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FOR A NEW BUPROPION HYDROBROMIDE SALT ER FORMULATION FOR"
BUPROPION

Executive Summary

A new strength of 522 mg for Bupropion HBr was submitted by the firm. A
steady-state study was submitted to describe the bioavailability/BE of the new
strength. Subsequent to this submission the firm completed a simulation (Report
for simulation study appended to this review) study in which they showed that for
Bupropion HBr a steady-state study gave the same 90% confidence interval
information as the more sensitive single dose study. Based upon this outcome, a
single dose study will not be requested for the approval of this new 522 mg
strength.

The following dissolution conditions and specifications should be adopted by the
firm and applied to the 174mg, 348 mg and 522 mg strengths of Bupropion HBr
extended release tablets:

Dissolution Conditions

MEDIUM: 900 ml 0.1N HCI
APPARATUS 1: BASKET
SPEED: 75 rpm :
Sampling Times: 2,4, and 8 hrs



FDA PROPOSED DISSOLUTION SPECIFICATIONS b(4)

2 HOURS —== DISSOLVED
4 HOURS " DISSOLVED
8 HOURS NLT — DISSOLVED

A 2-way Crossover Fasting Steady State Dosage Strength Proportionality Study of
Bupropion Hydrobromide XL Tablets (622 mg vs. 3x174 mg) in Healthy Non-
Smoking Adult Volunteers

Biovail Protocol No. B06-802PK-10121

STUDY OBJECTIVES

The objective of this study was to assess the dosage strength proportionality of
one 522 mg tablet and three 174 mg tablets of Biovail bupropion HBr under
multiple dose fasting conditions. The relative bioavailability of both dosage
strengths of these formulations was assessed for bupropion, hydroxybupropion,
bupropion threoamino alcohol, and bupropion erythroamino alcohol.

Overall Study Design and Plan

~ This was an open-label, randomized, 2-way crossover, 2-sequence, multiple-
dose, dosage strength proportionality study designed to assess the relative
bioavailability of a new dosage strength of one 522 mg tablet and three 174 mg
tablets for bupropion HBr under fasting conditions. This relative bioavailability
study was performed on 40 healthy, non-smoking, adult volunteers. There was
no washout period between treatments.

A group of 40 healthy non-smoking subjects (29 males and 11 females) who had
satisfied the screening evaluation were admitted to the study center in the
evening prior to dosing (Day -1).

On Days 1 to 36, subjects fasted overnight for at least 10 hours before

dosing. On Days 22 and 36, subjects fasted overnight until at least 4 hours post-
dose.

On Days 1 to 36, standard meals were served approximately 4 and 9 hours after
dosing, and an evening snack was served at appropriate times.

- On Days 1 to 15 and Days 23 to 29, subjects fasted for at least 1 hour post-dose,
when a standard breakfast was served.

On Days 16 to 21 and Days 30 to 35, subjects fasted for at least 2 hours post-
dose, when a standard breakfast was served. '

On Day 37, subjects fasted overnight for at least 10 hours before the blood draw
for the end of study repeat laboratory tests. On Day 37, a morning snack was
served.

In the morning of Days 1 to 3, all subjects received a dose titration consisting of a
single oral dose of Bupropion HBr XL 174 mg tablet with 240 mL of water at room
temperature, under fasting conditions. In the morning of Days 4 to 8, all subjects
were administered a 2 tablet dose of Bupropion HBr XL 174 mg (total dose of



348 mg) with 240 mL of water at room temperature, under fasting conditions. In
the morning of Days 9 to 22, subjects either received one tablet of the test
product 522 mg bupropion hydrobromide or three tablets of the reference product
(3 x 174 mg) bupropion hydrobromide (for a total dose of 522 mg), administered
with 240 mL of water at room temperature. Subjects received each dose under
fasting conditions. In the mornings of Days 23 to 36, subjects received the
alternate treatment. There was no washout between treatments.

Blood samples for PK (1 x 6 mL) were obtained from subjects immediately prior
to dosing (Hour 0), on Days 1, 19, 20, 21, 22, 33, 34, 35 and 36 and at Hour O up
to 24 hours post-dose on days 22 and 36.

fw and Reference Products, Dose, Mode of Administration, and Batch Number:
Bupropion HBr XL 522 mg tablets (test product), Manufactured by Biovail Corporation;
Lot No.: 06M119P; Bulk Lot No.: 06M303.

Bupropion HBr XL 174 mg tablets (product for titration and reference product), Manufactured by Biovail
Corporation; Lat No.: 06M0O62P; Bulk Lot No.- 06D117.

Demographics
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and bupropion eryffiwroamino alcohol were calculated on Days 22 and 36, as fofows:

AlUCq¢ The area under the plasma concentration versus time curve over the final
dasing interval (0-24 hours) on Days 22 and 36, as calculated by the linear
{trapezoudal method.

Coy- Fre-dase conceniration determined immediately before a dose oa Days 10, 20, 21,
22 and on Days 33, 34, 35, 38, used o assess steady state.

Crnscse l&tmdmnmnudﬁmamﬂnﬁmmrhdosﬁqﬁﬂewlmmﬂ
and 36.

Conac Concentration at the and of the dosing &rterval {t = 24 hours) on Days 22 and 38.

Vet Time of the maximum measured plasma concentrafion over the dasing interval on

|Days 22 and 36. ¥ the maximum value occurred at more fhan one point, Taes
was defined as the first ime point with this value.

Comé AUCO T | where t =24 hours

% Fluctuation: m«mmamsuk:&a—c"f"‘)*loo
!.SSu'mg: |D@udmmmmﬁym=£c‘—ﬂc:;“&“)‘lm
WP Ratio: ‘mmmmmmmumm

The fullowing M/P rafios were computed:

(1) Bupropion Erythroaming Alcohal/Bupropion
{2} Bupropion Threcamino AkcohoWBupropion
(3) Hydroxybupropion/Bupropion

Steady State Analysis

Two steady state analyses were performed on the In-transformed pre-dose
concentrations of bupropion, hydroxybupropion, bupropion threoamino alcohol,
bupropion erythroamino alcohol and PAWC. The first analysis was executed
using the pre-dose concentrations on Days 19, 20, 21 and 22, whereas the
second analysis was performed using the pre-dose concentrations on Days 33,
34, 35 and 36. The comparison between timepoints was based on Helmert's
contrasts 5. The ANOVA model included treatment, time and the interaction
treatment*time as fixed effects. In order to model the correlation within

every subject, an appropriate variance-covariance matrix structure was chosen
among the following: unstructured (UN), compound symmetry (CS), compound
symmetry heterogeneous (CSH), variance component (VC), autoregressive
(AR(1)), autoregressive heterogeneous (ARH(1)) and autoregressive

moving average (ARMA(1,1)), using the Akaike's Burnham and Anderson
criterion (AICC, smaller is better). If the treatment*time interaction was not
statistically significant, at a 5% level, the interaction term was dropped from the
model. If a statistically significant interaction was found, results were presented
by treatment, separately. Helmert's contrasts were constructed such that each

time point was compared to the mean of the subsequent time points. The
contrasts were:
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Contrast Steady Siate Assessments Days 10 o 22

Compar.1 Pre-dose Day 19 vs. mean of (Pre-dose Days 20, 21 and 22}
Compar.2 Pre-dose Day 20 vs. mean of (Pre-dose Days 21 and 22}
Compar.3 Pre-dose Day 21 vs. Pre-dase Day 72

Confrast Steady State Assessments Days 33 to 36

Compar. 1 Pre-dose Day 33 vs. mean of (Pre-dose Days 34, 35 and 36)
Compar.2 Pre-dose Day 34 vs. mean of (Pre-dose Days 35 and 36)
Compar.3 Pre-dose Day 35 vs. Fre-dase Day 38

For each analysis on Days 18-22 and Days 23-36, steady state was concluded only if Helmerf's contrasts
waere not stafistically significant on at least three pre-dose concentration values at a level of 5%.

Additionally, geometric means were calculated for each freatment at each time point.

Analyses of Variance
Analyses of variance were performed on the In-transformed pharmacokinetic
parameters AUCO-1, Cmax,ss and Cmin,ss. The ANOVA model included
sequence, treatment, and period (Days 9 to 22 and Days 23 to 36) as fixed
effects, and subject nested within sequence as a random effect. Sequence was
tested using subject nested within sequence as the error term, at a 10% level of
significance. Each ANOVA included calculation of LSM, the difference between
treatment LSM, and the standard error associated with this difference. The above
statistical analyses were performed using the appropriate SAS® procedure.

