https://trungtamthuoc.com/

on 14-Feb-2025

»f 01-May-2020

nographs
EB2-4E68-8A32-11156EFOB4EB_6_en-US
1003/USPNF_M3730_06_01

i1e Delayed-Release Capsules

1-Release Capsules contain an amount of Duloxetine Hydrochloride equivalent to NLT 90.0% and NMT 110.0% of the labeled

etine (C,,H,,NOS).

: IbEnTiFicaTION TEsTs (197), Infrared Spectroscopy: 197F , (CN 1-Mav-2020)

f monobasic sodium phosphate in water adjusted with 5 N sodium hydroxide to a pH of 7.5

1650 cm™ to 900 cm ™
L of USP Duloxetine Hydrochloride RS in methylene chloride. Shake the contents, and sonicate for 1 min. Transfer 15 mL of
aparatory funnel, and add 15 mL of Buffer. Collect the organic layer, and evaporate to dryness. Redissolve the residue with a

\ethylene chloride, and transfer to a potassium bromide or sodium chloride plate. Allow it to dry.

L of duloxetine, from the contents of NLT 10 Capsules in methylene chloride. Proceed as directed in the Standard.
ria: Meet the requirements
time of the major peak of the Sample solution corresponds to that of the Standard solution, as obtained in the Assay.

»f duloxetine from light.

of #monobasic potassium phosphate, (ERR 1-Jun-2019) in water. To 1 L of this solution add 15 mL of triethylamine, and

)sphoric acid to a pH of 5.5.

of Amonobasic ammonium phosphate . (ERR 1-Jun-2019) @nd 4.5 g/L of dibasic potassium phosphate in water. Adjust with
dto a pH of 8.0.

ethanol, tetrahydrofuran, and Buffer A (323:90:587)

il and Buffer B (50:50)

'y solution: 0.1 mg/mL of USP Duloxetine Hydrochloride RS, 0.05 mg/mL of a-naphthol, 0.01 mg/mL of USP Duloxetine
»und F RS, and 0.025 mg/mL of USP Duloxetine Related Compound H RS in Diluent. [Note—Add 1 mL of methanol before
me to assist with dissolving contents. Duloxetine related compound H is used for peak identification purposes in this

n: 0.1 mg/mL of USP Duloxetine Hydrochloride RS in Diluent
: Nominally 0.1 mg/mL of duloxetine from the contents of NLT 5 Capsules, in Diluent

> system

ymmended to preheat the Mobile phase to 45°]

30 nm

m x 7.5-cm; 3- or 3.5-um packing L7
rature: 45°

nL/min

1e: 10 L

1es the retention time of duloxetine
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ndard solution and Sample solution
he percentage of the labeled amount of duloxetine (C18H19NOS) in the portion of Capsules taken:

Result = (r,/r)) x (C/C,) x (M_/M ) x 100
- peak response from the Sample solution
: peak response from the Standard solution
- concentration of USP Duloxetine Hydrochloride RS in the Standard solution (mg/mL)
-nominal concentration of duloxetine in the Sample solution (mg/mL)
- molecular weight of duloxetine free base, 297.42
- molecular weight of duloxetine hydrochloride, 333.88
iteria: 90.0%—-110.0%

ESTS

edium: 0.1 N hydrochloric acid VS; 1000 mL
100 rpm

medium: pH 6.8 phosphate buffer; 1000 mL
100 rpm

| for Capsules containing 20% w/w pellets; 90 min for Capsules containing 32% w/w pellets
flobile phase: Proceed as directed in the Assay.

t solution: 0.28 mg/mL of USP Duloxetine Hydrochloride RS, equivalent to 0.25 mg/mL of duloxetine, in Buffer stage medium.

amount of methanol, not exceeding 2% of the final volume, to dissolve duloxetine.

ndard solution: 0.0023 mg/mL of USP Duloxetine Hydrochloride RS, equivalent to 0.002 mg/mL of duloxetine, from the

ck solution diluted with Buffer stage medium

:andard solution: 0.023 mg/mL of USP Duloxetine Hydrochloride RS, equivalent to 0.02 mg/mL of duloxetine, from the

ck solution diluted with Buffer stage medium

n: After 2 h in the Acid stage medium, pass a portion of the solution under test through a suitable filter. Transfer the basket
1e pellets to the vessel containing the Buffer stage medium. After the appropriate time in the Buffer stage medium, pass a

2 solution under test through a suitable filter.
hic system
tography (621), System Suitability.)

