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Invamed Inc.

Attention: Mahendra Patel, Ph.D.
2400 Route 130

Dayton, NJ 08810

Dear Sir:

This is in reference to your abbreviated new drug application
dated February 16, 1999, submitted pursuant to Section 505(3)
of the Federal Food, Drug, and Cosmetic Act (Act), for
Bupropion Hydrochloride Tablets, 75 mg and 100 mg..

Reference is also made to your amendments dated February 26,
April 9, September 1, and December 8,. 1999,

We have completed the review of this abbreviated application
and have concluded that the drug is safe and effective for use
as recommended in the submitted labeling. Accordingly, the
application is approved. The Division of Bioequivalence has
determined your Bupropion Hydrochloride Tablets, 75 mg and
100 mg, to be biceguivalent and, therefore, therapeutically
equivalent to the listed drug (Wellbutrin® Tablets, 75 mg and
100 mg, respectively, of Glaxoc Wellcome, Inc.). Your
dissolution testing should be incorporated into the stability
and quality control program using the same method proposed in
your applicationc

Under section 506A of the Act, certain changes in the
conditions described in this abbreviated application require
an approved supplemental application before the change may be
made.

Post-marketing reporting requirements for this abbreviated
application are set forth in 21 CFR 314.80-81 and 314.98. The
Office of Generic Drugs should be advised of any change in the
marketing status of this drug.

We request that you submit, in duplicate, any proposed
advertising or promotional copy which you intend to use in
your initial advertising or promotional campaigns. Please
submit all proposed materials in draft or mock-up form, not
final print. Submit both copies together with a copy of the



proposed or final printed labeling to the Division of Drug
Marketing, Advertising, and Communications (HFD-40). Please
do not use Form FD-2253 (Transmittal of Advertisements and
Promotional Labeling for Drugs for Human Use) for this initial
submission.

We call your attention te 21 CFR 314.8B1(b} (3) which reguires
that materials for any subseguent advertising or promotional
campaign be submitted to our Division of Drug Marketing,
Advertising, and Communications (HFD-40}) with a completed Form
FD-2253 at the time of their initial use.

Validation of the regulatory methods has not been completed.
It is the policy of the Office not to withhold approval until
the validation is complete. We acknowledge your commitment
to satisfactorily resolve any deficiencies which may be
identified.

Sincerely yours,

fa
, SRS
Douglas L. Spern hh/ro

Director
Office of Generic Drugs _
Center for Drug Evaluation and Research
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CENTER FOR DRUG EVALUATION AND RESEARCH

Application Number  75-584

CHEMISTRY REVIEW(S)



10.

11.

12.

OFFICE OF GENERIC DRUGS

ABBREVIATED NEW DRUG APPLICATION
CHEMISTRY, MANUFACTURING AND CONTROLS REVIEW

CHEMISTRY REVIEW NO.# 3

ANDA # 75-584

NAME AND ADDRESS OF APPLICANT:
Invamed Inc.

Attention: Mahendra Patel, Ph.D.
2400 Route 130

Dayton, NJ 08810

LEGAL BASIS FOR SUBMISSION:
Reference listed drug:

NDA No:

Manufacturer:

Wellbutrin Tablets, 75 mg & 100 mg
N18644 002 and 003 (Dec 30, 1985)

Glaxo Wellcome

The firm certifies that, in its opirnion and to the best of its
knowledge, there are no patents that claim the listed drug product
and there are no exclusivity provisions.

SUPPLEMENT (s) :

N/A

PROPRIETARY NAME: N'A

NONPROPRIE TARY

NAME: Bupropion Hydrochloride

SUPPLEMENT (s) PROVIIDE(s) FOR: N/A

AMENDMENTS AND

QTHER DATES:

02-16-1999 Original submission

02-26-1999 Telecon and new correspondence (Patent Certification)
03-16-199%9 ANDA Acceptance letter

08-16-1999 Deficiency lecter - Major Amendment

09-01~1999 Response to Deficiency letter dated 8/16/99
12-07-1998 Deficiency letter - Facsimile

12-29-1999 Rasponse to Deficiency letter dated 12/07/99

PHARMACOLOGICAL CATEGORY: Anti-depressant

Rx or OTC: Rx

REL@TED IND/NDA/DMF (s) :




13.
14.

15.

16.
17.
18.

19.

U Y e - - ———— ———

DOSAGE FORM: Tablets

POTENCY: 75 mg and 100 mg
CHEMICAL NAME AND STRUCTURE:
Bupropion Hydrochloride. l1-Propanone, l1-{3-chlorophenyl}-2-{(1,1-

dimethylethyl}amino]-, hydrochloride (%)-.C;sH;sC1INO-HCl. 276.21.
31677-93-7. Antidepressant.

H

N\T<§::- HCI

CH: ChHs

ci

RECORDS AND REPORTS: N/A

COMMENTS: N/A

CONCLUSIONS AND RECOMMENDATIONS: The application is Approvable.

REVIEWER: Néeru B. Takiar DATE COMPLETED: 12/29/99
Endorsed by D. Gill, Ph.D. :
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CENTER FOR DRUG EVALUATION AND RESEARCH

Application Number 75-584

BIOEQUIVALENCE REVIEW(S)



BICEQUIVALENCY COMMENTS

ANDA: 75-584 APPLICANT: Invamed, Inc.
DRUG PRODUCT: Bupropion HC1l Tablets, 100 mg and 75 mg

-The Division of Biocequivalence has completed its review and has
no further questions at this time.