ANALYTICAL
ASSAY VALIDATION
Parameter | Bupropion Bupropion Bupropion Hydroxybupropion
Erythroamino | Threoamino
Alcohol Alcohol
Method LC\ Mass LC\ Mass LC\ Mass LC\ Mass
Spectrometri | Spectrometric | Spectrometri | Spectrometric \
¢\ Mass \ Mass c\Mass Mass Spectrometric
Spectrometri | Spectrometric | Spectrometri | Detection
¢ Detection | Detection ¢ Detection
Freeze- 3 cycles 3 cycles 3 cycles 3 cycles
thaw
Benchtop {24 hrs 24 hrs 24 hrs 24 hrs
Stability at
RT
Long term {178 days(3 | 178 days(2 178 days(2.9 | 178 days(11 and
at-70°C J|and 772 and 752 and 750 2942 ng/ml)
ng/ml) ng/mi) ng/ml) :
5

e gm0




Recovery 94% 94%
Average of | 93% 94%
Low QC,
High QC
First Subject Dosed Jan 16, 2007
Last Sample Analyzed Feb 27, 2007
Total Storage Time 40 days
Parameter | Bupropion Bupropion Bupropion Hydroxybupropion
Erythroamino | Threoamino
Alcohol Alcohol
Method HPLC with HPLC with HPLC with HPLC with Mass
Mass Mass Mass Spectrometric
Spectrometri | Spectrometric | Spectrometri | Detection
¢ Detection | Detection ¢ Detection
Sensitivity/ | 1 ng/ml 1 ng/mi 1 ng/mi 3.9 ng/ml
LOQ
Linearity 1-1023 1-1024 ng/mt | 1-1024 ng/ml § 3.9-3999 ng/ml
(Standard | ng/ml
] curve
samples) _ '
Quality 3,191,767 | 3,192,768 3,192,768 11.7, 749, 2999
Control ng/ml ng/ml ng/ml ng/ml
(QC)
Samples
Precision |58% @1 |6.1% @1 71% @1 |4.9% @ 3.9 ng/ml
of ng/mi ng/ml ng/mi - 16.2%@3998.99
Standards | 5.8%@ 1023 | 6.3%@ 5.8%@ 1024 | ng/ml
(%CV) ng/ml 1024ng/mi ng/ml
Precision |5 %@ 3 86%@3 7.2%@ 3 4.8 %@ 11.7 ng/ml
of QC ng/ml ng/mi ng/ml 5.3 %@ 2999 ng/mli
Samples 5.7 %@ 767 |5.2 %@ 768 5.7%@ 768
{%CV) ng/mi ng/ml ng/ml
Accuracy | 105%@ 1 100%@ 1 101%@ 1 100%@ 3.9 ng/ml
of ng/ml ng/ml ng/ml 98%@ 3998ng/ml
Standards |99%@ 1023 | 98%@ 1023 |98%@ 1024
(%) ng/ml ng/ml ng/ml




Accuracy |97 %@ 3 99 %@ 3 99 %@ 3 99 %@ 11.7ng/ml
of QC ng/ml ng/ml ng/ml 100 %@ 2999
Samples 104 %@ 767 | 104 %@ 768 |99 %@ 768 | ng/ml
(%) ng/ml ng/ml ng/mi

RESULTS

Table 1 Least-Squares Mean Concentrations and Helmert Contrast p-values for Bupropion

in Periods 1 and 2

Analyte Oay Leasti?é::‘s Mean Contrast p-value

19 35.389 Compar.1 00546

_ . 20 34204 Compar2 0.0781

Bupropion Periad 1 2 31703 Compar3 | _0.7655
2 32.108 - -

33 29.763 Compar.1 0.8850

Bupropéon Periad 2 M 28.295 Compar.2 0.0806

35 30.897 Compar.3 0.7879
e 20.284 - -

Pericd 1.  Compael

Period2:  Compaet

Pre-tose Oy 19-ve. mean of (Pre-dose Days 20, 21 and 22}
Pre-tose Day 20 vs. mean of (Fre-tose Days 21 and 22)

pmmneuayzfmpmnay

Pre-dase Day 33 ve. mean of (Pre-dose Daye 34, 35 and 36}
Pre-gose Day 34 v maan of (Pre-dase Days 35 and 36)

Pre-dose Day 35 ve. Pre-dose Day 36

In Period 1. pre-dose plasma concentraions of bupropion had reached steady state levels by Day 10, as ali
contrasts were not stafistically different ( > 0.05). With fhe change in freatment administration in Period 2,
buprapion

steady stafe was maindsined for

pre-dose concerdrations. Thesetesd!sdenuxska?eﬁmthe

relative bicavaillabilly of bupropion for both dosage strength tsblets was d under steady state
canditions on Days 22 and 36.
CIUIOWL (W, SV
Mean Plasma Bupropicn Concentrations
{Unear Plat)

ERLL

£ Lo

2

g 143

3

§

]

§ 1

Farmglotion

2 1%

Time (Hours Post—Dose)

538 Bigvaif JaH 4 mg 259 Riovaii 14527 mg




Table 2. Pharmacokinetic Parameters of Bupropion

Paameder : PP
Bw@mﬂg’gix&zm mmsxﬂdmg
Gaomatric Maan (% CV) .
ALiCq.. (ng it ) 1655 (324%} 1677 (33.0%])
Cocgem {0GMLY 165 (37.2%) 159 (320%)
Coor s (1L} 26.8 (44.6%} 20.9 (414%}
Macisn Tmax {Min - Max)
T {1} 4.00 (2.00-7.00) 5.08 (340 — 6.06)
Adtinmelic Masn ¢ 30)
ALUC,. . {ngivmL) 7304494 1763 £ 574
Coome ae (NGITL} 176 £636 167 £534
Conaa (gL} 3144134 3132832
Cpom {NGANL) T21+206 735:239
Fluckiation (%} 200 £:48.6 187 £24.9
Swing (%} 5224251 450 & 143

Mmmm.hmmmmmmemdwmhmexmm
Mat(hmmmummm&mmrnummwmammn
3x174mgtablets.1hemem¥ﬂtnkmﬁmaulhemam%9ﬂi\gvauesmmmIZ%.respecﬁveiy
QreaierfanupmpionHBrXLlxﬁﬂmmmb&mmﬁmmnsxiumm

Table 3. Summary of Pharmacokinetic Results

Ratios of LSM {80% Confidence Intervals)

Bapropion
Parameder Bicwail Bupropion HBr XL 1 x 522 myg tabled (A} vs.
Biowad Buprogion HBe XL 3 x 174 myg tablets (B)
ALICy, %14 %-1045%)
Concns 103.2% (86.0 %~ 111.0%)
Conns £9.0% (80.7 % — 108.0 %}
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TIVIAR 1R, FVYTTARRy

{Linear Plot)

504

{
4 T T T - - T T o e ¥ I S e S

¢ { 8 1% 16 3 i}
Time (Hours Post—Dose)

Formufalisn 253 fiovei! 24174 2g 220 Bisvail 14527 mg

Plagma Mydroxybupropion Concentration (ng/mi)

Hroject No.  AAG005S
Mesan Plasma Bupropion Threcamino Alcohol Concentrations
{Linear Plot)

pLTE

340 5

1g

0L
T —T — —y . . . ;
0 4 ) il 1§ i i

Time {Hours Post—Dose)

Foeaulaiion S5 Gigeail 30114 ng 2 Fipvqil {4577 ma

Plasma Buproplon Threoamino Alcohol Concentration (ngyml)
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LR L SN ] VY

Mean Pasma Bupropion Erythroamino Alcohol Concentrations
{Linear Piot)

[R1d

N
Ly

o

Time (Hours Post— Dose)

Formaiotigo =83 §igvail 15174 mg 2 Digenii 11337 mg

Plasma Buproplon Erythroamino Alcohol Concantration {ng/mL)

