintegrated. Shake by mechanical

means for about 15 minutes, dilute with Solvent to volume,

mix, and centrifuge. Dilute quantitatively, and stepwise if

necessary, with Solvent to obtain a solution having a con-

centration of about 0.1 mg of quinapril per mL, and pass

through a suitable filter, discarding the first portion of the

filtrate.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 214-nm detec-

tor and a 6.0-mm6 4-cm column that contains 3-mm pack-

ing L10. The flow rate is about 1.2 mL per minute.

Chromatograph the Standard preparation, and record the

peak areas as directed for Procedure: the column efficiency

is not less than 600 theoretical plates; the tailing factor is not

more than 1.5; and the relative standard deviation for rep-

licate injections is not more than 2.0%.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the areas for the major peaks. Calculate the quan-

tity, in mg, of quinapril (C25H30N2O5) in the portion of Tab-

lets taken by the formula:

500CD(438.52/474.99)(rU / rS),

500CD(438.52/474.98)(rU / rS),

in which C is the concentration, in mg per mL, of USP Qui-

napril Hydrochloride RS in the Standard preparation; D is

the dilution factor used to prepare the Assay preparation;

438.52 and 474.99 474.98 are the molecular weights of qui-

napril and quinapril hydrochloride, respectively; and rU and

rS are the peak areas obtained from the Assay preparation

and the Standard preparation, respectively.&1S (USP27)
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BRIEFING

Reserpine Tablets, USP 26 page 1627. It is proposed to reduce
the volume of Dissolution Medium from 900 mL to 500 mL to in-
crease the sensitivity of the test.

(BPC: M. Marques) RTS—39853-1

Change to read:
Dissolution h711i—[NOTE—Do not substitute membrane filters
for filter paper where the filtration of reserpine-containing solu-
tions is indicated. Reserpine has been shown to be adsorbed onto
membranes.]
Medium: 0.1 N acetic acid; 900 mL.

&500 mL.&1S (USP27)

Apparatus 1: 100 rpm.
Time: 45 minutes.
p-Toluenesulfonic acid solution—Dissolve 1 g of p-toluenesul-

fonic acid in 100 mL of glacial acetic acid.
Standard solution—Dissolve an accurately weighed quantity of

USP Reserpine RS in glacial acetic acid, and dilute quantitatively,
and stepwise if necessary, with glacial acetic acid to obtain a solu-
tion having a known concentration of about 0.1 mg per mL.
Test solution—Pipet an aliquot of the filtered solution under test,

containing about 11 mg of reserpine, into a 125-mL separatory fun-
nel. Extract with three 10-mL portions of chloroform, collecting
the extracts in a 100-mL volumetric flask, dilute with glacial acetic
acid to volume, and mix.
Procedure—Into three individual 50-mL test tubes, pipet 10 mL

each of the Standard solution, the Test solution, and glacial acetic
acid to provide the blank. Treat each as follows. Add 10 mL of p-
Toluenesulfonic acid solution, insert a stopper, and mix gently.
Place in a steam bath for 10 minutes. Remove from the steam bath,
and cool. Determine the amount of C33H40N2O9 dissolved from the
fluorescences of the Test solution and the Standard solution, using
a suitable spectrophotometer arranged to deliver activation radia-
tion at 390 nm and to measure the resultant fluorescence at the
emission wavelength of about 480 nm.
Tolerances—Not less than 75% (Q) of the labeled amount of

C33H40N2O9 is dissolved in 45 minutes.

BRIEFING

Rimantadine Hydrochloride, page 5927 of PF 24(2) [Mar.–
Apr. 1998]. It is proposed to change the solvents used in the tests
for Ordinary impurities, Limit of toluene, and Assay to reflect new
information.

(PA7b: B. Davani; PSD: C. Okeke) RTS—39422-1

Add the following:

&Rimantadine Hydrochloride

C12H21N �HCl 215.77

Tricyclo[3.3.1.13,7]-decane-1-methanamine, a-methyl-,

hydrochloride.

a -Methyl-1-adamantanemethylamine hydrochlo-

ride [1501-84-4].

» Rimantadine Hydrochloride contains not less

than 98.0 percent and not more than 102.0 percent

of C12H21N �HCl, calculated on the dried basis.

Packaging and storage—Preserve in well-closed con-

tainers, and store between 158 to 308.

USP Reference standards h11i—USP Rimantadine

Hydrochloride RS.

Identification—

A: Infrared Absorption h197Ki.

B: The retention time of the rimantadine peak in the

chromatogram of the Assay preparation corresponds to that

in the chromatogram of the Standard preparation, as ob-

tained in the Assay.

X-ray diffraction h941i—The X-ray diffraction pattern

conforms to that of USP Rimantadine Hydrochloride RS,

similarly determined.

Loss on drying h731i—Dry it at 1058 for 3 hours: it loses

not more than 0.5% of its weight.

Residue on ignition h281i: not more than 0.2%.

Heavy metals, Method II h231i: 20 mg per g.
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Ordinary impurities h466i—

Test solution—Transfer 100 mg of Rimantadine Hydro-

chloride to a 10-mL centrifuge tube, add 2 mL of 1 N so-

dium hydroxide, and mix. Add 2 mL of methylene

chloride, chloroform, and mix on a vortex mixer for 1 min-

ute. Allow the layers to separate, and apply 10 mL of the or-

ganic layer.

Standard solution—Proceed as directed for the Test solu-

tion, using USP Rimantadine Hydrochloride RS in place of

the test specimen.

Eluant: a mixture of ethyl acetate, methanol, and ammo-

nium hydroxide (80:10:4).

Procedure—Use a low-actinic glass tank. Dry the plate in

a stream of hot air, then heat in an oven at 1058 for 30 min-

utes. Allow the plate to cool to room temperature.

Visualization—Place the plate in an atmosphere of chlo-

rine, prepared by mixing 1.5% potassium permanganate

solution and diluted hydrochloric acid (1:1), for about 90

minutes. Allow to air-dry for 60 minutes, and follow with

visualization technique 20.

Limit of toluene—

Standard solution—Transfer 10 mL of toluene to a 100-

mL volumetric flask, dilute with methylene chloride chloro-

form to volume, and mix.

Test solution—Transfer about 750 mg of Rimantadine

Hydrochloride, accurately weighed, to a 10-mL volumetric

flask, dilute with methylene chloride chloroform to volume,

and mix.

Chromatographic system (see Chromatography h621i)—

The gas chromatograph is equipped with a flame-ionization

detector and a 2-mm 6 2-m column that contains 80- to

100-mesh support S1A. The column temperature is main-

tained at about 2008, and nitrogen is used as the carrier

gas. The injection port and detector temperatures are main-

tained at about 2508. Chromatograph the Standard solution,

and record the peak responses as directed for Procedure: the

tailing factor is not more than 1.5 for toluene; and the rela-

tive standard deviation for replicate injections is not more

than 2.0%.

Procedure—Separately inject equal volumes (about 5 mL)

of the Standard solution and the Test solution into the chro-

matograph, record the chromatograms for 9 minutes, and

measure the responses for the toluene peaks. Calculate the

percentage of toluene in the portion of Rimantadine Hydro-

chloride taken by the formula:

0.867(100/WU)(rU / rS),

in which 0.867 is the specific gravity of toluene; WU is the

weight, in mg, of Rimantadine Hydrochloride taken to pre-

pare the Test solution; and rU and rS are the toluene peak re-

sponses obtained from the Test solution and the Standard

solution, respectively: not more than 0.1% is found.

Assay—

Internal standard solution—Transfer about 400 mg of

n-eicosane to a 250-mL volumetric flask, dilute with meth-

ylene chloride hexane to volume, and mix.

Standard preparation—Transfer about 40 mg of USP Ri-

mantadine Hydrochloride RS, accurately weighed, to a 50-

mL centrifuge tube, add 15 mL of 1 N sodium hydroxide,

and mix. Add 25.0 mL of Internal standard solution, and

shake by mechanical means for about 15 minutes. Allow

the layers to separate, and filter a portion of the lower meth-

ylene chloride top hexane layer through anhydrous sodium

sulfate. Use the clear filtrate.

Assay preparation—Using about 40 mg of Rimantadine

Hydrochloride, accurately weighed, proceed as directed

for Standard preparation.
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Chromatographic system (see Chromatography h621i)—

The gas chromatograph is equipped with a flame-ionization

detector and a 4-mm 6 1.8-m glass column that is packed

with 3% phase G19 on 100- to 200-mesh support S1A. The

column temperature is maintained at about 1608, and the in-

jection port and detector temperatures are maintained at

about 2508. Nitrogen is used as the carrier gas. Adjust the

carrier flow rate and temperature so that the n-eicosane

elutes at about 8 minutes. Chromatograph the Standard

preparation, and record the peak responses as directed for

Procedure: the tailing factor is not more than 2.0 for riman-

tadine; and the relative standard deviation for replicate in-

jections is not more than 2.0%.

Procedure—Separately inject equal volumes (about 2 mL)

of the Standard preparation and the Assay preparation into

the chromatograph, record the chromatograms, and measure

the responses for the major peaks. Calculate the quantity, in

mg, of C12H21N �HCl in the portion of Rimantadine Hydro-

chloride taken by the formula:

25C(RU /RS),

in which C is the concentration, in mg per mL, of USP Ri-

mantadine Hydrochloride in the Standard preparation; and

RU and RS are the ratios of the rimantadine peak response to

the n-eicosane peak response obtained from the Assay prep-

aration and the Standard preparation, respectively.&1S (USP27)

BRIEFING

Rimantadine Hydrochloride Tablets, page 5929 of PF 24(2)
[Mar.–April 1998]. It is proposed to change the solvents used in the
tests for Identification and Assay to reflect new information.

(PA7b: B. Davani; PSD: C. Okeke) RTS—39422-2

Add the following:

&Rimantadine Hydrochloride Tablets

» Rimantadine Hydrochloride Tablets contain not

less than 90.0 percent and not more than 110.0

percent of the labeled amount of C12H21N �HCl.

Packaging and storage—Preserve in tight, light-resistant

containers, and store between 158 to 308.

USP Reference standards h11i—USP Rimantadine

Hydrochloride RS.

Identification—

A: The retention time of the rimantadine peak in the

chromatogram of the Assay preparation corresponds to that

in the chromatogram of the Standard preparation, as ob-

tained in the Assay.

B: [Caution—Avoid contact with o-tolidine when per-

forming this test, and conduct the test in a well-ventilated

hood.] Weigh and finely powder not fewer than 5 Tablets.

Transfer a portion of the powder, equivalent to 100 mg of

rimantadine hydrochloride, to a 10-mL centrifuge tube,

add 2 mL of 1 N sodium hydroxide, and mix. Add 2 mL

of methylene chloride, chloroform and mix on a vortex mix-

er for 1 minute. Allow the layers to separate, and use the

organic layer as the test solution. Separately apply 10 mL
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of the test solution and 10 mL of a Standard solution of USP

Rimantadine Hydrochloride RS, similarly prepared, to a

suitable thin-layer chromatographic plate (see Chromatog-

raphy h621i) coated with a 0.25-mm layer of chromato-

graphic silica gel. Place the plate in a low-actinic glass

chromatographic chamber, and develop the chromatogram

in a solvent system consisting of a mixture of ethyl acetate,

methanol, and ammonium hydroxide (80:10:4) until the sol-

vent front has moved about three-fourths of the length of the

plate. Remove the plate from the chamber, dry it in a stream

of hot air, and then heat in an oven at 1058 for 30 minutes.

Allow the plate to cool to room temperature. Place the dried

plate in an atmosphere of chlorine, prepared from a mixture

of 1.5% potassium permanganate solution and 3 N hydro-

chloric acid (1:1), for about 90 minutes. Remove the plate,

and allow it to air-dry for 60 minutes. Prepare a spray re-

agent as follows. Dissolve 160 mg of o-tolidine in 30 mL

of glacial acetic acid, dilute with water to 500 mL, add 1

g of potassium iodide, and mix until the potassium iodide

is dissolved. Locate the spots on the plate by spraying with

the spray reagent: the RF value of the principal spot in the

chromatogram of the test solution corresponds to that of

the principal spot obtained from the Standard solution.

Uniformity of dosage units h905i: meet the requirements.

Dissolution h711i—

Medium: water; 900 mL.

Apparatus 2: 50 rpm.

Time: 30 minutes.

Procedure—Determine the amount of C12H21N �HCl dis-

solved, employing the procedure set forth in the Assay.

Tolerances—Not less than 80% (Q) of the labeled amount

of C12H21N �HCl is dissolved in 30 minutes.

Assay—

Internal standard solution, Standard preparation, and

Chromatographic system—Proceed as directed in the Assay

under Rimantadine Hydrochloride.

Assay preparation—Weigh and finely powder not fewer

than 20 Tablets. Transfer an accurately weighed portion of

the powder, equivalent to about 40 mg of rimantadine

hydrochloride, to a 50-mL centrifuge tube, add 15 mL of

1 N sodium hydroxide, and mix. Add 25.0 mL of Internal

standard solution, and shake by mechanical means for about

15 minutes. Allow the layers to separate, and filter a portion

of the lower methylene chloride top hexane layer through

anhydrous sodium sulfate. Use the clear filtrate as the Assay

preparation.

Procedure—Separately inject equal volumes (about 2 mL)

of the Standard preparation and the Assay preparation into

the chromatograph, record the chromatograms, and measure

the responses for the major peaks. Calculate the quantity, in

mg, of C12H21N �HCl in the portion of Tablets taken by the

formula:

25C(RU /RS),

in which C is the concentration, in mg per mL, of USP Ri-

mantadine Hydrochloride RS in the Standard preparation;

and RU and RS are the ratios of the rimantadine peak re-

sponse to the n-eicosane peak response obtained from the

Assay preparation and the Standard preparation, respec-

tively.&1S (USP27)

# 2003 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

Pharmacopeial Forum
Vol. 29(4) [July–Aug. 2003] IN-PROCESS REVISION 1077

In-P
rocess

R
evision



BRIEFING

Simethicone, USP 26 page 1680. In the Identification test, it is
proposed to specify that toluene should be used as a blank to set the
instrument.

(PA4: E. Gonikberg) RTS—39908-1

Change to read:
Identification, Infrared Absorption h197Si—

&[NOTE—Use toluene as a blank to set the instru-

ment.]&1S (USP27)
~

Test solution—Prepare as directed for Assay preparation in the
Assay.
Standard solution—Prepare as directed for Standard prepara-

tion in the Assay.
~USP26

Cell size: 0.5 mm.

BRIEFING

Monobasic Sodium Phosphate,USP 26 page 1702. Difficulties
have been reported in obtaining reproducible results for Water
h921i testing of Monobasic Sodium Phosphate monohydrate.
The inconsistent results were attributed to the variability in crystal
size seen for this material. It is proposed to add a note that mono-
hydrate samples may be ground to a fine powder prior to perform-
ing the test.

(PA4: E. Gonikberg) RTS—39389-1

Change to read:
Water,Method I h921i: less than 2.0% (anhydrous form); between
10.0% and 15.0% (monohydrate); between 18.0% and 26.5% (di-
hydrate).

&For the monohydrate, the sample may be ground to a fine

powder in an atmosphere of temperature and relative humid-

ity known not to influence the results, prior to performing

the test.&1S (USP27)

BRIEFING

Sorbitol Solution, USP 26 page 1707 and page 114 of PF 29(1)
[Jan.–Feb. 2003]—See briefing under Maltitol Solution.

(EMC: C. Sheehan) RTS—39694-3

Change to read:

» Sorbitol Solution is an aqueous solution containing ,
in each 100.0 g,

~

~USP27

not less than 64.0 g

~percent
~USP27

of D-sorbitol (C6H14O6). The amounts of total sugars,
other polyhydric alcohols, and any hexitol anhydrides,
if detected, are not included in the requirements nor

~in
~USP27

the calculated amount under Other Impurities.

Change to read:
Packaging and storage—Preserve in tight containers.

~

Preserve in well-closed containers. Do not store below

208.
~USP27

Change to read:
Identification—
A: To 3 mL of a 1 in 75 dilution of it in

~

Dissolve 1.4 g of Sorbitol Solution in 75 mL of water.

Transfer 3 mL of this solution to
~USP27

a 15-cm test tube, add 3 mL of freshly prepared catechol solution (1
in 10), mix, add 6 mL of sulfuric acid, mix again, and gently heat
the tube in a flame for about 30 seconds: a deep pink or wine color
appears.
B: The retention time of the major peak in the chromatogram

of the Assay preparation corresponds to that in the chromatogram
of the Standard preparation as obtained in the Assay.

Delete the following:
~

Specific gravity h841i: not less than 1.285.
~USP27

Delete the following:
~

Refractive index h831i: between 1.455 and 1.465 at 208.
~USP27

Add the following:

~

Microbial limits h61i—The total aerobic microbial count

using the Plate Method is not more than 103 cfu per mL, and

the total combined molds and yeasts count is not more than

102 cfu per mL.
~USP27
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Add the following:

~

pH h791i: between 5.0 and 7.5, in a 14% (w/w) solution of

Sorbitol Solution in carbon dioxide–free water.
~USP27

Change to read:
Residue on ignition h281i: not more than 0.1%,

~

calculated on the anhydrous basis, determined on a 2-g

portion, accurately weighed.
~USP27

Delete the following:
~

Chloride h221i—A 2.0-g portion shows no more chloride than
corresponds to 0.10 mL of 0.020 N hydrochloric acid
(0.0035%).

~USP27

Delete the following:
~

Sulfate h221i—A 1.37-g portion shows no more sulfate than cor-
responds to 0.10 mL of 0.020 N sulfuric acid (0.008%).

~USP27

Delete the following:
~

Arsenic, Method II h211i: 2.5 ppm.
~USP27

Delete the following:
~

Heavy metals, Method I h231i: 0.001%.
~USP27

Change to read:
Reducing sugars—A 10.0-g portion, accurately weighed, meets
the requirements of the test for Reducing sugars under Sorbitol.
The amount determined in this test is not included in the calculated
amount under Other Impurities.

&To an amount of Sorbitol Solution, equivalent to 3.3 g on

the anhydrous basis, add 3 mL of water, 20.0 mL of cupric

citrate TS, and a few glass beads. Proceed as directed in the

test for Reducing sugars under Mannitol, beginning with

‘‘Heat so that boiling begins.’’ Heat so that boiling begins

after 4 minutes, and maintain boiling for 3 minutes. Cool

rapidly, and add 40 mL of diluted acetic acid, 60 mL of

water, and 20.0 mL of 0.05 N iodine VS. With continuous

shaking, add 25 mL of a mixture of 6 mL of hydrochloric

acid and 94 mL of water. When the precipitate has dis-

solved, titrate the excess of iodine with 0.05 N sodium thio-

sulfate VS using 2 mL of starch TS, added towards the end

of the titration, as an indicator. Not less than 12.8 mL of 0.05

N sodium thiosulfate VS is required, corresponding to not

more than 0.3% of reducing sugars, on the anhydrous basis,

as glucose. The amount determined in this test is

not included in the calculated amount under Other Impuri-

ties.&1S (USP27)

Add the following:

&Limit of nickel—

Test solution—Dissolve 20.0 g of Sorbitol Solution in di-

luted acetic acid, and dilute with diluted acetic acid to 100.0

mL. Add 2.0 mL of a saturated ammonium pyrrolidine

dithiocarbamate solution (containing about 10 g of ammo-

nium pyrrolidine dithiocarbamate per liter) and 10.0 mL of

methyl isobutyl ketone, and shake for 30 seconds. Protect

from bright light. Allow the two layers to separate, and

use the methyl isobutyl ketone layer.

Blank solution—Prepare as directed for Test solution, ex-

cept to omit the use of the Sorbitol Solution.

Standard solutions—Prepare as directed for Test solution,

except to prepare three solutions by adding 0.5 mL, 1.0 mL,

and 1.5 mL of nickel standard solution TS.

Procedure—Proceed as directed in the test for Nickel un-

der Mannitol. Set the instrument to zero using the Blank

solution. Concomitantly determine the absorbances of the

Standard solutions and the Test solution at least three times

each, at the wavelength of maximum absorbance at 232.0

nm, with a suitable atomic absorption spectrophotometer

(see Spectrophotometry and Light-Scattering h851i)

equipped with a nickel hollow-cathode lamp and an air–

acetylene flame. Record the average of the steady readings

for each of the Standard solutions and the Test solution. Be-

tween each measurement, aspirate the Blank solution, and

ascertain that the reading returns to zero. Plot the absor-

bances of the Standard solutions and the Test solution ver-

sus the added quantity of nickel. Extrapolate the line joining

the points on the graph until it meets the concentration axis.

The distance between this point and the intersection of the
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axes represents the concentration of nickel in the Test solu-

tion. Not more than 1 mg per g, calculated on the anhydrous

basis, is found.&1S (USP27)

Change to read:
Assay—
Mobile phase, Resolution solution, Standard preparation, and

Chromatographic system—Proceed as directed in the Assay under
Sorbitol (see NF monograph).
Assay preparation—Transfer an accurately weighed portion of

Solution, equivalent to about 0.24 g of sorbitol, to a 50-mL volu-
metric flask, dilute with water to volume, and mix.

~

Accurately weigh about 0.12 g of Sorbitol Solution, dis-

solve in and dilute with water to about 20 g. Accurately re-

cord the final solution weight, and mix thoroughly.
~USP27

Procedure—Proceed as directed in the Assay under Sorbitol.
Calculate the quantity, in mg, of C6H14O6 in the portion of Solution
taken by the formula:

50C(rU / rS),

in which C is the concentration, in mg per mL, of USP Sorbitol RS
in the Standard preparation,

~

percentage of D-sorbitol (C6H14O6) in the portion of Sorbi-

tol Solution taken by the formula:

100(CS / CU)(rU / rS),

in which CS is the concentration, in mg per g, of USP Sor-

bitol RS in the Standard preparation; CU is the concentra-

tion, in mg per g, of Sorbitol Solution in the Assay

preparation;
~USP27

and rU and rS are the peak responses obtained from the Assay prep-
aration and the Standard preparation, respectively.

BRIEFING

Spironolactone Tablets, USP 26 page 1709. On the basis of
comments received, it is proposed to revise the Assay preparation
and the Procedure in the Assay. The proposed new solvent compo-
sition and concentration are consistent with proposed revisions un-
der Spironolactone to which Spironolactone is cross-referenced
[see page 115 of PF 29(1)]. Also, in the Procedure section of
the Assay it is proposed to revise the formula for the calculation
of the quantity, in mg, of C26H32O4S in the portion of Tablets taken.

(PA5: A. Wilk) RTS—39864-1

Change to read:
Assay—
Mobile phase, Standard preparation, and Chromatographic sys-

tem—Prepare as directed in the Assay under Spironolactone.
Assay preparation—Accurately weigh 20 Tablets, and transfer

to a 1000-mL volumetric flask, add 100 mL of water, and sonicate
for 15 minutes or until the Tablets are disintegrated, and then cool
for 10 minutes. Add 700 mL

&500 mL&1S (USP27)

of acetonitrile, shake for 30 minutes, and then sonicate for an ad-
ditional 30 minutes. Cool to room temperature, dilute with aceto-
nitrile

&water&1S (USP27)

to volume, and mix. Centrifuge a portion of the mixture at about
3000 rpm for 10 minutes. Dilute an accurately measured portion of
the supernatant, expected to contain 25 mg of spironolactone,
quantitatively, and stepwise if necessary, with a mixture of aceto-
nitrile and water (9:1)

&(1:1)&1S (USP27)

to obtain a solution having a concentration of 0.25 mg

&0.5 mg&1S (USP27)

of spironolactone per mL.
Procedure—Proceed as directed for Procedure in the Assay un-

der Spironolactone. Calculate the quantity, in mg, of C24H32O4S in
the portion of Tablets taken by the formula:

0.1C(rU / rS),

&50C(rU / rS),&1S (USP27)

in which C is the concentration, in mg

&mg&1S (USP27)

per mL, of USP Spironolactone RS in the Standard preparation;
and rU and rS are the peak responses obtained for spironolactone
from the Assay preparation and the Standard preparation, respec-
tively.

BRIEFING

Trimethoprim, USP 26 page 1893. In Identification test B, the
calculation for the respective UV absorptivities has been clarified
to reflect the new approved labeling requirement for USP Tri-
methoprim RS, changing the directions for use. (See USP Refer-
ence Standards h11i, appearing elsewhere in this number of PF).

(PA7b: B. Davani) RTS—39909-1
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Change to read:
Identification—
A: Infrared Absorption h197Si—
Solution: 1 in 100.
Medium: chloroform.
B: Transfer about 100 mg of it, accurately weighed, to a 100-

mL volumetric flask, and dissolve in 25 mL of alcohol. Dilute
quantitatively and stepwise with sodium hydroxide solution (1 in
250) to obtain a 1 in 50,000 solution: the UV absorption spectrum
of this solution exhibits maxima and minima only at the same wa-
velengths as that of a similar solution of USP Trimethoprim RS,
concomitantly measured; and the respective absorptivities, calcu-
lated on the dried basis

&for the test sample only,&1S (USP27)

at the wavelength of maximum absorbance at about 287 nm do not
differ by more than 3.0%.

BRIEFING

Valsartan and Hydrochlorothiazide Tablets, page 129 of PF
29(1) [Jan.–Feb. 2003]. As recommended by the USP Reference
Standards Committee, it is proposed to change the name of the im-
purity 4-amino-6-chloro-1,3-benzenedisulfonamide to benzothia-
diazine related compound A for the official USP Reference
Standard.

(PA5: A. Wilk) RTS—39855-1

Add the following:

&Valsartan and Hydrochlorothiazide
Tablets

» Valsartan and Hydrochlorothiazide Tablets con-

tain not less than 90.0 percent and not more than

110.0 percent of the labeled amounts of valsartan

(C2 4H2 9N5O3 ) and hydroch lo ro th i az ide

(C7H8ClN3O4S2).

Packaging and storage—Preserve in well-closed con-

tainers.

USP Reference standards h11i—USP 4-Amino-6-chloro-

1,3-benzenedisulfonamide RS. USP Benzothiadiazine Re-

lated Compound A RS. USP Hydrochlorothiazide RS. USP

Valsartan RS. USP Valsartan Related Compound B RS.

Identification—

A: Thin-Layer Chromatographic Identification Test

h201i—

Test solution—To a centrifuge tube transfer an amount of

ground Tablets, equivalent in weight to a single Tablet, add

2.0 mL of acetone, sonicate for 15 minutes, and centrifuge.

Application volume: 2 mL.

Developing solvent system: a mixture of ethyl acetate, de-

hydrated alcohol, and a solution (25 in 100) of ammonium

hydroxide (8:2:1).

Procedure—Proceed as directed in the chapter, except to

develop the plate in a paper-lined chromatographic chamber

equilibrated with Developing solvent system for about 15

minutes prior to use. Allow the chromatogram to develop

until the solvent front has moved at least 7 cm. After remov-

ing the plate and marking the solvent front, dry the plate un-

der a current of warm air until it is completely dry. The RF

values of the principal spots obtained from the Test solution

correspond to those obtained from the Standard solution.

B: The retention times of the major peaks in the chro-

matogram of the Assay preparation correspond to those in

the chromatogram of the Standard preparation, as obtained

in the Assay.

Dissolution h711i—

Medium: pH 6.8 phosphate buffer; 1000 mL.

Apparatus 2: 50 rpm.

Time: 45 30 minutes.

Procedure—Determine the amounts of valsartan

(C24H29N5O3) and hydrochlorothiazide (C7H8ClN3O4S2) dis-

solved by employing UV absorption at the wavelengths of

maximum absorbance at about 250 nm for valsartan (cor-
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rected for interference from hydrochlorothiazide on the ba-

sis of the absorbances of hydrochlorothiazide at 250 and

272 nm) and at about 272 nm for hydrochlorothiazide on

filtered portions of the solution under test, suitably diluted

with Dissolution Medium, in comparison with a Standard

solution having known concentrations of USP Valsartan

RS and USP Hydrochlorothiazide RS in the same Medium

diluted with Medium if necessary. Calculate the quantity of

C24H29N5O3 dissolved, in mg, by the formula:

in which D is the sample dilution factor if used; Aobs250 is the

observed absorbance of the sample solution at 250 nm;

Aobs272 is the observed absorbance of the sample solution

at 272 nm; aV250 is the absorptivity of valsartan at 250

nm; aV272 is the absorptivity of valsartan at 272 nm; aH250

is the absorptivity of hydrochlorothiazide at 250 nm; and

aH272 is the absorptivity of hydrochlorothiazide at 272 nm.

The absorptivities, a, are determined from separate Standard

solutions of USP Valsartan RS and USP Hydrochlorothia-

zide RS in theMedium having known concentration and ex-

pressed in units as defined by Spectrophotometry and Light-

Scattering h851i. Calculate the quantity of C7H8ClN3O4S2

dissolved, in mg, by the formula:

in which the terms are as defined above.

Tolerances—Not less than 75% 80% (Q) of the labeled

amounts of C24H29N5O3 and C7H8ClN3O4S2 is dissolved in

45 30 minutes.

Uniformity of dosage units h905i: meet the requirements.

PROCEDURE FOR CONTENT UNIFORMITY—

Diluent, Solution A, Solution B, Mobile phase, and

Chromatographic system—Prepare as directed in the Assay.

Standard solution—Use the Standard preparation as pre-

pared in the Assay.

Test solution—Place 1 Tablet in a 200-mL volumetric

flask, add 5 mL of water, and allow to stand for 5 minutes.

Add about 100 mL of Diluent, and sonicate for 15 minutes.

Dilute withDiluent to volume, mix, and centrifuge a portion

of this solution at about 3000 rpm. Quantitatively dilute a

volume of the clear supernatant with Diluent to obtain a

solution having a concentration of about 0.2 mg of valsartan

per mL.

Procedure—Separately inject equal volumes (about 10

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

chromatograph, record the chromatograms, and measure the

areas for the major peaks. Separately calculate the quanti-

ties, in mg, of valsartan (C24H29N5O3) and hydrochlorothia-

zide (C7H8ClN3O4S2) in the Tablet taken by the formula:

(LCS /CU)(rU / rS),

in which L is the labeled quantity, in mg, of the relevant ana-

lyte in the Tablet; CS is the concentration, in mg per mL, of

the appropriate USP Reference Standard in the Standard

solution; CU is the concentration, in mg per mL, of the cor-

responding analyte in the Test solution, based on the labeled

quantity per Tablet and the extent of dilution; and rU and rS

are the peak responses obtained from the Test solution and

the Standard solution, respectively.

Related compounds—

Diluent, Solution A, Solution B, and Mobile phase—Pre-

pare as directed in the Assay.
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Standard stock solution—Dissolve accurately weighed

quantities of USP 4-Amino-6-chloro-1,3-benzenedisulfona-

mide RS, USP Benzothiadiazine Related Compound A RS,

USP Hydrochlorothiazide RS, USP Valsartan RS, and USP

Valsartan Related Compound B RS in Diluent to obtain a

solution having known concentrations of about 0.03 mg

per mL, 0.06 mg per mL, 0.08 mg per mL, and 0.2 mg

per mL, respectively.

Resolution solution—Dilute 5.0 mL of Standard stock

solution with Diluent to 100.0 mL, and mix.

Standard solution—Dilute 10.0 mL of Resolution solu-

tion with Diluent to 100.0 mL, and mix.

Test solution—Use the Assay preparation as specified.

Chromatographic system—Prepare as directed in the As-

say. Chromatograph the Resolution solution, and record the

peak responses as directed for Procedure: the resolution, R,

between valsartan related compound B and valsartan, and

between 4-amino-6-chloro-1,3-benzenedisulfonamide ben-

zothiadiazine related compound A and hydrochlorothiazide

is not less than 1.4. Chromatograph the Standard solution,

and record the peak responses as directed for Procedure: the

relative standard deviation, determined from the valsartan

and hydrochlorothiazide peaks, for replicate injections is

not more than 10.0%.

Procedure—Separately inject equal volumes (about 10

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

chromatograph, record the chromatograms, and measure the

areas for the major peaks, disregarding the peak, if any, with

a retention time of about 22 minutes. Calculate the quantity,

in mg, of each impurity in the portion of Tablets taken by the

formula:

2000C(rU / rS),

in which C is the concentration, in mg per mL, of USP Val-

sartan Related Compound B RS or USP 4-Amino-6-chloro-

1,3-benzenedisulfonamide RS, USP Benzothiadiazine Re-

lated Compound A RS, or the relevant USP Reference Stan-

dard (when determining the quantity of other impurities) in

the Standard solution; and rU and rS are the corresponding

peak responses obtained from the Test solution and the Stan-

dard solution, respectively: not more than 0.5% 1.0% each

of valsartan related compound B and of 4-amino-6-chloro-

1,3-benzenedisulfonamide benzothiadiazine related com-

pound A is found; not more than 0.2% of any other impurity,

excluding valsartan related compound A and valsartan re-

lated compound B, is found; and not more than 0.8%

1.3% of total impurities, excluding valsartan related com-

pound A and valsartan related compound B, is found.

[NOTE—Valsartan related compound A is the enantiomer

of valsartan and coelutes with valsartan in this test.]

Assay—

Diluent—Prepare a mixture of acetonitrile and water

(1:1).

Solution A—Prepare a filtered and degassed mixture of

water, acetonitrile, and trifluoroacetic acid (90:10:0.1).

Solution B—Prepare a filtered and degassed mixture of

acetonitrile, water, and trifluoroacetic acid (90:10:0.1).

Mobile phase—Use variable mixtures of Solution A and

Solution B as directed for Chromatographic system. Make

adjustments if necessary (see System Suitability under

Chromatography h621i).

Standard preparation—Transfer about 12.5 mg of USP

Hydrochlorothiazide RS, accurately weighed, to a 200-mL

volumetric flask. Add about 12.5J mg of USP Valsartan RS,

accurately weighed, J being the ratio of the labeled amount,

in mg, of valsartan to the labeled amount, in mg, of hydro-

chlorothiazide per Tablet. Add about 100 mL of Diluent,

sonicate for 15 minutes, dilute with Diluent to volume,

and mix. Transfer 25.0 mL of this solution to a 50-mL volu-

metric flask, dilute with Diluent to volume, and mix. Quan-
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titatively dilute a volume of this solution with Diluent to ob-

tain a solution having a known concentration of about 0.2

mg of USP Valsartan RS per mL.

Assay preparation—Transfer a number of Tablets,

equivalent to about 62.5 mg of hydrochlorothiazide, to a

250-mL volumetric flask. Add 5 mL of water, and allow

to stand for 5 minutes. Then add about 100 mL of Diluent,

sonicate for 15 minutes, and shake for 30 minutes. Dilute

with Diluent to volume, mix, and centrifuge a portion of this

solution at 3000 rpm. Dilute 25.0 mL of the clear superna-

tant with Diluent to 200.0 mL, and mix (Solution 1).

[NOTE—Retain a portion of Solution 1 to use as the Test

solution in the test for Related compounds.] Dilute an ac-

curately measured volume of Solution 1 with Diluent to ob-

tain a solution containing about 0.2 mg of valsartan per mL.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 265-nm detec-

tor and a 3.0-mm 6 12.5-cm column that contains 5-mm

packing L1. The flow rate is about 0.4 mL per minute.

The chromatograph is programmed as follows.

Time

(minutes)

Solution A

(%)

Solution B

(%) Elution

0–25 90?10 10?90 linear gradi-

ent

25–27 10?90 90?10 linear gradi-

ent

27–40 90 10 isocratic

Chromatograph the Standard preparation, and record the

peak responses as directed for Procedure: the relative stan-

dard deviation for replicate injections is not more than 2.0%.

Procedure—Separately inject equal volumes (about 10

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the areas for the major peaks. Separately calculate

the quantities, in mg, of valsartan (C24H29N5O3) and hydro-

chlorothiazide (C7H8ClN3O4S2) in the portion of Tablets ta-

ken by the formula:

(LCS /CU)(rU / rS),

in which L is the labeled quantity, in mg, of the relevant ana-

lyte in each Tablet; CS is the concentration, in mg per mL, of

the appropriate USP Reference Standard in the Standard

preparation; CU is the concentration, in mg per mL, of the

corresponding analyte in the Assay preparation, based on

the labeled quantity per Tablet and the extent of dilution;

and rU and rS are the peak responses obtained from the

Assay preparation and the Standard preparation, respec-

tively.&1S (USP27)

BRIEFING

Bacteriostatic Water for Injection, USP 26 page 1939; Sterile
Water for Inhalation, USP 26 page 1939; Sterile Water for In-
jection, USP 26 page 1939; Sterile Water for Irrigation, USP 26
page 1939; Sterile Purified Water USP 26 page 1940 and page
1272 of PF 28(4) [July–Aug. 2002]. In accordance with numerous
requests received, the Expert Committee on Pharmaceutical Waters
proposes to replace the various cross-references in all of the water
monographs with a listing of the actual test requirements for each
monograph. Although cross-referencing is established USP publi-
cation policy, it is recommended that the policy be waived in re-
cognition of the fact that many readers in the field of water
treatment are not regular users of USP and are not familiar with
the cross-referencing style. It was also recommended that the Note
under Purified Water, recently added to direct the reader to general
information chapter h1231i, also be added to all of the water mono-
graphs. It is proposed to add this Note for informational purposes
only, and, therefore, to place it above and outside of the Definition.

It should be noted that the revision of all packaged water mono-
graphs is presently under study. However, because this action will
take time, the revisions proposed herein are suggested as an interim
measure to improve readability of the monographs. New proposals
based on studies of the scientific content of the monographs will
likely be published in PF early next year.

(PW: F. Barletta) RTS—39787-2
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Add the following:

&NOTE—For microbiological guidance see gen-

eral information chapter Water for Pharmaceuti-

cal Purposes h1231i.&1S (USP27)

Add the following:

&Sterility h71i: meets the requirements.&1S (USP27)

Add the following:

&Part icu la te mat ter h788i: mee t s the requ i re -

ments.&1S (USP27)

Add the following:

&Calcium—To 100 mL add 2 mL of ammonium oxalate

TS: no turbidity is produced.&1S (USP27)

Add the following:

&Carbon dioxide—To 25 mL add 25 mL of calcium hy-

droxide TS: the mixture remains clear.&1S (USP27)

Add the following:

&Sulfate—To 100 mL add 1 mL of barium chloride TS: no

turbidity is produced.&1S (USP27)

Delete the following:
&Other requirements—It meets the requirements of the test for
Particulate matter under Sterile Water for Injection and all of the
tests under Sterile Purified Water, except the tests for pH, Ammo-
nia, Chloride, and Oxidizable substances.&1S (USP27)

BRIEFING

Sterile Water for Inhalation, USP 26 page 1939—See briefing
under Bacteriostatic Water for Injection.

(PW: F. Barletta) RTS—39787-1

Add the following:

&NOTE—For microbiological guidance, see

general information chapter Water for Pharma-

ceutical Purposes h1231i.&1S (USP27)

Add the following:

&Sterility h71i: meets the requirements.&1S (USP27)

Add the following:

&Ammonia—For containers having a fill volume of less

than 50 mL, dilute 50 mL of it with 50 mL of High-Purity

Water (see Reagents under Containers h661i), and use this

dilution as the test solution; where the fill volume is 50 mL

or more, use 100 mL of it as the test solution. To 100 mL of

the test solution add 2 mL of alkaline mercuric-potassium

iodide TS: any yellow color produced immediately is not

darker than that of a control containing 30 mg of added am-

monia (furnished by using 1.76 mL of 1.0 N ammonium hy-

droxide) in 100 mL of High-Purity Water. This corresponds

to a limit of 0.6 mg per liter for containers having a fill vol-

ume of less than 50 mL and 0.3 mg per liter where the fill

volume is 50 mL or more.&1S (USP27)

Add the following:

&Calcium—To 100 mL add 2 mL of ammonium oxalate

TS: no turbidity is produced.&1S (USP27)

Add the following:

&Carbon dioxide—To 25 mL add 25 mL of calcium hy-

droxide TS: the mixture remains clear.&1S (USP27)

Add the following:

&Chloride—To 20 mL in a color-comparison tube add 5

drops of nitric acid and 1 mL of silver nitrate TS, and gently

mix: any turbidity formed within 10 minutes is not greater

than that produced in a similarly treated control consisting

of 20 mL of High-Purity Water (see Reagents under Con-

tainers h661i) containing 10 mg of chloride (0.5 mg per li-

ter), viewed downward over a dark surface with light

entering the tubes from the sides.&1S (USP27)

Add the following:

&Sulfate—To 100 mL add l mL of barium chloride TS: no

turbidity is produced.&1S (USP27)
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Add the following:

&Oxidizable substances—To 100 mL add 10 mL of 2 N

sulfuric acid, and heat to boiling. For Sterile Water for Inha-

lation in containers having a fill volume of less than 50 mL,

add 0.4 mL of 0.1 N potassium permanganate, and boil for 5

minutes; where the fill volume is 50 mL or more, add 0.2

mL of 0.1 N potassium permanganate, and boil for 5 min-

utes. If a precipitate forms, cool in an ice bath to room tem-

perature, and filter through a sintered-glass filter: the pink

color does not completely disappear.&1S (USP27)

Delete the following:
&Other requirements—It meets the requirements of all the tests
under Sterile Purified Water except the test for pH.&1S (USP27)

BRIEFING

Sterile Water for Injection, USP 26 page 1939—See briefing
under Bacteriostatic Water for Injection.

(PW: F. Barletta) RTS—39787-5

Add the following:

&NOTE—For microbiological guidance, see

general information chapter Water for Pharma-

ceutical Purposes h1231i.&1S (USP27)

Add the following:

&Sterility h71i: meets the requirements.&1S (USP27)

Add the following:

&pH h791i: between 5.0 and 7.0 in a solution containing 0.3

mL of saturated potassium chloride solution per 100 mL of

test specimen.&1S (USP27)

Add the following:

&Ammonia—For containers having a fill volume of less

than 50 mL, dilute 50 mL of it with 50 mL of High-Purity

Water (see Reagents under Containers h661i), and use this

dilution as the test solution; where the fill volume is 50 mL

or more, use 100 mL of it as the test solution. To 100 mL of

the test solution add 2 mL of alkaline mercuric-potassium

iodide TS: any yellow color produced immediately is not

darker than that of a control containing 30 mg of added am-

monia (furnished by using 1.76 mL of 1.0 N ammonium hy-

droxide) in 100 mL of High-Purity Water. This corresponds

to a limit of 0.6 mg per liter for containers having a fill vol-

ume of less than 50 mL and 0.3 mg per liter where the fill

volume is 50 mL or more.&1S (USP27)

Add the following:

&Calcium—To 100 mL add 2 mL of ammonium oxalate

TS: no turbidity is produced.&1S (USP27)

Add the following:

&Carbon dioxide—To 25 mL add 25 mL of calcium hy-

droxide TS: the mixture remains clear.&1S (USP27)

Add the following:

&Chloride—To 20 mL in a color-comparison tube add 5

drops of nitric acid and 1 mL of silver nitrate TS, and gently

mix: any turbidity formed within 10 minutes is not greater

than that produced in a similarly treated control consisting

of 20 mL of High-Purity Water (see Reagents under Con-

tainers h661i) containing 10 mg of chloride (0.5 mg per li-

ter), viewed downward over a dark surface with light

entering the tubes from the sides.&1S (USP27)

Add the following:

&Sulfate—To 100 mL add l mL of barium chloride TS: no

turbidity is produced.&1S (USP27)

Add the following:

&Oxidizable substances—To 100 mL add 10 mL of 2 N

sulfuric acid, and heat to boiling. For Sterile Water for Injec-

tion in containers having a fill volume of less than 50 mL,

add 0.4 mL of 0.1 N potassium permanganate, and boil for 5

minutes; where the fill volume is 50 mL or more, add 0.2

mL of 0.1 N potassium permanganate, and boil for 5 min-
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utes. If a precipitate forms, cool in an ice bath to room tem-

perature, and filter through a sintered-glass filter: the pink

color does not completely disappear.&1S (USP27)

Delete the following:
&Other requirements—It meets the requirements of all the tests
under Sterile Purified Water.&1S (USP27)

BRIEFING

Sterile Water for Irrigation, USP 26 page 1939—See briefing
under Bacteriostatic Water for Injection.

(PW: F. Barletta) RTS—39787-3

Add the following:

&NOTE—For microbiological guidance, see

general information chapter Water for Pharma-

ceutical Purposes h1231i.&1S (USP27)

Add the following:

&Bacterial endotoxins h85i: not more than 0.25 Endotoxin

Unit per mL.&1S (USP27)

Add the following:

&Sterility h71i: meets the requirements.&1S (USP27)

Add the following:

&pH h791i: between 5.0 and 7.0 in a solution containing 0.3

mL of saturated potassium chloride solution per 100 mL of

test specimen.&1S (USP27)

Add the following:

&Ammonia—For containers having a fill volume of less

than 50 mL, dilute 50 mL of it with 50 mL of High-Purity

Water (see Reagents under Containers h661i), and use this

dilution as the test solution; where the fill volume is 50 mL

or more, use 100 mL of it as the test solution. To 100 mL of

the test solution add 2 mL of alkaline mercuric-potassium

iodide TS: any yellow color produced immediately is not

darker than that of a control containing 30 mg of added am-

monia (furnished by using 1.76 mL of 1.0 N ammonium hy-

droxide) in 100 mL of High-Purity Water. This corresponds

to a limit of 0.6 mg per liter for containers having a fill vol-

ume of less than 50 mL and 0.3 mg per liter where the fill

volume is 50 mL or more.&1S (USP27)

Add the following:

&Calcium—To 100 mL add 2 mL of ammonium oxalate

TS: no turbidity is produced.&1S (USP27)

Add the following:

&Carbon dioxide—To 25 mL add 25 mL of calcium hy-

droxide TS: the mixture remains clear.&1S (USP27)

Add the following:

&Chloride—To 20 mL in a color-comparison tube add 5

drops of nitric acid and 1 mL of silver nitrate TS, and gently

mix: any turbidity formed within 10 minutes is not greater

than that produced in a similarly treated control consisting

of 20 mL of High-Purity Water (see Reagents under Con-

tainers h661i) containing 10 mg of chloride (0.5 mg per li-

ter), viewed downward over a dark surface with light

entering the tubes from the sides.&1S (USP27)

Add the following:

&Sulfate—To 100 mL add l mL of barium chloride TS: no

turbidity is produced.&1S (USP27)

Add the following:

&Oxidizable substances—To 100 mL add 10 mL of 2 N

sulfuric acid, and heat to boiling. For Sterile Water for Irri-

gation in containers having a fill volume of less than 50 mL,

add 0.4 mL of 0.1 N potassium permanganate, and boil for 5

minutes; where the fill volume is 50 mL or more, add 0.2

mL of 0.1 N potassium permanganate, and boil for 5 min-

utes. If a precipitate forms, cool in an ice bath to room tem-

perature, and filter through a sintered-glass filter: the pink

color does not completely disappear.&1S (USP27)
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Delete the following:
&Other requirements—It meets the requirements of all of the
tests under Sterile Purified Water and the Bacterial endotoxins test
under Water for Injection.&1S (USP27)

BRIEFING

Sterile PurifiedWater,USP 26 page 1940 and page 1272 of PF
28(4) [July–Aug. 2002]—See briefing under Bacteriostatic Water
for Injection.

(PW: F. Barletta) RTS—39787-4

Add the following:

&NOTE—For microbiological guidance, see

general information chapter Water for Pharma-

ceutical Purposes h1231i.&1S (USP27)

Change to read:
Ammonia—For containers having a fill volume of less than 50
mL, dilute 50 mL of it with 50 mL of High-Purity Water (see Re-
agents under Containers h661i), and use this dilution as the test
solution; where the fill volume is 50 mL or more, use 100 mL of
it as the test solution. To 100 mL of the test solution add 2 mL of
alkaline mercuric-potassium iodide TS: any yellow color produced
immediately is not darker than that of a control containing 30 mg of
added ammonia

&(furnished by adding 1.76 mL of 1.0 N ammonium hydrox-

ide)&1S (USP27)

in 100 mL of High-Purity Water. This corresponds to a limit of 0.6
mg per liter for containers having a fill volume of less than 50 mL
and 0.3 mg per liter where the fill volume is 50 mL or more.

BRIEFING

Excipients, USP and NF Excipients, Listed by Categories,
NF 21 page 2679 and page 684 of PF 29(3) [May–June 2003].
The proposed revisions complement the proposed new mono-
graphs Polyoxyl Lauryl Ether, Polyoxyl Stearyl Ether, Sodium Ce-
tostearyl Sulfate, and Stearoyl Polyoxylglycerides, which appear
elsewhere in this number of PF.

(EMC; NL) RTS—39918; 39918-5; 39930-1; 39843-1

Change to read:
Antimicrobial Preservative

Benzalkonium Chloride
Benzalkonium Chloride Solution
Benzethonium Chloride
Benzoic Acid
Benzyl Alcohol
Butylparaben

~

Cetrimonium Bromide
~NF22

Cetylpyridinium Chloride
Chlorobutanol
Chlorocresol
Cresol
Ethylparaben
Methylparaben
Methylparaben Sodium
Phenol

~

2-Phenoxyethanol
~NF22

Phenylethyl Alcohol
Phenylmercuric Acetate
Phenylmercuric Nitrate
Potassium Benzoate
Potassium Sorbate
Propylparaben
Propylparaben Sodium
Sodium Benzoate
Sodium Dehydroacetate
Sodium Propionate
Sorbic Acid
Thimerosal
Thymol

Change to read:
Coating Agent
Carboxymethylcellulose Sodium
Cellacefate (formerly Cellulose Acetate Phthalate)
Cellulose Acetate

~

Cellulose Acetate Butyrate
~NF22

Cellulose Acetate Phthalate (see Cellacefate)

~

Copovidone
~NF22

~

Corn Syrup Solids
~NF22

Ethylcellulose
Ethylcellulose Aqueous Dispersion
Gelatin
Glaze, Pharmaceutical
Hydroxypropyl Cellulose
Hydroxypropyl Methylcellulose
Hydroxypropyl Methylcellulose Phthalate (see Hypromellose
Phthalate)

~

Hypromellose
~NF22

~

Hypromellose Acetate Succinate
~NF22

Hypromellose Phthalate (formerly Hydroxypropyl Methylcellu-
lose Phthalate)

Methacrylic Acid Copolymer
Methacrylic Acid Copolymer Dispersion
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Methylcellulose
Polyethylene Glycol
Polyvinyl Acetate Phthalate
Shellac

~

Starch, Pregelatinized Modified
~NF22

Sucrose
Titanium Dioxide
Wax, Carnauba
Wax, Microcrystalline
Zein

Change to read:
Emollient
Alkyl (C12-15) Benzoate

&Hydrogenated Soybean Oil&1S (NF22)

Change to read:
Emulsifying and/or Solubilizing Agent
Acacia
Cholesterol
Diethanolamine (Adjunct)

&Diethylene Glycol Monostearates Stearates&1S (NF22)

&Ethylene Glycol Monostearates Stearates&1S (NF22)

~

Glyceryl Distearate
~NF22

~

Glyceryl Monolinoleate
~NF22

~

Glyceryl Monooleate
~NF22

Glyceryl Monostearate
Lanolin Alcohols
Lecithin
Mono- and Di-glycerides
Monoethanolamine (Adjunct)
Oleic Acid (Adjunct)
Oleyl Alcohol (Stabilizer)
Poloxamer
Polyoxyethylene 50 Stearate
Polyoxyl 35 Castor Oil
Polyoxyl 40 Hydrogenated Castor Oil
&Polyoxyl Lauryl Ether&1S (NF22)

Polyoxyl 10 Oleyl Ether
Polyoxyl 20 Cetostearyl Ether
Polyoxyl 40 Stearate

&Polyoxyl Stearyl Ether&1S (NF22)

Polysorbate 20
Polysorbate 40
Polysorbate 60
Polysorbate 80
Propylene Glycol Monostearate

&Sodium Cetostearyl Sulfate&1S (NF22)

Sodium Lauryl Sulfate
Sodium Stearate
Sorbitan Monolaurate
Sorbitan Monooleate
Sorbitan Monopalmitate
Sorbitan Monostearate
Stearic Acid
Trolamine
Wax, Emulsifying

Change to read:
Humectant

~

Corn Syrup Solids
~NF22

Glycerin
Hexylene Glycol
Propylene Glycol
Sorbitol

~

Sorbitol, Anhydrized Liquid
~NF22

Change to read:
Ointment Base

Caprylocaproyl Macrogolglycerides

&Caprylocaproyl Polyoxylglycerides&1S (NF22)

Diethylene Glycol Monoethyl Ether

~

Lauroyl Macrogolglycerides
~NF22

Lineoyl Macrogolglycerides

&Lineoyl Polyoxylglycerides&1S (NF22)

Lanolin
Ointment, Hydrophilic
Ointment, White

Oleoyl Macrogolglycerides

&Oleoyl Polyoxylglycerides&1S (NF22)

Ointment, Yellow
Polyethylene Glycol Ointment
Petrolatum
Petrolatum, Hydrophilic
Petrolatum, White
Rose Water Ointment
Squalane

Stearoyl Macrogolglycerides

&Stearoyl Polyoxylycerides&1S (NF22)

Vegetable Oil, Hydrogenated, Type II

Change to read:
Plasticizer
Acetyltributyl Citrate
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Acetyltriethyl Citrate
Castor Oil
Diacetylated Monoglycerides
Dibutyl Sebacate
Diethyl Phthalate
Glycerin
Polyethylene Glycol
Propylene Glycol

~

Sorbitol, Anhydrized Liquid
~NF22

Triacetin
Tributyl Citrate
Triethyl Citrate

Change to read:
Polymer Membrane
Cellulose Acetate

~

Cellulose Acetate Butyrate
~NF22

Change to read:
Solvent
Acetone
Alcohol
Alcohol, Diluted
Amylene Hydrate
Benzyl Benzoate
Butyl Alcohol

Caprylocaproyl Macrogolglycerides

&Caprylocaproyl Polyoxylglycerides&1S (NF22)

Corn Oil
Cottonseed Oil
Diethylene Glycol Monoethyl Ether
Ethyl Acetate
Glycerin
Hexylene Glycol
Isopropyl Alcohol

~

Lauroyl Macrogolglycerides
~NF22

Lineoyl Macrogolglycerides

~

Lineoyl Polyoxylglycerides
~NF22

Methyl Alcohol
Methyl Isobutyl Ketone
Mineral Oil

Oleoyl Macrogolglycerides

&Oleoyl Polyoxylglycerides&1S (NF22)

Peanut Oil
Polyethylene Glycol
Propylene Glycol
Sesame Oil

Stearoyl Macrogolglycerides

&Stearoyl Polyoxylglycerides&1S (NF22)

Water for Injection
Water for Injection, Sterile
Water for Irrigation, Sterile
Water, Purified

Change to read:
Suspending and/or Viscosity-Increasing Agent
Acacia
Agar
Alginic Acid
Aluminum Monostearate

Attapulgite, Activated
Attapulgite, Colloidal Activated
Bentonite
Bentonite, Purified
Bentonite Magma
Carbomer 910
Carbomer 934
Carbomer 934P
Carbomer 940
Carbomer 941
Carbomer 1342
Carboxymethylcellulose Calcium
Carboxymethylcellulose Sodium
Carboxymethylcellulose Sodium 12
Carrageenan
Cellulose, Microcrystalline, and Carboxymethylcellulose
Sodium

~

Corn Syrup Solids
~NF22

Dextrin
Gelatin

~

Gellan Gum
~NF22

Guar Gum
Hydroxyethyl Cellulose
Hydroxypropyl Cellulose

Hydroxypropyl Methylcellulose

~

Hypromellose
~NF22

Magnesium Aluminum Silicate
Methylcellulose
Pectin
Polyethylene Oxide
Polyvinyl Alcohol
Povidone
Propylene Glycol Alginate
Silicon Dioxide
Silicon Dioxide, Colloidal
Sodium Alginate

~

Tapioca Starch
~NF22

Tragacanth
Xanthan Gum

Change to read:
Sweetening Agent
Aspartame

~

Aspartame Acesulfame
~NF22
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~

Corn Syrup Solids
~NF22

Dextrates
Dextrose
Dextrose Excipient
Fructose

~

Maltose
~NF22

Mannitol
Saccharin
Saccharin Calcium
Saccharin Sodium
Sorbitol
Sorbitol Solution
Sucralose
sucrose
Sugar, Compressible
Sugar, Confectioner’s
Syrup

Change to read:
Tablet Binder
Acacia
Alginic Acid
Carboxymethylcellulose, Sodium
Cellulose, Microcrystalline

~

Copovidone
~NF22

~

Corn Syrup Solids
~NF22

Dextrin
Ethylcellulose
Gelatin
Glucose, Liquid
Guar Gum

~

Hypromellose
~NF22

~

Hypromellose Acetate Succinate
~NF22

Hydroxypropyl Methylcellulose

~

Maltose
~NF22

Methylcellulose
Polyethylene Oxide
Povidone
Starch, Pregelatinized
~

Starch, Pregelatinized Modified
~NF22

Syrup

~

Tapioca Starch
~NF22

Change to read:
Tablet and/or Capsule Diluent
Calcium Carbonate
Calcium Phosphate, Dibasic
Calcium Phosphate, Tribasic
Calcium Sulfate
Cellulose, Microcrystalline
Cellulose, Powdered

~

Corn Syrup Solids
~NF22

Dextrates
Dextrin
Dextrose Excipient
Fructose
Kaolin
Lactitol
Lactose

~

Maltose
~NF22

Mannitol
Sorbitol
Starch
Starch, Pregelatinized

~

Starch, Pregelatinized Modified
~NF22

Sucrose
Sugar, Compressible
Sugar, Confectioners

~

Tapioca Starch
~NF22

Change to read:
Tablet Disintegrant
Alginic Acid
Cellulose, Microcrystalline
Croscarmellose Sodium
Crospovidone

~

Maltose
~NF22

Polacrilin Potassium
Sodium Starch Glycolate
Starch
Starch, Pregelatinized

~

Starch, Pregelatinized Modified
~NF22

~

Tapioca Starch
~NF22

Change to read:
Tonicity Agent

~

Corn Syrup Solids
~NF22

Dextrose
Glycerin
Mannitol
Potassium Chloride
Sodium Chloride

Change to read:
Vehicle
FLAVORED AND/OR SWEETENED

Aromatic Elixir
Benzaldehyde Elixir, Compound

~

Corn Syrup Solids
~NF22

Peppermint Water
Sorbitol Solution
Syrup
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OLEAGINOUS

Alkyl (C12-15) Benzoate
Almond Oil
Corn Oil
Cottonseed Oil
Ethyl Oleate
Isopropyl Myristate
Isopropyl Palmitate
Mineral Oil
Mineral Oil, Light
Octyldodecanol
Olive Oil
Peanut Oil
Safflower Oil
Sesame Oil
Soybean Oil
Squalane

SOLID CARRIER

Sugar Spheres
STERILE

Sodium Chloride Injection, Bacteriostatic
Water for Injection, Bacteriostatic

MONOGRAPHS (NF)

BRIEFING

Alfadex, page 1611 of PF 28(5) [Sept.–Oct. 2002]. This new
monograph, which previously appeared in Pharmacopeial Pre-
views, is now being forwarded with editorial style changes to In-
Process Revision. It is also proposed to add storage conditions to
the Packaging and storage section. The molecular weight of Alfa-
dex is revised to reflect the current atomic weight values published
in USP 26.

(EMC: E. Gonikberg; PSD: C. Okeke) RTS—39918-3

Add the following:

&Alfadex

(C6H10O5)6 972.85 972.84

Alpha cyclodextrin [10016-20-3].

» Alfadex is composed of six alpha-(1-4) linked

D-glucopyranosyl units. It contains not less than

98.0 percent and not more than 101.0 percent of

(C6H10O5)6, calculated on the dried basis.

Packaging and storage—Preserve in tight containers.

Store at up to 258, excursion permitted between 158 and

308. Avoid excessive heat and freezing. Protect from moist-

ure.

USP Reference standards h11i—USPAlpha Cyclodextrin

RS. USP Beta Cyclodextrin RS. USP Gamma Cyclodextrin

RS.

Clarity of solution—Dissolve 1.0 g in 100.0 mL of pre-

viously boiled and cooled water: the resulting solution is

clear.

Identification—

A: The retention time of the major peak in the chroma-

togram of the Assay preparation corresponds to that in the

chromatogram of the Standard preparation, as obtained in

the Assay.

B: It meets the requirements of the test for Specific ro-

tation h781Si.
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C: Mix 0.2 g with 2 mL of iodine TS, warm in a water

bath to dissolve the test specimen, and allow to stand at

room temperature: a yellow-brown precipitate is formed.

Specific rotation h781Si: between +1478 and +1528 (t =

208).

Test solution: 10 mg per mL, in water.

Microbial limits h61i—It meets the requirements of the

tests for absence of Salmonella species and Escherichia

coli. The total aerobic bacterial count does not exceed

1000 per g.

pH h791i—The pH of the mixture of 30 mL of its aqueous

solution (1 in 100) and 1 mL of Potassium chloride solution

is 5.0 to 8.0.

Potassium chloride solution—Transfer 22.4 g of potas-

sium chloride into a 100-mL volumetric flask, and dilute

with water to volume.

Loss on drying h731i—Dry 1.0 g of it at 1208 for 2 hours: it

loses not more than 10.0% of its weight.

Residue on ignition h281i: not more than 0.1%, determined

on 1.0 g.

Heavy metals, Method II h231i: 10 mg per g.

Reducing sugars—

Cupric solution—Dissolve 15 g of cupric sulfate in water

to make 100 mL.

Tartrate solution—Dissolve 2.5 g of anhydrous sodium

carbonate, 2.5 g of potassium sodium tartrate, 2.0 g of so-

dium bicarbonate, and 20 g of anhydrous sodium sulfate in

water to make 100 mL.

Cupric–tartaric solution—Immediately before use, mix 1

part of Cupric solution with 25 parts of Tartrate solution.

Ammonium molybdate reagent—Mix 10 mL of a solution

of disodium arsenate (6 in 100), 50 mL of a solution of am-

monium molybdate (1 in 10), and 90 mL of diluted sulfuric

acid, and dilute with water to 200 mL.

Test solution—Transfer about 1.0 g of Alfadex, accurately

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

lute with water that has been previously boiled and cooled to

room temperature, to volume, and mix. To 1 mL of this solu-

tion add 1 mL of Cupric–tartaric solution. Heat on a water

bath for 10 minutes, then cool to room temperature. Add 10

mL of Ammonium molybdate reagent, and allow to stand for

15 minutes.

Standard solution—Prepare at the same time and in the

same manner as the Test solution, using 1 mL of a glucose

solution that contains 20 mg in 1 liter.

Procedure—Concomitantly measure the absorbance of

the Test solution and the Standard solution at the wave-

length of maximum absorbance at 740 nm relative to that

of water, with a suitable spectrophotometer. The absorbance

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

solution (0.2%).

Related compounds—

System suitability solution—Prepare as directed for Sys-

tem suitability preparation in the Assay.

Standard solution—Transfer 5.0 mL of the System suit-

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

with water to volume.

Test solution—Use the Assay stock preparation prepared

as directed in the Assay.

Chromatographic system (see Chromatography h621i)—

Proceed as directed in the Assay.

Procedure—Separately inject equal volumes (about 50

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

chromatograph, record the chromatograms, and measure the

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

areas of any peaks corresponding to beta cyclodextrin or

to gamma cyclodextrin are not greater than half of the area

of the corresponding peaks in the chromatogram of the Stan-

dard solution (0.25%), and the sum of the areas of all the
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peaks, excluding the principal peak and the peaks corre-

sponding to beta cyclodextrin or to gamma cyclodextrin,

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

to alpha cyclodextrin in the chromatogram of the Standard

solution (0.5%).

Light-absorbing impurities—

Test solution—Transfer about 1.0 g of Alfadex, accurately

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

lute with water, which has been previously boiled and

cooled to room temperature, to volume, and mix.

Procedure—Determine the absorbance of the Test solu-

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

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

absorbance is not greater than 0.10; and between 350 nm

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

Organic volatile impurities, Method IV h467i: meets the

requirements.

Assay—

Mobile phase—Prepare a filtered and degassed mixture of

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

necessary (see System Suitability under Chromatography

h621i).

Standard preparation—Transfer 25 mg of USPAlpha Cy-

clodextrin RS, accurately weighed, in 25-mL volumetric

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

System suitability preparation—Transfer 25 mg of USP

Beta Cyclodextrin RS, 25 mg of USP Gamma Cyclodextrin

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

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

with water, and mix.

Assay stock preparation—Dissolve 250 mg of Alfadex,

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

and dilute to 25.0 mL with water to volume.

Assay preparation—Transfer 5.0 mL of the Assay stock

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

water to volume.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a refractive in-

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

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

ute. Chromatograph the System suitability preparation, and

record the chromatograms for about 3.5 times the retention

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

rected for Procedure: the retention time of alpha cyclodex-

trin is about 4.5 minutes; the relative retention times are

about 1.0 for alpha cyclodextrin, about 2.2 for beta cyclo-

dextrin, and about 0.7 for gamma cyclodextrin; the reso-

lution, R, between the gamma cyclodextrin and alpha

cyclodextrin peaks is not less than 1.5; and for the alpha cy-

clodextrin peak, the relative standard deviation for replicate

injections is not more than 2.0%.

Procedure—Separately inject equal volumes (about 50

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. Calculate the

percentage of (C6H10O5)6 in the portion of Alfadex taken

by the formula:

2500(C/W)(RU /RS),

in which C is the concentration, in mg per mL, of alpha cy-

clodextrin in the Standard preparation, calculated on the

dried basis, as determined from the concentration of USP

Alpha Cyclodextrin RS corrected for the declared moisture

content; W is the weight, in mg, of alpha cyclodextrin taken

to prepare the Assay stock preparation; and RU and RS are

the peak responses of the alpha cyclodextrin peak obtained

from the Assay preparation and the Standard preparation,

respectively.&1S (NF22)
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BRIEFING

Low-Substituted Carboxymethylcellulose Sodium, page
1617 of PF 28(5) [Sept.–Oct. 2002]. This new monograph, which
previously appeared in Pharmacopeial Previews, is now forwarded
to In-Process Revision. It is proposed to add storage conditions to
the Packaging and storage section.

(EMC: E. Gonikberg; PSD: C. Okeke) RTS—39918-2

Add the following:

&Low-Substituted
Carboxymethylcellulose Sodium

Cellulose, carboxymethyl ether, sodium salt, low-substi-

tuted.

Carmellose sodium, low-substituted [9004-32-4].

» Low-Substituted Carboxymethylcellulose So-

dium is the sodium salt of a partly O-(carboxy-

methylated) cellulose. It contains not less than

2.0 percent and not more than 4.5 percent of so-

dium (Na), calculated on the dried basis.

Packaging and storage—Preserve in a tight containers.

Store at up to 258, excursions permitted between 158 and

308. Avoid excessive heat and freezing. Protect from

moisture.

Labeling—When the settling volume is determined, label it

to indicate the settling volume value.

Identification—

A: Shake 1 g of Low-Substituted Carboxymethylcellu-

lose Sodium with 100 mL of sodium hydroxide solution (1

in 10): a suspension is produced.

B: Shake 1 g of Low-Substituted Carboxymethylcellu-

lose Sodium with 50 mL of water. Transfer 1 mL of the mix-

ture to a test tube, and add 1 mL of water and 1 mL of 1-

naphthol TS. Incline the test tube, and add carefully 2 mL of

sulfuric acid down the side so that it forms a lower layer: a

reddish-purple color develops at the interface.

C: It meets the requirements of the test for Residue on

ignition.

D: The solution prepared in the test for Heavy metals

responds to the pyroantimonate precipitate test for Sodium

h191i.

pH h791i—Shake 1 g of Low-Substituted Carboxymethyl-

cellulose Sodium with 100 mL of carbon dioxide–free

water, and centrifuge: the pH of the suspension is between

6.0 and 8.5.

Loss on drying h731i—Dry 1.0 g of Low-Substituted Car-

boxymethylcellulose Sodium at 1058 for 3 hours: it loses

not more than 10.0% of its weight.

Settling volume—[NOTE—The following test, which can

relate to excipient function, may be carried out, depending

on the intended use in the formulation. In cases where there

are no concerns regarding the settling volume of this article,

this test may be omitted.] Where the labeling states the set-

tling volume, determine the settling volume as follows. In a

100-mL graduated cylinder, transfer 20 mL of isopropyl al-

cohol, add 5.0 g of Low-Substituted Carboxymethylcellu-

lose Sodium, and shake vigorously. Dilute with isopropyl

alcohol to 30 mL, then with water to 50 mL, and shake vig-

orously. Within 15 minutes, repeat the shaking three times.

Allow to stand for 4 hours, and determine the volume of the

settled mass: it is between 15.0 mL and 35.0 mL.

Residue on ignition h281i—Determined on 1.0 g of Low-

Substituted Carboxymethylcellulose Sodium using a mix-

ture of sulfuric acid and water (1:1) and an ignition tempera-

ture of 600+ 508: it is between 6.5% and 13.5%, calculated

on the dried basis.
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Water-soluble substances—Disperse 5.0 g of Low-Substi-

tuted Carboxymethylcellulose Sodium in 400 mL of water,

and during the first 30 minutes, stir for 1 minute every 10

minutes. Allow to stand for 1 hour, and centrifuge, if neces-

sary. Decant 100.0 mL of the supernatant onto a fast filter

paper in a vacuum filtration funnel, apply a vacuum, and

collect 75.0 mL of the filtrate. Evaporate in a tared platinum

or porcelain dish, and dry at 1058 for 4 hours: not more than

70% is found.

Heavy metals, Method II h231i: To the residue obtained in

the test for Residue on ignition, add 1 mL of hydrochloric

acid, evaporate on a water bath, and dissolve in 20 mL of

water [NOTE—Use this solution in Identification test D.]:

the limit is 20 mg per g.

Limit of sodium chloride and sodium glycolate—

SODIUM CHLORIDE—Transfer an accurately weighed

quantity of about 5 g of Low-Substituted Carboxymethyl-

cellulose Sodium to a 250-mL conical flask, add 50 mL of

water and 5 mL of 30% hydrogen peroxide, and heat on a

water bath for 20 minutes, stirring occasionally to ensure

hydration. Cool, add 100 mL of water and 10 mL of nitric

acid, and titrate, while stirring constantly with 0.05 N silver

nitrate VS, determining the endpoint potentiometrically

using a silver electrode and a mercurous sulfate electrode

with a potassium sulfate bridge. Calculate the percentage

of sodium chloride (NaCl) in the Low-Substituted Carbox-

ymethylcellulose Sodium taken by the formula:

584.4VN/(100 – b)W,

in which 584.4 is the equivalence factor for sodium chlo-

ride; V is the volume, in mL, of silver nitrate; N is the nor-

mality of silver nitrate; b is the percentage obtained from the

test for Loss on drying, determined separately; and W is the

weight, in g, of the Low-Substituted Carboxymethylcellu-

lose Sodium taken.

SODIUM GLYCOLATE—

Test solution—Transfer an accurately weighed quantity of

about 500 mg of Low-Substituted Carboxymethylcellulose

Sodium to a beaker, moisten thoroughly with 5 mL of gla-

cial acetic acid, add 5 mL of water, and stir with a glass rod

to ensure proper hydration (about 30 minutes). Add 80 mL

of acetone while stirring, add 2 g of sodium chloride, and

stir for several minutes to ensure the complete precipitation

of carboxymethylcellulose. Filter through a fast filter paper,

previously wetted with a small amount of acetone, and col-

lect the filtrate in a 100-mL volumetric flask. Rinse the bea-

ker and filter with acetone, and add the washings to the

flask. Dilute the filtrate with acetone to volume, and mix.

Allow to stand for 24 hours without shaking, and use the

clear supernatant.

Standard stock solution—Transfer 100 mg of glycolic

acid, previously dried overnight in a vacuum desiccator over

phosphorus pentoxide and accurately weighed, to a 100-mL

volumetric flask, dissolve in and dilute with water to vol-

ume, and mix.

Standard solutions—Into four identical 100-mL volu-

metric flasks, transfer 0.5-mL, 1.0-mL, 1.5-mL, and 2.0-

mL portions of the Standard stock solution, respectively.

To each flask, add water to make 5 mL, add 5 mL of glacial

acetic acid, dilute with acetone to volume, and mix.

Blank—Use an acetone solution containing 5% of glacial

acetic acid and 5% water.

Procedure—Transfer 2.0 mL of the Test solution and 2.0

mL of each Standard solution to separate 25-mL volumetric

flasks. Place the uncovered flasks in a boiling water bath to

remove the acetone, remove from the bath, and allow to
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cool. To each flask, add 5.0 mL of 2,7-dihydroxynaphtha-

lene TS, mix, add an additional 15 mL of 2,7-dihydroxy-

naphthalene TS, and mix again. Cover the mouth of each

flask with a small piece of aluminum foil, place the flasks

upright in a boiling water bath for 20 minutes, remove from

the bath, cool, dilute with sulfuric acid to volume, and mix.

Determine the absorbance of each solution at 540 nm with a

suitable spectrophotometer against the Blank, and prepare a

standard curve using the absorbances obtained from the

Standard solutions. From the standard curve and the absor-

bance of the Test solution, determine the weight (w), in mg,

of glycolic acid in the Test solution, and calculate the per-

centage of sodium glycolate in the Low-Substituted Carbox-

ymethylcellulose Sodium taken by the formula:

(1.29)10w/[(100 – b)W],

in which 1.29 is a factor converting glycolic acid to sodium

glycolate; w is the weight, in mg, of glycolic acid from the

standard curve; b is the percentage obtained from the Loss

on drying test, determined separately; and W is the weight,

in g, of the Low-Substituted Carboxymethylcellulose So-

dium taken. The sum of the percentages from the tests for

Sodium chloride and Sodium glycolate is not more than

0.5%.

Content of sodium—Calculate the percentage of sodium in

the Low-Substituted Carboxymethylcellulose Sodium taken

by the formula:

0.3238A,

in which 0.3238 is a factor converting sodium sulfate to so-

dium; and A is the percentage obtained from the test for

Residue on ignition, determined separately.&1S (NF22)

BRIEFING

Copovidone, page 948 of PF 28(3) [May–June 2002]. This
new monograph, which previously appeared in Pharmacopeial
Previews, is now forwarded to In-Process Revision. It is proposed
to revise the current Packaging and storage statement to incorpo-
rate specifications provided by the manufacturer. Editorial style
changes have also been made.

(EMC: C. Sheehan; PSD: C. Okeke) RTS—39919-1

Add the following:

&Copovidone

(C6H9NO)n + (C4H6O2)m

Acetic acid ethenyl ester polymer with 1-ethenyl-2-pyrroli-

done.

1-Vinyl -2-pyr ro l idone polymer wi th v inyl ace-

tate [25086-89-9].

» Copovidone is a copolymer of 1-vinyl-2-pyrro-

lidone and vinyl acetate in the mass proportion of

3:2. The nominal K-value of Copovidone as stated

in the labeling is not less than 90.0 percent and not

more than 110.0 percent.

Packaging and storage—Preserve in tight containers, pro-

tected from moisture. Store at 258, excursion permitted up to

408.

Labeling—Label it to indicate its nominal K-value.

USP Reference standards h11i—USP Copovidone RS.

Clarity and color of solution—Dissolve 1.0 g in 10 mL of

water: the solution is clear or slightly opalescent and color-

less to pale yellow or pale red.
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Identification—

A: Infrared Absorption h197Ki.

B: To 5 mL of a solution (1 in 50) add a few drops of io-

dine TS: a deep red color is produced.

Loss on drying h731i—Dry it at 1058 for 3 hours: it loses

not more than 5.0% of its weight.

Residue on ignition h281i: not more than 0.1%.

Limit of aldehydes—

Phosphate buffer—Transfer 8.7 g of monobasic potas-

sium phosphate to a 500-mL volumetric flask, and dissolve

in 400 mL of water. Adjust, if necessary, with 1 N potassium

hydroxide to a pH of 9.0, dilute with water to volume, and

mix.

Aldehyde dehydrogenase solution—Transfer a quantity of

lyophilized aldehyde dehydrogenase equivalent to 70 units

to a glass vial, dissolve in 10.0 mL of water, and mix.

[NOTE—This solution is stable for 8 hours at 48.]

NAD solution—Transfer 40 mg of nicotinamide adenine

dinucleotide to a glass vial, dissolve in 10.0 mL of Phos-

phate buffer, and mix. [NOTE—This solution is stable for

4 weeks at 48.]

Blank solution—Use water.

Standard solution—Transfer about 2 mL of water at 48 to

a glass weighing bottle, and weigh accurately. Add about

100 mg of freshly distilled acetaldehyde, and weigh ac-

curately. Transfer this solution to a 100-mL volumetric

flask. Rinse the weighing bottle with several portions of

water at 48, and transfer each rinsing to the 100-mL volu-

metric flask. Dilute the solution in the 100-mL volumetric

flask with water at 48 to volume. Store at 48 for about 20

hours. Pipet 1 mL of this solution into a 100-mL volumetric

flask, dilute with Phosphate buffer to volume, and mix.

Test solution—Transfer about 1 g of Copovidone, ac-

curately weighed, to a 100-mL volumetric flask, dissolve

in 50 mL of Phosphate buffer, dilute with Phosphate buffer

to volume, and mix. Insert a stopper into the flask, heat at

608 for 1 hour, and cool to room temperature.

Procedure—Pipet 0.5 mL each of the Standard solution,

the Test solution, and the Blank solution into separate 1-cm

cells. Add 2.5 mL of Phosphate buffer and 0.2 mL of NAD

solution to each cell. Cover the cells to exclude oxygen. Mix

by inversion, and allow to stand for 2 to 3 minutes at 22 +

28. Determine the absorbances of the solutions at a wave-

length of 340 nm. Add 0.05 mL of Aldehyde dehydrogenase

solution to each cell. Cover the cells to exclude oxygen. Mix

by inversion, and allow to stand for 5 minutes at 22 + 28.

Determine the absorbances of the solutions at a wavelength

of 340 nm. Calculate the percentage of aldehydes, expressed

as acetaldehyde, in the portion of Copovidone taken by the

formula:

in which C is the concentration, in mg per mL, of acetalde-

hyde in the Standard solution; W is the weight, in g, calcu-

lated on the dried basis, of Copovidone taken to prepare the

Test solution; AU1, AS1, and AB1 are the absorbances of the

solutions obtained from the Test solution, the Standard solu-

tion, and the Blank solution, respectively, before the addi-

tion of the Aldehyde dehydrogenase solution; and AU2, AS2,

and AB2 are the absorbances of the solutions obtained from

the Test solution, the Standard solution, and the Blank solu-

tion, respectively, after addition of the Aldehyde dehydro-

genase solution: not more than 0.05% is found.
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Limit of hydrazine—

Standard solution—Dissolve an accurately weighed

quantity quantities of salicylaldazine and salicylaldehyde

in toluene, and dilute quantitatively, and stepwise if neces-

sary, with toluene to obtain a solution having a known con-

centrations of 9 mg and 10 mg per mL, respectively.

Test solution—Transfer the equivalent of 2.5 g of dried

Copovidone, accurately weighed, to a 50-mL centrifuge

tube, add 25 mL of water, and mix to dissolve. Add 500

mL of a 1 in 20 solution of salicylaldehyde in methanol, ad-

just the solution with 0.25 N sulfuric acid to a pH of about 2,

swirl, and heat in a water bath at 608 for 15 minutes. Allow

to cool, add 2.0 mL of toluene, insert a stopper in the tube,

shake vigorously for 2 minutes, and centrifuge. Use the

clear upper toluene layer as the Test solution.

Procedure—Separately apply 10 mL of the Test solution

and the Standard solution to a suitable thin-layer chromato-

graphic plate (see Chromatography h621i) coated with a

0.25-mm layer of dimethylsilanized chromatographic silica

gel mixture. Allow the spots to dry, and develop the chro-

matogram in a solvent system consisting of a mixture of

methanol and water (2:1) acetonitrile and water (85:15) until

the solvent front has moved about three-fourths of the length

of the plate. Remove the plate from the developing chamber,

mark the solvent front, and allow the solvent to evaporate.

Locate the spots on the plate by examination under UV light

at a wavelength of 365 nm: salicylaldazine appears as a

fluorescent spot having an RF value of about 0.3, 0.6 to

0.7, and the fluorescence of any salicylaldazine spot from

the Test solution is not more intense than that produced by

the spot obtained from the Standard solution: not more than

1 mg per g is found.

Limit of peroxides—

Copovidone solution—Transfer the equivalent of 2.0 g of

dried Copovidone, accurately weighed, to a 50-mL volu-

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

and mix.

Test solution—Transfer 25.0 mL of Copovidone solution

to a 50-mL beaker, add 2 mL of titanium trichloride–sulfuric

acid TS, and mix. Allow to stand for 30 minutes at room

temperature.

Blank solution—Transfer 25.0 mL of Copovidone solu-

tion to a 50-mL beaker, add 2 mL of 13% sulfuric acid,

and mix.

Procedure—Determine the absorbance of the Test solu-

tion in a 1-cm cell at the wavelength of maximum absor-

bance at about 405 nm, with a suitable spectrophotometer,

using the Blank solution as the blank: the absorbance is not

more than 0.35 (corresponding to not more than 0.04%, ex-

pressed as hydrogen peroxide).

Limit of monomers—Dissolve the equivalent of 5.0 g of

dried Copovidone in 20 mL of methanol, and slowly add

20.0 mL of iodobromide TS. Allow to stand for 30 minutes,

protected from light, with repeated shaking. Add 5 mL of

potassium iodide solution (1 in 10), and titrate the liberated

iodine with 0.1 N sodium thiosulfate VS until the solution is

yellow. Continue the titration dropwise until the solution is

colorless. Perform a blank determination (see Residual Ti-

trations under Titrimetry h541i): the difference between

the volumes of 0.1 N sodium thiosulfate consumed in the

blank and the specimen titrations is not more than 0.9 mL,

corresponding to not more than 0.1% of monomers calcu-

lated as vinylpyrrolidone.

K-value—Transfer an accurately weighed quantity of un-

dried Copovidone, equivalent to about 1.0 g on the dried ba-

sis, to a 100-mL volumetric flask, dissolve in and dilute with

water to volume, and mix. Allow to stand for 1 hour. Deter-
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mine the viscosity, using a capillary-tube viscosimeter (see

Viscosity h911i), of this solution at 25+ 0.28. Calculate the

K-value of Copovidone by the formula:

in which c is the weight, in g, on the dried basis, of the speci-

men tested in each 100.0 mL of solution, and z is the vis-

cosity of the test solution relative to that of water: the K-

value is not less than 90.0% and not more than 110.0% of

the K-value stated on the label.

Content of copolymerized vinyl acetate—Determine the

saponification value as directed for Saponification Value un-

der Fats and Fixed Oils h401i. Calculate the percentage of

copolymerized vinyl acetate in the Copovidone taken by the

formula:

0.1(86.09/56.11)(S),

in which 86.09 and 56.11 are the molecular weights of vinyl

acetate and potassium hydroxide, respectively, and S is the

saponification value: not less than 35.3% and not more than

41.4% of the copolymerized vinyl acetate component, cal-

culated on the dried basis, is found.

Nitrogen, Method II h461i—Proceed as directed using

about 0.1 g of Copovidone, accurately weighed. In the

procedure, use 5 g of a powdered mixture of potassium sul-

fate, cupric sulfate, and titanium dioxide (33:1:1) instead of

potassium sulfate and cupric sulfate (10:1), omit the use of

hydrogen peroxide, and heat until the solution has a clear,

yellow-green color and the sides of the flask are free from

carbonaceous material. Then heat for a further 45 minutes,

add 20 mL of water, instead of 70 mL, after the second heat-

ing, and use bromocresol green–methyl red TS instead of

methyl red–methylene blue TS. Titrate the distillate with

0.05 N sulfuric acid VS until the color of the solution

changes from green through pale grayish blue to pale gray-

ish red-purple: the nitrogen content, on the dried basis, is not

less than 7.0% and not more than 8.0%.&1S (NF22)

BRIEFING

Hymetellose, page 1633 of PF 28(5) [Sept.–Oct. 2002]. This
new monograph, which previously appeared in Pharmacopeial
Previews, is now forwarded to In-Process Revision. It is proposed
to add storage conditions to the Packaging and storage section.

(EMC: E. Gonikberg; PSD: C. Okeke) RTS—39918-1

Add the following:

&Hymetellose

Methylhydroxyethylcellulose.

Cellulose 2-hydroxyethyl methyl ether [9032-42-2].

» Hymetellose is a partly O-(methylated) and O-

(2-hydroxyethylated) cellulose.

Packaging and storage—Preserve in well-closed

containers. Store at 258, excursion permitted between 158

and 308. Avoid excessive heat and freezing. Protect from

moisture.

Labeling—Label it to indicate the viscosity of a solution (1

in 50) at 208.

Identification—

A: Use the solution prepared in the test for Color of

solution. Heat the solution in a water bath while stirring:

at a temperature above 508, the solution becomes cloudy

or a flocculent precipitate is formed. The solution becomes

clear again on cooling.
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B: Transfer 1 mL of the solution from Identification test

A to a glass plate, and allow the water to evaporate: a thin

film is formed.

C: To 10 mL of the solution from Identification test A,

add 0.3 mL of 2 N acetic acid and 2.5 mL of tannic acid TS:

a yellowish-white, flocculent precipitate is formed that dis-

solves in ammonia TS.

D: In a test-tube about 160-mm long, thoroughly mix 1

g of Hymetellose with 2 g of finely powdered manganese

sulfate. Introduce, to a depth of 2 cm into the upper part

of the tube, a strip of filter paper impregnated with a freshly

prepared Diethanolamine–sodium nitroprusside solution.

Insert the tube 8 cm into a silicone-oil bath at 1908 to

2008. The filter paper becomes blue within 10 minutes. Per-

form a blank test.

Diethanolamine–sodium nitroprusside solution—Prepare

a sodium nitroprusside solution (1 in 20) and adjust with 1 N

hydrochloric acid to a pH of 9.8. Mix 11 mL of this solution

with 1 mL of a diethanolamine solution (1 in 5) in water.

E: Dissolve 0.2 g of Hymetellose completely, without

heating, in 15 mL of 70% sulfuric acid. Pour the solution

with stirring into 100 mL of ice water, and dilute with ice

water to 250 mL. Transfer 1 mL of this solution to a test

tube, and while cooling in ice water, add dropwise 8 mL

of sulfuric acid, and mix thoroughly. Heat in a water bath

for exactly 3 minutes, and immediately cool in ice water.

While the mixture is cold, carefully add 0.6 mL of ninhydrin

TS, and mix well. Allow to stand at 258: a pink color is pro-

duced immediately and does not become violet within 100

minutes.

Color of solution—While stirring, add a portion equivalent

to 1.0 g of the dried Hymetellose to 50 g of carbon dioxide-

free water heated to 908. Allow to cool, adjust the weight of

the solution to 100 g with carbon dioxide-free water, and stir

until dissolution is complete. This solution is not more in-

tensely colored than a solution prepared immediately before

use by mixing 2.4 mL of ferric chloride CS and 0.6 mL of

cobaltous chloride CS with Diluent to make 10 mL, and di-

luting 5 mL of this solution with Diluent to make 100 mL.

Make the comparison by viewing the substance and the

solution downward in matched color-comparison tubes

against a white surface (see Color and Achromicity h631i).

Diluent—Dilute 27.5 mL of hydrochloric acid to 1000 mL

with water.

Clarity of solution—

Hydrazine sulfate solution—Transfer 1.0 g of hydrazine

sulfate to a 100-mL volumetric flask, dissolve in and dilute

with water to volume, and mix. Allow to stand for 4 to 6

hours before use. [Caution—Hydrazine sulfate is highly

toxic. Avoid skin contact.]

Methenamine solution—Transfer 2.5 g of methenamine to

a 100-mL glass-stoppered flask, add 25.0 mL of water, in-

sert the glass stopper, and mix to dissolve.

Primary opalescent mixture—[NOTE—This suspension is

stable for 2 months. Mix before use, and do not use if it ad-

heres to the container.] To the flask containingMethenamine

solution, add 25.0 mL of Hydrazine sulfate solution, mix,

and allow to stand for 24 hours.

Opalescence standard—[NOTE—Use this suspension

within 24 hours after preparation.] Transfer 15.0 mL of

the Primary opalescent mixture to a 1000-mL volumetric

flask, dilute with water to volume, and mix.

Reference suspension—Transfer 30.0 mL of the Opales-

cence standard to a 100-mL volumetric flask, dilute with

water to volume, and mix.

Test solution—Use the solution from the test for Color of

solution.

Procedure—Transfer a sufficient portion of the Test solu-

tion to a test tube of colorless, transparent, neutral glass with

a flat base and an internal diameter of 15 to 25 mm to obtain
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a depth of 40 mm. Similarly transfer a portion of the Refer-

ence suspension to a separate matching test tube. Compare

the Test solution and the Reference suspension in diffused

daylight, viewing vertically against a black background

(see Visual Comparison under Spectrophotometry and

Light-Scattering h851i). [NOTE—The Test solution is to

be compared to the Reference suspension five minutes after

preparation of the Reference suspension.] The Test solution

is not more opalescent than the Reference suspension.

Viscosity h911i—While stirring, add a portion equivalent to

6.0 g of the dried Hymetellose to 150 g of carbon dioxide-

free water heated to 908. Stir with a propeller-type stirrer for

10 minutes, place the flask in a bath of ice water, continue

the stirring, and allow to remain in the bath of ice water for

40 minutes to ensure that dissolution is complete. Adjust the

mass of the solution to 300 g, and centrifuge the solution to

expel any entrapped air. Adjust the temperature of the solu-

tion to 20 + 0.18, and determine the viscosity using a rota-

tional viscometer with a shear rate of 10 per second: the

apparent viscosity is not less than 75% and not more than

140% of the value stated on the label.

pH h791i—Use the solution from the test for Color of solu-

tion: the pH is between 5.5 and 8.0.

Loss on drying h731i—Dry about 1.0 g of Hymetellose at

1058 to constant weight: it loses not more than 10.0% of its

weight.

Residue on ignition h281i: not more than 1.0%, determined

on 1.0 g.

Heavy metals, Method II h231i: 0.002%.

Chloride h221i—Dilute 1.0 mL of the solution from the

Color of solution test with water to 20 mL, and add 1 mL

of nitric acid and 1 mL of silver nitrate TS. Mix, allow to

stand for 5 minutes protected from direct sunlight, and com-

pare the turbidity, if any, with that produced from a 10-mL

aliquot of a control (prepared by diluting 0.71 mL of 0.020

N hydrochloric acid to 100 mL) in an equal volume of total

solution containing the quantities of reagents used in the test

(see Visual Comparison in the section Procedure, under

Spectrophotometry and Light-Scattering h851i): any turbid-

ity produced by the test specimen does not exceed that of the

control preparation (0.5%).&1S (NF22)

BRIEFING

Hypromellose Acetate Succinate, page 142 of PF 29(1) [Jan.–
Feb. 2003]. On the basis of comments received, it has been deter-
mined that the previously proposed Identification test provides
adequate results for fine grades. However, granular-grade samples
may be rubbery and difficult to grind to the fine powder required
for high-quality spectra. It is now proposed to use a single bounce
attenuated total reflectance procedure that generates high-quality
spectra for both fine and granular grades. The method was vali-
dated using a Spectra-Tech Foundation Series Thunderdome
ATR accessory.
It is also proposed to replace the titration methods in the tests for

Limit of free succinic acid and Content of succinoyl groups and the
gas chromatographic method in the test for Content of acetyl
groups with the tests for Limit of free acetic and succinic acids
and Content of acetyl and succinoyl groups, using a single liquid
chromatographic method. The method is based on analyses per-
formed with a Phenomenex Aqua C18 brand of L1 column. The
typical retention times for acetic acid and succinic acid are about
3.8 minutes and 7.4 minutes, respectively.
It is also proposed to replace the gas chromatographic procedure

in the test for Content of methoxy and hydroxypropoxy groups with
a new liquid chromatographic method based on analyses per-
formed with a Keystone Aquasil brand of L1 column. The typical
retention times for methyl iodide, isopropyl iodide, and o-xylene
are about 8.1, 13.6, and 15.6 minutes, respectively.
In addition, editorial style changes have been made.

(EMC: E. Gonikberg) RTS—39722-1

Add the following:

&Hypromellose Acetate Succinate

Hydroxypropyl methylcellulose acetate succinate.

Cellulose, 2-hydroxypropyl methyl ether, acetate hydrogen

butanedioate.

Cellulose, 2-hydroxypropyl methyl ether, acetate succi-

nate [71138-97-1].

# 2003 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

Pharmacopeial Forum
1102 IN-PROCESS REVISION Vol. 29(4) [July–Aug. 2003]

In
-P

ro
ce

ss
R

ev
is

io
n



» Hypromellose Acetate Succinate is a mixture of

acetic acid and monosuccinic acid esters of hy-

droxypropyl methylcellulose. When dried at

1058 for 1 hour, it contains not less than 12.0 per-

cent and not more than 28.0 percent of methoxy

groups (–OCH3), not less than 4.0 percent and

not more than 23.0 percent of hydroxypropoxy

groups (–OCH2CHOHCH3), not less than 2.0 per-

cent and not more than 16.0 percent of acetyl

groups (–COCH3), and not less than 4.0 percent

and not more than 28.0 percent of succinoyl

groups (–COC2H4COOH).

Packaging and storage—Preserve in tight containers.

Store at room temperature. Avoid excessive heat and freez-

ing. Protect from moisture.

Labeling—Label it to indicate its nominal viscosity type.

USP Reference standards h11i—USP Hypromellose Ace-

tate Succinate RS.

Identification, Infrared Absorption h197Ki, on undried

specimen. Infrared Absorption h197Ai—Do not dry speci-

mens. Use a Fourier transform infrared spectrometer fitted

with a suitable accessory for single bounce attenuated total

reflectance (see Spectrophotometry and Light-Scattering

h851i) with a diamond crystal. Acquire a background sin-

gle-beam spectrum with a clean diamond crystal sampling

plate in place. Place the sample on the diamond crystal sam-

pling surface with a microspatula or equivalent. For best re-

sults, the sample should cover the crystal surface under the

pressure point tip. Using the pressure device, apply pressure

to the sample, making sure the sample remains centered un-

der the pressure tip. Acquire a single-beam spectrum of the

sample, and make the necessary corrections for the back-

ground. Release the pressure device, and clear it from the

sample area. Wipe the sample off the crystal and pressure

device tip, and rinse both with acetone. The IR spectrum

so obtained exhibits maxima only at the same wavelengths

as a similarly obtained spectrum of USP Hypromellose Ace-

tate Succinate RS.

Viscosity h911i—

Sodium hydroxide solution—Immediately before use, dis-

solve 4.3 g of sodium hydroxide in carbon dioxide-free

water to make 1000 mL.

Procedure—To 2.00 g of Hypromellose Acetate Succi-

nate, previously dried, add Sodium hydroxide solution to

make 100.0 g, stopper the vessel, and dissolve by constant

shaking for 30 minutes. Adjust the temperature of the solu-

tion to 20 + 0.18, and determine the viscosity in a suitable

viscometer, as directed for Procedure for Cellulose Deriva-

tives under Viscosity h911i. Its viscosity is not less than 80%

and not more than 120% of that stated on the label.

Loss on drying h731i—Dry it at 1058 for 1 hour: it loses

not more than 5.0% of its weight.

Residue on ignition h281i: not more than 0.20%, deter-

mined at 600 + 508.

Heavy metals, Method II h231i: 0.001%.

Limit of free succinic acid—Transfer about 1.5 g of Hypro-

mellose Acetate Succinate, previously dried at 1058 for 1

hour and accurately weighed, to a separator, dissolve in

50 mL of a mixture of dehydrated alcohol and dichloro-

methane (3:2, v/v), add 75 mL of water with shaking, and

then add 50 mL of hexane and 1 g of sodium chloride.

Shake well, and separate the lower water layer. Extract the

organic layer with 50 mL of water, and combine the wash-

ing and the water layer. Add 3 drops of phenolphthalein TS,

and titrate with 0.1 N sodium hydroxide VS. Perform a

blank determination, and make any necessary correction.

Each mL of 0.1 N sodium hydroxide is equivalent to

5.904 mg of C4H6O4: not more than 1.0% is found.
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Limit of free acetic and succinic acids—

Phosphoric acid solution—Transfer 1.0 mL of 1.25 M

phosphoric acid into a 50-mL volumetric flask, and dilute

with water to volume.

0.02 M Phosphate buffer—Dissolve 5.44 g of monobasic

potassium phosphate in 2 L of water.

Diluent—Adjust 0.02 M Phosphate buffer with 1 N so-

dium hydroxide to a pH of 7.5.

Acetic acid stock solution—Add approximately 20 mL of

water to a stoppered 100-mL volumetric flask, place the

flask on a balance, and tare. Transfer 2.0 mL of the glacial

acetic acid to the flask, and record the weight of the acid

added. Fill the flask with water to volume. Transfer 6.0

mL of this solution into a 100-mL volumetric flask, and di-

lute with water to volume.

Succinic acid stock solution—Accurately weigh about

130 mg of succinic acid into a 100-mL volumetric flask.

Add about 50 mL of water, and swirl the contents until

the succinic acid is fully dissolved. Fill the flask with water

to volume.

Mobile phase—Adjust the 0.02 M Phosphate buffer to a

pH of 2.8 by dropwise addition of 6 M phosphoric acid. Fil-

ter through a 0.22-mm nylon filter.

Standard solution—Transfer 4.0 mL of the Acetic acid

stock solution into a 25-mL volumetric flask. To the same

flask, transfer 4.0 mL of the Succinic acid stock solution,

dilute with Mobile phase to volume, and mix. Prepare this

solution in duplicate.

Test solution—Accurately weigh about 102 mg of Hypro-

mellose Acetate Succinate into a glass vial. Transfer 4.0 mL

of Diluent to the vial, and stir the content for two hours.

Then, transfer 4.0 mL of the Phosphoric acid solution to

the same vial to bring the pH of the Test solution to 3 or less.

Invert the vial several times to ensure complete mixing, cen-

trifuge, and use the clear supernatant as a Test solution. Pre-

pare this solution in duplicate.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 215-nm detec-

tor and a 4.6 mm6 15-cm column that contains 5-mm pack-

ing L1. The column temperature is maintained between 208

to 308. The flow rate is about 1 mL per minute, and the run

time is about 15 minutes. Chromatograph the first prepara-

tion of the Standard solution, and record the peak responses

as directed for Procedure: the column efficiency, deter-

mined from the succinic acid peak, is not less than 8000 the-

oretical plates; the tailing of this peak is between 0.9 and

1.5; and the relative standard deviation for six replicate in-

jections is not more than 2.0% for each peak. Chromato-

graph the second preparation of the Standard solution: the

difference in peak areas between the two standard solutions

for both acetic and succinic acid peaks does not exceed 2%.

[NOTE—After each run sequence, the column should be

flushed first by 50% water and 50% acetonitrile for 60 min-

utes and then by 100% methanol for 60 minutes. The col-

umn should be stored in 100% methanol.]

Procedure—Separately inject equal volumes (about 10

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

chromatograph, record the chromatograms, and measure the

peak areas corresponding to acetic and succinic acids. Cal-

culate the percentage of free acetic acid, Afree, in the portion

of Hypromellose Acetate Succinate taken by the formula:

0.0768(WA /W)(RUA /RSA),

in which WA is the weight of glacial acetic acid, in mg, used

to prepare the Acetic acid stock solution; W is the weight of

Hypromellose Acetate Succinate, in mg, used to prepare the

Test solution; and RUA and RSA are the peak responses for

acetic acid obtained from the Test solution and the Standard
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solution, respectively. Calculate the percentage of free suc-

cinic acid, Sfree, in the Hypromellose Acetate Succinate taken

by the formula:

1.28(WS /W)(RUS /RSS),

in which WS is the weight of succinic acid, in mg, used to

prepare the Succinic acid stock solution; RUS and RSS are the

peak responses for succinic acid obtained from the Test solu-

tion and the Standard solution, respectively; andW is as de-

fined above: the sum of free acetic acid and free succinic

acid found does not exceed 1.0%.

Content of acetyl and succinoyl groups—

Mobile phase, Standard solution, Acetic acid stock

solution, Succinic acid stock solution, Phosphoric acid

solution, and Chromatographic system—Proceed as direc-

ted in the test for Limit of free acetic and succinic acids.

Test solution—Accurately weigh about 12.4 mg of Hypro-

mellose Acetate Succinate into a glass vial. Transfer 4.0 mL

of 1.0 N sodium hydroxide to the vial, and stir the solution

for four hours. Then, add 4.0 mL of 1.25 M phosphoric acid

to the same vial to bring the pH of the solution to 3 or less.

Invert the test sample solution vial several times to ensure

complete mixing, and filter through a 0.22-mm filter. Use

the clear filtrate as the Test solution.

Procedure—Separately inject equal volumes (about 10

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

chromatograph, record the chromatograms, and measure the

peak areas corresponding to acetic and succinic acids. Cal-

culate the percentage of acetic acid, A, in the portion of Hy-

promellose Acetate Succinate taken by the formula:

0.0768(WA /WU)(RUA /RSA),

in which WA is the weight of acetic acid, in mg, used to pre-

pare the Acetic acid stock solution; WU is the weight of Hy-

promellose Acetate Succinate, in mg, used to prepare the

Test solution; and RUA and RSA are the peak responses for

acetic acid obtained from the Test solution and the Standard

solution, respectively. Calculate the percentage of acetyl

groups (–COCH3) in the portion of Hydroxypropyl Methyl-

cellulose Acetate Succinate taken by the formula:

0.717(A –Afree),

in which Afree is the percentage of free acetic acid, as deter-

mined in the test for Limit of free acetic and succinic acid;

and A is as defined above. Calculate the percentage of suc-

cinic acid, S, in the portion of Hypromellose Acetate Succi-

nate taken by the formula:

1.28(WS /WU)(RUS /RSS),

in which WS is the weight of succinic acid, in mg, used to

prepare the Succinic acid stock solution; RUS and RSS are the

peak responses for succinic acid obtained from the Test solu-

tion and the Standard solution, respectively; and WU is as

defined above. Calculate the percentage of succinoyl groups

(–COC2H4COOH) in the portion of Hydroxypropyl Methyl-

cellulose Acetate Succinate taken by the formula:

0.856(S – Sfree),

in which S is as defined above; and Sfree is the percentage of

free succinic acid, as determined in the test for Limit of free

acetic and succinic acids.

Content of methoxy and hydroxypropoxy groups—

[Caution—Hydriodic acid and its reaction byproducts are

highly toxic. Perform all steps in the preparation of the Test

solution and the Standard solution in a properly functioning

hood. Specific safety practices to be followed are to be iden-

tified to the analyst performing this test.]

Hydriodic acid—Use a reagent having a specific gravity

of at least 1.69, equivalent to 55% HI.
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Internal standard solution—Transfer about 2.5 g of tolu-

ene, accurately weighed, to a 100-mL volumetric flask con-

taining 10 mL of o-xylene, dilute with o-xylene to volume,

and mix.

Standard solution—Into a suitable serum vial weigh about

135 mg of adipic acid and 4.0 mL of Hydriodic acid, pipet 4

mL of Internal standard solution into the vial, and close the

vial securely with a suitable septum stopper. Weigh ac-

curately the vial and contents, add 30 mL of isopropyl iodide

through the septum with a syringe, weigh again, and calcu-

late the weight of isopropyl iodide added, by difference. Si-

milarly, add 90 mL of methyl iodide weigh again, and

calculate the weight of methyl iodide added, by difference.

Shake, and allow the layers to separate.

Test solution—Transfer about 0.065 g of Hypromellose

Acetate Succinate, previously dried at 1058 for 1 hour and

accurately weighed, to a 5-mL thick-walled reaction vial

equipped with a pressure-tight septum-type closure, add

an amount of adipic acid equal to the weight of the test

specimen, and pipet 2 mL of Internal standard solution into

the vial. Cautiously pipet 2 mL of Hydriodic acid into the

mixture, immediately cap the vial tightly, and weigh ac-

curately. Mix the contents of the vial continuously while

heating at 1508 for 60 minutes. Allow the vial to cool for

about 45 minutes, and weigh again. If the weight loss is

greater than 10 mg, discard the mixture, and prepare another

Test preparation.

Chromatographic system—The gas chromatograph is

equipped with a thermal conductivity detector and a 4-mm

6 1.8-m glass column packed with 20% liquid phase G28

on 100- to 120-mesh support SIC that is not silanized. He-

lium is used as the carrier gas, and the temperature of the

column is maintained at 1308. Chromatograph the Standard

solution, and record the peak responses as directed for

Procedure: the relative retention times of methyl iodide, iso-

propyl iodide, toluene, and o-xylene are approximately 1.0,

2.2, 3.6, and 8.0, respectively; and the resolution, R, be-

tween the toluene and isopropyl iodide peaks is not less than

2.0.

Calibration—Inject about 2 mL of the upper layer of the

Standard solution into the gas chromatograph, and record

the chromatograms. Calculate the relative response factor,

FM, of equal weights of toluene and methyl iodide taken

by the formula:

QM /RSM,

in which QM is the quantity ratio of methyl iodide to toluene

in the Standard solution, and RSM is the peak area ratio of

methyl iodide to toluene obtained from the Standard solu-

tion. Similarly, calculate the relative response factor, FI, of

equal weights of toluene and isopropyl iodide taken by the

formula:

QI /RSI,

in which QI is the quantity ratio of isopropyl iodide to tolu-

ene in the Standard solution, and RSI is the peak area ratio of

isopropyl iodide to toluene obtained from the Standard

solution.

Procedure—Inject about 2 mL of the upper layer of the

Test solution into the gas chromatograph, and record the

chromatograms. Calculate the percentage of methoxy

groups (–OCH3) in the portion of Hypromellose Acetate

Succinate taken by the formula:

2(31/142)FMRUM(WT /WU),

in which 31/142 is the ratio of the formula weights of the

methoxy group and methyl iodide; FM is defined under Ca-

libration; RUM is the ratio of the area of the methyl iodide

peak to that of the toluene peak obtained from the Test solu-

tion; WT is the weight, in g, of toluene used to prepare the

Internal standard solution; and WU is the weight, in g, of
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Hypromellose Acetate Succinate taken to prepare the Test

solution. Similarly, calculate the percentage of hydroxypro-

poxy groups (–OCH2CHOHCH3) in the portion of Hypro-

mellose Acetate Succinate taken by the formula:

2(75/170)FIRUI(WT /WU),

in which 75/170 is the ratio of the formula weights of the

hydroxypropoxy group and isopropyl iodide; FI is defined

under Calibration; RUI is the ratio of the area of the isopro-

pyl iodide peak to that of the toluene peak obtained from the

Test solution; WT is the weight, in g, of toluene used to pre-

pare the Internal standard solution; andWU is the weight, in

g, of Hypromellose Acetate Succinate taken to prepare the

Test solution.

Content of succinoyl groups—Transfer about 1 g of Hy-

promellose Acetate Succinate, previously dried at 1058 for

1 hour and accurately weighed, to a conical flask, dissolve in

50 mL of a mixture of alcohol, acetone, and water (2:2:1, v/

v), add 2 drops of phenolphthalein TS, and titrate with 0.1 N

sodium hydroxide VS. Perform a blank determination, and

make any necessary corrections. Calculate the percentage of

succinoyl groups by the formula:

(1.0108V/W) – 1.7120S,

in which V is the volume, in mL, of 0.1 N sodium hydroxide

consumed after correction for the blank; W is the weight, in

g, of Hypromellose Acetate Succinate taken; and S is the

percentage of free succinic acid found as directed in the test

for Limit of free succinic acid.

Content of acetyl groups—

Apparatus—Use the apparatus illustrated in Figure 1.
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Figure 1: Apparatus for Determination of Content of Acetyl Groups

Internal standard solution—Transfer 1.0 mL of propionic

acid into a 250-mL volumetric flask, and dilute with Diluent

to volume .

Diluent—Use diluted phosphoric acid (1 in 5000).

Standard solution—Transfer about 100 mg of glacial ace-

tic acid, accurately weighed, into a 100-mL volumetric

flask, and dilute with Diluent to volume. Transfer 15 mL

of this solution to another 100-mL volumetric flask, add

5.0 mL of the Internal standard solution, and dilute with

Diluent to volume.

Test solution—Transfer about 150 mg of Hypromellose

Acetate Succinate, previously dried at 1058 for 1 hour and

accurately weighed, to decomposition flask D, add 5 mL of

sodium hydroxide TS, dissolve by shaking, and decompose

in a water bath at 608 for 2 hours. After cooling, add 5 mL of

diluted phosphoric acid (1 in 6), and immediately construct

the apparatus as shown in Figure 1. Dip the decomposition

flask and steam generator B in the oil bath at 1558, while

passing nitrogen from nitrogen induction tube H at a rate

of 1 to 2 bubbles per second, continue the distillation at

the same temperature, and collect the distillate in measuring

cylinder G. Take 60 mL of the distillate, wash the inside of
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condenser F with 10 mL of water, combine the washing with

the distillate in a 100-mL volumetric flask, add 5.0 mL of

the Internal standard solution, and dilute with water to vol-

ume.

Chromatographic system—The gas chromatograph is

equipped with a flame-ionization detector and a 3-mm 6

2-m glass column packed with 60- to 80-mesh support S2.

The carrier gas is helium, and the temperature of the column

is maintained at 1808. Adjust the flow rate so that the inter-

nal standard peak elutes in about 5 minutes. Chromatograph

the Standard solution, and record the peak responses as di-

rected for Procedure: the elution order is acetic acid, fol-

lowed by the internal standard peak. The resolution, R,

between these peaks is not less than 2.0; and the relative

standard deviation for replicate injections is not more than

2.0% for each of the two peaks.

Procedure—Separately inject equal volumes (about 2 mL)

of the Standard solution and the Test solution into the chro-

matograph, record the chromatograms, and measure the re-

sponses for the major peaks. Calculate the ratio, RU, of the

area of the acetic acid peak to the area of the internal stan-

dard peak in the chromatogram obtained from the Test solu-

tion , and similarly calculate the ratio, RS , in the

chromatogram obtained from the Standard solution. Calcu-

late the percentage of acetyl groups (–COCH3) in the portion

of Hypromellose Acetate Succinate taken by the formula:

(RU /RS)(WS /W) 6 0.15 6 71.68,

in which WS is the weight, in mg, of glacial acetic acid used

to prepare the Standard solution; W is the weight, in mg, of

the portion of Hypromellose Acetate Succinate taken; and

the other terms are as defined therein.

Content of methoxy and 2-hydroxypropoxy groups—

[Caution—Hydriodic acid and its reaction byproducts are

highly toxic. Perform all steps in the preparation of the Test

solution and the Standard solution in a properly functioning

hood. Specific safety practices to be followed are to be iden-

tified to the analyst performing this test.]

Hydriodic acid—Use a reagent having a specific gravity

of at least 1.69, equivalent to 55% hydrogen iodide.

Solution A—Prepare a mixture of water and methanol

(90:10).

Solution B—Prepare a mixture of methanol and water

(85:15).

Mobile phase—Use variable mixtures of Solution A and

Solution B as directed for Chromatographic system. Make

adjustments if necessary (see System Suitability under

Chromatography h621i).

Standard stock solution—Transfer 2 mL of o-xylene into

a stoppered 10-mL volumetric flask, place the flask on a bal-

ance, and tare. Add about 200 mL of methyl iodide, stopper

the flask, and accurately weigh: the weight of methyl iodide

is about 350 mg. Tare the flask again, add about 34 mL of

isopropyl iodide, and accurately weigh the flask: the re-

corded weight of isopropyl iodide is about 50 mg. Dilute

with o-xylene to volume, and mix.

Standard solution—Transfer about 85 mg of adipic acid

into an 8-mL vial (or other suitable container), add 2 mL

of Hydriodic acid, and add 2.0 mL of the Standard stock

solution. Shake and allow the phases to separate. Carefully

transfer approximately 1.5 mL of the o-xylene (top) layer to

a small vial, making sure that the bottom aqueous layer is

not disturbed. Transfer 1.0 mL of this solution into a 10-

mL volumetric flask, and dilute with methanol to volume.

[NOTE—This solution is stable for 8 hours at 58.]

Test solution—Accurately weigh about 65 mg of Hypro-

mellose Acetate Succinate into a 5-mL reaction vial, add 2.0

mL of o-xylene and about 100 mg of adipic acid. Add 2.0

mL of Hydriodic acid, and close the vial tightly with a cap.

[Caution—Use a cap that has a top safety relief valve, such
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as a Minniert valve, to prevent accidental explosion of the

vial under high pressure when heated.] Weigh the vial be-

fore heating, and place the vial into a heating block at 1508.

Shake the vial after 5 minutes and after 30 minutes of heat-

ing. Remove the vial from the heating block after 1 hour of

heating, and cool. Weigh the vial. If the weight loss is great-

er than 10 mg, discard the mixture, and prepare another re-

action solution. Carefully transfer approximately 1.5 mL of

the top o-xylene layer into a small glass vial, making sure

that the bottom aqueous layer is not disturbed. Transfer

1.0 ml of this solution into a 10-mL volumetric flask, and

dilute to volume with methanol. [NOTE—This solution is

stable for 8 hours at 58.]

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 254-nm detec-

tor and a 4.6 mm6 15-cm column that contains 5-mm pack-

ing L1. The column temperature is maintained at 308. The

flow rate is about 1 mL per minute. The chromatograph is

programmed as follows.

Time

(minutes)

Solution A

(%)

Solution B

(%) Elution

0.00 70 30 equilibration

0?8.00 70?40 30?60 linear gradient

8.00?10.00 40?15 60?85 linear gradient

10.00?17.00 15 85 isocratic

[NOTE—These gradient elution times are established on an

HPLC system with a dwell volume of approximately 2.0

mL. The injection time can be adjusted relative to the start

of a run to accommodate the change in dwell volume from

one HPLC system to another to achieve the separation de-

scribed.] Chromatograph the Standard solution, and record

the peak responses as directed for Procedure: the column

efficiency, determined from the methyl iodide peak, is not

less than 10,000 theoretical plates; the tailing factor of this

peak is between 0.9 and 1.5; and the relative standard devia-

tion for replicate injections is not more than 2.0% for each

peak.

Procedure—Separately inject equal volumes (about 10

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

chromatograph, record the chromatograms, and measure the

peak areas corresponding to methyl iodide and isopropyl io-

dide. Calculate the percentage of methoxy groups (–OCH3)

in the portion of Hypromellose Acetate Succinate taken by

the formula:

4.38(WM /W)(RUM /RSM),

in which WM is the weight of methyl iodide, in mg, used to

prepare the Standard stock solution; W is the weight of Hy-

promellose Acetate Succinate, in mg, used to prepare the

Test solution; and RUM and RSM are the peak responses for

methyl iodide obtained from the Test solution and the Stan-

dard solution, respectively. Calculate the percentage of 2-

hydroxypropoxy groups (–OCH2CHOHCH3) in the portion

of Hypromellose Acetate Succinate taken by the formula:

8.84(WI /W)(RUI /RSI),

in whichWI is the weight of isopropyl iodide, in mg, used to

prepare the Standard stock solution; RUI and RSI are the peak

responses for methyl iodide obtained from the Test solution

and the Standard solution, respectively; and W is as defined

above.&1S (NF22)
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BRIEFING

Maltitol Solution, NF 21 page 2789 and page 146 of PF 29(1)
[Jan.–Feb. 2003]; Sorbitol, NF 21 page 2841 and page 152 of PF
29(1) [Jan.–Feb. 2003]; Sorbitol Solution, USP 26 page 1707 and
page 114 of PF 29(1) [Jan.–Feb. 2003]; Noncrystallizing Sorbitol
Solution, NF 21 page 2842 and page 156 of PF 29(1) [Jan.–Feb.
2003]; Anhydrized Liquid Sorbitol, page 154 of PF 29(1) [Jan.–
Feb. 2003]. These monographs are being presented again with edi-
torial changes to the tests for Reducing sugars and Limit of nickel.
It is proposed to remove the cross-reference to theMannitol mono-
graph for the tests for Reducing sugars and Limit of nickel. The In-
Process Revision proposal for the Mannitol monograph first ap-
peared on page 3017 of PF 27(5) [Sept.–Oct. 2001].

(EMC: C. Sheehan) RTS—39694-1

Change to read:

» Maltitol Solution is a water solution of a hydroge-
nated, partially hydrolyzed starch. It contains,

~containing,
~NF22

on the anhydrous basis, not less than 50.0 percent of D-
maltitol (C12H24O11) (w/w), and not more than 16.0

~8.0
~NF22

percent of D-sorbitol (C6H14O6) (w/w). The amounts
of total sugars, other polyhydric alcohols, and any
polyol anhydrides, if detected, are not included in the
requirements nor

~in
~NF22

the calculated amount under Other Impurities.

Change to read:
Packaging and storage—Preserve in tight containers.

~

Preserve in well-closed containers. Do not store below

208.
~NF22

Change to read:
Identification—
A: Developing solvent—Prepare a mixture of n-propyl alco-

hol, ethyl acetate, and water (70:20:10).
Standard solution—Dissolve USPMaltitol RS in water to obtain

a solution having a concentration of 2.5 mg per mL.
Test solution—Dilute Maltitol Solution with water to obtain a

solution containing, on the anhydrous basis, about 2.5 mg of mal-
titol per mL.
Procedure—Apply separately 2 mL each of the Standard solu-

tion and the Test solution to a thin-layer chromatographic plate (see
Chromatography h621i) coated with a 0.25-mm layer of chroma-
tographic silica gel. Allow the spots to dry, and develop the plate in
a developing chamber containing the Developing solvent until the
solvent front has moved about 17 cm. Remove the plate from the
chamber, mark the solvent front, and allow the solvent to evapo-
rate. Spray the plate with sodium metaperiodate solution (1 in 500),
air-dry for 15 minutes, spray with a 1 in 50 solution of 4,4’tetra-
methyldiaminodiphenylmethane in a mixture of acetone and gla-

cial acetic acid (4:1), and wait for 30 minutes to bring out the
full color of the spots: the principal spot obtained from the Test
solution corresponds in Rf value and color to that obtained from
the Standard solution.

~

Dissolve 1.4 g of Maltitol Solution in 75 mL of water.

Transfer 3 mL of this solution to a 15-cm test tube, add 3 mL

of freshly prepared catechol solution (1 in 10), and mix. Add

6 mL of sulfuric acid, mix, and gently heat the tube in a

flame for about 30 seconds: a deep pink or wine red color

appears.
~NF22

B: The retention time of the major peak in the chromatogram
of the Assay preparation corresponds to that in the chromatogram
of the Standard preparation, as obtained in the Assay.

Add the following:

~

Microbial limits h61i—The total aerobic microbial count

using the Plate Method is not more than 103 cfu per mL, and

the total combined molds and yeasts count is not more than

102 cfu per mL.
~NF22

Add the following:

~

pH h791i: between 5.0 and 7.5, in a 14% (w/w) solution of

Maltitol Solution in carbon dioxide-free water.
~NF22

Change to read:
Water, Method I h921i: not more than 30.0%.

~

31.5%.
~NF22

Change to read:
Residue on ignition h281i: not more than 0.1%,

~

calculated on the anhydrous basis, determined on a 2-g

portion, accurately weighed.
~NF22

Delete the following:
~

Chloride h221i—A 1.5-g portion shows no more chloride than
corresponds to 0.10 mL of 0.020 N hydrochloric acid
(0.005%).

~NF22

Delete the following:
~

Sulfate h221i—A 1.0-g portion shows no more sulfate than cor-
responds to 0.10 mL of 0.020 N sulfuric acid (0.010%).

~NF22

Delete the following:
~

Heavy metals, Method II h231i: 0.001%.
~NF22

Change to read:
Reducing sugars—Dilute 0.2 g with water to 2 mL. Add 5 mL of
alkaline cupric citrate TS. Heat for 5 minutes in a boiling water
bath: not more than a slight precipitate is formed. The amount de-
termined in this test is not included in the calculated amount under
Other Impurities.
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&To an amount of Maltitol Solution, equivalent to 3.3 g on

the anhydrous basis, add 3 mL of water, 20.0 mL of cupric

citrate TS, and a few glass beads. Proceed as directed in the

test for Reducing sugars under Mannitol, beginning with

‘‘Heat so that boiling begins.’’ Heat so that boiling begins

after 4 minutes, and maintain boiling for 3 minutes. Cool

rapidly, and add 40 mL of diluted acetic acid, 60 mL of

water, and 20.0 mL of 0.05 N iodine VS. With continuous

shaking, add 25 mL of a mixture of 6 mL of hydrochloric

acid and 94 mL of water. When the precipitate has dis-

solved, titrate the excess of iodine with 0.05 N sodium thio-

sulfate VS using 2 mL of starch TS, added towards the end

of the titration, as an indicator. Not less than 12.8 mL of 0.05

N sodium thiosulfate VS is required, corresponding to not

more than 0.3% of reducing sugars, on the anhydrous basis,

as glucose. The amount determined in this test is not in-

cluded in the calculated amount under Other Impuri-

ties.&1S (NF22)

Add the following:

&Limit of nickel—Proceed as directed in the test for Limit

of nickel under Sorbitol Solution. Not more than 1 mg per g,

calculated on the anhydrous basis, is found.&1S (NF22)

Change to read:
Assay—
Mobile phase—Use degassed water.
Standard preparation—Dissolve accurately weighed quantities

of USPMaltitol RS and USP Sorbitol RS in water, and dilute quan-
titatively with water to obtain a solution having known concentra-
tions of about 10.0 mg of maltitol and 1.6 mg of sorbitol per mL.

~

to obtain a solution having known concentrations of about

10 mg per g and 1.6 mg per g, respectively.
~NF22

Assay preparation—Transfer about 1 g of Solution, accurately
weighed, to a 50-mL volumetric flask, dilute with water to volume,
and mix.

~

Accurately weigh about 0.4 g of Maltitol Solution, and dis-

solve in and dilute with water to about 20 g. Accurately re-

cord the final solution weight, and mix thoroughly.
~NF22

Chromatographic system (see Chromatography h621i)—The
liquid chromatograph is equipped with a refractive index detector
that is maintained at a constant temperature and a 9-mm 6 30-cm
column that contains packing L19. The column temperature is
maintained at 85 + 0.58,

~

of about 358 and a 7.8-mm6 10-cm column that contains

packing L34. The column temperature is maintained at a

constant temperature of about 608, controlled to within +

28,
~NF22

and the flow rate is about 0.5 mL per minute. Chromatograph the
Standard preparation, and record the peak responses as directed
for Procedure:

~

the relative retention times are about 0.38 for maltotriitol,

0.48 for maltitol, and 1.0 for sorbitol;
~NF22

the tailing factor for maltitol

~

and sorbitol
~NF22

is not more than 1.2; and the relative standard deviation for rep-
licate injections is not more than 2.0%.
Procedure—Separately inject equal volumes (about 20 mL)

~

10 mL)
~NF22

of the Assay preparation and the Standard preparation into the
chromatograph, record the chromatograms, and measure the re-
sponses for the major peaks. The elution pattern includes a broad
band, starting from the void volume, that includes the higher mo-
lecular weight hydrogenated polysaccharides, followed by 3 indi-
vidual peaks representing maltotriitol, maltitol, and sorbitol. The
relative retention times are about 0.45 for maltotriitol, 0.6 for mal-
titol, and 1.0 for sorbitol. Separately calculate the quantities, in mg,
of sorbitol and maltitol in the portion of Solution taken by the for-
mula:

50C(rU / rS),

in which C is the concentration, in mg per mL, of the appropriate
USP Reference Standard in the Standard preparation

~

Separately calculate the percentages, of maltitol and sorbi-

tol on the anhydrous basis, of D-maltitol and D-sorbitol in

the portion of Maltitol Solution taken by the formula:
~NF22

100(CS /CU)(rU / rS),

~

[10,000(CS /CU)(rU / rS)]/(100–W),

in which CS is the concentration, in mg per g, of the appro-

priate USP Reference Standard in the Standard prepara-

tion;, calculated on the anhydrous basis CU is the

concentration, in mg per g, of the corresponding analyte-

Maltitol Solution in the Assay preparation; , calculated on

the anhydrous basis; and
~NF22

rU and rS are the peak responses of the corresponding analyte ob-
tained from the Assay preparation and the Standard preparation,
respectively;

~

and W is the percentage obtained in the test for Water.
~NF22
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BRIEFING

Maltose, page 148 of PF 29(1) [Jan.–Feb. 2003]. This new
monograph is being presented again with changes to the Chroma-
tographic system under the Assay. It is proposed to add a flow rate
and remove the resolution requirement of not less than 4.0 between
maltose and glucose given that the method already specifies the
relative retention times for the product components and requires
the resolution to be at least 1.6 for maltotriose/maltose. Also see
briefing under Chromatography h621i.

(EMC: C. Sheehan; HDQ: M. Marques) RTS—39933-1;
39943-2

Add the following:

&Maltose

C12H22O11 �H2O 360.31

and C12H22O11 342.30

4-O-a-D-Glucopyranosyl-b-D-glucopyranose.

» Maltose is a sugar. It contains one molecule of

water of hydration or is anhydrous. It contains not

less than 92.0 percent of maltose, calculated on

the anhydrous basis. The amounts of other sugars,

if detected, are not included in the requirements or

the calculated amount under Other Impurities.

Packaging and storage—Preserve in tight containers. Pre-

serve in well-closed containers. Store at room temperature.

USP Reference standards h11i—USP Maltose Monohy-

drate RS.

Identification—

A: Add 2 to 3 drops of a solution of Maltose (1 in 20) to

5 mL of hot alkaline cupric tartrate TS. A red precipitate is

formed.

B: The retention time of the major peak in the chroma-

togram of the Assay preparation corresponds to that of the

chromatogram of the Standard preparation, as obtained in

the Assay.

pH h791i—Prepare a 1 in 10 solution in carbon dioxide-free

water. For the anhydrous form, it is between 3.7 and 4.7 and

for the monohydrate form, it is between 4.0 and 5.5.

Water, Method I h921i—The anhydrous form contains not

more than 1.5%. The monohydrate form contains not less

than 5.0% and not more than 6.5%.

Residue on ignition h281i: not more than 0.05%, deter-

mined on a 2-g portion, accurately weighed.

Heavy metals, Method I h231i: not more than 5 mg per g.

Dextrin, starch, and sulfite—Dissolve 1.0 g of Maltose in

10 mL of water, and add 1 drop of iodine TS: a yellow color

develops. Then add 1 drop of starch TS to this portion: a

blue color develops.

Assay—

Mobile phase—Use degassed water.

Resolution solution—Dissolve accurately weighed quan-

tities of maltotriose, maltose, and glucose in water, to obtain

a solution having concentrations of about 10 mg of each

per g.

Standard preparation—Dissolve an accurately weighed

quantity of USP Maltose Monohydrate RS in water, to ob-

tain a solution having a concentrations of about 10 mg of

each per g. Calculate the exact concentration on the anhy-

drous basis.
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Assay preparation—Dissolve about 0.10 g of Maltose, ac-

curately weighed, in water, and dilute with water to about 10

g. Accurately record the final solution weight, and mix thor-

oughly.

Chromatographic system (see Chromatography h621i)—

The liquid chromatographic system is equipped with a re-

fractive index detector maintained at a constant temperature

of about 408, and a 7.8-mm 6 30-cm column that contains

packing L54 L## (See Chromatography h621i). The col-

umn temperature is maintained at about 808, controlled to

within + 28. Chromatograph the Resolution solution, and

record the peak responses as directed for Procedure. Adjust

the flow rate to about 0.35 mL per minute such that the reso-

lution, R, between maltotriose and maltose is not less than

1.6. and that between maltose and glucose is not less than

4.0. Chromatograph the Standard preparation, and record

the peak responses as directed for Procedure: the relative

retention times are about 0.9 for maltotriose, 1.0 for maltose,

and 1.2 for glucose; and the relative standard deviation for

replicate injections is not more than 2.0%.

Procedure—Separately inject equal volumes (about 20

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. Calculate the

percentage of Maltose on the anhydrous basis, taken by

the formula:

[10,000(CS /CU)(rU / rS)]/(100 – W),

in which CS is the concentration, in mg per g, on the anhy-

drous basis of USP Maltose Monohydrate RS in the Stan-

dard preparation; CU is the concentration, in mg per g, of

Maltose in the Assay preparation; rU and rS are the peak re-

sponses obtained from the Assay preparation and the Stan-

dard preparation, respectively; and W is the percentage

obtained in the test for Water.&1S (NF22)

BRIEFING

Oral Solution Vehicle, page 1998 of PF 28(6) [Nov.–Dec.
2002]; Oral Solution Vehicle Sugar Free, page 1998 of PF
28(6) [Nov.–Dec. 2002]; Oral Suspension Vehicle, page 1999
of PF 28(6) [Nov.–Dec. 2002]. These proposed new monographs,
which previously appeared in Pharmacopeial Previews, are now
being forwarded, with changes, to In-Process Revision. These
are monographs on vehicles, containing no therapeutic ingredients,
that are provided for use in compounding pharmaceuticals. Thus,
the monographs are proposed for inclusion in the National Formu-
lary.
The monograph titles now proposed were adopted by the Expert

Committee on Nomenclature and Labeling. The first term in the
names, ‘‘Vehicle,’’ identifies the article as a compounding medium,
and the following terms, ‘‘for Oral Solution’’ and ‘‘for Oral Sus-
pension,’’ are used so that the intended function might be better
understood. The addition of a pH specification is recommended
as necessary to provide a target for the adjustment of pH, if neces-
sary, that is specified in the compounding directions.

(CRX: C. Okeke; NL: C. Barnstein) RTS—39822-3

Add the following:

&Oral Solution Vehicle Vehicle for Oral
Solution

» Prepare Oral Solution Vehicle Vehicle for Oral

Solution as follows (see Pharmaceutical Com-

pounding—Nonsterile Preparations h795i).

Sucrose . . . . . . . . . . . . . . . . . . . . . 80 g

Glycerin . . . . . . . . . . . . . . . . . . . . 5 g

Sorbitol . . . . . . . . . . . . . . . . . . . . . 5 g

Sodium Phosphate, Dibasic . . . . . . 120 mg

Citric Acid . . . . . . . . . . . . . . . . . . 200 mg

Potassium Sorbate . . . . . . . . . . . . . 100 mg

Methylparaben. . . . . . . . . . . . . . . . 100 mg

Purified Water, a sufficient quantity

to make . . . . . . . . . . . . . . . . . . . 100 mL
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Calculate the quantity of each ingredient required

for the total amount to be prepared. Accurately

weigh/measure each ingredient. Heat about 30

mL of Purified Water to 708 to 758. Add the Gly-

cerin and Methylparaben, and stir until the

Methylparaben is dissolved. Add the dibasic so-

dium phosphate, Citric Acid, Potassium Sorbate,

and Sorbitol, and mix well. Add the Sucrose,

and mix until dissolved; remove from the heat,

and allow to cool. Add sufficient Purified Water

to volume, and mix well. Adjust the pH if neces-

sary. Package, and label.

Packaging and storage—Package in a tight, light-resistant

container, and store at controlled room temperature.

Labeling—Label it to indicate that it is for use in com-

pounding oral solutions and suspensions.

pH h791i: an apparent pH between 4.0 and 5.0.

Stability: Beyond-use date: a beyond-use date of not more

than 6 months after preparation. A beyond-use date of more

than 6 months may be assigned if supporting stability data

exist. (See Stability Criteria and Beyond-Use Dating under

Pharmaceutical Compounding—Nonsterile Preparations

h795i.)&1S (NF22)

BRIEFING

Oral Solution Vehicle Sugar Free, page 1998 of PF 28(6)
[Nov.–Dec. 2002]—See briefing under Oral Solution Vehicle.

(CRX: C. Okeke; NL: C. Barnstein) RTS—39822-4

Add the following:

&Oral Solution Vehicle Sugar Free
Vehicle for Oral Solution, Sugar Free

» Prepare Oral Solution Vehicle Sugar Free Vehi-

cle for Oral Solution, Sugar Free as follows (see

Pharmaceutical Compounding—Nonsterile Pre-

parations h795i).

Xanthan Gum . . . . . . . . . . . . . . . . 50 mg

Glycerin . . . . . . . . . . . . . . . . . . . . 10 mL

Sorbitol Solution . . . . . . . . . . . . . . 25 mL

Saccharin Sodium . . . . . . . . . . . . . 100 mg

Citric Acid Monohydrate . . . . . . . . 1.5 g

Sodium Citrate . . . . . . . . . . . . . . . 2 g

Methylparaben. . . . . . . . . . . . . . . . 100 mg

Potassium Sorbate . . . . . . . . . . . . . 100 mg

Purified Water, a sufficient quantity

to make . . . . . . . . . . . . . . . . . . . 100 mL

Calculate the quantity of each ingredient required

for the total amount to be prepared. Accurately

weigh/measure each ingredient. Heat about
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60 mL of water to about 708 to 758. Add the

Methylparaben, and stir until dissolved. Remove

from the heat, and add the Glycerin, Sorbitol

Solution, Saccharin Sodium, Citric Acid Monohy-

drate, Sodium Citrate, Potassium Sorbate, and

Xanthan Gum. Add sufficient Purified Water to

volume, and mix well. Adjust the pH if necessary.

Package, and label.

Packaging and storage—Package in a tight, light-resistant

container, and store at controlled room temperature.

Labeling—Label it to indicate that it is for use in

compounding sugar-free oral solutions and suspensions.

pH h791i: an apparent pH between 4.0 and 5.0.

Beyond-use date: A beyond-use date of not more than 6

months after preparation. A beyond-use date of more than

6 months may be assigned if supporting stability data exist.

(See Stability Criteria and Beyond-Use Dating under Phar-

maceutical Compounding—Nonsterile Preparations

h795i.)&1S (NF22)

BRIEFING

Oral Suspension Vehicle, page 1999 of PF 28(6) [Nov.–Dec.
2002]—See briefing under Oral Solution Vehicle.

(CRX: C. Okeke; NL: C. Barnstein) RTS—39822-5

Add the following:

&Oral Suspension Vehicle Vehicle for
Oral Suspension

» Prepare Oral Suspension Vehicle Vehicle for

Oral Suspension as follows (see Pharmaceutical

Compounding—Nonsterile Preparations h795i).

Cellulose, Microcrystalline . . . . . . 800 mg

Xanthan Gum . . . . . . . . . . . . . . . . 200 mg

Carrageenan . . . . . . . . . . . . . . . . . 150 mg

Carboxymethylcellulose Sodium

(High Viscosity). . . . . . . . . . . . . 25 mg

Citric Acid . . . . . . . . . . . . . . . . . . 250 mg

Sodium Phosphate, Dibasic . . . . . . 120 mg

Simethicone. . . . . . . . . . . . . . . . . . 0.1 mL

Potassium Sorbate . . . . . . . . . . . . . 100 mg

Methylparaben. . . . . . . . . . . . . . . . 100 mg

Purified water, a sufficient

quantity to make . . . . . . . . . . . . 100 mL

Calculate the quantity of each ingredient required

for the total amount to be prepared. Accurately

weigh/measure each ingredient. Heat about 90

mL of the Purified Water to 708 to 758. Dissolve

the Methylparaben, followed by the Citric Acid,

Dibasic Sodium Phosphate, and Potassium Sor-

bate in the heated water. Remove from the heat.
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Constantly mixing, slowly sprinkle on the Micro-

crystalline Cellulose, Xanthan Gum, Carragee-

nan, and the Carboxymethylcellulose Sodium.

Continue to stir until fully hydrated, add the Si-

methicone, and mix well. Add sufficient Purified

Water to volume, and mix well. Adjust the pH if

necessary. Package, and label.

Packaging and storage—Package in a tight, light-resistant

container, and store at controlled room temperature.

Labeling—Label it to indicate that it is for use in com-

pounding oral solutions.

pH h791i: an apparent pH between 4.0 and 5.0.

Stability Beyond-use date—See Beyond-use date under-

Oral Solution Vehicle Sugar Free. Vehicle for Oral Solution,

Sugar Free.&1S (NF22)

BRIEFING

Peanut Oil, NF 21 page 2805. It is proposed to modify the ex-
isting Definition to specify that the material has been processed in a
manner that reduces the levels of allergenic proteins in the finished
product. Since the definition of refinement varies internationally, it
is proposed to include specific processes involved in producing
‘‘fully refined’’ oil.

(EMC: C. Sheehan) RTS—39902-1

Change to read:

» Peanut Oil is the refined fixed oil

&fully-refined (alkali-refined, bleached, and deo-

dorized at 2308 to 2608) oil&1S (NF22)

obtained from the seed kernels of one or more of the
cultivated varieties of Arachis hypogaea Linné (Fam.
Leguminosae).

BRIEFING

Polyoxyl Lauryl Ether, page 1640 of PF 28(5) [Sept.–Oct.
2002]; Polyoxyl Oleate, page 1641 of PF 28(5) [Sept.–Oct.
2002]; Polyoxyl Stearyl Ether, page 1642 of PF 28(5) [Sept.–
Oct. 2002]. These new monographs, which previously appeared
in Pharmacopeial Previews, are now being forwarded with minor
revisions to In-Process Revision.

(EMC: E. Gonikberg) RTS—39918-5

Add the following:

&Polyoxyl Lauryl Ether

Polyethylene glycol monolauryl ether [9002-92-0].

» Polyoxyl Lauryl Ether is a mixture of the mono-

lauryl ethers of mixed polyethylene glycols, the

average polymer length being equivalent to not

less than 3 and not more than 23 oxyethylene units

(nominal value). It contains various amounts of

free lauryl alcohol, and it may contain some free

polyethylene glycols.

Packaging and storage—Preserve in tight containers, and

store in a cool, dry place.

Labeling—Label it to indicate the average nominal number

of oxyethylene units.

USP Reference standards h11i—USP Polyoxyl Lauryl

Ether RS.

Appearance of solution—Dissolve 5.0 g of Polyoxyl Laur-

yl Ether in 50.0 mL of alcohol, and proceed as directed for

Appearance of solution under Polyoxyl Stearyl Ether.

Identification—

A: Infrared Absorption h197Fi—Use a thin film of

melted test specimen if the material is a solid.
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B: Dissolve or disperse 0.1 g in 5 mL of alcohol, add 10

mL of diluted hydrochloric acid, 5 mL of barium chloride

TS, and 10 mL of phosphomolybdic acid solution (1 in

10): a precipitate is formed.

Acid value h401i: not more than 1.0, determined on 5.0 g.

Hydroxyl value h401i: within the ranges specified in the

accompanying table.

Oxyethylene Units per

Molecule (Nominal Value)

Hydroxyl

Value

3 165–185

4 145–165

5 130–140

9 90–100

10 85–95

12 73–83

15 64–74

20–23 40–60

Iodine value h401i: not more than 2.0.

Saponification value h401i: not more than 3.0, determined

on 10.0 g.

Alkalinity—Dissolve 2.0 g of Polyoxyl Lauryl Ether in a

hot mixture of 10 mL of alcohol and 10 mL of water. Add

0.05 mL of bromothymol blue TS, and titrate with 0.1 N

hydrochloric acid to a yellow endpoint: not more than 0.5

mL of 0.1 N hydrochloric acid is required.

Water, Method I h921i: not more than 3.0%.

Total ash h561i: not more than 0.2%, determined on 2.0 g.

Limit of free ethylene oxide and dioxane—Proceed as di-

rected for Limit of free ethylene oxide and dioxane under

Polyoxyl Stearyl Ether. Not more than 1 mg per g of free eth-

ylene oxide is found; and not more than 10 mg per g of di-

oxane is found.&1S (NF22)

BRIEFING

Polyoxyl Stearyl Ether, page 1642 of PF 28(5) [Sept.–Oct.
2002]—See briefing under Polyoxyl Lauryl Ether.

(EMC: E. Gonikberg) RTS—39918-4

Add the following:

&Polyoxyl Stearyl Ether

Polyethylene glycol monostearyl ether [9005-00-9].

» Polyoxyl Stearyl Ether is a mixture of the mono-

stearyl ethers of mixed polyethylene glycols, the

average polymer length being equivalent to not

less than 2 and not more than 20 oxyethylene units

(nominal value). It may contain various amounts

of free lauryl alcohol and some free polyethylene

glycol.

Packaging and storage—Preserve in tight containers, and

store in a cool, dry place.

Labeling—Label it to indicate the average nominal number

of oxyethylene units.

USP Reference standards h11i—USP Polyoxyl Stearyl

Ether RS.

Appearance of solution—Dissolve 5.0 g of Polyoxyl

Stearyl Ether in 50.0 mL of alcohol. The solution is not

more intensely colored than a solution prepared immedi-

ately before use by mixing 12.0 mL of ferric chloride CS,

5.0 mL of cobaltous chloride CS, and 2.0 mL of cupric sul-

fate CS with dilute hydrochloric acid (10 g per liter) to make

50.0 mL, and diluting 12.5 mL of this solution with dilute

hydrochloric acid (10 g per liter) to make 100.0 mL. Make
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the comparison by viewing the substance and the solution

downward in matched color-comparison tubes against a

white surface (see Color and Achromicity h631i).

Identification—

A: Infrared Absorption h197Fi—Use a thin film of

melted test specimen.

B: Dissolve or disperse 0.1 g in alcohol, add 10 mL of

diluted hydrochloric acid, 5 mL of barium chloride TS, and

10 mL of phosphomolybdic acid solution (1 in 10): a preci-

pitate is formed.

Acid value h401i: not more than 1.0, determined on 5.0 g.

Hydroxyl value h401i: within the ranges specified in the

table below.

Oxyethylene Units per Molecule

(Nominal Value) Hydroxyl Value

2 150–180

10 75–90

20 40–60

Iodine value h401i: not more than 2.0.

Saponification value h401i: not more than 3.0, determined

on 10.0 g.

Alkalinity—Dissolve 2.0 g of Polyoxyl Stearyl Ether in a

hot mixture of 10 mL of alcohol and 10 mL of water. Add

0.05 mL of bromothymol blue TS, and titrate with 0.1 N

hydrochloric acid to a yellow endpoint: not more than 0.5

mL of 0.1 N hydrochloric acid is required.

Water, Method I h921i: not more than 3.0%.

Limit of free ethylene oxide and dioxane—[Caution—

Ethylene oxide is toxic and flammable. Prepare these solu-

tions in a well-ventilated fume hood, using great care. Pro-

tect both hands and face by wearing polyethylene protective

gloves and an appropriate face mask. Store all solutions in

hermetic containers, and refrigerate at a temperature be-

tween 48 and 88.] [ NOTE—Before using the Polyethylene

Glycol 200 in this test, remove any volatile components

from it by placing 500 mL of Polyethylene Glycol 200 in

a 1000-mL round-bottom flask, attaching the flask to a ro-

tary evaporator, and evaporating at a temperature of 608 and

under a vacuum of 10–20 mm Hg for 6 hours.]

Acetaldehyde solution—Prepare a solution of acetalde-

hyde in water, containing a known concentration of about

10 mg per mL. [NOTE—Prepare the Acetaldehyde solution

fresh just prior to use.]

Ethylene oxide stock solution—Fill a chilled pressure bot-

tle with liquid ethylene oxide, and store in a freezer when

not in use. Use a small piece of polyethylene film to protect

the liquid from contact with the rubber gasket. Tare a glass-

stoppered conical flask, add about 50 mL of Polyethylene

Glycol 200, and reweigh the flask. Transfer about 5 mL of

the liquid ethylene oxide to a 100-mL beaker chilled in a

mixture of sodium chloride and wet ice (1:3). Using a

gas-tight syringe that has been previously cooled to –108,

transfer about 300 mL (corresponding to about 250 mg) of

liquid ethylene oxide to the Polyethylene Glycol 200, and

swirl gently to mix. Replace the stopper, reweigh the flask,

and determine the amount of ethylene oxide absorbed by

weight difference. Adjust the weight of the mixture with

Polyethylene Glycol 200 to 100.0 g, replace the stopper,

and swirl gently to mix. This stock solution contains about

2.5 mg of ethylene oxide per g. [NOTE—Prepare this stock

solution fresh just prior to use, and store in a refrigerator.]

Ethylene oxide solution—Tare a glass-stoppered conical

flask, and chill it in a refrigerator. Add about 35 mL of Poly-

ethylene Glycol 200, and reweigh the flask. Using a gas-

tight gas chromatographic syringe that has been chilled in

a refrigerator, transfer about 1 g of the chilled Ethylene oxide

stock solution, accurately weighed, to the tared, conical
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flask. Adjust the weight of the solution with Polyethylene

Glycol 200 to 50.0 g, replace the stopper, and swirl gently

to mix. Transfer about 10 g of this solution, accurately

weighed, to a 50-mL volumetric flask. Add 30 mL of water,

and mix. Dilute with water to volume, and mix to obtain a

solution containing about 10 mg of ethylene oxide per mL.

[NOTE—Prepare this solution fresh just prior to use, and

store in a refrigerator.]

Dioxane solution—Dissolve about 1.0 g of dioxane, ac-

curately weighed, in water, and dilute quantitatively, and

stepwise if necessary, with water to obtain a solution having

a known concentration of about 0.5 mg of dioxane per mL.

Standard solution A—Transfer 0.1 mL of Ethylene oxide

solution to a 10-mL pressure headspace vial, add 0.1 mL of

Acetaldehyde solution and 0.1 mL of Dioxane solution, seal

the vial, and mix.

Standard solution B—Transfer about 1.0 g of the sub-

stance under test, accurately weighed, to another 10-mL

pressure headspace vial, add 0.1 mL of Ethylene oxide solu-

tion, 0.1 mL of Dioxane solution, and 1.0 mL of N,N-di-

methylacetamide. Seal the vial, and mix.

Test solution—Transfer about 1.0 g of the substance under

test, accurately weighed, to a 10-mL pressure headspace

vial, add 1.0 mL of N,N-dimethylacetamide and 0.2 mL of

water, seal the vial, and mix.

Chromatographic system (see Chromatography h621i)—

[NOTE—The use of a headspace apparatus that automati-

cally transfers a measured amount of headspace is allowed.]

The gas chromatograph is equipped with a flame-ionization

detector, maintained at about 2508, and a 0.32-mm 6 30-m

glass or quartz capillary column bonded with a 1.0-mm layer

of phase G1. The injection port is equipped with a split in-

jection port with a split ratio of 20:1 and is maintained at

about 1508. The column temperature is maintained at 508

for 5 minutes after injection, then programmed to increase

at the rate of 58 per minute to 1808, then at the rate of 308 per

minute to 2308 and then maintained at 2308 for 5 minutes.

Each vial is heated at a temperature of 908 for 45 minutes

before a suitable portion of its headspace is injected. The

carrier gas is helium flowing with a linear velocity of about

20 cm per second. [NOTE—If the headspace apparatus is

used, then an injection time of 12 seconds and a transfer line

temperature of 1508 are recommended.] Chromatograph the

gaseous phase of Standard solution A, and record the peak

responses as directed for Procedure: the relative retention

times are about 0.94 for acetaldehyde and 1.0 for ethylene

oxide; the resolution, R, between acetaldehyde and ethylene

oxide is not less than 2.0; the dioxane peak is detected with a

signal-to-noise ratio of not less than 5; and the relative stan-

dard deviation for replicate injections is not more than 15%.

Procedure—Using a heated, gas-tight gas chromato-

graphic syringe, separately inject equal volumes (about 1

mL) of the gaseous headspace of Standard solution B and

the Test solution into the chromatograph, record the chroma-

tograms, and measure the areas for the major peaks: the

mean areas of the ethylene oxide and dioxane peaks in the

chromatogram obtained from the Test solution are not great-

er than half the mean areas of the corresponding peaks in the

chromatogram obtained from Standard solution B. Calcu-

late the concentration of ethylene oxide, in mg per g, in

the portion of the substance under test taken by the formula:

ArU /[(rSWU) – (rUWS)],

in which A is the quantity, in mg, of ethylene oxide added to

Standard solution B; rU and rS are the ethylene oxide peak

responses obtained from the Test solution and Standard

solution B, respectively; and WU and WS are the weights,

in g, of the substance under test taken to prepare the Test

solution and Standard solution B, respectively: not more

than 1 mg per g is found.
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Calculate the concentration of dioxane, in mg per g, in the

portion of the substance under test taken by the formula:

ADrU /5[(rSWU) – (rUWS)],

in which AD is the amount, in mg, of dioxane added to Stan-

dard solution B; rU and rS are the dioxane peak responses

obtained from the Test solution and Standard solution B, re-

spectively; and WU and WS are as defined above: not more

than 10 mg per g is found.&1S (NF22)

BRIEFING

Polyoxyl Oleate, page 1641 of PF 28(5) [Sept.–Oct. 2002]—
See briefing under Polyoxyl Lauryl Ether. Also, it is proposed to
add storage conditions to the Packaging and storage section.

(EMC: E. Gonikberg; PSD: C. Okeke) RTS—39917-1

Add the following:

&Polyoxyl Oleate

Polyethylene glycol monooleate. [9004-96-0].

» Polyoxyl Oleate is a mixture of the monoesters

and diesters of oleic acid and mixed polyethylene

glycols. It may be obtained by ethoxylation of

oleic acid or by esterification of polyethylene gly-

cols with oleic acid of animal or vegetable origin.

It may contain free polyethylene glycol. The aver-

age polymer length is equivalent to either 5–6 or

10 oxyethylene units (nominal values). A suitable

antioxidant may be added.

Packaging and storage—Preserve in tight containers, and

store in a cool, dry place. Protect from moisture.

Labeling—Label it to indicate the number of ethylene

oxide units per molecule (nominal value), and the name

and concentration of any added antioxidant.

USP Reference standards h11i—USP Polyoxyl Oleate RS.

Identification, Infrared Absorption h197Fi, on undried

specimen.

Acid value h401i: not more than 1.0, determined on 10.0 g.

Hydroxyl value h401i—See table below.

Iodine value h401i—See table below.

Peroxide value h401i: not more than 12.0.

Saponification value h401i—See table below.