The following dissolution testing will need to be incorporated
into your stability and quality control programs:

The dissolution testing should be conducted in 900 mL of
water at 37°C using USP Apparatus II (paddle) at 50 rpm.
The test product should meet the following specifications:

Please note that the bicequivalency comments provided in this
communication are preliminary. These comments are subject to
revision after review of the entire application, upon
consideration of the chemistry, manufzcturing and controls,
microbioclogy, labeling, or other scientific or regulatory
issues. Please be advisad that these reviews may result in the
need for additional biosguivalency information and/or studies,
or may result in a conclusion that the proposed formulation is
not approvable.

*

Sincerely yours,

——

Dale P. Corf.%t’, Pharm. D.

Director

Division of Bioequivalence

Office of Generic Drugs

Center for Drug Evaluation and Research



OFFICE OF GENERIC DRUGS
DIVISION OF BIOEQUIVALENCE

ANDA # 75-584 SPONSOR: Invamed, Inc.
DRUG & DOSAGE FORM: Bupropion HCl Tablets

STRENGTH: 75 mg and 100 mg

TYPE OF STUDY: Fasting Bicequivalence Study and Dissoclution

STUDY SITES:
CLINICAL: o -

ANALYTICAL:

STUDY SUMMARY:
Acceptable (See Review)

DISSOLUTION :
Acceptable (See Review)

PRIMARY REVIEWER: James E. Chaney, Ph.D. BR?NCH:I
INITIAL: _ ’s — DATE: _¥/15/77

v ’ ) rot
BRANCH CHIEF: Yih Chain Huang, Ph.D. BRANCH: I
INITIAL: __ —  DATE:___$/15/979

~

DIRECTOR

DIVISION OF 'g NUIVALENCE: Dale P. Conner, ?arm D.
INITIAL: > DATE: _#/, ?f/é/é'

DIRECTOR, OFFICE OF GENERIC DRUGS:
INITIAL: DATE:




Bupropion HCl Tablets Invamed, Inc.

75 mg and 100 mg Dayton, NJ
ANDA #75-584 Submission Date:
Reviewer: James Chaney February 16, 1999

April 12, 1998
V:\FIRMSAMX INVAMED\LTRS&REV\75584sdw.299

REVIEW OF SINGLE DOSE BIOEQUIVALENCE STUDY,
UNDER FASTING FASTING CONDITIONS, IN VITRO
DISSOLUTION TESTING DATA AND A WAIVER REQUEST

I. OBJECTIVE:

The objective of this study is to compare the relative
bicavailability of 100 mg bupropion HCl tablets (Invamed) with
that of WELLBUTRIN 100 mg tablets (Glaxo-Wellcome} in healthy
adult male subjects under fasting conditions.

IXI. BACKGROUND:

Indication: Depression.

Metabolites:

Bupropion undergoes extensive metabolism. Several of the known
metabclites are pharmacologically active and have long
elimination half-lives. Four basic metabolites have been
identified: erythro- and threo-amino alcochols of bupropion, the
erythro-amino diel of bupropion, and hydroxybupropion.

Half Life:

The average half-life bupropion is about 14 hours.

Abgorption: '

Following oral administration, peak plasma bupropion
concentrations are achieved within 2 hours. Plasma bupropion
concentrations are dose-proportional following single doses of
100 to 250 mg. v,

ITI. STUDY FACILITIES
Clinical Facility:

Analytical Facility:

IV. STUDY DATES
Period I ran from October 2-8, 1998, and period II from
October 23-29, 1998. The study samples were analyzed between
December 04, 1998 to January 17, 1999. (The maximum storage
time was 107 days.)



V. STUDY DESIGN .
Open-label, randomized, single-dose 2-way crossover

bioequivalence study.

VI. TREATMENTS
Treatment A: 1 X 100 mg of Invamed’s Bupropion HCl1l Tablets,

Lot # D9808B0S, Batch size tablets, Content
Uniformity, 100.1% (0.8%CV, 99.0-101.2%); Assay, 100.6%;

manufacturing date: August 98

Treatment B: 1 X 100 mg of Glaxo Wellcome’s WELLBUTRIN 100 mg
tablets, Lot # 23923, Content Uniformity, 100.8% (1.5%CV, 99.1-
103.2%); Assay, 100.3%; expiration date: 11/99.

VII. STUDY SCHEDULES:
Blood samples, (2 x 7 mL each) were obtained by direct

venipuncture using pre-coded Vacutainers that contained EDTA
according to the following schedule: 0, 0.5, 0.75, 1.0, 1.5,
2.0, 2.5, 3.0, 4.0, 5.0, 6.0, 8.0, 10.0, 14.0 24.0, 36.0, 48.0,
60.0, 96, and 120 hours post-drug administration. The blood
samples were collected, cooled in ice baths and centrifuged
under refrigeration within 15 minutes after collection. After
mixing, the plasma was stored frozen at -20°+5°C until assay.

