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1. Executive Summary

1.1. Recommendations

It is recommended that the sponsor adopt the following dissolution method and specification for
Venlafaxine 37.5 mg, 75 mg, 150 mg and 225 mg Extended Release Tablets.

Method

Apparatus: USP Apparatus 11 (Paddle)
Speed: 50 rpm

Media: Water at 37°C

Volume: 900 mL

Specification: Q at

4 hour
12 hour. \
20 hour NLT -—

1.2. Summary of Biopharmaceutics Findings

Background: The sponsor submitted a response to an approvable (AE) letter issued 10/4/07 for
Venlafaxine Extended Release Tablets. In the AE letter, the sponsor was requested to accept the
dissolution method and specification proposed by the Agency. It was noted in the AE letter that
the IVIVC submitted in the original application was not acceptable and additional information
was requested from the sponsor. However, this additional data requested was not a condition of
approval of the product. The sponsor stated in their response to the AE letter that they will
‘address the IVIVC issue post approval. The following is the dissolution method and specification
proposed by the Agency that was included in the AE letter.

FDA Proposal for Venlafaxine 37.5 mg, 75 mg, 150 mg, and 225 mg

Method

Apparatus: USP Apparatus II (Paddle)
Speed: 50 rpm

Media: Water at 37°C

Volume: 900 mL

Specification: Q at

4 hour
12 hour \

20 hour NLT . =~



The sponsor accepted the proposed method but suggested a different specification. The Sponsor
proposed to have different specifications for the 37.5 mg relative to the 75 mg, 150 mg and 225
mg strengths. The following are the spécifications for the 37.5 mg and the higher strengths
proposed by the sponsor.

Time 37.5mg 75mg, 150 mg and 225 mg

4 hour :"\ b(4)
© 12 hour = _

20 hour NLT = = NLT e

The sponsor’s rationale for these new specifications was that the 37.5 mg tablet core has
approximately ~— f'the drug load - ) compared to the higher strengths. This was
done in order to achieve a pharmaceutically elegant product. The excipient used to augment the
Venlafaxine = nrovide a larger tablet weight for the 37.5 mg product was
.- According to the sponsor, = s water insoluble material that is
significantly different from the highly soluble Venlafaxine. As such there is a lag time required
to have the full effect of the osmotic pump causing the release of the Venlafaxine from the device
which is somewhat longer for the 37.5 mg product compared to the higher strengths (for example:
respectively, for the 75 mg and
225 mg lots). The in vitro release difference was not reflected in an in vivo bioavailability
difference. The 37.5 mg product is bioequivalent to the equivalent strength of Effexor XR as are
the higher strengths.

———

Comments: After review of the dissolution profiles of the bio-lots for each dosage strength, it was
observed that the behavior of the release characteristics are comparable between the dosage
strengths. The major discrepancy in the bio-lots meeting the Agency or Sponsor’s proposed
dissolution specifications was in the 150 mg not the 37.5 mg tablet strength. Three (3) tablets
Jrom the bio-lot for the 150 mg failed to meet the sponsor s specification and two were at
borderline of the dissolution specification. Two tablets from the 150 mg bio-lot failed to meet the
Agency's specification. All tablets from all the bio-lots pass USP L2 requirements under both the
Sponsor's and Agency’s specification scenarios. It is not anticipated that the Agency’s proposed
specification would result in significant batches failing the dissolution specification. It is
preferable and highly recommended to have one dissolution specification set for a particular
drug product. Therefore, it is recommended that the sponsor adopt the Agency s proposed
dissolution specifications for all Venlafaxine Extended Release tablets. The sponsor’s proposal of
two specifications for Venlafaxine Extended Release Tablets is not acceptable.

b(4)



2. Labeling Comments

Edits to the OCP sections of label is included in the PLR under appendix

3. Appendices
Individual Dissolution Data for Bio-lots

PLR

- APPEARS THIS WAY ON ORIGINAL
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1. Executive Summary
1.1 Recommendations

a) The Office of Clinical Pharmacology (OCP) has reviewed the data submitted to the Clinical
Pharmacology and Biopharmaceutics sections of NDA 22-104 and finds the data acceptable.
OCP supports approval of Venlafaxine Extended Release Tablets by Osmotica Pharmaceuticals.
Venlafaxine Extended Release Tablets (Osmotica) 37.5, 75 and 225 mg are bioequivalent to an
equivalent dose of the approved product, Effexor XR (Wyeth).

b) It is recommended that a waiver of bioequivalence study be granted for the 150 mg
Venlafaxine Extended Release Tablet (Osmotica).

c) The following dissolution method and specification are recommended for Venlafaxine
Extended Release Tablets (Osmotica)

Apparatus: USP Apparatus II (Paddle)
Speed: 50 rpm

Media: Water at 37°C

Volume: 900 mL

Specification: Q at

oW
4 hours:
12 hours N
20 hours NL] o~

d) The in vitro in vivo (IVIVC) model developed is not acceptable at this time. It is
recommended that sponsor consult the Agency’s Guidance for Industry: Extended Release Oral
Dosage Forms: Development, Evaluation and Application of IVIVC and submit the required data
(e.g. details of model development including equations, data sets, and control files) for review in
a future submission. The guidance can be found at hitp://www.fda.gov/cder/guidance/index.htm.

1.2 Phase IV Recommendation

The sponsor should conduct studies to investigate dose-dumping in the presence of alcohol.
The sponsor should perform dissolution studies for all Venlafaxine Extended Release strengths
using the accepted dissolution conditions with the addition of ( — of ethanol
to the dissolution media. The accepted dissolution method is: '

Apparatus: © USP Apparatus II (Paddle)
Speed: 50 rpm

Media: Water at 37°C

Volume: 900 mL

b(4)



1.3. Summary of Important Clinical Pharmacology and Biopharmaceutics Findings

Regulatory Background: The application was filed as a 505(b)(2) NDA with the clinical,
preclinical and some of the pharmacokinetic data referenced to Effexor XR™ (NDA 20699)
which is approved. Safety and efficacy are based on the data found in NDA 20699 for
Effexor XR® Capsules. The sponsor is seeking approval for Venlafaxine Extended-
release Tablets 37.5 mg, 75 mg, 150 mg and 225 mg. The basis for the request for
approval is the demonstration of bioequivalence of the Venlafaxine Extended-Release
Tablets to the equivalent dose of Effexor XR® Capsules. Effexor XR is recommended to
be taken with food. The sponsor is seeking a waiver of bioequivalence study for the 150
mg Venlafaxine Extended Release Tablets.

Therapeutic indication and Dosage Regimen: The sponsor is seeking approval of Venlafaxine
Extended Release Tablets for the treatment of Major Depressive Disorder and Social Anxiety
Disorder. Effexor XR is approved for these indications. For most patients, the recommended
starting dose for Venlafaxine hydrochloride extended release tablets is 75 mg/day administered in
a single dose. For some patients, it may be necessary to start 37.5 mg/day. Patients not
responding to the initial 75 mg/day dose may benefit from dose increases to a maximum of
approximately 225 mg/day.

Bioequivalence of Venlafaxine Extended Release Tablets and Effexor XR Capsules:

Venlafaxine 225 mg extended release tablet (highest strength; Osmotica) was
demonstrated to be bioequivalent to Effexor 225 (150 + 75) mg XR capsules after a
single dose administration under fed conditions.

Venlafaxine ER Tablets 37.5 mg formulation (Osmotica) was bioequivalent to Effexor®
XR (Venlafaxine HCI, Wyeth) 37.5 mg Extended-Release Capsules when administered
under fed and fasting conditions.

Venlafaxine HCI 75 mg Extended Release Tablets (Osmotica) was demonstrated to be
bioequivalent to Effexor XR 75 mg Capsules when administered under fed conditions.
But Venlafaxine ER 75 mg tablets were not bioequivalent to Effexor XR 75 mg under

" fasting conditions. The 90% confidence intervals (CI) for AUC and Cmax of Venlafaxine
under fasting conditions were 106.86% — 120.71% and 113.07% — 126.10%, respectively.
The regulatory criteria for bioequivalence is for the 90% CI for AUC and Cmax to fall
within an interval of 80% - 125%. Venlafaxine Extended release tablets are
recommended to be taken with food. But if the 75 mg tablet is taken under fasting
conditions, the difference in the 90% CI for Cmax is not expected to be clinically
relevant. )

Bio-Waiver of 150 mg Venlafaxine Extended Release Tablets (Osmotica)

The sponsor demonstrated that Venlafaxine Hydrochloride Extended-release Tablets 75
mg and Effexor XR 75 mg Capsules were bioequivalent under fed conditions. .
Additionally, the sponsor demonstrated that Venlafaxine Hydrochloride Extended release
Tablets 225 mg and Effexor XR 75 mg + 150 mg were bioequivalent under fed
conditions. The 75 mg, 150 mg, and 225 mg are compositionally proportional. And the



dissolution profiles of the 75 mg, 150 mg and 225 mg venlafaxine extended release
tablets were similar (f2 >50). Therefore, a waiver of bioequivalence study for the 150 mg
Venlafaxine Extended Release Tablet is justified and recommended.

In Vitro In Vivo Correlation (IVIVC): The IVIVC is not acceptable at this time.

Dissolution: The dissolution method proposed by the sponsor is acceptable. But the
following specification proposed by the sponsor is not acceptable.

4 hours: %

12 hours' ™~ b(4)

20 hours: NLT ~—~

OCP recommends that the method proposed by the sponsor but with the following

specification for Venlafaxine Extended Release Tablets (Osmotica), 37.5 mg, 75 mg, 150
mg, and 225 mg strengths, be adopted.

Apparatus: USP Apparatus Il (Paddle)
Speed: 50 rpm .
Media: Water

Volume: 900 mL

Specification: Q at

b(4)

4 hours:
12 hours —~
20 hours NLT ~=

These specifications are based on the dissolution profiles of the lots used in the bioequivalence
studies. :

2. Question Based Review (QBR)

The QBR section of the review has used a deductive approach (i.e. starts with
conclusions followed with supportive details) as instructed by CDER Review Template
MaPP 4000.4.

2.1 What pertinent regulatory background or history contributes to the current
assessment of the clinical pharmacology and biopharmaceutics of this drug?

The NDA was filed as a 505(b)(2) with the clinical, preclinical and some of the
pharmacokinetic data referenced to the innovator, Effexor XR™ (NDA 20699). This
method of filing was agreed to by the Agency.

The NDA is for Venlafaxine Extended-release Tablets 37.5 mg, 75 mg, 150 mg and 225 .
mg. Clinical safety and efficacy are based on the data found in NDA 20699 for Effexor .
XR® Capsules. The basis for this reference is the demonstration of bioequivalence of the



Venlafaxine Extended-Release Tablets 37.5 mg and 75 mg to the equivalent strengths of
Effexor XR® Capsules and of the Venlafaxine Extended-release Tablets 225 mg to one
Effexor XR® Capsules 75mg combined with one Effexor XR® Capsules 150 mg.

2.1.1. What is the proposed therapeutic indication for Venlafaxine Extended Release
Tablet?

Venlafaxine extended release tablets is indicated for the treatment of major depressive
disorder and social anxiety disorder

2.1.2. What are the proposed dosage and route of administration?

The proposed dosing regimen is similar to that for the approved Effexor XR: For most
patients, the recommended starting dose for venlafaxine hydrochloride extended release
tablets is 75 mg/day administered in a single dose. For some patients, it may be
necessary to start at 37.5 mg/day. Patients not responding to the initial 75 mg/day dose
may benefit from dose increases to a maximum of approximately 225 mg/day.

Venlafaxine extended release tablets are intended to be taken orally. Venlafaxine is
recommended to be taken with food.

2.2. General Clinical Pharmacology and Biopharmaceutics

2.2.1. What are the design features of the bioequivalence studies used to support dosing
or claims?

In the approved labeling of Effexor XR® it was noted that in short-term placebo
controlled clinical trials in patients with major depressive disorder, the incidence of
nausea for Effexor XR® was reported in 31% of patients. This was the highest reported
adverse event incidence. Therefore, the approved labeling of Effexor XR® recommends
that the product be dosed only with food. The bioequivalence for the highest strength of
venlafaxine extended release tablets were conducted under fed conditions.

The type of bioequivalence studies which were performed to support the claims and
dosing regimen are listed below and were based on the following: proportionality of three
(75, 150, 225 mg) of the four strengths, the fact that the product is recommended to be
dosed with food in clinical use, the desire to not dose the highest strength in a fasted state
due to the incidence of nausea and determine the behavior of Venlafaxine Extended
Release Tablets when lower doses are dosed in the fasted state.

Two 4-way Crossover Single-Dose Studies in Fed and Fasted Condition

37.5 mg Venlafaxine Extended-release tablet compared to 37.5 mg Effexor XR Capsule
(Protocol No. 10672001).