Table 4. Pharmacokinetic Parameters for Bupropion Metabolites

Hyiroxytupropeon Sitpropion Tieecarmino Alcofal  Bupropian Eryiamene Alahal
Pramete " Gupeapion HBr  Gupeopion FiBr  Suproglon FBr GHBr  Buproplon HBr _ Bupropian HEX
XLixS2mg XL3Ix17d4mg XLtx 52Z2mg XIxiTdmg XM 1xW2mg XL3X174mg
Geomafric Maan (% CV)
(ﬁfu’i) 25158 (524%) 25071(4R5%) 13002(4D2%) 136S6(407%) 2657 @60%) 28331 (3ES%)
“C.;;I:, TREUESK)  131(29%) TSIEAIN)  TRI@E0E%]  46(E%)  144(369%)
af;“ﬂﬂ 880(S7TTX)  MI(SA5K)  4SMUBTH)  S6(06%) 10N (4B2K)  1050Q6TH)
Modian Tenax (Min — Max)
< 504 700 6.00 7.00 6.00 soa |
=~"  @w-500) @E0-1200) @03-1000) @A00-1400) (200-1000) (300~ 1500}
Arianetic Meen (= SD)
(n‘;f«ku.) 277364 10583 2739049985  14840+5929 1473026130 204951135 3006 £ 1075
m";«;_, 4572530 14021446 805 + 302 785 £311 1551554 1544549
m, BEE41S 10422410 4064220 5045218 112455 7384281
(I;—l) NS6£441 11412391 6182247 6514 £256 127473 1252448
F"“a“}’m G073 3491154 5214190  467£133 3741170 X5£126

Satng (X} 5514328 4052208 719453 5834203 473:329 3B6+£169
WP afo 1572682 1604835 8652270 847+£283 181+0599 177 +0.610

Ms&adystate.hemetabcﬁcmﬁusbasedmhekuckofhwmxybwm bupropion threcamino
dedldmbwromnayﬂmmmmabddoverbtmmpcmm 15.7, 8.65, and 1.81, respectively, far
ﬂteBiovailBupmpimHBrXthﬁZZnuhbletMetabaﬁemﬁasweresinﬂaruﬂ\mcomafedfnsimaﬂ
Bupropion HBr XL 3 x 174 mg tablets. '

The mean % fluctuation and memean%swhgvahesofallbtwionmefabo&eswewnpmhle
fn!lowingbo&dosages&mgthhhleﬂsﬂ x 522 mg and 3 x 174 myg tablels).
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Table 5. Summary of Pharmacokinetic Results

Ratios of LSM (80% Confidence Intervals)

. Bupropion Bupcopion
Hydroxybupragion Threoaming Alcohol Erythroamino Alcohal
|Parameter| Eiovall Bupropian HEC XL Blovalt HEY XL Siovall Bugrapion HB XE.
- L b 1 X522 mg (A} v5. 1 X 522 mg (A} 5.
S x 176 o ook () Biovad HBOXL Bloa HEr XL
3xf7amg {B) 3xtTdmg {8}

AUC,. | 985% (853 % - 1040 %) 100.9% (841 % — 108.1 %} 1007 X (04.6% - 107 2K}
Couucee | 122%@80%—1066%)] 1026% (@54 %-1103%) | 101.0% (048 %—107.6%)
Conm |G3T7%N(BITAR-1002%) 060 % (882 % — 106.7 %) 964 % (88.2 % — 105.4%)

The 80 % confidence intervals of the ratio of LSM derived fom the analyses of the Intransformed
phammacokinetic parameters AUC;,. Cpauae @l Crpae for al bupropion metabolites were within
80.0-125.0%.

A statistically significant (p < 0.1) sequence effect was observed for AUCO-T,
Cmax,ss and Cmin,ss for hydroxybupropion. However, this study meets the
criteria for acceptability of studies with sequence effects listed in the Division of
Bioequivalence guidance on statistical procedures(i.e., it is a single dose study
using a two-treatment crossover design with normal healthy volunteers); the drug
is not an endogenous entity; the study was based on an acceptable protocol and
used a validated assay methodology (see Analytical Report); the study data were
analyzed by appropriate statistical methods. Additionally, due to the fact that the
margin of error (type [) was of 10%, the observed statistically significant
sequence effect may fall within this 10%, which means in that case that it would
erroneously suggest a sequence effect. Therefore, the observed sequence effect
should not compromise the assessment of relative bioavailability.

DISCUSSION AND OVERALL CONCLUSIONS

Following repeated oral administrations of bupropion Hydrobromide XL Tablets
(5622 mg vs. 3 x 174 mg) in healthy volunteers, the 90 % confidence intervals of
the ratios of LSM derived from the analyses of the In transformed
pharmacokinetic parameters AUCO-1, Cmax,ss and Cmin,ss for bupropion,
hydroxybupropion, bupropion threoamino alcohol, bupropion erythroamino
alcohol in plasma were within 80.0-125.0%.

In conclusion, results from the current dosage strength proportionality study
demonstrated that repeated oral administrations of Biovail bupropion
hydrobromide XL tablets as a single 522 mg tablet and three 174

mg tablets are equivalent under multiple dose fasting conditions.

Based upon the results of the simulations for the 174 mg and 348 mg strengths
which established the similarity between the single and multiple dose

11



pharmacokinetics for bupropion the results of this multiple dosing only study can
be used to extrapolate that the 1x522 mg strength would show BE under single
dose fasting conditions. (See review NDA 22-108 Date September 18, 2007).
Therefore, a single dose study will not be requested for the 522 mg study.

DISSOLUTION:

DISSOLUTION CONDITIONS:
The methodology employed for Bupropion HBr XL tablets is the same as the approved
method for Wellbutrin XL Tablets.

Dissolution Medium: 0.1 NHCL
Volume: 900 ml
Sampling Times: 15 min intervals for 1 hr
Hourly intervals for 18 hrs
Speed: 75 RPM
Temperature: 37C
Apparatus I: USP Basket
522 mg Dissolution:
Appears This Way

On Original
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Time Vessel # Average | Minimum | Masimum |
Hows) | 1 | 2 3 | 4 |5 | s _
2
1
g —
16 ‘
Lot 06M378
Time Vessel # Average | Minimom | Maximam |
Meurs) [ 1T | 2 3 | 4 ] 5] s
2 A 3
8 {
6 i
Lot 06M354
Time Vessel # Average | Minimtum | Maximom
Hus)] 1 | 2 | 3 | 4 ] 5 1 &6

The certificates of analysis of all three batches of 522mg Bupropion HBr XL Tablets are
presented in the following pages.

The Lot 06M354 is the BIO-LOT and is the same as lots 06M119P and bulk lot

06M303

Dissolution Condit_ions

MEDIUM: 0.1N HCI
APPARATUS: BASKET
SPEED: 75 rpm

Sampling Times: 2, 4, 8, and 16 hrs

Firms PROPOSED DISSOLUTION SPECIFICATIONS

2 HOURS
4 HOURS
8 HOURS
16 HOURS

NMT — DISSOLVED

—— DISSOLVED

NLT — . DISSOLVED
NLT — DISSOLVED

13
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The FDA has examined the dissolution data for the 522 mg tablet in conjunction
with the previous dissolution data submitted for the 174 mg and 348 mg tablets

and established dissolution specifications that would be appropriate for all three
strengths.

FDA PROPOSED DISSOLUTION SPECIFICATIONS

2 HOURS DISSOLVED

4 HOURS DISSOLVED b

8 HOURS NLT —  DISSOLVED (4)
LABEL

b(4)

14
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Andre Jackson
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APPENDIX

Clinical Pharmacology/Biopharmaceutics Review

PRODUCT (Generic Name): Bupropion Hydrobromide
éRODUCT (Brand Name): Tradename

DOSAGE FORM: Extended Release Tablets
DOSAGE STRENGTHS: 174 mg and 348 mg Tablets
NDA: 22-108

NDA TYPE: New NDA

SUBMISSION DATE: " October 24, 2007
SPONSOR: BioVail

REVIEWER Andre Jackson

REVIEW OF SIMULATIONS TO ESTABLISH THE RELATIONSHIP BETWEEN
SINGLE AND MULTIPLE DOSING FOR THE NEW BUPROPION
HYDROBROMIDE SALT ER FORMULATION FOR BUPROPION

Background:

The firm has submitted three clinical pharmacology studies to characterize their new formulation. The
studies were:

1. Study 3228 A Two-Way Crossover, Open-label, Single-dose, Fasting, Dosage Strength Proportionality
Study of Two Strengths ( 2x174 mg vs. 1x 348 mg tablet) of Bupropion HBr XL tablets.

2. Study 3229 A Two-Way Crossover,Open-Label, Single-Dose, Food-Effect Study of Bupropion HBr XL
348 mg tablet. (highest strength)

3. Study 3230 A Two-Way Crossover, Open-Label, Multiple-Dose Fasting, Comparative Bioavailability
study (HBr formulation vs. HCI formulation).

