
 
Paroxetine Extended-Release Tablets 
 
Type of Posting Revision Bulletin 
Posting Date 27–Jan–2017 
Official Date 01–Feb–2017 
Expert Committee Chemical Medicines Monographs 4 
Reason for Revision Compliance 
   
In accordance with the Rules and Procedures of the 2015-2020 Council of Experts, the Chemical 
Medicines Monographs 4 Expert Committee has revised the Paroxetine Extended-Release Tablets.  
 
The purpose for the revision is to: 
  

• Add Dissolution Test 3 to accommodate a drug product which was approved with different 
dissolution test conditions and acceptance criteria than the existing dissolution tests. 
 
The liquid chromatographic procedure used for the analysis of the standard and sample solutions 
in Dissolution Test 3 is based on analyses performed with the Chromegabond WR C18 brand of 
L1 column manufactured by ES Industries.  The typical retention time for paroxetine is about 7.3 
minutes. 

 
• Revise the Acceptance Criteria for Total impurities in the Organic Impurities section from NMT 

0.5% to NMT 1.0% based on the specification for an FDA approved drug product. 

• Revise the chemical name of USP Paroxetine Related Compound F RS “trans(−)-1-Methyl-3-
[(1,3-benzodioxol-5-yloxy)methyl]-4-(4-fluorophenyl)piperidine” to the IUPAC name “((3S,4R)-3-
[(Benzodioxol-5-yloxy)methyl]-4-(4-fluorophenyl)-1-methylpiperidine).” 

 
The Paroxetine Extended-Release Tablets Revision Bulletin supersedes the currently official monograph.  
The Revision Bulletin will be incorporated in the Second Supplement to USP 40–NF 35.  
 
Should you have any questions, please contact Gerald Hsu, Ph.D., Senior Scientific Liaison, (240-221-
3097 or gdh@usp.org). 
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. Acceptance criteria:  90.0%–110.0%
Paroxetine Extended-Release Tablets PERFORMANCE TESTS

DEFINITION
Change to read:Paroxetine Extended-Release Tablets contain paroxetine hy-

drochloride equivalent to NLT 90.0% and NMT 110.0%
• DISSOLUTION 〈711〉of the labeled amount of paroxetine (C19H20FNO3).

Test 1
IDENTIFICATION Acid stage medium:  0.1 N hydrochloric acid; 750 mL
• A.  The retention time of the major peak of the Sample Buffer stage medium:  0.05 M tris buffer prepared as

solution corresponds to that of the Standard solution, as follows. Dissolve 6.06 g of tris(hydroxymethyl)amino-
obtained in the Assay. methane in 1 L of water. Add 1.8 mL of hydrochloric

acid to the resulting solution. Adjust with hydrochloric
ASSAY acid to a pH of 7.5; 1000 mL deaerated.
• PROCEDURE Apparatus 1:  100 rpm

Buffer:  3.9 g/L of ammonium acetate in water. Adjust Times:  2 h in Acid stage; 2, 4, and 12 h in Buffer stage
with glacial acetic acid to a pH of 4.5. Buffer and Mobile phase:  Proceed as directed in the

Mobile phase:  Acetonitrile, Buffer, and triethylamine Assay.
(40:60:1). Adjust with glacial acetic acid to a pH of Acid stage standard stock solution:  0.33 mg/mL of
5.5. paroxetine prepared as follows. Transfer a suitable

Standard solution:  0.5 mg/mL of USP Paroxetine Hy- amount of USP Paroxetine Hydrochloride RS to a suit-
drochloride RS in methanol able volumetric flask. Dissolve in 5% of the flask vol-

System suitability solution:  0.5 mg/mL of USP Paroxe- ume of methanol. Dilute with Acid stage medium to
tine Related Compound B RS in Standard solution volume.