75 mg Venlafaxine Extended Release Tablet compared to 75 mg Effexor XR Capsule
(Protocol No. 10572001).



The studies were single-dose, randomized, four-period crossover bioequivalence
study under fed and fasting conditions. The products compared were Venlafaxine
Extended-release Tablets 37.5 mg and Effexor XR® Capsules 37.5 mg. And,
Venlafaxine Extended-release Tablets 75 mg and Effexor XR® Capsules 75 mg.

One 2-way Crossover Single Dose Study in Fed Condition (Protocol No. R04-0776)

The study was a single-dose, randorhized, two-period crossover bioequivalence
study under fed conditions. The products compared were Venlafaxine Extended-release
Tablets 225 mg and Effexor XR® Capsules 75 mg plus Effexor XR® Capsules 150 mg.

One 2-way Multiple Dose, Randomized, 2-Period, Crossover Study in Fed Condition
(Protocol No. R04-778)

225 mg Venlafaxine Hydrochloride Extended-release Tablets compared to the -
combination of one 75 mg Effexor XR Capsule and one 150 mg Effexor XR Capsule
administered daily for 7 days.

The sponsor is seeking a waiver of a bioequivalence study for Venlafaxine 150 mg
extended release tablet.

2.2.2. Are the active moieties in the plasma (or other biological fluid) appropriately identified
and measuredto assess pharmacolinetic parameters?

Yes, the active moieties in the plasma have been adequately identified and measured (Refer to
section on Analytical Methods).

2.2.3. Exposures

2.2.3.1. Are the exposures after administration of 225 mg Venlafaxine Extended Release Tablets
(Osmotica) similar to an equivalent dose of the approved Venlafaxine Extended Release Capsule
(Effexor XR)?

Venlafaxine 225 mg extended release tablet was demonstrated to be bioequivalent to Effexor 225
(150 + 75) mg XR capsules after a single dose administration under fed conditions. The approved
venlafaxine extended release capsules (Effexor XR) is recommended to be taken with food.

The sponsor conducted a study to compare the relative bioavailability (rate and extent of
absorption) of Venlafaxine Hydrochloride Extended Release (ER) Tablets 225 mg by
Osmotica Pharmaceutical Corp. with that of the approved Effexor XR® (venlafaxine
extended release, Wyeth) Capsules 225 mg (150 mg plus 75 mg) following a single, oral
dose administration to healthy, adult subjects under fed conditions.

The study was a single-center, randomized, two-way crossover trial conducted under fed
conditions. On study day 1, each subject received either a single, oral dose of the test



product, Venlafaxine ER (Osmotica) Tablet 225 mg, or a single, combined oral dose of
the reference product, Effexor XR® Extended-Release Capsules 150 mg and 75 mg.
Dosing occurred 30minutes after the initiation of a standardized, high fat breakfast
preceded by an overnight fast. Following a seven day washout period, subjects were
dosed with the alternative treatment as per the randomization. The following fi gure
depicts the plasma profiles for the test and reference products.

Figure 1: Mean Plasma Concentration (0- 72 hrs) Profile after Administration of Test and
Reference Products

Venlafaxine
N=28
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The following table contains the results of the analysis

Table 1
Geometric Means, Ratio of Means, and 90% Confidence Intervals
Ln-Transformed Data

Venlafaxine-

. N=28 N
Parameter Test Reference % Ratio 90% Ci
AUCD-I 1473 94 4R O a =
(ng-hr/mL) 2343.99 213748 A 109.66 (1038, 1153.85)
AUCq e 111 a0 79247 A an inA ‘
(hg-hr/mL) 2431 .98 2254.30 107.88 (102.64, 113.39)
Cmnx 193 A 9 y -
(ng/mL) 132.34 130.42 101.47 (94.15, 109.37)

Results are back transformed from results of ANOVA models using natural logarithms for AUC(0-inf),
AUC(0-t) and Cmax

The 90% confidence interval was contained within the regulatory criteria of 80 % to
125%.

Recalculation by the Reviewer after dropping subjects per DSI Inspection Report

The above study was inspected by the Division of Scientific Investigation (DSI). DSI stated that
the subject sample concentrations inruns —— cannot be assured. These runs affected the
venlafaxine concentration for subjects 15, 16, 18 and 20. Therefore, DSI recommended that the
data for these patients should not be considered for bicequivalence. The reviewer recalculated
the bioequivalence of the two formulations both with and without subjects 15, 16, 18 and 20. The
results of the reviewer's calculations are provided below. The data was Ln transformed prior to
the statistical analysis

b(a)



Table 2

Geometric Means, Ratio of Means and 90% Confidence Intervals
Venlafaxine (n=28)

Parameter Test Reference % Ratio 90% CI

AUC (0-t) 2343.99 213748 109.66 103.79 - 115.85
(ng*hr/mL)

AUC (0-00) 2431.98 225430 107.88 102.63—-113.39
(ng*hr/mL)

Cmax (ng/mL) 132.34 130.42 101.47 94.15 - 109.37

Results are back transformed from results of ANOVA models using natural logarithms for AUC(0-inf),
AUC(0-t) and Cmax

Table 3
Geometric Mean, Ratio of Means and 90% Confidence Intervals
Venlafaxine (n=24)
(Without subjects 15, 16, 18 and 20)
Parameter Test Reference .% Ratio 90% CI
AUC (0-t) 2364.95 2169.12 109.03 102.55-115.91
(ng*hr/mL)
AUC.(0-0) 2454.82 2290.04 107.19 101.46 — 113.26
(ng*hr/mL}
Cmax (ng/mL) 135.66 130,13 104.24 96.27 — 112.88

Results are back transformed from results of ANOVA models using natural logarithms for AUC(0-inf),
AUC(0-t) and Cmax

The results of the recalculation including all subjects are the same as that obtained by the
sponsor. The results of the recalculation without subjects 15, 16, 18 and 20 are contained in
Table 3 above. The recalculated 90% CI indicated that 225 mg venlafaxine extended release
tablets (Osmotica) are bioequivalent to 225 mg Effexor XR capsule dose.

The following table contains the statistical analysis for the active metabolite, O-desmethyl
venlafaxine. The results for the metabolite were not considered in determination of
bioequivalence between Venlafaxine Extended Release Tablets (Osmotica) and Effexor XR.
However, the 90% CI were contained within the 80% to 125% criteria for bioequivalence.

Table 4 .
Geometric Means, Ratio of Means and 90% Confidence Intervals
Desmethylvenlafaxine (n=28)
Parameter Test Reference % Ratio 90% C1
AUC (0-1) 9910.07 9004.41 110.06 106.35—-113.89
(ng*hr/mL)
AUC (0-c0) 10204.96 9507.14 107.34 103.83 -110.97
(ng*hr/mL)
Cmax (ng/mL) 341.95 289.28 118.21 1124912421

Results are back transformed from results of ANOVA models using natural logarithms for AUC(0-inf),
AUC(0-t) and Cmax




2.2.3.2. Are the exposures after administration of 37.5 mg Venlafaxine Extended Release
(Osmotica) similar to an equivalent dose of the approved Venlafaxine Extended Release Capsule
(Effexor XR)?

Venlafaxine ER Tablets 37.5 mg formulation (Osmotica) was bioequivalent to Effexor®
XR (Venlafaxine HCl, Wyeth) 37.5 mg Extended-Release Capsules after administration
under both fasting and fed conditions.

The sponsor conducted a study to evaluate the bioequivalence of Osmotica Venlafaxine HCI
37.5 mg extended release tablets (Osmotica) compared to Effexor® XR (venlafaxine
hydrochloride) 37.5 mg extended-release capsules (Wyeth) under fasted and fed
conditions in healthy adult subjects.

The study was a randomized, single-dose, four-period, crossover study under fasting and
fed conditions comparing equal doses of the test and reference products. In each study
period, a single 37.5 mg dose was administered to all subjects following an overnight fast
or following a standardized breakfast which was preceded by an overnight fast. The test
formulation was Venlafaxine ER Tablets 37.5 mg (Osmotica) and the reference
formulation was Venlafaxine HCI Extended-Release Capsules (Effexor XR, Wyeth). The
subjects received the test product in two study periods and the reference product in the
other two study periods; the order of administration was according to the dosing
randomization schedule, The treatments administered were Treatment A: Venlafaxine
HCI 37.5 mg ER Fasted, Treatment B: Venlafaxine HC! 37.5 mg ER Fed, Treatment C:
Effexor XR 37.5 mg Fasted and Treatment D: Effexor XR 37.5 mg Fed. There was a 7-
day interval between treatments. The following table contains the results of the
bioequivalence evaluation.

Table 5: Comparison of Venlafaxine HCI37.5 mg Fasted (Treatment A) vs Effexor XR
37.5 mg Fasted (Treatment C)

Treataent A | Treatment C | Ratio 90%
PK Parameter (N=386) {N=85) - | (A/C) | Confidence Interval
1n AUC{0-inf) 431.73 405,80 | 1.0630(  100.31, 112.85
1n AUC{0-t) 365.59 351.14 | 1.041 97.58, 111.09
In Cmax 24.7648 24,4327 | 1.0188 95,58, 107.48

Results are back transformed from results of ANOVA models using natural Ib‘garitﬁ'ms ‘fo*rnAUC(O-‘ih'f),
AUC(0-t) and Cmax. The units for AUCs are ng*hr/mL and Cmax are ng/mL.

10



Table 6: Comparison of Venlafaxine HCI 37.5 mg Fed (Treatment B) vs Effexor XR 37.5
mg Fed (Treatment D). '

Treatment B | Treatment D | Ratio 80%
PK Parameter {N=35) {N=35) {B/D) | Contidence Interval
In AUC(0-inf) 449,12 426.78] 1.0525 98.88, 111.91
In AUO(Out') 370.04 370.71] 0.9982 93.48, 106.58
In Cmax 24.4170 27.3110 | 0.8840 84,28, 94.86

Results are back transformed from results of ANOVA models using natural logarithms for AUC(0-inf),
AUC(0-t) and Cmax. The units of AUCs are ng*hr/mL and Cmax are ng/mL.

Statistical comparison of test and reference treatment under fed and fasted conditions
resulted in 90% CI within the recommended range of 80-125% for the ratio of means for
AUC(0-inf), AUC(0-t) and Cmax.

The following table contains the statistical analysis for. the active metabolite, O-desmethy!
venlafaxine. The results for the metabolite were not considered in determination of
bioequivalence between Venlafaxine Extended Release Tablets (Osmotica) and Effexor XR; the
90% CI for AUC and Cmax are contained within 80 — 125%.

Table 7: Comparison of Desmethylvenlafaxine after administration of Venlafaxine
Extended Release Tablet 37.5 mg Fed (Treatment B) vs Effexor XR 37.5 mg Fed
(Treatment D).

Treatnent B [ Treatwent 0| Ratio 0%
PK Paramster {N=35) {N=35) {B70) | Confidence Interval
In AUC{0-inf) 1377.66 1373.70 | 1.0029 95.32, 104,41
In-AUC{0-t) 1243,57 1238.61 | 1.0038 98.36, 104,58
in Cmax 41,7673 42,3271 | 0.9968 94.90, 102.80

Results ave buck transfonned fiom results of ANOYA medels wsing naimal bogsrithns for AUC .00, AUCeq a1 Conns

The units of AUCs are ng*hr/mL and Cmax are ng/mL.

2.2.3.3. Are the exposures after administration of 75 mg Venlafaxine Extended Release
(Osmotica) similar to an equivalent dose of the approved Venlafaxine Extended Release Capsule
(Effexor XR)? .

Venlafaxine HCI 75 mg Extended Release Tablets (Osmotica) was demonstrated to be

" bioequivalent to Effexor XR 75 mg when administered under fed conditions. However,
when administered under fasting conditions, the two formulations were not bioequivalent.
The approved Effexor XR is recommended to be taken with food.

The sponsor conducted a study to evaluate the bioequivalence of Venlafaxine HCl 75 mg
extended release tablets (Osmotica) to Effexor XR (Venlafaxine hydrochloride) 75 mg
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extended release capsules (Wyeth) under fasted and fed conditions in healthy adult
subjects

The study was a randomized, single-dose, four-period, crossover trial under fasting and
fed conditions comparing equal doses of the test and reference products. Subjects were
randomized to one of four sequences. A single dose of 75 mg venlafaxine was
administered in each study period. The test formulation was Venlafaxine ER Tablets 75
mg (Osmotica), and the reference formulation was Effexor XR (Venlafaxine HC1)
Extended-Release Capsules (Wyeth). The subjects received the test product in two study
periods and the reference product in the other two study periods. The test/reference
products were administered after an overnight fast of at least 10 hours and following a
standardized high-fat breakfast which was preceded by an overnight fast of at least 10
hours. There was a 7-day interval between treatments.