230 nm

mm x 7.5-cm; 3- or 3.5-um packing L7
)erature: 45°

>mL/min

mme: 10 pL

lity

'stage standard solution

lative retention times for duloxetine and a-naphthol are 1.0 and 1.4, respectively.]
guirements

tor: NMT 1.5

andard deviation: NMT 2.0%
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- peak response of duloxetine from the Acid stage standard solution

- concentration of USP Duloxetine Hydrochloride RS in the Acid stage standard solution (mg/mL)

- molecular weight of duloxetine free base, 297.42

- molecular weight of duloxetine hydrochloride, 333.88

he equivalent concentration of duloxetine from a-naphthol in the Acid stage medium (CZ):
Result = (r,/r) x C;x (M_/M_) x (M_/M )

: peak response of a-naphthol from the Sample solution

- peak response of duloxetine from the Acid stage standard solution

- concentration of USP Duloxetine Hydrochloride RS in the Acid stage standard solution (mg/mL)

- molecular weight of duloxetine free base, 297.42

- molecular weight of duloxetine hydrochloride, 333.88

- molecular weight of a-naphthol, 144.17

he percentage of the labeled amount of duloxetine dissolved in the Acid stage medium (QA):

Result = (C, +C,) x Vx (1/L) x 100
concentration of duloxetine in the Acid stage medium (mg/mL)
equivalent concentration of duloxetine from a-naphthol in the Acid stage medium (mg/mL)

volume of Medium, 1000 mL

label claim of duloxetine (mg/Capsule)

he percentage of the labeled amount of duloxetine dissolved in the Buffer stage medium:
Result = [(r /rg) x (Cy/L) x Vx (M_/M ) x 100] + Q,,

: peak response of duloxetine from the Sample solution

: peak response of duloxetine from the Buffer stage standard solution

- concentration of USP Duloxetine Hydrochloride RS in the Buffer stage standard solution (mg/mL)

- label claim (mg/Capsule)
- volume of Medium, 1000 mL

-molecular weight of duloxetine free base, 297.42
- molecular weight of duloxetine hydrochloride, 333.88

: percentage of the labeled amount of duloxetine dissolved in the Acid stage medium

lo individual unit releases more than 10% of the labeled amount of duloxetine in 2 h.

les containing 20% w/w pellets: NLT 75% (Q) of the labeled amount of duloxetine is dissolved in 60 min.

les labeled to contain 32% w/w pellets: NLT 75% (Q) of the labeled amount of duloxetine is dissolved in 90 min.
duct complies with this test, the labeling indicates that it meets USP Dissolution Test 2.

ns of duloxetine from light.
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100 rpm

3uffer stage medium. The time in Buffer stage medium includes the time in Acid stage medium.

nixture of triethylamine and water prepared as follows. Add 15 mL of triethylamine to 1 L of water and adjust with phosphoric
of 2.5+ 0.05.

Acetonitrile and Solution A (40:60)

aydrochloric acid VS and 76 g/L of tribasic sodium phosphate (75:25)

t solution: 0.46 mg/mL of USP Duloxetine Hydrochloride RS, equivalent to 0.4 mg/mL of duloxetine, prepared as follows.

litable amount of USP Duloxetine Hydrochloride RS to an appropriate volumetric flask and dissolve in 50% of the final flask

obile phase. Dilute with Mobile phase to volume.
ion: 0.046 mg/mL of USP Duloxetine Hydrochloride RS, equivalent to 0.04 mg/mL of duloxetine, from the Standard stock
luent

1ple solution and Buffer stage sample solution: Pass a portion of the solution under test through a suitable filter, and use
Jote—A cannula-style filter with a 20-um pore size may be suitable.]

hic system

tography (621), System Suitability.)

290 nm

mm x 15.0-cm; 3-pm packing L1
)erature: 40°

3 mL/min

mme: 10 pL

lity

'dard solution

fuirements

tor: NMT 2.5

andard deviation: NMT 2.0%

ndard solution, Acid stage sample solution, and Buffer stage sample solution

he percentage of the labeled amount of duloxetine (C18H19NOS) dissolved in Acid stage medium:

Result = (r,/r) x Cox (M_/M_) x V x (1/L) x 100
- peak response of duloxetine from the Acid stage sample solution
- peak response of duloxetine from the Standard solution

- concentration of USP Duloxetine Hydrochloride RS in the Standard solution (mg/mL)

-molecular weight of duloxetine free base, 297.42
- molecular weight of duloxetine hydrochloride, 333.88

- volume of Acid stage medium, 750 mL

- label claim of duloxetine (mg/Capsule)