The recommendation from OCP related to these studies was that the relative BA study conducted in this
NDA, to compare bupropion hydrobromide and bupropion hydrochloride modified release formulations,
was a multiple dose study. It should be noted that a multiple dose comparison minimizes differences in
formulations and therefore is not the appropriate test. In this case, where both the test (the HBr salt) and
reference (HCI salt) are modified release formulations, a single dose bioequivalence study provides the
most sensitive conditions for testing similarity of test and reference formulations and therefore, OCP
requires a single dose, fasting bioequivalence study evaluating these two formulations in a minimum of 24
subjects.

A meeting was held to discuss the results of these studies based upon additional analysis that had been

submitted by the firm to establish the relationship between the single dose and multiple dose versus the
reference product Wellbutrin HCL. The firm’s position was that single dose studies were predictive of
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multiple dosing for this product. The new pooled data results and the questions raised based upon that
data are below:

Results from the pooled data ( single dose studies 3228 & 3229 in NDA 22108 vs. studies 2548 & 2571 in
NDA 21515) gave the following Cls for pareat:

Cmax (81.8-97)

AUCinf (86-102)

AUCinf T/R Ratio=(1607.7/1704.9)=0.94

Cmax T/R Ratio=(133.4/149)=0.89

Results for the MD study (3220) gave the following Cls for parent:

Cmax (80.2-92)

AUCr (84-93.9)

AUCt T/R Ratio=(1362.44/1541.27)=0.88
Cmax T/R Ratio=(129.86/151.03)=0.86

» Theory predicts that the range for the Cmax CI should increase from multiple to single dosing.
The Cmax Cl range is 15 and 12 respectively for the single and multiple dosing studies.

> This increase in the Cmax CI range based upon literature references.is to be expected. However,
the increase in the lower CI limit following single dosing (i.e., the pooled data) is unexpected.

»  The ratio for the fraction of drug which is bioavailable decreases from single to multiple dosing, as
defined by the respective T/R AUC ratios, which may be a contributing factor.

> Therefore, these results are difficult to interpret.

These apparent differences in the analyses are difficult to understand if indeed the pooled single dose data
is predictive of multiple dose behavior.

It was mutually agreed that a simulation study could be used to address the issues with the following
specific simulations requested from the firm:

BUPROPION SIMULATIONS:

L.Using superposition predict the steady-state concentrations for each individual subject in the fasted leg of
single dose study 3229 1x348 mg Bupropion HBr treatment and the 1x348 mg Bupropion HBr fasted
treatment arm of study 3228. Plot the single and predicted multiple dose profiles. Also provide a plot of
the observed steady-state curves for each subject in study 3230.

2.Compare the mean profiles at steady-state separately from superposition for studies 3229 and 3228 with
the results for the 1x348 mg fasted treatment arm for the Bupropion HBr in study 3230.

3. For the superimposed steady-state concentrations for each subject from #1 prepare 200 bootstrap
samples which will be the test treatment. Also prepare 200 bootstrap samples for the observed Wellbutin
XL formulation at steady-state (i.e., study 3230) as the reference. Calculate AUCinf and Cmax for each
subject for the 200 bootstrapped test and reference samples. Analyze the data using a parallel design model
and calculate the mean 90% CI for each parameter.

4. Increase the individual concentration values for each subject at each time prior to Cmax (0-6hrs) by 5%
then by 10% and finally by 20%. This can be done for either the fasted leg of single dose study 3229
1x348 mg Bupropion HBr treatment or the 1x348 mg Bupropion HBr fasted treatment arm of study
3228, if they both are superimposable with the steady-state study 3230 in step #2. .

17



5.Repeat steps 1-3 on each of the respective per cent changes in the time points from (0-6 hrs). This step
should be completed (i.¢., each study has had the absorption concentrations increased by 5-20% for each
individual subject). When this is completed then the mean curves in # 6 can be estimated.

6. Summarize and provide mean curves for Bupropion HBr (i.e., increased by 5%, 10% and 20% ) and
compare with the mean steady-state curve for the fasting 348 mg arm of study 3230 for Wellbutrin XL.
Summarize the 90% CI for each of the simulated Bupropion HBr (i.e., increased by 5%, 10% and 20%
respectively) as test vs. Wellbutrin XL (ref) 300 mg collected in study 3230.

7.Based upon the simulated single dose curves i.e., 5%, 10% and 20% determine which per cent change in
absorption single dose plasma concentrations from 0-6 hrs would result in steady-state ratios close to the
observed 0.89 test/reference ratio in study 3230.

Results:

Figure 1: Comparison of simulated (Study 3229) and observed (Study 3230) plasma bupropion

concentrations
Study 3229 vs Study 3230
Mean Steady State Plasma Bupropion Profiles
From Bootstrap Sampling
200
—8-- Bupropion HEr XL 348 mg Tablets (3229)
160 —de—Wellbutrin XL 360 mg Tablets (3210}

% Ratio 90 %C1
8821 % I %-1HN.19%

3652 %-100.73 %

8

Bupropion Concentration (ngimL.)

¢ 2 4 6 8 10 2 U 16 18 20 2 2
Time (howr)

Figure 2: Comparison of simulated (Study 3228) and observed (Study 3230) plasma bupropion
concentrations
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Study 3228 vs Study 3230
Mean Steady State Plasma Bupropion Profiles
From Boatstrap Sampling
200 -
~§— Bopeopion HEr X1 348 myg Tablets (3228)
j‘é‘ 160 —i— Wellbutrin Xt 300 mg Tablets (3230}
€
§ %Ratio 80 %Ct
® 120 -
& AuC, 10257% 9948 %-10575%
§ 1287% 10848 %-11745%
o 8
©
2w
0 L) 1 € R} k] L4 L £ 1 1 R L4
@ 2 4 6 8 1MW 12 14 16 W8 20 22 2
Time (howr}

Table 1: Mean PK Parameter and Summary Statistics For Bupropion HBr XL 348 mg Tablets
(Study 3229) With a 20% Increase in Concentration up to C  Versus Wellbutrin XL 300
. max

mg Tablets (Study 3230) Based on Bootstrap Sampling

Study 3229 Study 3230
Buprepion HBr XL Wellbutrin XL Bupropion HBr XL 348 mg Tablets vs
348 mg Tablets 300 mg Tablets Wellbutrin XL 300 mg Tablets
(n=48) (n=38)
MeantSD MeantSD Ratio of 90 % Geometric
Geometric Mean Geometric Mean | Geometric Means Canfidence
Intervals
AUC, 1631572 158.53 158139 % 10735
(ng*hr/mL) 1624.10 (9.72 %) 1577.97 (6.79 %) 102.92% 99.83 %-106.12%
Com 160.05 + 18.88 14056 £ 12.05
(ug/mL) 15897 (11.80 %) 140.08 (8.57 %) 113.48 % 10931 %-117.81 %

Table 2: Mean PK Parameter and Summary Statistics For Bupropion HBr XL 348 mg Tablets
(Study 3228) With a 20% Increase in Concentration up to C  Versus Wellbutrin XL 300 mg
max

Tablets (Study 3230) Based on Bootstrap Sampling
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Study 3228 Stady 3230
Bupropion HBr XL Wellbutrin X1, Buprepion HBr X1 348 mg Tablets vs
348 mg Tablets 300 mg Tahlets Wellbutrin XL 300 mg Tablets
(n=46) (2=38)

MeanitSD MeaniSD Ratia of 90 % Geometric

Geometric Mean Geometric Mean | Geometric Means | Canfidence Intervals
AUC, 169949 £ 166.00 158139+ 10735

(ag*hr/mL) 1691.60 9.7 %) 1577.97 (6.19 %) 107.20% 103.94%-110.57 %

] Caxx 179.12 £ 24 .69 14056 £ 12.05 ° o
| (og/mL) 177.47 (13.78 %) 140.08 (8.57 %) 126.69% 12145%-132.17%

Comments:

1. The simulations done by the firm clearly showed that the single dose studies 3228 and 3229
predicted the observed multiple dose data from study 3230. The reason for the poorer predictions
for the 3228 study was due to the increase in RMSE from 16% to 28% in study 3228.

2. The addition of up to 20% variability in the absorption phase resulted in only the Cmax for the
Study 3228 to exceed the limits of 80-125% for Cmax. This is due to the larger RMSE for the
3228 Study.

3. The addition of up to 20% variability in the absorption phase did not result in the 90% CI Cmax
or AUC for the Study 3229 to exceed the limits of 80-125%.

4. The superposition resuits were reproduced by OCP using WinNonlin. The SAS code was checked

- and was appropriate for bootstrapping.

5. Based upon these results the firm will not be requested to do a single dose; fasting bioequivalence

study comparing Bupropion HBr and Wellbutrin XL in a minimum of 24 subjects.