VIII. ANALYTICAL
PRESTUDY VALIDATION
The analytical method employed detection and
as the internal standard (IS).



Table 1. Pre-Study Assay Validation For Bupropion

Standard Curve

Parameter Q. C. Samples
Samples
QC or Std. Curve Conc. 2.00, 15.0 1.00, 2.00, 5.00,
and 150 10.0, 20.0, 50.0,

{ng/mL)

125 and 250

Intra-day Precision (%CV)

2.3 to 12.1

Intra-day Accuracy (%)

98.0 to 109

Inter-day Precision (%CV)

5.3-9.0 1.4-7.3

Inter-day Accuracy (%)

100-104 98.2-102

Mean % Recovery

Analyte, 86.7; IS, 101

Linearity

Correlation Coefficient 2z 0.9991890

Linear Range

1.00 to 250 ng/mL

Sensitivity/LOQ

1.00 ng/mL

Stability in Plasma
a) Hr @ Room Temp.
b} Freeze-Thaw

¢} Long-Term Frozen

a) Stable at room temperature 4
hours.

b) Stable after 3 cycles at -20°C
c) 109 days

d) Reconstituted
Stability

d} Reconstituted Extracts are
stable 72 hours at room
temperature.

Specificity

No significant interference at the
retention time of bupropion, or
internal standard,




Pre-Study Assay Validation For Hydroxybupropion

Mean % Recovery

Table 2.
Parameter Q. C. Samples | Standard Curve
Samples
oC or std. Curve Conc. 4.00, 30.0 2.00, 4.00, 10.0,
(ng/mL) and 300 20.0, 40.0, 100, 250
and 500
Intra-day Precision (%CV) 1.5 to 3.5
Intra-day Accuracy (%) 98.7 to 104
Inter-day Precision (%CV) 2.6-3.2 1.0-6.2
‘Inter-day Accuracy (%) 100-104 95.7-110
Analyte, B85.6; IS, 101

Linearity

Correlation Coefficient 2 0.999644

Linear Range

2.00 to 500 ng/mL

Sensitivity/LOQ

2.00 ng/mL

Stability in Plasma
a) Hr @ Room Temp.
b) Freeze-Thaw

c} Long-Term Frozen

a) Stable at room temperature for 4

hours.

b) Stable af:-er 3 cycles at -20°C

c) 109 days

d} Reconstituted
Stability

d) Reconstituted Extracts are stable
72 hours at room temperature.

Specificity

No significant interference at the
retention time of hyroxybupropion,
or internal standard.




Table 3.
alcohol Bupropion

Pre-Study Assay Validation - Threo/erythroamino-

Standard Curve

Parameter Q. C. Samples
Samples
OC or Std. Curve Conc. 2.00, 15.0 and |3 g¢, 2.00, 5.00,
150 10.0, 20.0, 50.0,

(ng/mL)

125 and 250

Intra-day Precision (%CV)

1.5 to 11.0

Intra-day Accuracy (%) 101 to 111

Inter-day Precision (%Cv) |2-2-8.4 0.7-7.7

Inter-day Accuracy (%) 102-103 96.0-103
Analyte, 80.1; IS, 101

Mean % Recovery

Linearity

Correlation Coefficient 2 0.99977

Linear Range

1.00 to 250 ng/mL

Sensitivity/LOQ

1.00 ng/mL

Stability in Plasma
a) Hr @ Room Temp.
b} Freeze-Thaw

¢) Long-Term Frozen

a} Stable at room temperature for 4

hours.

b} Stable after 3 cycles at -20°C

c) 108 days

Reconstituted EXtracts are stable 72

Reconstituted
Stability hours at room temperature.
Specificity No significant interference at the

retention time of
thireo/erythroamino-alcchol
bupropion or internal standard.




DURING STUDY ANALYTICAL

Table 4.

During Study Analytical For Bupropion

Parameter

Q.C. Samples

Std. Curve Samples

QC or Std. Curve Conc.
{ng/mL)

Same as for pre-
study validation

Same as for pre-
study validation

1 Interday Precision (%CV)

7.4

8.3

Interday Accuracy %

99.0-103

97.1-102

Linearity

Correlation Coefficient 2 0.998180

Sensitivity/LOQ (ng/mL)}

1.00

Table 5.

During Study Analytical For Hydroxybupropion

Parameter

Q.C. Samples

Std. Curve Samples

QC or 8td. Curve Conc.
(ng/mL)

Same as for pre-
study validation

Same as for pre-
study validation

Interday Precision (%CV)

6.2

7.6

Interday Accuracy %

98.7-101

97.5-104

Linearity

Correlation Coefficient > 0.999133'

Sensitivity/LOQ (ng/mL)

2.00

Table 6.
Bupropion

During Study Analytical For Eﬁreo/Erythroamino-Alcohol

Parameter

Q.C. Sahples

Std. Curve Samples

QC or Std. Curve Conc.
{ng/mL)

Same as for pre-
study validation

Same as for pre-
study wvalidation

Interday Precision (%CV)

9.4

9.3

Interday Accuracy %

97,3-101

96.6-103

Linearity

Correlation Coefficient 2 0.998365

Sensitivity/LOQ {ng/mL)

1.00

The specificity of the assay was documented during samble

analysis by assaying predose samples.

-6-

No significant




interference was observed at the retention time of either of the
three analytes or the internal standard.

Chromatograms and associated data sheets from 20% of the
subjects, representative of the chromatograms in the study, were

submitted.

IX. STATISTICAL ANALYSIS:

ANOVA was performed on each of the pharmacokinetic
;parameters using sAs’ software. The ANOVA model contained factors
for sequence, subjects within sequence, periods and products.

X. CLINICAL NOTES: _
The study protocol was approved by the Ethics Review Board,

All subjects selected for the study met the inclusion and
exclusion criteria described in the study protocel (Appendix 1
of the report) and signed a Written Informed Consent Form. All
subjects underwent pre-study examinations that included a
physical examination, and laboratory tests.