5–6 Ethylene

Oxide Units

10 Ethylene

Oxide Units

Hydroxyl value 50–70 65–90

Iodine value 50–60 27–34

Saponification

value

105–120 68–85

Fatty acid composition h401i—Polyoxyl Oleate exhibits

the following composition profile of fatty acids, as deter-

mined in the USP general chapter section Fatty Acid Com-

position:

Carbon-Chain

Length

No. of Double

Bonds

Percentage (%)

14 0 �5.0

16 0 �16.0

18 0 �6.0

16 1 �8.0

18 1 65.0–88.0
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Carbon-Chain

Length

No. of Double

Bonds

Percentage (%)

18 2 �18.0

18 3 �4.0

>18 — �4.0

Alkalinity—Dissolve 2.0 g of Polyoxyl Oleate in 20 mL of

alcohol. To 2 mL of this solution, add 0.05 mL of phenol red

TS: the solution is not red.

Total ash h561i: not more than 0.3%, determined on 1.0 g.

Water, Method I h921i: not more than 2.0%.

Limit of free ethylene oxide and dioxane—Proceed as di-

rected for Limit of free ethylene oxide and dioxane under

Polyoxyl Stearyl Ether: not more than 1 mg per g of free eth-

ylene oxide is found; and not more than 10 mg per g of di-

oxane is found.&1S (NF22)

BRIEFING

Sodium Cetostearyl Sulfate. Because there is no existing NF
monograph for this excipient, a new monograph, based on the So-
dium Cetostearyl Sulfate monograph in the European Pharmaco-
poeia, Fourth Edition, page 1907, is being proposed.

(EMC: E. Gonikberg) RTS—39843-1

Add the following:

&Sodium Cetostearyl Sulfate

» Sodium Cetostearyl Sulfate is a mixture of so-

dium cetyl sulfate and sodium stearyl sulfate. It

contains not less than 40.0 percent of sodium cetyl

sulfate (C16H34NaSO4), and the sum of the so-

dium cetyl sulfate content and sodium stearyl sul-

fate (C18H38NaSO4) content is not less than 90.0

percent (both contents calculated on the anhy-

drous basis). It may contain a suitable buffer.

Packaging and storage—Preserve in well-closed con-

tainers. Store at temperature 258, excursions permitted be-

tween 158 and 308.

Labeling—Label it to indicate the name and concentration

of any added buffer.

USP Reference standards h11i—USP Cetyl Alcohol RS.

USP Stearyl Alcohol RS.

Identification—

A: The retention times of the two major peaks in the

chromatogram of the Assay preparation C correspond to

those in the chromatogram of the Resolution solution, as ob-

tained in the Assay.

B: It meets the requirements of the flame test for So-

dium h191i.

C: Mix 10 mg with 10 mL of ethanol, and heat to boil-

ing on a water bath, shaking frequently. Filter immediately,

and evaporate to dryness. Dissolve the residue in 7 mL of

water, add 3 mL of diluted hydrochloric acid, and evaporate

the solution to half its volume. Allow to cool, and filter. To

the filtrate, add 1 mL of barium chloride solution (6 in 100):

a white crystalline precipitate is formed.

Acidity or alkalinity—Dissolve 500 mg with heating in a

mixture of 10 mL of water and 15 mL of 90% alcohol. Add

0.1 mL of phenolphthalein TS: the solution is colorless. Add

0.1 mL of 0.1 N sodium hydroxide: the solution becomes

red.

Water, Method I h921i: not more than 1.5%.
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Limit of sodium chloride and sodium sulfate—

Dichloroacetic acid solution—Dilute 67 mL of dichloroa-

cetic acid to 300 mL with water, and neutralize to blue lit-

mus paper using ammonia TS. Cool, add 33 mL of

dichloroacetic acid, and dilute with water to 600 mL.

Sodium chloride—Dissolve about 5 g of Sodium Cetos-

tearyl Sulfate, accurately weighed, in 50 mL of water, and

add diluted nitric acid dropwise until the solution is neutral

to blue litmus paper. Add 1 mL of potassium chromate TS,

and titrate with 0.1 N silver nitrate VS, determining the end-

point potentiometrically. Calculate the percentage of sodium

chloride (NaCl) in the Sodium Cetostearyl Sulfate taken by

the formula:

5.844VN/W,

in which 5.844 is the equivalence factor for sodium chlo-

ride; V is the volume, in mL, of silver nitrate solution; N

is the normality of silver nitrate; and W is the weight, in

g, of the Sodium Cetostearyl Sulfate taken.

Sodium sulfate—Dissolve 0.5 g of Sodium Cetostearyl

Sulfate, accurately weighed, in 20 mL of water, warming

gently if necessary, and add 1 mL of a solution containing

0.5 g per L of dithizone in acetone. If the solution is red, add

1 N nitric acid dropwise until a bluish-green color is ob-

tained. Add 2.0 mL of Dichloroacetic acid solution and

80 mL of acetone, and titrate with 0.01 M lead nitrate VS

until a persistent orange-red color is obtained. Calculate

the percentage of sodium chloride (Na2SO4) in the Sodium

Cetostearyl Sulfate taken by the formula:

14.20VM/W,

in which 14.20 is the equivalence factor for sodium sulfate;

V is the volume, in mL, of lead nitrate solution;M is the mo-

larity of lead nitrate; andW is the weight, in g, of the Sodium

Cetostearyl Sulfate taken. The sum of the percentages of so-

dium chloride and sodium sulfate is not more than 8.0%.

Limit of free cetostearyl alcohol—Examine the chromato-

gram of the Assay preparation A, obtained as directed in the

Assay. Calculate the percentage of free cetostearyl alcohol in

the Sodium Cetostearyl Sulfate taken using the formula:

100(Aa + Ba) 6 Wah / (Sa(corr) 6 Wa),

in which (Aa + Ba) is the sum of the areas of the cetyl alcohol

and stearyl alcohol peaks in the chromatogram of the Assay

preparation A; Sa(corr) is defined under Assay; Wah is the

weight of the internal standard, in mg, added in the prepa-

ration of the Assay preparation A; and Wa is the weight, in

mg, of Sodium Cetostearyl Sulfate taken to prepare the As-

say preparation A: not more than 4.0% is found.

Assay—

Resolution solution—Dissolve accurately weighed quan-

tities of USP Cetyl Alcohol RS and USP Stearyl Alcohol RS

in alcohol to obtain a solution having a known concentration

of about 5 mg of each per mL.

Internal standard solution—Prepare a solution of 1-hep-

tadecanol in alcohol having a concentration of about 4 mg

per mL.

Assay preparation A—Dissolve 300 mg of Sodium Ceto-

stearyl Sulfate in 50 mL of alcohol, and add 2 mL of the

Internal standard solution and 48 mL of water. Extract

the solution with four 25-mL portions of pentane, adding

10-15 mL of saturated sodium chloride solution, if neces-

sary, to facilitate the separation of the layers. Combine the

organic layers, and reserve the hydro-alcoholic layers for the

preparation of Assay preparations C andD. Wash the organ-

ic layer with two 30-mL portions of water, dry over anhy-

drous sodium sulfate, and filter.

Assay preparation B—Dissolve 300 mg of Sodium Cetos-

tearyl Sulfate in 50 mL of alcohol, and add 50 mL of water.

Extract the solution with four 25-mL portions of pentane,

adding 10-15 mL of saturated sodium chloride solution, if
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necessary, to facilitate the separation of the layers. Combine

the organic layers, wash with two 30-mL portions of water,

dry over anhydrous sodium sulfate, and filter.

Assay preparation C—Transfer 25 mL of the hydro-alco-

holic solution obtained in the preparation of the Assay prep-

aration A to a 200-mL flask that can be fitted with a reflux

condenser. Add 20 mL of hydrochloric acid and 10 mL of

the Internal standard solution, and boil under reflux for 2

hours. Allow to cool. Extract with four 20-mL portions of

pentane. Wash the combined organic layer with two 20-

mL portions of water, dry over anhydrous sodium sulfate,

and filter.

Assay preparation D—Transfer 25 mL of the hydro-alco-

holic solution obtained in the preparation of the Assay prep-

aration A to a 200-mL flask that can be fitted with a reflux

condenser. Add 20 mL of hydrochloric acid and 10 mL of

alcohol, and boil under reflux for 2 hours. Allow to cool.

Extract with four 20-mL portions of pentane. Wash the com-

bined organic layer with two 20-mL portions of water, dry

over anhydrous sodium sulfate, and filter.

Chromatographic system (see Chromatography h621i)—

The gas chromatograph is equipped with a flame-ionization

detector, a 0.25-mm 6 25-m fused silica capillary column

that contains phase G2, and a split injection system with a

split ratio of about 1:100. The carrier gas is nitrogen, flow-

ing at a rate of 1 mL per minute. The column temperature is

maintained at 1508 at the time of injection, then pro-

grammed to increase at the rate of 58 per minute to 2508,

and maintained at 2508 for the duration of the analysis.

The injection port and the detector temperatures are main-

tained at about 2508. Chromatograph the Resolution solu-

tion, and record the peak responses as directed for

Procedure: the resolution, R, between cetyl alcohol and

stearyl alcohol is not less than 4.0; and the relative standard

deviation for replicate injections is not more than 1.5%.

Correction for interference—Inject about 1 mL of each of

the Assay preparations A and B into the chromatograph, re-

cord the chromatograms, and measure the areas for the ma-

jor peaks. If the chromatogram of the Assay preparation B

shows a peak at the same retention time as the internal stan-

dard peak in the chromatogram of the Assay preparation A,

calculate the ratio, r:

r = Scb / Si,

in which Scb is the area of the cetyl alcohol peak; and Si is the

area of the peak with the same retention time as the internal

standard, respectively, in the chromatogram of the Assay

preparation B. If r is less than 300, calculate the corrected

area, Sa(corr), of the peak corresponding to the internal stan-

dard in the chromatogram of the Assay preparation A:

Sa(corr) = Sha – (Si 6 Sca / Scb),

in which Sha and Sca are the areas of the internal standard

peak and the cetyl alcohol peak, respectively, in the chroma-

togram of the Assay preparation A.

Inject about 1 mL of each of the Assay preparations C and

D into the chromatograph, record the chromatograms, and

measure the areas for the major peaks. Carry out the correc-

tion for interference in the same manner as for the Assay

preparation A, and calculate the corrected area, Sc(corr), of

the peak corresponding to the internal standard in the chro-

matogram of the Assay preparation C.

Procedure—Inject equal volumes of the Resolution solu-

tion and Assay preparations C and D into the chromato-

graph, record the chromatograms, and measure the areas

for the major peaks. The substances are eluted in the follow-

ing order: cetyl alcohol, 1-heptadecanol (internal standard),

and stearyl alcohol. Identify the cetyl alcohol and stearyl al-

cohol peaks in the chromatograms of the Assay preparations
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by comparison with the Resolution solution. Calculate the

percentage of sodium cetyl sulfate in the portion of Sodium

Cetostearyl Sulfate taken by the formula:

100Ac 6 1.421 6 Wch (Sc(corr) 6 Wc),

in which Ac is the area of the cetyl alcohol peak in the chro-

matogram of the Assay preparation C; Wch is the weight of

the internal standard, in mg, added in the preparation of the

Assay preparation C; and Wc is the weight, in mg, of So-

dium Cetostearyl Sulfate taken to prepare the Assay prepa-

ration C, calculated on the anhydrous basis.

Calculate the percentage of sodium stearyl sulfate in the

portion of Sodium Cetostearyl Sulfate taken by the formula:

100 Bc61.377 6 Wch /(Sc(corr) 6 Wc),

in which Bc is the area of the stearyl alcohol peak in the

chromatogram of the Assay preparation C; and the other

terms are as defined above.&1S (NF22)

BRIEFING

Sorbitol, NF 21 page 2841 and page 152 of PF 29(1) [Jan.–Feb.
2003]—See briefing under Maltitol Solution.

(EMC: C. Sheehan) RTS—39694-4

Change to read:

» Sorbitol contains not less than 91.0 percent and not
more than 100.5 percent of C6H14O6,

&D-sorbitol,&1S (NF22)

calculated on the anhydrous basis. The amounts of

&total sugars,&1S (NF22)

other polyhydric alcohols, and any hexitol anhydrides,
if detected, are not included in the requirements, nor

&in&1S (NF22)

the calculated amount under Other Impurities.

Change to read:
Packaging and storage—Preserve in tight containers.

&Preserve in well-closed containers. Store at room tempera-

ture.&1S (NF22)

Add the following:

&Labeling—Sorbitol intended for use in preparing parent-

eral dosage forms is so labeled.&1S (NF22)

Change to read:
USP Reference standards h11i—

&USP Endotoxin RS.&1S (NF22)

USP Sorbitol RS.

Add the following:

&Microbial limits h61i—The total aerobic count using the

Plate Method is not more than 103 cfu per g and the total

combined molds and yeasts count is not more than 102 cfu

per g.&1S (NF22)

Add the following:

&pH h791i: between 3.5 and 7.0, in a 10% (w/w) solution in

carbon dioxide-free water.&1S (NF22)

Change to read:
Water, Method I h921i: not more than 1.0%.

&1.5%.&1S (NF22)

Change to read:
Residue on ignition h281i: not more than 0.1%,

&determined on a 1.5-g portion, accurately weighed.&1S (NF22)

Delete the following:
&Chloride h221i—A 1.5-g portion shows no more chloride than
corresponds to 0.10 mL of 0.020 N hydrochloric acid
(0.0050%).&1S (NF22)

Delete the following:
&Sulfate h221i—A 1.0-g portion shows no more sulfate than cor-
responds to 0.10 mL of 0.020 N sulfuric acid (0.010%).&1S (NF22)

Delete the following:
&Arsenic, Method II h211i: 3 ppm.&1S (NF22)

Delete the following:
&Heavy metals h231i—Dissolve 2.0 g in 25 mL of water: the limit
is 0.001%.&1S (NF22)

Change to read:
Reducing sugars—Transfer 7 g, accurately weighed, to a 400-mL
beaker with the aid of 35 mL of water, and mix. Add 50 mL of
alkaline cupric tartrate TS, cover the beaker, heat the mixture at
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such a rate that it comes to a boil in approximately 4 minutes, and
boil for 2 minutes, accurately timed. Collect the precipitated cu-
prous oxide in a tared filtering crucible previously washed succes-
sively with hot water, with alcohol, and with ether and then dried at
1058 for 30 minutes. Thoroughly wash the collected cuprous oxide
on the filter with hot water, then with 10 mL of alcohol, and finally
with 10 mL of ether, and dry at 1058 for 30 minutes: the weight of
the cuprous oxide does not exceed 50 mg. The amount determined
in this test is not included in the calculated amount under Other
Impurities.

&Dissolve 3.3 g of Sorbitol in 3 mL of water with the aid of

gentle heat. Proceed as directed in the test for Reducing su-

gars under Mannitol beginning with ‘‘Cool, and add 20.0

mL of cupric citrate TS’’. Cool, and add 20.0 mL of cupric

citrate TS and a few glass beads. Heat so that boiling begins

after 4 minutes, and maintain boiling for 3 minutes. Cool

rapidly, and add 40 mL of diluted acetic acid, 60 mL of

water, and 20.0 mL of 0.05 N iodine VS. With continuous

shaking, add 25 mL of a mixture of 6 mL of hydrochloric

acid and 94 mL of water. When the precipitate has dis-

solved, titrate the excess of iodine with 0.05 N sodium thio-

sulfate VS using 2 mL of starch TS, added towards the end

of the titration, as an indicator. Not less than 12.8 mL of 0.05

N sodium thiosulfate VS is required, corresponding to not

more than 0.3% of reducing sugars, as glucose. The amount

determined in this test is not included in the calculated

amount under Other Impurities.&1S (NF22)

Delete the following:
&Total sugars—Place 2.1 g in a 250-mL flask fitted with a ground-
glass joint, add 40 mL of approximately 0.1 N hydrochloric acid,
attach a reflux condenser, and reflux for 4 hours. Transfer the solu-
tion to a 400-mL beaker, rinsing the flask with about 10 mL of
water, neutralize with 6 N sodium hydroxide, and proceed as direc-
ted in the test for Reducing sugars, beginning with ‘‘Add 50 mL of
alkaline cupric tartrate TS’’: the weight of the cuprous oxide does
not exceed 50 mg. The amount determined in this test is not in-
cluded in the calculated amount under Other Impurities.&1S (NF22)

Add the following:

&Limit of nickel—Proceed as directed in the test for Nickel

under Mannitol. Not more than 1 mg per g is found.

Test solution—Dissolve 20.0 g of Sorbitol in diluted ace-

tic acid, and dilute with diluted acetic acid to 150 mL. Add

2.0 mL of a saturated ammonium pyrrolidinedithiocarba-

mate solution (containing about 10 g of ammonium pyrro-

lidinedithiocarbamate per liter) and 10.0 mL of methyl

isobutyl ketone, and shake for 30 seconds. Protect from

bright light. Allow the two layers to separate, and use the

methyl isobutyl ketone layer.

Blank solution—Prepare as directed for Test solution, ex-

cept to omit the use of Sorbitol.

Standard solutions—Prepare as directed for Test solution,

except to prepare three solutions by adding 0.5 mL, 1.0 mL,

and 1.5 mL of nickel standard solution TS.

Procedure—Set the instrument to zero using the Blank

solution. Concomitantly determine the absorbances of the

Standard solutions and the Test solution at least three times

each, at the wavelength of maximum absorbance at 232.0

nm, with a suitable atomic absorption spectrophotometer

(see Spectrophotometry and Light-Scattering h851i)

equipped with a nickel hollow-cathode lamp and an air–

acetylene flame. Record the average of the steady readings

for each of the Standard solutions and the Test solution. Be-

tween each measurement, aspirate the Blank solution, and

ascertain that the reading returns to zero. Plot the absor-

bances of the Standard solutions and the Test solution ver-

sus the added quantity of nickel. Extrapolate the line joining

the points on the graph until it meets the concentration axis.

The distance between this point and the intersection of the

axes represents the concentration of nickel in the Test solu-

tion. Not more than 1 mg per g is found.&1S (NF22)

Delete the following:
&Organic volatile impurities, Method IV h467i: meets the re-
quirements.&1S (NF22)

Add the following:

&Other requirements—If labeled for use in preparing par-

enteral dosage forms, it also meets the following require-

ments.
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Clarity and color of solution—Dissolve a 10.0-g portion

in carbon dioxide-free water, and dilute with carbon diox-

ide-free water to 100.0 mL: the solution is clear and color-

less.

Bacterial endotoxins h85i: not more than 4 USP Endotox-

in Units per g for parenteral dosage forms having a concen-

tration of less than 100 g of sorbitol per liter and not more

than 2.5 USP Endotoxin Units per g for parenteral dosage

forms having a concentration of 100 g or more of sorbitol

per liter.

Chloride h221i—A 1.5-g portion shows no more chloride

than corresponds to 0.10 mL of 0.020 N hydrochloric acid.

Not more than 0.0050% is found.

Sulfate h221i—A 1.0-g portion shows no more sulfate

than corresponds to 0.10 mL of 0.020 N sulfuric acid. Not

more than 0.01% is found.&1S (NF22)

Change to read:
Assay—
Mobile phase—Use degassed water.
Resolution solution—Dissolve mannitol and USP Sorbitol RS in

water to obtain a solution having concentrations of about 4.8 mg
per mL

&g&1S (NF22)

of each.
Standard preparation—Dissolve an accurately weighed quan-

tity of USP Sorbitol RS in water , and dilute quantitatively with
water

&
&1S (NF22)

to obtain a solution having a known concentration of about 4.8 mg
per mL

&g.&1S (NF22)

Assay preparation—Transfer about 0.24 g of Sorbitol, ac-
curately weighed, to a 50-mL volumetric flask, dissolve in 10
mL of water, dilute with water to volume, and mix.

&Dissolve about 0.10 g of Sorbitol, accurately weighed, in

water, and dilute with water to about 20 g. Accurately record

the final solution weight, and mix thoroughly.&1S (NF22)

Chromatographic system (see Chromatography h621i)—The
liquid chromatograph is equipped with a refractive index detector
that is maintained at a constant temperature and a 7.8-mm 6 30-
cm column that contains packing L19. The column temperature is
maintained at a temperature between 308 and 858, controlled to
within +28 of the selected temperature, and the flow rate is about
0.2 mL per minute.

&of about 358 and a 7.8-mm 6 10-cm column that contains

packing L34. The column temperature is maintained at a

constant temperature of about 508, controlled within +

28, and the flow rate is about 0.7 mL per minute.&1S (NF22)

Chromatograph the Standard preparation, and record the peak re-
sponses as directed for Procedure: the relative standard deviation
for replicate injections is not more than 2.0%. Chromatograph the
Resolution solution, and record the peak responses as directed for
Procedure:

&the relative retention times are about 0.6 for mannitol and

1.0 for sorbitol; and&1S (NF22)

the resolution, R, between sorbitol and mannitol is not less than
2.0.
Procedure—Separately inject equal volumes (about 20 mL)

&(about 10 mL)&1S (NF22)

of the Assay preparation and the Standard preparation into the
chromatograph, record the chromatograms, and measure the re-
sponses for the major peaks. Calculate the quantity, in mg, of
C6H14O6, in the Sorbitol taken by the formula:

50C(rU / rS),

in which C is the concentration, in mg per mL, of USP Sorbitol RS
in the Standard preparation, and

&per mL, of Calculate the percentage, on the anhydrous ba-

sis, of D-sorbitol in the portion of Sorbitol taken by the for-

mula:

[10,000(CS /CU)(rU / rS)] / (100 – W),

in which CS is the concentration, in mg per mL, g, of USP

Sorbitol RS in the Standard preparation; CU is the concen-

tration, in mg per mL, g, of Sorbitol in the Assay prepara-

tion;&1S (NF22)

rU and rS are the peak responses obtained from the Assay prepara-
tion and the Standard preparation, respectively;

&and W is the percentage obtained in the test for

Water.&1S (NF22)
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BRIEFING

Anhydrized Liquid Sorbitol, page 154 of PF 29(1) [Jan.–Feb.
2003]—See briefing under Maltitol Solution.

(EMC: C. Sheehan) RTS—39694-5

Add the following:

&Anhydrized Liquid Sorbitol

» Anhydrized Liquid Sorbitol is a water solution

containing, on the anhydrous basis, not less than

25.0 percent of D-sorbitol (C6H14O6) and not less

than 15.0 percent of 1,4-sorbitan (C6H12O5). The

amounts of total sugars, other polyhydric alco-

hols, and any other hexitol anhydrides, if detected,

are not included in the requirements or in the cal-

culated amount under Other Impurities.

Packaging and storage—Preserve in tight containers. Pre-

serve in well-closed containers. Do not store below 208.

Labeling—The labeling indicates the percentage content,

on the anhydrous basis, of D-sorbitol and 1,4-sorbitan.

USP Reference standards h11i—USP Sorbitol RS. USP

1,4-Sorbitan RS.

Identification—

A: Dissolve 1.4 g of Anhydrized Liquid Sorbitol in 75

mL of water. Transfer 3 mL of this solution to a 15-cm test

tube, add 3 mL of freshly prepared catechol solution (1 in

10), and mix. Add 6 mL of sulfuric acid, mix again, then

gently heat the tube in a flame for about 30 seconds: a deep

pink or wine-red color appears.

B: The retention times of the major peaks in the chro-

matogram of the Assay preparation correspond to those in

the chromatogram of the Standard preparation, as obtained

in the Assay.

Microbial limits h61i—The total aerobic microbial count

using the Plate Method is not more than 103 cfu per mL.

The total combined molds and yeasts count is not more than

102 cfu per mL.

pH h791i: between 4.0 and 7.0, in a 14% (w/w) solution of

Anhydrized Liquid Sorbitol in carbon dioxide-free water.

Water, Method I h921i: not more than 31.5%.

Residue on ignition h281i: not more than 0.20%, calculated

on the anhydrous basis. Determine on a 2-g portion, ac-

curately weighed.

Reducing sugars—To an amount of Anhydrized Liquid

Sorbitol, equivalent to 3.3 g, on the anhydrous basis, add

3 mL of water, 20.0 mL of cupric citrate TS, and a few glass

beads. Proceed as directed in the test for Reducing sugars

under Mannitol, beginning with ‘‘Heat so that boiling be-

gins.’’ Heat so that boiling begins after 4 minutes, and main-

tain boiling for 3 minutes. Cool rapidly, and add 40 mL of

diluted acetic acid, 60 mL of water, and 20.0 mL of 0.05 N

iodine VS. With continuous shaking, add 25 mL of a mix-

ture of 6 mL of hydrochloric acid and 94 mL of water. When

the precipitate has dissolved, titrate the excess of iodine with

0.05 N sodium thiosulfate VS using 2 mL of starch TS,

added towards the end of the titration, as an indicator. Not

less than 12.8 mL of 0.05 N sodium thiosulfate VS is re-

quired, corresponding to not more than 0.3% of reducing

sugars, on the anhydrous basis, as glucose. The amount de-

termined in this test is not included in the calculated amount

under Other Impurities.

Limit of nickel—

Test solution—Dissolve 20.0 g of Anhydrized Liquid Sor-

bitol in diluted acetic acid, and dilute with diluted acetic acid

to 100.0 mL. Add 2.0 mL of a saturated solution of ammo-

nium pyrrolidine dithiocarbamate (about 10 g of ammonium

pyrrolidine dithiocarbamate per liter) and 10.0 mL of methyl
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isobutyl ketone, and shake for 30 seconds. Protect from

bright light. Allow the two layers to separate, and use the

methyl isobutyl ketone layer.

Blank solution—Prepare as directed for the Test solution,

except to omit the use of Anhydrized Liquid Sorbitol. Quan-

tities should be increased five fold to ensure that a sufficient

volume of Blank solution is available.

Standard solutions—Prepare as directed for the Test solu-

tion, except to prepare three solutions by adding 0.5 mL, 1.0

mL, and 1.5 mL of nickel standard solution TS.

Procedure—Proceed as directed in the test for Nickel un-

der Mannitol. Set the instrument to zero using the Blank

solution. Concomitantly determine the absorbances of the

Standard solutions and the Test solution at least three times

each, at the wavelength of maximum absorbance at 232.0

nm, with a suitable atomic absorption spectrophotometer

(see Spectrophotometry and Light-Scattering h851i)

equipped with a nickel hollow-cathode lamp and an air–

acetylene flame. Record the average of the steady readings

for each of the Standard solutions and the Test solution. Be-

tween each measurement, aspirate the Blank solution, and

ascertain that the reading returns to zero. Plot the absor-

bances of the Standard solutions and the Test solution ver-

sus the added quantity of nickel. Extrapolate the line joining

the points on the graph until it meets the concentration axis.

The distance between this point and the intersection of the

axes represents the concentration of nickel in the Test solu-

tion. Not more than 1 mg per g, calculated on the anhydrous

basis, is found.

Assay—

Mobile phase—Use degassed water.

Resolution solution—Dissolve sorbitol, 1,4-sorbitan, iso-

sorbide, and mannitol in water to obtain a solution having

concentrations of about 10 mg per g, 4 mg per g, 4 mg

per g, and 1 mg per g, respectively.

Standard preparation—Dissolve accurately weighed

quantities of USP Sorbitol RS and USP 1,4-Sorbitan RS

in water to obtain a solution having concentrations of about

10 mg per g and 4 mg per g, respectively.

Assay preparation—Dissolve about 0.40 g of Anhydrized

Liquid Sorbitol, accurately weighed, in water, and dilute

with water to about 20 g. Accurately record the final solu-

tion weight, and mix thoroughly.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a refractive in-

dex detector that is maintained at a constant temperature of

about 358, and a 7.8-mm 6 10-cm column that contains

packing L34. The column temperature is maintained at

about 508, controlled within+ 28, and the flow rate is about

0.6 mL per minute. Chromatograph the Resolution solution,

and record the peak responses as directed for Procedure: the

resolution, R, between the 1,4-sorbitan and isosorbide is not

less than 2.0. Chromatograph the Standard preparation, and

record the peak responses for 1,4-sorbitan and sorbitol as

directed for Procedure: the relative retention times are about

0.35 for 1,4-sorbitan, 0.43 for isosorbide, 0.7 for mannitol,

and 1.0 for sorbitol; and the relative standard deviation for

replicate injections is not more than 2.0% for each analyte.

Procedure—Separately inject equal volumes (about 10

mL) of the Standard preparation and the Assay preparation

into the chromatograph, record the chromatograms, and

measure the responses for the major peaks. Separately cal-

culate the percentages, on the anhydrous basis, of 1,4-sorbi-

tan and sorbitol in the portion of Anhydrized Liquid Sorbitol

taken by the formula:

[10,000(CS /CU)(rU / rS)]/(100 – W),

in which CS is the concentration, in mg per g, of the appro-

priate USP Reference Standard in the Standard preparation;

CU is the concentration, in mg per g, of the Anhydrized Liq-

uid Sorbitol in the Assay preparation; rU and rS are the peak
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responses of the corresponding analyte obtained from the

Assay preparation and the Standard preparation, respec-

tively; and W is the percentage obtained in the test for

Water.&1S (NF22)

BRIEFING

Noncrystallizing Sorbitol Solution, NF 21 page 2842 and page
156 of PF 29(1) [Jan.–Feb. 2003]—See briefing under Maltitol
Solution.

(EMC: C. Sheehan) RTS—39694-2

Change to read:

» Noncrystallizing Sorbitol Solution is an aqueous
solution of hydrogenated, fully and partially hydro-
lyzed starches. It contains

~containing
~NF22

not less than 45.0 percent of D-sorbitol (C6H14O6) (w/
w). The amounts of total sugars, other polyhydric alco-
hols, and any hexitol anhydrides, if detected, are not
included in the requirements nor

~in
~NF22

the calculated amount under Other Impurities.

Change to read:
Packaging and storage—Preserve in tight containers.

~

Preserve in well-closed containers. Do not store below

208.
~NF22

Change to read:
Identification—
A: To 3 mL of a 1 in 75 dilution of it in

~

Dissolve 1.4 g of Noncrystallizing Sorbitol Solution in 75

mL of water. Transfer 3 mL of this solution to
~NF22

a 15-cm test tube, add 3 mL of freshly prepared catechol solution (1
in 10), mix, add 6 mL of sulfuric acid, mix again, and gently heat
the tube in a flame for about 30 seconds: a deep pink or wine-red
color appears.
B: The retention time of the major peak in the chromatogram

of the Assay preparation corresponds to that in the chromatogram
of the Standard preparation as obtained in the Assay.

Delete the following:
~

Specific gravity h841i: not less than 1.290.
~NF22

Delete the following:
~

Refractive index h831i: between 1.457 and 1.467.
~NF22

Add the following:

~

Microbial limits h61i—The total aerobic microbial count

using the Plate Method is not more than 103 cfu per mL, and

the total combined molds and yeasts count is not more than

102 cfu per mL.
~NF22

Add the following:

~

pH h791i: between 5.0 and 7.5, in a 14% (w/w) solution of

Noncrystallizing Sorbitol Solution in carbon dioxide-free

water.
~NF22

Add the following:

~

Water, Method I h921i: between 28.5% and 31.5%.
~NF22

Add the following:

~

Residue on ignition h281i: not more than 0.1%, calculated

on the anhydrous basis, determined on a 2-g portion, ac-

curately weighed.
~NF22

Delete the following:
~

Heavy metals, Method I h231i: 0.001%.
~NF22

Change to read:
Reducing sugars—
Cupric sulfate-iodide solution—Dissolve 81 g of potassium ci-

trate monohydrate, 92 g of potassium oxalate, and 74 g of potas-
sium carbonate in hot water, and dilute with water to 600 mL
(Solution A). Dissolve 25 g of cupric sulfate in hot water, and dilute
with water to 200 mL. Combine this solution with Solution A, and
mix for 30 minutes (Solution B). Dissolve 0.4 g of sodium hydrox-
ide in about 100 mL of water. Dissolve 3.4 g of potassium iodate
and 50 g of potassium iodide in this sodium hydroxide solution,
and dilute with water to 200 mL (Solution C). Add Solution C to
Solution B, and stir for at least 2 hours.
Procedure—Transfer about 30 g of Solution, accurately

weighed, to a 300-mL conical flask. Adjust the volume of the solu-
tion with water to 50 mL, and add 50.0 mL of Cupric sulfate-iodide
solution. Connect a suitable condenser to the flask, heat on a hot
plate adjusted to bring the solution to a boil within 3 minutes, and
gently reflux the solution for 5 minutes. Remove the flask from the
hot plate, and cool it in a water bath at 208 for 15 to 25 minutes. Do
not overcool. Slowly add 25 mL of 5 N sulfuric acid, and swirl
gently to mix. [NOTE—Foaming may occur when the 5 N sulfuric
acid is added.] Titrate the liberated iodine with 0.1 N sodium thio-
sulfate VS to a pale green color. Add 1 mL of starch TS, mix, and
continue the titration to a pale green-blue endpoint. Perform a
blank determination (see Titrimetry h541i), and make any neces-
sary correction. Calculate the titration difference, based on a 30-
g specimen weight, by the formula:

(30 /W)(0.1 / N)(B – S),
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in which W is the weight, in g, of the Solution taken, N is the nor-
mality of the sodium thiosulfate VS, and B and S are the volumes,
in mL, of sodium thiosulfate consumed in the blank and specimen
titrations, respectively. The titration difference is not more than
21.1 mL, corresponding to 0.21% reducing sugars (as dextrose).
The amount determined in this test is not included in the calculated
amount under Other Impurities.

&To an amount of Noncrystallizing Sorbitol Solution,

equivalent to 3.3 g on the anhydrous basis, add 3 mL of

water, 20.0 mL of cupric citrate TS, and a few glass beads.

Proceed as directed in the test for Reducing sugars under

Mannitol, beginning with ‘‘Heat so that boiling begins.’’

Heat so that boiling begins after 4 minutes, and maintain

boiling for 3 minutes. Cool rapidly, and add 40 mL of di-

luted acetic acid, 60 mL of water, and 20.0 mL of 0.05 N

iodine VS. With continuous shaking, add 25 mL of a mix-

ture of 6 mL of hydrochloric acid and 94 mL of water. When

the precipitate has dissolved, titrate the excess of iodine with

0.05 N sodium thiosulfate VS using 2 mL of starch TS,

added towards the end of the titration, as an indicator. Not

less than 12.8 mL of 0.05 N sodium thiosulfate VS is re-

quired, corresponding to not more than 0.3% of reducing

sugars, on the anhydrous basis, as glucose. The amount de-

termined in this test is not included in the calculated amount

under Other Impurities.&1S (NF22)

Add the following:

&Limit of nickel—Proceed as directed in the test for Limit

of nickel under Sorbitol Solution. Not more than 1 mg per g,

calculated on the anhydrous basis, is found.&1S (NF22)

Delete the following:
~

Other requirements—It meets the requirements forWater, Resi-
due on ignition, Chloride, Sulfate, and Arsenic, under Sorbitol
Solution, USP.

~NF22

Change to read:
Assay—
Mobile phase—Use filtered and degassed water.
Standard preparation—Transfer an accurately weighed quantity

of about 30 mg of USP Sorbitol RS to a 1-mL volumetric flask,
dissolve in and dilute with water to volume, and mix.
Assay preparation—Transfer about 2.0 g of Solution, accurately

weighed, to a 50-mL volumetric flask, dilute with water to volume,
and mix.
Resolution solution—Dissolve 1.5 mg of mannitol in 0.5 mL of

the Standard preparation, and mix.

Chromatographic system (see Chromatography h621i)—The
liquid chromatograph is equipped with a refractive index detector
maintained at 258, a 4.6-mm 6 3-cm guard column containing
packing L34, and a 7.8-mm6 10-cm analytical column containing
packing L34 and maintained at 858. The flow rate is about 0.6 mL
per minute. Chromatograph the Resolution solution, and record the
peak responses as directed under Procedure: the relative retention
times are about 0.7 for mannitol and 1.0 for sorbitol, and the reso-
lution, R, between the mannitol peak and the sorbitol peak is not
less than 2.0. Chromatograph the Standard preparation, and record
the peak responses as directed under Procedure: the relative stan-
dard deviation for replicate injections is not more than 2.0%.
Procedure—Separately inject equal volumes (about 20 mL) of

the Standard preparation and the Assay preparation into the chro-
matograph, record the chromatograms, and measure the responses
for the major peaks. Calculate the quantity, in mg, of C6H14O6 in
the portion of Solution taken by the formula:

50C(rU / rS),

in which C is the concentration, in mg per mL, of USP Sorbitol RS
in the Standard preparation, and rU and rS are the Sorbitol peak
responses obtained from the Assay preparation and the Standard
preparation, respectively.

~

Mobile phase , Resolut ion solut ion , Standard

preparation, and Chromatographic system—Proceed as di-

rected in the Assay under Sorbitol.

Assay preparation—Accurately weigh about 0.20 g of

Noncrystallizing Sorbitol Solution, dissolve in and dilute

with water to about 20 g. Accurately record the final solu-

tion weight, and mix thoroughly.

Procedure—Proceed as directed in the Assay under Sorbi-

tol. Calculate the percentage of D-sorbitol (C6H14O6) in the

portion of Noncrystallizing Sorbitol Solution taken by the

formula:

100(CS /CU)(rU / rS),

in which CS is the concentration, in mg per g, of USP Sor-

bitol RS in the Standard preparation;, calculated on the an-

hydrous basis; CU is the concentration, in mg per g, of

Noncrystallizing Sorbitol Solution in the Assay prepara-

tion;, calculated on the anhydrous basis; and rU and rS are

the peak responses obtained from the Assay preparation

and the Standard preparation, respectively.
~NF22
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BRIEFING

Modified Starch, page 1221 of PF 28(4) [July–Aug. 2002];
Pregelatinized Modified Starch, page 1222 of PF 28(4) [July–
Aug. 2002]. On the basis of comments received, these new mono-
graphs are being presented again with additional changes. It is pro-
posed to include treatment with enzymes in the Definition for
Modified Starch. It is proposed to includeWheat starch and Potato
starch under Botanic characteristics as sources of Modified
Starches. It is proposed to replace the existing Identification test
A because it was found that some modified starch products gave
results outside the criteria for this test and to modify Identification
test B to be consistent with proposed changes to the draft harmo-
nization Corn Starch monograph. Under the test forMicrobial lim-
its, it is proposed to include tests for both total microbial count and
total combined molds and yeasts in order to achieve consistency
with monographs of similar articles. It is also proposed to make
the pH range consistent with Food Chemical Codex specifications
for Food Starch, modified, and to use the test for Oxidizing sub-
stances from the current Starch monograph rather than from the
current Pregelatinized Starch monograph.

(EMC: C. Sheehan; AMB: D. Porter) RTS—39959-1

Add the following:

&Modified Starch

» Modified Starch is Starch modified by chemical

means. Food Starch may be acid-modified,

bleached, oxidized, esterified, or etherified, or

treated enzymatically to change the functional

properties (21 CFR 172.892).

Packaging and storage—Preserve Store in well-closed

containers at temperatures ranging from 08 to 558.

Botanic characteristics—

Corn starch—Polygonal, rounded or spheroidal granules

up to about 35 mm in diameter and usually having a circular

or several-rayed central cleft.

Tapioca starch—Spherical granules with one truncated

side, typically 5 to 35 mm in diameter and usually having

a circular or several-rayed central cleft.

Potato starch—Irregularly shaped, ovoid, or pear-shaped

granules, usually 30 to 100 mm in size but occasionally ex-

ceeding 100 mm; or rounded, 10 to 35 mm in size. There are

occasional compound granules having two to four compo-

nents. The ovoid and pear-shaped granules have an ec-

centric hilum, and the rounded granules have accentric or

slightly eccentric hilum. All granules show clearly visible

concentric striations.

Wheat starch—Large and small granules, usually 10 to 60

mm in diameter. The central hilum and striations are visible

or barely visible.

Identification—

A: Prepare a smooth mixture of 1 g of Modified Starch

with 2 mL of cold water, stir into 15 mL of boiling water,

boil gently for 2 minutes, and cool to room temperature: the

product is translucent to clear. Prepare a 2% (w/w) sodium

hydroxide solution. Weigh 0.6 g of Modified Starch, and

transfer to a 25-mL glass vial with a plastic cap. Add 9.4

g of water, cap, and shake vigorously to evenly disperse

the starch. Add 10 g of 2% NaOH solution, cap, and shake

vigorously for 1 minute to create a smooth mixture. Evalu-

ate within 1 minute. The final solution is translucent to opa-

que with a fluid consistency. A yellow tint of the final

solution is acceptable.

B: Awater slurry of the Modified Starch is colored red-

dish violet orange-red to deep blue by iodine TS.

Microbial limits h61i—It meets the requirements of the

tests for absence of Salmonella species and Escherichia

coli. The total aerobic microbial count does not exceed

103 cfu per g; the total combined molds and yeasts count

does not exceed 102 cfu per g.

pH h791i—Weigh 20.0 + 0.1 g of Modified Starch, trans-

fer to a suitable nonmetallic container, and add 100 mL of

water to obtain a slurry. Stir using a magnetic stirrer at a

moderate rate for about 5 minutes, and determine the pH

to the nearest 0.1 unit: between 4.5 and 8.0. 3.0 and 9.0.
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Loss on drying h731i—Dry it at 1208 for 4 hours. it loses

not more than 14% of its weight. Corn starch,Wheat starch,

and Tapioca starch: not more than 15.0%; Potato starch:

not more than 21.0%.

Residue on ignition h281i: not more than 0.5%, a test

specimen of 2.0 + 0.1 g being used.

Iron h241i: 0.002%, the Test Preparation being prepared as

follows. Dissolve the residue obtained in the test for Residue

on ignition in 8 mL of hydrochloric acid with the aid of gen-

tle heating. Dilute with water to 100 mL in a volumetric

flask, and mix. Dilute 25 mL of this solution with water

to 47 + 1 mL.

Oxidizing substances—To 5 g of Modified Starch add 20

mL of a mixture of methanol and water (1:1), then add 1 mL

of 6 N acetic acid, and stir until a homogeneous suspension

is obtained. Add 0.5 mL of a freshly prepared saturated

solution of potassium iodide, mix, and allow to stand for

5 minutes: no distinct blue, brown, or purple color is ob-

served. Transfer 4.0 g to a glass-stoppered, 125-mL conical

flask, and add 50.0 mL of water. Insert the stopper, and swirl

for 5 minutes. Transfer to a glass-stoppered, 50-mL centri-

fuge tube, and centrifuge to clarify. Transfer 30.0 mL of the

clear supernatant to a glass-stoppered, 125-mL conical

flask. Add 1 mL of glacial acetic acid and 0.5 g to 1.0 g

of potassium iodide. Insert the stopper, swirl, and allow to

stand for 25 to 30 minutes in the dark. Add 1 mL of starch

TS, and titrate with 0.002 N sodium thiosulfate VS to the

disappearance of the starch-iodine color. Perform a blank

determination, and make any necessary correction. Each

mL of 0.002 N sodium thiosulfate is equivalent to 34 mg

of oxidant, calculated as hydrogen peroxide. Not more than

12.6 mL of 0.002 N sodium thiosulfate is required (180 mg

per g, calculated as H2O2): not more than 0.018% of oxidiz-

ing substances is found.

Limit of sulfur dioxide—Mix 20.0 + 0.1 g of Modified

Starch with 200 mL of 5 percent alcohol until a smooth sus-

pension is obtained, and vacuum filter through paper (What-

man No.1 or equivalent). To 100 mL of the filtrate add 3 mL

of starch TS, and titrate with 0.10 N iodine to the first per-

manent blue color. Not more than 2.7 mL is consumed: not

more than 0 .008% 0.005% of sul fu r d ioxide is

found.&1S (NF22)

BRIEFING

Pregelatinized Modified Starch, page 1222 of PF 28(4) [July–
Aug. 2002]—See briefing under Modified Starch.

(EMC: C. Sheehan; AMB: D. Porter) RTS—39960-1

Add the following:

&Pregelatinized Modified Starch

» Pregelatinized Modified Starch is Modified

Starch that has been chemically or mechanically

processed, or both, to rupture all or part of the

granules to produce a product that swells in cold

water.

Identification—

A: Prepare a smooth mixture of 1 g of Pregelatinized

Modified Starch with 2 mL of cold water, stir into 15 mL

of boiling water, boil gently for 2 minutes, and cool to room

temperature: the product is translucent to clear. Prepare a 2%

(w/w) sodium hydroxide solution. Weigh 0.6 g of Pregela-

tinized Modified Starch, and transfer to a 25-mL glass vial

with a plastic cap. Add 9.4 g of water, cap, and shake vig-
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orously to evenly disperse the starch. Add 10 g of 2% NaOH

solution, cap, and shake vigorously for 1 minute to create a

smooth mixture. Evaluate within 1 minute. The final solu-

tion is translucent to opaque with a fluid consistency. A yel-

low tint of the final solution is acceptable.

B: An aqueous dispersion of Pregelatinized Modified

Starch is colored reddish violet orange-red to deep blue by

iodine TS.

pH h791i—Wet 10.0 + 0.1 g of Pregelatinized Modified

Starch with 10 mL of alcohol, then dilute with water to

300 mL to obtain an aqueous dispersion. Stir continuously

at a moderate rate for 5 minutes, and determine the pH to the

nearest 0.1 unit: between 4.5 and 8.0. 3.0 and 9.0.

Loss on drying h731i—Dry it at 1208 for 4 hours: it loses

not more than 15% of its weight.

Residue on ignition h281i: not more than 1.5%, a test

specimen of 2.0 + 0.1 g being used.

Oxidizing substances—To 5 g of Pregelatinized Modified

Starch add 20 mL of a mixture of methanol and water (1:1),

then add 1 mL of 6 N acetic acid, and stir until a homoge-

neous suspension is obtained. Add 0.5 mL of a freshly pre-

pared saturated solution of potassium iodide, mix, and allow

to stand for 5 minutes: no distinct blue, brown, or purple

color is observed.

Limit of sulfur dioxide—Mix 20.0 + 0.1 g of Pregelati-

nized Modified Starch with 100 mL of 95 percent alcohol,

and stir for several minutes to completely wet the starch.

Slowly add 100 mL of water, and stir until a smooth suspen-

sion is obtained. Allow the starch mixture to set undisturbed

until most of the starch has settled, and filter the aqueous

portion through paper (Whatman No. 1 or equivalent). To

100 mL of the clear filtrate add 100 mL of water, and

mix. Add 3 mL of starch TS, and titrate with 0.010 N iodine

to the first permanent blue or purple color. Not more than 2.7

mL is consumed: not more than 0.008% 0.005% of sulfur

dioxide is found.

Other requirements—It meets the requirements for Pack-

aging and storage and in the tests forMicrobial limits , Loss

on drying, and Iron, and Oxidizing substances under Mod-

ified Starch.&1S (NF22)

BRIEFING

Tapioca Starch, page 838 of PF 28(3) [May–June 2002]. This
new monograph is being presented again with a proposed change
to the Packaging and storage section, to incorporate specifications
provided by the manufacturer. A new volumetric solution is also
proposed for use in the test for Limit of sulfur dioxide.

(EMC: C. Sheehan; PSD: C. Okeke) RTS—39936-1

Add the following:

~Tapioca Starch

» Tapioca Starch consists of the starch granules

separated from the tubers of tapioca (cassava)

[Manihot utilissima Pohl (Fam. Euphorbiaceae)].

Change to read:

Packaging and storage—Preserve in well-closed con-

tainers. &Store at 258 , excursion permitted up to

408.&1S (NF22)

Botanic characteristics—Examine Tapioca Starch under a

microscope, using not less than 206 magnification and

using glycerin as the mounting agent: it appears as spherical

granules with one truncated side, typically having a 5- to

35-mm diameter and having circular or several-rayed central

clefts.
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Identification—

A: Suspend 1 g of Tapioca Starch in 50 mL of water,

boil for 1 minute, and cool: a thin, cloudy mucilage is

formed.

B: To 10 mL of the mucilage obtained in Identification

test A add 0.04 mL each of iodine and potassium iodide TS:

a reddish violet to dark blue color is produced, which disap-

pears on heating and reappears on cooling.

Microbial limits h61i—It meets the requirements of the test

for absence of Escherichia coli. The total aerobic microbial

count does not exceed 103 cfu per g, and the total combined

molds and yeasts count does not exceed 102 cfu per g.

pH h791i—Weigh 20.0 + 0.1 g of Tapioca Starch, transfer

to a suitable nonmetallic container, and add 100 mL of water

to obtain a slurry. Agitate continuously at a moderate rate for

5 minutes, then stop agitation, and immediately determine

the pH: between 4.5 and 7.0.

Loss on drying h731i—Dry it at 1308 for 90 minutes: it

loses not more than 16.0% of its weight.

Residue on ignition h281i: not more than 0.6%, determined

on a 1.0-g specimen.

Iron h241i: 0.002%, the Test Preparation being prepared as

follows. Shake 0.75 g 0.25 g of Tapioca Starch with 15 mL

of 0.1 N hydrochloric acid, and filter. Use 10 mL of this

solution as the Test Preparation.

Limit of oxidizing substances—Transfer 4.0 g of Tapioca

Starch to a glass-stoppered, 125-mL conical flask, and add

50.0 mL of water. Insert the stopper, and swirl for 5 minutes.

Decant into a glass-stoppered, 50-mL centrifuge tube, and

centrifuge to clarify. Transfer 30.0 mL of the clear superna-

tant to a glass-stoppered, 125-mL conical flask. Add 1 mL

of glacial acetic acid and 0.5 to 1.0 g of potassium iodide.

Insert the stopper, swirl, and allow to stand for 25 to 30 min-

utes in the dark. Add 1 mL of starch TS, and titrate with

0.002 N sodium thiosulfate VS to the disappearance of the

starch-iodide color. Perform a blank determination, and

make any necessary correction (see Titrimetry h541i). Each

mL of 0.002 N sodium thiosulfate is equivalent to 34 mg of

oxidant, calculated as hydrogen peroxide. Not more than 1.4

mL of 0.002 N sodium thiosulfate is required: not more than

0.002% of oxidizing substances is found.

Change to read:

Limit of sulfur dioxide—Mix 20 g of Tapioca Starch with

200 mL of water until a smooth suspension is obtained, and

filter. To 100 mL of the clear filtrate add 3 mL of starch TS,

and titrate with 0.010 N &0.01 N&1S (NF22) iodine solution

&VS&1S (NF22) to the first permanent blue color. Not more than

1.7 mL is consumed: not more than 0.005% of sulfur diox-

ide is found.
~NF22

BRIEFING

Stearoyl Macrogolglycerides, page 1223 of PF 28(4) [July–
Aug. 2002]. This proposed new monograph is being presented
again with changes approved by the Expert Committee on Nomen-
clature and Labeling. The changes reflect terminology used in the
United States, particularly in several excipient standards appearing
in the National Formulary. The term ‘‘polyethylene glycol’’ and
the ‘‘polyoxyl’’ designations for esters and ethers formed with
polyethylene glycol and organic acids and alcohols or polyols re-
place the ‘‘macrogol’’ terminology that is seen elsewhere.

(EMC: C. Sheehan; NL: C. Barnstein) RTS—39930-1

Add the following:

&Stearoyl Macrogolglycerides
Polyoxylglycerides

» Stearoyl Macrogolglycerides Polyoxylglycer-

ides are mixtures of monoesters, diesters, and tri-

esters of glycerol and monoesters and diesters of

macrogols polyethylene glycols with a nominal
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mean relative molecular weight between 300 and

4000. They are produced by partial alcoholysis of

saturated oils, mainly containing triglycerides of

stearic acid, with macrogol, polyethylene glycol,

by esterification of glycerol and macrogol poly-

ethylene glycol with fatty acids, or as a mixture

of glycerol esters and ethylene oxide condensate

with the fatty acids of the hydrogenated oils.

The Hydroxyl Value does not differ by more than

15 units from the nominal value, and the Saponi-

fication Value does not differ by more than 10

units from the nominal value. The average molec-

ular weight is not less than 90.0 percent and not

more than 110.0 percent of the labeled nominal

value.

Packaging and storage—Preserve in tight containers, pro-

tected from light and moisture. Store at controlled room

temperature.

Labeling—Label it to indicate the average nominal molec-

ular weight of esters as part of the official title. The label

also indicates the Hydroxyl Value and the Saponification

Value.

USP Reference standards h11i—USP Stearoyl Macrogol-

glycerides Polyoxylglycerides RS.

Identification—

A: Infrared Absorption h197Ki.

B: It meets the requirements for Identification test B un-

der Caprylocaproyl Macrogolglycerides. Polyoxylglycer-

ides.

Acid value h401i: not more than 2.0, determined on a 2.0-g

specimen.

Hydroxyl value h401i—The Hydroxyl Value, between 25

and 56, does not differ by more than 15 units from the nom-

inal value, determined on a 1.0-g specimen, accurately

weighed.

Iodine value h401i: not more than 2.0.

Peroxide value h401i: not more than 6.0, determined on a

2.0-g specimen.

Saponification value h401i—The Saponification Value, be-

tween 67 and 112, does not differ by more than 10 units

from the nominal value, determined on a 2.0-g specimen.

Fatty acid composition h401i: not more than 5.0% each of

lauric acid and myristic acid is found; between 40.0% and

50.0% of palmitic acid is found; and between 48.0% and

58.0% of stearic acid is found.

Water,Method I h921i: not more than 1.0%, determined on

a 1.0-g specimen.

Total ash h561i: not more than 0.2%, determined on a 1.0-g

specimen.

Heavy metals, Method II h231i: 0.001%.

Limit of free ethylene oxide and dioxane—Proceed as di-

rected in the test for Limit of free ethylene oxide and dioxane

under Caprylocaproyl Macrogolglycerides Polyoxylglycer-

ides: not more than 1 mg of ethylene oxide per g is found;

and not more than 10 mg of dioxane per g is found.

Limit of free glycerol—Proceed as directed in the test for

Limit of free glycerol under Caprylocaproyl Macrogolgly-

cerides Polyoxylglycerides: not more than 5.0% is

found.&1S (NF22)
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GENERAL CHAPTERS

General Tests and Assays

General Requirements for
Tests and Assays

BRIEFING

h11i Reference Standards, USP 26 page 1966, page 3005 of
the First Supplement, page 3212 of PF 22(6) [Nov.–Dec. 1996],
page 4500 of PF 23(4) [July–Aug. 1997], page 5180 of PF
23(6) [Nov.–Dec. 1997], page 6925 of PF 24(5) [Aug.–Sept.
1998], page 8222 of PF 25(3) [May–June 1999], page 8561 of
PF 25(4) [July–Aug. 1999], page 8893 of PF 25(5) [Sept.–Oct.
1999], page 9222 of PF 25(6) [Nov.–Dec. 1999], page 218 of
PF 26(1) [Jan.–Feb. 2000], page 471 of PF 26(2) [Mar.–Apr.
2000], page 793 of PF 26(3) [May–June 2000], page 1101 of
PF 26(4) [July–Aug. 2000], page 1369 of PF 26(5) [Sept.–Oct.
2000], page 1606 of PF 26(6) [Nov.–Dec. 2000], page 1832 of
PF 27(1) [Jan.–Feb. 2001], page 2268 of PF 27(2) [Mar.–Apr.
2001], page 2594 of PF 27(3) [May–June 2001], page 2806 of
PF 27(4) [July–Aug. 2001], page 3071 of PF 27(5) [Sept.–Oct.
2001], page 3348 of PF 27(6) [Nov.–Dec. 2001], page 111 of
PF 28(1) [Jan.–Feb. 2002], page 433 of PF 28(2) [Mar.–Apr.
2002], page 839 of PF 28(3) [May–June 2002], page 1224 of
PF 28(4) [July–Aug. 2002], page 1468 of PF 28(5) [Sept.–Oct.
2002], page 1913 of PF 28(6) [Nov.–Dec. 2002], page 163 of
PF 29(1) [Jan.–Feb. 2003], page 483 of PF 29(2) [Mar.–Apr.
2003], and page 710 of PF 29(3) [May–June 2003].

(HDQ) RTS—38539-2; 39761-1; 39773-1; 39859-1; 39884-
1; 39894-1; 39894-4; 39903-4; 39903-5; 39917-1; 39918-3;
39918-4; 39918-5; 39930-1

Add the following:

&USP Betahistine Hydrochloride RS—Dry portion at

1008 to 1058 to constant weight before using.&1S (USP27)

Change to read:
USP Brinzolamide Related Compound B RS [desethyl brinzo-
lamide oxalate]

&[(R-4-amino)-2,3-dihydro-2-(3-methoxypropyl)-4H-thie-

no[3,2,-e]-thiazine-6-sulfonamide-1,1-dioxide ethandioate

1:1]&1S (USP27)

(C10H17N3O5S3 �C2H2O4 445.49)—Do not dry.

Delete the following:
&USP Cinoxate RS.&1S (USP27)

Add the following:

&USP Cyclandelate RS—Dry portion over silica gel for 24

hours before using.&1S (USP27)

Add the following:

&USP Gamma Cyclodextrin RS—[To come.]&1S (USP27)

Add the following:

&USP Gemcitabine Hydrochloride RS—Do not dry be-

fore using. Preserve in well-closed containers.&1S (USP27)

Add the following:

&USP Irbesartan RS—Do not dry.&1S (USP27)

Add the following:

&USP Loratadine RS.&1S (USP27)

Delete the following:
&USP Mandelic Acid RS—Do not dry. Determine the water con-
tent titrimetrically at the time of use. Keep container tightly closed
and protected from light.&1S (USP27)

Add the following:

&USP Nimodipine RS.&1S (USP27)

Add the following:

&USP Nimodipine Related Compound A RS [Bis(2-

methoxyethyl) 2,6-dimethyl-4-(3-nitrophenyl)-1,4-dihydro-

p y r i d i n e - 3 , 5 - d i c a r b o x y l a t e ] ( C 2 1H 2 3N 2O 7

415.14).&1S (USP27)

Add the following:

&USP Polyoxyl Lauryl Ether RS.&1S (USP27)

Add the following:

&USP Polyoxyl Oleate RS.&1S (USP27)

Add the following:

&USP Polyoxyl Stearyl Ether RS.&1S (USP27)
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Add the following:

&USP Quinapril Hydrochloride RS—Do not dry.&1S (USP27)

Add the following:

&USP Quinapril Related Compound A RS [Ethyl [3S-

[2R*), 3a, 11ab]]-1,3,4,6,11,11a-hexahydro-3-methyl-1,4-

dioxo-a-(2-phenylethyl)-2H-pyrazino[1,2, b]isoquinoline-

2-acetate] (C25H27N2O4 419.49)—Do not dry.&1S (USP27)

Add the following:

&USP Quinapril Related Compound B RS [3-Isoquino-

linecarboxylic acid, 2-[2-[(1-carboxy-3-phenylpropyl)ami-

no]-1-oxopropyl]-1,2,3,4-tetrahydro-, [3S-[2[R*(R*)],

3R*]] (C23H26N2O5 410.47)—Do not dry.&1S (USP27)

Add the following:

&USP Stearoyl Macrogolglycerides Polyoxylglycerides

RS—Store in original container and prevent exposure to

air, heat, and moisture.&1S (USP27)

BRIEFING

h311i Alginates Assay, USP 26 page 2062 and page 643 of PF
26(3) [May–June 2000]. The modified general test chapter Algi-
nates Assay h311i, which previously appeared in Pharmacopeial
Previews, is now forwarded, with changes, to In-Process Revision.
It is proposed to revise the System Suitability section to address
comments received regarding the blank determination and the de-
termination of percentage carbon dioxide released from the stan-
dard. For clarification purposes, a formula for calculating the
blank determination has been added and limits for percentage car-
bon dioxide released from the standard have also been added.

(EMC: D. Bempong) RTS—39912-1

Delete the following:

&In a suitable closed system, liberate the carbon dioxide from
the uronic acid groups of about 250 mg of the test specimen by
heating with about 6 N hydrochloric acid, and sweep the carbon
dioxide by means of an inert gas into a titration vessel contain-
ing25.0 mL of 0.25 N sodium hydroxide VS. Add 10 mL of barium
chloride solution (1 in 10) to the titration vessel, insert a tight stop-
per, and shake the flask gently for 1 to 2 minutes. Allow to stand for
at least 5 minutes. Add 3 drops of phenolphthalein TS, and titrate
with 0.1 N hydrochloric acid VS to the first loss of a pink endpoint.
Perform a blank determination (see Residual Titrations under Titri-
metry h541i). Each mL of 0.25 N sodium hydroxide consumed is
equivalent to 5.5 mg of carbon dioxide (CO2).
In a suitable system, precautions must be taken against leakage

and overheating of the reaction mixture, and there should be ade-
quate sweeping time and avoidance of entrainment of hydrochloric
acid. The system is not considered to be suitable unless a 250-mg

test specimen of D-glucuronolactone, accurately weighed, results
in a net titration value between 11.0 and 11.7 mL of 0.25 N sodium
hydroxide. One suitable system, with accompanying procedure, is
given below.&1S (USP27)

Delete the following:

&APPARATUS

The apparatus shown in the accompanying diagram consists es-
sentially of a soda lime column, A, a mercury valve, B, connected
through a side arm to a reaction flask, D, by means of a rubber con-
nection, C. Flask D is a 100-mL round-bottom, long-neck boiling
flask, resting in a suitable heating mantle, E.
The reaction flask is provided with a reflux condenser, F, to

which is fitted a delivery tube,G, of 40-mL capacity, having a stop-
cock, H. The reflux condenser terminates in a trap, I, containing 25
g of 20-mesh zinc or tin, which can be connected with an absorp-
tion tower, J.
The absorption tower consists of a 45-cm tube fitted with a me-

dium-porosity, sintered-glass disk sealed to the inner part above the
side arm and having a delivery tube sealed to it extending down to
the end of the tube. A trap, consisting of a bulb of approximately
100-mL capacity, is blown above the sintered-glass disk, and the
outer portion of a ground spherical joint is sealed on above the
bulb. A 250-mL conical flask, K, is connected to the bottom of
the absorption tower. The top of the tower is connected to a soda
lime tower, L, which is connected to a suitable pump to provide
vacuum and air supply, the selection of which is made by a
three-way stopcock, M. The volume of air or vacuum is controlled
by a capillary-tube regulator or needle valve, N.
All joints are size (35/25), ground spherical type.&1S (USP27)

Delete the following:

&PROCEDURE

Unless otherwise directed, transfer a specimen of about 250 mg,
accurately weighed, into the reaction flask, D, add 25 mL of dilute
hydrochloric acid (1 in 120), insert several boiling chips, and con-
nect the flask to the reflux condenser, F, using phosphoric acid as a
lubricant. [NOTE—Stopcock grease may be used for the other con-
nections.] Check the system for air leaks by forcing mercury up
into the inner tube of the mercury valve, B, to a height of about
5 cm. Turn off the pressure using the stopcock, M. If the mercury
level does not fall appreciably after 1 to 2 minutes, the apparatus
may be considered to be free from leaks. Draw carbon dioxide-free
air through the apparatus at a rate of 3000 to 6000 mL per hour.
Raise the heating mantle, E, to the flask, heat the specimen to boil-
ing, and boil gently for 2 minutes. Turn off and lower the mantle,
and allow the specimen to cool for 15 minutes. Charge the delivery
tube, G, with 23 mL of hydrochloric acid. Disconnect the absorp-
tion tower, J, rapidly transfer 25.0 mL of 0.25 N sodium hydroxide
VS to the tower, add 5 drops of butyl alcohol, and again connect
the absorption tower. Draw carbon dioxide-free air through the ap-
paratus at the rate of about 2000 mL per hour, add the hydrochloric
acid to the reaction flask through the delivery tube, raise the heat-
ing mantle, and heat the reaction mixture to boiling. After 2 hours,
discontinue the current of air and heating. Force the sodium hy-
droxide solution down into the flask, K, using gentle air pressure,
and then rinse down the absorption tower with three 15-mL por-
tions of water, forcing each washing into the flask with air pressure.
Remove the flask, and add to it 10 mL of barium chloride solution
(1 in 10). Insert the stopper in the flask, shake gently for about 2
minutes, add phenolphthalein TS, and titrate with 0.1 N hydro-
chloric acid VS. Perform a blank determination (see Residual Ti-
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trations under Titrimetry h541i). Each mL of 0.25 N sodium hy-
droxide consumed is equivalent to 5.5 mg of carbon dioxide
(CO2).&1S (USP27)

Add the following:

&APPARATUS

The required apparatus (see Figure 1) contains a capillary

metering valve, A, followed by a flowmeter, B, to control

and monitor the flow of nitrogen through the system. Halo-

genated vinyl plastic tubing* and a rubber fitting, C, are used

to connect the flowmeter to a sidearm of a reaction flask, D.

Flask D is a 250-mL round-bottom, boiling flask, resting in

a suitable heating mantle, E. Flask D is provided with a 225-

mm Hopkins coil reflux condenser, F. The condenser termi-

nates in a U-shaped trap, G, which contains two 25-g bands

of 20-mesh zinc, the bands being bounded and separated by

three 3-inch plugs of glass wool. The trap terminates in an

adapter, H, that by means of a halogenated vinyl plastic tub-

ing and a twistcock connector, I, connects with a 250-mL

gas washing bottle, J. The inlet (bubbling) tube extends al-

most to the bottom of the gas washing bottle, and it termi-

nates in a fritted disc having a coarse porosity. The size of all

glass joints is 24/40, except for the 45/50 joint of the gas

washing bottle.&1S (USP27)

Change to read:

Apparatus for Alginates Assay

* This type of tubing is commonly referred to as Tygon tub-
ing. This note is added for clarity and it does not constitute
USP’s endorsement of this product.
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&Fig. 1. Apparatus for Alginates Assay&1S (USP27)

Add the following:

&SYSTEM SUITABILITY

Using D-glucuronolactone as the standard, proceed as di-

rected for Procedure, but do not perform preboiling steps.

The system is suitable if the following criteria are met: (1)

a blank determination results in a net titration value between

0.2 and 0.6 mL of 0.1 N hydrochloric acid, and (2) the re-

covery obtained from the standard is between 99.0% and

101.0%. C, between 0.02 and 0.06 mEq of 0.1 N hydro-

chloric acid, calculated as follows:

Ab – Bb,

in which Ab is the number of mEq of 0.25 N sodium hydrox-

ide in the 25 mL used, and Bb is the number of mEq of 0.1 N

hydrochloric acid used in the blank titration; and (2) the per-

centage of carbon dioxide, CO2, obtained from the standard

is between 24.7% and 25.3%.&1S (USP27)

Add the following:

&PROCEDURE

Unless otherwise directed in the individual monograph,

transfer a specimen of about 250 mg, accurately weighed,

into the reaction flask, D, add 50 mL of 0.1 N hydrochloric

acid, insert several boiling chips, and connect the flask to the

reflux condenser, F, using phosphoric acid as a lubricant.

[NOTE—Stopcock grease may be used for the other connec-
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tions.] Connect the nitrogen line to the sidearm of the flask,

and adjust the flow of cooling water to about 2 liters per

minute.

[NOTE—The following preboiling steps, outlined in this

paragraph, are optional and need only be performed when

the presence of inorganic carbonates is suspected.] Maintain

the flow of nitrogen through the apparatus at 90 to 100 mL

per minute. Raise the heating mantle, E, to the flask, heat the

specimen to boiling, and boil gently for 2 minutes. Turn the

heat off, lower the mantle, E, and allow to cool for about 10

minutes.

Connect the empty gas washing bottle assembly, J, and

sweep the system with nitrogen at a rate of 90 to 100 mL

per minute for 5 minutes. Reduce the nitrogen flow to 60

to 65 mL per minute, add 10 drops of butyl alcohol, 25.0

mL of 0.25 N sodium hydroxide VS, and 50 mL of distilled

water into the bottle, rinsing down the inside of the gas

washing bottle, and replace the cap. Detach the rubber fit-

ting, C, from sidearm, and add 46 mL of hydrochloric acid

through the sidearm of the boiling flask. Reattach the nitro-

gen line, raise the heating mantle, and heat the reaction mix-

ture to boiling. After 2 hours of boiling, increase the

nitrogen flow to 90 to 100 mL per minute, discontinue the

heating, and lower the mantle. Allow to cool for 10 minutes.

Disconnect, and disassemble the gas washing bottle. Using

a directed stream of distilled water, thoroughly rinse all parts

of the bubbling tube and cap, collecting the washings in the

gas washing bottle. Use nitrogen to gently force all water

out of the bubbling tube. To the bottle immediately add

10 mL of 10% barium chloride solution and a stirring bar.

Insert a tight stopper, and stir gently for 1 minute. Allow to

stand for at least 5 minutes. Add three drops of phenolphtha-

lein TS, and titrate with 0.1 N hydrochloric acid VS. Per-

form a blank determination (see Residual Titrations under

Titrimetry h541i). Calculate the percentage of carbon diox-

ide, CO2, by the formula:

2200[(A – B) – C]/(1000W)(1 – D),

in which A is the number of mEq of 0.25 N sodium hydrox-

ide in the 25 mL used; B is the number of mEq of 0.1 N

hydrochloric acid used for the titration of the sample or

the standard; C is the number of mEq of 0.1 N hydrochloric

acid used for the titration of the blank; net titration value

calculated in the blank determination. W is the weight, in

g, of the sample or the standard taken; and D is the percen-

tage obtained in the test for Loss on drying for the sample or

for the standard.&1S (USP27)

BRIEFING

h341i Antimicrobial Agents—Content, USP 26 page 2064. It
is proposed to revise the Standard Preparation sections of the test
for Benzyl Alcohol and the test for Methylparaben and Propyl-
paraben under General Gas Chromatographic Method to include
the use of the Reference Standards USP Benzyl Alcohol RS, USP
Methylparaben RS, and USP Propylparaben RS which are now
available. In addition, editorial style changes have been made.

(PA7b: B. Davani) RTS—39962-1

Change to read:

GENERAL GAS CHROMATOGRAPHIC
METHOD

The general procedures set forth in the following paragraphs are
applicable to the quantitative determination of benzyl alcohol,
chlorobutanol, phenol, and the methyl, ethyl, propyl, and butyl es-
ters of p-hydroxybenzoic acid, the latter being treated as a group,
the individual members of which, if present, are capable of separate
determination. Prepare the Internal Standard Solution and the
Standard Preparation for each agent as directed individually be-
low. Unless otherwise directed below, prepare the Test Preparation
from accurately measured portions of the Internal Standard Solu-
tion and the sample under test, of such size that the concentration of
the agent and the composition of the solvent correspond closely to
the concentration and composition of the Standard Preparation.
Suggested operating parameters of the gas chromatograph appara-
tus are given in the accompanying table, the carrier gas being he-
lium or nitrogen, and the detector being the flame-ionization type.
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Suggested Operating Parameters of Gas Chromatograph
Apparatus

Agent

Column Size Column
Packing

Phases and
Support

Flow Rate,
mL per min.

Column
Tempera-
tureLength ID

Benzyl
Alcohol

1.8 m 3 mm 5%G16/
S1A

50 1408

Chloro-
butanol

1.8 m 2 mm 5%G16/
S1A

20 1108

Phenol 1.2 m 3 mm 5%G16/
S1A

50 1458

Parabens 1.8 m 2 mm 5%G2/S1A 20 1508

Benzyl Alcohol

Internal Standard Solution—Dissolve about 380 mg of phenol
in 10 mL of methanol contained in a 200-mL volumetric flask. Add
water to volume, and mix.
Standard Preparation—Dissolve about 180 mg of benzyl al-

cohol,

&USP Benzyl Alcohol RS,&1S (USP27)

accurately weighed, in 20.0 mL of methanol contained in a 100-mL
volumetric flask. Add Internal Standard Solution to volume, and
mix.
Procedure—Separately inject equal volumes (about 5 mL) of

the Standard Preparation and the Test Preparation into the chro-
matograph, record the chromatograms with the apparatus adjusted
to the parameters set forth in the accompanying table, and measure
the areas under the peaks for benzyl alcohol and phenol. Calculate
the content, in mg per mL, of benzyl alcohol (C7H8O) in the speci-
men taken by the formula:

100(C/V)(p1 / p2)(P2 /P1),

in which C is the concentration, in mg per mL, of benzyl alcohol in
the Standard Preparation; V is the volume, in mL, of the specimen
under test used in preparing each 100 mL of the Test Preparation;
p1 and p2 are the peak areas for benzyl alcohol and phenol, respec-
tively, obtained from the Test Preparation; and P1 and P2 are the
peak areas of benzyl alcohol and phenol, respectively, obtained
from the Standard Preparation.

Chlorobutanol

Internal Standard Solution—Transfer about 140 mg of benz-
aldehyde to a 100-mL volumetric flask, add 10 mL of methanol,
and swirl to dissolve. Dilute with water to volume, and mix.
Standard Preparation—Transfer about 125 mg of chloro-

butanol, accurately weighed, to a 25-mL volumetric flask. Add 2
mL of methanol, swirl to dissolve, dilute with water to volume, and
mix. Transfer 5.0 mL of this solution and 5.0 mL of Internal Stan-
dard Solution to a 25-mL flask, and mix to obtain a solution having
a known concentration of about 2.5 mg of chlorobutanol per mL.
Test Preparation—Dilute, if necessary, an accurately measured

volume of the specimen under test quantitatively with methanol to
obtain a solution containing not more than about 5.0 mg of chloro-
butanol per mL. Combine 3.0 mL of this solution with 3.0 mL of
Internal Standard Solution, and mix.
Chromatographic System (see Chromatography h621i)—

[NOTE—See accompanying table for column dimensions, column
packing phase and support, flow rate, and column temperature.]

The injection port temperature is maintained at 1808, and the de-
tector is maintained at 2208. Chromatograph the Standard Prepa-
ration, and record the peak responses as directed for Procedure:
the relative retention times are about 0.8 for benzaldehyde and
1.0 for chlorobutanol; the resolution, R, between benzaldehyde
and the chlorobutanol is not less than 2.0; and the relative standard
deviation for replicate injections is not more than 2.0%.
Procedure—Separately inject equal volumes (about 1 mL) of

the Standard Preparation and the Test Preparation into the chro-
matograph, record the chromatograms, and measure the areas for
the major peaks. Calculate the quantity, in mg, of chlorobutanol
(C4H7Cl3O) in each mL of the specimen under test by the formula:

C(L/D)(RU /RS),

in which C is the concentration, in mg per mL, of chlorobutanol,
calculated on the anhydrous basis, in the Standard Preparation; L
is the labeled quantity, in mg, of chlorobutanol in each mL of the
specimen under test; D is the concentration, in mg per mL, of
chlorobutanol in the Test Preparation, based on the volume of
specimen under test taken and the extent of dilution; and RU and
RS are the ratios of the chlorobutanol peak to the benzaldehyde
peak obtained from the Test Preparation and the Standard Prepa-
ration, respectively.

Phenol

Internal Standard Solution—Pipet 1 mL of benzyl alcohol
into a 500-mL volumetric flask, add methanol to volume, and mix.
Standard Preparation—Dissolve about 75 mg of phenol, ac-

curately weighed, in 7.5 mL of methanol contained in a 100-mL
volumetric flask. Add 20.0 mL of Internal Standard Solution, then
add water to volume, and mix.
Procedure—Separately inject equal volumes (about 3 mL) of

the Standard Preparation and the Test Preparation into the chro-
matograph, record the chromatograms with the apparatus adjusted
to the parameters set forth in the accompanying table, and measure
the areas under the peaks for phenol and benzyl alcohol Calculate
the content, in mg per mL, of phenol (C6H6O) in each mL of the
specimen taken by the formula:

100(C/V)(p1 / p2)(P2 /P1),

in which C is the concentration, in mg per mL, of phenol in the
Standard Preparation; V is the volume, in mL, of the specimen
under test used in preparing each 100 mL of the Test Preparation;
p1 and p2 are the peak areas for phenol and benzyl alcohol, respec-
tively, obtained from the Test Preparation; and P1 and P2 are the
peak areas of phenol and benzyl alcohol, respectively, obtained
from the Standard Preparation.

Methylparaben and Propylparaben

Internal Standard Solution—Place about 200 mg of benzo-
phenone in a 250-mL volumetric flask, dilute with ether to volume,
and mix.
Standard Preparation—Place 100 mg of methylparaben

&USP Methylparaben RS&1S (USP27)

and 10 mg of propylparaben,

&USP Propylparaben RS,&1S (USP27)

each accurately weighed, in a 200-mL volumetric flask, dilute with
Internal Standard Solution to volume, and mix. Place 10 mL of this
solution in a 25-mL conical flask, and proceed as directed for Test
Preparation, beginning with ‘‘Add 3 mL of pyridine.’’
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Test Preparation—Pipet 10 mL of the specimen under test and
10 mL of the Internal Standard Solution into a small separator.
Shake vigorously, allow the layers to separate, draw off the aque-
ous layer into a second separator, and transfer the ether layer into a
small flask through a funnel containing anhydrous sodium sulfate.
Extract the aqueous layer with two 10-mL portions of ether, also
filtering the extracts through the anhydrous sodium sulfate. Evapo-
rate the combined extracts under a current of dry air until the vol-
ume is reduced to about 10 mL, then transfer the residue to a 25-
mL conical flask. Add 3 mL of pyridine, complete the evaporation
of the ether, and boil on a hot plate until the volume is reduced to
about 1 mL. Cool, and add 1 mL of a suitable silylation agent, such
as bis(trimethylsilyl)trifluoroacetamide, bis(trimethylsilyl)aceta-
mide, or a mixture of hexamethyldisilazane and trimethylchlorosi-
lane [2:1 or 3:1 (v/v)]. Mix, and allow to stand for not less than 15
minutes.
Procedure—Separately inject equal volumes (2 mL) of the sila-

nized solution from the Standard Preparation and the Test Prepa-
ration into the chromatograph, record the chromatograms with the
apparatus adjusted to the parameters set forth in the accompanying
table, and measure the areas under the peaks for methylparaben,
propylparaben, and benzophenone. Calculate the content, in mg
per mL, of methylparaben (C8H8O3) in the sample under test by
the formula:

10(CM /V)(p1 / p3)(P3 /P1),

in which CM is the concentration, in mg per mL, of methylparaben
in the Standard Preparation; V is the volume, in mL, of the speci-
men taken; p1 and p3 are the peak areas for methylparaben and ben-
zophenone, respectively, obtained from the Test Preparation; and
P1 and P3 are the peak areas of methylparaben and benzophenone,
respectively, obtained from the Standard Preparation. Similarly,
calculate the content, in mg per mL, of propylparaben (C10H12O3)
in the specimen under test by the formula:

10(CP /V)(p2 / p3)(P3 /P2),

in which CP is the concentration, in mg per mL, of propylparaben in
the Standard Preparation; V is the volume, in mL, of the specimen
taken; p2 and p3 are the peak areas for propylparaben and benzo-
phenone, respectively, obtained from the Test Preparation; and P2

and P3 are the peak areas of propylparaben and benzophenone, re-
spectively, obtained from the Standard Preparation.
Ethylparaben and butylparaben may be determined in a similar

manner.

BRIEFING

h386i Environmentally Sensitive Preparations. The chapter
previously proposed as Shipping and Storage of Labile Prepara-
tions h1186i (see page 495 of PF 28(2) [Mar.–Apr. 2002]), is can-
celed. A new chapter, Environmentally Sensitive Preparations
h386i, is proposed by the USP Expert Committee on Packaging,
Storage, and Distribution. The Expert Committee believes that
most articles are uncompromised in the manufacturer’s original
container when shipped or stored under stressful environmental
conditions. However, there is uncertainty about the product’s sta-
bility when it is removed from the manufacturer’s original con-
tainer and repackaged into another container that may be shipped
or stored under stressful environmental conditions. This chapter is
intended to focus on this process to ensure that proper communica-
tion and requirements are established to protect the integrity of the
repackaged product until it reaches the patient.
The test criteria outlined for determining environmentally sensi-

tive preparations are similar to test requirements recommended in
the Q1A guidelines of the International Conference on Harmoniza-
tion. The emphasis is placed on repackaging practices of a repack-

ager, a pharmacist , or a manufacturer and also on the
communication channel from the manufacturer to the repackaging
pharmacist, and from the pharmacist to the patient. The USP Ex-
pert Committee believes that proper communication lines should
be maintained from the manufacturer to the repackager and to
the pharmacist. Some other aspects of the chapter remain the same.
These include the use of temperature monitoring devices as refer-
enced in Monitoring Devices—Time, Temperature, and Humidity
h1118i, and a consideration of the use of unit-of-use packaging
(as discussed in Packaging—Unit of Use h1136i) to obviate any
form of repackaging.
In addition, there are some editorial changes, and some modifi-

cation of the text based on the comments received from the pre-
vious publication of h1186i. Other changes in this proposed
chapter are intended to clarify the content.

(PSD: C. Okeke) RTS—39951-1

Add the following:

&h386i ENVIRONMENTALLY
SENSITIVE PREPARATIONS

In the interest of ensuring the integrity of a pharmaceuti-

cal article as it reaches the patient for a course of treatment,

this chapter focuses on preparations that may be repackaged

or dispensed in other than the market package so that proper

storage and shipment instructions can be included with the

official preparation. It is assumed that, as long as these pack-

aged preparations are transported according to the directions

in the package insert, the original manufacturer’s packages

are sufficient for assuring that these requirements are met.

An individual preparation is an Environmentally Sensitive

Preparation if data indicate the failure of that preparation to

conform to a monograph requirement after exposure to one

of the following sets of criteria.

CRITERIA TO DETERMINE IF A PRODUCT IS AN

ENVIRONMENTALLY SENSITIVE PREPARATION

NOTE—The dosage form may be protected from light

during the studies.

1. Use pertinent stability data available on file, or
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2. Determine if a preparation meets the test requirements

(a–d) listed below. If a preparation does not meet a

monograph requirement after exposure to conditions

specified for requirement a, retest as directed for b, c,

or d, as appropriate.

a. For any dosage form: 3 months at a temperature of 40

+ 28 and 75+ 5% relative humidity in the market con-

tainer, or 30+ 28 and 60+ 5% relative humidity for 6

months.

b. For solutions: 3 months at a temperature of 378 to 40+

28 and ambient humidity in the market container.

c. For semisolids and heterogeneous liquids, such as

creams, transdermal systems, gels, emulsions, and sus-

pensions; and for sterile solids for injection: 6 months at

a temperature of 30+ 28 and 60+ 5% relative humid-

ity in the market container.

d. For solid oral dosage form: 30 days at a temperature of

25 + 28 and 60 + 5% relative humidity in an open

dish (i.e., the container without closure, coil, desiccant,

or unsealed blisters).

Definitions

For the purpose of this chapter, a packager is defined as

one who puts a drug product into a primary container for

distribution to patients. A packager may be a repackager,

a pharmacist, or a manufacturer.

Labeling, Storage, and Shipping

Decisions regarding the labeling of a product as an Envi-

ronmentally Sensitive Preparation are the responsibility of

the packager and are based on the product’s characteristics

and stability history.

Where data establish that a preparation is an Environmen-

tally Sensitive Preparation, any of the following labeling

and shipping arrangements are employed, as appropriate,

to ensure monograph conformity.

a. The article is shipped in a manner that (1) ensures that

its integrity is maintained, and (2) is based on product

information, packaging data, and the distribution sys-

tem used.

b. The article is shipped in suitable appropriate protective

packaging—insulated package—that could include

foil-laminated polyethylene bags, desiccant containers,

or packages of sufficient desiccant capacity.

c. The article is shipped with a validated time–tempera-

ture monitoring device (seeMonitoring Devices—Time,

Temperature, and Humidity h1118iand other good stor-

age and shipping practice documents). The monitoring

device is affixed either to the outer shipping package or

to the packaging of individual containers (for example,

for mixed shipments).

d. Unopened packages shall be moved through the distri-

bution chain with the monitoring device intact.

e. Where shipping is expected to extend beyond 48 hours,

instructions are included, specifying that the article is

not to be used if the monitoring device discloses a cu-

mulative history of exposure equivalent to more than 48

hours at or above a temperature of 408. A manufacturer

may make other assurances about packaging and distri-

bution arrangements based on product data and infor-

mation.

Instructions to the Pharmacist or Repackager

Suitable information must be available to identify an En-

vironmentally Sensitive Preparation to the pharmacist or re-

packager along with appropriate instructions for handling

the preparation. For example, the labeling of a manufac-

# 2003 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

Pharmacopeial Forum
1144 IN-PROCESS REVISION Vol. 29(4) [July–Aug. 2003]

In
-P

ro
ce

ss
R

ev
is

io
n



turer’s multiple-unit package (or market repackage) of a hu-

midity-sensitive preparation may include one or more of the

following statements:

a. Do not dispense more than a 30-day supply of the pre-

scription in one multiple-unit container.

b. Dispense it in a desiccant container of sufficient desic-

cant capacity.

c. Dispense it in a tight or Class A container (see Con-

tainers—Permeation h671i) if it is not dispensed in a

market package.

d. ‘‘Do not repackage’’, if the medication is not to be re-

packaged.

e. Dispense it in a unit-of-use container (see Packaging—

Unit of Use h1136i).

f. Label the patient’s containers to state ‘‘use the contents

within 30 days from the first day that individual con-

tainer is opened’’.

Instructions to Institutional Settings

In an institutional setting, store packages of an Environ-

mentally Sensitive Preparation at controlled room tempera-

ture or according to labeled requirements in the market

package. Packages dispensed for use by a particular patient

should bear a beyond-use date of 3 months or 90 days and a

statement ‘‘Store at 208 to 258 (688 F to 778 F)’’, unless (1)

data support other labeling or (2) other manufacturer’s re-

commendations are applicable.

Instructions to the Manufacturer

For an Environmentally Sensitive Preparation for which

data support other labeling, beyond-use dates, or exposure

equivalents, the manufacturer must include labeling and in-

formation suitable for optimal handling by the practitioner

or pharmacist, by the repackager, and by the patient. Product

development or stability data can be used to determine ap-

propriate labeling and shipping statements that will properly

inform patients and practitioners.

When repackagers and pharmacists, including hospital,

emergency medical services, mail service, Internet-based

services, and other practitioners, request information about

product behavior upon exposure to various temperature and

humidity conditions, pharmaceutical manufacturers are en-

couraged to provide such information if available.

Exemptions

1. The following preparations are exempt from the above

considerations: those labeled that they must be stored

and transported refrigerated or frozen; labeled radio-

pharmaceuticals; and those shipped and received in

not more than the time period specified on the outer

package, provided data are available to show that the

stability of the article is not compromised during that

period under the expected conditions of temperature

and/or humidity.

2. For classifying a preparation as an Environmentally

Sensitive Preparation, the general chapter Uniformity

of Dosage Units h905i does not apply.&1S (USP27)

BRIEFING

h401i Fats and Fixed Oils,USP 26 page 2086. It is proposed to
add two general procedural sections, Anisidine Value and Total
Oxidation Value, to this general test chapter because these proce-
dures are proposed for several monographs containing polyunsatu-
rated fatty acids.

(DSN: G. Giancaspro; ETM: C. Sheehan) RTS—39705-4
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Add the following:

&ANISIDINE VALUE

The anisidine value is defined as 100 times the optical

density measured in a 1-cm cell of a solution containing 1

g of the substance to be examined in 100 mL of a mixture of

solvents and reagents according to the method described be-

low. [NOTE—Carry out the operations as rapidly as possible,

avoiding exposure to actinic light.]

Test Solution A—Dissolve 0.500 g of the substance to be

examined in isooctane, and dilute with the same solvent to

25.0 mL.

Test Solution B—To 5.0 mL of Test Solution A add 1.0

mL of a 2.5 g per L solution of p-anisidine in glacial acetic

acid, shake, and store protected from light.

Standard Solution—To 5.0 mL of isooctane add 1.0 mL

of a 2.5 g per L solution of p-anisidine in glacial acetic acid,

shake, and store protected from light.

Procedure—Measure the absorbance of Test Solution A

at 350 nm using isooctane as the blank. Measure the absor-

bance of Test Solution B at 350 nm exactly 10 minutes after

its preparation, using the Standard Solution as the compen-

sation liquid. Calculate the Anisidine Value from the expres-

sion:

in which AS is the absorbance of Test Solution B at 350 nm;

Ab is the absorbance of Test Solution A at 350 nm; and m is

the weight, in g, of the substance to be examined in Test

Solution A.&1S (USP27)

Add the following:

&TOTAL OXIDATION VALUE (TOTOX)

Total Oxidation Value is defined by the formula:

2PV + AV,

in which PV is the Peroxide Value, and AV is the Anisidine

Value.&1S (USP27)

BRIEFING

h429i Light Diffraction Measurement of Particle Size, page
484 of PF 29(2) [Mar.–April 2003]. This new general test chapter,
which was previously presented in 29 (2) is republished with addi-
tional revisions to clarify the text of this chapter: (1) Additional
information on the use of microscopy to determine agglomerates
is added to the opening paragraphs; (2) An elaboration of the use
of the Mie theory is added under Selection of an Appropriate Op-
tical Model; and (3) Recommendations to state the cell type, sam-
ple state and preparation, and the make and model of the equipment
are included in the section Conversion of Scattering Pattern into
Particle Size Distribution.

(ETM: J. Lane) RTS—39926-1

Add the following:

&h429i LIGHT DIFFRACTION
MEASUREMENT OF PARTICLE
SIZE

Light diffraction is one of the most widely used tech-

niques for measuring the size of particles in the range of

0.1 mm to 3 mm. a wide range of particles from very fine

to very coarse. This popularity is partly due to the way pre-

cise measurements can be made quickly and easily. The

method is also popular due to the flexibility of the technique,

particularly the way. The method is popular because it is

quick and easy to use, flexible, and it can be adapted to mea-

sure samples presented in various physical forms. The meth-

od depends on analyzing the analysis of the diffraction

pattern produced when particles are exposed to a collimated
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beam of light. As the patterns are characteristic of the parti-

cle size, mathematical analysis can produce an accurate, re-

producible repeatable picture of the size distribution.

This chapter provides guidance on the measurement of

size distributions of particles in any phase system (e.g.,

powders, sprays, aerosols, suspensions, emulsions, and

gas bubbles in liquids) through analysis of their angular

light-scattering patterns. The method is applicable to parti-

cle sizes ranging from approximately 0.1 mm to 3 mm. Tra-

ditionally, the measurement of particle size using laser

diffraction has been limited to particles in the range 0.1

mm to 3 mm. Due to recent advances in optics and lens

and equipment design and construction, newer instruments

are routinely capable of exceeding this range (e.g., 0.1 mm to

8 mm). It is the responsibility of the user to demonstrate the

applicability of the instrument for its intended use and to

validate any method prior to its adoption for routine use.

For nonspherical particles, an equivalent-sphere size dis-

tribution is obtained because the technique uses the assump-

tion of spherical particles in its optical model. The resulting

particle size distribution may be different from those ob-

tained by methods based on other physical principles (such

as sedimentation or sieving). The laser diffraction technique

cannot distinguish between scattering by single particles

and scattering by clusters of primary particles forming an

agglomerate or an aggregate. If the presence of aggregates

is suspected, this can be investigated using other techniques

such as microscopy.

The laser diffraction technique is based on the phenome-

non that particles scatter light in all directions with an inten-

sity pattern that is dependent on particle size. All present in-

struments assume a spherical shape for the particles.

Historically, the laser diffraction technique started by taking

early laser diffraction instruments used only scattering at

small angles into consideration and, thus, has been known

by the following names: Fraunhofer diffraction, (near-) for-

ward light scattering, and low-angle laser light scattering

(LALLS).

However, the technique sincehas been broadened to in-

clude light scattering in a wider angular range and by appli-

cation of the Mie theory, in addition to approximating other

techniques such as that from Fraunhofer the Fraunhofer ap-

proximation and anomalous diffraction.

The measurement of particle size is an important aspect in

the characterization of raw materials and drug formulations.

To monitor production and particle stability, efficient and ra-

pid methods for particle sizing are needed. The electronic

measurement of samples offers a convenient solution to this

problem. However, the electronic measurement will often

have to be accompanied by microscopical investigation to

determine the type of particles being investigated. Modern

drug formulations may also be particulate formulations

where the particle size will be below 100 mm, and reliable

and reproducible methods are needed for the quality control

of these drug products.

PRINCIPLE

A representative sample, dispersed at an adequate concen-

tration in a suitable liquid or gas, is passed through the beam

of a monochromatic light source, usually from a laser. The

light scattered by the particles at various angles is measured

by a multi-element detector, and numerical values relating

to the scattering pattern are then recorded for subsequent

analysis. These numerical scattering values are then trans-

formed, using an appropriate optical model and mathemati-

cal procedure, to yield the proportion of total volume to a

discrete number of size classes forming a volumetric particle

size distribution (e.g., x50 describes a particle diameter cor-

responding to 50% of the cumulative undersize distribu-

tion).
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APPARATUS

A typical setup for a laser diffraction instrument is shown

in Figure 1.

Fig. 1. Typical setup for a laser diffraction instrument.

A representative sample, dispersed at an adequate concen-

tration, is passed through the light beam in a measuring zone

by a transporting medium fluid (gas or liquid); this measur-

ing zone should be within the working distance of the lens

used. In some cases the particle stream in a process is illu-

minated directly by the laser beam for measurement, as in

the case of sprays, aerosols, and air bubbles in liquids. In

other cases (such as emulsions, pastes, and powders), repre-

sentative samples can be dispersed in suitable liquids. Often

dispersants (such as wetting agents or stabilizers) or me-

chanical forces (such as agitation or ultrasonication), or

both, are applied to deagglomerate particles and to stabilize

the dispersion. For these liquid dispersions, a recirculating

system is most commonly used, consisting of an optical

measurement cell, a dispersion bath (usually equipped with

stirrer and ultrasonic elements), a pump, and tubing.

Dry powders can also be converted into aerosols through

application the use of dry powder dispersers, which apply

mechanical forces for deagglomeration. In this case, a dos-

ing device feeds the disperser with a constant mass flow of

sample. The disperser uses the energy of compressed gas or

the differential pressure to a vacuum to disperse the parti-

cles. It outputs an aerosol that is blown through the measur-

ing zone, usually into the inlet of a vacuum pipe that collects

the particles.

There are two positions in which the particles can enter

the laser beam. In the conventional case, the particles enter

the parallel beam before and within the working distance

ofthe collecting lens. In the so-called reversed Fourier optics

case, the particles enter behind the collecting lens, and thus

in a converging beam.

The advantage of the conventional setup is that a reason-

able path length for the sample is allowed within the work-

ing distance of the lens. The second setup allows only small

path lengths but enables measurement of scattered light at

larger angles, which is useful when submicrometer submi-

cron particles are present.

The interaction of the incident light beam with the dis-

persed particles results in a scattering pattern with different

light intensities at various angles. The total angular intensity

distribution, consisting of both direct and scattered light, is

then focused by a positive lens or an assembly of lenses onto

a multi-element detector. The lens(es) provide(s) for a scat-

tering pattern which, within limits, is not dependent upon

the location of the particles in the light beam. Thus the con-
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tinuous angular intensity distribution is converted into a dis-

crete spatial intensity distribution on a set of detector ele-

ments.

It is assumed that the recorded scattering pattern of the

particle ensemble is identical to the sum of the patterns from

all individual single scattering particles presented in random

relative positions. Note that only a limited angular range of

scattered light is collected by the lens(es), and thus by the

detector.

PREPARATION OF THE SAMPLE

Prepare a representative sample of suitable volume for the

measurement by an adequate sample splitting technique.

Sprays, aerosols, and gas bubbles in liquid should be mea-

sured directly, provided that their concentration is at an ade-

quate appropriate level, since sampling or dilution is

generally impossible without altering the particle size distri-

bution.

The dispersion procedure is adjusted to the purpose of the

measurement: for example, one must decide whether ag-

glomerates should be detected or broken down to primary

particles.

For the development of a method, it is necessary to check

that comminution of the primary particles does not occur,

and conversely that a good dispersion of the agglomerates

has been achieved. This The dry particles may be examined

microscopically before and after the addition and dispersion

of aliquots of the dispersing liquid to determine if the parti-

cle size has changed, and if the agglomerates are dispersed

but the primary particles are not fractured. The effect of the

dispersion process can usually be done checked by changing

the dispersing energy and monitoring the change of the size

distribution. The measured size distribution does not change

significantly if the sample is well dispersed and the particles

are neither fragile nor soluble. Microscopy may also be

used to investigate primary particle comminution and ade-

quacy of dispersion.

Dispersion Liquids

A variety of liquids are available for the dispersion of

powders and must have the following characteristics:

— be transparent at the laser wavelength and free from air

bubbles or other particles,

— be compatible with the materials used in the instrument

(O-ring, tubing, etc.),

— not dissolve or alter the size of the particulate materials,

— favor easy and stable dispersion of the particulate ma-

terial,

— have suitable viscosity to enable calculation,

— have a refractive index differing that differs from that of

the material (for the Mie calculation), and

— not be hazardous to health and meet safety require-

ments.

A low-foaming surfactant and dispersant may be used to

facilitate the wetting of the particles and to stabilize the dis-

persion. A preliminary check on the dispersion quality can

be made by visual or microscopic inspection of the suspen-

sion.

If very small samples are required, it is also possible to

take fractional samples out of a well-mixed sample paste

if the material is neither fragile nor soluble. The consistency

of the paste then prevents segregation errors. The pastes are

formed by adding dispersant to the sample dropwise, while

mixing it with a spatula. As long as the mixture forms

lumps, single drops should be added while continuing the

mixing after each drop. A good consistency for the paste

is one like honey or toothpaste. If the paste becomes too

fluid by mistake, it cannot be used, and a new preparation

is initiated.
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Alternatively, a concentrated suspension may be pre-

pared. While stirring this concentrated suspension, a small

aliquot is removed and transferred to the optical measure-

ment cell containing the blank dispersing medium. Care

must be taken to ensure the complete transfer of the sample

and that settling of the larger particles does not occur.

Where a dispersant that does not dissolve the particles

cannot be found, it may be possible to use a prefiltered, sa-

turated solution of the sample in the dispersing solvent as

the dispersant. Such a saturated solution may be produced

by stirring an excess of sample in the dispersing solvent

for several hours. For weak acids and weak bases, buffering

of the dispersing solvent at low or high pH, respectively, can

assist in identifying a suitable dispersant. The saturated me-

dium is filtered using a membrane filter to remove any un-

dissolved sample before use. This approach is not suitable if

the sample forms a more viscous concentrated solution.

Dispersion Gases

For dry dispersion and spray applications, a compressed

gas is sometimes used. If used, it is essential that it is free

from oil, water, and particles. To achieve this, a dryer with a

filter is required. Any vacuum unit is located away from the

measurement zone, so that the output of the hot air does not

reach the measuring zone. Avoid drafts in order to avoid un-

stable particulate streams.

Concentration

The particle concentration in the dispersion should be

above a minimum level, which for many instruments will

correspond to about 5% obscuration, in order to produce

an acceptable signal-to-noise ratio in the detector. Likewise,

it should be below a maximum level in order to avoid multi-

ple scattering (for example, 35% above 20 mm and 15% be-

low 20 mm).

The range of concentrations optimum concentration is in-

fluenced by the laser beam width, the path length of the

measurement zone, the optical properties of the particles,

and the sensitivity of the detector elements. In view of the

above, perform measurements at different particle concen-

trations in order to decide on the optimum concentration

range that achieves the required obscuration for any typical

sample of material.

MEASUREMENT

Setting Up the Instrument and Blank Measurement

After selection of the appropriate particle size range and

proper alignment of the optical part of the instrument, a

blank measurement is performed in which a particle-free

dispersion medium is used.

Measurement of the Scattering of Dispersed Sample(s)

Generally, a measuring time allowing for a large number

of detector scans or sweeps at short time intervals is used

(typically some 2 seconds or 1000 sweeps). For each detec-

tor element an average signal is calculated, sometimes to-

gether with its standard deviation. Data are stored in the

computer memory. The magnitude of the signal from each

detector element depends upon the detection area, the light

intensity, and the quantum efficiency. The coordinates (size

and position) of the detector elements, together with the fo-

cal distance of the lens, determine the region of scattering

angles for each element. Generally all these These factors

are factory-determined and stored in the computer.
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Most instruments also measure the intensity of the central

laser beam. The difference between a dispersed sample and

a blank experiment is given as an obscuration value, which

is indicative of the total amount of scattering light and the

particle concentration.

Selection of an Appropriate Optical Model

Most often either the Fraunhofer approximation or the

Mie theory is used, Sometimes other approximating theories

are applied for calculation of the scattering matrix. though

other approximations are sometimes applied for calculation

of the scattering matrix. Below approximately 25 mm, the

differences between the optical models become more signif-

icant. In this size range, the proper application of the Mie

theory (assuming accurate real and imaginary refractive in-

dex values) provides the greatest accuracy. When using the

Mie theory, the refractive indices of particulate and medium,

or their ratio, are entered into the instrument to allow calcu-

lation of the model matrix. Often, small values of the ima-

ginary part of the refractive index (about 0.01–0.1) are

applied to cope with the surface roughness of the particles.1

In order to obtain traceable results, it is essential that the re-

fractive index values used are reported.

Conversion of Scattering Pattern into Particle Size

Distribution

This deconvolution step is the inverse of the calculation of

a scattering pattern for a given particle size distribution. The

fact that rapidly measured data always contain some random

and systematic errors may cause erroneous size distribution

results. Several mathematical procedures have been devel-

oped for use in the different instruments available. They

contain allow for some weighting of deviations between

measured and calculated scattering patterns (such as least

squares), some constraints (such as non-negativity for

amounts of particles), or (or in combination with) some

smoothing of the size distribution curve. A new procedure

uses the observed fluctuations of the detector signals to in-

troduce proper weighting of these data and to calculate con-

fidence intervals for the particle size distribution.

The algorithms used are specific to each make and model

of equipment and are proprietary. The differences in the al-

gorithms between different instruments can give rise to dif-

ferences in the particle size statistics. For this reason, when

reporting the particle size distribution and statistics for a

given material, also report the cell type, sample state and

preparation, together with the make and model of the equip-

ment.

Replicates

The required precision of the method is dependent on the

characteristics of the material (milled versus not milled, ro-

bust versus fragile), and also on the requirements of the ap-

plication (formulation type and technique). Appropriate

measurement conditions are established experimentally, in

relation to the desired precision. In general, at least three

different representative samples from the same batch are

measured. The repeatability of characteristic particle size

in size distributions the particle size distribution parameter

is as follows: for any chosen central value of the distribu-

tion, for example the median size (x50), the coefficient of

variation is smaller less than 10%. Values at the sides of

the distribution, for example x10 and x90, have a coefficient

of variation not exceeding. For values away from the center

of the distribution, for example x10 and x90, the coefficient of

variation cannot exceed 15%. Below 10 mm, these maxi-

mum values are doubled.

1 Small differences in the assumed complex refractive index
may cause significant differences in the resulting particle
size distributions.
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System Suitability

The system suitability test is used to verify that the preci-

sion and accuracy are adequate for the analysis to be done.

The test is based on the concept that the equipment, elec-

tronics, and analytical operations constitute an integral sys-

tem that can be evaluated as such. This can be done by mea-

suring at regular time intervals a control material of known

size distribution. In general, unless otherwise specified in

the individual monograph, the mean values of three mea-

surements must deviate from the established value by less

than 10% for x50, and by less than 15% for x10 and x90. Be-

low 10 mm, these maximum values must be are doubled.

Reporting of Results

The distribution statistics are usually reported by the in-

strument data system. Most common parameters are calcu-

lated from the cumulative distribution by interpolation.

Percentile sizes, xm, represent the particle size in relation

to which m percent of the distribution is smaller. (The nota-

tion dm is also used and is equivalent to xm.)Qy represents the

percent smaller than ymicrons. Mean sizes, such as D4,3, the

arithmetic volume mean diameter, can also be calculated by

representing the distribution as a collection of spherical par-

ticles with diameters of the size band midpoints. Unless

otherwise stated, parameters are calculated on the volume

or mass basis.

VALIDATION QUALIFICATION

Calibration

Laser diffraction systems are based on the direct measure-

ment of the diffraction pattern of particles, but with idea-

lized properties of the particles. Thus, calibration in the

strict sense is not required. However, it is still necessary

and desirable to confirm the correct operation of the instru-

ment with a validation qualification procedure.

Accuracy and Repeatability

Primary validation Primarily, qualification validation can

be made with any certified or standard reference material,

acceptable for use in the particular industries. industry.

Here, the total measurement procedure is being examined,

including sampling, sample dispersion, sample transport

through the measuring zone, measurement, and the decon-

volution procedure. It is essential that the total operational

procedure is adequately described in full detail.

Certified or standard reference materials consisting of a

known distribution having a range of spherical particles

over one decade of size are preferred. They must be are cer-

tified to mass percentage by an absolute technique, if avail-

able, and used in conjunction with an agreed, detailed

operational procedure. It is essential that the real and

imaginary part of the complex refractive index are precisely

specified for the material if the Mie theory is applied in data

analysis.

The response of a laser diffraction instrument is consid-

ered adequate if the mean value of x50 obtained from at least

three independent measurements deviates by less than 3%

from the certified range of values of the certified or standard

reference material (i.e., the mean value together with its

standard deviation). does not exceed the certified range of

values of the certified or standard reference material by

more than 3%. The mean values for x10 and x90 must deviate

by less than 5% from the certified range of values. not ex-

ceed the certified range of values by more than 5%. For re-

peatability, the coefficient of variation must be smaller less

than 3% for x50 and smaller less than 5% for x10 and x90.

Below 10 mm, these maximum values must be are doubled.
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Although the use of spherical materials is preferable, non-

spherical ones may also be used. Preferably, these have cer-

tified or typical values coming from laser diffraction

analyses according to an agreed, detailed operational proce-

dure. If the reference values come from methods other than

laser diffraction, a significant bias may result. The reason for

this bias is that the different principles applied in the various

methods may lead to different sensitivity to the properties,

responses to the particles, and thus to different equivalent-

sphere diameters for the same nonspherical par-

ticle.&1S (USP27)

BRIEFING

h467iOrganic Volatile Impurities, USP 26 page 2077;Gener-
al Notices, USP 26 page 3; h1086i Impurities in Official Articles,
USP 26 page 2331. General Chapter Organic Volatile Impurities
h467i, General Notices (Foreign Substances and Impurities), and
General Chapter Impurities in Official Articles h1086i are being
revised to provide consistency with the ICH Q3C Guideline (Im-
purities: Guideline for Residual Solvents) and to further harmonize
with the European Pharmacopoeia (2.4.24 Identification and con-
trol of residual solvents and 5.4 Residual solvents).

The current USP General Chapter Organic Volatile Impurities
h467i is inconsistent with the ICH Q3C Guideline because of ter-
minology and options for describing limits of Class 2 residual sol-
vents. With respect to terminology, both the General Notices
(Foreign Substances and Impurities) and General Chapter h467i
use ‘‘organic volatile impurities’’ whereas the ICH Q3C Guideline
uses ‘‘residual solvents’’. For options describing limits of Class 2
residual solvents, the ICH Q3C Guideline provides two options:
Option 1, where concentration limits, based on defined permitted
daily exposure, are applied to each individual substance, excipient,
or product, and Option 2, where the drug product is tested or by
summing the amounts of a residual solvent present in each of the
components. In contrast, the current USP General Chapter h467i
only provides test procedures for organic volatile impurities in
Pharmacopeial articles.
In addition, the procedures in USP General Chapter h467i for

organic volatile impurities do not provide adequate sensitivity
for the determination of benzene. The chromatographic systems
A and B specified in the European Pharmacopoeia General Chap-
ter 2.4.24 Identification and control of residual solvents, and in this
revision proposal, provide the requisite sensitivity.
USP intends to propose revisions to the USP organic volatile

impurities policy in three stages. In the first stage, the current
USP General Chapter h467i will be revised, as shown in this pro-
posal, to incorporate the ICH Q3C Guideline and the European
Pharmacopoeia procedures for 2.4.24 Identification and control
of residual solvents and 5.4 Residual solvents. Revisions are also
proposed in this stage for USP General Chapter Impurities in Offi-
cial Articles h1086i and for the USP General Notices and Require-
ments (Foreign Substances and Impurities) to reflect the ICH Q3C
Guideline. These stage 1 proposals are published elsewhere in this
number of PF. With the adoption of these proposals, the residual
solvents will be controlled by the requirements for residual sol-

vents in General Chapter h467i and the information in General
Chapter h1086i together with the requirements in the USP General
Notices for Residual Solvents under Foreign Substances and Impu-
rities. Stage 2 of this revision process will involve publication of a
request for data to support replacement of Organic Volatile Impu-
rities h467i specifications with Residual Solvents specifications in
specific monographs. This request will appear in the Policies and
Announcements section of a forthcoming issue of PF. Also in stage
2, USP will propose a change in the title of General Chapter h467i
from Organic Volatile Impurities to Residual Solvents. In stage 3,
USP will propose deletion of analytical Methods I, IV, V, and VI
from General Chapter h467i. This proposal will be made because
Methods I, V, and VI are not suitable for analyzing benzene at the
required level and Method IV is quite similar to the EP System A
procedure.
Comments regarding this proposal are invited and should be

submitted by November 28, 2003.

(PA2: W. Paul) RTS—35842-1

Change to read:

h467i ORGANIC VOLATILE
IMPURITIES

NOTE—The requirements for limit of benzene are removed from
any article for which Organic Volatile Impurities h467i is specified
in a USP or NF monograph except where a specific limit for ben-
zene is included in an individual monograph.
The following methods are presented for determination of or-

ganic volatile impurities in Pharmacopeial articles. The particular
method to be used and any necessary method details and variations
are specified in the individual monographs.
Unnecessary testing may be avoided where a manufacturer has

assurance, based on knowledge of the manufacturing process and
controlled handling, shipping, and storage of an article, that there is
no potential for specific toxic solvents to be present and that the
material, if tested, will comply with established standards. In par-
ticular, items shipped in nontight containers, within the regulations
that apply to food additives,* can be considered not to have ac-
quired toxic solvents during transportation. (See Procedures under
General Notices.) [NOTE—The organic-free water specified in the
following methods produces no significantly interfering peaks
when chromatographed.]
Ethylene Oxide—The test for ethylene oxide is conducted only

where specified in the individual monograph. The standard solu-
tion parameters and the method for determination are described
in the individual monograph. Unless otherwise specified in the in-
dividual monograph, the limit is 10 mg per g.

METHOD I

A gas chromatograph capable of temperature programming and
equipped with a wide-bore wall coated open tubular column and a
flame-ionization detector is used in the following procedure.
Standard Solution—Prepare a solution, in organic-free water

or the solvent specified in the monograph, containing, in each
mL, 12.0 mg of methylene chloride, 7.6 mg of 1,4-dioxane, 1.6
mg of trichloroethylene, and 1.2 mg of chloroform. [NOTE—Prepare
fresh daily.]

* 49 C.F.R. 177.841 (e)(1), (3) (1995).
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Test Solution—Dissolve in organic-free water or the solvent
specified in the monograph, an accurately weighed portion of the
material to be tested to obtain a final solution having a known con-
centration of about 20 mg of the bulk pharmaceutical chemical per
mL.
Chromatographic System (see Chromatography h621i)—The

gas chromatograph is equipped with a flame-ionization detector, a
0.53-mm 6 30-m fused-silica analytical column coated with a 5-
mm chemically cross-linked G27 stationary phase, and a 0.53-mm
6 5-m silica guard column deactivated with phenylmethyl silox-
ane. The carrier gas is helium with a linear velocity of about 35 cm
per second. [NOTE—When a makeup gas is used, nitrogen is re-
commended.] The injection port temperature and the detector tem-
perature are maintained at 708 and 2608, respectively. The column
temperature is programmed according to the following steps. It is
maintained at 358 for 5 minutes, then increased to 1758 at a rate of
88 per minute, followed by an increase to 2608 at a rate of 358 per
minute and maintained for at least 16 minutes.
Inject the Standard Solution, and record the peak responses as

directed for Procedure: a suitable system is one that yields chro-
matograms in which all of the components in the Standard Solution
are resolved; the resolution, R, between any two components is not
less than 1.0; and the relative standard deviation of the individual
peak responses from replicate injections is not more than 15%.
Procedure—Separately inject equal volumes (about 1 mL) of

the Standard Solution and the Test Solution into the chromato-
graph, record the chromatograms, and measure the peak responses.
Identify, based on retention time, any peaks present in the chro-

matogram of the Test Solution. The identity and peak response in
the chromatogram may be established as being from any of the or-
ganic volatile impurities listed in Table 1 or from some other vol-
atile impurity eluting with a comparable retention time by mass
spectrometric relative abundance methods or by the use of a second
validated column containing a different stationary phase.

Table 1

Organic Volatile Impurity Limit (mg per g)

Chloroform . . . . . . . . . . . . . . . . . . . . . . . . 60
1,4-Dioxane. . . . . . . . . . . . . . . . . . . . . . . . 380
Methylene Chloride . . . . . . . . . . . . . . . . . . 600
Trichloroethylene. . . . . . . . . . . . . . . . . . . . 80

Unless otherwise specified in the individual monograph, the
amount of each organic volatile impurity present in the material
does not exceed the limit given in the accompanying table.

METHOD IV

Standard Solution—Prepare as directed for Standard Solution
in Method I. Pipet 5 mL of the solution into a vial fitted with a
septum and crimp cap, containing 1 g of anhydrous sodium sulfate,
and seal. Heat the sealed vial at 808 for 60 minutes.

Test Solution—Transfer 100 mg, accurately weighed, of the
material under test to a vial, add 5.0 mL of water, or the solvent
specified in the monograph, and 1 g of anhydrous sodium sulfate,
and seal with a septum and crimp cap. Heat the sealed vial at 808
for 60 minutes, or as specified in the individual monograph.
Chromatographic System and Procedure—[NOTE—The use

of headspace apparatuses that automatically transfer a measured
amount of headspace is allowed.] Proceed as directed under Meth-
od V, except to inject, using a heated gas-tight syringe, 1 mL of the
headspace. Also, the use of a guard column in this headspace
procedure is not necessary.

METHOD V

Standard Solution and Test Solution—Proceed as directed un-
der Method I.
Chromatographic System (see Chromatography h621i)—The

gas chromatograph is equipped with a flame-ionization detector, a
0.53-mm6 30-m fused-silica analytical column coated with a 3.0-
mm G43 stationary phase, and a 0.53-mm 6 5-m silica guard col-
umn deactivated with phenylmethyl siloxane. The carrier gas is he-
lium with a linear velocity of about 35 cm per second. The
injection port and detector temperatures are maintained at 1408
and 2608, respectively. The column temperature is programmed ac-
cording to the following steps. It is maintained at 408 for 20 min-
utes, then increased rapidly to 2408 and maintained for 20 minutes.
Inject the Standard Solution, and record the peak responses as

directed for Procedure: a suitable system is one that yields chro-
matograms in which all of the components in the Standard Solution
are resolved; the resolution, R, between any two components is not
less than 3; and the relative standard deviation of the individual
peak responses from replicate injections is not more than 15%.
Procedure—Proceed as directed under Method I, the injection

volume being about 1 mL.

METHOD VI

Standard Solution and Test Solution—Proceed as directed un-
der Method I.
Chromatographic System (see Chromatography h621i)—The

gas chromatograph is equipped with a flame-ionization detector.
The column and column temperature conditions, as chosen from
Table 2, are specified in the individual monograph. The carrier
gas, linear velocity or flow rate, detector, and injector temperatures
are appropriate to the column dimensions and column temperatures
chosen in Table 2.
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Table 2

Chromatographic
Conditions

USP Column
Designation

Column
Size

Column Temperature

A S3 3-mm 6 2-m 1908
B S2 3-mm 6 2.1-m 1608
C G16 0.53-mm 6 30-m 408
D G39 3-mm 6 2-m 658
E G16 3-mm 6 2-m 708
F S4 2-mm 6 2.5-m Hold 1208 (35 min.)

Gradient 1208–2008 (28/min.)
Hold 20 min.

H G14 2-mm 6 2.5-m Hold 458 (3 min.)
Gradient 458–1208 (88/min.)

Hold 15 min.
I G27 0.53-mm 6 30-m Hold 358 (5 min.)

358–1758 (88/min.)
1758–2608 (358/min.)

Hold 16 min.
J G16 0.33-mm 6 30-m Hold 508 (20 min.)

508–1658 (68/min.)
Hold 20 min.

Inject the Standard Solution, and record the peak responses as
directed for Procedure: a suitable system is one that yields the
chromatograms in which all of the components in the Standard
Solution are resolved; the resolution, R, between any two compo-
nents is not less than 1.0; and the relative standard deviation of the
individual peak responses from replicate injections is not more
than 15%.
Procedure—Proceed as directed under Method I, the injection

volume being about 1 mL.

METHOD FOR METHYLENE CHLORIDE IN
COATED TABLETS

The limit of methylene chloride is 500 mg per day, based on the
maximum labeled daily dose.
Stock Solution—Accurately transfer 3.8 mL (the equivalent of 5

mg) of methylene chloride into a 1000-mL volumetric flask, dilute
with organic-free water to volume, and mix.
Standard Solution—[NOTE—Film-coated tablets are to be in-

cised prior to preparation of the solution.] Transfer a number of
whole tablets, equivalent to about 1 g, to a glass-stoppered flask.
Pipet 20 mL of Stock Solution into the flask, insert the stopper
tightly, place in an ultrasonic bath until the tablets are completely
disintegrated, and centrifuge the resultant solution. Pipet 2 mL of
the clear supernatant into a vial equipped with a septum and a me-
tallic crimp cap, and seal. Place the vial in a water bath maintained
at 858, and allow to stand for about 20 minutes.
Sample Solution—Prepare in the same manner as the Standard

Solution except use 20 mL of organic-free water instead of 20 mL
of Stock Solution.
System Suitability Solution—Prepare a solution in organic-

free water containing 5 mg per mL each of alcohol and methylene
chloride. Transfer 2.0 mL to a vial equipped with a septum and a
metallic crimp cap, and seal. Place the vial in a water bath at 858,
and allow to stand for 20 minutes.
Chromatographic System (see Chromatography h621i)—

[NOTE—A headspace apparatus that automatically transfers a mea-
sured amount of headspace can be used.] Proceed as directed under
Method V, except to inject, using a heated gas-tight syringe, 1 mL
of headspace. Inject 1 mL of the gaseous phase of the System Suit-
ability Solution as directed for Procedure: the resolution, R, be-

tween alcohol and methylene chloride is not less than 1.5. The
relative standard deviation of replicate injections of the Standard
Solution is not more than 10%.
Procedure—Separately inject equal volumes (about 1 mL) of

the gaseous headspace of the Standard Solution and the Sample
Solution into the chromatograph. Record the chromatograms and
measure the peak responses. Determine, based on a retention time
comparison, if methylene chloride is detected in the Sample Solu-
tion. Determine the amount, in mg per tablet, of any methylene
chloride detected. Calculate the maximum amount, in mg per tablet
per day, of methylene chloride allowed in the dosage unit using the
following formula:

The amount of methylene chloride detected per tablet does not ex-
ceed the calculated maximum allowed amount.

&RESIDUAL SOLVENTS LIMITS

For pharmacopeial purposes, residual solvents in pharma-

ceuticals are defined as organic volatile chemicals that are

used or produced in the manufacture of drug substances

or excipients, or in the preparation of drug products. The re-

sidual solvents are not completely removed by practical
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manufacturing techniques. Appropriate selection of the sol-

vent for the synthesis of a drug substance or an excipient

may enhance the yield, or determine characteristics such

as crystal form, purity, and solubility. Therefore, the solvent

may sometimes be a critical element in the synthetic pro-

cess. This General Chapter does not address solvents delib-

erately used as excipients nor does it address solvates.

However, the content of solvents in such products should

be evaluated and justified.

Because residual solvents do not provide therapeutic ben-

efit, they should be removed, to the extent possible, to meet

ingredient and product specifications, good manufacturing

practices, or other quality-based requirements. Drug pro-

ducts should contain no higher levels of residual solvents

than can be supported by safety data. Solvents that are

known to cause unacceptable toxicities (Class 1, Table 1)

should be avoided in the production of drug substances, ex-

cipients, or drug products unless their use can be strongly

justified in a risk-benefit assessment. Solvents associated

with less severe toxicity (Class 2, Table 2) should be limited

in order to protect patients from potential adverse effects.

Ideally, less toxic solvents (Class 3, Table 3) should be used

where practical. The complete list of solvents included in

this General Chapter is given in Appendix 1. These tables

and the list are not exhaustive. Where other solvents have

been used, based on approval by the competent regulatory

authority, such solvents may be added to the tables and list.

Testing of drug substances, excipients, and drug products

for residual solvents should be performed when production

or purification processes are known to result in the presence

of such residual solvents. It is only necessary to test for re-

sidual solvents that are used or produced in the manufacture

or purification processes.

Although manufacturers may choose to test the drug pro-

duct, a cumulative procedure may be used to calculate the

residual solvent levels in the product from the levels in its

ingredients. If the calculation results in a level equal to or

below that recommended in this General Chapter, no testing

of the drug product for residual solvents needs to be consid-

ered. If, however, the calculated levels are above the recom-

mended level, the drug product should be tested to ascertain

whether the formulation process has reduced the relevant

solvent levels to within acceptable amounts. A drug product

should also be tested if a residual solvent is used during its

manufacture.

See Appendix 2 for additional background information

related to residual solvents.

CLASSIFICATION OF RESIDUAL SOLVENTS
BY RISK ASSESSMENT

The term ‘‘tolerable daily intake’’ (TDI) is used by the

International Program on Chemical Safety (IPCS) to de-

scribe exposure limits of toxic chemicals and the term ‘‘ac-

ceptable daily intake’’ (ADI) is used by the World Health

Organization (WHO) and other national and international

health authorities and institutes. The term ‘‘permitted daily

exposure’’ (PDE) is defined as a pharmaceutically accepta-

ble intake of residual solvents to avoid confusion of differ-

ing values for ADIs of the same substance.

Residual solvents specified in this General Chapter are

listed in Appendix 1 by common names and structures.

They were evaluated for their possible risk to human health

and placed into one of three classes as follows:

# 2003 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

Pharmacopeial Forum
1156 IN-PROCESS REVISION Vol. 29(4) [July–Aug. 2003]

In
-P

ro
ce

ss
R

ev
is

io
n



Class 1 Residual Solvents: Solvents to be Avoided

Known human carcinogens.

Strongly suspected human carcinogens.

Environmental hazards.

Class 2 Residual Solvents: Solvents to be Limited

Nongenotoxic animal carcinogens or possible

causative agents of other irreversible

toxicity, such as neurotoxicity or terato

genicity.

Solvents suspected of other significant but

reversible toxicities.

Class 3 Residual Solvents: Solvents with Low Toxic

Potential

Solvents with low toxic potential to humans; no

health-based exposure limit is needed.

[NOTE—Class 3 residual solvents may have

PDEs of up to 50 mg ormore per day.]*

* For residual solvents with PDEs of more than 50 mg per
day, see the discussion in the section Class 3 under Limits
of Residual Solvents.

PROCEDURES FOR ESTABLISHING
EXPOSURE LIMITS

The procedure used to establish permitted daily expo-

sures for residual solvents is presented in Appendix 3.

OPTIONS FOR DETERMINING LEVELS OF
CLASS 2 RESIDUAL SOLVENTS

Two options are available to determine levels of Class 2

residual solvents.

Option 1

The concentration limits in ppm stated in Table 2 are used.

They were calculated using equation (1) below by assuming

a product weight of 10 g administered daily.

Here, PDE is given in terms of mg per day, and dose is

given in g per day.

These limits are considered acceptable for all drug sub-

stances, excipients, and drug products. Therefore, this op-

tion may be applied if the daily dose is not known or

fixed. If all drug substances and excipients in a formulation

meet the limits given in Option 1, these components may be

used in any proportion. No further calculation is necessary

provided the daily dose does not exceed 10 g. Products that

are administered in doses greater than 10 g per day are to be

considered under Option 2.

Option 2

It is not necessary for each component of the drug pro-

duct to comply with the limits given in Option 1. The PDE

in terms of mg per day as stated in Table 2 can be used with

the known maximum daily dose and equation (1) above to

determine the concentration of residual solvent allowed in a

drug product. Such limits are considered acceptable pro-

vided that it has been demonstrated that the residual solvent

has been reduced to the practical minimum. The limits

should be realistic in relation to analytical precision, manu-

facturing capability, and reasonable variation in the manu-

factur ing process. The l imits should also reflect

contemporary manufacturing standards.
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Option 2 may be applied by adding the amounts of a re-

sidual solvent present in each of the components of the drug

product. The sum of the amounts of solvent per day should

be less than that given by the PDE.

Consider an example of the application of Option l and

Option 2 to acetonitrile concentration in a drug product. The

permitted daily exposure to acetonitrile is 4.1 mg per day;

thus, the Option 1 limit is 410 ppm. The maximum adminis-

tered daily weight of a drug product is 5.0 g, and the drug

product contains two excipients. The composition of the

drug product and the calculated maximum content of resi-

dual acetonitrile are given in the following table.

Component

Amount

in Formula-

tion (g)

Acetonitrile

Content

(ppm)

Daily Expo-

sure

(mg)

Drug

substance

0.3 800 0.24

Excipient 1 0.9 400 0.36

Excipient 2 3.8 800 3.04

Drug product 5.0 728 3.64

Excipient l meets the Option l limit, but the drug substance,

excipient 2, and drug product do not meet the Option l limit.

Nevertheless, the drug product meets the Option 2 limit of

4.l mg per day and thus conforms to the acceptance criteria

in this General Chapter.

Consider another example using acetonitrile as the resi-

dual solvent. The maximum administered daily weight of

a drug product is 5.0 g, and the drug product contains two

excipients. The composition of the drug product and the cal-

culated maximum content of residual acetonitrile are given

in the following table.

Component

Amount in

Formulation

(g)

Acetonitrile

Content

(ppm)

Daily Expo-

sure

(mg)

Drug

substance

0.3 800 0.24

Excipient 1 0.9 2000 1.80

Excipient 2 3.8 800 3.04

Drug product 5.0 1016 5.08

In this example, the drug product meets neither the Option 1

nor the Option 2 limit. The manufacturer could test the drug

product to determine if the formulation process reduced the

level of acetonitrile. If the level of acetonitrile was not re-

duced to the allowed limit during formulation, the product

fails the requirements of the test.

LIMITS OF RESIDUAL SOLVENTS

Ethylene Oxide

[NOTE—The test for ethylene oxide is conducted only

where specified in the individual monograph.] The standard

solution parameters and the procedure for determination are

described in the individual monograph. Unless otherwise

specified in the individual monograph, the limit is 10 mg

per g.

Class 1

Class 1 residual solvents (Table 1) should not be em-

ployed in the manufacture of drug substances, excipients,

and drug products because of the unacceptable toxicities

or deleterious environmental effects of these residual sol-

vents. However, if Class 1 residual solvents are used, their

levels should be restricted as shown in Table 1, unless other-

wise stated in the individual monograph. The solvent 1,1,1-
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trichloroethane is included in Table 1 because it is an envir-

onmental hazard. The stated limit of 1500 ppm is based on

safety data.

When Class 1 residual solvents are used in the manu-

facture of a drugsubstance, excipient, or drug product, the

methodology described in the Identification, Control, and

Quantification of Residual Solvents section of this General

Chapter is to be applied wherever possible. Otherwise an ap-

propriate validated procedure is to be employed. Such

procedure shall be submitted to the USP for inclusion in

the relevant individual monograph.

Table 1. Class 1 Residual Solvents

Solvent

Concentration

Limit

(ppm) Concern

Benzene 2 Carcinogen

Carbon tetrachlor-

ide
4

Toxic and environ-

mental hazard

1,2-Dichloroethane 5 Toxic

1,1-Dichloroethene 8 Toxic

1,1,1-Trichloro-

ethane
1500 Environmental

hazard

Class 2

Class 2 residual solvents (Table 2) should be limited in

drug substances, excipients, and drug products because of

the inherent toxicities of these residual solvents. PDEs are

given to the nearest 0.1 mg per day, and concentrations

are given to the nearest 10 ppm. The stated values do not

reflect the necessary analytical precision of the determina-

tion procedure. Precision should be determined as part of

the procedure validation.

If Class 2 residual solvents are present at greater than

their Option 1 limits, they should be identified and quanti-

fied. The procedures described in the Identification, Control,

and Quantification of Residual Solvents section of this Gen-

eral Chapter are to be applied wherever possible. Otherwise

an appropriate validated procedure is to be employed. Such

procedure shall be submitted to the USP for inclusion in the

relevant individual monograph.

NOTE—The following Class 2 residual solvents are not

readily detected by the headspace injection conditions de-

scribed in the Identification, Control, and Quantification

of Residual Solvents section of this General Chapter: forma-

mide, 2-ethoxyethanol, 2-methoxyethanol, ethylene glycol,

N-methylpyrrolidone, and sulfolane. Other appropriate vali-

dated procedures are to be employed for the control of these

residual solvents. Such procedures shall be submitted to the

USP for inclusion in the relevant individual monograph.

Table 2. Class 2 Residual Solvents

Solvent

PDE

(mg/day)

Concentration

limit

(ppm)

Acetonitrile 4.1 410

Chlorobenzene 3.6 360

Chloroform 0.6 60

Cyclohexane 38.8 3880

1,2-Dichloroethene 18.7 1870

Dichloromethane 6.0 600

1,2-Dimethoxyethane 1.0 100

N,N-Dimethylacetamide 10.9 1090

N,N-Dimethylformamide 8.8 880

1,4-Dioxane 3.8 380

2-Ethoxyethanol 1.6 160

Ethylene glycol 6.2 620

Formamide 2.2 220
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Solvent

PDE

(mg/day)

Concentration

limit

(ppm)

Hexane 2.9 290

Methanol 30.0 3000

2-Methoxyethanol 0.5 50

Methylbutylketone 0.5 50

Methylcyclohexane 11.8 1180

N-Methylpyrrolidone 5.3 530

Nitromethane 0.5 50

Pyridine 2.0 200

Sulfolane 1.6 160

Tetrahydrofuran 7.2 720

Tetralin 1.0 100

Toluene 8.9 890

1,1,2-Trichloroethene 0.8 80

Xylene* 21.7 2170

* Usually 60% m-xylene, 14% p-xylene, 9% o-xylene with
17% ethyl benzene

Class 3

Class 3 residual solvents (Table 3) may be regarded as less

toxic and of lower risk to human health than Class 1 and

Class 2 residual solvents. Class 3 includes no solvent known

as a human health hazard at levels normally accepted in

pharmaceuticals. However, there are no long-term toxicity

or carcinogenicity studies for many of the residual solvents

in Class 3. Available data indicate that they are less toxic in

acute or short-term studies and negative in genotoxicity stu-

dies.

Unless otherwise stated in the individual monograph,

Class 3 residual solvents are limited to not more than 50

mg per day (corresponding to 5000 ppm or 0.5% under Op-

tion l). If a Class 3 solvent limit in an individual monograph

is greater than 50 mg per day, that residual solvent should be

identified and quantified. The procedures described in the

Identification, Control, and Quantification of Residual Sol-

vents section of this General Chapter are to be applied wher-

ever possible. Otherwise an appropriate validated procedure

is to be employed. Such procedure shall be submitted to the

USP for inclusion in the relevant individual monograph.

Table 3. Class 3 Residual Solvents

(limited by GMP or other quality-based requirements in

drug substances, excipients, and drug products)

Acetic acid Heptane

Acetone Isobutyl acetate

Anisole Isopropyl acetate

1-Butanol Methyl acetate

2-Butanol 3-Methyl-1-butanol

Butyl acetate Methylethylketone

tert-Butylmethyl ether Methylisobutylketone

Cumene 2-Methyl-l-propanol

Dimethyl sulfoxide Pentane

Ethanol 1-Pentanol

Ethyl acetate 1-Propanol

Ethyl ether 2-Propanol

Ethyl formate Propyl acetate

Formic acid

Other Residual Solvents

The residual solvents listed in Table 4 may also be of in-

terest to manufacturers of drug substances, excipients, or

drug products. However, no adequate toxicological data

on which to base a PDE was found. Specifications for these

residual solvents will be provided in the respective indivi-

dual monograph.
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Table 4. Other Residual Solvents

(for which no adequate toxicological data was found)

1,1-Diethoxypropane Methyl isopropyl ketone

1,1-Dimethoxymethane Methyltetrahydrofuran

2,2-Dimethoxypropane Solvent Hexane

Isooctane Trichloroacetic acid

Isopropyl ether Trifluoroacetic acid

IDENTIFICATION, CONTROL, AND
QUANTIFICATION OF RESIDUAL SOLVENTS

NOTE—The organic-free water specified in the following

procedures produces no significantly interfering peaks when

chromatographed.

Class 1 and Class 2 Residual Solvents

WATER-SOLUBLE ARTICLES

Procedure A—

Class 1 Standard Stock Solution—Transfer 1.0 mL of

USP Class 1 Residual Solvents Mixture RS to a 100-mL

volumetric flask, add 9 mL of dimethyl sulfoxide, dilute

with water to volume, and mix. Transfer 1.0 mL of this solu-

tion to a 100-mL volumetric flask, dilute with water to vol-

ume, and mix. Transfer 1.0 mL of this solution to a 10-mL

volumetric flask, dilute with water to volume, and mix.

Class 1 Standard Solution—Transfer 1.0 mL of Class 1

Standard Stock Solution to an appropriateheadspace vial,

add 5.0 mL of water, apply stopper, cap, and mix.

Class 2 Standard Stock Solution—Transfer 1.0 mL of

USP Class 2 Residual Solvents Mixture RS to a 100-mL

volumetric flask, dilute with water to volume, and mix.

Class 2 Standard Solution—Transfer 1.0 mL of Class 2

Standard Stock Solution to an appropriate headspace vial,

add 5.0 mL of water, apply stopper, cap, and mix.

Test Stock Solution—Transfer about 250 mg of the article

under test, accurately weighed, to a 25-mL volumetric flask,

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

Test Solution—Transfer 5.0 mL of Test Stock Solution to

an appropriate headspace vial, apply stopper, and cap.

Class 1 System Suitability Solution—Transfer 1.0 mL of

Class 1 Standard Stock Solution to an appropriate head-

space vial, add 5.0 mL of Test Stock Solution, apply stopper,

cap, and mix.

Chromatographic System (see Chromatography h621i)—

The gas chromatograph is equipped with a flame-ionization

detector, a 0.32-mm 6 30-m fused-silica column coated

with a 1.8-mm layer of phase G43 or a 0.53-mm 6 30-m

wide-bore column coated with a 3.0-mm layer of phase

G43. The carrier gas is nitrogen or helium with a linear ve-

locity of about 35 cm per second, and a split ratio of 1:5. The

column temperature is maintained at 408 for 20 minutes,

then raised at a rate of 108 per minute to 2408, and main-

tained at 2408 for 20 minutes. The injection port and detec-

tor temperatures are maintained at 1408 and 2508,

respectively. Chromatograph the Class 1 Standard Solution,

Class 1 System Suitability Solution, and Class 2 Standard

Solution, and record the peak responses as directed for

Procedure: the signal-to-noise ratio of 1,1,1-trichloroethane

in the Class 1 Standard Solution is not less than 5; the sig-

nal-to-noise ratio of each peak in the Class 1 System Suit-

ability Solution is not less than 3; and the resolution, R,

between acetonitrile and methylene chloride in the Class 2

Standard Solution is not less than 1.0.

Procedure—Separately inject (following one of the head-

space operating parameter sets described in the table below)

equal volumes of headspace (about 1.0 mL) of the Class 1

Standard Solution, Class 2 Standard Solution, and the Test

Solution into the chromatograph, record the chromatograms,

and measure the responses for the major peaks. If a peak re-
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sponse of any peak in the Test Solution is greater than or

equal to a corresponding peak in either the Class 1 Standard

Solution or the Class 2 Standard Solution, proceed to Proce-

dure B to verify the identity of the peak; otherwise the article

meets the requirements of this test.

Table 5. Headspace Operating Parameters

Headspace Operating

Parameter Sets

1 2 3

Equilibration temperature (8) 80 105 80

Equilibration time (min.) 60 45 45

Transfer-line temperature (8) 85 110 105

Carrier gas: nitrogen or helium at an appropriate pressure

Pressurization time (s) 30 30 30

Injection volume (mL) 1 1 1

Procedure B—

Class 1 Standard Stock Solution, Class 1 Standard Solu-

tion, Class 2 Standard Stock Solution, Class 2 Standard

Solution, Test Stock Solution, Test Solution, and Class 1 Sys-

tem Suitability Solution—Prepare as directed for Procedure

A.

Chromatographic System (see Chromatography h621i)—

The gas chromatograph is equipped with a flame-ionization

detector, a 0.32-mm 6 30-m fused-silica column coated

with a 0.25-mm layer of phase G16, or a 0.53-mm 6 30-

m wide-bore column coated with a 0.25-mm layer of phase

G16. The carrier gas is nitrogen or helium with a linear ve-

locity of about 35 cm per second and a split ratio of 1:5. The

column temperature is maintained at 508 for 20 minutes,

then raised at a rate of 68 per minute to 1658, and maintained

at 1658 for 20 minutes. The injection port and detector tem-

peratures are maintained at 1408 and 2508, respectively.

Chromatograph the Class 1 Standard Solution, the Class 1

System Suitability Solution, and the Class 2 Standard Solu-

tion, and record the peak responses as directed for Proce-

dure: the signal-to-noise ratio of benzene in the Class 1

Standard Solution is not less than 5; the signal-to-noise ratio

of each peak in the Class 1 System Suitability Solution is not

less than 3; the resolution, R, between acetonitrile and tri-

chloroethylene in the Class 2 Standard Solution is not less

than 1.0.

Procedure—Separately inject (following one of the head-

space operating parameter sets described in Table 5) equal

volumes of headspace (about 1.0 mL) of the Class 1 Stan-

dard Solution, the Class 2 Standard Solution, and the Test

Solution into the chromatograph, record the chromatograms,

and measure the responses for the major peaks. If the peak

response(s) in the Test Solution of the peak(s) identified in

Procedure A is/are greater than or equal to a corresponding

peak(s) in either the Class 1 Standard Solution or the Class

2 Standard Solution, proceed to Procedure C to quantify the

peak; otherwise the article meets the requirements of this

test.

Procedure C—

Class 1 Standard Solution, Class 2 Standard Solution,

Test Stock Solution, Test Solution, and Class 1 System Suit-

ability Solution—Prepare as directed for Procedure A.

Standard Solution—Transfer an accurately measured vol-

ume of the USP Reference Standard for each peak identified

and verified by Procedures A and B to a suitable container,

and dilute quantitatively, and stepwise if necessary, with

water to obtain a solution having a final concentration of

1/100 of the value stated in Table 1 or 2 (under Concentra-

tion limit). Transfer 5.0 mL of this solution to an appropriate

headspace vial, apply stopper, and cap.
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Chromatographic System (see Chromatography h621i)—

[NOTE—If the results of the chromatography from Proce-

dure A are found to be inferior to those found with Proce-

dure B, the Chromatographic System from Procedure B

may be substituted.] The gas chromatograph is equipped

with a flame-ionization detector, a 0.32-mm 6 30-m

fused-silica column coated with a 1.8-mm layer of phase

G43 or a 0.53-mm 6 30-m wide-bore column coated with

a 3.0-mm layer of phase G43. The carrier gas is nitrogen or

helium with a linear velocity of about 35 cm per second, and

a split ratio of 1:5. The column temperature is maintained at

408 for 20 minutes, then raised at a rate of 108 per minute to

2408, and maintained at 2408 for 20 minutes. The injection

port and detector temperatures are maintained at 1408 and

2508, respectively. Chromatograph the Class 1 Standard

Solution, the Class 1 System Suitability Solution, and the

Class 2 Standard Solution, and record the peak responses

as directed for Procedure: the signal-to-noise ratio of

1,1,1-trichloroethane in the Class 1 Standard Solution is

not less than 5; the signal-to-noise ratio of each peak in

the Class 1 System Suitability Solution is not less than 3;

and the resolution, R, between acetonitrile and methylene

chloride in the Class 2 Standard Solution is not less than

1.0.

Procedure—Separately inject (following one of the head-

space operating parameters described in Table 5) equal vol-

umes of headspace (about 1.0 mL) of the Standard Solution

and Test Solution into the chromatograph, record the chro-

matograms, and measure the responses for the major peaks.

Calculate the amount, in ppm, of each residual solvent

found in the article under test by the formula:

4(C/W)(rU / rS),

in which C is the concentration, in ppm, of the appropriate

USP Reference Standard in the Standard Solution; W is the

weight, in g, of the article under test taken to prepare the Test

Stock Solution; and rU and rS are the peak responses of each

residual solvent obtained from the Test Solution and the

Standard Solution, respectively.

WATER-INSOLUBLE ARTICLES

Procedure A—

Class 1 Standard Stock Solution, Class 1 Standard Solu-

tion, Class 1 System Suitability Solution, Class 2 Standard

Stock Solution, Class 2 Standard Solution, and Chromato-

graphic System—Proceed as directed for Procedure A under

Water-Soluble Articles.

Test Stock Solution—Transfer about 250 mg of the article

under test, accurately weighed, to a 25-mL volumetric flask,

dissolve in and dilute with dimethylformamide to volume,

and mix.

Test Solution 1—Transfer 5.0 mL of Test Stock Solution to

an appropriate headspace vial, add 1.0 mL of dimethylform-

amide, apply stopper, cap, and mix.

Test Solution 2—Transfer about 250 mg of the article un-

der test, accurately weighed, to a 25-mL volumetric flask,

dissolve in and dilute with 1,3-dimethyl-2-imidazolidinone

to volume, and mix. Transfer 5.0 mL of this solution to an

appropriate headspace vial, add 1.0 mL of 1,3-dimethyl-2-

imidazolidinone, apply stopper, cap, and mix.

Procedure—Separately inject (following one of the head-

space operating parameters described in Table 5) equal vol-

umes of headspace (about 1.0 mL) of the Class 1 Standard

Solution, the Class 2 Standard Solution, Test Solution 1, and

Test Solution 2 into the chromatograph, record the chroma-

tograms, and measure the responses for the major peaks. If a

peak response of any peak in Test Solution 1 is greater than

or equal to a corresponding peak in either the Class 1 Stan-

dard Solution or the Class 2 Standard Solution, proceed to

Procedure B to verify the identity of the peak; otherwise the
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article meets the requirements of this test. If the peak re-

sponse for dimethylformamide or N,N-dimethylacetamide

in Test Solution 2 is greater than or equal to the correspond-

ing peak in the Class 2 Standard Solution, proceed to Proce-

dure B to verify the identity of the peak; otherwise the article

meets the requirements of this test.

Procedure B—

Class 1 Standard Stock Solution, Class 1 Standard Solu-

tion, Class 2 Standard Stock Solution, Class 2 Standard

Solution, and Class 1 System Suitability Solution—Prepare

as directed for Procedure A under Water-Soluble Articles.

Test Stock Solution, Test Solution 1, and Test Solution 2—

Proceed as directed for Procedure A.

Chromatographic System—Proceed as directed for Proce-

dure B under Water-Soluble Articles.

Procedure—Separately inject (following one of the head-

space operating parameters described in Table 5) equal vol-

umes of headspace (about 1.0 mL) of the Class 1 Standard

Solution, Class 2 Standard Solution, Test Solution 1, and/or

Test Solution 2 into the chromatograph, record the chroma-

tograms, and measure the responses for the major peaks. If

the peak response(s) in Test Solution 1 of the peak(s) iden-

tified in Procedure A is/are greater than or equal to a corre-

sponding peak(s) in either the Class 1 Standard Solution or

the Class 2 Standard Solution, proceed to Procedure C to

quantify the peak; otherwise the article meets the require-

ments of this test. If the peak response for dimethylform-

amide or N,N-dimethylacetamide in Test Solution 2 is great-

er than or equal to the corresponding peak in the Class 2

Standard Solution, proceed to Procedure C to quantify the

peak; otherwise the article meets the requirements of this

test.

Procedure C—

Class 1 Standard Solution, Class 1 System Suitability

Solution, and Class 2 Standard Solution—Proceed as direc-

ted for Procedure A under Water-Soluble Articles.

Test Stock Solution, Test Solution 1, and Test Solution 2—

Proceed as directed for Procedure A.

Standard Solution, and Chromatographic System—Pro-

ceed as directed for Procedure C under Water-Soluble Arti-

cles.

Procedure—Separately inject (following one of the head-

space operating parameters described in Table 5) equal vol-

umes of headspace (about 1.0 mL) of the Standard Solution,

Test Solution 1, and/or Test Solution 2 into the chromato-

graph, record the chromatograms, and measure the re-

sponses for the major peaks. Calculate the amount, in

ppm, of each residual solvent found in the article under test

by the formula:

4(C/W)(rU / rS),

in which C is the concentration, in ppm, of the appropriate

USP Reference Standard in the Standard Solution; W is the

weight, in g, of the article under test taken to prepare the Test

Stock Solution; and rU and rS are the peak responses of each

residual solvent obtained from Test Solution 1 or Test Solu-

tion 2 and the Standard Solution, respectively.

Class 3 Residual Solvents

If only Class 3 solvents are present, the level of residual

solvents is to be determined as directed under Loss on Dry-

ing h731i. If the loss on drying value is greater than 0.5%, a

water determination should be performedon the test sample

as directed under Water Determination h921i. Determine

the water by Method Ia, unless otherwise specified in the

individual monograph. If a Class 3 solvent limit in an indi-

vidual monograph is greater than 50 mg per day (corre-
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sponding to 5000 ppm or 0.5% under Option l), that residual

solvent should be identified and quantified, and the proce-

dures as described above are to be applied wherever possi-

ble. Otherwise an appropriate validated procedure is to be

employed. Such procedure shall be submitted to the USP

for inclusion in the relevant individual monograph. A flow

diagram for the application of residual solvent limit tests is

shown in Figure 1.

Fig. 1. Diagram relating to the identification of residual solvents and the application of limit tests.

OTHER ANALYTICAL PROCEDURES

The following procedures, with any necessary variations,

are used where specified in the individual monographs.

Method I

A gas chromatograph capable of temperature program-

ming and equipped with a wide-bore, wall-coated open tu-

bular column and a flame-ionization detector is used in the

following procedure.
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Standard Solution—Prepare a solution, in organic-free

water, or the solvent specified in the monograph, containing

in each mL, 12.0 mg of methylene chloride, 7.6 mg of 1,4-

dioxane, 1.6 mg of trichloroethylene, and 1.2 mg of chloro-

form. [NOTE—Prepare fresh daily.]

Test Solution—Dissolve in organic-free water, or the sol-

vent specified in the monograph, an accurately weighed por-

tion of the material to be tested to obtain a final solution

having a known concentration of about 20 mg of the test

material per mL.

Chromatographic System (see Chromatography

h621i)—The gas chromatograph is equipped with a flame-

ionization detector, a 0.53-mm 6 30-m fused silica analyt-

ical column coated with a 5-mm chemically cross-linked

G27 stationary phase and a 0.53-mm 6 5-m silica guard

column deactivated with phenylmethyl siloxane. The carrier

gas is helium with a linear velocity of about 35 cm per sec-

ond. [NOTE—When a makeup gas is used, nitrogen is re-

commended.] The injection port temperature and the

detector temperature are maintained at 708 and 2608, respec-

tively. The column temperature is programmed as follows.

Initially, the column temperature is maintained at 358 for 5

minutes, then increased at a rate of 88 per minute to 1758,

followed by an increase at a rate of 358 per minute to 2608,

and maintained at 2608 for at least 16 minutes.

Inject the Standard Solution, and record the peak re-

sponses as directed for Procedure: a suitable system is

one that yields chromatograms in which all of the compo-

nents in the Standard Solution are resolved; the resolution,

R, between any two components is not less than 1.0; and the

relative standard deviation of the individual peak responses

from replicate injections is not more than 15%.

Procedure—Separately inject equal volumes (about 1

mL) of the Standard Solution and the Test Solution into

the chromatograph, record the chromatograms, and measure

the peak responses.

Identify, on the basis of retention time, any peaks present

in the chromatogram of the Test Solution. The identity and

peak response in the chromatogram may be established as

being from any of the organic volatile impurities listed in

the table shown below or from some other volatile impurity

eluting with a comparable retention time as determined by

mass spectrometric relative abundance procedures or by the

use of a second validated column containing a different sta-

tionary phase.

Unless otherwise specified in the individual monograph,

the amount of each organic volatile impurity present in the

material does not exceed the limit given in the table shown

below.

Organic Volatile Impurity Limit (mg per g)

Chloroform 60

1,4-Dioxane 380

Methylene Chloride 600

Trichloroethylene 80

Method IV

Standard Solution—Prepare as directed for Standard

Solution in Method I. Pipet 5 mL of the solution into a vial

fitted with a septum and crimp cap, containing 1 g of anhy-

drous sodium sulfate, and seal. Heat the sealed vial at 808

for 60 minutes.

Test Solution—Transfer 100 mg, accurately weighed, of

the material under test to a vial, add 5.0 mL of water, or the

solvent specified in the monograph, and 1 g of anhydrous
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sodium sulfate, and seal with a septum and crimp cap. Heat

the sealed vial at 808 for 60 minutes, or as specified in the

individual monograph.

Chromatographic System and Procedure—[NOTE—

The use of headspace apparatuses that automatically transfer

a measured amount of headspace is allowed. Also, the use of

a guard column in this headspace procedure is not neces-

sary.] Proceed as directed for Method V, except to inject,

using a heated gas-tight syringe, 1 mL of the headspace.

Method V

Standard Solution and Test Solution—Prepare as direc-

ted for Method I.

Chromatographic System (see Chromatography

h621i)— The gas chromatograph is equipped with a

flame-ionization detector, a 0.53-mm 6 30-m fused silica

analytical column coated with a 3.0-mm G43 stationary

phase, and a 0.53-mm 6 5-m silica guard column de-

activated with phenylmethyl siloxane. The carrier gas is he-

lium with a linear velocity of about 35 cm per second. The

injection port and detector temperatures are maintained at

1408 and 2608, respectively. The column temperature is pro-

grammed according to the following steps. It is maintained

at 408 for 20 minutes, then increased rapidly to 2408, and

maintained at 2408 for 20 minutes.

Inject the Standard Solution, and record the peak re-

sponses as directed for Procedure: a suitable system is

one that yields chromatograms in which all of the compo-

nents in the Standard Solution are resolved; the resolution,

R, between any two components is not less than 3; and the

relative standard deviation of the individual peak responses

from replicate injections is not more than 15%.

Procedure—Proceed as directed for Method I, the injec-

tion volume being about 1 mL.

Method VI

Standard Solution and Test Solution—Prepare as direc-

ted for Method I.