SIGNATURES

Andre Jackson -
Reviewer, Psychopharmacological Drug Section, DCP |
Office of Clinical Pharmacology and Biopharmaceutics

RD/FT initialized by Raman Baweja, Ph.D.
Team Leader, Psychiatry Drug Section, DCP |

Office of Clinical Pharmacology

cc: NDA 22-108, HFD-860(Mehta, Baweja, Jackson)

C:\Data\REVIEWS\NDA —————— - NDA22-108\Simulation_rev.doc
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APPENDIX .
L Representative individual graphs for Study 3229 with a 5% increase in plasma concentrations prior to
Cmax
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PRODUCT (Generic Name): Bupropion Hydrobromide
PRODUCT (Brand Name): Tradename

DOSAGE FORM: . Extended Release Tablets
DOSAGE STRENGTHS: 174 mg and 348 mg Tablets
NDA: 22-108

NDA TYPE: New NDA

SUBMISSION DATE: September 27, 2006
SPONSOR: BioVail

REVIEWER Andre Jackson

REVIEW OF A NEW BUPROPION HYDROBROMIDE SALT ER
FORMULATION FOR BUPROPION

EXECUTIVE SUMMARY

Bupropion hydrochloride (HCI) is an antidepressant agent of the aminoketone
class with neurochemical properties that are different from tricyclics/tetracyclics,
monoamine oxidase inhibitors, selective serotonin reuptake inhibitors, or other
known antidepressant agents. It has been suggested that bupropion acts as a
sympathomimetic amine by selectively inhibiting the reuptake of norepinephrine
and dopamine. Bupropion has no clinically relevant action on serotonin and does
not inhibit monoamine oxidase. The mechanism of action of bupropion appears
to be mediated by its noradrenergic and/or dopaminergic action. The advantages
of bupropion relative to serotonergically active drugs are the generally lower
incidence of gastrointestinal side effects, and the possibly lower incidence of
sexual dysfunction. :

Biovail has developed a once daily, extended release (XL) tablet formulation of
bupropion in the form of a hydrobromide salt. The new XL tablet contains the
same amount of the active ingredient, bupropion, as in the commercially
available product Wellbutrin XL® Tablets which contains bupropion as a
hydrochloride (HCI) salt. A 174 mg tablet of bupropion HBr contains the same
molar amount of bupropion base as a 150 mg tablet of bupropion HCL.



The in-vitro dissolution results show no potential of ethanol-induced dose
dumping with the bupropion hydrobromide extended release tablets.

The following Table summarizes the MW and base equwalent relationship
between Bupropion HBr and Bupropion HCL..

Formulation Bupropion Bupropion Base Base
: HBr HCL - equivalents equivalents
mg HBr mg HCL
MW base —_—_— o
MW salt . )
Total MW | 320.65 [276.20 | T

The firm has submitted a 505(b)2 application for the approval bf the new
bupropion hydrobromide ER tablet. The currently approved salt form is
bupropion hydrochloride XR tablet.

There were no additional clinical studies conducted.

The firm has submitted three clinical pharmacology studies to characterize their

new formulation. The studies were:

1. 'Study 3228 A Two-Way Crossover, Open-label, Single-dose, Fasting, Dosage
Strength Proportionality Study of Two Strengths ( 2x174 mg vs 1x 348 mg tablet)

of Bupropion HBr XL tablets.

2. Study 3229 A Two-Way Crossover,Open-Label, Single-Dose, Food-Effect
Study of Bupropion HBr XL 348 mg tablet. (highest strength)

- 3. Study 3230 A Two-Way Crossover, Open-Label, Multiple-Dose Fasting,
Comparative Bioavailability study.

» The 2x174 mg vs 1x348 mg study showed dosage strength equivalence

> There was no effect of food on the absorption of the new buproplon
_hydrobromide ER tablet.

- > The relative BA for the extent of absorption for Bupropion hydrobromide

was 90% of that observed for Bupropion hydrochioride (HCI).

RECOMMENDATIONS

1. The Clinical Pharmacology and Biopharmaceutics section of NDA 22- 108

is not acceptable to OCPB.

b(4)



COMMENTS TO THE SPONSOR
1. DISSOLUTION

MEDIUM: 900 ml O0.IN HCI
APPARATUS I : BASKET
SPEED: 75 rpm

FDA PROPOSED DISSOLUTION SPECIFICATIONS

2 HOURS NMT —— DISSOLVED
4 HOURS — DISSOLVED b(4}
8 HOURS NLT—  DISSOLVED

2. SINGLE DOSE BIOEQUIVALENCE STUDY

The relative BA study conducted in this NDA, to compare bupropion
hydrobromide and bupropion hydrochloride modified release formulations, was a
multiple dose study. 1t should be noted that a multiple dose comparison
minimizes differences in formulations and therefore is not the appropriate test. In
this case, where both the test (the HBr salt) and reference (HCI salt) are modified
release formulations, a single dose bioequivalence study provides the most
sensitive conditions for testing similarity of test and reference formulations and
therefore, OCP requires a single dose, fasting bioequivalence study evaluating
these two formulations in a minimum of 24 subjects. The parent and only the 4-
hydroxybupropion metabolite should be measured and reported with the ,
understanding that bioequivalence consideration will be based only on the parent
drug.

COMMENTS TO THE CLINICAL DIVISION

The relative BA study conducted in this NDA, to compare bupropion
hydrobromide and bupropion hydrochloride modified release formulations, was a
multiple dose study. It should be noted that a multiple dose comparison
minimizes differences in formulations and therefore is not the appropriate test. In
this case, where both the test (the HBr salt) and reference (HCl salt) are modified
release formulations, a single dose bioequivalence study provides the most
sensitive conditions for testing similarity of test and reference formulations and
therefore, OCP requires a single dose, fasting bioequivalence study evaluating
these two formulations in a minimum of 24 subjects. The parent and only the 4-
hydroxybupropion metabolite should be measured and reported with the
understanding that bioequivalence consideration will be based only on the parent
drug. B
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QUESTION BASED REVIEW

IS THERE EQUIVALENCY BETWEEN THE 2X 174 MG ER
TABLET TO THE 1X348 MG ER TABLET.?

A single dose fasting two-way crossover study was done in 48 non-smoking
males and females. The dosage strength proportionality was investigated by
administering a 2 x174 mg tablet dose of bupropion HBr and comparing the
results to that for a 1x348 mg dose. Plasma samples were collected to 216 hrs
and there was a 14 day washout between treatments.

Pharmacokinetics for Bupropion -



Geometric Mean (%CV)

Pharmacokinetic Arithmetic Mean + SD
Parameters 2 1 Bupropion HBr XL 174 mg 1 x Bupropion HBr XL 348 mg
Tablets (A) (n=46) Tablet (B) (n=46)
] 152391 (30.65) 149380 (34.76)
AUC,, (nghr/mL) 1596.96 + 489.42 1581 85 + 549.92
158529 (30.09) 155642 (34.03)
AUCour(nghrfml) 1658.90 & 499.09 1644.75 & 559.69
122.81 (32.48) 13251 37122
Crax (ng/mL) 128.54 £41.75 141.16 £ 52.54
T ez (B0)* 5.00 (3.00-6.07) 5.00 (3.00-7.00)
|ty (B1) 23.65 £ 17.36 23.84+ 6.90
REN S 3.29E-02 + 1.28E-02 3.17E-62 = 9.78E-03
MRT (ho) 23.02 £ 5.21 2251%5.12
* median (min —max)
Potency Uncorrected Data
Parameter 0% C1. Ratio of Meazs Tntra-Subject CV
AUC,, 96.48% to 107.86% 102.02% 16.01%
AUCq 96.59% to 107.41% 101.85% 15.24%
Cau 86.68% to 99.10% 92.68% 19.29%
Potency Corrected Data '
Parameter 90% CL Ratlo of Means
AUC,, 96.39% to 107.75% 101.91%
AUCy5 96.49% 10 107.30% 101.75% -
Can - 86.59% to 98.99% 92.58%