Thirty (36) healthy male subjects between the ages of 18 to
45 were dosed and 28 subjects completed the c¢linical portion of
the study. Subject #4 withdrew from the study due to difficulty
in obtaining blood samples. Subjects #7, #9, #18, #29 and #33
withdrew from the study due to personal reasons. Subject #3 was
dismissed from the study prior to dosing due to a positive drug
screen. Subject #35 failed to report to the clinic for Period-
II. The plasma samples from 28 subjects were assayed for
bupropion and the metabolites.

The subjects were monitored throughout the confinement
portion of the study. Only one adverse event was observed - mild
nausea which was possibly drug related.

(/

XI. RESULTS OF FASTING BIOEQUIVALENCE STUDY:

The mean plasma concentrations of bupropion at each time
peint for each product and the arithmetic means of the
pharmacokinetic parameters are shown in Table 7. A linear plot
of the mean plasma concentration for bupropion as a function of
time is shown in Figure 1. The two curves are very similar.



Table 7. Mean Plasma Bupropion Concentrations and
Pharmacokinetic Parameters Following an Oral Deose of 100 mg
(1x100 mg Tablet) Bupropion HCl Under Fasting Conditions (N=28)

Mean Plasma Levels (ng/mL)

TIME (HRS) TEST REFERENCE T/R
= MEAN %CV MEAN %CV
0 ] - 0 -- A
0.5 12.38 134 4.77 214 2.60
0.75 55.51 70 31.74 116 1.75
1 8§3.55 42 67.95 69 1.23
1.5 95.31 30 99.48 42 0.96
2 89.21 33 94.18 35 0.95
2.5 72.73 27 82.21 27 0.88
3 63.89 28 72.25 28 0.88
4 45.47 28 51.96 28 0.88
5 32.39 35 35.37 30 0.92
6 23.48 34 25.58 30 0.92
8 13.99 33 15.55 32 0.90
10 9.12 35 10.07 34 0.91
14 5.64 34 6.20 34 0.91
24 2.56 30 2.74 32 0.94
36 0.98 91 1.14 77 0.86
48 0.39 162 6.42 157 0.91
60 0.13 285 0.13 285 0.98
72 0.04 525 0 --
96 0 - 0 --
120 0 -- 0 --
Pharmacokinetic Parameters
PARAMETER TEST REFERENCE T/R
MEAN %CV MEAN ®CV
AUCL 48518 29 523.04 29 0.95
AUCT 471.82 29 498.89 29 0.95
CMAX 103.19 32 109.82 35 0.94
THALF 1132 46 11.50 45 0.98
TMAX 1.54 37 1.77 26 0.87
Units: AUC, ng*hr/mL; CMAX, ng/mL; TMAX, hr

The comparison of LSmeans, geometric LSmeans and 90%
confidence intervals for the pharmacokinetic parameters of

bupropion are shown in Table 8.
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Table 8. LSMeans, Geometric LSMeans, T/R Ratios, 90%
Confidence Intervals (C.I.) and Intrasubject Variability (%CV}
For Bupropion Pharmacokinetic Parameters in a Fasting Single-
Dose Study _
PARAMETER|  TEST REF “T/R 50% C.I. %CV
LSMEANS LSMEANS
AUCI 497.65 523.13 0.95 : - -——
[AUCT 474 .13 498.96 0.95 --- ---
CMAX 103 .81 109.76 0.95 --- -=-
LAUCI** 479.35 500.86 0.96 | 90.52-101.19 - -
LAUCT** 455.75 476 .75 0.96 90.39-101.1 12.2
LCMAX** 99.35 103.55 0.96 89.45-102.91 15.3
Units: AUC, ng*hr/ml; CMAX, ng/mL. **Geometric Means

A summary of individual test/reference ratios of the
pharmacokinetic parameters AUCL, AUCI, and Cmax, and individual
AUCL/AUCI ratios for bupropion are shown in Table 9.

‘Table 9. Statistics on individual Bupropion Test/Reference
Ratios and Individual AUCT/AUCI Ratios in Pasting Study
[PARAMETER N MEAN ~ 8.D. MINIMUM MAXIMUM
AUCT T/R 28 0.587 0.17 0.58 1.26
AUCI T/R 28 0.97 0.17 0.5%7 1.29
CMAX T/R 28 0.98 0.22 0.57 1.41
AUCT/AUCI TEST 28 0.95 0.02 0.91 0.97
AUCT/AUCI REF 28 0.95 0.02 0.92 0.98

The mean plasma concentrations of hydroxybupropion at each
time point for each product and the arithmetic means of the
pharmacokinetic parameters are shown in Table 10. A linear plot
of the mean plasma concentration for hydroxybupropion as a
function of time is shown in Figure 2. The two curves are very
similar.