Sample solution:  Nominally 0.5 mg/mL of paroxetine Acid stage standard solution:  Dilute the Acid stage
from NLT 10 Tablets prepared as follows. Transfer the standard stock solution with Acid stage medium to ob-
required number of Tablets to a suitable volumetric tain a final concentration of (L/7500) mg/mL, where L
flask. Add 80% of the flask volume of methanol. Soni- is the label claim in mg.
cate for 30 min followed by stirring for 30 min. Dilute Buffer stage standard stock solution:  0.25 mg/mL of
with methanol to volume. paroxetine prepared as follows. Transfer a suitable

Chromatographic system amount of USP Paroxetine Hydrochloride RS to a suit-
(See Chromatography 〈621〉, System Suitability.) able volumetric flask. Dissolve in 5% of the flask vol-
Mode:  LC ume of methanol. Dilute with Buffer stage medium to
Detector:  UV 295 nm volume.
Column:  4.6-mm × 25-cm; 5-µm packing L13 Buffer stage standard solution:  Dilute the Buffer
Flow rate:  1 mL/min stage standard stock solution with Buffer stage medium
Injection volume:  10 µL to obtain a final concentration of (L/1000) mg/mL,

System suitability where L is the label claim in mg.
Samples:  Standard solution and System suitability Acid stage sample solution:  Run the Acid stage for 2
solution h. Withdraw 10 mL of the solution under test and

[NOTE—The relative retention times for paroxetine re- centrifuge. Use the centrifugate for analysis.
lated compound B and paroxetine are 0.9 and 1.0, Buffer stage sample solution:  Remove the Acid stage
respectively.] medium from the vessel and replace it with the Buffer

Suitability requirements stage medium. At the times specified, remove 10 mL
Resolution:  NLT 1.5 between paroxetine related of the solution under test and centrifuge. Use the
compound B and paroxetine, System suitability centrifugate for analysis.
solution Chromatographic system:  Proceed as directed in the

Tailing factor:  NMT 2.0 for paroxetine, System suita- Assay. For Injection volume, use 100 µL for the Acid
bility solution stage analysis and 10 µL for the Buffer stage analysis.

Relative standard deviation:  NMT 2.0% for paroxe- System suitability
tine, Standard solution Samples:  Acid stage standard solution and Buffer

Analysis stage standard solution
Samples:  Standard solution and Sample solution Suitability requirements
Calculate the percentage of the labeled amount of Tailing factor:  NMT 2.0, Acid stage standard solu-
paroxetine (C19H20FNO3) in the portion of Tablets tion and Buffer stage standard solution
taken: Relative standard deviation:  NMT 3.0%, Acid

stage standard solution and Buffer stage standardResult = (rU/rS) × (CS/CU) × (Mr1/Mr2) × 100 solution
AnalysisrU = peak response from the Sample solution Samples:  Acid stage standard solution, Buffer stagerS = peak response from the Standard solution standard solution, Acid stage sample solution, andCS = concentration of USP Paroxetine Buffer stage sample solutionHydrochloride RS in the Standard solution Calculate the percentage of the labeled amount of(mg/mL) paroxetine (C19H20FNO3) dissolved in the Acid stage:CU = nominal concentration of paroxetine in the

Sample solution (mg/mL) Result = (rU/rS) × CS × (Mr1/Mr2) × V × (1/L) × 100Mr1 = molecular weight of paroxetine, 329.37
Mr2 = molecular weight of paroxetine hydrochloride, rU = peak response from the Acid stage sample

365.83 solution
rS = peak response from the Acid stage standard

solution
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CS = concentration of USP Paroxetine hydrochloric acid to the resulting solution. Adjust with
Hydrochloride RS in the Acid stage standard either 1.0 M hydrochloric acid or 1.0 M sodium hy-
solution (mg/mL) droxide to a pH of 7.5. Dilute with water to 1 L;

Mr1 = molecular weight of paroxetine, 329.37 1000 mL deaerated.
Mr2 = molecular weight of paroxetine hydrochloride, Apparatus 2:  150 rpm with suitable sinkers

365.83 Times:  2 h in Acid stage; 1, 2, 4, and 6 h in Buffer
V = volume of the Acid stage medium, 750 mL stage
L = label claim (mg/Tablet) Acid stage standard stock solution:  0.04 mg/mL of
Calculate the concentration (Ci) of paroxetine USP Paroxetine Hydrochloride RS prepared as follows.
(C19H20FNO3) dissolved at each time point in the Transfer a suitable amount of USP Paroxetine Hydro-
Buffer stage: chloride RS to a suitable volumetric flask. Dissolve in

2 mL of methanol. Dilute with Acid stage medium to
Result = (ri/rS) × CS × (Mr1/Mr2) volume.