Chromatographic System (see Chromatography

h621i)—The gas chromatograph is equipped with a flame-

ionization detector. The column and column temperature

conditions, as chosen from the list below (see Table 6),

are specified in the individual monograph. The carrier gas,

linear velocity or flow rate, and detector and injector tem-

peratures are appropriate to the column dimensions and col-

umn temperatures chosen from the list below.

Inject the Standard Solution, and record the peak re-

sponses as directed for Procedure: a suitable system is

one that yields the chromatograms in which all of the com-

ponents in the Standard Solution are resolved; the reso-

lution, R, between any two components is not less than

1.0; and the relative standard deviation of the individual

peak responses from replicate injections is not more than

15%.

Procedure—Proceed as directed for Method I, the injec-

tion volume being about 1 mL.
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Table 6. Chromatographic Conditions for Method VI

Chromatographic

Conditions

USP Column

Designation Column Size Column Temperature

A S3 3-mm 6 2-m 1908

B S2 3-mm 6 2.1-m 1608

C G16 0.53-mm 6 30-m 408

D G39 3-mm 6 2-m 658

E G16 3-mm 6 2-m 708

F S4 2-mm 6 2.5-m Hold 1208 (35 min.)

Gradient 1208–2008(28/min.)

Hold 20 min.

H G14 2-mm 6 2.5-m Hold 458 (3 min.)

Gradient 458–1208 (88/min.)

Hold 15 min.

I G27 0.53-mm 6 30-m Hold 358 (5 min.)

358–1758 (88 /min.)

1758–2608(358/min.)

Hold 16 min.

J G16 0.33-mm 6 30-m Hold 508 (20 min.)

508–1658 (68/min.)

Hold 20 min.

GLOSSARY

Genotoxic carcinogens: Carcinogens that produce cancer

by affecting genes or chromosomes.

Lowest-observed-effect level (LOEL): The lowest dose of

a substance in a study or group of studies that produces bio-

logically significant increases in frequency or severity of

any effects in exposed humans or animals.

Modifying factor: A factor determined by professional

judgment of a toxicologist and applied to bioassay data so

that the data can be safely related to humans.

Neurotoxicity: The ability of a substance to cause adverse

effects on the nervous system.

No-observed-effect level (NOEL): The highest dose of a

substance at which there are no biologically significant in-

creases in frequency or severity of any effects in exposed

humans or animals.

Permitted daily exposure (PDE): The maximum accept-

able intake per day of a residual solvent in pharmaceutical

products.
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Reversible toxicity: The occurrence of harmful effects that

are caused by a substance and that disappear after exposure

to the substance ends.

Strongly suspected human carcinogen: A substance for

which there is no epidemiological evidence of carcinogen-

esis but for which there are positive genotoxicity data and

clear evidence of carcinogenesis in rodents.

Teratogenicity: The occurrence of structural malforma-

tions in a developing fetus when a substance is administered

during pregnancy.

APPENDIX 1. LIST OF RESIDUAL SOLVENTS INCLUDED IN THIS GENERAL CHAPTER

Solvent Other Names Structure Class

Acetic acid Ethanoic acid CH3COOH Class 3

Acetone 2-Propanone

Propan-2-one

CH3COCH3 Class 3

Acetonitrile CH3CN Class 2

Anisole Methoxybenzene Class 3

Benzene Benzol Class 1

1-Butanol n-Butyl alcohol

Butan-1-ol

CH3(CH2)3OH Class 3

2-Butanol sec-Butyl alcohol

Butan-2-ol

CH3CH2CH(OH)CH3 Class 3

Butyl acetate Acetic acid butyl ester CH3COO(CH2)3CH3 Class 3

tert-Butylmethyl ether 2-Methoxy-2-methylpropane (CH3)3COCH3 Class 3

Carbon tetrachloride Tetrachloromethane CCl4 Class 1

Chlorobenzene Class 2

Chloroform Trichloromethane CHCl3 Class 2

Cumene Isopropylbenzene

(1-Methylethyl)benzene

Class 3
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Solvent Other Names Structure Class

Cyclohexane Hexamethylene Class 2

1,2-Dichloroethane sym-Dichloroethane

Ethylene dichloride

Ethylene chloride

CH2ClCH2Cl Class 1

1,1-Dichloroethene 1,1-Dichloroethylene

Vinylidene chloride

H2C=CCl2 Class 1

1,2-Dichloroethene 1,2-Dichloroethylene

Acetylene dichloride

ClHC=CHCl Class 2

Dichloromethane Methylene chloride CH2Cl2 Class 2

1,2-Dimethoxyethane Ethyleneglycol dimethyl ether

Monoglyme

Dimethyl cellosolve

H3COCH2CH2OCH3 Class 2

N,N-Dimethylacetamide DMA CH3CON(CH3)2 Class 2

N,N-Dimethylformamide DMF HCON(CH3)2 Class 2

Dimethyl sulfoxide Methylsulfinylmethane

Methyl sulfoxide

DMSO

(CH3)2SO Class 3

1,4-Dioxane p-Dioxane

[1,4]Dioxane

Class 2

Ethanol Ethyl alcohol CH3CH2OH Class 3

2-Ethoxyethanol Cellosolve CH3CH2OCH2CH2OH Class 2

Ethyl acetate Acetic acid ethyl ester CH3COOCH2CH3 Class 3

Ethylene glycol 1,2-Dihydroxyethane

1,2-Ethanediol

HOCH2CH2OH Class 2

Ethyl ether Diethyl ether

Ethoxyethane

1,1’-Oxybisethane

CH3CH2OCH2CH3 Class 3

Ethyl formate Formic acid ethyl ester HCOOCH2CH3 Class 3

Formamide Methanamide HCONH2 Class 2

Formic acid HCOOH Class 3
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Solvent Other Names Structure Class

Heptane n-Heptane CH3(CH2)5CH3 Class 3

Hexane n-Hexane CH3(CH2)4CH3 Class 2

Isobutyl acetate Acetic acid isobutyl ester CH3COOCH2CH(CH3)2 Class 3

Isopropyl acetate Acetic acid isopropyl ester CH3COOCH(CH3)2 Class 3

Methanol Methyl alcohol CH3OH Class 2

2-Methoxyethanol Methyl cellosolve CH3OCH2CH2OH Class 2

Methyl acetate Acetic acid methyl ester CH3COOCH3 Class 3

3-Methyl-1-butanol Isoamyl alcohol

Isopentyl alcohol

3-Methylbutan-1-ol

(CH3)2CHCH2CH2OH Class 3

Methylbutylketone 2-Hexanone

Hexan-2-one

CH3(CH2)3COCH3 Class 2

Methylcyclohexane Cyclohexylmethane Class 2

Methylethylketone 2-Butanone

MEK

Butan-2-one

CH3CH2COCH3 Class 3

Methyl isobutyl ketone 4-Methylpentan-2-one

4-Methyl-2-pentanone

MIBK

CH3COCH2CH(CH3)2 Class 3

2-Methyl-1-propanol Isobutyl alcohol (CH3)2CHCH2OH Class 3

2-Methylpropan-1-ol

N-Methylpyrrolidone 1-Methylpyrrolidin-2-one

1-Methyl-2-pyrrolidinone

Class 2

Nitromethane CH3NO2 Class 2

Pentane n-Pentane CH3(CH2)3CH3 Class 3

1-Pentanol Amyl alcohol

Pentan-1-ol

Pentyl alcohol

CH3(CH2)3CH2OH Class 3

1-Propanol Propan-1-ol

Propyl alcohol

CH3CH2CH2OH Class 3
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Solvent Other Names Structure Class

2-Propanol Propan-2-ol

Isopropyl alcohol

(CH3)2CHOH Class 3

Propyl acetate Acetic acid propyl ester CH3COOCH2CH2CH3 Class 3

Pyridine Class 2

Sulfolane Tetrahydrothiophene 1,1-

dioxide

Class 2

Tetrahydrofuran Tetramethylene oxide Class 2

Oxacyclopentane

Tetralin 1,2,3,4-Tetrahydronaphthalene Class 2

Toluene Methylbenzene Class 2

1,1,1-Trichloroethane Methylchloroform CH3CCl3 Class 1

1,1,2-Trichloroethene Trichloroethene HClC=CCl2 Class 2

Xylene* Dimethybenzene

Xylol

Class 2

* Usually 60% m-xylene, 14% p-xylene, 9% o-xylene with 17% ethyl benzene.

APPENDIX 2. ADDITIONAL BACKGROUND

A2.1. Environmental Regulation of Organic Volatile

Solvents

Several of the residual solvents frequently used in the pro-

duction of pharmaceuticals are listed as toxic chemicals in

Environmental Health Criteria (EHC) monographs and in

the Integrated Risk Information System (IRIS). The objec-

tives of such groups as the International Programme on

Chemical Safety (IPCS), the United States Environmental

Protection Agency (EPA), and the United States Food and

Drug Administration (FDA), include the determination of

acceptable exposure levels. The goal is maintenance of en-
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vironmental integrity and protection of human health

against the possible deleterious effects of chemicals result-

ing from long-term environmental exposure. The proce-

dures involved in the estimation of maximum safe

exposure limits are usually based on long-term studies.

When long-term study data are unavailable, shorter term

study data can be used with modification of the approach,

such as use of larger safety factors. The approach described

therein relates primarily to long-term or lifetime exposure of

the general population in the ambient environment (i.e., am-

bient air, food, drinking water, and other media).

A2.2. Residual Solvents in Pharmaceuticals

Exposure limits in this General Chapter are established by

referring to methodologies and toxicity data described in

EHC and IRIS monographs. However, the following spe-

cific assumptions about residual solvents to be used in the

synthesis and formulation of pharmaceutical products

should be taken into account in establishing exposure limits.

1. Patients (not the general population) use pharmaceuti-

cals to treat their diseases or for prophylaxis to prevent

infection or disease.

2. The assumption of lifetime patient exposure is not

necessary for most pharmaceutical products but may

be appropriate as a working hypothesis to reduce risk

to human health.

3. Residual solvents are unavoidable components in phar-

maceutical production and will often be a part of me-

dicinal products.

4. Residual solvents should not exceed recommended lev-

els except in exceptional circumstances.

5. Data from toxicological studies that are used to deter-

mine acceptable levels for residual solvents should

have been generated using appropriate protocols such

as those described, for example, by the Organization

for Economic Cooperation and Development (OECD),

EPA, and the FDA Red Book.

APPENDIX 3. PROCEDURES FOR
ESTABLISHING EXPOSURE LIMITS

The Gaylor-Kodell method of risk assessment (Gaylor, D.

W. and Kodell, R. L. Linear Interpolation Algorithm for

Low Dose Assessment of Toxic Substance. Journal of En-

vironmental Pathology and Toxicology, 4:305, 1980) is ap-

propriate for Class 1 carcinogenic solvents. Only in cases

where reliable carcinogenicity data are available should ex-

trapolation by the use of mathematical models be applied to

setting exposure limits. Exposure limits for Class 1 residual

solvents could be determined with the use of a large safety

factor (i.e., 10,000 to 100,000) with respect to the no-ob-

served-effect level (NOEL). Detection and quantification

of these residual solvents should be performed by state-of-

the-art analytical techniques.

Acceptable exposure levels in this General Chapter for

Class 2 residual solvents were established by calculation

of PDE values according to the procedures for setting expo-

sure limits in pharmaceuticals (page 5748 of Pharmacopeial

Forum 15(6) [Nov.–Dec. 1989]), and the method adopted

by IPCS for Assessing Human Health Risk of Chemicals

(Environmental Health Criteria 170, WHO, 1994). These

procedures are similar to those used by the U.S. EPA (IRIS)

and the U.S. FDA (Red Book) and others. The method is

outlined here to give a better understanding of the origin

of the PDE values. It is not necessary to perform these cal-

culations in order to use the PDE values presented in Table 2

of this document.

PDE is derived from the no-observed-effect level

(NOEL), or the lowest-observed effect level (LOEL), in

the most relevant animal study as follows:
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The PDE is derived preferably from a NOEL. If no NOEL is

obtained, the LOEL may be used. Modifying factors pro-

posed here, for relating the data to humans, are the same

kind of ‘‘uncertainty factors’’ used in Environmental Health

Criteria (Environmental Health Criteria 170, WHO, Gene-

va, 1994) and ‘‘modifying factors’’ or ‘‘safety factors’’ in

Pharmacopeial Forum. The assumption of 100 percent sys-

temic exposure is used in all calculations regardless of route

of administration.

The modifying factors are as follows:

F1 = A factor to account for extrapolation between species

F1 = 2 for extrapolation from dogs to humans

F1 = 2.5 for extrapolation from rabbits to humans

F1 = 3 for extrapolation from monkeys to humans

F1 = 5 for extrapolation from rats to humans

F1 = 10 for extrapolation from other animals to hu-

mans

F1 = 12 for extrapolation from mice to humans

F1 takes into account the comparative surface area to body

weight ratios for the species concerned and for man. Surface

area (S) is calculated as:

S = kM 0.67, (2)

in which M = body weight, and the constant k has been ta-

ken to be 10. The body weights used in the equation are

those shown below in Table A3.-1.

F2 = A factor of 10 to account for variability between in-

dividuals. A factor of 10 is generally given for all or-

ganic solvents, and 10 is used consistently in this

General Chapter.

F3 = A variable factor to account for toxicity studies of

short-term exposure.

F3 = 1 for studies that last at least one half-lifetime

(1 year for rodents or rabbits; 7 years for cats,

dogs and monkeys).

F3 = 1 for reproductive studies in which the whole

period of organogenesis is covered.

F3 = 2 for a 6-month study in rodents, or a 3.5-year

study in nonrodents.

F3 = 5 for a 3-month study in rodents, or a 2-year

study in nonrodents.

F3 = 10 for studies of a shorter duration.

In all cases, the higher factor has been used for study dura-

tions between the time points (e.g., a factor of 2 for a 9-

month rodent study).

F4 = A factor that may be applied in cases of severe tox-

icity, e.g., nongenotoxic carcinogenicity, neurotox-

icity, or teratogenicity. In studies of reproductive

toxicity, the following factors are used:

F4 = 1 for fetal toxicity associated with maternal

toxicity

F4 = 5 for fetal toxicity without maternal toxicity

F4 = 5 for a teratogenic effect with maternal tox-

icity

F4 = 10 for a teratogenic effect without maternal

toxicity
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F5 = A variable factor that may be applied if the no-effect

level was not established.

When only a LOEL is available, a factor of up to 10 can

be used depending on the severity of the toxicity. The

weight adjustment assumes an arbitrary adult human body

weight for either sex of 50 kilograms (kg). This relatively

low weight provides an additional safety factor against the

standard weights of 60 kg or 70 kg that are often used in this

type of calculation. It is recognized that some adult patients

weigh less than 50 kg; these patients are considered to be

accommodated by the built-in safety factors used to deter-

mine a PDE. If the solvent was present in a formulation spe-

cifically intended for pediatric use, an adjustment for a

lower body weight would be appropriate.

As an example of the application of this equation, consid-

er a toxicity study of acetonitrile in mice that is summarized

in Pharmeuropa, Vol. 9, No. 1, Supplement, April 1997,

page S24. The NOEL is calculated to be 50.7 mg kg–1

day–l. The PDE for acetonitrile in this study is calculated

as follows:

In this example,

F1 = 12 to account for the extrapolation from mice to hu-

mans

F2 = 10 to account for differences between individual hu-

mans

F3 = 5 because the duration of the study was only 13

weeks

F4 = 1 because no severe toxicity was encountered

F5 = 1 because the no-effect level was determined

A3.-1. - Values Used in the Calculations

in This Document

Rat body weight 425 g

Pregnant rat body weight 330 g

Mouse body weight 28 g

Pregnant mouse body weight 30g

Guinea-pig body weight 500 g

Rhesus monkey body weight 2.5 kg

Rabbit body weight (pregnant or not) 4 kg

Beagle dog body weight 11.5 kg

Rat respiratory volume 290 L/day

Mouse respiratory volume 43 L/day

Rabbit respiratory volume 1440 L/day

Guinea-pig respiratory volume 430 L day

Human respiratory volume 28,800 L/day

Dog respiratory volume 9000 L/day

Monkey respiratory volume 1150 L/day

Mouse water consumption 5 mL/day

Rat water consumption 30 mL/day

Rat food consumption 30 g/day
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The equation for an ideal gas, PV = nRT, is used to con-

vert concentrations of gases used in inhalation studies from

units of ppm to units of mg/L or mg/m3. Consider as an ex-

ample the rat reproductive toxicity study by inhalation of

carbon tetrachloride (molecular weight 153.84) summarized

in Pharmeuropa, Vol. 9, No. 1, Supplement, April 1997,

page S9.

The relationship 1000 liters = 1 m3 is used to convert to mg/

m3.&1S (USP27)

BRIEFING

h601i Aerosols, Metered-Dose Inhalers, and Dry Powder In-
halers, USP 26 page 2105 and page 1470 of PF 28(5) [ Sept.–Oct.
2002]. Dose uniformity of inhalation formulations is regulated in
the general chapters Aerosols, Metered-Dose Inhalers, and Dry
Powder Inhalers h601i and Uniformity of Dosage Units h905i.
The most recent revisions to these chapters (PF 28[5]) will be
adopted in USP 26, Supplement 2. In that revision all delivered
dose uniformity testing was placed in h601i, leaving only the uni-
formity tests for premetered dosage units in h905i. Clarifying
changes were also made to the text on the subject ofMass Balance
during cascade impaction testing.
In the present revision, the Aerosol Expert Committee has made

five significant changes to the document.
(1) Delivered-Dose Uniformity testing for nasal sprays has been

added and the chapter h601i title modified to Aerosols, Nasal
Sprays,Metered-Dose Inhalers, and Dry Powder Inhalers. In
the longer term, the committee intends to add further tests un-
der the subheading Nasal Sprays.

(2) The term ‘‘target-delivered dose’’ has been introduced and de-
fined for the purpose of metered-dose and dry powder inhaler
testing. The Committee recommended that this ‘‘target-deliv-
ered dose’’, not the label claim, should be used as the mean,
about which the variance of the delivered dose is determined
and specified. This is especially important for dry powder in-
halers, for which the label claim is often significantly greater
than the delivered dose. In such cases, the ‘‘target-delivered
dose’’ is both method- and inhaler-dependent. Thus, it should
be defined using a specific method, by determining the aver-
age dose delivered across a large number of the inhalers in
question, preferably sampled from a variety of production
batches.

(3) A new instrument, the ‘‘Next Generation Pharmaceutical Im-
pactor’’, and associated methods for its use, has been added to
h601i. This cascade impactor is for use when determining the
aerodynamic size distributions of drug doses delivered from
metered-dose and dry powder inhalers. However, to aid with

the global regulation of these products, these new methods
have been harmonized between the European Pharmaco-
poeia and the USP.

(4) All of the cascade impactor testing methodology has been
modified to reflect the new awareness that particle re-entrain-
ment often confounds the determination of aerodynamic size
distributions from metered-dose and dry powder inhalers. Ac-
cording to USP, stage coating is now to be required when per-
forming cascade impaction, unless it has been proven to be
unnecessary.

(5) Finally, Apparatus 4, the multistage liquid impinger, has a
small number of stages and is used extensively outside the
USA. Because the USP is used in countries other than the
United States, the Aerosol Expert Committee has chosen to
leave the method in place for countries other than the USA.

Acceptance criteria for dose uniformity are currently a subject of
much debate. A STAGE 4 draft in the harmonization process of
h905i has been published (PF 27[3], page 2615) that contains spe-
cifications for inhalers and unit doses for use in inhalers, which the
Aerosol Expert Committee expects to see changed. Thus, accep-
tance criteria are not addressed in the presently proposed revision
although the committee retains a long-term goal of changing the
statistical principle for determining dose uniformity. It is intended
to address this issue for delivered-dose uniformity in future revi-
sions of h601i.

(AER: K. Zaidi) RTS—39975-1

Change to read:

h601i AEROSOLS,

&NASAL SPRAYS,&1S (USP27)

METERED-DOSE INHALERS,
AND DRY POWDER INHALERS

This general chapter contains test methods for propellants, pres-
surized topical aerosols,

&nasal sprays,&1S (USP27)

metered-dose inhalers, and propellant-free dry powder inhalers
used to aerosolize, or to aerosolize and meter, doses of powders
for inhalation. Apply these methods, where indicated, in the testing
of the appropriate dosage forms.

Change to read:

PROPELLANTS

Caution—Hydrocarbon propellants are highly flammable and
explosive. Observe precautions, and perform sampling and analy-
tical operations in a well-ventilated fume hood.
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General Sampling Procedure

This procedure is used to obtain test specimens for those propel-
lants that occur as gases at about 258 and that are stored in pressur-
ized cylinders. Use a stainless steel sample cylinder equipped with
a stainless steel valve and having a capacity of not less than 200
mL and a pressure rating of 240 psi or more. Dry the cylinder with
the valve open at 1108 for 2 hours, and evacuate the hot cylinder to
less than 1 mm of mercury. Close the valve, cool, and weigh. Con-
nect one end of a charging line tightly to the propellant container
and the other end loosely to the sample cylinder. Carefully open the
propellant container, and allow the propellant to flush out the char-
ging line through the loose connection. Avoid excessive flushing,
which causes moisture to freeze in the charging line and connec-
tions. Tighten the fitting on the sample cylinder, and open the sam-
ple cylinder valve, allowing the propellant to flow into the
evacuated cylinder. Continue sampling until the desired amount
of specimen is obtained, then close the propellant container valve,
and finally close the sample cylinder valve. [Caution—Do not
overload the sample cylinder; hydraulic expansion due to tempera-
ture change can cause overloaded cylinders to explode.] Again
weigh the charged sample cylinder, and calculate the weight of
the specimen.

Approximate Boiling Temperature

Transfer a 100-mL specimen to a tared, pear-shaped, 100-mL
centrifuge tube containing a few boiling stones, and weigh. Sus-
pend a thermometer in the liquid, and place the tube in a medium
maintained at a temperature of 328 above the expected boiling tem-
perature. When the thermometer reading becomes constant, record
as the boiling temperature the thermometer reading after

&at least&2S (USP26)

5% of the specimen has distilled. Retain the remainder of the speci-
men for the determination of High-Boiling Residues.

High-Boiling Residues, Method I

Allow 85 mL of the specimen to distil, as directed in the test for
Approximate Boiling Temperature, and transfer the centrifuge tube
containing the remaining 15 mL of specimen to a medium main-
tained at a temperature 108 above the boiling temperature. After 30
minutes, remove the tube from the water bath, blot dry, and weigh.
Calculate the weight of the residue.

High-Boiling Residues, Method II

Prepare a cooling coil from copper tubing (about 6 mm outside
diameter 6 about 6.1 m long) to fit into a vacuum-jacketed flask.
Immerse the cooling coil in a mixture of dry ice and acetone in a
vacuum-jacketed flask, and connect one end of the tubing to the
propellant sample cylinder. Carefully open the sample cylinder
valve, flush the cooling coil with about 50 mL of the propellant,
and discard this portion of liquefied propellant. Continue deliver-
ing liquefied propellant from the cooling coil, and collect it in a
previously chilled 1000-mL sedimentation cone until the cone is
filled to the 1000-mL mark. Allow the propellant to evaporate,
using a warm water bath maintained at about 408 to reduce evapor-
ating time. When all of the liquid has evaporated, rinse the sedi-
mentation cone with two 50-mL portions of pentane, and
combine the rinsings in a tared 150-mL evaporating dish. Transfer
100 mL of the pentane solvent to a second tared 150-mL evapor-

ating dish, place both evaporating dishes on a water bath, evaporate
to dryness, and heat the dishes in an oven at 1008 for 60 minutes.
Cool the dishes in a desiccator, and weigh. Repeat the heating for
15-minute periods until successive weighings are within 0.1 mg,
and calculate the weight of the residue obtained from the propellant
as the difference between the weights of the residues in the two
evaporating dishes.

Water Content

Proceed as directed under Water Determination h921i, with the
following modifications: (a) Provide the closed-system titrating
vessel with an opening through which passes a coarse-porosity
gas dispersion tube connected to a sampling cylinder. (b) Dilute
the Reagent with anhydrous methanol to give a water equivalence
factor of between 0.2 and 1.0 mg per mL; age this diluted solution
for not less than 16 hours before standardization. (c) Obtain a 100-
g specimen as directed under General Sampling Procedure, and
introduce the specimen into the titration vessel through the gas dis-
persion tube at a rate of about 100 mL of gas per minute; if neces-
sary, heat the sample cylinder gently to maintain this flow rate.

Other Determinations

For those aerosols that use propellants, perform the tests speci-
fied in the individual NF propellant monographs.

AEROSOLS

Because leaching of extractable substances into pressurized for-
mulations should be minimized, valve materials and other compo-
nents that are in contact with the product meet the requirements
under Elastomeric Closures for Injections h381i. [NOTE—Under
Physicochemical Test Procedures in h381i the directions for pre-
paring a sample require pre-extraction, which may cause an under-
estimate of the amount of extractables from a given component.]
See also Aerosols under Pharmaceutical Dosage Forms h1151i.

Change to read:

TOPICAL AEROSOLS

&The following tests are applicable to topical aerosols con-

taining drug, in suspension or solution, packaged under

pressure, and released upon activation of an appropriate

valve system.&1S (USP27)

Delivery Rate and Delivered Amount

Perform these tests only on containers fitted with continuous
valves.
Delivery Rate—Select not fewer than four aerosol containers,

shake, if the label includes this directive, remove the caps and cov-
ers, and actuate each valve for 2 to 3 seconds. Weigh each con-
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tainer accurately, and immerse in a constant-temperature bath until
the internal pressure is equilibrated at a temperature of 258 as de-
termined by constancy of internal pressure, as directed under the
Pressure Test below. Remove the containers from the bath, remove
excess moisture by blotting with a paper towel, shake, if the label
includes this directive, actuate each valve for 5.0 seconds (ac-
curately timed by use of a stopwatch), and weigh each container
again. Return the containers to the constant-temperature bath,
and repeat the foregoing procedure three times for each container.
Calculate the average Delivery Rate, in g per second, for each con-
tainer.
Delivered Amount—Return the containers to the constant-tem-

perature bath, continuing to deliver 5 second actuations to waste,
until each container is exhausted. [NOTE—Ensure that sufficient
time is allowed between each actuation to avoid significant canister
cooling.] Calculate the total weight loss from each container. This
is the Delivered Amount.

Pressure Test

Perform this test only on topical aerosols fitted with continuous
valves.
Select not fewer than four aerosol containers, remove the caps

and covers, and immerse in a constant-temperature bath until the
internal pressure is constant at a temperature of 258. Remove the
containers from the bath, shake, and remove the actuator and water,
if any, from the valve stem. Place each container in an upright po-
sition, and determine the pressure in each container by placing a
calibrated pressure gauge on the valve stem, holding firmly, and
actuating the valve so that it is fully open. The gauge is of a cali-
bration approximating the expected pressure and is fitted with an
adapter appropriate for the particular valve stem dimensions. Read
the pressure directly from the gauge.

Minimum Fill

Topical aerosols meet the requirements for aerosols under Mini-
mum Fill h755i.

Leakage Test

Perform this test only on topical aerosols fitted with continuous
valves.
Select 12 aerosol containers, and record the date and time to the

nearest half hour. Weigh each container to the nearest mg, and re-
cord the weight, in mg, of each asW1. Allow the containers to stand
in an upright position at a temperature of 25.0 + 2.08 for not less
than 3 days, and again weigh each container, recording the weight,
in mg, of each asW2, and recording the date and time to the nearest
half hour. Determine the time, T, in hours, during which the con-
tainers were under test. Calculate the leakage rate, in mg per year,
of each container taken by the formula:

(365)(24 / T)(W1 – W2).

Where plastic-coated glass aerosol containers are tested, dry the
containers in a desiccator for 12 to 18 hours, and allow them to
stand in a constant-humidity environment for 24 hours prior to de-
termining the initial weight as indicated above. Conduct the test
under the same constant-humidity conditions. Empty the contents
of each container tested by employing any safe technique (e.g.,
chill to reduce the internal pressure, remove the valve, and pour).
Remove any residual contents by rinsing with suitable solvents,

then rinse with a few portions of methanol. Retain as a unit the
container, the valve, and all associated parts, and heat them at
1008 for 5 minutes. Cool, weigh, record the weight as W3, and de-
termine the net fill weight (W1 – W3) for each container tested.
[NOTE—If the average net fill weight has been determined pre-
viously, that value may be used in place of the value (W1 – W3)
above.] The requirements are met if the average leakage rate per
year for the 12 containers is not more than 3.5% of the net fill
weight, and none of the containers leaks more than 5.0% of the
net fill weight per year. If 1 container leaks more than 5.0% per
year, and if none of the containers leaks more than 7.0% per year,
determine the leakage rate of an additional 24 containers as direc-
ted herein. Not more than 2 of the 36 containers leak more than
5.0% of the net fill weight per year, and none of the 36 containers
leaks more than 7.0% of the net fill weight per year. Where the net
fill weight is less than 15 g and the label bears an expiration date,
the requirements are met if the average leakage rate of the 12 con-
tainers is not more than 525 mg per year and none of the containers
leaks more than 750 mg per year. If 1 container leaks more than
750 mg per year, but not more than 1.1 g per year, determine the
leakage rate of an additional 24 containers as directed herein. Not
more than 2 of the 36 containers leak more than 750 mg per year,
and none of the 36 containers leaks more than 1.1 g per year. This
test is in addition to the customary in-line leak testing of each con-
tainer.

Total Number of Discharges per Container

Perform this test only on topical aerosols fitted with dose-meter-
ing valves, at the same time as, and on the same containers used
for, the test for Uniformity of Dosage Units h905i. Determine the
total number of discharges or deliveries by counting the number of
priming discharges plus those used in determining the spray con-
tents, and continue to fire or discharge until the container or inhaler
is empty. The requirements are met if all the containers or inhalers
tested contain not less than the number of discharges stated on the
label.

Uniformity of Dosage Units

&Delivered-Dose Uniformity&2S (USP26)

The test for Content

&Delivered-Dose&2S (USP26)

Uniformity is required for topical aerosols fitted with dose-
metering valves.

&For collection of the minimum dose, proceed as directed in

the test for Delivered-Dose Uniformity under Metered-Dose

Inhalers and Dry Powder Inhalers, as described below, ex-

cept to modify the dose sampling apparatus so that it is cap-

able of quantitatively capturing the delivered dose from the

preparation being tested.&2S (USP26)

Unless otherwise stated in the individual monograph, apply the ac-
ceptance criteria for Metered-Dose Topical Aerosols under Unifor-
mity of Dosage Units h905i
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&Metered-Dose Inhalers and Dry Powder Inhalers as de-

scribed below.&2S (USP26)

Add the following:

&NASAL SPRAYS

The following test is applicable to nasal sprays, formu-

lated as aqueous suspensions or solutions of drug, presented

in multi-dose containers and fitted with dose-metering

valves. In all cases, and for all tests, prepare and test the na-

sal spray as directed on the label and the instructions for use.

Delivered-Dose Uniformity

Unless otherwise directed in the individual monograph,

the drug content of the minimum delivered doses (minimum

number of sprays per nostril as described on the label, or

instructions for use) collected at the beginning of unit life

(after priming as described on the label, or instructions for

use) and at the label claim number of metered sprays, from

each of 10 separate containers, must meet the following ac-

ceptance criteria: not more than 2 of the 20 doses are outside

the range of 80% to 120% of label claim, and none are out-

side the range of 75% to 125% of label claim, while the

mean for each of the beginning and end doses falls within

the range of 85% to 115% of label claim. If 3–6 doses of the

20 doses collected are outside of 80% to120% of the label

claim, but none are outside of 75% to 125% of label claim,

and the means for each of the beginning and end doses fall

within 85% to 115% of label claim, select 20 additional con-

tainers for second-tier testing. For second-tier testing, the re-

quirements are met if not more than 6 of the 60 doses

collected are outside the range of 80% to 120% of label

claim, none are outside the range of 75% to 125% of label

claim, and the means for each of the beginning and end

doses fall within the range of 85% to 115% of label claim.

SAMPLING FOR DELIVERED-DOSE UNIFORMITY OF METERED-

DOSE NASAL SPRAYS

General Sampling Procedure—To ensure reproducible

in-vitro dose collection, it is recommended that a mechani-

cal means of actuating the pump assembly be employed to

deliver doses for collection. The mechanical actuation

procedure should have adequate controls for the critical me-

chanical actuation parameters (e.g., actuation force, actua-

tion speed, stroke length, rest periods, etc.). The test must

be performed on units that have been primed according to

the patient-use instructions. The test unit should be actuated

in a vertical or near vertical, valve-up, position. The two

doses collected at the beginning and end of the container life

should be the dose immediately following priming and the

dose corresponding to the last label claim number of doses

from the container.

For suspension products, the delivered dose should be de-

livered into a suitable container (e.g., scintillation vial) in

which quantitative transfer from the container under test

can be accomplished. A validated analytical method is em-

ployed to determine the amount of drug in each delivered

dose, and data are reported as a percent of label claim.

For solution products, the delivered dose can be determined

gravimetrically from the weight of the delivered dose, and

the concentration and density of the fill solution of the pro-

duct under test.&1S (USP27)

Change to read:

METERED-DOSE INHALERS AND DRY
POWDER INHALERS

The following tests are applicable to metered-dose inhalers that
are formulated as suspensions or solutions of active drug in propel-
lants and dry powder inhalers presented as single or multidose
units. The following test methods are specific to the aforemen-
tioned inhalers and may require modification when testing alterna-
tive inhalation technologies (for example, breath-actuated metered-
dose inhalers, or dose-metering nebulizers). However, Pharmaco-
peial requirements for all dose-metering inhalation dosage forms
require determination of the delivered dose and Aerodynamic Size
Distribution. In all cases, and for all tests, prepare and test the in-
haler as directed on the label and the instructions for use. When
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these directions are not provided by the product manufacturer, fol-
low the precise dose discharge directions included in the tests be-
low.

Uniformity of Dosage Units

&Delivered-Dose Uniformity&2S (USP26)

The test forDose Uniformity over the Entire Contents is required
for metered-dose inhalers and for dry powder inhalers containing
drug inhalation powders in reservoirs. Test inhalations (powders or
solutions) packaged in premetereddosage units (capsules and blis-
ter packages) as directed for Content Uniformity under Uniformity
of Dosage Units h905i.

&The test for Delivered-Dose Uniformity is required for in-

halers (e.g., metered-dose inhalers or dry powder inhalers)

containing drug formulation (e.g., solution, suspension, or

powder) either in reservoirs or in premetered dosage units

and for drug formulations packaged in reservoirs or in pre-

metered dosage units where these containers are labeled for

use with a named inhalation device. (For inhalations pack-

aged in premetered dosage units, see also Uniformity of Do-

sage Units h905i.)

Unless otherwise directed in the individual monograph,

the drug content of the minimum delivered dose from each

of 10 separate containers is determined in accordance with

the procedure described below.

Unless otherwise specified in the individual monograph,

the requirements for dosage uniformity are met if not less

than 9 of the 10 doses are between 75% and 125% of the

label claim and none is outside the range of 65% to 135%

of the label claim. If the contents of not more than three

doses are outside the range of 75% to 125% of the label

claim, but within the range of 65% to 135% of the label

claim, select 20 additional containers, and follow the pre-

scribed procedure for analyzing one minimum dose from

each. The requirements are met if not more than three re-

sults, out of the 30 values, lie outside the range of 75% to

125% of label claim and none is outside the range of 65% to

135% of the label claim.&2S (USP26)

&The test for Delivered-Dose Uniformity is required for

inhalers (e.g., metered-dose inhalers or dry powder inhalers)

containing drug formulation (e.g., solution, suspension, or

powder) either in reservoirs or in premetered dosage units,

and for drug formulations packaged in reservoirs or in pre-

metered dosage units where these containers are labeled for

use with a named inhalation device. (For inhalations pack-

aged in premetered dosage units, see also Uniformity of Do-

sage Units h905i.) Note that the target-delivered dose is the

expected mean drug content for a large number of delivered

doses collected from many inhalers of the chosen product.

In many cases, its value may depend upon the manner in

which the test for delivered dose is performed. For me-

tered-dose inhalers, the target-delivered dose is specified

by the label claim, unless otherwise specified in the indi-

vidual monograph. For dry powder inhalers, where the label

claim is usually the packaged or metered-dose of drug, the

target-delivered dose is specified in the individual mono-

graph and is usually less than the label claim. Its value re-

flects the expected mean drug content for a large number of

delivered doses collected from the product, using the meth-

od specified in the monograph.

Unless otherwise directed in the individual monograph,

the drug content of the minimum delivered dose from each

of 10 separate containers is determined in accordance with

the procedure described below.

Unless otherwise specified in the individual monograph,

the requirements for dosage uniformity are met if not less

than 9 of the 10 doses are between 75% and 125% of the

specified target-delivered dose and none is outside the range

of 65% to 135% of the specified target-delivered dose. If the

contents of not more than 3 doses are outside the range of

75% to 125% of the specified target-delivered dose, but

within the range of 65% to 135% of the specified target-de-

livered dose, select 20 additional containers, and follow the
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prescribed procedure for analyzing 1 minimum dose from

each. The requirements are met if not more than 3 results,

out of the 30 values, lie outside the range of 75% to

125% of the specified target-delivered dose, and none is out-

side the range of 65% to 135% of the specified target-deliv-

ered dose.&1S (USP27)

DOSAGE UNIT SAMPLING FOR METERED-DOSE INHALERS

&SAMPLING THE DELIVERED DOSE FROM METERED-DOSE IN-
HALERS&2S (USP26)

To determine the content of active ingredient in the discharged
spray from a metered-dose inhaler, use the sampling apparatus de-
scribed below, using a flow rate of 28.3 L of air per minute (+5%),
unless otherwise stated in the individual monograph.

Apparatus A—The apparatus (see Figure 1) consists of a filter
support base with an open-mesh filter support, such as a stainless
steel screen, a collection tube that is clamped or screwed to the fil-
ter support base, and a mouthpiece adapter to ensure an airtight seal
between the collection tube and the mouthpiece. Use a mouthpiece
adapter that ensures that the tip of the inhaler mouthpiece is flush
with the open end of the sample collection tube. The vacuum con-
nector is connected to a system comprising a vacuum source, flow
regulator, and flowmeter. The source should be capable of pulling
air through the complete assembly, including the filter and the in-
haler to be tested, at the desired flow rate. When testing metered-
dose inhalers, air should be drawn continuously through the system
to avoid loss of drug into the atmosphere. The filter support base is
designed to accommodate 25-mm diameter filter disks. At the air-
flow being used, the sample collection tube and the filter disk must
be capable of quantitatively collecting the delivered dose. The filter
disk and other materials used in the construction of the apparatus
must be compatible with the drug and the solvents that are used to
extract the drug from the filter. One end of the collection tube is
designed to hold the filter disk tightly against the filter support
base. When assembled, the joints between the components of the
apparatus are airtight so that when a vacuum is applied to the base
of the filter, all of the air drawn through the collection device passes
through the inhaler.
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Fig. 1. Sampling apparatus for pressurized metered-dose inhalers

Procedure—

&Prepare the inhaler for use according to the label instruc-

tions.&2S (USP26)

Unless otherwise specified in the individual monograph, with the
vacuum pump running, ensuring an airflow rate through the inhaler
of 28.3 L of air per minute (+5%), discharge the minimum recom-
mended dose into the apparatus through the mouthpiece adapter by
depressing the valve for a duration sufficient to ensure that the dose
has been completely discharged. Detach the inhaler from Appara-
tus A, and disconnect the vacuum. Assay the contents of the appa-
ratus for drug after rinsing the filter and the interior of the apparatus
with a suitable solvent.

DOSAGE UNIT SAMPLING FOR DRY POWDER INHALERS

&SAMPLING THE DELIVERED DOSE FROM DRY POWDER INHA-
LERS&2S (USP26)

To determine the content of active ingredient emitted from the
mouthpiece of a dry powder inhaler, use Apparatus B (see Figure
2). This apparatus is capable of sampling the emitted doses at a
variety of airflow rates.
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Change to read:

Fig. 2. Apparatus B: Dosage unit sampling

&Sampling&2S (USP26)

apparatus for dry powder inhalers. (See Table 1 for component specifications.)

Table 1. Component Specifications for Apparatus B (see Figure 2)

Code Item Description Dimensions

A Sample collection tubea See Fig. 2 34.85-mm ID 6 12-cm length
B Filterb See Fig. 2 47-mm glass fiber filter
C Connector (e.g., short metal coupling with

low diameter branch to P3)
�8-mm ID

D Vacuum tubing (e.g., silicon tubing with an
outside diameter of 14 mm
and an internal diameter of
8 mm)

8 + 0.5-mm ID 6 50 + 10-cm length

E Two-way solenoid valvec See Fig. 2 Minimum airflow orifice having an internal
diameter of �8 mm and a maximum
response time of 100 milliseconds

F Vacuum pumpd See Fig. 2 Pump must be capable of drawing the required
flow rate through the assembled apparatus
with the dry powder inhaler in the
mouthpiece adapter. Connect the pump to
the solenoid valve using short and wide
(�10-mm ID) vacuum tubing and
connectors to minimize pump capacity
requirements.

G Timere See Fig. 2 The timer switches current directly to the
solenoid valve for the required duration.

P1 pressure tap See Fig. 2 2.2-mm ID, 3.1-mm OD flush with the internal
surface of the sample collection tube,
centered and burr free, 59.0 mm from its
inlet

P1, P2, P3 pressure
measurementsf

H Flow-control
valveg

See Fig. 2 Adjustable regulating valve with maximum
Cv � 1h

a An example being a Millipore product number XX40 047 00 (Millipore Corporation, 80, Ashby Road, Bedford, MA 01732), modified so that the exit tube has an ID� 8-mm,
fitted with Gelman product number 61631.
b A/E (Gelman Sciences Inc., 600 South Wagner Road, Ann Arbor, MI 48106) or equivalent.
c ASCO product number 8030G13, Automatic Switch Company, 60 HanoverRoad, Florham Park, NJ 07932.
d Gast product type 1023, 1423, or 2565 (Gast Manufacturing Inc., PO Box 97, Benton Harbor, MI 49022) or equivalent.
e Eaton Product number 45610-400 (Eaton Corporation, Automotive Products Division, 901, South 12th Street, Watertown, WI 53094) or equivalent.
f An example being a PDM 210 pressure meter (Air-Neotronics Ltd., Neotronics Technology plc, Parsonage Road, Takeley, Bishop’s Stortford, CM22 6PU, UK), or equivalent.
g Parker Hannifin type 8FV12LNSS (Parker Hannifin plc., Riverside Road, Barnstable, Devon EX31 1NP, UK) or equivalent.
h Flow Coefficient, as defined by ISA S75.02 ‘‘Control valve capacity test procedure’’ in Standards and Recommended Practices for Instrumentation and Control, 10th ed., Vol.

2, 1989. Published by Instrument Society of America, 67 Alexander Drive, P.O. Box 1227, Research Triangle Park, NC 27709, U.S.A.
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Apparatus B—The apparatus is similar to that described in Fig-
ure 1 for testing metered-dose inhalers. In this case, however, the
filter and collection tube have a larger internal diameter to accom-
modate 47-mm diameter filter disks. This feature enables dosage
collection at higher airflow rates—up to 100 L of air per min-
ute—when necessary. A mouthpiece adapter ensures an airtight
seal between the collection tube and the mouthpiece of the dry
powder inhaler being tested. The mouthpiece adapter must ensure
that the tip of the inhaler mouthpiece is flush with the open end of
the sample collection tube. Tubing connectors, if they are used,
should have an internal diameter greater than or equal to 8 mm
to preclude their own internal diameters from creating significant
airflow resistance. A vacuum pump with excess capacity must be
selected in order to draw air, at the designated volumetric flow rate,
through both the sampling apparatus and the inhaler simulta-
neously. A timer-controlled, low resistance, solenoid-operated,
two-way valve is interposed between the vacuum pump and the
flow-control valve to control the duration of flow. This type of
valve enables 4.0 L of air (+5%) to be withdrawn from the mouth-
piece of the inhaler at the designated flow rate. Flow control is
achieved by ensuring that critical (sonic) flow occurs in the flow-
control valve (absolute pressure ratio P3/P2� 0.5 under conditions
of steady-state flow).
Procedure—Operate the apparatus at an airflow rate, Q,

&
&1S (USP27)

which produces a pressure drop of 4 kPa (40.8 cm H2O) over the
inhaler to be tested, and a duration, T,

&
&1S (USP27)

consistent with the withdrawal of 4 L of air from the mouthpiece of
the inhaler. [NOTE—If Q and T are defined otherwise in the mono-
graph, use values of Q and T that are within 5% of those values.
Determine the value of Q]

&[NOTE—If the flow rate and duration are defined otherwise

in the monograph, adjust the system to within 5% of those

values.] Determine the test flow rate&1S (USP27)

using Apparatus B as follows. Insert an inhaler into the mouthpiece
adapter to ensure an airtight seal. In cases where the drug packag-
ing modifies the inhaler’s resistance to airflow, use a loaded, drug-
free inhaler (with previously emptied packaging). In other cases,
use an unloaded (drug free) inhaler. Connect one port of a differ-
ential pressure transducer to the pressure tap, P1, and leave the
other open to the atmosphere. Switch on the pump, and open the
two-way solenoid valve. Adjust the flow-control valve until the
pressure drop across the inhaler is 4.0 kPa (40.8 cm H2O). Ensure
that critical (sonic) flow occurs in the flow-control valve by deter-
mining the individual values for absolute pressure, P2 and P3, so
that their ratio P3/P2 is less than or equal to 0.5. If this criterion
cannot be achieved, it is likely that the vacuum pump is worn or
of insufficient capacity. Critical (sonic) flow conditions in the flow-
control valve are required in order to ensure that the volumetric
airflow is unaffected by pump fluctuations and minor changes in
airflow resistance at the inhaler inlet.

&drawn from the mouthpiece is unaffected by pump fluc-

tuations and changes in airflow resistance of the in-

haler.&1S (USP27)

Remove the inhaler from the mouthpiece adapter and, without dis-
turbing the flow-control valve, measure the airflow rate, Q, by con-
necting a flowmeter

&drawn from the mouthpiece, Qout, by connecting a flow-

meter to the mouthpiece adaptor in an airtight fashion.

Use a flowmeter&1S (USP27)

calibrated for the volumetric flow leaving the meter to the mouth-
piece adapter in an airtight fashion

&to directly determine Qout or, if such a meter is unobtain-

able, calculate the volumetric flow leaving the meter (Qout)

using the ideal gas law. For example, for a meter calibrated

for the entering volumetric flow (Qin), use the formula:

Qout = Qin P0 / (P0 – DP),

where P0 is the atmospheric pressure and DP is the pressure

drop over the meter.&1S (USP27)

If the flow rate is greater than 100 L of air per minute, adjust the
flow-control valve until Q

&Qout&1S (USP27)

equals 100 L per minute; otherwise, record the value of Q

&Qout,&1S (USP27)

and leave the flow-control valve undisturbed. Define the test flow
duration, T = 240/Q

&T = 240/Qout,&1S (USP27)

in seconds, so that a volume of 4.0 L of air (+5%) is withdrawn
from the inhaler during the withdrawal of the test dose

&at the test flow rate Qout,&1S (USP27)

and adjust the timer controlling the operation of the two-way sole-
noid valve accordingly. Prime or load the inhaler with powder for
inhalation according to the labeled instructions. With the vacuum
pump running and the solenoid valve closed, insert the inhaler
mouthpiece horizontally into the mouthpiece adapter. Discharge
the powder into the sampling apparatus by activating the timer con-
trolling the solenoid valve and withdrawing 4.0 L of air from the
inhaler at the previously defined airflow rate. If the labeled instruc-
tions so direct, repeat the operation so as to simulate the use of the
inhaler by the patient (e.g., inhale two or three times, if necessary,
to empty the capsule). Repeat the whole operation n –1 times be-
ginning with the text, ‘‘Prime or load the inhaler with powder,’’
where n is the number of times defined in the labeling as the mini-
mum recommended dose. Detach the dry powder inhaler from the
sampling apparatus, and disconnect the vacuum tubing, D. Assay
the contents of the apparatus for drug after rinsing the filter and the
interior of the apparatus with a suitable solvent. Where specified in
individual monographs, perform this test under conditions of con-
trolled temperature and humidity.

&Delivered-&2S (USP26)

Dose Uniformity over the Entire Contents

This test is required for metered-dose inhalers and dry powder
inhalers containing drug inhalation powders either in reservoirs or
as premetered dosage units. Note that inhalations (powders or so-
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lutions) packaged in premetered dosage units (capsules and blister-
packages) must also meet the requirements under Uniformity of
Dosage Units h905i.The test for

&Delivered-&2S (USP26)

Dose Uniformity over the Entire Contents also ensures that multi-
dose products supply the total number of discharges stated on the
label.

&is required for inhalers (e.g., metered-dose inhalers or dry

powder inhalers) containing multiple doses of drug formu-

lation (e.g., solution, suspension, or dry powder) either in

reservoirs or in premetered dosage units (e.g., blisters),

and for drug formulations packaged in reservoirs or in mul-

tiple-dose assemblies of premetered dosage units that have a

predetermined dose sequence, where these multiple-dose as-

semblies are labeled for use with a named inhalation device.

The test forDelivered-Dose Uniformity over the Entire Con-

tents also ensures that multidose products supply the total

number of discharges stated on the label.&2S (USP26)

Unless otherwise directed in the individual monograph, the drug
content of at least 9 of the 10 doses collected from one inhaler,
in accordance with the procedure below, are between 75% and
125% of label claim

&the target-delivered dose,&1S (USP27)

and none is outside the range of 65% to 135% of label claim

&the target-delivered dose.&1S (USP27)

If the contents of not more than 3 doses are outside the range of
75% to 125%, but within the range of 65% to 135% of label claim

&the target-delivered dose,&1S (USP27)

select 2 additional inhalers, and follow the prescribed procedure for
analyzing 10 doses from each. The requirements are met if not
more than 3 results, out of the 30 values, lie outside the range of
75% to 125% of label claim

&the target-delivered dose,&1S (USP27)

and none is outside the range of 65% to 135% of label claim.

&the target-delivered dose.&1S (USP27)

METERED-DOSE INHALERS

Apparatus—Use Apparatus A as directed in Dosage Unit Sam-
pling for Metered-Dose Inhalers under Uniformity of Dosage Uni-
tsh905i

&Sampling the Delivered-Dose from Metered-Dose Inhalers

under Delivered-Dose Uniformity&2S (USP26)

at a flow rate of 28.3 L of air per minute (+5%).

Procedure—A single dose is defined as the number of sprays
specified in the product labeling as the minimum recommended
dose. To determine the minimum dosing interval in hours, divide
24 hours by the maximum number of doses permitted per day, as
stated in the labeling.

&
&2S (USP26)

Select a single metered-dose inhaler, and follow the labeled in-
structions for priming, shaking, cleaning, and firing the inhaler
throughout. Unless otherwise prescribed in the patient instructions,
shake the inhaler for 5 seconds, and fire one minimum recom-
mended dose to waste. Allow the inhaler to stand in either the
valve-up or valve-down position, unless directed otherwise in the
labeling, for the minimum dosing interval, or longer, and collect
the next dose.

&Wait for 5 seconds, and collect the next dose.&2S (USP26)

Detach the inhaler from Apparatus A, and disconnect the vacuum.
Assay the contents of the apparatus for drug after rinsing the filter
and the interior of the apparatus with a suitable solvent. Collect two
more doses, allowing the inhaler to stand for the minimum dosing
interval, or longer, before collecting each dose.

&at least 5 seconds between doses.&2S (USP26)

Discharge the device to waste, waiting for not less than 5 seconds
between actuations

&(unless otherwise specified in the individual mono-

graph),&2S (USP26)

until (n/2) + 1 minimum recommended doses remain, in which n is
the number of minimum recommended doses on the label. Collect
four more doses, allowing the inhaler to stand for the minimum
dosing interval, or longer, before collecting each dose.

&at least 5 seconds between doses, unless otherwise speci-

fied in the individual monograph.&2S (USP26)

Discharge the device to waste, as before, until three doses remain.
Collect the final three doses, allowing the inhaler to stand for the
minimum dosing interval, or longer, before collecting each dose.
Note that in order to test within a reasonable time frame, there is
no need to wait for the minimum dosing interval before expelling
doses to waste. However, the rate of discharges to waste should not
cause excessive canister cooling.

&at least 5 seconds between doses. Note that the rate of dis-

charges to waste should not be such to cause excessive can-

ister cooling.&2S (USP26)

DRY POWDER INHALERS

Apparatus—Use Apparatus B as directed in Dosage Unit Sam-
pling for Dry Powder Inhalers under Uniformity of Dosage Units
h905i

&Sampling the Delivered Dose from Dry Powder Inhalers

under Delivered-Dose Uniformity&2S (USP26)

at the appropriate airflow rate for testing.
Procedure—For dry powder inhalers that contain multiple-dose

reservoirs of dry powder, collect single doses, and proceed as di-
rected for Procedure in the Dosage Unit Sampling for Dry Powder
Inhalers under Uniformity of Dosage Unitsh905i.
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&Proceed as directed for Procedure in Sampling the Deliv-

ered Dose from Dry Powder Inhalers under Delivered-Dose

Uniformity.&2S (USP26)

A single dose is defined as the number of actuations stated in the
product labeling as the minimum recommended dose. Select a sin-
gle inhaler and follow the labeled instructions for loading with
powder, discharging and cleaning throughout. Collect a total of
10 doses—three doses at the beginning, four in the middle [(n/2)
– 1 to (n/2) + 2, where n is the number of minimum recommended
doses on the label], and three at the end—of the labeled contents
following the labeled instructions.1 Allow the inhaler to stand in
the upright position for the minimum dosing interval, or longer,
as defined for Procedure above for metered-dose inhalers, before
collecting each dose. In order to enable testing within a reasonable
time frame, there is no need to wait for the minimum dosing inter-
val before expelling a dose to waste.
&

&2S (USP26)

Prior to collecting each of the doses to be analyzed, clean the in-
haler as directed in the labeling.

Change to read:

Particle Size

The particle or droplet size distribution in the spray discharged
from metered-dose inhalers, and the particle size distribution in the
cloud discharged from dry powder inhalers, are important charac-
teristics used in judging inhaler performance. While particle size
measurement by microscopy can be used to evaluate the number
of large particles, agglomerates, and foreign particulates in the
emissions of metered-dose inhalers (e.g., Epinephrine Bitartrate
Inhalation Aerosol), whenever possible this test should be replaced
with a method to determine the aerodynamic size distribution of
the drug aerosol leaving the inhaler. The aerodynamic size distri-
bution defines the manner in which an aerosol deposits during in-
halation. When there is a log-normal distribution, the aerodynamic
size distribution may be characterized by the mass median aerody-
namic diameter (MMAD) and geometric standard deviation
(GSD). The aerodynamic size distribution of the drug leaving me-
tered-dose and dry powder inhalers is determined using Apparatus
1, 2, 3, or 4

&4, 5, or 6&1S (USP27)

as specified in this chapter. A fine particle dose or fine particle frac-
tion can also be determined as that portion of the inhaler output
having an aerodynamic diameter less than the size defined in the
individual monograph. This may be expected to correlate with the
drug dose or that fraction of the drug dose that penetrates the lung
during inhalation. Individual monographs may also define the
emitted fractions of the delivered dose in more than one aerody-
namic size range.

AERODYNAMIC SIZE DISTRIBUTION

Cascade impaction devices classify aerosol particles and dro-
plets on the basis of those particles’ aerodynamic diameters. The
principle of their operation, whereby they separate aerosol particles
and droplets from a moving airstream on the basis of particle or

droplet inertia, is shown in Figure 3. Because the dimensions of
the induction port used to connect inhalers to the cascade impactors
and impingers (shown in Apparatus 1, 2, 3, 4 and

&(shown in Apparatus 1, 2, 3, 4, 5, and 6)&1S (USP27)

also define the mass of drug that enters the aerodynamic sizing de-
vice, these are carefully defined and, where possible, are held con-
stant between each apparatus (see Figures 4, 6, 7, 8, and

&8, and 9).&1S (USP27)

Because the size distributions produced by different impactors are
often a function of impactor design and the airflow rate through
them, there is a need to standardize the instruments that are used
to test inhalers (i.e., Apparatus 1 for metered-dose inhalers)

&(i.e., Apparatus 1 or 6 for metered-dose inhalers)&1S (USP27)

or to provide guidelines on system suitability where different ap-
paratuses may be used (i.e., Apparatus 2, 3, or 4 for dry powder
inhalers).

&(i.e., Apparatus 2 , 3 , 4 , or 5 for dry powder in-

halers).&1S (USP27)

Fig. 3. Schematic representation of the principle of operation of
cascade impactors. (A single jet per impactor stage is shown. Im-

pactors with multiple jets in each stage function in the same
manner.)

1 Dry powder inhalers designed to accept separately packaged single doses
of inhalation powder only, in which there is no predetermined dosing se-
quence, are tested by collecting 10 sequential minimum recommended
doses.
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Fig. 4. Apparatus 1: Assembly of induction port and entrance cone mounted on cascade impactor.

Fig. 4a. Apparatus 1: Expanded view of induction port for use with metered-dose and dry powder inhalers.
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Fig. 4b. Apparatus 1: Expanded view of the entrance cone for mounting induction port on the Andersen cascade impactor without pre-
separator.2

Fig. 5. Apparatus 2, 3, and 4: General control equipment. (See Table 2 for component specifications.)
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Fig. 6. Apparatus 2: Assembly of induction port, stage collector, and filter holder.
(Marple-Miller impactor, Model 160 with USP induction port.)
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Fig. 7. Apparatus 3: Expanded views of top for the Andersen preseparator adapted to the USP induction port.
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Fig. 8. Apparatus 4: Schematic of multistage liquid impinger. (See Table 3 for component specifications.)

System Suitability—

&
&2S (USP26)

Because of the varied nature of the formulations and devices
being tested, the cascade impaction system and technique selected
for testing an inhaler should fulfill a number of criteria.
Stage Mensuration—Manufacturers of cascade impaction de-

vices provide a definitive calibration for the separation character-
istics of each impaction stage in terms of the relationship between
the stage collection efficiency and the aerodynamic diameter of
particles and droplets passing through it as an aerosol. Calibration
is a property of the jet dimensions, the spatial arrangement of the
jet and its collection surface, and the airflow rate passing through it.
Because jets can corrode and wear over time, the critical dimen-
sions of each stage, which define that impaction stage’s calibration,
must be measured on a regular basis. This process, known as stage
mensuration, replaces the need for repetitive calibration (using
standard aerosols) and ensures that only devices that conform to
specifications are used for testing inhaler output. The process in-
volves the measurement and adjustment of the critical dimensions
of the instrument.
Interstage Drug Loss (wall losses)—Where method variations

are possible and there is no apparatus specified in the monograph,
the selected technique should ensure that not more than 5% of the
inhaler’s total delivered drug mass (into the impactor) is subject to
loss between the impaction device’s sample collection surfaces. In
the event that interstage drug losses are known to be greater than
5%, either the procedure should be performed in such a way that

wall losses are included along with the associated collection plate,
or an alternative apparatus should be used. As an example, the fol-
lowing procedures described for Apparatus 1 and 3 have been writ-
ten to include wall losses along with the associated collection plate.
Provided, however, that such losses are known to be less than or
equal to 5% of the total delivered drug mass into the impactor and
that there are no instructions to the contrary in an individual mono-
graph, the technique may be simplified by only assaying drug on
the collection plates.
Re-Entrainment—Where method variations are possible, the se-

lected technique should seek to minimize particle re-entrainment
(from an upper to a lower impaction stage) on stages that contribute
to size fractions defined in the individual monograph, especially
where this may affect the amounts of drug collected. Minimizing
the number of sampled doses, the use of coated particle collection
surfaces, and proving that multiple-dose techniques produce statis-
tically similar results to those from smaller numbers of doses, are
all methods that can be used for this purpose. In the event that re-
entrainment cannot be avoided, the number of doses collected, the
time interval between doses, and the total duration of airflow
through the cascade impaction device should be standardized. Un-
der these circumstances, the presentation of impaction data should
not presume the validity of the impactor’s calibration (i.e., aero-
dynamic diameter ranges should not be assigned to drug masses
collected on specific stages).
By using appropriate assay methods and a suitable mensurated

impaction device, aerodynamic particle size distributions can be
determined for drugs leaving the mouthpieces of metered-dose or
dry powder inhalers. If temperature or humidity limits for use of
the inhaler are stated on the label, it may be necessary to control
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the temperature and humidity of the air surrounding and passing
through the device to conform to those limits. Ambient conditions
are presumed, unless otherwise specified in individual mono-
graphs. In addition to the size distribution, good analytical practice
dictates that a complete mass-balance must be performed in order
to confirm that all of the drug discharged from the inhaler was cap-
tured and measured in the induction port-cascade impactor appara-
tus. This is not a test of the inhaler but serves to ensure that the test
results are valid.

&Mass Balance—In addition to the size distribution, good

analytical practice dictates that a mass-balance be performed

in order to confirm that the amount of the drug discharged

from the inhaler, which is captured and measured in the in-

duction port-cascade impactor apparatus, is within an accep-

table range around the label claim&expected value.&1S (USP27)

The total mass of drug collected in all of the components

(material balance) divided by the total number of minimum

recommended doses discharged is not less than 75% and not

more than 125% of the average minimum recommended

dose determined during testing for Delivered-Dose Unifor-

mity. This is not a test of the inhaler but serves to ensure that

the test results are valid.&2S (USP26)

Use one of the multistage impaction devices shown below, or an
equivalent, to determine aerodynamic particle size distributions of
drugs leaving the mouthpieces of metered-dose or dry powder in-
halers. Apparatus 1 ( Figure 4) is

&Apparatus 1 and 6 [Figures 4 and 9 (without presepara-

tor), respectively] are&1S (USP27)

intended for use with metered-dose inhalers at a single airflow rate.
Apparatus 2, 3, and 4 (Figures 6, 7, and 8, respectively)

&Apparatus 2, 3, 4, and 5 (Figures 6, 7, 8, and 9, respec-

tively)&1S (USP27)

are intended for use with dry powder inhalers at the appropriate
airflow rate, Q determined earlier, provided that the value of Q

&Qout, determined earlier, provided that the value of

Qout&1S (USP27)

falls in the range 30–100 L per minute.
NOTE—If Qis greater than 100 L per minute, testing should be

performed at 100 L per minute; if Q < 30 L per minute, testing is
performed at 30 L per minute.

&NOTE—If Qout is greater than 100 L per minute, testing

should be performed withQout set at 100 L per minute; ifQout

is less than 30 L per minute, testing is performed with Qout at

30 L per minute.&1S (USP27)

Apparatus 1 for Metered-Dose Inhalers—Use this apparatus,
or an equivalent, at a flow rate of 28.3 L per minute (+5%), as
specified by the manufacturer of the cascade impactor.
Design—The design and assembly of this apparatus and the in-

duction port to connect the device to an inhaler are shown in Fig-
ures 4, 4a, and 4b2.
Procedure—Set up the multistage cascade impactor as described

in the manufacturer’s literature with an after filter below the final
stage to capture any fine particles that otherwise would escape from
the device.

&To ensure efficient particle capture, coat the particle collec-

tion surface of each stage with glycerol, silicone oil, or other

suitable liquid typically deposited from a volatile solvent,

unless it has been demonstrated to be unnecessary.&1S (USP27)

Attach the induction port and mouthpiece adapter to produce an
airtight seal between the inhaler mouthpiece and the induction port
as shown in Figure 4. Use a mouthpiece adapter that ensures that
the tip of the inhaler mouthpiece is flush with the open end of the
induction port. Ensure that the various stages of the cascade impac-
tor are connected with airtight seals to prevent leaks. Turn on the
vacuum pump to draw air through the cascade impactor, and cali-
brate the airflow through the system with an appropriate flowmeter
attached to the open end of the induction port. Adjust the flow-con-
trol valve on the vacuum pump to achieve steady flow through the
system at the required rate, and ensure that the airflow through the
system is within +5% of the flow rate specified by the manufac-
turer. Unless otherwise prescribed in the patient instructions, shake
the inhaler for 5 seconds and discharge one delivery to waste. With
the vacuum pump running, insert the mouthpiece into the mouth-
piece adapter and immediately fire the minimum recommended
dose into the cascade impactor. Keep the valve depressed for a
duration sufficient to ensure that the dose has been completely dis-
charged. If additional sprays are required for the sample, wait for 5
seconds before removing the inhaler from the mouthpiece adapter,
shake the inhaler, reinsert it into the mouthpiece adapter, and im-
mediately fire the next minimum recommended dose. Repeat until
the required number of doses have been discharged. The number of
minimum recommended doses discharged must be sufficient to en-
sure an accurate and precise determination of Aerodynamic Size
Distribution. [NOTE—The number of minimum recommended
doses is typically not greater than 10.] After the last dose has been
discharged, remove the inhaler from the mouthpiece adapter. Rinse
the mouthpiece adapter and induction port with a suitable solvent,
and dilute quantitatively to an appropriate volume. Disassemble
the cascade impactor, place each stage and its associated collection
plate or filter in a separate container, and rinse the drug from each
of them. [NOTE—If it has been determined that wall losses in the
impactor are less than or equal to 5%, then the collection plates
only may be used.] see System Suitability above.

&
&2S (USP26)

Dilute each quantitatively to an appropriate volume. Using the
method of analysis specified in the individual monograph, deter-
mine the mass of drug collected in each of the components. The
total mass of drug collected in all of the components (material bal-

2 A suitable cascade impactor is available as Model Mk II from Graseby
Inc., 500 Technology Court, Smyrna, GA, 30082. The impactor is used
without the preseparator. The inhaler is connected to the impactor via the
induction port, atop the entrance cone shown in Figure 4. If an equivalent
impactor is employed, the induction port in Figure 4a should be used,
although the entrance cone (Figure 4b) should be replaced with one to fit
the impactor in question. Note that the internal surfaces of the induction
port (Figure 4a) are designed to fit flush with their counterparts in the en-
trance cone (Figure 4b). This design avoids aerosol capture at the junction
of the two pipes.
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ance) divided by the total number of minimum recommended
doses discharged is not less than 75% and not more than 125%
of the average minimum recommended dose determined during
testing for Uniformity of Dosage Units. If the total mass is outside
of the acceptable range, the test must be repeated.

&
&2S (USP26)

To analyze the data, proceed as directed under Data Analysis.
Apparatus 2 for Dry Powder Inhalers—
Design—The design and assembly of Apparatus 2, and the in-

duction port to connect the device to an inhaler, are shown in Fig-
ure 6.3 [NOTE—The induction port is shown in detail in Figure 4a.]
The impactor has five impaction stages and an after filter. At a
volumetric airflow rate of 60 L per minute (the nominal flow rate,
Qn), the cutoff aerodynamic diameters D50,Qn of Stages 1 to 5 are
10, 5, 2.5, 1.25, and 0.625 mm, respectively. The after filter effec-
tively retains aerosolized drug in the particle size range up to 0.625
mm. Set up the multistage cascade impactor with the control system
as specified in Figure 5. If necessary, coat the particle collection
surface of each of the stages to ensure that particles that impact
on a given stage are not re-entrained in the flowing airstream. As-
semble the impactor as described in the manufacturer’s literature
with an after filter below the final stage to capture any fine particles
that otherwise would escape from the device. Attach the induction
port and mouthpiece adapter to produce an airtight seal between
the inhaler mouthpiece and the induction port. Use a mouthpiece
adapter that ensures that the tip of the inhaler mouthpiece is flush
with the open end of the induction port. Ensure that the various
stages of the cascade impactor are connected with airtight seals
to prevent leaks.

&To ensure efficient particle capture, coat the particle collec-

tion surface of each stage with glycerol, silicone oil, or other

suitable liquid typically deposited from a volatile solvent,

unless it has been demonstrated to be unnecessary.&1S (USP27)

Assemble the impactor as described in the manufacturer’s literature
with an after filter below the final stage to capture any fine particles
that otherwise would escape from the device. Attach the induction
port and mouthpiece adapter to produce an airtight seal between
the inhaler mouthpiece and the induction port. Use a mouthpiece
adapter that ensures that the tip of the inhaler mouthpiece is flush
with the open end of the induction port. Ensure that the various
stages of the cascade impactor are connected with airtight seals
to prevent leaks.
Turn on the vacuum pump, open the solenoid valve, and cali-

brate the airflow through the system as follows. Connect a flow-
meter calibrated for the volumetric flow rate leaving the meter,to
the induction port.

&to the induction port. Use a flowmeter calibrated for the

volumetric flow leaving the meter to directly determine Qout,

or, if such a meter is unobtainable, calculate the volumetric

flow leaving the meter (Qout) using the ideal gas law. For ex-

ample, for a meter calibrated for the entering volumetric

flow (Qin), use the formula:

Qout = QinP0 / (P0 – DP),

where P0 is the atmospheric pressure and DP is the pressure

drop over the meter. &1S (USP27)

Adjust the flow-control valve to achieve a steady flow through the
system at the required rate, Q, so that Q

&Qout, so that Qout&1S (USP27)

is within +5% of the value determined during testing for Unifor-
mity of Dosage Units.

&Delivered-Dose Uniformity.&2S (USP26)

Ensure that critical flow occurs in the flow-control valve, at the val-
ue of Q to be used during testing,

&airflow rate to be used during testing, by&1S (USP27)

using the following procedure. With the inhaler in place, and the
intended flow running, measure the absolute pressure on both sides
of the flow-control valve (P2 and P3 in Figure 5). A ratio of P3/P2
� 0.5 indicates critical flow. Switch to a more powerful pump, and
remeasure the test flow rate if P3/P2 > 0.5. Adjust the timer con-
trolling the operation of the two-way solenoid valve so that it opens
this valve for a duration of T seconds

&as determined during testing for Delivered-Dose Unifor-

mity.&1S (USP27)

Prime or load the dry powder inhaler with powder for inhalation
according to the labeled instructions. With the vacuum pump run-
ning and the two-way solenoid valve closed, insert the inhaler
mouthpiece, held horizontally, into the induction port mouthpiece
adapter. Discharge the powder into the apparatus by opening the
two-way solenoid valve for a duration of T seconds. After the
two-way solenoid valve has closed, remove the inhaler from the
mouthpiece adapter. If additional doses are required for the sample,
reload the inhaler according to the labeled instructions, reinsert the
mouthpiece into the mouthpiece adapter, and repeat the operation
until the required number of doses have been discharged. After dis-
charge of the last dose, switch off the vacuum pump.
Rinse the mouthpiece adapter and induction port with a suitable

solvent, and dilute quantitatively to an appropriate volume. Disas-
semble the cascade impactor, and place the after filter in a separate
container. Rinse the drug from each of the stages and the filter, and
dilute each quantitatively to an appropriate volume. Using the
method of analysis specified in the individual monograph, deter-
mine the mass of drug collected in each of the components. The
total mass of drug collected in all of the components (material bal-
ance) divided by the total number of minimum recommended
doses discharged is not less than 75% and not more than 125%
of the average minimum recommended dose determined during
testing for Uniformity of Dosage Units. If the total mass is outside
of the acceptable range, the test must be repeated.

&
&2S (USP26)

Determine the cutoff diameters of each of the individual stages of
the impactor, at the value of Q

&Q = Qout&1S (USP27)

employed in the test by the formula:

D50,Q = D50,Qn(Qn /Q)
1 / 2, (Eq. 1)

where D50,Q is the cutoff diameter at the flow rate, Q, employed in
the test, and the subscript, n, refers to the nominal values deter-
mined when Qn equals 60 L per minute. Thus, when Q equals 40
L per minute, the cutoff diameter of Stage 2 is given by the for-
mula:

D50,40LPM = 5 mm 6 [60 / 40]1 / 2 = 6.1 mm.3 The cascade impactor is available as the Model 160Marple-Miller Impac-
tor from MSP Corporation, Minneapolis, MN. The inhaler should be con-
nected to the impactor via the induction port, shown in Figure 4a.
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General Procedure—Perform the test using Apparatus 2 at the
airflow rate, Q,

&Qout&1S (USP27)

determined earlier, during testing for Uniformity of Dosage Units

&Delivered-Dose Uniformity,&2S (USP26)

provided Q,

&Qout&1S (USP27)

is less than or equal to 100 L per minute. [NOTE—If Q,

&Qout&1S (USP27)

is greater than 100 L per minute, use an airflow rate of 100 L per
minute.] Connect the apparatus to a flow control system that is
based upon critical (sonic) flow as specified in Figure 5 (see also
Table 2).

Table 2. Component Specifications for Figure 5

Code Item Description Dimensions

A Connector (e.g., short metal coupling with low
diameter branch to P3)

� 8-mm ID

B Vacuum tubing (e.g., silicon tubing with an outside
diameter of 14 mm and an internal
diameter of 8 mm)

8 + 0.5-mm ID 6 50 + 10-cm length

C Two-way solenoid valvea See Figure 5 Internal diameter orifice of 9.5 mm and a
Cv = 1.8a, minimal resistance to
airflow and a response time <100
milliseconds.

D Vacuum pumpb See Figure 5 Pump must be capable of drawing the
required flow rate through the
assembled apparatus with the dry
powder inhaler in the mouthpiece
adapter. Connect the pump to the
solenoid valve using short and
wide (� 10-mm ID) vacuum tubing
and connectors to minimize pump
capacity requirements.

E Timerc See Figure 5 The timer switches current directly to
the solenoid valve for the required
duration.

P2, P3 pressure measurements Determine under steady-state flow
conditions with an absolute pressure
transducer.

F Flow control valved See Figure 5 Adjustable regulating valve with
maximum Cv � 1.

a An example being ASCO product number 8030G13 (Automatic Switch Company, 60 Hanover Road, Florham Park, NJ 07932) or equivalent. See also Footnote h in Table 1.
b Gast product type 1023, 1423, or 2565 (Gast Manufacturing Inc., PO Box 97, Benton Harbor, MI 49022) or equivalent.
c An example being Eaton Product number 45610-400 (Eaton Corporation, Automotive Products Division, 901 South 12th Street, Watertown, WI 53094) or equivalent.
d Parker Hannifin type 8FV12LNSS, or equivalent (Parker Hannifin plc, Riverside Road, Barnstable, Devon EX31 1NP, UK). See also Footnote h in Table 1.
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Table 3. Component Units of Multistage Liquid Impinger (see Figure 8)

Code1 Item Description Dimensions2

A,H Jet tube Metal tube screwed onto partition
wall sealed by gasket (C), polished
inner surface

see Figure 8a

B,G Partition wall Circular metal plate, diameter 120
Thickness see Figure 8a

C Gasket e.g., PTFE to fit jet tube
D Impaction plate Porosity O sintered-glass disk,

see Figure 8aDiameter
E Glass cylinder Plane polished cut glass tube

Height, including gaskets 46
Outer diameter 100
Wall thickness 3.5
Sampling port (F) diameter 18
Stopper in sampling port ISO 24/25

J Metal frame L-profiled circular frame with slit
to fit impaction plateInner diameter

Height 4
Thickness of horizontal section 0.5
Thickness of vertical section 2

K Wire Steel wire interconnecting metal
frame and sleeve (two for each frame)

Diameter 1
L Sleeve Metal sleeve secured on jet tube

by screw
to fit jet tubeInner diameter

Height 6
Thickness 5

M Gasket e.g., silicone to fit glass cylinder
N Bolt Metal bolt with nut (six pairs), length 205

Diameter 4
P O-ring Rubber O-ring, diameter 6 thickness 66.34 6 2.62
Q O-ring Rubber O-ring, diameter 6 thickness 29.1 6 1.6
R Filter holder Metal housing with stand and outlet see Figure 8b
S Filter support Perforated sheet metal, diameter

Hole diameter
Distance between holes (center-
points)

65
3
4

T Snap-locks
U Multi-jet tube Jet tube (H) ending in multijet

arrangement
see inserts Figure 8a

V Outlet Outlet and nozzle for connection to
vacuum

Internal diameter � 10 (Figure 8b)

1 See Fig. 8.
2 Measurements in mm unless otherwise stated.
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Fig. 8a. Apparatus 4: Details of jet tube and impaction plate. Inserts show end of multi-jet tube U leading to Stage 4. (See Table 4 for
dimension specifications.)

Fig. 8b. Apparatus 4: Expanded view of Stage 5. (See Table 3 for component specifications.)

Under steady flow conditions, at the appropriate volumetric air-
flow rate through the entire apparatus, ensure that critical (sonic)
flow occurs in the flow control valve by determining the individual
values for absolute pressure, P2 and P3, so that their ratio P3/P2 is
less than or equal to 0.5. If not demonstrated to be unnecessary,
coat

&Coat&1S (USP27)

the particle collection surface of each of the stages of the cascade
impactor to ensure that particles that have impacted on a given
stage are not re-entrained in the flowing airstream, This may be
achieved by coating collection surfaces with silicone fluid, glycer-
ol, or other adhesive substances.

&unless this has been shown to be unnecessary.&1S (USP27)

Analyze the data as directed under Data Analysis.
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Table 4. Apparatus 4: Dimensions1 of Jet Tube with Impaction Plate (see Figure 8a)

Type Code2 Stage 1 Stage 2 Stage 3 Stage 4 Filter (Stage 5)

Distance 1 9.5 (–.0, +.5) 5.5 (–.0, +.5) 4.0 (–.0, +.5) 6.0 (–.0, +.5) n.a.
Distance 2 26 31 33 30.5 0
Distance 3 8 5 5 5 5
Distance 4 3 3 3 3 n.a.
Distance 5 0 3 3 3 3
Distance 63 20 25 25 25 25
Distance 7 n.a. n.a. n.a. 8.5. n.a.
Diameter c 25 14 8.0 (+.1) 21 14
Diameter d 50 30 20 30 n.a.
Diameter e 27.9 16.5 10.5 23.9 n.a.
Diameter f 31.75 (–.05, +.00) 22 14 31 22
Diameter g 25.4 21 13 30 21
Diameter h n.a. n.a. n.a. 2.70 (+.05) n.a.
Diameter j n.a. n.a. n.a. 6.3 n.a.
Diameter k n.a. n.a. n.a. 12.6 n.a.
Radius4 r 16 22 27 28.5 0
Radius4 s 46 46 46 46 n.a.
Radius4 t n.a. 50 50 50 50
Angle w 108 538 538 538 538
Angle u n.a. n.a. n.a. 458 n.a.
Angle v n.a. n.a. n.a. 608 n.a.

1 Measurements in mm with tolerances according to ISO 2768-m, unless otherwise stated.
2 See Figure 8a.
3 Including gasket.
4 Relative centerline of stage compartment.
n.a.: not applicable.

Apparatus 3 for Dry Powder Inhalers—
Design—Apparatus 3 is identical to Apparatus 1 (Figure 4), ex-

cept that the manufacturer’s preseparator is added atop Stage 0 to
collect large masses of noninhalable powder prior to their entry
into the impactor, and the outlet nipple, used to connect to vacuum
tubing B (Figure 5), is replaced with one having an internal dia-
meter � 8 mm. To connect the preseparator of the impactor to
the induction port (Figure 4a), a specially designed top for the pre-
separator must be used. This is shown in Figure 7.4 The impactor,
therefore, has eight stages, a preseparator (to collect large particu-
lates), and an after filter. At a volumetric airflow rate of 28.3 L per
minute (the nominal flow rate, Qn), the cutoff aerodynamic dia-
meters D50,Qn of Stages 0 to 7 are 9.0, 5.8, 4.7, 3.3, 2.1, 1.1, 0.7,
and 0.4 mm, respectively. The after filter effectively retains aeroso-
lized drug in the particle size range up to 0.4 mm. Connect the cas-
cade impactor into the control system specified in Figure 5. Omit
Stage 6 and Stage 7 from the impactor if the test flow rate, Q,

&Qout,&1S (USP27)

used during testing for Uniformity of Dosage Units

&Delivered-Dose Uniformity&2S (USP26)

was greater than or equal to 60 L per minute. If necessary, coat the
particle collection surface of each of the stages to ensure that par-
ticles that impact on a given stage are not re-entrained in the flow-
ing airstream.

&To ensure efficient particle capture, coat the particle collec-

tion surface of each stage with glycerol, silicone oil, or other

suitable liquid typically deposited from a volatile solvent,

unless it has been demonstrated to be unnecessary.&1S (USP27)

Assemble the impactor as described in the manufacturer’s literature
with an after filter below the final stage to capture any fine particles
that otherwise would escape from the device. Place an appropriate
volume (up to 10 mL) of an appropriate solvent into the presepara-
tor, or coat the particle collection surfaces of the preseparator to
prevent re-entrainment of impacted particles. [Caution—Some sol-
vents form flammable vapor-air mixtures that may be ignited dur-
ing passage through a vacuum pump. Take appropriate
precautions (alternative solvents, use of vapor traps, minimal
pump operating times, etc.) to ensure operator safety during test-
ing.] Attach a molded mouthpiece adapter to the end of the induc-
tion port to produce an airtight seal between the inhaler mouthpiece
and the induction port. Use a mouthpiece adapter that ensures that
the tip of the inhaler mouthpiece is flush with the open end of the
induction port. Ensure that the various stages of the cascade impac-
tor are connected with airtight seals to prevent leaks.
Turn on the vacuum pump, open the two-way solenoid valve,

and calibrate the airflow through the system as follows. Prime or
load the dry powder inhaler with powder for inhalation according
to the labeled instructions. With the vacuum pump running and the
two-way solenoid valve closed, insert the inhaler mouthpiece, held
horizontally, into the induction port mouthpiece adapter. Once the
inhaler is positioned, discharge the powder into the apparatus by
activating the timer and opening the two-way solenoid valve for
the required duration, T + 5%,

&as determined during testing for Delivered-Dose Uniformi-

ty.&1S (USP27)

After the two-way solenoid valve has closed, remove the inhaler
from the mouthpiece adapter. If additional doses are required for
the sample, reload the inhaler according to the labeled instructions,
reinsert the mouthpiece into the mouthpiece adapter, and repeat the
operation until the required number of doses have been discharged.
After discharge of the last dose, remove the inhaler from the
mouthpiece adapter, and switch off the vacuum pump.
Carefully disassemble the apparatus. Using a suitable solvent,

rinse the drug from the mouthpiece adapter, induction port, and
preseparator, and dilute quantitatively to an appropriate volume.

4 The cascade impactor is available as the Andersen 1ACFM Non-Viable
Cascade Impactor (Mark II) from Graseby Inc., 500 Technology Court,
Smyrna, GA, 30082. The impactor is used with the preseparator.
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Rinse the drug from each stage, and the impaction plate immedi-
ately below, into appropriately sized flasks. Quantitatively dilute
each flask to an appropriate volume. Using the method of analysis
specified in the individual monograph, determine the mass of drug
collected in each of the samples. The total mass of drug collected in
all of the components (material balance) divided by the total num-
ber of minimum recommended doses discharged is not less than
75% and not more than 125% of the average minimum recom-
mended dose determined during testing for Uniformity of Dosage
Units. If the total mass is outside of this range, the test must be
repeated.

&
&2S (USP26)

The aerodynamic cutoff diameters of the individual stages of this
device, in the airflow range between 30 and 100 L per minute, are
currently unknown

&not well established.&1S (USP27)

Do not use the formula in Equation 1 to calculate cutoff diameters.
Procedure—Proceed as directed in the General Procedure under

Apparatus 2, except to use Apparatus 3.
Apparatus 4 for Dry Powder Inhalers—

&NOTE—Apparatus 4, the multistage liquid impinger, has

a small number of stages and is used extensively outside the

USA. It is provided here for the benefit of users in countries

other than the USA.&1S (USP27)

Design—The design and assembly of Apparatus 4 are shown in
Figures 8, 8a, and 8b.5 The induction port, used to connect the de-
vice to an inhaler, is shown in Figure 4a. The device is a multi-
stage liquid impinger consisting of impaction Stages 1, 2, 3, and
4 and an integral after filter (Stage 5). The collection stages of
the liquid impinger (see Figure 8 and Table 3) are kept moist, un-
like those of traditional impactors, such as Apparatus 1, 2, and 3;
wetting may produce an effect similar to coating the stages of Ap-
paratus 2 and 3 at certain flow rates, although this should be con-
firmed by demonstrating control over re-entrainment as described
earlier. (see System Suitability).

&
&2S (USP26)

An impaction stage comprises an upper horizontal metal partition
wall (B) through which a metal inlet jet tube (A) with its impaction
plate (D) is protruding; a glass cylinder (E) with sampling port (F),
forming the vertical wall of the stage; and a lower horizontal metal
partition wall (G) through which a jet tube (H) connects to the low-
er stage. The tube into Stage 4 (U) ends in a multijet arrangement.
The impaction plate (D) is secured in a metal frame (J), which is
fastened by two wires (K) to a sleeve (L) secured on the jet tube
(C). For more detail of the jet tube and impaction plate, see Figure
8a. The horizontal plane of the collection plate is perpendicular to
the axis of the jet tube and centrally aligned. The upper surface of
the impaction plate is slightly raised above the edge of the metal
frame. A recess around the perimeter of the horizontal partition
wall guides the position of the glass cylinder. The glass cylinders
are sealed against the horizontal partition walls with gaskets (M)
and clamped together by six bolts (N). The sampling ports are
sealed by stoppers. The bottom side of the lower partition wall
of Stage 4 has a concentric protrusion fitted with a rubber O-ring
(P) that seals against the edge of a filter placed in the filter holder.
The filter holder (R) is a basin with a concentric recess in which a
perforated filter support (S) is flush-fitted. The filter holder is de-
signed for 76-mm diameter filters. The whole impaction stage as-

sembly is clamped onto the filter holder by two snap locks (T). The
impinger is equipped with an induction port (Figure 4a) that fits
onto the Stage 1 inlet jet tube. A rubber O-ring on the jet tube pro-
vides an airtight connection to the induction port. An elastomeric
mouthpiece adapter to fit the inhaler being tested provides an air-
tight seal between the inhaler and the induction port.
At a volumetric airflow rate of 60 L per minute (the nominal

flow rate, Qn), the cutoff aerodynamic diameters D50,Qn of Stages
1 to 4 are 13.0, 6.8, 3.1, and 1.7 mm, respectively. The after filter
effectively retains aerosolized drug in the particle size range up to
1.7 mm. Ensure that Apparatus 4 is clean and free of drug solution
from any previous tests. Place a 76-mm diameter filter in the filter
stage, and assemble the apparatus. Use a low pressure filter capable
of quantitatively collecting the passing drug aerosol, which also
allows a quantitative recovery of the collected drug. Set up Appa-
ratus 4 using the control system as specified in Figure 5. Attach the
induction port (Figure 4a) and mouthpiece adapter to produce an
airtight seal between the inhaler mouthpiece and the induction port.
Use a mouthpiece adapter that ensures that the tip of the inhaler
mouthpiece is flush with the open end of the induction port. Ensure
that the various stages of the apparatus are connected with airtight
seals to prevent leaks. Turn on the vacuum pump, open the two-
way solenoid valve, and calibrate the airflow through the system
as follows. Connect a flowmeter, calibrated for the volumetric flow
rate leaving the meter, tothe induction port. Adjust the flow-control
valve to achieve a steady flow through the system at the required
rate, Q, so that Q

&Qout, so that Qout&1S (USP27)

is within +5% of the value determined during testing for Unifor-
mity of Dosage Units.

&Delivered-Dose Uniformity.&2S (USP26)

Ensure that critical flow occurs in the flow-control valve, at the val-
ue of Q

&Qout&1S (USP27)

to be used during testing, using the following procedure. With the
inhaler in place, and the intended flow running, measure the abso-
lute pressure on both sides of the flow-control valve (P2 and P3 in
Figure 5). A ratio of P3/P2� 0.5 indicates critical flow. Switch to a
more powerful pump, and remeasure the test flow rate if P3/P2 >
0.5. Adjust the timer controlling the operation of the two-way so-
lenoid valve so that it opens that valve for the same duration, T, as
used during testing for Uniformity of Dosage Units.

&Delivered-Dose Uniformity.&2S (USP26)

Dispense 20 mL of a solvent, capable of dissolving the drug, into
each of the four upper stages of Apparatus 4, and replace the stop-
pers. [Caution—Some solvents form flammable vapor-air mixtures
that may be ignited during passage through a vacuum pump. Take
appropriate precautions (alternative solvents, use of vapor traps,
minimal pump operating times, etc.) to ensure operator safety dur-
ing testing.] Tilt the apparatus to wet the stoppers, thereby neutra-
lizing their electrostatic charge. Adjust the timer controlling the
operation of the two-way solenoid valve so that it opens the valve
for the same duration, T, as used during testing for Uniformity of
Dosage Units .

&Delivered-Dose Uniformity.&2S (USP26)

Prime or load the dry powder inhaler with powder for inhalation
according to the labeled instructions. With the vacuum pump run-
ning and the two-way solenoid valve closed, insert the inhaler
mouthpiece, held horizontally, into the induction port mouthpiece
adapter. Discharge the powder into the apparatus by activating the
timer and opening the two-way solenoid valve for the required
duration, T + 5%. After the two-way solenoid valve has closed,
remove the inhaler from the mouthpiece adapter. If additional
doses are required for the sample, reload the inhaler according to

5 The five-stage impinger is available from Copley Instruments, plc, Not-
tingham, UK. The inhaler should be connected to the impactor via the in-
duction port, shown in Fig. 4 and 4a.
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the labeled instructions, reinsert the mouthpiece into the mouth-
piece adapter, and repeat the operation until the required number
of doses have been discharged. After discharge of the last dose,
switch off the vacuum pump.
Dismantle the filter stage of Apparatus 4. Carefully remove the

filter, and extract the drug with solvent. Rinse the mouthpiece
adapter and induction port with a suitable solvent, and dilute quan-
titatively to an appropriate volume. Rinse the inside of the inlet jet
tube to Stage 1 (Figure 8), allowing the solvent to flow into the
stage. Rinse the drug from the inner walls and the collection plate
of each of the four upper stages of the apparatus, into the solution
in the respective stage, by tilting and rotating the apparatus, while
ensuring that no liquid transfer occurs between the stages. Using
the method of analysis specified in the individual monograph, de-
termine the mass of drug collected in each of the six volumes of
solvent. Ensure that the method corrects for possible evaporation
of the solvent during the test. This may involve the use of an inter-
nal standard (of known original concentration in the solvent and
assayed at the same time as the drug) or the quantitative transfer
of the liquid contents from each of the stages, followed by dilution
to a known volume. The total mass of drug collected in all of the
components (material balance) divided by the total number of
minimum recommended doses discharged is not less than 75%
and not more than 125% of the average minimum recommended
dose determined during testing for Uniformity of Dosage Units.
If the total mass is outside of this range, the test must be repeated.

&
&2S (USP26)

Determine the cutoff diameters of each of the individual stages of
the impactor, at the value of Q

&Q = Qout&1S (USP27)

employed in the test by the formula:

D50,Q = D50,Qn (Qn /Q)
1 / 2,

where D50,Q is the cutoff diameter at the flow rate, Q, employed in
the test, and the subscript, n, refers to the nominal values deter-
mined when Qn equals 60 L of air per minute. Thus, when Q equals
40 L of air per minute, the cutoff diameter of Stage 2 is given by the
formula:

D50,40LPM = 6.8 mm 6 (60 / 40)1 / 2 = 8.3 mm.

Procedure—Proceed as directed in the General Procedure under
Apparatus 2, except to use Apparatus 4.

&Apparatus 5 for Dry Powder Inhalers

Design—The design and assembly of Apparatus 56 are

shown in Figures 9, 9a, 9b, 9c, and 9d. The induction port,

used to connect the device to an inhaler, is shown in Figure

4a. The device is a cascade impactor with seven stages and a

micro-orifice collector (MOC). Over the design flow-rate

range of 30 to 100 L per minute, the 50% efficiency cut-

off diameters of the stages (D50 values) range between

0.24 mm to 11.7 mm, evenly spaced on a logarithmic scale.

In the design flow-rate range, there are always at least five

stages with D50 values between 0.5 mm and 6.5 mm. The col-

lection efficiency curves for each stage are sharp and mini-

mize overlap between stages.

The impactor layout has removable impaction cups with

all the cups in one plane (Figures 9–9c). There are three

main sections to the impactor: the bottom frame that holds

the impaction cups, the seal body that holds the jets, and the

lid that contains the interstage passageways (shown in Fig-

ures 9–9b). Multiple nozzles are used at all but the first stage

(Figure 9c). The flow passes through the impactor in a saw-

tooth pattern.

Stage mensuration is performed periodically together

with confirmation of other dimensions critical to the effec-

tive operation of the impactor. Critical dimensions are pro-

vided below in Table 5.

6 The cascade impactor is available as the Next Generation
Pharmaceutical Impactor from MSP Corporation, Minnea-
polis, MN.
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Table 5. Critical Dimensions for the Next Generation Pharmaceutical Impactor

Description Dimension

(mm)

Preseparator (dimension a—see Figure 9d) 12.80 + 0.05

Stage 11 Nozzle diameter 14.30 + 0.05

Stage 21Nozzle diameter 4.882 + 0.04

Stage 31 Nozzle diameter 2.185 + 0.02

Stage 41 Nozzle diameter 1.207 + 0.01

Stage 51 Nozzle diameter 0.608 + 0.01

Stage 61 Nozzle diameter 0.323 + 0.01

Stage 71 Nozzle diameter 0.206 + 0.01

MOC 1 0.070 (nominally 0.065 to 0.072)

Cup Depth (Dimension b—see Figure 9b) 14.625 + 0.10

Collection cup surface roughness 0.5 to 2 mm

Stage 1 Nozzle to seal body distance 2—dimension c 0 + 0.14

Stage 2 Nozzle to seal body distance 2—dimension c 5.186 to 5.286

Stage 3 Nozzle to seal body distance 2—dimension c 8.415 to 8.475

Stage 4 Nozzle to seal body distance 2—dimension c 11.349 to 11.409

Stage 5 Nozzle to seal body distance 2—dimension c 13.146 to 13.206

Stage 6 Nozzle to seal body distance 2—dimension c 13.969 to 14.029

Stage 7 Nozzle to seal body distance 2—dimension c 13.970 to 14.030

MOC Nozzle to seal body distance 2—dimension c 14.470 to 14.530

1 See Figure 9c.
2 See Figure 9b.

In routine operation, the seal body and lid are held to-

gether as a single assembly. The impaction cups are acces-

sible when this assembly is opened at the end of an inhaler

test. The cups are held in a support tray, so that all cups can

be removed from the impactor simultaneously by lifting out

the tray. The impactor is ready for another test as soon as

another tray of cups is inserted and the lid is closed.

A metal induction port with internal dimensions identical

to those defined in Figure 4a is connected to the impactor

inlet. When necessary, with dry powder inhalers, a prese-

parator can be added to avoid overloading the first stage.

This preseparator connects between the induction port and

the impactor. A suitable mouthpiece adapter is used to pro-

vide an airtight seal between the inhaler and the induction

port.
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At a volumetric airflow rate of 60 L per minute (the as-

signed reference flow rate for cutoff-diameter calculations,

Qn), the cutoff-aerodynamic diameters D50,Qn of Stages 1 to

7 are 8.06, 4.46, 2.82, 1.66, 0.94, 0.55 and 0.34 mm, respec-

tively. The apparatus contains a terminal micro-orifice col-

lector (MOC) that for most formulations may eliminate the

need for a final filter as determined by method validation.

The MOC is an impactor nozzle plate and collection cup.

The nozzle plate contains, nominally, 4032 jets, each a nom-

inal 70 mm in diameter. Most particles not captured on Stage

7 of the impactor will be captured on the cup surface below

the MOC. (For impactors operated at 60 L per minute, the

MOC is capable of collecting 80% of 0.14-mm particles).

For formulations with a significant fraction of particles not

captured by the MOC, there is an optional filter holder that

can replace the MOC or be placed downstream of the MOC

containing a suitable after-filter (glass fiber is often suit-

able).

Procedure—Assemble the apparatus with the presepara-

tor (Figure 9d), unless experiments have shown that its

omission does not result in increased interstage drug losses

(>5%) or particle re-entrainment, in which case the presep-

arator may be omitted.

Place fresh cups into the apertures in the cup tray. To en-

sureefficient particle capture, coat the particle collection sur-

face of each stage with glycerol, silicone oil, or other

suitable liquid typically deposited from a volatile solvent,

unless it has been demonstrated to be unnecessary. Insert

the cup tray into the bottom frame, and lower into place.

Close the impactor lid with the seal body attached, and op-

erate the handle to lock the impactor together so that the sys-

tem is airtight.

The preseparator may be assembled as follows: assemble

the preseparator insert into the preseparator base; fit the pre-

separator base to the impactor inlet; add 15 mL of the sol-

vent used for sample recovery to the central cup of the

preseparator insert; place the preseparator body on top of

this assembly; and close the two catches. [Caution—Some

solvents form flammable vapor-air mixtures that may be ig-

nited during passage through a vacuum pump. Take appro-

priate precautions (e.g., alternative solvents, use of vapor

traps, minimal pump operating times, etc.) to ensure opera-

tor safety during testing.]

Connect a metal induction port with internal dimensions

as defined in Figure 4a either to the impactor inlet or to the

preseparator inlet atop the cascade impactor (Figure 9d).

Place a suitable mouthpiece adapter in position at the end

of the induction port so that the mouthpiece end of the in-

haler, when inserted, lines up along the horizontal axis of the

induction port. The front face of the inhaler mouthpiece is

flush with the front face of the induction port. When at-

tached to the mouthpiece adapter, the inhaler should be po-

sitioned in the same orientation as intended for use. Connect

the apparatus to a flow system according to the scheme

specified in Figure 5.

Unless otherwise prescribed, conduct the test at the flow

rate used in the test for Delivered-Dose Uniformity drawing

4 L of air from the mouthpiece of the inhaler and through the

apparatus. Connect a flowmeter to the induction port. Use a

flowmeter calibrated for the volumetric flow leaving the me-

ter, or calculate the volumetric flow leaving the meter (Qout)

using the ideal gas law. For a meter calibrated for the enter-

ing volumetric flow (Qin), use the formula:

Qout = QinP0 / (P0 – DP),

where P0 is the atmospheric pressure and DP is the pressure

drop over the meter. Adjust the flow control valve to achieve

steady flow through the system at the required rate, Qout

(+5%). Ensure that critical flow occurs in the flow-control

valve by the procedure described for Apparatus 2. Adjust
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the timer controlling the operation of the two-way solenoid

valve so that it opens the valve for the same duration, T, as

used during testing for Delivered-Dose Uniformity.

Prime or load the dry powder inhaler with powder for in-

halation according to the labeled instructions. With the vac-

uum pump running and the two-way solenoid valve closed,

insert the inhaler mouthpiece, held horizontally, into the in-

duction port mouthpiece adapter. Discharge the powder into

the apparatus by activating the timer and opening the two-

way solenoid valve for the required duration, T + 5%. After

the two-way solenoid valve has closed, remove the inhaler

from the mouthpiece adapter. If additional doses are re-

quired for the sample, reload the inhaler according to the la-

beled instructions, reinsert the mouthpiece into the

mouthpiece adapter, and repeat the operation until the re-

quired number of doses have been discharged. After dis-

charge of the last dose, switch off the vacuum pump.

Dismantle the apparatus, and recover drug for analysis as

follows: remove the induction port and mouthpiece adapter

from the preseparator and extract the drug into an aliquot of

solvent; remove the preseparator from the impactor, without

spilling the cup liquid into the impactor; seal the outlet of

the preseparator with a suitable stopper; add an aliquot of

drug recovery solvent, if necessary; seal the preseparator in-

let with another suitable stopper; and shake and rotate the

preseparator gently and slowly, to extract the active ingredi-

ent from all inner surfaces.

Open the impactor by releasing the handle and lifting the

lid. Remove the cup tray, with the collection cups, and re-

cover the active ingredient from each cup into an aliquot of

solvent. Using the method of analysis specified in the indi-

vidual monograph, determine the mass of drug contained in

each of the aliquots of solvent.

Determine the cutoff diameters of each of the individual

stages of the impactor, at the value of Q = Qout employed in

the test by the formula:

D50,Q = D50,Qn (Qn /Q)X, (Eq. 2)

where D50,Q is the cutoff diameter at the flow rate, Q, em-

ployed in the test, and the subscript, n, refers to the nominal

or reference value for Qn = 60 L of air per minute (see Table

6). The values for the exponent, x, are listed in Table 6.

Thus, when Q = 40 L of air per minute, the cutoff diameter

of Stage 2 is given by the formula:

D50,40LPM = 4.46 mm 6 (60 / 40)0.52 = 5.51 mm.

Analyze the data as directed under Data Analysis.

Table 6. Cutoff Aerodynamic Diameter for Stages of
Apparatus 5 and 6

Use Eq. 2 to calculate D50,Q for flow rates, Q, in the range

30 to 100 L per minute with Qn = 60 L per minute.

Stage D50,Qn x

1 8.06 0.54

2 4.46 0.52

3 2.82 0.50

4 1.66 0.47

5 0.94 0.53

6 0.55 0.60

7 0.34 0.67
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Fig. 9. Component of Apparatus 5.

Fig. 9a. Component of Apparatus 5.

# 2003 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

Pharmacopeial Forum
Vol. 29(4) [July–Aug. 2003] IN-PROCESS REVISION 1203



Fig. 9b. Layout of interstage passageways of Apparatus 5.

Fig. 9c. Nozzle dimensions and layout of Apparatus 5.

Fig. 9d. Pre-separator layout for Apparatus 5.
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Apparatus 6 for Metered-Dose Inhalers

Design—Apparatus 6 is identical to Apparatus 5 (Figures

9-9d), except that the preseparator is not to be used. Use this

apparatus at a flow rate of 30 L per minute (+5%), unless

otherwise prescribed in the individual monograph.

Procedure—Assemble the apparatus without the prese-

parator. Place fresh cups into the apertures in the cup tray.

To ensure efficient particle capture, coat the particle collec-

tion surface of each stage with glycerol, silicone oil, or other

suitable liquid typically deposited from a volatile solvent,

unless it has been demonstrated to be unnecessary. Insert

the cup tray into the bottom frame, and lower into place.

Close the impactor lid with seal body attached, and operate

the handle to lock the impactor together so that the system is

airtight. Connect a metal induction port with internal dimen-

sions as defined in Figure 4a to the impactor inlet. Use a

mouthpiece adapter that ensures that the tip of the inhaler

mouthpiece is flush with the open end of the induction port.

Turn on the vacuum pump to draw air through the cascade

impactor, and calibrate the airflow through the system with

an appropriate flowmeter attached to the open end of the in-

duction port. Adjust the flow-control valve on the vacuum

pump to achieve steady flow through the system at the re-

quired rate, and ensure that the airflow through the system is

within +5% of this flow rate. Unless otherwise prescribed

in the patient instructions, shake the inhaler for 5 seconds,

and discharge one delivery to waste. With the vacuum pump

running, insert the mouthpiece into the mouthpiece adapter,

and immediately fire the minimum recommended dose into

the cascade impactor. Keep the valve depressed for a dura-

tion sufficient to ensure that the dose has been completely

discharged. If additional sprays are required for the sample,

wait for 5 seconds before removing the inhaler from the

mouthpiece adapter, shake the inhaler, reinsert it into the

mouthpiece adapter, and immediately fire the next minimum

recommended dose.

Repeat until the required number of doses have been dis-

charged. The number of minimum recommended doses dis-

charged must be sufficient to ensure an accurate and precise

determination of Aerodynamic Size Distribution. [NOTE—

The number of minimum recommended doses is typically

not greater than 10.] After the last dose has been discharged,

remove the inhaler from the mouthpiece adapter. Rinse the

mouthpiece adapter and induction port with a suitable sol-

vent, and dilute quantitatively to an appropriate volume.

Dismantle the apparatus, and recover the drug for analysis

as follows: remove the induction port and mouthpiece adap-

ter from the apparatus, and recover the deposited drug into

an aliquot of solvent; open the impactor by releasing the

handle and lifting the lid; remove the cup tray, with the col-

lection cups; and extract the active ingredient in each cup

into an aliquot of solvent. Using the method of analysis spe-

cified in the individual monograph, determine the quantity

of active ingredient contained in each of the aliquots of sol-

vent.

Determine the cutoff diameters of each of the individual

stages of the impactor, at the value of Q employed in the test

by using Eq. 2 with values obtained from Table 6. Thus,

when Q = 30 L of air per minute, the cutoff diameter of

Stage 2 is given by the formula:

D50,30LPM = 4.46 mm 6 (60 / 30)0.52 = 6.40 mm.

To analyze the data, proceed as directed under Data Analy-

sis.&1S (USP27)
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Data Analysis

This section describes the data analysis required to define the
Aerodynamic Size Distribution of the drug output from the test in-
haler, after the use of Apparatus 1, 2, 3, or 4

&4, 5, or 6.&1S (USP27)

Enter the data collected from Apparatus 1, 2, 3, or 4

&4, 5, or 6&1S (USP27)

in the table of mass summaries as shown in Table 5.

&Table 7.&1S (USP27)

Perform only those calculations specified in the individual mono-
graph.

Table 5. Critical Dimensions for the Next Generation Pharmaceutical Impactor

Description Dimension
(mm)

Preseparator (dimension a—see Figure 9d) 12.80 + 0.05
Stage 11 Nozzle diameter 14.30 + 0.05
Stage 21Nozzle diameter 4.882 + 0.04
Stage 31 Nozzle diameter 2.185 + 0.02
Stage 41 Nozzle diameter 1.207 + 0.01
Stage 51 Nozzle diameter 0.608 + 0.01
Stage 61 Nozzle diameter 0.323 + 0.01
Stage 71 Nozzle diameter 0.206 + 0.01
MOC 1 0.070 (nominally 0.065 to 0.072)
Cup Depth (Dimension b—see Figure 9b) 14.625 + 0.10
Collection cup surface roughness 0.5 to 2 mm
Stage 1 Nozzle to seal body distance 2—dimension c 0 + 0.14
Stage 2 Nozzle to seal body distance 2—dimension c 5.186 to 5.286
Stage 3 Nozzle to seal body distance 2—dimension c 8.415 to 8.475
Stage 4 Nozzle to seal body distance 2—dimension c 11.349 to 11.409
Stage 5 Nozzle to seal body distance 2—dimension c 13.146 to 13.206
Stage 6 Nozzle to seal body distance 2—dimension c 13.969 to 14.029
Stage 7 Nozzle to seal body distance 2—dimension c 13.970 to 14.030
MOC Nozzle to seal body distance 2—dimension c 14.470 to 14.530

1 See Figure 9c.
2 See Figure 9b.
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&Table 7. Table of Mass Summaries for Analyses of Metered-Dose Inhalers and Dry Powder Inhalers

Mass Apparatus 1 Apparatus 2 Apparatus 3a Apparatus 4b Apparatus 5d Apparatus 6d

Mouthpiece

adapter

Ai — AiAi — Ai — Ai — Ai — Ai —

Preseparator — — — — AP — — — AP — — —

Stage 0 of

impactor

A0 B0 — — A0 B0 — — — — — —

Stage 1 of

impactor/

impinger

A1 B1 A1 — A1 B1 A1 — A1 B1 A1 B1

Stage 2 of

impactor/

impinger

A2 B2 A2 B2 A2 B2 A2 B2 A2 B2 A2 B2

Stage 3 of

impactor/

impinger

A3 B3 A3 B3 A3 B3 A3 B3 A3 B3 A3 B3

Stage 4 of

impactor/

impinger

A4 B4 A4 B4 A4 B4 A4 B4 A4 B4 A4 B4

Stage 5 of

impactor/

impinger

A5 B5 A5 B5 A5 B5 — — A5 B5 A5 B5

Stage 6 of

impactor/

impinger

A6 B6 — — A6 B6 — — A6 B6 A6 B6

Stage 7 of

impactor/

impinger

A7 B7 — — A7 B7 — — A7 B7 A7 B7

Filter AF BF AF BF AF BF AF BF AF BF AF BF

Sums Of Masses �Ac �Bc �Ac �Bc �Ac �Bc �Ac �Bc �Ac �Bc �Ac �Bc

a Stages 6 and 7 are omitted from Apparatus 3 at airflow rates >60 L per minute.
b Stage 5 of Apparatus 4 is the filter stage (see Figure 8).
c �A is the total drug mass recovered from the apparatus; �B is the mass of drug recovered from the impactor (Apparatus
1, 3, 5 and 6) or from the impactor stages beneath the uppermost stage (Apparatus 2, and 4).
d For Apparatus 5 and 6, values for the drug masses AF and BF refer to collections from the MOC, and/or the after-filter if
used.&1S (USP27)
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CALCULATIONS

Fine Particle Dose and Fine Particle Fraction—Calculate the
total mass, �A, of drug delivered from the mouthpiece of the in-
haler into the apparatus. Then calculate the total mass, R, of drug
found on the stages of the apparatus and the filter that captured the
drug in the fine particle size range appropriate for the particular
drug being tested. The Fine Particle Dose is calculated by the for-
mula:

R / n,

where R is as stated above, and n is the number of doses discharged
during the test. The Fine Particle Fraction that would be delivered
from the inhaler is then calculated by the formula:

R /�A.

Cumulative Percentage (Cum%) of Drug Mass Less Than
Stated Aerodynamic Diameter—Construct Table 6

&Table 8&1S (USP27)

by dividing the mass of drug on the filter stage by �B (see Table 5).

&(see Table 7).&1S (USP27)

Multiply the quotient by 100, and enter this number as a percentage
opposite the effective cutoff diameter of the stage immediately
above it in the impactor or impinger stack. For Apparatus 2 or 4,
use Eq. 1 to calculate the stage cutoff diameters, D50,Q, at the air-
flow rate, Q, employed during the test.

&For Apparatus 5 and 6, use Eq. 2 with Table 6.&1S (USP27)

For Apparatus 1, use the cutoff diameters quoted by the manufac-
turer. For Apparatus 3, present the data as cumulative percentages
of mass on and below the stated stage, and avoid assigning values
to stage cutoff diameters.
Repeat the calculation for each of the stages in the impactor or

impinger stack, in reverse numerical order (largest to smallest stage
number). For each stage, calculate the cumulative percentage of
mass less than the stated aerodynamic diameter by adding the per-
centage of the mass on that stage to the total percentage from the
stages below and entering the value opposite the effective cutoff
diameter of the stage above it in the stack. Thus, the percentage
of drug on the filter can be seen to have aerodynamic diameters less
than the cutoff diameter of the stage above the filter, and the per-
centage on the filter plus the percentage on the stage above have
diameters less than the cutoff diameter of the stage above that, and
so on. Repeat the calculation for each of the remaining stages in
reverse numerical order (see Table 6).

&(see Table 8).&1S (USP27)

Table 6. Cutoff Aerodynamic Diameter for Stages of Apparatus
5 and 6

Use Eq. 2 to calculate D50,Q for flow rates, Q, in the range 30 to
100 L per minute with Qn = 60 L per minute.

Stage D50,Qn x
1 8.06 0.54
2 4.46 0.52
3 2.82 0.50
4 1.66 0.47
5 0.94 0.53
6 0.55 0.60
7 0.34 0.67
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&Table 8. Cumulative Percentage (Cum%) of Mass Less than the Stated Aerodynamic Diameter

Apparatus 1 Apparatrus 2 Apparatus 3a Apparatus 4b Apparatus 5 Appratus 6

Mass Cum%c D50
d Cum%c D50,Q

d Cum%c D50,Q
e Cum%c D50,Q

d Cum%c D50,Q
d Cum%c D50,Q

d

Filter 0.4 0.625 0.4 1.7 0.34 0.34

Stage 7 b 0.7 — — b 0.7 — — b 0.55 b 0.55

Stage 6 c 1.1 — — c 1.1 — — c 0.94 c 0.94

Stage 5 d 2.1 b 1.25 d 2.1 — — d 1.66 d 1.66

Stage 4 e 3.3 c 2.5 e 3.3 b 3.1 e 2.82 e 2.82

Stage 3 f 4.7 d 5.0 f 4.7 c 6.8 f 4.46 f 4.46

Stage 2 g 5.8 100 10.0 g 5.8 100 13.0 g 8.06 g 8.06

Stage 1 h 9.0 — — h 9.0 — — — —— — —

Stage 0 100 — — — 100 — — — 100 — 100 —

a Stages 6 and 7 are omitted from Apparatus 3 at flow rates >60 L per minute; thus, values for b and c should be omitted for
Apparatus 3, where necessary.
b The filter stage in Apparatus 4 is Stage 5 (see Figure 8).
c [( mass on stage / �B)6100] % + (total% of �B from stages below).
d The 50% cutoff diameter of the stage immediately above that indicated (e.g., for Stage 4, enter the cutoff diameter for
Stage 3; for Apparatus 2 or 4, calculate as D50,Q from Eq. 1; for Apparatus 5 or 6, calculate as D50,Q from Eq. 2 using Table
6). Values entered in the Table are correct for Apparatus 1, 2, 4, 5, and 6 only when used at 28.3, 60.0, 60.0, 60.0, and 60.0
liters per minute, respectively.
e The D50 values are only valid at a flow rate of 28.3 L per minute.&1S (USP27)

If necessary, and where appropriate, plot the percentage of mass
less than the stated aerodynamic diameters, versus the aerody-
namic diameter, D50,Q, on log probability paper. Calculate the
GSD by the equation:

Use these data and/or plot to determine values for MMAD and
GSD etc., as appropriate and when necessary (see Figure 10).

# 2003 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

Pharmacopeial Forum
Vol. 29(4) [July–Aug. 2003] IN-PROCESS REVISION 1209



Fig. 10. Plot of cumulative percentage of mass less than the stated aerodynamic diameter versus aerodynamic diameter.

BRIEFING

h621i Chromatography, USP 26 page 2126, page 3008 of the
First Supplement, and page 842 of PF 29(3) [May–June 2003].
The current process of including a new chromatographic reagent
in USP–NF is by creating a new L, G, or S designation, as appro-
priate, numbering it, and describing the packing, phase, or support.
The numbering is sequential. This process is creating some confu-
sion between the official USP–NF and the proposed text in Phar-
macope ia l Forum . When a proposa l i s pub l i shed in
Pharmacopeial Forum that requires a new chromatographic re-
agent, a new numbered designation is created, and this number will
be pending until the monograph that calls for this column becomes
official in the next official publication, whether Supplement or the
next Book. Meanwhile a designation previously proposed in Phar-
macopeial Forummay be forwarded to the next official publication
using the same numbered designation.
To avoid this confusion, henceforth, the chromatographic re-

agents will receive a numbered designation ONLY when the text
becomes official. During the proposal period—publication in
Pharmacopeial Forum—the new chromatographic reagent will
be identified in the general test chapter Chromatography h621i
by L##, G##, or S## with the title of the monograph and the brand
name of the column in parentheses. In the text of the monograph
that requires the new reagent, L##, G##, or S## will appear with a
cross reference (see Chromatography h621i). No numbers will be
assigned during the proposal period.
Other revisions to this chapter include the following: Informa-

tion regarding a suitable column L24 is updated. In the monograph
Paclitaxel, packing L43 was developed for the column (TAC-1,
manufactured by Whatman) that was used to develop and validate
the Related compounds, Test 1. This column has a propyl spacer
between the pentafluorophenyl groups and the silica particles. As
of this date, we have not received any information from reviewers

that this kind of column without the propyl spacer can be used for
this test; therefore, the description of L43 is being modified to only
refer to columns with a propyl spacer.

(HDQ: M. Marques) RTS—39940-1

Change to read:

CHROMATOGRAPHIC REAGENTS

The following list of packings (L), phases (G), and supports (S)
is intended to be a convenient reference for the chromatographer.
[NOTE—Particle sizes given in this listing are those generally pro-
vided. Where other, usually finer, sizes are required, the individual
monograph specifies the desired particle size. Within any category
of packings or phases listed below, there may be a wide range of
columns available. Where it is necessary to define more specifi-
cally the chromatographic conditions, the individual monograph
so indicates.]

Packings

L1—Octadecyl silane chemically bonded to porous silica or
ceramic micro-particles, 3 to 10 mm in diameter.
L2—Octadecyl silane chemically bonded to silica gel of a con-

trolled surface porosity that has been bonded to a solid spherical
core, 30 to 50 mm in diameter.
L3—Porous silica particles, 5 to 10 mm in diameter.
L4—Silica gel of controlled surface porosity bonded to a solid

spherical core, 30 to 50 mm in diameter.
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L5—Alumina of controlled surface porosity bonded to a solid
spherical core, 30 to 50 mm in diameter.
L6—Strong cation-exchange packing–sulfonated fluorocarbon

polymer coated on a solid spherical core, 30 to 50 mm in diameter.
L7—Octylsilane chemically bonded to totally porous silica par-

ticles, 3 to 10 mm in diameter.
L8—An essentially monomolecular layer of aminopropylsilane

chemically bonded to totally porous silica gel support, 10 mm in
diameter.
L9—10-mm irregular or spherical, totally porous silica gel hav-

ing a chemically bonded, strongly acidic cation-exchange coating.
L10—Nitrile groups chemically bonded to porous silica parti-

cles, 3 to 10 mm in diameter.
L11—Phenyl groups chemically bonded to porous silica parti-

cles, 5 to 10 mm in diameter.
L12—A strong anion-exchange packing made by chemically

bonding a quaternary amine to a solid silica spherical core, 30 to
50 mm in diameter.
L13—Trimethylsilane chemically bonded to porous silica parti-

cles, 3 to 10 mm in diameter.
L14—Silica gel 10 mm in diameter having a chemically bonded,

strongly basic quaternary ammonium anion-exchange coating.
L15—Hexylsilane chemically bonded to totally porous silica

particles, 3 to 10 mm in diameter.
L16—Dimethylsilane chemically bonded to porous silica parti-

cles, 5 to 10 mm in diameter.
L17—Strong cation-exchange resin consisting of sulfonated

cross-linked styrene-divinylbenzene copolymer in the hydrogen
form, 7 to 11 mm in diameter.
L18—Amino and cyano groups chemically bonded to porous

silica particles, 3 to 10 mm in diameter.
L19—Strong cation-exchange resin consisting of sulfonated

cross-linked styrene-divinylbenzene copolymer in the calcium
form, about 9 mm in diameter.
L20—Dihydroxypropane groups chemically bonded to porous

silica particles, 5 to 10 mm in diameter.
L21—A rigid, spherical styrene-divinylbenzene copolymer, 5 to

10 mm in diameter.
L22—A cation-exchange resin made of porous polystyrene gel

with sulfonic acid groups, about 10 mm in size.
L23—An anion-exchange resin made of porous polymethacry-

late or polyacrylate gel with quaternary ammonium groups, about
10 mm in size.
L24—A semi-rigid hydrophilic gel consisting of vinyl polymers

with numerous hydroxyl groups on the matrix surface, 32 to 63 mm
in diameter.5

L25—Packing having the capacity to separate compounds with
a molecular weight range from 100–5000 (as determined by poly-
ethylene oxide), applied to neutral, anionic, and cationic water-so-
luble polymers. A polymethacrylate resin base, cross-linked with
polyhydroxylated ether (surface contained some residual carboxyl
functional groups) was found suitable.
L26—Butyl silane chemically bonded to totally porous silica

particles, 5 to 10 mm in diameter.
L27—Porous silica particles, 30 to 50 mm in diameter.
L28—A multifunctional support, which consists of a high pur-

ity, 100 Å, spherical silica substrate that has been bonded with an-
ionic exchanger, amine functionality in addition to a conventional
reversed phase C8 functionality.
L29—Gamma alumina, reverse-phase, low carbon percentage

by weight, alumina-based polybutadiene spherical particles, 5
mm in diameter with a pore volume of 80 Å.
L30—Ethyl silane chemically bonded to totally porous silica

particles, 3 to 10 mm in diameter.

L31—A strong anion-exchange resin-quaternary amine bonded
on latex particles attached to a core of 8.5-mm macroporous parti-
cles having a pore size of 2000 Å and consisting of ethylvinylben-
zene cross-linked with 55% divinylbenzene.
L32—A chiral ligand-exchange packing–L-proline copper com-

plex covalently bonded to irregularly shaped silica particles, 5 to
10 mm in diameter.
L33—Packing having the capacity to separate &dex-

trans&1S (USP26) by molecular size over a range of 4,000 to
&500,000&1S (USP26) Da. It is spherical, silica-based, and processed
to provide pH stability.6

L34—Strong cation-exchange resin consisting of sulfonated
cross-linked styrene-divinylbenzene copolymer in the lead form,
about 9 mm in diameter.
L35—A zirconium-stabilized spherical silica packing with a hy-

drophilic (diol-type) molecular monolayer bonded phase having a
pore size of 150 Å.
L36—A 3,5-dinitrobenzoyl derivative of L-phenylglycine cova-

lently bonded to 5-mm aminopropyl silica.
L37—Packing having the capacity to separate proteins by mo-

lecular size over a range of 2,000 to 40,000 Da. It is a polymetha-
crylate gel.
L38—A methacrylate-based size-exclusion packing for water-

soluble samples.
L39—A hydrophilic polyhydroxymethacrylate gel of totally

porous spherical resin.
L40—Cellulose tris-3,5-dimethylphenylcarbamate coated por-

ous silica particles, 5 to 20 mm in diameter.
L41—Immobilized a1-acid glycoprotein on spherical silica par-

ticles, 5 mm in diameter.
L42—Octylsilane and octadecylsilane groups chemically

bonded to porous silica particles, 5 mm in diameter.
L43—Pentafluorophenyl groups chemically bonded to silica

particles

&by a propyl spacer,&1S (USP27)

5 to 10 mm in diameter.
L44—A multifunctional support, which consists of a high pur-

ity, 60 Å, spherical silica substrate that has been bonded with a ca-
tionic exchanger, sulfonic acid functionality in addition to a
conventional reversed phase C8 functionality.
L45—Beta cyclodextrin bonded to porous silica particles, 5 to

10 mm in diameter.
L46—Polystyrene/divinylbenzene substrate agglomerated with

quaternary amine functionalized latex beads, 10 mm in diameter.
L47—High-capacity anion-exchange microporous substrate,

fully functionalized with trimethlyamine groups, 8 mm in dia-
meter.7

L48—Sulfonated, cross-linked polystyrene with an outer layer
of submicron, porous, anion-exchange microbeads, 15 mm in
diameter.
L49—A reversed-phase packing made by coating a thin layer of

polybutadiene onto spherical porous zirconia particles, 3 to 10 mm
in diameter.8

L50—Multifunction resin with reversed-phase retention and
strong anion-exchange functionalities. The resin consists of ethyl-
vinylbenzene, 55% cross-linked with divinylbenzene copolymer, 3
to 15 mm in diameter, and a surface area not less than 350 m2 per g.
Substrate is coated with quaternary ammonium functionalized la-
tex particles consisting of styrene cross-linked with divinylben-
zene.9

5 Available as Fractogel TSK-HW-40F and distributed by Merck and Co.

& YMC-Pack PVA-SIL manufactured by YMC Co., Ltd.&1S (USP27)

6 Available as TSKgel G4000 SWXL from TosoHaas (www.tosohaas.
com).
7 Available as CarboPac MA1 and distributed by Dionex Corporation.
8 Available as Zirchrom PBD, manufactured by ZirChrom Separations,
Inc., distributed by Alltech, www.Alltechweb.com.
9 Available as OmniPac PAX-500 and distributed by Dionex Corporation.
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L51—Amylose tris-3,5-dimethylphenylcarbamate-coated, por-
ous, spherical, silica particles, 5 to 10 mm in diameter.10

L52—A strong cation exchange resin made of porous
silica with sulfopropyl groups, 5 to 10 mm in diameter.11

~USP26
&L53—Weak cation-exchange resin consisting of ethylvinylben-
zene, 55% cross-linked with divinylbenzene copolymer, 3 to 15
mm diameter. Substrate is surface grafted with carboxylic acid
and/or phosphoric acid functionalized monomers. Capacity not
less than 500 mEq/column. 12&1S (USP26)

&L53 ## (Alendronic Acid Tablets, PRP-X100)—An anion-

exchange resin consisting of a rigid, spherical styrene-

divinylbenzene copolymer with trimethylammonium

groups at a loading of about 2 mEq per g, 3 to 20 mm in

diameter.14&1S (USP27)

&L54 ## (Maltose, Aminex HPX-87N)—Strong cation-ex-

change resin consisting of sulfonated cross-linked styrene-

divinylbenzene copolymer in the sodium form, about 7 to 11

mm in diameter.25&1S (USP27)

&L54—A size exclusion medium made of covalent bonding

of dextran to highly cross-linked porous agarose beads,

about 13 mm in diameter allowing resolution of oligosac-

charides in the molecular weight range of 180 to

3000.18&2S (USP26)

&L57 ## (Nevirapine, Supelcosil ABZ)—Spherical, porous

silica gel, 3 or 5 mm in diameter, the surface of which has

been covalently modified with palmitamidopropyl groups

and endcapped with acetamidopropyl groups to a ligand

density of about 6 mmoles per m2.19&1S (USP27)

&L58 ## (Albumin Human, TSKgel G3000 SW)—Packing

having the capacity to separate proteins by molecular weight

over the range of 10 to 500 kDa. It is spherical (10 mm), sil-

ica-based, and processed to provide hydrophilic characteris-

tics and pH stability.20&1S (USP27)

&L59 ## (Clonidine, Zorbax SB-C3)—Propyl silane chemi-

cally bonded to totally porous silica particles, 3 to 10 mm in

diameter.21&1S (USP27)

&L60 ## (Bethanecol Chloride, Bethanecol Chloride Tab-

lets, IC-Pak C M/D)—A strong cation exchange resin made

of porous silica coated with polybutadiene–maleic acid co-

polymer, about 5 mm in diameter.23&1S (USP27)

&L61 ## (Lycopene, Lycopene Preparation, YMC 30)—

C30 silane bonded phase on a fully porous spherical silica,

3 to 15 mm in diameter.&1S (USP27)

Phases

G1—Dimethylpolysiloxane oil.
G2—Dimethylpolysiloxane gum.
G3—50% Phenyl-50% methylpolysiloxane.
G4—Diethylene glycol succinate polyester.
G5—3-Cyanopropylpolysiloxane.
G6—Trifluoropropylmethylpolysiloxane.
G7—50% 3-Cyanopropyl-50% phenylmethylsilicone.
G8—80% Bis(3-cyanopropyl)-20% 3-cyanopropylphenylpoly-

siloxane (percentages refer to molar substitution).
G9—Methylvinylpolysiloxane.
G10—Polyamide formed by reacting a C36 dicarboxylic acid

with 1,3-di-4-piperidylpropane and piperidine in the respective
mole ratios of 1.00:0.90:0.20.
G11—Bis(2-ethylhexyl) sebacate polyester.
G12—Phenyldiethanolamine succinate polyester.
G13—Sorbitol.
G14—Polyethylene glycol (av. mol. wt. of 950 to 1050).
G15—Polyethylene glycol (av. mol. wt. of 3000 to 3700).
G16—Polyethylene glycol compound (av. mol. wt. about

15,000). A high molecular weight compound of polyethylene gly-
col with a diepoxide linker. Available commercially as Polyethy-
lene Glycol Compound 20M, or as Carbowax 20M, from suppliers
of chromatographic reagents.
G17—75% Phenyl-25% methylpolysiloxane.
G18—Polyalkylene glycol.

10 Available as Chiralpak AD from Chiral Technologies, Inc., 730 Spring-
dale Drive, P.O. Box 564, Exton, PA 19341.
11 Available as TSK IC SW Cation from TosoHaas.
12 Available as IonPac CS14 distributed by Dionex Corporation (www.dio-
nex.com).
14 Available as PRP-X100 from Hamilton Company (www.hamiltoncom-
pany.com).
25 Available as Aminex HPX-87N from Bio-Rad Laboratories, (2000/01
catalog, #125-0143), Group Headquarters, Bio-Rad Laboratories, 2000
Alfred Nobel Dr., Hercules, California 94547 (www.discover.bio-rad.com).
18 Available as Superdex Peptide 10/300 GL from Amersham Biosciences
(www.amershambiosciences.com).
19 Available as Supelcosil ABZ from Supelco. (www.sigma-aldrich.com/
supelco)

20 Available as TSKgel G3000SW Column (analytical column) and
TSKgel Guard (guard column) from Tosoh Biosep (part numbers 05103
and 05317, respectively). (www.tosohbiosep.com)
21 Available as Zorbax SB-C3 from Agilent Technologies. (www.agilent.-
com/chem)
23 Available as IC-Pak C M/D from Waters Corp. (www.waters.com).
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G19—25% Phenyl-25% cyanopropyl-50% methylsilicone.
G20—Polyethylene glycol (av. mol. wt. of 380 to 420).
G21—Neopentyl glycol succinate.
G22—Bis(2-ethylhexyl) phthalate.
G23—Polyethylene glycol adipate.
G24—Diisodecyl phthalate.
G25—Polyethylene glycol compound TPA. A high molecular

weight compound of a polyethylene glycol and adiepoxide that
is esterified with terephthalic acid. Available commercially as Car-
bowax 20M-TPA from suppliers of chromatographic reagents.
G26—25% 2-Cyanoethyl-75% methylpolysiloxane.
G27—5% Phenyl-95% methylpolysiloxane.
G28—25% Phenyl-75% methylpolysiloxane.
G29—3,3’-Thiodipropionitrile.
G30—Tetraethylene glycol dimethyl ether.
G31—Nonylphenoxypoly(ethyleneoxy)ethanol (av. ethyle-

neoxy chain length is 30); Nonoxynol 30.
G32—20% Phenylmethyl-80% dimethylpolysiloxane.
G33—20% Carborane-80% methylsilicone.
G34—Diethylene glycol succinate polyester stabilized with

phosphoric acid.
G35—A high molecular weight compound of a polyethylene

glycol and a diepoxide that is esterified with nitroterephthalic acid.
G36—1% Vinyl-5% phenylmethylpolysiloxane.
G37—Polyimide.
G38—Phase G1 containing a small percentage of a tailing inhib-

itor.13

G39—Polyethylene glycol (av. mol. wt. about 1500).
G40—Ethylene glycol adipate.
G41—Phenylmethyldimethylsilicone (10% phenyl-substituted).
G42—35% phenyl-65% dimethylpolysiloxane (percentages re-

fer to molar substitution).
G43—6% cyanopropylphenyl-94% dimethylpolysiloxane (per-

centages refer to molar substitution).
G44—2% low molecular weight petrolatum hydrocarbon grease

and 1% solution of potassium hydroxide.
G45—Divinylbenzene-ethylene glycol-dimethylacrylate.
G46—14% Cyanopropylphenyl-86% methylpolysiloxane.
G47—Polyethylene glycol (av. mol. wt. of about 8000).
G48—Highly polar, partially cross-linked cyanopolysiloxane.

&G49—Proprietary derivatized phenyl groups on a polysiloxane
backbone.14&1S (USP26)

&G50 ## (Docosahexaenoic Acid)—Polyethylene glycol,

cross-linked (av. mol. wt. of more than 20,000).24&1S (USP27)

Supports

NOTE—Unless otherwise specified, mesh sizes of 80 to 100 or,
alternatively, 100 to 120 are intended.
S1A—Siliceous earth for gas chromatography has been flux-cal-

cined by mixing diatomite with Na2CO3 flux and calcining above
9008. The siliceous earth is acid-washed, then water-washed until
neutral, but not base-washed. The siliceous earth may be silanized
by treating with an agent such as dimethyldichlorosilane15 to mask
surface silanol groups.
S1AB—The siliceous earth as described above is both acid- and

base-washed.15

S1C—A support prepared from crushed firebrick and calcined
or burned with a clay binder above 9008 with subsequent acid-
wash. It may be silanized.
S1NS—The siliceous earth is untreated.
S2—Styrene-divinylbenzene copolymer having a nominal sur-

face area of less than 50 m2 per g and an average pore diameter
of 0.3 to 0.4 mm.
S3—Copolymer of ethylvinylbenzene and divinylbenzene hav-

ing a nominal surface area of 500 to 600 m2 per g and an average
pore diameter of 0.0075 mm.
S4—Styrene-divinylbenzene copolymer with aromatic –O and –

N groups, having a nominal surface area of 400 to 600 m2 per g and
an average pore diameter of 0.0076 mm.
S5—40- to 60-mesh, high-molecular weight tetrafluorethylene

polymer.
S6—Styrene-divinylbenzene copolymer having a nominal sur-

face area of 250 to 350 m2 per g and an average pore diameter
of 0.0091 mm.
S7—Graphitized carbon having a nominal surface area of 12 m2

per g.
S8—Copolymer of 4-vinyl-pyridine and styrene-divinylben-

zene.
S9—A porous polymer based on 2,6-diphenyl-p-phenylene

oxide.
S10—A highly polar cross-linked copolymer of acrylonitrite

and divinylbenzene.
S11—Graphitized carbon having a nominal surface area of 100

m2 per g modified with small amounts of petrolatum and polyethy-
lene glycol compound.16

S12—Graphitized carbon having a nominal surface area of 100
m2 per g.

13 A suitable grade is available commercially as ‘‘SP2100/0.1% Carbowax
1500’’ from Supelco, Inc., Supelco Park, Bellefonte, PA 16823.
14 A suitable grade is available commercially as ‘‘Optima Delta 3’’ from
Machery-Nagel, Inc., 215 River Vale Road, River Vale, NJ 07675.
24 A suitable grade is available commercially as Famewax from Restek.

15 Unless otherwise specified in the individual monograph, silanized sup-
port is intended.
16 Commercially available as SP1500 on Carbopack B from Supelco.
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GENERAL CHAPTERS

General Information

BRIEFING

h1086i Impurities in Official Articles, USP 26 page 2331—
See briefing under Organic Volatile Impurities h467i. In addition,
editorial style changes have been made.

(PA2: W. Paul) RTS—39967-2

Change to read:

DEFINITIONS

Foreign Substances

Foreign substances, which are introduced by contamination or
adulteration, are not consequences of the synthesis or preparation
of compendial articles and thus cannot be anticipated when mono-
graph tests and assays are selected. The presence of objectionable
foreign substances not revealed by monograph tests and assays
constitutes a variance from the official standard. Examples of for-
eign substances include ephedrine in Ipecac or a pesticide in an oral
liquid analgesic. Allowance is made in this Pharmacopeia for the
detection of foreign substances by unofficial methods. (See For-
eign Substances and Impurities, in the section Tests and Assays,
under General Notices and Requirements.)

&Residual Solvents

Residual solvents are defined as organic volatile chemi-

cals that are used or produced in the manufacture of drug

substances or excipients, or in the preparation of drug pro-

ducts. The solvents are not completely removed by practical

manufacturing techniques. Appropriate selection of the sol-

vent for the synthesis of a drug substance may enhance the

yield or determine characteristics such as crystal form, pur-

ity, and solubility and, as such, may be a critical parameter

in the synthetic process. Because there is no therapeutic ben-

efit from residual solvents, they should be removed to the

extent possible to meet product specifications, good manu-

facturing practices, or other quality-based requirements.

Drug products should contain no higher levels of residual

solvents than can be supported by safety data. A classifica-

tion of residual solvents by risk assessment is presented in

the Residual Solvents Limits section of Organic Volatile Im-

purities h467i. Class 1 solvents should be avoided in the

production of drug substances, excipients, or drug products

unless their use can be strongly justified in a risk-benefit as-

sessment.&1S (USP27)

Toxic Impurities

Toxic impurities have significant undesirable biological activity,
even as minor components, and require individual identification
and quantitation by specific tests. These impurities may arise out
of the synthesis, preparation, or degradation of compendial articles.
Based on validation data, individualized tests and specifications are
selected. These feature comparison to a Reference Standard of the
impurity, if available. It is incumbent on the manufacturer to pro-
vide data that would support the classification of such impurities as
toxic impurities.

Concomitant Components

Concomitant components are characteristic of many bulk phar-
maceutical chemicals and are not considered to be impurities in the
Pharmacopeial sense. Limits on contents, or specified ranges, or
defined mixtures are set forth for concomitant components in this
Pharmacopeia. Examples of concomitant components are geo-
metric and optical isomers (or racemates) and antibiotics that are
mixtures. Any component that can be considered a toxic impurity
because of significant undesirable biological effect is not consid-
ered to be a concomitant component.

Signal Impurities

Signal impurities are distinct from ordinary impurities in that
they require individual identification and quantitation by specific
tests. Based on validation data, individualized tests and specifica-
tions are selected. These feature a comparison to a reference stan-
dard of the impurity, if available.
Signal impurities may include some process-related impurities

or degradation products that provide key information about the
process, such as diazotizable substances in thiazides. It is incum-
bent on the manufacturer to provide data that would support the
classification of such impurities as signal impurities rather than
ordinary impurities.
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Ordinary Impurities

Ordinary impurities are those species in bulk pharmaceutical
chemicals that are innocuous by virtue of having no significant,
undesirable biological activity in the amounts present. These impu-
rities may arise out of the synthesis, preparation, or degradation of
compendial articles. Selections of tests and assays allow for antici-
pated amounts of impurities that are unobjectionable for the cus-
tomary use of the article. The presence of ordinary impurities is
controlled in monographs in this Pharmacopeia by including tests
for Ordinary Impurities h466i. Tests for related substances or
chromatographic purity may also control the presence of ordinary
impurities.
Unless otherwise specified in an individual monograph, estima-

tion of the amount and number of ordinary impurities is made by
relative methods rather than by strict comparison to individual Ref-
erence Standards. Nonspecific detection of ordinary impurities is
also consistent with this classification.
The value of 2.0% was selected as the general limit on ordinary

impurities in monographs where documentation did not support
adoption of other values. This value represents the maximum al-
lowable impact from this source of variation, when taken with
the variation allowed by the composite of other Pharmacopeial
tests and assays for both the bulk pharmaceutical chemical and
the preparations.
Where a monograph sets limits on concomitant components,

signal impurities, and/or toxic impurities, these species are not to
be included in the estimation of ordinary impurities unless so stated
in the individual monograph.

Related Substances

Related substances are structurally related to a drug substance.
These substances may be identified or unidentified degradation
products or impurities arising from a manufacturing process or dur-
ing storage of a material.

Process Contaminants

Process contaminants are identified or unidentified substances
(excluding related substances and water), including reagents, inor-
ganics (e.g., heavy metals, chloride, or sulfate), raw materials, and
solvents. These substances may be introduced during manufactur-
ing or handling procedures.

BRIEFING

h1136i Packaging—Unit of Use, page 1302 of PF 28(4) [July–
Aug. 2002]. This general information chapter, which previously
appeared in Pharmacopeial Previews, is now forwarded to In-Pro-
cess Revision with the following revisions based on comments re-
ceived:

� In the Introduction section of the chapter, including a para-
graph that provides useful information on the advantages of
unit-of-use packaging.

� In the section Packaging Closure Types, incorporating a ref-
erence to child-resistant packaging into the text of nonreclo-
sables and a reference to the Poison Prevention Packaging Act
of 1970 (PPPA) and 16 CFR 1700, which authorizes the use
of special packaging to protect children from serious injury.

� In the definition of single-unit and unit-dose containers, pro-
viding clarification and adding other definitions relating to
unit-of-use packaging to eliminate any contradiction to the
existing definitions in the General Notices andRequirements.

� The advantages of bar coding on labels are outlined and its
use is advocated to eliminate medication errors.

Other changes were made to clarify the intent of the chapter and
to improve its readability.

(PSD: C. Okeke) RTS—39708-1

Add the following:

&h1136i PACKAGING—UNIT OF
USE

INTRODUCTION

This chapter is intended to provide guidance in the appli-

cation of unit-of-use packaging. Unit-of-use packaging,

when provided by the manufacturer, offers some of the fol-

lowing attractive advantages. (1) The ability to dispense a

dosage form to a patient in the manufacturer’s original con-

tainer ensures that the suitability of the container has been

established based on the manufacturer’s stability studies. (2)

Counting and repackaging of dosage units in the pharmacy

is eliminated, thereby reducing the possibility of human er-

ror. (3) The pharmacist is able to affix the label for the pa-

tient onto the unit-of-use package and is free to use the

manufacturer’s expiration date as the beyond-use date (pro-

vided that the date is equivalent to one year or less, and that

other factors were considered that might cause a different

beyond-use date to be necessary). (4) The number of dosage

units in a single unit-of-use package may be determined on a

case-by-case basis.

DEFINITION

CONTAINER–CLOSURE SYSTEM is equivalent to a packag-

ing system. It is the sum of the packaging components that,

together, contain and protect the dosage form.
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UNIT-OF-USE PACKAGE is a container–closure system that

is designed to hold a specific quantity of a drug product for a

specific use and that is to be dispensed to a patient without

any modification except for the addition of appropriate la-

beling (see General Notices and Requirements). The pack-

aging of a unit-of-use system may be a multiple-unit

container or a unit-dose single-unit container. A unit of

use may be a drug product in either a liquid or solid dosage

form (see also the FDA Guidance for Industry on Container

Closure Systems for Packaging Human Drugs and Biolo-

gics). [NOTE—The terms unit-of-use package and a unit-

of-use container may be used interchangeably.]

DEBLISTERING is the process of removing medication

from a blister-type container.

IMMEDIATE CONTAINER is a container that is in direct con-

tact with the article or preparation.

MATERIALS OF CONSTRUCTION include substances used to

manufacture or package components such as glass, plastics

[including high-density polyethylene (HDPE), low-density

polyethylene (LDPE), and polypropylene (PP)], resins,

and other materials as listed in the general test chapter Con-

tainers h661i and in the FDA Guidance for Industry on

Container Closure Systems for Packaging Human Drugs

and Biologics.

TYPE OF CONTAINER FOR UNIT OF USE

Single-Unit Container

A single-unit container is a unit-dose or a single-dose con-

tainer intended for either oral or parenteral use. See General

Notices and Requirements.

UNIT-DOSE CONTAINER

A single-unit container or a single-dose container, unit-

dose container, intended for oral use, is a container that

has been packaged in the dosage regime for the course of

the therapy appropriate for the drug that is to be adminis-

tered.

SINGLE-DOSE CONTAINER

A single-dose container, intended for parenteral use, is a

container that has been packaged in the dosage regime for

the course of the therapy appropriate for the drug that is to

be administered.

Multiple-Unit Container

A multiple-unit or a multiple-dose container is prepack-

aged in bottles or containers for injections of the drug in ap-

propriate quantities. A multiple-dose container is a multiple-

unit container for articles intended for parenteral administra-

tion only.

MATERIALS OF CONSTRUCTION

Unit-of-Use Container

The Poison Prevention Packaging Act (PPPA) of 1970

authorizes the use of special packaging—child-resistant

and senior-friendly packaging. Child-resistant packaging

protects children from serious injury or illness from ingest-

ing or handling hazardous household products including

drugs.

Unit-of-use containers are required to be child resistant.

Unit-of-use containers in child resistant single-unit con-

tainers include supported blisters, such as separate, peel,
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push, and tear notch; and enclosed or in-card blisters, such

as pull tabs, slide packs, etc. Unit-of-use containers in multi-

ple unit containers include glass and plastic containers.

GLASS

The packaging material equivalent to the immediate con-

tainer that is glass meets the glass test requirements Any

glass packaging material used in the immediate container

should meet the glass test requirements for Limits for Glass

Types and Chemical Resistance—Glass Containers: Pow-

dered Glass, Water Attack at 1218, and Arsenic under the

general test chapter Containers h661i.

PLASTIC

The packaging material equivalent to the immediate con-

tainer that is plastic meets the test requirements Any plastic

packaging material used in the immediate container should

meet the plastic test requirements for Plastics in the general

test chapters Containers h661i and Containers—Permea-

tion h671i. Depending on the type of plastic packaging ma-

terial used, the packaging material meets the requirements

for Biological Tests—Plastics and Other Polymers, Physi-

cochemical Tests—Plastics, Polyethylene Containers, Poly-

ethylene Terephthalate/Polyethylene Terephthalate G, and

Polypropylene Containers.

The test for moisture vapor transmission may be carried

out as described in the general test chapter Containers—

Permeation h671i for multiple-unit and unit-dose con-

tainers.

PACKAGING CLOSURE TYPES

Reclosables and nonreclosables may be used for both so-

lid and liquid dosage forms. Both must be packaged in com-

pliance with the 16 CFR 1700.15 standards.

Reclosables

Reclosables are containers with suitable closures that may

incorporate tamper evidence and child-resistance capabil-

ities. Reclosables may be used for glass or plastic con-

tainers.

Nonreclosables

Nonreclosables are containers with closures that are non-

reclosable such as blisters, sachets, strips, and other single-

unit containers. Nonreclosables may include packs such as

cold-formed foil blisters, foil strip packs, and PVC/Aclar

combining multilayer materials that are thermo-formed or

cold-formed foil blisters (see Packaging Practice—Re-

packaging a Single Solid Oral Drug Product Into a Unit-

Dose Container h1146i). Nonreclosables may be child resis-

tant depending on the intended use and place of use. House-

hold nonreclosables are subject to the PPPA as defined in 16

CRF 1700.14. However, because of some unit-dose designs,

not all unit-dose packages comply with the PPPA.

LABELING

The unit-of-use containers are labeled as such to include

manufacturer’s lot numbers, accuracy or bar codes, and ex-

piration dates expiration dates, and in some instances, the

manufacturer’s lot numbers and bar codes as provided in

the Labeling section of the General Notices and Require-

ments under Preservation, Packaging, Storage, and Label-

ing. Some of the advantages of having bar codes on the label

include reduced medication errors, improved inventory con-

trol, and improved access to medication identity. The label-

ing covers information placed in the pack by the

manufacturer and the label added at the dispensing stage

by the pharmacist. container by the manufacturer (see Gen-

eral Notices and Requirements). Acceptable labeling can

range from the full labeling for multiple-unit containers to
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an abbreviated labeling when the container is too small to

include all the text. Full labeling may also be provided on

the carton if it is not present on the immediate container.

REPACKAGING AND REPROCESSING

Unit-of-use containers are reprocessed or repackaged as

instructed by the manufacturer or as directed in the general

test chapter Containers h661i or in the general information

chapter Packaging Practice—Repackaging a Single Solid

Oral Drug Product Into a Unit-Dose Container h1146i. A

unit-of-use package may not be reprocessed by a pharmacist

once it has been deblistered from a unit-dose container (see

General Notices and Requirements for application of the ap-

propriate beyond-use date for a multiple-unit or unit-dose

container). However, under current Good Manufacturing

Practices (cGMPs) and tight quality controls, the manufac-

turer or contract repackager may repackage and reprocess

unit-of-use containers.

RESPONSIBILITY OF THE DISPENSER

The unit of use package shall contain such label information

as the following:

Labeling

The labeling on a unit-of-use container also includes a la-

bel added at the dispensing stage by the pharmacist. Prior to

dispensing the unit-of-use package, the dispenser shall add

label(s) that provide the following information:

(1) the name of the patient;

(2) the name and strength, the directions for use as pre-

scribed by a doctor or health-care provider, and the

name of the prescriber; and

(3) any storage instruction, appropriate package insert,

length of days of use, beyond-use date, and other infor-

mation as deemed appropriate by federal and state laws.

In the pharmacy setting, pharmacists are encouraged to

use bar codes, in conjunction with computerized prescrip-

tion orders, to confirm that the right drug is being dispensed

to the right patient. Bar coding would minimize errors and

create opportunity for medication traceability and account-

ability.

Information to Patient

Patients must be given information that applies to the spe-

cific brand of product being dispensed.

INFORMATION FROM MANUFACTURERS

The manufacturer should provide appropriate product de-

velopment or stability data information that can be used to

determine appropriate labeling, storage, and shipping state-

ments that will properly inform patients and practitioners.

The manufacturer may make other assurances based on pro-

duct information and data on packaging and distribution ar-

rangements. In the event that a product is not to be

repackaged, the manufacturer may state so in the labeling.

The manufacturer also includes labeling and information

suitable for optimal handling by the practitioner and the pa-

tient. The labeling and information should be bar coded to

eliminate medication error and promote medication trace-

ability.

QUALITY CONTROL OF PACKAGING SYSTEM

The packaging system shall meet the general considera-

tions for system suitability, protection, safety, and perfor-

mance characteristics as described in the FDA Guidance

for Industry on Container Closure Systems for Packaging

# 2003 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

Pharmacopeial Forum
1218 IN-PROCESS REVISION Vol. 29(4) [July–Aug. 2003]

In
-P

ro
ce

ss
R

ev
is

io
n



Human Drugs and Biologics, in the general test chapter

Containers h661i, and in the general information chapter

Packaging Practice—Repackaging a Single Solid Oral

Drug Product Into a Unit-Dose Container h1146i.&1S (USP27)

BRIEFING

h1178i Good Repackaging Practices. This new general infor-
mation chapter is intended to provide repackagers with guidance
on applying good repackaging practices for drug products. It illus-
trates the distinction between repackaging a drug product under the
purview of FDA and a pharmacist who repackages under the jur-
isdiction of the State Boards of Pharmacy. This chapter was drafted
under the currently available FDA guidance documents and 21
CFR in relation to good manufacturing practices. Comments on
this chapter should be addressed to Dr. Claudia Okeke.

(PSD: C. Okeke) RTS—39904-1

Add the following:

&h1178i GOOD REPACKAGING
PRACTICES

This chapter is intended to provide guidance to those en-

gaged in repackaging of drug products in accordance with

21 CFR 10.90. A pharmacist who repackages under the state

law needs to apply the principal information provided in the

general information chapter Packaging Practice—Repacka-

ging a Single Solid Oral Drug Product Into a Unit-Dose

Container h1146i, and other beyond-use date references in

the General Notices and Requirements under the Expiration

Dating section.

This chapter provides information to any person who re-

moves drugs from their original manufacturer’s container

and repacks them into a different container–closure system

for resale or for distribution to hospitals or other pharma-

cies. It does not apply to repackaging of any radioactive

drug products, including oral solids.

A repackager referred to here may also be a contract

packager, a contract repackager, or a contract prepackager.

The words ‘‘repackager’’ and ‘‘repacker’’ are the same in

this text and may be used interchangeably. These functions

are beyond the regular practice of a pharmacist. A repack-

ager or prepackager is required to register with the FDA and

comply with current Good Manufacturing Practices

(cGMPs) regulations in 21 CFR 210 and 211.

A repackager is expected to meet the requirements of

packaging practice under 21 CFR 210 through 226. Since

the packaging practice relates to packaging, processing, or

holding a drug product intended for administration to hu-

mans or animals, the repackager is expected to comply with

regulations that relate to the sections pertaining to quality

control, personnel qualifications, building and facilities,

equipment, production and process controls, packaging

and labeling controls, laboratory controls, batch records

and reprints, distribution records, storage control records,

and complaint files.