Table 10. Mean Plasma Hydroxybupropion‘Eoncentrations and
Pharmacokinetic Parameters Following an Oral Dose of 100 mg
(1x100 mg Tablet) Bupropion HCl Under Fasting Conditions (N=28)

Mean Plasma Levels (ng/mL)

TIME TEST REFERENCE “T/R
(HRS) MEAN sCV MEAN SCV
0 0 -- 0 -- A
0.5 33.19 109 11.88 130 2.79
0.75 90.68 69 52.27 76 1.73
1 128.43 51 98.90 56 1.30
1.5 170.25 42 154.59 48 1.10
2 189.44 40 178.46 43 1.06
2.5 191.30 38 185.51 42 1.03
3 202.11 39 196.565 41 1.03
4 200.96 37 157.40 38 1.02
g 193.14 38 190.06 40 1.02
6 185.93 43 179.95 34 1.03
8 166.65 39 168.89 37 0.99
10 155 .86 38 158.92 36 0.98
14 143.54 36 146.15 40 0.98
24 105.20C 38 111.60 41 0.98
36 69.02 47 69.04 46 1.00
48 46.06 50 48.63 49 0.95
60 30.41 58 31.13 57 0.98
72 21.13 70 22.83 70 0.93
96 5.58 79 1G.90 80 0.88
120 5.04 103 5.80 97 0.87
Pharmacokinetic Parameters
PARAMETER TEST REFERENCE T/R
MEAN %CV MEAN %CV
AUCT 6798.886 42 6937.5 43 0.98
AUCT 6603.04 42 6706 .46 42 0.98
CMAX 211.08 38 206.02 38 1.02
THALF 20.84 20 21.94 22 0.85
TMAX 3.55 29 4 34 0.89

Units: AUC, ng*hr/mL; CMAX, ng/mL; TMAX, hr

The comparison of LSmeans, geometric LSmeans and 90%
confidence intervals for the pharmacokinetic parameters of
hydroxybupropion are shown in Table 11.




Table 13. Mean Plasma Threo/erythroamino-alcchol Bupropion
Concentrations and Pharmacokinetic Parameters Focllowing an
Oral Dose of 100 mg (1x100 mg Tablet) Bupropion HCl Under

Fasting Conditions {(N=28)

Mean Plasma Levels {ng/mL)

TIME | TEST REFERENCE T/R
(HRS) MEAN SCV MEAN %CV
0 0 -- 0 - :
0.5 1.81 145 0.56 286 3.22
0.75 16.40 93 6.93 145 2.37
1 35.78 63 22.44 94 1.59
1.5 62.06 38 57.27 58 1.08
2 78.33 32 74 .47 46 1.05
2.5 80.95 30 80.18 37 1.01
3 85.65 30 86.46 35 0.99
z 83.91 371 86.31 35 0.97
5 82.55 38 84,26 35 0.98
6 77.58 36 78.60 35 0.99
8 69.10 36 73.10 38 0.95
10 61.87 39 65,72 41 0.94
14 55.40 39 58.27 40 0.95
24 30.26 22 41.51 38 0.97
36 29.29 32 30.49 45 0.96
48 23.11 38 24.16 35 0.96
60 18.76 38 15.94 47 0.94
72 15.28 40 16.9 37 0.90
96 10.78 L5 12.21 39 0.88
120 8.05 52 8.93 44 0.90
Pharniacokinetic Parameters
TPARAMETER TEST REFERENCE T/R
MEAN™ ¥CV MEAN %CV
AUCI 3731.75 38 3975.96 36 0.94
AUCT 3117.32 35 3278.93 36 0.95
CMAX 51.56 33 93.36 32 0.98
THALF 48.01 30 51.24 28 0.94
TMAX 3.43 35 3.70 45 0.53
Units: AUC, ng*hr/ml; CMAX, ng/mL; TMAX, hr

The comparisor of LSmeans, geometric LSmeans and 90%
confidence intervals for the pharmacokinetic parameters of
Threo/erythroamino-alcohol Bupropion are shown in Table 14.
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[Table 14.

LSMeans, Geometric LSMeans, T/R Ratios, 90% Contidence
Intervals (C.I.) and Intrasubject Variability (%CV) For
Threo/erythroamino-alcohol Bupropion Pharmacokinetic Parameters in
a Fasting Single-Dose Study

FARAMETER TEST REF T/R 50% C.I. SCV
“ LSMEANS LSMEANS
AUCL 3756.25 3996.44 0.94 - -
AUCT 3139.32 3290.92 0.95 - -—-
CMAX 52.44 93 .36 0.99 --- -—-
LAUCTI ** 3524 .10 3741.22 0.54 88.0-100.8 -
[LAUCT** 2979.37 3091.64 0.96 91.5-101.5 11.3
LCMAX * * 87.56 87.45 1.00 94.6-105.9 12.3

Units: AUC, ng*hr/mL; CMAX, ng/mL. " Geometric Means

A summary of individual test/reference ratios of the
pharmacokinetic parameters AUCL, AUCI, and Cmax, and individual
AUCL/AUCI ratios for of threo/erythroamino-alcohol bupropion are
shown in Table 15.

Table 15. Statistics on Individual Test/Reference Ratios and
Individual AUCT/AUCI Ratios in Fasting Study

PARAMETER N MEAN S.D. MINIMUM MAXIMUM
AUCT T/R 28 0.97 0.17 0.78 1.42
AUCI T/R 28 0.96 0.21 0.66 1.46
CMAX T/R 1T 28 1.01 0.19 0.66 1.46
AUCT/AUCI TEST 28 0.85 0.07 0.63 0.97
AUCT/AUCI REF 28 0.83 0.07 0.70 0.97

XII. DISSOLUTION
The reported methodology and results from the original

submission (2/99) and the 4/12/%% amendment are shown in Table
16.
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Table 16. In vitro Dissclution Testing

Drug (Generic Name): Bupropion HCl Tablets
Dose Strength: 100 mg and 75 mg

ANDA No.: 75-584

Firm: Invamed

Submission Date: February 16, 1999

File Name: 75584SDW.299

I. Conditions for Dissolution Testing:

USP XXII Basket: Paddle: X RPM: 50
No. Units Tested: 12

Medium: 900 mL 0.01 N HC1
Specifications:

Reference Drug: Wellbutrin®

Assay Methodology:

II. Results of In Vitro Dissolution Testing:
Times Test, Lot D980805, 100 mg Reference, Lot # 711736 |
Mean % Range 5CV Mean % Range sCV
15 min 90.5 8 85.9 - 11
30 min 93.9 ! 6 97.4 4
45 min 96.1 7 4 98.7 3
60 min 97.6 - - 3 99.3 94 .4 . 3
' Test, D981006, 75 mg Reference, Lot 7I1771, 75 mg
15 min 95.5 - 6 77.7 T 11
30 min 98.0 4 92.6 6
45 min 85.7 3 97.0 : 22
60 min 100.3 Io . 3 57.9 ! 2

Amended Dissclution Testing Submitted April §, 1999 Using Water As
Solvent (See Reviewer Comment # 12)

Times Test, Lot D980805, 100 mg | Reference, Lot 711736, 100 mg

Mean % Range $CV | Mean % Range $CV
15 min 89.9 T 4 88.1 T 9
30 min 93.2 3 97.6 y 4
45 min 95.4 ‘ 2 99,7 g 3
60 min 96.6 94, 1 100.6 . 2
Test, -~ ~10ué, 75 mg Reference, o..c 714771, 75 mg
15 min 91.7 - 6 85.6 B 10
30 min 94 .7 4 93.8 5
45 min 96.6 3 96.7 3
60 min 97.8 2 8.0 ! 2 .
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XIII.PRODUCT FORMULATION

Table 17. Composition of Bupropion Hydrochloride Tablets

75 mg 100 mg Percent
COMPONENT Strength Strength per Unit
= (ma) (ma)

\ Y,V

COMMENTS

The dissolution testing should be conducted in 900 mL of
water at 37°Cvusing USP Apparatus II (paddle) at 50 rpm.
The test product should meet the following specifications:

The firm conducted the dissolution testing in 900 mL of
0.01N HCl at 37°C using USP Apparatus II (paddle) at 50 rpm.
The firm’s specifications were that not less than

On 4/6/99 the firm was requested by telephone to submit its
dissclution data obtained from using the appropriate
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solvent. This data was faxed and received on April 12,
1999. This dissolution testing by the firm on its
Bupropion HCl Tablets, 100 mg and 75 mg, lot numbers
D980805 and D981006, respectively, is acceptable (Table

16} .

The Simiarity Factors (f;) were calculated by the reviewer
on the amended data and the following results were
obtained: 84.3 for 100 mg test vs 75 mg test; 68.3 for 100
mg test vs 100 mg reference; and 74.7 for 75 mg test vs 75

mg reference.

The firm's single-dose bicequivalence study under fasting
conditions, conducted on its 100 mg bupropion hydrochloride
tablet is acceptable.

The formulation for Bupropion HCl 75 mg tablet is
proportionally similar to the 100 mg strength of the test

product.

The calculations on the pharmacokinetic parameters and
statistical analysis for the fasting study were spot-
checked by the reviewer using SAS and the results were in
agreement with what the firm reported.

The assayed potency and the content uniformity of the test
and reference products are satisfactory.

The analytical data is acceptable.

The test product used for the biostudies and dissolution
studies were from the same batch.

RECOMMENDATIONS

The biocequivalence study under fasting conditions conducted
by Invamed, Inc. on its Bupropion HCl, 100 mg Tablet, lot
D980805, comparing it to Glaxo Wellcome’s Wellbutrin® 100 mg
Tablet has been found acceptable by the Division of
Biocequivalence. The study demonstrates that Invamed’s
Bupropion HCl Tablet, 100 mg, is biocequivalent to the
reference product, Wellbutrin®, 100 mg Tablet, manufactured
by Glaxo Wellcome. '
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2. The dissolution testing used by the firm on its Bupropion
HC1l Tablets, 100 mg and 75 mg, lot numbers D980805 and
D981006, respectively, is acceptable. The formulation for
the 75 mg is proportionally similar to the 100 mg strength
of the test product which underwent acceptable
bicequivalence testing. Waiver of in vivo bicequivalence
study requirements for the 75 mg tablets of the test
products may be granted. The Division of Bioequivalence
deems Bupropion HCl 75 mg Tablets manufactured by Invamed,
Inc. to be bicequivalent to Wellbutrin® Tablets, 75 mg
manufactured by Glaxo Wellcome.

3. The dissolution testing should be incorporated into the
firm's manufacturing controls and stability program. The
dissolution testing should be conducted in 900 mlL of water
at 37°C using USP 23 apparatus II (paddle) at 50 rpm. The
test product should meet the following specifications:

4, From the biocequivalence point of view, the firm has met the
requirements of in vivo biocequivalency and in vitro
dissolution testing and the application is acceptable.

The firm should be informed of the above recommendations.

Vi 4t 7

James E. Chaney, Ph.D.
Division of Bioequivalence

Review Branch I /SI
+« T

RD INITIALED YCHuang 4 / -~ /q
FT INITIALED YCHuang . (':\Date ' il
f

Concur I‘vy . Date ’7{/3 ?/é/?