Acid stage standard solution:  Dilute the Acid stage
ri = peak response from the Buffer stage sample standard stock solution with Acid stage medium to ob-

solution at each time point i tain a final concentration of (L/7500) mg/mL of
rS = peak response from the Buffer stage standard paroxetine, where L is the label claim in mg.

solution Buffer stage standard solution:  (L/1000) mg/mL of
CS = concentration of USP Paroxetine paroxetine, where L is the label claim in mg prepared

Hydrochloride RS in the Buffer stage standard as follows. Transfer a suitable amount of USP Paroxe-
solution (mg/mL) tine Hydrochloride RS to a suitable volumetric flask.

Mr1 = molecular weight of paroxetine, 329.37 Dissolve in 2 mL of methanol. Dilute with Buffer stage
Mr2 = molecular weight of paroxetine hydrochloride, medium to volume.

365.83 Acid stage sample solution:  Run the Acid stage for 2
Calculate the percentage of the labeled amount (Qi) h. Withdraw 10 mL of the solution under test, and
of paroxetine (C19H20FNO3) dissolved at each time filter. Use the filtrate for analysis.
point (i) in the Buffer stage medium: Buffer stage sample solution:  Remove the Tablet

and sinker from the acid stage vessel and pat them
Result1 = C1 × V × (1/L) × 100 dry. Introduce the Tablet and sinker into the dissolu-

tion vessel with 1000 mL of the Buffer stage medium.
At the times specified, remove 10 mL of the solutionResult2 = {[C2 × (V − VS)] + (C1 × VS)} × (1/L) × 100 under test and filter. Use the filtrate for analysis.

Acid stage analysis
Buffer:  Add 2.9 mL of phosphoric acid to 800 mL ofResult3 = ({C3 × [V − (2 × VS)]} + [(C2 + C1) × VS]) × 
water. Adjust with 1 M sodium hydroxide to a pH of(1/L) × 100
6.0. Dilute with water to 1000 mL.

Mobile phase:  Acetonitrile and Buffer (40:60)Ci = concentration of paroxetine in the Buffer stage
Chromatographic systemmedium in the portion of sample withdrawn
(See Chromatography 〈621〉, System Suitability.)at time point i (mg/mL)
Mode:  LCV = volume of the Buffer stage medium, 1000 mL
Detector:  UV 205 nmL = label claim (mg/Tablet)
Column:  4.6-mm × 25-cm; 5-µm packing L1VS = volume of the Sample solution withdrawn from
Flow rate:  2 mL/minthe Buffer stage medium (mL)
Injection volume:  50 µL for 12.5-mg Tablet; 20 µLTolerances
for 25- and 37.5-mg TabletsAcid stage:  NMT 10% of the labeled amount of

Run time:  2 times the retention time of paroxetineparoxetine (C19H20FNO3) is dissolved in 2 h.
System suitabilityBuffer stage:  See Table 1.
Sample:  Acid stage standard solution
Suitability requirementsTable 1 Tailing factor:  NMT 2.0

Amount Amount Amount Relative standard deviation:  NMT 2.0%
Dissolved Dissolved Dissolved Analysis
(Tablets (Tablets (Tablets Samples:  Acid stage standard solution and Acid stage

labeled to labeled to labeled to sample solution
Time contain contain contain Calculate the percentage of the labeled amount of
Point Time 12.5 mg of 25 mg of 37.5 mg of paroxetine (C19H20FNO3) dissolved in the Acid stage:
(i) (h) paroxetine) paroxetine) paroxetine)

Result = (rU/rS) × CS × (Mr1/Mr2) × V × (1/L) × 1001 2 15%–35% 10%–30% 20%–45%
2 4 40%–70% 40%–70% 60%–85% rU = peak response from the Acid stage sample
3 12 NLT 80% NLT 80% NLT 80% solution