DEFINITIONS

For the purposes of this chapter repackager, contract

packager, contract repackager, contract prepackager, and

prepackager are defined as follows:

A REPACKAGER is one who purchases and removes a drug

product from the manufacturer’s market container or bulk

dosage container and places the product into a different con-

tainer for distribution for human or animal use. A repacka-

ger may or may not take ownership from the manufacturer.

A repackager is engaged in the repackaging of drugs (see

also Packaging Practice—Repackaging a Single Solid Oral

Drug Product Into a Unit-Dose Container h1146i for more

definitions of a repackager).
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A CONTRACT PACKAGER is one who is contracted by the

original drug manufacturer to package or repackage their

product into a single- or multi-unit container chosen by

the manufacturer. These containers should meet all the ap-

plicable requirements in this chapter, pertinent sections in

general test chapters Containers h661i, and Containers—

Permeation h671i, and comply with 21 CFR food additive

requirements.

AN EQUIVALENT CONTAINER–CLOSURE SYSTEM refers to a

container–closure system that yields the same, or better,

moisture vapor transmission rate (MVTR), oxygen trans-

mission, and light transmission as the original market con-

tainer. These values may be determined by the repackager,

or they may be obtained from the container–closure vendor

for the specific container–closure system under considera-

tion.

BEYOND-USE DATE (BUD) AND DISCARD-AFTER DATE are

equivalent and are assigned using the criteria stated in the

relevant section below.

EXPIRATIONDATE is determined using stability studies and

is not the same as beyond-use date or discard-after date.

FACILITIES

The facility in which repackaging is practiced should be

operated in conformity with cGMPs. The environmental

conditions during the packaging and storage operation of

the drug product should comply with the controlled room

temperature (see General Notices), storage in a dry place,

and other requirements as directed by the manufacturer or

supplier, especially if the drug requires storage at special

temperature and humidity conditions (see Good Storage

and Shipping Practices h1079i).

ACQUISITION PROCESS

The repackager is expected to perform appropriate analy-

tical testing for all pertinent specifications, such as identity

and strength of each active ingredient, and any other fin-

ished product tests to establish valid analytical data. The re-

packager is expected to maintain records of such analyses

on a batch-by-batch basis for the repackaged product that

is either transferred to the repackager by the manufacturer

or independently maintained by the repackager.

‘‘Bulk’’ in this text refers to the quantity of either drug

product or dosage form. The following criteria should be

considered by the repackager upon receipt of bulk prior to

repackaging.

(a) The bulk article should be distributed to the repackager

by the manufacturer in accordance with all regulatory

requirements and accompanied by appropriate labeling

and a valid expiration date. The repackager should also

receive Material Safety Data Sheets (MSDS), Certifi-

cates of Analysis, and sample market labeling, includ-

ing inserts from the drug product manufacturer.

(b) The bulk article should be received intact and unda-

maged and in properly labeled containers with the Cer-

tificate of Analysis.

(c) The bulk article should undergo definitive organoleptic

evaluations to confirm its identity (e.g., physical ap-

pearance, marking, color, and odor) and to confirm

the labeling as described by the manufacturer.

(d) Records should be maintained to validate the identity

and quantity of each shipment received and each lot

and bar coded information of bulk article received. This

record should also include the manufacturer or supplier

and its lot numbers and the date of receipt.

(e) The repackager should store and maintain the bulk un-

der storage conditions specified by the manufacturer,
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and/or as directed under controlled room temperature

(see General Notices).

REPACKAGING PROCESS

The following criteria should be observed.

(a) The repackaging operations should be conducted under

conditions that meet specified storage temperature defi-

nitions (see General Notices). Conditions of operation

include maintenance of controlled room temperature in

the area where the repackaging operation is conducted

or other conditions as instructed by the manufacturer.

(b) The manufacturer should include, in the package insert

or in other appropriate literature supplied to the repack-

ager, the following information about the packaging:

materials of construction of the market package, its

MVTR (see h671i), as well as oxygen transmission

and light transmission characteristics in order to enable

the repackager to select properly an equivalent con-

tainer–closure system. If the repackager does not use

a container–closure system equivalent to the manufac-

turer’s market package, then the repackager must gen-

erate stability data for the drug product in the new

container–closure system to justify the expiration date

or BUD assigned.

(c) The repackaging containers are labeled with the same

labeling information as the market label that is used

by the manufacturer. The conditions on the labeling

should meet those required under 21 CFR 201,

211.122, 211.125, and 211.130.

(d) Written procedures should be maintained to ensure that

correct labels, labeling, and packaging materials are

used for drug products.

(e) All requirements for repackaging of bulk products

should meet 21 CFR 211.

(f) The packaging materials should meet the test require-

ments provided in 21 CFR in direct food additives or

additives that have been approved as food contact sub-

stances. See general chapters h661i, h671i, and h1146i.

LABELING

A repackager should provide appropriate labeling of the

product identical to the manufacturer’s approved market

container. All repackaged products should be labeled with

an appropriate BUD in the absence of stability data, or with

an expiration date in cases where suitable stability studies,

determined in CFR 211.166 (for recommended conditions

see International Conference on Harmonization ICH Q1A

Stability Testing of New Drug Substances and Products),

have been performed on the product using the repackager’s

container. The expiration date will ensure that the products

meet applicable standards of identity, strength, quality, and

purity at the time of use.

EXPIRATION DATE/BEYOND-USE DATE

Expiration Date

Stability studies are performed on the drug product in the

original manufacturer’s containers to establish an expiration

date. When a drug is repackaged into a different container,

the product’s expiration date is altered or interrupted.

(a) The repackager may perform stability studies on the re-

packaged products to establish an expiration date for

the product based on scientific evaluation of the drug

product in the container–closure system in which it is

to be marketed.

(b) A repackager may use the manufacturer’s original ex-

piration date without additional stability testing if the

drug product is repackaged into an equivalent con-

tainer–closuresystem that is at least as protective as,
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or more protective than, the original system and com-

plies with criteria established for equivalency. Estab-

lishment of system equivalency means that the

requirements of general test chapters h661i and h671i

are met; and the specifications such as light transmis-

sion, seals, or desiccants associated with the original

container–closure system, or special protective materi-

als in which the drug product is marketed, are the same.

Comparison of container–closure systems may be done

through stress testing of the product after storage under

exaggerated conditions of temperature and humidity.

If the repackager does not use a container–closure sys-

tem equivalent to the manufacturer’s market package,

then the repackager must generate stability data for

the drug product in the new container–closure system

to justify the expiration date or BUD assigned.

(c) A repackager should not use the equivalency con-

tainer–closure system criteria to repackage drug pro-

ducts where such products have been identified by the

manufacturer to have stability problems or if the man-

ufacturer specifically states that the product should not

be repackaged using the equivalency container–closure

system criteria. In this case, a repackager needs to de-

monstrate the stability of the drug product in the re-

packager’s container–closure system.

(d) Establishing the expiration date in this case is appli-

cable for unit-dose containers, multiple-unit containers,

and unit-of-use container types.

Beyond-Use Date or Discard-After Date

In the absence of stability data, where a repackager re-

packages a product into a unit-dose or multiple-unit con-

tainer without conducting appropriate stability studies to

support expiration dates used, the period of use of the pro-

duct is limited by the BUD for the repackaged product,

which must be less than the expiration date.

UNIT-DOSE PACKAGING

For unit-dose packaging, the following criteria should be

considered.

(1) The original bulk container of the drug product to be

used for repackaging has not been previously opened.

(2) The contents of the original bulk drug product to be re-

packaged are repackaged at one time.

(3) The unit-dose container meets general test chapter

h671i testing requirements for either Class A or Class

B containers.

(4) The unit-dose container meets or exceeds the manufac-

turer’s specification for light resistance.

(5) The conditions of storage meet the storage specifica-

tions in General Notices and as described in the label-

ing by the manufacturer of the bulk product. Where no

specific storage conditions are specified, the product

should be maintained at controlled room temperature

and in a dry place during repackaging.

(6) The BUD used for the repackaged product does not ex-

ceed 6 months from the date of repackaging.

(7) The BUD does not exceed the manufacturer’s expira-

tion date.

(8) The BUD does not exceed 25% of the time between the

date of repackaging and the expiration date shown on

the manufacturer’s bulk article container of the drug

being repackaged.

(9) Documentation should be in place to show that the pre-

ceding criteria (items 1–8) were met. Documentation to

show the type of packaging material used and the test-

ing for these materials is also kept.
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(10) The repackager may not repackage if the manufacturer

specifically states ‘‘Do not repackage.’’ However, the

repackager may affix the repackager’s labeling if it is

in accordance with FDA requirements and in agreement

with the manufacturer of the drug product.

(11) The repackager may not use the expiration date and

BUD interchangeably because they imply the presence

or absence of stability testing, respectively.

MULTIPLE-UNIT PACKAGING

The General Notices define multiple-unit packaging as a

package that contains more than one single-dosage unit. For

multiple-unit packaging the following criteria should be

considered in assigning a BUD.

(1) The original bulk container of drug product to be used

for repackaging has not been previously opened.

(2) The contents of the original bulk drug product to be

packaged are repackaged at one time.

(3) The conditions of storage meet the storage specifica-

tions in the General Notices and as described in the la-

beling of the manufacturer’s bulk product. Where no

specific storage conditions are specified, the product

should be maintained at controlled room temperature

and in a dry place during repackaging.

(4) The type of container used for repackaging should be

the same type used by the manufacturer as the market

container, and the product container should comply

with the requirements for containers as directed under

general test chapter Containers h661i, as well as the

requirements of 21 CFR for food additives, or be an ap-

proved food contact substance. For example, if the

manufacturer packages in glass, the repackager should

repackage in glass of the same type used by the manu-

facturer or in chemical-resistant glass containers.

(5) Where the original container is a material other than

glass or high density polyethylene (HDPE), the repack-

ager may use a container demonstrated to be equivalent

to, or exceed, the protective properties of the manufac-

turer’s multiple-unit market container when performing

the applicable tests as described in general test chapters

h661i and h671i.

(6) Where the original container is polyethylene, the re-

packager may repackage in a chemical-resistant glass

container or a polyethylene container. These containers

should meet the appropriate tests and specifications in

21 CFR and general test chapters h661i and h671i.

(7) The container meets or exceeds the test results of the

manufacturer’s multiple-unit market container for light

transmission.

(8) The container meets or exceeds the manufacturer’s con-

tainer in special protective features: methods used to

prevent leaching of container materials or the use of

desiccants to maintain low moisture content. [NOTE—

Desiccants should always be packaged on top of the

drug product.]

(9) The container meets or exceeds the manufacturer’s con-

tainer test results for ‘‘tight’’ as provided in general test

chapters h661i and h671i.

(10) For all products, if the repackager uses a container that

is equivalent in MVTR to the manufacturer’s container

or one that has a higher barrier, then the BUD should be

12 months or the manufacturer’s expiration date,

whichever is less. (See h1146i for description of low-

and high-barrier packaging.)

(11) The repackager may not repackage the original bulk

container of drug product if the manufacturer specifi-

cally states ‘‘Do not repackage.’’ However, the repack-

ager may affix the repackager’s labeling if this is in

accordance with FDA requirements or the specifica-

tions of the drug product manufacturer.
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MINIMUM REQUIREMENTS

(a) A repackager is expected to comply with cGMPs and

21 CFR 211.170(b) for retained samples of repackaged

drug products. Any alteration or manipulation of the re-

packaging process should be documented in accor-

dance with the requirements in 21 CFR 211.

(b) A repackager is expected to repack penicillins, or pro-

ducts such as penicillins, in facilities separate from

those facilities used for drug products as described in

21 CFR 211.42 and 21 CFR 211.46.

SHIPPING AND DISTRIBUTION

For products identified by the manufacturer as moisture-

and temperature-sensitive, the repackager must follow the

specifications provided by the manufacturer during repacka-

ging, shipping, and distribution.

(a) A repackager may not repackage a moisture- and tem-

perature-sensitive product if the manufacturer so in-

structs, except if the repackager is only altering the

labeling in accordance with FDA requirements.

(b) The repackaging container should show the equivalent

or better, in protective properties, than the manufac-

turer’s original container. For moisture-sensitive pro-

ducts, a higher-barrier container should be used for

repackaging.

(c) The repackager should have proper documentation in

place to show the equivalency in protection of the con-

tainer used.

(d) The storage and handling of the drug product should

meet the conditions specifically instructed by the man-

ufacturer of the product.

(e) The repackager should label the container‘‘Contains

moisture-sensitive product.’’

For all other products, the repackager should follow the

same guidelines provided in Good Storage and Shipping

Practices h1079i [To come] that are applicable to a manu-

facturer.&1S (USP27)

BRIEFING

h1265iWritten Prescription Drug Information—Guidelines,
page 1538 of PF 28(5) [Sept.–Oct. 2002]. Based on comments re-
ceived from the proposal in 28(5), additional revisions are made to
clarify the intent of this general information chapter.

(PSD: C. Okeke) RTS—39716-1

Add the following:

&h1265i WRITTEN
PRESCRIPTION DRUG
INFORMATION—GUIDELINES

The purpose of these guidelines—comprising format,

content, and accessibility of prescription drug leaflets—is

to help ensure that leaflets are useful. In this context, useful

means that recipients receive, understand, and are motivated

to apply written information about their medicines to

achieve maximum benefit and minimize harm. Dispensers,

prescribers, and health-care providers who counsel patients

about their medicines are intended to be the primary audi-

ence for these guidelines.

FORMAT GUIDELINES

1. Group all information from the same category, using

brief, clear titles and bullets or subheadings as needed.

Avoid symbols and subheadings not directly connected

to the information they mark.

2. Be consistent in the placement and labeling of cate-

gories of information in all leaflets.

3. Provide information at the sixth-grade reading level or

below, if possible (never above eighth-grade level). Do
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not exclude information to achieve a lower reading le-

vel.

4. Use simple, common, accurate terms (for example, use

‘‘noise in the ears’’, not ‘‘tinnitus’’).

5. Use direct language that avoids words with opposite

meanings (for example, use ‘‘decrease blood pressure’’,

not ‘‘increase low blood pressure effect’’).

6. Provide reasons for instructions (for example, ‘‘take

with food to avoid upset stomach’’).

7. Emphasize the most important information. Clearly dis-

tinguish warnings from instructions or from other text

that may be misinterpreted as warnings.

8. Accompany each pictogram, if used, with correspond-

ing text placed close to the pictogram. Use the simplest

pictograms possible. For pictograms intended to

prompt patients to ask questions or inform health-care

providers, add text such as ‘‘Tell Doctor’’ or ‘‘Ask

Pharmacist’’.

9. Make text readable by using 12-point or larger type,

both uppercase and lowercase letters, an easy-to-read

font (for example, a sans serif font), and adequate space

between lines and paragraphs. To call attention to im-

portant information, use a larger, boldface type.

10. Evaluate format by performing tests of readability,

comprehension, memory, problem solving, and beha-

vioral efficacy and intention, using representative sam-

ples of the target population.

CONTENT GUIDELINES

1. Provide enough detail to facilitate correct use, achieve

maximum benefit, and minimize harm including a

statement that identifies activities (such as driving or

sunbathing) that the patient should avoid.

2. Write text that is unbiased in content and tone and

scientifically accurate. The uses described should be

consistent with FDA-approved labeling or otherwise

permitted by FDA, or should appear in federally recog-

nized drug compendia. Distinguish unlabeled from la-

beled use. For labeled use, state the date on which it

was approved.

3. For drugs sold under a brand name, provide both brand

and generic names and include a pronunciation guide

for each.

4. Describe the drug and its dosage form. Include indica-

tions and contraindications, specific directions for use,

what to do if a dose is missed, and what to do in the

event of an overdose or poisoning.

5. Do not use abbreviations.

6. Indicate the intended type of benefit (for example,

‘‘cure’’, ‘‘prevention’’, ‘‘to help relieve symptoms’’).

Indicate how—and how soon—the patient should re-

cognize the benefit and what to do if none is observed.

7. Give a balanced evaluation of risks and benefits.

8. List side effects, in order of severity, with estimated fre-

quency and action to be taken if one or more occur such

as ‘‘serious,’’ ‘‘most common,’’ and other similar type

groupings. It may not be appropriate to provide suffi-

cient detail for the patient to be able to monitor serious

or frequently occurring common side effects. If no side

effects are known, say so. Provide guidance to consult

the doctor or pharmacist, and indicate that all the side

effects are not listed.

9. List drug-drug, drug-food, drug-lab test, and drug-dis-

ease interactions. If no such interactions are known, say

so. If appropriate, include botanicals, dietary supple-

ments, and over-the-counter medicines, as well as other

prescription medicines. If known, include estimated se-

verity of interactions (mild, moderate, or severe). one or

two most important interactions, as described earlier.

sufficiently specific and comprehensive information
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that includes the provision of all important risk infor-

mation. Patients should be advised to be sure to inform

the provider about all the medicines they are taking.

10. Indicate the potential for therapeutic duplication if the

drug is available under multiple names or over-the-

counter, or if the active ingredient is contained in other

products.

11. If known, include a statement concerning the safety of

use in the presence of other conditions and during preg-

nancy or breast-feeding. Direct affected patients to dis-

cuss their condition with health-care providers. If the

safety of use during pregnancy or breast-feeding has

not been established, say so.

12. State whether safety and efficacy have been established

in pediatric, geriatric, and other special populations.

and, if so, for what ages and doses. Patients should

be encouraged to discuss with their health-care provider

any recommendations for dosage adjustment.

13. Illustrate information with diagrams when appropriate.

Label the diagram components (for example, device

parts) if they are not obvious. The words on the label

should be prominently placed thereon with such con-

spicuousness and in such terms as to render them likely

to be read and understood by the ordinary individual

under customary conditions of purchase and use.

14. Include the following:

a. a warning to keep out of the reach of young chil-

dren

b. a statement about the importance of adhering to

dosing instructions

c. a. a statement that the product is to be used only by

the person for whom it was prescribed,

d. b. storage information,

e. c. a completeness disclaimer advising the patient to

discuss this issue with the health-care provider,

f. a direction to check the expiration or beyond-use

date

g. d. the publisher of the leaflet and the date the leaflet

was developed or revised,

h. e. sources of in-depth information and answers to

questions, and

i. f. other relevant general statements.

15. The patient should be advised about risks of developing

dependence on, or tolerance to, the medications.

ACCESSIBILITY GUIDELINES

1. Write text that is relevant to the intended use of the

drug.

2. Design the leaflets to be easy to recognize, consistent in

format, and easy to store and retrieve.

3. Supplement the leaflets with oral counseling of pa-

tients, including children, the elderly, and caregivers.

4. Include a statement asking the patient to reread the leaf-

let.

5. Distribute the leaflets with all prescription medicines to

consumers (namely, persons independently responsible

for any aspect of medicine use or for giving medicines

to others).

6. Produce leaflets in Spanish, as well as in English; Eng-

lish, or other languages; and establish criteria for produ-

cing them in other languages and for special

populations (for example, children, visually handi-

capped, etc.). [NOTE—Ideally, prescription drug infor-

mation leaflets would be customized for the patient’s

condition and for other relevant information (for exam-

ple, gender, age, or physical limitations), and would be

available in the patient’s primary language. Currently,

such customization is neither feasible nor practical,

but it remains a goal.]&1S (USP27)
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REAGENTS, INDICATORS,
AND SOLUTIONS

Reagent Specifications

BRIEFING

Acetaldehyde, USP 26 page 2462. Throughout the years, sev-
eral members of the staff at USP have managed the Reagents, In-
dicators, and Solutions section of the USP–NF, adding or
modifying single entries, but never treating this section as a whole
document. Therefore, an extensive revision of this section, which
includes Reagent Specifications and Reagent Footnotes, is pro-
posed in this PF to make the information more consistent and
user-friendly. Some obsolete reagents and their respective foot-
notes were deleted. Some specifications were, as much as possible,
harmonized with the American Chemical Society (ACS) Reagent
Specifications. Also, the contact information for possible suppliers
was updated. Following is a list of all the reagent specifications
affected by this revision.

Acetyl Chloride
Alum
Alumina, Activated
4-Amino-3-hydroxy-1-naphthalenesulfonic Acid
Ammonia Detector Tube
Ammonia Water, Stronger
Arsenic Trioxide
Benzoic Acid
7 Percent Bovine Serum Albumin Certified Standard
Butyl Acetate, Normal
Butyl Alcohol
Butyl Alcohol, Tertiary
4-(Butylamino)benzoic Acid
n-Butylboronic Acid
Calcium Acetate
Calcium Carbonate
Calcium Chloride, Anhydrous
Carbon Dioxide Detector Tube
Carbon Monoxide Detector Tube
Casein
Cation-exchange Resin, Styrene-Divinylbenzene, Strongly Acidic
Ceric Ammonium Sulfate
Chloramine T
Chlorine Detector Tube
p-Chloroaniline
Chlorobenzene
Chloroform, Alcohol-free
Chromatographic Reagents
Chromotropic Acid
Cobaltous Acetate
Compactin
Cupric Chloride
Dextran, High Molecular Weight
Dichloroacetic Acid
Diethylamine
Dimethyl Sulfoxide, Spectrophotometric Grade
2,4-Dinitrofluorobenzene
Disodium Chromotropate
1-Dodecanol

Eosin Y (Eosin Yellowish Y)
b-Galactosidase Suspension
Hexokinase and Glucose-6-phosphate Dehydrogenase Suspension
Hydriodic Acid
Hydrogen Sulfide Detector Tube
4-Hydroxybenzoic Acid Isopropyl Ester
Imidazole
Iron Wire
4-Isobutylacetophenone
Isoflupredone Acetate
Lactose
Lead Perchlorate
Lithium Chloride
Lithium Hydroxide
Lithium Perchlorate
Mercuric Nitrate
Mercuric Sulfate
Methoxyethanol
2-Methoxyethanol
p-Methylaminophenol Sulfate
N-Methylpyrrolidine
Monochloroacetic Acid
Monoethanolamine
2-Naphthyl Chloroformate
Nitric Oxide–Nitrogen Dioxide Detector Tube
Nitromethane
Olefin Detector Tube
Osmium Tetroxide
Periodic Acid
3-Phenoxybenzoic Acid
2-Phenylacetamide
Phenylglycine
Phthalic Acid
Potassium Dichromate
Potassium Phosphate, Monobasic
Potassium Phosphate, Tribasic
n-Propyl Alcohol
Reagent Footnotes
Sodium Acetate
Sodium Acetate, Anhydrous
Sodium Arsenite, Twentieth-Molar (0.05 M)
Sodium Borate
Sodium Bromide
Sodium Dichromate
Sodium 1-Decanesulfonate
Sodium Oxalate
Sodium Perchlorate
Sodium Pyrophosphate
Sodium Sulfate
Sodium Tetraphenylborate
Starch, Soluble, Purified
Succinic Acid
Sulfamic Acid
Sulfur Dioxide Detector Tube
Tannic Acid
Tetrabutylammonium Bromide
Tetrahydrofuran
Tetrahydrofuran, Stabilizer-Free
Tetramethylammonium Bromide
Thiourea
p-Toluenesulfonic Acid
Trichlorotrifluoroethane
Water Vapor Detector Tube
Zinc Acetate

(BPC: M. Marques) RTS—39837-2
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Change to read:

Acetaldehyde, CH3CHO—44.05—Colorless liquid. Miscible
with water and alcohol.
Assay—Inject an appropriate specimen into a suitable gas chro-

matograph (see Chromatography h621i) equipped with a flame-io-
nization detector, helium being used as the carrier gas. The
following conditions have been found suitable: a 30-m 6 0.25-
mm capillary column coated with a 1-mm layer of phase G2; the
injection port temperature is maintained at 308; the detector tem-
perature is maintained at 3008; the column temperature is main-
tained at 308 and programmed to rise 108 per minute to 1508.
The area of the CH3CHO peak is not less than 99% of the total peak
area.
Refractive index h831i: between 1.330 and 1.334, at 208.

&Use ACS reagent grade.&1S (USP27)

BRIEFING

Acetyl Chloride, USP 26 page 2462—See briefing under Acet-
aldehyde.

(HDQ: M. Marques) RTS—39837-3

Change to read:

Acetyl Chloride, CH3COCl—78.50—Clear, colorless liquid,
having a strong, pungent odor. Is decomposed by water and by al-
cohol. Miscible with benzene and with chloroform. Specific grav-
ity: about 1.1.
Boiling range (Reagent test)—Not less than 94% distils between

498 and 538.
Residue on evaporation—Evaporate 10 mL on a steam bath, and

dry at 1058 for 1 hour: the residue weighs not more than 2.5 mg
(about 0.02%).
Miscibility with benzene and with chloroform—Separate 5-mL

portions give clear solutions with 20 mL of benzene and with 20
mL of chloroform.
Solubility—Place 5 mL in a 50-mL graduated cylinder, and cau-

tiously add, dropwise, about 3 mL of water, shaking after each ad-
dition until the reaction is complete, then dilute with water to 50
mL: the solution is clear.
Phosphorus compounds—To 5 mL of the solution obtained in

the preceding test add 3 mL of nitric acid, and evaporate on a steam
bath to dryness. The residue, dissolved in 20 mL of water, shows
not more than 0.03 mg of PO4 (0.02% as P) [See Phosphate in Re-
agents].
Heavy metals—Dilute 10 mL of the solution obtained in the test

for Solubility with 30 mL of water, add 10 mL of hydrogen sulfide
TS, and render alkaline with ammonia TS: no noticeable change in
color is produced.

&Use ACS reagent grade.&1S (USP27)

BRIEFING

Albumin Bovine Serum. This new reagent is to be used in the
Total protein test in the proposed monograph Anthrax Vaccine Ad-
sorbed.

(HDQ: M. Marques) RTS—39997-1

Add the following:

&Albumin Bovine Serum— [9048-46-8]—Almost color-

less to faintly yellow powder. Not less than 95% pure. Sol-

ubility, 40 mg in 1 mL of water. Molecular weight is ap-

proximately 66,000. Use a suitable grade. Store between

28 and 88.&1S (USP27)

BRIEFING

Alum, USP 26 page 2464—See briefing under Acetaldehyde.

(HDQ: M. Marques) RTS—39837-4

Change to read:

Alum (Ammonium Alum, Aluminum Ammonium Sulfate),
AlNH4(SO4)2 � 12H2O—453.33—Large, colorless crystals or crys-
talline fragments or a white powder. Soluble in 7 parts of water and
in about 0.5 part of boiling water; insoluble in alcohol.
Insoluble matter (Reagent test): not more than 1 mg, from 10 g

(0.01%).
Chloride (Reagent test)—Two g shows not more than 0.02 mg

of Cl (0.001%).
Alkalies and alkaline earths—Dissolve 2 g in 140 mL of water,

add 2 drops of methyl orange TS, then add ammonia TS in small
portions until the color just turns yellow. Boil for 2 minutes, dilute
with water to 150 mL, and filter. Evaporate 75 mL of the filtrate,
and ignite the residue: the ignited residue weighs not more than 2.5
mg (0.25%).
Arsenic (Reagent test)—The stain produced by 1 g does not ex-

ceed that produced by 0.002 mg of As (2 ppm as As).
Heavy metals (Reagent test): 0.001%.
Iron h241i—Dissolve 1.0 g in 40 mL of water, add 4 mL of hy-

drochloric acid, mix, and dilute with water to 50 mL. Dilute 25 mL
of this solution with water to 47 mL: the solution shows not more
than 0.01 mg of Fe (0.002%).

&Use ACS reagent grade.&1S (USP27)
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BRIEFING

Alumina, Activated, USP 26 page 2464—See briefing under
Acetaldehyde.

(HDQ: M. Marques) RTS—39837-5

Change to read:

Alumina, Activated—Use a suitable grade.3

&
&1S (USP27)

BRIEFING

4-Amino-3-hydroxy-1-naphthalenesulfonic Acid, USP 26
page 2465—See briefing under Acetaldehyde.

(HDQ: M. Marques) RTS—39837-6

Change to read:

4-Amino-3-hydroxy-1-naphthalenesul fonic Acid ,
C10H9NO4S—239.25—Light purple powder.
Solubility in ammonium hydroxide—Dissolve 50 mg in 1 mL of

ammonium hydroxide: the solution is dark brown.
Melting point h741i: about 2958, with decomposition.

&Use ACS reagent grade.&1S (USP27)

BRIEFING

Ammonia Detector Tube,USP 26 page 2465—See briefing un-
der Acetaldehyde.

(HDQ: M. Marques) RTS—39837-7

Change to read:

Ammonia Detector Tube—A fuse-sealed glass tube so de-
signed that gas may be passed through it and containing suitable
absorbing filters and support media for the indicator bromophenol
blue.

NOTE—A suitable detector tube that conforms to the monograph
specification is available from Draeger Safety, Inc., P.O. Box
120, Pittsburgh, PA 15230-0120 as Reference Number CH
20501, Measuring Range 5 to 70 ppm. Tubes having conditions
other than those specified in the monograph may be used in accor-
dance with the section entitled Tests and Assays in the General No-
tices and Requirements.

&Measuring range: 5 to 70 ppm.110&1S (USP27)

BRIEFING

Ammonia Water, Stronger, USP 26 page 2465—See briefing
under Acetaldehyde.

(HDQ: M. Marques) RTS—39837-8

Change to read:

Ammonia Water, Stronger (Ammonium Hydroxide)—Use
ACS reagent grade Ammonium Hydroxide.
Assay (as NH3): 28.0% to 30%.

&
&1S (USP27)

BRIEFING

Ammonium Hydroxide, 6 N. It is proposed to add this new re-
agent which is used to prepare a number of solutions used in the
tests under Heavy Metals h231i.

(HDQ: M. Marques) RTS—39889-1

Add the following:

&Ammonium Hydroxide , 6 N—Use Ammon ia
TS.&1S (USP27)
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BRIEFING

Arsenic Trioxide, USP 26 page 2468—See briefing under Acet-
aldehyde.

(HDQ: M. Marques) RTS—39837-9

Change to read:

Arsenic Trioxide, As2O3—197.84—Use ACS reagent grade.
[NOTE—Arsenic Trioxide of a quality suitable as a primary stan-
dard is available from the National Institute of Standards and Tech-
nology, Office of Standard Reference Materials, Washington,
DC 20234,

&www.nist.gov,&1S (USP27)

as standard sample No. 83b.

&No. 83.]&1S (USP27)

BRIEFING

Benzoic Acid, USP 26 page 2469—See briefing under Acetal-
dehyde.

(HDQ: M. Marques) RTS—39837-10

Change to read:

Benzoic Acid, C6H5COOH—122.12—Use ACS reagent grade.
[NOTE—Benzoic Acid of a quality suitable as a primary standard is
available from the National Institute of Standards and Technology,
Office of Standard Reference Materials, Washington, DC 20234,

&www.nist.gov,&1S (USP27)

as standard sample No. 350.]

BRIEFING

7 Percent Bovine Serum Albumin Certified Standard, USP
26 page 2471—See briefing under Acetaldehyde.

(HDQ: M. Marques) RTS—39837-9

Change to read:

7 Percent Bovine Serum Albumin Certified Standard—
Available from the National Institute of Standards and Technology

&, www.nist.gov, as SRM 927.&1S (USP27)

BRIEFING

Butyl Acetate, Normal,USP 26 page 2471—See briefing under
Acetaldehyde.

(HDQ: M. Marques) RTS—39837-12

Change to read:

Butyl Acetate, Normal, CH3COO(CH2)3CH3—116.16—Clear,
colorless liquid having a characteristic odor. Slightly soluble in
water; miscible with alcohol. Specific gravity: about 0.88.
Distilling range h721i—Not less than 95% distils between 1238

and 1268.

&—Use ACS reagent grade.&1S (USP27)

BRIEFING

Butyl Alcohol, USP 26 page 2471—See briefing under Acetal-
dehyde.

(HDQ: M. Marques) RTS—39837-105

Change to read:

Butyl Alcohol (1-Butanol; Normal Buty l Alcohol ) ,
CH3(CH2)2CH2OH—74.12—Use ACS reagent grade. 1-Butanol.

&
&1S (USP27)

BRIEFING

Butyl Alcohol, Tertiary, USP 26 page 2471—See briefing un-
der Acetaldehyde.

(HDQ: M. Marques) RTS—39837-13

Change to read:

Butyl Alcohol, Tertiary, (CH3)3COH—74.12—Colorless crys-
tals, becoming liquid at a temperature above 25.58. Has a camphor-
aceous odor. Miscible with water and with common organic
solvents.
Miscibility—Mix a 5-mL portion with 15 mL of water, and mix

another 5-mL portion with 15 mL of carbon disulfide. Allow each
mixture to stand for 15 minutes: neither mixture is more turbid than
an equal volume of the diluent.
Specific gravity h841i: not less than 0.778 and not more than

0.782.
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Boiling range (Reagent test): between 82.58 and 83.58.
Freezing point: not less than 258.
Residue on evaporation—Evaporate about 20 g, accurately

weighed, in a crucible on a steam bath, and dry at 1058 for 1 hour:
not more than 0.005% is found.
Acidity—Add 20 mL of it to 20 mL of water previously neutra-

lized to phenolphthalein TS with 0.02 N sodium hydroxide, mix,
and titrate with 0.020 N sodium hydroxide until the pink color is
restored: not more than 0.40 mL is required (about 0.003% as
CH3COOH).
Alkalinity—Dilute 10 mL with 20 mL of water, and add 1 drop

of methyl red TS: if the solution is yellow, not more than 0.25 mL
of 0.020 N sulfuric acid is required to change it to pink (about
0.001% as NH3).

&—Use ACS reagent grade tert-butyl alcohol.&1S (USP27)

BRIEFING

n-Butylboronic Acid, USP 26 page 2472—See briefing under
Acetaldehyde.

(HDQ: M. Marques) RTS—39837-15

Change to read:

n-Butylboronic Acid, C4H9B(OH)2—101.94—Use a suitable
grade.11

&10
&1S (USP27)

[NOTE—This reagent is usually shipped and stored under water.
Before use, remove any excess water by light vacuum filtration.]

BRIEFING

Calcium Acetate, USP 26 page 2473—See briefing under Acet-
aldehyde.

(HDQ: M. Marques) RTS—39837-16

Change to read:

Calcium Acetate, Ca(C2H3O2)2 �H2O—176.18—White, crys-
talline granules or powder. Soluble in about 3 parts of water;
slightly soluble in alcohol.
Insoluble matter (Reagent test): not more than 1.0 mg, from 10 g

(0.010%).
Alkalinity and acidity—To a solution of 2.0 g in 25 mL of water

add phenolphthalein TS: no pink color is produced. Then add 0.10
N sodium hydroxide until a pink color is produced after shaking:
not more than 0.70 mL of the alkali is required (0.2% as
CH3COOH).
Chloride (Reagent test)—One g shows not more than 0.05 mg of

Cl (0.005%).

Sulfate (Reagent test, Method I )—One g shows not more than
0.4 mg of SO4 (0.04%).
Alkalies and magnesium—Dissolve 1 g in 50 mL of water. Add 2

mL of hydrochloric acid, heat to boiling, and add 35 mL of oxalic
acid solution (1 in 20). Slowly neutralize the solution, while it is
cooling, with stronger ammonia water, then dilute with water to
100 mL, and allow to stand for 4 hours or overnight. Filter, and
to 50 mL of the filtrate add 5 drops of sulfuric acid, evaporate,
and ignite to constant weight: not more than 1.5 mg of residue re-
mains (0.3% as SO4).
Barium—Dissolve 2 g in 15 mL of water, add 2 drops of glacial

acetic acid, filter, and add to the filtrate 0.3 mL of potassium di-
chromate solution (1 in 10): no turbidity is produced within 10
minutes (about 0.01%).
Heavy metals (Reagent test): 0.001%.
Iron h241i—Dissolve 500 mg in 47 mL of water containing 2

mL of hydrochloric acid. The solution shows not more than 0.01
mg of Fe (0.002%).

&Use ACS reagent grade.&1S (USP27)

BRIEFING

Calcium Carbonate, USP 26 page 2473—See briefing under
Acetaldehyde.

(HDQ: M. Marques) RTS—39837-17

Change to read:

Calcium Carbonate, CaCO3—100.09—Use ACS reagent
grade.
NOTE—Calcium Carbonate of a quality suitable as a primary

standard is available from the National Institute of Standards and
Technology, Office of Standard Reference Materials, Washington,
DC 20234,

&www.nist.gov,&1S (USP27)

as standard sample No. 915.

BRIEFING

Calcium Chloride, Anhydrous,USP 26 page 2473—See brief-
ing under Acetaldehyde.

(HDQ: M. Marques) RTS—39837-18

Change to read:

Calcium Chloride, Anhydrous (for drying), CaCl2—110.98—
Use ACS reagent grade

&Calcium Chloride Desiccant.&1S (USP27)
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BRIEFING

Carbon Dioxide Detector Tube, USP 26 page 2474—See
briefing under Acetaldehyde.

(HDQ: M. Marques) RTS—39837-19

Change to read:

Carbon Dioxide Detector Tube—A fuse-sealed glass tube so
designed that gas may be passed through it. Contains suitable ab-
sorbing filters and support media for the indicators hydrazine and
crystal violet. [NOTE—A suitable detector tube that conforms to
the monograph specification is available from Draeger Safety,
Inc., P.O. Box 120, Pittsburgh, PA 15230-0120 as Reference Num-
ber 81 01811, Measuring Range 0.01 to 0.3 Vol.-%. Tubes having
conditions other than those specified in the monograph may be
used in accordance with the section entitled Tests and Assays in
the General Notices and Requirements.]

&Measuring range: 0.01 to 0.3 Vol.–%.110&1S (USP27)

BRIEFING

Carbon Monoxide Detector Tube, USP 26 page 2474—See
briefing under Acetaldehyde.

(HDQ: M. Marques) RTS—39837-20

Change to read:

Carbon Monoxide Detector Tube—A fuse-sealed glass tube
so designed that gas may be passed through it. Contains suitable
absorbing filters and support media for the indicators iodine pent-
oxide and selenium dioxide and fuming sulfuric acid.
NOTE—A suitable detector tube that conforms to the monograph

specification is available from Draeger Safety, Inc., P.O. Box 120,
Pittsburgh, PA 15230-0120 as Reference Number CH 25601, Mea-
suring Range 5 to 150 ppm. Tubes having conditions other than
those specified in the monograph may be used in accordance with
the section entitled Tests and Assays in the General Notices and
Requirements.

&Measuring range: 5 to 150 ppm.110&1S (USP27)

BRIEFING

Casein, USP 26 page 2474—See briefing under Acetaldehyde.

(HDQ: M. Marques) RTS—39837-21

Change to read:

Casein13

&
&1S (USP27)

—White or slightly yellow, odorless, granular powder. Insoluble in
water and in other neutral solvents; readily dissolved by ammonia
TS and by solutions of alkali hydroxides, usually forming a cloudy
solution.
Residue on ignition (Reagent test)—Ignite 2 g: the residue

weighs not more than 20 mg (1.0%).
Loss on drying h731i—Dry it at 1058 to constant weight: it loses

not more than 10.0% of its weight.
Alkalinity—Shake 1 g with 20 mL of water for 10 minutes, and

filter: the filtrate is not alkaline to red litmus paper.
Soluble substances—When the filtrate from the Alkalinity test is

evaporated and dried at 1058, the residue weighs not more than 1
mg (0.1%).
Fats—Dissolve 1 g in a mixture of 10 mL of water and 5 mL of

alcoholic ammonia TS, and shake out with two 20-mL portions of
solvent hexane. Evaporate the hexane at a low temperature, and dry
at 808: the weight of the residue does not exceed 5 mg (0.5%).
Nitrogen content, Method I h461i—Between 15.2% and 16.0%

of N is found, on the anhydrous basis.
Where vitamin-free casein is required, use casein that has

been rendered free from the fat-soluble vitamins by continuous ex-
traction with hot alcohol for 48 hours followed by air-drying to re-
move the solvent.

BRIEFING

Cation-Exchange Resin, Styrene-Divinylbenzene, Strongly
Acidic, USP 26 page 2474—See briefing under Acetaldehyde.

(HDQ: M. Marques) RTS—39837-22

Change to read:

Cation-Exchange Resin, Styrene-Divinylbenzene, Strongly
Acidic—Use a suitable grade.17

&14
&1S (USP27)
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BRIEFING

Ceric Ammonium Sulfate, USP 26 page 2474—See briefing
under Acetaldehyde.

(HDQ: M. Marques) RTS—39837-23

Change to read:

Ceric Ammonium Sulfate, Ce(SO4)2 � 2(NH4)2SO4 � 2H2O—
632.55—Yellow to yellowish orange crystals. Dissolves slowly
in water, but more rapidly when mineral acids are present.
Assay—Weigh accurately about 1 g, dissolve in 10 mL of dilute

sulfuric acid (1 in 10), and add 40 mL of water. Add orthophenan-
throline TS, and titrate with freshly standardized 0.1 N ferrous am-
monium sulfate VS. Each mL of 0.1 N ferrous ammonium sulfate
is equivalent to 63.26 mg of Ce(SO4)2 � 2(NH4)2SO4 � 2H2O: not
less than 94% is found.
Iron—Dissolve 100 mg in 30 mL of dilute sulfuric acid (1 in 10),

and add hydrogen peroxide TS, dropwise, until the solution is col-
orless. Add stronger ammonia TS until the pH is between 1 and 3,
cool to room temperature, further adjust to a pH of 3.5 (using a
glass electrode), and dilute to 50 mL. To 5 mL of this solution
add 5 mL of water, mix, and add 6 mL of hydroxylamine hydro-
chloride solution (1 in 10) and 4 mL of a slightly acidified solution
of orthophenanthroline (1 in 1000): any red color produced is not
darker than that of a control containing 0.1 mg of added Fe and the
volumes of acid and hydrogen peroxide TS used with the test
specimen (0.1%).
Phosphate—Dissolve 200 mg in 30 mL of dilute sulfuric acid (1

in 10), add 30 percent hydrogen peroxide until the solution is color-
less, and boil to remove the excess peroxide. Cool, and dilute to
100 mL. To 5 mL of the resulting solution add 55 mL of water,
and adjust to a pH of 2 to 3 with ammonium hydroxide.
[NOTE—Adjust the pH carefully, since the formation of a perma-
nent precipitate will interfere with succeeding operations. Should a
permanent precipitate be formed, discard the solution, and start
with a fresh aliquot of the test solution.]Add 500 mg of ammonium
molybdate, and adjust to a pH of 1.8 (using a glass electrode) with
dilute hydrochloric acid (1 in 10). Heat the solution to boiling,
cool, add 10 mL of hydrochloric acid, and then dilute to 100
mL. Transfer to a separator, add 35 mL of ether, shake vigorously,
allow to separate, and discard the water layer. Wash the ether layer
twice by shaking with separate 10-mL portions of dilute hydro-
chloric acid (1 in 10), discarding the aqueous layer each time.
Add 0.20 mL of a freshly prepared solution of 2 g of stannous chlo-
ride in 100 mL of hydrochloric acid, shake well, and allow the
layers to separate: any blue color in the ether layer is not darker
than that of a control prepared by adding the equivalent of 0.01
mg of PO4 to 5 mL of dilute sulfuric acid (3 in 25) and treating
exactly as the 5 mL of test solution (0.1%).

&Use ACS reagent grade.&1S (USP27)

BRIEFING

Chloramine T, USP 26 page 2475—See briefing under Acetal-
dehyde.

(HDQ: M. Marques) RTS—39837-24

Change to read:

Chloramine T (Sodium p-Toluenesulfonchloramide),
C7H7ClNNaO2S � 3H2O—281.69—White or faintly yellow efflor-
escent crystals or crystalline powder, having a slight odor of chlo-
rine. Freely soluble in water and in boiling water; soluble in
alcohol with decomposition; insoluble in benzene, in chloroform,
and in ether. Store in tight containers, protected from light, in a cold
place.
Assay—Weigh accurately about 400 mg, and dissolve in 50 mL

of water. Add, in the order named, 10 mL of potassium iodide TS
and 5 mL of diluted sulfuric acid, allow to stand for 10 minutes,
and titrate the liberated iodine with 0.1 N sodium thiosulfate VS.
Each mL of 0.1 N sodium thiosulfate solution is equivalent to 14.1
mg of C7H7ClNNaO2S � 3H2O. Between 98.0% and 103.0% of
C7H7ClNNaO2S � 3H2O is found.
Ortho-compound—Boil 2.0 g with a mixture of 10 mL of water

and 1.0 g of sodium metabisulfite, cool in ice, and filter rapidly: the
residue, after being washed with three 5-mL portions of ice-cold
water and dried in vacuum over phosphorus pentoxide, melts at
a temperature not lower than 1348.
Sodium chloride—Weigh accurately about 1 g, shake with 15

mL of dehydrated alcohol, filter, wash the residue with two 5-
mL portions of dehydrated alcohol, and dry at 1058 to constant
weight: the residue represents not more than 1.5% of the weight
taken.

&—Use ACS reagent grade.&1S (USP27)

BRIEFING

Chlorine Detector Tube, USP 26 page 2475—See briefing un-
der Acetaldehyde.

(HDQ: M. Marques) RTS—39837-25

Change to read:

Chlorine Detector Tube—A fuse-sealed glass tube so designed
that gas may be passed through it and containing suitable absorb-
ing filters and support media for the indicator o-tolidine. [NOTE—A
suitable detector tube that conforms to the monograph specification
is available from Draeger Safety, Inc., P.O. Box 120, Pittsburgh,
PA 15230-0120 as Reference Number CH 24301,Measuring
Range 0.2 to 3 ppm. Tubes having conditions other than those spe-
cified in the monograph may be used in accordance with the sec-
tion entitled Tests and Assays in the General Notices and
Requirements.]

&Measuring range: 0.2 to 3 ppm.110&1S (USP27)
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BRIEFING

p-Chloroaniline, USP 26 page 2476—See briefing under Acet-
aldehyde.

(HDQ: M. Marques) RTS—39837-26

Change to read:

p-Chloroaniline,

&(4-Chloroaniline),&1S (USP27)

C6H6ClN—127.57 [106-47-8]—Use a suitable grade.21

&
&1S (USP27)

BRIEFING

Chlorobenzene, USP 26 page 2476—See briefing under Acet-
aldehyde.

(HDQ: M. Marques) RTS—39837-27

Change to read:

Chlorobenzene, C6H5Cl—112.56—Clear, colorless liquid hav-
ing a characteristic odor. Insoluble in water; soluble in alcohol, in
benzene, in chloroform, and in ether.
Specific gravity h841i: between 1.100 and 1.111.
Boiling range (Reagent test): not less than 95% distils between

1298 and 1318.
Acidity—To 200 mL of methanol add methyl red TS, and neu-

tralize with 0.1 N sodium hydroxide, disregarding the amount of
alkali consumed. Dissolve 23 mL of the test specimen in the neu-
tralized methanol, and titrate with 0.10 N sodium hydroxide: not
more than 1.0 mL is required to neutralize the specimen (about
0.015% as HCl).
Residue on evaporation—Evaporate 91 mL on a hot plate, and

dry at 1058 for 30 minutes: the residue weighs not more than 10 mg
(about 0.010%).

&Use ACS reagent grade.&1S (USP27)

BRIEFING

Chloroform, Alcohol-free, USP 26 page 2476—See briefing
under Acetaldehyde.

(HDQ: M. Marques) RTS—39837-28

Change to read:

Chloroform, Alcohol-free—Use a suitable grade,22

&which does not contain alcohol as a stabilizer.&1S (USP27)

BRIEFING

4-Chloro-1-Naphthol. This new reagent is to be used in the
Identification test in the proposed monograph Anthrax Vaccine Ad-
sorbed.

(HDQ: M. Marques) RTS—39998-3

Add the following:

&4-Chloro-1-Naphthol, C10H7ClO—178.6 [604-44-4]—

Awhite to off-white powder, with a melting point between

1188 and 1208 . Use a suitable grade. Store below

08.&1S (USP27)

BRIEFING

Chromatographic Reagents, USP 26 page 2477—See briefing
under Acetaldehyde.

(HDQ: M. Marques) RTS—39837-29

Change to read:

Chromatographic Reagents—

&See Chromatography h621i.&1S (USP27)

[NOTE—Listings of the numerical designations for phases (G),
packings (L), and supports (S), together with corresponding brand
names, are published periodically in Pharmacopeial Forum as a
guide for the chromatographer.]

# 2003 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

Pharmacopeial Forum
1234 IN-PROCESS REVISION Vol. 29(4) [July–Aug. 2003]

In
-P

ro
ce

ss
R

ev
is

io
n



BRIEFING

Chromotropic Acid, USP 26 page 2477—See briefing under
Acetaldehyde.

(HDQ: M. Marques) RTS—39837-30

Change to read:

Chromotropic Acid (4,5-Dihydroxy-2,7-naphthalenedisulfonic
Acid), C10H8O8S2 � 2H2O—356.33—Use ACS reagent grade.

&a suitable grade.&1S (USP27)

BRIEFING

Cobaltous Acetate, USP 26 page 2477—See briefing under
Acetaldehyde.

(HDQ: M. Marques) RTS—39837-31

Change to read:

Cobaltous Acetate (Cobalt Acetate), Co(C2H3O2)2 � 4H2O—
249.08—Red, needle-like crystals. Soluble in water and in alcohol.
Insoluble matter (Reagent test): not more than 1 mg, from 5 g,

dissolved in 100 mL of water containing 2 mL of glacial acetic acid
(0.02%).
Chloride (Reagent test)—One g shows not more than 0.1 mg of

Cl (0.01%).
Nitrate—Dissolve 500 mg in 10 mL of water, add, with stirring,

10 mL of sodium hydroxide TS, and heat on a steam bath for 30
minutes. Cool, dilute with water to 20 mL, mix, and filter. To 10
mL of the filtrate add 5 mg of sodium chloride, 0.1 mL of indigo
carmine TS, and 10 mL of sulfuric acid: the blue color does not
entirely disappear in 1 minute (about 0.02%).
Sulfate (Reagent test, Method II )—The filtrate from the test for

Insoluble matter, exclusive of washings, yields not more than 2.5
mg of residue (0.02%).
Substances not precipitated by hydrogen sulfide—Dissolve 2 g

in about 90 mL of water, and add 2 g of ammonium chloride and
sufficient ammonia TS to redissolve the precipitate first formed.
Pass hydrogen sulfide into this solution until the cobalt is comple-
tely precipitated. Dilute with water to 100.0 mL, mix, and filter.
Evaporate 50 mL of the filtrate nearly to dryness, add 0.5 mL of
sulfuric acid, and ignite at 800 + 258 to constant weight: the resi-
due weighs not more than 3 mg (0.3% as SO4).
Copper—Dissolve 500 mg in 30 mL of water, and add 1 mL of

hydrochloric acid (A). Dissolve another 500 mg in 20 mL of water,
and add 1 mL of hydrochloric acid and 10 mL of hydrogen sulfide
TS (B). No difference in color between A and B is noticeable.

Nickel—Dissolve 1 g in 200 mL of water, add 1 g of sodium
citrate, heat to boiling, add 100 mL of an alcohol solution of di-
methylglyoxime (1 in 100), then add 15 mL of ammonia TS,
and allow to stand overnight. Filter through a tared filtering cru-
cible, wash with water, then with diluted alcohol, and dry at
1058 to constant weight: the precipitate weighs not more than 25
mg (0.5%).

&Use ACS reagent grade.&1S (USP27)

BRIEFING

Compactin, USP 26 page 2478—See briefing under Acetalde-
hyde.

(HDQ: M. Marques) RTS—39837-32

Change to read:

Compactin, C23H34O5—390.52 [73573-88-3]—Use a suitable
grade.88

&10
&1S (USP27)

BRIEFING

Coomassie Blue G-250. This new reagent is to be used in the
Identification, Western Blot and Total protein content tests in the
proposed monograph Anthrax Vaccine Adsorbed.

(HDQ: M. Marques) RTS—39997-2

Add the following:

&Coomassie Blue G-250 (Coomassie Brilliant Blue G-

250, Serva Blue G), C47H48N3O7S2Na—854.0 [6104-58-

1]—A dark blue powder. Soluble in water. Use a suitable

grade. Store between 158 and 308.&1S (USP27)
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BRIEFING

Cupric Chloride, USP 26 page 2478—See briefing under Acet-
aldehyde.

(HDQ: M. Marques) RTS—39837-33

Change to read:

Cupric Chloride, CuCl2 � 2H2O—170.48—Bluish green deli-
quescent crystals. Freely soluble in water; soluble in alcohol;
slightly soluble in ether.
Insoluble matter (Reagent test): not more than 1.0 mg, from 10 g

(0.010%). Save the combined filtrate and washings for the test for
Sulfate.
Nitrate—Dissolve 500 mg in 30 mL of dilute sulfuric acid (1 in

30). Slowly add the solution, with constant stirring, to 20 mL of
sodium hydroxide solution (1 in 10), and digest on a steam bath
for 15 minutes. Cool, with water dilute to 50 mL, and filter. To
10 mL of the clear filtrate, add 0.05 mL of indigo carmine TS fol-
lowed by 10 mL of sulfuric acid: the blue color does not entirely
disappear within 5 minutes (about 0.15%).
Sulfate (Reagent test, Method II )—The combined filtrate and

washings retained from the test for Insoluble matter yield not more
than 1.2 mg of residue (0.005%).
Substances not precipitated by hydrogen sulfide—Dissolve 2 g

in 100 mL of water, add 1 mL of sulfuric acid, heat the solution to
708, and pass hydrogen sulfide into the solution until the copper is
completely precipitated. Allow the precipitate to settle, and filter
without washing. Transfer 50.0 mL of the filtrate to a tared evapor-
ating dish, and evaporate on a steam bath to dryness. Gently ignite
the dish over a flame, and then at 800 + 258 to constant weight.
Cool, and weigh: the residue weighs not more than 1.0 mg (0.1%).
Retain the residue for the Iron test.
Iron h241i—To the residue retained from the preceding test, add

2 mL of hydrochloric acid, 2 mL of water, and 0.05 mL of nitric
acid. Evaporate slowly on a steam bath to dryness, then take up the
residue in 1 mL of hydrochloric acid and 10 mL of water. Dilute
with water to 100 mL, and mix. To 20 mL of the dilution add 10
mL of water, and mix: 10 mL of this solution shows not more than
0.01 mg of Fe (0.015%). Retain the residue dilution for use in the
test for Other metals.
Other metals—To 20 mL of the residue solution retained from

the test for Iron add a slight excess of ammonium hydroxide, boil
the solution for 1 minute, filter, and wash the residue with water
until the combined filtrate and washings measure 20 mL. Neutra-
lize the filtrate with diluted hydrochloric acid, dilute with water to
25 mL, and add 0.15 mL of ammonium hydroxide and 1 mL of
hydrogen sulfide TS: any color produced is not darker than that
of a control containing, in the same volume, 0.15 mL of ammo-
nium hydroxide, 1 mL of hydrogen sulfide TS, and 0.02 mg of
added Ni (0.01% as Ni).

&Use ACS reagent grade.&1S (USP27)

BRIEFING

Dextran, High Molecular Weight, USP 26 page 2479—See
briefing under Acetaldehyde.

(HDQ: M. Marques) RTS—39837-34

Change to read:

Dextran, High Molecular Weight—A dextran molecular
weight standard having a weight-average molecular weight, MW,
of 1 to 26 106 Da and a weight-average molecular weight to num-
ber-average molecular weight ratio, MW /MN, of 1.0 to 1.8.93

&10
&1S (USP27)

BRIEFING

Dichloroacetic Acid. This new reagent is used in the test for
Limit of sodium chloride and sodium sulfate under Sodium Cetos-
tearyl Sulfate, which appears elsewhere in this number of PF.

(HDQ: E. Gonikberg; M. Marques) RTS—39843-2

Add the following:

&Dichloroacetic Acid, C2H2Cl2O2—128.9 [79-43-6]—

Colorless liquid. Miscible with water, with alcohol, and with

ether. Use a suitable grade.&1S (USP27)

BRIEFING

Diethylamine, USP 26 page 2481—See briefing under Acetal-
dehyde.

(HDQ: M. Marques) RTS—39837-35

Change to read:

Diethylamine, (C2H5)2NH—73.14—Colorless, flammable,
strongly alkaline liquid. Miscible with water and with alcohol.
Forms a hydrate with water. May be irritating to skin and mucous
membranes. Store in well-closed containers.
Assay—To 50 mL of water add 6 to 8 drops of a freshly prepared

mixed indicator (prepared by mixing 5 parts of a 1 in 1000 solution
of bromocresol green in methanol with 1 part of a 1 in 1000 solu-
tion of methyl red in methanol), and neutralize with 0.1 N hydro-
chloric acid to the disappearance of the green color. Weigh
accurately about 2 g of specimen in a tared, glass-stoppered,
250-mL conical flask containing a few mL of the neutralized water.
Add the remainder of the neutralized water, and titrate with 1 N
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hydrochloric acid VS to the disappearance of the green color. Each
mL of 1 N hydrochloric acid is equivalent to 73.1 mg of
(C2H5)2NH. Not less than 99.0% is found.
Specific gravity h841i: between 0.700 and 0.705.
Boiling range (Reagent test): between 558 and 588.
Residue after evaporation—Evaporate 14 mL (10 g) in a tared

dish on a steam bath to dryness, dry at 1058 for 1 hour, cool, and
weigh: the weight of the residue does not exceed 1.0 mg (0.010%).
Water-insoluble substances—Transfer 25 mL to a 125-mL coni-

cal flask, and add 25 mL of water in 5-mL portions, shaking the
flask well after each addition. Add another 25 mL of specimen
to 25 mL of water in the same manner. No cloudiness or turbidity
is produced in either instance.

&Use ACS reagent grade.&1S USP27)

BRIEFING

1,3-Dimethyl-2-imidazolidinone. This new reagent is used as a
component of the Test solution for dimethylformamide and N,N-di-
methyl acetamide in Procedure A for Water-Insoluble Articles in
the section Identification, Control, and Quantification of Residual
Solvents underOrganic Volatile Impurities h467i, which appears in
the In-Process Revision section of this PF.

(HDQ: M. Marques) RTS—39967-3

Add the following:

&1,3-Dimethyl-2-imidazolidinone, C5H10N2O—114.15

[80-73-9]—Use a suitable grade.&1S (USP27)

BRIEFING

Dimethyl Sulfoxide, Spectrophotometric Grade,USP 26 page
2482—See briefing under Acetaldehyde.

(HDQ: M. Marques) RTS—39837-36

Change to read:

Dimethyl Sulfoxide, Spectrophotometric Grade—Use methyl
sulfoxide reagent meeting the following additional specifications:
Assay—Inject an appropriate specimen (about 0.1 mL) into a

suitable gas chromatograph (see Chromatography h621i) equipped
with a thermal conductivity detector, and obtain the chromatogram.
Under typical conditions, the instrument contains a 2-m 6 3-mm
glass column packed with 20% phase G16 on support S1. The col-
umn is maintained at about 958, and the injection port and the ther-
mal conductivity detector block are maintained at about 1808.
Helium is used as the carrier gas at a flow rate of about 50 mL
per minute. The area of the symmetric methyl sulfoxide peak is
at least 99% of the total peak area.

Ultraviolet absorption—Determine the UV absorbance of the
specimen in a 1-cm cell, from 400 to 262 nm, using water as the
blank: the absorbance does not exceed 1.00 at 262 nm, 0.360 at 270
nm, 0.080 at 300 nm, and 0.010 in the range of 340 to 400 nm. The
absorbance curve is smooth and does not show extraneous absor-
bances within the range observed.

&ACS reagent grade.&1S (USP27)

BRIEFING

2,4-Dinitrofluorobenzene, USP 26 page 2484—See briefing
under Acetaldehyde.

(HDQ: M. Marques) RTS—39837-37

Change to read:

2,4-Dinitrofluorobenzene (1-Fluoro-2,4-dinitrobenzene),
C6H3FN2O4—186.10—Light yellow solid.
Assay—Inject an appropriate specimen (about 0.2 mL) into a

suitable gas chromatograph (see Chromatography h621i) equipped
with a thermal conductivity detector, helium being used as the car-
rier gas. The following conditions have been found suitable: a 1.8-
m 6 4-mm stainless steel column containing 10% phase G1 on
support S1A; the injection port and detector are maintained at
2908 and 3008, respectively; the column temperature is maintained
at 1408 and programmed to rise 38 per minute to 1908. The area of
the 2,4-dinitrofluorobenzene peak is not less than 99% of the total
peak area.
Melting range h741i: between 288 and 318.

&Use a suitable grade.&1S (USP27)

BRIEFING

Disodium Chromotropate, USP 26 page 2484—See briefing
under Acetaldehyde.

(HDQ: M. Marques) RTS—39837-38

Change to read:

Disodium Chromotropate (4,5-Dihydroxy-2,7-naphthalenedi-
sulfonic Acid, Disodium Salt), C10H6O8S2Na2 � 2H2O—400.29—
Use ACS reagent grade

&Chromotropic Acid Disodium Salt.&1S (USP27)
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BRIEFING

1-Dodecanol, USP 26 page 2484—See briefing under Acetalde-
hyde.

(HDQ: M. Marques) RTS—39837-39

Change to read:

1-Dodecanol (Dodecyl Alcohol), CH3(CH2)11OH—186.33—A
clear, colorless liquid. Crystallizes as leaflets from dilute alcohol
solution.
Melting range h741i: between 238 and 258.

&Use ACS reagent grade.&1S (USP27)

BRIEFING

Dodecyl Lithium Sulfate. This new reagent is to be used in the
Identification test in the proposed monograph Anthrax Vaccine Ad-
sorbed.

(HDQ: M. Marques) RTS—39998-1

Add the following:

&Dodecyl Lithium Sulfate (Lithium Dodecyl Sulfate,

Lithium Lauryl Sulfate), C12H25LiO4S—272.3 [2044-56-

6]—White to off-white powder, clear to slightly hazy, color-

less to faint yellow solution in water at 50 mg per mL at

ambient temperature. The UV absorbance of a 0.1 M solu-

tion is less than 0.05 at both 260 and 280 nm. The pH of

a 0.1 M solution in water is 7.0 + 0.5. Use a suitable

grade.&1S (USP27)

BRIEFING

Eosin Y (Eosin Yellowish Y), USP 26 page 2484—See briefing
under Acetaldehyde.

(HDQ: M. Marques) RTS—39837-40

Change to read:

Eosin Y (Eosin Yellowish Y) (Certified Biological Eosin Y; So-
dium Tetrabromofluorescein), C20H6Br4Na2O5—691.85—Red to
brownish red pieces or powder. One g dissolves in about 2 mL
of water and in 50 mL of alcohol.
Color characteristics—Its 1 in 500 solution is yellowish to pur-

plish red with a greenish fluorescence. Its 1 in 12,000 alcohol solu-
tion is pink to purplish red with a greenish yellow fluorescence.
The addition of mineral acids to a solution (1 in 100) produces
an orange to reddish orange precipitate of tetrabromofluorescein.
On the addition of 2 mL of saturated sodium hydroxide solution
to 10 mL of a solution of the dye (1 in 100), a red precipitate is
formed.

&Use ACS reagent grade.&1S (USP27)

BRIEFING

b-Galactosidase Suspension, USP 26 page 2488—See briefing
under Acetaldehyde.

(HDQ: M. Marques) RTS—39837-41

Delete the following:

&b-Galactosidase Suspension—Use a suitable grade.33

Suitability—When used to assay lactulose, determine that a suit-
able absorbance-versus-concentration slope is obtained using USP
Lactulose RS, the reagent blank absorbance being not more than
0.020.&1S (USP27)

BRIEFING

1-Heptadecanol. This new reagent is used to prepare the Inter-
nal standard solution in the Assay under Sodium Cetostearyl Sul-
fate, which appears elsewhere in this number of PF.

(HDQ: M. Marques) RTS—39843-3

Add the following:

&1-Heptadecanol, C17H36O—256.48 [1454-85-9]—Use a

suitable grade.&1S (USP27)
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BRIEFING

Hexokinase and Glucose-6-phosphate Dehydrogenase Sus-
pension, USP 26 page 2489—See briefing under Acetaldehyde.

(HDQ: M. Marques) RTS—39837-44

Delete the following:

&Hexokinase and Glucose-6-phosphate Dehydrogenase Sus-
pension—Use a suitable grade.33

Suitability—When used in the assay of lactulose, determine that
a suitable absorbance-versus-concentration slope is obtained, using
USP Lactulose RS, the reagent blank absorbance being not more
than 0.020.&1S (USP27)

BRIEFING

Horseradish Peroxidase Conjugated to Goat Anti-Mouse
IgG. This new reagent is to be used in the Identification test in
the proposed monograph Anthrax Vaccine Adsorbed.

(HDQ: M. Marques) RTS—39998-4

Add the following:

&Horseradish Peroxidase Conjugated to Goat Anti-

Mouse IgG—Affinity purified polyclonal antibody to

Mouse Immune globulin (IgG) heavy and light chains

(whole IgG) produced in Goat and labeled with horseradish

peroxidase. Available either as a lyophilized powder or as a

solution in a suitable buffer, generally 10 mM sodium phos-

phate, pH 7.4, containing a suitable preservative, such as

0.01% thimerosal, and an inactive protein(s) to prevent ad-

sorption on the surface of the container. Use a suitable

grade. Store at –208.&1S (USP27)

BRIEFING

Hydriodic Acid, USP 26 page 2489—See briefing under Acet-
aldehyde.

(HDQ: M. Marques) RTS—39837-42

Change to read:

Hydriodic Acid, HI—127.91—Use ACS reagent grade (con-
taining not less than 47.0% of HI).
NOTE—For methoxy determination (seeMethoxy Determination
h431i), use hydriodic acid that is labeled ‘‘for alkoxyl determina-
tion,’’ or that is purified as directed under Methoxy Determination
h431i.

&ACS reagent grade 55%.&1S (USP27)
Use this grade also for alkoxyl determinations in assays in the in-
dividual monographs.

BRIEFING

Hydrogen Sulfide Detector Tube, USP 26 page 2489—See
briefing under Acetaldehyde.

(HDQ: M. Marques) RTS—39837-43

Change to read:

Hydrogen Sulfide Detector Tube—A fuse-sealed glass tube so
designed that gas may be passed through it and containing suitable
absorbing filters and support media for the indicator, the latter con-
sisting of a suitable lead salt.
NOTE—A suitable detector tube that conforms to the monograph

specification is available from Draeger Safety, Inc., P.O. Box 120,
Pittsburgh, PA 15230-0120 as Reference Number 8101831, Mea-
suring Range 1 to 20 ppm. Tubes having conditions other than
those specified in the monograph may be used in accordance with
the section entitled Tests and Assays in the General Notices and
Requirements.

&Measuring range: 1 to 20 ppm.110&1S (USP27)

BRIEFING

4-Hydroxybenzoic Acid Isopropyl Ester,USP 26 page 2490—
See briefingunder Acetaldehyde.

(HDQ: M. Marques) RTS—39837-45
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Change to read:

4-Hydroxybenzoic Acid Isopropyl Ester, HOC6H4

COOCH(CH2)2—180.18—Use a suitable grade.36

&8
&1S (USP27)

Melting range h741i: between 848 and 878.

BRIEFING

Imidazole, USP 26 page 2490—See briefing under Acetalde-
hyde.

(HDQ: M. Marques) RTS—39837-46

Change to read:

Imidazole, C3H4N2—68.08—White to light yellow crystals.
Freely soluble in water.
Assay—Transfer about 0.7 g, accurately weighed, to a 250-mL

beaker. Dissolve in 100 mL of glacial acetic acid. Titrate with 0.1 N
perchloric acid VS, determining the endpoint potentiometrically.
Perform a blank determination, and make any necessary correction.
Each mL of 0.1 N perchloric acid is equivalent to 6.808 mg of
C3H4N2. Not less than 98% is found.

&Use ACS reagent grade.&1S (USP27)

BRIEFING

Iron Wire, USP 26 page 2491—See briefing under Acetalde-
hyde.

(HDQ: M. Marques) RTS—39837-47

Change to read:

Iron Wire, Fe—At. Wt. 55.847—Use ACS reagent grade.

&a suitable grade.&1S (USP27)

BRIEFING

4-Isobutylacetophenone, USP 26 page 2491—See briefing un-
der Acetaldehyde.

(HDQ: M. Marques) RTS—39837-48

Change to read:

4-Isobutylacetophenone, C12H16O—176—Pale yellow liquid.
Soluble in chloroform, in glycerols, in alcohols, in ether, and in
fatty oils; insoluble in water. Use a suitable grade.38

&8
&1S (USP27)

BRIEFING

Isoflupredone Acetate, USP 26 page 2491—See briefing under
Acetaldehyde.

(HDQ: M. Marques) RTS—39837-49

Change to read:

Isoflupredone Acetate39

&
&1S (USP27)

(9-a-Fluoroprednisolone Acetate), C23H29FO6—420.47—White
to yellowish white powder. Insoluble in water; freely soluble in
pyridine; soluble in alcohol and in dioxane; slightly soluble in
chloroform. Melts at about 2408, with decomposition.
Loss on drying h731i—Dry it at 1058 for 4 hours: it loses not

more than 1.0% of its weight.

&—Use Isoflupredone Acetate USP.&1S (USP27)

BRIEFING

Lactose, USP 26 page 2491—See briefng under Acetaldehyde.

(HDQ: M. Marques) RTS—39837-50

Change to read:

Lactose, C12H22O11

&C12H22O11 � H2O&1S (USP27)

—342.30—Use ACS reagent grade.
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BRIEFING

Lead Perchlorate, USP 26 page 2492—See briefing under
Acetaldehyde.

(HDQ: M. Marques) RTS—39837-51

Change to read:

Lead Perchlorate, Pb(ClO4)2 � 3H2O—460.15—White crystals.
Assay—Transfer about 1.8 g, accurately weighed, to a suitable

container, and dissolve in 50 mL of water. Pass the solution
through a suitable short cation-exchange column, collecting the el-
uate in a suitable container. Wash the column with water until the
eluate is neutral to blue litmus, and combine the washings with the
first eluate. Add 5 drops of phenolphthalein TS, and titrate with 0.1
N sodium hydroxide VS. Perform a blank determination, and make
any necessary correction. Each mL of 0.1 N sodium hydroxide is
equivalent to 23.01 mg of Pb(ClO4)2 � 3H2O.

&Use ACS reagent grade.&1S (USP27)

BRIEFING

Lithium Chloride, USP 26 page 2492—See briefing under
Acetaldehyde.

(HDQ: M. Marques) RTS—39837-52

Change to read:

Lithium Chloride, LiCl—42.39—White, deliquescent crystals
or granules. Freely soluble in water; soluble in acetone, in alcohol,
in amyl alcohol, and in ether. Preserve in tight containers.
Assay—Dissolve about 1.3 g, previously dried at 1208 for 1 hour

and accurately weighed, in water to make 50.0 mL. Pipet 5 mL of
the solution into a 250-mL conical flask, and add 5 mL of glacial
acetic acid, 50 mL of methanol, and 2 drops of eosin Y TS. Titrate
slowly with 0.1 N silver nitrate VS, adding it dropwise toward the
end, until the color changes to an intense, slightly fluorescent red.
Each mL of 0.1 N silver nitrate is equivalent to 4.239 mg of LiCl.
Not less than 98% is found.
Neutrality—Dissolve 2 g in 20 mL of water, and add 1 drop of

methyl red TS: any red color produced is changed to yellow on the
addition of not more than 0.30 mL of 0.020 N sodium hydroxide.
Any yellow color produced is changed to pink on the addition of
not more than 0.30 mL of 0.020 N hydrochloric acid.
Insoluble matter (Reagent test): not more than 1.0 mg, from 10 g
(0.010%).
Nitrate (Reagent test)—A 1-g portion dissolved in 2 mL of

water shows no more color than that observed in 1.0 mL of Stan-
dard Nitrate Solution (0.001%).
Phosphate (Reagent test)—A 2-g portion shows not more than

0.02 mg of PO4 (0.001%).
Sulfate (Reagent test,Method I )—A 1-g portion shows not more

than 0.2 mg of SO4 (0.02%).
Ammonium—
STANDARD AMMONIUM SOLUTION—Dissolve 296 mg of ammo-

nium chloride in water to make 1 liter. This solution contains the
equivalent of 0.1 mg of ammonium (NH4) per mL.

PROCEDURE—To a solution of 900 mg in 50 mL of water add 1
mL of sodium hydroxide solution (1 in 10) and 2 mL of alkaline
mercuric-potassium iodide TS: no more color is produced than that
produced by 0.3 mL of Standard Ammonium Solution, diluted with
water to 50 mL and treated similarly (0.003%).
Barium—Dissolve 2 g in 20 mL of water, filter, and divide the

filtrate into two equal portions. To one portion add 1 mL of diluted
sulfuric acid, and to the other add 1 mL of water: after 2 hours, the
two portions are equally clear.
Calcium (Reagent test)—Dissolve 2.50 g in water to make 100

mL (Test Solution). Dissolve another 2.50 g in a mixture of 5.00
mL of Standard Calcium Solution and water to make 100 mL
(Control Solution). Determine the calcium as directed under Flame
Photometry for Reagents (Reagent test) (0.02%).
Heavy metals (Reagent test): 0.001%.
Iron h241i—A solution of 500 mg in 47 mL of water containing

2 mL of hydrochloric acid shows not more than 0.01 mg of Fe
(0.002%).
Magnesium—
STANDARD MAGNESIUM SOLUTION—Dissolve 1.014 g of clear,

non-effloresced crystals of magnesium sulfate in water to make 1
liter. This solution contains the equivalent of 0.1 mg of magnesium
(Mg) per mL.

PROCEDURE—To a solution of 1 g in 45 mL of water add 0.5 mL
of thiazole yellow solution (1 in 10,000) and 5 mL of sodium hy-
droxide solution (1 in 10): no more pink color is produced than that
produced by 1 mL of Standard Magnesium Solution, diluted with
water to 45 mL and treated similarly (0.1%).
Potassium (Reagent test)—Dissolve 5.0 g in water to make 100

mL (Sample Solution). Dissolve another 5.0 g in a mixture of 1.00
mL of Standard Potassium Solution and water to make 100 mL
(Control Solution). Determine the potassium as directed under
Flame Photometry for Reagents (Reagent test) (0.01%).
Sodium (Reagent test)—Dissolve 0.20 g in water to make 100

mL (Test Solution). Dissolve another 0.20 g in a mixture of 20
mL of Standard Sodium Solution and water to make 100 mL (Con-
trol Solution). Determine the sodium as directed under Flame
Photometry for Reagents (Reagent test) (0.1%).

&—Use ACS reagent grade.&1S (USP27)

BRIEFING

Lithium Hydroxide, USP 26 page 2492—See briefing under
Acetaldehyde.

(HDQ: M. Marques) RTS—39837-53

Change to read:

Lithium Hydroxide, LiOH �H2O—41.96—White crystals. So-
luble in water; insoluble in alcohol.
Assay—Dissolve about 160 mg, accurately weighed, in 50 mL of

water, add phenolphthalein TS, and titrate with 0.1 N hydrochloric
acid VS to a colorless end-point. Each mL of 0.1 N hydrochloric
acid is equivalent to 4.196 mg of LiOH �H2O. Not less than 98% is
found.
Insoluble matter (Reagent test): not more than 1.0 mg, from 10 g

(0.01%).
Chloride (Reagent test)—A 200-mg portion shows not more

than 0.02 mg of Cl (0.01%).
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Sulfate (Reagent test,Method I )—Dissolve 400 mg in 10 mL of
water, and neutralize with 3 N hydrochloric acid. Add 0.1 mL of
bromine TS, boil to remove the excess bromine, add 2 mL of 3 N
hydrochloric acid, filter, and dilute with water to 40 mL: 20 mL of
this solution shows not more than 0.10 mg of SO4 (0.05%).
Heavy metals (Reagent test): 0.002%.
Iron h241i: One g shows not more than 0.02 mg of Fe (0.002%).

&—Use ACS reagent grade.&1S (USP27)

BRIEFING

Lithium Perchlorate, USP 26 page 2493—See briefing under
Acetaldehyde.

(HDQ: M. Marques) RTS—39837-54

Change to read:

Lithium Perchlorate, LiClO4—106.39—Small, white crystals.
Freely soluble in water; sparingly soluble in alcohol, in acetone, in
ether, and in ethyl acetate.
Insoluble matter (Reagent test): not more than 1 mg, from 20 g,

dissolved in 200 mL of water (0.005%).
pH: between 6.0 and 7.5, in a solution of 10 g in 200 mL of

ammonia- and carbon dioxide-free water.
Chloride (Reagent test)—One g shows not more than 0.03 mg of

Cl (0.003%).
Sulfate (Reagent test, Method II )—Dissolve 40 g in 300 mL of

water, add 2 mL of hydrochloric acid, and heat the solution to boil-
ing. Add 5 mL of barium chloride TS, digest on a steam bath for 2
hours, and allow to stand overnight. If any precipitate is formed,
filter, wash thoroughly, and ignite: the residue weighs not more
than 1 mg (0.001%).
Heavy metals (Reagent test): 5 ppm.
Iron—Dissolve 1 g in water, and dilute with water to 20 mL.

Add 1 mL of hydroxylamine hydrochloride solution (1 in 10), 4
mL of a slightly acidified solution of orthophenanthroline, and 1
mL of sodium acetate solution (1 in 10), and allow to stand for 1
hour: any red color produced is not darker than that of a control
containing 0.005 mg of added Fe (5 ppm).

&—Use ACS reagent grade.&1S (USP27)

BRIEFING

Mercuric Nitrate, USP 26 page 2493—See briefing under
Acetaldehyde.

(HDQ: M. Marques) RTS—39837-55

Change to read:

Mercuric Nitrate, Hg(NO3)2 �H2O

&Hg(NO3)2 � xH2O&1S (USP27)

—342.62—Use ACS reagent grade.

&This reagent is available as either the mono- or di-

hydrate.&1S (USP27)

BRIEFING

Mercuric Sulfate,USP 26 page 2478—See briefing under Acet-
aldehyde.

(HDQ: M. Marques) RTS—39837-57

Change to read:

Mercuric Sulfate, HgSO4—296.65—Fine, white, heavy pow-
der. Is odorless. One g dissolves in about 20 mL of sodium chloride
solution (1 in 5)
Assay—Weigh accurately about 500 mg, and dissolve in 50 mL

of dilute nitric acid (1 in 2). Add 1 mL of ferric nitrate solution (1 in
10), and titrate with 0.1 N ammonium thiocyanate VS. Each mL of
0.1 N ammonium thiocyanate consumed is equivalent to 10.03 mg
of Hg. Between 67% and 67.5% of Hg is found.
Residue on ignition—Ignite 10 g at a rate such that 1 to 2 hours is

required to volatilize the test specimen, and ignite at 800+ 258 for
15 minutes: the residue weighs not more than 1 mg (0.01%).
Chloride—Mix 1 g with 50 mL of water, add 1 mL of formic

acid, and add, dropwise, sodium hydroxidesolution (1 in 10) until
a small amount of permanent precipitate is formed. Reflux the sus-
pension until all of the mercury is reduced to metal and the solution
is clear. Cool, filter through a chloride-free paper, wash with two
15-mL portions of water, and dilute with water to 90 mL. To 30 mL
add 1 mL of nitric acid and 1 mL of silver nitrate TS, mix, and
allow to stand for 5 minutes: any turbidity produced does not ex-
ceed that of a control prepared by adding 0.01 mg of Cl to 30 mL of
water and treating as the 30 mL of test solution (0.003%).
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Iron h241i—To the Residue on ignition add 3 mL of dilute hy-
drochloric acid (1 in 2), cover with a watch glass, and digest on a
steam bath for 20 minutes. Remove the watch glass, and evaporate
to dryness. Take up the residue in a mixture of 1 mL of dilute hy-
drochloric acid (1 in 2) and 30 mL of water, filter if necessary, and
dilute with water to 100 mL. To 10 mL of the solution add 2 mL of
hydrochloric acid, and dilute with water to 47 mL: the solution
shows not more than 0.01 mg of Fe (0.001%).
Mercurous mercury—Place 5.0 g in a glass-stoppered flask, add

100 mL of potassium iodide solution (15 in 100), 5.0 mL of 0.1 N
iodine VS, and 3 mL of 1 N hydrochloric acid, and allow to stand in
the dark, with frequent agitation, for 1 hour. Titrate the excess io-
dine with 0.1 N sodium thiosulfate VS, adding 3 mL of starch TS
as the endpoint is approached: not more than 0.38 mL of the 0.1 N
iodine is consumed, correction being made for any iodine con-
sumed in a blank (0.15%).
Nitrate—Disperse 1 g in 9 mL of water, add 1 mL of sodium

chloride solution (1 in 200), mix, and add 0.1 mL of indigo car-
mine TS and 10 mL of sulfuric acid: the blue color of the clear
solution is not entirely discharged within 5 minutes (0.005%).

&—Use ACS reagent grade.&1S (USP27)

BRIEFING

Methenamine. This new reagent is used to prepare Lead Ni-
trate, 0.01 M in the test for Limit of sodium chloride and sodium
sulfate under Sodium Cetostearyl Sulfate, which appears elsewhere
in this number of PF.

(HDQ: M. Marques) RTS—39843-5

Add the following:

&Methenamine—Use Methenamine (USP mono-

graph).&1S (USP27)

BRIEFING

Methoxyethanol, USP 26 page 2478—See briefing under Acet-
aldehyde.

(HDQ: M. Marques) RTS—39837-58

Change to read:

Methoxyethanol (Ethylene Glycol Monomethyl Ether; 2-Meth-
oxyethanol), CH3OCH2CH2OH—76.09—Clear, colorless to
slightly yellow liquid. Miscible with water, with acetone, with al-
cohol, with ether, with dimethylformamide, and with glycerin. Re-
fractive index (n20D): 1.420.[Caution—Is poisonous; use with
adequate ventilation.]

Specific gravity h841i: between 0.960 and 0.964.
Boiling range (Reagent test)—Distil 100 mL: 95% distils be-

tween 1238 and 1268.
Acidity—To 62 mL (60 g) add phenolphthalein TS, and titrate with
0.1 N alcoholic potassium hydroxide: not more than 1 mL is re-
quired to produce a pink endpoint that persists for not less than
15 seconds (0.01% as CH3COOH).
Dilution test—Measure 10 mL into a glass-stoppered, 100-mL

graduate. Dilute with water to 100 mL, insert the stopper, and
mix: no haze or turbidity is observed after the mixture has been
allowed to stand at room temperature for 2 hours.
Water, Method I h921i: not more than 0.05%.

&—Use ACS reagent grade.&1S (USP27)

BRIEFING

2-Methoxyethanol, USP 26 page 2478—See briefing under
Acetaldehyde.

(HDQ: M. Marques) RTS—39837-59

Change to read:

2-Methoxyethanol (Ethylene Glycol Monomethyl Ether; Meth-
oxyethanol), CH3OCH2CH2OH—76.09—Clear, colorless to
slightly yellow liquid. Miscible with water, with acetone, with al-
cohol, with ether, with dimethylformamide, and with glycerin. Re-
fractive index (n 20

D): 1.420.[Caution—Is poisonous; use with
adequate ventilation.]
Specific gravity h841i: between 0.960 and 0.964.
Boiling range (Reagent test)—Distill 100 mL: 95% distills be-

tween 1238 and 1268.
Acidity—To 62 mL (60 g) add phenolphthalein TS, and titrate

with 0.1 N alcoholic potassium hydroxide: not more than 1 mL
is required to produce a pink endpoint that persists for not less than
15 seconds (0.01% as CH3COOH).
Dilution test—Measure 10 mL into a glass-stoppered, 100-mL

graduate. Dilute with water to 100 mL, insert the stopper, and
mix: no haze or turbidity is observed after the mixture has been
allowed to stand at room temperature for 2 hours.
Water, Method I h921i: not more than 0.05%.

&—See Methoxyethanol.&1S (USP27)

BRIEFING

p-Methylaminophenol Sulfate, USP 26 page 2496—See brief-
ing under Acetaldehyde.

(HDQ: M. Marques) RTS—39837-62
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Change to read:

p-Methylaminophenol Sulfate, (p-CH3NHC6H4OH)2 �H2

SO4—344.38—White, or yellow-white, small crystals or a crystal-
line powder. Discolors on exposure to air. Soluble in cold water;
freely soluble in boiling water; slightly soluble in alcohol; insolu-
ble in ether. Store in well-closed containers, protected from light.
Solubility in HCl—Add 100 mg to 2 mL of hydrochloric acid: it

dissolves quickly and completely.
o-Aminophenol—To the solution from the preceding test add 1

drop of ferric chloride TS: no reddish brown color is produced.
Residue on ignition (Reagent test)—The residue from 2 g

weighs not more than 2 mg (0.1%).
Chloride—To a solution of 1 g in 20 mL of water add 1 mL of

nitric acid and 1 mL of silver nitrate TS: not more than a faint opa-
lescence is produced.
Suitability for phosphate test—Dissolve 2 g in 100 mL of water.

To 10 mL of this solution add 90 mL of water and 20 g of sodium
bisulfite. Confirm the suitability of the reagent solution by the fol-
lowing test:

Add 1 mL of the reagent solution to each of four solutions
containing 25 mL of 0.5 N sulfuric acid and 1 mL of a solution
of 5 g ammonium molybdate in 100 mL of 1 N sulfuric acid.
Add 0.005 mg of phosphate (PO4 ) to one of the solutions, 0.01
mg to a second, and 0.02 mg to a third. Allow to stand at room
temperature for 2 hours: the solutions in the three tubes show read-
ily perceptible differences in blue color corresponding to the rela-
tive amounts of phosphate added, and the one to which 0.005 mg
of phosphate was added is perceptibly a deeper blue than the blank.

&—Use ACS reagent grade.&1S (USP27)

BRIEFING

Methyl Behenate, USP 26 page 2494. It is proposed to include
additional information regarding the temperature programming in
the Assay test.

(HDQ: M. Marques) RTS—39883-1

Change to read:

Methyl Behenate, C23H46O2—354.61—White powder.
Assay—Inject an appropriate specimen into a gas chromatograph

(see Chromatography h621i) equipped with a thermal conductivity
detector, helium being used as the carrier gas. The following con-
ditions have been found suitable: a 1.8-m6 2.0-mm glass column
packed with 5% G3 phase on support S1A; the injection port tem-
perature is maintained at 3008; the detector temperature is main-
tained at 3008; the column temperature is maintained at 2208 and
programmed to rise 38 per minute to 2208.

& the initial temperature of the oven is 2208, which is held

for 2 minutes, and then programmed to rise 38 per minute to

attain a final temperature of 2708, which is held for 10 min-

utes.&1S (USP27)

The area of the C23H46O2 peak is not less than 98% of the total peak
area.
Melting range h741i: between 548 and 568.

BRIEFING

Methyl Chloroform, USP 26 page 2478—See briefing under
Acetaldehyde.

(HDQ: M. Marques) RTS—39837-60

Change to read:

Methyl Chloroform (Methylchloroform; 1,1,1-Trichlor-
oethane), CH3CCl3—133.40—Colorless, heavy liquid. Insoluble
in water but is slightly hygroscopic. Miscible with alcohol, with
ether, and with chloroform.
Boiling range (Reagent test)—Distil 100 mL: the difference be-

tween the temperatures observed when 1 and 95 mL have distilled
does not exceed 168. Its boiling temperature at 760 mm of Hg pres-
sure is about 748.
Specific gravity h841i: between 1.312 and 1.321.
Acidity—Pipet 25 mL into 25 mL of alcohol neutralized to bro-

mothymol blue TS with 0.02 N sodium hydroxide. Mix gently, and
titrate with 0.020 N sodium hydroxide VS: not more than 0.50 mL
is required to restore the blue color (0.001% as HCl).
Residue on evaporation—Evaporate 76 mL on a steam bath, and

dry at 1058 for 1 hour: the residue weighs not more than 1 mg
(about 0.001%).

&—Use ACS reagent grade.&1S (USP27)

BRIEFING

Methyl Ethyl Ketone, USP 26 page 2495—See briefing under
Acetaldehyde.

(HDQ: M. Marques) RTS—39837-61

Change to read:

Methyl Ethyl Ketone, CH3COC2H5—72.11—Colorless liquid,
having an acetone-like odor. Soluble in water. Miscible with alco-
hol, with ether, and with benzene.
Boiling range (Reagent test): between 79.08 and 81.08.
Specific gravity h841i: between 0.801 and 0.803.
Residue on evaporation—Evaporate 50 mL on a steam bath, and

dry at 1058 for 1 hour: the residue weighs not more than 1.0 mg
(0.0025%).
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Acidity—Add 25 mL to 10 mL of 80 percent alcohol, previously
neutralized to phenolphthalein TS with 0.02 N sodium hydroxide.
Titrate with 0.020 N sodium hydroxide VS to the production of a
pink color that persists for notless than 15 seconds: not more than
0.50 mL is consumed (0.003% as CH3COOH).
Solubility in water—Add 5 mL to 40 mL of carbon dioxide-free

water, and allow to stand for 20 minutes: the solution remains clear.

&—Use ACS reagent grade 2-Butanone.&1S (USP27)

BRIEFING

N-Methylpyrrolidine, USP 26 page 2496—See briefing under
Acetaldehyde.

(HDQ: M. Marques) RTS—39837-63

Change to read:

~

N-Methylpyrrolidine (1-Methylpyrrolidine), C4H8NCH3—
85.15 [120-94-5]—Use a suitable grade.95

~USP26

&ACS reagent grade.&1S (USP27)

BRIEFING

Monochloroacetic Acid, USP 26 page 2496—See briefing un-
der Acetaldehyde.

(HDQ: M. Marques) RTS—39837-64

Change to read:

Monochloroacetic Acid,

&(Chloroacetic Acid, Chloroethanoic Acid)&1S (USP27)

CH2ClCOOH—94.50—Colorless or white, deliquescent crystals,
odorless in the cold. Very soluble in water; soluble in alcohol and
in ether. Store in well-closed containers in a cool place.
Assay—Weigh accurately about 3 g, transfer to a suitable container,
and dissolve in 50 mL of water. Add phenolphthalein TS, and ti-
trate with 1 N sodium hydroxide VS. Each mL of 1 N sodium hy-
droxide is equivalent to 94.50 mg of CH2ClCOOH. Not less than
99.0% is found.
Melting range h741i: between 61.08 and 64.08.

Insoluble matter: not more than 1.0 mg, from 10 g (0.010%).
Residue on ignition (Reagent test)—Ignite 5.0 g: the residue

weighs not more than 1.0 mg (0.02%) (retain the residue).
Chloride (Reagent test)—One g shows not more than 0.01 mg of

Cl (0.001%).
Sulfate (Reagent test, Method I )—One g shows not more than

0.2 mg of SO4 (0.02%).

Heavy metals (Reagent test)—Test 2.0 g: the limit is 0.001%.
Iron h241i—Digest the residue retained from the test for Resi-

due on ignition with 6 mL of hydrochloric acid on a steam bath
until solution is complete, then dilute with water to 150 mL. To
10 mL of the solution add 1.5 mL of hydrochloric acid, and dilute
with water to 47 mL: the solution shows not more than 0.01 mg of
Fe (0.003%).

&—Use ACS reagent grade.&1S (USP27)

BRIEFING

Monoethanolamine, USP 26 page 2497—See briefing under
Acetaldehyde.

(HDQ: M. Marques) RTS—39837-65

Change to read:

Monoethanolamine,

&(2-Aminoethanol)&1S (USP27)

C2H7NO—61.08—Clear, colorless to faintly yellow, viscous liq-
uid having an ammoniacal odor. Miscible with water, with metha-
nol, and with acetone. Melts at about 98.
Assay—Weigh accurately a glass-stoppered weighing bottle con-

taining 25 mL of water. Add about 2 g of test specimen, insert the
stopper, and again weigh accurately. Add 3 drops of a mixed indi-
cator prepared by adding 5 volumes of bromocresol green TS to 6
parts of methyl red TS (prepared from methyl red hydrochloride),
and titrate with 1 N hydrochloric acid VS. Each mL of 1 N hydro-
chloric acid VS is equivalent to 61.08 mg of C2H7NO. Not less
than 99% is found.
Refractive index h831i: between 1.453 and 1.455 at 208.
Residue on ignition h281i—Evaporate 20 g on a steam bath to

dryness, and ignite the residue at 800 + 258 for 15 minutes: the
residue weighs not more than 1 mg (0.005%).

&—Use ACS reagent grade.&1S (USP27)

BRIEFING

2-Naphthyl Chloroformate, USP 26 page 2497—See briefing
under Acetaldehyde.

(HDQ: M. Marques) RTS—39837-66

Change to read:

2-Naphthyl Chloroformate (Chloroformic Acid 2-Naphthyl
Ester), ClCOOC10H7—206.62—Use a suitable grade.45

&8
&1S (USP27)
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BRIEFING

Nitric Oxide–Nitrogen Dioxide Detector Tube, USP 26 page
2498—See briefing under Acetaldehyde.

(HDQ: M. Marques) RTS—39837-67

Change to read:

Nitric Oxide–Nitrogen Dioxide Detector Tube—A fuse-
sealed glass tube so designed that gas may be passed through it
and containing suitable absorbing filters and support media for
an oxidizing layer and the indicator diphenyl benzidine.
[NOTE—A suitable detector tube that conforms to the monograph
specification is available from Draeger Safety, Inc., P.O. Box 120,
Pittsburgh, PA 15230-0120 as Reference Number CH 29401, Mea-
suring Range 0.5 to 10 ppm. Tubes having conditions other than
those specified in the monograph may be used in accordance with
the section entitled Tests and Assays in the General Notices and
Requirements.]

&Measuring Range: 0.5 to 10 ppm.110&1S (USP27)

BRIEFING

Nitromethane, USP 26 page 2498—See briefing under Acetal-
dehyde.

(HDQ: M. Marques) RTS—39837-68

Change to read:

Nitromethane, CH3NO2—61.04—Oily liquid. Soluble in
water, in alcohol, in ether, and in dimethylformamide. Specific
gravity: about 1.132. Water solutions are acid to litmus.
Refractive index h831i: about 1.380 at 228.
Boiling range: between 1018 and 1038.
Residue on evaporation: negligible, from 50 mL.

&—Use ACS reagent grade.&1S (USP27)

BRIEFING

Olefin Detector Tube, USP 26 page 2499—See briefing under
Acetaldehyde.

(HDQ: M. Marques) RTS—39837-69

Change to read:

Olefin Detector Tube—A fuse-sealed glass tube so designed
that gas may be passed through it and containing suitable absorb-
ing filters and support media for the indicator in a stabilized form of
permanganate.
NOTE—A suitable detector tube that conforms to the monograph

specification is available from Draeger Safety, Inc., P.O. Box 120,
Pittsburgh, PA 15230-0120 as Reference Number CH 31201, Mea-
suring Range 0.06 to 3.2 Vol.–% Propylene, 0.04 to 2.4 Vol.–%
Butylene. Tubes having conditions other than those specified in
the monograph may be used in accordance with the section entitled
Tests and Assays in the General Notices and Requirements.

&Measuring range: 0.06 to 3.2 Vol.–% Propylene, 0.04 to

2.4 Vol.–% Butylene.111&1S (USP27)

BRIEFING

Osmium Tetroxide, USP 26 page 2499—See briefing under
Acetaldehyde.

(HDQ: M. Marques) RTS—39837-70

Change to read:

Osmium Tetroxide (Osmic Acid; Perosmic Anhydride),
OsO4—254.23—Colorless or slightly yellow, hygroscopic crystals
or crystalline granules. Very pungent odor. Decomposed by light.
Slowly soluble in about 20 parts of water; soluble in alcohol and in
ether, with decomposition. It softens at about 358, melts between
408 and 428, and boils at about 1308.
Caution—Osmium Tetroxide vapors are poisonous and highly

irritating to the eyes and to the respiratory membranes.
Solubility—Dissolve 200 mg in 1 mL of carbon tetrachloride: a
clear and not more than slightly yellow solution results, and no ap-
preciable amount of insoluble residue remains.
Nonvolatile matter—Evaporate the solution remaining from the

test for Solubility on a steam bath in a well-ventilated hood to dry-
ness, and dry at 1058 for 1 hour: the residue weighs not more than
0.4 mg (0.2%).
Heavy metals—To the residue from the test for Nonvolatile mat-

ter add 2 mL of hydrochloric acid, and evaporate the solution to
dryness. Take up the residue in a few mL of water, dilute with
water to 25 mL, and add 10 mL of hydrogen sulfide TS: any brown
color produced is not darker than that of a control containing 0.01
mg of added Pb (0.005%).

&—Use ACS reagent grade.&1S (USP27)
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BRIEFING

Periodic Acid, USP 26 page 2501—See briefing under Acetal-
dehyde.

(HDQ: M. Marques) RTS—39837-71

Change to read:

Periodic Acid, H5IO6—227.94—White to pale yellow crystals.
Very soluble in water. Undergoes slow decomposition to iodic
acid.
Assay—Dissolve about 120 mg, accurately weighed, inwater.

Add 5 mL of hydrochloric acid and 5 g of potassium iodide, then
add 3 mL of starch TS, and titrate the liberated iodine with 0.1 N
sodium thiosulfate VS. Perform a blank determination, and make
any necessary correction. Each mL of 0.1 N sodium thiosulfate is
equivalent to 2.849 mg of H5IO6. Not less than 99% is found.
Insoluble matter (Reagent test): not more than 1.0 mg, from 10.0

g (0.01%).
Residue on ignition (Reagent test): not more than 2 mg, from 10.0
g, ignited for 10 minutes (0.02%). [Retain for Heavy metals test.]
Sulfate—Weigh accurately 1 g, add 10 to 20 mg of anhydrous

sodium carbonate, and evaporate to dryness three times with 5-
mL portions of hydrochloric acid. Dissolve in 25 mL of water,
add 1 mL of dilute hydrochloric acid (1 in 10), then add 1 mL of
barium chloride TS, and compare the turbidity with that of Stan-
dard Sulfate Solution (See Sulfate in Reagents). One g shows not
more than 0.1 mg of SO4 (0.01%).
Other halogens—Dissolve 1.0 g in 100 mL of water, add 1 mL

of phosphoric acid and 5 mL of 30 percent hydrogen peroxide, and
boil to expel iodine. Dilute with water to 100 mL. To a 20-mL ali-
quot add 3 mL of nitric acid and 1 mL of silver nitrate TS. Compare
the turbidity with that of a solution similarly prepared from a Stan-
dard Chloride Solution (See Chloride in Reagents) containing 0.02
mg of chloride (0.01%).
Heavy metals—To the Residue on ignition add several drops of

acetic acid, and warm to dissolve. Transfer to a test tube and add 10
mL of hydrogen sulfide TS. Compare the color with that of Stan-
dard Lead Solution (SeeHeavy Metals h231i) containing 0.5 mg of
Pb (0.005%).
Iron—Dissolve 1.0 g in 50 mL of water, add 1 mL of dilute sul-

furic acid (1 in 2) and 10 mL of hydroxylamine hydrochloride solu-
tion (1 in 5), and evaporate to dryness to expel iodine. Dissolve the
residue in water, add 2 mL of 1,10-phenanthroline solution (1 in
1000) and 10 mL of sodium acetate solution (1 in 5), and compare
the color with that of a solution containing 0.03 mg of iron, treated
similarly (0.003%).

&Use ACS reagent grade.&1S (USP27)

BRIEFING

3-Phenoxybenzoic Acid, USP 26 page 2502—See briefing un-
der Acetaldehyde.

(HDQ: M. Marques) RTS—39837-72

Change to read:

3-Phenoxybenzoic Acid, C13H10O3—214.22 [3739-38-6]—Use
a suitable grade.
Melting range h741i: between 1498 and 1508.92

&91
&1S (USP27)

BRIEFING

2-Phenylacetamide, USP 26 page 2502—See briefing under
Acetaldehyde.

(HDQ: M. Marques) RTS—39837-73

Change to read:

2-Phenylacetamide (a-Phenylacetamide), C8H9NO—135.16

&[103-81-1]&1S (USP27)

—Bimorphous plates or leaflets. Slightly soluble in water. Use a
suitable grade.51

&
&1S (USP27)

Melting range h741i: between 1568 and 1588.

BRIEFING

Phenylglycine, USP 26 page 2502—See briefing under Acetal-
dehyde.

(HDQ: M. Marques) RTS—39837-74

Change to read:

Phenylglycine (D(–)-2-Phenylglycine), (C6H5CH(NH2)
COOH)—151.17 [875-74-1]—Use a suitable grade. 52

&
&1S (USP27)
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BRIEFING

Phthalic Acid, USP 26 page 2503—See briefing under Acetal-
dehyde.

(HDQ: M. Marques) RTS—39837-75

Change to read:

Phthalic Acid, C8H6O4—166.13—Colorless to white crystal-
line powder. Soluble in alcohol and in methanol; slightly soluble
in water; practically insoluble in chloroform.
Assay—Transfer about 2.8 g, accurately weighed, to a 250-mL

conical flask, and add 50.0 mL of 1 N sodium hydroxide VS. Add
25 mL of water, and warm on a hot plate until solution is complete.
Add phenolphthalein TS, and titrate the excess sodium hydroxide
with 1 N sulfuric acid VS. Perform a blank determination, and
make any necessary correction. Each mL of 1 N sodium hydroxide
is equivalent to 83.06 mg of C8H6O4. Not less than 98% is found.
Melting range h741i: between 2058 and 2098, with decomposi-

tion, a sealed capillary tube being used.

&—Use ACS reagent grade.&1S (USP27)

BRIEFING

Potassium Dichromate, USP 26 page 2504—See briefing un-
der Acetaldehyde.

(HDQ: M. Marques) RTS—39837-76

Change to read:

Potassium Dichromate, K2Cr2O7—294.18—Use ACS reagent
grade. [NOTE—Potassium dichromate of a quality suitable as a pri-
mary standard is available from the National Institute of Standards
and Technology, Washington, DC 20234,

&, www.nist.gov,&1S (USP27)

as standard sample No. 136a.

&No. 136.]&1S (USP27)

BRIEFING

Potassium Phosphate, Monobasic, USP 26 page 2504—See
briefing under Acetaldehyde.

(HDQ: M. Marques) RTS—39837-77

Change to read:

Potassium Phosphate, Monobasic (Potassium Biphosphate;
Potassium Dihydrogen Phosphate), KH2PO4—136.09—Use
ACS reagent grade. [NOTE—Certified Potassium Dihydrogen
Phosphate is available from the National Institute of Standards
and Technology, Washington, DC 20234,

&, www.nist.gov,&1S (USP27)

as standard sample No. 186-I.

&No. 186.]&1S (USP27)

BRIEFING

Potassium Phosphate, Tribasic, USP 26 page 2504—See
briefing under Acetaldehyde.

(HDQ: M. Marques) RTS—39837-78

Change to read:

Potassium Phosphate, Tribasic, K3PO4—212.27—Deliques-
cent, orthorhombic crystals. Use a suitable grade.

&ACS reagent grade.&1S (USP27)

BRIEFING

n-Propyl Alcohol, USP 26 page 2505—See briefing under
Acetaldehyde.

(HDQ: M. Marques) RTS—39837-79

Change to read:

n-Propyl Alcohol (1-Propanol), CH3CH2CH2OH—60.10—
Clear, colorless liquid, having an ethanol-like odor. Miscible with
water and with most organic solvents. Specific gravity: about
0.803.
Boiling range (Reagent test)—Not less than 95% distils between

958 and 988.
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Residue on evaporation—Evaporate 25 mL (20 g) on a steam
bath, and dry at 1058 for 1 hour: the residue weighs not more than
1 mg (0.005%).
Acidity—Add 0.2 mL of phenolphthalein TS to 20 mL of water,

and titrate with 0.1 N sodium hydroxide until a slight pink color
persists after shaking. Add 10 mL of the alcohol, and titrate with
0.10 N sodium hydroxide: not more than 0.20 mL is required to
restore the pink color (about 0.015% as CH3COOH).
Alkalinity—Add 2 drops of methyl red TS to a solution of 6 mL

in 25 mL of carbon dioxide-free water, and titrate with 0.02 N sul-
furic acid: not more than 0.3 mL is required to produce a red color
(about 0.002% as NH3).

&—Use ACS reagent grade.&1S (USP27)

BRIEFING

ProteinMolecularWeight Standard. This new reagent is used
in the test for Content of 83 kDa protein in the proposed mono-
graph Anthrax Vaccine Adsorbed.

(HDQ: M. Marques) RTS—39998-5

Add the following:

&Protein Molecular Weight Standard—Also known as

protein molecular weight markers (for SDS-PAGE) and

consists of a mixture of several proteins of well-defined mo-

lecular weights. The products are generally available in a

suitable buffer containing a suitable reducing agent (gener-

ally, 100 mM DDT), a preservative (for example, sodium

azide), and 50% glycerol to prevent freezing. Use a suitable

grade. Store at –208.&1S (USP27)

BRIEFING

Sodium 1-Decanesulfonate, USP 26 page 2511—See briefing
under Acetaldehyde.

(HDQ: M. Marques) RTS—39837-85

Change to read:

S o d i um 1 - D e c a n e s u l f o n a t e—U s e a s u i t a b l e
grade.74

&
&1S (USP27)

BRIEFING

Sodium Acetate, USP 26 page 2508—See briefing under Acet-
aldehyde.

(HDQ: M. Marques) RTS—39837-80

Change to read:

Sodium Acetate, NaC2H3O2 � 3H2O—136.08—Use ACS re-
agent grade

&Sodium Acetate Trihydrate.&1S (USP27)

BRIEFING

Sodium Acetate, Anhydrous,USP 26 page 2508—See briefing
under Acetaldehyde.

(HDQ: M. Marques) RTS—39837-81

Change to read:

Sodium Acetate, Anhydrous, NaC2H3O2—82.03—Grayish
white masses or powder. Hygroscopic. Freely soluble in water.
Loss on drying h731i—Dry it at 1208 to constant weight: it loses

not more than 3.0% of its weight.
Neutrality—Dissolve 5 g in 100 mL of carbon dioxide-free

water, cool to 108, and add phenolphthalein TS. If a pink color
is produced, it is discharged by the addition of not more than
0.50 mL of 0.020 N hydrochloric acid. If no pink color is produced,
the addition of 0.50 mL of 0.020 N sodium hydroxide produces a
pink color (about 0.02% of alkali as Na2CO3 or about 0.012% of
acid as CH3COOH).
Chloride (Reagent test)—One g shows not more than 0.1 mg of

Cl (0.01%).
Heavy metals (Reagent test): 0.0015%.
Sulfate (Reagent test, Method I)—One g shows not more than

0.2 mg of SO4 (0.02%).

&—Use ACS reagent grade.&1S (USP27)
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BRIEFING

Sodium Arsenite, Twentieth-Molar (0.05 M). It is proposed to
add this new volumetric solution.

(HDQ: M. Marques) RTS—39804-1

Add the following:

&Sodium Arsenite, Twentieth-Molar (0.05 M)
NaAsO2 129.91

6.496 g in 1000 mL

Transfer 4.9455 g of arsenic trioxide, which has been pul-

verized and dried at 1008 to constant weight, to a 1000-mL

volumetric flask, dissolve it in 40 mL of 1 N sodium hy-

droxide, and add 1 N sulfuric acid or 1 N hydrochloric acid

until the solution is neutral or only slightly acid to litmus.

Add 30 g of sodium bicarbonate, dilute with water to vol-

ume, and mix.&1S (USP27)

BRIEFING

Sodium Borate, USP 26 page 2510—See briefing under Acet-
aldehyde.

(HDQ: M. Marques) RTS—39837-82

Change to read:

Sodium Borate (Borax; Sodium Tetraborate ) , Na2

B4O7 � 10H2O—381.37—Use ACS reagent grade. [NOTE—Certi-
fied Borax is available from the National Institute of Standards and
Technology, Washington, DC, 20234

&www.nist.gov,&1S (USP27)

as standard sample No. 187.]

BRIEFING

Sodium Bromide,USP 26 page 2510—See briefing under Acet-
aldehyde.

(HDQ: M. Marques) RTS—39837-83

Change to read:

Sodium Bromide, NaBr—102.89—White, odorless, cubical
crystals or granular powder. Soluble in water; slightly soluble in
alcohol.
Insoluble matter (Reagent test)—The insoluble matter from 20

g, dissolved in 150 mL of hot water, weighs not more than 1 mg
(0.005%).
pH h791i: between 5.5 and 7.5, in a solution (1 in 20).
Barium—Dissolve 6 g in 15 mL of water, add 5 mL of acetic

acid, 5 mL of 30 percent hydrogen peroxide, and 1 mL of hydro-
chloric acid, and digest in a covered beaker until the reaction
ceases. Remove the cover, and evaporate to dryness. Dissolve
the residue in 15 mL of water, filter if necessary, dilute with water
to 23 mL, and add 2 mL of potassium dichromate solution (1 in
10). Add ammonium hydroxide until the orange color has been dis-
sipated and the yellow color persists, then add 25 mL of methanol,
stir vigorously, and allow to stand for 10 minutes: any turbidity
produced does not exceed that of a control containing 1.0 g of test
specimen and 100 mg of added barium ion (0.002%).
Bromate—Dissolve 1 g in 10 mL of oxygen-free water, add 100

mL of potassium iodide solution (1 in 10), 1 mL of starch TS, and
25 mL of dilute sulfuric acid (1 in 36), and allow to stand at 258: no
blue or violet color is produced within 10 minutes (about 0.001%).
Calcium, magnesium, and R2O3 precipitate—To the filtrate from

the test for Insoluble matter add 5 mL of ammonium oxalate TS, 2
mL of ammonium phosphate TS, and 10 mL of ammonium hy-
droxide. Allow to stand for about 16 hours, filter, wash with dilute
ammonia TS (1 in 4), ignite, and weigh: the weight of the residue is
not more than 1 mg (0.005%).
Chloride—Dissolve 500 mg in 15 mL of dilute nitric acid (1 in

3) in a small conical flask, add 3 mL of 30 percent hydrogen per-
oxide, and digest on a steam bath until the solution is colorless.
Wash down the sides of the flask with a small quantity of water,
digest for an additional 15 minutes, cool, and dilute with water
to 200 mL. Dilute a 2-mL aliquot with water to 25 mL, and add
1 mL of nitric acid and 1 mL of silver nitrate TS: any turbidity
produced does not exceed that of a control containing 10 mg of
added chloride ion (0.2%).
Heavy metals (Reagent test): 0.0005%.
Iron h241i—Two g, dissolved in 47 mL of water containing 2

mL of hydrochloric acid, shows not more than 0.01 mg of Fe (5
ppm).
Nitrogen compounds (Reagent test)—One g shows not more

than 5 mg of N (0.0005%).
Potassium (Reagent test)—
TEST SOLUTION—Dissolve 10 g in water, dilute with water to

100 mL, and mix.
SAMPLE SOLUTION—Dilute 10.0 mL of Test solution with water

to 100 mL, and mix.
CONTROL SOLUTION—To 10.0 mL of Test solution add 50 mg of

potassium ion (K), dilute with water to 100 mL, and mix. The limit
is 0.005%.
Sulfate—Dissolve 10 g in 100 mL of water, filter if necessary,

and add 1 mL of hydrochloric acid: the solution yields not more
than 1.2 mg of residue (0.005%).

&—Use ACS reagent grade.&1S (USP27)
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BRIEFING

Sodium Dichromate, USP 26 page 2510—See briefing under
Acetaldehyde.

(HDQ: M. Marques) RTS—39837-84

Change to read:

Sodium Dichromate, Na2Cr2O7 � 2H2O (for chromic acid clean-
ing mixture)—298.00—Orange-red crystals or granules. Very so-
luble in water; insoluble in alcohol.

&—Use ACS reagent grade.&1S (USP27)

BRIEFING

Sodium Oxalate, USP 26 page 2511—See briefing under Acet-
aldehyde.

(HDQ: M. Marques) RTS—39837-86

Change to read:

Sodium Oxalate, Na2C2O4—134.00—Use ACS reagent grade.
[NOTE—Sodium Oxalate of a quality suitable as a primary standard
is available from the Office of Standard Reference Materials, Na-
tional Institute of Standards and Technology, Washington,
DC, 20234,

&www.nist.gov,&1S (USP27)

as standard sample No. 40g.

&No. 40.]&1S (USP27)

BRIEFING

Sodium Perchlorate, USP 26 page 2512—See briefing under
Acetaldehyde.

(HDQ: M. Marques) RTS—39837-87

Change to read:

Sodium Perchlorate, NaClO4 �H2O—140.46—Colorless, deli-
quescent crystals. Decomposes at about 1508. Soluble in 95% al-
cohol.

Assay—Dry about 1.5 g in a vacuum desiccator at 808 to con-
stant weight. Mix 750 mg, accurately weighed, of the dried and
powdered test specimen with 5 g of powdered sodium nitrite in a
nickel crucible, cover the crucible, and heat it over a free flame
until the mixture is well melted. Maintain it in this state, without
raising the temperature much higher, for 30 minutes. Allow to cool,
add 20 mL of hot water, and digest until the melt is dissolved. Filter
into a 200-mL volumetric flask, wash any undissolved matter thor-
oughly with hot water, cool, dilute with water to volume, and mix.

Transfer 50.0 mL of the solution to a 250-mL, glass-stoppered
flask, add 25.0 mL of 0.1N silver nitrate VS, then add slowly 6 mL
of dilute nitric acid (1 in 6), and heat on the steam bath to expel
oxides of nitrogen. Cool, add 3 mL of nitrobenzene, shake well
for 1 to 2 minutes, then add 4 mL of ferric ammonium sulfate
TS, and titrate the excess silver nitrate with 0.1 N ammonium thio-
cyanate VS. Perform a blank determination, and make any neces-
sary correction. Each mL of 0.1 N silver nitrate is equivalent to
12.24 mg of NaClO4: not less than 98.0% of NaClO4 is found.
Insoluble matter—Dissolve 10 g in 50 mL of water, heat to boil-

ing, and filter through a tared sintered-glass crucible. Wash well
with water, rinsing the beaker thoroughly. Dry at 1058 for 2 hours,
and weigh. The weight of the insoluble residue does not exceed 1
mg (0.01%).
Chlorate and chloride (as Cl)—Dissolve 1 g in 10 mL of water,

add 1 mL of 0.1 N ferrous sulfate, and heat on the steam bath for 15
minutes. Cool, dilute with water to 50 mL, and add 1 mL of nitric
acid and 1 mL of silver nitrate TS. Any turbidity does not exceed
that produced by 0.1 mg of chloride (Cl) contained in a similarly
treated blank (0.01% of Cl).
Sulfate—Dissolve 1 g in 10 mL of water, and add 0.05 mL of

diluted hydrochloric acid and 1 mL of barium chloride TS. Any
turbidity produced in 10 minutes does not exceed that produced
in a blank containing 0.05 mg of added SO4 (0.005%).
Calcium—Dissolve 500 mg in 10 mL of hot water, add 0.25 mL

of ammonia TS and 3 mL of ammonium oxalate TS, and keep the
solution hot. No turbidity is produced in 5 minutes (about 0.02%).
Heavy metals (Reagent test)—Dissolve 1 g in 25 mL of water:

the heavy metals limit is 0.002%.

&—Use ACS reagent grade.&1S (USP27)

BRIEFING

Sodium Pyrophosphate, USP 26 page 2512—See briefing un-
der Acetaldehyde.

(HDQ: M. Marques) RTS—39837-88

Change to read:

Sodium Pyrophosphate, Na4P2O7

& Na4P2O7 � 10H2O&1S (USP27)

—265.90—Use ACS reagent grade.
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BRIEFING

Sodium Sulfate, USP 26 page 2512—See briefing under Acet-
aldehyde.

(HDQ: M. Marques) RTS—39837-89

Change to read:

Sodium Sulfate (Glauber’s Salt), Na2SO4 � 10H2O—322.20—
Colorless, odorless crystals or white granules. Is efflorescent.
Melts at 32.58. Soluble in 1.5 parts of water; soluble in glycerin;
insoluble in alcohol. Store in well-closed containers, protected
from heat.
Insoluble matter (Reagent test): not more than 1 mg, from 10 g

(0.01%).
pH—The pH of a solution of 10 g in 200 mL of ammonia-free

and carbon dioxide-free water is between 5.2 and 8.2.
Arsenic (Reagent test)—The stain produced by 3 g does not ex-

ceed that produced by 0.003 mg of As (1 ppm).
Calcium, magnesium, and R2O3 precipitate—Dissolve 5 g in 75

mL of water, filter, and add 5 mL of ammonium oxalate TS, 2 mL
of ammonium phosphate TS, and 10 mL of ammonium hydroxide.
Stir well, and allow to stand overnight. If any precipitate forms,
filter, wash with dilute ammonia TS (1 in 4), and ignite: the residue
weighs not more than 1 mg (0.02%).
Chloride—Dissolve 1 g in 50 mL of water, and filter if neces-

sary. To 25 mL of the solution add 1 mL of nitric acid and 1 mL
of silver nitrate TS: any turbidity produced does not exceed that of
a control containing 0.01 mg of Cl (0.002%).
Heavy metals (Reagent test): 5 ppm.
Iron h241i—One g, dissolved in 47 mL of water containing 2

mL of hydrochloric acid, shows not more than 0.01 mg of Fe
(0.001%).
Nitrogen compounds (Reagent test)—Two g shows not more

than 0.01 mg of N (5 ppm).

&—Use ACS reagent grade.&1S (USP27)

BRIEFING

Sodium Tetraphenylborate—See briefing under Acetaldehyde.

(HDQ: M. Marques) RTS—39837-90

Add the following:

&Sodium Tetraphenylborate, NaB(C6H5)4—342.22—

Use ACS reagent grade.&1S (USP27)

BRIEFING

Starch, Soluble, Purified, USP 26 page 2513—See briefing un-
der Acetaldehyde.

(HDQ: M. Marques) RTS—39837-91

Change to read:

Starch, Soluble, Purified 76

&
&1S (USP27)

—White, amorphous powder; under microscopic examination it
shows the characteristic form of potato starch. Soluble in hot water;
very slightly soluble in alcohol.

TEST SOLUTION FOR DETERMINATION OF PH AND SENSITIVITY—

Stir 2.0 g in 10 mL of water, add boiling water to make 100 mL,
and boil for 2minutes. The hot solution is almost clear. On cooling,
the solution may become opalescent or turbid, but does not gel.
Use it as the Test solution.
pH h791i—The pH of the Test solution is between 6.0 and 7.5.
Sensitivity—Mix 2.5 mL of Test solution, 97.5 mL of water, and

0.50 mL of 0.010 N iodine: a distinct blue color results, and it dis-
appears upon the addition of 0.50 mL of 0.010 N sodium thiosul-
fate.
Absorbance—Prepare a pH 5.3 buffer solution by dissolving

43.5 g of sodium acetate (trihydrate) and 4.5 mL of glacial acetic
acid in water, transferring the resultant solution to a 250-mL volu-
metric flask, adding water to volume, and mixing.

Dissolve 1.00 g of Soluble, Purified Starch in 2.5 mL of the
buffer solution by warming, transfer to a 100-mL volumetric flask,
add water to volume, and mix. Add 0.50 mL of this solution to a
100-mL volumetric flask containing about 75 mL of water, 1 mL of
1 N hydrochloric acid, and 1.5 mL of 0.020 N iodine, swirling the
flask during the addition. Add water to volume, mix, and allow to
stand in the dark for 1 hour. The absorbance of this solution, mea-
sured at 575 nm in a 1-cm cell against a blank, is between 0.5 and
0.6.
Reducing substances—Shake 10.0 g with 100 mL of water for

15 minutes, and allow to settle for about 12 hours. Filter a portion
of the supernatant through fine sintered glass. To 50 mL of the fil-
trate add 50 mL of alkaline cupric tartrate TS, and boil for 1 to 2
minutes. Filter the resulting cuprous oxide, wash it with hot water
and then with alcohol, and dry it at 1058 for 2 hours: not more than
47 mg is found, corresponding to 0.7% of reducing sugars as mal-
tose.
Loss on drying h731i—Dry it at 1058 for 2 hours: it loses not

more than 10% of its weight.
Residue on ignition h281i: not more than 0.5%.
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BRIEFING

Succinic Acid, USP 26 page 2514—See briefing under Acetal-
dehyde.

(HDQ: M. Marques) RTS—39837-92

Change to read:

Succinic Acid, C4H6O4—118.09 [771-50-6]—Use a suitable
grade.

&ACS reagent grade.&1S (USP27)

BRIEFING

Sulfamic Acid, USP 26 page 2514—See briefing under Acetal-
dehyde.

(HDQ: M. Marques) RTS—39837-93

Change to read:

Sulfamic Acid,HSO3NH2—97.09—Colorless or white crystals.
Soluble in water; slightly soluble in alcohol.
Assay—Weigh accurately about 400 mg, previously dried over

sulfuric acid for 2 hours, and dissolve in 30 mL of water contained
in a small flask. Add phenolphthalein TS, and titrate with 0.1 N
sodium hydroxide VS. Each mL of 0.1 N sodium hydroxide con-
sumed is equivalent to 9.709 mg of HSO3NH2. Not less than 99.5%
is found.
Insoluble matter (Reagent test): not more than 1 mg, from 10 g

dissolved in 200 mL of water (0.01%).
Residue on ignition (Reagent test)—Ignite 5 g: the residue weighs
not more than 0.5 mg (0.01%).
Chloride (Reagent test)—One g shows not more than 0.01 mg of

Cl (0.001%).
Heavy metals—Dissolve 4 g in 30 mL of water, neutralize with

stronger ammonia water to litmus, and dilute with water to 40 mL.
To 30 mL add 2 mL of diluted acetic acid, dilute with water to 40
mL, and add 10 mL of hydrogen sulfide TS: any brown color pro-
duced is not darker than that of a control containing the remaining
10 mL of test solution and 0.02 mg of added Pb (0.001%).
Iron h241i—Two g, dissolved in 47 mL of water containing 2

mL of hydrochloric acid, shows not more than 0.01 mg of Fe (5
ppm).
Sulfate (Reagent test, Method I )—Dissolve 1 g in 50 mL of

water: 20 mL of the solution shows not more than 0.2 mg of
SO4 (0.05%).

&—Use ACS reagent grade.&1S (USP27)

BRIEFING

Sulfur Dioxide Detector Tube, USP 26 page 2515—See brief-
ing under Acetaldehyde.

(HDQ: M. Marques) RTS—39837-94

Change to read:

Sulfur Dioxide Detector Tube—A fuse-sealed glass tube so de-
signed that gas may be passed through it and containing suitable
absorbing filters and support media for an iodine-starch indicator.
[NOTE—A suitable detector tube that conforms to the monograph
specification is available from Draeger Safety, Inc., P.O. Box 120,
Pittsburgh, PA 15230-0120 as Reference Number CH 31701, Mea-
suring Range 1 to 25 ppm. Tubes having conditions other than
those specified in the monograph may be used in accordance with
the section entitled Tests and Assays in the General Notices.]

&Measuring range: 1 to 25 ppm.110&1S (USP27)

BRIEFING

Tannic Acid (Tannin), USP 26 page 2515—See briefing under
Acetaldehyde.

(HDQ: M. Marques) RTS—39837-95

Change to read:

Tannic Acid (Tannin)—Yellowish to light brown, glistening
scales, or an amorphous powder. Is odorless or has a faint, charac-
teristic odor. Very soluble in water and in alcohol; less soluble in
dehydrated alcohol. Soluble in acetone; practically insoluble in
benzene, in chloroform, and in ether. Store in light-resistant con-
tainers.
Solubility—A solution of 2 g in 10 mL of water is clear or prac-

tically so.
Residue on ignition (Reagent test)—Ignite 1 g with 1 mL of sul-

furic acid: the residue weighs not more than 1 mg (0.1%).
Loss on drying h731i—Dry it at 1058 for 3 hours: it loses not

more than 12% of its weight.
Dextrin, gum, and resinous substances—Dissolve 2 g in 10 mL

of warm water: the solution is clear or not more than faintly turbid.
Filter if necessary, and divide the filtrate into two equal portions.
To one portion add 10 mL of alcohol. To the other portion add 10
mL of water: no turbidity is produced in either solution.
Heavy metals—To the Residue on ignition add 1 mL each of hy-

drochloric acid and nitric acid, and evaporate on a steam bath to
dryness. Take up with 1 mL of 1 N hydrochloric acid and a few
mL of hot water, dilute with water to 40 mL, and add 10 mL of
hydrogen sulfide TS: any brown color produced is not darker than
that of a control containing 0.02 mg of added Pb (0.002%).

&—Use ACS reagent grade.&1S (USP27)
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BRIEFING

2’,4’,5’,7’-Tetrabromofluorescein. This new reagent is to be
used in the Benzethonium chloride test in the proposed monograph
Anthrax Vaccine Adsorbed.

(HDQ: M. Marques) RTS—39998-6

Add the following:

&2’,4’,5’,7’-Tetrabromofluorescein (Eosin Y, Eosin Yel-

lowish, Eosin Bromo ES, Solvent Red 43, Acid Red 87),

C20H8Br4O5—167.8 [630-20-6]—Dark red to brown pow-

der. Solubility 0.1% in water (clear orange solution). Use

a suitable grade.&1S (USP27)

BRIEFING

Tetrabutylammonium Bromide, USP 26 page 2515—See
briefing under Acetaldehyde.

(HDQ: M. Marques) RTS—39837-96

Change to read:

Tetrabutylammonium Bromide, (C4H9)4NBr—322.37—
White crystalline powder.
Assay—Dissolve about 34 mg, accurately weighed, in 50 mL of

glacial acetic acid. Titrate with 0.1 N perchloric acid VS, determin-
ing the endpoint potentiometrically. Perform a blank determina-
tion, and make any necessary corrections. Each mL of 0.1 N
perchloric acid is equivalent to 32.24 mg of (C4H9)4NBr. Not less
than 99% is found.
Melting range h741i: between 1038 and 1058.

&—Use ACS reagent grade.&1S (USP27)

BRIEFING

1,1,2,2-Tetrachloroethane. This new reagent is to be used in
the Benzethonium chloride test in the proposed monograph An-
thrax Vaccine Adsorbed.

(HDQ: M. Marques) RTS—39998-7

Add the following:

&1,1,2,2-Tetrachloroethane, C2H2Cl4—167.8 [630-20-

6]—Colorless clear liquid. Specific gravity: 1.553. Refrac-

tive index at 208 is 1.481. Use a suitable grade.&1S (USP27)

BRIEFING

Tetrahydrofuran, USP 26 page 2516—See briefing under
Acetaldehyde.

(HDQ: M. Marques) RTS—39837-97

Change to read:

Tetrahydrofuran, C4H8O—72.11—Colorless liquid, having a
characteristic, pungent odor. Miscible with water and with com-
mon organic solvents. When mixed with water, generates some
heat and shrinks in volume; when mixed with chloroform, gener-
ates considerable heat. The name and concentration of any suitable
preservative, not exceeding 0.1%, added to prevent formation of
peroxides, are stated on the label. Preserve in small, well-filled
containers, protected from light.
Specific gravity h841i: between 0.884 and 0.886.
Distilling range, Method II h721i: between 658 and 668.
Acidity—Mix 5.0 mL with 10 mL of water and 1 drop of methyl

red TS: any pink color produced is changed to yellow by addition
of not more than 0.25 mL of 0.020 N sodium hydroxide.
Water, Method I h921i: not more than 0.1%.
Residue on evaporation—Evaporate 10 mL (12 g) on a steam

bath to dryness, and dry the residue at 1058 for 1 hour: the weight
of the residue is not more than 2 mg if a preservative is present, or
not more than 1 mg if no preservative is declared on the label.

&—Use ACS reagent grade.&1S (USP27)

BRIEFING

Tetrahydrofuran, Stabilizer-Free, USP 26 page 2516—See
briefing under Acetaldehyde.

(HDQ: M. Marques) RTS—39837-98

Change to read:

Tetrahydrofuran, Stabilizer-Free—Use a suitable grade.79

&
&1S (USP27)
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BRIEFING

Tetramethylammonium Bromide, USP 26 page 2516—See
briefing under Acetaldehyde.

(HDQ: M. Marques) RTS—39837-99

Change to read:

Tetramethylammonium Bromide, (CH3)4NBr—154.05—Col-
orless crystals. Soluble in water; sparingly soluble in absolute al-
cohol; insoluble in chloroform and in ether.
Assay—Transfer about 400 mg, accurately weighed, to a beaker,

add 50 mL of water and 10 mL of diluted nitric acid, swirl to dis-
solve the test specimen, add 50.0 mL of 0.1 N silver nitrate VS, and
mix. Add 2 mL of ferric ammonium sulfate TS, and titrate the ex-
cess silver nitrate with 0.1 N ammonium thiocyanate VS: each mL
of 0.1 N silver nitrate consumed is equivalent to 15.41 mg of
(CH3)4NBr. Not less than 98% is found.

&—Use ACS reagent grade.&1S (USP27)

BRIEFING

Thiourea, USP 26 page 2517—See briefing under Acetalde-
hyde.

(HDQ: M. Marques) RTS—39837-100

Change to read:

Thiourea, (NH2)2CS—76.12—White, odorless crystals or a
white, crystalline powder. Soluble in water and in alcohol.
Assay—Weigh accurately 1 g, transfer to a 250-mL volumetric

flask, dissolve in 50 mL of water, and dilute with water to volume.
Pipet 20 mL of the well-mixed solution into a suitable flask, and
add 25.0 mL of 0.1 N silver nitrate VS and 10 mL of ammonia TS.
Shake vigorously for 2 minutes, heat to boiling, and cool. Add 60
mL of diluted nitric acid, shake vigorously, filter, and wash the resi-
due well with water. Add 2 mL of ferric ammonium sulfate TS to
the combined filtrate and washings, and titrate with 0.1 N ammo-
nium thiocyanate VS. Each mL of 0.1 N silver nitrate consumed is
equivalent to 3.806 mg of (NH2)2CS. Not less than 99% is found.
Solubility—A solution of 1 g in 20 mL of water is complete,

clear, and colorless.
Melting range, Method I h741i: between 1768 and 1828.
Loss on drying h731i—Dry it at 1058 for 2 hours: it loses not

more than 0.5% of its weight.
Residue on ignition (Reagent test)—Ignite 1 g with 0.5 mL of

sulfuric acid: the residue weighs not more than 1.5 mg (0.15%).
Sensitiveness—Dissolve 280 mg of bismuth subnitrate in 12 mL

of nitric acid, and dilute with water to 200 mL. Dilute 1 mL of this
solution with water to 100 mL, and to 10 mL of the dilution add 1
mL of test solution (1 in 5): a distinct yellow color is produced
immediately.

&—Use ACS reagent grade.&1S (USP27)

BRIEFING

p-Toluenesulfonic Acid, USP 26 page 2518—See briefing un-
der Acetaldehyde.

(HDQ: M. Marques) RTS—39837-101

Change to read:

p-Toluenesulfonic Acid, CH3C6H4SO3H � H2O—190.22—
White, hygroscopic crystals or crystalline powder. Soluble in
water, in alcohol, and in ether.
Assay—Weigh accurately about 5 g, previously dried over sul-

furic acid for 18 hours, and dissolve in about 250 mL of water con-
tained in a 500-mL conical flask. Add 0.15 mL of bromothymol
blue TS, and titrate with 1 N sodium hydroxide VS to a blue end-
point. Each mL of 1 N sodium hydroxide is equivalent to 190.2 mg
of CH3C6H4SO3H � H2O. Not less than 99% is found.
Melting range h741i: between 1048 and 1068, the test specimen

having been dried over sulfuric acid for 18 hours.
Loss on drying h731i—Dry it over sulfuric acid to constant weight:
it loses not more than 1% of its weight.
Solubility—Separate 200-mg portions dissolve completely in 5

mL of alcohol and in 5 mL of ether, respectively.
Residue on ignition h281i: negligible, from 200 mg.
Free sulfate—Dissolve 500 mg in 10 mL of water, and add 1 mL

of dilute hydrochloric acid (1 in 20) and 1 mL of barium chloride
TS: any turbidity produced within 10 minutes does not exceed that
of a control containing 0.05 mg of added SO4 (0.01%).

&—Use ACS reagent grade.&1S (USP27)

BRIEFING

Trichlorotrifluoroethane,USP 26 page 2518—See briefing un-
der Acetaldehyde.

(HDQ: M. Marques) RTS—39837-102

Change to read:

Trichlorotrifluoroethane—Use a suitable grade.80

&ACS reagent grade.&1S (USP27)
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BRIEFING

Water Vapor Detector Tube, USP 26 page 2521—See briefing
under Acetaldehyde.

(HDQ: M. Marques) RTS—39837-103

Change to read:

Water Vapor Detector Tube—A fuse-sealed glass tube so de-
signed that gas may be passed through it and containing suitable
absorbing filters and support media for the indicator, which con-
sists of a selenium sol in suspension in sulfuric acid. [NOTE—A
suitable detector tube that conforms to the monograph specification
is available from Draeger Safety, Inc., P.O. Box 120, Pittsburgh,
PA 15230-0120 as Reference Number 67 28531, Measuring Range
5 to 250 mg per cubic meter. Tubes having conditions other than
those specified in the monograph may be used in accordance with
the section entitled Tests and Assays in the General Notices and
Requirements.]

&Mea s u r i n g r a ng e : 5 t o 2 5 0 mg p e r c ub i c

meter.110&1S (USP27)

BRIEFING

Zinc Acetate, USP 26 page 2522—See briefing under Acetalde-
hyde.

(HDQ: M. Marques) RTS—39837-104

Change to read:

Zinc Acetate, Zn(CH3COO)2 � 2H2O—219.51—Colorless
crystals or white, crystalline plates, having a slight odor of acetic
acid. A 1-g portion dissolves in about 2.5 mL of water and in about
30 mL of alcohol.
Insoluble matter(Reagent test)—Twenty g, dissolved in 200 mL

of water and 2 mL of glacial acetic acid, shows not more than 1.0
mg of insoluble matter (0.005%).
Chloride (Reagent test)—Two g shows not more than 0.01 mg

of Cl (5 ppm).
Nitrate—Dissolve 1 g in 10 mL of water and 50 mL of indigo

carmine TS, and then add 10 mL of sulfuric acid: the blue color
persists for 5 minutes (about 0.005%).
Sulfate (Reagent test, Method II )—Dissolve 20 g in 200 mL of

water, add 1 mL of hydrochloric acid, and filter: the filtrate, 10 mL
of barium chloride TS being used, yields not more than 1.0 mg of
residue (0.002% as SO4).
Alkalies and earths—Dissolve 2 g in 140 mL of water, add 10

mL of stronger ammonia TS, completely precipitate the zinc with
hydrogen sulfide, and filter. To 75 mL of the filtrate add 5 drops of
sulfuric acid, evaporate, and ignite: the residue weighs not more
than 1 mg (0.1%).

Arsenic h211i—Dissolve 6 g in water: the limit is 0.5 ppm.
Iron h241i—Dissolve 2 g in 45 mL of water, and add 2 mL of

hydrochloric acid: the solution shows not more than 0.01 mg (5
ppm).
Lead h251i—Dissolve 1 g in 20 mL of water. To 5 mL of the

solution add 0.02 mg of Pb and 12 mL of potassium cyanide solu-
tion (3 in 20), and dilute with water to 50 mL (A). To the remaining
15 mL add 12 mL of the potassium cyanide solution, and dilute to
50 mL with water (B). Then to each add 5 drops of sodium sulfide
TS: B is not darker than A (0.004%).

&—Use ACS reagent grade.&1S (USP27)

VOLUMETRIC SOLUTIONS

BRIEFING

Lead Nitrate, Hundredth-Molar (0.01 M). This new volu-
metric solution is used in the test for Limit of sodium chloride
and sodium sulfate under Sodium Cetostearyl Sulfate, which ap-
pears elsewhere in this number of PF.

(HDQ: M. Marques) RTS—39843-4

Change to read:

&Lead Nitrate, Hundredth-Molar (0.01 M)
Pb (NO3)2, 331.21

3.312 g in 1000 mL

Xylenol Orange Triturate—Triturate 1 part of xylenol or-

ange with 99 parts of potassium nitrate.

0.1 M Lead Nitrate—Dissolve 33 g of lead nitrate in 1000

mL of water. Standardize the solution as follows. To 20.0

mL of the lead nitrate solution add 300 mL of water. Add

about 50 mg of Xylenol Orange Triturate, and add methe-

namine until the solution becomes violet-pink. Titrate with

0.1 M edetate disodium VS to the yellow endpoint. Calcu-

late the molarity.

Dilute 50.0 mL of 0.1 M Lead Nitrate to 500.0 mL with

water.&1S (USP27)
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BRIEFING

Reagent Footnotes, USP 26 page 2538, page 3013 of the First
Supplement, page 3373 of PF 27(6) [Nov.–Dec. 2001], page 553 of
PF 28(2) [Mar.–Apr. 2001], page 1952 of PF 28(6) [Nov.–Dec.
2002], page 266 of PF 29(1) [Jan.–Feb. 2003], and page 508 of
PF 29(2) [Mar. –Apr. 2003]. An extensive revision to items in
the Reagent Specifications and Reagent Footnotes sections is made
to provide a more consistent and user-friendly document. Some ob-
solete reagents and their respective footnotes are deleted; and, to
the extent possible, specifications are harmonized with the Amer-
ican Chemical Society Reagent Specifications. Also, the contact
information for possible suppliers is updated. See briefing under
Acetaldehyde, which appears elsewhere in this number of PF.

(HDQ: M. Marques) RTS—39837-1

Reagent Footnotes

Change to read:
1 A suitable grade is available as b-(Acetylmercapto)isobutyric

Acid, catalog number 39059, from Senn Chemicals AG P.O.
Box 267, CH-8157 Dielsdorf, Switzerland.

&www.sennchem.com.&1S (USP27)

Change to read:
2 A suitable grade is available commercially as ‘‘Triton X-100’’

from Rohm and Haas Co., Philadelphia, PA 19105.

&Sigma-Aldrich, www.sigma-aldrich.com.&1S (USP27)

Delete the following:
& 3 A suitable grade is basic aluminum oxide, activity grade I,

available from M. Woelm, Eschwege, Germany, or from U.S. dis-
tributors.&1S (USP27)

Change to read:
4 A suitable grade for theDissolution test for Carisoprodol Tablets

is Type VIII-A, from barley malt, available from Sigma Chemical
Company, St. Louis, MO 63178.

&Sigma-Aldrich, www.sigma-aldrich.com.&1S (USP27)

Change to read:
5 A suitable resin is ‘‘Amberlite IRA-400,’’ produced by Rohm

and Haas Co., Philadelphia, PA 19105, and available through Mal-
linckrodt, Inc., P.O. Box 5439, St. Louis, MO 63147.

&available from Sigma-Aldrich, www.sigma-aldrich.

com.&1S (USP27)

Change to read:
6 A suitable resin is ‘‘AG-50W-X12,’’ produced by BioRad La-

boratories, Attn: Chemical Division, 1000 Alfred Nobel Drive,
Hercules, CA 94547.

&www.bio-rad.com.&1S (USP27)

Change to read:
7 A suitable resin is ‘‘Dowex 1X4,’’ produced by the Dow Chem-

ical Co., Midland, MI 48640, and available through J. T. Baker
Chemical Co., Phillipsburg, NJ 08865.

&available from Sigma-Aldrich, www.sigma-aldrich.

com.&1S (USP27)

Change to read:
8 A suitable grade is available from commercially from Eastman

Kodak Co., Rochester, NY 14650.

&TCI America, www.tciamerica.com.&1S (USP27)

Change to read:
9 A suitable grade is ‘‘Dioctyl Sebacate,’’ produced by the Harch-

em Division, Wallace and Tiernan, Inc., 25 Main St., Belleville, NJ
07101.

&available from Sigma-Aldrich, www.sigma-aldrich.

com.&1S (USP27)

Change to read:
10 A suitable grade is available from Regis Chemical Co., 1101 N.

Franklin St., Chicago, IL 60610.

&Sigma-Aldrich, www.sigma-aldrich.com.&1S (USP27)

Delete the following:
&11 A suitable grade is available from Aldrich Chemical Co., 940

W. St. Paul Ave., Milwaukee, WI 53233. &1S (USP27)

Delete the following:
&13 Where Hammersten type casein is specified, a suitable grade

is available commercially, as Catalog No. 7-E397, from J. T. Baker
Chemical Co., 222 Red School Lane, Phill ipsburg, NJ
08865.&1S (USP27)

Change to read:
14 A suitable grade is available commercially as ‘‘Dowex 50-W-

X8, 20–50 Mesh’’ from J. T. Baker Chemical Co., Phillipsburg, NJ
08865.

&‘‘Dowex 50-W- X8-100’’, from Sigma-Aldrich, www.sig-

ma-aldrich.com.&1S (USP27)

Change to read:
15 A suitable grade is available as ‘‘Bio-Rex 70’’ from BioRad

Laboratories, Attn: Chemical Division, 1000 Alfred Nobel Drive,
Hercules, CA 94547.

&www.bio-rad.com.&1S (USP27)
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Change to read:
16 A suitable grade is available commercially as ion-exchange re-

sin–analytical grade, 50W-X2, 100–200 mesh, from BioRad La-
boratories, Attn: Chemical Division, 1000 Alfred Nobel Drive,
Hercules, CA 94547.

&as DOWEX-50X2-100, from Sigma-Aldrich, www.sigma-

aldrich.com.&1S (USP27)

Change to read:
17 A suitable resin is ‘‘Dowex 50W-X8,’’ produced by the Dow

Chemical Co., Midland, MI 48640, and available through J.T. Ba-
ker Chemical Co., Phillipsburg, NJ 08865, or available in bulk
form and in prefilled chromatography columns as ‘‘AG 50W-
X8’’ from BioRad Laboratories, Attn: Chemical Division, 1000
Alfred Nobel Drive, Hercules, CA 94547.

&available from Sigma-Aldrich, www.sigma-aldrich.

com.&1S (USP27)

Change to read:
18 A suitable grade is available commercially as ‘‘Amberlyst 15’’

from Rohm and Haas Co., Philadelphia, PA 19105, and from Mal-
linckrodt, Inc., Second and Mallinckrodt Sts., St. Louis, MO
63147, or as ‘‘Dowex 50-W-X2’’ from BioRad Laboratories, Attn:
Chemical Division, 1000 Alfred Nobel Drive,Hercules, CA 94547.

&or as ‘‘Dowex 50-W-X2’’ from Sigma-Aldrich, www.sig-

ma-aldrich.com.&1S (USP27)

Change to read:
19 A suitable grade is available as M-300 from Analtech, Inc.,

Newark, DE 19711.

&from EMD Chemicals, www.emdchemicals.com.&1S (USP27)

Change to read:
20 A suitable grade is available commercially, in precoated plate

form, as ‘‘Eastman Chromagram Sheet Cellulose with fluorescent
indicator,’’ from Eastman Organic Chemicals, Rochester, NY
14650.

&with fluorescent indicator, from EMD Chemicals,

www.emdchemicals.com.&1S (USP27)

Delete the following:
&21 A suitable grade is available as ‘‘4-Chloroaniline’’, catalog

number 47,722-2, from Sigma-Aldrich, Inc., P.O. Box 2060, Mil-
waukee, WI 53201.&1S (USP27)

Delete the following:
&22 A suitable grade is available from Burdick and Jackson La-

bora to r i es , Inc . , 1953 S. Harvey St . , Muskegan, MI
49442.&1S (USP27)

Change to read:
23 A suitable grade is available from GFS Chemicals, Inc., 867

McKinley Ave., Columbus, OH 43223.

&www.gfschemicals.com.&1S (USP27)

Change to read:
24 A suitable grade is ‘‘Chromosorb W, AW-DMCS,’’ available

from Applied Science Laboratories, Inc., P.O. Box 440, State Col-
lege, PA 16801.

&Alltech, www.alltechweb.com.&1S (USP27)

Change to read:
26 Suitable grades are ‘‘Chromosorb P’’ and ‘‘Chromosorb W,’’

available from Johns-Manville Corp., 22 East 40th St., New York,
NY 10016.

&Alltech, www.alltechweb.com.&1S (USP27)

Change to read:
27 A suitable grade is available

&as a mixture of the 2,7- and 2,8-isomers, catalog number

ED-926,&1S (USP27)

from Cambridge Isotope Laboratories, Inc., 50 Frontage Road,
Andover, MA 01810.

&www.isotope.com.&1S (USP27)

Change to read:
28 A suitable grade is available from Phase Separations, 140

Waters St., Norwalk, CT 06854.

&Alltech, www.alltechweb.com.&1S (USP27)

Change to read:
30 A suitable grade is available as Ion Pair Cocktail Q12 (catalo-

gue number 404031) from Regis Technologies, Inc., 8210 Austin
Avenue, P.O. Box 519, Morton Grove, IL 60053; Web site:

&
&1S (USP27)

www.registech.com.

Change to read:
31 A suitable chromatographic grade is ‘‘Gas-Chrom Q,’’ avail-

able from Applied Science Laboratories, Inc., P.O. Box 440, State
College, PA 16801.

&Alltech, www.alltechweb.com.&1S (USP27)

Delete the following:
&32 Suitable grades are available commercially under the trade

names ‘‘Florex XXS’’ (a moderately coarse powder) and ‘‘Florex
XXX’’ (a very fine powder) from the Floridin Co., 3 Penn Center,
Pittsburgh, PA 15235, or from laboratory supply houses.
NOTE—For the assay of Sorbitol and Sorbitol Solution, use a

grade known as ‘‘Florex AARVM,’’ available from the Floridin
Co., or the equivalent.&1S (USP27)

Delete the following:
&33A suitable grade is available from Boehringer Mannheim Bio-

chemicals, P.O. Box 50414, Indianapolis, IN 46250.&1S (USP27)

Change to read:
34 A suitable grade is available as Bovine Hemoglobin substrate

powder from Sigma Chemical Company, P.O. Box 14508, St.
Louis, MO 63178-9916.

# 2003 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

Pharmacopeial Forum
1258 IN-PROCESS REVISION Vol. 29(4) [July–Aug. 2003]

In
-P

ro
ce

ss
R

ev
is

io
n



&Sigma-Aldrich, www.sigma-aldrich.com.&1S (USP27)

Change to read:
35 Suitable grades are available commercially as Hexadecyl Pal-

mitate, Catalog number 940-419, from Phase Separations, 140
Waters St., Norwalk, CT 06854, Palmitic acid palmityl ester, Cat-
alog number PO 169, from Sigma Chemical Company, P.O. Box
14508, St. Louis, MO 63178-9916, and Cetyl Palmitate, Catalog
number C1203, from Spectrum Chemical Mfg. Corp., 14422 South
San Pedro St., Gardena, CA 90248–9985.

&and Palmitic Acid Palmityl Ester from Sigma-Aldrich,

www.sigma-aldrich.com and Cetyl Palmitate, Catalog num-

ber C1203, from Spectrum Chemical Mfg. Corp.,

www.spectrumchemical.com.&1S (USP27)

Delete the following:
&36 A suitable grade is available from TCI America, 9211 N. Har-

borgate St., Portland, OR 97203.

Change to read:
37 A suitable resin is ‘‘Amberlite MB-1,’’ produced by Rohm and

Haas Co., Philadelphia, PA 19105.

&‘‘Amberlite MB-150,’’ available from Sigma-Aldrich,

www.sigma-aldrich.com.&1S (USP27)

Delete the following:
&38 A suitable grade is available as catalogue number 230139

from ICN Biomedicals, 1263 S. Chillicothe Road, Aurora, OH
44202.&1S (USP27)

Delete the following:
&39 A suitable grade is available commercially from The Upjohn

Co., Fine Chemicals Marketing, Kalamazoo, MI 49001.&1S (USP27)

Delete the following:
&40 A suitable grade is available as Amadec-F from Burdick and

Jackson Laboratories, Inc., Muskegon, MI 49442.&1S (USP27)

Delete the following:
&41 A suitable grade is ‘‘Florisil,’’ available from the Floridin Co.,

3 Penn Center, Pittsburgh, PA 15235.&1S (USP27)

Delete the following:
&42 A suitable grade is ‘‘Florisil, 60–100 mesh,’’ available from

the Floridin Co., 3 Penn Center, Pittsburgh, PA 15235.&1S (USP27)

Change to read:
44 A suitable grade is available as ‘‘2-naphthyl-6,8-disulfonic acid

dipotassium salt’’ from Pfaltz and Bauer, Inc., Div. of Aceto Chem-
ical Corporation, 375 Fairfield Ave., Stamford, CT 06902.

&www.pfaltzandbauer.com.&1S (USP27)

Delete the following:
&45 A suitable grade is available as Catalog No. C1115 from TCI

America, 9211 N. Harborgate St., Portland, OR 97203.&1S (USP27)

Change to read:
50 A suitable grade is available commercially as ‘‘Palladium Cat-

alyst, Type I (5% Palladium on Calcium Carbonate),’’ from Engel-
hard Industries, Inc., 113 Astor St., Newark, NJ 07114.

&fax number (864) 885-1375.&1S (USP27)

Delete the following:
&51 A suitable grade is available from Aldrich Library of Rare

Chemicals, (CAS #103-81-1), 101 West Saint Paul Avenue, Mil-
waukee, WI 53233.&1S (USP27)

Delete the following:
&52 A suitable grade is available from Aldrich Chemical Com-

pany, Inc., 1001 West Saint Paul Avenue, Milwaukee WI 53233,
and Fluka Chemical Corp., 980 South 2nd Street, Ronkonkoma
NY 11779-7238.&1S (USP27)

Change to read:
53 A suitable grade is available from Worthington Biochemical

Corp., Route 9, Freehold, NJ 07728.

&www.worthington-biochem.com.&1S (USP27)

Change to read:
54 A suitable grade is available commercially as ‘‘Brij-35’’. from

ICI Americas Inc., Wilmington, DE 19897.

&
&1S (USP27)

Change to read:
55 Suitable grades are available

&as catalog number U 232, &1S (USP27)

from J. T. Baker Chemical Co., Phillipsburg, NJ 08865 (Catalog
No. U 232), or from E. I. du Pont de Nemours and Co., Wilming-
ton, DE 19898 (‘‘Elvanol 51-05’’).

&www.jtbaker.com.&1S (USP27)

Change to read:
56Suitable grades are available as product numbers 33, 714-5, and

&A suitable grade is available as product number&1S (USP27)

P4272 from Sigma-Aldrich, 1-800-558-9160; www.sigma-al-
drich.com.