Dale P. Conner, PRarm.D.
Director, Division of Bioegquivalence
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BUPROPION HC1 100 MG TABLET FASTING STUDY "

INVAMED B-09018

BUPROPION MEAN DATA

100 —
P 80 —
k 3 g
S 80 'E
M 7
A (A
8 .
] 60
P 4 4 lu:
R ]
0 50 — I
P ]
l 40
o] . o
N - ¢
30 \
N
G
J; 20
M [s1]
L 10
l:
0 - =5 8 2
I T ] 1 I ! ] 1 I I 1 ' ] T | 1 ] R ]
0 12 24 36 48 60 72
5
TIME {HOURS)
WY
&—-—6O-  TEST (F—F—F} REFERENCE

/7




BUPROPION HC1 100 MG TABLET FASTING STUDY
INVAMED B-09018 :
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BupPropPION HC1 100 MG TABLET FASTING STUDY
INVAMED B-09018
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BIOEQUIVALENCY COMMENTS

ANDA: 75-584 APPLICANT: Invamed, Inc.

DRUG PRODUCT: Bupropion HCl Tablets, 100 mg and 75 mg

:The Division of Bioequivalence has completed its review and has
no further questions at this time.

The following dissolution testing will need to be incorporated
into your stability and quality control programs: -

The dissolution testing should be conducted in %00 mL of

water at 37°C using USP Apparatus II (paddle) at 50 rpm.
The test product should meet the following specifications:

Please note that the bicequivalency comments provided in this
communication are preliminary. These comments are subject to
revision after review of the entire application, upon
consideration of the chemistry, manufacturing and controls,
microbiclogy, labeling, or other scientific or regulatory
issues. Please be advised that these reviews may result in the
need for additional bicequivalency information and/or studies,
or may result in a conclusion that the proposed formulation is

not approvable.

s
f

Sincerely yours,

S, .

Dale P. Conner, Pharm. D.

Director

Division of Bioequivalence

Office of Generic Drugs

Center for Drug Evaluation and Research
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ANDA APPROVAL SUMMARY

ANDA; CHEMIST: DATE:
75-584 Neeru B. Takiar December 29, 1999
DRUG PRODUCT:
Bupropion Hydrochloride Tablets
FIRM:
Invamed Inc.
DOSAGE FORM: STRENGTH:
Tablets 75 mg and 100 mg
cGMP: :
The facilities were acceptable on 05/21/99,
BIO:

Satisfactory dated 4/30/99,

VALIDATION - (Description of dosage form same as finm's}:
The DS and DP are not covered by monographs in the USP. Test data submitted by the firm
is satisfactory and meet all the specifications. Method Validation from the FDA District
Laboratory has been requested. Pending Results.

STABILITY:
The containers in the stability studies are identical to those in the container section. The firm

has provided satisfactory accelerated stability data for 3 months and room temperature
stability data for 3 months so far to support an expiration period of 24 months.

LABELING:
Labeling was acceptable or: 9/20/99.

STERILIZATION VALIDATION (if applicabla):
N/A

SIZE OF BIO BATCH (Firm's source of NS ok?):

o
v

SIZE OF STABILITY BATCHES (I different from blo batch, were they Manufactured via the same process?):

100 mg).

PROPOSED PRODUCTION BATCH - MANUFACTURING PROCESS THE SAMET:

The proposed production batch size is 1,000,000 tablets for both strengths (75 mg and 100
mg). The manufacturing process is identical to the exhibit batch.

Signature of chamist: , Signature of supervisor:
Sk jnes o

}= N - 20D

Neeru B. Takiar Dave Gill, Ph.D. .

WCDVOOB\WPS51F9NFIRMSAMUNVAMED\LTRS&REW75584app.SUM. doc
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mvamed....

September 1, 1999

Office of Generic Drugs (HFD-600)
‘Center for Drug Evaluation and Research
Food and Drug Administration

Metro Park North II

7500 Standish Place, Room 150
Rockville, MD 20855

Re: BUPROPION HYDROCHLORIDE TABLETS,

75 mg and 100 mg
ANDA # 75-584
MAJOR AMENDMENT

Dear Sirs:

Ty 2 - T."\_,15-‘

//\,

732-274-2400 Fax: 732-274-8989

2460 Rt. 130 North, Dayton, New Jarsey 08810

MAJOR
AMENDMENT

Ln&/(der Adimesa
cém}'mt/ /1) 45
4 U‘-ﬂa yov

I have herewith enclosed a "MAJOR AMENDMENT" document submitted in duplicate for our
pending application for BUPROPION HYDROCHLORIDE TABLETS, 75 mg and 100 mg

(ANDA # 75-584) as requxred under 21 CFR 314.120.

The firm has submitted an additional copy of this major amendment to the U.S. Food and Drug
Administration, New Jersey District Office. We hereby certify that this additional copy (field
copy) is a true copy of the Archival and Review copies of the Major Amendment.

(f

Sincerely,

Sle-n.Rbr .

Mahendra Patel, Ph.D.
Vice President




ANDA 75-584

Invamed Inc.

Attention: Mahendra Patel, Ph.D.

2400 Rt. 130 North V13
Dayton, NJ 08810

Iensloodibualssns sl

(0))
18]
[1¢)
{¥)

Dear Sir:

We acknowledge the receipt of your abbreviated new drug
application submitted pursuant to Section 505(j) of the

Federal Food, Drug and Cosmetic Act.

Reference is made to the telephone conversation dated

February 26, 1999 and your correspondence dated February 26,
1999. ‘

NAME OF DRUG: Bupropion Hydrochloride Tabklets, 75 mg and 100 mg
DATE OF APPLICATION: February 16, 1999

DATE (RECEIVED) ACCEPTABLE FOR FILING: February 17, 19989

We will correspond with you further after we have had the
opportunity to review the application.