: percentage of the labeled amount of duloxetine (C18H19NOS) dissolved in Buffer stage medium:
Result = (r,/r) x Cx (M_ /M ) x V x (1/L) x 100

yeak response of duloxetine from the Buffer stage sample solution

reak response of duloxetine from the Standard solution

:oncentration of USP Duloxetine Hydrochloride RS in the Standard solution (mg/mL)

nolecular weight of duloxetine free base, 297.42

nolecular weight of duloxetine hydrochloride, 333.88
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NLT 80% (Q) of the labeled amount of duloxetine (C,;H,;NOS). The percentage of the labeled amount of duloxetine

it the time specified conforms to Dissolution (711), Acceptance Table 4.
duct complies with this test, the labeling indicates that it meets USP Dissolution Test 3.

ns of duloxetine from light.

edium: 0.1 N hydrochloric acid VS with pepsin (mix 8.5 mL of hydrochloric acid and 3.2 g of pepsin in 1 L of water); 1000 mL

100 rpm
Acid stage medium

medium: pH 6.8 phosphate buffer (6.8 g/L of monobasic potassium phosphate and 0.9 g/L of sodium hydroxide in water,
ith phosphoric acid or 1 N sodium hydroxide VS to a pH of 6.80); 1000 mL

100 rpm

3uffer stage medium. The time in Buffer stage medium includes the time in Acid stage medium.

er 2 hiin the Acid stage medium, withdraw a sample from the solution and immediately filter. Remove and rinse each basket

mL of 40.1 N hydrochloric acid VS. (ERR 1-Jun-2019) Then transfer the baskets to the Buffer stage medium.

"g/L of monobasic potassium phosphate in water. Add 2.0 mL of triethylamine per liter of solution and adjust with phosphoric
of 6.0.

Acetonitrile and Solution A (38:62)

t solution: 1.1 mg/mL of USP Duloxetine Hydrochloride RS, equivalent to 1.0 mg/mL of duloxetine, prepared as follows.

litable amount of USP Duloxetine Hydrochloride RS to an appropriate volumetric flask and dissolve in 60% of the flask

ater. Sonication may be used to promote dissolution. Dilute with water to volume.
llity stock solution: 0.011 mg/mL of USP Duloxetine Hydrochloride RS from the Standard stock solution in 0.1 N hydrochloric

e this solution in a 37° water bath for 30 min.
ility solution: 0.002 mg/mL of USP Duloxetine Hydrochloride RS from the System suitability stock solution in Mobile phase.

ulting solution through a suitable filter and use the filtrate.
ndard stock solution: 0.11 mg/mL of USP Duloxetine Hydrochloride RS, equivalent to 0.10 mg/mL of duloxetine, from the
ck solution in water

ndard solution: (L/50,000) mg/mL of duloxetine from the Standard stock solution in Mobile phase, where L is the label claim,
lle

:andard solution: (L/1,000) mg/mL of duloxetine from the Standard stock solution in Buffer stage medium, where L is the label
‘Capsule

ple solution: Transfer 2 mL of the solution under test to a suitable container and dilute with Mobile phase to 10 mL. Pass a

e resulting solution through a suitable filter, discard NLT 3 mL, and use the filtrate.

ample solution: Pass a portion of the solution under test through a suitable filter, discard NLT 1 mL, and use the filtrate.

hic system

tography (621), System Suitability.)

230 nm

mm x 15.0-cm; 3.5-um packing L1

)erature: 50°

I mL/min

mme: 10 pL

T 2 times the retention time of duloxetine

lity

stem suitability solution and Buffer stage standard solution

lative retention times for duloxetine and a-naphthol are 1.0 and 1.7, respectively.]
guirements

12 NLT 5 between duloxetine and a-naphthol, System suitability solution
tor: NMT 2.0, Buffer stage standard solution

andard deviation: NMT 2.0%, Buffer stage standard solution

d stage standard solution, Buffer stage standard solution, Acid stage sample solution, and Buffer stage sample solution
he concentration of duloxetine (C,;H,,NOS) dissolved in the Acid stage medium (C,):
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- dilution factor of the Acid stage sample solution, 5

- molecular weight of duloxetine free base, 297.42
- molecular weight of duloxetine hydrochloride, 333.88
he equivalent concentration of duloxetine from a-naphthol in the Acid stage medium (Cz):
Result = (r,/r) x C.x D x (1/F) x (M_/M )
- peak response of a-naphthol from the Acid stage sample solution
- peak response of duloxetine from the Acid stage standard solution
- concentration of USP Duloxetine Hydrochloride RS in the Acid stage standard solution (mg/mL)