Change to read:
57 A suitable grade is available commercially as ‘‘Silica Gel H’’.

from Brinkmann Instruments, Inc., Cantiague Rd., Westbury, NY
11590.

&
&1S (USP27)

Change to read:
58 From H. J. Conn, ‘‘Biological Stains, 7th Edition,’’ 1961, p.

294. Color Index No. 50240, Williams & Wilkins, Baltimore, MD.
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&A suitable grade is available as catalog number 10,

214-8 from Sigma-Aldr ich, www.sigma-aldr ich.

com.&1S (USP27)

Change to read:
61 A suitable grade is available commercially as ‘‘Silica Gel G’’.

from Brinkmann Instruments, Inc., Cantiague Rd., Westbury, NY
11590.

&
&1S (USP27)

Change to read:
63 A suitable grade is available commercially as ‘‘Silica Gel GF

254’’. from Brinkmann Instruments, Inc., Cantiague Rd., West-
bury, NY 11590.

&
&1S (USP27)

Change to read:
64 A suitable grade is available as ‘‘Silica Gel 60 silanized RP-2

F254,’’ from EM Industries, Inc., 7 Skyline Drive, Hawthorne, NY
10532.

&EMD Chemicals, www.emdchemicals.com.&1S (USP27)

Change to read:
67 A suitable grade for reverse phase high-pressure liquid

chromatography is available as ‘‘LiChrosorb SI60, Reverse
Phase’’. from EM SCIENCE, 480 Democrat Road, Gibbstown,
NJ 08027.

&
&1S (USP27)

Change to read:
68 A suitable grade, in a controlled-diameter, spherical, porous

form, is available commercially as ‘‘Zorbax Sil,’’ from E. I. du
Pont de Nemours and Co., Inc., Instrument Products Div., Wil-
mington, DE 19898.

&Agilent, www.agilent.com.&1S (USP27)

Change to read:
69 A suitable grade is ‘‘Chromosorb W-AW’’. available from

Johns-Manville Corp., 22 East 40th St., New York, NY 10016.

&
&1S (USP27)

Change to read:
70 Suitable silanized grades for gas chromatography are ‘‘Gas

Chrom Q,’’ available from Applied Science Labs., Inc., P.O. Box
440, State College, PA 16801, and ‘‘Chromosorb W (AW- DMCS-
treated),’’ available from Johns-Manville Corp., 22 East 40th
Street, New York, NY 10016.

&and ‘‘Chromosorb W (AW- DMCS-treated).&1S (USP27)

Change to read:
71 A suitable grade for column chromatography is acid-washed

‘‘Celite 545,’’ available from Johns-Manville Corp., 22 East 40th
St., New York, NY 10016.

&Sigma-Aldrich, www.sigma-aldrich.com.&1S (USP27)

Change to read:
73 A suitable grade is available as ‘‘OV-25’’. from Applied

Science Laboratories, Inc., P.O. Box 440, State College, PA 16801.

&
&1S (USP27)

Delete the following:
&74 A suitable grade is available from Research Plus Laboratories,

Inc., Bayonne, NJ 07002.&1S (USP27)

Delete the following:
&76 A suitable grade is ‘‘No. 1252 Starch soluble GR meeting FIP

standard,’’ available from EM Science, 480 Democrat Road,
Gibbstown, NJ 08027.&1S (USP27)

Change to read:
77 A suitable grade is available commercially as ‘‘BioBeads S-

X3’’ from Bio-Rad, Richmond, CA 94804.

& ‘‘ B i oB e a d s S -X ’’ f r om B i o -R a d , www. b i o -

rad.com.&1S (USP27)

Delete the following:
&79 A suitable grade is available from Fisher Scientific Co., 711

Forbes Ave., Pittsburgh, PA 15215, and Burdick and Jackson La-
boratories, Inc., Muskegon, MI 49442.&1S (USP27)

Delete the following:
&80 A suitable preparation, listed as ‘‘Freon-TF aerosol,’’ is avail-

able from E. I. du Pont de Nemours and Co., Wilmington, DE
19898&1S (USP27)

Change to read:
82 A suitable grade is available as ‘‘Meth-Prep II’’ from Alltech,

Applied Science, P.O. Box 440, State College, PA 16801.

&www.alltechweb.com.&1S (USP27)

Delete the following:
&84 A suitable grade is available from Fluka Chemical Corpora-

tion, 255 Oser Ave., Hauppause, NY 11788 and from Pfaltz and
Bauer, Inc., Div. of Aceto Chemical Corporation, 375 Fairfield
Ave., Stamford, CT 06902.&1S (USP27)

Change to read:
85 A suitable grade is available, as a concentrate, from Worthing-

ton Diagnostics, Division of Millipore Corp., Freehold, NJ 07728

&www.millipore.com.&1S (USP27)

Delete the following:
&86 A suitable stock solution is available commercially as ‘‘Topfer

Reagent’’ (0.5% methyl yellow in alcohol), from Anderson La-
boratories, Inc., 5901 Fitzhugh Ave., P.O. Box 8429, Fort Worth,
TX 76112.&1S (USP27)

Change to read:
87 A suitable grade is available as ‘‘Antifoam Reagent’’, catalog

number 2210, from Dow Corning Corporation, Midland, MI
48686.

&www.dowcorning.com.&1S (USP27)

Delete the following:
&88 A suitable grade is available from Fluka, 1-800-558-9160;

Web site: www.sigma-aldrich.com.&1S (USP27)

# 2003 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

Pharmacopeial Forum
1260 IN-PROCESS REVISION Vol. 29(4) [July–Aug. 2003]

In
-P

ro
ce

ss
R

ev
is

io
n



Change to read:
89 A suitable grade is available as product number 5600 from Lan-

caster Synthesis, Inc., P.O. Box 1000, Windham, NH 03087-9977.

&www.lancastersynthesis.com.&1S (USP27)

Change to read:
90 A suitable grade is available as ‘‘Human Total Protein’’ (8 g/

dL), catalog number 540-10, from Sigma Chemical Co., St. Louis,
MO 63178.

&Protein Standard Solution, catalog number 540-10, from

Sigma-Aldrich, www.sigma-aldrich.com.&1S (USP27)

Delete the following:
&91 A suitable grade is available from Sigma-Aldrich, 1-800-

558-9160; www.sigma-aldrich.com.&1S (USP27)

Delete the following:
&92 A suitable grade is available from Sigma-Aldrich, 1-800-325-

3010; www.sigma-aldrich.com.&1S (USP27)

Change to read:
93 The reagent is available from Fluka Chemical Corporation,

1001 West St. Paul Avenue, Milwaukee, WI 53233.

&www.sigma-aldrich.com.&1S (USP27)

Change to read:
95 A suitable grade is available as catalogue number M7,920-4

from Aldrich Chemical Co., 940 W. St. Paul Ave., Milwaukee,
WI 53233.

&Sigma-aldrich, www.sigma-aldrich.com.&1S (USP27)

Delete the following:
&96 A suitable grade is available from Sigma-Aldrich, Inc.,

P.O. Box 2060, Milwaukee, WI 53201; www.sigma-aldrich.
com&1S (USP27)

Add the following:

&100A suitable grade is available from either BD Bios-

ciences, Clontech, 1020 East Meadow Circle, Palo Alto,

CA 94303-4230 www.bdbiosciences.com or Applied Bio-

systems, 850 Lincoln Centre Drive, Foster City, CA

94404. www.appliedbiosystems.com.&1S (USP27)

Add the following:

&101A suitable grade is available from Applied Biosys-

tems, 850 Lincoln Centre Drive, Foster City, CA 94404.

www.appliedbiosystems.com.&1S (USP27)

Add the following:

&102A suitable grade is available from BD Biosciences,

Clontech, 1020 East Meadow Circle, Palo Alto, CA

94303-4230. www.bdbiosciences.com.&1S (USP27)

Add the following:

&103A suitable grade is commercially available as ‘‘Protex

6L’’ from Genencor, www.genencor.com200 Meridian Cen-

tre Blvd., Rochester, NY 14618, or as ‘‘Optimase

Enzyme’’ from Solvay Enzymes Inc., 1003 Industrial Pkwy,

Elkhar t , IN 46516. www.solvaypharmaceut icals .

com.&1S (USP27)

Add the following:

&105A suitable grade is available as camphene, 95%, cat-

alog number 45,606-5, from Sigma-Aldrich, P.O. Box 2060,

Milwaukee, WI 53201; www.sigma-aldrich.com.&1S (USP27)

Add the following:

~106 Commercially available as DEAE-Sepharose.
~USP27

Add the following:

~107 There are many manufacturers and suppliers of these

reagents that are licensed by the Center for Biological Eva-

luation and Research, Food and Drug Administration. Some

examples of licensed manufacturers or suppliers are the fol-

lowing: Gamma Biologics, Houston, TX; and Ortho Diag-

nostics, Raritan, NJ.
~USP27

Add the following:

~109 The reagent is manufactured by Coulter Electronics

Diagnostics, Hialeah, FL and is available from many sup-

pl iers under the name of Zapoglobin1 (or Zap-

oglobin1).
~USP27
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Add the following:

&110 Available from Draeger Safety, Inc., www.draeger.

com, or from Gastec Corp., www.gastec.co.jp, distributed

in the USA by www.nextteq.com.&1S (USP27)

Add the following:

&111 Available from Draeger Safety, Inc., www.draeger.

com.&1S (USP27)

REFERENCE TABLES

BRIEFING

Container Specifications for Capsules and Tablets, USP 26
page 2540, page 3014 of the First Supplement, and page 508 of
PF 29(2) [Mar.–Apr. 2003].

(HDQ) RTS—39761-2; 39894-2; 39894-3; 39894-5; 39894-6

The following table is provided as a reminder for the pharmacist
engaged in the typical dispensing situation who already is ac-
quainted with the Packaging and storage requirements set forth
in the individual monographs. It lists the capsules and tablets that
are official in the United States Pharmacopeia and indicates the
relevant tight (T), well-closed (W), and light-resistant (LR) speci-
fications applicable to containers in which the drug that is repack-
aged should be dispensed.
This table is not intended to replace, nor should it be interpreted

as replacing, the definitive requirements stated in the individual
monographs.

Container Specifications for Capsules and Tablets

Monograph Title
Container

Specification

Add the following:

~

Black Cohosh Tablets T, LR
~USP27

Add the following:

~

Desogestrel and Ethinyl Estradiol

Tablets W
~USP27

Monograph Title
Container

Specification

Add the following:

&Irbesartan Tablets W&1S (USP27)

Add the following:

&Irbesartan and Hydrochlorothiazide

Tablets W&1S (USP27)

Add the following:

&Isradipine Capsules T&1S (USP27)

Add the following:

&Loratadine Tablets T&1S (USP27)

Add the following:

&Quinapril Tablets W&1S (USP27)

BRIEFING

Description and Relative Solubility of USP and NF Articles,
USP 26 page 2546, page 3014 of the First Supplement, page 5310
of PF 23(6) [Nov.–Dec. 1997], page 7017 of PF 24(5) [Sept.–Oct.
1998], page 8282 of PF 25(3) [May–June 1999], page 8589 of PF
25(4) [July–Aug. 1999], page 8917 of PF 25(5) [Sept.–Oct. 1999],
page 9254 of PF 25(6) [Nov.–Dec. 1999], page 504 of PF 26(2)
[Mar.–Apr. 2000], page 837 of PF 26(3) [May–June 2000], page
1135 of PF 26(4) [July–Aug. 2000], page 1385 of PF 26(5) [Sept.–
Oct. 2000], page 1907 of PF 27(1) [Jan.–Feb. 2001], page 2281 of
PF 27(2) [Mar.–Apr. 2001], page 2839 of PF 27(4) [July–Aug.
2001], page 3120 of PF 27(5) [Sept.–Oct. 2001], page 3374 of
PF 27(6) [Nov.–Dec. 2001], page 116 of PF 28(1) [Jan.–Feb.
2002], page 554 of PF 28(2) [Mar.–Apr. 2002], page 853 of PF
28(3) [May–June 2002], page 1236 of PF 28(4) [July–Aug.
2002], page1542 of PF 28(5) [Sept.–Oct. 2002], page 1953 of
PF 28(6) [Nov.–Dec. 2002], page 266 of PF 29(1) [Jan.–Feb.
2003], and page 509 of PF 29(2) [Mar.–Apr. 2003].

(HDQ) RTS—34173-1; 39490-1; 39490-2; 39520-1; 39536-
3; 39536-5; 39566-1; 39703-1; 39704-1

Add the following:

&Alfadex: Awhite or almost white, amorphous or crys-

talline powder. Freely soluble in water and in propylene gly-

col; practically insoluble in ethanol and in methylene

chloride.&1S (USP27)
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Add the following:

&Betahistine Hydrochloride: White to almost yellow,

crystalline powder. Very hygroscopic. Melts between 1518

and 1548. Very soluble in water; freely soluble in alcohol;

practically insoluble in isopropyl alcohol.&1S (USP27)

Add the following:

&Low-Substituted Carboxymethylcellulose Sod-

ium: Awhite or almost white powder or short fibers. Prac-

tically insoluble in acetone, in alcohol, and in toluene. It

swells in water to form a gel.&1S (USP27)

Change to read:

Cefixime: White to light yellow, crystalline powder. Freely
soluble in methanol; soluble

&Soluble in methanol and&1S (USP27)

in propylene glycol; slightly soluble in alcohol, in acetone, and in
glycerin; very slightly soluble in 70% sorbitol and in octanol; prac-
tically insoluble in ether, in ethyl acetate, in hexane, and in water.

Delete the following:
&Cinoxate: Slightly yellow, practically odorless, viscous liquid.
Very slightly soluble in water; slightly soluble in glycerin; soluble
in propylene glycol. Miscible with alcohol and with vegetable
oils.&1S (USP27)

Add the following:

&Cyclandelate: White, crystalline powder. Very solu-

ble in acetonitrile, in alcohol, and in ether; practically inso-

luble in water. Melts at about 588.&1S (USP27)

Add the following:

&Gemcitabine Hydrochloride: White to off-white so-

lid. Soluble in water; slightly soluble in methanol; practi-

ca l ly inso luble in a lcohol and in polar organic

solvents.&1S (USP27)

Change to read:
Hydroxypropyl Methylcellulose:

&Hypromellose:&1S (USP27)

White to slightly off-white, fibrous or granular powder. Swells in
water and produces a clear to opalescent, viscous, colloidal mix-
ture. Insoluble in dehydrated alcohol, in ether, and in chloroform.
NF category: Coating agent; suspending and/or viscosity-increas-
ing agent; tablet binder.

Change to read:
Hydroxypropyl Methylcellulose 2208:

&Hypromellose 2208:&1S (USP27)

White to slightly off-white, fibrous or granular powder. Swells in
water and produces a clear to opalescent, viscous, colloidal mix-
ture. Insoluble in dehydrated alcohol, in ether, and in chloroform.
NF category: Coating agent; suspending and/or viscosity-increas-
ing agent; tablet binder.

Change to read:
Hydroxypropyl Methylcellulose 2906:

&Hypromellose 2906:&1S (USP27)

White to slightly off-white, fibrous or granular powder. Swells in
water and produces a clear to opalescent, viscous, colloidal mix-
ture. Insoluble in dehydrated alcohol, in ether, and in chloroform.
NF category: Coating agent; suspending and/or viscosity-increas-
ing agent; tablet binder.

Change to read:
Hydroxypropyl Methylcellulose 2910:

&Hypromellose 2910:&1S (USP27)

White to slightly off-white, fibrous or granular powder. Swells in
water and produces a clear to opalescent, viscous, colloidal mix-
ture. Insoluble in dehydrated alcohol, in ether, and in chloroform.
NF category: Coating agent; suspending and/or viscosity-increas-
ing agent; tablet binder.

Add the following:

&Hymetellose: A white, yellowish-white or grayish-

white powder or granules. Hygroscopic after drying. Dis-

solves in cold water, giving a colloidal solution; insoluble

in hot water, in acetone, in alcohol, in ether, and in tolu-

ene.&1S (USP27)

Add the following:

&Irbesartan: White to off-white crystalline powder.

Slightly soluble in alcohol and in methylene chloride; prac-

tically insoluble in water.&1S (USP27)

Add the following:

&Loratadine: White to off-white powder. Freely solu-

ble in acetone, in chloroform, in methanol, and in toluene;

insoluble in water.&1S (USP27)

Change to read:
Magnesium Oxide: Very bulky, white powder known as

Light Magnesium Oxide or relatively dense, white powder known
as Heavy Magnesium Oxide. Five g of Light Magnesium Oxide
occupies a volume of approximately 40 to 50 mL, while 5 g of
Heavy Magnesium Oxide occupies a volume of approximately
10 to 20 mL.

&
&1S (USP27)

Soluble in dilute acids; practically insoluble in water; insoluble in
alcohol.
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Delete the following:
&Mandelic Acid: White to yellowish-white crystals or crys-

talline powder. Almost odorless. Gradually turns yellow and de-
composes on prolonged exposure to light. Freely soluble in
ether, in isopropyl alcohol, and in water; very soluble in alcohol;
soluble in chloroform.&1S (USP27)

Add the following:

&Nimodipine: Light yellow or yellow, crystalline pow-

der; affected by light. Freely soluble in ethyl acetate; spar-

ingly soluble in alcohol; practically insoluble in water.

Exhibits polymorphism.&1S (USP27)

Add the following:

&Polyoxyl Lauryl Ether: A material with 3–5 oxy-

ethylene units per molecule is a colorless liquid. Soluble

or dispersible in alcohol; practically insoluble in water and

in hexane. A material with 9–23 oxyethylene units per mo-

lecule is a white, waxy mass. Soluble or dispersible in water;

soluble in alcohol; practically insoluble in hexane. NF cate-

gory: Emulsifying and/or solubilizing agent.&1S (USP27)

Add the following:

&Polyoxyl Oleate: A slightly yellowish, viscous liquid.

Dispersible in water and in oils; soluble in alcohol and in

isopropyl alcohol; miscible with fatty oils and with waxes.

Its refractive index is about 1.466.&1S (USP27)

Add the following:

&Polyoxyl Stearyl Ether: A white to yellowish-white,

waxy, unctuous mass, pellets, microbeads, or flakes. Poly-

oxyl Stearyl Ether with 2 oxyethylene units per molecule

is practically insoluble in water; soluble in alcohol, with

heating, and in methylene chloride. Polyoxyl Stearyl Ether

with 10 oxyethylene units per molecule is soluble in water

and in alcohol. Polyoxyl Stearyl Ether with 20 oxethylene

units per molecule is soluble in water, in alcohol, and in

methylene chloride. After melting, it solidifies at about

458.&1S (USP27)

Add the following:

&Quinapril Hydrochloride: White to off-white pow-

der, with a pink cast at times. Freely soluble in aqueous sol-

vents.&1S (USP27)

Add the following:

&Sodium Cetostearyl Sulfate: Awhite or pale yellow,

amorphous or crystalline powder. Soluble in hotwater giv-

ing an opalescent solution; partly soluble in alcohol; practi-

cally insoluble in cold water.&1S (USP27)

Add the following:

&Stearoyl Macrogolglycerides: Stearoyl Polyoxylgly-

cerides: Pale yellow, waxy solids. Dispersible in warm

water and in warm paraffin; freely soluble in methylene

chloride; soluble in warm methanol. NF category: Ointment

base; solvent.&1S (USP27)

DIETARY SUPPLEMENTS–
MONOGRAPHS

BRIEFING

Chaste Tree, page 139 of PF 28(1) [Jan.–Feb. 2002]; Pow-
dered Chaste Tree, page 142 of PF 28(1) [Jan.–Feb. 2002]; Pow-
dered Chaste Tree Extract. The first two monographs, which
were previously presented in Pharmacopeial Previews, are now
forwarded to In-Process Revision. The Powdered Chaste Tree Ex-
tract monograph is also proposed at this time using the methods
and procedures for Content of casticin and Content of agnuside
as directed in the Chaste Tree monograph.

(DSB: G. Giancaspro) RTS—35382-1
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Add the following:

&Chaste Tree

» Chaste Tree consists of the dried ripe fruits of

Vitex agnus-castus L. (Fam. Verbenaceae). It con-

tains not less than 0.05 percent of agnuside and

not less than 0.08 percent of casticin, calculated

on the dried basis.

Packaging and storage—Store Preserve in a well-closed

light-resistant container, protected from moistureand store

at controlled room temperature.

Labeling—The label states the Latin binomial and, follow-

ing the official name, the part of the plant contained in the

article.

USP Reference standards h11i—USP Agnuside RS. USP

Casticin RS. USP Powdered Chaste Tree Extract RS.

Botanic characteristics—

Macroscopic—Mature chaste tree fruits are spherical to

ovoid, 2 to 4 mm in diameter, very hard, usually with a short

pedicil. The fruit is reddish brown to black, slightly rough,

and covered with glandular hairs. There are four grooves

perpendicular to one another, and a slight depression on

the apex, more evident on large fruits. The internal appear-

ance of the fruit is yellowish. The internal structure of the

fruit includes four compartments, each containing an oblong

seed with a high fat content. A group of up to six spongy,

light tan, immature fruits also accompanies mature fruits.

The fruit is often covered by a tubular, greenish gray, fine

tomentous calyx, which is persistent and has five teeth.

Microscopic—The exocarp is brown and narrow, consist-

ing of parenchymatous cells with thin walls and partially

lignified cells with many pitted thickenings on the inside.

In surface view, the exocarp shows an epidermis of polygo-

nal cells with irregular thickenings and glandular hairs, each

with a short single-celled stalk and a four-celled head con-

taining essential oil. The outer mesocarp consists of several

layers of brown, isodiametric parenchyma cells. The inner

mesocarp consists of finely pitted sclerenchymatous cells,

some with moderately thickened walls, others consisting

of isodiametric stone cells with small lumen. The endocarp

consists of a layer of small brown sclereid cells. The seeds

are small, having large cotyledons surrounded by thin-

walled large parenchymatous cells that have ribbed thicken-

ings. The nutritive tissue and the cells of the germ contain

aleuron grains and oil globules. Starch is absent. The outer

epidermis of calyx is composed of polygonal cells, covered

by abundant unicellular or multicellular curved trichomes.

The inner epidermis of calyx is glabrous and composed of

rectangular, elongated cells with slightly wavy walls.

Identification—

A: Thin Layer Chromatographic Identification Test

h201i—

Test solution—Transfer about 1 g of the powdered plant

material to a screw-capped centrifuge tube. Add 10 mL of

methanol, and heat in a water bath at 608 for 10 to15 min-

utes, cool, and filter. Apply 60 mL to the plate in bands that

are 2 cm in length.

Standard solution—Transfer about 100 mg of USP Pow-

dered Chaste Tree Extract RS to a screw-capped centrifuge

tube. Add 1 mL of methanol, and heat in a water bath at 608

for 10 minutes. Centrifuge, and use the clear supernatant.

Apply 20 to 30 mL to the plate.

Developing solvent system—Use the upper phase of a

mixture of ethyl acetate, methanol, and water (77:15:8).

Spray reagent—Prepare a solution of p-dimethylamino-

benzaldehyde in 1 N hydrochloric acid containing 10 mg

per mL.
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Procedure—Develop the chromatogram to a length of not

less than 18 cm, and dry the plate in a current of air. Spray

the plate with Spray reagent, and heat for 10 minutes at

1208. The chromatogram obtained from the Test solution

shows the following: a blue zone (at an RF value of about

0.21) that turns pink in time due to the presence of aucubin

and that corresponds in color and RFvalue to a similar zone

in the chromatogram of the Standard solution; a blue zone

(at an RF value of about 0.44) that turns pink in time as a

result of the presence of agnuside and that corresponds in

color and RF value to a similar zone in the chromatogram

of the Standard solution; one yellow zone at an RF value that

is between that of agnuside and aucubin and corresponds in

color and RF value to a similar zone in the chromatogram of

the Standard solution; and one yellowish-green zone (above

a blue zone) that is near the solvent front and that corre-

sponds in color and RF value to a similar zone in the chro-

matogram of the Standard solution. Other colored zones of

varying intensities may be observed in the chromatogram of

the Test solution.

B: The chromatogram of the Test solution in the test for

Content of casticin shows a peak at the retention time cor-

responding to the casticin peak in the chromatogram of the

Standard solution.

Microbial limits h2021i—It meets the requirements of the

tests for absence of Salmonella species and Escherichia

coli. The total aerobic microbial count does not exceed

106 per g, the total combined molds and yeast count does

not exceed 104 per g, and the enterobacterial count does

not exceed 103.

Loss on drying h731i: not more than 10.0%.

Foreign organic matter h561i: not more than 3.0%.

Total ash h561i: not more than 8.0%.

Acid-insoluble ash h561i: not more than 2.0%.

Pesticide residues h561i: meets the requirements.

Heavy metals,Method III h231i: not more than 20 mg per g.

Content of casticin—

Solution A—Use filtered and degassed methanol.

Solution B—Use a filtered and degassed solution of 5.88 g

of phosphoric acid in 1000 mL of water.

Mobile phase—Use variable mixtures of Solution A and

Solution B as directed for Chromatographic system. Make

adjustments if necessary (see System Suitability under

Chromatography h621i).

Standard solution—Dissolve an accurately weighed

quantity of USP Casticin RS in methanol, with sonication.

Dilute quantitatively, and stepwise if necessary, with metha-

nol to obtain a solution having a known concentration of

about 0.05 mg per mL. Filter through a cellulose membrane

having a 0.45-mm or finer porosity.

Test solution—Accurately weigh approximately 1000 mg

of ground plant material, and place in a suitable container

with stopper. Extract twice with 40 mL of methanol, using

a hand homogenizer at 19000 rpm for 2 minutes. Filter each

supernatant, and transfer to a 250-mL round-bottom flask.

Rinse the residue with methanol, and filter the resulting

solution into the flask. Evaporate the combined extract to

dryness. Dissolve the residue in methanol, quantitatively

transfer to a 20-mL volumetric flask, and dilute with metha-

nol to volume. Filter through a cellular membrane having a

0.45-mm or finer porosity.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 348-nm detec-

tor and a 3.1-mm 6 12.5-cm column that contains 5-mm

packing L1. The column temperature is maintained at 258.
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The flow rate is about 1.0 mL per minute. The chromato-

graph is programmed as follows.

Time

(minutes)

Solution A

(%)

Solution B

(%) Elution

0 50 50 Equilibration

0–13 50?65 50?35 Linear gradient

13–18 65?100 35?0 Linear gradient

18–23 100?50 0?50 Linear gradient

Chromatograph the Standard solution, and record the peak

responses as directed for Procedure: the tailing factor for

casticin is not more than 2.0; and the relative standard devia-

tion for replicate injections is not more than 2.0%.

Procedure—Separately inject equal volumes (about 10

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

chromatograph, record the chromatograms, and measure the

areas of the analyte peaks. Identify the retention time of the

peak corresponding to casticin in the Test solution by com-

parison with the chromatogram of the Standard solution.

Calculate the percentage of casticin in the portion of Chaste

Tree taken by the formula:

2000(C/W)(rU / rS),

in which C is the concentration, in mg per mL, of USP Cas-

ticin RS in the Standard solution; W is the weight, in mg, of

the Chaste Tree taken to prepare the Test solution; and rU

and rS are the peak responses of casticin obtained from the

Test solution and the Standard solution, respectively.

Content of agnuside—

Solvent: a mixture of water and methanol (95:5).

Solution A—Use filtered and degassed acetonitrile.

Solution B—Use a filtered and degassed solution of 5.88 g

of phosphoric acid in 1000 mL of water.

Standard solution—Dissolve an accurately weighed

quantity of USP Agnuside RS in Solvent, with sonication.

Dilute quantitatively, and stepwise if necessary, with metha-

nol to obtain a solution having a known concentration of

about 0.125 mg per mL. Filter through a cellulose mem-

brane having a 0.45-mm or finer porosity.

Test solution—Accurately weigh approximately 1000 mg

of ground plant material, and place in a suitable container

with a stopper. Extract twice with 40 mL of methanol, using

a hand homogenizer at 19000 rpm for 2 minutes. Centri-

fuge, and transfer each supernatant to a 250-mL round-bot-

tom flask. Rinse the residue with methanol, and filter the

resulting solution into the flask. Evaporate the combined ex-

tract to dryness, and dissolve the residue in 2 mL of Solvent.

Quantitatively transfer the solution to a solid-phase extrac-

tion cartridge packed with neutral aluminum oxide pre-

viously conditioned with 5 mL of Solvent. Connect the

cartridge to a vacuum pressure not exceeding 300 mbar,

and collect the eluate. Rinse the round-bottom flask with 2

mL of Solvent, and pass this solution through the cartridge,

apply the vacuum, and collect the eluate. Rinse the cartridge

with 4 mL of Solvent, and collect the eluate. Combine the

eluates from the cartridge, transfer to a 10-mL volumetric

flask, and dilute with Solvent to volume.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 258-nm detec-

tor and a 3.1-mm 6 12.5-cm column that contains 5-mm

packing L1. The column temperature is maintained at 258.
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The flow rate is about 1.3 mL per minute. The chromato-

graph is programmed as follows.

Time

(minutes)

Solution A

(%)

Solution B

(%) Elution

0 7 93 Equilibration

0–0.6 7?10 93?90 Linear gradient

0.6–5 10 90 Isocratic

5–7 10?14 90?86 Linear gradient

7–13 14?15 86?85 Linear gradient

13–13.1 15?100 85?0 Linear gradient

13.1–18 100 0 Isocratic

18–18.1 100?7 0?93 Linear gradient

18.1–23 7 93 Re-equilibration

Chromatograph the Standard solution, and record the peak

responses as directed for Procedure: the tailing factor for

agnuside is not more than 2.0; and the relative standard de-

viation for replicate injections is not more than 2.0%.

Procedure—Separately inject equal volumes (about 10

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

chromatograph, record the chromatograms, and measure the

areas of the analyte peaks. Identify the retention time of the

peak corresponding to agnuside in the the Test solution by

comparison with the chromatogram obtained from the Stan-

dard solution. Calculate the percentage of agnuside in the

portion of Chaste Tree taken by the formula:

1000(C/W)(rU / rS),

in which C is the concentration, in mg per mL, of USP Ag-

nuside RS in the Standard solution; W is the weight, in mg,

of the Chaste Tree taken to prepare the Test solution; and

rU and rS are the peak responses of agnuside obtained from

the Test solution and the Standard solution, respect-

ively.&1S (USP27)

BRIEFING

Powdered Chaste Tree, page 142 of PF 28(1) [Jan.–Feb.
2002]—See briefing under Chaste Tree.

(DSB: G. Giancaspro) RTS—35382-2

Add the following:

&Powdered Chaste Tree

» Powdered Chaste Tree is Chaste Tree reduced to

a powder or a very fine powder. It contains not

less than 0.05 percent of agnuside and not less

than 0.08 percent of casticin, calculated on the

dried basis.

Packaging and storage—Preserve in well-closed con-

tainers, and store at controlled room temperature.

Labeling—The label states the Latin binomial and, follow-

ing the official name, the part of the plant from which the

article was derived.

USP Reference standards h11i—USP Agnuside RS. USP

Casticin RS. USP Powdered Chaste Tree Extract RS.

Botanic characteristics—Powdered Chaste Tree is dark

brown, with a musty, slightly aromatic odor, and a taste re-

sembling that of sage. The following characteristics are pre-

sent: fragments of the calyx with covering and glandular

trichomes on the outer side and rectangular, elongated cells

with slightly wavy walls on the inner side; fragments of exo-

carp with trichomes and cells with large pits in the outer

wall; thin-walled parenchymatous cells and globules of

fixed oil; stone-pitted cells from the mesocarp; ovoid, ligni-

fied cells with bands of reticulate thickening from the testa;

and endosperm and cotyledons with fixed oil.
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Other requirements—It meets the requirements of the tests

for Identification, Microbial limits, Loss on drying, Total

ash, Acid-insoluble ash, Pesticide residues, Heavy metals,

Content of casticin, and Content of agnuside under Chaste

Tree.&1S (USP27)

BRIEFING

Powdered Chaste Tree Extract. Because there is no existing
monograph for this article, this new monograph is being proposed.
See also the briefing under Chaste Tree.

(DSB: G. Giancaspro) RTS—39958-1

Add the following:

&Powdered Chaste Tree Extract

» Powdered Chaste Tree Extract is prepared from

Chaste Tree by extraction with hydroalcoholic

mixtures or other suitable solvents. It contains

not less than 90.0 percent and not more than

110.0 percent of the labeled amount of casticin

and agnuside, calculated on the dried basis. It

may contain suitable added substances.

Packaging and storage—Preserve in tight containers, and

store in a cool place, protected from light.

Labeling—The label states the Latin binomial and, follow-

ing the official name, the part of the plant from which the

article was prepared. The label also indicates the content

of casticin and agnuside, the extracting solvent or solvent

mixture used for preparation, the ratio of the starting crude

plant material to Powdered Extract, the percentage of native

extract, and the name and quantity of any added substances.

It meets the requirements for Labeling under Botanical Ex-

tracts h565i.

USP Reference standards h11i—USP Agnuside RS. USP

Casticin RS. USP Powdered Chaste Tree Extract RS.

Identification—

A: Thin-Layer Chromatographic Identification Test

h201i—

Adsorbent, Standard solution, Developing solvent system,

and Procedure—Proceed as directed for Identification in

Chaste Tree.

Test solution—Shake the amount of Extract equivalent to

10 mg of the labeled amount of agnuside in 10 mL of metha-

nol, and heat in a water bath at 608. Centrifuge or filter be-

fore use.

B: The chromatogram of the Test solution obtained as di-

rected in the Content of casticin, exhibits a peak at the reten-

tion time corresponding to casticin.

C: The chromatogram of the Test solution obtained as di-

rected in the Content of agnuside, exhibits a peak at the re-

tention time corresponding to agnuside.

Loss on drying h731i: not more than 6.0%.

Heavy metals, Method II h231i: not more than 20 mg per g.

Organic volatile impurities, Method VI h467i: meet the

requirements.

Microbial limits h2021i—The total bacterial count does

not exceed 104 per g. The total combined molds and yeasts

count does not exceed 103 per g. It meets the requirements

of the tests for absence of Salmonella species and Escheri-

chia coli.

Content of casticin—

Solution A , Solution B , Standard solution , and

Chromatographic system—Proceed as directed under

Chaste Tree.
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Test solution—Transfer an accurately weighed amount of

Extract equivalent to about 2.5 mg of labeled content of cas-

ticin into a 50-mL volumetric flask. Add 25 mL of metha-

nol, and sonicate in a bath at 408 for 10 minutes shaking to

disperse the solid. Cool to room temperature, and dilute with

methanol to volume, and mix. Centrifuge or pass through a

filter having a 0.45-mm or finer porosity.

Procedure—Proceed as directed for Procedure under

Chaste Tree. Calculate the percentage of casticin in the por-

tion of Powdered Chaste Tree Extract taken by the formula:

5000(C/W )(rU / rS),

in which, the terms are defined therein.

Content of agnuside—

Solvent, Solution A, Solution B, Standard solution, and

Chromatographic system—Proceed as directed under

Chaste Tree.

Test solution—Transfer an accurately weighed amount of

Extract equivalent to about 6.25 mg of labeled content of

agnuside into a 50-mL volumetric flask. Add about 25 mL

of Solvent and sonicate a bath at 408 for 10 minutes shaking

to disperse the solid. Cool to room temperature and dilute to

volume with Solvent and mix. Centrifuge or pass through a

filter having a 0.45-mm or finer porosity.

Procedure—Proceed as directed for Procedure under

Chaste Tree. Calculate the percentage of agnuside in the

portion of Powdered Chaste Tree Extract taken by the for-

mula:

5000(C/W )(rU / rS),

in which, the terms are as defined therein.

Other requirements—It meets the requirements for Pack-

aging and Storage, Residual Solvents, and Pesticide Resi-

dues under Botanical Extracts h565i.&1S (USP27)

BRIEFING

Chondroitin Sulfate Sodium, NF 21 page 2721, page 3018 of
the First Supplement, and page 456 of PF 29(2) [Mar.–Apr. 2003].
Significant differences between chondroitin of fish origin and the
type of chondroitin described by this monograph are found in the
IR spectra between 1000 cm–1 and 450 cm–1. No significant differ-
ence is observed between chondroitin from avian, porcine, and bo-
vine origins in this region. Therefore, it is proposed to remove the
limitation in the spectral range under Identification test A. In the
test for Residue on ignition, it is proposed not to omit the addition
of sulfuric acid. Having removed the proposed requirement to de-
tect sulfate ions as obtained in the Residue on ignition test (see
pages 3059–3063 of PF 27(5) [Sept.–Oct. 2001]) from the Identi-
fication tests in the monograph, the omission of sulfuric acid is no
longer necessary. It is reported that more consistent results are ob-
tained when sulfuric acid is added to char the test specimen as di-
rected in the general chapter Residue on Ignition h281i.

(DSB: G. Giancaspro) RTS—39813-1

Change to read:

(Chemical structure to come)

(C14H19NO14SNa2)n
Sodium chondroitin sulfate [24967-93-9]

~

Chond r o i t i n , h yd r og en su l f a t e , s o d i um sa l t

[9082-07-9]
~USP27

Change to read:

» Chondroitin Sulfate Sodium is the sodium salt of the
sulfated linear glycosaminoglycan obtained from bo-
vine, porcine, or avian cartilages of healthy and do-
mes t i c an ima l s u sed fo r food by humans .
Chondroitin Sulfate Sodium consists mostly of the so-
dium salt of the sulfate ester of N-acetylchondrosamine
(2-acetamido-2-deoxy-b-D-galactopyranose) and D-
glucuronic acid copolymer. These hexoses are alter-
nately linked b-1,4 and b-1,3 in the polymer. The pre-
valent glycosaminoglycans are designated chondroitin
sulfate sodium A, containing N-acetylchondrosamine-
4-O-sulfate, and chondroitin sulfate sodium C, con-
taining N-acetylchondrosamine-6-O-sulfate.
~Chondrosamine moieties in the prevalent glyco-

saminoglycan are monosulfated primarily on po-

sition 4 and less so on position 6.
~USP27

It contains not less than 90.0 percent and not

more than 105.0 percent of total glycosaminogly-

cans as
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~

~USP27

chondroitin sulfate sodium, calculated on the dried ba-
sis.
NOTE—Chondroitin Sulfate Sodium is extremely

hygroscopic once dried. Avoid exposure to the atmos-
phere and weigh promptly.

Change to read:
Identification—
A: Infrared Absorption h197Ki.—Proceed as directed in the

chapter, except to record the spectrum from 3800 to 1000 cm–1.

&
&1S (USP27)

B: A solution containing 0.5 g in 10 mL of water meets the
requirements of the test for Sodium h191i.

Change to read:
&Test for absence of clostridium species—
Test preparation—Provide separate 10-g specimens for each of

the tests called for below. Dissolve Chondroitin Sulfate Sodium in
pH 7.2 Phosphate buffer. [NOTE—On the basis of results for Pre-
paratory testing, modify the Test preparation as appropriate.]
Preparatory testing—Incubate Clostridium sporogenes (ATCC

No. 11437) for 18 to 24 hours, and then dilute with pH 7.2 Phos-
phate buffer. Inoculate the Test preparation, to obtain a final con-
centration of less than 100 cfu per mL. Controls containing the
inoculum but without the material under test are prepared at the
same time. Proceed as directed under Test for absence of clostri-
dium species,
~

Procedure,
~USP27

making sure to evaluate the growth after each time a medium is
added.
Results—Proceed as directed for Preparatory Testing under Mi-

crobial Limit Tests—Nutritional Supplements h2021i.

REINFORCED MEDIUM FOR CLOSTRIDIA

Beef Extract . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.0 g
Peptone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.0 g
Yeast Extract . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0 g
Soluble Starch . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.0 g
Glucose Monohydrate . . . . . . . . . . . . . . . . . . . . . . . 5.0 g
Cysteine Hydrochloride . . . . . . . . . . . . . . . . . . . . . . 0.5 g
Sodium Chloride . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0 g
Sodium Acetate . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0 g
Agar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.5 g
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1000 mL

Dissolve agar in water by heating to boiling, while stirring
continuously. Adjust the pH if necessary, and sterilize.

pH after sterilization: 6.8 + 0.2.

COLUMBIA AGAR

Pancreatic Digest of Casein . . . . . . . . . . . . . . . . . . . 10.0 g
Meat Peptic digest . . . . . . . . . . . . . . . . . . . . . . . . . 5.0 g
Heart Pancreatic digest . . . . . . . . . . . . . . . . . . . . . . 3.0 g
Yeast Extract . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0 g
Corn Starch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.0 g
Sodium Chloride . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0 g
Agar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15.0 g
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1000 mL

Dissolve agar in water by heating to boiling with continuous
stirring. If necessary, adjust the pH. Sterilize, and allow to cool to
458 to 508. Add gentamicin sulfate, equivalent to about 20 mg of
gentamicin base, and pour into Petri dishes.

pH after sterilization: 7.3 + 0.2.

Procedure—Take two equal portions of the Test preparation,
heat one to 808 for 10 minutes, and cool rapidly. Transfer 10 mL
of each portion to separate containers, each containing each 100
mL of Reinforced Medium for Clostridia, and incubate under anae-
robic conditions at 358 to 378 for 48 hours. After incubation sub-
culture each specimen on Columbia Agar Medium to which
gentamicin has been added, and incubate under anaerobic condi-
tions at 358 to 378 for 48 hours. Examine the plates, and interpret
as follows: if no growth of Gram-positive rods is detected, the test
specimen meets the requirement for the absence of Clostridium
species.

If growth occurs, subculture each distinct colony on Colum-
bia Agar Medium, and separately incubate in aerobic and in anae-
robic conditions at 358 to 378 for 48 hours. The occurrence of only
anaerobic growth of Gram-positive bacilli, giving a negative cata-
lase reaction, indicates the presence of Clostridium sporogenes
species. To perform the catalase test, transfer discrete colonies to
glass slides, and apply a drop of dilute hydrogen peroxide solution:
the reaction is negative if no gas bubbles evolve. If the test speci-
men exhibits none of these characteristics, it meets the requirement
for the absence of Clostridium species.&1S (NF21)

Change to read:
Residue on ignition h281i: between 20.0% and 30.0%, on the
dried basis., omitting the addition of sulfuric acid.

&
&1S (USP27)

Change to read:
Limit of protein—

~

Alkaline cupric tartaric reagent—Dissolve 200 mg of

sodium tartrate dihydrate in 10 mL of water, and mark as

Solution A . Dissolve 100 mg of cupric sulfate in 10 mL

of water, and mark as Solution B. Dissolve 2.0 g of anhy-

drous sodium carbonate in 0.1 M sodium hydroxide, dilute

with 0.1 M sodium hydroxide, to 100 mL and mark as Solu-

tion C. Mix well 1 mL of Solution A and 1 mL of Solution B,

and to the mixture slowly add 100 mL of Solution C with

stirring. Use within 24 hours, and discard afterwards.
~USP27

Standard solution—Transfer an accurately measured volume of
7 percent bovine serum albumin certified standard to a suitable
container, and dilute quantitatively and stepwise with water to ob-
tain a solution having a known concentration of about 35 mg per
mL.
Test solution—Transfer an accurately weighed amount of Chon-

droitin Sulfate Sodium, equivalent to &60 mg&1S (NF21) of the dried
substance, to a 100-mL volumetric flask, dissolve in and dilute
with water to volume, and mix.
Procedure—Add 2.0 mL of freshly prepared alkaline cupric tar-

trate TS
~

Alkaline cupric tartaric reagent
~USP27

to test tubes containing 2.0 mL of water, 2.0 mL of the Test solu-
tion, or 2.0 mL of the Standard solution, and mix. After about 10
minutes, add 1.0 mL of Folin-Ciocalteu phenol TS, prepared im-
mediately before use, to each test tube, and mix. After 30 minutes,
measure the absorbance of each solution at 750 nm against the
blank. The absorbance of the Test solution is not greater than the
absorbance of the Standard solu t ion: not more than
&6.0%&1S (NF21) of proteins is found, calculated on the dried basis.
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Change to read:
Content of total glycosaminoglycans
~

chondroitin sulfate sodium
~USP27

—Cetylpyridinium chloride solution—Prepare a solution of ce-
tylpyridinium chloride in water having a concentration of about 1
mg per mL.
Standard &solutions&1S (NF21)—Transfer about &30 mg&1S (NF21)

of USP Chondroitin Sulfate Sodium RS, accurately weighed, to a
25-mL volumetric flask. Dissolve in 6 mL of water, add 1 mL of
pH 7.2 phosphate buffer solution (see Buffer Solutions under Solu-
tions in the section Reagents, Indicators, and Solutions), and dilute
with water&, quantitatively and stepwise if necessary,&1S (NF21)

to obtain &three Standard solutions&1S (NF21) having known con-
centrations of about &1.2 mg per mL, 0.8 mg per mL, and 0.4
mg per mL, respectively.&1S (NF21)

Test solution—Transfer about 100 mg of dried Chondroitin Sul-
fate Sodium, accurately weighed, to a 100-mL volumetric flask,
dissolve in 30 mL of water, add 5 mL of pH 7.2 phosphate buffer
solution (see Buffer Solutions under Solutions in the section Re-
agents, Indicators, and Solutions), dilute with water to volume,
and mix.
Procedure—Transfer 5.0 mL of &each&1S (NF21) Standard solu-

tion &and the Test solution to four separate titration ves-
sels,&1S (NF21) and add about 30 mL of water. &Stir until a steady
reading is obtained using a phototrode to determine the endpoint
turbidimetrically, either at 420 nm, 550 nm, or 660 nm. Set the in-
strument to zero if absorbance is being monitored or not less than
70% if transmittance is used. Titrate with Cetylpyridinium chloride
solution. From a linear regression equation calculated using the
volumes of Cetylpyridinium chloride solution consumed, and the
mass, in mg, of USP Chondroitin Sulfate Sodium RS, determine
the mass of glycosaminoglycans as
~

~USP27

chondroitin sulfate sodium in the aliquot of the Test solution
taken.&1S (NF21) Calculate the percentage of total mucopolysacchar-
ides glycosaminoglycans as
~

~USP27

chondroitin sulfate sodium in the portion of Chondroitin Sulfate
Sodium
~

~USP27

taken by the formula:

&2000(M/W),&1S (NF21)

in which &M is the mass of glycosaminoglycans

~

Chondroitin Sulfate Sodium
~USP27

in the aliquot of the Test solution;&1S (NF21) and W is the weight, in
mg, of Chondroitin Sulfate Sodium taken to prepare the Test solu-
tion.

BRIEFING

Fish Oil Rich in Omega-3 Acids. Because there is no existing
USP or NF monograph for this article, this new monograph is
being proposed. The chromatographic procedure was validated
using a Supelcowax-10 brand of capillary column G16. Typical re-
tention times are 19.4 minutes for eicosapentaenoic acid (EPA)
methyl ester, 24.2 minutes for methyl tricosanoate, and 28.8 min-

utes for docosahexaenoic acid (DHA) methyl ester. Oxidation in-
dexes and limits for heavy metals and pesticides are based on the
Council for Responsible Nutrition’s voluntary monograph for
omega-3 acids.

(DSN: G. Giancaspro) RTS—39705-1

Add the following:

&Fish Oil Rich in Omega-3 Acids

» Fish Oil Rich in Omega-3 Acids is the purified,

winterized, and deodorized fatty oil obtained from

fish of the families Engraulidae, Carangidae,

Clupeidae, Osmeridae, Scrombroidae, and Am-

modytidae. The omega-3 acids are defined as the

following: alpha-linolenic acid (C18:3 n-3), mor-

octic acid (C18:4 n-3), eicosatetraenoic acid

(C20:4 n-3), eicosapentaenoic acid (EPA)

(C20:5 n-3), heneicosapentaenoic acid (C21:5 n-

3), docosapentaenoic acid (C22:5 n-3), and doco-

sahexaenoic acid (DHA) (C22:6 n-3). It contains

not less than 28.0 percent of total omega-3 acids,

expressed as triglycerides, consisting of not less

than 13.0 percent of EPA and not less than 9.0

percent of DHA. Suitable antioxidants in appro-

priate concentrations may be added.

Packaging and storage—Preserve in tight, light-resistant

containers at controlled room temperature. It may be bottled

or otherwise packaged in containers from which air has been

expelled by production of vacuum or by an inert gas.

Labeling—The label states the average content of DHA and

EPA in mg per g. It also states the name and concentration of

any added antioxidant.
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USP Reference standards h11i—USP Cod Liver Oil RS.

USP Methyl Tricosanoate RS.

Identification—The retention times of the peaks for eicosa-

pentaenoic acid methyl ester and docosahexaenoic acid

methyl ester obtained in the chromatogram of the Test solu-

tions in the test for Content of EPA and DHA correspond to

those for the respective compounds in the chromatogram of

the Standard solution. The sum of the area for EPA and

DHA methyl esters is not less than 28% of the total detected

area for the methyl esters, and no other peak in the chroma-

togram has an area higher than 20% of the total detected

area for the methyl esters. The chromatogram of Test solu-

tion 1 exhibits at least 15 additional peaks at the retention

times of the methyl esters of unsaturated fatty acids exhib-

ited in the chromatogram of the Standard solution.

Acid value h401i—Not more than 3.

Anisidine value h401i—Not more than 20.0.

Peroxide value h401i—Not more than 5.0.

Total oxidation value (TOTOX) h401i—Not more than

26, calculated by the formula:

(2 6 PV) + AV,

in which PV is the Peroxide value, and AV is the Anisidine

value.

Unsaponifiable matter h401i—Not more than 1.5 percent.

Stearin—100 mL remains clear after cooling at 08 for 3

hours.

Absorbance—Not more than 0.70, determined at 233 nm.

Limit of arsenic—[NOTE—For the preparation of all aque-

ous solutions and for the rinsing of glass, polytef, and plastic

vessels before use, employ water that has been passed

through a strong-acid, strong-base, mixed-bed ion-exchange

resin before use. Select all reagents to have as low a content

of arsenic as practicable, and store all reagent solutions in

containers of borosilicate glass. Cleanse glass, polytef,

and plastic vessels before use by soaking in warm 8 N nitric

acid for 30 minutes and by rinsing with deionized water.]

Standard stock solution—Transfer 10.0 mL of Standard

Arsenic Solution, prepared as directed in the test for Arsenic

h221i, to a 100-mL volumetric flask, add 40 mL of water

and 5 mL of nitric acid, dilute with water to volume, and

mix. This solution contains 0.10 mg of arsenic per mL.

Standard solutions—Dilute the Standard stock solution

with Blank to obtain solutions containing, respectively,

0.002, 0.005, 0.010, 0.025 and 0.050 mg per mL, of Arsenic.

Test solution—For preparation of the Test solution, use a

microwave oven with a magnetron frequency of about 2455

MHz and a selectable output power of 0 to 950 watts in 1%

increments, equipped with advanced composite vessels with

100-mL polytef liners. Use rupture membranes to vent ves-

sels should the pressure exceed 125 psi. The vessels fit into a

turntable, and each vessel can be vented into an overflow

container. Equip the microwave oven with an exhaust tube

to ventilate fumes. [Caution—Wear proper eye protection

and protective clothing and gloves.] Transfer approximately

500 mg of sample, accurately weighed to the nearest 0.1 mg,

into a Teflon digestion vessel liner. Prepare samples in du-

plicate. Add 15 mL of nitric acid, and swirl gently. Cover

the vessels with lids, leaving the vent fitting off. Predigest

overnight under a hood. Place the rupture membrane in the

vent fitting, and tighten the lid. Place all vessels on the mi-

crowave oven turntable. Connect the vent tubes to the vent

trap, and connect the pressure-sensing line to the appropri-

ate vessel. Initiate a two-stage digestion procedure by heat-

ing the microwave at 15% power for 15 minutes followed

by 25% power for 45 minutes. Remove the turntable of ves-

sels from the oven, and allow the vessels to cool to room

temperature (a cool water bath may be used to speed the

cooling process). Vent the vessels when they reach room
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temperature. Remove the lids, and slowly add 2 mL of 30%

hydrogen peroxide to each. Allow the reactions to subside,

and seal the vessels. Return the vessels on the turntable to

the microwave oven, and heat for an additional 15 minutes

at 30% power. Remove the vessels from the oven, and allow

them to cool to room temperature. Transfer the cooled di-

gests into 25-mL volumetric flasks, and dilute with water

to volume.

Blank—Transfer 5 mL of nitric acid to a 100-mL volu-

metric flask, dilute with water to volume, and mix.

1% Palladium stock solution—Transfer 1 g of ultrapure

palladium metal, accurately weighed, into a Teflon beaker.

Add 20 mL of water and 10 mL of nitric acid, and warm on a

hot plate to dissolve. Allow the solution to cool to room

temperature, transfer it into a 100-mL volumetric flask,

and dilute with deionized water to volume.

1% Magnesium nitrate stock solution—Transfer 1 g of ul-

trapure magnesium nitrate, accurately weighed, into a Te-

flon beaker. Add 40 mL of water and 1 mL of nitric acid,

and warm on a hot plate to dissolve the solids. Allow the

solution to cool to room temperature, transfer it into a

100-mL volumetric flask, and dilute with deionized water

to volume.

Modifier working solution—Transfer 3 mL of 1% Palla-

dium stock solution and 2 mL of 1% Magnesium nitrate

stock solution into a 10-mL volumetric flask, and dilute with

2% nitric acid to volume. A volume of 5 mL provides 0.015

mg of palladium and 0.01 mg of magnesium nitrate.

Procedure—Program the graphite furnace as follows: (1)

dry at 1158 using a 1-second ramp, a 65-second hold, and a

300 mL per minute argon flow; (2) char the sample at 10008

using a 1-second ramp, a 20-second hold, and a 300 mL per

minute air flow; (3) cool down, and purge the air from the

furnace for 10 seconds using a 208 set temperature and a 300

mL per minute argon flow; (4) atomize at 24008 using a 0-

second ramp and a 5-second hold with the argon flow

stopped; and (5) clean out at 26008 with a 1-second ramp

and a 5-second hold. Separately inject equal volumes (about

20 mL) of the Test solutions and the Blank, and 5 mL of the

modifier solution, into the graphite tube of a suitable gra-

phite furnace atomic absorption spectrophotometer

equipped with a hollow cathode lamp for arsenic. Determine

the peak area at the arsenic emission line at 193.7 nm, cor-

rected for background absorption. Plot the corrected peak

areas of the Standard solutions versus their contents of ar-

senic, in mg per mL, and calculate the regression line best

fitting the points. Determine the concentration, C, in mg

per mL, of arsenic in each mL of the test solution by inter-

polation from the regression line. Calculate the content of

arsenic in the specimen taken by the formula:

25 C/W,

in which W is the weight, in g, of Fish Oil taken to prepare

the Test solution: not more than 0.1 mg per g is found.

Limit of lead—[NOTE—For the preparation of all aqueous

solutions and for the rinsing of glass, polytef, and plastic

vessels before use, employ water that has been passed

through a strong-acid, strong-base, mixed-bed ion-exchange

resin before use. Select all reagents to have as low a content

of lead as practicable, and store all reagent solutions in con-

tainers of borosilicate glass. Cleanse glass, polytef, and plas-

tic vessels before use by soaking in warm 8 N nitric acid for

30 minutes and by rinsing with deionized water.]

10% Ammonium dihydrogen phosphate stock solution—

Transfer 10 g of ultrapure ammonium dihydrogen phos-

phate, accurately weighed, into a 100-mL volumetric flask.

Add 40 mL of water and 1 mL of nitric acid to dissolve the

phosphate. Dilute with deionized water to 100 mL.

1% Magnesium nitrate stock solution—Transfer 1 g of ul-

trapure magnesium nitrate, accurately weighed, into a Te-

flon beaker. Add 40 mL of water and 1 mL of nitric acid,
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and warm on a hot plate to dissolve the solids. Allow the

solution to cool to room temperature, transfer it into a

100-mL volumetric flask, and dilute with deionized water

to volume.

Modifier working solution—Transfer 4 mL of 10% Am-

monium dihydrogen phosphate stock solution and 2 mL of

1% Magnesium nitrate stock solution into a 10-mL volu-

metric flask, and dilute with 2% nitric acid to volume. A vol-

ume of 5 mL provides 0.2 mg of phosphate plus 0.01 mg of

magnesium nitrate.

Standard stock solution—Transfer 10.0 mL of Lead Ni-

trate Stock Solution, prepared as directed in the test for Hea-

vy Metals h231i, to a 100-mL volumetric flask, add 40 mL

of water and 5 mL of nitric acid, dilute with water to vol-

ume, and mix. Transfer 1.0 mL of this solution to a second

100-mL volumetric flask, add 50 mL of water and 1 mL of

nitric acid, dilute with water to volume, and mix. This solu-

tion contains 0.10 mg of lead per mL.

Test solution—Prepare as directed for Test solution in the

test for Limit of arsenic.

Blank—Transfer 5 mL of nitric acid to a 100-mL volu-

metric flask, dilute with water to volume, and mix.

Standard solutions—Dilute the Standard stock solution

with Blank to obtain solutions containing, respectively,

0.002, 0.005, 0.010, 0.025, and 0.050 mg per mL of lead.

Procedure—Program the graphite furnace as follows: (1)

dry at 1208 using a 1-second ramp, a 55-second hold, and a

300 mL per minute argon flow; (2) char the sample at 8508

using a 1-second ramp, a 30-second hold, and a 300 mL per

minute air flow; (3) cool down, and purge the air from the

furnace for 10 seconds using a 208 set temperature and a 300

mL per minute argon flow; (4) atomize at 21008 using a 0-

second ramp and a 5-second hold with the argon flow

stopped; and (5) clean out at 26008 with a 1-second ramp

and a 5-second hold. Separately inject equal volumes (about

20 mL) of the Test solutions and the Blank, and 5 mL of the

Modifier working solution, into the graphite tube of a suit-

able graphite furnace atomic absorption spectrophotometer

equipped with a hollow cathode lamp for lead. Determine

the peak area at the lead emission line at 283.3 nm, corrected

for background absorption. Plot the corrected peak areas of

the Standard solutions versus their contents of lead, in mg

per mL, and calculate the regression line best fitting the

points. Determine the concentration, C, in mg per mL, of

lead in each mL of the Test solution by interpolation from

the regression line. Calculate the content of lead in the speci-

men taken by the formula:

25 C/W,

in which W is the weight, in g, of Fish Oil taken to prepare

the Test solution: not more than 0.1 mg per g is found.

Limit of cadmium—[NOTE—For the preparation of all

aqueous solutions and for the rinsing of glass, polytef, and

plastic vessels before use, employ water that has been

passed through a strong-acid, strong-base, mixed-bed ion-

exchange resin before use. Select all reagents to have as

low a content of cadmium as practicable, and store all re-

agent solutions in containers of borosilicate glass. Cleanse

glass, polytef, and plastic vessels before use by soaking in

warm 8 N nitric acid for 30 minutes and by rinsing with de-

ionized water.]

10% Ammonium dihydrogenphosphate stock solution—

Transfer 10 g of ultrapure ammonium dihydrogen phos-

phate, accurately weighed, into a 100-mL volumetric flask.

Add 40 mL of water and 1 mL of nitric acid to dissolve the

phosphate. Dilute to 100 mL with deionized water.

1% Magnesium nitrate stock solution—Transfer 1 g of ul-

trapure magnesium nitrate, accurately weighed, into a teflon

beaker. Add 40 mL of water and 1 mL of nitric acid, and
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warm on a hot plate to dissolve the solids. Allow the solu-

tion to cool to room temperature, transfer it into a 100-mL

volumetric flask, and dilute with deionized water to volume.

Modifier working solution—Transfer 4 mL of 10% Am-

monium dihydrogen phosphate stock solution and 2 mL of

1% Magnesium nitrate stock solution into a 10-mL volu-

metric flask, and dilute with 2% nitric acid to volume. A vol-

ume of 5 mL provides 0.2 mg of phosphate plus 0.01 mg of

magnesium nitrate.

Standard stock solution—Transfer 137.2 mg of cadmium

nitrate to a 1000-mL volumetric flask, dissolve in water, di-

lute with water to volume, and mix. Transfer 2.0 mL of this

solution to a second 100-mL volumetric flask, add 50 mL of

water and 1 mL of nitric acid, dilute with water to volume,

and mix. This solution contains 0.10 mg of cadmium per

mL.

Test solution—Prepare as directed for Test solution in the

test for Limit of arsenic.

Blank—Transfer 5 mL of nitric acid to a 100-mL volu-

metric flask, dilute with water to volume, and mix.

Standard solutions—Dilute the Standard stock solution

with Blank to obtain solutions containing, respectively,

0.002, 0.005, 0.010, 0.025, and 0.050 mg per mL of cad-

mium.

Procedure—Program the graphite furnace as follows: (1)

dry at 1208 using a 1-second ramp, a 55-second hold, and a

300 mL per minute argon flow; (2) char the sample at 8508

using a 1-second ramp, a 30-second hold, and a 300 mL per

minute air flow; (3) cool down, and purge the air from the

furnace for 10 seconds using a 208 set temperature and a 300

mL per minute argon flow; (4) atomize at 24008 using a 0-

second ramp and a 5-second hold with the argon flow

stopped; and (5) clean out at 26008 with a 1-second ramp

and a 5-second hold. Separately inject equal volumes (about

20 mL) of the Test solutions and the Blank, and 5 mL of the

Modifier working solution, into the graphite tube of a suit-

able graphite furnace atomic absorption spectrophotometer

equipped with a hollow cathode lamp for cadmium. Deter-

mine the peak area at the cadmium emission line at 228.8

nm, corrected for background absorption. Plot the corrected

peak areas of the Standard solutions versus their contents of

cadmium, in mg per mL, and calculate the regression line

best fitting the points. Determine the concentration, C, in

mg per mL, of cadmium in eachmL of the Test solution by

interpolation from the regression line. Calculate the content

of cadmium in the specimen taken by the formula:

25 C/W,

in which W is the weight, in g, of Fish Oil taken to prepare

the Test solution: not more than 0.1 mg per g is found.

Limit of mercury—Proceed as directed under Method IIb

in the general chapter Mercury h261i, except to use a Stan-

dard Mercury Solution having the equivalent of 0.025 mg

per mL of mercury.

Test solution—Prepare as directed for the Test solution in

the test for Limit of arsenic.

Limit of pesticides—Determine the content of polychlori-

nated dibenzo-para-dioxins (PCDDs), polychlorinated di-

benzofurans (PCDFs), and total polychlorinated biphenyls

(PCBs) using the Environmental Protection Agency’s Meth-

od No. 1613, Revision B. The sum of polychlorinated di-

benzo-para-dioxins (PCDDs) and polychlorinated

dibenzofurans (PCDFs) is not more than 2 pg of WHO toxic

equivalent factors per g. The content of total polychlorinated

biphenyls ( PCBs) is not more than 0.09 mg per g.

Content of EPA and DHA—

Antioxidant solution—Dissolve an accurately weighed

amount of butylated hydroxytoluene in hexanes to obtain

a solution having a concentration of 0.05 mg per mL.
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Standard stock solution—Transfer 0.450 g of USP Cod

Liver Oil RS accurately weighed, into a 10-mL volumetric

flask, dissolve in Antioxidant solution, and dilute with the

same solvent to volume.

Standard solution—Transfer 2.0 mL of the Standard stock

solution into a quartz tube, and evaporate the solvent with a

gentle stream of nitrogen. Add 1.5 mL of a 2% solution of

sodium hydroxide in methanol, cap tightly with a polytetra-

fluoroethylene lined cap, mix, and heat in a water bath for 7

minutes. Cool, add 2 mL of boron trichloride-methanol

solution, cover with nitrogen, cap tightly, mix, and heat in

a water bath for 30 minutes. Cool to 408 to 508, add 1 mL of

isooctane, cap, and vortex or shake vigorously for at least 30

seconds. Immediately add 5 mL of saturated sodium chlo-

ride solution, cover with nitrogen, cap, and vortex or shake

thoroughly for at least 15 seconds. Allow the upper layer to

become clear, and transfer to a separate tube. Shake the

methanol layer once more with 1 mL of isooctane, and com-

bine the isooctane extracts. Wash the combined extracts

with 2 quantities, each of 1 mL of water, and dry over an-

hydrous sodium sulfate.

System suitability mixture—Prepare a mixture having

equal amounts, accurately weighed, of methyl palmitate,

methyl stearate, methyl arachidate, and methyl behenate.

[NOTE—A suitable mixture is available from Supelco, Bel-

lefonte, Pa., as GLC-40, cat. number 1985-1AMP.]

Internal standard solution—Transfer an accurately

weighed amount of USP Methyl Tricosanoate RS of about

70.0 mg to a 10-mL volumetric flask. Dissolve in isooctane,

and dilute with the same solvent to volume.

Stock test solution—Transfer 0.300 g of Fish Oil Rich in

Omega-3 Acids, accurately weighed, into a 10-mL volu-

metric flask, dissolve with Antioxidant solution, and dilute

with the same solvent to volume.

Test solution 1—Proceed as directed for the Standard

solution, using the Stock test solution.

Test solution 2— Transfer 1.0 mL of the Internal standard

solution into a quartz tube. Then proceed as directed for Test

solution 1.

Chromatographic system (see Chromatography h621i)—

The gas chromatograph is equipped with a flame ionization

detector and a 0.25-mm 6 30-m fused silica capillary col-

umn coated with a 0.25-mm film of G16. The temperature of

the detector is maintained at 2808 and that of the injection

port at 2508. The column temperature is initially set at 1708,

then increased at a rate of 18 per minute to 2258, and is

maintained at 2258 for 20 minutes. The carrier gas is helium

with a split flow ratio of 1:200. Chromatograph the Stan-

dard solution, System suitability mixture, Test solution 1,

and Test solution 2, and record the peak responses as direc-

ted for Procedure: the resolution between the peaks in the

Standard solution due to methyl oleate and methyl cis-vac-

cinate is not less than 1.3, and between methyl gadoleate

and methyl gondoate is sufficient for purposes of identifica-

tion and area measurement. The theoretical area percentages

for methyl palmitate, methyl stearate, methyl arachidate,

and methyl behenate are 24.4, 24.8, 25.2, and 25.6, respec-

tively. In a suitable instrument, the area percentages from

the System suitability mixture are within 1% of the theoreti-

cal values. The number of fatty acid methyl ester peaks ex-

ceeding 0.05 percent of the total area in the chromatogram

of the Standard solution is at least 24, and the 24 largest

peaks of the methyl esters account for more than 90 percent

of the total area. (These correspond to, in common elution

order: 14:0, 15:0, 16:0, 16:1 n-7, 16:4 n-1, 18:0, 18:1 n-9,

18:1 n-7, 18:2 n-6, 18:3 n-3, 18:4 n-3, 20:1 n-11, 20:1 n-9,

20:1 n-7, 20:2 n-6, 20:4 n-6, 20:3 n-3, 20:4 n-3, 20:5 n-3,

22:1 n-11, 22:1 n-9, 21:5 n-3, 22:5 n-3, 22:6 n-3.)
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Procedure—Separately inject duplicate equal volumes

(about 1 mL) of the Standard solution, Test solution 1, and

Test solution 2 into the chromatograph, record the chroma-

tograms, and measure the peak responses. Identify the reten-

tion times of the relevant fatty acids methyl esters by

comparison of the chromatogram of the Standard solution

with the reference chromatogram supplied with the USP

Cod Liver Oil RS. Identify the retention time for the Inter-

nal standard solution by comparison of the chromatograms

of Test solution 1 and Test solution 2. Calculate the area per-

cent for each fatty acid methyl ester taken by the formula:

100(rA / rB),

in which rA is the average peak area of each individual fatty

acid; and rB is the total peak area from all peaks in the chro-

matogram, excepting the solvent front and butylated

hydroxytoluene. Calculate the percentage of EPA or DHA

in the Fish Oil Rich in Omega-3 Acids taken by the formula:

500FC(ri / rS)/1.04W,

in which 500 is the factor to express the content of DHA and

EPA as free fatty acids in percentage, considering a 1 to 5

sample dilution; 1.04 is the factor to convert the methyl tri-

cosanoate into tricosanoic acid; C is the concentration, in

mg per mL, of the Internal standard solution; W is the

weight, in mg, of the Fish Oil Rich in Omega-3 Acids taken

to prepare the Stock test solution; F is the theoretical re-

sponse factor of EPA or DHA, respectively, relative to the

internal standard (0.99 for EPA and 0.97 for DHA); ri is the

peak response of either EPA or DHA in the chromatogram

of Test solution 2; and rS is the corrected peak response of

the internal standard in Test solution 2 calculated as follows:

[(rS2 / rEPA2) – (rS1 / rEPA1)] rEPA2,

in which rS2 is the peak response of any peak at the locus of

the internal standard in the chromatogram of Test solution 2;

rS1 is the peak response of any peak at the locus of the inter-

nal standard in the chromatogram of Test solution 1; rEPA1 is

the peak response of EPA in the chromatogram of Test solu-

tion 1; and rEPA2 is the peak response of EPA in the chroma-

togram of Test solution 2.&1S (USP27)

BRIEFING

Fish Oil Rich in Omega-3 Acids Capsules. Because there is no
existing USP or NF monograph for this article, this new mono-
graph is being proposed. See also the briefing under Fish Oil Rich
in Omega-3 Acids.

(DSN: G. Giancaspro) RTS—39705-2

Add the following:

&Fish Oil Rich in Omega-3 Acids
Capsules

» Fish Oil Rich in Omega-3 Acids Capsules con-

tain not less than 95.0 percent and not more than

105.0 percent of the labeled amount of Fish Oil

Rich in Omega-3 Acids. The oil contained in Fish

Oil Rich in Omega-3 Acids Capsules conforms to

the definition for Fish Oil Rich in Omega-3 Acids.

Packaging and storage—Preserve in tight containers at

room temperature. Protect from light.

Labeling—The label states the amount of docosahexaenoic

acid (DHA) and eicosapentaenoic acid (EPA) in mg per

Capsule.
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USP Reference standards h11i—USP Cod Liver Oil RS.

USP Methyl Tricosanoate RS.

Identification—Proceed as directed for Identification under

Fish Oil Rich in Omega-3 Acids. The oil contained in the

Capsules meets the requirements.

Weight variation h2091i: meets the requirements.

Dissolution h711 i—

Medium: water; 500 mL.

Apparatus 2: 50 rpm.

Time: 15 minutes; 30 minutes.

Procedure—Place 1 Capsule in each vessel, and allow the

Capsule to sink to the bottom of the vessel before starting

rotation of the blade. Observe the Capsules, and record

the time taken for each capsule shell to rupture.

Tolerances—The requirements are met if all of the Cap-

sules tested rupture in not more than 15 minutes. If 1 or 2

of the Capsules rupture in more than 15 minutes but not

more than 30 minutes, repeat the test on 12 additional Cap-

sules. Not more than 2 of the total of 18 Capsules tested rup-

ture in more than 15 minutes but not more than 30 minutes.

Other requirements—The contents of the Capsules meet

the requirements of the tests forUnsaponifiable matter, Acid

value, Anisidine value, Total oxidation value, Heavy metals,

and Pesticides under Fish Oil Rich in Omega-3 Acids.

Content of fish oil—Accurately weigh not fewer than 10

Capsules in a tared weighing bottle. With a sharp blade,

or by other appropriate means, carefully open the Capsules,

without loss of shell material, and transfer the combined

Capsule contents to a 100-mL beaker. Remove any adhering

substance from the emptied Capsules by washing with sev-

eral small portions of isooctane. Discard the washings, and

allow the empty Capsules to dry in a current of dry air until

the isooctane is completely evaporated. Weigh the empty

Capsules in the original tared weighing bottle, and calculate

the average net weight per capsule.

Content of DHA and EPA—Proceed as directed for

Content of DHA and EPA under Fish Oil Rich in Omega-

3 Acids.&1S (USP27)

BRIEFING

Maritime Pine, page 1903 of PF 28(6) [Nov.–Dec. 2002];
Maritime Pine Extract, page 1905 of PF 28(6) [Nov.–Dec.
2002]. It is proposed to revise the storage conditions in the Pack-
aging and storage section.

(DSB: G. Giancaspro; PSD: C. Okeke) RTS—39821-1

Add the following:

&Maritime Pine

» Maritime Pine consists of the bark of stems of

Pinus pinaster Aiton (Pinus maritima Poir.)

Fam. Pinaceae. It contains not less than 8.0 per-

cent and not more than 12.0 percent of procyani-

dins, calculated on the dried basis.

NOTE—This article is intended to be used in the

preparation of extracts only and is not for direct

human consumption.

Change to read:

Packaging and storage—Store at room temperature.&258,

excursion permitted between 158 and 308. Preserve in a

well-closed container, and&1S (USP27) protect from moisture

and excessive heat.

Labeling—The label states the Latin binomial and, follow-

ing the official name, the part of the plant contained in the

article.
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USP Reference standards h11i—USP Maritime Pine Ex-

tract RS.

Botanical characteristics—

Macroscopic—Bark pieces are typically 1 to 3 cm thick.

The inner bark is plane to slightly concave, whitish to light

brown, striped longitudinally; shiny and of slightly irregular

surface, only a few millimeters thick. Abrupt change to a

sequence of hard, convex, nearly parallel layers alternating

with smooth, light brown layers. Up to 50 or more layers

present, depending on the age of the bark. Outer surface

of bark is dark reddish-brown composed of irregular scaly

patches, with deep V-shaped fissures. Outer surface may

also be gray, gray-green, or green-yellow due to presence

of lichens.

Microscopic (transverse section of bark)—Light inner

bark has irregular lateral stripes consisting of three to five

cell layers of long, slender sieve cells with large pitted hor-

izontal cell walls and large polygonal parenchyma cells con-

taining single, irregular, rounded starch grain, 3 to 15 mm

wide. Lateral stripes are separated from each other by ray

parenchyma cells. Ray parenchyma cells are homogeneous

in appearance, one to four cell layers thick and four and

twenty cell layers high, each cell containing single, irregu-

lar, rounded starch grain, 3 to 15 mm wide. Cylindrical par-

enchyma cells with thin cell wall arranged in vertical rows

with calcium oxalate prisms are also present. Outer part of

the inner bark contains plate-shaped cells of undifferentiated

periderm and older periderm with multiple layers of phello-

gen. The phellogen grows three to seven rows of phellum to

the exterior and two to four rows of small cell phelloderm to

the interior. The oldest and outermost part of the bark is

composed of lignified sections of phelloderm and phellum

cells, 15 to 35 mm thick, separated by collapsed phellogen.

Phelloderm and phellum cells are up to 100 mm wide,

square, rectangular, polygonal, or irregularly shaped. The

cell walls are colorless. Phelloderm cells are moderately

pitted with a reddish-brown content. Phellum cells have a

thicker cell wall, strongly pitted, undulated contour, and a

yellowish-brown to brownish-red content. Radially in be-

tween layers of phelloderm and phellum are layers of ray

parenchyma cells, five to eight cells thick, rounded to ra-

dially stretched, thin walled, strongly pitted with collapsed

cells and dead sieve cells.

Identification—

A: Pulverize 1 g of the dried Maritime Pine. Add 10 mg of

the powdered material to 1 mL of methanol. Add 6 mL of a

mixture of butanol and hydrochloric acid (95:5 v/v). Heat

for 2 minutes in a water bath: the solution turns red.

B: Thin-Layer Chromatographic Identification Test

h201i—

Adsorbent: 0.25-mm layer of chromatographic silica gel

mixture.

Test solution—Add 2 g of the powdered dried material to

20 mL of water. Place in a water bath for 20 minutes, and

centrifuge. Extract the supernatant with 40 mL of ethyl ace-

tate. Evaporate the ethyl acetate layer to dryness under a

stream of nitrogen, with gentle heating. Dissolve the residue

so obtained in 0.25 mL of alcohol.

Standard solution—Prepare a solution of USP Maritime

Pine Extract RS in alcohol, having a concentration of about

25 mg per mL. [NOTE—Retain a portion of this solution for

use in Identification test C.]

Application volume: 5 mL.

Developing solvent system: a mixture of ethyl acetate,

methanol, and water (100:10:6).

Spray reagent: a mixture of alcohol and phosphoric acid

(1:1), containing 1% of vanillin.

Procedure—Proceed as directed in the chapter, except to

dry the plate with the aid of a current of air, spray with the

Spray reagent, and dry at 1108 for 10 minutes. A red band
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appears in the upper part of the chromatogram of the Test

solution, at an RF value of about 0.82, corresponding to a

similar band in the chromatogram of the Standard solution

(presence of catechin). The lower part of the chromatogram

of the Test solution also shows red bands, at an RF value of

about 0.45 (presence of oligomeric and polymeric procyani-

dins). Two other red bands in the chromatogram of the Test

solution correspond to those at similar RF values in the chro-

matogram of the Standard solution (presence of dimeric

procyanidins). A blue band appears in the chromatogram

of the Test solution between the bands for catechin and

the dimeric procyanidins, corresponding in color and RF val-

ue to a similar band in the chromatogram of the Standard

solution.

C: Thin-Layer Chromatographic Identification Test

h201i—

Adsorbent: 0.25-mm layer of chromatographic silica gel

mixture.

Test solution—Use the Test solution prepared as directed

for Identification test B.

Standard solution 1—Use the Standard solution prepared

as directed for Identification test B.

Standard solution 2—Prepare a solution of ferulic acid

and protocatechuic acid containing 1 mg of each per mL.

Application volume: 10 mL.

Developing solvent system: a mixture of methylene chlo-

ride, methanol, and glacial acetic acid, and water

(80:15:2:2).

Spray reagent—Prepare a 5% ferric chloride solution in

methanol.

Procedure—Proceed as directed in the chapter, except to

dry the plate at 1108 and examine the plate under short-

wavelength UV light. The upper third of the chromatogram

of the Test solution exhibits three bands. The uppermost

band is close to the solvent front. The middle third of the

chromatogram of the Test solution exhibits a band corre-

sponding in RF value to the bands in the chromatograms

of Standard solution 1 and Standard solution 2 (presence

of ferulic acid). The lower third of the chromatogram of

the Test solution exhibits a band corresponding to bands

of similar RF value in the chromatograms of Standard solu-

tion 1 and Standard solution 2 (presence of protocatechuic

acid). A band near the origin is also visible in the chroma-

togram of the Test solution. Spray the plate with the Spray

reagent, and dry at 1108. The bands due to ferulic acid and

protocatechuic acid turn grayish-green and orange, respec-

tively. A grayish-green band becomes visible in the chroma-

togram of the Test solution above the protocatechuic acid

band (presence of caffeic acid). The band near the origin

of the chromatogram of the Test solution turns orange.

Water content h561i: not more than 35.0%.

Foreign organic matter h561i: not more than 5%.

Total ash h561i: not more than 1.5%.

Content of procyanidins—

Reagent solution A—Prepare a mixture of butanol and hy-

drochloric acid (95:5). [NOTE—Prepare this solution on the

day of use.]

Reagent solution B—Dissolve 2 g of ferric ammonium

sulfate in a mixture of 100 mL of water and 17.5 mL of hy-

drochloric acid. [NOTE—This solution can be used within

15 days of preparation.]

Test solution—Dry crushed Maritime Pine at 1108 for 3

hours. Place about 1.9 g of the crushed material, accurately

weighed, in a 20-mL vial, and add 10 mL of methanol.

Crimp the vial and sonicate for 2 minutes. Heat in boiling

water for 10 minutes. Cool to room temperature, allow the

sediment to settle, and transfer the supernatant to a 100-mL

volumetric flask, passing it through a filter having a 0.45-mm

porosity. Wash the sediment two times with 10 mL of

methanol, and transfer the solution into the same 100-mL
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volumetric flask, again passing it through a filter having a

0.45-mm porosity. Dilute with methanol to volume, and

mix. Transfer 1.0 mL of that solution into a 20-mL volu-

metric flask, dilute with methanol to volume, and mix.

Procedure—Transfer 1.0 mL of the Test solution and 1.0

mL of methanol to two separate 10-mL vials. To each flask

add 6.0 mL of Reagent solution A and 0.25 mL of Reagent

solution B to each flask. Seal the vials with crimp caps. Mix,

and heat in a water bath for 40 minutes. Quickly cool to

room temperature in an ice bath. Quantitatively transfer

these solutions, with the aid of Reagent solution A, to two

separate 10-mL volumetric flasks, dilute with Reagent solu-

tion A to volume, and mix. Determine the absorbance of the

solution obtained from the Test solution at 546 nm, using the

methanol-containing solution as the blank. Calculate the

percentage of total procyanidins in the portion of Maritime

Pine taken by the formula:

(2000AU )/(36.7W),

in which AU is the absorbance of the solution obtained from

the Test solution; 36.7 is the absorptivity of the maritime

pine procyanidins; andW is the weight, in g, of the Maritime

Pine taken to prepare the Test solution.&2S (USP27)

BRIEFING

Maritime Pine Extract, page 1905 of PF 28(6) [Nov.–Dec.
2002]—See briefing under Maritime Pine.

(DSB: G. Giancaspro; PSD: C. Okeke) RTS—39821-2

Add the following:

&Maritime Pine Extract

» Maritime Pine Extract is prepared from the pul-

verized Maritime Pine using suitable solvents. It

contains between 65 and 75 percent of procyani-

dins, calculated on the dried basis.

Change to read:

Packaging and storage—Store in tight containers, pro-

tected from light. &Preserve in tight containers, and store

at 258, excursion permitted between 158 and 308. Protect

from light.&1S (USP27)

Labeling—The label states the official name of the article,

the Latin binomial, and the part of the plant from which the

article was prepared, in addition to the information required

for Labeling under Botanical extracts h565i.

USP Reference standards h11i—USP Maritime Pine Ex-

tract RS.

Identification—

A: Dissolve 50 mg of Extract in 6 mL of a mixture of bu-

tanol and hydrochloric acid (95:5). Heat in a water bath for 2

minutes: the solution turns dark red.

B: Thin-Layer Chromatographic Identification Test

h201i—

Test solution—Dissolve a quantity of Extract in methanol

to obtain a solution having a concentration of about 25 mg

per mL.

Standard solution 1—Prepare a solution of USP Maritime

Pine Extract RS in methanol having a concentration of about

25 mg per mL.

Standard solution 2—Prepare a solution of ferulic acid in

methanol having a concentration of about 1 mg per mL.

Application volume: 5 mL.
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Developing solvent system: a mixture of methylene chlo-

ride, methanol, glacial acetic acid, and water (80:15:2:2).

Spray reagent—Prepare a 5% ferric chloride solution in

methanol.

Procedure—Proceed as directed in the chapter, except to

dry the plate at 1108 and to examine the plate under short-

wavelength and long-wavelength UV light. The chromato-

gram of Standard solution 1 exhibits bands in the middle

third and upper third that correspond to protocatechuic acid

and ferulic acid, respectively. Spray the plate with the Spray

reagent, and dry at 1108 for 10 minutes. The bands due to

ferulic acid and protocatechuic acid turn grayish-green and

orange, respectively. Grayish-green bands become visible in

the chromatogram of Standard solution 1 above and below

protocatechuic acid indicating the presence of caffeic acid

and catechin, respectively. The chromatogram of the Test

solution exhibits bands due to caffeic acid, protocatechuic

acid, and ferulic acid that correspond in color and RF value

to those in the chromatogram of Standard solution 1.

C: Thin-Layer Chromatographic Identification Test

h201i—

Test solution—Use the Test solution prepared as directed

for Identification test B.

Standard solution—Use the Standard solution 1 prepared

as directed for Identification test B.

Application volume: 5 mL.

Developing solvent system: a mixture of ethyl acetate, for-

mic acid, and water (100:10:6).

Spray reagent: a mixture of phosphoric acid and alcohol

(1:1), containing 1% of vanillin.

Procedure—Proceed as directed in the chapter, except to

spray the plate with the Spray reagent, and heat at 1108 for

10 minutes. Three red bands appear in the middle third of

the chromatogram of the Standard solution corresponding

to two dimeric procyanidins and catechin. The chromato-

gram of the Standard solution also exhibits a blue band be-

tween the upper band due to upper dimeric procyanidins and

the band due to catechin. The chromatogram of the Test

solution contains bands that correspond to those found in

the chromatogram of the Standard solution.

D: Proceed as directed in the following liquid-chromato-

graphic procedure.

Solution A—Use filtered and degassed methanol.

Solution B—Carefully weigh 1 g of phosphoric acid, and

dilute with water. Transfer to a 1000-mL volumetric flask,

dilute with water to volume, and mix.

Standard solution—Dissolve an accurately weighed

quantity of USP Maritime Pine Extract RS in Solution A

to obtain a solution having a known concentration of about

2 mg per mL. Pass through a membrane having a 0.45-mm

or finer porosity.

Test solution—Weigh about 20 mg of Extract. Add 10 mL

of Solution A, and sonicate for 10 minutes. Pass through a

membrane having a 0.45-mm or finer porosity, discarding

the first 4 mL of filtrate.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 280-nm detec-

tor and a 4.6-mm 6 15-cm column that contains base-de-

activated packing L7 having less than 5-mm particle size.

The column temperature is maintained at 408. The flow rate

is about 1.0 mL per minute. The chromatograph is pro-

grammed as follows.

Time

(minutes)

Solution A

(%)

Solution B

(%) Elution

0 8 92 Equilibration

0–40 8?34 92?66 Linear gradient

40–45 34?2 66?98 Linear gradient

45–50 2 98 Isocratic

50–52 2?8 98?92 Linear gradient

52–57 8 92 Isocratic
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Chromatograph the Standard solution, and record the peak

responses as directed for Procedure: the chromatogram ob-

tained is similar to the Reference Chromatogram provided

with the USP Maritime Pine Extract RS; the resolution, R,

between taxifolin and ferulic acid is not less than 3.0; and

the tailing factor for taxifolin is not more than 2.0.

Procedure—Separately inject equal volumes (about 10

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

chromatograph, record the chromatograms, and measure the

peak areas for catechin, caffeic acid, taxifolin, and ferulic

acid, identifying the peaks by comparison of the chromato-

gram of the Standard solution with the Reference Chroma-

togram: the chromatogram of the Test solution exhibits

peaks for catechin, caffeic acid, taxifolin, and ferulic acid

at the retention times corresponding to those in the chroma-

togram of the Standard solution.

Microbial limits h2021i—The total aerobic microbial

count does not exceed 104 per g, the total combined molds

and yeasts count does not exceed 103 per g, and it meets the

requirements of the tests for absence of Salmonella species,

and Escherichia coli.

Loss on drying h731i—Dry about 1.0 g of Extract, ac-

curately weighed, for 3 hours at 1108: it loses not more than

8.0% of its weight.

Total ash h561i: not more than 0.7%.

Pesticide residue h561i: meets the requirement.

Limit of water-insoluble substances—Accurately weigh

0.50 g of Extract, and stir in 50 mL of water at 208 for 15

minutes. Pass through a fine sintered-glass filter, previously

weighed. Dry the filter at 1108 for 3 hours, cool to room

temperature, and weigh the filter. Calculate the amount of

water-insoluble material: not more than 10% of the amount

of Extract taken.

Content of procyanidins—

Reagent solution A—Prepare a mixture of butanol and hy-

drochloric acid (95:5). [NOTE—Prepare this solution on the

day of use.]

Reagent solution B—Dissolve 2 g of ferric ammonium

sulfate in a mixture of 100 mL of water and 17.5 mL of hy-

drochloric acid. [NOTE—This solution can be used within

15 days of preparation.]

Test solution—Transfer about 0.125 g of Extract, ac-

curately weighed, to a 100-mL volumetric flask, dissolve

in and dilute with methanol to volume, and mix. Transfer

1.0 mL of this solution to a 20-mL volumetric flask, dilute

with methanol to volume, and mix.

Procedure—Transfer 1.0 mL of the Test solution and 1.0

mL of methanol to two separate 10-mL vials. To each flask

add 6.0 mL of Reagent solution A and 0.25 mL of Reagent

solution B. Seal the vials with crimp caps. Mix, and heat in a

water bath for 40 minutes. Quickly cool to room tempera-

ture in an ice bath. Quantitatively transfer these solutions,

with the aid of Reagent solution A, to two separate10-mL

volumetric flasks, dilute with Reagent solution A to volume,

and mix. Determine the absorbance of the solution obtained

from the Test solution at 546 nm, using the methanol-con-

taining solution as the blank. Calculate the percentage of to-

tal procyanidins in the portion of Extract taken by the

formula:

(2000AU )/(36.7W),

in which AU is the absorbance of the solution obtained from

the Test solution; 36.7 is the absorptivity of the maritime

pine procyanidins; and W is the weight, in g, of the Extract

taken to prepare the Test solution.

Other requirements—It meets the requirements for Heavy

metals under Botanical Extracts h565i.&2S (NF21)
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BRIEFING

Nettle, page 105of PF 28(1) [Jan.–Feb. 2002]; Powdered Net-
tle, page 108 of PF 28(1) [Jan.–Feb. 2002]; Powdered Nettle Ex-
tract, page 109 of PF 28(1) [Jan.–Feb. 2002]. It is proposed to
change the names of these monographs to Stinging Nettle, Pow-
dered Stinging Nettle, and Powdered Stinging Nettle Extract, re-
spectively. Although Urica urens, known in commerce as
‘‘dwarf nettle,’’ may be present as a minor component of these ar-
ticles, the predominant species is Urtica dioica. The proposed title
change reflects the standard common name recognized in the
American Herbal Products Association’s Herbs of Commerce for
the predominant species recognized in the monographs. Total ami-
no acid is determined via a spectrophotometric procedure using
glutamic and aspartic acids as reference standards. The gas chro-
matographic procedures used in the test for Content of b-sitosterol
are based on analyses performed with the HP-1 brand of G2 col-
umn. Typical retention times for cholesterol and b-sitosterol are
about 14 and 20 minutes, respectively. The gradient liquid chroma-
tographic procedure used in the test for Content of scopoletin is
based on analyses performed with the Kromasil C18 brand of L1
column. Typical retention times for scopoletin, cholesterol, and b-
sitosterol are 12, 14, and 20 minutes, respectively.

(DSB: G. Giancaspro; NL: W. L. Paul) RTS—39963-1

Add the following:

&Nettle Nettles Stinging Nettle

» Nettle Nettles Stinging Nettle consists of dried

roots and rhizomes of Urtica dioica (Linné) L.

ssp dioica. (Fam. Urticaceae), known in com-

merce as stinging nettle, and may contain Urtica

urens (Linné), L., known in commerce as dwarf

nettle, their hybrids, or mixtures of them as a mi-

nor component. It contains not less than 0.8 per-

cent of total amino acids, not less than 0.05 per-

cent of b-sitosterol (C29H50O), and not less than

3 mg per g of scopoletin (C10H8O4), calculated

on the dried basis.

Packaging and storage—Store Preserve in tight con-

tainers, protected from light. moisture, and excessive heat.

Store at controlled room temperature.

Labeling—The label states the Latin binomial and, follow-

ing the official name, the parts of the plant contained in the

article.

USP Reference standards h11i—USP Aspartic Acid RS.

USP Glutamic Acid RS. USP Scopoletin RS. USP b-Sitos-

terol RS.

Botanic characteristics—

Macroscopic—The rhizome is irregularly bent, about 3 to

10 mm thick, and light gray-brown on the outside; thin roots

spring from the knotty bulges of a lengthwise furrow. A

transverse cut of the rhizome shows it is fibrous, light yel-

lowish white, and usually has a small medulla cave. The

roots are often very long, usually 0.5 to 2 mm thick, light

yellow-brown on the outside, and contain some deep longi-

tudinal furrows; a transverse cut shows a pale and almost

pure-white color.

Histology—The transverse section of the rhizome and

root shows the following characteristics. The rhizome has

a narrow cork composed of brown, thin-walled cells, a

few rows of tangentially elongated cortical parenchyma,

and a pericyclic region with numerous fibers occurring sin-

gly or, more frequently, in small groups. Fibers are much

elongated with very thick and lignified walls. Some cells

of the pericycle and outer part of secondary phloem contain

large globular compound crystals of calcium oxalate. The

vascular cambial region is distinct and continuous with nar-

row radial groups of vascular tissue separated by wide me-

du l l a ry rays . The seconda ry ph loem is ma in ly

parenchymatous with groups of thin-walled sieve tissue.

The xylem is dense and completely lignified, containing

scattered vessels, isolated or in small groups, associated

with moderately thickened xylem parenchyma cells and nu-

merous thicker-walled xylem fibers with slit-shaped pits. In-

dividual vessels have fairly large, closely arranged,

bordered pits, while the adjacent parenchyma has simple
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or bordered pits. Medullary rays indicate alternating areas of

lignified and unlignified cells, appearing as tangential bands

between the vascular bundles, each composed of five or six

layers of cells; the lignified cells have moderately thickened

walls with simple pits. The pith is composed of rounded,

unlignified parenchyma, collapsed in the central part to form

a cavity. Mature roots show a thin cork, narrow phelloderm,

and secondary phloem and xylem with alternating areas of

lignified and unlignified parenchyma in the wide medullary

rays, similar to that found in the rhizome.

Identification, Thin-Layer Chromatographic Identification

Test h201i—

Adsorbent: 0.50-mm layer of chromatographic silica gel

mixture.

Test solution—Extract 1 g of powder by refluxing with 10

mL of a solution containing toluene, ethyl acetate, and

methanol (7:2:1) for 15 minutes, cool, and filter. Evaporate

the filtrate to dryness under reduced pressure at less than

408, and dissolve the residue in 2 mL of the toluene, ethyl

acetate, methanol solution.

Standard solution—Dissolve an accurately weighed

quantity of USP Scopoletin RS and USP b-Sitosterol RS

in methanol to obtain a solution having a known concentra-

tion of 0.05 and 0.5 mg per mL, respectively.

Application volume: 20 mL for the Test solution; 10 mL for

the Standard solution.

Developing solvent system: diethyl ether and methanol

(9:1).

Procedure—Proceed as directed in the chapter. Examine

the plates under UV light at 365 nm. Spray the plate with

about 10 mL of a mixture of water, 85% phosphoric acid,

and 10% vanillin in 96% ethanol (4.5:4.5:1); heat between

1008 and 1058 for 10 minutes; and examine under daylight.

The chromatogram of the Test solution exhibits a violet-red

zone corresponding to the b-sitosterol peak at the same RF

value as the b-sitosterol peak in the chromatogram of the

Standard solution. Weakly violet-red zones above and be-

low b-sitosterol, corresponding to b-sitosterol-glucoside,

are visible.

Microbial limits h2021i—The total aerobic microbial

count does not exceed 107 106 cfu per g, the total combined

molds and yeasts count does not exceed 105 104 cfu per g,

the coliform count does not exceed 104 cfu per g, and the

enterobacterial bile-tolerant Gram-negative bacteria count

does not exceed 104 103 cfu per g. It meets the requirements

of the tests for absence of Salmonella species and Escheri-

chia coli.and Staphylococcus aureus.

Loss on drying h731i—Dry 1.0 gof Nettle Nettles Stinging

Nettle, finely powdered, at 1058 for 2 hours: it loses not

more than 12.0% of its weight.

Foreign organic matter h561i: not more than 2.0%.

Total ash h561i: not more than 10%.

Pesticide residues h561i: meets the requirements.

Content of total amino acids—

pH 5.5 Acetate buffer—Mix 5.40 g of anhydrous sodium

acetate, 0.3 mL of glacial acetic acid, and water to a final

volume of 100 mL.

Reagent solution—Prepare a solution containing about

1.00 g of ninhydrin, 1.50 g of hydrindantin, and 37.5 mL

of propylene glycol, and adjust with pH 5.5 Acetate buffer

to 50.0 mL. [NOTE—Prepare the Reagent solution daily.]

Standard solution—Dissolve accurately weighed quanti-

ties of USP Glutamic Acid RS and USP Aspartic Acid RS

in water to obtain a solution having a known concentration

of about 0.1 mg of each per mL.

Test solution—Finely powder an amount of Nettle Nettles

Stinging Nettle, and transfer about 1.0 g, accurately

weighed, to 80 mL of water. Place in an ultrasonic bath
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for 25 minutes, and centrifuge. Transfer the supernatant to a

100-mL volumetric flask, dilute with water to volume, and

filter.

Procedure—Transfer 5.0 mL of the Test solution and 1.0

mL of the Standard solution to two separate, appropriately

labeled, 50-mL volumetric flasks. Add 4.0 mL of water to

the Standard solution and 5.0 mL of Reagent solution to

both the Test solution and the Standard solution. Heat in a

boiling water bath for 30 minutes, cool, and adjust with a

mixture of ethanol and water (1:1) to volume. Concomi-

tantly determine the absorbances of the Standard solution

and the Test solution in 1-cm cells at the wavelength of max-

imum absorbance at about 570 nm with a suitable spectro-

photometer. Prepare a blank using 5.0 mL of water, and treat

similarly to the Test solution. Calculate the percentageof to-

tal amino acids in the portion of Nettle Nettles Stinging Net-

tle taken by the formula:

2000(AU /AS)(WS /WU),

in which AU and AS are the absorbances of the Test solution

and the Standard solution, respectively;WS is the sum of the

weights, in mg, of USP Glutamic Acid RS and USPAspartic

Acid RS, calculated on the dried basis, in the Standard solu-

tion; and WU is the weight, in mg, of dried Nettle Nettles

Stinging Nettle in the Test solution: not less than 0.8% of

total amino acids is found.

Content of b-sitosterol—

Derivatizing reagent—Prepare a solution containing

equal volumes (1:1:1) of BSTFA [N,O-bis(trimethylsilyl)tri-

fluoroacetamide], anhydrous pyridine, and a mixture of

BSA [N,O-(trimethylsilyl)acetamide], TMSI (N-trimethylsi-

lyimidazole), and TMCS (trimethylchlorosilane) (3:3:2).

Internal standard solution—Dissolve an accurately

weighed quantity of cholesterol in chloroform to obtain a

solution having a known concentration of about 10 mg

per mL.

Standard solution—Dissolve 50 mg of USP b-Sitosterol

RS, accurately weighed, in 2.0 mL of chloroform, add 1

mL of Internal standard solution, and dilute with chloro-

form to 5 mL. Transfer 0.5 mL of this solution to a 10-

mL round-bottomed flask, dry the solvent under reduced

pressure, add 1 mL of Derivatizing reagent, and mix.

Test solution—Finely powder an amount of Nettle Nettles

Stinging Nettle, transfer 50.0 g to a Soxhlet apparatus, treat

with chloroform, and extract for 6 hours. The volume of

chloroform used is at least twice the volume of the thimble

with an appropriate-size flask. Dry the solvent under re-

duced pressure, add 1.0 mL of Internal standard solution,

and dilute with chloroform to 10 mL. Transfer 0.5 mL of

this solution to a 10-mL round-bottomed flask, dry the sol-

vent under reduced pressure, and add 0.5 mL of Derivatiz-

ing reagent.

Chromatographic system (see Chromatographyh621i)—

The gas chromatograph is equipped with a flame-ionization

detector and a 0.20-mm 6 25-m fused-silica capillary col-

umn coated with a 0.35-mm film of phase G2. The carrier

gas is helium, flowing at a rate of about 0.5 mL per minute.

The injection port and detector temperatures are maintained

at 3258. The column temperature is initially held at 3008,

and maintained at this temperature for 60 minutes. Chro-

matograph the Standard solution, and record the peak re-

sponses as directed for Procedure: the tailing factor for

each sterol peak is not more than 2.0; and the relative stan-

dard deviation for replicate injections determined from each

sterol peak is not more than 5.0%.

Procedure—Separately inject equal volumes (about 1 mL)

of the Standard solution and the Test solution into the chro-

matograph, record the chromatograms, and measure the

peak responses of the sterols. Calculate the percentage of

b-sitosterol in the portion of Nettle Nettles Stinging Nettle

taken by the formula:
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100(RU /RS)(CS /CU),

in which RU and RS are the peak response ratios of b-sitos-

terol to the internal standard obtained from the Standard

solution and the Test solution, respectively; CS is the con-

centration, in mg per mL, of USP b-Sitosterol RS in the

Standard solution; and CU is the concentration, in mg per

mL, of Nettle Nettles Stinging Nettle in the Test solution:

not less than 0.05% of b-sitosterol is found.

Content of scopoletin—

Solution A—Use water.

Solution B—Use methanol.

Mobile phase—Use variable mixtures of Solution A and

Solution B as directed for Chromatographic system. Make

adjustments if necessary (see System Suitability under

Chromatography h621i).

Standard solution—Dissolve an accurately weighed

quantity of USP Scopoletin RS in methanol to obtain a solu-

tion having a known concentration of about 0.02 mg per mL.

Test solution—Finely powder an amount of Nettle Nettles

Stinging Nettle, and mix 4.000 g, accurately weighed, with

25 mL of methanol. Place in an ultrasonic bath for 25 min-

utes, and centrifuge. Transfer 0.5 mL of the solution to a 10-

mL volumetric flask, and dilute with methanol to volume.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a fluorescence

detector set at an excitation wavelength of 366 nm and an

emission wavelength of 420 nm and a 4.6-mm 6 25-cm

column that contains packing L1. The flow rate is about 1

mL per minute. The chromatograph is programmed as fol-

lows.

Time

(minutes)

Solution A

(%)

Solution B

(%) Elution

0 75 25 equilibration

0–2 75?60 25?40 linear gradient

2–8 60 40 isocratic

8–10 60?0 40?100 linear gradient

10–15 0 100 isocratic

15–20 0?75 100?25 linear gradient

20–30 75 25 isocratic

Chromatograph about 10 mL of the Standard solution, and

record the peak responses as directed for Procedure: the ca-

pacity factor (k’) determined from the scopoletin peak is not

less than 5; the tailing factor for the scopoletin peak is not

more than 2.0; and the relative standard deviation for rep-

licate injections is not more than 5.0%.

Procedure—Separately inject equal volumes (about 10

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

chromatograph, record the chromatograms, and measure the

peak responses for scopoletin. Calculate the content of sco-

poletin (C10H8O4), in mg per g, in the portion of Nettle Net-

tles Stinging Nettle taken by the formula:

10,000(rU / rS)(CS /CU),

in which rU and rS are the peak responses of scopoletin in the

Test solution and the Standard solution, respectively; CS is

the concentration, in mg per mL, of USP Scopoletin RS in

the Standard solution; and CU is the concentration, in mg

per mL, of Nettle Nettles Stinging Nettle in the Test solu-

tion: not less than 3 mg per g of scopoletin is found.&1S (USP27)
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BRIEFING

Powdered Nettle, page 108 of PF 28(1) [Jan.–Feb. 2002]—See
briefing under Nettle.

(DSB: G. Giancaspro) RTS—39963-2

Add the following:

&Powdered Nettle Nettles Stinging
Nettle

» Powdered Nettle Nettles Stinging Nettle is Net-

tle Nettles Stinging Nettle reduced to a fine or

very fine powder.

Packaging and storage—Store in tight containers, pro-

tected from light and moisture excessive heat.

Labeling—The label states the Latin binomial and, follow-

ing the official name, the parts of the plant contained in the

article.

USP Reference standards h11i—USP Aspartic Acid RS.

USP Glutamic Acid RS. USP Scopoletin RS. USP b-Sitos-

terol RS.

Botanic characteristics—[NOTE—The test is carried out

under a microscope using chloral hydrate solution.] The

powder is yellowish to brownish gray, and shows several

fragments of net and dot vessels with a strongly varying dia-

meter, usually between 50 and 150 mm. Few, if any, dotted

bast fibers are present. Clearly dotted wood fibers, about 200

to 800 mm in length, thin-walled parenchyma cells, some-

times with calcium oxalate glands and occasionally with

single crystals and fragments of cork consisting of flat-

shaped, thin-walled cells are also present.

Other requirements—It meets the requirements of the tests

for Identification, Microbial limits, Foreign organic matter,

Total ash, Pesticide residues, Content of total amino acids,

Content of b-sitosterol, and Content of scopoletin under

Nettle Nettles Stinging Nettle.&1S (USP27)

BRIEFING

Powdered Nettle Extract, page 109 of PF 28(1) [Jan.–Feb.
2002]—See briefing under Nettle.

(DSB: G. Giancaspro) RTS—39963-3

Add the following:

&Powdered Nettle Nettles Stinging
Nettle Extract

» Powdered Nettle Nettles Stinging Nettle Extract

is prepared from comminuted Stinging Nettle with

60 percent alcohol or other suitable solvents. It

contains not less than 5.0 percent of total amino

acids, not less than 0.1 percent of b-sitosterol

(C29H50O) and not less than 30 mg per g of scopo-

letin (C10H8O4). The ratio of the starting crude

plant material to Powdered Extract is 10:1.

Packaging and storage—Store in tight containers, pro-

tected from light and moisture at controlled room tempera-

ture.

Labeling—The label states the official name of the article,

the Latin binomial, and, following the official name, the part

of the plant from which the article was prepared. Label it to
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indicate the content of total amino acids, b-sitosterol, scopo-

letin, the extracting solvent used for preparation, and the ra-

tio of the starting crude plant material to Powdered Extract.

USP Reference standards h11i—USP Aspartic Acid RS.

USP Glutamic Acid RS. USP Scopoletin RS. USP b-Sitos-

terol RS.

Identification—

A: Thin-Layer Chromatographic Identification Test

h201i—

Adsorbent, Standard solution, Application volume,

Developing solvent system, and Procedure—Proceed as di-

rected for the test for Identification under Nettle Nettles.

Stinging Nettle.

Test solution—Dissolve 0.6 g of Powdered Extract, ac-

curately weighed, in a mixture of toluene, ethyl acetate,

and methanol (7:2:1), filter, and dry under reduced pressure

at a temperature below 408. Dissolve the residue in 2.0 mL

of the toluene, ethyl acetate, and methanol mixture.

B: The retention time of b-sitosterol in the chromatogram

of the Test solution corresponds to that in the chromatogram

of the Standard solution, as obtained in the test for Content

of b-sitosterol.

C: The retention time of scopoletin in the chromatogram

of the Test solution corresponds to that in the chromatogram

of the Standard solution, as obtained in the test for Content

of scopoletin.

Microbial limits h2021i—The total aerobic microbial

count does not exceed 104 103 cfu per g, the total combined

molds and yeasts count does not exceed 103 102 cfu per g.

the coliform count does not exceed 103 cfu, It meets the re-

quirements of the tests for absence of Salmonella species

and Escherichia coli. Staphylococcus aureus.

Loss on drying h731i—Dry about 1.0 g of Powdered Ex-

tract, accurately weighed, at 1058 for 2 hours: it loses not

more than 8.0% of its weight.

Total ash h561i: not more than 20.0%.

Pesticide residues h561i: meets the requirements.

Organic volatile impurities, Method I h467i: meets the re-

quirements.

Alcohol content, Method II h611i (if present): not more

than 1.0%.

Content of total amino acids—

pH 5.5 Acetate buffer, Reagent solution, and Standard

solution—Proceed as directed for Content of total amino

acids under Nettle Nettles Stinging Nettle.

Test solution—Dissolve 50 mg of Powdered Extract, ac-

curately weighed, in 80 mL of water, shake for 10 minutes,

dilute with water to 100 mL, and filter.

Procedure—Proceed as directed for Content of total ami-

no acids under Nettle Nettles Stinging Nettle, except to cal-

culate the percentage of total amino acids taken by the

formula:

2000(AU /AS)(WS /WU),

in which WU is the weight, in mg, of the Powdered Extract

in the Test solution; and the other terms are as defined there-

in: not less than 5.0% of total amino acids is found.

Content of b-sitosterol—

Derivatizing reagent, Internal standard solution,

Standard solution, and Chromatographic system—Proceed

as directed for Content of b-sitosterol under Nettle Nettles

Stinging Nettle.

Test solution—Transfer 20.0 g of Powdered Extract, ac-

curately weighed, to a Soxhlet apparatus, treat with chloro-

form, and extract for 6 hours. The volume of chloroform

used is at least twice the volume of the thimble with an ap-

propriate-size flask. Dry the solvent under reduced pressure,

add 1.0 mL of Internal standard solution, and dilute with
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chloroform to 10 mL. Transfer 0.5 mL of this solution to a

10-mL round-bottomed flask, dry the solvent under reduced

pressure, and add 0.5 mL of Derivatizing reagent.

Procedure—Proceed as directed for Content of b-sitoster-

ol under Nettle Nettles Stinging Nettle, except to calculate

the percentage of b-sitosterol in the portion of Powdered

Extract taken by the formula:

100(RU /RS)(CS /CU),

in which CU is the concentration, in mg per mL, of Pow-

dered Extract in the Test solution; and the other terms are

as defined therein: not less than 0.1% of b-sitosterol is

found.

Content of scopoletin—

Solution A, Solution B, Mobile phase, Standard solution,

and Chromatographic system—Proceed as directed for Con-

tent of scopoletin under Nettle Nettles Stinging Nettle.

Test solution—Dissolve 200 mg of Powdered Extract, ac-

curately weighed, in 25 mL of methanol, place in an ultra-

sonic bath for 25 minutes, and centrifuge. Transfer 0.5 mL

of this solution to a 10-mL volumetric flask, and dilute with

methanol to volume.

Procedure—Proceed as directed for Content of scopoletin

under Nettle Nettles Stinging Nettle, except to calculate the

content of scopoletin (C10H8O4) in the portion of Powdered

Extract taken by the formula:

10,000(rU / rS)(CS /CU),

in which CU is the concentration, in mg per mL of Powdered

Extract in the Test solution; and the other terms are as de-

fined therein: not less than 30 mg per g of scopoletin is

found.&1S (USP27)

BRIEFING

Saw Palmetto Capsules, page 3025 of the First Supplement. It
is proposed to revise the Definition to reflect the same ratio of lau-
ric acid to caprylic acid presented in the monograph for Saw Pal-
metto Extract.

(DSB: G. Giancaspro) RTS—39827-1

Change to read:

» Saw Palmetto Capsules contain Saw Palmetto

Extract. Capsules contain not less than 22.0 per-

cent of lauric acid and not more than 34.0 percent

of the labeled amount of Saw Palmetto Extract.

The ratio of the concentrations of lauric acid to

caprylic acid is not less than 10

&8.5&1S (USP27)

and not more than 17.5. The ratio of the concen-

trations of lauric acid to myristic acid is not less

than 2.2 and not more than 2.8.
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Items from Earlier Numbers of PF that Have Not Yet
Appeared in a Supplement, and are Therefore Candidates
for Subsequent Supplements.

GENERAL NOTICES AND REQUIREMENTS

‘‘Official’’ and ‘‘Official Articles’’—See PF Vol. 28 No. 6, page
1757.

Preservation, Packaging, Storage, and Labeling—See PF Vol. 28
No. 4, page 1061.

Significant Figures and Tolerances—See PF Vol. 28 No. 5, page
1379.

Tests and Assays—See PF Vol. 28 No. 5, page 1380.

USP MONOGRAPHS

Acebutolol Hydrochloride—See PF Vol. 27 No. 3, page 2493.
Acebutolol Hydrochloride Capsules—See PF Vol. 27 No. 1, page

1743.
Acepromazine Maleate—See PF Vol. 27 No. 3, page 2493.
Acepromazine Maleate Injection—See PF Vol. 27 No. 3, page

2494.
Acepromazine Maleate Tablets—See PF Vol. 27 No. 3, page 2494.
Acetaminophen—See PF Vol. 27 No. 3, page 2494.
Acetaminophen Capsules—See PF Vol. 27 No. 3, page 2494.
Acetaminophen for Effervescent Oral Solution—See PF Vol. 27

No. 3, page 2495.
Acetaminophen Oral Solution—See PF Vol. 27 No. 3, page 2494.
Acetaminophen Oral Suspension—See PF Vol. 27 No. 3, page

2495.
Acetaminophen Suppositories—See PF Vol. 27 No. 3, page 2495.
Acetaminophen Tablets—See PF Vol. 27 No. 3, page 2495.
Acetaminophen and Aspirin Tablets—See PF Vol. 27 No. 3, page

2495.
Acetaminophen, Aspirin, and Caffeine Tablets—See PF Vol. 27

No. 3, page 2495.
Capsules Containing at Least Three of the Following—Aceta-

minophen and Salts of Chlorpheniramine, Dextromethor-
phan, and Pseudoephedrine—See PF Vol. 27 No. 3, page
2496.

Oral Powder Containing at Least Three of the Following—Aceta-
minophen and Salts of Chlorpheniramine, Dextromethor-
phan, and Pseudoephedrine—See PF Vol. 27 No. 3, page
2496.

Oral Solution Containing at Least Three of the Following—Aceta-
minophen and Salts of Chlorpheniramine, Dextromethor-
phan, and Pseudoephedrine—See PF Vol. 27 No. 6, page
3241.

Tablets Containing at Least Three of the Following—Aceta-
minophen and Salts of Chlorpheniramine, Dextromethor-
phan, and Pseudoephedrine—See PF Vol. 27 No. 3, page
2496.

Acetaminophen and Codeine Phosphate Capsules—See PF Vol. 29
No. 3, page 601.

Acetaminophen and Codeine Phosphate Oral Solution—See PF
Vol. 29 No. 3, page 601.

Acetaminophen and Codeine Phosphate Oral Suspension—See PF
Vol. 29 No. 3, page 601.

Acetaminophen and Codeine Phosphate Tablets—See PF Vol. 29
No. 3, page 602.

Acetaminophen, Dextromethorphan Hydrobromide, Doxylamine
Succinate, and Pseudoephedrine Hydrochloride Oral Solu-
tion—See PF Vol. 27 No. 3, page 2499.

Acetaminophen and Diphenhydramine Citrate Tablets—See PF
Vol. 27 No. 3, page 2499.

Acetaminophen, Diphenhydramine Hydrochloride, and Pseudo-
ephedrine Hydrochloride Tablets—See PF Vol. 27 No. 3,
page 2499.

Acetaminophen and Pseudoephedrine Hydrochloride Tablets—
See PF Vol. 27 No. 3, page 2500.

Acetazolamide—See PF Vol. 27 No. 3, page 2500.
Acetazolamide for Injection—See PF Vol. 27 No. 3, page 2500.
Acetazolamide Tablets—See PF Vol. 27 No. 3, page 2501.
Glacial Acetic Acid—See PF Vol. 27 No. 3, page 2501.
Acetic Acid Irrigation—See PF Vol. 27 No. 3, page 2501.
Acetic Acid Otic Solution—See PF Vol. 27 No. 3, page 2501.
Acetohexamide—See PF Vol. 27 No. 3, page 2501.
Acetohexamide Tablets—See PF Vol. 27 No. 3, page 2501.
Acetohydroxamic Acid Tablets—See PF Vol. 27 No. 3, page 2503.
Acetylcholine Chloride—See PF Vol. 27 No. 3, page 2502.
Acetylcholine Chloride for Ophthalmic Solution—See PF Vol. 27

No. 3, page 2502.
Acetylcysteine—See PF Vol. 27 No. 3, page 2503.
Acetylcysteine Solution—See PF Vol. 27 No. 3, page 2503.
Acetylcysteine and Isoproterenol Hydrochloride Inhalation Solu-

tion—See PF Vol. 27 No. 3, page 2503.
Acyclovir—See PF Vol. 29 No. 3, page 602.
Acyclovir Capsules—See PF Vol. 29 No. 3, page 602.
Acyclovir for Injection—See PF Vol. 29 No. 3, page 602.
Acyclovir Ointment—See PF Vol. 29 No. 3, page 604.
Acyclovir Oral Suspension—See PF Vol. 29 No. 3, page 604.
Acyclovir Tablets—See PF Vol. 29 No. 3, page 604.
Adenine—See PF Vol. 27 No. 3, page 2504.
Albendazole—See PF Vol. 27 No. 3, page 2505.
Albendazole Oral Suspension—See PF Vol. 27 No. 3, page 2505.
Albendazole Tablets—See PF Vol. 27 No. 3, page 2505.
Albumin Human—See PF Vol. 29 No. 1, page 43.
Albuterol—See PF Vol. 27 No. 3, page 2505.
Albuterol Sulfate—See PF Vol. 27 No. 3, page 2506.
Albuterol Tablets—See PF Vol. 27 No. 3, page 2506.
Alclometasone Dipropionate—See PF Vol. 27 No. 3, page 2506.
Alclometasone Dipropionate Cream—See PF Vol. 27 No. 3, page

2507.
Alclometasone Dipropionate Ointment—See PF Vol. 27 No. 3,

page 2507.
Alcohol—See PF Vol. 27 No. 3, page 2507.
Dehydrated Alcohol—See PF Vol. 27 No. 3, page 2507.
Dehydrated Alcohol Injection—See PF Vol. 27 No. 3, page 2507.
Rubbing Alcohol—See PF Vol. 27 No. 3, page 2507.
Alcohol in Dextrose Injection—See PF Vol. 27 No. 3, page 2508.
Alendronate Sodium—See PF Vol. 28 No. 3, page 737.
Alendronate Sodium Tablets—See PF Vol. 28 No. 3, page 740.
Allopurinol—See PF Vol. 28 No. 5, page 1387.
Allopurinol Tablets—See PF Vol. 29 No. 3, page 604.
Allyl Isothiocyanate—See PF Vol. 27 No. 3, page 2509.
Alprazolam—See PF Vol. 27 No. 3, page 2509.
Alprazolam Tablets—See PF Vol. 27 No. 3, page 2509.
Alprostadil—See PF Vol. 29 No. 2, page 392.
Alprostadil Injection—See PF Vol. 28 No. 5, page 1389.
Altretamine—See PF Vol. 27 No. 3, page 2514.
Altretamine Capsules—See PF Vol. 27 No. 3, page 2514.
Potassium Alum—See PF Vol. 27 No. 3, page 2515.
Alumina and Magnesia Oral Suspension—See PF Vol. 27 No. 3,

page 2515.
Alumina and Magnesia Tablets—See PF Vol. 27 No. 3, page 2515.
Alumina, Magnesia, and Calcium Carbonate Oral Suspension—

See PF Vol. 27 No. 6, page 3241.
Alumina, Magnesia, and Calcium Carbonate Tablets—See PF Vol.

27 No. 3, page 2515.
Alumina, Magnesia, Calcium Carbonate, and Simethicone Tab-

lets—See PF Vol. 27 No. 6, page 3241.
Amiloride Hydrochloride and Hydrochlorothiazide Tablets—See

PF Vol. 29 No. 3, page 605.
Amoxicillin Tablets—See PF Vol. 29 No. 1, page 48.
Amoxicillin and Clavulanate Potassium for Oral Suspension—See

PF Vol. 29 No. 3, page 605.
Amoxicillin and Clavulanate Potassium Tablets—See PF Vol. 29

No. 3, page 605.
Amphetamine Sulfate—See PF Vol. 28 No. 3, page 744.
Ampicillin—See PF Vol. 28 No. 6, page 1766.
Ampicillin Capsules—See PF Vol. 28 No. 6, page 1766.

# 2003 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

Pharmacopeial Forum
1292 IN-PROCESS REVISION Vol. 29(4) [July–Aug. 2003]

In
-P

ro
ce

ss
R

ev
is

io
n



Ampicillin for Injectable Suspension—See PF Vol. 28 No. 6, page
1766.

Ampicillin Tablets—See PF Vol. 28 No. 6, page 1767.
Amprolium Oral Solution—See PF Vol. 29 No. 3, page 606.
L-Asparagine—See PF Vol. 29 No. 3, page 687.
Aspartic Acid—See PF Vol. 28 No. 5, page 1391.
Aspirin and Codeine Phosphate Tablets—See PF Vol. 29 No. 3,

page 606.
Astemizole Tablets—See PF Vol. 28 No. 3, page 745.
Atenolol Tablets—See PF Vol. 29 No. 1, page 49.
Atenolol and Chlorthalidone Tablets—See PF Vol. 29 No. 3, page

606.
Atovaquone Oral Suspension—See PF Vol. 29 No. 1, page 49.
Azithromycin—See PF Vol. 29 No. 1, page 50.
Azithromycin Capsules—See PF Vol. 27 No. 6, page 3394.
Barium Sulfate Paste—See PF Vol. 25 No. 4, page 8479.
Benazepril Hydrochloride—See PF Vol. 28 No. 6, page 1768.
Benazepril Hydrochloride Tablets—See PF Vol. 29 No. 3, page

606.
Benzethonium Chloride Concentrate—See PF Vol. 29 No. 3, page

608.
Benztropine Mesylate Tablets—See PF Vol. 28 No. 5, page 1392.
Betahistine Hydrochloride—See PF Vol. 26 No. 5, page 1401.
Betamethasone—See PF Vol. 28 No. 6, page 1772.
Betamethasone Cream—See PF Vol. 28 No. 6, page 1773.
Betamethasone Acetate—See PF Vol. 28 No. 6, page 1773.
Bethanechol Chloride—See PF Vol. 29 No. 1, page 52.
Bethanechol Chloride Tablets—See PF Vol. 29 No. 1, page 54.
Bismuth Subsalicylate Oral Suspension—See PF Vol. 28 No. 2,

page 627.
Bismuth Subsalicylate Tablets—See PF Vol. 28 No. 5, page 1603.
Bisoprolol Fumarate—See PF Vol. 29 No. 3, page 609.
Bisoprolol Fumarate Tablets—See PF Vol. 29 No. 3, page 610.
Bisoprolol Fumarate and Hydrochlorothiazide Tablets—See PF

Vol. 29 No. 3, page 612.
Brinzolamide Ophthalmic Suspension—See PF Vol. 28 No. 6,

page 1774.
Bromodiphenhydramine Hydrochloride and Codeine Phosphate

Syrup—See PF Vol. 27 No. 5, page 2980.
Bromodiphenhydramine Hydrochloride Elixir—See PF Vol. 28

No. 6, page 1776.
Bromodiphenhydramine Hydrochloride Oral Solution—See PF

Vol. 28 No. 6, page 1777.
Butalbital, Acetaminophen, and Caffeine Tablets—See PF Vol. 29

No. 3, page 615.
Calcium Carbonate Lozenges—See PF Vol. 28 No. 6, page 1778.
Calcium Carbonate Tablets—See PF Vol. 28 No. 5, page 1392.
Dibasic Calcium Phosphate—See PF Vol. 22 No. 6, page 3029.
Anhydrous Dibasic Calcium Phosphate—See PF Vol. 22 No. 6,

page 2011.
Carbidopa and Levodopa Tablets—See PF Vol. 29 No. 3, page

615.
Cefaclor Capsules—See PF Vol. 29 No. 1, page 56.
Cefazolin Ophthalmic Solution—See PF Vol. 28 No. 2, page 261.
Cefipime for Injection—See PF Vol. 28 No. 6, page 1778.
Cefixime—See PF Vol. 29 No. 3, page 616.
Ceftazidime for Injection—See PF Vol. 29 No. 3, page 617.
Cefuroxime Axetil for Oral Suspension—See PF Vol. 28 No. 6,

page 1780.
Cephalexin Tablets for Oral Suspension—See PF Vol. 28 No. 6,

page 1782.
Ciclopirox—See PF Vol. 29 No. 2, page 393.
Ciclopirox Olamine—See PF Vol. 29 No. 2, page 395.
Cimetidine Tablets—See PF Vol. 28 No. 1, page 52.
Clavulanate Potassium—See PF Vol. 29 No. 3, page 617.
Clindamycin Phosphate—See PF Vol. 29 No. 1, page 57.
Clindamycin Phosphate Topical Solution—See PF Vol. 28 No. 5,

page 1393.
Clindamycin Phosphate Vaginal Inserts—See PF Vol. 29 No. 3,

page 620.
Clonazepam Tablets—See PF Vol. 29 No. 3, page 621.

Clonidine—See PF Vol. 29 No. 1, page 58.
Clonidine Hydrochloride Injection—See PF Vol. 26 No. 2, page

351.
Clonidine Transdermal System—See PF Vol. 28 No. 2, page 265.
Clotrimazole Vaginal Inserts—See PF Vol. 29 No. 3, page 622.
Clotrimazole Vaginal Tablets—See PF Vol. 29 No. 3, page 623.
Clotrimazole and Betamethasone Dipropionate Cream—See PF

Vol. 29 No. 3, page 623.
Clozapine—See PF Vol. 29 No. 3, page 623.
Cod Liver Oil Capsules—See PF Vol. 29 No. 3, page 623.
Corticotropin Injection—See PF Vol. 28 No. 6, page 1783.
Corticotropin for Injection—See PF Vol. 28 No. 6, page 1784.
Cyanocobalamin Co 57 Capsules—See PF Vol. 29 No. 2, page

397.
Cyanocobalamin Co 57 Oral Solution—See PF Vol. 29 No. 2, page

398.
Cyclandelate—See PF Vol. 26 No. 2, page 353.
Cyclosporine Capsules—See PF Vol. 27 No. 4, page 2721.
Demeclocycline Hydrochloride Capsules—See PF Vol. 29 No. 3,

page 625.
Demeclocycline Hydrochloride Tablets—See PF Vol. 29 No. 3,

page 625.
Desmopressin Acetate—See PF Vol. 24 No. 2, page 5773.
Desmopressin Injection—See PF Vol. 24 No. 2, page 5778.
Desmopressin Nasal Spray Solution—See PF Vol. 24 No. 2, page

5779.
Desogestrel—See PF Vol. 28 No. 6, page 1785.
Desogestrel and Ethinyl Estradiol Tablets—See PF Vol. 28 No. 5,

page 1394.
Dexamethasone Injection—See PF Vol. 28 No. 5, page 1402.
Dextran 1—See PF Vol. 28 No. 6, page 1787.
Dextran 40—See PF Vol. 29 No. 2, page 399.
Dextran 70—See PF Vol. 29 No. 2, page 401.
Dextroamphetamine Sulfate—See PF Vol. 28 No. 3, page 751.
Diethylstilbestrol Diphosphate Tablets—See PF Vol. 23 No. 1,

page 3385.
Digoxin Tablets—See PF Vol. 28 No. 1, page 55.
Dihydroergotamine Mesylate Nasal Solution—See PF Vol. 25 No.

6, page 9078.
Dimenhydrinate Injection—See PF Vol. 28 No. 3, page 752.
Dimenhydrinate Syrup—See PF Vol. 28 No. 3, page 755.
Dimenhydrinate Tablets—See PF Vol. 28 No. 3, page 756.
Dipryidamole Tablets—See PF Vol. 28 No. 5, page 1402.
Divalproex Sodium Delayed-Release Tablets—See PF Vol. 29 No.

3, page 625.
Dobutamine in Dextrose Injection—See PF Vol. 28 No. 5, page

1403.
Dolasetron Mesylate Injection—See PF Vol. 29 No. 1, page 60.
Doxazosin Mesylate—See PF Vol. 29 No. 1, page 61.
Doxazosin Tablets—See PF Vol. 29 No. 1, page 64.
Doxorubicin Hydrochloride—See PF Vol. 29 No. 1, page 66.
Egg Phospholipids—See PF Vol. 29 No. 2, page 401.
Ergoloid Mesylates Tablets—See PF Vol. 29 No. 3, page 626.
Erythromycin Ethylsuccinate and Sulfisoxazole Acetyl for Oral

Suspension—See PF Vol. 29 No. 3, page 626.
Estradiol Transdermal System—See PF Vol. 25 No. 6, page 9080.
Ethambutol Hydrochloride Tablets—See PF Vol. 28 No. 5, page

1406.
Ethosuximide Oral Solution—See PF Vol. 28 No. 5, page 1407.
Ethotoin—See PF Vol. 29 No. 1, page 66.
Ethylenediamine—See PF Vol. 28 No. 6, page 1789.
Etoposide—See PF Vol. 28 No. 5, page 1407.
Famotidine Tablets—See PF Vol. 29 No. 3, page 627.
Ferric Subsulfate Solution—See PF Vol. 28 No. 6, page 1789.
Ferric Sulfate—See PF Vol. 28 No. 6, page 1790.
Ferrous Fumarate—See PF Vol. 29 No. 3, page 629.
Ferrous Gluconate—See PF Vol. 29 No. 3, page 630.
Ferumoxides Injection—See PF Vol. 28 No. 3, page 758.
Fexofenadine Hydrochloride—See PF Vol. 28 No. 6, page 1790.
Fexofenadine Hydrochloride Capsules—See PF Vol. 28 No. 6,

page 1793.
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Finasteride Tablets—See PF Vol. 29 No. 2, page 403.
Flucytosine Capsules—See PF Vol. 29 No. 1, page 68.
Fludarabine Phosphate—See PF Vol. 28 No. 6, page 1795.
Fludarabine Phosphate for Injection—See PF Vol. 28 No. 6, page

1799.
Fluoxetine Hydrochloride—See PF Vol. 28 No. 6, page 1802.
Fluoxetine Tablets—See PF Vol. 28 No. 6, page 1803.
Fluoxetine Delayed-Release Capsules—See PF Vol. 29 No. 2,

page 403.
Flutamide—See PF Vol. 29 No. 2, page 405.
Flutamide Capsules—See PF Vol. 29 No. 2, page 407.
Fluvastatin Capsules—See PF Vol. 25 No. 4, page 8423.
Folic Acid Tablets—See PF Vol. 29 No. 2, page 409.
Fosphenytoin Sodium Injection—See PF Vol. 29 No. 1, page 68.
Gabapentin—See PF Vol. 29 No. 1, page 72.
Gabapentin Capsules—See PF Vol. 28 No. 2, page 298.
Gadoversetamide—See PF Vol. 29 No. 2, page 410.
Gadoversetamide Injection—See PF Vol. 29 No. 2, page 415.
Ganciclovir—See PF Vol. 29 No. 3, page 630.
Ganciclovir for Injection—See PF Vol. 29 No. 3, page 630.
Gemcitabine Hydrochloride—See PF Vol. 27 No. 5, page 3141.
Gemcitabine for Injection—See PF Vol. 27 No. 5, page 3142.
Gemfibrozil—See PF Vol. 27 No. 6, page 3289.
Glipizide—See PF Vol. 29 No. 2, page 417.
Glyburide Tablets—See PF Vol. 29 No. 2, page 418.
Glycerin Injection—See PF Vol. 27 No. 5, page 3143.
Gonadorelin Hydrochloride—See PF Vol. 27 No. 3, page 2552.
Graftskin—See PF Vol. 28 No. 6, page 1804.
Heparin Sodium—See PF Vol. 29 No. 1, page 75.
0.1 Normal Hydrochloric Acid Intravenous Injection—See PF Vol.

27 No. 5, page 3144.
Hydrocodone Bitartrate—See PF Vol. 29 No. 3, page 630.
Hydrocodone Bitartrate and Acetaminophen Tablets—See PF Vol.

29 No. 3, page 633.
Hydrocodone Bitartate and Homatropine Methylbromide

Tablets—See PF Vol. 28 No. 4, page 1267.
Ibuprofen Capsules—See PF Vol. 26 No. 2, page 360.
Indapamide Tablets—See PF Vol. 28 No. 5, page 1410.
Indinavir Sulfate—See PF Vol. 27 No. 2, page 2165.
Indinavir Sulfate Capsules—See PF Vol. 26 No. 6, page 1641.
Indium In 111 Ibritumomab Tiuxetan Injection—See PF Vol. 28

No. 6, page 1815.
Indocyanine Green—See PF Vol. 28 No. 3, page 765.
Indomethacin Topical Gel—See PF Vol. 24 No. 2, page 5808.
Inulin in Sodium Chloride Injection—See PF Vol. 28 No. 6, page

1817.
Iodixanol—See PF Vol. 29 No. 1, page 79.
Iodixanol Injection—See PF Vol. 29 No. 1, page 80.
Iodoform—See PF Vol. 28 No. 6, page 1817.
Irbesartan—See PF Vol. 24 No. 6, page 7156.
Irbesartan Tablets—See PF Vol. 24 No. 6, page 7157.
Irbesartan and Hydrochlorothiazide Tablets—See PF Vol. 24 No.

6, page 7158.
Isradipine Capsules—See PF Vol. 23 No. 4, page 4334.
Ivermectin—See PF Vol. 27 No. 1, page 1790.
Ketamine Hydrochloride—See PF Vol. 28 No. 5, page 1411.
Lactic Acid—See PF Vol. 28 No. 6, page 1817.
Lamivudine—See PF Vol. 29 No. 2, page 419.
Leuprolide Acetate—See PF Vol. 28 No. 5, page 1412.
Leuprolide Acetate Injection—See PF Vol. 25 No. 5, page 8722.
Levodopa Capsules—See PF Vol. 29 No. 3, page 633.
Levocarnitine—See PF Vol. 28 No. 1, page 71.
Levothyroxine Sodium Tablets—See PF Vol. 29 No. 3, page 634.
Lindane—See PF Vol. 29 No. 3, page 635.
Lindane Cream—See PF Vol. 29 No. 3, page 635.
Lindane Lotion—See PF Vol. 29 No. 3, page 635.
Lindane Shampoo—See PF Vol. 29 No. 3, page 636.
Lipid Injectable Emulsion—See PF Vol. 29 No. 2, page 421.
Loperamide Hydrochloride Oral Solution—See PF Vol. 28 No. 5,

page 1418.
Loratadine—See PF Vol. 28 No. 5, page 1604.

Loratadine Tablets—See PF Vol. 28 No. 5, page 1608.
Loratadine Oral Solution—See PF Vol. 28 No. 5, page 1606.
Magnesium Carbonate, Citric Acid, and Potassium Citrate for Oral

Solution—See PF Vol. 26 No. 4, page 1050.
Mangafodipir Trisodium Injection—See PF Vol. 28 No. 5, page

1419.
Manganese Gluconate—See PF Vol. 29 No. 3, page 636.
Mannitol—See PF Vol. 27 No. 5, page 3017.
Mannitol Injection—See PF Vol. 28 No. 1, page 73.
Mecamylamine Hydrochloride—See PF Vol. 28 No. 6, page 1817.
Mecamylamine Hydrochloride Tablets—See PF Vol. 28 No. 2,

page 322.
Mechlorethamine Hydrochloride—See PF Vol. 29 No. 3, page

636.
Megestrol Acetate Oral Suspension—See PF Vol. 29 No. 1, page

80.
Melphalan Tablets—See PF Vol. 29 No. 3, page 637.
Mephobarbital Tablets—See PF Vol. 26 No. 1, page 178.
Mepivicaine Hydrochloride Injection—See PF Vol. 28 No. 6, page

1820.
Methadone Hydrochloride Tablets—See PF Vol. 28 No. 6, page

1820.
Methadone Hydrochloride Tablets for Oral Suspension—See PF

Vol. 28 No. 6, page 1821.
Metronidazole Benzoate—See PF Vol. 25 No. 2, page 7747.
Mexiletine Hydrochloride Capsules—See PF Vol. 29 No. 3, page

638.
Miconazole Nitrate Cream—See PF Vol. 26 No. 5, page 1302.
Milrinone—See PF Vol. 27 No. 2, page 2175.
Minocycline Hydrochloride—See PF Vol. 28 No. 3, page 770.
Misoprostol—See PF Vol. 26 No. 5, page 1304.
Misoprostol Dispersion—See PF Vol. 28 No. 3, page 772.
Misoprostol Tablets—See PF Vol. 26 No. 5, page 1310.
Molindone Hydrochloride Tablets—See PF Vol. 24 No. 1, page

5461.
Morphine Sulfate Extended-Release Capsules—See PF Vol. 28

No. 6, page 1822.
Myrrh Topical Solution—See PF Vol. 28 No. 6, page 1825.
Nabumetone Tablets—See PF Vol. 29 No. 1, page 82.
Naltrexone Hydrochloride Tablets—See PF Vol. 29 No. 1, page 83.
Naphazoline Hydrochloride and Pheniramine Maleate Ophthalmic

Solution—See PF Vol. 28 No. 6, page 1825.
Naratriptan Hydrochloride—See PF Vol. 29 No. 3, page 638.
Naratriptan Tablets—See PF Vol. 29 No. 1, page 84.
Nevirapine—See PF Vol. 28 No. 6, page 1832.
Nimodipine—See PF Vol. 22 No. 1, page 2041.
Ammonia N 13 Injection—See PF Vol. 29 No. 3, page 641.
Norgestimate—See PF Vol. 29 No. 2, page 423.
Norgestimate and Ethinyl Estradiol Tablets—See PF Vol. 29 No. 1,

page 87.
Nystatin—See PF Vol. 28 No. 4, page 1271.
Nystatin Cream—See PF Vol. 28 No. 1, page 134.
Nystatin Lozenges—See PF Vol. 28 No. 1, page 135.
Nystatin Ointment—See PF Vol. 28 No. 1, page 136.
Nystatin Topical Powder—See PF Vol. 28 No. 1, page 136.
Nystatin Oral Suspension—See PF Vol. 28 No. 1, page 136.
Nystatin Tablets—See PF Vol. 28 No. 1, page 137.
Nystatin Vaginal Inserts—See PF Vol. 29 No. 3, page 641.
Nystatin Vaginal Tablets—See PF Vol. 29 No. 3, page 642.
Nystatin and Triamcinolone Acetonide Cream—See PF Vol. 28

No. 1, page 137.
Nystatin and Triamcinolone Acetonide Ointment—See PF Vol. 28

No. 1, page 138.
Octinoxate—See PF Vol. 29 No. 3, page 642.
Octisalate (Formerly Octyl Salicylate)—See PF Vol. 28 No. 5,

page 1420.
Omeprazole Delayed-Release Capsules—See PF Vol. 29 No. 2,

page 424.
Ondansetron Hydrochloride—See PF Vol. 29 No. 1, page 92.
Ondansetron Injection—See PF Vol. 28 No. 6, page 1835.
Ondansetron Oral Solution—See PF Vol. 26 No. 1, page 34.
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Orphenadrine Citrate—See PF Vol. 29 No. 1, page 94.
Orphenadrine Citrate Injection—See PF Vol. 29 No. 1, page 95.
Oxandrolone—See PF Vol. 28 No. 6, page 1835.
Oxaprozin—See PF Vol. 29 No. 1, page 97.
Oxaprozin Tablets—See PF Vol. 29 No. 1, page 99.
Oxybutynin Chloride—See PF Vol. 29 No. 3, page 642.
Oxycodone and Acetaminophen Capsules—See PF Vol. 29 No. 3,

page 645.
Oxycodone and Acetaminophen Tablets—See PF Vol. 29 No. 3,

page 645.
Oxycodone Terephthalate—See PF Vol. 29 No. 3, page 645.
Oxytetracycline Hydrochloride and Polymyxin B Sulfate Vaginal

Inserts—See PF Vol. 29 No. 3, page 646.
Oxytetracycline Hydrochloride and Polymyxin B Sulfate Vaginal

Tablets—See PF Vol. 29 No. 3, page 646.
Water O 15 Injection—See PF Vol. 27 No. 2, page 2182.
Paclitaxel—See PF Vol. 28 No. 5, page 1421.
Paricalcitol—See PF Vol. 29 No. 3, page 647.
Paricalcitol Injection—See PF Vol. 29 No. 3, page 649.
Paroxetine Hydrochloride—See PF Vol. 29 No. 1, page 100.
Paroxetine Tablets—See PF Vol. 29 No. 3, page 653.
Pentazocine Injection—See PF Vol. 28 No. 6, page 1836.
Pentazocine and Acetaminophen Tablets—See PF Vol. 28 No. 6,

page 1838.
Pentazocine and Aspirin Tablets—See PF Vol. 28 No. 6, page

1841.
Pentazocine and Naloxone Tablets—See PF Vol. 28 No. 6, page

1844.
Pentazocine and Naloxone Hydrochlorides Tablets—See PF Vol.

28 No. 6, page 1846.
Pentazocine Hydrochloride and Aspirin Tablets—See PF Vol. 28

No. 6, page 1847.
Pentazocine Lactate Injection—See PF Vol. 28 No. 6, page 1847.
Pentobarbital—See PF Vol. 29 No. 3, page 655.
Pentobarbital Sodium—See PF Vol. 29 No. 3, page 657.
Pentoxifylline Extended-Release Tablets—See PF Vol. 28 No. 5,

page 1433.
Perflutren Protein-Type A Microspheres Injectable Suspension—

See PF Vol. 28 No. 6, page 1848.
Perflutren Protein-Type A Microspheres for Injection—See PF

Vol. 28 No. 6, page 1852.
Petrolatum—See PF Vol. 28 No. 2, page 569.
White Petrolatum—See PF Vol. 28 No. 2, page 570.
Phenindamine Tartrate—See PF Vol. 25 No. 3, page 8063.
Phenylbutazone—See PF Vol. 28 No. 5, page 1440.
Phenyltoloxamine Dihydrogen Citrate—See PF Vol. 29 No. 2,

page 428.
Phytonadione Injectable Emulsion—See PF Vol. 28 No. 6, page

1852.
Phytonadione Injection—See PF Vol. 28 No. 6, page 1853.
Poloxalene—See PF Vol. 29 No. 2, page 429.
Potassium chloride Extended-Release Capsules—See PF Vol. 22

No. 6, page 3043.
Probenecid Tablets—See PF Vol. 28 No. 2, page 347.
Procainamide Hydrochloride Extended-Release Tablets—See PF

Vol. 29 No. 1, page 109.
Progesterone Injectable Suspension—See PF Vol. 28 No. 5, page

1440.
Propafenone Hydrochloride—See PF Vol. 29 No. 3, page 659.
Propantheline Bromide—See PF Vol. 29 No. 2, page 430.
Propantheline Bromide Tablets—See PF Vol. 29 No. 2, page 431.
Propofol—See PF Vol. 28 No. 6, page 1854.
Propoxyphene Hydrochloride—See PF Vol. 29 No. 3, page 660.
Propoxyphene Napsylate—See PF Vol. 29 No. 3, page 662.
Propoxyphene Napsylate and Acetaminophen Tablets—See PF

Vol. 29 No. 3, page 663.
Protamine Sulfate—See PF Vol. 28 No. 6, page 1862.
Pseudoephedrine Hydrochloride Extended-Release Tablets—See

PF Vol. 29 No. 1, page 110.
Quinapril Hydrochloride—See PF Vol. 25 No. 4, page 8429.
Quinapril Tablets—See PF Vol. 25 No. 4, page 8432.

Ranitidine Oral Solution—See PF Vol. 28 No. 2, page 360.
Red Blood Cells—See PF Vol. 29 No. 2, page 431.
Rifampin and Isoniazid Capsules—See PF Vol. 28 No. 6, page

1862.
Rifampin, Isoniazid, and Pyrazinamide Tablets—See PF Vol. 28

No. 6, page 1865.
Rifampin, Isoniazid, Pyrazinamide, and Ethambutol Hydro-

chloride Tablets—See PF Vol. 29 No. 1, page 112.
Rimantadine Hydrochloride—See PF Vol. 24 No. 2, page 5927.
Rimantadine Hydrochloride Tablets—See PF Vol. 24 No. 2, page

5929.
Saquinavir Capsules—See PF Vol. 27 No. 2, page 2197.
Scopolamine Hydrobromide—See PF Vol. 28 No. 6, page 1868.
Sevoflurane—See PF Vol. 27 No. 3, page 2577.
Shark Liver Oil—See PF Vol. 26 No. 6, page 1643.
Sildenafil Citrate—See PF Vol. 24 No. 6, page 7182.
Sildenafil Tablets—See PF Vol. 24 No. 6, page 7184.
Simvastatin Tablets—See PF Vol. 29 No. 2, page 437.
Sodium Bicarbonate—See PF Vol. 28 No. 5, page 1446.
Sodium Butyrate—See PF Vol. 28 No. 6, page 1868.
Sodium Chloride—See PF Vol. 20 No. 5, page 7991.
Somatropin—See PF Vol. 25 No. 4, page 8540.
Somatropin for Injection—See PF Vol. 25 No. 4, page 8551.
Sorbitol Solution—See PF Vol. 29 No. 1, page 114.
Sotalol Hydrochloride—See PF Vol. 29 No. 3, page 663.
Sotalol Hydrochloride Tablets—See PF Vol. 29 No. 3, page 666.
Spironolactone—See PF Vol. 29 No. 3, page 668.
Spironolactone Oral Suspension—See PF Vol. 24 No. 2, page

5813.
Spironolactone and Hydrochlorothiazide Oral Suspension—See

PF Vol. 24 No. 2, page 5814.
Spironolactone and Hydrochlorothiazide Tablets—See PF Vol. 29

No. 3, page 669.
Topical Starch—See PF Vol. 29 No. 3, page 669.
Sterile, Single-Use Plastic Large-Volume Containers for Human

Blood and Blood Components—See PF Vol. 23 No. 5, page
4651.

Triple Sulfa Vaginal Inserts—See PF Vol. 29 No. 3, page 669.
Triple Sulfa Vaginal Tablets—See PF Vol. 29 No. 3, page 670.
Sulfadimethoxine—See PF Vol. 28 No. 6, page 1871.
Sulfadimethoxine Sodium—See PF Vol. 28 No. 6, page 1872.
Sulfamethoxazole and Trimethoprim Injection—See PF Vol. 29

No. 3, page 670.
Sulfamethoxazole and Trimethoprim Oral Suspension—See PF

Vol. 29 No. 3, page 670.
Sulfamethoxazole and Trimethoprim Tablets—See PF Vol. 29 No.

3, page 670.
Sulfasalazine Delayed-Release Tablets—See PF Vol. 29 No. 3,

page 670.
Sumatriptan—See PF Vol. 29 No. 1, page 116.
Sumatriptan Nasal Spray—See PF Vol. 29 No. 1, page 119.
Sumatriptan Succinate—See PF Vol. 27 No. 5, page 3157.
Sutilains—See PF Vol. 27 No. 2, page 2199.
Sutilains Ointment—See PF Vol. 27 No. 2, page 2201.
Terazosin Hydrochloride—See PF Vol. 29 No. 1, page 121.
Terbutaline Sulfate Inhalation Aerosol—See PF Vol. 26 No. 3,

page 753.
Terbutaline Sulfate Injection—See PF Vol. 26 No. 3, page 756.
Theophylline Syrup—See PF Vol. 27 No. 1, page 1819.
Thiacetarsamide—See PF Vol. 29 No. 1, page 126.
Thiacetarsamide Sodium Injection—See PF Vol. 29 No. 1, page

127.
Tiamulin Fumarate—See PF Vol. 28 No. 6, page 1872.
Tobramycin Inhalation Solution—See PF Vol. 29 No. 2, page 438.
Torsemide—See PF Vol. 28 No. 2, page 382.
Triamterene Capsules—See PF Vol. 29 No. 3, page 671.
Triamterene and Hydrochlorothiazide Capsules—See PF Vol. 29

No. 3, page 672.
Triamterene and Hydrochlorothiazide Tablets—See PF Vol. 29 No.

3, page 672.
Trichlorfon—See PF Vol. 26 No. 6, page 1576.
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Trimethobenzamide Hydrochloride—See PF Vol. 29 No. 3, page
672.

Unithiol—See PF Vol. 25 No. 2, page 7752.
Urea C for Oral Solution—See PF Vol. 29 No. 2, page 441.
Urofollitropin—See PF Vol. 28 No. 6, page 1875.
Urofollitropin for Injection—See PF Vol. 28 No. 6, page 1881.
Urokinase Concentrate—See PF Vol. 24 No. 3, page 6180.
Ursodiol—See PF Vol. 29 No. 1, page 128.
Valproic Acid—See PF Vol. 29 No. 3, page 673.
Valproic Acid Injection—See PF Vol. 26 No. 4, page 939.
Valsartan—See PF Vol. 29 No. 3, page 673.
Valsartan Capsules—See PF Vol. 28 No. 2, page 399.
Valsartan and Hydrochlorothiazide Tablets—See PF Vol. 29 No. 1,

page 129.
Vecuronium Bromide—See PF Vol. 28 No. 6, page 1886.
Vecuronium Bromide for Injection—See PF Vol. 25 No. 4, page

8449.
Verteporfin—See PF Vol. 29 No. 2, page 442.
Verteporfin for Injection—See PF Vol. 29 No. 3, page 677.
Vitamin E—See PF Vol. 27 No. 5, page 3159.
Vitamin E Capsules—See PF Vol. 28 No. 6, page 1889.
Water for Injection—See PF Vol. 29 No. 3, page 679.
Purified Water—See PF Vol. 29 No. 3, page 680.
Water for Hemodialysis—See PF Vol. 29 No. 3, page 680.
Whole Blood—See PF Vol. 29 No. 2, page 445.
Yttrium 90 Ibritumomab Tiuxetan Injection—See PF Vol. 29 No.

3, page 681.
Zileuton—See PF Vol. 29 No. 2, page 447.
Zinc Gluconate—See PF Vol. 29 No. 3, page 683.

EXCIPIENTS

Excipients, USP and NF Excipients, Listed by Category—See PF
Vol. 21 No. 5, page 1258; PF Vol. 25 No. 5, page 8887; PF
Vol. 28 No. 4, page 1206 and 1273; PF Vol. 28 No. 3, page
796; PF Vol. 28 No. 6, page 1891; PF Vol. 29 No. 1, page 135;
PF Vol. 29 No. 2, page 450; PF Vol. 29 No. 3, page 684.

GENERAL CHAPTERS

General Tests and Assays

General Requirements for Tests and Assays

h1i Injections—See PF Vol. 29 No. 3, page 707.
h11i USP Reference Standards—See PF Vol. 22 No. 6, page 3212;

PF Vol. 23 No. 4, page 4500; PF Vol. 23 No. 6, page 5180; PF
Vol. 24 No. 5, page 6925; PF Vol. 25 No. 3, page 8222; PF
Vol. 25 No. 4, page 8561; PF Vol. 25 No. 5, page 8893; PF
Vol. 25 No. 6, page 9222; PF Vol. 26 No. 1, page 218; PF Vol.
26 No. 2, page 471; PF Vol. 26 No. 3, page 793; PF Vol. 26
No. 4, page 1101; PF Vol. 26 No. 5, page 1369; PF Vol. 26
No. 6, page 1606; PF Vol. 27 No. 1, page 1832; PF Vol. 27
No. 2, page 2268; PF Vol. 27 No. 3, page 2594; PF Vol. 27
No. 4, page 2806; PF Vol. 27 No. 5, page 3071; PF Vol. 27
No. 6, page 3348; PF Vol. 28 No. 1, page 111; PF Vol. 28 No.
2, page 433, PF Vol. 28 No. 3, page 839, PF Vol. 28 No. 4,
page 1224, PF Vol. 28 No. 5, page 1468; PF Vol. 28 No. 6,
page 1913; PF Vol. 29 No. 1, page 163; PF Vol. 29 No. 2,
page 483; PF Vol. 29 No. 3, page 710.