rS = peak response from the Acid stage standardThe percentages of the labeled amount of paroxetine solution(C19H20FNO3) dissolved at the times specified con- CS = concentration of USP Paroxetineform to Dissolution 〈711〉, Acceptance Table 2. Hydrochloride RS in the Acid stage standardTest 2 solution (mg/mL)If the product complies with this procedure, the label- Mr1 = molecular weight of paroxetine, 329.37ing indicates that it meets USP Dissolution Test 2. Mr2 = molecular weight of paroxetine hydrochloride,Acid stage medium:  0.1 N hydrochloric acid; 750 mL 365.83Buffer stage medium:  0.05 M tris buffer prepared as V = volume of the Acid stage medium, 750 mLfollows. Dissolve 6.06 g of tris(hydroxymethyl)amino- L = label claim (mg/Tablet)methane in 900 mL of water. Add 40 mL of 1.0 M
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Buffer stage analysis methane in 2000 mL of water. Pass through a suitable
Instrumental conditions filter of 0.45-µm pore size. Add 5000 mL of water and
Mode:  UV adjust with hydrochloric acid to a pH of 7.5; 1000 mL
Analytical wavelength:  294 nm with 340 nm for deaerated.
background correction Apparatus 2:  150 rpm with suitable sinkers

Blank:  Buffer stage medium Times:  2 h in Acid stage; 2, 4, and 6 h in Buffer stage
Analysis Solution A:  1.36 g/L of potassium phosphate mono-
Samples:  Buffer stage standard solution and Buffer basic and 2.44 g/L of sodium 1-decanesulfonate in
stage sample solution water. Adjust with 0.5% phosphoric acid to a pH of

Calculate the concentration (Ci) of paroxetine 3.0.
(C19H20FNO3) dissolved at each time point (i) in the Mobile phase:  Acetonitrile and Solution A (45:55)
Buffer stage: Standard stock solution:  0.042 mg/mL of USP Parox-

etine Hydrochloride RS prepared as follows. Transfer a
Result = (Ai/AS) × CS × (Mr1/Mr2) suitable amount of USP Paroxetine Hydrochloride RS

to a suitable volumetric flask. Add about 50% of the
Ai = absorbance of the Buffer stage sample solution final flask volume of Buffer stage medium and sonicate

at time point i for about 15 min to dissolve. Dilute with Buffer stage
AS = absorbance of the Buffer stage standard medium to volume.

solution Standard solution:  0.021 mg/mL of USP Paroxetine
CS = concentration of USP Paroxetine Hydrochloride RS prepared as follows. Mix equal por-

Hydrochloride RS in the Buffer stage standard tions of Standard stock solution and Acid stage medium
solution (mg/mL) in a suitable glass container.

Mr1 = molecular weight of paroxetine, 329.37 Acid stage sample solution:  Run the Acid stage for 2
Mr2 = molecular weight of paroxetine hydrochloride, h. Withdraw 10 mL of the solution under test. Centri-

365.83 fuge to obtain a clear supernatant. Mix equal portions
Calculate the percentage of the labeled amount of of the supernatant and Acid stage medium in a suita-
paroxetine (C19H20FNO3) dissolved at each time ble glass container. Use the resulting solution for
point (i) in the Buffer stage medium: analysis.

Buffer stage sample solution:  Remove the Tablet in
Result1 = C1 × V × (1/L) × 100 the sinker from the acid stage vessel. Add the Tablet

in the sinker to the vessel with 1000 mL of Buffer
stage medium and run the Buffer stage. At the timesResult2 = {[C2 × (V − VS)] + (C1 × VS)} × (1/L) × 100 specified, remove 10 mL of the solution under test.
Centrifuge to obtain a clear supernatant. Mix equal
portions of the supernatant and Acid stage medium inResult3 = ({C3 × [V − (2 × VS)]} + [(C2 + C1) × VS]) ×
a suitable glass container. Use the resulting solution(1/L) × 100
for analysis.

Chromatographic system
Result4 = ({C4 × [V − (3 × VS)]} + [(C3 + C2 + C1) × VS]) (See Chromatography 〈621〉, System Suitability.)