The following tables contain the resulis of the statistical analysis to determine
bicequivalence. )

Table 8: Comparison of Venlafaxine HCI 75 mg Fasted (Treatment A) vs Effexor XR 75
mg Fasted (Treatment C)

, Treatmsnt A | Treatment € | Ratio 0%

PK Paramster |  {N=B1) {N=30) | [AIG) | Contidence Intarval
1n MUGIC-dnf) | 705.20 620.90] 1.1358|  108.86, 120.71
in AUG{O-t) 649.48 552.04] 1.1765| 111,11, 124.57
n Caax 43.5872 36,4611 11041 199,07, 128,10

Results are back transformed from results of ANOVA models usfr{g natural l(;gafit'li;ns for 'A:Uy@(o-inf),
AUC(0-t) and Cmax. The units for AUCs are ng*hr/mL and Cmax are ng/mL.

Table 9: Comparison of Venlafaxine HCl 75 mg Fed (Treatment B) vs Effexor XR 75 mg
Fed (Treatment D) ‘

Traatment B | Treatssnt 0 | Ratlo 0%
2K Paranster {§=31) {H=31) {870} | Confidence Interval
n AUC{0-inf) 702,90 696,28 1.0006|  95.05, 107.21
In AC{0-1) 637,75 622.28|.,0240|  96.80, 108,50
n Caax 42,4712 44,4421 00555  90.50, 100.90

Results are back transformed from results of ANOVA models us'ir‘xg natural fogaﬁﬁﬁns for KﬁC(O—int),
AUC(0-t) and Cmax. The units for AUCs are ng*hr/mL and Cmax are ng/mL.
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The 90% confidence intervals for the ratios of means for both log transformed Cmax,
AUC after administration under fed conditions were within the stipulated range of 80%
to 125%.

Statistical comparisons of In-transformed AUC(0-inf) and AUC(0-t), for the test
treatment vs. reference treatment under fasted conditions, resulted in 90% confidence
intervals (CI) for the ratios of means within the stipulated range of 80-125%. However,
the 90% CI for Cmax was above the stipulated range of 80-125% with an interval of
(113.1, 126.1). .

2.2.3.4. Are the exposures to venlafaxine afler multiple dose administration of 225 mg
Venlafaxine Extended Release (Osmotica) similar to that from an equivalent dose of the
approved Venlafaxine Extended Release Capsule (Effexor XR)?

The 90% confidence intervals about the ratio of the test geometric mean to the reference
geometric mean for AUC and Cmax were within the 80% to 125% limits. Therefore, 225
mg Venlafaxine Extended Release (Osmotica) was demonstrated to be bioequivalent to
225 mg Effexor XR (Wyeth) after multiple dose administration.

The sponsor conducted a study that compared the relative bioavailability (rate and extent
of absorption) of 225 mg Venlafaxine Hydrochloride Extended-Release Tablets
(Osmotica) with that of 225 mg (1 x 150 mg and 1 % 75 mg) Effexor XR Capsules
(Wyeth) following multiple oral doses in healthy adult volunteers.

The study was a multiple dose, randomized, two-period, two-treatment, two-sequence,
crossover trial comparing equal doses of test and reference products. In each study
period, seven 225 mg doses were administered to all subjects following the completion of
a standardized high fat breakfast 30 minutes prior to dosing every 24 hours for the
duration of the study period (7 days). The test formulation was 225 mg Venlafaxine
Hydrochloride Extended-Release Tablet (Osmotica) and the reference formulation was
Effexor® XR Capsules (venlafaxine hydrochioride). The subjects received the test
product in one study period and the reference product in the other study period. There
was a 7 day washout interval between treatments.



Figure 2: Mean Plasma Concentration (0 — 24 hours) profile for Venlafaxine after
administration of Test and Reference Products
39
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The following table summarizes the result of the analyses performed on the

pharmacokinetic parameters for the test and reference products and the 90% confidence
intervals. -
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Table 10

Geometric Means, Ratio of Means, and 99% Confidence Intervals -
‘ Venlafasine
Lao-Transformed Data
N=33
Parameter Test Reference % Ratio 90% C1
AUG. a ;
(ng-hr/nl) 3093.33 2935 84 105.22 {101.16, 109.45)
Cma: : 'y /
(ng/ual) 198.02 231.73 8545 (82.26,88.77)

Results are back transformed from results of ANOVA models using natural logarithms for AUC(0-inf),
AUC(0-t) and Cmax.

The 90% confidence intervals about the ratio of the test geometric mean to the reference
geometric mean are within the 80% and 125% limits for Cmax and AUCo- < of the In-
transformed data.

2.2.3.5. Has the sponsor provided sufficient justification for a biowaiver of
bioequivalence study for the 150 mg strength?

Yes the sponsor has provided sufficient justification to grant a waiver of bioequivalerice
study for the 150 mg venlafaxine extended release tablet (Osmotica). Therefore, the
reviewer recommends a waiver of a bioequivalence study for the 150 mg tablet.

a) The sponsor demonstrated that the same strength of Venlafaxine Hydrochloride
Extended-release Tablets 75 mg (Osmotica) and Effexor XR 75 mg were bioequivalent
under fed conditions; the approved Effexor XR is recommended to be administered under
fed conditions. Additionally, they demonstrated bioequivalence of Venlafaxine
Hydrochloride Extended release Tablets 225 mg (Osmotica) and Effexor XR 75 mg +
150 mg under fed conditions.

b) The 75 mg, 150 mg, and 225 mg are compositionally proportional. The sponsor stated

“that the products are all manufactured with the same formulation and manufacturing
process. All strengths are an osmotic tablet in which a tablet core is produced by
conventional ' —_— - The —— forall strengths is reported to
be identical. The composition of the semi-permeable membrane coating solution used to
spray onto the tablet cores is qualitatively similar for each strength. The following is the
unit composition of the core tablets.

15
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Table 11: Unit Composition of the Core Tablets

c) The dissolution profiles of the 75 mg, 150 mg and 225 mg Venlafaxine Extended
Release Tablets are similar (f2> 50). The similarities in profiles were demonstrated in 4
media (Refer to dissolution section). An illustration of comparable dissolution in the

AN

N

medium of choice, water, is shown in the following figure.

Component 7S mg 150 mg 225 mg
(mngitablet) | (mg/tablef) | (mgftablet)
N\,
AN

Figure 3: Dissolution Profiles for Venlafaxine Extended Release Tablets
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2.2.3.6. What are the Pharmacokinetic characteristics of the drug and its major metabolite after
administration Venlafaxine Extended Release Tablets (Osmotica)?

This is a 505 b(2) application, hence the pharmacokinetic information for venlafaxine and its
metabolite, O desvenlafaxine is by reference to the original application for Venlafaxine Extended
Release Capsules (Effexor XR, NDA 20699).

2.3. Biopharmaceutics

2.3.1. What is the Quantitative and Qualitative Composition of Venlafaxine Extended
Release Tablets (Osmotica) Formulation?

The following table provides the quantitative and qualitative composition of venlafaxine extended
release formulations

Table 12: Venlafaxine 37.5, 75, 150 and 225 mg ER Tablets

2 37.5 MG A0SH 76 mQ 6050 150 miy Yosp 25 2050
Compaosition Functionatity (mg) 0} ey )

The composition of venlafaxine 75, 150 and 225 mg extended release tablets are
compositionally proportional. However, the composition of the lowest strength, 37.5 mg
venlafaxine extended release tablets is not proportional to the 75, 150 and 225 mg
extended release tablets.

bi4)



2.3.2. What is the effect of food on the bioavailability of the drug from the dosage form? What
dosing recommendation should be made, if any, regarding administration of the product in
relation to meals or meal types?

The absorption of venlafaxine after administration of Venlafaxine Extended Release Tablets is
not affected by a high fat meal. However, it is reported that there is an increase in side effect
(nausea) when Venlafaxine is administered on an empty stomach. Therefore, it is recommended
that Venlafaxine Extended Release Tablets be administered with food similar to the
recommendation for the innovator product, Effexor XR.

Randomized, single-dose, four-period, crossover studies under fasting and nonfasting
conditions comparing equal doses of the test and reference products were conducted at
37.5 mg and at 75 mg. Treatments were administered according to a randomization
schedule utilizing a four treatment, four-sequence design. A single dose of venlafaxine
was administered in each study period. The test formulation was Venlafaxine ER Tablets
(Osmotica) and the reference formulation was Effexor XR (Venlafaxine HC) Extended-
Release Capsules (Wyeth). The test product was administered after either after an
overnight fast of at least 10 hours or following a standardized high-fat breakfast which
was preceded by an overnight fast of at least 10 hours. The following tables contain only
the results of the effect of food after administration of venlafaxine Extended-release
tablet (test) under fasting and fed conditions.

Table 13: Comparison of Venlafaxine HCI 75 mg Fed (Treatrhent B) vs Venlafaxine HCI
75 mg Fasted (Treatment A)

Treatment 8 | Treatuant A | Ratio 90%
K Paramater | (e31) {(Ns31) | (BJA) | Gonfidance Interva)
In 4US{0-inf) | 702,90 705.20| 6.9967|  93.81, 105.79
1n AU6(0-1) 637.75 640.48| 0.9819]  92.81, 103.80
1n Caay 42,4712 435372 | 09755 92.44, 102,95

Results are back transformed from results of ANOVA models usiffg natural nga}i'ﬂ‘ihs for X'I.JC(O-i‘n'f),
AUC(0-t) and Cmax. The units for AUCs are ng*hr/mL and Cmax are ng/mL.

. Table 14: Comparison of Venlafaxine HCI 37.5 mg Fed (Treatment B) vs. Venlafaxine
HCI 37.5 mg Fasted (Treatment A)
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Table 16: F2 Values for Comparison of Dissolution Profile

_ 2.4, Analytical Methods
2.4.1. What bioanalytical methods are used to assess concentrations?

The concentrations of Venlafaxine and its metabolite O-desmethylvenlafaxine in human plasma
were determined using HPLC with Fluorescence detection in two bioequivalence studies
(10672001 and 10572001). The method is validated with a minimum quantifiable level of 2
ng/mL for both venlafaxine and O-desmethyl venlafaxine. The method was linear over a
concentration range of 2 to 200 ng/mL. The limit of quantitation pool had an intra-assay
coefficient of variation of 7.69% and 8.51% difference from theoretical. The remaining control

21
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Specification: Q at

b(4)

4 hours

12 hours \,\

20 hours NLT -

Table 15: Dissolution Test Parameter
Lot Strength Agitation
Test Product Number (mg) Apparatus | Speed (rpm) Media

I | Venlafaxine ER Tablets | P534801 37.5 II 50 pH 1.2 buffer
2 Venlafaxine ER Tablets P534801 375 11 50 pH 4.5 buffer
3 | Venlafaxine ER Tablets | P534801 375 11 50 pH 6.8 buffer
4 | Venlafaxine ER Tablets | P534801 375 1l 50 water

5 | Venlafaxine ER Tablets | P534902 75 11 50 pH 1.2 buffer
6 | Venlafaxine ER Tablets | P534902 75 I 50 pH 4.5 buffer
7 | Venlafaxine ER Tablets [ P534902 75 11 50 pH 6.8 buffer
8 | Venlafaxine ER Tablets [ P534902 75 If 50 water

9 | Venlafaxine ER Tablets | P535002 150 it 50 pH 1.2 buffer
10 | Venlafaxine ER Tablets | P535002 150 I 50 pH 4.5 buffer
11 | Venlafaxine ER Tablets | P535002 150 11 50 pH 6.8 buffer
12 | Venlafaxine ER Tablets | P535002 150 If 50 water

13 | Venlafaxine ER Tablets | P3535102 225 1 50 pH 1.2 buffer
14 | Venlafaxine ER Tablets | P535102 225 Il 50 pH 4.5 buffer
15 | Venlafaxine ER Tablets { P535102 225 11 50 pH 6.8 buffer
16 | Venlafaxine ER Tablets | P535102 225 I 50 water

17 | Venlafaxine ER Tablets | P534801 3735 | 75 water

18 | Venlafaxine ER Tablets | P535102 225 1l 75 water

19 | Venlafaxine ER Tablets | P534801 375 1 100 water
20 | Venlafaxine ER Tablets | P535102 225 1I 100 water
21 | Effexor XR B28534 37.5 1 50 water
22 | Effexor XR B12662 75 1l 50 water
23 | Effexor XR B44162 150 1l 50 water

B12662 + 75 +150

24 | Effexor XR B44162 11 50 water

The lots used in the dissolution testing are the same as those used in the bioequivalence
studies. F2 values are provided in Table 16 below. All f2 values are greater than 50,

indicating similarity of dissolution profiles for any given pair of comparison.
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Treatsent B | Treatment A | Ratio 0%
PK Parameter (N=35) {(N=36) - | (B/A) | Confidence Interval
1n AUC(D-inf) 449.12 431.78 1 1.0408 98.02, 110.40
In AUC{D-t) 370.04 365.59 | 1.0122 94.86, 108.00
1n Cmax 24,4170 . 24,7648 0.9860 82,98, 104,55

Results are back transformed from results of ANOVA models using natural logarithms for AUC(0-inf),
AUC(0-t) and Cmax. The units for AUCs are ng*h/mL and Cmax are ng/mL.