Apparatus for Tests and Assays

h41i Weights and Balances—See PF Vol. 26 No. 6, page 1607.

Microbiological Tests

h61i Microbial Limit Tests—See PF Vol. 27 No. 2, page 2269.
h62i Microbiological Procedures for Absence of Objectionable

Microorganisms—See PF Vol. 27 No. 2, page 2269.

Chemical Tests and Assays

IDENTIFICATION TESTS

h197i Spectrophotometric Identification Test—See PF Vol. 29 No.
3, page 711.

LIMIT TESTS

h231i Heavy Metals—See PF Vol. 27 No. 3, page 2619.
h267i Porosimetry by Mercury Intrusion—See PF Vol. 29 No. 3,

page 712.
h281i Residue on Ignition—See PF Vol. 28 No. 1, page 129; PF

Vol. 28 No. 6, page 1915.

OTHER TESTS AND ASSAYS

h311i Alginates Assay—See PF Vol. 26 No. 3, page 643.
h381i Elastomeric Closures for Injections—See PF Vol. 29 No. 1,

page 164.
h429i Light Diffraction Measurement of Particle Size—See PF

Vol. 29 No. 2, page 484.
h518i Solution Calorimetry—See PF Vol. 28 No. 4, page 1299.
h581i Vitamin D Assay—See PF Vol. 26 No. 4, page 1111.

Physical Tests and Determinations

h601i Aerosols, Metered-Dose Inhjalers, and Dry Powder Inha-
lers—See PF Vol. 28 No. 5, page 1470.

h621i Chromatography—See PF Vol. 29 No. 1, page 170.
h625i Clarity and Degree of Opalescence of Liquids—See PF Vol.

26 No. 6, page 1616.
h627i Degree of Color of Liquids—See PF Vol. 26 No. 6, page

1617.
h643i Total Organic Carbon—See PF Vol. 28 No. 6, page 1921.
h661i Containers—See PF Vol. 29 No. 2, page 490.
h696i Crystallinity Determination by Solution Calorimetry—See

PF Vol. 29 No. 1, page 175.
h699i Density of Solids—See PF Vol. 28 No. 2, page 603.
h724i Drug Release—See PF Vol. 29 No. 3, page 715.
h730i Inductively Coupled Plasma (ICP)—See PF Vol. 28 No. 6,

page 1922.
h788i Particulate Matter in Injections—See PF Vol. 28 No. 6, page

1930.
h789i Particulate Matter in Ophthalmic Solutions—See PF Vol. 28

No. 5, page 1496.
h795i Pharmaceutical Compounding—Nonsterile Preparations—

See PF Vol. 29 No. 1, page 179.
h811i Powder Fineness—See PF Vol. 28 No. 2, page 611.
h823i Radiopharmaceuticals for Positron Emission Tomography—

Compounding—See PF Vol. 29 No. 2, page 494.
h846i Specific Surface Area—See PF Vol. 28 No. 2, page 612.
h851i Spectrophotometry and Light-Scattering—See PF Vol. 29

No. 3, page 722.
h905i Uniformity of Dosage Units—See PF Vol. 28 No. 5, page

1498.
h941i X-Ray Diffraction—See PF Vol. 28 No. 5, page 1500.

General Information

h1010i Analytical Data—Interpretation and Treatment—See PF
Vol. 29 No. 1, page 187.

h1047i Biotechnology-Derived Articles—Tests—See PF Vol. 27
No. 2, page 2277.

h1051i Cleaning Glass Apparatus—See PF Vol. 28 No. 5, page
1503.

h1072i Disinfectants and Antiseptics—See PF Vol. 29 No. 3, page
726.

h1075iGood Compounding Practices—See PF Vol. 29 No. 2, page
497.

h1078i Good Manufacturing Practices for Bulk Pharmaceutical
Excipients—See PF Vol. 28 No. 5, page 1504.
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h1080i Bulk Pharmaceutical Excipients—Certificate of Analy-
sis—See PF Vol. 28 No. 5, page 1650.

h1089i In Vitro, Absorption-Indicating Cell Culture System—See
PF Vol. 25 No. 5, page 8733.

h1111i Microbiological Attributes of Nonsterile Pharmaceutical
Products—See PF Vol. 25 No. 2, page 7785.

h1116i Microbiological Evaluation of Clean Rooms and Other
Controlled Environments—See PF Vol. 25 No. 3, page 8264.

h1118iMonitoring Devices—Time, Temperature, and Humidity—
See PF Vol. 29 No. 1, page 206.

h1119i Near Infrared Spectrophotometry—See PF Vol. 29 No. 3,
page 735.

h1136i Packaging—Unit of Use—See PF Vol. 28 No. 4, page
1302.

h1141i Packaging, Storage, and Distribution of Pharmacopeial Ar-
ticles—See PF Vol. 26 No. 2, page 493.

h1151i Pharmaceutical Dosage Forms—See PF Vol. 26 No. 2,
page 499.

h1160i Pharmaceutical Calculations in Prescription Compound-
ing—See PF Vol. 29 No. 1, page 224.

h1172i Photostability Testing—See PF Vol. 26 No. 2, page 384.
h1174i Powder Flow—See PF Vol. 28 No. 2, page 618.
h1175i Preformulation Guidelines—See PF Vol. 26 No. 6, page

1672.
h1191i Stability Consideration in Dispensing Practice—See PF

Vol. 28 No. 1, page 112.
h1195i Significant Change Guide for Bulk Pharmaceutical Excipi-

ents—See PF Vol. 28 No. 5, page 1662.
h1198i Standardized Imprint Codes for Solid Oral Dosage

Forms—See PF Vol. 28 No. 1, page 152.
h1206i Sterile Drug Products for Home Use—See PF Vol. 29 No.

3, page 750.
h1209i Sterilization—Chemical and Physicochemical Indicators

and Integrators—See PF Vol. 29 No. 1, page 243.
h1216i Tablet Friability—See PF Vol. 25 No. 1, page 7466.
h1222i Terminally Sterilized Pharmaceutical Products—Para-

metric Release—See PF Vol. 29 No. 1, page 247.
h1223i Validation of Alternative Microbiological Methods—See

PF Vol. 29 No. 1, page 256.
h1230iWater for Health Applications—See PF Vol. 29 No. 3, page

810.
h1265i Written Prescription Drug Information—Guidelines—See

PF Vol. 28 No. 5, page 1539.

Dietary Supplements

h2021i Microbial Limit Tests—Nutritional Supplements—See PF
Vol. 29 No. 1, page 268.

h2022i Microbiological Procedures for Absence of Objectionable
Microorganisms in Nutritional and Dietary Articles—See PF
Vol. 29 No. 1, page 287.

h2023i Microbiological Attributes of Nonsterile Nutritional and
Dietary Supplements—See PF Vol. 29 No. 1, page 296.

h2040i Disintegration and Dissolution of Nutritional Supple-
ments—See PF Vol. 29 No. 2, page 513.

h2091i Uniformity of Dietary Supplement Intake Units—See PF
Vol. 28 No. 5, page 1549.

h2750iManufacturing Practices for Nutritional Supplements—See
PF Vol. 28 No. 2, page 534.

REAGENTS, INDICATORS, AND SOLUTIONS

Reagent Specifications

2-Acetamidophenol—See PF Vol. 25 No. 6, page 9107.
Agarose—See PF Vol. 27 No. 6, page 3363.
Air-Nitrous Oxide Certified Standard—See PF Vol. 28 No. 4, page

1234.
Ammonium Pyrrolidinedithiocarbamate—See PF Vol. 27 No. 5,

page 3115.

Anti-A Blood Grouping Reagent, Anti-B Blood Grouping Re-
agent, and Anti-A,B Blood Grouping Reagent—See PF Vol.
29 No. 2, page 505.

Anti-D (Rho) Reagent—See PF Vol. 29 No. 2, page 505.
Anti-D Reagent—See PF Vol. 29 No. 2, page 506.
Antihuman Globulin Reagent—See PF Vol. 29 No. 2, page 506.
Antithrombin III for Amidolytic Test—See PF Vol. 29 No. 1, page

264.
Bacterial Alkaline Protease Preparation—See PF Vol. 28 No. 2,

page 552.
Barbituric Acid—See PF Vol. 29 No. 1, page 265.
Benzil—See PF Vol. 28 No. 4, page 1305.
Blood Group A1 and Blood Group B Red Blood Cells—See PF

Vol. 29 No. 2, page 506.
Bromelain—See PF Vol. 28 No. 2, page 552.
Bromobimane—See PF Vol 25 No. 2, page 7804.
Branched Polymeric Sucrose—See PF Vol. 27 No. 6, page 3363.
1,4-Butanediol—See PF Vol 25 No. 5, page 8747.
Butyrolactone—See PF Vol. 22 No. 6, page 3248.
dl-Camphene—See PF Vol. 28 No. 6, page 1951.
Capric Acid—See PF Vol 25 No. 5, page 8749.
Cesium Chloride—See PF Vol. 28 No. 3, page 849.
0.5 M Copper Sulfate Solution—See PF Vol. 26 No. 5, page 1382.
Cyclohexylmethanol—See PF Vol. 28 No. 3, page 849.
DEAE-Agarose—See PF Vol. 29 No. 1, page 265.
Deoxyadenosine Triphosphate—See PF Vol. 27 No. 6, page 3364.
Deoxycytidine Triphosphate—See PF Vol. 27 No. 6, page 3364.
Deoxyguanosine Triphosphate—See PF Vol. 27 No. 6, page 3364.
Deoxyribonucleic Acid Polymerase—See PF Vol. 27 No. 6, page

3365.
Deoxythymidine Triphosphate—See PF Vol. 27 No. 6, page 3365.
Dibutylammonium Phosphate—See PF Vol. 26 No. 4, page 1132.
Dicyclohexyl—See PF Vol. 28 No. 3, page 849.
Dicyclohexyl Phthalate—See PF Vol. 26 No. 2, page 504.
Diethylpyrocarbonate—See PF Vol. 27 No. 6, page 3365.
Diisobutylene—See PF Vol. 28 No. 4, page 1305.
N,N-Dimethyldodecylamine-N-oxide—See PF Vol. 27 No. 4, page

2837.
2,5-Dimethylphenol—See PF Vol. 27 No. 6, page 3364.
3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyl Tetrazolium Bro-

mide—See PF Vol. 27 No. 6, page 3365.
Dioleoylglycerol—See PF Vol. 26 No. 6, page 1622.
1,2-Dioleoyl-3-linoleoyl-rac-glycerol—See PF Vol. 28 No. 3, page

849.
Disodium Arsenate—See PF Vol. 28 No. 4, page 1305.
Drabkin’s Reagent—See PF Vol. 29 No. 2, page 507.
Escin—See PF Vol. 27 No. 4, page 2837.
17a-Estradiol—See PF Vol. 27 No. 2, page 2278.
Ethidium Bromide—See PF Vol. 27 No. 6, page 3366.
Ethylbenzene—See PF Vol. 28 No. 3, page 850.
Ferulic Acid—See PF Vol. 28 No. 6, page 1951.
9-Fluorenylmethyl Chloroformate—See PF Vol. 25 No. 5, page

8916.
Formamide, Anhydrous—See PF Vol. 27 No. 5, page 3115.
Glucose—See PF Vol. 28 No. 3, page 850.
L-Glutamic Acid—See PF Vol. 27 No. 6, page 3366.
L-Glutamine—See PF Vol. 27 No. 6, page 3366.
Guanidine Isothiocyanate—See PF Vol. 27 No. 6, page 3366.
Heptafluorobutyric Acid—See PF Vol. 26 No. 4, page 1132.
Hexadecane—See PF Vol. 28 No. 4, page 1305.
Hexadimethrine Bromide—See PF Vol. 29 No. 1, page 265.
Hexamethylenetetramine—See PF Vol. 28 No. 3, page 850.
L-Histidine Hydrochloride Monohydrate—See PF Vol. 27 No. 6,

page 3366.
Homatropine Hydrobromide—See PF Vol. 28 No. 4, page 1305.
Hydrocodone Diol—See PF Vol. 28 No. 4, page 1306.
IgG-Coated Red Cells—See PF Vol. 29 No. 2, page 507.
Iodoethane—See PF Vol. 24 No. 6, page 7327.
Isoferulic Acid—See PF Vol. 27 No. 4, page 2837.
Isomaltotriose—See PF Vol. 28 No. 6, page 1952.
Lanthanum Chloride—See PF Vol. 29 No. 2, page 507.
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Lanthanum Oxide—See PF Vol. 28 No. 3, page 851.
Lead Acetate Paper—See PF Vol. 29 No. 1, page 265.
Linoleic Acid—See PF Vol. 27 No. 6, page 3367.
a-Lipoic Acid—See PF Vol. 27 No. 6, page 3367.
2-Methyl-5-nitroimidazole—See PF Vol. 25 No. 2, page 7804.
3-Methyl-2-benzothiazolinone Hydrazone Hydrochloride—See

PF Vol. 25 No. 3, page 8280.
Monooleoylglycerol—See PF Vol. 26 No. 6, page 1622.
Nickel(II) Sulfate Heptahydrate—See PF Vol. 27 No. 5, page 3116.
Nitric Acid, Lead-Free—See PF Vol. 28 No. 3, page 851.
Nonylphenol Polyoxyethylene Ether—See PF Vol. 27 No. 6, page

3368.
Oligo-deoxythymidine—See PF Vol. 27 No. 6, page 3368.
Pentadecanoic Acid Methyl Ester—See PF Vol. 26 No. 6, page

1622.
o-Phenanthroline Monohydrochloride Monohydrate—See PF Vol.

27 No. 1, page 1904.
Phenol Red, Sodium—See PF Vol. 27 No. 6, page 3368.
Polyoxyethylene (23) Lauryl Ether—See PF Vol. 29 No. 2, page

507.
Polyoxyethylene (20) Sorbitan Monolaurate—See PF Vol. 27 No.

6, page 3368.
Protocatechuic Acid—See PF Vol. 28 No. 6, page 1952.
Putrescine Dihydrochloride—See PF Vol. 27 No. 6, page 3369.
Pyruvic Acid—See PF Vol. 28 No. 5, page 1542.
Red-Cell Lysing Agent—See PF Vol. 29 No. 2, page 507.
Reverse Transcriptase—See PF Vol. 27 No. 6, page 3369.
Ribonuclease Inhibitor—See PF Vol. 27 No. 6, page 3369.
Sodium Iodate—See PF Vol. 27 No. 6, page 3369.
Tetrahydro-2-furancarboxylic Acid—See PF Vol. 25 No. 5, page

8748.
N-(2-Tetrahydrofuroyl)piperazine—See PF Vol. 25 No. 5, page

8748.
1,1,4,4-Tetraphenyl-1,3-butadiene—See PF Vol. 26 No. 6, page

1623.
Thymidine—See PF Vol. 27 No. 6, page 3369.
Trioleoylglycerol—See PF Vol. 26 No. 6, page 1623.
Tropine—See PF Vol. 28 No. 4, page 1306.
L-Tyrosine Disodium—See PF Vol. 27 No. 6, page 3370.
Vinyl Acetate—See PF Vol. 21 No. 2, page 466.
2-Vinylpyridine—See PF Vol. 26 No. 2, page 504.
1-Vinyl-2-pyrrolidone—See PF Vol. 22 No. 6, page 3249.
m-Xylene—See PF Vol. 28 No. 6, page 1952.
Zinc Sulfate Heptahydrate—See PF Vol. 26 No. 2, page 504.

Indicator Test Papers

Methyl Green—See PF Vol. 28 No. 4, page 1306.
Methyl Green—Iodomercurate Paper—See PF Vol. 28 No. 4, page

1306.
Nickel Standard Solution TS—See PF Vol. 27 No. 5, page 3117.
Ninhydrin TS—See PF Vol. 28 No. 3, page 852.
Perchloric Acid TS—See PF Vol. 27 No. 1, page 1905.

Test Solutions

Cupric Citrate TS—See PF Vol. 27 No. 5, page 3117.
Ferroin TS—See PF Vol. 27 No. 1, page 1905.
Nickel Standard Solution TS—See PF Vol. 27 No. 5, page 3117.
Perchloric Acid TS—See PF Vol. 27 No. 1, page 1905.

Volumetric Solutions

Hydrochloric Acid, Alcoholic, Tenth-Molar (0.1 M)—See PF Vol.
28 No. 4, page 1235.

0.01 N Iodine VS—See PF Vol. 29 No. 3, page 812.
Potassium Hydroxide, Alcoholic, Tenth Molar (0.1 M)—See PF

Vol. 28 No. 4, page 1235.
Tetrabutylammonium Hydroxide in Methanol/Isopropyl Alcohol,

0.1 N—See PF Vol. 29 No. 2, page 508.

Reagent Footnotes

Footnote 85—See PF Vol. 26 No. 4, page 1133.
Footnote 87—See PF Vol. 26 No. 5, page 1383.
Footnote 99—See PF Vol. 27 No. 6, page 3374.
Footnote 100—See PF Vol. 27 No. 6, page 3374.
Footnote 101—See PF Vol. 27 No. 6, page 3374.
Footnote 102—See PF Vol. 27 No. 6, page 3374.
Footnote 103—See PF Vol. 28 No. 2, page 554.
Footnote 105—See PF Vol. 28 No. 6, page 1952.
Footnote 106—See PF Vol. 29 No. 1, page 266.
Footnote 107—See PF Vol. 29 No. 2, page 508.
Footnote 109—See PF Vol. 29 No. 2, page 508.

REFERENCE TABLES

Container Specifications for Capsules and Tablets—See PF Vol. 25
No. 5, page 8860; PF Vol. 25 No. 6, page 9176; PF Vol. 26
No. 1, page 145; PF Vol. 26 No. 3, page 836; PF Vol. 26 No.
4, page 1133; PF Vol. 26 No. 5, page 1384; PF Vol. 27 No. 1,
page 1906; PF Vol. 27, No. 3, page 2597; PF Vol. 27 No. 5,
page 3118; PF Vol. 28 No. 3, page 852; PF Vol. 28 No. 4, page
1235; PF Vol. 28 No. 6, page 1952; PF Vol. 29 No. 1, page
266; PF Vol. 29 No. 2, page 508.

Description and Relative Solubility of USP and NF Articles—See
PF Vol. 23 No. 6, page 5310; PF Vol. 24 No. 5, page 7017; PF
Vol. 25 No. 3, page 8282; PF Vol. 25 No. 4, page 8589; PF
Vol. 25 No. 5, page 8917; PF Vol. 25 No. 6, page 9254; PF
Vol. 26 No. 2, page 504 and 505; PF Vol. 26 No. 3, page 837;
PF Vol. 26 No. 4, page 1135; PF Vol. 26 No. 5, page 1385; PF
Vol. 27 No. 1, page 1907; PF Vol. 27 No. 2, page 2281; PF
Vol. 27 No. 4, page 2839; PF Vol. 27 No. 5, page 3120; PF
Vol. 27 No. 6, page 3374; PF Vol. 28 No. 2, page 554, PF Vol.
28 No. 3, page 853, PF Vol. 28 No. 4, page 1236, PF Vol. 28
No. 5, page 1542; PF Vol. 28 No. 6, page 1953; PF Vol. 29
No. 1, page 266; PF Vol. 29 No. 2, page 509; PF Vol. 29 No.
3, page 812.

DIETARY SUPPLEMENTS

MONOGRAPHS

Chondroitin Sulfate Sodium—See PF Vol. 29 No. 2, page 456.
Chondroitin Sulfate Tablets—See PF Vol. 29 No. 3, page 692.
Black Cohosh—See PF Vol. 28 No. 5, page 1455.
Powdered Black Cohosh—See PF Vol. 28 No. 5, page 1460.
Powdered Black Cohosh Extract—See PF Vol. 28 No. 5, page

1461.
Black Cohosh Tablets—See PF Vol. 28 No. 5, page 1462.
Docosahexaenoic Acid—See PF Vol. 26 No. 6, page 1648.
Docosahexaenoic Acid Capsules—See PF Vol. 26 No. 6, page

1651.
Docosahexaenoic Acid Oil—See PF Vol. 26 No. 6, page 1652.
Eleuthero—See PF Vol. 26 No. 6, page 1596.
Ginger Capsules—See PF Vol. 28 No. 3, page 814.
Powdered Ginkgo Extract—See PF Vol. 27 No. 2, page 2233.
Ginkgo Capsules—See PF Vol. 27 No. 2, page 2238.
Ginkgo Tablets—See PF Vol. 27 No. 2, page 2240.
American Ginseng—See PF Vol. 27 No. 2, page 2243.
Powdered American Ginseng—See PF Vol. 27 No. 2, page 2247.
Asian Ginseng Capsules—See PF Vol. 26 No. 3, page 775.
Glucosamine and Chondroitin Sulfate Tablets—See PF Vol. 29 No.

3, page 698.
Goldenseal—See PF Vol. 27 No. 2, page 2255.
Powdered Hawthorn Leaf with Flower—See PF Vol. 26 No. 5,

page 1362.
Kava—See PF Vol. 28 No. 1, page 100.
Powdered Kava—See PF Vol. 28 No. 1, page 104.
Powdered Kava Extract—See PF Vol. 28 No. 3, page 815.
Semisolid Kava Extract—See PF Vol. 28 No. 3, page 817.
Kava Capsules—See PF Vol. 28 No. 3, page 818.
Kava Tablets—See PF Vol. 28 No. 3, page 820.
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Licorice—See PF Vol. 26 No. 5, page 1363.
Powdered Licorice Extract—See PF Vol. 26 No. 5, page 1365.
Lutein—See PF Vol. 29 No. 2, page 470.
Lutein Preparation—See PF Vol. 29 No. 2, page 472.
Milk Thistle Capsules—See PF Vol. 29 No. 2, page 479.
Minerals Capsules—See PF Vol. 28 No. 5, page 1543.
Minerals Tablets—See PF Vol. 28 No. 5, page 1543.
Nettles—See PF Vol. 28 No. 1, page 105.
Powdered Nettles—See PF Vol. 28 No. 1, page 108.
Powdered Nettles Extract—See PF Vol. 28 No. 1, page 109.
Oil- and Water-Soluble Vitamins Tablets—See PF Vol. 28 No. 5,

page 1544.
Oil- and Water-Soluble Vitamins with Minerals Capsules—See PF

Vol. 28 No. 5, page 1544.
Oil- and Water-Soluble Vitamins with Minerals Tablets—See PF
Vol. 29 No. 2, page 510.
Oil-Soluble Vitamins Tablets—See PF Vol. 28 No. 5, page 1547.
Maritime Pine—See PF Vol. 28 No. 6, page 1903.
Maritime Pine Extract—See PF Vol. 28 No. 6, page 1905.
Saw Palmetto Capsules—See PF Vol. 26 No. 6, page 1571.
Saw Palmetto Extract—See PF Vol. 26 No. 6, page 1567.
Powdered St. John’s Wort Extract—See PF Vol. 29 No. 3, page

702.
Valerian Capsules—See PF Vol. 27 No. 1, page 1825.
Water-Soluble Vitamins with Minerals Capsules—See PF Vol. 28

No. 5, page 1547.
Water-Soluble Vitamins with Minerals Tablets—See PF Vol. 28

No. 5, page 1548.

GENERAL NOTICES AND REQUIREMENTS

‘‘Official’’ and ‘‘Official Articles’’—See PF Vol. 28 No. 1, page
88.

NF MONOGRAPHS

Alfadex—See PF Vol. 28 No. 5, page 1611.
Amminio Methacrylate Copolymer Dispersion—See PF Vol. 28

No. 2, page 628.
Ammonium Sulfate—See PF Vol. 29 No. 1, page 136.
Aspartame Acesulfame—See PF Vol. 29 No. 2, page 453.
Butylparaben—See PF Vol. 28 No. 2, page 572.
Candelilla Wax—See PF Vol. 29 No. 1, page 138.
Caprylocaproyl Macrogolglycerides—See PF Vol. 29 No. 3, page

688.
Carbomer Copolymer—See PF Vol. 29 No. 3, page 691.
Carbomer Interpolymer—See PF Vol. 29 No. 3, page 692.
Carboxymethylcellulose Calcium—See PF Vol. 23 No. 6, page

5063.
Low-Substituted Carboxymethylcellulose Sodium—See PF Vol.

28 No. 5, page 1617.
Carboxymethylcellulose Sodium Suspension—See PF Vol. 25 No.

3, page 8088.
Cellulose Acetate Butyrate—See PF Vol. 25 No. 2, page 7861.
Microcrystalline Cellulose—See PF Vol. 28 No. 6, page 1893.
Cetrimonium Bromide—See PF Vol. 29 No. 1, page 139.
Copovidone—See PF Vol. 24 No. 5, page 6891.
Coriander Oil—See PF Vol. 28 No. 5, page 1464.
Corn Syrup—See PF Vol. 28 No. 2, page 403.
Corn Syrup Solids—See PF Vol. 28 No. 6, page 1894.
High Fructose Corn Syrup—See PF Vol. 28 No. 2, page 408.
Cottonseed Oil, Hydrogenated—See PF Vol. 29 No. 1, page 141.

Croscarmellose Sodium—See PF Vol. 23 No. 3, page 4007.
Crospovidone—See PF Vol. 24 No. 1, page 5482.
Dibutyl Phthalate—See PF Vol. 29 No. 3, page 693
Diethylene Glycol Monostearate—See PF Vol. 29 No. 3, page 695.
Dimethicone—See PF Vol. 29 No. 1, page 142.
Ethylene Glycol Monostearate—See PF Vol. 29 No. 3, page 696.
Ethylparaben—See PF Vol. 28 No. 2, page 574.
Gellan Gum—See PF Vol. 29 No. 2, page 462.
Glyceryl Distearate—See PF Vol. 29 No. 2, page 464.
Glyceryl Monolinoleate—See PF Vol. 29 No. 2, page 466.
Glyceryl Monooleate—See PF Vol. 29 No. 2, page 468.
Hydrogenated Soybean Oil—See PF Vol. 28 No. 5, page 1631.
Hymetellose—See PF Vol. 28 No. 5, page 1633.
Hypromellose Acetate Succinate—See PF Vol. 29 No. 1, page 142.
Lauroyl Macrogolglycerides—See PF Vol. 26 No. 2, page 456.
Lemon Tincture—See PF Vol. 28 No. 5, page 1464.
Linoleoyl Macrogolglycerides—See PF Vol. 29 No. 3, page 700.
Magnesium Stearate—See PF Vol. 29 No. 2, page 474.
Maltitol Solution—See PF Vol. 29 No. 1, page 146.
Maltose—See PF Vol. 29 No. 1, page 148.
Methylparaben—See PF Vol. 28 No. 52 page 575.
Monosodium Glutamate—See PF Vol. 28 No. 3, page 826.
Oleic Acid—See PF Vol. 29 No. 3, page 701.
Oleoyl Macrogolglycerides—See PF Vol. 29 No. 3, page 701.
Compound Orange Spirit—See PF Vol. 28 No. 5, page 1466.
Phenolsulfonphthalein—See PF Vol. 28 No. 6, page 1899.
2-Phenoxyethanol—See PF Vol. 28 No. 6, page 1900.
Polyethylene Glycol—See PF Vol. 29 No. 3, page 702.
Polyethylene Glycol Ointment—See PF Vol. 29 No. 3, page 702.
Vitamin E Polyethylene Glycol Succinate—See PF Vol. 28 No. 6,

page 1909.
Polyisobutylene—See PF Vol. 29 No. 1, page 150.
Polyoxyl Lauryl Ether—See PF Vol. 28 No. 5, page 1640.
Polyoxyl Oleate—See PF Vol. 28 No. 5, page 1641.
Polyoxyl Stearyl Ether—See PF Vol. 28 No. 5, page 1642.
Propylene Glycol Monostearate—See PF Vol. 29 No. 2, page 479.
Propylparaben—See PF Vol. 28 No. 2, page 581.
Sorbitol—See PF Vol. 29 No. 1, page 152.
Anhydrized Liquid Sorbitol—See PF Vol. 29 No. 1, page 154.
Sorbitol Solution—See PF Vol. 28 No. 3, page 787.
Noncrystallizing Sorbitol Solution—See PF Vol. 29 No. 1, page

156.
Soybean Oil—See PF Vol. 29 No. 3, page 668.
Hydrogenated Soybean Oil—See PF Vol. 29 No. 3, page 704.
Starch—See PF Vol. 29 No. 3, page 705.
Modified Starch—See PF Vol. 27 No. 3, page 2629.
Pregelatinized Starch—See PF Vol. 29 No. 3, page 706.
Pregelatinized Modified Starch—See PF Vol. 27 No. 3, page 2630.
Tapioca Starch—See PF Vol. 28 No. 3, page 838.
Stearic Acid—See PF Vol. 29 No. 2, page 480.
Purified Stearic Acid—See PF Vol. 29 No. 3, page 706.
Stearoyl Macrogolglycerides—See PF Vol. 26 No. 2, page 467.
Sunflower Oil—See PF Vol. 27 No. 4, page 2803.
Talc—See PF Vol. 29 No. 1, page 157.
Tobramycin Inhalation Solution—See PF Vol. 28 No. 3, page 789.
Tolu Balsam Syrup—See PF Vol. 28 No. 5, page 1467.
Tolu Balsam Tincture—See PF Vol. 28 No. 5, page 1468.
Tribasic Sodium Phosphate—See PF Vol. 29 No. 1, page 162.
Medium-Chain Triglycerides—See PF Vol. 29 No. 2, page 475.
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Proposed Revisions and New Text Previously Presented in PF but Now Canceled

(Canceled proposals may be republished at any time in a future number of Pharmacopeial Forum.)

[PF 29(1)–PF 29(6)]

PF Volume, Issue, and Page Numbers of Canceled Proposals
Title and Proposal Vol. No. Page(s)

General Notices
Preservation, Packaging, Storage, and Labeling 26 3 653
USP Monographs
Amoxicillin and Clavulanate Potassium for Oral
Suspension—Water

28 5 1390

Bacitracin—Identification 28 3 745
Cabergoline (new) 24 6 7141
Cabergoline Tablets (new) 24 6 7142
Carbon Dioxide—Air, Assay 28 4 1082
Carboxymethylcellulose Sodium (new) 26 5 1403
{Cefuroxime Axetil Tablets—Dissolution Test 2 27 2 2128
Desonide (new) 22 3 2275
Desonide Cream (new) 22 3 2276
Desonide Ointment (new) 22 3 2277
Dihydroergotamine Mesylate (entire submission) 24 1 5562
Dihydroergotamine Mesylate Injection—Chromatographic

purity, Assay
24 1 5564

Enalaprilat Injection (new) 19 4 5587
Enoxaparin Sodium (new) 22 6 3031
Enoxaparin Sodium Injection (new) 22 6 3038
Epinephryl Borate Ophthalmic Solution—USP
Reference standards, Assay

23 3 3991

Fluoxetine Capsules—Chromatographic purity, Related
compounds, Assay

27 2 2150

Gabapentin (new) 27 5 3004
{Ketamine Hydrochloride—Assay 28 4 1140
Mecamylamine Hydrochloride (entire submission) 28 2 320
Hydroxypropyl Methylcellulose—Harmonization (new) 24 5 6726
Methylcellulose—Harmonization (new) 24 5 6737
Montelukast Sodium (new) 24 6 7160
Montelukast Sodium Tablets (new) 24 6 7162
Morphine Sulfate Extended-Release Capsules (new) 25 4 8426
Oxybutynin Chloride—Chromatographic purity 26 6 1561
Perflutren Protein-Type A Microspheres for Injection
[Former title: Albumin Encapsulated Octafluoropropane
Microspheres for Injection] (new)

27 4 2769

Povidone (entire submission) 22 6 3163
Sertraline Hydrochloride (new) 24 6 7179
Sertraline Hydrochloride Tablets (new) 24 6 7181
Sulindac—Chromatographic purity 25 5 8879
Sulindac Tablets 25 5 8880
Sunflower Oil—Briefing 27 4 2779
Titanium Dioxide (new) 24 2 5796
Vancomycin—Chromatographic purity, Labeling 27 4 2783
Vancomycin Hydrochloride—Labeling, Other requirements 27 4 2784
Vancomycin Injection—Chromatographic purity 27 4 2784
Vancomycin Hydrochloride for Injection—Chromatographic

purity
27 4 2786

Vancomycin for Injection (entire submission) 27 4 2785
Sterile Vancomycin Hydrochloride—Title 27 4 2786
Sterile Water for Injection—pH, Other requirements 27 4 2787
{Sterile Purified Water 28 4 1272
USP General Test Chapters
h11i USP Reference Standards
USP Povidone RS
USP Sulindac Related Compound A RS

20
25

5
5

8060
8893

{h71i Sterility Tests (entire submission) 26 4 1102
h661i Containers—Polypropylene Containers (added) 26 4 1117
h786i Particle Size Distribution Estimation by
Analytical Sieving—Harmonization

25 1 7460

USP General Information Chapters
h1010i Analytical Data—Interpretation and Treatment 27 5 3086–3100
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PF Volume, Issue, and Page Numbers of Canceled Proposals
Title and Proposal Vol. No. Page(s)

{h1186i Shipping and Storage of Labile Preparations 28 2 495
NF Monographs
Benzyl Alcohol (entire submissions) 27 4 2790, 2855
Cellulose Acetate 23 5 4677
Dimethicone—Bacterial endotoxins 28 3 813
Hydroxyethyl Cellulose (entire submission) 20 6 8311
Hydroxypropyl Beta Cyclodextrin (new) 24 6 7284
Silicon Dioxide (entire submission) 24 6 7191
Colloidal Silicon Dioxide—Harmonization 24 6 7187, 7194
Sodium Starch Glycolate (entire submission) 22 6 3202
Rice Starch (new) 23 4 4348
Stearic Acid—Harmonization 20

28
6
2

8313
583

Sucrose (entire submission) 22 6 3206
Reagents, Indicators, and Solutions
2-Isopropylphenol (new) 27 4 2838
Reagent Footnotes
{Footnote 108 29 2 508

{New cancellations in 29(4).
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HARMONIZATION
This section contains monographs or chapters undergoing harmonization by the Pharmacopeial Discussion Group (PDG).

The PDG consists of the United States Pharmacopeia (USP), the European Pharmacopoeia (EP), and the Japanese Pharma-

copoeia (JP). The process of harmonization is composed of several steps (Stages).

Stage 1: Identification The PDG identifies items to be harmonized and designates a coordinating pharmacopeia for each

item. The PDG distributes the work by consensus among the three participating pharmacopeias. Harmonization may be car-

ried out retrospectively for existing monographs or chapters, or prospectively for new monographs or chapters.

Stage 2: Investigation The investigation process conducted by the coordinating pharmacopeia results in the preparation of

a Stage 3 draft monograph or chapter accompanied by a report giving the rationale for the proposal and including validation

data where appropriate. This report is based on input that comes from users, authorities, producers, associations, literature,

experts, and staff.

Stage 3: Proposal The Stage 3 draft is reviewed and commented on by the other two pharmacopeias. The coordinating

pharmacopeia reviews those comments, prepares a harmonized Stage 4 draft, and sends it to the other two participating

pharmacopeias.

Stage 4: Official Inquiry The Stage 4 draft is published in the Forum of each pharmacopeia. In PF, this stage appears as

OFFICIAL INQUIRY STAGE 4 in the Harmonization section. Each pharmacopeia analyzes the comments it receives and

submits the consolidated comments to the coordinating pharmacopeia, which then reviews those comments, prepares a har-

monized Stage 5A draft, and sends it to the other two participating pharmacopeias.

Stage 5: Consensus

A. Provisional

The Stage 5A draft is reviewed and commented on by the other two pharmacopeias. When consensus is reached, a

CONSENSUS STAGE 5B document is prepared by the coordinating pharmacopeia.

B. Final

The Stage 5B draft (consensus document) is sent by the coordinating pharmacopeia to the other two participating

pharmacopeias for final approval.

Stage 6: Adoption Each pharmacopeia incorporates the harmonized Stage 5B draft according to its own procedure.

Adopted items are published by the three pharmacopeias in their Supplements or, where applicable, in a new edition of their

Pharmacopeias.

Stage 7: Date of Implementation The pharmacopeias inform each other of the date of implementation in the particular

region.
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MONOGRAPHS (NF)

BRIEFING

Microcrystalline Cellulose, NF 21 page 2713. The United
States Pharmacopeia is the coordinating pharmacopeia for the in-
ternational harmonization of compendial standards for the subject
article. The revisions presented in this proposal, which represents
the revised OFFICIAL INQUIRY STAGE 4 draft in the harmoni-
zation process, reflect those changes suggested by EP and JP. Be-
cause of significant changes within the CONSENSUS STAGE 5B
draft, the draft has been reverted back to the OFFICIAL INQUIRY
STAGE 4. Readers are urged to review these In-Process Revision
proposals carefully and to respond to USP no later than August 31,
2003.
Major changes from the current NF monograph include the fol-

lowing:
(1) Definition—No change.
(2) Packaging and storage—Storage conditions are added.
(3) Labeling—No change.
(4) Identification test B—This test is deleted. The former test C is

now labeled as test B. The deleted test is considered a func-
tionality test, which is not appropriate for Harmonization.

(5) Microbial limits—No change.
(6) Conductivity—No change.
(7) pH—The upper limit is increased to 7.5 from 7.0 to conform

to EP and JP standards and to be consistent with the mono-
graph for Powdered Cellulose.

(8) Loss on drying—No change.
(9) Residue on ignition—The standard for this test was increased

to not more than 0.1%, which conforms to EP standards.
(10) Bulk density—No change.
(11) Water-soluble substances—The standard for this test was

changed from 0.24% to 0.25%.
(12) Ether-soluble substances—No change.
(13) Heavy metals—No change.
(14) Organic volatile impurities—No change.

(EMC: J. Lane) RTS—39840-1

Change to read:

Microcrystalline Cellulose

Cellulose.

Cellulose [9004-34-6].

» Microcrystalline Cellulose is purified, partially

depolymerized cellulose prepared by treating al-

pha cellulose, obtained as a pulp from fibrous

plant material, with mineral acids.

Packaging and storage—Preserve in tight containers at

room temperature.

Labeling—The labeling indicates the nominal loss on dry-

ing, bulk density, and degree of polymerization values. De-

gree of polymerization compliance is determined using

Identification test B. Where the particle size distribution is

stated in the labeling, the labeling indicates the d10, d50, and

d90 values and the range for each.

Identification—

A: Prepare iodinated zinc chloride solution by dissol-

ving 20 g of zinc chloride and 6.5 g of potassium iodide

in 10.5 mL of water. Add 0.5 g of iodine, and shake for

15 minutes. Place about 10 mg of Microcrystalline Cellu-

lose on a watch glass, and disperse in 2 mL of iodinated zinc

chloride solution: the substance takes on a violet-blue color.

B: Transfer 1.3 g of Microcrystalline Cellulose, ac-

curately weighed to 0.1 mg, to a 125-mL conical flask.

Add 25.0 mL of water and 25.0 mL of 1.0 M cupriethyle-

nediamine hydroxide solution. Immediately purge the solu-

tion with nitrogen, insert the stopper, and shake on a wrist

action shaker or other suitable mechanical shaker until com-

pletely dissolved. Transfer 7.0 mL of the solution to a cali-

brated number 150 Cannon-Fenske or equivalent1

viscosimeter. Allow the solution to equilibrate at 25 +

0.18 for not less than 5 minutes. Time the flow between

the 2 marks on the viscosimeter, and record the flow time,

t1, in seconds. Calculate the kinematic viscosity, (KV)1, of

the Microcrystalline Cellulose taken by the formula:

t1(k1),

1 A Ubbelohde 1C viscosimeter is equivalent to a Cannon-
Fenske 150 viscosimeter. A Ubbelohde 1 viscosimeter is
equivalent to a Cannon-Fenske 100 viscosimeter.
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in which k1 is the viscosimeter constant (see Viscosity

h911i). Obtain the flow time, t2, for a 0.5 M cupriethylene-

diamine hydroxide solution using a number 100 Cannon-

Fenske or equivalent1 viscosimeter. Calculate the kinematic

viscosity, (KV)2, of the solvent by the formula:

t2(k2),

in which k2 is the viscosimeter constant. Determine the re-

lative viscosity, Zrel, of the Microcrystalline Cellulose speci-

men taken by the formula:

(KV)1 / (KV)2.

Determine the intrinsic viscosity, [Z]c, by interpolation,

using the Intrinsic Viscosity Table in the Reference Tables

section. Calculate the degree of polymerization, P, by the

formula:

(95)[Z]c /WS[(l00 – %LOD)/100],

in which WS is the weight, in g, of the Microcrystalline Cel-

lulose taken, and % LOD is the value obtained from the test

for Loss on drying. The degree of polymerization is not

greater than 350, and is within the labeled specification.

Microbial limits h61i—The total aerobic microbial count

does not exceed 1000 per g, the total combined molds and

yeasts count does not exceed 100 per g, and it meets the re-

quirements of the tests for absence of Staphylococcus aur-

eus and Pseudomonas aeruginosa and for absence of

Escherichia coli and Salmonella species.

Conductivity—Shake about 5 g with 40 mL of water for 20

minutes, and centrifuge. Retain the supernatant liquid for

use in the pH test. Using an appropriate conductivity meter

that has been standardized with a potassium chloride con-

ductivity calibration standard2 having a conductivity of

100 mS per cm, measure the conductivity of the supernatant

solution after a stable reading is obtained, and measure the

conductivity of the water used to prepare the test specimen.

The conductivity of the supernatant solution does not ex-

ceed the conductivity of the water by more than 75 mS per

cm.

pH h791i: between 5.0 and 7.5 in the supernatant solution

obtained in the Conductivity test.

Loss on drying h731i—Dry it at 1058 for 3 hours: it loses

not more than 7.0% of its weight, or some other lower per-

centage, or is within a percentage range, as specified in the

labeling.

Residue on ignition h281i: not more than 0.1%. Ignition

temperature 600 + 508.

Bulk density—Use a volume meter3 that has been fitted

with a 10-mesh screen. The volume meter is freestanding

of the brass or stainless steel cup, which is calibrated to a

capacity of 25.0 + 0.05 mL and has an inside diameter of

30.0+ 2.0 mm. Weigh the empty cup, position it under the

chute, and slowly pour the powder from a height of 5.1 cm

(2 inches) above the funnel through the volume meter, at a

rate suitable to prevent clogging, until the cup overflows.

[NOTE—If excessive clogging of the screen occurs, remove

2 Commercially available conductivity calibration solu-
tions for conductivity meter standardization, standardized
by methods traceable to the National Institute of Science
and Technology (NIST), may be used. Solutions prepared
according to instructions given in ASTM Standard D1125
may be used provided the conductivity of the resultant solu-
tion is the same as that of the solution prepared from the
NIST-certified material.
3 A suitable apparatus is described as the Scott Volumeter
in ASTM B 329, available from the American Society for
Testing and Materials, 100 Barr Harbor Drive, West Con-
shohocken, PA 19429-2959.

# 2003 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

Pharmacopeial Forum
1306 HARMONIZATION Vol. 29(4) [July–Aug. 2003]

H
ar

m
on

iz
at

io
n



the screen.] Level the excess powder, and weigh the filled

cup. Calculate the bulk density by dividing the weight of

the powder in the cup by the volume of the cup: the bulk

density is within the labeled specification.

Water-soluble substances—Shake 5.0 g with about 80 mL

of water for 10 minutes, filter with the aid of vacuum

through filter paper (Whatman No. 42 or equivalent) into

a vacuum flask. Transfer the filtrate to a tared beaker, eva-

porate to dryness without charring, dry at 1058 for 1 hour,

cool in a desiccator, and weigh: the difference between the

weight of the residue and the weight obtained from a blank

determination does not exceed 12.5 mg (0.25%).

Ether-soluble substances—Place 10.0 g in a chromatog-

raphy column having an internal diameter of about 20

mm, and pass 50 mL of peroxide-free ether through the col-

umn. Evaporate the eluate to dryness in a previously dried

and tared evaporating dish with the aid of a current of air in a

fume hood. After all the ether has evaporated, dry the resi-

due at 1058 for 30 minutes, cool in a desiccator, and weigh:

the difference between the weight of the residue and the

weight obtained from a blank determination does not exceed

5.0 mg (0.05%).

Heavy metals, Method II h231i: 0.001%.

Organic volatile impurities, Method IV h467i: meets the

requirements.

BRIEFING

Powdered Cellulose, NF 21 page 2714. The United States Phar-
macopeia is the coordinating pharmacopeia for the international
harmonization of compendial standards for the subject article.
The revisions presented in this proposal, which represents the re-
vised OFFICIAL INQUIRY STAGE 4 draft in the harmonization
process, reflect those changes suggested by EP and JP. Because of
significant changes within the CONSENSUS STAGE 5B draft, the

draft has been reverted back to the OFFICIAL INQUIRY STAGE
4. Readers are urged to review these In-Process Revision proposals
carefully and to respond to USP no later than July 31, 2003.
Major changes from the current NF monograph include the fol-

lowing:
(1) Definition—No change.
(2) Packaging and storage—Storage conditions are added.
(3) Labeling—No change.
(4) Identification test B—This test is deleted. The former test C is

now labeled as test B. The deleted test is considered a func-
tionality test, which is not appropriate for Harmonization.

(5) Microbial limits—No change.
(6) pH—No change.
(7) Loss on drying—The limit is increased to 6.5% from 6.0% to

conform to EP and JP standards. The drying time is increased
to 3 hours from 2 hours.

(8) Residue on ignition—No change.
(9) Water-soluble substances—No change.
(10) Ether-soluble substances—No change.
(11) Heavy metals—No change.
(12) Organic volatile impurities—No change.

(EMC: J. Lane) RTS—39840-2

Change to read:

Powdered Cellulose

» Powdered Cellulose is purified, mechanically

disintegrated cellulose prepared by processing al-

pha cellulose obtained as a pulp from fibrous plant

materials.

Packaging and storage—Preserve in tight containers at

room temperature.

Labeling—The labeling indicates the nominal degree of

polymerization value. Degree of polymerization compliance

is determined using Identification test B.

Identification—

A: Prepare iodinated zinc chloride solution by dissol-

ving 20 g of zinc chloride and 6.5 g of potassium iodide

in 10.5 mL of water. Add 0.5 g of iodine, and shake for

15 minutes. Place about 10 mg of Powdered Cellulose on

a watch glass, and disperse in 2 mL of iodinated zinc chlo-

ride solution: the substance takes on a violet-blue color.
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B: Transfer 0.25 g of Powdered Cellulose, accurately

weighed to 0.1 mg, to a 125-mL conical flask. Add 25.0

mL of water and 25.0 mL of 1.0 M cupriethylenediamine

hydroxide solution. Immediately purge the solution with ni-

trogen, insert the stopper, and shake on a wrist action shaker

or other suitable mechanical shaker until completely dis-

solved. Transfer 7.0 mL of the solution to a calibrated num-

ber 150 Cannon-Fenske or equivalent1 viscosimeter. Allow

the solution to equilibrate at 25 + 0.18 for not less than 5

minutes. Time the flow between the 2 marks on the viscosi-

meter, and record the flow time, t1, in seconds. Calculate the

kinematic viscosity, (KV)1, of the Powdered Cellulose taken

by the formula:

t1 (k1),

in which k1 is the viscosimeter constant (see Viscosity

h911i). Obtain the flow time, t2, for a 0.5 M cupriethylene-

diamine hydroxide solution using a number 100 Cannon-

Fenske or equivalent1 viscosimeter. Calculate the kinematic

viscosity, (KV)2, of the solvent by the formula:

t2 (k2),

in which k2 is the viscosimeter constant. Determine the re-

lative viscosity, Zrel, of the Powdered Cellulose specimen ta-

ken by the formula:

(KV)1 / (KV)2.

Determine the intrinsic viscosity, [Z]c, by interpolation,

using the Intrinsic Viscosity Table in the Reference Tables

section. Calculate the degree of polymerization, P, by the

formula:

(95)[Z]c /WS[(l00 – %LOD)/100],

in which WS is the weight, in g, of the Powdered Cellulose

taken, and %LOD is the value obtained from the test for

Loss on drying. The degree of polymerization is between

440 and 2250 and is within the labeled specification.

Microbial limits h61i—The total aerobic microbial count

does not exceed 1000 per g, the total combined molds and

yeasts count does not exceed 100 per g, and it meets the re-

quirements of the tests for absence of Staphylococcus aur-

eus and Pseudomonas aeruginosa and for absence of

Escherichia coli and Salmonella species.

pH h791i—Mix 10 g with 90 mL of water, and allow to

stand with occasional stirring for 1 hour: the pH of the

supernatant liquid is between 5.0 and 7.5.

Loss on drying h731i—Dry it at 1058 for 3 hours: it loses

not more than 6.5% of its weight.

Residue on ignition h281i: not more than 0.3%, calculated

on the dried basis, the addition of sulfuric acid being omitted

from the procedure. Ignition temperature of 600 + 508.

Water-soluble substances—Mix 6.0 g with 90 mL of re-

cently boiled and cooled water, and allow to stand with oc-

casional stirring for 10 minutes. Filter, with the aid of

vacuum, discard the first 10 mL of the filtrate, and pass

the filtrate through the same filter a second time, if neces-

sary, to obtain a clear filtrate. Evaporate a 15.0-mL portion

of the filtrate in a tared evaporating dish to dryness without

charring, dry at 1058 for 1 hour, cool in a desiccator, and

weigh: the difference between the weight of the residue

and the weight obtained from a blank determination does

not exceed 15.0 mg (1.5%).

Ether-soluble substances—Place 10.0 g in a chromatog-

raphy column having an internal diameter of about 20

mm, and pass 50 mL of peroxide-free ether through the col-

umn. Evaporate the eluate to dryness in a previously dried

and tared evaporating dish with the aid of a current of air in a

fume hood. After all the ether has evaporated, dry the resi-

1 A Ubbelohde 1C viscosimeter is equivalent to a Cannon-
Fenske 150 viscosimeter. A Ubbelohde 1 viscosimeter is
equivalent to a Cannon-Fenske 100 viscosimeter.
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due at 1058 for 30 minutes, cool in a desiccator, and weigh:

the difference between the weight of the residue and the

weight obtained from a blank determination does not exceed

15.0 mg (0.15%).

Heavy metals, Method II h231i: 0.001%.

Organic volatile impurities, Method IV h467i: meets the

requirements.
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PHARMACOPEIAL PREVIEWS

This section contains potential revisions not yet targeted for official adoption. These may include drafts for new monographs

or chapters; drafts for standards that would require new or unusual technology; drafts for which more data are required; or

changes that would affect numerous monographs, thus having a broad impact on individual products. Readers should review

the drafts in this section and provide comments to the appropriate staff liaison whose name is cited in the Briefing (use the

Staff Directory to find the contact information).

Briefings Each Preview is preceded by a Briefing in the following format:

BRIEFING

Name of Item, citations of the most recent USP publications in which this item appeared. Rationale for the

revision. Other relevant information. (For example, if a chromatographic method is being used, column spe-

cifications and retention times for compounds of interest.) Finally, the Committee designation (seeHow To Use

PF), the name of the scientific staff liaison who handled this item, and the USP tracking correspondence num-

ber, as shown in the example below:

(PA5: K. Russo) RTS—55678-1

Symbols No symbols are used in this section, as Previews are not yet targeted for official adoption.
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MONOGRAPHS (NF)

BRIEFING

Polyethylene Glycol, NF 21 page 2810, page 382 of the Adden-
dum to the First Interim Revision Announcement to USP 26–NF 21
in PF 29(2) [Mar.–Apr. 2003], and page 702 of PF 29(3) [May–
June 2003]. The following revisions are an effort to update the cur-
rent NF monograph. Most of the changes are intiated by proposed
changes within the international harmonization process. Major
changes proposed include the following:
(1) Definition—The limits for the average molecular weight have

been deleted from the monograph. This was considered re-
dundant when viscosity is tested and limited.

(2) Packaging and storage—Well-closed containers has been
changed to tight containers, due to the potential volatility of
some low molecular weight polyethylene glycols that are in
liquid form.

(3) Labeling—Allowance and labeling for blends of polyethylene
glycols are added.

(4) USP Reference standards—Two new reference standards are
added to comply with the proposed IR test.

(5) Completeness and color of solution—A numerical limit spe-
cification for color is added to reduce the subjectivity of the
current Completeness and color of solution test.

(6) Identification—The addition of a new, definitive Identification
test based on IR spectroscopy performed by comparison with
two reference substances: one of low molecular weight (300),
and one of high molecular weight (8000). The test for Vis-
cosity was also moved to the Identification section, because
it can be used to distinguish between the various types of ma-
terials.

(7) Viscosity—A new method for Viscosity has been proposed, as
it is easier to perform and complies to the range of 200 to
35,000 molecular weight. The temperature is changed from
98.9+ 0.38 to 20+ 38. Viscosity was moved and is now un-
der Identification.

(8) Average molecular weight—This test is deleted, based on the
viscosity-molecular weight relationship among the polyeth-
ylene glycols.

(9) pH—The limit is changed from between 4.5 and 7.5 to 4.0 and
7.5.

(10) Residue on ignition—A sample weight of 10g is proposed,
which is sufficient for a limit of not more than 0.1%.

(11) Heavy metals—This test has been deleted because polyeth-
ylene glycol is totally organic and not derived from any ma-
terials that usually contain heavy metals.

(12) Limit of free ethylene oxide and 1,4-dioxane—No change.
(13) Limit of ethylene glycol and diethylene glycol—A proposed

capillary gas chromatographic method for the Limit of ethyl-
ene glycol and diethylene glycol test and a reduced limit based
on the current limit in the U.S. Code of Federal Regulations.
The limit was changed to not more than 620 ppm for ethylene
glycol to comply with current International Conference on
Harmonization (ICH) guidelines.

(14) Water—A new test for Water is added, with a limit corre-
sponding to that in the JP monograph test.

(15) Formaldehyde limit—This test is added to reduce cross-link-
ing, when polyethylene glycol is used with gelatin capsules.

(16) Organic volatile impurities—This test has been deleted be-
cause it is unnecessary for this compound.

(EMC: J. Lane) RTS—39925-1

Delete the following:
Pharmacy Equivalent Name: PEG

Change to read:

» Polyethylene Glycol is an addition polymer of ethyl-
ene oxide and water, represented by the formula:

H(OCH2CH2)nOH,

in which n represents the average number of oxyeth-
ylene groups. The average molecular weight is not less
than 95.0 percent and not more than 105.0 percent of
the labeled nominal value if the labeled nominal value
is below 1000; it is not less than 90.0 percent and not
more than 110.0 percent of the labeled nominal value if
the labeled nominal value is between 1000 and 7000; it
is not less than 87.5 percent and not more than 112.5
percent of the labeled nominal value if the labeled
nominal value is above 7000.

The nominal average molecular weight is from

200 to 35,000. For blends of two or more discrete

Polyethylene Glycols, each Polyethylene Glycol

component of the blend must meet the monograph

requirements for its nominal average molecular

weight, and the blend must meet all other mono-

graph requirements, except for viscosity.
.It may contain a suitable antioxidant..1

Change to read:
Packaging and storage—Preserve in tight containers,

away from direct sunlight. [Appropriate storage conditions

to come.]
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Change to read:
Labeling—Label it to state, as part of the official title, the average
nominal molecular weight of the Polyethylene Glycol.

Blends of two or more discrete Polyethylene Glycols must

be labeled to state, as part of the official title, the word

‘‘blend.’’
.Label it to indicate the name and quantity of any added antioxi-
dant..1

Add the following:

USP Reference standards h11i—USP Polyethylene Glycol

300 RS. USP Polyethylene Glycol 8000 RS.

Change to read:
Completeness and color of solution—A solution of 5 g of Poly-
ethylene Glycol in 50 mL of water is colorless; it is clear for liquid
grades and not more than slightly hazy for solid grades.

Dissolve 5 g of Polyethylene Glycol in 50 mL of water. The

color of the solution is not greater than 25 Pt-Co, and at 25

+ 58 the solution is clear for nominal molecular weights

less than or equal to 1000 and not more than slightly hazy

for nominal molecular weights greater than 1000.

Add the following:

Identification—

A: Infrared Absorption h197Fi—Use a thin film of test

specimen, melt if necessary, on undried specimen, in the

range from 4000 cm–1 to 600 cm–1.

B: It complies with the test for Viscosity.

Change to read:
Viscosity h911i—Determine its

kinematic
viscosity, using a capillary viscosimeter giving a flow time of not
less than 200 seconds, and a liquid bath maintained at 98.9+ 0.38
C (2108 F)

20 + 38. For Polyethylene Gycols having a relative molec-

ular weight greater than 400, determine the viscosity on a

50% w/w solution of the substance to be examined.
The viscosity is within the limits specified in the accompanying
table. For a Polyethylene Glycol not listed in the table, calculate
the limits by interpolation.

Nominal Average
Molecular Weight

Kinematic Viscosity Range,
Centistokes (mm2 � s–1)

200 53–62
300 71–94
400 94–116
600 13.9–18.5
1000 20.4–27.7
1500 31–46
3000 69–93
3350 76–110
4000 102–158
6000 185–250
8000 240–472
10,000 500–675
12,000 1000–1300
20,000 2500–3200
35,000 10,000–13,000

Delete the following:
Average molecular weight—
Phthalic anhydride solution—Place 49.0 g of phthalic anhydride

into an amber bottle, and dissolve in 300 mL of pyridine from a
freshly opened bottle or that has been freshly distilled over phthalic
anhydride. Shake vigorously until completely dissolved. Add 7 g
of imidazole, swirl carefully to dissolve, and allow to stand for 16
hours before using.
Test preparation for liquid Polyethylene Glycols—Carefully in-

troduce 25.0 mL of the Phthalic anhydride solution into a dry,
heat-resistant pressure bottle. Add an accurately weighed amount
of the specimen, equivalent to its expected average molecular
weight divided by 160. Insert the stopper in the bottle, and wrap
it securely in a cloth bag.
Test preparation for solid Polyethylene Glycols—Carefully in-

troduce 25.0 mL of Phthalic anhydride solution into a dry, heat-
resistant pressure bottle. Add an accurately weighed amount of
the specimen, equivalent to its expected molecular weight divided
by 160; however, because of limited solubility, do not use more
than 25 g. Add 25 mL of pyridine, from a freshly opened bottle
or that has been freshly distilled over phthalic anhydride, swirl to
dissolve, insert the stopper in the bottle, and wrap it securely in a
cloth bag.
Procedure—Immerse the bottle in a water bath maintained at a

temperature between 968 and 1008, to the same depth as that of the
mixture in the bottle. Remove the bottles from the bath after 5 min-
utes, and, without unwrapping, swirl for 30 seconds to homoge-
nize. Heat in the water bath for 30 minutes (60 minutes for
Polyethylene Glycols having molecular weights of 3000 or high-
er), then remove from the bath, and allow it to cool to room tem-
perature. Uncap the bottle carefully to release any pressure, remove
from the bag, add 10 mL of water, and swirl thoroughly. Wait 2
minutes, add 0.5 mL of a solution of phenolphthalein in pyridine
(1 in 100), and titrate with 0.5 N sodium hydroxide VS to the first
pink color that persists for 15 seconds, recording the volume, in
mL, of 0.5 N sodium hydroxide required as S. Perform a blank de-
termination on 25.0 mL of Phthalic anhydride solution plus any
additional pyridine added to the bottle, and record the volume, in
mL, of 0.5 N sodium hydroxide required as B. Calculate the aver-
age molecular weight by the formula:

[2000W]/[(B – S)(N)],

in whichW is the weight, in g, of the Polyethylene Glycol taken for
the Test preparation, (B – S) is the difference between the volumes
of 0.5 N sodium hydroxide consumed by the blank and by the
specimen, and N is the normality of the sodium hydroxide solution.
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Change to read:
pH h791i: between 4.5 and 7.5, determined potentiometrically, in a
solution prepared by dissolving 5.0 g of Polyethylene Glycol in
100 mL of carbon dioxide-free water and adding 0.30 mL of satu-
rated potassium chloride solution.

Dissolve 5.0 g of Polyethylene Glycol in 100 mL of water

with an unadjusted pH of 5.0 or greater, stirring in a sealed

bottle, if necessary. To this solution, add 0.30 mL of a satu-

rated solution of potassium chloride. The test solution

should be maintained at 25 + 28 during the measurement.

The measured pH is between 4.0 and 7.5.

Add the following:

Water, Method Ia h921i: not more than 1.0%.

Change to read:
Residue on ignition h281i: not more than 0.1%, a 25-g

10-g
specimen and a tared platinum dish being used, and the residue
being moistened with 2 mL of sulfuric acid.

Delete the following:
Heavy metals h231i—Mix 4.0 g with 5.0 mL of 0.1 N hydrochlor-
ic acid, and dilute with water to 25 mL: the limit is 5 ppm.

Delete the following:
Limit of ethylene glycol and diethylene glycol (for Polyethylene
Glycol having a nominal molecular weight less than 450)—
Standard preparation—Prepare an aqueous solution containing

500 mg each of ethylene glycol and of diethylene glycol per mL.
Test preparation—Transfer about 4 g of Polyethylene Glycol,

accurately weighed, to a 10-mL volumetric flask, dissolve in and
dilute with water to volume, and mix.
Chromatographic system (see Chromatography h621i)—The

gas chromatograph is equipped with a flame-ionization detector
and a 3-mm 6 1.5-m stainless steel column packed with 12%
G13 on support S1NS. The carrier gas is nitrogen or another suit-
able inert gas, flowing at a rate of 50 mL per minute. The column
temperature is maintained at about 1408, the injection port tem-
perature is maintained at about 2508, and the flame-ionization de-
tector temperature is maintained at 2808.
Procedure—Inject a volume (about 2.0 mL) of the Standard

preparation into the chromatograph, and record the chromatogram,
adjusting the operational conditions to obtain peaks not less than
10 cm in height. Measure the heights of the first (ethylene glycol)
and second (diethylene glycol) peaks, and record the values as P1

and P2, respectively. Inject a volume (about 2.0 mL) of the Test
preparation into the chromatograph, and record the chromatogram
under the same conditions as those employed for the Standard
preparation. Measure the heights of the first (ethylene glycol)

and second (diethylene glycol) peaks, and record the values as p1

and p2, respectively. Calculate the percentage of ethylene glycol in
the portion of Polyethylene Glycol taken by the formula:

(C1 p1)/(P1W),

in which C1 is the concentration, in mg per mL, of ethylene glycol
in the Standard preparation; and W is the weight, in mg, of Poly-
ethylene Glycol taken. Calculate the percentage of diethylene gly-
col in the portion of Polyethylene Glycol taken by the formula:

(C2 p2)/(P2W),

in which C2 is the concentration, in mg per mL, of diethylene glycol
in the Standard preparation: not more than 0.25% of the sum of
ethylene glycol and diethylene glycol is found.

Delete the following:
Limit of ethylene glycol and diethylene glycol (for Polyethylene
Glycol having a nominal molecular weight 450 or above but not
more than 1000)—
Ceric ammonium nitrate solution—Dissolve 6.25 g of ceric am-

monium nitrate in 100 mL of 0.25 N nitric acid. Use within 3 days.
Standard preparation—Transfer 62.5 mg of diethylene glycol to

a 25-mL volumetric flask, dissolve in a mixture of equal volumes
of freshly distilled acetonitrile and water, dilute with the same mix-
ture to volume, and mix.
Test preparation—Dissolve 50.0 g of Polyethylene Glycol in 75

mL of diphenyl ether, previously warmed, if necessary, just to melt
the crystals, in a 250-mL distilling flask. Slowly distil at a pressure
of 1 mm to 2 mm of mercury, into a receiver graduated to 100 mL
in 1-mL subdivisions, until 25 mL of distillate has been collected.
Add 20.0 mL of water to the distillate, shake vigorously, and allow
the layers to separate. Cool in an ice bath to solidify the diphenyl
ether and facilitate its removal. Filter the separated aqueous layer,
wash the diphenyl ether with 5.0 mL of ice-cold water, pass the
washings through the filter, and collect the filtrate and washings
in a 25-mL volumetric flask. Warm to room temperature, dilute
with water to volume, if necessary, and mix. Mix this solution with
25.0 mL of freshly distilled acetonitrile in a glass-stoppered, 125-
mL conical flask.
Procedure—Transfer 10.0 mL each of the Standard preparation

and the Test preparation to separate 50-mL flasks, each containing
15.0 mL of Ceric ammonium nitrate solution, and mix. Within 2 to
5 minutes, concomitantly determine the absorbances of the solu-
tions in 1-cm cells at the wavelength of maximum absorbance at
about 450 nm, with a suitable spectrophotometer, using a blank
consisting of a mixture of 15.0 mL of Ceric ammonium nitrate
solution and 10.0 mL of a mixture of equal volumes of freshly dis-
tilled acetonitrile and water: the absorbance of the solution from
the Test preparation does not exceed that of the solution from
the Standard preparation, corresponding to not more than 0.25%
of combined ethylene glycol and diethylene glycol.

Add the following:

Limit of ethylene glycol and diethylene glycol—

NOTE—Applies to Polyethylene Glycol having a nominal

molecular weight of 200 or above but not more than 1000;

testing not required for nominal molecular weights greater

than 1000.
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Internal standard solution—Prepare a solution in water

containing about 1000 mg of 1,4-butanediol in each mL.

Standard solution—Prepare a solution in water containing

about 500 mg of ethylene glycol, about 500 mg of diethylene

glycol, and about 500 mg of 1,4-butanediol in each mL.

Test solution—Transfer about 4 g of Polyethylene Glycol,

accurately weighed, to a small bottle. Pipet 5 mL of Internal

standard solution and 1 mL of water into the bottle. Cap the

bottle, and shake to mix.

Chromatographic system (see Chromatography h621i)—

The gas chromatograph is equipped with a flame-ionization

detector, a split injection system, and a 0.53-mm 6 30-m

fused-silica analytical column coated with 1.2-mm film of

phase G16 (or, preferably, its bonded equivalent). The car-

rier gas is helium, flowing at a rate of about 40 cm per sec-

ond, and the split vent flow is about 100 mL per minute. The

injection port and detector temperatures are maintained at

2508 and 2608, respectively. The column temperature is pro-

grammed to increase from 1808 to 2608 at a rate of 108 per

minute, and then it is maintained at 2608 for at least 22 min-

utes.

Procedure—Inject 1 mL of the Standard solution into the

chromatograph, record the chromatogram, and record the

areas of the first (ethylene glycol), the second (internal stan-

dard), and third (diethylene glycol) peaks as rSE, rSI, and rSD,

respectively. Inject 1 mL of the Test solution into the chro-

matograph, and record the chromatogram as directed for

Standard solution. Use the retention times observed in the

chromatogram of the Standard solution to identify the peaks

in the chromatogram of the Test solution corresponding to

ethylene glycol, the internal standard, and diethylene glycol.

Record the areas of the ethylene glycol, the internal stan-

dard, and diethylene glycol peaks as rE, rI, and rD, respec-

tively. Calculate the response factors, FN, of ethylene

glycol and diethylene glycol by the formula:

(CNrSI) / (CSIrSN),

in which CN is the concentration, in mg per mL, of the ana-

lyte of interest in the Standard solution; rSI is the peak area

for the internal standard obtained from the Standard solu-

tion; CSI is the concentration, in mg per mL, of the internal

standard in the Standard solution; and rSN is the peak area

for the analyte of interest obtained from the Standard solu-

tion. Calculate the percentages, by weight, of ethylene gly-

col and diethylene glycol in the portion of Polyethylene

Glycol taken by the formula:

(FNCI rN) / (2000rIW),

in which FN is as obtained above; CI is the concentration, in

mg per mL, of the internal standard in the Internal standard

solution; rN and rI are the peak areas of the analyte of interest

and the internal standard, respectively, obtained from the

Test solution; andW is the weight, in g, of Polyethylene Gly-

col in the Test solution: not more than 620 ppm ethylene gly-

col and not more than 0.2% of ethylene glycol and

diethylene glycol combined is found.

Add the following:

Limit of formaldehyde—

Chromotropic acid sodium solution—Dissolve 0.60 g of

chromotropic acid disodium salt in about 80 mL of water,

and dilute with water to 100 mL. [NOTE—Use this solution

within 24 hours.]

Test solution—To 1.0 g, add 5.0 mL of Chromotropic acid

sodium solution, and cool in iced water. Allow to stand for

15 minutes; and dilute slowly with water to 10 mL.
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Reference solution—Dilute 0.860 g of formaldehyde solu-

tion to 100 mL with water. Dilute 1.0 mL of this solution to

100 mL with water. In a 10 mL flask, mix 1.00 mL of this

solution with 5.0 mL of Chromotropic acid sodium solution,

cool in iced water. Allow to stand for 15 minutes, and dilute

slowly with water to 10 mL.

Blank solution—In a 10-mL flask mix 1.00 mL of water

with 5.0 mL of Chromotropic acid sodium solution, and

cool in iced water. Dilute slowly with water to 10 mL. De-

termine at 567 nm against the Blank solution, that the absor-

bance of the Test solution is not higher than that of the

Reference solution (0.003%).

Delete the following:
Organic volatile impurities, Method IV h467i: meets the require-
ments for chloroform, methylene chloride, and trichloroethylene.

DIETARY SUPPLEMENTS
MONOGRAPHS

BRIEFING

Pygeum; Pygeum Extract; Pygeum Capsules. Because there
are no existing USP monographs for these botanicals, new mono-
graphs are being previewed.

(DSB: G. Giancaspro) RTS—37249-1

Add the following:

Pygeum

» Pygeum consists of the bark of Prunus africana

(Hook f.) Kalkman (Pygeum africanum Hook f.)

Rosaceae. It contains not less than 9.0 percent of

extractable matters.

Packaging and storage—Preserve in well-closed con-

tainers, and store at room temperature.

Labeling—The label states the Latin binomial and, follow-

ing the official name, the parts of the plant contained in the

article.

USP Reference standards h11i—USP Pygeum Extract RS.

USP b-Sitosterol RS.

Botanic characteristics—

Macroscopic—Bark pieces consist of long fragments of

variable dimensions, from only a few cm to 1-m long with

a thickness varying from a few mm to 1–2 cm. The color is

brown, more or less dark on the external surface; light

brown to red brown on the internal surface. The external

part of the bark presents a very dark and fissured rhytidome

that in the samples of old trees is fragmented in more or less

square plaques of about 1 to 5 cm. The thickness varies from

1 mm in young plants or branches to 5–8 mm in old plants.

The outer surface may also be covered with whitish lichens

or thin filamentous moss. The internal bark, under the rhy-

tidome, is clearer and has a more reddish coloration, with a

long fibrous break, from reddish to light brown and dark

brown in color, often presenting concentrical stratification

cracks. The internal surface is more clear and presents small

wrinkles.

Microscopic—The transverse section of the bark presents

a suberized bed having a thickness depending on the age of

the plant, consisting of multiple layers of small, square cells

with the walls of moderate thickness. It presents a cortical

parenchyma of more or less round cells, with a few apparent

formations of very thin-walled sclerites, definitely sharp.

Often, in the parenchyma, there are groups of cells contain-

ing oxalate druses; a few bigger cells with highly thickened

walls can also be observed. It shows a liber with phloem

zones and presenting medulary rays. The phloemical por-

tions contain groups of fibrous cells with highly thickened
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walls as well as phloemical and parenchymal elements

sometimes containing druses of oxalate. The medulary rays

are of conical shape, larger on the external surface and thin-

ner on the internal side; they can also contain druses of ox-

alate.

Thin-layer chromatographic identification test h201i—

Adsorbent: 0.25-mm layer of chromatographic silica gel

mixture.

Test solution—Transfer about 10 g of the powdered plant

material to a soxhlet apparatus. Extract with 150 mL of

methylene chloride for 4 hours. Evaporate the extract under

vacuum to dryness. Dissolve the residue with 10 mL of

methylene chloride. Apply 10 mL to the plate.

Standard solution 1—Prepare a solution of USP Pygeum

Extract RS in chloroform having a concentration of about 10

mg per mL.

Standard solution 2—Prepare a solution of USP b-Sitos-

terol RS in chloroform having a concentration of about 1 mg

per mL.

Developing solvent system: methylene chloride in a satu-

rated chamber.

Spray reagent—Prepare a solution of sulfuric acid and

water (1:1).

Procedure—Develop the chromatogram to a length of not

less than 15 cm, and dry the plate in a current of air. Spray

the plate with Spray reagent, and heat the plate at 1008 for

10 minutes. Examine the plate under white light: the chro-

matogram obtained with the Test solution shows one red-

violet zone turning to grayish brown near the origin that cor-

responds in color and RF value to that in the chromatogram

of Standard solution 1; one red-violet zone turning to gray-

ish brown at an RF about 0.08, corresponding in color and RF

value to that in the chromatogram of the Standard solution

2; above these spots a grayish brown zone may be present,

corresponding in color and RF value to that in the chromato-

gram of the Standard solution 1; and other colored zones of

varying intensities may be observed in the chromatogram of

the Test solution.

Total ash h561i: not more than 10.0%.

Loss on drying h731i—Dry it at 608 for 15 hours: it loses

not more than 10.0% of its weight.

Foreign organic matter h561i: not more than 5.0%.

Pesticide residues h561i: meets the requirements.

Heavy metals h231i: not more than 20 mg per g.

Extractable matter—Extract 2.00 g of the powdered ma-

terial in a soxhlet apparatus with 150 mL of alcohol for 6

hours. Evaporate the solution to dryness under vacuum,

and dry the residue at 1058 for 24 hours.

h11i USP Reference Standards

Add the following:

USP Pygeum Extract RS.

BRIEFING

Pygeum Extract; Pygeum Capsules. The chromatographic
procedure for the Content of sterols is based on determinations per-
formed with a capillary column HP-5 brand of G27 silica bonded
stationary phase. Typical retention times are 12.5 minutes for 5a-
cholestanol, 17.8 minutes for campesterol, 18.7 minutes for stig-
masterol, and 19.0 minutes for b-sitosterol. The chromatographic
procedure for the Content of docosyl ferulate is based on determi-
nations performed on a Supersphere 60, RP-8 brand column of
packing L7. The typical retention time for docosyl ferulate is about
12.5 minutes. See also the briefing under Pygeum.

(DSB: G. Giancaspro) RTS—37249-2
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Add the following:

Pygeum Extract

» Pygeum Extract is prepared from the pulverized

Pygeum using suitable solvents. It contains not

less than 90 percent and not more than 110 percent

of the labeled amount of docosyl ferulate and not

less than 90 percent and not more than 110 percent

of the labeled amount of total sterols as b-

sitosterol.

Packaging and storage—Store in tight containers, pro-

tected from light.

Labeling—The label states the Latin binomial and, follow-

ing the official name, the part of the plant from which the

article was prepared. Label the content in percentage of total

sterols as b-sitosterol and the content in percentage of doc-

osyl ferulate. It also meets the requirements for labeling in

the chapter Extracts h565i.

USP Reference standards h11i—USP Pygeum Extract RS.

USP b-Sitosterol RS. USP Docosyl Ferulate RS.

Identification—

A: Thin-Layer Chromatographic Identification Test

h201i—

Adsorbent: 0.25-mm layer of chromatographic silica gel

mixture.

Test solution—Dissolve about 150 mg of Extract in 10 mL

of chloroform. Apply 10 mL to the plate.

Standard solution 1—Prepare a solution of USP Pygeum

Extract RS in chloroform having a concentration of about 15

mg per mL.

Standard solution 2—Prepare a solution of USP b-Sitos-

terol RS in chloroform having a concentration of about 2 mg

per mL.

Developing solvent system: methylene chloride in a satu-

rated chamber.

Spray reagent—Prepare a solution of sulfuric acid and

water (1:1).

Procedure—Develop the chromatogram to a length of not

less than 15 cm, and dry the plate in a current of air. Spray

the plate with Spray reagent, and heat the plate at 1008 for

10 minutes. Examine the plate under white light: the chro-

matogram obtained with the Test solution shows one red-

violet zone turning to grayish brown near the origin that cor-

responds in color and RF value to that in the chromatogram

of Standard solution 1; one red-violet zone turning to gray-

ish brown at an RF of about 0.08 corresponding in color and

RF value to that in the chromatogram of Standard solution 2;

above these spots a grayish brown zone may be present, cor-

responding in color and RF value to that in the chromat-

ogram of Standard solution 1; and other colored zones of

varying intensities may be observed in the chromatogram

of the Test solution.

B: The chromatogram of the Test solution, obtained as di-

rected in the Content of docosyl ferulate exhibits peak for

docosyl ferulate, the retention time of which corresponds

to that exhibited by the Standard solution.

Loss on drying h731i—Dry about 1.0 g of Extract, ac-

curately weighed, for 3 hours at 1108: it loses not more than

10% of its weight.

Ash content h561i: not more than 0.5%.

Heavy metals h565i: meets the requirement.

Residual solvents h565i: meets the requirement.

Pesticide residue h561i: meets the requirement.

Aflatoxins h561i: not more than 4 mg per kg of total aflatox-

ins B1, B2, G1, and G2; not more than 2 mg per kg of afla-

toxin B1.
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Microbial limits h2021i—The total aerobic microbial

count does not exceed 104 per g, the total combined molds

and yeasts count does not exceed 103 per g, and it meets the

requirements of the tests for absence of Salmonella species,

and Escherichia coli.

Content of sterols—

Derivatizing solution: a mixture of bis(trimethylsilyl)ace-

tamide and trimethylchlorosilane (9:1).

Internal standard solution—Prepare a solution containing

2 mg per mL of 5a-cholestane in chloroform.

System suitability solution—Prepare a solution containing

about 2 mg per mL each of campesterol, stigmasterol, and

USP b-Sistosterol RS. Transfer 2.0 mL of this solution and

2.0 mL of Internal standard solution to a 10-mL volumetric

flask, and dilute with chloroform to volume. Evaporate

about 500 mL of this solution to dryness using a stream of

nitrogen. Dissolve the residue in 80 mL ofDerivatizing solu-

tion and 20 mL of pyridine. Allow to stand for not less than

10 minutes at room temperature.

Standard stock solution—Prepare a solution of USP b-

Sitosterol RS in chloroform having a known concentration

of about 2.0 mg per mL.

Standard solution—Transfer 2.0 mL of the Standard stock

solution and 2.0 mL of Internal standard solution to a 10-

mL volumetric flask, and dilute with chloroform to volume.

Evaporate about 500 mL of this solution to dryness using a

stream of nitrogen. Dissolve the residue in 80 mL of Deriva-

tizing solution and 20 mL of pyridine. Allow to stand for not

less than 10 minutes at room temperature.

Test solution—Transfer an accurately weighed quantity of

about 100 mg of Extract into a 100-mL, round-bottomed

flask. Add 2.0 mL of Internal standard solution and 20

mL of diluted hydrochloric acid. Attach a condenser, and

reflux in a bath at 1008 for 30 minutes. Cool the solution

to room temperature, and adjust by the addition of about 5

mL of 10 N sodium hydroxide to a pH of 8. Extract twice

using 50 mL of ether each time, wash the collected organic

phases with 50 mL of water, and evaporate the organic

phase to dryness under vacuum. Dissolve the residue with

4 mL of chloroform, and transfer to a cartridge containing

500 mg of packing L8 that has been conditioned with a 2-

column volume of n-hexane [Note—A suitable cartridge is

Chromabond NH2, manufactured by Macheray Nagel, or

equivalent.] Collect the eluate. Elute twice with a 1-column

volume of a mixture of chloroform and isopropanol (2:1).

Combine the eluates, and evaporate to dryness. Dissolve

the residue in 10 mL of chloroform. Evaporate about 500

mL of this solution to dryness under a stream of nitrogen.

Dissolve the residue with 80 mL of Derivatizing solution

and 20 mL of pyridine. Allow to stand for not less than 10

minutes at room temperature.

Chromatographic system (see Chromatography h621i)—

The gas chromatograph is equipped with a split injection

system, a flame-ionization detector, and a 0.32-mm 6

30-m capillary column coated with a G27 phase of 0.25-

mm thickness. The chromatograph is programmed as fol-

lows. Initially the temperature of the column is equilibrated

at 2508 for 5 minutes, then the temperature is increased at a

rate of 58 per minute to 3208. The injection port and detector

temperature are both maintained at 2858. The carrier gas is

helium, with a flow rate adjusted to obtain a retention time

of about 19 minutes for b-sitosterol, a split ratio of 1:50, and

the make up is helium. Chromatograph the System suitabil-

ity solution, and record the peak responses as directed for

Procedure: the relative retention times are about 0.66,

0.94, 0.96, and 1.00 for 5a-cholestane, campesterol, stig-

masterol, and b-sitosterol, respectively; the resolution, R,

between campesterol and stigmasterol is not less than 2;
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the column efficiency is not less than 150,000 for the 5a-

cholestane peak; and the tailing factor for each relevant peak

is not more than 2.0.

Procedure—Separately inject equal volumes (about 2 mL)

of the Standard solution and the Test solution into the chro-

matograph, record the chromatograms, and measure the re-

sponses for the major peaks. Identify the signals

corresponding to the relevant analytes by comparison with

the chromatograms obtained with the System suitability

solution.

Separately calculate the percentages of campesterol, stig-

masterol, and b-sitosterol respectively in the portion of Ex-

tract taken by the formula:

200C/W(RU /RS),

in which C is the concentration of b-sitosterol, in mg per

mL, in the Standard solution; W is the weight, in mg, of

the Extract taken to prepare the Test solution; RU is the ratio

of the appropriate sterol peak to the internal standard in the

chromatogram of the Test solution; and RS is the ratio of the

b-sitosterol peak to the 5a-cholestane internal standard in

the chromatogram of the Standard solution. Calculate the

total content of sterols in percentage by adding the indi-

vidual percentages.

Content of docosyl ferulate—

Solution A—Use mixture of methanol and water (95:5).

Solution B—Use a filtered and degassed mixture of Solu-

tion A and acetonitrile.

Mobile phase—Use variable mixtures of Solution B as di-

rected for Chromatographic system. Make adjustments if

necessary (see System Suitability under Chromatography

h621i).

Standard solution—Dissolve an accurately weighed

quantity of USP Docosyl Ferulate RS with chloroform

and dilute quantitatively, and stepwise if necessary, with

acetonitrile to obtain a solution having a known concentra-

tion of about 0.02 mg per mL. Filter with a 0.45-mm mem-

brane or finer porosity.

Test solution—Weigh approximately 250 mg of Extract.

Add 5 mL of chloroform, and quantitatively transfer to a

25-mL volumetric flask. Dilute with acetonitrile to volume,

and mix. Filter with a 0.45-mm membrane or finer porosity

discarding the first 4 mL of the filtrate.

Chromatographic system (see Chromatography h621i)—

The liquid chromatograph is equipped with a 323-nm detec-

tor and a 4-mm 6 25-cm column that contains packing L7,

and is maintained at a temperature of 258. The flow rate is

about 1.0 mL per minute. Chromatograph the Standard

solution, and record the peak responses as directed for

Procedure: the column efficiency for the peak of docosyl

ferulate is not less than 1700 theoretical plates; and the tail-

ing factor for docosyl ferulate is not more than 2.0.

Procedure—Separately inject equal volumes (about 20

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

the chromatograph, record the chromatograms, and measure

the areas of the analyte peaks. Calculate the percentage of

docosyl ferulate in the portion of Extract taken by the for-

mula:

2500C/W(rU / rS),

in which C is the concentration, in mg per mL, of USP Doc-

osyl Ferulate RS in the Standard solution; W is the weight,

in mg, of the portion of Extract taken to prepare the Test

solution; and rU and rS are the peak responses for docosyl
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ferulate in the Test solution and the Standard solution, re-

spectively.

h11i USP Reference Standards

Add the following:

USP Docosyl Ferulate RS.

BRIEFING

Pygeum Capsules—See briefings under Pygeum and Pygeum
Extract.

(DSB: G. Giancaspro) RTS—37249-3

Add the following:

Pygeum Capsules

» Pygeum Capsules contain Pygeum Extract.

Capsules contain not less than 90.0 percent and

not more than 110.0 percent of the labeled amount

of Extract, calculated as sterols and docosyl feru-

late.

Packaging and storage—Preserve in tight containers at

controlled room temperature.

Labeling—The label states the Latin binomial and, follow-

ing the official name, the article from which the Capsules

were prepared. The label also indicates the amount of Ex-

tract, in mg per Capsule. Label the Capsules to indicate

the amount of sterols and docosyl ferulate in percentage

of the Extract contained in the Capsules.

USP Reference standards h11i—USP b-Sitosterol RS.

USP Pygeum Extract RS. USP Docosyl Ferulate RS.

Identification—

A: The chromatogram of the Test solution, obtained as di-

rected in the Content of sterols, exhibits peaks for campes-

terol, stigmasterol and b-sitosterol, the retention times of

which correspond to those exhibited by the Standard solu-

tion.

B: The chromatogram of the Test solution, obtained as di-

rected in the Content of docosyl ferulate, exhibits a peak for

docosyl ferulate, the retention time of which corresponds to

that exhibited by the Standard solution.

Disintegration h2040i: meet the requirements for disinte-

gration of botanical dosage forms.

RUPTURETEST—[NOTE—SeeDissolution h711i for Appa-

ratus.]

Medium: simulated gastric fluid TS; 500 mL.

Apparatus 2: 50 rpm.

Time: 15 minutes.

Procedure—Place 1 Capsule in each vessel, and allow the

Capsule to sink to the bottom of the vessel before starting

rotation of the blade. Observe the Capsules, and record

the time taken for each capsule shell to rupture.

Tolerances—The requirements are met if all of the Cap-

sules tested rupture in not more than 15 minutes. If 1 or 2

of the Capsules rupture in more than 15 but not more than

30 minutes, repeat the test on 12 additional Capsules. Not

more than 2 of the total of 18 Capsules tested rupture in

more than 15 but not more than 30 minutes.

Weight variation h2091i: meet the requirements.

Microbial limits h2021i—The total bacterial count does

not exceed 103 per g. The total combined molds and yeasts

count does not exceed 102 per g. It meets the requirements of

the tests for absence of Salmonella species and Escherichia

coli.

# 2003 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

Pharmacopeial Forum
1322 PHARMACOPEIAL PREVIEWS Vol. 29(4) [July–Aug. 2003]

P
ha

rm
ac

op
ei

al
P

re
vi

ew
s



Content of sterols—

Derivatizing solution, Internal standard solution, System

suitability solution, Standard stock solution, Standard

solution, and Chromatographic system—Proceed as direc-

ted in Pygeum Extract.

Test solution—Transfer an accurately weighed quantity of

Capsules, equivalent to about 100 mg of the labeled amount

of Extract, into a 100-mL, round-bottomed flask. Add 2.0

mL of Internal standard solution and 20 mL of diluted hy-

drochloric acid. Attach a condenser, and reflux in a bath at

1008 for 30 minutes. Cool the solution to room temperature,

and adjust by the addition of about 5 mL of 10 N sodium

hydroxide to a pH of 8. Extract twice using 50 mL of ether

each time, wash the collected organic phases with 50 mL of

water, and evaporate the organic phase to dryness under

vacuum. Dissolve the residue with 4 mL of chloroform,

and transfer to a cartridge containing 500 mg of packing

L8 that has been conditioned with a 2-column volume of

n-hexane. [NOTE—A suitable cartridge is Chromabond

NH2, manufactured by Macheray Nagel, or equivalent.]

Collect the eluate. Elute twice with a 1-column volume of

a mixture of chloroform and isopropanol (2:1). Combine

the eluates, and evaporate to dryness. Dissolve the residue

in 10 mL of chloroform. Evaporate about 500 mL of this

solution to dryness under a stream of nitrogen. Dissolve

the residue with 80 mL of Derivatizing solution and 20 mL

of pyridine. Allow to stand for not less than 10 minutes at

room temperature.

Procedure—Proceed as directed in Pygeum Extract. Se-

parately calculate the content, in mg, of campesterol, stig-

masterol, and b-sitosterol, respectively in the portion of

Capsules taken by the formula:

2C(RU /RS),

in which C is the concentration of b-sitosterol, in mg per

mL, in the Standard solution; RU is the ratio of the appro-

priate sterol peak to the internal standard in the chromato-

gram of the Test solution; and RS is the ratio of the b-

sitosterol peak to the 5a-cholestane internal standard in

the chromatogram of the Standard solution. Calculate the

total content of sterols, in mg, by adding the individual con-

tents.

Content of docosyl ferulate—

So l u t i o n A , So l u t i o n B , Mob i l e p ha s e , a n d

Chromatographic system—Proceed as directed for the Con-

tent of docosyl ferulate in Pygeum Extract.

Standard solution—Dissolve an accurately weighed

quantity of USP Docosyl Ferulate RS with chloroform,

and dilute quantitatively, and stepwise if necessary, with

acetonitrile to obtain a solution having a known concentra-

tion of about 0.01 mg per mL. Filter with a 0.45-mm mem-

brane or finer porosity.

Test solution—Accurately weigh the contents of not fewer

than 20 Capsules, and transfer an accurately weighed quan-

tity of the material, equivalent to 0.2 mg of the labeled

amount of docosyl ferulate, to a 50-mL beaker. Add 5 mL

of chloroform, and dissolve in an ultrasonic bath. Transfer to

a 20-mL volumetric flask with the aid of not more than 2 mL

of chloroform. Dilute with acetonitrile to volume, and mix.

Filter through a 0.45-mm membrane or finer porosity.

# 2003 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

Pharmacopeial Forum
Vol. 29(4) [July–Aug. 2003] PHARMACOPEIAL PREVIEWS 1323

P
harm

acopeial
P

review
s



Procedure—Proceed as directed for the Procedure under

Content of docosyl ferulate in Pygeum Extract, except to in-

ject about 30 mL into the chromatograph. Calculate the con-

tent of docosyl ferulate, in mg, in the portion of Capsules

taken by the formula:

20C(rU / rS),

in which the terms are as defined therein.

Container Specifications for Capsules and Tablets

Add the following:

Pygeum Capsules T
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An Atomic Spectroscopic Method as an Alternative to Both USP Heavy Metals h231i and USP
Residue on Ignition h281i

Tiebang Wang,1 Jane Wu, Xiujuan Jia, Xiaodong Bu, Ivan Santos, and Richard S. Egan, Analytical Research Department, Merck Research
Laboratories, Merck & Co., Inc.

ABSTRACT A multi-element inductively coupled plasma–mass spectrometry (ICP–MS) method has been demonstrated to
be a suitable alternative to both USP Heavy Metals h231i and USP Residue on Ignition h281i for drug substances, intermedi-
ates, and raw materials. This ICP–MS method, combined with a direct-dissolution sample preparation procedure, is simpler,
faster, more sensitive, and element specific. It consumes less sample and provides semiquantitative to quantitative results
covering all elements of pharmaceutical interest and offers other advantages discussed herein.

INTRODUCTION

Metal or inorganic contamination of bulk drug sub-
stances, intermediates, and raw materials may be introduced
in many ways, e.g., from reagents, solvents, electrodes, re-
action vessels, plumbing and other equipment used in the
synthesis, as well as via exposure to airborne particles or
from container–closure systems. Most importantly, metals
may be introduced by the utilization of catalysts at various
steps during the synthesis. Because metals can catalyze de-
composition and are potentially toxic, the metal content of
process intermediates and final drug substances is widely
monitored.

The United States Pharmacopoeia (USP) Heavy Metals
h231i and similar tests provided in the European Pharmaco-
poeia (Ph. Eur.) and the Japanese Pharmacopoeia (JP) (1–3),
consist of the precipitation of metal sulfides from an aque-
ous solution and the visual comparison of the color of that
preparation to the color of a simultaneously and similarly
treated standard lead solution. In order to obtain an aqueous
solution for testing, ignition and combustion of the samples
in a muffle furnace is often required in a preliminary step. In
addition, after one adjusts the pH and adds either freshly
prepared hydrogen sulfide or thioacetamide–glycerin base
TS, the colors of the different metal sulfides range from
white to yellow, orange, brown, and black (4), making the
visual comparison with the dark brown–colored lead sulfide
difficult. Furthermore, apart from the colors of the formed
sulfides, there is no information about the identities of the
metals that caused the positive result.

USP Residue on Ignition (ROI) h281i (5) and the similar
sulfated ash limit test in Ph. Eur. also do not provide any
information about the identity of inorganic impurities in
the samples. These tests consist of heating 1 to 2 g of the
sample in a suitable crucible that previously has been ig-
nited, cooled, and weighed until the substance is thoroughly

charred. The charred substance is then moistened by 1 mL
of sulfuric acid, heated again until white fumes no longer are
evolved, and ignited at 800 �258 until the carbon is con-
sumed. The residue is then cooled in a desiccator before it
is weighed to determine the percentage of residue. Some-
times this procedure must be repeated in order to get a con-
stant weight of the residue.

For USP Heavy Metals h231i, Pb, Hg, Bi, As, Sb, Sn, Cd,
Ag, Cu, and Mo typically will respond, but for USP Residue
on Ignition h281i, all elements that potentially react with
sulfuric acid to form sulfated ash will respond. However,
we observe that most of the time the alkaline and alkaline
earth elements produce substantial amounts of sulfated ash.

Although both methods are still widely accepted and used
in the pharmaceutical industry, they are nonspecific, insen-
sitive, time-consuming, and labor intensive. USP Heavy
Metals h231i has been shown to be suitable only for a
few limited elements and has not been shown to be equally
sensitive to all. In our laboratory it frequently yields either
low recoveries or erroneous results. USP ROI h281i is not
applicable to drug substances that are inorganic (e.g., so-
dium) salts. In addition, each test consumes a minimum of
1 to 2 g of sample, which can be a major problem when the
quantities of the intermediates or the drug substances to be
tested are limited.

Attempts have been made to improve these pharmaco-
peial methods to alleviate some of the limitations and short-
comings, but no major improvements have been achieved
(6–7). We have recently published an ICP–MS method as
an alternative to USP Heavy Metals h231i (8) and now wish
to provide justification to expand its use to also cover USP
ROI h281i.

NEW TECHNOLOGY

Since 1980 ICP–MS has emerged as a major and power-
ful technique in elemental analysis (9), an area traditionally
dominated by optical atomic spectrometry methods. In ap-
proximately 10 years, ICP–MS has progressed from a lab-
oratory experiment to commercial development and wide-

l Correspondence should be addressed to Tiebang Wang, Analytical Re-
search Department, Merck Research Laboratories, P.O. Box 2000, R80L-
115, Rahway, NJ 07065-0900, USA; telephone: 732.594.8457; e-mail:
tiebang_wang@merck.com.
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spread analytical application (10–16). This growth is fueled
primarily by the fact that ICP–MS offers extremely low de-
tection limits that range from sub–part per billion (ppb) to
sub–part per trillion (ppt) detection limits for most elements.
In most cases, these detection limits are 100 to 1000 times
superior to those that can be routinely achieved by Induc-
tively Coupled Plasma–Atomic Emission Spectrometry
(ICP–AES). In addition, these detection limits are broadly
achieved for almost all elements across the periodic table.
Furthermore, the simpler mass spectra versus the much
more complex optical spectra of the elements make this
technique a quick tool for automated qualitative, semiquan-
titative, and quantitative elemental analysis.

In view of the superior and broad detection capability of
ICP–MS and also because of the limitations inherent in USP
Heavy Metals h231i and USP Residue on Ignition h281i
prescribed by USP and Ph. Eur., a multi-element survey
type ICP–MS method has been developed and employed
at Merck as an alternative method. This method analyzes
all sulfide-forming and sulfate-forming elements plus other
elements with greatly enhanced specificity, sensitivity,
speed, precision, and accuracy. In addition, because only
part-per-million (ppm) levels of metals of pharmaceutical
interest will be noted and reported, data processing and in-
terpretation are also extremely simple. In most cases, a 5-
second glance at the raw data will reveal the answers to
the corresponding equivalent USP limit tests—that is, they
pass or fail the limit tests for both heavy metals and ROI in a
single run because more than 95% of the compounds tested
contain no significant amount of inorganic impurities.

SAMPLE PREPARATION

In addition to the extreme sensitivity and specificity of the
ICP–MS method, the sample preparation scheme for the si-
multaneous Heavy Metals and ROI tests is also simple and
straightforward. Experience of handling thousands of phar-
maceutical samples reveals that at least 99% of these sam-
ples are readily soluble in 80% (v/v) nitric acid solution. On
some occasions, sonication may be needed to solubilize the
samples or speed up their solubilization. In rare cases when
samples do not dissolve, either a microwave digestion meth-
od can be used or the USP Heavy Metals and ROI tests can
be carried out as usual. With the method proposed in this
article, each sample can be prepared and analyzed in less
than 15 minutes after initialization of the instrument, pro-
vided no microwave digestion is needed. By contrast, the
USP Heavy Metals and ROI tests may each take several
hours or longer to perform for one sample, particularly when
sample combustion/digestion is involved. Another advan-
tage of the proposed method is that only about 10 to 100
mg of sample is consumed for both the Heavy Metals and
ROI tests using the ICP–MS method.

Furthermore, for potent compounds and other hazardous
materials, the samples are denatured in 80% (v/v) nitric acid
during the sample preparation procedure, and the dissolved
samples can be analyzed safely using the ICP–MS method.
In contrast, to perform the USP Heavy Metals test and par-

ticularly the USP ROI test, expensive and cumbersome con-
tainment facilities are required during sample preparation.
In most laboratories, this would render the USP Heavy Me-
tals and ROI tests impractical for potent and hazardous
compounds.

METHOD PROCEDURE

Instrumentation—APerkin-Elmer Elan 6000 Inductively
Coupled Plasma–Mass Spectrometer (ICP–MS) equipped
with an AS-91 auto-sampler was used throughout this study.
The instrumental conditions and general method parameters
are listed in Table 1.

Sample Analysis—After instrument warm-up (30–40
minutes), a two-point calibration of the ICP–MS is carried
out by analyzing the calibration blank (80% nitric acid solu-
tion) and the mixed 69-element calibration standard (20 mg/
L for all elements except Na, Si, P, K, Ca, and Fe, which are
1000 mg/L). All regulatory samples are spiked at a level
equivalent to 10 mg/kg (10 ppm) of the metals that are sen-
sitive to USP Heavy Metals h231i in solid sample (10 mg/L
in solution). A spike recovery of 60–140% is required for
each element. To monitor the drift of the instrument, the
mixed 69-element standard (ICP–MS) is reanalyzed as a
sample every 10 samples and at the end of the analysis.

REPORTING RESULTS

A) Heavy Metals Test—If those elements sensitive to the
USP Heavy Metals test or the sum of these elements are
found to have a concentration of higher than 10 ppm, the
sample should be reanalyzed for those specific elements
by a different atomic spectroscopic method such as ICP–
AES and/or atomic absorption spectrometry.

B) ROI Test—Results from the ICP–MS analysis will be
used for the conversions from ppm cations to the equivalent
USP ROI h281i unless a % ROI result of higher than 0.05%
is obtained. In this case, those elements with concentrations
higher than their corresponding Limits of Quantitation or 10
ppm (whichever is larger) should be analyzed by a different
atomic spectroscopic method (such as ICP–AES and/or
atomic absorption spectrometry), and the results from the
ICP–AES and/or atomic absorption spectrometry will be
used for the conversions from ppm cations to the equivalent
USP h281i ROI.
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METHOD VALIDATION

Validation of the method for use as an alternative to the
USP Heavy Metals h231i test was provided in our recent
publication (8). That validation is also applicable for use
of the method as an alternative for USP ROI h281i, and
the data will not be repeated here.

In summary, the analysis of National Institute of Stan-
dards and Technology (NIST) 1643d (Trace Elements in
Water) standard reference material and the spiking experi-
ments showed excellent to acceptable accuracy for a semi-
quantitative method, with the exception of Fe (results shown
in Table 2). The erroneously high data for Fe using both 54Fe
and 57Fe result from spectral interferences mainly from
14N40Ar, 16O38Ar, and 40Ar16O1H, which cannot be circum-
vented with the current instrument capabilities. Spiked sam-
ples also demonstrated acceptable method precision, and
spiked blanks provided Limit of Detection (LOD) and Limit
of Quantitation (LOQ) values that were below part-per-mil-
lion (ppm) levels for all elements of pharmaceutical interest.
The LOD and LOQ values are provided in Table 3.

Matrix effects and spectral interference—Positive re-
sults at moderate levels for some elements in the presence of
one or more other high-level elements should always be in-
vestigated further for spectral interferences or by confirming
the results with an alternative method such as ICP–AES or
Graphite Furnace Atomic Absorption Spectroscopy
(GFAAS). Matrix effects are minimized by running the
calibration blank and calibration standard in the same matrix
as in the samples and by dissolving a minimum amount of
sample in the solution to be analyzed (0.1% total dissolved
solids), taking advantage of the extremely high sensitivity of
the ICP–MS. Spectral interferences are monitored by using
more than one isotope for the same element whenever pos-
sible for some interference-prone low-mass elements.

EQUIVALENCE OF THE ICP–MS METHOD TO USP
h281i ROI

A demonstration of the equivalence of the ICP–MS meth-
od and the USP h281i ROI procedure was provided by the
analysis of six typical drug substances by both methods. The
results are given in Table 4 and Table 5. The agreements are
excellent.

UTILIZATION OF THE METHOD

A survey method that permits simultaneous qualitative to
quantitative detection (depending on the elements and the
concentration levels) of up to 69 elements, including all
those of pharmaceutical interest, in less than 15 minutes
would be viewed by some as a giant leap forward compared
to traditional USP methods. The use of such a method,
which employs a very sophisticated and expensive instru-
ment, as an alternative to a seemingly economical wet
chemical test that has been in use for decades would be
viewed by others as technological overkill.

We take a less extreme view and believe that because the
equipment is already present in the laboratory to address
other very challenging analytical problems, its application
to more mundane uses is simply good resource manage-
ment. We have found that the extensive use of the ICP–
MS for this elemental survey analysis does not degrade its
capability for even more challenging tasks.

CONCLUSION

The proposed method uses direct dissolution of the sam-
ples in 80% nitric acid solution combined with ICP–MS as
the analytical tool. It is an attractive alternative method for
both USP Heavy Metals h231i and USP ROI h281i. The
availability of the ICP–MS in the laboratory offers much
more rapid, sensitive, precise, simple, and element-specific
analysis. Furthermore, it consumes far less sample and is
safely applicable to potent compounds and other hazardous
materials.
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Table 1. Elan 6000 Instrumental Conditions andMethod
Parameters

RF power 1300 W
Coolant argon flow 15.0 L/min
Auxiliary argon flow 1 L/min
Nebulizer argon flow 0.86–1.06 L/min
Sample introduction system Cross-flow nebulizer with

Scott spray chamber
Operating frequency 40 MHz
Sample uptake rate 1.5 mL/min
Detector mode Dual mode
Sampler/skimmer cones Platinum
Scanning mode Peak hopping
Number of points/peak 1
Dwell time 15 ms
Sweeps/reading 40
Number of replicates 2

Table 2. Calibration Verification with NIST 1643d in 80% HNO3 Matrix

Element Isotope Measured Concentration (ppm)

Certified or Reference (*) Value by
NIST (ppm)

Li 7 0.0168 0.01815 �0.00064
Be 9 0.0115 0.01253 �0.00028
B 11 0.127 0.1448 �0.0052
Na 23 21.9 22.07 �0.64
Mg 24 8.5 7.989 �0.035
Al 27 0.115 0.1276 �0.0035
Si 28 3.28 2.7*

P 31 <LOQ No certified or reference value

K 39 2.37 2.356 �0.035
Ca 44 33.7 31.04 �0.64
Sc 45 <LOQ No certified or reference value

Ti 48 <LOQ No certified or reference value

Ti 49 <LOQ No certified or reference value

V 51 0.0361 0.0351 �0.0014
Cr 52 0.0185 0.01853 �0.00020
Cr 53 0.0194 0.01853 �0.00020
Mn 55 0.0389 0.03766 �0.00083
Fe 54 0.9383 0.0912 �0.0039
Fe 57 0.1596 0.0912 �0.0039
Co 59 0.0255 0.02500 �0.00059
Ni 58 0.0596 0.0581 �0.0027
Ni 60 0.0612 0.0581 �0.0027
Cu 63 0.0205 0.0205 �0.0038
Cu 65 0.0217 0.0205 �0.0038
Zn 64 0.085 0.07248 �0.00065
Zn 66 0.0782 0.07248 �0.00065
Ga 69 <LOQ No certified or reference value

Ge 72 <LOQ No certified or reference value
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Table 2. Calibration Verification with NIST 1643d in 80% HNO3 Matrix (Continued)

Element Isotope Measured Concentration (ppm)

Certified or Reference (*) Value by
NIST (ppm)

As 75 0.053 0.05602 �0.00073
Se 77 0.0107 0.01143 �0.00017
Se 82 0.00944 0.01143 �0.00017
Rb 85 0.0125 0.013*

Sr 88 0.349 0.2948 �0.0034
Y 89 <LOQ No certified or reference value

Zr 90 <LOQ No certified or reference value

Nb 93 <LOQ No certified or reference value

Mo 95 0.117 0.1129 �0.0017
Ru 101 <LOQ No certified or reference value

Rh 103 <LOQ No certified or reference value

Pd 105 <LOQ No certified or reference value

Ag 107 0.00135 0.001270 �0.000057
Cd 111 0.00664 0.00647 �0.00037
In 115 <LOQ No certified or reference value

Sn 118 0.0038 No certified or reference value

Sn 120 0.00374 No certified or reference value

Sb 121 0.0524 0.0541 �0.0011
Te 125 0.000991 0.001*

Cs 133 0.00432 No certified or reference value

Ba 137 0.507 0.5065 �0.0089
La 139 <LOQ No certified or reference value

Ce 140 <LOQ No certified or reference value

Pr 141 <LOQ No certified or reference value

Nd 146 <LOQ No certified or reference value

Sm 147 <LOQ No certified or reference value

Eu 153 <LOQ No certified or reference value

Gd 157 <LOQ No certified or reference value

Tb 159 <LOQ No certified or reference value

Dy 163 <LOQ No certified or reference value

Ho 165 <LOQ No certified or reference value

Er 166 <LOQ No certified or reference value

Tm 169 <LOQ No certified or reference value

Yb 172 <LOQ No certified or reference value

Lu 175 <LOQ No certified or reference value

Hf 178 <LOQ No certified or reference value

Ta 181 <LOQ No certified or reference value

W 182 <LOQ No certified or reference value

Re 185 <LOQ No certified or reference value

Os 189 <LOQ No certified or reference value

Ir 193 <LOQ No certified or reference value

Pt 195 <LOQ No certified or reference value

Au 197 <LOQ No certified or reference value
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Table 2. Calibration Verification with NIST 1643d in 80% HNO3 Matrix (Continued)

Element Isotope Measured Concentration (ppm)

Certified or Reference (*) Value by
NIST (ppm)

Hg 202 <LOQ No certified or reference value

Tl 205 0.00791 0.00728 �0.00025
Pb 208 0.019 0.01815 �0.00064
Bi 209 0.014 0.013*

Th 232 <LOQ No certified or reference value

U 238 <LOQ No certified or reference value

Table 3. LODs and LOQs

Element Isotope 80% HNO3 Solution

LOD (ppm) LOQ (ppm)

Li 7 0.1 0.5

Be 9 0.08 0.3

B 11 6 22

Na 23 0.3 1

Mg 24 0.2 0.6

Al 27 5 16

Si 28 35 115

P 31 230 766

K 39 1 4

Ca 44 4 12

Sc 45 1 4

Ti 48 0.3 1

Ti 49 0.07 0.2

V 51 0.02 0.08

Cr 52 0.06 0.2

Cr 53 0.08 0.3

Mn 55 0.03 0.09

Fe 54 148 493

Fe 57 1 4

Co 59 0.01 0.05

Ni 58 3 8

Ni 60 2 5

Cu 63 0.05 0.2

Cu 65 0.09 0.3

Zn 64 6 20

Ga 69 0.01 0.05

Ge 72 0.03 0.1

As 75 0.06 0.2

Se 77 0.5 2

Se 82 0.8 3

Rb 85 0.01 0.03
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Table 3. LODs and LOQs (Continued)

Element Isotope 80% HNO3 Solution

Sr 88 0.01 0.03

Y 89 0.02 0.05

Zr 90 0.01 0.03

Nb 93 0.02 0.07

Mo 95 0.02 0.08

Ru 101 0.01 0.04

Rh 103 0.01 0.03

Pd 105 0.02 0.08

Ag 107 0.02 0.05

Cd 111 0.04 0.1

In 115 0.01 0.04

Sn 118 0.02 0.05

Sb 121 0.02 0.08

Te 125 0.2 0.6

Cs 133 0.01 0.02

Ba 137 0.02 0.06

La 139 0.01 0.03

Ce 140 0.01 0.02

Pr 141 0.01 0.03

Nd 146 0.01 0.05

Sm 147 0.02 0.05

Eu 153 0.01 0.02

Gd 157 0.02 0.06

Tb 159 0.01 0.03

Dy 163 0.01 0.04

Ho 165 0.01 0.03

Er 166 0.03 0.09

Tm 169 0.01 0.03

Yb 172 0.01 0.04

Lu 175 0.01 0.04

Hf 178 0.01 0.04

Ta 181 0.02 0.07

W 182 0.07 0.2

Re 185 0.01 0.05

Os 189 0.2 0.7

Ir 193 0.01 0.05

Pt 195 0.02 0.07

Au 197 0.04 0.1

Hg 202 0.05 0.2

Tl 205 0.01 0.03

Pb 208 0.01 0.04

Bi 209 0.01 0.04

Th 232 0.01 0.02

U 238 0.01 0.02

STIMULI TO THE REVISION PROCESS
Pharmacopeial ForumStimuli articles do not necessarily reflect the policies

Vol. 29(4) [July–Aug. 2003]of the USPC or the USP Council of Experts1334

# 2003 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

S
ti

m
ul

i
to

th
e

R
ev

is
io

n
P

ro
ce

ss



Table 4. Comparison of USP h281i and ICP–MS ROI Results

Sample ID Compound #1 Compound #2 Compound #3

Elements Sulfates
Formed

ICP–MS
Result
(ppm)

Equivalent
ROI
(%)

ICP–MS
Result
(ppm)

Equivalent
ROI
(%)

ICP–MS
Result
(ppm)

Equivalent
ROI
(%)

Li Li2SO4 0.000 0.000 0.000

Na Na2SO4 463 0.138 0.000 262 0.081

Mg MgSO4 0.000 0.000 0.000

Al Al2(SO4)3 0.000 0.000 0.000

Si SiO2 22 0.005 24 0.005 17 0.004

K K2SO4 0.000 0.000 0.000

Ca CaSO4 24 0.007 0.000 10 0.003

Ti Ti2(SO4)3 0.000 0.000 0.000

V VSO4 0.000 0.000 0.000

Cr Cr2(SO4)3 0.000 0.000 0.000

Mn MnSO4 0.000 0.000 0.000

Fe Fe2(SO4)3 0.000 0.000 0.000

Co CoSO4 0.000 0.000 0.000

Ni NiSO4 0.000 0.000 0.000

Cu CuSO4 0.000 0.000 0.000

Zn ZnSO4 0.000 0.000 0.000

Total ROI (%) by ICP–MS 0.150 <0.05 0.088

USP h281i ROI (%) 0.12 <0.05 0.09
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Table 5. Comparison of USP h281i and ICP–MS ROI Results

Sample ID Compound #4 Compound #5 Compound #6

Elements Sulfates
Formed

ICP–MS
Result
(ppm)

Equivalent
ROI (%)

ICP–MS
Result
(ppm)

Equivalent
ROI
(%)

ICP–MS
Result
(ppm)

ICP–MS
Result
(ppm)

Li Li2SO4 0.000 0.000 0.000

Na Na2SO4 10100 3.118 0.000 0.000

Mg MgSO4 0.000 0.000 0.000

Al Al2(SO4)3 0.000 0.000 0.000

Si SiO2 66 0.014 0.000 0.004

K K2SO4 0.000 0.000 0.000

Ca CaSO4 0.00 0.000 0.000

Ti Ti2(SO4)3 0.000 0.000 0.000

V VSO4 0.000 0.000 0.000

Cr Cr2(SO4)3 0.000 0.000 0.000

Mn MnSO4 0.000 0.000 0.000

Fe Fe2(SO4)3 0.000 0.000 0.000

Co CoSO4 0.000 0.000 0.000

Ni NiSO4 0.000 0.000 0.000

Cu CuSO4 0.000 0.000 0.000

Zn ZnSO4 0.000 0.000 0.000

Total ROI (%) by ICP–MS 3.132 <0.05 <0.05

USPh281i ROI (%) 3.2 <0.05 <0.05
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Biopharmaceutical Characterization of Herbal Medicinal Products

The FIP Working Group on Herbal Medicinal Products consists of the following experts: Dr. Friedrich Lang (Firma Schwabe, Karlsruhe,
Germany, chair of the group),* Prof.-Dr. Konstantin Keller (Bundesinstitut für Arzneimittel und Medizinprodukte, Bonn, Germany), Dr.
Michael Ihrig (Zentrallaboratorium Deutscher Apotheker, Eschborn, Germany), Joy van Oudtshoorn-Eckard (J & B Pharmaceutical

Consultants, Pretoria, South Africa), Prof.-Dr. Helga Möller (Zentrallaboratorium Deutscher Apotheker, Eschborn, Germany), Dr. Srini
Srinivasan (United States Pharmacopoeia, Rockville, MD), Dr. Yu He-ci (Hankintatukku OY, Finland)

ABSTRACT In this article, a working group of the International Pharmaceutical Federation (FIP) presents their revised dis-
cussion paper on the biopharmaceutical characterization of herbal medicinal products. This revision takes into account scien-
tific contributions made after the first publication of the draft and has been substantially extended. Based on knowledge of
their composition and efficacy, plant extracts can be classified into 3 categories: A, B, and C. In the case of substitution of
herbal medicinal products containing extracts from category A, the Note for Guidance on the Investigation of Bioavailability
and Bioequivalence (BA/BE) should fully be addressed. Awaiver of bioequivalence studies or clinical studies is possible if
justified according to the Note for Guidance (high solubility and rapid or similar dissolution). In the case of herbal medicinal
products (HMPs) containing class B or C extracts, the Note for Guidance on BA/BE in principle should be considered. An
assessment should be made concerning pharmaceutical equivalence of the extracts used in the test and reference formula-
tions, their solubility under physiological conditions (>90%), and the dissolution profile of active and/or lipophilic markers. If
no markers are available in the case of class C extracts, the dissolution test may be dropped if no problems are expected from
the solubility characteristics of the extracts. A waiver of bioequivalence studies or clinical studies is possible if justified ac-
cording to the Note for Guidance (high solubility and rapid or similar dissolution in comparison to the reference product). The
therapeutic equivalence of HMPs containing class B and C extracts in many instances may be demonstrated by clinical stu-
dies rather than via BA/BE studies.

INTRODUCTION

In 1999 the FIP Special Interest Group (SIG) on the Qual-
ity of Pharmaceuticals established a working group to elab-
orate recommendations for biopharmaceutical characteriza-
tion of Herbal Medicinal Products (HMPs). Considering the
current European and American regulatory guidelines on
quality for HMPs, the SIG embarked on a clarification of
biopharmaceutical characteristics taking into account the
new classification of HMPs. A first draft was published in
Die Pharmazeutische Industrie [63(10), 2001] and Pharma-
copeial Forum [28(1) 2002].

Comments meanwhile were collected by the authors and
were integrated into the final version as far as possible. A
scientific symposium dedicated to the topic was organized
in Berlin by the German Pharmaceutical Society. Due to
the complexity of the matter, not all scientific views could
be harmonized. The publication is now updated and sub-
stantially extended. The issues of the pharmaceutical
equivalence of plant extracts and dissolution from pharma-
ceutical formulations are clarified and integrated into the
concept paper. Further aspects of the solubility of plant ex-
tracts have been elaborated. The decision trees are simpli-
fied and put into more concrete terms. The citation index
has been extended. The FIP working group would like to
emphasize that the present proposals form a discussion pa-
per and are not binding recommendations. The group is
aware that HMPs are not in all cases and countries regarded

as part of the science-based medicine. Often plant extracts
are used in the form of dietary supplements and food prod-
ucts. This publication deals mainly with scientifically ac-
cepted HMPs.

In contrast to chemically defined drug products, the bio-
pharmaceutical quality and behavior of HMPs often are not
well documented. In most cases an in vitro/in vivo biophar-
maceutical characterization is complicated by the complex
composition of herbal drug preparations, the extensive me-
tabolism of constituents, and the resulting analytical diffi-
culties. Further, the pharmacokinetics and bioavailability
of HMPs are seldom described in the literature (1, 2). The
active pharmaceutical ingredient (API) of HMPs is gener-
ally defined to be the whole herbal preparation (the extract)
in its entirety. Individual (or groups of) constituents have
only in selected cases been identified as being responsible
for the therapeutic activity of HMPs (see Table 1). HMPs
containing raw plant material or teas, as well as liquid for-
mulations, are not considered in this article. The existing
tight network of rules concerning dissolution testing (3)
and investigation of BA/BE (4) has not yet been transferred
completely to HMPs. Early efforts in this direction include
USP drafts of monographs on dietary supplement products
that include dissolution testing (5) and a European Medical
Evaluation Agency (EMEA) Note for Guidance on Specifi-
cations for HMPs (6).

In many cases it may be assumed (as is usual for chemi-
cally defined APIs also) that complete and rapid dissolution
of the whole plant extract from a solid oral formulation is a
prerequisite for nonproblematic bioavailability and clinical* Address correspondence to: Dr. Friedrich Lang, Dr. Willmar Schwabe

Arzneimittel, Willmar-Schwabe-Strasse 4, 76227 Karlsruhe, Germany.
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efficacy of HMPs. Some lipid extracts and essential oils,
however, are not easily soluble and do not dissolve com-
pletely from the pharmaceutical formulation. Such extracts
and formulations may be indicative of biopharmaceutical
problems. Yet HMPs are often uncritically substituted by
physicians, pharmacists, and patients. The present article
proposes some scientific aspects and strategies concerning
biopharmaceutical studies for HMPs from the same plant
and suggests cases in which clinical or bioequivalence stu-
dies may be replaced or waived by in vitro studies.

SPECIAL ASPECTS AND CLASSIFICATION OF HMPs

Because the whole herbal drug preparation, i.e., the ex-
tract, is regarded as the active pharmaceutical ingredient,
several extract classes, depending on the pharmaceutical-
analytical, pharmacological-toxicological, and clinical find-
ings, can be identified. [NOTE—this classification has been
introduced in the general monograph ‘‘Extracta’’ of the Eur-
opean Pharmacopoeia.]
(A) Standardized extracts contain constituents (single or

groups) that are solely responsible for the acknowl-
edged and documented therapeutic activity. Standardi-
zation (adjustment) to a defined content is acceptable
(e.g., standardized Senna leaf dry extract) using inert
excipients or preparations with a higher or lower con-
tent.

(B) Quantified extracts contain chemically defined consti-
tuents (single or groups) possessing relevant pharmaco-
logical properties (active markers). These substances
are likely to contribute to the clinical efficacy; however,
evidence that they are solely responsible for such clin-
ical efficacy is not yet available (e.g., extracts of Gink-
go or St. John’s Wort). The characterization of these
extracts should take into consideration as far as possible
the particular state of knowledge concerning the docu-
mented efficacy, quality, and safety of an extract. Stan-
dardization by blending different lots of a herbal drug
before extraction or by mixing different lots of herbal
drug preparations is appropriate/acceptable. Adjust-
ment/standardization using excipients is not acceptable.

(C) Other extracts contain no constituents documented as
being determinant or relevant for efficacy or as having
pharmacological or clinical relevance. In these cases,
chemically defined constituents (markers) without
known therapeutic activity may be used for control pur-
poses (e.g., Valerian or Stinging Nettle Root Extract).
These markers may be used to monitor Good Manufac-
turing Practices (GMPs) or as an indicator for the assay
of the drug product.

This classification implies that an extract may be up-
graded from class C to B and even to class A as further
knowledge is acquired about the extract. The proposed clas-
sification seems to be useful to determine the scientific level
and future efforts for a biopharmaceutical characterization
of HMPs. Table 1 lists some examples from the European
and German Pharmacopoeias (7).

In many cases HMPs are based on traditionally known
herbal materials and preparations (extracts). Their use is of-
ten well established but not based on systematic preclinical
and clinical studies. HMPs may show great differences in
the class of extracts used (even if they come from the same
plant), the dosage forms, and strengths. In the case of sub-
stitution of one product for another, the importance of BA/
BE has frequently been ignored in the past.

In only a few cases have HMPs been developed using
documented pharmacological, toxicological, and clinical
experimental studies involving traditional herbs (e.g., Silibi-
num marianum in Europe) or herbs originally not included
for traditional use (e.g., Ginkgo biloba). These HMPs often
contain concentrated or purified extracts in order to improve
the dosage or to reduce side effects. For such new or highly
developed HMPs, scientific aspects should be investigated
if a product is intended to be substituted for the original ap-
proved herbal medicinal product.

THE IMPORTANCE OF THE NOTE FOR GUIDANCE
ON THE INVESTIGATION OF BIOAVAILABILITY

AND BIOEQUIVALENCE

The current EMEA note for guidance on the investigation
of BA/BE (designed in principle for chemically defined ac-
tive substances) contains definitions and processes that may
also be applicable to HMPs.

PHARMACEUTICAL EQUIVALENCE

Medicinal products are pharmaceutically equivalent if
they contain the same amount of the same active sub-
stance(s) in the same dosage forms that meet the same or
comparable standards. Pharmaceutical equivalence does
not necessarily imply bioequivalence because differences
in the excipients and/or the manufacturing process may lead
to faster or slower dissolution and/or absorption.

PHARMACEUTICAL ALTERNATIVES

Medicinal products are pharmaceutical alternatives if
they contain the same active moiety but differ in chemical
form (salt, ester, etc.) of that moiety or in the dosage form or
strength.

ESSENTIALLY SIMILAR PRODUCTS

A medicinal product is essentially similar to an original
product when it satisfies the criteria of having the same qual-
itative and quantitative composition in terms of active sub-
stance(s), of having the same pharmaceutical form, and of
being bioequivalent unless it is apparent in the light of scien-
tific knowledge that it differs from the original product re-
garding safety and efficacy (see also ‘‘The Rules Governing
Medicinal Products in the European Community,’’ Notice to
Applicants, Vol. 2A). By extension it is generally consid-
ered that for immediate-release products the concept of es-
sential similarity also applies to different oral forms (tablets
and capsules) with the same active substance. Concerns
about differences in essentially similar medicinal products
arise because of the use of different excipients and methods
of manufacture that ultimately may have an influence on
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safety and efficacy. In the case of immediate-release dosage
forms, a bioequivalence study is the widely accepted means
of demonstrating that these differences have no impact on
the performance of the formulation with respect to rate
and extent of absorption. It is desirable that excipients be
devoid of any effect, that their safe use be ensured by appro-
priate warning in the package label, and that they not inter-
fere with either the release or the absorption process. An
essentially similar product can be used instead of the inno-
vator product. The latter is a medicinal product authorized
and marketed on the basis of a full dossier, i.e., one that in-
cludes chemical, biological, pharmaceutical, pharmacologi-
cal-toxicological, and clinical data. A reference product thus
must be an innovator product.

THERAPEUTIC EQUIVALENCE

A medicinal product is therapeutically equivalent to an-
other product if it contains the same active substance or ac-
tive moiety and clinically shows the same efficacy and
safety as that product whose efficacy and safety has been
established. In practice, demonstration of bioequivalence
is generally the most appropriate method of substantiating
therapeutic equivalence between medicinal products that
are pharmaceutical equivalents or pharmaceutical alterna-
tives, provided they contain only excipients that are gener-
ally recognized as not having an influence on safety and
efficacy. However in some cases when similar extent of ab-
sorption but different rates of absorption are observed, the
products still can be judged therapeutically equivalent if
those differences are not of therapeutic relevance. A clinical
study probably will be necessary to prove that differences in
absorption rate are not therapeutically relevant.

BIOPHARMACEUTICAL CLASSIFICATION SYSTEM (BCS)

The Biopharmaceutical Classification System was ori-
ginally developed for chemically defined synthetic drug
substances (8). BCS takes into account the physicochemical
characteristics of a compound, in particular solubility (in
aqueous buffer systems of physiological pH) and permeabil-
ity (through gastrointestinal barriers simulated by in vitro
and in vivo models). According to the BCS, APIs are clas-
sified into four groups (group I, high solubility–high perme-
ability; group II, low solubility–high permeability; group
III, high solubility–low permeability; group IV, low solu-
bility–low permeability). In this context high solubility is
defined so that the highest dosage strength is entirely soluble
in 250 mL of buffer, and high permeability indicates that
more than 80% of the dose is absorbed after oral adminis-
tration. It seems to be scientifically plausible that the solu-
bility and dissolution characteristics of an API may be much
more pharmaceutically influenced and controlled than the
permeability. According to BCS a waiver of BA/BE studies
may be granted for Class I drugs. By extension a waiver has
also been proposed for Class III drugs (9, 10).

The solubility part of the BCS principles was recently in-
tegrated in the final Note for Guidance on the investigation
of BA/BE concerning immediate-release dosage forms. The
Note for Guidance confirms that the investigation of solubi-

lity and the rapid dissolution of an API are of greater impor-
tance than permeability. According to the Note for
Guidance, in order to justify a waiver of in vivo bioequiva-
lence studies in the case of products containing approved
active substances, the following characteristics should be
considered:

Characteristics related to the active substance:
� risk of therapeutic failure or adverse reactions
� risk of bioinequivalence
� pharmacokinetic properties.

Solubility: In general, when the active substance is highly
water soluble the product could be exempted from bioequi-
valence studies unless, considering the other characteristics,
the exemption could entail a potential risk. An active sub-
stance is considered highly water soluble if the amount con-
tained in the highest dose strength of an immediate-release
product can be dissolved in 250 ml of each of three buffers
within the range of pH 1–8 at 37 8C (preferably at or about
pH 1.0, 4.6, and 6.8).

Characteristics related to the medicinal product:
� excipients (no interaction expected)
� manufacture (not critical).

Rapid dissolution: To justify exemption from bioequiva-
lence studies, in vitro data should demonstrate the similarity
of dissolution profiles between the test product and the ref-
erence product in each of three buffers within the range of
pH 1–8 at 37 8C (preferably at or about pH 1.0, 4.6, and
6.8). However in cases where more than 85% of the active
substance is dissolved within 15 minutes, the similarity of
the dissolution profiles may be accepted, and the f2 similar-
ity values need not be calculated.

INTERPRETATION OF THE DEFINITIONS FOR
HMPs

PHARMACEUTICAL EQUIVALENCE

Pharmaceutical Equivalence of Plant Extracts.
The definitions in the EMEA note for guidance on BA/

BE were set with chemically defined active substances
and finished products in mind. In contrast to synthetic drug
substances, the composition of a plant extract is determined
by the manufacturing process and the quality of the plant
material. Only for plant extracts belonging to class A is it
accepted that defined constituents are responsible for the
therapeutic activity independent of the composition of other
components. For example, milk thistle extracts containing
between 40 and 80% of silymarin as known active constitu-
ents are regarded as pharmaceutically alternative even if not
strictly pharmaceutically equivalent. This is similar to
chemically defined APIs in the form of different salts that
may be seen as pharmaceutical alternatives. In other words,
in the case of class A extracts pharmaceutical equivalence is
not relevant.
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In the case of class B and C extracts the question of phar-
maceutical equivalence is much more difficult. A strict in-
terpretation of the above for HMPs would imply that
extracts from the same plant are not pharmaceutically
equivalent if manufactured by different methods and espe-
cially if one uses different extraction solvents. At present in
order to check for pharmaceutical equivalence of class B
and C extracts, at least the specified herbal material, the
drug:extract ratio (DER), and the principal extraction meth-
od (mainly the primary extraction solvent) should be taken
into account. Unfortunately these characteristics alone can-
not guarantee constant composition of plant extracts and a
clear evaluation of pharmaceutical equivalence.

Pharmaceutically equivalent extracts theoretically should
be congruent concerning the qualitative and quantitative
composition of all constituents. Pharmaceutical equivalence
seems to be still more important if efficacy and safety have
been exclusively demonstrated with an individual plant ex-
tract in a specific formulation and specification. From an
analytical point of view full pharmaceutical equivalence is
extremely difficult to demonstrate. Plant extracts may con-
sist of hundreds or even thousands of constituents. Even if
obtained from the same plant and using the same manufac-
turing procedure, extracts may be different. This may be
caused by quality differences of the harvested plant material
due to agricultural conditions and climate. For practical ana-
lytical reasons often only some chromatographic finger-
prints may be examined. But even if fingerprints match
(semi)quantitatively, actual differences in the chemical com-
position of two extracts cannot be excluded. In this context
some have debated whether plant extracts obtained from the
same plant using solvents with similar extraction power and
similar extraction procedures could be seen (less strictly) as
therapeutic alternatives. In many other cases the therapeuti-
cal indications will definitely be related to the product’s
manufacturing process, as in the example of Ginkgo biloba
extract.

The question of pharmaceutical equivalence of extracts
from the same plant thus has to be decided on two levels.
First, for extracts described in medicinal monographs: If ex-
tracts from the same plant but different manufacturing meth-
ods are summarized in monographs of ESCOP, WHO,
CORE-SPCs (EMEA), or others, they are acknowledged
as therapeutically equivalent despite the differences of their
composition. Second, for extracts not described in medic-
inal monographs, only extracts manufactured with the same
process (e.g., solvent, DER) may be assumed to be pharma-
ceutically and therapeutically equivalent.

Pharmaceutical equivalence of the finished HMPs.
Different formulations using the same extracts (e.g.,

coated tablets or soft gelatin capsules, even immediate-
release types) may not be regarded as pharmaceutical
equivalents without evaluation of the dissolution character-
istics of the extract; see ‘‘Comments and Examples’’ below.

SOLUBILITY

The BCS system as described above may be helpful for
HMPs as well (11). For immediate-release HMPs the solu-
bility of the whole extract and (if known) pharmacologically
active constituents may be regarded as crucial characteris-
tics for a waiver of bioequivalence or clinical studies. A spe-
cific feature of plant extracts (even if they are extracted with
pure water) is, however, that the solubility characteristics
may change after drying. After plant extracts are dissolved
in aqueous systems, cloudy solutions may result because of
polymeric residues caused by tannins, polyphenols, etc. On
the other hand, turbidities and insoluble residues seen on re-
hydration may be caused by lipophilic constituents that are
important for the therapeutic activity of the extract. It is,
therefore, difficult to set an acceptance criterion for ‘‘highly
soluble’’ in the case of a plant extract.

If it could be demonstrated that a nonsoluble residue of a
plant extract consists only of nonspecific polymeric com-
pounds such as polyphenols, phlobaphenes, proteides, etc.
and does not contain low-molecular-weight constituents as-
sumed to possess pharmacological activity, then a solubility
of >90% would seem to be adequate for the characteriza-
tion of an extract as highly soluble. Under that condition
and if the other requirements of the Note for Guidance
(see above) are fulfilled, a waiver of clinical or bioequiva-
lence studies may be acceptable in the case of substitution of
HMPs.

IN VITRO DISSOLUTION OF HMPs

In vitro dissolution testing is performed to determine the
rate and quantity of active drug substances dissolved in a
specific time. It is an important tool to characterize during
the development phase the biopharmaceutical quality of fin-
ished drug formulations containing chemically defined drug
substances and is used as a further control of marketed prod-
ucts. Comprehensive Guidelines for Dissolution Testing of
Solid Oral Products have been established by FIP (3).
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The EMEA Note for Guidance on specifications of
HMPs in principle includes dissolution tests that may, how-
ever, be omitted in the case of immediate-release HMPs that
do not contain constituents with known therapeutic activity
(the Note for Guidance assumes that all conventional solid
oral dosage forms with rapid disintegration are immediate-
release HMPs). The EMEA Note for Guidance on specifica-
tions does not distinguish between HMPs containing stan-
dardized, quantified, or other extracts. In accordance with
the EMEA Note for Guidance on specifications, disintegra-
tion instead of dissolution testing may be sufficient for rap-
idly dissolving products containing herbal drug preparations
that are highly soluble throughout the physiological pH
range. Acceptance criteria with a single-point measurement
are appropriate for immediate-release drug products. Multi-
ple-point acceptance criteria are necessary for modified-
release dosage forms only.

The EMEA concept should be extended along the fol-
lowing lines: Pharmaceutical formulations containing class
A extracts should be characterized for the in vitro release of
the active constituent(s) because dissolution characteristics
different from those expected from the solubility cannot be
excluded. For extracts of class B or C where the plant extract
as a whole is the API, a holistic description of the in vitro
dissolution behavior of all constituents usually is not feasi-
ble. Sometimes groups of constituents may be analyzed with
fingerprint techniques such as HPLC with photodiode array
detection. Only in selected cases will it be possible to use
nonspecific methods (for example gravimetric analysis)
and thus to characterize the dissolution of the whole extract
(12). If pharmacologically active markers are known (class
B) they may be used as dissolution markers. This makes
sense especially if the chosen marker is not very soluble
in aqueous systems and therefore may serve as a true indi-
cator of potential dissolution problems. The same is valid
for class C extracts if a reliable and representative dissolu-
tion marker can be found.

For example, Valerian extracts (class C) contain about
0.5% valerenic acid. Valerenic acid is rather lipophilic and
seems to be suitable as a dissolution indicator. Ginkgo ex-
tracts contain lipophilic ginkgolides that may be traced ana-
lytically for dissolution testing (13, 14). In the case of St.
Johns Wort extract, hyperforin or hypericines are useful dis-
solution markers (15). Recently some dissolution indicators
have been proposed in USP–NF monographs for multivita-
min preparations (16).

Summarizing:

Class A The API is standardized to a defined content of
the active constituent. The dissolution test is
feasible. The dissolution profiles of the refer-
ence and test products may be compared and
checked for rapid or similar dissolution.

Class B The API is quantified concerning defined con-
stituents (active markers). These substances
contribute to the clinical efficacy. The dissolu-
tion test is feasible for active markers. Other
dissolution-indicating markers may be used if
justified. The dissolution profiles of the refer-
ence and test products may be compared and
checked for rapid or similar dissolution.

Class C No constituents are known to be relevant for
pharmacological and therapeutical effects. Dis-
solution-indicating markers may be used in or-
der to compare the dissolution profiles of the
reference and test products and to check for ra-
pid or similar dissolution. If it is not feasible (if
no marker can be found or no holistic method is
available), the dissolution test may be dropped
if no problems may be expected from the solu-
bility characteristics of the extract.

DECISION STRATEGIES

IMMEDIATE-RELEASE HMPs CONTAINING EXTRACTS FROM

CLASS A

HMPs based on class A extracts are treated like chemi-
cally defined pharmaceutical products. In the case of substi-
tution, the Note for Guidance on BA/BE should be fully
considered. Awaiver of bioequivalence studies may be con-
sidered under the conditions described in the Note for Guid-
ance. This means that the active constituent(s) of the stan-
dardized extract should be completely soluble under physio-
logical conditions and rapidly dissolved from the
formulation (�85% at 15 min). If this is not the case, the
similarity of the dissolution profiles between the test and ref-
erence products should be demonstrated.
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IMMEDIATE-RELEASE HMPS CONTAINING EXTRACTS FROM

CLASSES B AND C

In order to assess the therapeutical equivalence and the
possibility of a substitution of HMPs, a decision tree may be
applied involving three steps: pharmaceutical equivalence
of extracts, their solubility, and dissolution from the formu-
lations (see Figure 1). In the case of immediate-release
HMPs containing class B or C extracts, the Note for
Guidance on BA/BE in principle should be considered.

An assessment should be made concerning the pharmaceu-
tical equivalence of the extracts used in the test and refer-
ence formulations, their solubility under physiological
conditions (>90%), and the dissolution profiles of active
and/or lipophilic markers. If no markers are available in
the case of class C extracts, the dissolution test may be
dropped if no problems may be expected from the solubility
characteristics of the extracts.
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COMMENTS AND EXAMPLES

EXAMPLE HMPs BASED ON CLASS A EXTRACTS

This example involves formulations containing dry ex-
tracts of milk thistle (Carduus marianus). The reference
product is a hard gelatin capsule containing a dry extract
from milk thistle fruits and weighing 173–186.7 mg, corre-
sponding to 140 mg silymarin (calculated as silibinin). The
primary extraction solvent is ethyl acetate >97%. The DER
is 36–44:1. The test product to be substituted for the refer-
ence product is a coated tablet containing dry extract from
milk thistle fruits 170–200 mg, corresponding to 140 mg si-
lymarin (calculated as silibinin). The primary extraction sol-
vent is acetone. The DER is 35–45:1.

The milk thistle extracts in the test and reference product
contain the same amount of silymarin as the active constitu-
ent and are pharmaceutically alternative. The solubility of
milk thistle extracts and silymarin under physiological con-
ditions is low. The pharmaceutical formulations are not
pharmaceutically equivalent. A risk of bioinequivalence
may be expected due to the differences in the solubility of
the extracts and due to possible differences in the dissolu-
tion profiles of the pharmaceutical formulations. The re-
quirements of the Note for Guidance are not fulfilled. BE
studies, where relevant, are feasible for silymarin (17).
Bioequivalence should be demonstrated by relevant studies
or alternatively by unique clinical studies. The acceptance
criteria for the silymarin dissolution rate should be specified
for registration and routine control purposes for the mar-
keted product.

EXAMPLE HMPS BASED ON CLASS B EXTRACTS

The first example involves formulations containing dry
extracts of St. John’s Wort (Hypericum perforatum). The
reference product is a 300-mg coated tablet containing dry
extract from St. John’s Wort. The extraction solvent is
methanol 80% (v/v). The DER is 4–7:1. The test product
is a 425-mg hard gelatin capsule containing dry extract from
St. John’s Wort. The extraction solvent is methanol 60% (m/
m). The DER is 3.5–6:1.

The reference and test product are not pharmaceutically
equivalent regarding the extracts and the pharmaceutical
formulations. The solubility of St. John’s Wort extracts is
>90% (see experimental data below). The known active (li-
pophilic) markers, hyperforin and hypericines, are not solu-
ble under the BCS test conditions. The dissolution of the
extracts and active markers is not rapid. The characteristics
according to the Note for Guidance are not fulfilled. Bio-
analytical examinations are feasible for hyperforin and hy-
pericin (18, 19). BA/BE studies with respect to those active
markers are possible. Alternatively, clinical studies may be
conducted with the test product. The specification for disso-
lution of active markers should be specified for registration
and rou t ine con t ro l purposes fo r the marke ted
product.

The second example involves formulations containing
dry extracts of Valerian roots (Valerianae officinalis). The
reference product is a 125-mg sugar-coated tablet contain-

ing Valerian root extract. The extraction solvent is ethanol
70% (v/v). The DER is 4–6.7:1. The test product is a 500-
mg film-coated tablet containing Valerian root extract. The
extraction solvent is ethanol 70% (v/v). The DER is 4–7:1.

The valerian extracts contained in the reference and test
formulations may be regarded as pharmaceutically equiva-
lent. Their solubility is high. Even in the high dose of 500
mg, the Valerian extract is soluble in all BCS buffers. If it
can be shown that the extracts are rapidly dissolved from the
formulation, bioequivalence or clinical studies may be
waived.

EXPERIMENTAL DATA AND GUIDE FOR
PRACTICAL ASPECTS OF SOLUBILITY TESTS

GENERAL CONDITIONS FOR THE DETERMINATION OF THE

SOLUBILITY OF EXTRACTS AND ACTIVE MARKERS IN BCS

BUFFERS

The general procedure for determining the solubility of
extracts and active markers in BCS buffers involves deter-
mining the quantity of extract that remains after dissolving
the highest strength of the product in 250 mL of solvents
(buffers) I–III (I: pH 1.0; II: pH 4.6; III: pH 6.8; see refer-
ence 1) at 37 8C. After stirring for 60 min the residues are
filtered and gravimetrically determined after drying at 100
8C for 2 h. Because plant extracts often contain rather insol-
uble matrix components such as tannins, proteins, and other
polymeric compounds assumed not to be linked to efficacy,
extracts with a solubility of >90% are classified as very sol-
uble. Extracts with a solubility >90% are classified as prob-
lematic. Active markers are also classified as problematic if
their solubility from extracts is >90%.

EXAMPLE: CLASS A EXTRACT

This example involves formulations containing dry ex-
tracts of milk thistle (Carduus marianus). Milk thistle dry
extract (200 mg) corresponding to the specification of the
test product was dissolved in buffers I–III as described
(see above). The solubility data obtained are listed in Table
2. The solubility data of silibinin were taken from literature
(20). The data may be transferred to the solubility of sily-
marin. Because the data demonstrate solubility less than
30%, the requirements of BCS and the Note for Guidance
are not fulfilled.

EXAMPLE: CLASS B EXTRACT

This example involves formulations containing dry ex-
tracts of St. John’s Wort (Hypericum perforatum). St John’s
Wort dry extract (425 mg) corresponding to the specification
of the reference product was dissolved in the buffers I–III as
described (see above). The solubility data obtained are listed
in Table 3.

EXAMPLE: CLASS C EXTRACT

This example concerns formulations containing dry ex-
tracts of Valerian root (Valerianae officinalis). Valerian root
dry extract (500 mg) corresponding to the specification of
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the reference product was dissolved in buffers I–III as de-
scribed (see above). The solubility data are listed in Table
4. In every case the solubility criteria are fulfilled.

SUMMARY

Plant extracts can be classified according to one’s knowl-
edge of their composition and efficacy into 3 categories (A,
B, and C). In the case of substitution of herbal medicinal
products containing extracts from category A, the Note for
Guidance on the Investigation of Bioavailability and Bio-
equivalence should fully be addressed. A waiver of bioe-
quiv-
alence studies or clinical studies may be justified according
to the Note for Guidance (particularly for products that
show high solubility and rapid or similar dissolution).

In the case of HMPs containing class B or C extracts, the
Note for Guidance on BA/BE in principle should be consid-
ered. An assessment should be made concerning pharma-
ceutical equivalence of the extracts used in the test and
reference formulations, their solubility under physiological
conditions (>90%), and the dissolution profile of active and/
or lipophilic markers. If no markers are available in the case
of class C extracts, the dissolution test may be dropped if no
problems may be expected from the solubility characteris-
tics of the extracts. A waiver of bioequivalence studies or
clinical studies is possible if justified according to the Note
for Guidance (in the case of products that display high sol-
ubility and rapid or similar dissolution in comparison to the
reference product). The therapeutic equivalence of HMPs
containing class B and C extracts in many instances may
be demonstrated via clinical studies rather than by means
of BE/BE studies.

REFERENCES

1. Bhattaram V.A., Graefe U., Kohlert C., Veit M., Deren-
dorf H. 2002, Pharmacokinetics and bioavailability of
herbal medicinal products. Phytomedicine, 9, Suppl.
III, 1–36.

2. De Smet P.A.G.M., Brouwers J.R.B.J. 1997, Pharma-
cokinetic evaluation of herbal remedies. Clin. Pharma-
cokinet., 32(6) 427–436.

3. FIP, Guidelines for dissolution testing of solid oral pro-
ducts. Pharm. Ind. 1997, 59, 760.

4. Note for guidance on the investigation of bioavailabil-
ity and bioequivalence. CMPW/EWP/QWP/1401/98.

5. Disintegration and dissolution of nutritional supple-
ments. Pharm. Forum 2000, 26, 838–842.

6. Note for guidance on specifications: test procedures and
acceptance criteria for herbal drugs, herbal drug pre-
parations, and herbal medicinal products. CPMP/
QWP/2820/00.

7. Lang F., Stumpf H. 1999, Considerations on future
pharmacopoeial monographs for plant extracts.
Pharmeuropa 11, 268–275.

8. Amidon G.L., Lennernäs H., Shah V.P., Crison J.R.
1995, A theoretical basis for a biopharmaceutic drug
classification: the correlation of in vitro drug product
dissolution and in vivo bioavailability. Pharm. Res.
12, 413–420.

9. Blume H.H. and Schug B. 1999, Class III drugs—better
candidates for BA/BE waiver? Eur. J. Pharm. Sci. 117–
121.

10. Yu, L.X., et al. 2002, The scientific basis for biowaiver
extensions. Pharm. Res., 19(7).

11. Blume H.H. and Schug B.S. 2000, Biopharmaceutical
characterization of herbal medicinal products: are in
vivo studies necessary? Europ. J. Drug Metabol. Phar-
macokinet. 25, 41–48.

12. Lang F. 2003, submitted for publication.
13. Kressmann S., Müller W.E., Blume H.H. 2002, Phar-

maceutical quality of different Ginkgo biloba brands.
J. Pharm. Pharmacol. 54, 661–669.

14. Kressmann S., Biber A., Wonnemann M., Schug B.,
Blume H.H., Müller W.E. 2002, Influence of pharma-
ceutical quality on the bioavailability of active compo-
nents from Ginkgo biloba preparations. J. Pharm.
Pharmacol. 54, 1507–1514.

15. Wurglics M., Westerhoff K., Holoubek G., Schubert-
Zsilavecz M., Müller W.E. 2002, Aktuelle Johannis-
krautforschung, Vom Wirkungsmechanismus bis zur
pharmazeutischen Qualität der Präparate. Dtsch. Apo.
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Table 1. Extract monographs of the European and the
German Pharmacopoeias

European Pharmacopoeia German Pharmacopoeia

Aloe dry extract, Valerian root dry extract (C)
standardized (A) Ipecacuanha dry extract,

Buckthorn bark dry standardized (A)
extract, standardized (A) Rhubarb dry extract,

Senna leaf dry extract, standardized (A)
standardized (A) Horse Chestnut seed dry

Belladonnae leaf dry extract, standardized (A)
extract, standardized (A) Ginkgo dry extract (B)

St. John’s Wort dry
extract (B)*

Milk thistle fruit dry extract,
standardized (A)

* draft

Table 2

Solubility in Buffer
I

Buffer
II

Buffer
III

Milk thistle extract
batch 1 18% 18% 25%

Milk thistle extract
batch 2 24% 27% 30%

Silibinin at pH 7.4 8 mg/250 mL

Table 3

Solubility in Buffer I Buffer II Buffer III

Extracts with methanol 80% batch 1 75% 94% 93%
batch 2 71% 84% 91%
batch 3 80% 93% 95%

Hyperforin (from extract)* <250 mg/250 mL 2.5 mg/250 mL 7.5 mg/250 mL
Hypericines (from extract)* <250 mg/250 mL 8 mg/250 mL 10 mg/250 mL

* Assuming that 425 mg St. John’s Wort extract contains 0.85 mg hypericines (0.2%) and 8.5 mg hyperforine (2%), the requirements of BCS concerning
high solubility are not fulfilled. Only in buffer III are the extracts highly soluble.

Table 4

Solubility in Buffer I Buffer II Buffer III

Batch 1 97% 98% 99%
Batch 2 93% 90% 99%
Batch 3 96% 92% 95%
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NOMENCLATURE
This section includes supplements to the latest edition of the USP Dictionary of USAN and International Drug Names that

incorporate new United States Adopted Names (USAN) and revisions to existing Dictionary names. Also listed are Proposed

and Recommended International Nonproprietary Names (INN) when they have been announced by the World Health Orga-

nization.

Possible names suggested for use as USAN and INN are listed for public review and comment along with information on how

nonproprietary names are devised. In addition, readers may find articles relevant to current compendial nomenclature issues

that also occasionally report on related matters pertaining to USAN and INN.



USP Dictionary of USAN and International Drug Names
2003 USP DICTIONARY SUPPLEMENT 2

IMPORTANT—Save this Supplement. This and all supplements appearing in PF are needed to keep the 2003 edition of the USP Dic-
tionary (USPD) up to date. The cumulative contents of the supplements to the current (2003) edition will be included in the next complete
edition of the Dictionary.

New United States Adopted Names (USAN)

The following are newly established United States Adopted Names (USAN). These names will not be listed cumulatively;

see preceding and succeeding numbers of PF for other new USAN to supplement the Dictionary main volume.

Desmoteplase [2003] (des moe te’ plase). Plasminogen activator
(Desmodus rotundus isoform a1 protein moiety reduced).
Molecular weight is 55,000–58,000 daltons. CAS-145137-
38-8. INN. Treatment of acute myocardial infarction, acute
ischemic stroke, pulmonary embolism and hemodialysis.
rDSPA alpha 1

Everolimus [2003] (e ver oh’ li mus). C53H83NO14. 958.25.
( 1 ) (1R , 9S , 12S , 15R , 16E , 1 8R , 19R , 21R , 23S , 24E ,
26E ,28E ,30S ,32S ,35R)-1,18-Dihydroxy-12-[(1R)-2-
[(1S,3R,4R)-4-(2-hydroxyethoxy)-3-methoxycyclohexyl]-1-
methylethyl]-19,30-dimethoxy-15,17,21,23,29,35-hexameth-
yl-11,36-dioxa-4-azatricyclo[30.3.1.04,9]hexatriaconta-
16,24,26,28-tetraene-2,3,10,14,20-pentaone; (2) (3S,6R,7E,-
9R,10R,12R,14S,15E,17E,19E,21S,23S,26R,27R,34aS)-
9,10,12,13,14,21,22,23,24,25,26,27,32,33,34,34a-Hexadeca-
hydro-9,27-dihydroxy-3-[(1R)-2-[(1S,3R,4R)-4-(2-hydroxy-
ethoxy)-3-methoxycyclohexyl]-1-methylethyl]-10,21-di-
methoxy-6,8,12,14,20,26-hexamethyl-23,27-epoxy-3H-pyri-
do[2,1-c][1,4]oxaazacyclohentriacontine-1,5,11,28,-
29(4H,6H,31H)-pentone; (3) 42-O-(2-Hydroxyethyl)rapamy-
cin. CAS-159351-69-6. INN. Immunosuppressant. (Novartis
Pharma) RAD001

Insulin Glulisine [2003] (in’ soo lin gloo lis’ een).
C258H384N64O78S6. 5823. (1) Insulin (human),3B-L-lysine,29B-
L-glutamic acid-; (2) [3B-L-Lysine,29B-L-glutamic acid]insulin
(human). CAS-207748-29-6. INN. Treatment of type 1 and
type 2 diabetes. (Aventis) HMR 1964

Talizumab [2003] (tal iz’ ue mab). C6518H10020N1728O2036S42. Im-
munoglobulin G, anti-(human immunoglobulin E Fc region)
(human-mouse monoclonal Hu901 g-chain), disulfide with
human-mouse monoclonal Hu901 �-chain, dimer. Molecular
weight is approximately 146,348 daltons. CAS-380610-22-0.
Treatment to increase the threshold for peanut-induced ana-
phylaxis from unintended ingestion by those with peanut al-
lergy. TNX-901

Valtorcitabine Dihydrochloride [2003] (val tore site’ ah been).
C14H22N4O5.2HCl. 399.28. (1) L-Valine, 3’-ester with 2’-
deoxycytidine, dihydrochloride; (2) 4-Amino-1-[3-O-[(2S)-
2-amino-3-methylbutanoyl]-2-deoxy-b-D-erythro-pentofur-
anosyl]pyrimidin-2(1H)-one dihydrochloride. CAS-359689-
54-6. Antiviral; treatment of Hepatitis B. NM-147
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Revisions of United States Adopted Names (USAN)

The following are revisions of existing United States Adopted Names (USAN) and other names.