Table 11.2 -~ Pharmacokinetic Parameters for Hydroxybupropion

' . Geometric Mean (%CY)
Pharmacokinetic Arithmetic Mean * SD
Parameters 2 x Bupropion HBr XL 174 mg 1 x Bupropion HBr XL. 348 mg
Tahlets (A) (6=46) ) Tablet {B) (n=46)
_ 21175.12(50.57) 20088.61 (6027)
AUC;, (ngbrimL) 24691.89 + 12487.03 24435.37 £ 14728.10
. 21601.69 (5027) 20505.06 (59.96)
AUCosu (nghrimal) 2505012 + 12593.05 24TTI 61+ 14857.90
421.40 (46.88) 411.57(50.75)
Ca (ng/ml) 480.18 £225.10 478.90 £243.02
[ Tee (1)* “14.00 (5.00-24.00) 8.00 (5.00-24.00)
) 26.5125.71 26.05% 624
Ka () 2.75E-02  6,70E-03 2.33E-02 + 7.62E03
MRT () 4358+ .67 4284932
M/P Ratio _ 15.02£9.00 15.08 % 11.14
* median (min - max)
~ Appears This Way
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Table 11.7- Relative Bioavailabilty Analysis of 2 x Bupropion HBr XL 174 mg
Tablets (A) versus 1 x Bupropion HBr XL 348 mg Tablet (B) for hydroxybupropion

Puamehr | W4 CL ool Mo | nSubjet (Y
AUG,, i 11260 10541% 1923%
o | Wemoinsi% | WS T Do
C MwG% | 0 | 185

Pharmacekinetic Parameters for Bupropion Erythroamine Alcohel
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Geometric Mean (%CV)
Pharmacakinetic o Arithmetic Mean £ SD
Parameters 2 x Bupropion HBr XL 174 mg 1 x Bupropion HBr XL 348 mg
Tablets (A) (n=46) Tablet (B) (n=46)
] 1624.49 (47.41) 1556.84 (45.13)
AUCe. (ng'he/ml) 177420 £ 341.09 1699.49 £ 767.04.
, 171380 (46.12) 166328 (43.67)
AUCyr(nghr/ml) 186411 £ 859.71 1804.53 £ 788.09
2954 (33.12) - 2901 (33.02)
Can (ng/ml) 307941020 3040+ 10.04
| gy () 14.00 (5.00-24.00) 13.00 (5.00-24.00)
 tys (br) 3271+ 784 325143.78
a (™) 2.4E-02 + 5.24E-03. 2.27E-02 £ 5.72B-03
MRT (ir) 52,66+ 11.42 5228+ 12.78
M/P Ratio 116 0.68 1.134 050

* median (min - max)

Table 11.9 — Relative Bioavailability Analysis of 2 x Bupropion HBr XL 174 mg
Tablets (A) versus 1 x Bupropion HBr X1 348 mg Tablet (B) for bupropion
erythroamino alcohol '

Parsmeter _ 96%ClL Ratio of Meaus Intra-Subject CV
AUCy 98.3%% 10 110.66% 14.35% _1685%
AUCsy  9125%10 109.16% 103.04% _1660%
Can 96.15% to 107.82% 101.82% 16.46%

Table 11.3 — Pharmacokinetic Parameters for Bupropion Threoamine Alcohol

Geometric Meau (%CV) -
Pharmacokinetic . Arithmetic Mean £ SD
Parrmeters 2 x Bupropion HBr XL 174 mg 1 x Bupropfon HBr XL 348 mg
Tablets (A) (2-46) Tablet (B) (n=46)
872028 (58.03) $399.01 (53.61)
AUC. (ng-hr/mL) 9894.97 + 574131 944177 £ 506145
— 433,66 (59.13) 201238 (54.9%)
AUCyuur (agrht/mL) 10815.80 + 6395.02 10252.40 + 563137
157.76 (45.91) 161.36 (40.12)
Cows (ng/ml) 17183 £ 78,39 173.35 £ 69.55
T ) 5.00 (50024000 5.00 (5.00-24.00)
[ty (i) 5677 £20.15 5397 % 1731
K (D 135E02 = 4.44E-03 T41E.02 2 4.580.03
MET (i) 7690 %2813 73.60 % 23.09
WP Ratio §6554.37 6432394

* median (min — max)



Parameter 0% CL RatioofMeans | Inira-Subjeet CV

AUCy | 945t 1094%% 103.43% 1526%

AUCyy 992010 11043% 10447% " 54%

g 0139% 10 104.59% 01 19.42%
Comment:

The resuits indicate that a 2x 174 mg ER tablet dose of bupropion HBr is
- bioequivalent to a 1 x 348 mg ER tablet dose of bupropion HBr with respect to
the parent drug bupropion and metabolites, hydroxybupropion, bupropion
-erythroamino alcohol and bupropion threocamino alcohol for the parameters AUC
and Cmax. '

WHAT IS THE EFFECT OF FOOD ON THE 348 MG BUPROPION
HYDROBROMIDE ER TABLET?

A single dose two-way crossover study was done in 48 non-smoking males and
females under fed and fasted conditions. Subjects were dosed with bupropion
HBr XL 348 mg tablet.(highest strength)
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PHARMACOKINETIC PARAMETERS FOR BUPROPION:

Geometric Mean (%CV)

Pharmacokiaetic Arithmetic Mean £ SD
Parameters Bupropion HBr XL 348 mg Tablets (A) Bupropion HBr XL 348 mg Tablets (B)

' (Fed) (n=48) (Fasted) (n=48)
AUC,, 1743.38 (29.91) 1459.22 (27.36)
(ng-ho/ml.) 1813.67 + 542.56 1514.68 = 414.40
AUCqir 1806.08 (29.34) 1516.77 (26.77)
{ng-hr/ml) 1876.44 + 550.60 1572.10 £ 420.91

130.36 (31.4 121.28 (2741

Cane (ng/ml) 13630 430, 2591 9453
T ey (RO)* 5.00 (2.00-10.00) 5.00 (3.00-7.00)
t2 (hr) 23.19 £ 6.45 2129+ 6.65
Kq (b)) 3.27E-02 + 1.10E-02 3.60E-02 £ 1.17E-02
MRT (hr) 2236+592 21.20x5.56

* median (min — max)

{(FED/FASTING) RELATIVE BIOAVAILABILITY ASSESSMENTS FOR BUPROPION:

On Original

Parameter 90% C.1. Ratio of Means Intra-Subject CV

AUC,, 113.23% 10 126.06% 119.47% 15.75%

AUCq ;¢ - 112.96% to 125.52% 119.07% 15.47%

Conx 98.20% to 117.64% 107.48% 26.83%
Appears This Way




PHARMACOKINETIC PARAMETERS FOR HYDROXYBUPROPION:

Geometric Mean (%CV)
Pharmacokinetic Arithmetic Mean + SD
Parameters Bupropion HBr XL 348 mg Tablets (A) { Bupropion HBr XL 348 mg Tablets (B)
(Fed) (n=48) {Fasted) (n=48)
AUC,, 21556.18 (54.71) 21143.44 (33.45)
{ng-h/mL) -25505.66 + 13953.00 24948 49 £ 13334.10
AUCq s 22061.74 (54.24) 21628.02 (52.78)
(ng'hr/ml) 25870.62 + 14032.96 2528490 + 13346.59
457.15 (4558 44593 (43.5
Cax (ng/mL) 25085 239-3)4 07425 291,07
T s (D) 14.00 (7.00-36.00) 8.00 (5.00-24.02)-
tyn (br) 2477+ 481 2428 +4.92
K4 (hr‘l) 2.90E-02 + 3.539E-03 2.97E-02 +5.93E-03
MRT (hr) 42.65+7.61 41.13x7.37
M/P Ratio 13.17+£596 15484732

* median (min ~ max)

(FED/FASTING) RELATIVE BIOAVAILABILITY ASSESSMENTS FOR HYDROXYBUPROPION:

On Origingy

10

Parameter 90% C.1L Ratio of Means Intra-Subject CV
AUC,, 95.40% 10 108.96% 101.95% . 19.58%
AUCqr 93.50% to 108.95% 102.01% 19.41%
| Caas 96.75% to 108.62% 102.52% 17.00%
ApPears This Wey,
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PHARMACOKINETIC PARAMETERS FOR BUPROPION THREOAMINO ALCOHOL:

Geometric Mean (%CV)
Pharmacokinetic Arithmetic Mean £ SD
Parameters Bupropion HBr XL 348 mg Tablets (A) Buprepion HBr XL 348 mg Tablets (B)
(Fed) (n=48) (Fasted) (n=48)
AUC,, 9430.21 (53.90) 8355.97 (53.13)
{ng-hr/mL) 10454.75 + 5635.07 9356.36 +4971.39
AUCq0¢ 9970.03 (54.94) 8875.08 (55.60)
1 (ng-hr/ml.) 11148.70 £ 6124.76 10081.16 + 5604.76
179.62 {(43.15) 154.88 (41.45)
Coasx (ng/ml.) 193.84 + 83.63 168.36 + 69.79
Tenax (BO)* 11.00 (5.00-36.00) 7.00 (5.00-24.00)
t (hr) 50.49 £ 15.20 50.82 + 18.50
' Ky (hr') 1.49E-02 + 4.29E-03 1.51E-02 + 4.44E-03
MRT (hr) 69.31 £ 20.00 70.03 +23.78
M/P Ratio 5.94+2.85 635+321