Please identify any communications concerning this application
with the ANDA number shown above.

Should you have questions concerning this application, contact:
Tim Ames

Project Manager
(301) B27-58B49

Sincerely vy '
7 Aouzj /
/S/

Robert L. West, M.¥%/, R.Ph.

Director :
Division of Labeding and Program Support
Office of Gener rugs

Center for Drug luation and Research



In vam ednc. 732-274-2400 Fax: 732-274-8989
e

2400 Rt. 130 North, Dayton, New Jersey 08810

February 26, 1999

Office of Generic Drugs (HFD-600)

Center for Drug Evaluation and Research ‘ NEW CORRESP
Food and Drug Administration i~
Metro Park North II (7

7500 Standish Place, Room 150
Rockville, MD 20855

Re: BUPROPION HYDROCHLORIDE TABLETS,
75 mg and 100 mg strengths
ANDA # 75-584
New Information

Dear Sirs:

I have herewith enclosed the New Information document for our Abbreviated New Drug
Application (ANDA # 75-584) for BUPROPION HYDROCHLORIDE TABLETS, 75 mg
and I 00 mg strengths.

Reference is made here to a telephonic conversation on February 26, 1999, between Mr.
Gregory S. Davis, Project Manager, OGD and Dr. Dave of Invamed. As recommended by
Mr. Davis, [ am herewith submitting following documents (in duplicate):

1. An amended “Patent Certification” (based on -the information published in the
electronic ordnge book, a copy attached). Mr. Davis indicated in his telephone call that
“FDA has removed patents relevant to the listed drug, WELLBUTRIN TABLETS 75
mg and 100 mg, NDA # 18-644. In light of this fact, there is no need to provide a
Paragraph [V Certification and accordingly the firm should submit an amendment to
the Patent Certification”.

2. An amended copy of Page 3721 and 3737 of the original ANDA submission. This
amendment reflects a typographical correction.

The firm has submitted an additional copy of this submission [as required under 314.50 (d) (1)]
to the U.S. Food & Drug Administration, New Jersey District Office. We hereby certify that
this additional copy (field copy) is a true copy of the New Information document as described
in § 314.94 (a) (9) contained in the Archival and Review coplcs of the abbrevgﬁ apphcatlon

Sincerely, RECE

At - 20y MAR O 11999
Mahendra Patel, Ph.D.

Vice President : GENER‘G DRUGS



ln vam ednc. 732-274-2400 Fax: 732-274-8989
S

2400 Rt. 130 North, Dayton, New Jersey 08810
February 16, 1999

Office of Generic Drugs (HFD-600)

Center for Drug Evaluation and Research

Food and Drug Administration 7
Metro Park North II 6@
7500 Standish Place, Room 150

Rockville, MD 20855

Re:  Original ANDA Submission for
BUPROPION HYDROCHLORIDE TABLETS
75 mg and 100 mg strengths

Dear Sirs:

I have herewith enclosed the original Abbreviated New Drug Application (ANDA) document for
BUPROPION HYDROCHLORIDE TABLETS, 75 mg and 100 mg strengths. The ANDA
application contains the following documents:

1. Archival Copy 8 volumes -

2. Review Copy
Chemistry, Manufacturing and Controls 4 volumes

3 Review Copy
Bioavailability/Bioequivalence ' 4 volumes
(Hard copy of Raw Data with a copy of raw
data on 3'42" disk, attached to the inner cover)

4. Two additional separately bound copies of Section 15 (Controls for the Finished
Dosage Form) and Section 16 (Analytical Methods); Page(s) 2645 through 3692 as
the drug substance and drug product are not compendial articles.

The firm has submitted an additional copy of the Technical Section {as required under 314.50 (d) (1)]
to the U.S. Food & Drug Administration, New Jersey District Office. We hereby certify that this
additional copy (field copy) is a true copy of the Technical Section as described in § 314.94 (a) (9)
contained in the Archival and Review copies of the abbreviated application.

Sincerely, .
" RECEIVED

‘,f»u M /‘,47 |
e FEB 17
Mahendra Patel, Ph.D. B17199

Vice President
GENERIC DRUGS



mvamed...

September 1, 1999

Office of Generic Drugs (HFD-600)
Center for Drug Evaluation and Research
Food and Drug Administration

Metro Park North II .

7500 Standish Place, Room 150
Rockville, MD 20855

Re:  BUPROPION HYDROCHLORIDE TABLETS,

.75 mg and 100 mg
ANDA # 75-584
MAJOR AMENDMENT

Dear Sirs:

. - . e
T s - ..,_,n_. TNEL R

A<

732-274-2400 Fax: 732-274-8989

2400 Rt. 130 North, Dayton, New Jersgy 08810

MAJOR
AMENDMENT

draft 9/11/49
QU—HB g

[ have heréwith enclosed a "MAJOR AMENDMENT" document submitted in duplicate for our
pending application for BUPROPION HYDROCHLORIDE TABLETS, 75 mg and 100 mg

(ANDA # 75-584) as required under 21 CFR 314.120.

The firm has submitted an additionai copy of this major amendment to the U.S. Food and Drug
Administration, New Jersey District Office. We hereby certify that this additional copy (field
copy) is a true copy of the Archival and Reviéw copies of the Major Amendment.

s
v

Sincerely,

Sle-n.Gdy
Mahendra Patel, Ph.D.
Vice President