2.3.3. How do the dissolution conditions and specifications ensure in vivo performance
and quality of the product?

The in vitro in vivo correlation (IVIVC) model developed by the sponsor for Venlafaxine
Extended Release Tablets is not acceptable at this time and cannot be used as the basis
for setting the dissolution specifications. In a correspondence with the sponsor, they
indicated that they prefer to use the dissolution data presented in the application to set
dissolution specification and not try to justify wider specifications using IVIVC at this
time. The dissolution specification is based on the dissolution of the lots used in the
bioequivalence studies.

2.3.3.1. Is the proposed dissolution method and specification acceptable?

Dissolution profiles were performed to determine if varying parameters would affect the

drug release rate of venlafaxine hydrochloride. The parameters varied included pH 1.2,

4.5, 6.8, and water, paddle speed (50, 75, 100 rpm), and parameters for comparing the

test and reference products using Apparatus II. The following method and specxﬁcatxon
were proposed by the sponsor.

Apparatus: USP Apparatus II
Speed: 50 rpm -
Meida: Water -

Volume: 900 mL water

Specification:

Qat:

4h T,
12 l?;;srs: \\ b(4)
20 hours: NLT

The dissolution method proposed by the sponsor is acceptable, but the specification is
unacceptable. The following dissolution specification is recommended by the reviewer.

19



pools had intra-assay coefficients of variation ranging from 1.17% to 3.87% and percent
differences within 5.54% of theoretical. The limit of quantitation pool had an inter-assay
coefficient of variation of 13.7% and a -3.67% difference from theoretical. The mean recovery
was 103% for QC1 with a coefficient of variation of 3.45% and 104% for QC3 with coefficient of
variation of 1.18%.

For O-desmethylvenlafaxine, the limit of quantitation pool had an intra-assay coefficient of
variation of 10.5% and a 2.02% difference from theoretical. The remaining quality control pools
had intra-assay cocfficients of variation ranging from 0.886% to 7.13% and percent differences
within 8.85% of theoretical. The limit of quantitation pool had an inter-assay coefficient of
variation of 13.7% and a -15.5% difference from theoretical.

The concentration of venlafaxine and O-desmethylvenlafaxine in human plasma in one of
the pivotal bioequivalence study (R04-0776) was determined using High Performance
Liquid Chromatography with Tandem Mass Spectrometry (LC/MS/MS). The linear range
was 3 to 500 ng/mL. The calibration standards show inter-batch accuracy ranging from
99.25% to 100.66% with the CV ranging from 2.24% to 6.88%.

The analytical methods were adequately validated and acceptable.

APPEARS THIS WAY ON ORIGINAL
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3. Detailed Labeling Recommendations

Detailed OCP Labeling Recommendations are incorporated in-the Proposed Label
attached under Appendices '

APPEARS THIS WAY ON ORIGINAL
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4. Appendix

4.1.  Proposed Label with OCP recommendations
4.2, Clinical Pharmacology and Biopharmaceutics Individual Reports
4.3. DSI Report

APPEARS THIS WAY ON ORIGINAL
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4.2. Clinical Pharmacology and Biopharmaceutics Individual Reports

4.2.1, Title — R04-0776): A Relative Bioavailability Study of 225 mg b‘4)
Venlafaxine Hydrochloride Extended Release Tablets and 225 mg (150 mg and 75 mg
Effexor® XR) Capsules Under Fed Conditions

Objectives: To compare the relative bioavailability (rate and extent of absorption) of
Venlafaxine Hydrochloride Extended Release (ER) Tablets 225 mg by Osmotica
Pharmaceutical Corp. with that of Effexor XR® Capsules 225 mg (150 mg and 75 mg)
by Wyeth Pharmaceuticals, Inc. following a single, oral dose (1 x 225 mg extended-
release tablet or 1 x 150 mg plus 1 x 75 mg extended-release capsule) in healthy, adult
subjects under non-fasting conditions.

Study Design: This was a single-center, randomized, two-way crossover study conducted
under nonfasting conditions. Thirty-six (36) subjects were enrolled in the study.
The mean age and weight were 33.1 + 12.9 years and 160.6 + 29.6 Ibs, respectively. On
study day 1, each subject received either a single, oral dose (1 x 225 mg extended release
tablet) of the test product, Venlafaxine ER Tablets 225 mg, or a single, combined oral
dose of the reference product, Effexor XR® Extended-Release Capsules 150 mg and 75
mg. Drug administration was assisted with 240 mL of ambient temperature water.
Dosing occurred 30minutes after the initiation of a standardized, high fat breakfast (2
eggs fried in butter, 2 slices of toast with butter, 2 strips of bacon, 4 ounces of hash
brown potatoes and 8 ounces of whole milk) preceded by an overnight fast. Following a
seven day washout period, subjects returned to the clinical facility to be dosed with the
alternative treatment as per the randomization. Plasma concentration data from 28 of 36
subjects were used in the statistical analysis. During each study period, 20 blood samples
. (7 mL each) were collected from each subject within one hour prior to dosing (0 hour)
and after dose administration at study hours 1,2, 3, 4,5,6,7, 8,9, 10, 11, 12, 14, 16, 20,
24, 36, 48, and 72 hours. The test product was Venlafaxine ER Tablets 225 mg, Lot no.
- P535102. The reference product were Effexor XR Capsules 150 mg, Lot no. B44162 and
Effexor XR 75 mg capsules, lot no. B12662.

Analytical Method: An LC/MS/MS method was used to determine the concentration of
Venlafaxine and its major metabolite (D, L-O-Desmethylvenlafaxine) in human plasma.
The concentration range was 3 to 500 ng/mL. The accuracy was between 94% to 108.8%
and the precision was 0.83% to 2.95%.

Data Analysis: Pharmacokinetic parameters were computed by using non-compartmental
methods.

Results: The following tables summarize the results of the analyses performed on the
pharmacokinetic parameters. The 90% confidence intervals about the ratio of the test
geometric mean to the reference geometric mean were within the 80% and 125% limits
for the pharmacokinetic parameters Cmax, AUCO0-t, and AUCO-inf of the In-transformed
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data. The results of this study indicate bioequivalence between the test and reference
products under fed conditions.

* Geometric Means, Ratio of Means, and 90% Confidence Intervals
Ln-Transformed Data
Yenlafaxine
N=28

Parameter Test Reference % Ratio 90% Ci
AUCo. 2343 9 213748 5.85
(ng-hr/mL) 2343.99 -13?.48 109.66 (103.8, 115.85)
AUCD.",( 243 254 : s
(na-hr/mL) 2431.98 2254.30 107.88 (102.64, 113.39)
Cmux 293 49 y; 3 37
(ne/mL) i32.34 130.42 101.47 (94.13, 109.37)

Safety Evaluation: The sponsor reported that in general, the clinical portion of the
project was completed without any significant sequelae attributable to the investigational
drug. The clinical laboratory values were considered unremarkable and none of

the values outside of the reference range at study exit were considered directly
attributable to the product.

The sponsor reported that Adverse events (AE) were mild to moderate in severity. The
most frequently occurring AE that occurred following the oral administration of the test
product, Venlafaxine ER Tablets 225 mg, was nausea. The most frequently occurring AE
following the oral administration of the reference product, Effexor XR® Extended-
Release Capsules 150 rmig and Effexor® XR Extended-Release Capsules 75 mg, was
dizziness. There were 70 adverse events considered related to the oral administration of
Venlafaxine ER Tablets 225 mg. There were 64 adverse events considered related to the
oral administration of Effexor XR Extended-Release Capsules 150 mg and Effexor® XR
Extended-Release Capsules 75 mg. '

Overall venlafaxine was reported to be well tolerated as a single, oral dose (1 x 225 mg
extended release tablet or 1 x 150 mg plus 1 x 75 mg extended-release capsules) of 225
mg administered under non-fasting conditions.

Overall Conclusion: The results of the study indicated bioequivalence between the test
and reference products under fed conditions.

Reviewer Comments: The reviewer agrees with the sponsor’s conclusions. Venlafaxine

225 mg extended release tablets are bicequivalent to 225 mg Effexor XR (1 x 150 mg plus
75 mg extended release capsules) under fed conditions.
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Table 14.2  Summary of Statistical Analysis

Ventafasine
N=28

1o-Transformed Data
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AUCe 305235 272158 1214 {30544, 118.54) $.0047 (9983
AUComr 3138.00 2W5004 103 (10333, 116.28) 6.0007 0.99%

Tan 819 (%) 12822 {11551, 12094} DOVE 0.2332

Y 0.6908 H.06% {305t {122.03. 139} <0.6001 29718
s 831 1053 76,68 {6854, 83,81} <0DOGY 0.9509

Ceametric neats re bassd oo bt spares means of In-transéonued vahues.

BEST POSSIBLE COPY

72



Mean Plasma Concentration (0- 72 hrs)
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OSMOTICA PHARMACEUTICAL CORP
VENLAFAXINE 225 MG ER TABLETS

— sruo;exo. 704-0776 b(4)

Venlafaxine
DESCRIPTIVE STATISTICS FOR PHARMACOKINETIC DATA BY PRODUCT

.......................................... PRODUCTHAITEST vevvvvrromeimceerarnsanesnensnscanennnnens

The MEANS Procedure

Coeff of
Variable [ Maan Std Dev variation Minimum Haximum
AUCT 28 2967.418 2513, 258 84.685
AUGINF 28 3052.698 2559, 762 83.852
CHMAX 28 151.322 92,405 81.085
THAX 28 B.143 2,121 26.044 h(4)
KE 28 0.091 0.028 27.746
THALF 28 8.265 2.602 31,484
LAUCT 28 7.739 0.708 9.143
LAYCINF 28 7.776 0,680 8.871
LOMAX 28 4,870 0.550 11.297
.......................................... PRODUCT=BIREF vevcoccvrenrcevmevviveancnssrrosrurranaanans
Coeff of
Variable N Mean Std Dev Variation Nininum Haximum
ACT 28 2669.530 2145.039 80.351
AUGINF 28 2795.279 2208. 052 78,992
CMAX 28 147,089 78.012 63,037 ~,
THAX 28 6,321 1.827 28.899 AN b(4)
XE 28 0.089 0.022 31.188 No
THALF 28 10.808 2.958 27.375
LAUCT 28 7.657 0.668 8.728 \
LAUCINF 28 7.710 0.659 8.549
LCKAX 28 4.874 0.485 9.948

3EST POSSIBLE COPY
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.Desmethylvenlafaxine
b(4)

VENLAFAXINE 226 NG ER TABLETS
we  STUDY NO. R04-0778
FED
DESCRIPTIVE STATISTILS FOR PHARMACOKINETIC DATA 8Y PRODUCT

......................................... > PRODUCT®AITEST ot atmmuunesnaucm o iceicaaaranreeans

The WEANS Provedure

. Coett of
variable N MHean Std Dev Yariation Minimum Maximum
AUCT 28 10449.707 2595,848 28.867 wesm T
AUCINF 28 10738, 959 3048.011¢ 28.383
Cuax 28 870,822 126,884 34,209
TMAX 28 12.500 2.5468 20,367
KE 28 0.058 0.010 17.295 b(4)
THALF 28 12,011 1.957 15,291
LAUCT 28 9.213 0,283 T 3,178
LAUCINF 28 9.243 0.286 3.096
LCHAX 28 5.860 0.381 6.513 _ I
....... Ammerresecrrrmrccurnarccrveanvvaocs PRHODUGCTEBIREF cvascweanosasemsryrscrvssononanmacneeemnnens

Coeff of
Variable N Mean $td Dev variation Iinimum Maximus
AUST 28 8565,229 3020.177 31.575 T
AUGINF 28 10094,272 3187.279 31,578
CUAX 28 313,411 106,515 33.986
THAX 28 11.430 4.367 36.459
KE 28 0.051 0.014 27,159 h(4)
THALF 28 14.30% 8.080 21,520 :
LABCT 28 3.118 0.318 3.451
LAUCINF 28 9.173 0.81% 3.3%4
LoMAX 28 5,685 0.577 8.628

BEST POSSIBLE COPY
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4.2.2. Title (Protocol 10572001): A Study to Evaluate the Bioequivalence of Venlafaxine
HCI 75mg Extended Release Tablets (Osmotica) Compared to Effexor® XR 75mg
Extended Release Capsules (Wyeth) Under Fasted and Fed Conditions in Healthy Adult
Subjects.