* median (min — max)

(FED/FASTING) RELATIVE BIOAVAILABILITY ASSESSMENTS FOR BUPROPION THREOAMINO
ALCOHOL:

Parameter 90% C.I. Ratio of Means Intra-Subject CV
AUC,, 106.31% to 119.80% 112.86% 17.56%
AUC,; 105.67% to 119.42% 112.34% 17.99%
ax 107.449% to 125.18% 115.97% - 22.58%
PPears This w
Origj vy
ginqj
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PHARMACC;K[NET{C PARAMETERS FOR BUPROPION ERYTHROAMINO ALCOHOL.:

Geometric Mean (%CV)
Pharmacokinetic Arithmetic Mean + SD
Parameters Buproplon HBr XL 348 mg Tablets (A) Bupropion HBr XL 348 mg Tablets (B)
(Fed) (u=48) (Fasted) (n=48)
AUC,, 1827.80 (41.59) 160242 (43.32)
(ng-he/mL) 1976.58 + 822.09 1762.94 & 763.75
AUCs0¢ 192292 (40.33) 1701.69 (41.91)
(ng-hr/mL) 206929 + 834.50 186034 + 779.59
33.52(29.90 28.94 (29.09)
Coaax (ng/ml) 3490 1061 30.18 + 8.78
T s (RD)* 14.00 (8.00-36.00) 14.00 (5.00-36.00)
tin (hr) 31.81£7.32 3109+ 784
Ka(br') 2.28E-02 + 4.82E-03 2.36E-02 + 5.60E-03
MRT (hr) 53.31+11.39 51.58 £ 11.29
M/P Ratio 1.11+0.38 1.18 042

* median (min — max)

" (FED/FASTING) RELATIVE BIOAVAILABILITY ASSESSMENTS FOR BUPROPION

ERYTHROAMINO ALCOHOL:
Parameter . 90% C.1. Ratio of Means Intra-Subject CV__
AUC,, 106.29% to 122.40% 114.07% 20.81%
AUCq 00 105.83% to 120.66% 113.00% 19.32%
Cras 108.36% t0 123.83% 115.84% 19.66%
COMMENTS

The 90% ClI for the ratio of the means (fed bupropion/fasting bupropion) is within
the acceptable limits of 80-125% for Cmax but not for AUC.

The hydroxy bupropion, and bupropion erythroamino alcohol Cl values for the
ratio of the (fed/fasted) studies are all within 80-125% of the reference for Cmax

and AUC.

The 90% ClI for the ratio of the means (fed bupropion threcamino alcohol /fasting
bupropion threoamino alcohol) exceeds the 80-125% limit for Cmax.

ARE THE MULTIPLE DOSE KINETICS FOR THE BUPROPION
HYDROBROMIDE SIMILAR TO THE CURRENTLY MARKETED
BUPROPION HYDROCHLORIDE XL TABLET?

Study Design

The study was done as a multiple-dose two-way crossover in 48 non-smoking
males and females under fasting conditions. Subjects were titrated with 150 mg

Wellbutrin XL for Days 1-3. On day 4 subjects received either bupropion HBr XL

348 mg or Wellbutrin XL 300 mg tablets on days 4-13.

12




Blood Samples were collected on days 1, 10, 11 and 12 at time 0 and on day 13
from 0-24 hrs and there was a 14 day washout period between study treatments.

Summary, PK parameters for bupropion.

—rer nw - a—y

Geometric Mean (% CV)
Pharmacokinetic Arithmetic Mean + SD .
Parameters Bupropion HBr X1, 348 mg Wellbutrin XL 300 mg
Tablets (A) (n=38) Tablets (B) (n=38)
AUC, 1362.44 (24.53) 1541.27 (20.43)
| (ng-hr/mL) 140924 +£345.72 1575.03 + 321.80
129.86 (28.44) 151.03 (27.15)
Cuax (ng/mL) 134.33 4 38.20 156.83 + 42.57
PR 2472 (37.50) 2695 (31.48)
Caia (ng/mL) 26.60 = 9.98 2832 + 8.92
56.77 (24.53) 64.22 (20.43)
Cavg (ng/mL) 58.72+ 14.41 65.63 % 1341
Tuax (hr)* 4.01 (2.00 - 7.00) 4.50 (3.00 - 7.00)
Degree of
Flagtaation (%) 187.51 + 53.50 195.47 £ 47.80
Degree of -
Swing (%) 475.44 £ 28021 499.74 + 228.53
MRT (hr) 9.12+0.72 9.76 + 0.69

* median (min — max)

Summary__‘PK__Eirameggrs for Dydroxybyp_ropion

- we sy

Geometric Mean (%CVY)
Pharmacokinetic Arithmetic Mean =8~ ,‘,
| Parameters Bupropion HBr XL 348 mg Wellbutrin XL W0 mg
|  Tablets (A} (n=38) Tablets (B) (6=35)
AUC, 31815.70 (29.60) 25009.08 (29.19)
| (ng-hr/mlL) IZETOSB £ 671 A8 26180.56 + 7642.05
. 1158.54 (28.08) 134433 (29.42)
| Cox (ng/ml) 1208.14 = 339.24. 1403,10 £ 412.83
o 762.55 (34.99) 0338 (12.81)
Can lag/nl) §14.63 285,05 944,00  309.69
‘ . 908.99 (26.0) 1045.80 (29.19)
Coog (ngfinl) 95333+ 262.14 1090.86 + 118.42
T ouac (h)* 600 (3,00-10.00) 7.00 (4.00-10.02)
Begree of . , 1%
Flucteation (%) 4346+ 16,58 43.12%17.82
Degree of A . &3 10 %
Swing (39 539742574 52,19 + 36.89
MRET (hs} 11.32£031 11.51 £ 0.29
MIF Ratic 15.57 £ 4.0 [5.97 £ 4,84

" * median (min ~ max)
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Summary of pk parameters for bupropion threoamino alcohol

a T = Geometric Mean {%C ‘V-}' —
Pharmacokinetic _ Arithmetic Mean & SE
Parameters Bupropion HBr XL 348 mg Weltuteis XLT 300 mg
N Tablets (A} (a=38) Tablcts (B} (n=38)
AUC, 8842.06 (373%) 9768 54 (27.531
(ng-hriml) 446,28 + I528.05 1011295 + 2783 .94
‘ _ 49658 (34.68) 541,95 (2673
Conss {mgfml) 514.83 + 178.93 $60.74 + 149.88
R 28278 (4791} 318.60 (34.19}
Coin (ug/ml.) 312.46 £ 149.70 335.65 + 164,75
, 368.42 (37.35) 407,02 (27.59)
Cawg (ngfml) 393.60 + 14700 421,37 £ 116,00
Toze (HOV* 6.00 (3.00 - 1000) ~ 7.00 (5.00 - 14.00)
Depree of B
Fhettumtios (%) 55.17 £ 1845 55.08 4 19.06
Diegree of = , e
498 + 32.2 7278 + 31.30
Swing (%) 8+ 32.28 e
MRET (hr} 139037 1604058
M/F Ratio 6.76 £ 2.99 6.60 & 2.34

* mcdian (min — max)

Summary of pk parameters for bupropion erythroamino alcohol

R

Geometric Mean (%CV)
FPharoacokinetic | Arithmetic Mean 25D
Parameters Bupropion HBr XI, 348 mig Welibutria XL 300 mg
__Tablets (A} (m=38) Tablets (B) (n=34)
AUC, 1922 76 (29.013 2091.51 (22.67)
(ng-hr/mlL) 20609.0% = 582,74 214379 = 473.12
. 99,98 (27.31) F08.26 (23.57)
Crmz (mg/mlL) 103,93 = 28,38 11135 & 26.25
' . 6746 (35.71). 7601 (25.9T)
Coix (ngfmL} 7200 = 25,71 7852 & 20.39
#0011 (29.01} £7.15 (22.07)
Cyrg (ngfmi.}) 83.71 +24.28 893> & 1971
[ Wigan (he)* 7.00_(5.00 - 14.00) 700 ¢5.00 - 12,00}
: of
Fluctuation (56) 4046 £ 16.49 37.10+ 14.22
Dezree of 6£24.94 43.65 + 19.18
Swing (%) 50.16 4.94
MRET () 1154+ 032 11.72 = 025
M/P Ratic 140+ G432