Amixetrine

Change the chemical structure to read:

Carbomer 910

Change the name of the manufacturer of Carbopol 910
to read:

(Noveon).

Carbomer 934

Change the name of the manufacturer of Carbopol 934
to read:

(Noveon).

Carbomer 934P

Change the name of the manufacturer of Carbopol 934P
and Carbopol 974P to read:

(Noveon).

Carbomer 940

Change the name of the manufacturer of Carbopol 940
and Carbopol 980 to read:

(Noveon).

Carbomer 941

Change the name of the manufacturer of Carbopol 941,
Carbopol 981, and Carbopol 971P to read:

(Noveon).

Carbomer 1342

Change the name of the manufacturer of Carbopol 1342,
Pemulen TR-1, and Pemulen TR-2 to read:

(Noveon).

Isoxsuprine Hydrochloride

Change the chemical structure to read:

Octoxynol 9

Add the following brand name and manufacturer to
read:

Triton X-100 (Union Carbide).

Phenoxybenzamine Hydrochloride

Change the name of the manufacturer to read:

(WellSpring Pharmaceutical Corporation).
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Proposed and Recommended International Nonproprietary Names

International Nonproprietary Names (INN) are devised by the
World Helath Organization (WHO).
Under its charter, the WHO is empowered simply to recommend

specific actions or procedures to its Member States. This limitation
is incorporated into the WHO program concerned with the selec-
tion of international nonproprietary names for pharmaceutical sub-
stances, in that the WHO first publishes the selected names as
proposals (‘‘Proposed International Nonproprietary Names’’). A
period of four months from the date of publication in WHO Drug
Information is allowed for entering comments on, or objections to,
any proposal on the part of Member States or other interested par-

ties. In general, an objection reflects a belief that the proposal con-
cerned is confusingly close to (i.e., conflicts with) a name already
in use, perhaps in only a restricted area in which the party has a
proprietary interest in the form of trademark rights. In the event
that no objection is received, the WHO proceeds with listing and
publishing the names so devised as recommendations (‘‘Recom-
mended International Nonproprietary Names’’), which many
Member States then recognize as the sole or preferred non-
proprietary name for use within their respective territories.

Recommended International Nonproprietary Names

The following 46 nonproprietary names have been selected by
the World Health Organization (WHO) as Recommended Interna-
tional Nonproprietary Names. This list, with chemical names or

descriptions and the molecular formulae, appears in WHO Drug
Information, Vol 16, No. 3, 2002.

Recommended INN Recommended INN Recommended INN Recommended INN

Acolbifene Efaproxiral Lonafarnib Peramivir
Asoprisnil Fadolmidine Lubazodone Talibegron
Atomoxetine Flindokalner Luliconazole Tariquidar
Bazedoxifene Gimatecan Meldonium Tebanicline
Bifarcept Icaridin Metelimumab Tecastemizole
Coluracetam Iguratimod Mitemcinal Technetium (99mTc) Fanolesomab
Dapivirine Illaprazole Naxifylline Tigecycline
Deferasirox Indiplon Oglufanide Tiviciclovir
Degarelix Indisulam Olcegepant Tosagestin
Dersalazine Leconotide Oregovomab Trabectedin
Detiviciclovir Licofelone Otamixaban Zosuquidar
Edonentan Palifermin
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Suggested United States Adopted Names

The United States Adopted Names (USAN) program is the spe-
cifically organized effort in the United States directed to producing
simple and useful nonproprietary names for drugs while the drugs
are still in the investigational stages. The American Medical Asso-
ciation (AMA), the American Pharmaceutical Association
(APhA), and the United States Pharmacopeial Convention (USPC)
jointly sponsor the USAN program with representation from the
FDA.
Each U.S. Adopted Name is chosen with the expectation that it

will be suitable for prescribing and dispensing purposes and for
designation as the title of the monograph, should the article be re-
cognized in the official United States Pharmacopeia or National
Formulary. A measure of the prestige and recognition of the value
of the USAN program can be found in the following regulations
published by the Commissioner of Food and Drugs and the Secre-
tary of Health and Human Services in the Federal Register of Feb-
ruary 1988.

All who are concerned with the prescription, dispen-
sing, use, sale or manufacture of drugs may, in the
absence of the designation of an official name by
the FDA, rely on the current compendial name or
the U.S. Adopted Name (USAN) listed in this vol-
ume as being the established name in accordance
with the Federal Food, Drug, and Cosmetic Act.

A formal procedure1 is followed by the USAN Council in select-
ing an established name for a drug. The USAN Council Secretary
is also an ex officio member of the International Nonproprietary
Names (INN) Committee. USAN Guiding Principles are concor-
dant with World Health Organization (WHO) principles, and all
USANs for substances also named by the INN Committee are sys-
tematically processed through the INN Committee. This ensures
that, with very rare exceptions, USANs are identical to INNs and
available for world-wide use.

A suggestion for a USAN originates usually from a firm or an
individual who has developed a substance of potential therapeutic
utility to the point where there is a distinct possibility of its being
marketed in the United States of America. Occasionally, the initia-
tive is taken by the USAN Council in the form of a request to par-
ties interested in a substance for which a nonproprietary name
appears to be lacking.
Submissions to the USAN Council are expected to conform to

the established Guiding Principles2 and to be reasonably free from
conflict with other names, including both trademarks and non-
proprietary names. An effort is made to discourage the occasional,
undesirable practice of incorporating in trademarks the syllables
used in an established nonproprietary name, or syllables recom-
mended for USAN. Such trademarks may act as a bar to the sub-
sequent adoption of appropriate nonproprietary names for closely
related drugs.
The suggested nonproprietary names for the drugs described in

the following list are under consideration by the USAN Council.
The name(s) being considered for each drug substance, and the ap-
plicable category, are separated by double spacing from the
name(s) and category for the next listed drug substance. Where
two or more names are being considered for the same drug sub-
stance, the names are single-spaced, and the applicable category
term is written only once to the right of the single-spaced group
of names.
Any comments or protests should be addressed to Sandra Van

Laan, Assistant Secretary, USAN Council, American Medical As-
sociation, 515 North State Street, Chicago, Illinois 60610.

Suggested USAN Category

Aclofarabine
Baltarabine
Clofarabine
Colfarabine
Crofarabine
Eclofarabine
Iclofarabine

Treatment of primary refractory
or relapsed acute myelogenous
leukemia (AML) or acute lym-
phoblastic leukemia (ALL)

Aclogrel Hydrochloride
Cicloflugrel Hydrochloride
Flosulagrel Hydrochloride
Losulagrel Hydrochloride
Prasulagrel Hydrochloride
Prosulagrel Hydrochloride
Prosulgrel Hydrochloride

Platelet aggregation inhibitor

Agaglitacor
Atraglitazar
Onaglitazar
Optiglitacor
Sivaglitazar
Siviglitacor
Sonaglitazar

Antidiabetic

Suggested USAN Category

Anretinib
Arcutinib
Palrotinib
Panretinib
Pelritinib
Ramotinib
Recetinib

Antineoplastic

Arabimodin
Letaglitazar
Maraglitazar
Metabimodin
Taraglitazar

Treatment of type 2 diabetes
mellitus, mixed dyslipidemia,
atherosclerosis, and metabolic
syndrome

Arblurbifenil
Arflurbifenil
Arflurbifenpro
Arflurbinifen
Arflurbiprofen

Antineoplastic

Armodafinil Wake promoting agent

Artofisopam Treatment of irritable bowel
syndrome and Crohn’s disease;
antianxiety; antistress

1 USP Dictionary of USAN and International Drug Names, Preface. 2 Ibid., Appendix VII.

# 2003 The United States Pharmacopeial Convention, Inc. All Rights Reserved.

Pharmacopeial Forum
Vol. 29(4) [July–Aug. 2003] NOMENCLATURE 1351



Suggested USAN Category

Balacipladib
Bicladib
Ecocipladib
Ecocladib
Eficipladib
Eicocladib
Bectapitant Mesylate

Treatment of pain and sympto-
matic management of arthritis

Vestipitant Mesylate
Vintapitant Mesylate

Antiemetic

Bepisermin
Cobasermin
Derasermin
Obasermin

Antidiabetic

Bitafosol Tetrasodium
Denufosol Tetrasodium
Dinufosol Tetrasodium
Dipirafosol Tetrasodium
Dipirfosol Tetrasodium

Treatment of rhinitis, URI, and
lung disease, including cystic fi-
brosis; also retinal detachment
and edema

Buntopitant Citrate
Emepitant Citrate
Galcopitant Citrate
Lopitant Citrate
Marpitant Citrate
Muropitant Citrate
Ripitant Citrate
Tanopitant Citrate

Antiemetic

Capaprovir
Cepaprovir
Cepaprovirate
Ciclocivirate
Cicloprovirate
Ciluprovir

Treatment of Hepatitis C infec-
tion

Carlizumab Pegol
Certolizumab Pegol
Melizumab Pegol
Midrolizumab Pegol
Santulizimab Pegol

Treatment of rheumatoid arthri-
tis and inflammatory bowel dis-
ease , spec ifical ly Crohn’s
disease

Catelavancin Hydrochloride
Catellavancin Hydrochloride
Selavancin Hydrochloride
Stenavancin Hydrochloride
Stenzenvancin Hydrochloride
Telavancin Hydrochloride

Antibacterial agent against
Gram-positive pathogens

Ciclesonide Treatment of asthma as prophy-
lactic therapy in adults and ado-
lescents

Delnostaurin Hydrochloride
Dionestaurin Hydrochloride
Enzastaurin Hydrochloride
Orapistaurin Hydrochloride
Pirinostaurin Hydrochloride

Antineoplastic

Dirlotapide
Edipatapide

Anti-obesity in dogs

Eglumetad Treatment of anxiety and stress
disorders

Suggested USAN Category

Enterointestinotrophin
Gluglycatide
Tediglucon
Teduglutide
Tegludutide
Trodiglucon

Treatment of intestinal diseases

Purified Estrogens
Sulfated Estrogens
Synthetic Conjugated
Estrogens, B

Hormone replacement therapy

Firosentan
Mendoentan
Nobentan Potassium
Pirosentan
Poroentan Potassium
Porosentan

Antineoplastic

Human Secretin Diagnostic aid, specifically sti-
mulation of pancreatic secre-
tions

Lumiliximab
Riliximab
Veriliximab

Treatment of allergic asthma, al-
lergic rhinitis, chronic lympho-
cytic leukemia

Methylphenidate CNS stimulant

Micafungin Sodium Intravenous treatment of fungal
infections caused by Aspergillus
and Candida species

Miglustat Treatment of lipid storage dis-
eases

Mubritinib
Pavritinib
Sardatinib

Antineoplastic

Naprogecet
Nosprogecet
Panprogecet
Paprogecet
Pazprogecet
Piprogecet
Sanprogecet
Sinprogecet
Siprogecet
Tanprogecet

Oral contraceptive

Nazaxaban
Razaxaban Hydrochloride
Razoxaban
Tozoxaban
Zanaxaban
Zoxaxaban

Anticoagulant

Paclitaxel Conglutamex
Paclitaxel Poliglutamex

Anticancer therapy

Parathormone (human
recombinant)

Parathyroid Hormone
(human recombinant)

Parathyrotropin

Treatment of osteoporosis
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Suggested USAN Category

Paroxetine Mesylate Treatment of major depressive
disorder, obsessive compulsive
disorder, and panic disorder

Psyllium (hemicellulose)
Psyllium Hemicellulose

Laxation, cholesterol lowering

Rafelagon
Rafelreon
Ramelreon
Tafelgon
Tafelreon
Torelagon

Treatment of sleep disorders

Solabegron Hydrochloride Antidiabetic

Testosterone Undecanoate Testosterone replacement ther-
apy

Tiplactinib
Tiplactinin

Treatment of fibrinolytic impair-
ment

Suggested USAN Category

Trabectedin Antineoplastic and antitumoral
agent

Undecanoate Radical; has been used in con-
junction with testosterone, as
testosterone undecanoate

Xalaglumetad Treatment of anxiety and stress
disorders

Yttrium Y 90 Epratuzumab Radioimmunotherapy (RAIT)
for non-Hodgkin’s B-cell lym-
phoma patients

Yttrium Y 90 Labetuzamab Radioimmunotherapy (RAIT) of
CEA-expressing tumors in col-
orectal, pancreatic, lung, breast,
ovarian, and medullary thyroid
cancer
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Suggested International Nonproprietary Names

International Nonproprietary Names (INN) are devised by the
World Health Organization (WHO). INNs for substances originat-
ing within the United States are applied for through the USAN
Council. INN and USAN Guiding Principles are concordant,
which assures that, with very few exceptions, INNs and USANs
are identical.
Under its charter, the WHO is empowered simply to recommend

specific actions or procedures to its Member States. This limitation
is incorporated into the WHO program concerned with the selec-
tion of international nonproprietary names for pharmaceutical sub-
stances, in that the WHO first publishes the selected names as
proposals (‘‘Proposed International Nonproprietary Names’’). A
period of four months from the date of publication in WHO Drug
Information is allowed for entering comments on, or objections to,
any proposal on the part of Member States or other interested par-
ties. In general, an objection reflects a belief that the proposal con-
cerned is confusingly close to (i.e., conflicts with) a name already
in use, perhaps in only a restricted area in which the party has a
proprietary interest in the form of trademark rights. In the event

that no objection is received, the WHO proceeds with listing and
publishing the names so devised as recommendations (‘‘Recom-
mended International Nonproprietary Names’’), which many
Member States then recognize as the sole or preferred non-
proprietary name for use within their respective territories.
The names for the drugs that are categorized in the following list

are under consideration for the selection of new Proposed Interna-
tional Nonproprietary Names. The name(s) being considered for
each drug substance, and the applicable category, are separated
by double spacing from the name(s) and category for the next
listed drug substance. Where two or more names are being consid-
ered for the same drug substance, the names are single-spaced, and
the applicable category term is written only once to the right of the
single-spaced group of names.
Any comments or protests should be addressed to Sandra Van

Laan, Assistant Secretary, USAN Council, American Medical As-
sociation, 515 North State Street, Chicago, Illinois 60610.

Suggested INN Category

Adaglen
Jaocebrin
Resevinadine

Central benzodiazepine recep-
tor (BZR) partial inverse ago-
nist and a novel cognit ive
enhancer

Adecatumumab
Epcatumumab

Treatment of Ep-CAM positive
tumors

Antithrombin Alfa
Antithrombin Alfa (human)
Antithrombin Alfa
(recombinant)

Anticoagulant

Arblurbifenil Antineoplastic

Artofisopam Treatment of irritable bowel
syndrome, Crohn’s disease, anti-
anxiety, and antistress

Celatopurone
Emitobran
Marcerion

Mitochondrial benzodiazepine
receptor (MBR)-selective ago-
nist; anxiolytic and antidepres-
sant agent

Certolizumab Pegol Treatment of rheumatoid arthri-
tis and inflammatory bowel dis-
ease; Crohn’s disease

Ciluprovir Treatment of Hepatitis C infec-
tion

Clofarabine Treatment of primary refractory
or relapsed acute myelogenous
leukemia (AML) and acute lym-
phoblastic leukemia (ALL)

Dobroxaban
Flomerixaban
Riveroxaban

Prevention and treatment of
thromboembolic disorders

Doranidazole Hypoxic cell radiosensitizer

Ecocipladib Treatment of pain and sympto-
matic management of arthritis

Suggested INN Category

Ecteinibin
Ecteinoturbein
Trabectedin
Trantiblectein
Turbinectein

Antineoplastic

Enzastaurin Antineoplastic

Etomilast
Tiamilast
Tietomilast

Phosphodiesterase IV inhibitor

Histamine Injection treatment (in combina-
tion with interleukin-2) for the
treatment of advanced meta-
static melanoma with liver me-
tastases

Lumiliximab Treatment of allergic asthma, al-
lergic rhinitis, chronic lympho-
cytic leukemia

Maraglitazar Treatment of Type 2 diabetes,
mixed dyslipidemia, athero-
sclerosis, and metabolic syn-
drome

Marpitant Citrate Treatment and control of emesis

Miglustat
Miglutrastat

Treatment of lipid storage dis-
eases

Mubritinib Treatment of cancer

Nobentan Antineoplastic

Obasermin HGF-1 hormone replacement
used in the treatment of diabetes

Osurtan
Palasurtan
Urosurtan

Urotensin receptor antagonist
for oral use in cardiovascular
indications such as heart fail-
ure, hypertension, diabetes,
and renal failure
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Suggested INN Category

Paclitaxel Poliglutamex Anticancer therapy as a single
agent or in combination with
other anticancer therapies

Parathyroid Hormone Treatment of osteoporosis

Ramelreon Treatment of sleep disorders

Razaxaban Anticoagulant; antithrombotic
inhibitor of coagulant factor Xa

Solabegron b-3 Adrenergic receptor agonist
intended for use as an antidia-
betic

Sonaglitazar Antidiabetic; antidyslipidemic

Tanprogecet Oral contraceptive

Tegludutide Treatment of intestinal diseases

Suggested INN Category

Testosterone Undecanoate Testosterone replacement ther-
apy

Tiplactinin Treatment of fibrinolytic impair-
ment diseases

Undecanoate Radical; has been used in con-
junction with testosterone, as
testosterone undecanoate

Yttrium Y 90 Epratuzumab Radioimmunotherapy (RAIT)
for non-Hodgkin’s B-cell lym-
phoma patients

Yttrium Y 90 Labetuzumab Radioimmunotherapy (RAIT) of
CEA-expressing tumors in col-
orectal, pancreatic, lung, breast,
ovarian, and medullary thyroid
cancer
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USING AND ORDERING USP REFERENCE STANDARDS

Official Reference Standards

USP Reference Standards are required for use in pharmacopeial

assays and tests in the official standards publication, the United

States Pharmacopeia–National Formulary (USP–NF). USP

Reference Standards help to ensure compliance with the official,

FDA-enforceable quality requirements in the USP–NF. The

Reference Standards also lend themselves to many other

applications, including measurements required to attain accurate

and reproducible results in modern chromatographic and

spectrophotometric methods.

Rigorous Testing and Quality Control

USP Reference Standards are selected for their high purity, critical

characteristics, and suitability for the intended purpose. Unless a

USP Reference Standard label states a specific potency or content,

the USP Reference Standard is taken as being 100% pure for the

USP purposes for which it is provided.

Heterogeneous substances, of natural origin, are also designated

‘‘Reference Standards’’ where needed. Usually these are the

counterparts of international standards.

USP Reference Standards are established through a process of

rigorous testing, evaluation, and quality control (See page 6 for a

process overview). They are independently tested in three or more

laboratories—USP, FDA, and academic and industrial laboratories

throughout the United States. The Reference Standards are released

under the authority of USP’s Board of Trustees, on the

recommendation of the USP Reference Standards Expert

Committee, which approves selection and suitability of each lot.

Reference Standards Categories

USP offers more than 1,440 Reference Standards for

pharmaceuticals, excipients, and dietary supplements. On pages 7–

43 of this catalog, you’ll find a full list of available USP and NF

Reference Standards, with information updated through May 2003.

The list includes:
� Reference Standards required by the current official edition of

USP–NF.
� Reference Standards not required in the current USP–NF, but

for which sufficient demand remains.
� Reference Standards specified in the current edition of the

Food Chemicals Codex (FCC).

� Authentic Substances (AS)—highly purified samples of

chemicals, including substances of abuse, required by

analytical, clinical, pharmaceutical, and research laboratories.

The distribution of controlled substances is subject to the

regulations and licensing provisions of the Drug Enforcement

Administration (DEA) of the U.S. Department of Justice.

USP also collaborates with the World Health Organization in its

program to provide international biological standards and chemical

reference materials for antibiotics, biologicals, and

chemotherapeutic agents. Some USP Reference Standards are

standardized in terms of the corresponding international standards.

Proper Use of USP Reference Standards

USP Reference Standards are provided primarily for quality

control use in conducting the pharmacopeial assays and tests

described in the USP–NF. Neither Reference Standards nor

Authentic Substances are intended for use as drugs, dietary

supplements, or medical devices.

To serve its intended purpose, each USP Reference Standard must

be properly stored, handled, and used. Users of USP Reference

Standards should refer to General Chapter h11i in the USP–NF:

Listing and directions in USP–NF
� Refer to the list of revisions, additions, and deletions of

individual USP Reference Standards in USP 26–NF 21.

Individual USP or NF monographs specify the USP Reference

Standard(s) required for assay and test procedures. The USP

26–NF 21 General Test Chapter h11i USP Reference

Standards provides additional information and instructions for

proper use and storage. Note that if specific instructions for

use appearing on the label of a USP Reference Standard differ

from the instructions in Chapter h11i, the instructions on the

label take precedence.
� Consult the cumulative updates to Reference Standards

information provided in USP–NF Supplements and also in

USP–NF Interim Revision Announcements, which are

published in USP’s bimonthly journal, Pharmacopeial Forum.

Suitability for use
� The user must ascertain that the Reference Standards they are

using are an official lot.
� The user must determine the suitability of Reference

Standards for applications and uses not in the USP–NF.
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Storing
� Ensure that the USP Reference Standards are stored in their

original stoppered containers, according to any special label

directions, away from heat and humidity, and protected from

light.

Weighing
� Ensure that Reference Standard substances are accurately

weighed—taking due account of relatively large errors

potentially associated with weighing small masses—where it is

directed that a standard solution or a standard preparation be

prepared for a quantitative determination. See USP 26–NF 21

General Chapters h41i Weights and Balances and h31i
Volumetric Apparatus, and USP–NF General Notices, for

information regarding appropriate use of USP Reference

Standards.

Drying
� Use a clean and dry vessel, and not the original container, as

the drying vessel where a USP Reference Standard is required

to be dried before use.
� Make sure not to dry a specimen repeatedly at temperatures

above 25 degrees.
� Follow any special drying requirements specified on the

Reference Standards label or in specific sections of USP or NF

monographs (note that any specific instructions on the label or

in the monograph supersede the usual instructions in

Procedures under Tests and Assays in USP–NF General

Notices).
� Follow Method I under USP–NF General Chapter h921i Water

Determination where the titrimetric determination of water is

required at the time a Reference Standard is to be used.

Instrumental or microanalytical methods are acceptable for this

purpose. When using typical amounts, users must titrate about

50 mg of the Reference Standard with a fourfold dilution of the

reagent.

ORDERING USP REFERENCE STANDARDS

Four convenient ways to order

1. Phone: Call USP with your requirements: (800) 227-8772

from the U.S. or Canada and (301) 881-0666 from other

countries. Please note that DEA controlled substances cannot

be placed over the phone.

Hours of operation:

Monday–Friday

8:30AM–6:00PM

Fax: Fax your orders to (301) 816-8148.

Online: Order through the World Wide Web at

http://www.usp.org/refstd. Please note that DEA controlled

substances cannot be ordered online.

Mail: Send all mail orders to:

U.S. Pharmacopeia

Customer Service Department

12601 Twinbrook Parkway

Rockville, MD 20852, USA

Important Order/Policy Information

For fax and mail orders, please use the order form at the back of

this catalog. Official purchase orders on company letterhead may

also be used to order USP Reference Standards. The purchase

orders must have billing and shipping addresses and should

include the catalog number, the name of the official Reference

Standard, and the number of units ordered. Lot numbers need not

be specified on written purchase orders as USP only ships current

official lots. Confirmation orders may be sent and must clearly be

designated as such. The USP does not assume responsibility for

duplication of orders not clearly marked as confirmation orders.

Pricing

USP Reference Standards must be ordered in whole units. Please

note that one unit may include several individual containers.

Reference Standards unit prices included in the product listings

from pages 7–43 of this catalog are effective until December 31,

2003. Please note that prices and package sizes are subject to

change without notice.

No Returns or Exchanges

USP Reference Standards may not be returned or exchanged for

refund.

Quantity Discounts

A 5% discount is allowed for 5–24 units of any one Reference

Standard in a single order, and a 10% discount for 25 or more units

of any one Reference Standard in a single order. These discounts

are subject to change without notice.

Shipping
� Reference Standards orders can only be shipped to a street

address and not to P.O. boxes.
� Orders to the U.S. and Ontario, Canada are shipped via air

courier of USP’s choice at a charge of $11 or via air courier of

the customer’s choice at an additional $25 charge.
� Non-controlled substance orders to Canadian provinces other

than Ontario are shipped via air courier of USP’s choice at a
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charge of U.S. $70. Carriers of the customer’s choice incur an

additional $25 charge.
� Non-controlled substance orders to be shipped outside the U.S.

and Canada are accepted directly by USP only when customs

forms related to export are not required. They are shipped via

air courier of USP’s choice at a charge of U.S. $70. Carriers of

the customer’s choice incur an additional $25 charge.
� Shipping in cold pack can be done at customer request for an

extra charge of $25.
� Controlled substance orders to anywhere outside the U.S. are

shipped via air courier of USP’s choice with a charge of U.S.

$220.
� An additional shipping charge may be assessed for dangerous

goods shipments.
� An additional shipping charge of $75 will be assessed for rush/

same-day shipments.
� Customers may provide their shipping account numbers to

have shipping charged directly.

Payment
� Full payment in advance, in U.S. dollars, is required for all

U.S. orders unless open account status has been granted by

USP’s Finance Department. To apply for open account status,

an application can be requested by calling (301) 816-8177.
� Full payment in advance, in U.S. dollars, is required for all

non-U.S. orders.
� Payment may be made by check, money orders, credit cards

(VISA, MasterCard, American Express), and electronic wire

transfer (please call (301) 816-8177 to get bank information

for wire transfers). The customer is responsible for any bank

fees and must include it in the payment. The customer is also

responsible for any other fees such as customs duties, taxes, or

tariffs.

List Chemicals

The following Reference Standards are ‘‘List Chemicals’’:

Dihydroergotamine Mesylate
*Ephedrine Sulfate

Ergonovine Maleate

Ergotamine Tartrate

Methylergonovine Maleate

Phenylpropanolamine Bitartrate

Phenylpropanolamine HCl

Pseudoephedrine HCl

Pseudoephedrine Sulfate

An organization in the United States seeking to purchase a List

Chemical Reference Standard for resale to another customer must

have a DEA registration (either a controlled substance or List

Chemical registration). If an organization in the United States is

purchasing the List Chemical Reference Standard for its own

analytical use, it must provide USP with a letter on company

letterhead describing the reason for the purchase.

CONTROLLED DRUG SUBSTANCE ORDER

DEA Requirements (U.S. Orders)

For all orders for controlled drug substances—regulated by the

U.S. Drug Enforcement Administration (DEA)—to be shipped

within the U.S., a copy of the customer’s current DEA Registration

Certificate must be on file with USP. To order Schedule I and II

standards, customers must submit, with their order forms or

purchase orders, a DEA Form 222-C, properly completed. In

addition, customers ordering DEA Schedules III and IV must

provide appropriate DEA registration numbers for those schedules

on their order forms or purchase orders.

DEA Requirements (International Orders)

For all international controlled drug substance orders, please

contact Julie Smith at (301) 816-8164 or foreigncontrols@

usp.org.

All orders for controlled drug substances-regulated by the U.S.

Drug Enforcement Administration (DEA)-to be shipped outside

the U.S. must be accompanied by:

1. Full payment.

2. An import permit (in English or with an English translation

attached) valid at least 6 months from the date of its receipt by

USP Customer Service.

3. A statement of non-reexport and use for medical or scientific

purposes (in English or with an English translation attached).

4. Purchase Order or Price Quote given by USP.

On receiving the order, USP takes 2-3 business days to:
� Review all documents to make sure they are adequate and

appropriate.
� Complete and legally approve the required DEA forms.
� Forward the forms to the DEA office to obtain the necessary

Export Permits.

* Shipping this list chemical internationally requires a 15-day
waiting period, but does not require an import permit.
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USP cannot ship items without an Export Permit. While it typically

takes 6–10 weeks to get the permit from the DEA, USP has no

control over the time in which permits are issued. On receiving the

Export Permit, USP completes processing of the order in 1–3 days

and ships out the materials through its freight forwarder.

Controlled substances (CI, CII, CIII, CIV, CV) shipped to an

international address, including Canada, add $25 per unit.

For controlled substance orders to be shipped to Mexico, in

addition to the DEA processing period, an additional week is

required to obtain a certificate from the Mexican Embassy,

authorizing the shipment to enter the country. Customers will pay

an additional $114 to cover the fee charged by the Mexican

Embassy per import permit.

Back Orders

USP will ship a back-ordered item if that item becomes available

within 30 days of the date the order is placed if there is a valid

open P.O. or payment for the item. If the order is more than 30

days old when the item becomes available, the customer will

receive a Notice of Availability (NOA), indicating that the item is

available. Such items will be shipped only after USP receives

written authorization by the customer. The order will be canceled if

the Reference Standard does not become available within six

months of the original order. NOAs not replied to within 45 days

of generation will be cancelled, and the customer account will be

credited appropriately.

Customers may send confirmation orders for back-ordered

Reference Standards that subsequently become available. They

must clearly designate the confirmation orders as such—USP is

not responsible for duplication of orders not clearly designated.
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HOW TO READ PRODUCT LISTINGS

Column 1 (Catalog Number): Catalog number currently assigned

to each Reference Standard and Authentic Substance. Please

include this number in your orders.

Column 2 (Former Catalog Number): Catalog numbers assigned

prior to July 2002. These numbers are provided for your

convenience so you can easily cross-reference current numbers

against your earlier orders.

Column 3 (Description): Product description as designated in

USP–NF, the product label, and / or the Drug Enforcement

Administration Control Schedule, as applicable. The quantity of

material per container follows the name in parentheses (all

materials are in single containers unless otherwise specified).

Column 4 (Current Lot): Current lot designation of each official

item being distributed as of the date of this catalog. If the current

lot is blank, the item is not in distribution.

Column 5 (Change Code): Codes that identify any change in

USP Reference Standards status or information since the

May/June 2003, official Catalog. Code interpretations are as

follows:

Change

Code

Interpretation

1 New Reference Standard

2 New lot

3 Change in package size or description

4 Correction of typographical error

5 New catalog number—use for all orders

6 Previous lot no longer official; only

current lot to be used

7 Valid use date of previous lot extended

8 Change in catalog number and / or name,

see cross-reference section

9 Discontinued

Column 6 (Previous Lot/Valid Use Date): Identifies lots no

longer being distributed. The indicated month and in parenthesis

indicates the date (last day of the month) through which that lot

was valid as an official USP Reference Standard. (e.g. ‘‘F-1 (06/

00)’’ means lot F-1 is no longer being distributed, but was

considered official through June 30, 2000.)

Column 7 (CAS Number)*: Chemical Abstracts Service number,

when available, for USP Reference Standards and Authentic

Substances. In case of mixtures, typically, the CAS number of the

analyte of interest is listed.

Column 8 (Price) lists the price of the reference standard.

* CAS numbers are provided for informational purposes only and
their listing in the USP Reference Standards Catalog does not
indicate official designation of any CAS number to a salt, isomer,
hydration state, or other chemical form of any specific Reference
Standard or Authentic Substance.
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Cat.
No.

Former
Cat. No. Description

Curr.
Lot

Change
Code*

Previous
Lot/Valid
Use Date

CAS
No. Price

1000601 00060-1 Acebutolol Hydrochloride (125 mg) F-1 [34381-68-5] $150

1001003 00100-3 Acenocoumarol (200 mg) F [152-72-7] $150

1001502 00150-2 Acepromazine Maleate (250 mg) F-2 F-1 (05/02) [3598-37-6] $150

1002505 Acesulfame Potassium (200 mg) F0C136 1 [55589-62-3] $250

1003009 00300-9 Acetaminophen (400 mg) J-1 J (05/02)

I (05/99)

[103-90-2] $119

1004001 00400-1 Acetanilide Melting Point Standard (500 mg) (Approximately

114 degrees)

L K (02/00) [103-84-4] $72

1005004 00500-4 Acetazolamide (2 g) J [59-66-5] $150

1006007 00600-7 Acetohexamide (250 mg) H G-1 (06/99) [968-81-0] $150

1006506 00650-6 Acetohydroxamic Acid (200 mg) F-1 F (03/03) [546-88-3] $150

1007000 00700-0 Acetophenazine Maleate (200 mg) F-1 [5714-00-1] $150

1008002 00800-2 alpha-d-2-Acetoxy-4-dimethylamino-1,2-diphenyl-3-methylbu-

tane (125 mg)

G-3 n/f $468

1008501 00850-1 Acetylcholine Chloride (200 mg) G [60-31-1] $150

1009005 00900-5 Acetylcysteine (200 mg) H1B169 H (01/04) [616-91-1] $150

1009901 00990-1 Acetyltributyl Citrate (500 mg) F [77-90-7] $150

1009923 00992-3 Acetyltriethyl Citrate (500 mg) F-1 F (05/02) [77-89-4] $150

1012065 01206-5 Acyclovir (300 mg) I [59277-89-3] $189

1012101 01210-1 Adenine (200 mg) G-1 G (6/00) [73-24-5] $150

1012123 01212-3 Adenosine (200 mg) F1B058 F (04/03) [58-61-7] $150

1012145 01214-5 Agigenin (25 mg) F n/f $150

1012509 01250-9 L-Alanine (200 mg) F-2 F-1 (04/01) [56-41-7] $150

1012553 01255-3 Albendazole (200 mg) G F-1 (01/00) [54965-21-8] $150

1012600 01260-0 Albuterol (200 mg) I H (12/00) [18559-94-9] $150

1012633 01263-3 Albuterol Sulfate (200 mg) J I (04/00) [51022-70-9] $150

1012757 01275-7 Alclometasone Dipropionate (300 mg) H G (01/00) [66734-13-2] $150

1012780 Alendronate Sodium (200 mg) F0B315 [121268-17-5] $150

1012906 01290-6 Alfentanil Hydrochloride CII (500 mg) F0B016 [70879-28-6] $199

1012939 Allantoin (200 mg) F0C169 1 [97-59-6] $150

1012950 01295-0 Alliin (25 mg) F [556-27-4] $1,466

1013002 01300-2 Allopurinol (250 mg) I-1 I (07/02) [315-30-0] $150

1013024 01302-4 Allopurinol Related Compound A (50 mg) (3-Amino-4-car-

boxamidopyrazole Hemisulfate)

G F-3 (05/02)

F-2 (04/99)

n/f $468

1013057 01305-7 S-Allyl-L-Cysteine (25 mg) F n/f $468

1014005 01400-5 Alphaprodine Hydrochloride CII (250 mg) F [561-78-4] $199

1015008 01500-8 Alprazolam CIV (200 mg) H [28981-97-7] $199

1016000 01600-0 Alprostadil (25 mg) H [745-65-3] $1,466

1017105 01710-5 Altretamine (500 mg) F [645-05-6] $150

1017502 01750-2 Dried Aluminum Hydroxide Gel (200 mg) F2B120 F-1 (01/04) [21645-51-2] $150

1018505 01850-5 Amantadine Hydrochloride (200 mg) H G (04/01) [665-66-7] $150

1019202 01920-2 Amcinonide (200 mg) G0B260 F-1 (03/04) [51022-69-6] $150

1019417 Amifostine Disulfide (25 mg) F0C152 1 [112901-68-5] $468

1019508 01950-8 Amikacin (200 mg) I H (08/00) [37517-28-5] $150

1019701 01970-1 Amiloride Hydrochloride (500 mg) H [17440-83-4] $150

1019756 01975-6 Aminobenzoate Potassium (200 mg) F-1 F (06/01) [138-84-1] $150

1019767 01976-7 Aminobenzoate Sodium (200 mg) F [55-06-6] $150

1019803 01980-3 Aminobenzoic Acid (200 mg) (p-aminobenzoic acid) H G (10/00) [150-13-0] $150

1020008 02000-8 Aminobutanol (500 mg) G-1 G (06/99) [13054-87-0] $374
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1021000 02100-0 Aminocaproic Acid (200 mg) F-4 [60-32-2] $150

1021703 02170-3 N-(Aminocarbonyl)-N-[([5-nitro-2-furanyl]-methylene)-amino]-

glycine (25 mg)

F-1 n/f $468

1022808 02280-8 2-Amino-5-chlorobenzophenone (25 mg) I H-1 (01/03) [719-59-5] $468

1023403 02340-3 3-Amino-6-chloro-1-methyl-4-phenylcarbostyril (25 mg) I H (04/01) [5220-02-0] $468

1025205 02520-5 Aminoglutethimide (200 mg) F [125-84-8] $150

1025307 02530-7 m-Aminoglutethimide (100 mg) G F (05/01) n/f $468

1025351 02535-1 Aminohippuric Acid (200 mg) F-1 [61-78-9] $150

1025806 02580-6 2-[3-Amino-5-(n-methylacetamido)-2,4,6-triiodobenzamido]-2-

deoxy-d-glucose (25 mg)

F n/f $468

1025908 Aminopentamide Sulfate (200 mg) F0B273 [60-46-8] $150

1026004 02600-4 m-Aminophenol (300 mg) F [591-27-5] $468

1026401 02640-1 Aminosalicylic Acid (125 mg) F-1 F (03/99) [65-49-6] $119

1026605 02660-5 3-Amino-2,4,6-triiodobenzoic Acid (50 mg) G [3119-15-1] $468

1027007 02700-7 5-Amino-2,4,6-triiodo-N-methylisophthalamic Acid (50 mg) F-1 [2280-89-9] $468

1028000 Amitraz (200 mg) F0C042 [33089-61-1] $150

1029002 02900-2 Amitriptyline Hydrochloride (200 mg) J0A004 I (03/03) [549-18-8] $150

1029909 02990-9 Ammonio Methacrylate Copolymer Type A (100 mg) F-1 F (06/01) [33434-24-1] $150

1029910 02991-0 Ammonio Methacrylate Copolymer Type B (100 mg) F-1 F (05/00) [33434-24-1] $150

1029953 Ammonium Chloride (200 mg) F0C134 1 [12125-02-9] $150

1030001 03000-1 Amobarbital CII (200 mg) F-2 [57-43-2] $199

1031004 03100-4 Amodiaquine Hydrochloride (500 mg) H0B238 G-1 (04/03) [6398-98-7] $150

1031401 03140-1 Amoxapine (200 mg) G F-1 (04/02) [14028-44-5] $150

1031503 03150-3 Amoxicillin (200 mg) I [61336-70-7] $150

1032007 03200-7 Amphotericin B (125 mg) J-2 J-1 (07/02) [1397-89-3] $119

1033000 03300-0 Ampicillin (Anhydrous) (200 mg) J-1 J (12/01) [69-53-4] $150

1033203 03320-3 Ampicillin Sodium (125 mg) G-1 G (10/99) [69-52-3] $119

1033407 03340-7 Ampicillin (Trihydrate) (200 mg) G [7177-48-2] $150

1034002 03400-2 Amprolium (200 mg) F-1 F (04/02) [121-25-5 ] $150

1034308 03430-8 Amrinone (500 mg) G [60719-84-8] $150

1034320 03432-0 Amrinone Related Compound A (100 mg) (5-carboxa-

mide[3,4’-bipyridin]-6(1H)-one)

F [62749-46-6] $468

1034341 03434-1 Amrinone Related Compound B (100 mg) (N-(1,6-dihydro-6-

oxo-(3,4’-bipyridine)-5-yl)-2-hydroxypropanamide)

F-1 F (03/00) n/f $468

1034363 03436-3 Amrinone Related Compound C (50 mg) (1,6-dihydro-6-oxo-

(3,4’-bipyridine)-5-carbonitrile)

F-1 F (05/00) n/f $468

1036008 03600-8 Anileridine Hydrochloride CII (250 mg) F [126-12-5] $199

1036507 03650-7 3-Anilino-2-(3,4,5-trimethoxybenzyl) acrylonitrile (25 mg) G-1 [30078-48-9] $468

1038003 03800-3 Antazoline Phosphate (200 mg) H G-1 (04/02) [154-68-7] $150

1039006 03900-6 Anthralin (200 mg) I0B221 H (11/02) [1143-38-0] $150

1040005 04000-5 Antipyrine (200 mg) G F-4 (09/01) [60-80-0] $150

1040708 04070-8 Apigenin-7-glucoside (30 mg) F n/f $468

1041008 04100-8 Apomorphine Hydrochloride (250 mg) H G (01/03) [41372-20-7] $156

1041609 04160-9 Apraclonidine Hydrochloride (100 mg) H0B112 G (06/03) [73218-79-8] $461

1042000 04200-0 Aprobarbital CIII (200 mg) (AS) F-1 [77-02-1] $199

1042500 04250-0 L-Arginine (200 mg) G-1 G (09/00) [74-79-3] $150

1042601 04260-1 Arginine Hydrochloride (125 mg) G0B060 F-1 (05/03) [1119-34-2] $119

1042703 04270-3 Arsanilic Acid (25 mg) F [98-50-0] $150

1043003 04300-3 Ascorbic Acid (1 g) (Vitamin C) Q0B012 P (04/03) [50-81-7] $150
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1043706 04370-6 Aspartame (200 mg) H1B125 H (05/03) [22839-47-0] $150

1043750 Aspartame Acesulfame (200 mg) F0C137 1 [106372-55-8] $150

1043728 04372-8 Aspartame Related Compound A (75 mg) (5-Benzyl-3,6-

dioxo-2-piperazineacetic Acid)

H G-1 (10/99) [5262-10-2] $468

1043819 04381-9 Aspartic Acid (100 mg) F0B087 [6899-03-2] $150

1044006 04400-6 Aspirin (500 mg) H G-1 (11/02) [50-78-2] $150

1044301 04430-1 Astemizole (200 mg) F [68844-77-9] $150

1044403 04440-3 Atenolol (200 mg) H G (08/01) [29122-68-7] $150

1044651 Atovaquone (200 mg) F0B190 [95233-18-4] $150

1044662 Atovaquone Related Compound A (25 mg) (cis-2-[4-(4-chlor-

ophenyl)cyclohexyl]-3-hydroxy-1,4-naphthoquinone)

F0B188 n/f $468

1044800 Atracurium Besylate (100 mg) F0B143 [64228-81-5] $150

1045009 04500-9 Atropine Sulfate (500 mg) M0B098 L-2 (04/03)

L-1 (06/02)

L (10/00)

[5908-99-6] $150

1045337 04533-7 Avobenzone (500 mg) G0B280 F (09/03) [70356-09-1] $150

1045508 04550-8 Aurothioglucose (100 mg) H0B224 G (10/03)

F (12/01)

[12192-57-3] $150

1045600 04560-0 Azaerythromycin A (100 mg) G F-1 (02/02)

F (02/99)

[76801-85-9] $150

1045756 04575-6 Azaperone (200 mg) F [1649-18-9] $150

1045803 04580-3 Azatadine Maleate (200 mg) G0B300 2 F-1 (04/04)

F (06/00)

[3978-86-7] $150

1046001 04600-1 Azathioprine (200 mg) H G-1 (02/00) [446-86-6] $150

1046056 04605-6 Azithromycin (100 mg) G F (06/00) [117772-70-0] $150

1046103 04610-3 Azlocillin Sodium (200 mg) F [37091-65-9] $150

1046147 04614-7 Azo-aminoglutethimide (100 mg) F n/f $468

1046205 04620-5 Aztreonam (200 mg) G0C077 2 F-1 (03/04) [78110-38-0] $150

1046307 04630-7 Aztreonam E-isomer (50 mg) F n/f $150

1046409 04640-9 Open Ring Aztreonam (50 mg) F [87500-74-1] $150

1047300 04730-0 Bacampicillin Hydrochloride (200 mg) G0B053 F (11/02) [37661-08-8] $150

1047503 04750-3 Bacitracin (1 g) (Susceptibility disk standard) G [1405-87-4] $150

1048007 04800-7 Bacitracin Zinc (200 mg) N0A024 M-1 (11/02)

M (02/00)

[1405-89-6] $150

1048200 04820-0 Baclofen (500 mg) I [1134-47-0] $150

1048222 04822-2 Baclofen Related Compound A (50 mg) (4-(4-Chlorophenyl)-

2-pyrrolidinone)

H n/f $374

1048506 04850-6 Beclomethasone Dipropionate (200 mg) K J (12/00) [5534-09-8] $150

1049000 04900-0 Bendroflumethiazide (200 mg) G-1 [73-48-3] $150

1050009 05000-9 Benoxinate Hydrochloride (200 mg) F-2 F-1 (10/99) [5987-82-6] $119

1051001 05100-1 Benzalkonium Chloride (5 mL of approx. 10% aqueous

solution)

K0B151 J (06/03) [8001-54-5] $150

1054000 05400-0 Benzocaine (500 mg) I [94-09-7] $150

1055002 05500-2 Benzoic Acid (300 mg) F6B173 2 F-5 (03/04)

F-4 (07/01)

[65-85-0] $150

1056005 05600-5 Benzonatate (1 g) I0B003 H (01/03) [104-31-4] $150

1056504 05650-4 1,4-Benzoquinone (200 mg) G1B145 G (01/04)

F-1 (11/01)

F (09/00)

[106-51-4] $150

1057507 05750-7 Benzothiadiazine Related Compound A (100 mg) (4-Amino-6-

chloro-1,3-benzenedisulfonamide)

H0B069 G-4 (03/03) [121-30-2] $468
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1059003 05900-3 Benzphetamine Hydrochloride CIII (200 mg) (AS) F-1 [5411-22-3 ] $199

1060002 06000-2 Benzthiazide (200 mg) F [91-33-8] $150

1061005 06100-5 Benztropine Mesylate (200 mg) H [132-17-2] $150

1061901 06190-1 Benzyl Alcohol (500 mg/ampule) G0B306 F0B106 (10/03) [100-51-6] $150

1062008 06200-8 Benzyl Benzoate (5 g) J0C060 2 I (05/04) [120-51-4] $150

1064003 06400-3 1-Benzyl-3-methyl-5-aminopyrazole Hydrochloride (25 mg) F-1 [59-63-2] $468

1065006 06500-6 Bephenium Hydroxynaphthoate (500 mg) F [3818-50-6] $150

1065618 Betahistine Hydrochloride (200 mg) F0C105 1 [5579-84-0] $150

1065709 06570-9 Betaine Hydrochloride (200 mg) F-1 F (11/02) [590-46-5] $150

1066009 06600-9 Betamethasone (200 mg) K-1 K (11/02) [378-44-9] $150

1067001 06700-1 Betamethasone Acetate (500 mg) J0B079 I (08/03) [987-24-6] $150

1067307 06730-7 Betamethasone Benzoate (200 mg) F-1 [22298-29-9] $150

1067704 06770-4 Betamethasone Dipropionate (125 mg) J (04/04)

I (03/99)

[5593-20-4] $119

1068004 06800-4 Betamethasone Sodium Phosphate (500 mg) J0B043 I-1 (02/03)

I (01/01)

[151-73-5] $150

1069007 06900-7 Betamethasone Valerate (200 mg) J I (05/00) [2152-44-5] $150

1069903 06990-3 Betaxolol Hydrochloride (200 mg) G F-1 (06/00) [63659-19-8] $150

1070006 07000-6 Betazole Hydrochloride (200 mg) H [138-92-1] $150

1071009 07100-9 Bethanechol Chloride (200 mg) G F-3 (07/01) [590-63-6] $150

1071304 07130-4 Bile Salts (10 g) (Sodium Taurocholate) H-1 H (05/99) [145-42-6] $119

1071508 07150-8 Biotin (200 mg) H1B019 H (04/03) [58-85-5] $150

1072001 07200-1 Biperiden (200 mg) F2B080 F-1 (02/04) [514-65-8] $150

1073004 07300-4 Biperiden Hydrochloride (200 mg) F-3 F-2 (06/99) [1235-82-1] $150

1074007 07400-7 Bisacodyl (125 mg) I1B162 I (01/04)

H-1 (02/99)

[603-50-9] $119

1074700 07470-0 2,5-Bis(D-arabino-1,2,3,4-tetrahydroxybutyl)pyrazine (25 mg) F n/f $468

1075203 07520-3 Bis(2-ethylhexyl)maleate (250 mg) F-2 F-1 (01/01) [142-16-5] $468

1075509 07550-9 p-Bis(di-n-propyl)carbamylbenzenesulfonamide (50 mg) F [57-66-9] $468

1075531 07553-1 Bismuth Citrate (100 mg) F [813-93-4] $150

1075553 07555-3 Bismuth Subsalicylate (100 mg) F [14882-18-9] $150

1075757 07575-7 Bisoprolol Fumarate (200 mg) F0B038 [104344-23-2] $150

1076002 07600-2 4,4’-Bis[1,2,3,6-tetrahydro-4-(2-oxo-1-benzimidazolinyl)-1-pyr-

idyl]butyrophenone (25 mg)

G (05/03) n/f $468

1076308 07630-8 Bleomycin Sulfate (15 mg) J0B213 I (01/04) [9041-93-4] $295

1076352 07635-2 Bretylium Tosylate (200 mg) F-1 [61-75-6] $150

1076363 Brinzolamide (200 mg) F0C034 [138890-62-7] $150

1076374 Brinzolamide Related Compound A (50 mg) ((S)-(-)-4-ethyla-

mino-2,3-dihydro-2-(3-methoxypropyl)-4H-thieno-[3,2,e]-thia-

zine-6-sulfonamide-1,1-dioxide)

F0C033 n/f $468

1076385 Brinzolamide Related Compound B (50 mg) ((R)-4-amino-2,3-

dihydro-2-(3-methoxypropyl)-4H-thieno-[3,2,e]-thiazine-6-sul-

fonamide-1,1-dioxide ethanedioate)

F0C035 n/f $468

1076501 07650-1 Bromocriptine Mesylate (150 mg) I [22260-51-1] $150

1077005 07700-5 Bromodiphenhydramine Hydrochloride (200 mg) F-1 [1808-12-4] $150

1077708 07770-8 8-Bromotheophylline (400 mg) G F (07/02) [10381-75-6] $150

1078008 07800-8 Brompheniramine Maleate (125 mg) I1A036 I (01/03)

H-1 (04/99)

[980-71-2] $119

1078303 07830-3 Bumetanide (250 mg) H0B030 G (03/03) [28395-03-1] $150
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1078325 07832-5 Bumetanide Related Compound A (25 mg) (3-Amino-4-

phenoxy-5-sulfamoylbenzoic Acid)

F-2 F-1 (05/00) n/f $468

1078336 07833-6 Bumetanide Related Compound B (25 mg) (3-Nitro-4-phe-

noxy-5-sulfamoylbenzoic Acid)

F-2 F-1 (01/03) [28328-53-2] $468

1078507 07850-7 Bupivacaine Hydrochloride (1 g) H G-2 (03/03)

G-1 (08/02)

[14252-80-3] $150

1078700 07870-0 Buprenorphine Hydrochloride CIII (50 mg) F-1 F (02/99) [53152-21-9] $199

1078711 07871-1 Buprenorphine Related Compound A (50 mg) (21-[3-(1-

propenyl)]-7-alpha-[(S)-1-hydroxy-1,2,2-trimethylpropyl]-6,14-

endo-ethano-6,7,8,14-tetrahydrooripavine)

F1C076 2 F (04/04) n/f $468

1078733 Bupropion (200 mg) F0C123 1 [31677-93-7] $200

1078802 07880-2 Buspirone Hydrochloride (200 mg) G [33386-08-2] $150

1079000 07900-0 Butabarbital CIII (200 mg) H0C007 2 G (03/04) [125-40-6] $199

1080000 08000-0 Butacaine Sulfate (600 mg) F [149-15-5] $150

1081002 08100-2 Butalbital CIII (200 mg) G2B077 G-2 (06/03)

G (05/02)

[77-26-9] $199

1081501 08150-1 Butamben (200 mg) F [94-25-7] $150

1082300 08230-0 Butoconazole Nitrate (200 mg) F1B097 F (03/03) [64872-77-1] $150

1082504 08250-4 Butorphanol Tartrate CIV (500 mg) J I (06/00) [58786-99-5] $199

1082800 08280-0 Monotertiary-butyl-p-benzoquinone (100 mg) (FCC) F [3602-55-9] $150

1082901 08290-1 Butyl 3-(butylamino)-4-phenoxy-5-sulfamoylbenzoate (25 mg) F-1 n/f $468

1083008 08300-8 2-tert-Butyl-4-hydroxyanisole (200 mg) L0C028 K (09/03) [88-32-4] $150

1083100 08310-0 3-tert-Butyl-4-hydroxyanisole (200 mg) J I-1 (09/01) [121-00-6] $150

1084000 08400-0 Butylparaben (200 mg) I0C139 2 H-1 (03/04)

H (09/01)

[94-26-8] $150

1085003 08500-3 Caffeine (200 mg) J I (06/02) [58-08-2] $150

1086006 08600-6 Caffeine Melting Point Standard (1 g) (Approximately

236 degrees)

J0B204 7 I (03/04) [58-08-2] $88

1086108 08610-8 Calcifediol (75 mg) G [63283-36-3] $150

1086356 08635-6 Calcium Ascorbate (200 mg) F-1 F (08/01) [5743-28-2] $150

1086800 08680-0 Calcium Gluceptate (200 mg) F-1 F (09/00) [29039-00-7] $150

1086902 08690-2 Calcium Lactobionate (200 mg) G0B138 F-1 (01/04)

F (11/01)

[110638-68-1] $150

1087009 08700-9 Calcium Pantothenate (200 mg) (Vitamin B5) N-1 N (06/00) [137-08-6] $150

1087202 08720-2 Calcium Saccharate (200 mg) F [5793-89-5] $150

1088001 08800-1 Candicidin (200 mg) F [1403-17-4] $150

1089004 08900-4 Cannabidiol CI (25 mg) (AS) F-2 [13956-29-1] $199

1090003 09000-3 Cannabinol CI (25 mg) (AS) F-2 (05/02) [521-35-7] $199

1091006 09100-6 Capreomycin Sulfate (200 mg) G F (06/01) [1405-37-4] $150

1091108 09110-8 Capsaicin (100 mg) G-1 G (03/02)

F-1 (06/00)

F (03/99)

[404-86-4] $150

1091200 09120-0 Captopril (200 mg) H [62571-86-2] $150

1091221 09122-1 Captopril Disulfide (100 mg) G1B066 G (01/04) [64806-05-9] $468

1092009 09200-9 Carbachol (200 mg) G [51-83-2] $150

1093001 09300-1 Carbamazepine (100 mg) J I-1 (02/00) [298-46-4] $150

1093205 09320-5 Carbarsone (200 mg) F [121-59-5] $150

1093500 09350-0 Carbenicillin Indanyl Sodium (300 mg) G [26605-69-6] $150

1094004 09400-4 Carbenicillin Monosodium Monohydrate (200 mg) G-2 n/f $150

1095506 09550-6 Carbidopa (400 mg) I H (10/99) [38821-49-7] $150
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1095517 Carbidopa Related Compound A (50 mg) (3-O-Methylcarbi-

dopa)

H0B121 G (04/03) n/f $468

1096000 09600-0 Carbinoxamine Maleate (200 mg) H G-1 (11/02) [3505-38-2] $150

1096407 09640-7 Carboplatin (100 mg) G F (03/00) [41575-94-4] $153

1096509 09650-9 Carboprost Tromethamine (25 mg) F-1 F (02/01) [58551-69-2] $468

1096600 09660-0 Carisoprodol (1 g) G F-2 (05/02) [78-44-4] $150

1096757 09675-7 Carteolol Hydrochloride (200 mg) F-1 F (11/00) [51781-21-6] $150

1096804 09680-4 Cathinone Hydrochloride CI (50 mg) (alpha-Aminopropio-

phenone Hydrochloride)

I [76333-53-4] $538

1096906 09690-6 Cefaclor (400 mg) H [70356-03-5] $150

1096917 09691-7 Cefaclor, Delta-3-Isomer (30 mg) G F-1 (02/00) n/f $150

1097104 09710-4 Cefadroxil (125 mg) I H (04/99) [66592-87-8] $119

1097308 09730-8 Cefamandole Lithium (200 mg) H n/f $150

1097400 09740-0 Cefamandole Nafate (200 mg) H [42540-40-9] $150

1097501 09750-1 Cefamandole Sodium (250 mg) F [30034-03-8] $150

1097603 09760-3 Cefazolin (400 mg) K J (06/00) [25953-19-9] $150

1097636 Cefepime Hydrochloride (500 mg) F0C063 1 [123171-59-5] $150

1097647 Cefepime Hydrochloride System Suitability (25 mg) F0C095 1 n/f $150

1097658 09765-8 Cefixime (500 mg) F [79350-37-1] $150

1097771 09777-1 Cefmenoxime Hydrochloride (350 mg) F [75738-58-8] $150

1097782 09778-2 Cefmetazole (200 mg) F-1 F (04/02) [56796-20-4 ] $150

1097750 09775-0 Cefonicid Sodium (1 g) G [61270-78-8] $150

1097705 09770-5 Cefoperazone Dihydrate (200 mg) H G (12/99) [62893-19-0 ] $150

1097807 09780-7 Ceforanide (200 mg) F-1 F (07/00) [60925-61-3] $150

1097909 09790-9 Cefotaxime Sodium (250 mg) I [64485-93-4] $119

1097975 09797-5 Cefotetan (500 mg) G F (09/00) [69712-56-7] $150

1098005 09800-5 Cefotiam Hydrochloride (325 mg) G0B050 F (01/03) [66309-69-1] $150

1098049 09804-9 Cefprozil E-Isomer (50 mg) F-1 F (05/01) [121123-17-9] $150

1098050 09805-0 Cefprozil Z-Isomer (200 mg) G0C037 F (12/03) [121123-17-9] $150

1098107 09810-7 Cefoxitin (500 mg) I H (05/00) [35607-66-0] $150

1098129 09812-9 Ceftazidime, Delta-3-Isomer (25 mg) G F (03/00) n/f $200

1098130 09813-0 Ceftazidime Pentahydrate (300 mg) H G (12/99) [78439-06-2] $150

1098173 09817-3 Ceftizoxime (200 mg) H [68401-81-0] $150

1098184 09818-4 Ceftriaxone Sodium (350 mg) G0B264 F (08/03) [104376-79-6] $150

1098195 09819-5 Ceftriaxone Sodium E-Isomer (25 mg) H G (08/01)

F-1 (02/00)

n/f $200

1098209 09820-9 Cefuroxime Sodium (200 mg) H G-1 (05/00) [56238-63-2] $150

1098220 09822-0 Cefuroxime Axetil (500 mg) G F-1 (05/02) [64544-07-6] $150

1098231 09823-1 Cefuroxime Axetil Delta-3-Isomers (35 mg) H0B160 G (03/03) n/f $150

1098300 09830-0 Cellulose Acetate (125 mg) F-1 F (11/99) [9004-35-7] $119

1098355 09835-5 Cellulose Acetate Phthalate (125 mg) F-1 F (03/99) [9004-38-0] $119

1098708 09870-8 Cephaeline Hydrobromide (200 mg) G-1 n/f $468

1099008 09900-8 Cephalexin (250 mg) I-2 I-1 (03/00) [23325-78-2] $150

1102000 10200-0 Cephalothin Sodium (200 mg) I [58-71-9] $150

1102408 10240-8 Cephapirin Benzathine (100 mg) F [97468-37-6] $150

1102500 10250-0 Cephapirin Sodium (200 mg) I-1 I (07/02) [24356-60-3] $150

1102805 10280-5 Cephradine (200 mg) J I (04/00) [58456-86-3] $150

1103003 10300-3 Cetyl Alcohol (100 mg) I H (03/99) [36653-82-4] $150

1103105 Cetyl Palmitate (50 mg) F0B241 [540-10-3] $150
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1104006 10400-6 Cetylpyridinium Chloride (500 mg) I H-1 (06/01)

H (08/99)

[6004-24-6] $150

1106001 10600-1 Chlorambucil (125 mg) G F-1 (02/99) [305-03-3] $119

1107004 10700-4 Chloramphenicol (200 mg) N M (03/00) [56-75-7] $150

1107300 10730-0 Chloramphenicol Palmitate (200 mg) G-1 [530-43-8] $150

1107401 10740-1 Chloramphenicol Palmitate Nonpolymorph A (200 mg) F-1 [530-43-8] $468

1107503 10750-3 Chloramphenicol Palmitate Polymorph A (200 mg) G F (08/99) [530-43-8] $468

1109000 10900-0 Chlordiazepoxide CIV (200 mg) I0B063 H-1 (03/03) [58-25-3] $199

1110009 11000-9 Chlordiazepoxide Hydrochloride CIV (200 mg) G-4 [438-41-5] $199

1110020 11002-0 Chlordiazepoxide Related Compound A (25 mg) (7-Chloro-

1,3-dihydro-5-phenyl-2H-1,4-benzodiazepin-2-one 4-Oxide)

G [963-39-3] $468

1112503 11250-3 Chlorobutanol (200 mg) G F-3 (12/01) [6001-64-5] $150

1115556 11555-6 beta-Chlorogenin (20 mg) F n/f $150

1117008 11700-8 Chloroprocaine Hydrochloride (200 mg) G0B285 F-3 (01/04)

F-2 (03/99)

[3858-89-7] $150

1118000 11800-0 Chloroquine Phosphate (500 mg) I H (10/99) [50-63-5] $150

1119309 11930-9 4’-Chloro-3’-sulfamoyl-2-benzophenone Carboxylic Acid

(100 mg)

F-3 n/f $468

1121005 12100-5 Chlorothiazide (200 mg) H0B161 G (04/03) [58-94-6] $150

1122008 12200-8 Chlorotrianisene (1 g) F [569-57-3] $150

1122700 12270-0 Chloroxylenol (125 mg) F-1 F (10/99) [88-04-0] $119

1122722 12272-2 Chloroxylenol Related Compound A (50 mg) (2-chloro-3,5-

dimethylphenol)

F-1 [5538-41-0] $468

1123000 12300-0 Chlorpheniramine Maleate (125 mg) M0B020 L-1 (06/03) [113-92-8] $119

1123102 12310-2 Chlorpheniramine Maleate Extended-Release Tablets (Drug

Release Calibrator, Single Unit) (60 Tablets)

G0B259 F (06/03) [113-92-8] $150

1124003 12400-3 Chlorphenoxamine Hydrochloride (200 mg) F-1 [562-09-4] $150

1125006 12500-6 Chlorpromazine Hydrochloride (200 mg) J I (04/99) [69-09-0] $150

1126009 12600-9 Chlorpropamide (200 mg) H [94-20-2] $150

1127001 12700-1 Chlorprothixene (200 mg) F-1 [113-59-7] $150

1129007 12900-7 Chlortetracycline Hydrochloride (200 mg) J-1 J (02/02) [64-72-2] $150

1130006 13000-6 Chlorthalidone (125 mg) H-1 H (07/99) [77-36-1] $119

1130505 13050-5 Chlorzoxazone (500 mg) I H (07/01) [95-25-0] $150

1130527 13052-7 Chlorzoxazone Related Compound A (50 mg) (2-Amino-4-

chlorophenol)

G-1 G (11/00) [95-85-2] $468

1131009 13100-9 Cholecalciferol (30 mg/ampule; 5 ampules) (Vitamin D3) M0B157 L (10/03)

K (09/99)

[67-97-0] $153

1131803 13180-3 Delta-4,6-cholestadienol (30 mg) F [14214-69-8] $150

1132001 13200-1 Cholesteryl Caprylate (200 mg) F [1182-42-9] $150

1133004 13300-4 Cholestyramine Resin (500 mg) I [11041-12-6] $119

1133503 13350-3 Cholic Acid (2 g) (AS) F3B159 F-2 (01/03) [81-25-4] $150

1133536 Choline Bitartrate (200 mg) F0C057 1 [87-67-2] $150

1133570 Chondroitin Sulfate Sodium (300 mg) F0B256 [39455-18-0] $150

1133638 13363-8 Chromium Picolinate (100 mg) F [14639-25-9] $150

1134007 13400-7 Chymotrypsin (300 mg) I H (06/01) [9004-07-3] $150

1134030 13403-0 Ciclopirox Olamine (125 mg) G (05/03) [41621-49-2] $119

1134051 13405-1 Cilastatin Ammonium Salt (100 mg) F-1 F (07/00) n/f $150

1134062 13406-2 Cimetidine (200 mg) I [51481-61-9] $150

1134073 13407-3 Cimetidine Hydrochloride (200 mg) F [70059-30-2] $150

1134109 13410-9 Cinoxacin (200 mg) F [28657-80-9] $150
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1134313 13431-3 Ciprofloxacin (125 mg) G-1 G (05/01) [85721-33-1] $119

1134324 13432-4 Ciprofloxacin Ethylenediamine Analog (25 mg) J0A030 I (01/03)

H-1 (02/99)

n/f $200

1134335 13433-5 Ciprofloxacin Hydrochloride (400 mg) H G (04/00) [86393-32-0] $150

1134357 13435-7 Cisplatin (100 mg) H G (03/01) [15663-27-1] $150

1134368 13436-8 Citric Acid (200 mg) F1B092 F-1 (01/04)

F (07/02)

[77-92-9] $150

1134379 13437-9 Clarithromycin (75 mg) F4B183 F-3 (01/04)

F-2 (09/01)

[81103-11-9] $150

1134380 13438-0 Clarithromycin Related Compound A (50 mg) (6,11-di-O-

methylerythromycin A)

G F (04/01) n/f $200

1134404 13440-4 Clavam-2-carboxylate Potassium (1 Pellet) G0B225 (12/

03)

F (10/03)

n/f $468

1134426 13442-6 Clavulanate Lithium (200 mg) I H (09/02) n/f $150

1134506 13450-6 Clemastine Fumarate (250 mg) I H (10/00) [14976-57-9] $150

1135000 13500-0 Clidinium Bromide (2 g) G [3485-62-9] $150

1135021 13502-1 Clidinium Bromide Related Compound A (250 mg) (3-Hydro-

xy-1-methylquinuclindinium Bromide)

I [76201-95-1] $468

1136002 13600-2 Clindamycin Hydrochloride (200 mg) G4A017 G-3 (07/03)

G-2 (05/99)

[58207-19-5] $412

1137005 13700-5 Clindamycin Palmitate Hydrochloride (200 mg) F-2 [25507-04-4] $412

1138008 13800-8 Clindamycin Phosphate (125 mg) I0C165 2 H-3 (04/04)

H-2 (07/03)

H-1 (02/99)

[24729-96-2] $206

1138201 13820-1 Clioquinol (500 mg) M L-1 (01/03) [130-26-7] $150

1138405 13840-5 Clobetasol Propionate (200 mg) F-1 F (10/01) [25122-46-7] $150

1138427 13842-7 Clobetasol Propionate Related Compound A (50 mg) (9-

alpha-fluoro-11-beta-hydroxy-16-beta-methyl-3-oxo-androsta-

1,4-diene-17( R)-spiro-2’-[4’-chloro-5’-ethylfuran-3’(2’H)-one])

F-1 F (01/03) n/f $200

1138507 13850-7 Clocortolone Pivalate (200 mg) G [34097-16-0] $150

1138904 13890-4 Clofazimine (200 mg) F [2030-63-9] $150

1139000 13900-0 Clofibrate (1 g) I H (04/01) [637-07-0] $150

1140000 14000-0 Clomiphene Citrate (500 mg) H G-1 (10/99) [50-41-9] $150

1140101 14010-1 Clomiphene Related Compound A (100 mg) ((E,Z)-2-[4-(1,2-

diphenylethenyl)phenoxy]-N,N-diethylethanamine Hydrochlor-

ide)

F1B206 F (09/03) n/f $200

1140305 14030-5 Clonazepam CIV (200 mg) G1B175 G (01/04)

F-2 (01/00)

[1622-61-3] $199

1140327 14032-7 Clonazepam Related Compound A (25 mg) (3-Amino-4-(2-

chlorophenyl)-6-nitrocarbostyril)

G2B110 G-1 (01/04)

G (02/99)

n/f $468

1140338 14033-8 Clonazepam Related Compound B (25 mg) (2-Amino-2’-

chloro-5-nitrobenzophenone)

H G (04/01) [2011-66-7] $468

1140407 14040-7 Clonidine Hydrochloride (200 mg) G [4205-91-8] $150

1140509 14050-9 Clorazepate Dipotassium CIV (125 mg) G0B027 F-1 (06/03)

F (12/99)

[57109-90-7] $199

1140702 14070-2 Clorsulon (200 mg) F1B084 F (01/04) [60200-06-8] $150

1141002 14100-2 Clotrimazole (200 mg) J I (05/99) [23593-75-1] $119

1141024 14102-4 Clotrimazole Related Compound A (25 mg) ((o-chlorophe-

nyl)diphenylmethanol)

I H (10/01)

G-1 (02/99)

[66774-02-5] $468

1141909 14190-9 Cloxacillin Benzathine (200 mg) F-1 F (03/02) [23736-58-5] $150

1142005 14200-5 Cloxacillin Sodium (200 mg) L0B086 K (01/04) [7081-44-9] $150
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1142107 Clozapine (100 mg) F0C032 [5786-21-0] $250

1143008 14300-8 Cocaine Hydrochloride CII (250 mg) I0B074 H-2 (01/04)

H-1 (02/99)

[53-21-4] $199

1143802 14380-2 Codeine N-Oxide CI (50 mg) G0A034 F-1 (11/02) [3688-65-1] $199

1144000 14400-0 Codeine Phosphate CII (100 mg) I-1 I (09/02)

H-1 (01/00)

[41444-62-6] $199

1145003 14500-3 Codeine Sulfate CII (250 mg) H-2 H-1 (01/02) [6854-40-6] $199

1146006 14600-6 Colchicine (300 mg) J I (05/02) [64-86-8] $150

1146505 14650-5 Colestipol Hydrochloride (200 mg) F-1 [37296-80-3] $150

1147009 14700-9 Colistimethate Sodium (200 mg) H [8068-28-8] $150

1148001 14800-1 Colistin Sulfate (200 mg) G-1 G (09/99) [1264-72-8] $150

1149004 14900-4 Corticotropin (5.6 Units/vial; 5 vials) M L (06/99) [9002-60-2] $119

1150003 15000-3 Cortisone Acetate (150 mg) I [50-04-4] $150

1150353 15035-3 Creatinine (100 mg) F [60-27-5] $150

1150502 15050-2 Cromolyn Sodium (500 mg) J I (06/00) [15826-37-6] $150

1150706 15070-6 Crospovidone (200 mg) G [9003-39-8] $150

1151006 15100-6 Crotamiton (200 mg) H-1 H (07/00) [483-63-6] $150

1152009 15200-9 Cyanocobalamin (1.5 g of mixture with mannitol; 10.7 mcg/mg

of mixture) (Vitamin B12)

N M-3 (08/99) [68-19-9] $150

1152508 15250-8 Cyclacillin (200 mg) G [3485-14-1] $150

1153001 15300-1 Cyclizine (1 g) F (04/04) [82-92-8] $150

1154004 15400-4 Cyclizine Hydrochloride (200 mg) G [303-25-3] $150

1154503 15450-3 Cyclobenzaprine Hydrochloride (200 mg) G0A013 F-3 (07/03) [6202-23-9] $150

1154558 15455-8 Alpha Cyclodextrin (50 mg) F-1 F (10/00) [10016-20-3] $150

1154569 15456-9 Beta Cyclodextrin (250 mg) G F-1 (12/02) [7585-39-9] $150

1154707 15470-7 Cyclomethicone 4 (200 mg) F-2 F-1 (06/02) [69430-24-6 ] $150

1154809 15480-9 Cyclomethicone 5 (125 mg) F-2 F-1 (09/99) [69430-24-6 ] $119

1154900 15490-0 Cyclomethicone 6 (200 mg) F2B024 F-1 (03/03) [69430-24-6] $150

1156000 15600-0 Cyclopentolate Hydrochloride (300 mg) H G (04/00) [5870-29-1] $150

1157002 15700-2 Cyclophosphamide (500 mg) J [6055-19-2] $119

1157501 15750-1 2-Cyclopropylmethylamino-5-chlorobenzophenone (50 mg) F [2955-38-6] $468

1158005 15800-5 Cycloserine (200 mg) G [68-41-7] $150

1158504 15850-4 Cyclosporine (50 mg) H-1 H (11/02)

G-2 (03/00)

[59865-13-3] $461

1158650 15865-0 Cyclosporine Resolution Mixture (25 mg) F [108027-45-8]

(U)

$396

1159008 15900-8 Cyclothiazide (200 mg) F-1 [2259-96-3] $150

1161000 16100-0 Cyproheptadine Hydrochloride (500 mg) G F-4 (11/02) [41354-29-4] $150

1161509 16150-9 L-Cysteine Hydrochloride (200 mg) H G (05/00) [7048-04-6] $150

1162002 16200-2 Cytarabine (250 mg) G-2 G-1 (07/00) [147-94-4] $150

1162308 16230-8 Dacarbazine (125 mg) H G (01/99) [4342-03-4] $119

1162320 16232-0 Dacarbazine Related Compound A (50 mg) (5-aminoimida-

zole-4-carboxamide Hydrochloride)

G 2 G (03/04)

F (03/00)

[72-40-2] $468

1162330 16233-0 Dacarbazine Related Compound B (100 mg) (2-azahypox-

anthine)

F-1 F (12/01) [63907-29-9] $468

1162400 16240-0 Dactinomycin (50 mg) I [50-76-0] $411

1162501 16250-1 Danazol (200 mg) H G (10/00) [17230-88-5] $150

1164008 16400-8 Dapsone (125 mg) G-3 G-2 (08/99) [80-08-0] $119

1164700 16470-0 Daunorubicin Hydrochloride (200 mg) L0B307 K (11/03)

J (08/00)

[23541-50-6] $461
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1165000 16500-0 Decamethonium Bromide (250 mg) F [541-22-0] $150

1166003 16600-3 Deferoxamine Mesylate (500 mg) I [138-14-7] $150

1166309 16630-9 Dehydroacetic Acid (200 mg) F [520-45-6] $150

1166400 16640-0 Dehydrocarteolol Hydrochloride (100 mg) F n/f $468

1166502 16650-2 Dehydrocholic Acid (200 mg) F [81-23-2] $150

1169001 16900-1 Demecarium Bromide (250 mg) F [56-94-0] $150

1170000 17000-0 Demeclocycline Hydrochloride (200 mg) H G-1 (08/01) [64-73-3] $150

1171003 17100-3 Denatonium Benzoate (200 mg) I0B129 H (09/02) [86398-53-0] $150

1171706 17170-6 Desacetyl Diltiazem Hydrochloride (50 mg) I H (08/00) [23515-45-9] $468

1172006 17200-6 Desipramine Hydrochloride (125 mg) H-1 H (10/99) [58-28-6] $119

1173009 17300-9 Deslanoside (100 mg) H-1 [17598-65-1] $150

1173235 Desogestrel (50 mg) F0B282 [54024-22-5] $150

1173246 Desogestrel Related Compound A (15 mg) (13-Ethyl-11-

methylene-18, 19-dinor-5alpha, 17alpha-preg-3-en-20-yl-17-

ol, desogestrel delta-3 isomer)

F0B279 n/f $468

1173257 Desogestrel Related Compound B (15 mg) (3-Hydroxy-

desogestrel)

F0B284 n/f $468

1173268 Desogestrel Related Compound C (25 mg) (3-Keto-deso-

gestrel)

F0B281 [54048-10-1] $468

1173508 17350-8 Desoximetasone (200 mg) H0B036 G (01/04) [382-67-2] $150

1174001 17400-1 Desoxycorticosterone Acetate (200 mg) J0C014 I (01/04)

H (05/00)

[56-47-3] $150

1175004 17500-4 Desoxycorticosterone Pivalate (125 mg) G (01/04) [808-48-0] $119

1176007 17600-7 Dexamethasone (125 mg) J [50-02-2] $119

1176506 17650-6 Dexamethasone Acetate (200 mg) G F-1 (06/99) [55812-90-3] $150

1177000 17700-0 Dexamethasone Phosphate (200 mg) J1B070 J (08/03)

I (03/00)

[312-93-6] $150

1178002 17800-2 Dexbrompheniramine Maleate (200 mg) J I (03/03) [2391-03-9] $150

1179005 17900-5 Dexchlorpheniramine Maleate (500 mg) G1A025 G (12/02) [2438-32-6] $150

1179504 17950-4 Dexpanthenol (500 mg) I H (02/02) [81-13-0] $154

1179854 Dextran 4 Calibration (100 mg) F0C002 [9004-54-0] $150

1179865 Dextran 10 Calibration (100 mg) F0C010 [9004-54-0] $150

1179876 Dextran 40 Calibration (100 mg) F0C011 [9004-54-0] $150

1179720 Dextran 40 System Suitability (200 mg) F0B181 [9004-54-0] $150

1179887 Dextran 70 Calibration (100 mg) F0C013 [9004-54-0] $150

1179763 Dextran 70 System Suitability (200 mg) F0B182 [9004-54-0] $150

1179898 Dextran 250 Calibration (100 mg) F0C039 [9004-54-0] $150

1179800 Dextran Vo Marker (100 mg) F0B242 [9004-54-0] $150

1180004 18000-4 Dextroamphetamine Sulfate CII (500 mg) H G (08/03)

F-6 (12/99)

[51-63-8] $208

1180503 18050-3 Dextromethorphan (2 g) H G (06/00) [125-71-3] $468

1181007 18100-7 Dextromethorphan Hydrobromide (500 mg) J0B167 I (07/03) [6700-34-1] $150

1181302 18130-2 Dextrose (500 mg) J-1 J (11/02)

I (08/99)

[50-99-7] $119

1181506 18150-6 Diacetylated Monoglycerides (200 mg) G [68990-54-5] $150

1182000 18200-0 Diacetylfluorescein (200 mg) H G (01/02) [596-09-8] $150

1183002 18300-2 Diacetylmorphine Hydrochloride CI (25 mg) (AS) (Heroin

Hydrochloride)

J I-1 (10/99) [1502-95-0] $199

1184005 18400-5 Diatrizoic Acid (100 mg) G [50978-11-5] $150
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1184027 18402-7 Diatrizoic Acid Related Compound A (50 mg) (5-Acetamido-3-

amino-2,4,6-triiodobenzoic Acid)

I H (02/00) [1713-07-1] $468

1185008 18500-8 Diazepam CIV (100 mg) I H (12/01) [439-14-5] $199

1185020 18502-0 Diazepam Related Compound A (25 mg) (2-Methyl-amino-5-

chlorobenzophenone)

I H-1 (11/02)

H (04/00)

[1022-13-5] $468

1186000 18600-0 Diazoxide (200 mg) G1C017 G (12/03) [364-98-7] $150

1187003 18700-3 Dibucaine Hydrochloride (200 mg) I H-2 (01/03) [61-12-1] $150

1187207 18720-7 Dichloralphenazone CIV (200 mg) F0B010 [480-30-8] $199

1188006 18800-6 Dichlorphenamide (200 mg) G-1 [120-97-8] $150

1188800 18880-0 Diclofenac Sodium (200 mg) H0B150 2 G-1 (03/04)

G (05/01)

[15307-79-6] $150

1188811 18881-1 Diclofenac Related Compound A (100 mg) (N-(2,6-dichlor-

ophenyl)indolin-2-one)

H G (05/02) [15362-40-0] $471

1189009 18900-9 Dicloxacillin Sodium (500 mg) I0B142 H (05/03) [13412-64-1] $150

1190008 19000-8 Dicumarol (200 mg) G [66-76-2] $150

1191000 19100-0 Dicyclomine Hydrochloride (125 mg) H G (03/99) [67-92-5] $119

1192003 19200-3 Dienestrol (125 mg) I [84-17-3] $119

1193006 19300-6 Diethylcarbamazine Citrate (200 mg) G-1 [1642-54-2] $150

1193301 19330-1 Diethylene Glycol Monoethyl Ether (0.5 mL/ampule) F0B095 [111-90-0] $150

1193505 19350-5 Diethyl Phthalate (200 mg) G F-1 (03/00) [84-66-2] $150

1194009 19400-9 Diethylpropion Hydrochloride CIV (200 mg) H [134-80-5] $199

1195001 19500-1 Diethylstilbestrol (200 mg) K-4 [56-53-1] $150

1197007 19700-7 Diethyltoluamide (3 g) H [134-62-3] $119

1197302 19730-2 Diflorasone Diacetate (200 mg) G F-1 (03/00) [33564-31-7] $150

1197506 19750-6 Diflunisal (200 mg) G [22494-42-4] $150

1198000 19800-0 Digitalis (3 g) F [8031-42-3] $150

1199002 19900-2 Digitoxin (200 mg) M [71-63-6] $150

1200000 20000-0 Digoxin (250 mg) O0B096 N-1 (04/03) [20830-75-5] $150

1200600 20060-0 Dihydrocapsaicin (25 mg) G0C071 3 F-1 (12/03)

F (01/00)

[19408-84-5] $150

1200804 20080-4 Dihydrocodeine Bitartrate CII (200 mg) H G (03/01) [5965-13-9] $199

1201002 20100-2 17alpha-Dihydroequilin (50 mg) H [6639-99-2] $200

1202005 20200-5 Dihydroergotamine Mesylate (250 mg) (List Chemical) J0B085 I (03/03) [6190-39-2] $150

1203008 20300-8 Dihydrostreptomycin Sulfate (200 mg) J [5490-27-7] $150

1204000 20400-0 Dihydrotachysterol (30 mg/ampule; 4 ampules) I [67-96-9] $150

1204102 20410-2 Dihydroxyacetone (250 mg) F [96-26-4] $150

1204805 Diloxanide Furoate (200 mg) F0C026 [3736-81-0] $150

1205003 20500-3 Diltiazem Hydrochloride (200 mg) I [33286-22-5] $150

1206006 20600-6 Dimenhydrinate (100 mg) J0B055 I (06/03) [523-87-5] $150

1208001 20800-1 Dimethisoquin Hydrochloride (2 g) G [2773-92-4] $150

1210105 21010-5 N-(3-Dimethylamino-propyl)-2-aza-8,8-diethyl-8-germaspiro

[4:5]decane-1,3-dione (AS)

F [41992-23-8] $150

1211006 21100-6 Dimethyl Sulfoxide (3 g) F-3 F-2 (05/02) [67-68-5] $150

1213001 21300-1 Dinoprost Tromethamine (50 mg) F [38562-01-5] $1,466

1213103 Dinoprostone (50 mg) F0C030 [363-24-6] $1,466

1214004 21400-4 Dioxybenzone (150 mg) F1B277 F (10/03) [131-53-3] $150

1216000 21600-0 Diphemanil Methylsulfate (500 mg) H [62-97-5] $150

1217909 21790-9 Diphenhydramine Citrate (125 mg) H0B128 G (04/03) [88637-37-0] $119

1218005 21800-5 Diphenhydramine Hydrochloride (200 mg) J0B013 I (07/03) [147-24-0] $150

1219008 21900-8 Diphenoxylate Hydrochloride CII (200 mg) I H (03/02) [3810-80-8] $199
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1220302 22030-2 Dipivefrin Hydrochloride (200 mg) I H (06/99) [64019-93-8] $150

1220506 22050-6 Dipyridamole (200 mg) H G-1 (01/99) [58-32-2] $150

1220700 22070-0 Dirithromycin (200 mg) F [62013-04-1] $150

1221000 22100-0 Disodium Guanylate (300 mg) (FCC) F-1 [5550-12-9] $150

1222002 22200-2 Disodium Inosinate (500 mg) (FCC) F [4691-65-0] $150

1222501 22250-1 Disopyramide Phosphate (200 mg) H-1 H (03/02) [22059-60-5] $150

1223005 22300-5 2,4-Disulfamyl-5-trifluoromethylaniline (125 mg) G [654-62-6] $468

1224008 22400-8 Disulfiram (200 mg) F-3 F-2 (07/02) [97-77-8] $150

1224507 22450-7 Dobutamine Hydrochloride (600 mg) H-1 H (01/00) [49745-95-1] $150

1224700 22470-0 Docusate Calcium (500 mg) H0B044 G-1 (07/02) [128-49-4] $150

1224802 22480-2 Docusate Sodium (500 mg) J I-1 (05/02) [577-11-7] $150

1224904 22490-4 Docusate Potassium (100 mg) F-1 F (11/99) [7491-09-0] $150

1225204 22520-4 Dopamine Hydrochloride (200 mg) G F-5 (05/02) [62-31-7] $150

1225281 Dorzolamide Hydrochloride (500 mg) F0C040 [130693-82-2] $150

1225292 Dorzolamide Hydrochloride Related Compound A (20 mg)

((4R,6R)-4-(ethylamino)-5,6-dihydro-6-methyl-4H-thieno[2,3-

b]thiopyran-2-sulfonamide 7,7-dioxide, monohydrochloride)

F0C068 1 n/f $468

1225000 22500-0 Doxapram Hydrochloride (200 mg) F-3 [7081-53-0] $150

1225500 22550-0 Doxepin Hydrochloride (500 mg) I [1229-29-4] $150

1225703 22570-3 Doxorubicin Hydrochloride (50 mg) K J (06/02) [25316-40-9] $461

1226003 22600-3 Doxycycline Hyclate (200 mg) I H (01/00) [24390-14-5] $150

1227006 22700-6 Doxylamine Succinate (300 mg) H (01/04) [562-10-7] $150

1229001 22900-1 Droperidol (250 mg) H-1 H (04/99) [548-73-2] $150

1230000 23000-0 Dyclonine Hydrochloride (200 mg) G [536-43-6] $150

1231003 23100-3 Dydrogesterone (200 mg) I0B114 H (01/04) [152-62-5] $150

1231502 23150-2 Dyphylline (200 mg) G-2 G-1 (11/02) [479-18-5] $150

1231808 23180-8 Econazole Nitrate (200 mg) G [68797-31-9] $150

1232006 23200-6 Edetate Calcium Disodium (200 mg) G-3 G-2 (11/99) [23411-34-9] $150

1233009 23300-9 Edetate Disodium (200 mg) H G-2 (04/02) [6381-92-6] $150

1233508 23350-8 Edetic Acid (200 mg) F-1 [60-00-4] $150

1234001 23400-1 Edrophonium Chloride (200 mg) H G (08/99) [116-38-1] $150

1234806 Emedastine Difumarate (100 mg) F0C059 [87233-62-3] $150

1235004 23500-4 Emetine Hydrochloride (300 mg) H0B201 G (05/03) [316-42-7] $150

1235274 23527-4 Enalaprilat (300 mg) I H (03/01)

G (08/99)

[84680-54-6] $119

1235300 23530-0 Enalapril Maleate (200 mg) J I (06/01) [76095-16-4] $150

1235503 23550-3 Endotoxin (10,000 USP Endotoxin Units) G2B274 G-1 (12/03)

G (06/99)

n/f $150

1235809 23580-9 Enflurane (1 mL) G-1 G (02/01) [13838-16-9] $150

1236007 23600-7 Ephedrine Sulfate (200 mg) (List Chemical) H-2 H-1 (11/02) [134-72-5] $150

1236506 23650-6 4-Epianhydrotetracycline Hydrochloride (50 mg) J0C041 I-1 (12/03)

I (06/00)

[4465-65-0] $468

1236801 23680-1 Epilactose (200 mg) G F-1 (06/00) [103302-12-1] $468

1237000 23700-0 Epinephrine Bitartrate (200 mg) O [51-42-3] $150

1237509 23750-9 Epitetracycline Hydrochloride (200 mg) F [23313-80-6] $468

1238002 23800-2 Equilin (25 mg) I H-1 (05/00) [474-86-2] $200

1239005 23900-5 Ergocalciferol (30 mg/ampule; 5 ampules) (Vitamin D2) P0B275 O (02/04)

N (12/99)

[50-14-6] $162

1239504 23950-4 Ergoloid Mesylates (300 mg) I H-1 (01/00) [8067-24-1] $150
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1240004 24000-4 Ergonovine Maleate (100 mg) (List Chemical) N M-1 (07/02) [129-51-1] $150

1241007 24100-7 Ergosterol (50 mg) H [57-87-4] $150

1241506 24150-6 Ergotamine Tartrate (150 mg) (List Chemical) I0B174 H (01/04) [379-79-3] $150

1241550 24155-0 Ergotaminine (100 mg) (List Chemical) F-1 [639-81-6] $150

1242000 24200-0 Erythromycin (250 mg) M L (08/99) [114-07-8] $150

1242010 24201-0 Erythromycin B (150 mg) G F-1 (09/01)

F (05/01)

[527-75-3] $150

1242021 24202-1 Erythromycin C (50 mg) F-3 F-2 (01/03)

F-1 (02/02)

F (02/99)

n/f $150

1242032 24203-2 Erythromycin Related Compound N (50 mg) (N-Demethyler-

ythromycin A)

F-1 F (09/99) n/f $150

1243002 24300-2 Erythromycin Estolate (200 mg) H G (01/03) [3521-62-8] $150

1245008 24500-8 Erythromycin Ethylsuccinate (200 mg) H G-1 (06/01) [1264-62-6] $150

1246000 24600-0 Erythromycin Gluceptate (200 mg) H G (07/03) [23067-13-2] $150

1247003 24700-3 Erythromycin Lactobionate (200 mg) H-1 H (01/02) [3847-29-8] $150

1248006 24800-6 Erythromycin Stearate (200 mg) H0B187 G-1 (05/03) [643-22-1] $150

1249009 24900-9 Erythrosine Sodium (100 mg) F [49746-10-3] $150

1250008 25000-8 Estradiol (500 mg) K1B007 K (04/03) [50-28-2] $150

1251000 25100-0 Estradiol Benzoate (250 mg) (AS) G-1 [50-50-0] $150

1252003 25200-3 Estradiol Cypionate (200 mg) G-1 G (02/00) [313-06-4] $150

1254009 25400-9 Estradiol Valerate (100 mg) L K (05/02) [979-32-8] $150

1254508 25450-8 Estriol (100 mg) J I-1 (06/01) [50-27-1] $150

1255001 25500-1 Estrone (200 mg) K1B099 K (07/03)

J-1 (07/00)

[53-16-7] $150

1255500 25550-0 Estropipate (500 mg) J0B262 I (12/03)

H (09/01)

[7280-37-7] $150

1256004 25600-4 Ethacrynic Acid (200 mg) F [58-54-8] $150

1257007 25700-7 Ethambutol Hydrochloride (200 mg) H G (08/02) [1070-11-7] $150

1258305 25830-5 Ethchlorvynol CIV (0.7 ml) F0B011 [113-18-8] $199

1260001 26000-1 Ethinyl Estradiol (150 mg) P1B193 P0B052 (01/04)

P (03/03)

O (08/99)

[57-63-6] $150

1260012 Ethinyl Estradiol Related Compound A (20 mg) (6-Keto-

ethinyl estradiol)

F0B252 n/f $468

1261004 26100-4 Ethionamide (200 mg) H0B148 G (03/03) [536-33-4] $150

1262801 26280-1 Ethopabate (125 mg) F [59-06-3] $150

1262823 26282-3 Ethopabate Related Compound A (25 mg) (Methyl-4-aceta-

mido-2-hydroxybenzoate)

F n/f $468

1263000 26300-0 Ethopropazine Hydrochloride (300 mg) G [1094-08-2] $150

1264002 26400-2 Ethosuximide (125 mg) H G-2 (11/01)

G-1 (05/99)

[77-67-8] $119

1264501 26450-1 Ethotoin (200 mg) F [86-35-1] $150

1265005 26500-5 Ethoxzolamide (200 mg) F [452-35-7] $150

1265504 26550-4 Ethylcellulose (1 g) H-1 H (06/99) [9004-57-3] $150

1266008 26600-8 Ethyl Maltol (1 g) (FCC) H [4940-11-8] $150

1266507 26650-7 Ethylnorepinephrine Hydrochloride (200 mg) F [3198-07-0] $150

1267000 26700-0 Ethylparaben (200 mg) I0A016 H (01/04) [120-47-8] $150

1267500 26750-0 Ethyl Vanillin (200 mg) F2B134 2 F-1 (04/04) [121-32-4] $150

1268003 26800-3 Ethynodiol Diacetate (200 mg) I0A033 H-1 (01/03)

H (04/01)

[297-76-7] $150
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1268502 26850-2 Etidronate Disodium (200 mg) G F-2 (02/03) [7414-83-7] $150

1268604 26860-4 Etidronic Acid Monohydrate (1 g) G F-1 (05/99) [2809-21-4 ] $150

1268706 26870-6 Etodolac (400 mg) G F (10/01) [41340-25-4] $150

1268728 26872-8 Etodolac Related Compound A (25 mg) ((˘)-8-ethyl-l-methyl-

1,3,4,9-tetrahydropyrano [3,4-beta]-indole-1-acetic acid)

F-1 F (05/02) [109518-50-5] $200

1268808 26880-8 Etoposide (300 mg) G [33419-42-0] $119

1268852 Etoposide Resolution Mixture (30 mg) F0B209 [33419-42-0] $200

1269006 26900-6 Evans Blue (200 mg) G (04/04) [314-13-6] $150

1269200 26920-0 Famotidine (125 mg) H-1 H (11/02)

G (03/99)

[76824-35-6] $119

1269389 26938-9 Felodipine (200 mg) F-1 F (09/02) [72509-76-3] $150

1269390 Felodipine Related Compound A (100 mg) (ethyl methyl 4-

(2,3-dichlorophenyl)-2,6-dimethylpyridine-3,5-dicarboxylate)

F0B207 [96302-71-7] $468

1269403 26940-3 Fenbendazole (100 mg) F [43210-67-9] $468

1269458 Fenoldopam Mesylate (200 mg) F0C125 1 [67227-57-0] $150

1269469 Fenoldopam Related Compound A (20 mg) (1-Methyl-3-

benzazapine-7,8-diol, 6-chloro-2,3,4,5-tetrahydro-1-(4-hydro-

xyphenyl)-, methanesulfonate)

F0C124 1 n/f $468

1269470 Fenoldopam Related Compound B (20 mg) (1H-3-Benzaza-

pine-7,8-diol, 2,3,4,5-tetrahydro-1-(4-hydroxyphenyl)-, metha-

nesulfonate)

F0C126 1 n/f $468

1269505 26950-5 Fenoprofen Calcium (500 mg) G-1 [53746-45-5] $150

1269550 26955-0 Fenoprofen Sodium (500 mg) G F-1 (05/02) [66424-46-2] $150

1270005 27000-5 Fentanyl Citrate CII (100 mg) J2B227 J-1 (09/03)

J (05/02)

I (06/00)

[990-73-8] $199

1270402 27040-2 Finasteride (200 mg) F [98319-26-7] $150

1270800 27080-0 Flecainide Acetate (200 mg) F-1 F (06/03) [54143-56-5] $150

1270821 27082-1 Flecainide Related Compound A (75 mg) (3-[2,5-bis(2,2,2-

trifluoroethoxy)phenyl]-1,5,6,7,8,8a-hexahydroimidazo-

[1,5a]pyridine Hydrochloride)

F n/f $468

1271008 27100-8 Floxuridine (250 mg) F-2 F-1 (08/01) [50-91-9] $150

1272000 27200-0 Flucytosine (200 mg) F [2022-85-7] $150

1273003 27300-3 Fludrocortisone Acetate (250 mg) H G (08/01) [514-36-3] $150

1274006 27400-6 Flumethasone Pivalate (200 mg) I H (01/02) [2002-29-1] $150

1274505 27450-5 Flunisolide (200 mg) I H (01/01) [77326-96-6] $150

1274607 27460-7 Flunixin Meglumine (300 mg) G F-1 (04/02)

F (09/99)

[42461-84-7] $150

1275009 27500-9 Fluocinolone Acetonide (100 mg) J I (11/99) [67-73-2] $150

1276001 27600-1 Fluocinonide (100 mg) I [356-12-7] $150

1277004 27700-4 Fluorescein (200 mg) G0B171 F-1 (02/03) [2321-07-5] $150

1277208 27720-8 Fluoride Dentifrice: Sodium Fluoride-Calcium Pyrophosphate

(high beta-phase) (180 g)

F (01/04) n/f $468

1277252 27725-2 Fluoride Dentifrice: Sodium Fluoride/Silica (4.5 oz) I H (04/99) n/f $440

1277274 27727-4 Fluoride Dentifrice: Sodium Fluoride/Sodium Bicarbonate

Powder (4 oz)

F n/f $468

1277300 27730-0 Fluoride Dentifrice: Sodium Monofluorophosphate-Calcium

Carbonate (4.6 oz)

G n/f $468

1277354 27735-4 Fluoride Dentifrice: Sodium Monofluorophosphate/Dicalcium

Phosphate (4.6 oz)

G n/f $468
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1277401 27740-1 Fluoride Dentifrice: Sodium Monofluorophosphate

(1000 ppm)/Silica (5.25 oz)

G-1 G (08/99) n/f $468

1277423 27742-3 Fluoride Dentifrice: Sodium Monofluorophosphate

(1500 ppm)/Silica (5.25 oz)

F-1 F (07/99) n/f $468

1277456 27745-6 Fluoride Dentifrice: Stannous Fluoride-Silica (4 oz) H0B105 G (11/02) n/f $468

1278007 27800-7 Fluorometholone (200 mg) I0B184 H-1 (11/02) [426-13-1] $150

1278109 27810-9 Fluorometholone Acetate (200 mg) F [3801-06-7] $150

1278302 27830-2 Fluoroquinolonic Acid (50 mg) G F-1 (12/99) [86393-33-1] $468

1279000 27900-0 Fluorouracil (250 mg) H-1 H (01/02) [51-21-8] $150

1279804 27980-4 Fluoxetine Hydrochloride (200 mg) F-1 F (11/99) [59333-67-4] $150

1279815 27981-5 Fluoxetine Related Compound A (15 mg) (N-methyl-3-phenyl-

3-[(alpha,alpha,alpha-(trifluoro-m-tolyl)oxy]propylamine Hy-

drochloride)

G F-1 (05/01)

F (06/00)

n/f $468

1279826 27982-6 Fluoxetine Related Compound B (5 mL of a 0.01N HCl

solution, approx. 2 mg/mL) (N-methyl-3-phenylpropylamine)

F-2 F-1 (09/02)

F (09/00)

[23580-89-4] $150

1280009 28000-9 Fluoxymesterone CIII (200 mg) G-2 G-1 (04/00) [76-43-7] $199

1280803 28080-3 Fluphenazine Decanoate Dihydrochloride (500 mg) G F-1 (10/01) n/f $153

1281001 28100-1 Fluphenazine Enanthate Dihydrochloride (125 mg) H G (02/99) [3105-68-8] $119

1282004 28200-4 Fluphenazine Hydrochloride (125 mg) H [146-56-5] $119

1284000 28400-0 Flurandrenolide (100 mg) I0B245 H (09/03) [1524-88-5] $150

1285002 28500-2 Flurazepam Hydrochloride CIV (200 mg) I [1172-18-5] $199

1285308 28530-8 Flurazepam Related Compound C (50 mg) (5-chloro-2-(2-

diethylaminoethyl(amino)-2’-fluorobenzophenone Hydrochlor-

ide)

H-1 n/f $468

1285603 28560-3 Flurazepam Related Compound F (50 mg) (7-chloro-5-(2-

fluorophenyl)-1,3-dihydro-2H-1,4-benzodiazepin-2-one)

I0C092 2 H (01/04) [2886-65-9] $468

1285750 28575-0 Flurbiprofen (200 mg) G [5104-49-4] $150

1285760 28576-0 Flurbiprofen Related Compound A (100 mg) (2-(4-Bipheny-

lyl)propionic Acid)

H G (03/01) n/f $468

1285807 28580-7 Flurbiprofen Sodium (200 mg) F [56767-76-1] $150

1285851 28585-1 Flutamide (200 mg) G F-1 (06/00) [13311-84-7] $150

1285862 28586-2 o-Flutamide (50 mg) F-1 F (01/00) n/f $150

1286005 28600-5 Folic Acid (500 mg) (Vitamin M or Vitamin Bc) P O (07/00) [59-30-3] $150

1286027 28602-7 Folic Acid Related Compound A (50 mg) (Calcium Formylte-

trahydrofolate)

I0B176 2 H-1 (04/04)

H (01/00)

[1492-18-8] $150

1286209 28620-9 4-Formylbenzenesulfonamide (50 mg) F n/f $468

1286300 28630-0 10-Formylfolic Acid (25 mg) F2B226 F-1 (01/4) [134-05-4] $150

1286366 Fosphenytoin Sodium (250 mg) F0C156 1 [92134-98-0] $150

1286504 28650-4 Fructose (125 mg) I-2 I-1 (11/02)

I (08/99)

[57-48-7] $119

1286708 28670-8 Fumaric Acid (200 mg) G-1 G (04/02) [110-17-8] $150

1286800 28680-0 Furazolidone (200 mg) G-2 G-1 (01/01) [67-45-8] $150

1287008 28700-8 Furosemide (125 mg) J1B131 J (10/03) [54-31-9] $119

1287020 28702-0 Furosemide Related Compound A (50 mg) (2-Chloro-4-N-

furfurylamino-5-sulfamoylbenzoic Acid)

J I (08/02) n/f $468

1287030 28703-0 Furosemide Related Compound B (100 mg) (4-Chloro-5-

sulfamoylanthranilic Acid)

H G-3 (03/01) [3086-91-7] $468

1287303 28730-3 Gabapentin (250 mg) F [60142-96-3] $150

1287325 28732-5 Gabapentin Related Compound A (100 mg) (3,3-penta-

methylene-5-butyrolactam)

F [64744-50-9] $468

1287507 28750-7 Gadodiamide (500 mg) F [131410-48-5] $150
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1287518 28751-8 Gadodiamide Related Compound A (50 mg) (gadolinium

sodium diethylenetriamine pentaacetic acid monomethyla-

mide)

F n/f $468

1287529 28752-9 Gadodiamide Related Compound B (50 mg) (gadolinium

disodium diethylenetriamine pentaacetic acid)

F [131410-48-5] $468

1287609 28760-9 Gadopentetate Monomeglumine (500 mg) F [92923-57-4] $150

1287631 28763-1 Gadoteridol (500 mg) F [120066-54-8] $150

1287642 28764-2 Gadoteridol Related Compound A (50 mg) (10-(2-hydroxy-

propyl)-1,4,7,10-tetraazacyclododecane-1,4,7-triaacetic acid)

F0A002 [120041-08-9] $468

1287653 Gadoteridol Related Compound B (50 mg) (1,4,7,10-Tetra-

azacyclododecane-1,4,7-triacetic acid, monogadolinium salt)

F0B198 [112188-16-6] $468

1287664 Gadoteridol Related Compound C (50 mg) (1,4,7,10-Tetra-

aza-11-oxo-bicyclo[8.2.2]tetradecane-4,7-diacetic acid)

F0B199 [220182-19-4] $468

1287700 28770-0 Galactose (200 mg) F-4 F-3 (05/01) [59-23-4] $468

1288000 28800-0 Gallamine Triethiodide (200 mg) F [65-29-2] $150

1288500 28850-0 Gemfibrozil (200 mg) H [25812-30-0] $150

1288510 Gemfibrozil Related Compound A (20 mg) (2,2-dimethyl-5-

[2,5-dimethyl-4-propene-1-yl)phenoxy]valeric acid)

F0C101 1 n/f $468

1289003 28900-3 Gentamicin Sulfate (200 mg) K J-1 (04/00) [1405-41-0] $150

1290002 29000-2 Gentian Violet (650 mg) F [548-62-9] $150

1291005 29100-5 Gibberellic Acid (200 mg) (FCC) G F (04/01) [77-06-5] $150

1291504 29150-4 Powdered Ginger (500 mg) F n/f $150

1291708 Powdered Asian Ginseng Extract (1.5 g) F0B289 [50647-08-0] $500

1292008 29200-8 Gitoxin (50 mg) G F-3 (07/00) [4562-36-1] $468

1292507 29250-7 Glipizide (125 mg) G [29094-61-9] $119

1292609 29260-9 Glipizide Related Compound A (25 mg) (N-{2-[(4-aminosul-

fonyl)phenyl]ethyl}-5-methyl-pyrazinecarboxamide)

G-1 G (04/99) n/f $468

1294003 29400-3 Glucagon (25 mg, 0.95 U/mg) H [16941-32-5] $150

1294976 Glutamic Acid (200 mg) F0C069 [56-86-0] $150

1294808 Glutamine (100 mg) F0B244 [56-85-9] $150

1294848 29484-8 gamma-Glutamyl-S-allyl-L-cysteine (25 mg) F n/f $649

1295006 29500-6 Glutethimide CII (500 mg) F [77-21-4] $199

1295505 29550-5 Glyburide (200 mg) G F-2 (11/02) [10238-21-8] $150

1295607 29560-7 Glycerin (2 mL) H0C073 2 G1A001 (04/

04) G (12/02)

F (04/99)

[56-81-5] $150

1295709 29570-9 Glyceryl Behenate (200 mg) F3B113 F-2 (03/03) [18641-57-1] $150

1295800 29580-0 Glycine (200 mg) F-3 F-2 (02/00) [56-40-6] $150

1296009 29600-9 Glycopyrrolate (200 mg) H0B304 2 G (05/04) [596-51-0] $150

1295888 Glycyrrhizic Acid (25 mg) F0C006 1 [1405-86-3] $468

1297001 29700-1 Human Chorionic Gonadotropin (1 vial, 5,760 USP Units per

package)

H G (07/00) [9002-61-3] $150

1298004 29800-4 Gramicidin (200 mg) I H-1 (07/02) [1405-97-6] $150

1299007 29900-7 Griseofulvin (200 mg) I H-1 (09/02) [126-07-8] $150

1299200 29920-0 Griseofulvin Permeability Diameter (2 g) I0C138 2 H (08/03) [126-07-8] $150

1300004 30000-4 Guaiacol (1 g) K J (04/00) [90-05-1] $150

1301007 30100-7 Guaifenesin (200 mg) I H (09/02) [93-14-1] $150

1301404 30140-4 Guanabenz Acetate (200 mg) G F-1 (06/00) [23256-50-0] $150

1301608 30160-8 Guanadrel Sulfate (200 mg) F-1 [22195-34-2] $150

1301801 30180-1 Guanethidine Monosulfate (200 mg) F [645-43-2] $150
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1302000 30200-0 Guanethidine Sulfate (500 mg) G-1 [60-02-6] $150

1302101 30210-1 Guanfacine Hydrochloride (125 mg) G0B123 F-1 (02/03)

F (11/99)

[29110-48-3] $119

1302305 30230-5 Halazepam CIV (200 mg) F [23092-17-3] $199

1302509 30250-9 Halcinonide (300 mg) F [3093-35-4] $150

1303002 30300-2 Haloperidol (200 mg) I H-1 (05/02) [52-86-8] $150

1303013 30301-3 Haloperidol Related Compound A (25 mg) (4,4-Bis[(4-p-

chlorophenyl)-4-hydroxy-piperidino]-butyrophenone)

J [67987-08-0] $468

1303308 30330-8 Haloprogin (200 mg) F [777-11-7] $150

1303501 30350-1 Halothane (1 mL) F-1 [151-67-7] $150

1304005 30400-5 Heparin Sodium (10 x 1 mL) K-5 K-4 (08/03)

K-3 (02/99)

[9041-08-1] $150

1305008 30500-8 Hexachlorophene (500 mg) I H-2 (01/01) [70-30-4] $150

1307003 30700-3 Hexobarbital CIII (500 mg) F [56-29-1] $199

1308006 30800-6 Hexylcaine Hydrochloride (1 g) F-1 [532-76-3] $150

1308200 30820-0 Hexylene Glycol (125 mg) G F-2 (04/02)

F-1 (04/99)

[107-41-5] $150

1308307 30830-7 Hexylresorcinol (200 mg) F [136-77-6] $150

1308505 30850-5 L-Histidine (200 mg) G0A018 F-2 (01/03)

F-1 (04/00)

[71-00-1] $150

1309009 30900-9 Histamine Dihydrochloride (250 mg) L [56-92-8] $150

1310008 31000-8 Homatropine Hydrobromide (200 mg) H-1 H (08/02) [51-56-9] $150

1311000 31100-0 Homatropine Methylbromide (250 mg) J I-1 (06/01)

H-1 (10/01)

[80-49-9] $150

1311408 31140-8 Homosalate (500 mg/ampule) F0B102 [118-56-9] $150

1312003 31200-3 Hyaluronidase (500 mg) H [9001-54-1] $150

1313006 31300-6 Hydralazine Hydrochloride (200 mg) K J-1 (09/02) [304-20-1] $150

1314009 31400-9 Hydrochlorothiazide (200 mg) I H (05/02) [58-93-5] $150

1315001 31500-1 Hydrocodone Bitartrate CII (250 mg) J0A026 I-1 (12/02)

I (07/02)

H-2 (11/99)

[34195-34-1] $199

1316004 31600-4 Hydrocortisone (200 mg) M L (09/00) [50-23-7] $150

1317007 31700-7 Hydrocortisone Acetate (200 mg) K J (10/99) [50-03-3] $150

1317302 31730-2 Hydrocortisone Butyrate (200 mg) H [13609-67-1] $150

1318000 31800-0 Hydrocortisone Cypionate (200 mg) F [508-99-6] $150

1319002 31900-2 Hydrocortisone Hemisuccinate (200 mg) H G-3 (03/02)

G-2 (08/99)

[83784-20-7] $150

1320001 32000-1 Hydrocortisone Phosphate Triethylamine (200 mg) F-1 n/f $150

1321004 32100-4 Hydrocortisone Valerate (200 mg) F-1 F (07/02) [57524-89-7] $150

1322007 32200-7 Hydroflumethiazide (200 mg) F-2 [135-09-1] $150

1323000 32300-0 Hydromorphone Hydrochloride CII (50 mg) I H-2 (03/01) [71-68-1] $199

1324002 32400-2 Hydroquinone (500 mg) G-1 G (11/01)

F-4 (02/99)

[123-31-9] $150

1325005 32500-5 Hydroxyamphetamine Hydrobromide (200 mg) G F (06/01) [306-21-8] $150

1327000 32700-0 Hydroxychloroquine Sulfate (200 mg) I [747-36-4] $150

1329006 32900-6 Hydroxyprogesterone Caproate (200 mg) H [630-56-8] $150

1329709 Hydroxypropyl Betadex (200 mg) F0B295 [128446-35-5] $150

1329800 32980-0 Hydroxypropyl Cellulose (200 mg) F-1 [9004-64-2] $150

1330005 33000-5 Hydroxypropyl Methylcellulose (250 mg) G-1 G (02/02) [9004-65-3] $150

1332000 33200-0 Hydroxyurea (200 mg) H G (01/00) [127-07-1] $150

1333003 33300-3 Hydroxyzine Hydrochloride (500 mg) H [2192-20-3] $150
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1333058 33305-8 Hydroxyzine Related Compound A (25 mg) (p-Chlorobenz-

hydrylpiperazine)

H [303-26-4] $200

1334006 33400-6 Hydroxyzine Pamoate (500 mg) H0C016 G-1 (07/03) [10246-75-0] $150

1335009 33500-9 Hyoscyamine Sulfate (125 mg) G2A007 G-1 (08/02)

G (10/99)

[6835-16-1] $119

1335202 33520-2 Hyperoside (50 mg) F [482-36-0] $822

1335304 33530-4 Hypromellose Phthalate (100 mg) F-1 F (12/00) [9050-31-1] $150

1335508 33550-8 Ibuprofen (750 mg) J I (06/02) [15687-27-1] $150

1335701 33570-1 Idarubicin Hydrochloride (50 mg) H0C061 G (11/03)

F (06/00)

[57852-57-0] $461

1336001 33600-1 Idoxuridine (250 mg) H [54-42-2] $150

1336205 33620-5 Ifosfamide (500 mg) G F-1 (11/00)

F (02/99)

[3778-73-2] $150

1336500 33650-0 Imidazole (200 mg) G1B132 G (01/04) [288-32-4] $468

1336806 33680-6 Imidurea (200 mg) H G (10/99) [39236-46-9] $150

1337004 33700-4 Iminodibenzyl (25 mg) H [494-19-9] $468

1337809 33780-9 Imipenem Monohydrate (100 mg) G F (01/01) [74431-23-5] $150

1338007 33800-7 Imipramine Hydrochloride (200 mg) I H (09/01) [113-52-0] $150

1338801 33880-1 Indapamide (250 mg) H G (07/02) [26807-65-8] $150

1339000 33900-0 Indigotindisulfonate Sodium (500 mg) H1B153 H (06/03) [860-22-0] $150

1340009 34000-9 Indocyanine Green (200 mg) I0B045 H (09/01) [3599-32-4] $150

1341001 34100-1 Indomethacin (200 mg) J0B165 I (01/04)

H (05/99)

[53-86-1] $150

1342004 34200-4 Insulin (100 mg) H [9004-10-8] $150

1342106 34210-6 Insulin Human (100 mg) H1A031 H (11/02)

G (04/00)

[11061-68-0] $150

1342208 34220-8 Insulin (Beef) (100 mg) F [11070-73-8] $150

1342300 34230-0 Insulin (Pork) (100 mg) F [12584-58-6] $150

1342503 34250-3 Iocetamic Acid (200 mg) F [16034-77-8] $150

1343007 34300-7 Iodipamide (200 mg) G [606-17-7] $150

1343517 Iodixanol (200 mg) F0B240 [92339-11-2] $150

1343540 Iodixanol Related Compound C (25 mg) (5-Acetyl[3-[[3,5-

bis[[2,3-dihydroxypropyl)amino]carbonyl]-2,4,6-triiodopheny-

l]amino]-2-hydroxypropyl]amino]-N,N’-bis-(2,3-dihydroxypro-

pyl)-2,4,6-triiodo-1,3-benzenedicarboxamide)

F0B236 n/f $468

1343550 Iodixanol Related Compound D (50 mg) (5-[Acetyl(2-hydroxy-

3-methylpropyl)amino]-N,N’-bis(2,3-dihydroxypropyl)2,4,6-

triiodo-1,3-benzenedicarboxamide)

F0B231 [89797-00-2] $468

1343561 Iodixanol Related Compound E (25 mg) (5-[[3-[[3-[[(2,3-

Dihydoxypropyl)amino]carbonyl]-5-[[amino]carbonyl]-2,4,6-

triiodophenyl](acetylimino)]-2-hydroxypropyl]-(acetylimino)]-

N,N’-bis(2,3-dihydoxypropyl)-2,4,6-triiodo-1,3-benzenedicar-

boxamide)

F0B229 n/f $468

1344305 34430-5 o-Iodohippuric Acid (100 mg) F [147-58-0] $150

1344509 34450-9 Iodoquinol (100 mg) H G (07/02) [83-73-8] $150

1344600 34460-0 Iohexol (100 mg) F-1 F (01/99) [66108-95-0] $119

1344622 34462-2 Iohexol Related Compound A (100 mg) (5-(acetylamino)-

N,N’-bis(2,3-dihydroxypropyl)-2,4,6-triiodo-1,3-benzenedicar-

boxamide)

F-1 F (10/01) n/f $468

1344644 34464-4 Iohexol Related Compound B (50 mg) (5-amino-N,N’-bis(2,3-

dihydroxypropyl)-2,4,6-triiodo-1,3-benzenedicarboxamide)

F-1 F (01/04) [76801-93-9] $468
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1344666 34466-6 Iohexol Related Compound C (100 mg) (N,N’-bis(2,3-dihy-

droxypropyl)-5-nitro-1,3-benzenedicarboxamide)

F-1 F (09/03) n/f $150

1344702 34470-2 Iopamidol (200 mg) G [60166-93-0] $150

1344724 34472-4 Iopamidol Related Compound A (50 mg) (N,N’-Bis-(1,3-

dihydroxy-2-propyl)-5-amino-2,4,6-triiodoiso-phthalamide)

G [60166-98-5] $468

1344735 34473-5 Iopamidol Related Compound B (100 mg) (5-Glycolamido-

N,N’-bis[2-hydroxy-1-(hydroxymethyl)ethyl]-2,4,6-triiodoi-

sophthalamide)

F n/f $468

1344804 34480-4 Iopromide (400 mg) F [73334-07-3] $150

1344826 34482-6 Iopromide Related Compound A (50 mg) (5-Amino-N,N’-

bis(2,3-dihydroxypropyl)-2,4,6-triiodo-N-methyl-1,3-benzene-

dicarboxamide)

F n/f $468

1344837 34483-7 Iopromide Related Compound B (50 mg) (5-(Acetylamino)-

N,N’-bis(2,3-dihydroxypropyl)-2,4,6-triiodo-N-methyl-1,3-ben-

zenedicarboxamide)

F n/f $468

1345002 34500-2 Iothalamic Acid (200 mg) G [2276-90-6] $150

1345104 34510-4 Ioversol (200 mg) F [87771-40-2] $150

1345115 34511-5 Ioversol Related Compound A (50 mg) (5-Amino-N,N’-bis(2,3-

dihydroxypropyl)-2,4,6-triiodoisophthalamide)

F [76801-93-9] $468

1345126 34512-6 Ioversol Related Compound B (50 mg) (N,N’-bis(2,3-dihy-

droxypropyl)-5-[(N-(2-hydroxyethyl)-carbonyl)methoxy]-2,4,6-

triiodoisophthalamide)

F n/f $468

1345159 34515-9 Ioxaglic Acid (100 mg) F [59017-64-0] $150

1345206 34520-6 Ioxilan (400 mg) F [107793-72-6] $150

1345228 34522-8 Ioxilan Related Compound A (100 mg) (5-amino-2,4,6-triiodo-

3 N-(2-hydroxyethyl)carbamoyl benzoic acid)

F [22871-58-5] $468

1346005 34600-5 Ipodate Calcium (200 mg) F [1151-11-7] $150

1347008 34700-8 Ipodate Sodium (200 mg) F-1 [1221-56-3] $150

1347755 34775-5 Isoamyl Methoxycinnamate (750 mg/ampule) F0B017 [71617-10-2] $150

1348000 34800-0 Isocarboxazid (200 mg) F-1 [59-63-2] $150

1348500 34850-0 Isoetharine Hydrochloride (250 mg) F-2 [2576-92-3] $150

1348907 Isoflupredone Acetate (200 mg) F0C109 1 [338-98-7] $150

1349003 34900-3 Isoflurane (1 mL) H [26675-46-7] $150

1349502 34950-2 L-Isoleucine (200 mg) F-2 F-1 (09/02) [73-32-5] $150

1349604 34960-4 Isomalathion (50 mg) F1B107 F (01/03) [3344-12-5] $468

1349659 34965-9 Isometheptene Mucate (200 mg) F [7492-31-1] $150

1349706 34970-6 Isoniazid (200 mg) H [54-85-3] $150

1350002 35000-2 Isopropamide Iodide (200 mg) F-2 [71-81-8] $150

1350400 35040-0 Isopropyl Myristate (500 mg) I [110-27-0] $150

1350603 35060-3 Isopropyl Palmitate (500 mg) I H (10/99) [142-91-6] $150

1351005 35100-5 Isoproterenol Hydrochloride (125 mg) K [51-30-9] $119

1352008 35200-8 Isosorbide (75% solution, 1 g) I H-2 (10/00) [652-67-5] $150

1353000 35300-0 Diluted Isosorbide Dinitrate (500 mg of 25% mixture with

mannitol)

I-1 I (10/99) [87-33-2 ] $150

1353500 35350-0 Isotretinoin (200 mg) I H (10/00) [4759-48-2] $150

1354003 35400-3 Isoxsuprine Hydrochloride (200 mg) F-3 [579-56-6] $150

1354207 35420-7 Isradipine (200 mg) G0B054 F (05/03) [75695-93-1] $150

1354218 35421-8 Isradipine Related Compound A (25 mg) (Isopropyl methyl 4-

(4-benzofurazanyl)-2,6-dimethyl-3,5-pyridinecarboxylate)

F n/f $468

1354309 Ivermectin (200 mg) F0B196 [70288-86-7] $150

1355006 35500-6 Kanamycin Sulfate (200 mg) J I (06/99) [25389-94-0] $150
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1356009 35600-9 Ketamine Hydrochloride CIII (250 mg) G-2 G-1 (07/00) [1867-66-9] $199

1356020 Ketamine Related Compound A (50 mg) (1-[(2-Chlorophe-

nyl)(methylimino)methyl]cylcopentanol)

F0C118 1 [6740-87-0] $468

1356508 35650-8 Ketoconazole (200 mg) G4B179 G-3 (01/04)

G-2 (06/01)

G-1 (01/99)

[65277-42-1] $150

1356632 35663-2 Ketoprofen (200 mg) G F-2 (05/99) [22071-15-4] $150

1356643 35664-3 Ketoprofen Related Compound A (25 mg) (alpha-Methyl-3-(4-

methylbenzoyl) benzeneacetic acid)

G [107257-20-5] $468

1356665 35666-5 Ketorolac Tromethamine (200 mg) G F-2 (04/99) [74103-07-4] $150

1356654 35665-4 Labetalol Hydrochloride (200 mg) G F-2 (01/02)

F-1 (03/01)

[32780-64-6] $150

1356676 35667-6 Anhydrous Lactose (100 mg) G F (06/01) [63-42-3] $150

1356687 35668-7 Lactitol (500 mg) F0B005 [81025-04-9] $150

1356701 35670-1 Lactose Monohydrate (500 mg) G-1 G (08/02) [5989-81-1] $150

1356803 35680-3 Lactulose (1 g) H G-1 (08/00) [4618-18-2] $150

1356880 35688-0 Lanolin (20 g) F [8006-54-0] $150

1356905 35690-5 Lanolin Alcohols (5 g) F [8027-33-6] $150

1356916 Lansoprazole (200 mg) F0B310 [103577-45-3] $150

1356927 Lansoprazole Related Compound A (25 mg) (2-[[[3-methyl-4-

(2,2,2-triflouroethoxy)-2-pyridyl]methyl]sulfonyl]benzimida-

zole)

F0B311 n/f $468

1356971 Letrozole (200 mg) F0B170 [112809-51-5] $150

1356982 Letrozole Related Compound A (15 mg) (4,4’-(1H-1,3,4-

triazol-1-ylmethylene)dibenzonitrile)

F0B168 n/f $468

1357001 35700-1 L-Leucine (200 mg) H0B237 2 G-1 (04/04)

G (08/00)

[61-90-5] $150

1358004 35800-4 Leucovorin Calcium (500 mg) J-1 J (05/02) [1492-18-8] $154

1359007 35900-7 Levallorphan Tartrate (200 mg) G-1 G (11/02) [71-82-9] $150

1359302 35930-2 Levamisole Hydrochloride (125 mg) F-1 [16595-80-5] $119

1359506 35950-6 Levmetamfetamine CII (75 mg) F [33817-09-3] $199

1359801 35980-1 Levobunolol Hydrochloride (200 mg) G [27912-14-7] $150

1359903 35990-3 Levocarnitine (400 mg) G0B197 F-2 (06/03)

F-1 (12/00)

[541-15-1] $150

1359925 35992-5 Levocarnitine Related Compound A (100 mg) (3-carboxy-

N,N,N-trimethyl-2-propen-1-aminium chloride)

F-1 F (08/01) [6538-82-5] $200

1361009 36100-9 Levodopa (200 mg) I H (09/00) [59-92-7] $150

1361010 36101-0 Levodopa Related Compound A (50 mg) (3-(3,4,6-Trihydrox-

yphenyl)-alanine)

K J (01/03)

I (06/00)

[27244-64-0] $468

1362001 36200-1 Levo-alpha-acetylmethadol Hydrochloride CII (25 mg) (AS) F-1 (08/03)

F (07/01)

[43033-72-3] $199

1362500 36250-0 Levonordefrin (200 mg) F-1 [829-74-3] $150

1363004 36300-4 Levopropoxyphene Napsylate (300 mg) G [55557-30-7] $150

1364007 36400-7 Levorphanol Tartrate CII (500 mg) H G (03/01) [5985-38-6] $199

1365000 36500-0 Levothyroxine (500 mg) K J (10/00) [51-48-9] $150

1366002 36600-2 Lidocaine (250 mg) L [137-58-6] $150

1367005 36700-5 Lincomycin Hydrochloride (200 mg) H2B130 H-1 (01/04) [7179-49-9] $150

1367504 36750-4 Lindane (200 mg) F-2 [58-89-9] $150

1368008 36800-8 Liothyronine (250 mg) L K (08/01) [6893-02-3] $150

1368609 36860-9 Lisinopril (300 mg) I H (09/01)

G (10/99)

[83915-83-7] $150
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1369000 36900-0 Lithium Carbonate (300 mg) G0B031 F-2 (01/03)

F-1 (01/01)

[554-13-2] $150

1370000 37000-0 Loperamide Hydrochloride (200 mg) G-2 G-1 (02/03) [34552-83-5] $150

1370203 37020-3 Loracarbef (200 mg) F [121961-22-6] $150

1370225 37022-5 Loracarbef L-Isomer (25 mg) F n/f $150

1370305 37030-5 Lorazepam CIV (200 mg) H0B023 G-2 (06/03) [846-49-1] $199

1370327 37032-7 Lorazepam Related Compound A (25 mg) (7-Chloro-5-(o-

chlorophenyl)-1,3-dihydro-3-acetoxy-2H-1,4-benzodiazepin-2-

one)

G F-1 (06/01) [2848-96-6] $468

1370338 37033-8 Lorazepam Related Compound B (25 mg) (2-Amino-2’,5-

dichlorobenzophenone)

G F-2 (01/04) [2958-36-3] $468

1370349 37034-9 Lorazepam Related Compound C (25 mg) (6-Chloro-4-(o-

chlorophenyl)-2-quinazolinecarboxaldehyde)

H G (01/03)

F-3 (01/02)

n/f $468

1370350 37035-0 Lorazepam Related Compound D (25 mg) (6-Chloro-4-(o-

chlorophenyl)-2-quinazolinecarboxylic Acid)

G0A014 F-2 (01/04) [54643-79-7] $468

1370360 37036-0 Lorazepam Related Compound E (25 mg) (6-Chloro-4-(o-

chlorophenyl)-2-quinazoline Methanol)

G F-3 (07/02)

F-2 (04/99)

n/f $468

1370600 37060-0 Lovastatin (125 mg) H2C012 H1B067 (01/04)

H (08/03)

[75330-75-5] $119

1370611 Lovastatin Related Compound A (20 mg) (Butanoic acid, 2-

methyl-, 1,2,3,4,4a,7,8,8a-octahydro-3,7-dimethyl-8-[2-(tetra-

hydro-4-hydroxy-6-oxo-2H-pyran-2-yl)ethyl]-1-naphthalenyl

ester, [1S-[alpha(R*), 3alpha,7beta,8beta(2S*,4S*), 8alpha

beta]]-)

F0B235 n/f $468

1370702 37070-2 Loxapine Succinate (125 mg) G0B026 F-2 (06/03)

F-1 (07/01)

F (03/99)

[27833-64-3] $119

1370906 Lynestrenol (20 mg) F0B314 [52-76-6] $195

1371002 37100-2 Lysergic Acid Diethylamide Tartrate CI (10 mg) (AS) (LSD) I [50-37-3] $199

1371501 37150-1 L-Lysine Acetate (200 mg) F [57282-49-2] $150

1372005 37200-5 L-Lysine Hydrochloride (200 mg) H G (07/00) [657-27-2] $150

1373008 37300-8 Mafenide Acetate (200 mg) F [13009-99-9] $150

1374000 37400-0 Magaldrate (200 mg) F-1 [74978-16-8] $150

1374306 37430-6 Magnesium Salicylate (200 mg) F2B081 4 F-1 (01/04) [18917-95-8] $150

1374408 37440-8 Malathion (500 mg) F-1 F (08/01) [121-75-5] $150

1374500 37450-0 Maleic Acid (300 mg) G F-2 (12/00) [110-16-7] $468

1374601 37460-1 Malic Acid (Racemic) (200 mg) G0B158 F-1 (04/03) [617-48-1] $150

1374907 37490-7 Maltitol (200 mg) G F-1 (12/99) [585-88-6] $150

1375003 37500-3 Maltol (4 g) (FCC) G F-1 (12/99) [118-71-8] $150

1375058 37505-8 Mandelic Acid (500 mg) F [90-64-2] $150

1375105 37510-5 Mannitol (200 mg) I0B212 2 H (03/04) [69-65-8] $150

1375207 37520-7 Maprotiline Hydrochloride (200 mg) H G (07/02) [10347-81-6] $150

1375309 37530-9 Mazindol CIV (350 mg) H G (02/03) [22232-71-9] $199

1375502 37550-2 Mebendazole (200 mg) G [31431-39-7] $150

1375706 37570-6 Mebrofenin (100 mg) F [78266-06-5] $150

1376006 37600-6 Mecamylamine Hydrochloride (200 mg) F-2 [826-39-1] $150

1376505 37650-5 Mechlorethamine Hydrochloride (100 mg) F-1 F (09/00) [55-86-7] $150

1377009 37700-9 Meclizine Hydrochloride (500 mg) I-1 [31884-77-2] $150

1377508 37750-8 Meclocycline Sulfosalicylate (300 mg) G [73816-42-9] $150

1377803 37780-3 Meclofenamate Sodium (500 mg) H [6385-02-0] $150

1378001 37800-1 Medroxyprogesterone Acetate (200 mg) H-2 H-1 (04/03) [71-58-9] $150
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1379004 37900-4 Medrysone (500 mg) F [2668-66-8] $150

1379605 37960-5 Mefenamic Acid (200 mg) F3A032 F-2 (01/03) [61-68-7] $150

1379106 37910-6 Megestrol Acetate (500 mg) I H (05/00) [595-33-5] $150

1379300 37930-0 Melphalan Hydrochloride (200 mg) G [3223-07-2] $150

1381006 38100-6 Menadione (200 mg) (Vitamin K3) H-3 H-2 (02/00) [58-27-5] $150

1381709 38170-9 Menthol (250 mg) I0B049 H (04/03) [2216-51-5] $150

1381742 38174-2 Menthyl Anthranilate (500 mg/ampule) F0B103 [134-09-8] $150

1382009 38200-9 Mepenzolate Bromide (200 mg) F [76-90-4] $150

1383001 38300-1 Meperidine Hydrochloride CII (200 mg) I H-1 (12/99) [50-13-5] $199

1384004 38400-4 Mephentermine Sulfate (250 mg) F-1 [1212-72-2 ] $150

1385007 38500-7 Mephenytoin (250 mg) G [50-12-4] $150

1386000 38600-0 Mephobarbital CIV (250 mg) G F (01/01) [115-38-8] $199

1387002 38700-2 Mepivacaine Hydrochloride (200 mg) H G-4 (02/99) [1722-62-9] $150

1388005 38800-5 Meprednisone (200 mg) G [1247-42-3] $150

1389008 38900-8 Meprobamate CIV (200 mg) G-1 G (03/02) [57-53-4] $199

1390007 39000-7 Meprylcaine Hydrochloride (200 mg) F [956-03-6] $150

1391000 39100-0 3-Mercapto-2-methylpropanoic Acid 1,2-Diphenylethylamine

Salt (75 mg)

G n/f $468

1392002 39200-2 Mercaptopurine (500 mg) I-1 I (07/02)

H (12/99)

[6112-76-1] $150

1392705 39270-5 Mesalamine (200 mg) G1B001 G (01/03)

F-1 (03/00)

[89-57-6] $150

1393005 39300-5 Mesoridazine Besylate (250 mg) I-1 [32672-69-8] $150

1394008 39400-8 Mestranol (200 mg) J I-1 (09/99) [72-33-3] $150

1395500 39550-0 Metaproterenol Sulfate (200 mg) F-3 [5874-97-5] $150

1396003 39600-3 Metaraminol Bitartrate (200 mg) F-3 [33402-03-8] $150

1396400 39640-0 Methacrylic Acid Copolymer Type A (200 mg) G0B140 F-2 (04/03) n/f $150

1396502 39650-2 Methacrylic Acid Copolymer Type B (200 mg) G0B141 F-2 (04/03) n/f $150

1396604 39660-4 Methacrylic Acid Copolymer Type C (100 mg) G1B088 G (08/03) n/f $119

1397006 39700-6 Methacycline Hydrochloride (200 mg) H G (04/01) [3963-95-9] $150

1398009 39800-9 Methadone Hydrochloride CII (200 mg) I0B163 H-1 (08/03) [1095-90-5] $199

1399001 39900-1 Methamphetamine Hydrochloride CII (125 mg) I [51-57-0] $199

1401001 40100-1 Methantheline Bromide (200 mg) F-1 [53-46-3] $150

1402004 40200-4 Methapyrilene Fumarate (200 mg) F-1 [33032-12-1] $150

1404000 40400-0 Methaqualone CI (500 mg) F-1 [72-44-6] $199

1405002 40500-2 Metharbital CIII (200 mg) F-2 F-1 (07/99) [50-11-3] $199

1406005 40600-5 Methazolamide (500 mg) G-1 [554-57-4] $150

1407008 40700-8 Methdilazine (200 mg) F-1 [1982-37-2] $150

1408000 40800-0 Methdilazine Hydrochloride (200 mg) G [1229-35-2] $150

1409003 40900-3 Methenamine (500 mg) G [100-97-0] $150

1409502 40950-2 Methenamine Hippurate (200 mg) F [5714-73-8] $150

1409604 40960-4 Methenamine Mandelate (200 mg) F-2 F-1 (11/00) [587-23-5] $150

1410002 41000-2 Methicillin Sodium (500 mg) I1B186 I (03/03)

H (03/00)

[7246-14-2] $150

1411005 41100-5 Methimazole (200 mg) G F (02/01) [60-56-0] $150

1411504 41150-4 L-Methionine (200 mg) G F-2 (11/99) [63-68-3] $150

1412008 41200-8 Methocarbamol (200 mg) H-1 [532-03-6] $150

1413000 41300-0 Methohexital CIV (500 mg) F-2 [18652-93-2] $199

1414003 41400-3 Methotrexate (500 mg) I [59-05-2] $150
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1415006 41500-6 Methotrimeprazine (125 mg) F-2 F-1 (05/99) [60-99-1] $119

1416009 41600-9 Methoxamine Hydrochloride (200 mg) F [61-16-5] $150

1417001 41700-1 Methoxsalen (500 mg) H [298-81-7] $150

1418004 41800-4 Methoxyflurane (1 mL) G [76-38-0] $150

1419007 41900-7 Methoxyphenamine Hydrochloride (250 mg) F [5588-10-3] $150

1420006 42000-6 3-Methoxytyrosine (50 mg) H [300-48-1] $468

1421009 42100-9 Methscopolamine Bromide (200 mg) G [155-41-9] $150

1422001 42200-1 Methsuximide (500 mg) F-2 F-1 (08/99) [77-41-8] $150

1424007 42400-7 Methyclothiazide (200 mg) G [135-07-9] $150

1424018 42401-8 Methyclothiazide Related Compound A (100 mg) (4-amino-6-

chloro-N-3-methyl-m-benzenedisulfonamide)

G F-2 (12/00) n/f $468

1424222 42422-2 Methyl Benzylidene Camphor (200 mg) F0B118 [36861-47-9] $150

1424233 42423-3 Methyl Caprate (300 mg) F [110-42-9] $150

1424244 42424-4 Methyl Caproate (300 mg) F [106-70-7] $150

1424255 42425-5 Methyl Caprylate (300 mg) F [111-11-5] $150

1424506 42450-6 Methylcellulose (1 g) (AS) G0B222 F-2 (05/03) [9004-67-5] $150

1425000 42500-0 4-Methyl-2,5-dimethoxyamphetamine Hydrochloride CI
(25 mg) (AS) (STP)

F [15589-00-1] $199

1426002 42600-2 Methyldopa (500 mg) I [41372-08-1] $150

1427005 42700-5 Methyldopate Hydrochloride (200 mg) G-2 [2508-79-4] $150

1428008 42800-8 Methylene Blue (250 mg) G [7220-79-3] $150

1429000 42900-0 Methylenedioxy-3,4-amphetamine Hydrochloride CI (25 mg)

(AS) (MDA)

F-1 [6292-91-7] $199

1430000 43000-0 Methylergonovine Maleate (50 mg) (List Chemical) J I (05/02) [57432-61-8] $150

1430305 43030-5 Methyl Laurate (500 mg) F [111-82-0] $150

1430327 43032-7 Methyl Linoleate (5 x 50 mg) F [112-63-0] $150

1430349 43034-9 Methyl Linolenate (5 x 50 mg) F [301-00-8] $150

1430509 43050-9 3-O-Methylmethyldopa (50 mg) G-1 n/f $468

1431002 43100-2 Methyl 5-methyl-3-isoxazolecarboxylate (25 mg) F-1 F (01/01) [59-63-2] $468

1431501 43150-1 Methyl Myristate (300 mg) F [124-10-7] $150

1431556 43155-6 Methyl Oleate (500 mg) F (04/04) [112-62-9] $150

1431603 43160-3 Methyl Palmitate (300 mg) F [112-39-0] $150

1431625 43162-5 Methyl Palmitoleate (300 mg) F n/f $150

1432005 43200-5 Methylparaben (125 mg) J-1 J (03/03)) [99-76-3] $119

1433008 43300-8 Methylphenidate Hydrochloride CII (125 mg) I H (05/01) [298-59-9] $159

1434000 43400-0 Methylphenidate Hydrochloride Erythro-Isomer CII (25 mg) J0B294 I0A006 (09/03)

H-1 (01/03)

H (06/01)

[298-59-9] $538

1434022 43402-2 Methylphenidate Related Compound A (50 mg) (alpha-Phen-

yl-2-piperidineacetic Acid Hydrochloride)

G F-2 (10/99) n/f $468

1435003 43500-3 Methylprednisolone (200 mg) H [83-43-2] $150

1436006 43600-6 Methylprednisolone Acetate (200 mg) G-2 G-1 (02/00) [53-36-1] $150

1437009 43700-9 Methylprednisolone Hemisuccinate (200 mg) H [2921-57-5] $150

1437508 43750-8 Methyl Stearate (300 mg) F [112-61-8] $150

1438001 43800-1 Methyltestosterone CIII (200 mg) J I (11/01) [58-18-4] $199

1440003 44000-3 Methysergide Maleate (200 mg) H [129-49-7] $150

1440808 44080-8 Metoclopramide Hydrochloride (500 mg) G F-2 (06/99) [54143-57-6] $150

1441006 44100-6 Metocurine Iodide (300 mg) G [7601-55-0] $150

1441200 44120-0 Metolazone (200 mg) G0B246 F-1 (05/03) [17560-51-9] $150

1441287 44128-7 Metoprolol Fumarate (200 mg) F [119637-66-0] $150

July–Aug. 2003 Official USP Reference Standards Catalog 29

*See Page 5 for Change Code Interpretation www.usp.org Note: Where the Current Lot is blank the item is not in distribution

USP Reference Standards and Authentic Substances



Cat.
No.