Objective: To evaluate the bioequivalence of Venlafaxine HCl 75 mg extended release
tablets (Osmotica) to Effexor XR (Venlafaxine hydrochloride) 75 mg extended release
capsules (Wyeth) under fasted and fed conditions in healthy adult subjects

Study Design: This was a randomized, single-dose, four-period, crossover study under
fasting and nonfasting conditions comparing equal doses of the test and reference
products. The study population included 36 healthy adult subjects who satisfied all entry
criteria. The 30 subjects (22 males and 8 fernales) who participated in and completed this
study were healthy, in the age range of 18 to 48 (mean age 33.5) years, with a weight in
the range of 131 to 216 (mean weight 172.7) Ibs and a Body Mass Index (BMI) between
20.8 and 29.9 (mean BMI 25.6) kg/m2. The subject population consisted of 19 Black, 9
Hispanic, and 2 Caucasian subjects. Treatments were administered according to a
randomization schedule utilizing a four treatment, four-sequence design. Subjects were
randomized to one of the following four sequences: ABCD, BCDA, CDAB, DABC. A
single dose of 75 mg venlafaxine was administered in each study period. The test-
formulation was Venlafaxine ER Tablets 75 mg (Osmotica Pharmaceutical Corporation,
Lot no. P534902), and the reference formulation was Effexor XR (Venlafaxine HCI)
Extended-Release Capsules (Wyeth Pharmaceuticals, Inc., Lot no. B12662). The subjects
received the test product in two study periods and the reference product in the other two
study periods. The test/reference products were administered after an overnight fast of at
least 10 hours (Test A or Reference C) and following a standardized high-fat breakfast
preceded by an overnight fast of at least 10 hours (Test B or Reference D). The order of
administration was according to the dosing randomization schedule. There was a 7-day
interval between treatments. Blood samples were collected pre-dose (0) and at 1, 2, 3, 4,
5,6,7,8,9,10, 11, 12, 14, 16, 20, 24, 36, 48, and 60 hours post-dose. Subjects were
confined at the clinical facility from at least 12 hours prior to dosing until after the 24-
hour blood collection.

Analytical Method: Samples for determination of venlafaxine and O-
desmethylvenlafaxine were analyzed with HPLC with fluorescence detection. The
minimum quantifiable level was 2.0 ng/mL for both venlafaxine and O-
desmethylvenlafaxine. The validated assay has an analytical range of 2 — 200 ng/mL. The
quality control pools for venlafaxine had intra-assay coefficient 1.17% to 3.87%. The
mean recovery for venlafaxine was 103%. The interassay coefficient of variation was
2.68 to 3.36%. The quality control pools for O-desmethylvenlafaxine had an intra-assay
coefficient of variation ranging from 0.886% to 7.13%. The interassay coefficient of
variation was 1.91 % to 9.02%. The mean recovery of O-desmethylvenlafaxine was
92.4%.
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Data Analysis: The pharmacokinetic parameters were determined using non-
compartmental methods. Confidence intervals (90%) for the comparison of test and
reference area and peak results were constructed to test two, one-sided hypotheses at the
o= 0.05 level of significance. The confidence intervals were presented for the ratio of the
test-to-reference treatment means, and for the ratio of the geometric means {obtained
from logarithmic transformation). ANOVA was performed using the Proc Mixed
statistical procedure with period, sequence and treatment as fixed effects and subject
nested within sequence as a random effect. On condition that the 90% confidence
intervals of log-transformed Cmax, AUC(0-t), and AUC(0-inf) fell within the range 0.80
to 1.25 for venlafaxine when comparing Test A with Reference C and Test B with
Reference D, then bioequivalence was deemed to have been demonstrated in both the
fasted and fed states. Additional analyses to compare the effect of food on the
pharmacokinetics of both the reference product (Reference B versus Reference D) and
the test product (Test A versus Test B) were also generated.

Results: The mean plasma concentration time profile for venlafaxine is provided in the
following figure. :

Mean Venlafaxine Plasma Concentrations versus Time

GO -

Plasana Conrentraticn {ug/ml}

Trr Yppepy 3 Y ¥ Py y yau ']

8 16 24 a2 4D 48 e
Time (Bowury)
Troatmeut 09 Ritaxtr XR 735 my fasted -0 Hitexor XBH8 e fed
A——4 Yenlafaxine BC1 753 myg Fasted Fir—te Venlafaxing HCL 75 mg fed
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The following tables contain the pharmacokinetic parameters and the results of the
statistical analysis for venlafaxine and O-desmethylvenlafaxine.

Comparison of Venlafaxine HCI 75 mg Fasted (Treatment A) vs Effexor XR 75 mg
Fasted (Treatment C)

Treatmant A | Treatwent G| Ratlo 0%
oK Paramster | (NeB1) {N<80) | (ATC) | Contidence Intarva)
In AUG{O-Inf) | 705.20 620,90 1.1358|  106.88, 120.7
1n AUC{D-t) £49.48 562,04 1,1785| 111,11, 124.57
1n Caax 43,5312 36,4811 1.1841] 193,07, 126.10

Comparison of Venlafaxine HCl 75 mg Fed (Treatment B) vs Effexor XR 75 mg Fed
(Treatment D)

Traatwsnt B | Treatasnt 0 | Ratio o

PK Parametsr (8=81) {N=31) {810) | Contidsnce Interval
1n AUC{D- inf) 702,90 696.28| 1.0005|  95.05, 107.21

10 AUC{0-1) 637.75 622.28] 1.0240|  96.80, 108.50
1n Canx 42,4712 44,4441 0,9556]  90.50, 100.90 -

Statistical comparisons of In-transformed AUC(0-inf) and AUC(0-t), for the test treatment

vs. reference treatment under fasted conditions, resulted in 90% confidence intervals (CI)

for the ratios of least square means (LSM) within the stipulated range of 80-125%. However, the
90% CI for Cmax was above the stipulated range of 80-125% with an interval of (113.1,
126.1). '

Statistical comparisons of the test vs. reference treatments under fed conditions resulted
in the 90% CI for AUC(0-inf), AUC(0-t) and Cmax of venlafaxine falling within the
recommended range of 80-125%.
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Comparison of Venlafaxine HCI 75 mg Fed (Treatment B) vs Venlafaxine HCI 75 mg
Fasted (Treatment A)

Troatuent 8 | Treatmnt A | Ratio 8%
K Paramatar | (WeB1) {Hs31) | (B/A) | Confidanse Intamval
In AUG{0-4nt) | 70290 705,20 0.9967]  93.91, 105,79
1n AUC{0-t) 637.75 649.48] 0.9810|  92.81, 103.89
1n Crag 42,4712 43.5372| 0.9785) 92,94, 102,95

Comparison of Effexor XR 75 mg Fed (Treatment D) vs Effexor XR 75 mg Fasted
(Treatment C)

Troataant DiTraatment G| Ratdo ]
PK Parasater | (Ne3Y) (He30) | (O/G) | Confidanca Interal
1o AUC{0-nf) | 696.28 | 620.30] 1.9214]  108.51, 119,18
1n AUC{0-t) 622.28 552.04 | 11272 | 106.46, 119,35
10 Csax 44,4441 36.4811 | 1.2189 | 115.43, 128,72

Statistical comparison of Venlafaxine Extended Release tablets (Osmotica) treatment in
fed vs fasted conditions resulted in 90% CI for the ratios of least square mean (LSM) for
AUC(0-inf), AUC(0-t) and Cmax falling within the stipulated range of 80-125%.

Statistical comparison of reference (Effexor XR) treatment in fed vs fasted conditions
resulted in 90% CI for the ratios of least square mean (LSM) for AUC(0-inf) and
AUC(0-1) falling within the stipulated range of 80-125%. However, the 90%CI for Cmax
exceeded the stipulated range of 80-125% (115.4, 128.7).
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O-desmethylvenlafaxine (ODV)

The mean ODV concentrations over time by treatment is contained in the following
figure.

Mean ODV Plasma Concentrations versus Time

S

Plaana Concontostion {ng/mLy

58
Tivow (Howrs)
Treatment DO Hftexor LR 75 tng tasted #—0— Ytazor LR 75 1ug ted
b0 Tenlufaxine BOL 75 mg faxted At Feplafixine HCL 75 aug fed

The mean pharmacokinetic parameters for ODV and the 90% confidence interval are
provided in the following tables.
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Comparison of O-desmethylvenlafaxine after administration of Venlafaxine HCl 75 mg
fasted (Treatment A) vs Effexor XR 75 mg Fasted (Treatment C)

, Trantmant A | Treatunt © | Ratlo )

PR Pavameter | (MB1) | (NeBD) | (AJC) | contidened Tnterval
In AUCI0-int) | 2890.81 238,45 1.1388| 100,83, 148.08
A | 2670.% 2290.82| 1,667 192,78, 120.83
In Caay 95,1062

78,5067 | 1.2122| 117,33, 125.%6

LTIV EES

Comparison of O-desmethylvenlafaxine after administration of Venlafaxine HCI
75 mg Fed (Treatment B) vs Effexor XR 75 mg Fed (Treatment D)

Treatasnt 8 | Treataent O | Ratio 05
PK Paranster {Ha3Y)

(Ne31) | (8/0) | Contidenca Intarval “‘j

In AUCIO-1nf) 2823.487 2700.14 1 1.0424 100,54, 108.08 m

In 2uci0-t) 2614.45 2450,05 | 1,0672 103.22, 110.34 ;

1n Ceay §2.1043 84.2117 | 1.0087 106.87, 118,00 g

Comparison of O-desmethylvenlafaxine after administration of Venlafaxine HCI m

75 mg Fed (Treatment B) vs Venlafaxine HCl 75 mg Fasted (Treatment A) -

Troatwent B | Troatment A | Ratio 1 S %

PR Parimeter | (NS1) | (NB1) | (B/A) | Confidence Interval bakad

In AUC(0-inf) 2823.87 2890.81 0.0768 84,27, 101,22 m

In AU‘Q(Q»‘E) 2014.85 . 2670.33 | 0.9782 94.74, 101.20

In Czayx

92.1043

§5.1662| 0.9678|  93.71, 99.95
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Comparison of O-desvenlafaxine after administration of Effexor XR 75 mg
fed (Treatment D) vs Effexor XR 75 mg Fasted (Treatment C)

Tragiasnt D Traatuent O] Ratio 0%
PK Paramater {H=31) {1=30) {015) | Confidance Interval
1n AUC{0-dnf) 2709.14 2538.45| 1.0672]  102.B9, 110,78

In AUG{0-t) 2450.05 2290.82 | 1.0695 103.44, 110.59

In Canx 84.2117 78.5087 | 1.0727 103.42, 110.83

Statistical comparisons of the test treatment in fed vs. fasted conditions resulted in the
90% CI for AUC(0-inf) and AUC(0-t) of ODV falling within the recommended range
of 80-125%. However, the 90% CI for Cmax was above the stipulated range of 80-125%
(117.3 - 125.5); this is not expected to be clinically significant.

Pharmacokinetic Summary: Under fasting conditions the 90% CI for Venlafaxine ER
formulation (Osmotica) compared to Effexor XR® (Wyeth) with respect to AUC(0-inf)
and AUC(0-t) for the parent compound Venlafaxine were (106.9, 120.7) and (111.1,
124.6), respectively. However, the Venlafaxine ER formulation to Effexor XR had a 90%
Cl values of (113.1, 126.1).

The Venlafaxine ER formulation was bioequivalent to Effexor XR® with respect to the
primary log transformed PK parameters (AUC(0-inf), AUC(0-t) and Cmax) for the parent
compound Venlafaxine with 90% CI of (95.1, 107.2), (96.8, 108.5) and (90.5, 100.9),
respectively in the fed state.

In addition, Venlafaxine ER is equivalent to Effexor XR® with respect to AUC
parameters for O-desmethylvenlafaxine metabolite in both the fasted and fed states;
Cmax values of ODV in the fasted state were greater than the stipulated range of 80-
125% (117.33 - 125.5).

No significant difference was observed for the test treatment, when comparing fed vs.
fasted conditions for venlafaxine and ODV. No significant difference on total exposure
was observed for the reference treatment when comparing fed vs. fasted states. However,
the Cmax for venlafaxine was greater for fed vs. fasted (115.4, 128.7), for the reference
(Effexor XR) treatment.

Safety Summary: The sponsor reported that the most frequently reported adverse event
occurring after receipt of Venlafaxine 75 mg Extended Release under Fasted and Fed
conditions and Effexor XR under Fasted conditions was nausea. The most frequently
reported adverse event occurring after receipt of Reference D was somnolence.
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The most frequently reported adverse event occurring after receipt of Effexor XR in the
Fed state was somnolence. The sponsor reported that all adverse events were mild or
moderate. No serious adverse events occurred during the study.

Reviewer s conclusions: Venlafaxine Extended Release 75 mg is not bioequivalent to
Effexor XR mg under fasting conditions. Exposure in terms of AUC after administration
of Venlafoxine Extended Release was equivalent to Effexor XR 75 mg. But Cmax was
about 19% higher under fasting conditions and the 90% confidence interval was not
contained within the recommended 80% to 125% limit.