- dilution factor of the Acid stage sample solution, 5
- relative response factor of a-naphthol, 1.7

-molecular weight of duloxetine free base, 297.42

- molecular weight of duloxetine hydrochloride, 333.88

he equivalent concentration of duloxetine from all of the unspecified degradation products in the Acid stage medium (C3):
Result = (r/r) x CoxDx (M /M)

:sum of the peak responses from all of the unspecified degradation products in the Acid stage sample solution

- peak response of duloxetine from the Acid stage standard solution

- concentration of USP Duloxetine Hydrochloride RS in the Acid stage standard solution (mg/mL)

- dilution factor of the Acid stage sample solution, 5

- molecular weight of duloxetine free base, 297.42

- molecular weight of duloxetine hydrochloride, 333.88

he percentage of the labeled amount of duloxetine dissolved in the Acid stage medium (Q,):
Result = (2C) x Vx (1/L) x 100

concentration or equivalent concentration of duloxetine in the Acid stage medium (mg/mL)

volume of Acid stage medium, 1000 mL

label claim of duloxetine (mg/Capsule)

: percentage of the labeled amount of duloxetine dissolved in both the Acid stage medium and the Buffer stage medium:
Result = [(r /ro) x Cox (M /M) x Vx (1/L) x 100] + Q,
yeak response of duloxetine from the Buffer stage sample solution

reak response of duloxetine from the Buffer stage standard solution

:oncentration of USP Duloxetine Hydrochloride RS in the Buffer stage standard solution (mg/mL)
nolecular weight of duloxetine free base, 297.42
nolecular weight of duloxetine hydrochloride, 333.88

'olume of Buffer stage medium, 1000 mL
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NLT 75% (Q) of the labeled amount of duloxetine (C,;H,;NOS). The percentage of the labeled amount of duloxetine

it the time specified conforms to Dissolution (711), Acceptance Table 4.
duct complies with this test, the labeling indicates that it meets USP Dissolution Test 4.

ns of duloxetine from light.

edium: 0.1 N hydrochloric acid VS; 1000 mL
100 rpm
Acid stage medium

medium: pH 6.8 phosphate buffer (6.8 g/L of monobasic potassium phosphate and 0.9 g/L of sodium hydroxide in water,
ith phosphoric acid or 1 N sodium hydroxide VS to a pH of 6.80); 1000 mL

100 rpm

3uffer stage medium. The time in Buffer stage medium includes the time in Acid stage medium.

er 2 hiin the Acid stage medium, withdraw a sample from the solution under test and immediately filter. Remove the Acid
n and add the Buffer stage medium.
atonitrile and water (20:80). To each liter add 1.0 mL of phosphoric acid.

atonitrile
See Table 1.
Table 1
Time Solution A Solution B
(min) (%) (%)
0 100 0
10 35 65
11 100 0
15 100 0

ndard stock solution: 0.011 mg/mL of USP Duloxetine Hydrochloride RS, equivalent to 0.010 mg/mL of duloxetine, in

e this solution within 10 h.

ndard solution: (L/20,000) mg/mL of duloxetine from the Standard stock solution in solution prepared as follows, where L is
m, in mg/Capsule. Transfer a suitable volume of Acid stage standard stock solution to an appropriate volumetric flask. Add
ask volume of 0.1 N hydrochloric acid VS and dilute with 0.1 N sodium hydroxide VS to volume. Use this solution within 10 h.
:andard stock solution: 0.67 mg/mL of USP Duloxetine Hydrochloride RS, equivalent to 0.6 mg/mL of duloxetine, in

:andard solution: (L/1,000) mg/mL of duloxetine from Buffer stage standard stock solution in Buffer stage medium

1ple stock solution: Pass a portion of the solution under test through a suitable filter, discard NLT 1 mL, and use the filtrate.
ttion within 4 h.

1ple solution: Dilute 5.0 mL of the Acid stage sample stock solution with 0.1 N sodium hydroxide VS to 10 mL. Use this
in4h.

imple solution: Pass a portion of the solution under test through a suitable filter, discard NLT 2 mL, and use the filtrate.

3 with Buffer stage medium, if needed.
hic system
tography (621), System Suitability.)