Former
Cat. No. Description

Curr.
Lot

Change
Code*

Previous
Lot/Valid
Use Date

CAS
No. Price

1441301 44130-1 Metoprolol Tartrate (200 mg) H1B059 H (01/04)

G-1 (11/99)

[56392-17-7] $150

1441505 44150-5 Metrizamide (500 mg) F [31112-62-6] $150

1442009 44200-9 Metronidazole (100 mg) I [443-48-1] $150

1443001 44300-1 Metyrapone (200 mg) H G (06/01) [54-36-4] $150

1443205 44320-5 Metyrosine (200 mg) F [672-87-7] $150

1443250 44325-0 Mexiletine Hydrochloride (200 mg) F-2 F-1 (09/02) [5370-01-4] $150

1443307 44330-7 Mezlocillin Sodium (350 mg) G [59798-30-0] $150

1443409 44340-9 Miconazole (200 mg) G-1 G (07/02) [22916-47-8] $150

1443500 44350-0 Miconazole Nitrate (200 mg) I H (06/99) [22832-87-7] $150

1443850 Powdered Milk Thistle Extract (250 mg) F0B321 [84604-20-6] $250

1443908 Milrinone (500 mg) F0C050 [78415-72-2] $250

1443919 Milrinone Related Compound A (50 mg) (1,6-Dihydro-2-

methyl-6-oxo(3,4’-bipyridine)-5-carboxamide)

F0C051 [80047-24-1] $468

1444004 44400-4 Minocycline Hydrochloride (200 mg) H-3 (04/04)

H-2 (07/02)

[13614-98-7] $150

1444208 44420-8 Minoxidil (125 mg) H G (05/99) [38304-91-5] $119

1444707 44470-7 Mitomycin (50 mg) K J (07/01) [50-07-7] $461

1445007 44500-7 Mitotane (500 mg) F [53-19-0] $150

1445200 44520-0 Mitoxantrone Hydrochloride (400 mg) H G (03/01) [70476-82-3] $479

1445222 44522-2 Mitoxantrone Related Compound A Hydrochloride (30 mg) (8-

amino-1,4-dihydroxy-5[[2-[(2-hydroxyethyl)amino]ethyl]ami-

no]-9,10-anthracenedione Hydrochloride)

F-1 F (03/01) n/f $200

1445459 44545-9 Molindone Hydrochloride (500 mg) F [15622-65-8] $150

1445470 44547-0 Mometasone Furoate (200 mg) G0B073 F-1 (04/03)

F (02/01)

[83919-23-7] $150

1445481 Monensin Sodium (200 mg) F0B293 [22373-78-0] $150

1445506 44550-6 Monobenzone (200 mg) F [103-16-2] $150

1445801 44580-1 Mono- and Di-acetylated Monoglycerides (200 mg) F [68990-54-5] $150

1446000 44600-0 Monoglycerides (125 mg) H [68990-53-4] $119

1446804 44680-4 Monostearyl Maleate (100 mg) G F-2 (04/00) [2424-62-6] $468

1446950 44695-0 Moricizine Hydrochloride (100 mg) F [29560-58-5] $150

1447002 44700-2 Morphine Monohydrate CII (50 mg) (AS) G [6009-81-0] $199

1448005 44800-5 Morphine Sulfate CII (500 mg) L0B056 K (06/03)

J-1 (07/00)

[6211-15-0] $319

1448504 44850-4 Moxalactam Disodium (500 mg) F-1 [64953-12-4] $150

1448901 44890-1 Mupirocin (50 mg) F-1 F (03/02) [12650-69-0] $150

1448923 44892-3 Mupirocin Lithium (100 mg) G F (02/01) [73346-79-9] $150

1449008 44900-8 Myristyl Alcohol (1 g) G F (02/02) [112-72-1] $150

1449518 Nabumetone (200 mg) F0C072 1 [42924-53-8] $150

1449700 44970-0 Nadolol (200 mg) F-3 F-2 (04/02) [42200-33-9] $150

1450007 45000-7 Nafcillin Sodium (200 mg) H [7177-50-6] $150

1450404 45040-4 Naftifine Hydrochloride (200 mg) F [65473-14-5] $150

1451000 45100-0 Nalidixic Acid (200 mg) G [389-08-2] $150

1452002 45200-2 Nalorphine Hydrochloride CIII (250 mg) I [57-29-4] $199

1453005 45300-5 Naloxone (125 mg) L0B124 K-1 (12/02)

K (07/01)

[465-65-6] $119

1453504 45350-4 Naltrexone (200 mg) G1B039 G (02/03) [16590-41-3] $150

1453526 45352-6 Naltrexone Related Compound A CII (30 mg) (N-(3-butenyl)-

noroxymorphone Hydrochloride)

F n/f $199
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1454008 45400-8 Nandrolone CIII (50 mg) F-3 [434-22-0] $538

1455000 45500-0 Nandrolone Decanoate CIII (250 mg) I [360-70-3] $199

1456003 45600-3 Nandrolone Phenpropionate CIII (250 mg) H [62-90-8] $199

1457006 45700-6 Naphazoline Hydrochloride (200 mg) K [550-99-2] $150

1457301 45730-1 Naproxen (200 mg) I-1 I (03/03)

H-1 (01/01)

[22204-53-1] $150

1457403 45740-3 Naproxen Sodium (200 mg) I [26159-34-2] $150

1457505 45750-5 Natamycin (200 mg) I H (11/99) [7681-93-8] $150

1458009 45800-9 Neomycin Sulfate (200 mg) L-2 L-1 (09/01)

L (02/99)

[1405-10-3] $150

1459001 45900-1 Neostigmine Bromide (200 mg) G [114-80-7] $150

1460000 46000-0 Neostigmine Methylsulfate (200 mg) I H (07/00) [51-60-5] $150

1460500 46050-0 Netilmicin Sulfate (500 mg) H G (05/02) [56391-57-2] $150

1461003 46100-3 Niacin (200 mg) H-1 [59-67-6] $150

1462006 46200-6 Niacinamide (500 mg) (Vitamin B3) M-1 M (02/01) [98-92-0] $150

1463304 46330-4 Nicotine Bitartrate Dihydrate (500 mg) G F (05/99) [128758-70-3] $150

1463508 46350-8 Nifedipine (125 mg) J0B243 2 I-1 (04/04) [21829-25-4] $119

1463600 46360-0 Nifedipine Nitrophenylpyridine Analog (25 mg) K J (04/01) n/f $468

1463701 46370-1 Nifedipine Nitrosophenylpyridine Analog (25 mg) K J (07/02) n/f $468

1464001 46400-1 Nitrofurantoin (500 mg) J I-1 (11/02) [67-20-9] $150

1465004 46500-4 Nitrofurazone (200 mg) H-1 H (09/01) [59-87-0] $150

1465503 46550-3 Nitrofurfural Diacetate (100 mg) F-1 [92-55-7] $468

1466007 46600-7 Nitrofurazone Related Compound A (500 mg) (5-Nitro-2-

furfuraldazine)

H0B100 G (07/03) n/f $468

1466506 46650-6 Diluted Nitroglycerin (5 ampules, approx. 200 mg of a 0.948%

solution in propylene glycol each)

G [55-63-0] $150

1467804 46780-4 Nizatidine (200 mg) G F-1 (06/00) [76963-41-2] $150

1467950 46795-0 Nonoxynol 9 (0.5 mL) H-1 H (03/02) [26027-38-3] $150

1468002 46800-2 Nonoxynol 10 (200 mg) F [26027-38-3] $150

1468400 46840-0 Nordazepam CIV (50 mg) (7-Chloro-1,3-dihydro-5-phenyl-2H-

1,4-benzodiazepin-2-one)

H1B035 H (03/03)

G (03/00)

[1088-11-5] $538

1468501 46850-1 Norepinephrine Bitartrate (125 mg) H [69815-49-2] $119

1469005 46900-5 Norethindrone (200 mg) J1B065 J-1 (05/03)

J (07/02)

I-1 (03/01)

[68-22-4] $150

1470004 47000-4 Norethindrone Acetate (100 mg) J0B072 I (04/03)

H (06/99)

[51-98-9] $150

1471007 47100-7 Norethynodrel (200 mg) G [68-23-5] $150

1471506 47150-6 Norfloxacin (200 mg) H G (04/01) [70458-96-7] $150

1471914 Norgestimate (200 mg) F0C086 1 [35189-28-7] $150

1472000 47200-0 Norgestrel (125 mg) I H (05/99) [6533-00-2] $119

1473002 47300-2 Noroxymorphone Hydrochloride CII (50 mg) H n/f $538

1474005 47400-5 Nortriptyline Hydrochloride (200 mg) I H (04/00) [894-71-3] $150

1474504 47450-4 Noscapine (500 mg) G [128-62-1] $150

1475008 47500-8 Novobiocin (200 mg) G-2 [303-81-1] $150

1476000 47600-0 Nylidrin Hydrochloride (200 mg) F-2 [849-55-8] $150

1477003 47700-3 Nystatin (200 mg) N1B004 N (01/03) [1400-61-9] $150

1477900 47790-0 Octinoxate (500 mg) (Octyl Methoxycinnamate) G0C024 2,8 F0B032 (12/03) [5466-77-3] $150

1477411 47741-1 Octocrylene (500 mg) F0B104 (05/04) [6197-30-4] $150

1477502 47750-2 Octoxynol 9 (200 mg) G F-2 (07/00) [9002-93-1] $150
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1477808 47780-8 Octyldodecanol (200 mg) G F-1 (07/99) [5333-42-6] $150

1477943 47794-3 Octyl Salicylate (400 mg) F0B091 [118-60-5] $150

1478108 47810-8 Ofloxacin (200 mg) F-2 F-1 (08/02) [82419-36-1] $150

1478505 47850-5 Omeprazole (200 mg) H1B211 2 H (05/04)

G-1 (04/02)

G (09/01)

[73590-58-6] $150

1479009 47900-9 Orphenadrine Citrate (200 mg) G F-4 (05/02) [4682-36-4] $150

1481000 48100-0 Oxacillin Sodium (200 mg) J I (03/02) [7240-38-2] $150

1481500 48150-0 Oxamniquine (200 mg) F [21738-42-1] $150

1481703 48170-3 Oxamniquine Related Compound A (25 mg) (1,2,3,4-tetrahy-

dro-2-isopropylaminomethyl-7-nitro-6-quinolinemethyl metha-

nesulfonate)

F n/f $468

1481805 48180-5 Oxamniquine Related Compound B (25 mg) (1,2,3,4-tetrahy-

dro-2-isopropylaminomethyl-5-nitro-6-quinolinemethanol)

F n/f $468

1482003 48200-3 Oxandrolone CIII (50 mg) G0B220 F-4 (07/03) [53-39-4] $199

1482207 Oxaprozin (200 mg) F0C115 1 [21256-18-8] $150

1483006 48300-6 Oxazepam CIV (200 mg) G-1 G (12/00) [604-75-1] $199

1483505 48350-5 Oxprenolol Hydrochloride (200 mg) H [6452-73-9] $150

1484009 48400-9 Oxtriphylline (500 mg) G [4499-40-5] $150

1485001 48500-1 Oxybenzone (150 mg) H0B263 G (11/03)

F-2 (12/99)

[131-57-7] $150

1485103 48510-3 Oxybutynin Chloride (200 mg) G-1 G (11/02) [1508-65-2] $150

1485114 48511-4 Oxybutynin Related Compound A (100 mg) (Phenylcyclo-

hexylglycolic Acid)

G F-2 (01/00) [4335-77-7] $468

1485191 48519-1 Oxycodone CII (200 mg) I0B046 H (01/03)

G-1 (01/01)

[76-42-6] $199

1486004 48600-4 Oxymetazoline Hydrochloride (200 mg) I [2315-02-8] $150

1487007 48700-7 Oxymetholone CIII (200 mg) G1B247 G (10/03) [434-07-1] $199

1488000 48800-0 Oxymorphone CII (500 mg) H0B214 G (03/03) [76-41-5] $199

1489002 48900-2 Oxyphenbutazone (1 g) H [7081-38-1] $150

1490103 49010-3 Oxyquinoline Sulfate (200 mg) F-1 F (07/02) [134-31-6] $150

1491004 49100-4 Oxytetracycline (200 mg) I-1 [6153-64-6] $150

1491300 49130-0 Oxytocin (5 vials, 46 USP units per vial) F [50-56-6] $150

1491503 49150-3 Padimate O (300 mg) H0B154 G (04/03) [21245-02-3] $150

1492007 49200-7 Palmitic Acid (500 mg) I [57-10-3] $150

1493000 49300-0 Pamoic Acid (250 mg) G-4 G-3 (01/03) [130-85-8] $150

1494057 49405-7 Pancreatin Amylase and Protease (2 g) I H (10/00) [8049-47-6] $150

1494079 49407-9 Pancreatin Lipase (2 g) I H-1 (03/01) [8049-47-6] $150

1494501 49450-1 Panthenol, Racemic (200 mg) G F-1 (02/00) [16485-10-2] $150

1494807 49480-7 Pantolactone (500 mg) F [599-04-2] $468

1495005 49500-5 Papain (1 g) H G (12/01) [9001-73-4] $150

1496008 49600-8 Papaverine Hydrochloride (200 mg) H [61-25-6] $150

1497000 49700-0 Paramethadione (500 mg) G [115-67-3] $150

1498003 49800-3 Paramethasone Acetate (200 mg) G F-1 (05/01) [1597-82-6] $150

1498706 49870-6 Parbendazole (200 mg) F [14255-87-9] $150

1499006 49900-6 Pargyline Hydrochloride (200 mg) F-1 [306-07-0] $150

1500003 50000-3 Paromomycin Sulfate (125 mg) G F-3 (01/01) [1263-89-4] $150

1500218 Paroxetine Hydrochloride (500 mg) F0B288 [110429-35-1] $150
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1500229 Paroxetine Related Compound A (20 mg) (trans-4-(p-meth-

oxyphenyl)-3-[(3,4-methylenedioxy)phenoxy]methylpiperidine

Hydrochloride)

F0B172 n/f $468

1500230 Paroxetine Related Compound B (20 mg) (trans-4-phenyl-3-

([(3,4-methylenedioxy)phenoxy]methylpiperidine acetate)

F0B189 n/f $468

1500240 Paroxetine Related Compound C (25 mg) ((+)-trans-parox-

etine Hydrochloride)

F0B192 [130855-30-0] $468

1500400 50040-0 Parthenolide (25 mg) F [20554-84-1] $150

1500502 50050-2 Particle Count Set (2 blanks and 2 suspensions) I H (09/02) n/f $468

1500808 50080-8 Penbutolol Sulfate (200 mg) F [38363-32-5] $150

1501006 50100-6 Penicillamine (200 mg) H1B164 H (01/04) [52-67-5] $150

1501108 50110-8 Penicillamine Disulfide (100 mg) H G (07/00) [20902-45-8] $468

1502009 50200-9 Penicillin G Benzathine (200 mg) J [41372-02-5] $150

1502508 50250-8 Penicillin G Potassium (200 mg) I H (02/99) [113-98-4] $150

1502552 50255-2 Penicillin G Procaine (200 mg) F-1 F (03/99) [6130-64-9] $150

1502701 50270-1 Penicillin G Sodium (200 mg) L-3 L-2 (09/01) [69-57-8] $150

1504489 50448-9 Penicillin V (200 mg) F [87-08-1] $150

1504503 50450-3 Penicillin V Potassium (200 mg) G-1 G (06/00) [132-98-9] $150

1505007 50500-7 Pentazocine CIV (500 mg) H G-1 (11/00) [359-83-1] $199

1505506 50550-6 Pentetic Acid (100 mg) F-1 F (09/01) [67-43-6] $150

1507002 50700-2 Pentobarbital CII (200 mg) H-2 H-1 (08/02) [76-74-4] $199

1508901 Pentoxifylline (200 mg) F0B202 [6493-05-6] $150

1510007 51000-7 Pepsin (5 g) F-2 [9001-75-6] $150

1510801 51080-1 Perflubron (0.5 mL) F (04/04) [423-55-2] $150

1510845 51084-5 Pergolide Mesylate (200 mg) F [66104-23-2] $187

1510867 51086-7 Pergolide Sulfoxide (50 mg) F0B014 [72822-01-6] $187

1511000 51100-0 Perphenazine (200 mg) J0B249 I (10/03) [58-39-9] $150

1511203 51120-3 Perphenazine Sulfoxide (100 mg) G-1 G (07/02) [10078-25-8] $468

1512002 51200-2 Phenacemide (250 mg) F [63-98-9] $150

1513005 51300-5 Phenacetin (500 mg) H-1 H (09/00) [62-44-2] $150

1514008 51400-8 Phenacetin Melting Point Standard (500 mg) (Approximately

135 degrees)

H3A009 H-2 (02/03)

H-1 (06/01)

[62-44-2] $88

1515000 51500-0 Phenazopyridine Hydrochloride (200 mg) G-4 [136-40-3] $150

1516003 51600-3 Phencyclidine Hydrochloride CII (25 mg) (AS) G1B025 G (12/02) [956-90-1] $199

1516502 51650-2 Phendimetrazine Tartrate CIII (350 mg) G F (01/01) [50-58-8] $199

1517006 51700-6 Phenelzine Sulfate (200 mg) G F-1 (04/02) [156-51-4] $150

1517301 51730-1 D-Phenethicillin Potassium (200 mg) F n/f $468

1517607 51760-7 L-Phenethicillin Potassium (200 mg) F n/f $150

1520000 52000-0 Phenformin Hydrochloride (200 mg) G [834-28-6] $150

1522006 52200-6 Phenindione (250 mg) F [83-12-5] $150

1522301 52230-1 Pheniramine Maleate (100 mg) F [132-20-7] $150

1523009 52300-9 Phenmetrazine Hydrochloride CII (200 mg) F-2 [1707-14-8] $199

1524001 52400-1 Phenobarbital CIV (200 mg) J [50-06-6] $199

1524908 52490-8 Phenolphthalein (250 mg) F-3 [77-09-8] $150

1525004 52500-4 Phenolsulfonphthalein (100 mg) F-2 [143-74-8] $150

1526007 52600-7 Phenoxybenzamine Hydrochloride (250 mg) G [63-92-3] $150

1527000 52700-0 Phenprocoumon (200 mg) F-1 (02/04) [435-97-2] $150

1528002 52800-2 Phensuximide (500 mg) G F-1 (03/01) [86-34-0] $150

1528501 52850-1 Phentermine Hydrochloride CIV (200 mg) H0B309 G (08/03) [1197-21-3] $199

1529005 52900-5 Phentolamine Hydrochloride (300 mg) F [73-05-2] $150
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1530004 53000-4 Phentolamine Mesylate (200 mg) I [65-28-1] $150

1530503 53050-3 L-Phenylalanine (200 mg) H G (02/02) [63-91-2] $150

1530809 53080-9 Phenylbenzimidazole Sulfonic Acid (200 mg) F [27503-81-7] $150

1531007 53100-7 Phenylbutazone (250 mg) J0A008 I-1 (02/03) [50-33-9] $150

1533002 53300-2 Phenylephrine Hydrochloride (125 mg) K J (02/99) [61-76-7] $119

1533308 53330-8 5-Phenylhydantoin (100 mg) F [89-24-7] $468

1533851 53385-1 Phenylpropanediol (100 mg) F n/f $468

1533909 53390-9 Phenylpropanolamine Bitartrate (100 mg) (List Chemical) F [67244-90-0] $150

1534005 53400-5 Phenylpropanolamine Hydrochloride (250 mg) (List Chemi-
cal)

J I (02/02) [154-41-6] $150

1535008 53500-8 Phenytoin (200 mg) I2B233 2 I-1 (03/04)

I (04/01)

[57-41-0] $150

1535507 53550-7 Phenytoin Sodium (200 mg) H G (05/99) [630-93-3] $150

1535019 Phenytoin Related Compound A (50 mg) (2,2-Diphenylgly-

cine)

F0C155 1 [3060-50-2] $468

1535700 53570-0 Phosphated Riboflavin (50 mg) G [6184-17-4] $119

1537003 53700-3 Physostigmine Salicylate (200 mg) H-1 H (06/00) [57-64-7] $150

1538006 53800-6 Phytonadione (500 mg) (Vitamin K1) M-1 M (09/01) [84-80-0] $150

1538505 53850-5 Pilocarpine (300 mg) F [92-13-7] $150

1538902 53890-2 Pilocarpine Hydrochloride (200 mg) H [54-71-7] $150

1539009 53900-9 Pilocarpine Nitrate (200 mg) I [148-72-1] $150

1539508 53950-8 Pimozide (200 mg) G [2062-78-4] $150

1539701 53970-1 Pindolol (200 mg) H-1 [13523-86-9] $150

1541000 54100-0 Piperacetazine (250 mg) F [3819-00-9] $150

1541500 54150-0 Piperacillin (500 mg) H [66258-76-2] $150

1541703 54170-3 Piperazine Adipate (200 mg) F [142-88-1] $150

1541805 54180-5 Piperazine Citrate (200 mg) F [144-29-6] $150

1541907 54190-7 Piperazine Dihydrochloride (200 mg) F [142-64-3] $150

1542003 54200-3 Piperazine Phosphate (200 mg) F [14538-56-8] $150

1543006 54300-6 Piperidolate Hydrochloride (200 mg) F [129-77-1] $150

1544508 54450-8 Piroxicam (200 mg) H G (01/99) [36322-90-4] $150

1545205 54520-5 Plicamycin (50 mg) H G (04/00) [18378-89-7] $461

1545409 54540-9 Polacrilex Resin (100 mg) F n/f $150

1545500 54550-0 Polacrilin Potassium (200 mg) F-2 F-1 (09/00) n/f $150

1546106 Poloxalene (500 mg) F0C009 [9003-11-6] $150

1546300 54630-0 Polydimethylsiloxane (500 mg) G-5 G-4 (06/01) [9016-00-6] $150

1546707 54670-7 Polyethylene, High Density (3 strips) G F-1 (04/01) [9002-88-4] $150

1546809 54680-9 Polyethylene, Low Density (3 strips) G F-2 (12/99) [9002-88-4] $150

1546853 54685-3 Polyethylene Oxide (100 mg) F-1 [25322-68-3] $150

1546900 54690-0 Polyethylene Terephthalate (PET) (3 Strips) F [25038-59-9] $150

1546922 54692-2 Polyethylene Terephthalate G (PETG) (3 Strips) F [25640-14-6] $150

1547007 54700-7 Polymyxin B Sulfate (200 mg) K J-1 (09/99) [1405-20-5] $150

1547404 54740-4 Polyoxyl 50 Stearate (200 mg) F [9004-99-3] $150

1547903 54790-3 Polyoxyl 40 Stearate (200 mg) F-2 F-1 (05/00) [9004-99-3] $150

1548000 54800-0 Polythiazide (200 mg) F-1 [346-18-9] $150

1550001 55000-1 Potassium Gluconate (200 mg) G [299-27-4] $150

1551004 55100-4 Potassium Guaiacolsulfonate (500 mg) J0B292 I-1 (07/03)

I (11/00)

[78247-49-1] $150
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1551150 55115-0 Potassium Sucrose Octasulfate (300 mg) I0B283 2 H0B119 (04/04)

G-1 (04/03)

G (02/01)

[76578-81-9] $150

1551300 55130-0 Potassium Trichloroammineplatinate (20 mg) H0B149 G-1 (01/03)

G (07/99)

[13820-91-2] $468

1551503 55150-3 Povidone (100 mg) F-1 F (11/01) [9003-39-8] $150

1553000 55300-0 Pralidoxime Chloride (200 mg) G-2 G-1 (03/01)

G (08/99)

[51-15-0] $150

1554002 55400-2 Pramoxine Hydrochloride (500 mg) I H (11/02) [637-58-1] $150

1554501 55450-1 Prazepam CIV (500 mg) G0C066 F-1 (11/02) [2955-38-6] $199

1554603 55460-3 Praziquantel (200 mg) G F-3 (07/02)

F-2 (09/00)

[55268-74-1] $150

1554658 55465-8 Praziquantel Related Compound A (50 mg) (2-benzoyl-

1,2,3,6,7,11b-hexahydro-4 H-pyrazino [2,1-a]isoquinolin-4-

one)

F-1 n/f $468

1554669 55466-9 Praziquantel Related Compound B (50 mg) (2-(cyclohexyl-

carbonyl)-2,3,6,7-tetrahydro-4 H-pyrazino [2,1-a]isoquinolin-4-

one)

F-2 F-1 (06/00) n/f $468

1554670 55467-0 Praziquantel Related Compound C (50 mg) (2-(N-formylhex-

ahydrohippuroyl-1,2,3,4-tetrahydroisoquinolin-1-one)

F-2 F-1 (06/00) n/f $468

1554705 55470-5 Prazosin Hydrochloride (500 mg) G-1 G (02/01) [19237-84-4] $150

1555005 55500-5 Prednisolone (200 mg) M L-1 (04/02) [50-24-8] $150

1556008 55600-8 Prednisolone Acetate (200 mg) J I-1 (02/02) [52-21-1] $150

1556507 55650-7 Prednisolone Hemisuccinate (125 mg) H-1 H (02/99) [2920-86-7] $119

1558003 55800-3 Prednisolone Tebutate (200 mg) F [7681-14-3] $150

1559006 55900-6 Prednisone (250 mg) L K-1 (01/02)

K (02/00)

[53-03-2] $150

1559505 55950-5 Prednisone Tablets (Dissolution Calibrator, Disintegrating) (30

tablets)

N M (09/02)

L (11/00)

[53-03-2] $173

1561008 56100-8 Prilocaine Hydrochloride (200 mg) F-2 [1786-81-8] $150

1561507 56150-7 Primaquine Phosphate (200 mg) F-1 [63-45-6] $150

1562000 56200-0 Primidone (200 mg) G F-6 (04/99) [125-33-7] $150

1563003 56300-3 Probenecid (200 mg) I0A011 H-1 (03/03) [57-66-9] $150

1563309 56330-9 Probucol (200 mg) G F-1 (01/02) [23288-49-5] $150

1563320 56332-0 Probucol Related Compound A (25 mg) (2,2’,6,6’-tetra-tert-

butyldiphenoquinone)

F-1 n/f $468

1563331 56333-1 Probucol Related Compound B (25 mg) (4,4’-dithio-bis(2,6-di-

tert-butylphenol))

F-2 F-1 (08/03) n/f $468

1563342 56334-2 Probucol Related Compound C (25 mg) (4-[(3,5-di-tert-butyl-

2-hydroxyphenylthio)isopropylidenethio]-2,6-di-tert-butylphe-

nol)

F-2 F-1 (05/00) n/f $468

1563502 56350-2 Procainamide Hydrochloride (200 mg) H1B117 H (04/03) [614-39-1] $150

1564006 56400-6 Procaine Hydrochloride (200 mg) H [51-05-8] $150

1565009 56500-9 Procarbazine Hydrochloride (200 mg) F [366-70-1] $150

1566001 56600-1 Prochlorperazine Maleate (200 mg) H-1 [84-02-6] $150

1567004 56700-4 Procyclidine Hydrochloride (200 mg) G [1508-76-5] $150

1568007 56800-7 Progesterone (200 mg) H-5 H-4 (07/02) [57-83-0] $119

1568506 56850-6 L-Proline (200 mg) F-2 F-1 (01/02) [147-85-3] $150

1569000 56900-0 Promazine Hydrochloride (200 mg) G (10/03) [53-60-1] $150

1570009 57000-9 Promethazine Hydrochloride (500 mg) K J-1 (10/00) [58-33-3] $150

1570304 57030-4 Propafenone Hydrochloride (200 mg) G F-1 (01/01) [34183-22-7] $150

1570508 57050-8 Propantheline Bromide (200 mg) I0A019 H (11/02) [50-34-0] $150
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1329505 32950-5 Propantheline Bromide Related Compound A (50 mg) (9-

Hydroxypropantheline bromide)

G0B258 F-1 (12/03) n/f $468

1571001 57100-1 Proparacaine Hydrochloride (200 mg) G [5875-06-9] $150

1573007 57300-7 Propoxycaine Hydrochloride (200 mg) F [550-83-4] $150

1574000 57400-0 Propoxyphene Hydrochloride CII (1 g) K [1639-60-7] $199

1575002 57500-2 Propoxyphene Napsylate CII (1 g) H [26570-10-5] $199

1575206 57520-6 Propoxyphene Related Compound A (50 mg) (alpha-d-4-

dimethylamino-1,2-diphenyl-3-methyl-2-butanol Hydrochlor-

ide)

G-5 n/f $468

1576005 57600-5 Propranolol Hydrochloride (200 mg) H-1 H (09/01) [318-98-9] $150

1576504 57650-4 Propylene Carbonate (200 mg) F [108-32-7] $150

1576708 57670-8 Propylene Glycol (1 mL) I0C022 2 H (03/04)

G (02/99)

[57-55-6] $150

1576720 57672-0 Propylene Glycol Diacetate (250 mg) F [623-84-7] $150

1576800 57680-0 Propyl Gallate (200 mg) G-1 G (01/03) [121-79-9] $150

1577008 57700-8 Propylparaben (200 mg) I H (02/00) [94-13-3] $150

1578000 57800-0 Propylthiouracil (200 mg) G F-1 (01/00) [51-52-5] $150

1578500 57850-0 Prostaglandin A1 (25 mg) H0B108 G (04/03) [14152-28-4] $509

1580002 58000-2 Protriptyline Hydrochloride (200 mg) F-1 [1225-55-4] $150

1581005 58100-5 Pseudoephedrine Hydrochloride (125 mg) (List Chemical) J1B203 J (01/04)

I (05/02)

[345-78-8] $119

1581504 58150-4 Pseudoephedrine Sulfate (200 mg) (List Chemical) G F-2 (05/02) [7460-12-0] $150

1584003 58400-3 Pyrantel Pamoate (1 g) I H-1 (04/00) [22204-24-6] $150

1585006 58500-6 Pyrazinamide (200 mg) G F-2 (02/00) [98-96-4] $150

1586009 58600-9 Pyridostigmine Bromide (200 mg) H [101-26-8] $150

1587001 58700-1 Pyridoxine Hydrochloride (200 mg) (Vitamin B6) P O-1 (04/00) [58-56-0] $150

1588004 58800-4 Pyrilamine Maleate (200 mg) I0B276 H (12/03) [59-33-6] $150

1589007 58900-7 Pyrimethamine (200 mg) H G (07/02) [58-14-0] $150

1592001 59200-1 Pyrvinium Pamoate (500 mg) G [3546-41-6] $150

1592205 59220-5 Quazepam CIV (200 mg) F [36735-22-5] $199

1592227 59222-7 Quazepam Related Compound A (30 mg) (7-Chloro-1-(2,2,2-

trifluoroethyl)-5-(2-fluorophenyl)-1,3-dihydro-2H-1,4-benzodia-

zepine-2-one)

F n/f $468

1592409 59240-9 Quercetin (500 mg) F0B015 [6151-25-3] $150

1593004 59300-4 Quinacrine Hydrochloride (200 mg) F-1 [6151-30-0] $150

1593412 Quinapril Related Compound A (50 mg) (Ethyl[3S-

[2(R*),3a,11a beta]]-1,3,4,6,11,11a-hexahydro-3-methyl-1,4-

dioxo-alpha-(2-phenylethyl)-2H-pyrazino[1,2-b]isoquinoline-2-

acetate)

F0C114 1 [103733-49-9] $468

1593423 Quinapril Related Compound B (50 mg) (3-Isoquinolinecar-

boxylic acid, 2-[2-[(1-carboxy-3-phenylpropyl)amino]-1-oxo-

propyl]-1,2,3,4-tetrahydro-,[3S-[2[R*(R*)],3R*]]-)

F0C116 1 [85441-60-7] $468

1594007 59400-7 Quinethazone (1.5 g) G [73-49-4] $150

1594506 59450-6 Quinic Acid (200 mg) F [77-95-2] $150

1595000 59500-0 Quinidine Gluconate (200 mg) H1A028 H (04/03) [7054-25-3] $150

1595509 59550-9 Quinidine Sulfate (500 mg) H-1 H (12/99) [6591-63-5] $150

1597005 59700-5 Quinine Sulfate (200 mg) H [6119-70-6] $150

1597504 59750-4 Quininone (50 mg) G-1 [84-31-1] $468

1598008 59800-8 3-Quinuclidinyl Benzilate (25 mg) H G (11/01) [6581-06-2] $495

1598303 Ramipril (200 mg) F0C099 1 [87333-19-5] $150
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1598314 Ramipril Related Compound A (20 mg) (5-[[2-(ami-

noethyl)thio]methyl]-N,N-dimethyl-2-furanmethanine hemifu-

marate salt)

F0C100 1 [91224-69-0] $468

1598405 59840-5 Ranitidine Hydrochloride (200 mg) H0B268 G (01/04) [66357-59-3] $150

1598507 59850-7 Ranitidine Related Compound A (50 mg) (5-[[(2-ami-

noethyl)thio]methyl]-N,N-dimethyl-2-furanmethanamine hemi-

fumarate)

H1B137 H (01/04)

G (01/01)

[91224-69-0] $468

1598609 59860-9 Ranitidine Related Compound B (50 mg) (N,N’-bis[2-[[[5-

[(dimethylamino)methyl]-2-furanyl]methyl]thio]ethyl]-2-nitro-

1,1-ethenediamine)

G F-4 (04/02) [72126-78-4] $468

1598700 59870-0 Ranitidine Related Compound C (50 mg) (N-[2-[[[5-[(di-

methylamino)methyl]-2-furanyl]methyl]sulfinyl]ethyl]-N-methyl-

2-nitro-1,1-ethenediamine)

I1B136 I (01/04)

H (05/01)

[73851-70-4] $468

1599000 59900-0 Rauwolfia Serpentina (15 g) G [8063-17-0] $150

1600813 Repaglinide (200 mg) F0B265 [135062-02-1] $150

1600824 Repaglinide Related Compound A (50 mg) ((S)-3-Methyl-1-[2-

(1-piperidinyl)phenyl]butylamine, N-acetyl-L-glutamate salt)

F0B267 n/f $468

1600835 Repaglinide Related Compound B (50 mg) (3-Ethoxy-4-

ethoxycarbonyl-phenylacetic acid)

F0B269 [99469-99-5] $468

1600846 Repaglinide Related Compound C (25 mg) ((S)-2-Ethoxy-4-

[2-[[2-phenyl-1-[2-(1-piperidinyl)phenyl]ethyl]amino]-2-ox-

oethyl] benzoic acid)

F0B271 [107362-12-9] $468

1601000 60100-0 Reserpine (200 mg) N [50-55-5] $150

1602003 60200-3 Resorcinol (200 mg) H-1 H (04/01) [108-46-3] $150

1602706 60270-6 Ribavirin (200 mg) H G (08/01) [36791-04-5] $278

1603006 60300-6 Riboflavin (500 mg) (Vitamin B2) M-1 M (11/00) [83-88-5] $150

1603800 60380-0 Rifabutin (50 mg) G0B040 F (11/02) [72559-06-9] $150

1604009 60400-9 Rifampin (300 mg) J I (09/00) [13292-46-1] $150

1604202 60420-2 Rifampin Quinone (50 mg) H G (12/01) [13983-13-6] $150

1604600 60460-0 Rimexolone (100 mg) F [49697-38-3] $150

1604701 60470-1 Ritodrine Hydrochloride (200 mg) G-1 [23239-51-2] $150

1606208 60620-8 Roxarsone (200 mg) F [121-19-7] $150

1606503 60650-3 Rutin (100 mg) F [153-18-4] $150

1607007 60700-7 Saccharin (200 mg) G-3 G-2 (12/01) [81-07-2] $150

1608000 60800-0 Salicylamide (200 mg) F-4 F-3 (05/03) [65-45-2] $150

1609002 60900-2 Salicylic Acid (125 mg) J2B147 J-1 (08/03)

J (10/02)

I (07/99)

[69-72-7] $119

1609501 60950-1 Salicylic Acid Tablets (Dissolution Calibrator, Non-disinte-

grating) (33 tablets)

O N (02/02) [69-72-7] $150

1609807 60980-7 Salsalate (125 mg) G [552-94-3] $119

1609829 60982-9 Saquinavir Mesylate (200 mg) F0B008 [149845-06-7] $150

1609831 60983-1 Saquinavir Related Compound A (25 mg) (N-tert-butyl-dec-

ahydro-2-[2(R)-hydroxy-4-phenyl-3(S)-[[N-(2-quinolylcarbo-

nyl)-D-asparaginyl]amino]butyl]-(4aS,8aS)-isoquinoline-3(S)-

carboxamide)

F0B009 n/f $468

1610001 61000-1 Scopolamine Hydrobromide (250 mg) J0B051 I-1 (01/03) [6533-68-2] $150

1611004 61100-4 Secobarbital CII (200 mg) H [76-73-3] $199

1611900 61190-0 Selegiline Hydrochloride (200 mg) G [14611-52-0] $150

1611955 61195-5 Selenomethionine (100 mg) F0B006 [1464-42-2] $150

1612007 61200-7 Sennosides (250 mg) H1B223 2 H (04/04) [81-27-6] (A)

[128-57-4] (B)

$150
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1612506 61250-6 L-Serine (200 mg) G F-3 (11/00) [56-45-1] $150

1612608 61260-8 Silver Sulfadiazine (200 mg) I H (04/01) [22199-08-2] $150

1612630 61263-0 Silybin (50 mg) F [22888-70-6] $150

1612641 61264-1 Silydianin (20 mg) F [29782-68-1] $150

1612652 61265-2 Simethicone (50 g) G F (07/00) [8050-81-5] $150

1612700 61270-0 Simvastatin (200 mg) H1B093 H (07/03)

G (02/02)

F-1 (05/99)

[79902-63-9] $150

1612801 61280-1 Sisomicin Sulfate (500 mg) H (04/04)

G (10/00)

[53179-09-2] $150

1613509 61350-9 Sodium Ascorbate (200 mg) G-1 [134-03-2] $150

1613600 61360-0 Sodium Butyrate (25 mg) F [156-54-7] $150

1614002 61400-2 Sodium Fluoride (1 g) H-1 H (05/01) [7681-49-4] $150

1614308 61430-8 Sodium Lactate (200 mg) H G (06/00) [867-56-1] $150

1614501 61450-1 Sodium Nitroprusside (500 mg) H G (11/99) [13755-38-9] $150

1614603 61460-3 Sodium Propionate (200 mg) F-1 F (03/02) [6700-17-0] $150

1614669 Sodium Starch Glycolate (400 mg) F0C087 1 [9063-38-1] $150

1614705 61470-5 Sodium Stearyl Fumarate (200 mg) G F-2 (05/01) [4070-80-8] $150

1616008 61600-8 1,4-Sorbitan (200 mg) I0A003 H (04/03)

G (02/00)

[27299-12-3] $150

1617000 61700-0 Sorbitol (125 mg) H1B139 H (01/04) [50-70-4] $119

1618003 61800-3 Spectinomycin Hydrochloride (200 mg) F-2 [22189-32-8] $150

1619006 61900-6 Spironolactone (125 mg) J-1 [52-01-7] $119

1619505 61950-5 Squalane (500 mg) G-1 [111-01-3] $150

1620005 62000-5 Stanozolol CIII (200 mg) F-3 F-2 (02/01) [10418-03-8] $199

1621008 62100-8 Stearic Acid (500 mg) J I (10/01) [57-11-4] $150

1622000 62200-0 Stearyl Alcohol (125 mg) H-1 H (09/99) [112-92-5] $119

1623003 62300-3 Streptomycin Sulfate (200 mg) J0B195 I (04/03) [3810-74-0] $150

1623502 62350-2 Succinylcholine Chloride (500 mg) H [71-27-2] $150

1623604 62360-4 Succinylmonocholine Chloride (150 mg) G F-1 (02/01) [71-27-2] $468

1623626 62362-6 Sucralose (400 mg) G0B028 F (04/03) [56038-13-2] $150

1623637 62363-7 Sucrose (100 mg) H0B002 G-1 (03/03)

G (05/99)

[57-50-1] $150

1623648 62364-8 Sufentanil Citrate CII (25 mg) H0B208 G (05/03)

F-1 (04/02)

F (09/99)

[60561-17-3] $199

1623670 62367-0 Sulbactam (250 mg) G F-1 (05/00) [68373-14-8] $150

1623681 62368-1 Sulconazole Nitrate (200 mg) F-1 F (05/02)) [61318-91-0] $150

1623706 62370-6 Sulfabenzamide (200 mg) G [127-71-9] $150

1623808 62380-8 Sulfacetamide (300 mg) G-1 [144-80-9] $150

1624006 62400-6 Sulfacetamide Sodium (500 mg) I H (08/01) [6209-17-2] $150

1624505 62450-5 Sulfachlorpyridazine (200 mg) F [80-32-0] $150

1625009 62500-9 Sulfadiazine (200 mg) I [68-35-9] $150

1626001 62600-1 Sulfadimethoxine (200 mg) F-3 F-2 (03/99) [122-11-2] $150

1626500 62650-0 Sulfadoxine (200 mg) F-2 F-1 (07/02) [2447-57-6] $150

1628007 62800-7 Sulfamerazine (1 g) H [127-79-7] $150

1629000 62900-0 Sulfamethazine (1 g) G-3 [57-68-1] $150

1630009 63000-9 Sulfamethizole (200 mg) F-3 F-2 (01/03) [144-82-1] $150

1631001 63100-1 Sulfamethoxazole (200 mg) I-1 I (04/02) [723-46-6] $150
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1631500 63150-0 Sulfamethoxazole N4-glucoside (25 mg) H G (11/01) n/f $468

1632004 63200-4 Sulfanilamide (5 g) O0B047 N (01/04) [63-74-1] $150

1633007 63300-7 Sulfanilamide Melting Point Standard (500 mg) (Approxi-

mately 165 degrees)

K0B133 2 J-1 (03/04)

J (09/99)

[63-74-1] $72

1633506 63350-6 Sulfanilic Acid (200 mg) G F-2 (09/00) [121-57-3] $468

1634000 63400-0 Sulfapyridine (200 mg) H [144-83-2] $150

1635002 63500-2 Sulfapyridine Melting Point Standard (1 g) (Approximately

191 degrees)

J I (07/00) [144-83-2] $88

1635206 63520-6 Sulfaquinoxaline (200 mg) F0A005 [59-40-5] $150

1636005 63600-5 Sulfasalazine (125 mg) G-2 G-1 (06/99) [599-79-1] $119

1636504 63650-4 Sulfathiazole (350 mg) H G (08/00) [72-14-0] $150

1637008 63700-8 Sulfinpyrazone (200 mg) G [57-96-5] $150

1638000 63800-0 Sulfisoxazole (200 mg) J I-1 (06/99) [127-69-5] $150

1639003 63900-3 Sulfisoxazole Acetyl (200 mg) H-1 [80-74-0] $150

1640002 64000-2 Sulfisoxazole Diolamine (500 mg) F [4299-60-9] $150

1642008 64200-8 Sulindac (200 mg) H G-1 (12/01) [38194-50-2] $150

1642507 64250-7 Suprofen (200 mg) F [40828-46-4] $150

1642700 Tacrine Hydrochloride (500 mg) F0C119 1 [1684-40-8] $150

1643000 64300-0 Talbutal CIII (250 mg) F [115-44-6] $199

1643306 64330-6 Tamoxifen Citrate (200 mg) H G-2 (09/01)

G-1 (05/00)

[54965-24-1] $150

1643361 Taurine (100 mg) F0C104 1 [107-35-7] $150

1643408 64340-8 Temazepam CIV (200 mg) G F (12/99) [846-50-4] $199

1643500 64350-0 Terbutaline Sulfate (125 mg) H G (04/99) [23031-32-5] $119

1643703 64370-3 Terconazole (200 mg) G-2 G-1(04/01)

G (03/99)

[67915-31-5] $150

1643805 64380-5 Terfenadine (200 mg) H G (12/99) [50679-08-8] $150

1643907 64390-7 Terfenadine Related Compound A (100 mg) (1-[4-(1,1-di-

methylethyl)phenyl]-4-[4-(hydroxydiphenylmethyl)-1-piperidi-

nyl]-1-butanone)

G n/f $468

1643929 64392-9 Terfenadine Related Compound B (50 mg) (Terfenadine-N-

oxide)

F n/f $468

1644003 64400-3 Terpin Hydrate (750 mg) G [2451-01-6] $150

1645006 64500-6 Testolactone CIII (125 mg) F-1 [968-93-4] $159

1646009 64600-9 Testosterone CIII (125 mg) I [58-22-0] $159

1647001 64700-1 Testosterone Cypionate CIII (200 mg) G-1 G (08/01) [58-20-8] $199

1648004 64800-4 Testosterone Enanthate CIII (200 mg) J [315-37-7] $199

1649007 64900-7 Testosterone Propionate CIII (200 mg) L K-1 (11/01) [57-85-2] $199

1650006 65000-6 Tetracaine Hydrochloride (200 mg) J [136-47-0] $150

1651009 65100-9 Tetracycline Hydrochloride (200 mg) K [64-75-5] $150

1652001 65200-1 Tetrahydrozoline Hydrochloride (200 mg) G1A015 G (03/03) [522-48-5] $150

1652500 Thalidomide (200 mg) F0C107 1 [50-35-1] $175

1653004 65300-4 Theophylline (200 mg) J0B180 I (01/04) [58-55-9] $150

1653106 65310-6 Theophylline Extended-Release Beads (Drug Release Cali-

brator, Multiple Unit) (20 g)

F-1 [58-55-9] $150

1655000 65500-0 Thiabendazole (100 mg) G0A027 F-1 (04/03)

F (04/01)

[148-79-8] $150

1656002 65600-2 Thiamine Hydrochloride (500 mg) (Vitamin B1 Hydrochloride) O N (11/02)

M-1 (04/99)

[67-03-8] $150

1656308 65630-8 Thiamylal CIII (200 mg) F [77-27-0] $199

1657005 65700-5 Thiethylperazine Malate (200 mg) G F-1 (09/00) [52239-63-1] $150
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1658008 65800-8 Thiethylperazine Maleate (200 mg) F-1 [1179-69-7] $150

1659000 65900-0 Thimerosal (500 mg) H G (12/99) [54-64-8] $150

1660000 66000-0 Thioguanine (200 mg) F-1 [154-42-7] $150

1661002 66100-2 Thiopental CIII (250 mg) I [76-75-5] $199

1662504 66250-4 Thioridazine (200 mg) H [50-52-2] $150

1663008 66300-8 Thioridazine Hydrochloride (200 mg) H [130-61-0] $150

1663700 66370-0 Thiostrepton (200 mg) F1B022 F (11/02) [1393-48-2] $150

1664000 66400-0 Thiotepa (500 mg) I H (01/99) [52-24-4] $150

1665003 66500-3 Thiothixene (250 mg) G [3313-26-6 ] $150

1666006 66600-6 (E)-Thiothixene (100 mg) H G-1 (05/00) [3313-27-7] $468

1667100 66710-0 Thonzonium Bromide (200 mg) F [553-08-2] $150

1667202 66720-2 L-Threonine (200 mg) G F-3 (12/00) [72-19-5] $150

1667279 66727-9 Thromboplastin, Human Recombinant (set) (1 vial Thrombo-

plastin and 1 vial Diluent)

F [9002-05-5] $150

1667304 66730-4 Ticarcillin Monosodium Monohydrate (200 mg) H G-1 (03/99) [74682-62-5] $150

1667359 Tiletamine Hydrochloride (200 mg) F0C019 [14176-50-2] $150

1667406 66740-6 Timolol Maleate (200 mg) G-1 [26921-17-5] $150

1667520 Tinidazole (200 mg) F0C093 1 [19387-91-8] $150

1667530 Tinidazole Related Compound A (100 mg) (2-methyl-5-nitroi-

midazole)

F0C091 1 [696-23-1] $468

1667439 66743-9 Tioconazole (200 mg) H G (04/02) [65899-73-2] $150

1667450 66745-0 Tioconazole Related Compound A (25 mg) (1-[2,4-Dichloro-

beta-[(3-thenyl)-oxy]phenethyl]imidazole Hydrochloride)

G n/f $468

1667461 66746-1 Tioconazole Related Compound B (25 mg) (1-[2,4-Dichloro-

beta-[(2,5-dichloro-3-thenyl)oxy]phenethyl]imidazole Hydro-

chloride)

G n/f $468

1667472 66747-2 Tioconazole Related Compound C (25 mg) (1-[2,4-Dichloro-

beta-[(5-bromo-2-chloro-3-thenyl)-oxy]-phenethyl]imidazole

Hydrochloride)

G n/f $468

1667508 66750-8 Tobramycin (250 mg) K0B248 J (08/03) [32986-56-4] $150

1667552 66755-2 Tocainide Hydrochloride (125 mg) F-1 F (04/99) [35891-93-1] $119

1667600 66760-0 Alpha Tocopherol (250 mg) (Vitamin E Alcohol) M L-1 (01/00) [10191-41-0] $150

1667701 66770-1 Alpha Tocopheryl Acetate (250 mg) (Vitamin E Acetate) K J (06/99) [7695-91-2] $150

1667803 66780-3 Alpha Tocopheryl Acid Succinate (250 mg) (Vitamin E

Succinate)

F-5 F-4 (01/02) [4345-03-3] $150

1668001 66800-1 Tolazamide (200 mg) G-2 G-1 (06/00) [1156-19-0] $150

1669004 66900-4 Tolazoline Hydrochloride (300 mg) F [59-97-2] $150

1670003 67000-3 Tolbutamide (200 mg) I H (06/00) [64-77-7] $150

1670502 67050-2 Tolmetin Sodium (500 mg) I0B064 H (09/03) [64490-92-2] $150

1671006 67100-6 Tolnaftate (200 mg) I [2398-96-1] $150

1672009 67200-9 Toluenesulfonamides, ortho and para (200 mg of each

supplied in a set)

F-4 F-3 (11/99) [88-19-7] (o)

[70-55-3] (p)

$468

1672304 67230-4 Torsemide (200 mg) F0B090 [56211-40-6] $150

1672315 67231-5 Torsemide Related Compound A (75 mg) (4-[(3-methylphe-

nyl)amino]-3-pyridinesulfonamide)

F0B071 n/f $468

1672326 67232-6 Torsemide Related Compound B (75 mg) (N-[(n-butylamino)-

carbonyl]-4-[(3-methylphenyl)amino]-3-pyridinesulfonamide)

F0B083 n/f $468

1672337 67233-7 Torsemide Related Compound C (75 mg) (N-[(ethylamino)-

carbonyl]-4-[(3-methylphenyl)amino]-3-pyridinesulfonamide)

F0B078 n/f $468

1672803 67280-3 Transplatin (25 mg) H0B287 2 G (03/04) [14913-33-8] $468
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1673500 67350-0 Trazodone Hydrochloride (200 mg) F-2 [25332-39-2] $150

1674004 67400-4 Tretinoin (30 mg/ampule; 5 ampules) I2B185 I-1 (01/04)

I (01/02)

H (06/01)

[302-79-4] $150

1675007 67500-7 Triacetin (1 g) G-1 G (06/01) [102-76-1] $150

1676000 67600-0 Triamcinolone (250 mg) H-1 [124-94-7] $150

1677002 67700-2 Triamcinolone Acetonide (500 mg) K J (03/99) [76-25-5] $150

1678005 67800-5 Triamcinolone Diacetate (200 mg) G [67-78-7] $150

1679008 67900-8 Triamcinolone Hexacetonide (125 mg) G [5611-51-8] $119

1680007 68000-7 Triamterene (200 mg) I [396-01-0] $150

1680506 68050-6 Triazolam CIV (200 mg) H0B041 G-1 (03/03) [28911-01-5] $199

1680608 68060-8 Tributyl Citrate (500 mg) F [77-94-1] $150

1680801 68080-1 Trichlorfon (200 mg) F [52-68-6] $150

1681000 68100-0 Trichlormethiazide (200 mg) H [133-67-5] $150

1682206 Triclosan (200 mg) F0B135 [3380-34-5] $150

1683005 68300-5 Tridihexethyl Chloride (200 mg) F-1 [4310-35-4] $150

1683504 68350-4 Trientine Hydrochloride (125 mg) F2B257 F-1 (09/03)

F (08/96)

[38260-01-4] $119

1683606 68360-6 Triethyl Citrate (500 mg) F-1 F (03/02) [77-93-0] $150

1685000 68500-0 Trifluoperazine Hydrochloride (200 mg) H0A010 G (03/03) [440-17-5] $150

1685500 68550-0 2-[N-(2,2,2-Trifluoro-ethyl)amino-5]-chlorobenzophenone

(25 mg)

F n/f $468

1686003 68600-3 Triflupromazine Hydrochloride (200 mg) F-1 [1098-60-8] $150

1686309 68630-9 Trifluridine (200 mg) F [70-00-8] $150

1686310 68631-0 Trifluridine Related Compound A (20 mg) (5-Carboxy-2’-

deoxyuridine)

F [14599-46-3] $468

1687006 68700-6 Trihexyphenidyl Hydrochloride (200 mg) J I (07/01) [52-49-3] $150

1689001 68900-1 Trimeprazine Tartrate (200 mg) F-3 F-2 (08/01) [4330-99-8] $150

1690000 69000-0 Trimethadione (200 mg) G [127-48-0] $150

1692006 69200-6 Trimethobenzamide Hydrochloride (500 mg) H-2 H-1 (06/02) [554-92-7] $150

1692505 69250-5 Trimethoprim (300 mg) J0B228 I (01/04) [738-70-5] $150

1693009 69300-9 Trioxsalen (200 mg) G [3902-71-4] $150

1694001 69400-1 Tripelennamine Citrate (200 mg) G F (02/03) [6138-56-3] $150

1695004 69500-4 Tripelennamine Hydrochloride (200 mg) J [154-69-8] $150

1696007 69600-7 Triprolidine Hydrochloride (500 mg) I H-1 (02/02) [6138-79-0] $150

1696109 69610-9 Triprolidine Hydrochloride Z-Isomer (100 mg) G F-1 (02/02) n/f $468

1696200 69620-0 Trisalicylic Acid (100 mg) G F-1 (10/99) n/f $468

1697000 69700-0 Troleandomycin (250 mg) F-1 [2751-09-9] $150

1698002 69800-2 Tromethamine (125 mg) G F-3 (07/99) [77-86-1] $119

1699005 69900-5 Tropicamide (125 mg) G-1 G (02/99) [1508-75-4] $119

1700002 70000-2 Trypsin Crystallized (300 mg) H G (12/99) [9002-07-7] $150

1700501 70050-1 L-Tryptophan (200 mg) G-1 G (09/00) [73-22-3] $150

1702008 70200-8 Tubocurarine Chloride (250 mg) K-1 [6989-98-6] $150

1703805 Tylosin (250 mg) F0C008 [1401-69-0] $150

1704003 70400-3 Tyloxapol (600 mg) H G (02/00) [25301-02-4] $150

1704502 70450-2 Tyropanoate Sodium (500 mg) F [7246-21-1] $150

1705006 70500-6 L-Tyrosine (500 mg) J [60-18-4] $150

1705301 Ubidecarenone (200 mg) F0B191 [303-98-0] $150

1705312 Ubidecarenone for System Suitability (25 mg) F0B194 [303-98-0] $150

1705505 70550-5 Undecylenic Acid (200 mg) G-1 G (01/02) [112-38-9] $150
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1705800 70580-0 Uracil Arabinoside (50 mg) G F-1 (06/99) [3083-77-0] $150

1706009 70600-9 Uracil Mustard (500 mg) F [66-75-1] $150

1706701 Urea C 13 (100 mg) F0C078 1 [57-13-6] $175

1707806 70780-6 Ursodiol (125 mg) G F-1 (11/01)

F (09/99)

[128-13-2] $119

1707908 70790-8 Valerenic Acid (25 mg) G0B146 F (01/04) [3569-10-6] $669

1708503 70850-3 L-Valine (200 mg) F-2 F-1 (05/02) [72-18-4] $150

1708707 70870-7 Valproic Acid (500 mg) J1B127 J (01/04)

I-1 (11/00)

[99-66-1] $150

1708729 70872-9 Valproic Acid Related Compound A (0.25 mL) (diallylacetic

acid)

F1B156 F (01/03) [99-67-2] $200

1709007 70900-7 Vancomycin Hydrochloride (4 vials, each vial contains

100,500 mcg of vancomycin activity)

L K (08/01) [1404-93-9] $150

1710006 71000-6 Vanillin (200 mg) I H (04/99) [121-33-5] $150

1711009 71100-9 Vanillin Melting Point Standard (1 g) (Approximately 82 de-

grees)

J I-1 (03/03)

I (11/00)

[121-33-5] $88

1711166 Vecuronium Bromide Related Compound A (25 mg) (3alpha,

17beta-diacetyl-oxy-2beta, 16beta-bispiperidinyl-5alpha-an-

drostan)

F0B178 n/f $468

1711202 71120-2 Verapamil Hydrochloride (200 mg) G F-4 (06/00) [152-11-4] $150

1711304 71130-4 Verapamil Related Compound A (50 mg) (3,4-Dimethoxy-

alpha-[3-(methylamino)propyl]-alpha-(1-methylethyl)-benze-

neacetonitrile monoHydrochloride)

H G (01/01) n/f $468

1711406 71140-6 Verapamil Related Compound B (50 mg) (alpha-[2-[[2-(3,4-

dimethoxyphenyl)-ethyl]methylamino]ethyl]-3,4-dimethoxy-al-

pha-(1-methylethyl)-benzeneacetonitrile monoHydrochloride)

G [1794-55-4] $468

1711472 Verteporfin Related Compound A (50 mg) ((+/-)18-Ethenyl-

4,4a-dihydro-3,4-bis(methoxycarbonyl)-4a,8,14,19-tetra-

methyl-23H,25H-benzo[b]prophine-9,13-dipropanoic acid)

F0C167 1 n/f $468

1711508 71150-8 Vidarabine (200 mg) G-1 [24356-66-9] $150

1713004 71300-4 Vinblastine Sulfate (50 mg/ampule) L K (05/99) [143-67-9] $340

1714007 71400-7 Vincristine Sulfate (50 mg/ampule) O0B062 N (01/03)

M (04/99)

[2068-78-2] $461

1715000 71500-0 Viomycin Sulfate (200 mg) F [37883-00-4] $150

1716002 71600-2 Vitamin A (24 capsules each containing vitamin A acetate in

cottonseed oil)

U (04/04) [127-47-9] $150

1717504 71750-4 Vitamin D Assay System Suitability (1.5 g) F [67-97-0] $150

1717708 Vitexin (30 mg) F0C142 1 [3681-93-4] $500

1719000 71900-0 Warfarin (200 mg) H-2 H-1 (11/01) [81-81-2] $150

1719102 71910-2 Warfarin Related Compound A (50 mg) (3-(o-hydroxyphenyl)-

5-phenyl-2-cyclohexen-1-one)

G1B111 G (01/04) [37209-23-7] $150

1720000 72000-0 Xanthanoic Acid (100 mg) G-1 G (12/00) [82-07-5] $468

1720203 72020-3 Xanthone (100 mg) F-1 [90-47-1] $468

1720407 72040-7 Xylazine (200 mg) F [7361-61-7] $150

1720429 72042-9 Xylazine Hydrochloride (200 mg) F [23076-35-9] $150

1720600 72060-0 Xylitol (1 g) G0B037 F-3 (11/02)

F-2 (05/00)

[87-99-0] $150

1721002 72100-2 Xylometazoline Hydrochloride (125 mg) I0B101 H-1 (05/03) [1218-35-5] $119

1722005 72200-5 Xylose (1 g) F [58-86-6] $150

1724000 72400-0 Yohimbine Hydrochloride (200 mg) F [65-19-0] $150

1724306 72430-6 Zalcitabine (200 mg) F [7481-89-2] $150
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1724317 Zalcitabine Related Compound A (50 mg) (2’,3’-Didehydro-

2’,3’-dideoxycytidine)

F0B234 [7481-88-1] $468

1724500 72450-0 Zidovudine (400 mg) G F (09/01) [30516-87-1] $150

1724521 72452-1 Zidovudine Related Compound B (25 mg) (3’-chloro-3’-deox-

ythymidine)

G0B116 F-1 (03/03)

F (06/01)

[25526-94-7] $468

1724532 72453-2 Zidovudine Related Compound C (100 mg) (thymine) F-1 F (09/01) [65-71-4] $468

1724656 Zileuton (150 mg) F0C062 1 [111406-87-2] $150

1724667 Zileuton Related Compound A (50 mg) (N-(1-Benzo[b]thien-2-

ylethyl) urea)

F0B316 n/f $468

1724678 Zileuton Related Compound B (50 mg) (2-(Benzo[b]thien-2-

oyl)benzo[b]thiophene)

F0B313 n/f $468

1724689 Zileuton Related Compound C (50 mg) (1-Benzo[b]thien-2-

ylethanone)

F0B299 n/f $468

1724805 72480-5 Zolazepam Hydrochloride (500 mg) G0C023 2 F-1 (03/04)

F (05/02)

[33754-49-3] $150
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Melting Point Standard - Acetanilide (500 mg; approxi-

mately 114 degrees)

1004001 Acetanilide Melting Point Standard (500 mg) (Approximately

114 degrees)

02200-3 3-Amino-4-carboxamidopyrazole Hemisulfate (50 mg)

(Limit Test)
1013024 Allopurinol Related Compound A (50 mg) (3-Amino-4-car-

boxamidopyrazole Hemisulfate)

Vitamin C 1043003 Ascorbic Acid (1 g) (Vitamin C)

06300-0 5-Benzyl-3,6-dioxo-2-piperazineacetic Acid (250 mg)

(Limit Test)
1043728 Aspartame Related Compound A (75 mg) (5-Benzyl-3,6-

dioxo-2-piperazineacetic Acid)

11670-8 4-(4-Chlorophenyl)-2-pyrrolidinone (75 mg) (Limit Test) 1048222 Baclofen Related Compound A (50 mg) (4-(4-Chlorophenyl)-

2-pyrrolidinone)

02250-2 4-Amino-6-chloro-1,3-benzenedisulfonamide (100 mg)

(Limit Test)
1057507 Benzothiadiazine Related Compound A (100 mg) (4-Amino-

6-chloro-1,3-benzenedisulfonamide)

61500-5 Sodium Taurocholate (20 g) 1071304 Bile Salts (10 g) (Sodium Taurocholate)

02610-6 3-Amino-4-phenoxy-5-sulfamoylbenzoic Acid (25 mg)

(Limit Test)
1078325 Bumetanide Related Compound A (25 mg) (3-Amino-4-

phenoxy-5-sulfamoylbenzoic Acid)

46660-8 3-Nitro-4-phenoxy-5-sulfamoylbenzoic Acid (25 mg)

(Limit Test)
1078336 Bumetanide Related Compound B (25 mg) (3-Nitro-4-phe-

noxy-5-sulfamoylbenzoic Acid)

Melting Point Standard - Caffeine (1 g; approximately

236 degrees)

1086006 Caffeine Melting Point Standard (1 g) (Approximately

236 degrees)

Vitamin B5 1087009 Calcium Pantothenate (200 mg) (Vitamin B5)

42430-2 3-O-Methylcarbidopa (50 mg) 1095517 Carbidopa Related Compound A (50 mg) (3-O-Methylcarbi-

dopa)

02620-8 alpha-Aminopropiophenone Hydrochloride (50 mg) (Limit
Test)

1096804 Cathinone Hydrochloride CI (50 mg) (alpha-Aminopropio-

phenone Hydrochloride)

11500-2 7-Chloro-1,3-dihydro-5-phenyl-2H-1,4-benzodiazepin-2-

one 4-oxide (25 mg) (Limit Test)
1110020 Chlordiazepoxide Related Compound A (25 mg) (7-Chloro-

1,3-dihydro-5-phenyl-2H-1,4-benzodiazepin-2-one 4-Oxide)

11550-1 2-Chloro-3,5-dimethyl-phenol (50 mg) (Limit Test) 1122722 Chloroxylenol Related Compound A (50 mg) (2-chloro-3,5-

dimethylphenol)

02240-6 2-Amino-4-chlorophenol (50 mg) (Limit Test) 1130527 Chlorzoxazone Related Compound A (50 mg) (2-Amino-4-

chlorophenol)

Vitamin D3 1131009 Cholecalciferol (30 mg/ampule; 5 ampules) (Vitamin D3)

32720-4 3-Hydroxy-1-methylquinuclidinium Bromide (250 mg)

(Limit Test)
1135021 Clidinium Bromide Related Compound A (250 mg) (3-

Hydroxy-1-methylquinuclindinium Bromide)

02460-0 3-Amino-4-(2-chloro-phenyl)-6-nitrocarbostyril (25 mg)

(Limit Test)
1140327 Clonazepam Related Compound A (25 mg) (3-Amino-4-(2-

chlorophenyl)-6-nitrocarbostyril)

02380-0 2-Amino-2’-chloro-5-nitrobenzophenone (25 mg) (Limit
Test)

1140338 Clonazepam Related Compound B (25 mg) (2-Amino-2’-

chloro-5-nitrobenzophenone)

11650-4 (o-Chlorophenyl)diphenyl-methanol (25 mg) (Limit Test) 1141024 Clotrimazole Related Compound A (25 mg) ((o-chlorophe-

nyl)diphenylmethanol)

Vitamin B12 1152009 Cyanocobalamin (1.5 g of mixture with mannitol; 10.7 mcg/

mg of mixture) (Vitamin B12)

15870-8 Cyclosporine U (25 mg) DISCONTINUED 1158650 Cyclosporine Resolution Mixture (25 mg)

00200-6 5-Acetamido-3-amino-2,4,6-triiodobenzoic Acid (50 mg)

(Limit Test)

1184027 Diatrizoic Acid Related Compound A (50 mg) (5-Acetamido-

3-amino-2,4,6-triiodobenzoic Acid)

42420-0 2-Methylamino-5-chlorobenzophenone (25 mg) (Limit
Test)

1185020 Diazepam Related Compound A (25 mg) (2-Methyl-amino-5-

chlorobenzophenone)

Vitamin D2 1239005 Ergocalciferol (30 mg/ampule; 5 ampules) (Vitamin D2)

1268820 Etoposide Related Compound A (25 mg) (4’-Demethyle-

pipodophyllotoxin 9-[4,6-O-(R)-ethylidene-alpha-D-gluco-

pyranoside) DISCONTINUED

1268852 Etoposide Resolution Mixture (30 mg)

07350-3 2-(4-Biphenylyl)propionic Acid (100 mg) (Limit Test) 1285760 Flurbiprofen Related Compound A (100 mg) (2-(4-Bipheny-

lyl)propionic Acid)

Vitamim Bc

Vitamin M

1286005 Folic Acid (500 mg) (Vitamin M or Vitamin Bc)
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08650-5 Calcium Formyltetrahydrofolate (50 mg) (AS) (For Quali-

tiative Use Only)

1286027 Folic Acid Related Compound A (50 mg) (Calcium Formyl-

tetrahydrofolate)

11510-4 2-Chloro-4-N-furfuryl-amino-5-sulfamolybenzoic acid

(50 mg) (Limit Test)
1287020 Furosemide Related Compound A (50 mg) (2-Chloro-4-N-

furfurylamino-5-sulfamoylbenzoic Acid)

11900-3 4-Chloro-5-sulfamoylanthranilic Acid (100 mg) (Limit
Test)

1287030 Furosemide Related Compound B (100 mg) (4-Chloro-5-

sulfamoylanthranilic Acid)

07500-4 4,4’-Bis[4-(p-chlorophenyl)-4-hydroxypiperidino]-butyro-

phenone (25 mg) (Limit Test)

1303013 Haloperidol Related Compound A (25 mg) (4,4-Bis[(4-p-

chlorophenyl)-4-hydroxy-piperidino]-butyrophenone)

11230-0 p-Chlorobenzhydrylpiperazine (25 mg) 1333058 Hydroxyzine Related Compound A (25 mg) (p-Chlorobenz-

hydrylpiperazine)

33010-7 Hydroxypropyl Methylcellulose Phthalate (100 mg) 1335304 Hypromellose Phthalate (100 mg)

07480-1 N,N’-Bis-(1,3-dihydroxy-2-propyl)-5-amino-2,4,6-triiodoi-

sophthalamide (50 mg) (Limit Test)
1344724 Iopamidol Related Compound A (50 mg) (N,N’-Bis-(1,3-

dihydroxy-2-propyl)-5-amino-2,4,6-triiodoiso-phthalamide)

68800-9 3-(3,4,6-Trihydroxyphenyl)-alanine (50 mg) (Limit Test) 1361010 Levodopa Related Compound A (50 mg) (3-(3,4,6-Trihy-

droxyphenyl)-alanine)

02490-5 2-Amino-2’,5-dichlorobenzophenone (25 mg) (Limit Test) 1370338 Lorazepam Related Compound B (25 mg) (2-Amino-2’,5-

dichlorobenzophenone)

11310-9 6-Chloro-4-(o-chloro-phenyl)-2-quinazolinecarboxalde-

hyde (25 mg) (Limit Test)
1370349 Lorazepam Related Compound C (25 mg) (6-Chloro-4-(o-

chlorophenyl)-2-quinazolinecarboxaldehyde)

11320-0 6-Chloro-4-(o-chloro-phenyl)-2-quinazolinecarboxylic Acid

(25 mg) (Limit Test)
1370350 Lorazepam Related Compound D (25 mg) (6-Chloro-4-(o-

chlorophenyl)-2-quinazolinecarboxylic Acid)

11330-2 6-Chloro-4-(o-chloro-phenyl)-2-quinazoline Methanol

(25 mg) (Limit Test)
1370360 Lorazepam Related Compound E (25 mg) (6-Chloro-4-(o-

chlorophenyl)-2-quinazoline Methanol)

Vitamin K3 1381006 Menadione (200 mg) (Vitamin K3)

02420-2 4-Amino-6-chloro-N-3-methyl-m-benzenedisulfonamide

(100 mg) (Limit Test)

1424018 Methyclothiazide Related Compound A (100 mg) (4-amino-

6-chloro-N-3-methyl-m-benzenedisulfonamide)

53350-1 alpha-Phenyl-2-piperidineacetic Acid Hydrochloride

(50 mg) (Limit Test)
1434022 Methylphenidate Related Compound A (50 mg) (alpha-

Phenyl-2-piperidineacetic Acid Hydrochloride)

Vitamin B3 1462006 Niacinamide (500 mg) (Vitamin B3)

46600-7 5-Nitro-2-furfuraldazine (500mg) 1466007 Nitrofurazone Related Compound A (500 mg) (5-Nitro-2-

furfuraldazine)

11400-0 7-Chloro-1,3-dihydro-5-phenyl-2H-1,4-benzodiazepin-2-

one (50 mg) (Limit Test)
1468400 Nordazepam CIV (50 mg) (7-Chloro-1,3-dihydro-5-phenyl-

2H-1,4-benzodiazepin-2-one)

1477900 Octyl Methoxycinnamate (500 mg) 1477900 Octinoxate (500 mg) (Octyl Methoxycinnamate)

53180-1 Phenylcyclohexylglycolic Acid (100 mg) (Limit Test) 1485114 Oxybutynin Related Compound A (100 mg) (Phenylcyclo-

hexylglycolic Acid)

49400-2 Pancreatin (2 g) 1494057 Pancreatin Amylase and Protease (2 g)

49400-2 Pancreatin (2 g) 1494079 Pancreatin Lipase (2 g)

Melting Point Standard - Phenacetin (500 mg; approxi-

mately 135 degrees)

1514008 Phenacetin Melting Point Standard (500 mg) (Approximately

135 degrees)

Vitamin K1 1538006 Phytonadione (500 mg) (Vitamin K1)

54500-1 Plastic, Negative Control 1546707 Polyethylene, High Density (3 strips)

1329505 9-Hydroxypropantheline Bromide (50 mg) 1329505 Propantheline Bromide Related Compound A (50 mg) (9-

Hydroxypropantheline bromide)

21000-3 alpha-d-4-Dimethylamino-1,2-diphenyl-3-methyl-2-butanol

Hydrochloride (125 mg) (Limit Test)
1575206 Propoxyphene Related Compound A (50 mg) (alpha-d-4-

dimethylamino-1,2-diphenyl-3-methyl-2-butanol Hydrochlor-

ide)

Vitamin B6 1587001 Pyridoxine Hydrochloride (200 mg) (Vitamin B6)

Vitamin B2 1603006 Riboflavin (500 mg) (Vitamin B2)

Melting Point Standard - Sulfanilamide (1 g; approximately

165 degrees)

1633007 Sulfanilamide Melting Point Standard (500 mg) (Approxi-

mately 165 degrees)

Vitamin B1 Hydrochloride 1656002 Thiamine Hydrochloride (500 mg) (Vitamin B1 Hydrochlor-

ide)

Vitamin E Alcohol 1667600 Alpha Tocopherol (250 mg) (Vitamin E Alcohol)
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Former
Cat. No. Former Description/Cross Reference

Cat.
No. New Description

Vitamin E Acetate 1667701 Alpha Tocopheryl Acetate (250 mg) (Vitamin E Acetate)

Vitamin E Acid Succinate 1667803 Alpha Tocopheryl Acid Succinate (250 mg) (Vitamin E

Succinate)

Melting Point Standard - Vanillin (1 g; approximately

82 degrees)

1711009 Vanillin Melting Point Standard (1 g) (Approximately 82 de-

grees)
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Cat.
No.

Former
Cat. No. Description

Curr.
Lot Price

AMINO ACIDS

1012509 01250-9 L-Alanine (200 mg) F-2 $150

1021000 02100-0 Aminocaproic Acid (200 mg) F-4 $150

1042500 04250-0 L-Arginine (200 mg) G-1 $150

1042601 04260-1 Arginine Hydrochloride (125 mg) G0B060 $119

1161509 16150-9 L-Cysteine Hydrochloride (200 mg) H $150

1294808 Glutamine (100 mg) F0B244 $150

1294976 Glutamic Acid (200 mg) F0C069 $150

1295800 29580-0 Glycine (200 mg) F-3 $150

1308505 30850-5 L-Histidine (200 mg) G0A018 $150

1349502 34950-2 L-Isoleucine (200 mg) F-2 $150

1357001 35700-1 L-Leucine (200 mg) H0B237 $150

1359903 35990-3 Levocarnitine (400 mg) G0B197 $150

1359925 35992-5 Levocarnitine Related Compound A (100 mg) (3-carboxy-N,N,N-trimethyl-2-propen-1-

aminium chloride)

F-1 $200

1371501 37150-1 L-Lysine Acetate (200 mg) F $150

1372005 37200-5 L-Lysine Hydrochloride (200 mg) H $150

1411504 41150-4 L-Methionine (200 mg) G $150

1530503 53050-3 L-Phenylalanine (200 mg) H $150

1568506 56850-6 L-Proline (200 mg) F-2 $150

1612506 61250-6 L-Serine (200 mg) G $150

1667202 66720-2 L-Threonine (200 mg) G $150

1705006 70500-6 L-Tyrosine (500 mg) J $150

1708503 70850-3 L-Valine (200 mg) F-2 $150

BOTANICALS

ASAIN GINSENG

1291708 Powdered Asian Ginseng Extract (1.5 g) F0B289 $500

CAPSAICIN/CAPSICUM

1091108 09110-8 Capsaicin (100 mg) G-1 $150

1200600 20060-0 Dihydrocapsaicin (25 mg) G0C071 $150

CHAMOMILE

1040708 04070-8 Apigenin-7-glucoside (30 mg) F $468

CRANBERRY LIQUID

1134368 13436-8 Citric Acid (200 mg) F1B092 $150

1181302 18130-2 Dextrose (500 mg) J-1 $119

1286504 28650-4 Fructose (125 mg) I-2 $119

1374601 37460-1 Malic Acid (Racemic) (200 mg) G0B158 $150

1594506 59450-6 Quinic Acid (200 mg) F $150

1617000 61700-0 Sorbitol (125 mg) H1B139 $119

1623637 62363-7 Sucrose (100 mg) H0B002 $150

FEVERFEW

1500400 50040-0 Parthenolide (25 mg) F $150

GARLIC

1012145 01214-5 Agigenin (25 mg) F $150

1012950 01295-0 Alliin (25 mg) F $1,466

1115556 11555-6 beta-Chlorogenin (20 mg) F $150

1294848 29484-8 gamma-Glutamyl-S-allyl-L-cysteine (25 mg) F $649

GARLIC FLUID EXTRACT

1013057 01305-7 S-Allyl-L-Cysteine (25 mg) F $468
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Cat.
No.

Former
Cat. No. Description

Curr.
Lot Price

GINGER

1291504 29150-4 Powdered Ginger (500 mg) F $150

1606503 60650-3 Rutin (100 mg) F $150

GINKGO

1592409 59240-9 Quercetin (500 mg) F0B015 $150

HAWTHORN LEAF WITH FLOWER

1335202 33520-2 Hyperoside (50 mg) F $822

1717708 Vitexin (30 mg) F0C142 $500

LICORICE

1295888 Glycyrrhizic Acid (25 mg) F0C006 $468

MILK THISTLE

1443850 Powdered Milk Thistle Extract (250 mg) F0B321 $250

1612630 61263-0 Silybin (50 mg) F $150

1612641 61264-1 Silydianin (20 mg) F $150

SAW PALMETTO

1424233 42423-3 Methyl Caprate (300 mg) F $150

1424244 42424-4 Methyl Caproate (300 mg) F $150

1424255 42425-5 Methyl Caprylate (300 mg) F $150

1430305 43030-5 Methyl Laurate (500 mg) F $150

1430327 43032-7 Methyl Linoleate (5 x 50 mg) F $150

1430349 43034-9 Methyl Linolenate (5 x 50 mg) F $150

1431501 43150-1 Methyl Myristate (300 mg) F $150

1431556 43155-6 Methyl Oleate (500 mg) $150

1431603 43160-3 Methyl Palmitate (300 mg) F $150

1431625 43162-5 Methyl Palmitoleate (300 mg) F $150

1437508 43750-8 Methyl Stearate (300 mg) F $150

VALERIAN

1707908 70790-8 Valerenic Acid (25 mg) G0B146 $669

CHONDROITIN

1133570 Chondroitin Sulfate Sodium (300 mg) F0B256 $150

OTHER DIETARY SUPPLEMENTS

1133638 13363-8 Chromium Picolinate (100 mg) F $150

1150353 15035-3 Creatinine (100 mg) F $150

1611955 61195-5 Selenomethionine (100 mg) F0B006 $150

VITAMINS-MINERALS

1043003 04300-3 Ascorbic Acid (1 g) (Vitamin C) Q0B012 $150

1071508 07150-8 Biotin (200 mg) H1B019 $150

1086356 08635-6 Calcium Ascorbate (200 mg) F-1 $150

1087009 08700-9 Calcium Pantothenate (200 mg) (Vitamin B5) N-1 $150

1131009 13100-9 Cholecalciferol (30 mg/ampule; 5 ampules) (Vitamin D3) M0B157 $153

1131803 13180-3 Delta-4,6-cholestadienol (30 mg) F $150

1152009 15200-9 Cyanocobalamin (1.5 g of mixture with mannitol; 10.7 mcg/mg of mixture) (Vitamin B12) N $150

1179504 17950-4 Dexpanthenol (500 mg) I $154

1239005 23900-5 Ergocalciferol (30 mg/ampule; 5 ampules) (Vitamin D2) P0B275 $162

1241007 24100-7 Ergosterol (50 mg) H $150

1286005 28600-5 Folic Acid (500 mg) (Vitamin M or Vitamin Bc) P $150

1286027 28602-7 Folic Acid Related Compound A (50 mg) (Calcium Formyltetrahydrofolate) I0B176 $150

1381006 38100-6 Menadione (200 mg) (Vitamin K3) H-3 $150

1461003 46100-3 Niacin (200 mg) H-1 $150
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Cat.
No.

Former
Cat. No. Description

Curr.
Lot Price

1462006 46200-6 Niacinamide (500 mg) (Vitamin B3) M-1 $150

1494501 49450-1 Panthenol, Racemic (200 mg) G $150

1494807 49480-7 Pantolactone (500 mg) F $468

1538006 53800-6 Phytonadione (500 mg) (Vitamin K1) M-1 $150

1550001 55000-1 Potassium Gluconate (200 mg) G $150

1587001 58700-1 Pyridoxine Hydrochloride (200 mg) (Vitamin B6) P $150

1603006 60300-6 Riboflavin (500 mg) (Vitamin B2) M-1 $150

1613509 61350-9 Sodium Ascorbate (200 mg) G-1 $150

1614002 61400-2 Sodium Fluoride (1 g) H-1 $150

1656002 65600-2 Thiamine Hydrochloride (500 mg) (Vitamin B1 Hydrochloride) O $150

1667600 66760-0 Alpha Tocopherol (250 mg) (Vitamin E Alcohol) M $150

1667701 66770-1 Alpha Tocopheryl Acetate (250 mg) (Vitamin E Acetate) K $150

1667803 66780-3 Alpha Tocopheryl Acid Succinate (250 mg) (Vitamin E Succinate) F-5 $150

1716002 71600-2 Vitamin A (24 capsules each containing vitamin A acetate in cottonseed oil) $150

1717504 71750-4 Vitamin D Assay System Suitability (1.5 g) F $150
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No.

Former
Cat. No. Description

Curr.
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1012906 01290-6 Alfentanil Hydrochloride CII (500 mg) F0B016 $199

1014005 01400-5 Alphaprodine Hydrochloride CII (250 mg) F $199

1015008 01500-8 Alprazolam CIV (200 mg) H $199

1030001 03000-1 Amobarbital CII (200 mg) F-2 $199

1036008 03600-8 Anileridine Hydrochloride CII (250 mg) F $199

1042000 04200-0 Aprobarbital CIII (200 mg) (AS) F-1 $199

1059003 05900-3 Benzphetamine Hydrochloride CIII (200 mg) (AS) F-1 $199

1078700 07870-0 Buprenorphine Hydrochloride CIII (50 mg) F-1 $199

1079000 07900-0 Butabarbital CIII (200 mg) H0C007 $199

1081002 08100-2 Butalbital CIII (200 mg) G2B077 $199

1082504 08250-4 Butorphanol Tartrate CIV (500 mg) J $199

1089004 08900-4 Cannabidiol CI (25 mg) (AS) F-2 $199

1090003 09000-3 Cannabinol CI (25 mg) (AS) $199

1096804 09680-4 Cathinone Hydrochloride CI (50 mg) (alpha-Aminopropiophenone Hydrochloride) I $538

1109000 10900-0 Chlordiazepoxide CIV (200 mg) I0B063 $199

1110009 11000-9 Chlordiazepoxide Hydrochloride CIV (200 mg) G-4 $199

1140305 14030-5 Clonazepam CIV (200 mg) G1B175 $199

1140509 14050-9 Clorazepate Dipotassium CIV (125 mg) G0B027 $199

1143008 14300-8 Cocaine Hydrochloride CII (250 mg) I0B074 $199

1143802 14380-2 Codeine N-Oxide CI (50 mg) G0A034 $199

1144000 14400-0 Codeine Phosphate CII (100 mg) I-1 $199

1145003 14500-3 Codeine Sulfate CII (250 mg) H-2 $199

1180004 18000-4 Dextroamphetamine Sulfate CII (500 mg) H $208

1183002 18300-2 Diacetylmorphine Hydrochloride CI (25 mg) (AS) (Heroin Hydrochloride) J $199

1185008 18500-8 Diazepam CIV (100 mg) I $199

1187207 18720-7 Dichloralphenazone CIV (200 mg) F0B010 $199

1194009 19400-9 Diethylpropion Hydrochloride CIV (200 mg) H $199

1200804 20080-4 Dihydrocodeine Bitartrate CII (200 mg) H $199

1219008 21900-8 Diphenoxylate Hydrochloride CII (200 mg) I $199

1258305 25830-5 Ethchlorvynol CIV (0.7 ml) F0B011 $199

1270005 27000-5 Fentanyl Citrate CII (100 mg) J2B227 $199

1280009 28000-9 Fluoxymesterone CIII (200 mg) G-2 $199

1285002 28500-2 Flurazepam Hydrochloride CIV (200 mg) I $199

1295006 29500-6 Glutethimide CII (500 mg) F $199

1302305 30230-5 Halazepam CIV (200 mg) F $199

1307003 30700-3 Hexobarbital CIII (500 mg) F $199

1315001 31500-1 Hydrocodone Bitartrate CII (250 mg) J0A026 $199

1323000 32300-0 Hydromorphone Hydrochloride CII (50 mg) I $199

1356009 35600-9 Ketamine Hydrochloride CIII (250 mg) G-2 $199

1359506 35950-6 Levmetamfetamine CII (75 mg) F $199

1362001 36200-1 Levo-alpha-acetylmethadol Hydrochloride CII (25 mg) (AS) $199

1364007 36400-7 Levorphanol Tartrate CII (500 mg) H $199

1370305 37030-5 Lorazepam CIV (200 mg) H0B023 $199

1371002 37100-2 Lysergic Acid Diethylamide Tartrate CI (10 mg) (AS) (LSD) I $199

1375309 37530-9 Mazindol CIV (350 mg) H $199

1383001 38300-1 Meperidine Hydrochloride CII (200 mg) I $199

1386000 38600-0 Mephobarbital CIV (250 mg) G $199

1389008 38900-8 Meprobamate CIV (200 mg) G-1 $199

1398009 39800-9 Methadone Hydrochloride CII (200 mg) I0B163 $199
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1399001 39900-1 Methamphetamine Hydrochloride CII (125 mg) I $199

1404000 40400-0 Methaqualone CI (500 mg) F-1 $199

1405002 40500-2 Metharbital CIII (200 mg) F-2 $199

1413000 41300-0 Methohexital CIV (500 mg) F-2 $199

1425000 42500-0 4-Methyl-2,5-dimethoxyamphetamine Hydrochloride CI (25 mg) (AS) (STP) F $199

1429000 42900-0 Methylenedioxy-3,4-amphetamine Hydrochloride CI (25 mg) (AS) (MDA) F-1 $199

1433008 43300-8 Methylphenidate Hydrochloride CII (125 mg) I $159

1434000 43400-0 Methylphenidate Hydrochloride Erythro-Isomer CII (25 mg) J0B294 $538

1438001 43800-1 Methyltestosterone CIII (200 mg) J $199

1447002 44700-2 Morphine Monohydrate CII (50 mg) (AS) G $199

1448005 44800-5 Morphine Sulfate CII (500 mg) L0B056 $319

1452002 45200-2 Nalorphine Hydrochloride CIII (250 mg) I $199

1453526 45352-6 Naltrexone Related Compound A CII (30 mg) (N-(3-butenyl)-noroxymorphone Hydro-

chloride)

F $199

1454008 45400-8 Nandrolone CIII (50 mg) F-3 $538

1455000 45500-0 Nandrolone Decanoate CIII (250 mg) I $199

1456003 45600-3 Nandrolone Phenpropionate CIII (250 mg) H $199

1468400 46840-0 Nordazepam CIV (50 mg) (7-Chloro-1,3-dihydro-5-phenyl-2H-1,4-benzodiazepin-2-

one)

H1B035 $538

1473002 47300-2 Noroxymorphone Hydrochloride CII (50 mg) H $538

1482003 48200-3 Oxandrolone CIII (50 mg) G0B220 $199

1483006 48300-6 Oxazepam CIV (200 mg) G-1 $199

1485191 48519-1 Oxycodone CII (200 mg) I0B046 $199

1487007 48700-7 Oxymetholone CIII (200 mg) G1B247 $199

1488000 48800-0 Oxymorphone CII (500 mg) H0B214 $199

1505007 50500-7 Pentazocine CIV (500 mg) H $199

1507002 50700-2 Pentobarbital CII (200 mg) H-2 $199

1516003 51600-3 Phencyclidine Hydrochloride CII (25 mg) (AS) G1B025 $199

1516502 51650-2 Phendimetrazine Tartrate CIII (350 mg) G $199

1523009 52300-9 Phenmetrazine Hydrochloride CII (200 mg) F-2 $199

1524001 52400-1 Phenobarbital CIV (200 mg) J $199

1528501 52850-1 Phentermine Hydrochloride CIV (200 mg) H0B309 $199

1554501 55450-1 Prazepam CIV (500 mg) G0C066 $199

1574000 57400-0 Propoxyphene Hydrochloride CII (1 g) K $199

1575002 57500-2 Propoxyphene Napsylate CII (1 g) H $199

1592205 59220-5 Quazepam CIV (200 mg) F $199

1611004 61100-4 Secobarbital CII (200 mg) H $199

1620005 62000-5 Stanozolol CIII (200 mg) F-3 $199

1623648 62364-8 Sufentanil Citrate CII (25 mg) H0B208 $199

1643000 64300-0 Talbutal CIII (250 mg) F $199

1643408 64340-8 Temazepam CIV (200 mg) G $199

1645006 64500-6 Testolactone CIII (125 mg) F-1 $159

1646009 64600-9 Testosterone CIII (125 mg) I $159

1647001 64700-1 Testosterone Cypionate CIII (200 mg) G-1 $199

1648004 64800-4 Testosterone Enanthate CIII (200 mg) J $199

1649007 64900-7 Testosterone Propionate CIII (200 mg) L $199

1656308 65630-8 Thiamylal CIII (200 mg) F $199

1661002 66100-2 Thiopental CIII (250 mg) I $199

1680506 68050-6 Triazolam CIV (200 mg) H0B041 $199
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OFFICIAL USP DISTRIBUTORS

For the convenience of our customers outside the United States, USP has authorized distribution by the organizations or companies listed
below. Customers who order through these distributors should obtain information on ordering, pricing, and shipping directly from the
distributors. USP products distributed are listed in italics below each listing.

ASIA
INDIA

LGC Promochem
P.O. Box 8061
No. 142, 3rd Floor, 5th Cross
Rajamahal Villas Extension
Bangalore 560 080
INDIA
Tel: (91) (0) 80 361 4774
Fax: (91) (0) 80 361 3859
E-mail: in@promochem.com
Reference Standards; USP–NF
Asian Edition (Print)

LGC Promochem India
Private Ltd.
Flat 1204-B, 12th Floor
Jalvay Vilar Sector 1
Adi Shankaracharya Marg.
Powai, Mumbai 400 076
INDIA
Tel: (91) 22-570-0244
Fax: (91) 22-570-1005
E-mail: in@promochem.com
Reference Standards; USP–NF
Asian Edition (Print)

JAPAN

Maruzen International Co.
3-10 Nihombashi
2-Chome
Chuo-ku,Tokyo l03
JAPAN
Tel: (81) 3-3275-8591
Fax: (81) 3-3278-1937
USP–NF (Print or Electronic);
Pharmacopeial Forum; USP
Dictionary

Nankodo Company Ltd.
42-6, Hongo 3 Chome
Bunkyo-ku, Tokyo 113
JAPAN
Tel: (81) 3-3811-9950
Fax: (81) 3-3811-5031
USP–NF (Print or Electronic)

Society of Japanese
Pharmacopeia
USP Ref Stds Order Department
2-12-15 Shibuya
Shibuya-ku
Tokyo 150-0002
JAPAN
Tel: (81) 3-3400-7458
Fax: (81) 3-3400-3158
Reference Standards

EXPORTER TO KOREA

C&S Specialties, Inc.
121 Piermont Road
Norwood, NJ 07648
USA
Tel: 201-750-7740
Fax: 201-750-7742
Reference Standards

AUSTRALIA

Biolab (Australia) Ltd.
2 Clayton Road
Clayton, VIC 3168
AUSTRALIA
Tel: (61) 3-9263-4300
Fax: (61) 3-9562-9840
E-mail: info@selbybiolab.com.au
http://www.selbybiolab.com.au
Reference Standards

EUROPE
ENGLAND

Info Technology Supply, Ltd.
Talbot House
204-226 Imperial Drive
Harrow, Middlesex HA2 7HH
UNITED KINGDOM
Tel: (44) 81-429-3970
Fax: (44) 81-429-3642
USP–NF (Electronic)

LGC Promochem Ltd.
1st Floor, King George House
1-5 Harpsfield Broadway
Comet Way
Hatfield
Hertfordshire
AL10 9TF
UNITED KINGDOM
Tel: (44) 1707-252900
Fax: (44) 1707-262043
E-mail:
uksales@lgcpromochem.com
Reference Standards; USP–NF
(Print or Electronic); Pharmacopeial
Forum; USP Dictionary;
Chromatographic Reagents

Royal Pharmaceutical Society of
Great Britain
Medicines Testing Laboratory
36 York Place
Edinburgh EH1 3HU
UNITED KINGDOM
Tel: (44) 131-557-1284
Fax: (44) 131-556-0723
Reference Standards

The Stationery Office (TSO)
51 Nine Elms Lane
London SW8 5DR
UNITED KINGDOM
Tel: (44) 171-873-8236
Fax: (44) 171-873-8203
USP–NF (Print or Electronic);
Pharmacopeial Forum; USP
Dictionary; Chromatographic
Reagents

FRANCE

BEDI - Bureau d’etudes et de
documentation industrielle
8, place de la République
75011 Paris
FRANCE
Tel: (33) 1-47-00-62-63
Fax: (33) 1-47-00-04-69
USP–NF (Print or Electronic);
Pharmacopeial Forum; USP
Dictionary

Librairie Lavoisier
14, rue de Provigny
F-94236 Cachan Cedex
FRANCE
Tel: (33) 1-47-40-6700
Fax: (33) 1-47-40-6702
USP–NF on CD; USP–NF (Print)

LGC Promochem S.A.R.L.
6 rue Kastler - BP 76
67123 Molsheim
FRANCE
Tel: (33) 3-88-04-82-82
Fax: (33) 3-88-04-82-90
E-mail: fr@lgcpromochem.com
Reference Standards; USP–NF
(Print or Electronic); Pharmacopeial
Forum; USP Dictionary;
Chromatographic Reagents

GERMANY

Deutscher Apotheker Verlag
Postfach 10 10 61
D-70 009 Stuttgart
GERMANY
Tel: (49) 711-2582-341
Fax: (49) 711-2582-390
E-mail: service@deutscher-
apotheker-verlag.de
http://www.deutscher-apotheker-
verlag.de
USP–NF (Print or Electronic);
Pharmacopeial Forum

PHAST GmbH
Kardinal-Wendel-Str. 16
66424 Homburg / Saar
GERMANY
Tel: (49) 6841-98489-40
Fax: (49) 6841-993807
Reference Standards

LGC Promochem GmbH
Mercatorstrasse 51
46485 Wesel
GERMANY
Tel: (49) 281-9887-270
Fax: (49) 281-9887-299
E-mail: de@lgcpromochem.com
Reference Standards

ITALY

Licosa S.P.A.
Ufficio di Milano
Via Bartolin, 29
20155 Milano
ITALY
Tel: (02) 39265083
Fax: (02) 39217304
E-mail: licosami@licosa.com
USP–NF (Print or Electronic);
Pharmacopeial Forum; USP
Dictionary

Nova Chimica
Via Galileo Galilei, 47
20092 Cinisello Balsamo (MI)
ITALY
Tel: (02) 66045392
Fax: (02) 66045394
E-mail: info@novachimica.com
http://www.novachimica.com
Reference Standards

OEMF, S.P.A.
Via Palizzi, 88
20157 Milano
ITALY
Tel: (02) 33210320
Fax: (02) 33210200
USP–NF (Print or Electronic);
Pharmacopeial Forum

NETHERLANDS / BELGIUM

Kooyker Ginsberg Booksellers
Postbus 24, 2300 AA
Leiden
NETHERLANDS
Tel: (31) 71-516-0531
Fax: (31) 71-519-1499
USP–NF (Print or Electronic)

POLAND

LGC Promochem Sp.zo.o.
ul. Annopol 6
03-236 Warszawa
POLAND
Tel: (48) 228-11-23-99
Fax: (48) 226-76-90-80
E-mail: pl@lgcpromochem.com
Reference Standards; USP–NF
(Print or Electronic); Pharmacopeial
Forum; USP Dictionary;
Chromatographic Reagents
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SPAIN / PORTUGAL

LGC Promochem S.L.
Perú, 104 - Nave 3
08018 Barcelona
SPAIN
Tel: (34) 93-308-4181
Fax: (34) 93-307-3612
E-mail: es@lgcpromochem.com
Reference Standards; USP–NF
(Print or Electronic); Pharmacopeial
Forum; USP Dictionary;
Chromatographic Reagents

SWEDEN

LGC Promochem
Brinellgatan 4, Hus 4B
Box 1737
SE-501 17 Boras
SWEDEN
Tel: (46) 0-33-16-5315
Fax: (46) 0-33-16-5310
E-mail: se@lgcpromochem.com
Reference Standards; USP–NF
(Print or Electronic); Pharmacopeial
Forum; USP Dictionary;
Chromatographic Reagents

Prio Info AB
P.O. Box 1528
Prastgardsgatan 1, 14th fl.
172 29 Sundbyberg (Stockholm)
SWEDEN
Tel: (46) 0 8 441 1740
Fax: (46) 0 8 652 8115
USP–NF (Print or Electronic);
Pharmacopeial Forum

TURKEY

Ekin Kimya Ticaret Limited
Sirketi
Gokce Sok No. 10
Tolstoy Apt. 3/6
Erenkoy, Istanbul
TURKEY
Tel: (90) 216-302-8140
Fax: (90) 216-467-6228
Reference Standards; USP–NF
(Print or Electronic); Pharmacopeial
Forum; USP Dictionary

LATIN AMERICA
ARGENTINA

Carpe Scheider y Cia, S.A.
Godoy Cruz 2769, 5 Piso
1425 Buenos Aires
ARGENTINA
Tel: (54) 11-477-60477
Fax: (54) 11-477-59619
Reference Standards; USP–NF
(Print or Electronic); Pharmacopeial
Forum

Tradinco
Catamarca 3601
La Lucila
1636 Prov. Buenos Aires
ARGENTINA
Tel: (54) 11-479-43464
Fax: (54) 11-479-42621
USP–NF (Print or Electronic);
Pharmacopeial Forum

BRAZIL

Ayalla Marketing e
Representações Ltda.
(Ricera American Corp. - Filial nos
EUA)
Av. Barão de Vallim, 142 - Campo
Belo
04613-030 - Sao Paulo - SP
BRAZIL
Tel: (55) 11-5561-7486
Fax: (55) 11-5041-8434/5535-9606
E-mail: ayalla@ayalla.com.br
Reference Standards; USP–NF
(Print or Electronic); Pharmacopeial
Forum; USP Dictionary

MEXICO

Asociación Farmacéutica
Mexicana, AC (AFM)
Adolfo Prieto 1649-601
03100 México, D.F.
MEXICO
Tel: (5255) 5524-5685
Fax: (5255) 5534-5098
USP–NF (Print or Electronic);
Pharmacopeial Forum

Proquifa, S.A. de C.V.
Oriente 6 Mz. 26 Lote 13
Cuchilla del Tesoro
07900 México, D.F.
MEXICO
Tel: (5255) 5799-5250
Fax: (5255) 5796-6649
Email:
publicacion@proquifa.com.mx
http://www.proquifa.com.mx
Reference Standards; USP–NF
(Print or Electronic); Pharmacopeial
Forum; USP Dictionary

EXPORTER TO CENTRAL
AMERICA

Pharma Scientific
2820 San Bernardo Suite 9
Laredo, TX 78045
Tel: (956) 729-8110
Fax: (956) 729-8112
Email: pharma2@netscorp.net
Reference Standards; USP–NF
(Print or Electronic); Pharmacopeial
Forum; USP Dictionary

URUGUAY

Infodynamics S.R.L.
Solano Garcia 2612
CP 11300 Montevideo
URUGUAY
Tel: (59) 82-7100499
Fax: (59) 82-7100499
USP–NF (Print or Electronic);
Pharmacopeial Forum; USP
Dictionary

EXPORTER TO LATIN AMERICA

Farma International
9501 Old South Dixie Hwy.
Miami, FL 33156
USA
Tel: 305-670-4416
Fax: 305-670-4417
Reference Standards; USP–NF
(Print or Electronic); Pharmacopeial
Forum

MIDDLE EAST
ISRAEL

Ophir Analytical Ltd.
10 Miller Street
Petah Tikva 49280
ISRAEL
Tel: (972) 3-931-8983
Fax: (972) 3-930-2152
Reference Standards

Yozmot, Ltd.
P.O. Box 56055
Tel-Aviv 61560
ISRAEL
Tel: (972) 3-528-4851
Fax: (972) 3-528-5397
USP–NF (Print or Electronic)

SOUTH AFRICA

Industrial Analytical (Pty) LTD
Kyalami Business Park
Industrial Analytical House
4 Indianapolis Road
Kyalami, 1684,
Republic of South Africa
Tel: (27) 11-466-4321
Fax: (27) 11-466-4611
Email:
info@industrialanalytical.co.za
http://www.industrialanalytical.co
Reference Standards; USP–NF
(Print or Electronic); Pharmacopeial
Forum; USP Dictionary;
Chromatographic Reagents

NORTH AMERICA
USA

National Technical Information
Service
5285 Port Royal Road
Springfield, VA 22161
USA
Tel: 703-605-6400
Fax: 703-605-6715
USP–NF (Print or Electronic)

Rittenhouse Book
Distributors, Inc.
522 Feheley Drive
King of Prussia, PA 19406
USA
Tel: 800-345-6425
Fax: 800-223-7488
USP–NF (Print or Electronic);
Pharmacopeial Forum; USP
Dictionary

CANADA

A&C American Chemicals Ltd.
3010 De Baene Street
Montreal, Quebec H4S IL2
CANADA
Tel: 514-336-1493
Fax: 514-336-1768
E-mail: acamchem@qc.aibn.com
Reference Standards

Login Brothers Canada
Manitoba Location
324 Saulteaux Crescent
Winnipeg, Manitoba R3J 3T2
CANADA
Ontario Location
291 Traders Boulevard
Mississauga, Ontario L4Z 2E5
CANADA
Tel: 800-665-1148
Fax: 800-665-0103
E-mail: mc@lb.com, gc@lb.com
http://www.lb.com
USP–NF (Print)

Nucro Technics
2000 Ellesmere Road, Unit 16
Scarborough, Ontario M1H 2W4
CANADA
Tel: 416-438-6727
Fax: 416-438-3463
Reference Standards
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1 A���������� 	�� $������ $���	���� �	����� ��� 

�	�� ��� ���� ��	� @9�9 
������ 	�� ��� ���� ��	�

��9�9 
������ � ��� �	����� 	������ � ������� 

���� �"��<�9*� 	�� ������� ����	���� �"�9<�8*���

���0����� ��$ ������,%������� �� ���� ������ ��� 

�	������

��� ����� ����$��$� ����1��� ����#������ ��$

��� ����#������ ������� &������� , ��$ ��� ����#���

���� ������� &������� & ��$ ��� /�
��� /�����
�� ��$

��� /�
��� /�����
�� ������� &������� � ��$

��������� �����������#��� �$���������� ��� ��9��,

�����(���3 ���	��������	��6�� �����	����	
��� �����	 ���

��,�����

%��� �����
��1��	���� 	 F�	����� � ����� ������ �	� 

����' �F���	���� �� 	���� ��8 �� � �����������' �� 	 ���
 


���� �9 �= ��������� ����' 	�� 8�4 �= � 	������' 	��

��	-� ���������� �� � ������� "�������� �� / �������'

	�� ��	���� ��3 �= � ��� ���	� ��
���	�	�� ���� 	 ����	���

����	����' 
�������� ��� ������ $�	
��	�� �� ������� �� 	

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

������� �� ���	���� �� 9�8/ �= � ��������� ��������� 9��/

�= � 	 ��,���� � ��,	���' ����	���' 	�� ���
��
�� 	��� 

��� �@9��/�/��

�������� �����
���1%��
	�� ��
	�	�� ��������� �� ���� 

����� ��������' 	 ��,���� � ��,	���' ����	���' 	�� ���
�� 


�� 	������ �@9��/�/� �� ����	�� 	���� � � �� � ()%

A���������� �) 
�� �= 	�� 9�/ 9�2 �� � ()% $������ $� 

��	���� �) 
�� �=�

����
���
�� 	�����3 � �9 �=�

��	����
�# ���	��� ������3 	 ��,���� � ������� 	�� �����

	���	�� �49��9��

���������1%������ 	� �������� �� ��� ��	
���� )
�	� ���


�	�� ���� 	 �������� � ������� 	��� �� 	������ �� �� /9�' 	��

��� 	� ��9� �� / �� �9 �������� C���	��6� ��� �
��� �����

���� �	�������� (C ������ ������� ����	���� 	�� �����������

�,����� �� �	���� � 	���� 9��9 	�� 9�/4' ���
���������

%��� �����
��1��	���� �/ �	����� �� 	 ����	��� ����	����'

	�� /9 �= � �	���' 	�� �����	�� ����� ��� �	����� ������� 

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

�����	������ %�	�� ��� �	�
�� �� 	 ��
	�	���� �����' 	��

�/ �= � �����' 	�� ��	-� ���� �� �,��	�� ��� 	������� (����

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

��	
��	�� �� 	���� �9 �=�

�������� �����
��1A������� 	 F�	����� � ()% A������ 

���� �) 	�� ()% $������ $���	���� �) �� ����	��� �� ���	��

	 �������� ����	����� 	���� 9��/ �� 
�� �= 	�� 9�9� �� 
��

�=' ���
���������

����
���
�� 	�����3 �9 �=�

��	����
�# ���	��� ������3 	 ��,���� � ��������� 	��

	������ �@2�8��

���������1%������ 	� �������� �� ��� ��	
���' 	�� ����

	�� ���� )
�	� ��� 
�	�� ���� 	 ��,���� � ����	��� 	�� ��� 

���� 	��� �/9�/9�' 
�	�� �� 	� ���� 	� �9/� �� 	���� ���

�������' 	�� �,	���� ��� 
�	��� ����� ��� ��F����������

"�����*���� �3���1

0��
��3 9�9/J ������ �	���� ���	�� ������� ������

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

���� ��	� @/J� /99 �=�

��������� �3 /9 �
��

%
��3 �9 ��������

A�������� ��� 	������ � ����������� �"��<�9*� 	�� ���� 
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�� �2 �����
�� ,2 	�� 0�(
�� ����1%�� 

���� 	� �������� �� ��� �����$

�������� �����
��1A������� 	����	���� ������� F�	��� 

���� � ()% A���������� �) 	�� ()% $������ $���	����

�)' 	�� ������ F�	����	������' 	�� ���
���� � ������	��' ����

�
������
�� 0��
�� �� ���	�� 	 �������� �	���� -���� ��� 

�����	����� �F���	���� �� ��� �,
����� ��������	����� � ���

�������� ����� ����� >5*�$1. ������ � 	����������� �
���

��� ��� �,������� 2J � ��� ��	� ���	� ������ � ��� �����

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

	�� 	 ������ � 	 ��,���� � ����	��� 	�� �	��� �@9��9�

�
����� ��� �,������� 8J � ��� ��	� ���	� ������ � ���

�������� �����
�� �	� �� ���� �� �������� ()% $������ $� 

��	���� �)�?

&������#���
� ������1%������ 	� �������� �� ��� ���

���$ �� ��	��	�� ��� ������ ����	������ ��F���������' ��� ���

�������� ��������
�� 
��
	��� 	� �������� �� ��� �����$

���������1)�
	�	���� ��B��� �F�	� ������� �	���� �99

�=� � ��� �������� �����
�� 	�� 	 ������� ���������� 
�� 

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

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

��� �	B�� 
�	-�� "	����	�� ��� F�	������� � �����������

�"��<�9*� 	�� ������� ����	���� �"�9<�8*�� ��������� ��

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

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

0�(
�� ����1%��
	�� 	 ������� 	�� ���	���� ��,���� �

	����������� 	�� �9 �: 
��	����� 
���
�	�� ����' 
< 2�9

�/9�/9�� :	-� 	�B�������� � ������	�� ���� ������ ��
��

�(
�
�� ����� &������#���� �2�����

����#������ �������� ����. �����
��1A������� 	� 	� 

���	���� ������� F�	����� � ()% A���������� �) �� ����	 

���' 	�� ������ F�	����	������' 	�� ���
���� � ������	��'

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

��	���� � 	���� 9��/ �� 
�� �=�

/�
��� ������
�� �������� ����. �����
��1A������� 	�

	����	���� ������� F�	����� � ()% $������ $���	���� �)

�� ����	���' 	�� ������ F�	����	������' 	�� ���
���� � ����� 

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

��������	���� � 	���� 9��/ �� 
�� �=�

����#������ 
�������
��� �������� �����
��1��	���� ��9

�= � ����#������ �������� ����. �����
�� �� 	 /9 �= ���� 

������ E	�-� A����� ���� �
������
�� 0��
�� �� ������'

	�� ��,� ���� �������� ����	��� 	���� 9�99/ �� 
�� �=

� ()% A���������� �)�

/�
��� ������
�� 
�������
��� �������� �����
��1��	�� 

�� ��9 �= � /�
��� ������
�� �������� ����. �����
�� �� 	

/9 �= ���������� E	�-� A����� ���� �
������
�� 0��
�� ��

������' 	�� ��,� ���� �������� ����	��� 	���� 9�99/ �� 
��

�= � ()% $������ $���	���� �)�

�������� ��������
��1A����� F�	����	���� 
������� �

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

����
�� 
�������
��� �������� �����
�� ���� �
������
�� 0��

�
�� �� ���	�� 	 �������� ����	����� 	���� 9�� �� 
�� �=

	�� 9�92 �� 
�� �= � ()% A���������� �) 	�� ()% $��� 

��� $���	���� �)' ���
���������

%��� ��������
��1"�������� 	 
������ � ��� �����������

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

&������#���
� ������ ���� &������#���� �2����1

��� ��F��� �����	����	
� �� �F��

�� ���� 	 ��9 �� ����� 

��� ��� ����������� 	�	������' 	 �
�����E���������� ��������

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

������ � �4/ �� 	�� 	� �������� �	�������� � ��9 ���

	 8�2 �� � �/ �� ������ ��	� ����	��� 
	�-��� =��� 	��

	 8�2 �� � ���/ �� ��	�� ������ ��	� 	��� ����	���


	�-��� =��� ��� E�� �	�� �� 	���� � �= 
�� ������� "��� 

�	����	
� ��� �������� ��������
��2 	�� ������ ��� 
�	-

���
����� 	� �������� �� ���������3 ��� ���	���� ���������
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#�� �����	��$

���������
�� �����
���� ���������� ��	����� C��� �@�/� >)�
��D*��� �99�?

��
��
��
�
�
�
�
	
�


��
��
�



����� 	�� 	���� 9�� �� ������� ����	���� 	�� ��9 �� ������� 

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

��9J�

���������1)�
	�	���� ��B��� �F�	� ������� �	���� �99

�=� � ��� �������� ��������
�� 	�� ��� %��� ��������
��

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

��	���� ��� ���
����� �� ��� �	B�� 
�	-�� "	����	�� ���


������	�� � "��<�9* 	�� "�9<�8*� ��������� �� ��� �� 

���	�

�9�9/&���99KD���� K ���'

�� ����� & �� ��� ��������	����' �� �� 
�� �=' � ()% A�� 

�������� �) �� ()% $������ $���	���� �) �� ��� ��������

��������
��) D �� ��� �	����� 	�����' �� �� 
�� �	����' �

"��<�9* �� "�9<�8*�� 	�� �� 	�� �� 	�� ��� 
�	- ���
�����
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����� �����	 ��
���	��� ����� 
	�������' � �� �9 �� �� ��	������

=�1*��	����� ���	�� ������	��� ������ �� �����	 ��� � 	 ��� 
������� ���	�� 
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�����	�
����' �9 �� /9 �� �� ��	������
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	�������' / �� �9 �� �� ��	������
=81)����	 ��� � ���������� ���	�� 
������� ������ �� 	 �����

�
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�����	� ����' �9 �� /9 �� �� ��	������
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������ ��	��� �� 	 ����� �
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=31*�������	�� ������	��� ������ �� ���	��� 
����� �����	 
	� 

������' � �� �9 �� �� ��	������
=41.� �������	��� �����������	� �	��� � 	����
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������	��� ������ �� ���	��� 
����� �����	 ��� ��

���' �9 �� ��
��	������

=@1�9 �� �������	� �� �
�����	�' ���	��� 
����� �����	 ��� �	� 
��� 	 ������	��� ������' �������� 	����� �	���� �,��	��� ��	�����

=�915������ ����
� ������	��� ������ �� 
����� �����	 
	��� 
����' � �� �9 �� �� ��	������

=��1%����� ����
� ������	��� ������ �� 
����� �����	 
	��� 
����' / �� �9 �� �� ��	������

=��1. ������ 	���� �,��	��� 
	�-��� �	�� �� ������	���
������� 	 F�	����	�� 	���� �� 	 ����� �����	 �
�����	� ����' �9 ��
/9 �� �� ��	������

=��1������������	�� ������	��� ������ �� 
����� �����	 
	��� 
����' � �� �9 �� �� ��	������

=�81)����	 ��� �9 �� �� ��	����� �	���� 	 ������	��� ������'
�������� �	��� F�	����	�� 	������� 	���� �,��	��� ��	�����

=�/1<�,�����	�� ������	��� ������ �� ���	��� 
����� �����	

	�������' � �� �9 �� �� ��	������

=�21A����������	�� ������	��� ������ �� 
����� �����	 
	��� 
����' / �� �9 �� �� ��	������

=�31)����� �	���� �,��	��� ����� ���������� � �����	���
����� ���-�� ������� ����������6��� ��
������ �� ��� ��������
���' 3 �� �� �� �� ��	������

=�41.���� 	�� ��	�� ����
� ������	��� ������ �� 
�����
�����	 
	�������' � �� �9 �� �� ��	������

=�@1)����� �	���� �,��	��� ����� ���������� � �����	���
����� ���-�� ������� ����������6��� ��
������ �� ��� �	�����
���' 	���� @ �� �� ��	������

=�91A������,�
��
	�� ����
� ������	��� ������ �� 
�����
�����	 
	�������' / �� �9 �� �� ��	������

=��1. �����' �
�����	� ������� ����������6��� ��
������' / ��
�9 �� �� ��	������

=��1. �	���� �,��	��� ����� �	�� � 
����� 
���������� ���
���� ������� 	��� ����
�' 	���� �9 �� �� ��6��

=��1.� 	���� �,��	��� ����� �	�� � 
����� 
�������	��� 
�	�� �� 
���	����	�� ��� ���� F�	����	�� 	������� ����
�' 	����
�9 �� �� ��6��

=�81. ���� ����� �����
����� ��� ���������� � ����� 
�������
���� �������� �����,�� ����
� �� ��� �	���, ���	��' �� �� 2� ��
�� ��	������/

=�/1%	�-��� �	���� ��� �	
	���� �� ��
	�	�� ���
����� ����
	 �������	� ������ �	��� ��� �99D/999 �	� ���������� �� 
��� 
�������� �,����' 	

���� �� �����	�' 	������' 	�� �	������ �	��� �� 
����� 
�������� . 
�������	����	�� ����� �	��' ����� ���-�� ����

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

=�21&���� ���	�� ������	��� ������ �� ���	��� 
����� �����	

	�������' / �� �9 �� �� ��	������

=�31%����� �����	 
	�������' �9 �� /9 �� �� ��	������

=�41. ������������	� ��

���' ����� �������� � 	 ���� 
�� 
���' �99 .W ' �
�����	� �����	 ������	�� ��	� �	� ���� ������ ���� 	� 
����� �,��	����' 	���� �������	���� �� 	������� �� 	 ����������	�
�������� 
�	�� "4 �������	�����

=�@1;	��	 	�����	' ������� 
�	��' ��� �	���� 
������	��
�� ������' 	�����	 �	��� 
������	����� �
�����	� 
	�������' /
�� �� ��	����� ���� 	 
��� ������ � 49 .W �

=�91$���� ���	�� ������	��� ������ �� ���	��� 
����� �����	

	�������' � �� �9 �� �� ��	������

=��1. ������ 	���� �,��	��� ����� F�	����	�� 	���� ������
�� �	��, 
	������� 	��	���� �� 	 ���� � 4�/ �� �	���
����� 
	��� 
���� �	���� 	 
��� ��6� � �999 .W 	�� ���������� � ������������� 
6��� ����� ���-�� ���� //J ����������6����

=��1. ����	� ���	�� �,��	��� 
	�-���D= 
������ ��

�� ��� 

��, ���	������ ������ �� �������	��� ��	
�� �����	 
	�������' / ��
�9 �� �� ��	������

=��1%	�-��� �	���� ��� �	
	���� �� ��
	�	�� ���, 
��	����) ������� �� �������	� ��6� ���� 	 �	��� � 8'999 ��
�/99'999��) ������� A	� !� �� �
�����	�' �����	 �	���' 	�� 
��������
�� 
������ 
< ��	��������2

��) �������

=�81)����� �	���� �,��	��� ����� ���������� � �����	���
����� ���-�� ������� ����������6��� ��
������ �� ��� ��	� ���'
	���� @ �� �� ��	������

=�/1. 6�������� ��	����6�� �
�����	� �����	 
	�-��� ���� 	 �� 
���
����� ����� ��
�� �������	� �����	��� ������ 
�	�� �	���� 	

��� ��6� � �/9 .W �

=�21. �'/ ����������6��� �����	���� � = 
������������ ���	 
������ ������ �� / �� 	����
��
�� �����	�

=�31%	�-��� �	���� ��� �	
	���� �� ��
	�	�� 
������� �� �� 
�����	� ��6� ���� 	 �	��� � �'999 �� 89'999 A	� !� �� 	 
�������	 
����	�� ����

=�41. ����	����	�� �	��� ��6� �,������� 
	�-��� �� �	��� 
������� �	�
����

=�@1. �����
����� 
��������,�����	����	�� ��� � ���	���

����� �
�����	� ������

=891"�������� ���� �'/ ��������
������	��	�	�� ��	��� 
�� 
��� �����	 
	�������' / �� �9 �� �� ��	������

=8�1!�������6�� �� 	��� �����
������ �� �
�����	� �����	 
	� 
������' / �� �� ��	������

=8�1*�������	�� 	�� ���	��������	�� ����
� ������	���
������ �� 
����� �����	 
	�������' / �� �� ��	������

=8�1%���	E����
����� ����
� ������	��� ������ �� �����	

	�������

��� 	 
��
�� �
	���'��) �����"�

/ �� �9 �� �� ��	������
=881. ������������	� ��

���' ����� �������� � 	 ���� 
�� 

���' 29 .W ' �
�����	� �����	 ������	�� ��	� �	� ���� ������ ���� 	 �	 
������ �,��	����' ������� 	��� �������	���� �� 	������� �� 	
����������	� �������� 
�	�� "4 �������	�����

=8/1&��	 �������,���� ������ �� 
����� �����	 
	�������' / ��
�9 �� �� ��	������

=821%����������K����������6��� ������	�� 	�������	��� ����
F�	����	�� 	���� �������	��6�� �	��, ��	��' �9 �� �� ��	������

=831<��� �	
	���� 	���� �,��	��� �����
����� ������	��'
���� �������	��6�� ���� ���������	���� ����
�' 4 �� �� ��	 
������3

=841)����	���' ����� ���-�� 
���������� ���� 	� ����� �	���
� ���������' 
�����' 	���� �,��	��� �������	��' �/ �� �� ��	 
������

=8@1. �������� 
�	�� 
	�-��� �	�� �� ��	���� 	 ���� �	��� �

������	����� ���� �
�����	� 
����� 6������	 
	�������' � �� �9 ��
�� ��	������4

/ .�	��	��� 	� +�	������ �)0 <7 89+ 	�� ����������� �� :���- 	�� "��

�H:" %	�- %C. )!= �	��	������ �� H:" "��' =�����) �����"�

2 .�	��	��� 	� �)0��� ;8999 )7S= ��� ����<		� ����������		��
�����
3 .�	��	��� 	� "	���%	� :.� 	�� ����������� �� A����, "��
��	�����
4 .�	��	��� 	� P������� %&A' �	��	������ �� P��"���� )�
	�	�����'
!���' ����������� �� .������' ����.��������������
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=/91:����������� ����� ���� �������� 
�	�� ��������� 	��
������ 	���� �,��	��� �������	������� ��� ����� �������� � ����� 
��������6���' //J ����� ���-�� ���� ����������6��� ��
������' �
�� �/ �� �� ��	�����' 	�� 	 ���	�� 	��	 ��� ���� ��	� �/9 �� 
�� ��
)�����	�� �� ��	��� ���� F�	����	�� 	������� �������	��6�� �	 
��, 
	������� ���������� � ������� ����� ���-�� ���� ���������� 
6����@
�
=/�1.������ ���� �'/ ��������
������	��	�	�� ��	���' 
�� 

���' �
�����	�' �����	 
	�������' / �� �9 �� �� ��	�������9
�������

=/�1. ������ �	���� �,��	��� ����� �	�� � 
����� �����	 ����
����
��
�� ����
�' / �� �9 �� �� ��	��������������
�=/�17�	- �	���� �,��	��� ����� ���������� � ������������� 
6���' //J ����� ���-�� ���� ����������6��� ��
������' � �� �/
�� ��	������ )�����	�� �� ���	�� ��	��� ���� �	���,���� 	���
	��K�� 
���
����� 	��� �������	��6�� ��������� "	
	���� ���
���� ��	� /99 �$FK������� ��

��) �������
�=/81. ��6� �,������� ������ �	�� � ���	���� ������� �
��,��	� �� ������ ����� ���-�� 
����� 	�	���� ��	��' 	���� ��
�� �� ��	������ ��

��) �������

�=/� RR �.��������� .��� �	�����' %�% S�99�1.� 	���� 

�,��	��� ����� ���������� � 	 �����' �
�����	� ������� ���� 

������6��� ��
������ ���� ���������	������� ����
�

	� 	 ��	���� � 	���� � �$F 
�� �' � �� �9 �� �� ��	 

������	��) �����"�

�=/8 RR �:	�����' .����, <%S 435�1)����� �	���� �, 

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

����������6��� ��
������ �� ��� ������ ���' 	���� 3 �� ��

�� �� ��	���������) �����"�

�=/3 RR �5����	
���' )�
������� .&P�1)
�����	�' 
�����

�����	 ���' � �� / �� �� ��	�����' ��� ���	�� � ����� �	�

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

	�� ����	

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

������� � 	���� 2 ������ 
�� ������) �����"�

�=/4 RR �.������ <��	�' �)0��� ;�999 )7�1%	�-���

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

���� ��� �	��� � �9 �� /99 -A	� !� �� �
�����	� ��9 ���' ��� 

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

���� 	�� 
< ��	����������) �����"�

�
=/@ RR �"��������' P���	, )& "��1%��
�� ���	�� ����� 

�	��� ������ �� ���	��� 
����� �����	 
	�������' � �� �9 �� ��

��	������������"

�
=29 RR &���	����� "�������' &���	����� "������� �	�����'

!" %	- " :KA�1. ������ �	���� �,��	��� ����� �	�� �


����� �����	 ��	��� ���� 
������	�����D�	���� 	��� ��
� 

�����' 	���� / �� �� ��	�����������"

�=2� RR �=���
���' =���
��� %��
	�	����' H:" �9�1

"�9 ���	�� ������ 
�	�� �� 	 ���� 
����� �
�����	� �����	'

� �� �/ �� �� ��	��������) �����"�

�=RR �"��
������� &����	��' (����� $) *C:�1. ���� 

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

�����	 
	�������' 	���� / �� �� ��	�����' ���� 	 
��� ��6�

� ��9 .W ���) �����"�

�����

;�1A�������
�������,	�� ����
;�1A�������
�������,	�� ����
;�1/9J %����� /9J ������
�������,	���
;81A��������� ������ ������	�� 
���������
;/1� "�	��
��
��
�������,	���
;21���E����
��
��������
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��� ���� -���� ��������	����� � 	�	 
���� 	���� 	�� ����� ��� F�	����	���� ������ +�� �,	�
��' � �� ��
��F����� �� 	��	� 	� 	�	���� 	� ��� ����� � 9�� �� 
�� �	����' ��
������ �� ��������	��� ��	� ��� ������

�
����������) �����"�

���� ����	��� F�	����	�� ��� 	�	���� 	� ��	� ������
!� ��� �	�� � ����������	� 	�	�����	� �������

�
�����������) �����"�

��	� �,����� �	�-������ �����' ��� !"< ��������� �������� 	 ��� 
��� 	

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

��� ���� -���� ��� ��������	����� � 	�	���� ���� ����� �
��	�- �	�
���� ��� ������� ��������	���� 	� ����� ��� 	�	����
�	� ����	��� �� F�	������ �� ���	�������� . ��
��	��� 	���
�	��� ��� 
�	� �� ����� �	��� �� �9��� *���� 	

��	���� ��
��� �� ��� ������� 
�	���� � ��� ���
� � ��� �	����	���� ����� 	�� ��� ��	��	��
����	���� � ���
������ 7�	����� ������

�	

��	����) �����"�

�� ����' ��� F�	����	���� ����� ������ �� �����F������ �	���	��� ��
��� 	�	����� � 	 ����	��� ������ � �	�
��� -���� �� �� ��	�' ��
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	��� 	�' ��� F�	����	���� ������
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����������) �����"�

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

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

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

���� �	���' �� 	��	�� ����	����' ��� ��������	���� 	��K�� ���

��	�������� �	� �� ��	�������� �5��� ��	� ��� ���������

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

��	�����	���� �� 	

������ %������� ��	�����	����� �	� �� 

����� ���' �F�	�� ����' �� ����
���	�' 	������� ����� ��	���� 

�	����� 	�� 	���
�	���� ! ����	���� �� ��� 	��	��	���' 	

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

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

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

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

�
����������) �����"�

�� ��� ������	� ������� ��� �

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

�
����������) �����"�

	� �������� ��� �	��� �� ����	��� �,
������ �� ��� �	�� ����� 	� ����
������� �����' 
������' 
	��� 
�� �������� ���	���� �� ��� 	�	�����	�
�������

�
�����������) �����"�

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

�	�� �� ��
	 ����	� ���	�������
' ���� ������� ������ �� ���	������� �� 	
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�� 
	�� ��	������	� ������� �����' �� �	����	���� � 	 ���������� ���� ��
��� ������ � ��	�� �F�	����� !� ���� �	���' �� ���	�� ����	���� �� 
����� ��� ���
���� � 	� 	�	���� 	�� ��� ��������	����' ��� ���� �	�	
�	� �	�� �� �� ���B����� �� 	 �	����	���	� ��	�����	�����

�
��) �����"�

A	�	 ��� ��� ���������� ���� ����� �	� �� ���
�� �� 
������ �	�� 
��	���	� �����	��� � ��� ������ � ����	����� ��� ������	���� ��� 
������' � �������
�' ���
� � ��� ���������� ����' 	�� ������	� ��� �
�F�	��� ������ �� ����������

��� �	��� � ��� ������

�
����������) �����"�

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

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

����� �� � ���# ��(������ @�� � '�
��� �������A3 ��� 49J ��
��9J � ��� ���� ��������	�����

������
���
�� �� �� �����
��3 ��� /9J �� ��9J � ��� �
��� 
��	�����

�	���
�	��� ������������) �����"�

��� &������ ��
����
��3 	 ������� � 39J �� ��9J � ��� ����
��������	����' ������ 	 ����� �� ���� 	

��
��	�� �	���' �	��� ��
��� �	���� � ��� ���	�� ��� �����' ������� ���� ���	����� �� B�� 
������

��� �
������
�� %���
�#3��9J ���� ��� �
������ �	��� �����' �
��� �
�����	�����

�	���
�	��� �������	��) �����"�

�� 	 ���������� ����	�� 
������ ����� 	 ������ ��� �9J' 	��� �
����' 	�� �
 �� @9J' 	��� �8 �����' ��� �	���	��� �	��� ����� ��
9J �� ��9J � ��� �	��� ��	����

�(;;$A5$))

"�������,��� ���������� � 	� 	�	�����	� ������ �� ��� �� 
���� � ��
������������ � ���� ������� ���	���� �� ��� 	�	����� � ���
�	�� �	�
��� ����� 	 �	����� � ����������' ���� 	� ������� �	 
���	������' ������� 	�	�����' ������� �����������' ������� ����
� ��	�����' ������� ��	
��� 	��	� �����' ������� 	��	� ���
��	 
�����' ������� �	��' ���� ���������� �� ����	��� �,
������ 	� ���
�	�- � ��E����� �� ���� ������� � �
��	����	� 	�� �����������	�
�	��	���� � ��� 	�	�����	� ������� ���������� �� 	 ��	���� � �� 

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

�
�������� �� ��� �	�- � ��E����� �� ���� ������� ���	����

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

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

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

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

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

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

�� ���������� �� 	�	����� � 	��F���� ��� ����������� ���� ��
������� �	���	������'

�
��) �����"�

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

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

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

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

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

������ ����	� ��	���

)H)�$: )(!�.&!=!�H

! ��	��������� 	�� �����
����� �� �	��	����� �� 	�	�����	� ��� 
�������' ����� ������ �� ����	��� ����������' �� 	 
���	�����	��
��	������ ������ �� �������� �� ��� �������

�
�����������) �����"�

*�� �����F����� � ��� ��	��	���� � ���������� 	�� ����������
������ �� ��	� 	 ������ � ������ ����	������ 
	�	������ �� ���	� 
������ �� ������ ��	� ��� �	������ � ��� 	�	�����	� ������

�
����������) �����"�

�� �	���	���� �������� ����� ��
��	� �	��	����� 	�� ��� ��	������ �
	�	�����	� ���������' ������� �F��
����' 	�� ������� 	�	������ !�
��� �	�� � ��F��� �����	����	
��' ��
��	� �	��	����� 	�� ��� 
< �
��� ������ 
�	��' ��� ������ 
�	�� ���
�������' ������� ���� ��
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����� � �������' ��� ���
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� �	� �����	����	
��' ��
��	� �	��	����� 	�� ������� ���� �� ��
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� 	�� �	�	 �������� ��	� 	�� ����	��� ��F����� �� �	�� � ��� �	 
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�8� +%���������������� ����' �%�����	%' ����	 �����. �+� �%
�����	%+%���������������� ���� ����	 ������ �������+����
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. �	� �������� �� 	 ���	���� ����	���� �������� �� ���� 	 �	� ��-
��� 
�������� .� 	 �	��� ��	����& �� �	���� ���+���& �����
��-

	��& ������& ������� �+���& 	�� �+����& ��� $��-����+ (	���
(����� � �	����� ������� �� ����������� �� ��������� � (�6�
# �� ��	�����

5)�#17���� 
	�,	���� 	�� ����	�� �� 	 �
#� �����
��� �� 	
����������� �����
��� �� �
������ �� ��� ��������	� ������	
�&
��� ����	���� �����6�� �� 	� 	������ ���� ���
����� �� 
������
����
����� ��� ��9��������� ����� '����
����*�������
�� �23���
������
� '����
���*. �������� ����	���� �� ��
������� �� 	��

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

�
�#�����
� '����
���*. ������-���� ����	���� �� ��� ��	� �� ��-
������ �� ���� 	 9�	����� � ���� 
������ �������� �� 	��������	-
���� 	� 	 ������ ���� �� 	 ������ ������� ������ �������� �� ���

���
��� 	��� ��� ����	���� �� �
����� $����	���& ��� ������	��
����	���� 	��N�� ��� ����� ����	���� �� 
��������� 
	�,	���� ��	��
�� �� �������� 	� �� ���� �������� � 	�� �	�
����� ���� ��� ���-
������ #	�� ������-���� ����	���� ��	�� �� �	����� �� �����	�� ���
��������& 9�	����� 	��N�� ��������& �	�� � ��� �	��	������& ���
������& 	�� �+
��	���� �	�� � ��� 	�������

�
�#������� '����
��� ���� 	��� '����
���� ��� ��3���
��� �����
��3���
��� ����1. ������-���� ����	���� �� 	 ������-���� ����	����
�� 	������� �������� �� 
	������	� 	��������	���� ����� . ������-
���� ����	���� �� �	����� 	� ����� #+	�
��� � ������-���� ���-
�	����� ������� 
������� ��������& �	��������& �����-��	��� ���-
�	�����& 	�� �������-��	��� ����	����� ���� �� �	������

��
������ '����
���*. ����-���� ����	���� �� 	 ������-����
����	���� �� 	������� �������� �� 	��������	���� �� ����� ��	�
��� 
	������	� ����� 	� 	 ������ ����& ������ ��� ��� ����	�����

��
�������� '����
���*. ����-�-��� ����	���� �� ��� ��	� ���-
�	��� 	 �
����� 9�	����� � 	 ���� 
������ 	�� ��	� �� �������� �� ��
���
����� 	� ���� ������� ������ ������	���� �+��
� �� ��� 	���-
���� � 	

��
��	�� �	������� . ����-�-��� ����	���� �� �	����� 	�
�����

+���
������
� '����
���*. �����
��-���� ����	���� �� 	 ���-
�	���� ��	� 
������ ������	�	� � ���������� 
������� � ��� ���-
����� ������� ��	����� ��� ��������& 9�	����& �� 
����� � ���
���	����� 
�������

+���
�������� '����
��� ���� 	��� '����
���� ��� ��3���
��� ��-
��� ��3���
��� ����1. �����
��-���� ����	���� �� 	 �����
��-����
����	���� �� 	������� �������� �� 
	������	� 	��������	���� �����
������ ��,���%� ��# )%��#���-(
����� ���������� 	��

��	��� �� ���� ������	
�� ���� ���
��� �� ��� ���
��	����� 	��
�������� 	� ����� $�	��	��
��	� 	������� ��	�� �� ������ 	�� ���-
�������� ���������� ��� ���
���� � 	������� �� ��� ��������� ����
��	������ �	�	 �����	�� ��	� ����	�� 	�� ������������ 	� 	 ����� �� 	
������ ���
��	���� 	�� 	 ������ �������� 
������ �������	��� ��-
������ (��� ���������� 	

�� �+��
� ����� ��� �	��� �� 	� 	������
��	��� 	 ������� ����	�� ���
��	���� �� ��� �	��� � ��	������ ���-
���� � ��	� 
	������	� �����	����� 7���� �� �
����� ����	�� �����-
����� �� �����	����� 	�� 
������� �� ��� ��������	� ������	
�& ���
��� �	��� � 	� 	������ ��	��� 	 ����	�� ���
��	���� ��	� �� �	��� ��
��	������ ������� � ��	� 
	������	� �����	����& ���� �	����� ����	��
���������� 	

�� ���� 	��� ���(
�
�� ����� ���������
��� ����#�
����� ���/���� ��� ���������� 	�� ������ �� ��� �������� ������
����8��*. 
�	�� �� ����� ��� ���
��	���� �� �	���	���� ����-

����	���	��� ������� E�/� 	�� E�@� �E��� 	�� �< �*��
'���*.�� ���
��	���� ��� �+������� 4� �<2 �*�� . ����
#������

�� 	 ���� 
�	�� �� ����� ��� ���
��	���� �� �	���	���� ��������	-
���	��� ������� �� 	�� 4� ��2� 	�� <2 �*��

'���*.�� ���
��	���� ������� 4� 	�� �/� �<2� 	�� /? �*�� .�
	������ �� ����� ����	�� �� 	 ���� ����� �� �������� �	�& 	�����	-
������& �� ������ 	�� ����������� �� 	 ����
#������& ������ ���������
�
������ �� ��� ��������	� ������	
��

���� /����������*��� ���
��	���� 
���	����� �� 	 ���,���
	��	�

'��������� ���� /����������*. ���
��	���� �	���	���� ����-
����	���	��� ��	� �����
	���� ��� ���	� 	�� ������	�� ���,���
����������� � �@� �� �/� �24� �� 33 �*�� ��	� ������� �� 	 ��	�
,������ ���
��	���� �	����	��� �� �� ��� ���� ��	� �/�� 	�� ��	�

	����� �� �+�������� ������� �/� 	�� �@� �/?� 	�� 42 �*� ��	�
	�� �+
�������� �� 
�	��	����& ���
��	��& 	�� �	��������� $��-
����� ��� ��	� ,������ ���
��	���� ���	��� �� ��� 	������ �	���&
��	������ �
�,�� �
 �� <@� 	�� 
�������� 	� ���� 	� ���� �� ��� �+-
���� �< ������ (
�,�� 	���� <@� �	� �� 
�������� � ��� �	��	�-
����� �� ���������� .������� �	� �� �	����� �� ����	�� 	� KK����������
���� ���
��	����"" �� 	� KK�
 �� �/�""& �� ����� ������� �	��� ��
��� �	�� ��	� ,������ ���
��	����� ��� ��	� ,������ ���
��	����
�� 	 �	����	��� �	��� ��	� �	� �� ���� 	� 	� ��������	� ����	�� ���-

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

��	���� �	��	������ �(�� 	��� ���(
�
�� ����� ���������
���
����#� ����� ���/����

.� 	������ �� ����� ����	�� 	� '��������� ���� ����������� ��
�������� �	�& 	�����	������& �� ������ 	�� ����������� �� 	 ����
�����& ������ ��������� �
������ �� ��� ��������	� ������	
� ��
�� ��� �	����

2���*.�� ���
��	���� ������� �@� 	�� <@� �42� 	�� �@< �*��
-9����
	� ����*.�� ���
��	���� 	���� <@� ��@< �*��
�������
�� ���� ����8
�#*7����& �� 	������� �� ��� ���, �

���	,	�� � ��� ����	����& ���6��� ���B���� 	� 	������ �� ���� �
�������� �� 
������& �� �� ����������� 	����	���� � ��� ��	�	������-
����& ��� ����	���� �	��� ��	�� 	� 	

��
��	�� ����������� �� 
������
��� 	������ ��� ���6����

��� �����*��� ���� KK��� 
�	��"" ������� 	 
�	�� ��	� ���� ���
�+���� <@M 	���	�� ���	���� �������� 	� '��������� ���� /���
�������� �� ��� �9���	���� �	��� �	
�� 
������� 	� ����� ���
��	-
������ ��� ��������	���� �	� �� �	�� �� ������ ��	�������� 	�
��� 
�	�� �� �	� �� �	��� �� ��
����� ����	��� ����������� C����-
���	���� �� �	��� �� ��� ���� ��	� �� �9�	��� �
	��� ��	���������
��	� �����
	�� ������ 	 ��	���& 	 ��	�& ��& ����� �������� �	�	 ��-
������	��& ��� ����	�� 
����� � ��� 	������� ����� �	� �� �	���� �
�
 �� </M ���	���� �������� 
������� ��	� ��� 	���	�� �	��� �� <@M
���	���� ���������

(���	�� �� 	 ����	���� �	���	��� �� 
������ ��� 	������ ��� �����-
��� �	
��& ��������� ����	�� �� ���,& �� ���������� 	 ��� 
�	���
������ %�#� ����,���� ���#������1*�� 	�������& ���	��-

���� � 9�	�����& ����� �� �
����� ����	�� ���������� �� �����	�����
	�� 
������� �� ��� ��������	� ������	
�& �� �� �� �� ����������
��	� ���������� � ����	�� 	�� ������������ ������� 
��������� ���
��������& ���6���& 	�� �+������� ��	��

�
7���� �� �
����� ���������� �� �����	����� 	�� 
������� ��

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

�� �� ��� 	������"� �	������& ��� ���������� � ����	�� ��	�� ��-

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

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

.������� ��	�� �� 
�������� ��� ��������& ���6���& 	�� �+-

������� ��	�& 	��& ����� ������	��& ��� ����� ������ ���
-


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

�+��
� ��� ���� ��9��������������"

��,��0����� �����%������-#+��
� ����� 	 ���� 
��-

���� �� 
	�,	��� �� 	 ����	���� �������� �� �� ���
����� ��-

������ �� ��� 
	�����& ���� 	� 	 ����-�-��� �� ����-����

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

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


������ �� 	� �� �	���	�� ��� ��������& ��������& 9�	����& 	��
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������ (��� ���������� ��	�� �� �������� �� 	���� 	 ��
	�,-

	��� �� ���
����� �� ������ 	� 	��9�	�� ����	���� 	�� ��	��

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

����& ��	��& 
�����������& 
�������� ��������& 	�� 	�� �����-

��� �	
�� ��	��������� �	�� ��	�	���������� ��9������ ��� �	-

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

	��� ����� 
���������& 	�� ��	�� ������� 	�� ����	�� �� ���
-


��� ���
��	���� ������������ �� ����� ��� ���� 	� ��
	�,-

	��� ��	�� �� ������� ���� �� !*� �@���@@����( �����"�

!������-��� ���� KK�	������"" ������	��� 	�� �	���� 	�� �����
�������& 
������& �� ��	
��� �	���� �
�� 	� ������	�� ����	���� �
	� 	������ �� �
��& �� ��& 	�� 
	�,	�� �� ��	

�� �� ����� �� �� ��-
������& �+��
� 	�� ����� ���

��� ����	����� ��� ���� KK�	���"" ���-
���	��� ��	� 
	�� � ��� �	������ �
�� ��� ������	�� ����	�����

. ���

��� ����	���� ����	����� 	 ������ 	������& ������ ����
����	���� �� 	��� �������	��� ��� ������	�� ����	���� �� ��� �������
� ��� �������� 
	�,	��& �� �	����� ���� 	 ������� � 
������
��������	���� ��+��
� �� ���������� 	��������& ��� ������& �+
��	-
���� �	��& 	�� ���������� �� ����	�� 	�� �������������

.������� �� ���� $�	��	��
��	 	�� ���B��� �� ���
��	��� ����
���� �	������ ��9��������� 	� �	� �� 
������	��� �� ���������-
�	� ������ �� 	������� �� ��� $�	��	��
��	� ��9��������� ��� ����
�� ��� 	��������

������ �� ��#���
��� ��� ����#� ��
�*��� �������� � 	 ����

������ �� �+
������ �� ��� ����	���� �	��� �� ����� � �������	��
�� �������	�� �� ��	�� �� 
������	�� � ��� ����	
�����	��� 	�����
������ �� ���� �����	���& ��������� ��� �� ���� �� ��� �����& ��-
���� ��������� �����	��� �� 	� ��������	� ������	
�� %��� ��� 	�-
���� ������ 	�� ���� �����	��� �	��� 	�� ����� �9���	����
	������ 	�� ���� 
������� �� ��� �	�������

$�	��	��
��	� 	������� �� �	
����& �	����& �� ����� ���� ���	��
��� ��	�� �� �	����� �� �+
���� ��� 9�	����� � �	�� 	����� �����-
����� �� �������6�� �������� ����	���� �� �	�� ���� ����� �+��
�
��	�& �� ��� �	�� � ����-���� ��	� ��������� �� ���
�������& �������
��

���� 	� ��9��� 
��
	�	����� �� 	� ��9��� 
��
	�	����� ��	� 	��
����������� ��� ������ �
�� 	������� � 	 ������	��� ������ �
	 �
����� �������& ��� �	��� ��	�� �+
���� ��� 9�	����� � �	�� 	�����
���������� �� �������6�� �������� ��������� ����� ��� ����������

��������� �� ���
	���(�� 0����� �2?4�� $�	��	��
��	� ���� 
��-
����� ��� �� ���� ���	�� ��� ��	�� �� �	����� �� �+
���� ��� 9�	�-
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� ����� �" ���* +�
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 +����������� ������� ���	 �

���+�������. �������� ;�4 �	� <���������* ��� ����� �� �� �" ��
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����� �� ��� ���� �� 	�!������  	���	��  ��	��	�� ��
 ��
"�� ������ ����� ��
 ���	 	��"���	�� �	 ��

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

%� ������� ���	���	�
 ����������	��� 	�
���	��� �	������� >@GB, ����� 2����� ����	� �	����	 
�� �����3 �� AGB ���� 2����� ��� 
�	��� I���� J ���� �����3

%� ������� 	�������	��� �	�������
����	�


� ���&�

��&	��������� ���	���	�
 � ���&�

0���� ���	���	�
 ,GA ���� 2����� ����	� �	����	��
�����3

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

������� ����	�
 ����	�	�� ����	�
 .> ����

�	����	�� �	�	�� ����	�
 >@GB, ����� 2����� ����	� �	����	 
�� �����3 �� AGB ���� 2����� ��� 
�	��� I���� J ���� �����3

K�����	�� �������	� ���� C- �	�����

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

.@G,> �����

�	����	�� 	����	!���	�� 8G.> ����

������� ��� �������� 	������	�� �	��� �� ��� ������� �	 
����	�� ����� �������� ���� ���� ��	�
 ����	�� �� ���
$����������� ���	�	(��	�� �� ��� ����������	�
 �������
��� ��� �����	���	�� �� 	� ������� ����	��� ��� ����	���
���	���	�
 �� ������ ��� ������� ����������	�
 ��� �������
����� "	�� ��� �� ����	��� "��� ��� 	� ������� ��� �������
������� �	����	�� ����	�
 ��� ��� ���� ���
��� ����� �� ���
������ $�� �������� ��� ���* �����	�� ��������	��� ����	�� !� 
����	��� ��� �����	� !��	�
 �� ����	�� ����������	��� �������
��� ��*� .G, ����� "�	�� ��� ����	�	�� ���� ��� �� 	������	��
�	�� �� .> ����� ��� ��&��� �� 1��� ���� ��� ���� ���	��� ��
�	����	�� 
��"�� ��������� � ��5�� ��������	�� �� ������
��� �	�* �� �	����	�� ������	���	�� ��� ������� ��� �������
������� ����� �	���

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

	��� ����	�
 ������� �� .3 
��"�� ������ ,3 &	��	�	�� ������
83 �������� ���������G �� ���	���� ������ ��� >3 �����	�
��	�G����� ������� 2�3� :��"�� ����� ������� ���� ��
��� ����������� �� �	�����	���� ����	���
	���� �� ����	���
���������� ���� ��)��� ��� 
��"�� �� ��� �	�����
��	���D
����� ���� "	�� ��&�� �� ���� �	�� �������� ���&���	����
�������� �� 
��"�� ����� �	����	�� ����	�
 ��������
	��
��� ����� ������ ���� �������� ������ ����	��� ����� ���
�������� !�����	�� �������� 1��	� �	����	���
� ��������
�� 
��"�� ����� �	����	�� ����	�
 ��������
	�� ��� �� �	� 
���	��������� 	��������� ��� �����	����	� �� ���	�����	�
�7, ������	�� �������� ��� �������	��	(��	�� �� �	
���
����	�	&� 	��
� �����(��� ��� ���� 	� ����	��� �� ����� �	 
����	�� �����	�� �� ������ ������ ���� ��&���� 	��� &	����
�����	��� ��	�	���	�
 ���
��� 	������	�� �	�� 2�����	�

$����4� L	���� ����� ����� �������3

���� �������� �� &	��	�	�� ����� ������� ���<
� �	���� ��	)���������� �	��������D ��� �	����	�� �����

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

��� ��	)���������� �	��������

� ���	� ����� ����� �����	�
 )���������� �	��������D
�	����	�� ����� ���� ��� ��������� �� � �������� !����
��������� � )����
��	� ��������� 	��� ���	� ����� ��� �� 
(����	����� ����&� ��� ���)��������� ���������� 
)���������� 	� �������� ��� ����������� "	��	� ���
����� ��� 	� �������� �� ����� 	������ )����������

� $��" )���������� ��������� ���� ������� �	�	���
����	���� 	� � �	
��� ����	�	&� )�" ����������

���� �������� �� ���	���� ����� ������� ���<
� $���� ��	� ���!�� ������	� ��	�
 
�� ��������
�����

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

�� ����� ��	�
 �L�% �7$ ���� ������������ ��� �	 
����	�� 	����	!���	��

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

� ��� K�����	�� �������	�M��
���� �������� L�����
�����

+����	� ��	�G����� ������� ���� ��� ���� ������� ���� 
�	���� "	�� �	����	�� 	����	!���	�� 	������ �+ ����	�	(� 
�	��� �	�����	�
� ��� .?� �1+ ��'����	�
 �����	'����
1����� ��&����� 	� ���������� ���	� 1����	�� 2��13 ���� 
����
� ��*� 	� ����	��� �� ��� ���	� ������� ��� ����	!� ��	 
���� �� ����	�� ��� ��� )���������� ��

�� ������ ��
������ �	����	�� �����	� ��	�� 	� ���� �	��� %� 	� ����	��� ��
���	�&� �� �� >@ ����	!���	�� ������ "	��	� ,- �	�����M
��� ���� �	�� ��'�	��� ��� � �	�
�� 
������	�� ��� � �	&	�	�

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

������� �� ��� 	�
����� �	����
���	
������� ��	�
������� �������� �� ��� ����������� ������ ��� ��������
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��������
�� $�� �������� ��� ��
 ��
�	���� �� :��� 
��
��	&� ������	� "	��	� � "���� ������ ��� �� ������	���
��	�
 ��1 ��������
� ����� �� ��� ������ �� ����	!���	��
������ �� ����� � ���������	��� '����	�� �� �����	� ��	��

��� �������
� ��� � �	����	���
	�� "	��	� ��� �� 	�	�	� 
�	&� "	�� �� 	����	�� ��	�	��� �������	�
 ����� 	� � ������� 
���	�
 ������� ��� � ����	����� ����������	��� ����
� ����
��� �� ����� �� 1�� �� ���	��� ��� �	������� "	��	� ���
������� 	�������	��� �� ������� ��� ������� ��� ������ ���
�	�* �� �	����	�� ������	���	��� ��&���� �	�* ����������
���
���� ����� �� ����	��� 	�����	�
< 6�(��� �����	�
��� ��	�	��� ������� ��	��� 26���3 ���� ��� ���� 	���� 
���� ��� $�	���� ���� ��� ������� �����	� 2$��3� �� �� 

	����	�
 ���
���� ��� ������ ��&������ �� ��� ����
	������� ��� 
������ ����	���	�	�� �� �	����	�� ������	�� 
�	�� 	� ��� ����������	��� 	�������� %� ��� .C?-�� ��� �	��� 
���� �������� ��� ���� ���� ��� +� 	��������� �
������ ��� �����	�
 �����
�� ���� ����� ��� ��� ����� ��� 

���� ��	� ������� 6���� ������� �� ��	�	��� ���� ������
����� �� ���� �� ����� '���	�� ���
���� ��� ��� ���� 	���� 
������ �� $� �� ���&��� �	����	�� ������	���	�� ��
���������� �� �	�* �� ����� ���� ����� �	����	�� 	������
2�3� %� 	�&��&�� � ��	�	��� ����	���	�� �� ��� ���	�� ���� ��� 
�������	�
 ������� �� ������	�� �&��� ���� �� "�	�� ����� 	�
� ����	�	�	�� �� ����	���� ����	���� �� �	����	���
	��� ��� 
���	���	�� �� ��� ����� "�	�� "���� ������ 	� ������ �� �� 
���������� ��� ����� ��������	��� ����� 	����	!�� ��	���
��� ��� ��	�	��� ������� ��	��� 2���3�

����� ��� ��&�� ��	��	���� �� 6���<
.� �����(� ��(����
,� ������	�� ����
8� ������	�� ��	�	��� �	�	��
>� ������	�� ���	���	�
 ����������
A� ������	�� ��&	��	�� ����������
?� ������	�� &��	!���	�� ����������
B� ������	�� ������ *���	�
 �����������

������� ����� ��� ��� ����������� �� � ����	�� 	�5�������
����������	��� ���
 ���<
.� ����������� �� ����������	��� 	�
���	����
,� 0�������	�
 ����������	��� 	�
���	����
8� %����	�
 �	����	�� ����	�
 �� ����������	��� 	�
���	 

����
>� K����	�
 �� ��� ����������	��� 	�
���	����
A� ��������	�� �� 0���� ��� %�5���	��
?� K��* �����	�� �'�	����� �����	�

B� K��* �����	�� ��������	�� ��� �������
@� �����	��� ��� ������� ��������	��� �����
����	��� ���

����	�	(��	��
C� ����	� !��	�
 �'�	����� �����	�
 ��� ����	�	(��	��
.-� ����� ���� �����	�
 ��� ���	�	(��	��
..� ��������� 
�"�	�
 ��� �����
.,� ����	�� !�����	��
.8� ����	� !��	�
� ����	�
� ��� ����	�

.>� 	�� ���������� ��� ���	�	�	�� �	����	�� ���	���	�

.A� ������� 	������	��
.?� N���	�� ����	����� ����	�

.B� K���� ������ ��&	�" ��� ��&	��	�� 	�&���	
��	��
.@� ������� ��������

$��� � �	����	���
	��� ����	�
 ������ ��� !&� ��	�	��� ��� 
���� ����� ��� �3 	����	�
 �	����	�� ����	�
 �� ��������� 
�	��� 	�
���	���� 2���� 83� �3 ��������	�� �� 0���� ���
%�5���	�� 2���� A3� �3 ���* �����	�� ��������	�� ��� ����	��
!�����	�� 2���� B3� �3 �	�� ���������� ��� ���	�	�	�� �	����	��
���	���	�
 2���� .>3� ��� �3 '���	�� ����	����� ����	�
 2����
.?3�

� ������� �� ��� ����	���	�� �� $�� �� ��� ������ 
����	��� 	������� ��� �� ����� 	� � ���� ����� �� �	�* ���� 
�	���� "	�� ��� ����	�� ��� �� ����	�	�� ����	�
 	�������� 2�3� 
�����	��� �������� "�� �������� ����� �� .3 ��&��	��� 	����
��� �����'����� �� ��	����� ,3 ����������� 	���� ��� �	*��	����
�� ��	���� ����� �� ���� �����	����� ��� 83 ������	��� 	���� ���
���	���	�
 ������ 	� ����� ��� �	*��	���� ���� ��� ���	 
���	�
 ������ "	�� ������ � ��	����� ��� ��	�	��� ����� 	�&�� 
�	
���� "��� ��� ���� ��������	�
 ��� 	�������� ���
��������	���	�� ������ ��� ���'����� �� ��������	���	���
	������� 	���
�	��� �������� �� �����	�� ���� ��� �������� 	�� 
����� �� ��� ����	�
 	�������� 	��������� ������ ��� �'�	� 
���� ��������	���	��� ��� 	������� ������	�
 ���������
��	����� ��� �	�* ���������� 	����	!�� 
��&� ���*�� ���� ��
	������� 	���
�	��� ��� 	��������� ��������	���	�� �� ���

������� �	�*�� 	� �������	�
 ������

K������ ��� ������ ����	���	�� �� �	�* ���������� �����	 
'��� �� ����������	��� ��������� 	� � ��" ���	&	��� ��� ���� 
�� 	� ����	���� �� �&�	� ��� ����	�	��� �������� �� �����	'���
���� ����� 	������	�� �� ��� ����������	��� 	�������� ���
������� ���� ���� ��	'�� 	����������� ������ ��� �	�* ������ 
���� 	� ��� ����������	��� 	������� ��� ��&������ ��� 	� 
��������� ��� ����	!� ��'�	������� �� ����������	���
����������	�
 ��� ����	�
 ����������

��� '����	�� ��� �� ��*��� 	� 1��� "��� �&�	�����
����� ���� �� ����!�	���� �������� ��� ������� ���	���	�

�� ������	�� ����O ������� 1��� ��� �� �������� ��� ���
	����	�
 �	����	�� ����	�
 �� ����������	��� 	�
���	�����
��� ������� ������� ����	�
 �� ������ ��� ����������	�

��� ������� ����� �	�� ��� ������� 	�&�����	��� ��� �� ��� 
&��� ������� ���*������� K������ 	� �	�� �������	&	�� ���
����� ��
��	� ������ ������������ ��� ��	�
 �������� ���
���� �	�� ���	���	�
 �� "���� ��� ����������	��� ���������
	� "���� �� �������	&� �� ��� 	� �	�� �	����	�� ���	���	�
 ��
� ������� ��� ����� 	�������� ����������	��� 	�
���	�����
$����������� )�" ��������� ��� �� � ������	�� ����	����
��� ��	� �����	��� ��� �������	�� !�����	�� �	������� 	� �
��	�	��� ��������� ��� ��� ��	�������� �� � �	
� ��&�� ��
����	�	�� ��������� �� �����	����� !���� ����������	���
���������  ���� �	�� ����������� �� ��� ������ ��� �	(�
�� ������	� "	��	� ��� ���* �����	�� ����� ������� ��� ����� 
�	�� �������
� �� ��� ����	�	(	�
 !����� 6�"�&��� !��� �� �� 
�����	��� �	������� ��&�� ��� � ����	!�� ���* �����	��
&����� ��� ����	�	(	�
 !���� ������� ���� ������ �� ����� 
�	���� %� 	� ������� ���� ��� ����� ��� ���	�� ��&��� "����
�� ������� �� ��� ����������� �	����	�� ����� ��� ���*
0���� ��� %�5���	�� ��� ��� ����	�	(	�
 !���� ���	�
 �� ��� �� 
����	�� �� .-B ������ ����	�
 ��	�� �� ��� �������
� ��
�� 
	��� �	������
���� ��
������ ��� �'���� �� �� !����
������� 2 3� � 1�� ���� ��� ������� �	����	�� ������
"	��	� .G8 ����� ����� �� �������� �� � ������� �������

������� �� ��� 	�
����� �	����
���	
������� ��	�
 ������� �������� �� ��� ����������� ������ ��� ��������
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 	�������	�� ��	�� �� �����	�
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Chromatographic Reagents Used in USP−NF and 
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  EXOSAPARIN SODIUM    DSD Mgh #29290 
PF  LGS#  Reagent Brand  Type of Test  Comments 

29(6)  L# #  Dowex 1X8  Molar ratio of sulfate to 
carboxylate 

 1.5 cm x 2.5 cm, 200 – 400 mesh, Fluka catalog 
number 44339. 

29(6) 
 

L# # 
 

Dowex 50W2 
 

Molar ratio of sulfate to 
carboxylate  

1.5 cm x 7.5 cm, 100 – 200 mesh, Fluka catalog 
number 44462. 

29(6) 
 

L# # 
 

Dowex 1X8 
 

Mol wt distrib, Ave mol wt 
 

1.5 cm x 2.5 cm, 200 – 400 mesh, Fluka catalog 
number 44339. 

  ENOXAPARIN SODIUM INJECTION   DSD Mgh #29295 
PF  LGS#  Reagent Brand  Type of Test  Comments 

29(6)  L# #  IonPac AS11  Free . . . . . . . . . . . . .   Free Sulfate content. Analytical column. 4 mm x 25 
cm, manufacturer Dionex. 

29(6) 
 

L# # 
 

IonPac AS11 
 

Free . . . . . . . . . . . . .  
 

Free Sulfate content. Guard column. 4 mm x 5 cm, 
manufacturer Dionex. 

  GLIMPEPIRIDE  DSD Mgh #35020 
PF  LGS#  Reagent Brand  Type of Test  Comments 

29(6)  G43  Optima 624  Water  0.32 mm x 30 m, 1.8 :m film thickness, 
manufacturer Macherey-Nagel 

29(6) 
 

L20 
 

LiChrosorb Diol 
 

Limit of  . . . . . . . . . . . . .  
 

Limit of cis isomer. 3 mm x 15 cm, 3 :m, 
manufacturer Merck KGaA. 

29(6) 
 

L1 
 

Superspher 100 RP-18 
 

Assay and Related 
Compounds  

4 mm x 25 cm, 4 :m, manufacturer Merck KGaA.  

  METFORMIN HYDROCHLORIDE  DSD Mgh #49795 
PF  LGS#  Reagent Brand  Type of Test  Comments 

29(6)  L9  Partisil 10 SCX  Related compounds  4.6 mm x 25 cm, 10 :m, manufacturer Whatman, 
Inc.  

  METFORMIN HYDROCHLORIDE TABLETS   DSD Mgh #49800 
PF  LGS#  Reagent Brand  Type of Test  Comments 

29(6)  L9  Partisil 10 SCX  Related compounds  4.6 mm x 25 cm, 10 :m, manufacturer Whatman, 
Inc. 

  METOLAZONE TABLETS  DSD Mgh #53470 
PF  LGS#  Reagent Brand  Type of Test  Comments 

29(6)  L1  Symmetry C-18  Assay  3.9 mm x 15 cm, 5 :m, manufacturer Waters. 
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  S-(ADENOSYL)-L-METHIONINE DISULFATE P-TOLUEN 
SULFONATE BULK SPRY DRIED POWDER 

   DSD Mgh #704 

PF  LGS#  Reagent Brand  Type of Test  Comments 
29(6)  L46  Ion Pac AS14A  Content of . . . . . . . .  Content of sulfate. 4 mm x 5 cm, :m, manufacturer 

Dionex. 
29(6) 

 
L1 

 
YMC 18 ODS-A 

 
Isomeric ratio 

 
4.6 mm x 25 cm, 5 :m, manufacturer YMC Co., 

Ltd. 
29(6) 

 
L9 

 
Supelcosil SCX 

 
Assay, Related 

compounds, and Content 
of . . . . . . . . . .  

 
Content of p-toluene sulfonic acid. 4.6 mm x 25 

cm, 5 :m, manufacturer Supelco. 

 

 SUCCINYLCHOLINE CHLORIDE  DSD Mgh #78520 

PF  LGS#  Reagent Brand  Type of Test  Comments 
29(6)  L1  XTerra MS C18  Limit of . . . . . . . . .   Limit of choline. 4.6 mm x 25 cm,  5 :m, 

manufacturer Waters. 

29(6) 
 

L1 
 

Alltima C-18 
 

Chromatographic purity 
 

4.6 mm x 25 cm, 5 :m, manufacturer Alltech. 

29(6) 
 

L1 
 

Xterra MS C18 
 

Chromatographic purity 
 

Test 2. 4.6 mm x 25 cm, 5 :m, manufacturer 
Waters. 

29(6) 
 

L1 
 

Alltima C-18 
 

Chromatographic purity 
 

Test 1. 4.6 mm x 25 cm, 5 :m, manufacturer 
Alltech. 
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