Venlafaxine Extended Release 75 mg Tablet is bioequivalent to Effexor XR 75 mg
capsules under fed conditions. The 90% CI for AUC and Cmax were contained within the
80% to 12% regulatory criteria. Food does not appear to significantly affect the
absorption of Venlafaxine Extended Release Tablets.

Attachment

APPEARS THIS WAY ON ORIGINAL
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Summary of Pharmacokinetic Parameters of Venlafaxine for Each Treatment

venlufaxing Hydrothloride Phamacokinstio Dita
Arithnetic Heans ({%%) in $3 Sudjerts

Venlstaxton HC) 75 ng fasted Venlafaxing Hol 75 wg fod Effoxor XA 75 ny Tastod
PR Parauator # ) ) ] N )
ACQ-Snt) (ng.hrval) |99 ]890.52(75. 85 31| 8617672, 2% 29| 70.93168, 26%)
NGty (npheimt) |8t [B27.24(7.80) 31| 795.48(74.23%) 30| 70.08{67, 15%)
Cmex (nyfml} 81148, 80{47. 1%} 39 [46.62{43.10%} 3D 140.85(41 BeY}
Y 172 ity 31 18.58(46.35%) 3118,66(32, 114) 2911, 72(49.422})
Kel {4/tr) 51 10.0918(30, 268 31 [0.007831. 784 2]6.0692(34, 15%)
Tmex {hry 51 18.61{15.5%) 818.26(33.18%) 18.77017.66%
Erfazor X0 75 ng fed
X Paromator % ) ME /0 BIA /¢

AB(DinT) (ng.hrimly |33 ]877,08(77.2) 1.1846061 ] 0.08s5974 | 0.9581398 | 1. 4357766

AUCLD-1) (p.brinLy 31 |602.24 177, 128) Y.astaeaz| 0.5952068 ] 0,9652117 ] 1, 145988

nax {ngfal) 3150, 28045, 6% 1.1685885 | 0.5289105 0.9591350 | 1, 2281800

7 452 the) 34140, 78050.08% 07815527 0.8073135] 1. 0101859 | 0, 0Y53844

el (tir 33 [0. 0688 (02,35} 1,5211921 | 1,2765250 | 0.9599425| D.6935313

Tnax (hr) 3118, 71 (25, 58%) 2.017110¢ | .0051582] 0.2463005 | 0. 8137647

BEST POSSIBLE COPY

86




Summary of Pharmacokinetic Parameters of O-desmethylvenlafaxine for Each Treatment

O-dpwmethyl Venlafaxine Pharmecokinetic Osta
Arithuetic ¥eans {0%1) in 33 Subjects

Vanlsfaxios KoL 78 ng fasted Yinlafuxim HC1 75 ug fod Ettaor XA 76w fintmd
PX Patamotor # (A) ] (] N 6)
AXD-inf) (nghessly  |3Y (207207 (26, 7A) 3t |2928.58(25,518) 212840.67(20.8%)
AU} {ag.hriml) |59 (2783, 68{24. 64y 8 |2751.07(25.074) %]2590.54(28.974)
Caax (npiet) 311400.73{31.018} 31197, 95(30,068) 30154,50(29,26%)
112 () 81]2.68(34, 10%) 31132,52(23.73%) 2144, 10(27.83)
Kel {31he) 51[5.0560(26. b5} 31[0,0584{23. 918} 216052128, 824
Tatx {hry 33 [45.65008, 09%) - 34111,58{24.8%) 312,072,654}
Bitaxor XN 15 g ted
PK Parwsater [ ] ) Ait 80 BiA bJ¢
AR(B-inf} (ng.hrsal) | 312799, 60(27. 628y 10227764 | 1.0453428| 0.8844238 | 1.0578746
AG{B-th {ng.brint) |81 ?3.15,:3(25,&2&; 1.140522 | 1.093818] 0,0880957 | 1.0521487
Caex (ng/mL) 41 {87.50(30. 258 1,2860202 1128314 | 8,0722035 | 1.0711598
1318 (e 83 ]14,68{26,82%) 0.8095055 ] 0.8527096] 0.987254 ] 1.0433481
Red (3 /hry 3¢0.6506(29,38) 34994727 | 1,1472430 | 0.9885556 | 9.9547007
Towx (W} 31| 10.20(95, 528 0.9571289| 1.3453918| 9.0027093] 0.8527892

LE COPY

SEST POSSIE
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4.2.3. Title (Protocol No. 10672001): A Study to Evaluate the Bioequivalence of
Venlafaxine HCI 37.5 mg Extended Release Tablets (Osmotica) Compared to Effexor®
XR 37.5 mg Extended Release Capsules (Wyeth) Under Fasted and Fed Conditions in
Healthy Adult Subjects

Objectives: To evaluate the bioequivalence of Osmotica Pharmaceutical Corporation’s
Venlafaxine HCI 37.5 mg extended release tablets compared to Effexor® XR
(venlafaxine hydrochloride) 37.5mg extended-release capsules (Wyeth) under fasted and
fed conditions in healthy adult subjects.

Study Design: This was a randomized, single-dose, four-period, crossover study under
fasting and nonfasting conditions comparing equal doses of the test and reference
products. Thirty six healthy adults participated in the study. In each study period, a single
" 37.5 mg dose was administered to all subjects following an overnight fast or following a
standardized breakfast preceded by an overnight fast. The test formulation was
Venlafaxine ER Tablets 37.5 mg (Osmotica Pharmaceutical Corporation), and the
reference formulation was (Venlafaxine HCI) Extended-Release Capsules (Wyeth
Pharmaceuticals, Inc.). The subjects received the test product in two study periods and
the reference product in the other two study periods; the order of administration was
according to the dosing randomization schedule. The treatments administered were
Treatment A: Venlafaxine HC1 37.5 mg ER Fasted, Treatment B: Venlafaxine HCI 37.5
mg ER Fed, Treatment C: Effexor XR 37.5 mg Fasted and Treatment D: Effexor XR 37.5
mg Fed. There was a 7-day interval between treatments. Blood samples (6 mL) were
drawn in sodium heparin vacutainers prior to dosing and at the following nominal times
after dosing: 1,2, 3,4,5,6,7, 8,9, 10, 11, 12, 14, 16, 20, 24, 36, 48, and 60 hours.

Analytical Method: HPLC with Fluorescence Detection was used for the analysis of
Venlafaxine and O-Desmethyl venlafaxine. The minimum quantifiable level was 2
ng/mL. The validated assay had analytical range of 2 to 200 ng/mL. The limit of
quantitation pool had an intra-assay coefficient of variation (CV) of 7.69% and a 8.51%
difference from theoretical. The remaining quality control pools had intra-assay
coefficients of variation ranging from 1.17% to 3.87%. For O-Desmethylvenlafaxine, the
limit of quantitation pool had an intra-assay coefficient of variation of 10.5% and a
2.02% difference from theoretical. The remaining quality control pools had intra-assay
coefficients of variation ranging 0.886% to 7.13% and percent differences within 8.85%
of theoretical.

The limit of quantitation pool had an inter-assay coefficient of variation of 13.7% and a -
3.67% difference from theoretical. The remaining quality control pools had inter-assay
coefficients of vatiation ranging from 2.68% to 3.36% and percent differences within
3.31% of theoretical. For O-Desmethylvenlafaxine, the limit of quantitation pool had an
inter-assay coefficient of variation of 13.7% and a -15.5% difference from theoretical.
The remaining quality control pools had inter-assay coefficients of variation ranging from
1.91% to 9.02% and percent differences within 7.56% of theoretical.
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Data Analysis: Pharmacokinetic parameters were calculated using non-compartmental
means.

Results: The following figure presents the plots of the mean venlafaxine concentrations
over time by treatment.

Mean Venlafaxine Plasma Concentrations versus Time

30

Plamna Concentration {ug/mL}

] v T 4 Ty v T 4 ” T T Ty T

0 [} 18 24 32 40 486 58
Time {Bours})
Treatment e~ Rifexor XR 37.5 mg fasted ‘o—8—o Effexor XR 37.0 mg fod
Wo—¢ Vemlafaxine HC1 37.5 mg fasted a—dr—= Venlafaxine HCl 87.5 mg fod

The following tables provide a summary of pharmacokinetic parameters after
administration of the 4 treatments.
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Summary of Pharmacokinetic Parameters of Venlafaxine for Each Treatment

Veakfaxine Fharmoiiietic Dha
o ihemetic Mot {CVH) 136 Sabjets

Vonlatacine H1 §1.5 vp fasted Verdefadine #01 87.5 »g fod Eftexore XA 87,5 wg fasted
X Paramoter | | L] ] {8) ] {6)
AW(D-infy (ng.hrjal) | 85499, 17(59, 15%) B4 [851,14(92,80%) 35149496140, 18%)
AC(0-t} (ngohrisly | 35|44, 70(68. 2o) 35 1450.95(91. 0%} 35 {435,581 {20, 83%)
Gmex {ngfal) 36|07.42(47.93%) 35 [ 26.90(19.98y) 5] 25, 27(48,588)
1 152 (br} 3519, 69(38.06%) 34 {0.08(21.92%) 35110, 1984 0%
Kel (3/hr} 3610, D783 {26, 4t) 44 [0.0731(20, 838} 3510, 095233, 11%)
fozx {hr) 36| 5. 46126, 2%) 85| 7.06{%0.40%) 45]5.35(15.0m)
Effaxore XA 31.8 ) fod
K Parmeter L} 1) A siv B o/C
AYS(0-inf) {rg.hrrmLy 331489, 28{70.55%) 10085046 | ¢, 1264658 1.1041383] 9.9851984
AUB{O-1) [ng.hefed) 35143027 {71, 25%) L.0:37380 | 1.088871 | 1.0130891] 9.5572978
Caax {ny/aLs 5| 28.51(3%5.68%) 3.0440822 | 0.9405435 | 0.9810335) 3.0808N15
Y152 (hey 3319,94{23.49%) ) 0.95128821 1.0898564 ] 1,020274] 0.9152639
el (M/hey 330,07 mi22.40%) 10406653 0.938207 | 09088136 1.035548
fmax (hr) 3515.43(15, 56%) §, 3553343 1, 30526521 09825076 £, 8520479

Treatment A: Venlafaxine HCI ER 37.5 mg Fasted, Treatment B: Venlafaxine HCl 37.5 mg ER Fed, Treatment C:
Effexor XR 37.5 mg Fasted, Treatment D: Effexor XR 37.5 mg Fed.

Statistical comparisons of In-transformed AUC(0-inf), AUC(0-t) and Cmax for the test
treatment vs. reference treatment under the various treatment conditions and the resulted
90% confidence intervals (CI) for the ratios of the means are provided in the following
tables. In comparing the test vs. reference treatments under fed conditions, the 90% CI
fell within the stipulated range of 80-125% for AUC(0-inf), AUC(0-t) and Cmax.

Statistical comparison of test treatment under fed vs fasted conditions resulted in 90% CI
within the recommended range of 80-125% for the ratios of means for AUC(0-inf),
AUC(0-t) and Cmax within the recommended range of 80 — 125%. Statistical comparison
of teference treatment under fed vs fasted conditions resulted in 90% CI for the ratios of
means for AUC(0-inf), AUC(0-t) and Cmax within the recommended range of 80-125%.
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Comparison of Venlafaxine HC] 37.5 mg Fasted (Treatment A) vs Effexor XR 37,5 mg

Fasted (Treatment C)

Treatment A | Treatment ¢ | Ratio 80%
PK Paraneter {N=36) {N=35) {A/C) | ConTidence Interval
In AUC{0-inf) 431.73 405.80 | 1.083¢ 100.31, 112,85
n AUC(O-’:) 365.59 351.141 1.0411 97.58, 111.08
) In Cmax 24,7648 24.4327] 1.0188 95.58, 107.48

Comparison of Venlafaxine HCI 37.5 mg Fed (Treatment B) vs. Effexor XR 37.5 ing Fed

(Treatment D)
Treataent 8 | Treatment D | Ratio BO%
PK Parameter {N=85) {N=35) {B/D) | Contidence Intsrval
In AUG({0-inf) 449.12 - 426.73 11,0525 98.98, 111.91
In AUC(0-t) 370.04 370.71] 0.9982 93.49, 108.58
In Cmax 24,4170 27.3110] 0.8840 B84.26, 94.86

Comparison of Venlafaxine HCI 37.5 mg Fed (Treatment B) vs. Venlafaxine HCl 37.5

mg Fasted (Treatment A)
Treatuent B | Treatment A | Ratio 0%
PK Parameter {N=85) {N=36) {B/A) | Confidence Interval
ln AUC(0-inf) 449,12 431.73| 1.0408 98,02, 110.40
In AUC({D-t) 370.04 365.59) 1.0122 94.86, 108.00
1n Cmax 24.4170 24.7648 | 0.9860 92,98, 104,55

91



Comparison of Effexor 37.5 mg Fed (Treatment D) vs. Effexor XR 37.5 mg Fasted
(Treatment C)

Treatment D|Treatment C| Ratio §0%
PK Paramster {N=35) {N=35) (D/G) | Confidence Interval
In AUC{0-inf) 426,73 405.80] 1.0516 98,96, 111.74
In AUC(O-t) 370.71 351.14 | 1.0587 98.88, 112.72
In Cmax | 27.3110 24.4327 | 1.1178 105.35, 118.60

O-desmethyl Venlafaxine (ODV): Active metabolite

Mean ODV concentrations over time by treatment are presented in the following plot.