230 nm
mm x 10.0-cm; 5-pm packing L1
nL/min

mme: 10 pL

lity

'stage standard solution
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wvelength: 291 nm

stage medium

ity

er stage standard solution
guirements

andard deviation: NMT 2.0%

d stage standard solution, Buffer stage standard solution, Acid stage sample solution, and Buffer stage sample solution
he concentration of duloxetine (C, H, ;NOS) dissolved in the Acid stage medium (C):

Result = (r,/r) x C;x D x (M_/M )
- peak response of duloxetine from the Acid stage sample solution
- peak response of duloxetine from the Acid stage standard solution

- concentration of USP Duloxetine Hydrochloride RS in the Acid stage standard solution (mg/mL)

- dilution factor of the Acid stage sample solution, 2

- molecular weight of duloxetine free base, 297.42

- molecular weight of duloxetine hydrochloride, 333.88

he equivalent concentration of duloxetine from a-naphthol in the Acid stage medium (C,):
Result = (r,/r) x Cox D x (1/F) x (M_/M )

- peak response of a-naphthol from the Acid stage sample solution

- peak response of duloxetine from the Acid stage standard solution

- concentration of USP Duloxetine Hydrochloride RS in the Acid stage standard solution (mg/mL)

- dilution factor of the Acid stage sample solution, 2
- relative response factor of a-naphthol, 2.0

- molecular weight of duloxetine free base, 297.42

- molecular weight of a-naphthol, 144.17

he equivalent concentration of duloxetine from duloxetine 4-naphthyl isomer (4-[3-(Methylamino)-1-(thiophen-2-
Jnaphthalen-1-ol) in the Acid stage medium (C,):

Result = (r,/r)) x C,x D x (1/F) x (M_/M )
- peak response of duloxetine 4-naphthyl isomer from the Acid stage sample solution
- peak response of duloxetine from the Acid stage standard solution
- equivalent concentration of duloxetine from a-naphthol in the Acid stage medium (mg/mL)

- dilution factor of the Acid stage sample solution, 2
- relative response factor of duloxetine 4-naphthyl isomer, 0.70

- molecular weight of duloxetine free base, 297.42

- molecular weight of duloxetine 4-naphthyl isomer, 297.42

he percentage of the labeled amount of duloxetine dissolved in Acid stage medium (Q,,):
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: percentage of the labeled amount of duloxetine dissolved in the Buffer stage medium:
Result = (A /A) x [C;x (M_ /M )] x Vx D x (1/L) x 100

ibsorbance of duloxetine from the Buffer stage sample solution

ibsorbance of duloxetine from the Buffer stage standard solution

:oncentration of USP Duloxetine Hydrochloride RS in the Buffer stage standard solution (mg/mL)

nolecular weight of duloxetine free base, 297.42
nolecular weight of duloxetine hydrochloride, 333.88

'olume of Buffer stage medium, 1000 mL
lilution factor of the Buffer stage sample solution, if needed

abel claim (mg/Capsule)

IMT 10% of the labeled amount of duloxetine (C18H19NOS). The percentage of the labeled amount of duloxetine dissolved at

iecified conforms to Dissolution (711), Acceptance Table 3.

NLT 75% (Q) of the labeled amount of duloxetine (C, H, NOS). The percentage of the labeled amount of duloxetine

it the time specified conforms to Dissolution (711), Acceptance Table 4.

6t Units (905): Meet the requirements

»f duloxetine from light.
B, Mobile phase, Diluent, System suitability solution, Standard solution, Sample solution, Chromatographic system, and
ility: Proceed as directed in the Assay.

le solution
: percentage of each impurity in the portion of Capsules taken:

Result = (r /r,) x 100
ak response for each impurity
1m of all the peak responses

ria: See Table 2.

Table 2
Relative Acceptance
Retention Criteria,
Name Time NMT (%)
1.0 -
lated
! 1.1
1.5 0.2
lated
[ 29 nn
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Relative Acceptance
Retention Criteria,
Name Time NMT (%)
es - 0.4

icess impurity that is included 4 (ERR 1-Jun-2019) for identification purposes only. Itis controlled in the drug substance and is
ted or included in total impurities.
1-ol.

oresent in all formulations.

UIREMENTS
RrAGE: Preserve in tight containers. Store at controlled room temperature.

iling states with which Dissolution test the article complies, if other than Test 7.

ANDARDS (11)

chloride RS

d Compound F RS

raphthalen-1-yloxy)-3-(thiophen-3-yl)propan-1-amine hydrochloride.

Cl 333.88

d Compound H RS

naphthalen-1-yloxy)-3-(thiophen-2-yl)propyllJamino}-4-oxobutanoic acid.
397.49

'lease check for your question in the FAQs before contacting USP.

opic/Question Contact Expert Committee

LAYED-RELEASE CAPSULES = Documentary Standards Support SM42020 Small Molecules 4

:abase Information: Chromatographic Database

red In:
volume No. PF 39(6)
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