× (1/L) × 100 Mode:  LC
Detector:  UV 235 nm

Ci = concentration of paroxetine in the Buffer stage Column:  4.6-mm × 15-cm; 5-µm packing L1
medium in the portion of sample withdrawn Column temperature:  30°
at time point i (mg/mL) Flow rate:  1 mL/min

V = volume of the Buffer stage medium, 1000 mL Injection volume:  50 µL
L = label claim (mg/Tablet) Run time:  About 1.5 times the retention time of
VS = volume of the Sample solution withdrawn from paroxetine

the Buffer stage medium (mL) System suitability
Tolerances Sample:  Standard solution
Acid stage:  NMT 10% of the labeled amount of Suitability requirements
paroxetine (C19H20FNO3) is dissolved in 2 h. Tailing factor:  NMT 2

Buffer stage:  See Table 2. Relative standard deviation:  NMT 2.0%
Analysis
Samples:  Standard solution, Acid stage sample solu-Table 2
tion, and Buffer stage sample solution

Time Point Time Amount Calculate the percentage of the labeled amount of
(i) (h) Dissolved paroxetine (C19H20FNO3) dissolved in the Acid stage:
1 1 NMT 20%

Result = (rU/rS) × CS × (Mr1/Mr2) × D × V × (1/L) × 1002 2 20%–45%
3 4 60%–90%

rU = peak response from the Acid stage sample
4 6 NLT 85% solution

rS = peak response from the Standard solutionThe percentages of the labeled amount of paroxe-
CS = concentration of USP Paroxetinetine (C19H20FNO3) dissolved at the times specified

Hydrochloride RS in the Standard solutionconform to Dissolution 〈711〉, Acceptance Table 2.
(mg/mL)•

.Test 3
Mr1 = molecular weight of paroxetine, 329.37If the product complies with this procedure, the label-
Mr2 = molecular weight of paroxetine hydrochloride,ing indicates that it meets USP Dissolution Test 3.

365.83Acid stage medium:  0.1 N hydrochloric acid; 750 mL
D = dilution factorBuffer stage medium:  0.05 M tris buffer prepared as
V = volume of the Acid stage medium, 750 mLfollows. Dissolve 42 g of tris(hydroxymethyl)amino-
L = label claim (mg/Tablet)
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Calculate the concentration (Ci) of paroxetine Table 4
(C19H20FNO3) dissolved at each time point (i) in the Time Solution A Solution BBuffer stage: (min) (%) (%)

0 80 20Resulti = (ri/rS) × CS × (Mr1/Mr2) × D
30 80 20

ri = peak response from the Buffer stage sample 50 20 80
solution at time point i 60 20 80

rS = peak response from the Standard solution
70 80 20CS = concentration of USP Paroxetine
80 80 20Hydrochloride RS in the Standard solution

(mg/mL) System suitability solution:  1 mg/mL of USP Paroxe-Mr1 = molecular weight of paroxetine, 329.37 tine Hydrochloride RS, 0.1 mg/mL of USP ParoxetineMr2 = molecular weight of paroxetine hydrochloride, System Suitability Mixture A RS, and 1 mg/mL of USP365.83 Paroxetine Related Compound F RS in methanol.D = dilution factor [NOTE—Sonication may be used to aid dissolution ofCalculate the percentage of the labeled amount of the individual components.]paroxetine (C19H20FNO3) dissolved at each time point Standard solution:  0.01 mg/mL of USP Paroxetine Hy-(i) in the Buffer stage medium: drochloride RS in methanol
Sample solution:  Nominally 1 mg/mL of paroxetineResult1 = C1 × V × (1/L) × 100
from NLT 10 Tablets prepared as follows. Transfer a
suitable number of Tablets to a suitable volumetric
flask. Add 50% of the flask volume of methanol. Soni-Result2 = {[C2 × (V − VS)] + (C1 × VS)} × (1/L) × 100
cate for 30 min followed by stirring for 30 min. Dilute
with methanol to volume. Mix and centrifuge. Use the

Result3 = ({C3 × [V − (2 × VS)]} + [(C2 + C1) × VS]) × clear centrifugate.
(1/L) × 100 Chromatographic system

(See Chromatography 〈621〉, System Suitability.)
Ci = concentration of paroxetine in the Buffer stage Mode:  LC

medium in the portion of sample withdrawn Detector:  UV 285 nm
at time point i (mg/mL) Column:  4.6-mm × 25-cm; 5-µm packing L7

V = volume of the Buffer stage medium, 1000 mL Column temperature:  40°
L = label claim (mg/Tablet) Flow rate:  1 mL/min
VS = volume of the sample solution withdrawn Injection volume:  20 µL

from the Buffer stage medium (mL) System suitability
Tolerances Samples:  System suitability solution and Standard
Acid stage:  NMT 10% of the labeled amount of solution
paroxetine (C19H20FNO3) is dissolved. [NOTE—See Table 4 for the relative retention times.]