Mean ODV Plasma Concentrations Versus Time

50 4

Plasma Concentration (ny/mL)

L ¢ 4 T T T 7 T v TrT T T Ty

0 8 16 24 a2 40 48 58 64
Timeo (Hours)
Treatment 6-0—& Effexor XR 37.5 m§ fastod 4—o—% Effexor XR 37.5 mg Ted
“o~-0—6 Yenlnfaxine HCI 37.5 myg tasted “—#—¢ Vonlataxine HCI 37.9 g ted

92



A summary of the mean pharmacokinetic parameters and the statistical summary of the

pharmacokinetic parameters for ODV are presented in the following tables.

Summary of Pharmacokinetic Parameters of O-desmethy! Venlafaxine for Each

Treatment
Odeenehd Yerbibde Prnmodins Dot
Arieoetic Me (0V4) o 36 st
Venlafaxing 101 %5 sy fasted Veulutaxing Hol 37,8 &g fod Effonore WR 37,5 wg asted
K Farasater L] Ity L] {4} L )

RIC{D-int) (n9,be/ml)

381 4608.82(54.49}

8311538, 28(32.34%)

3414433, 47(31, 99)

AICI0-t) ing, hrsml)

3611597.00{33.348)

85 | 1867, 91 (35, 28%)

BN I8(0.5%)

Cngx (ngfol) 35147, 73{82.9%} 35 145,85(34, 26%) 35]44,89(80.37%)
T 42 (n) 35112, 85(19.524) 35{13.30(19. 94 34114.18{20.99%)
Kol (1hry 819,857 12113y 33 |0.0543(2,074) 3410.0510019. 56%)
oex (he} 3112.92(24.01) 35 (12.49{23.88%) 35119.26(19.19%)
Effexore 8 97,5 w fod
K Parimiter L {0 A 80 B/A bi¢

RCE-infy (bl | b

A92,80(35.104)

10555367 | 1.0290493

L O1B3251 ] L4258

AJC{0-1) (nghefal) 84

47.40(32.214)

L0389 | 1 0T8OS | 0.972028 | 5.0855504

Cnax {ng/aL) 85146.18(38.113) 1. 0831088 0._93276'1’2 0.8500108 1 1+,0266578
T 442 thry 34]14,18{23.068) 0.B55518( 0.038%08] 1.0510187] 1.00m549
el {17hr} 3410.0512(20,18) 33289698 | 1080768 DUSIASTS | 1,0935874
Hax (hey 35{11.65(33.308) L8[ 53275750 0, 9987] 1.0159284

Comparison of Venlafaxine HCI37.5m,
Fasted (Treatment C)

g fasted (Treatment A) vs, Effexor XR 37.5 mg

Treatmont A | Treatment € | Ratdo 80%
PK Parametor {N=38) {N=35) {A/C) | Confidence Interyal
In AUC(0-inf) 1405.39 1326.82) 1.0800|  101.93, 110.23
1n AUC(0-1) 1301.67 1206.78 | 1.0788 |  108.58, 112.32
1n Cmax 44,7810 41,4851 1.0794|  103.86, 112,19
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Comparison of Venlafaxine HCI 37.5 mg fed (Treatment B) vs. Effexor XR 37.5 mg Fed

(Treatment D)
Treatment B | Treatment D | Ratio 90%
PK Parameter |  (N=35) (N=35) | (B/D) | Confidence Interval
In AUC{0-inf) | 1377.66 1873.70 | 1.0029|  96.32, 104,41
1n AUC(0-t) 1248.57 ©1238.81(1.0088|  96.36, 104.58
1n Ciax 41,7673 - 42,3271 0.9868|  94.60, 102.60

Comparison of Venlafaxine HCI 37.5 mg fed (Treatment B) vs.

fasted (Treatment A)

Venlafaxine HCI 37.5 mg

Treatment B | Treatnent A | Ratlo §0%
PK Parameter {N=35) (N=36) {B/A) | Confidence Interval
In AUG(D-inf) 1377.66 1405.39 1 0.9803 94,22, 101.98
In AUC{0-t) 1243.57 1301.67 | 0.9554 91,74, 99.49
1n Cmax 41,7673 44,7810 | 0.9327 88.74, 96.94

Comparison of Effexor XR 37.5 mg fed (Treatment D) vs. Effexor XR 37.5 mg fasted

(Treatment C)

Troatnent D| Treatment ¢| Ratio 90%
FK Paramster (N=85) {N=35) {D/C) | Confidence Interval
In AUC(0-inf) >1373.70 1325.82 | 1,036 99,56, 107.83
1n AUG(0-t) 1238,81 1208.78 | 1.0265 98.54, 106,94
In Cmax 42,3271 41,4851 | 1.0208 88,18, 106.09
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Statistical comparison of ODV on log-transformed AUC(0-inf), AUC(0-t) and Cmax for
the test treatment vs. reference treatment under fasted conditions resulted in 90% CI for
mean ratios within the stipulated range of 80-125%. In comparing the test vs. reference
treatments under fed conditions, the 90% CI fell within the stipulated range of 80-125%.
For the test and reference treatment, comparison of fed vs fasted conditions resulted in
90% CT for the mean ratios of AUC (0-inf), AUC(0-t) and Cmax within the
recommended 90% CI.

Summary of Pharmacokinetic Results: Under fasting conditions the Venlafaxine ER
Tablets 37.5 mg formulation (Osmotica Pharmaceutical Corporation) was bioequivalent
to Effexor® XR (Venlafaxine HCI) 37.5 mg Extended-Release Capsules. Under fed
conditions, the Venlafaxine ER Tablets 37.5 mg formulation (Osmotica Pharmaceutical
Corporation) was bioequivalent to Effexor® XR (Venlafaxine HCI) 37.5 mg Extended-
Release Capsules.

No significant difference was observed for the test treatment, when comparing fed vs.
fasted conditions for venlafaxine and ODV. No significant difference was observed for
the reference treatment when comparing fed vs. fasted states for Venlafaxine and O-
desmethyl venlafaxine.

Safety Summary: The sponsor reported that the most frequently reported adverse event

- oceurring after receipt of Test-Fasted, Test- Fed, and Reference-Fasted was headache.
‘The most frequently reported adverse events occurring after receipt of Reference-Fed
were blood pressure decreased, headache and nausea. The sponsor reported that all
treatments were well tolerated. There were no serious or unexpected adverse events
reported during this study. The sponsor reported that all adverse events were mild, The
sponsor reported that there were no serious or unexpected adverse events reported during
this study.

Reviewer’s comments: The reviewer agrees with the Sponsor’s comments.

95



4.2.4. Study Title (Protocol R04-778): A Relative Bioavailability Study of 225 mg
Venlafaxine Hydrochloride Extended-Release Tablets and 225 mg (150 mg and 75 mg)
Effexor® XR Capsules Following Multiple Doses

Objective: This study compared the relative bioavailability (rate and extent of
absorption) of 225 mg Venlafaxine Hydrochloride Extended-Release Tablets by
Osmotica Pharmaceutical with that of 225 mg (1 x 150 mg and 1 % 75 mg) Effexor XR
Capsules by Wyeth Pharmaceuticals Inc. following multiple oral doses in healthy adult
volunteers.

Study Design: This was a multiple dose, randomized, two-period, two-treatment, two-
sequerce, crossover study comparing equal doses of test and reference products. The
study was conducted with 34 (33 completing) healthy adults. In each study period, seven
225 mg doses were administered to all subjects following the completjon of a
standardized high fat breakfast (2 eggs fried in butter, 2 slices of toast with butter, 2 strips
of bacon, 4 ounces of hash brown potatoes and 240 mL of whole milk) 30 minutes prior
to dosing every 24 hours for the duration of the study period (7 days). The test
formulation was Osmotica Pharmaceutical Corp’s 225 mg Venlafaxine Hydrochloride
Extended-Release Tablets and the reference formulation was Effexor® XR Capsules
(venlafaxine hydrochloride). All doses were administered with 240 mL of water. The
subjects received the test product in one study period and the reference product in the
other study period. There was a 7 day washout interval between treatments. In each study
period, blood samples were collected at pre-dose (0 hour) on Study Day 1, within 15
minutes prior to dose administration on Study Days 5, 6, and 7 and on Study Day 7 at 1,
2,3,4,5,6,7,8,9,10, 11, 12, 14, 16, 20, and 24. The subjects were allowed to leave the
clinical facility after the 24 hour blood sample collection on Study Day 7. The Lot no. for
Venlafaxine ER Tablets 225 mg was P535102 and for Effexor XR 150 mg and 75 mg
B44162 and B12662, respectively.

Analytical Methods: The concentrations of venlafaxine and D, L-O-
Desmethylvenlafaxine in plasma was determined using HPLC/MS/MS method. The
standard curve ranged from 3.0 to 500 mg/mL. The method was demonstrated to be
specific with no significant baseline interference at the retention times. The between
batch accuracy of the QCs ranged from 100.9% to 108.9%. The within- batch accuracy of
the QCs ranged from 100.0% to 106.6%. The lower limit of quantitation was 3.0 ng/mL.
The between batch precision ranged, expressed as %CV, ranged from 2.08% to 2.95%.
The within-batch ranged from 0.46% to 1.38%.

The between batch accuracy of the QCs for desmethyvenlafaxine ranged from 101.3% to
109.4%. The within-batch accuracy of the QCs ranged from 100.5% to 106.5%. The
lower limit of quantitation was 3.0 ng/mL. The between batch precision ranged from
2.78% to 3.68%. The within batch CV ranged from 0.9% to 1.38%.

The analytical method is acceptable.
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Data analysis: Pharmacokinetic parameters were determined using non-compartmental
methods. Analyses for AUCO-t and Cmax were performed on In-transformed data..

For In-transformed AUCO-t and Cmax estimates of the adjusted differences between
treatment means and the standard error associated with these differences were used to
construct a 90% confidence interval for the ratio of the test to reference population
means. In order to establish bioequivalence under non-fasting conditions, the 90%
confidence interval for the ratio of the geometric means between the products should fall
within the interval 90-125% for In-transformed AUCO0-t, AUC0-o, and Cmax.

Results: The following table contains summary of the mean demographic data for all the
subjects who participated in the study.

Summary of Mean (+SD) Demographic Data

All Subjects (N=34) Males (N=29) Females (N=5)
Age 26.0(=8.1) 24.6 (26.6) 34.0 (z12.1)
Weight (Ibs) 178.0 (£30.3) 181.6 (£30.9) 157.0 (z16.1)
Height (in.) 69.5 (3.1) 70.0 (£2.8) 66.4 (+3.2)
BMI 259 (3.7) 26.0 (#3.9) 25.1(£2.4)

The following table summarizes the result of the analyses performed on the

pharmacokinetic parameters for the test and reference products and the 90% confi
intervals. The individual pharmacokinetic

dence

parameters and the descriptive statistics are

provided in the Attachment.
Geometric Means, Ratio of Means, and 90% Confidence Intervals
Venlafaxine :
Lu-Transformed Data
N=33 L =
Parameter Test Reference | % Ratio 90% CI
égi"rj D) 309333 2939.84 10522 | (10116, 109.45)
g:;’tnL) 198.02 23173 8545 (82.26,88.77)

The 90% confidence intervals about the ratio of the t
geometric mean are within the 80% and 125%

Crmaxand AUCo- - of the In-transformed data.

est geometric mean to the reference
limits for the pharmacokinetic parameters

Safety Summary: The sponsor reported that twenty-one (21) subjects experienced a total
of 72 AEs over the course of the study. AEs were mild to moderate in severity. No
serious AEs were reported. The sponsor reported than the clinical laboratory values were
considered unremarkable and none of the values outside of the reference range at study
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exit were considered directly attributable to the product. The sponsor reported that the
most frequently reported adverse event (AE) in Treatment A (Venlafaxine ER Tablets
225 mg) was nausea which was reported by 9/34 (26.5%) subjects. Nausea was the most
frequently reported AE experienced by subjects in Treatment B (Effexor XR® Extended-
Release Capsules 150 mg and Effexor® XR Extended-Release Capsules 75 mg) reported
by 12/33 (36.4%) subjects.

Conclusions: For the In-transformed venlafaxine data, the 90% confidence intervals
about the ratio of the test geometric mean to the reference geometric mean were within
the 80% to 125% limits. The results indicate bioequivalence between the test and
reference products given as a multiple dose under fed conditions.

Reviewer’s conclusions: The reviewer agrees with the sponsor’s conclusions.

APPEARS THIS WAY ON ORIGINAL
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Table 144 Sumwmary of Statisical Aualysts - Desmethylvenlafasine-Excluding Subjects 2, 8, 26, aud 32 due to Eesis .

N=39
Ln-IransfomedDam
0%
Confidence - ;
S ; . S Pvalusfor  Powerof ANOYA
PKVariable  Least Squayes Mean Gromefrie Mean a&[mﬂ;mﬂ' t,PNﬁ" Efhets  ANOVA WOv
. . wer

Test  Refereuce Test Reference 3% Ratio Upper Limit
Con 602 604 3 2450 %87 (BAM 929 000 Loy 545
AUG, 9017 8007 824067 $15792 10100 (884,103 038 10000 187
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Attachments

Figure 141  Mean Plasmn Concentration (0-24 hours) - Venlafaxine
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Table 12 Summary of Statistical Analysis ~ Venlafaxine- Excluding Subjects 2, 8, 26, and 32 due to Emesis

=39
La-Transformed Data
b

: Coufidencs  Povpluesfor ' N

PX Varioble  Lenst Squares Mean Crometric Mean Iuterra) Product 12\“(;{:: A;;(g‘\
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Test  Reference Tast Reference % Ratlo (l:omrlilmjt, o
Upper Limii}
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Table 3 Summary of Statistical Aualysis - Destnethylveniafaxine
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0 %

Confidexes  Povaluetfor N

PK Variable  Leact Squnres Mean Leomeiric Masn Infeteal Produst ;2'0‘%": l‘;:%ﬁ“
; Effects e
Test  Referenee Tert Rofersnce % Ratlo %:x‘ If‘ilnlzlt;'
Caus 6.013. 8039 40797 41939 3130 93.07,99.38) 00337 L3000 333
AUC 9007 3.9% $159.95 07344 10167 {59407, 193.1%) 03721 10000 378

100



T2

Individmal Pharmacokinefic Paramuters - Reforvace Profoct
Veehfating

AT [

Can Tl
St Sgma Puisd  Pehn (gdeal) gDl gral)  Cuderds

(3
foyul)

HlTar) 0}
Segree o] Brctussion

Tou

=

Trs
)

{CruliunyCen)
Svig

WaTrahead
Al G

b(4)

a E]
oA ) 485
#3 #8
%3 BN
AEDIAS #0 s 2

%
135
3
W4

Ed
[3:0°3
nR
13
1208

BEST POSSIBL

103

22
W
i1
i

37 2
5%
DX I 2]
&
oI



4.2.5. Dissolution Conditions and Specification for Venlafaxine Extended Release Tablet

Dissolution profiles were performed to determine if varying parameters would effect the
drug release rate of venlafaxine hydrochloride. The parameters varied included pH,
paddle speed, and parameters for comparirig the test and reference products using
Apparatus II.

A dissolution profile study was performed on Venlafaxine Hydrochloride ER Tablets.
For the Apparatus II testing, twelve tablets were placed in 900 mL of media. Samples
were taken at 1,2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, and 24 hours.

The dissolution media pH was varied with pH 1.2, pH 4.5, pH 6.8, and water, for all four
strengths of Venlafaxine Hydrochioride ER Tablets using Apparatus I at 50 rpm. The 2
values are all above 50 which indicate the release was similar in the various media.

The paddle speed was varied for the 37.5 mg and for the 225 mg. The speeds used were
50 rpm, 75 rpm, and 100 rpm and using water as the media. The 2 values are all above
50.

Dissolution Specification

The bio lots have been demonstrated to be bioequivalent to the Effexor XR lots used in
the bioequivalence studies. The sponsor states that there are two focal points for the
specifications: demonstrating that no dose-dumping occurs and obtaining complete
release of the drug,

Based on variations in release rates that would provide products with similar in-vivo
performance, the sponsor stated that the ranges were moderately broadened. Based on
this rationale, the following specifications were established and proposed by the sponsor:

4 hours:
12 hours ™~
20 hours: NLT o'

Reviewer comments: The sponsor did not provide adequate data to justify the proposed
dissolution specification. The data provided in connection with the in vitro in vivo correlation
{IVIVC) development was not sufficient to grant a level A IVIVC for venlafuxine extended release
tablets. Based on the dissolution data for bio lots used in the bi oequivalence studies and a
consideration of the dissolution data for the stability lots, the reviewer proposes the Jfollowing
dissolution method and specification: ’
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Apparatus: USP Apparatus IT

Speed: 50 rom
Meida: Water
Volume: 900 mL b

Specification: Q at

AN b(4)

20 hours NLT o~
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The individual dissolution results are provided in the following tables.

Testing Parameters
Lot Strength Agitation
Test Product Number (mg) Apparatus | Speed (rpm) Media
1 Venlafaxine ER Tablets P534801 375 11 50 pH 1.2 buffer
2 | Venlafaxine ER Tablets | P534801 37.5 11 50 pH 4.5 buffer
3 | Venlafaxine ER Tablets [ P534801 375" 11 50 pH 6.8 buffer
4 | Venlafaxine ER Tablets | P534801 37.5 11 50 water
5 | Venlafaxine ER Tablets [ P534902 75 i 50 pH 1.2 buffer
6 | Venlafaxine ER Tablets | P534902 75 11 50 pH 4.5 buffer
7 | Venlafaxine ER Tablets P534902 75 11 50 pH 6.8 buffer
8 | Venlafaxine ER Tablets | P3534902 75 11 50 water
9__| Venlafaxine ER Tablets | P535002 150 1 50 pH 1.2 buffer
10 | Venlafaxine ER Tablets | P535002 150 1I 50 pH 4.5 buffer
11 ] Venlafaxine ER Tablets { P535002 150 11 50 pH 6.8 buffer
12 | Venlafaxine ER Tablets | P535002 150 11 50 water
13 | Venlafaxine ER Tablets | P535102 225 11 50 pH 1.2 buffer
14 | Venlafaxine ER Tablets | P535102 225 I 50 pH 4.5 buffer
15 | Venlafaxine ER Tablets P535102 225 11 50 pH 6.8 buffer
16 | Venlafaxine ER Tablets | P535102 225 1I 50 water
17 | Venlafaxine ER Tablets | P534801 37.5 1I 75 water
18 | Venlafaxine ER Tablets | P535102 225 11 75 water
19 | Venlafaxine ER Tablets | P534801 37.5 11 100 water-
20 | Venlafaxine ER Tablets | P535102 225 11 100 water
21 | Effexor XR B28534 37.5 11 50 water
22 | Effexor XR B12662 75 1 50 water
23 | Effexor XR B44162 150 11 50 water
B12662+ | 75+150
24 | Effexor XR B44162 11 50 water
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4.3. DSI Report

-

MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

DATE: July 23, 2007

TO: Thomas Laughren, M.D., Ph.D., Director,
Division of Psychiatry Products (HFD-13Q)

FROM: Nilufer M. Tampal, Ph.D.
Division of Scientific¢ Investigations (HFD-48)

THROUGH: C.T. Viswanathan, Ph.D.
Associate Director - Bioequivalence
Division of Scientific Investigations (HFD-48)

SUBJECT: Review of EIR Coverxing NDA 22-104, Venlafaxine
Rydrochloride Extended Release Tablets, Sponsored
by Osmotica Pharmaceutical Corporation.

At the request of HFD-130, the Division of Scientific
Investigations conducted an audit of the following
bioequivalence study: :

Study: i R04-0776, A Relative Bioavailability of
225 mg Venlafaxine Hydrochloride Extended Release
Tablets and 225 mg {150 mg and 75 mg Effexor® XR)
Capsules under Fed Conditions.

The clinical and analytical portiocns of Studv R04-0776 were
conducted at - Following
the inspection of the clinical (7/3-10/07) and analytical
{7/9-11/07) portions, Form 483 was issued. OQur evaluation
of the significant findings is as follows:

1. Pailure to use the same LC/MS/MS acquisition method
across all study runs. For example, for study
samples reassayed for venlafaxine alone or ’
desmethylvenlafaxine alone were acquired using modified
methods that were different from the method used during
the study and method validation. Additionally, within

the study samples were not acquired using the
same acquisition method as the QCs and standards.

The apalytical method was validated to simultaneously
acquire data for venlafaxine, desmethylvenlafaxine and the
two internal standards (IS) using four channels on the mass

Y
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Page 4 - NDA 22-104, Venlafaxine Hydrochloride ER Tablets, 225mg

For future, the management proposed to retain sufficient
reserve samples to meet the FDA requirements. This
observation does not impact the study outcome.

Conclusions:

Following our evaluation of the 1nspectzonal findings, DSI
concludes that:

"+ It is objectionable that the firm modified the LC/MS/MS
acquisition parameters of the validated method during
subject sample analysis for the sole purpose of not
acquiring additional data and without assessing the

impact of the change. Because the accuisition parameters

for the subject samples in runs  ~—-= were different

from the validated method ang from the parameters used to
acquire the QCs and standards (Run only), tha armiracy

of the subject sample concentrations in runs s

cannot be assured by the performance of the QCs (item 1).
Data for subject samples listed in table 1 should not be
considered for biocequivalence. B

+ Accuracy of ‘the concentrations for the OCs and’

calibration standards used in the study is not assured in

the absence of documentation to confirm the stability of
venlafaxine and desmethylvenlafaxine in the stock
solutions used to prepare the spiked samples (item 3Ia).

After you have reviewed this transmittal memo, please
append it to the orlglnal NDA subm1331on.

Nilufer M. Tampal, Ph.D.

Final Classification: b(4)
VAI -~ —r

ce:

DSI/RF

DSI/Tampal/Himaya/CF

DSI/Vaccari

OND/ODEI/DNP/Bender

HFR-CE300/Holaday

HFR-CE850/Sharon Matson

Draft: NMT 7/16/07

Bdit: JAOQ, SS 7/20/07 .

DSI: == O:\BE\eircover\221040sm.ven.doc b(4)
FACTS : —_— :
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Page 5 - NDA 22-104, Venlafaxine Hydrochloride ER Tablets,. 225mg

Téble 1.

Subject samples from — ' analyzed using ' b(4)
acquisition parameters different from the validated method.

S.No. |Run # Sample I.D. ) Reassayed
Subject-period-time point for
1 15-1-20 - i venlafaxine
2 15-2-1 . venlafaxine
3 15-2-2 [ venlafaxine
E 15-2-20 venlafaxine
5 16-1-2 ., venlafaxine
3 18-1-20 / venlafaxine
? 18-2-1 7/ . venlafaxine
8 T 18-2-2 venlafaxine
9 . 20-2+1 . ] venlafaxine
10 11-1-8 . desmethylveniafaxine L
11 11-1-9 desmethylvenlafaxine
12 11-1-10 desmethylvenlafaxine
13 11-1-11 desmethylvenlafaxine
14 11-1-12 deamethylvenlafaxine
15 11~-1-13 . *] desmethylvenlafaxine
16 11-1>14 desmethylveniafaxine
17 11-1-15 desmethylvenlafaxine
18 18-1-8 desmethylvenlafaxine
19 18-2-11 deswmethylvenlafaxine b(4
20 18-2-12 desmethylvenlafaxine )
21 18-2-13 desmethylvenlafaxine |-
22 18-2-14 ) : depmethylvenlafaxine
23 18-2-15 desmethylvenlafaxine
24 20-1-14 __| desmethylvenlafaxine
25 20~-2-11 desmethylvenlafaxine
26 20-2-12 desmethylvenlafaxine
27 20-2-13 - desmethylvenlafaxine
28 20-~2-14 desmethylvenlafaxine
29 -20-2-15 desmethylvenlafaxine
30 32~1~10 desmethylvenlafaxine
31 32-1-11 desmethylvenlafaxine
32 32-1-12 d hylvenlafaxine
33 32-1-13 . desmethylvenlafaxine
34 32-1-14 desmethylvenlafaxine
35 32-2-12 desmethylvenlafaxine
36 32-2-13 desmethylvenlafaxine
37 B 35-1-1 ] desmethylvenlafaxine
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8.No. [Run #

Sample I.D. Reassayed
Subject-period-time point for
38 35-2-1 desmethylvenlafaxine
35 35-2-2 desmethylvenlafaxine
40 36~1-1 desmethylvenlafaxine
41 36-1-2 desmethylvenlafaxine
42 36-1-3 desmethylvenlafaxine
43 36-2-1 desmethylvenlafaxine
44 36-2-2 desmethylvenlafaxine
45 36-2-3 desmethylvenlafaxine
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