Buffer stage:  See Table 3. Suitability requirements
Resolution:  NLT 1.5 between paroxetine related
compound A and paroxetine related compound B;Table 3
NLT 1.5 between paroxetine related compound F

Time Point Time Amount and paroxetine, System suitability solution
(i) (h) Dissolved (%) Tailing factor:  NMT 2.0 for paroxetine, Standard
1 2 20–50 solution
2 4 55–85 Relative standard deviation:  NMT 5.0% for paroxe-

tine, Standard solution3 6 NLT 80
Analysis

The percentages of the labeled amount of paroxetine Samples:  Standard solution and Sample solution
(C19H20FNO3) dissolved at the times specified con- Calculate the percentage of each impurity in the por-
form to Dissolution 〈711〉, Acceptance Table 2.• (RB 1- tion of Tablets taken:
Feb-2017)

Result = (rU/rS) × (CS/CU) × (Mr1/Mr2) × 100• UNIFORMITY OF DOSAGE UNITS 〈905〉:  Meet the
requirements

rU = peak response from the Sample solution
IMPURITIES rS = peak response from the Standard solution

CS = concentration of USP Paroxetine
Hydrochloride RS in the Standard solutionChange to read: (mg/mL)

CU = nominal concentration of paroxetine in the• ORGANIC IMPURITIES Sample solution (mg/mL)
Solution A:  Tetrahydrofuran, water, and trifluoroacetic Mr1 = molecular weight of paroxetine 329.37
acid (20:180:1) Mr2 = molecular weight of paroxetine hydrochloride,

Solution B:  Acetonitrile, tetrahydrofuran, and trifluoro- 365.83
acetic acid (180:20:1) Acceptance criteria:  See Table 5.

Mobile phase:  See Table 4.
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Table 5 Change to read:
Relative Acceptance

• USP REFERENCE STANDARDS 〈11〉Retention Criteria,
USP Paroxetine Hydrochloride RSName Time NMT (%)
USP Paroxetine Related Compound B RSParoxetine related

— trans-4-Phenyl-3-[(3,4-methylenedioxy)phenox-compound Aa
. 0.67

y]methylpiperidine hydrochloride;Paroxetine related
— Also known as Piperidine, 3-[(1,3-benzodioxol-5-ylox-compound Ba

. 0.75 y)methyl]-4-phenyl-, hydrochloride (3S-trans).
Paroxetine related •

.C19H21NO3 · HCl 347.84• (ERR 1-Jun-2016)—
compound Fa

. 0.90 USP Paroxetine Related Compound F RS
Paroxetine 1.0 — •

.(3S,4R)-3-[(Benzodioxol-5- yloxy)methyl]-
Ethoxyparoxetineb

. 1.2 0.2 4-(4-fluorophenyl)-1-methylpiperidine.• (RB 1-Feb-2017)

C20H22FNO3 343.39Any unspecified
— USP Paroxetine System Suitability Mixture A RSdegradation product 0.2

Mixture of approximately 1% paroxetine related com-Total impurities — •
.1.0• (RB 1-Feb-2017)

pound A [piperidine, 3-[(1,3-benzodioxol-5-ylox-a
.Process impurities, included for identification only. Process impurities are y)methyl]-4-(4-methoxyphenyl)-, hydrochloride (3S-controlled in the drug substance and are not to be reported or included

in the total impurities of the drug product. trans)], and 1% paroxetine related compound B [pi-
b

.(3SR,4RS)-3-(1,3-Benzodioxol-5-yloxy)methyl)-4-(4-ethoxyphenyl)piper- peridine, 3-[(1,3-benzodioxol-5-yloxy)methyl]-
idine. 4-phenyl-, hydrochloride (3S-trans)] in a matrix of

paroxetine hydrochloride.ADDITIONAL REQUIREMENTS
• PACKAGING AND STORAGE:  Preserve in well-closed con-

tainers at controlled room temperature.
• LABELING:  When more than one Dissolution test is given,

the labeling states the Dissolution test used only if Test 1
is not used.
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