147045

Summary of pk parameters Mean ("SD) Pharmacokinetic Parameters of
Bupropion Erythroamino Alcohol (subjects #022 & #023 deleted; n=36)-Subjects
were dropped to Inspector's comments.
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Bapropion HBr XL Wellbutrin XL
PK Parameters 348 mg Tablets 300 mg Tablets
Lati#: §6C159F Laot#: 06C090P
AUC, (ng-hr/mL) 2022 64 + 582.56 213799 + 471.56
, 1936.98 (28.80)* 2085.92 (22.06)*
Copay (ng/ml) -10437+ 2838 110.09 +23 90
10044 (27.19)* 10738 (21.71)*
Coin (nghmL}) 72.711 £2568 7798 £2020
6825 (353" 75.51 (25.90)*
Cyy (ng/mL) 84.28 £ 2427 89.08 £ 19.65
Tmax (hr) 7.00 (5.00, 14.00)** 7.00 (5.00, 12.00)**
Degree of Fluctuation (%) 39.79 £ 16.53 36.66+ 13.86
Degree of Swing (%) 4912+ 24 81 4344+ 1924
MRT (hr) 11.56£0.30 11.72£0.24
M/F Ratio 145+045 140+043
* Geometric Means (%CV) )
*= Median (Min, Max)

‘Summary Statistics for Bupropion Erythroamino Alcohol (n=36)

Bupropion HBr XL 348 mg Tablets vz

Wellbuirin XL 300 mg Tablets L
Ratio of Geometric 90 % Geometric Imtra-Subject
Means (%) Confidence Inferval CV (%)
AUC, (ng.hr/ml) 93.05 % 8§7.81 % to 98.60 % 14.60 %
Coasx (ng/ml) 93.64 % 88.53%to 99.05% 14.14 %
Couix (agfml) 90.64 % 85.03 % to 96.61 % 16.09 %
Comment:

The AUCtau, Cmin, Cmax and Cavg, values for bupropion HBr are 10-14%

lower than for Wellhutrin XL HCL.

The hydroxymetabolite Cmax, AUCtau, Cavg, and Cmin were all 14% lower for

the bupropion HBr compared to Wellbutrin XL HCL.

For the threoamino alcohol and the erythroamino alcohol metabolites the Cavg,

AUCtau, Cmin and Cmax values were 8-10% lower for the bupropion HBr

formulation.

LABEL
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DISSOLUTION:

DISSOLUTION CONDITIONS:
The methodology employed for Bupropion HBr tablets is the same as the approved
method for Wellbutrin XL Tablets.

MEDIUM: 900 ML 0.IN HCI
APPARATUS: BASKET

SPEED: 75 rpm

Sampling Times: 2, 4, 8, and 16 hrs

Bupropion HBr XL Dissolution Data - Individual Tablet Results
Percent Released at specified time points
174 mg tablets

Lot 06C611

Time Vessel # _ Average | Minimum

Maximum
(Hours) | 1 | 2 | 3 | 4 | 5 | s ‘

2 ’ | b{4)

16 -

Lot 06C612

Time ] . Vessel # Average | Minimum | Maximum

Hours) | 1+ | 2 | 3 | 4 | s | s

2

4

8 . J— - - - S - - -, . - J— - — R JR— - J—

16

Lot 06D117

Time Vessel # Average { Minimum | Maximum

(Hours) | 1 ] 3 | 4 | s | s

N

4

8

16
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Bupropion HBr XL Dissolution Data — Individual Tablet Results

Percent Released at specified time points
Lot 06C468
348 mg Tablets

Time Vessel # Average | Minimum | Maximum
{Hours)

2

h(4)

-
N
.
E-
(4]
.

4

8

16 T

Lot 06C469

Time Vessel # Average | Minimum | Maximum
(Hours)1]2|r3|4[5|6

2 —

4
| 8_ : “*'--\_\%~n -
16 T |

Lot 06C534

Time Vessel # Average | Minimum | Maximum
(Hours) 1 | 2 ] 3 T a T 5 | s

2
4

8 \/
16

Bupropion HBr XL Dissolution Data — Individual Tablet Results
BIOLOT Lot 06C159P
348 mg tablets Study 3220
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SPECIFICATIONS | ‘il potic pprone | b(4)
1 g RERARTR L]
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’ (/\}_—-
Renge
—_4vioursii |
A ] ]  § k] IL
] i 1 ] 1 T i ] .
Range :
@ HourgNLT
e bi4)
8 .
16 Haurs: NI .
—— I — -
ﬂ 'v‘ ! iy vr/‘_'——- -
4

FDA PROPOSED DISSOLUTION SPECIFICATIONS

2 HOURS NMT — DISSOLVED
4 HOURS o DISSOLVED
8 HOURS NLT .. DISSOLVED
SIGNATURES

Andre Jackson

Reviewer, Psychopharmacological Drug Section, DCP |
Office of Clinical Pharmacology and Biopharmaceutics

RD/FTinitialized by Raman Baweja, Ph.D.

bi4)

Team Leader, Psychiatry Drug Section, DCP |
.Office of Clinical Pharmacology
cc: NDA 22-108, HFD-860(Mehta, Baweja, Jackson)

C:\Data\REVIEWS\NDA Review.doc
DETAILED STUDY REPORTS
ASSAY VALIDATION
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Paramete | Bupropion Bupropion Bupropion = | Hydroxybupropion
r Erythroamino "} Threoamino
Alcohol Alcohol
Method LC\ Mass LC\ Mass LC\ Mass LC\ Mass
Spectrometri | Spectrometric | Spectrometri | Spectrometric \
c\Mass \ Mass ¢ \ Mass Mass Spectrometric
Spectrometri | Spectrometric | Spectrometri | Detection
c Detection | Detection ¢ Detection
Freeze- 3 cycles 3 cycles 3 cycles 3 cycles
thaw
Benchtop |24 hrs 24 hrs 24 hrs 24 hrs
Stability at
RT _
Long term | 178 days(3 | 178 days(2 178 days(2.9 | 178 days(11 and
Lat—-70°C jand 772 and 752 and 750 2942 ng/ml)
ng/mi) ng/ml) ng/mi)
Recovery 94% 94%
Average |93% 94%
of
Low QC,
High QC

STUDY 3228 (B06-755PK-10121)A Two-Way Crossover, Open-
label, Single-dose, Fasting, Dosage Strength Proportionality
Study of Two Strengths of Bupropion HBr XL Tablets

OBJECTIVES

This study was designed to cvaluate the dosage ‘strength proportionality of bupropion
from the following products under fasting conditions:

1. Bupropion HBr XL 174 mg Tablets (2 x 174 mg) (by or for Biovail Corporation,

Canadz or its subsidiaries)
2. Bupropion HBr XL 348 mg Tablets (1 x348mg)(byorfcr8wvaﬂ€omomum
Canada or its subsidiaries) :

Lot #s 174 mg tablet- 06D029P
348 mg tablet 06C159P

Appears This Way
On Original
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"METHODS AND PROCEDURES

Study Design

The study followed a randomized, open-label, single-dosc, two-way crossaver design in
48 normal, healthy, non-smoking male and female subjects under fasting conditions.

This study was conducted 10 evaluate the dosage strength proportionality of bupropion
between two strengths of an extended-release tablet formulation of an alternate salt of
Bupropion (Bupropion Hydrobromide). A 174 mg tablet of Bupropion HBr centains the
same molar amount of Bupropion (bast} as a 150 mg tablet of Bupropion HCl
(Wellbutrin® XL). A 348 mg tablet of Bupropion HBr contains the same molar smonnt
of Buptopian (base} as a 300 mg whblet of Bupropion HCI (Wellbutrin® XL).

There was a 14 day washout period between study treatments.

Blood samples were collected at predosé,
1,2,3,4,5,6,7,8,10,12,14,16,20,24,36,48,60,72,120,168, and 216 hours post-dose

SUBJECT DEMOGRAPHICS
HOTE: Alt of the subiects in this study ware healthy, non-sucking msales &
femzles.
Height/

Sarject Race Gender &g Hesght  Weight BMI Reight
Hoe years) {cmt {kgl {kq/m2) Racio W}
aaL Black Male .25 166 é5 23.6 2588
L1674 ‘Black female 21 160 63 27.0 232
003 #lack Mate 3¢ 167 66 23.7 253
go4 Caucasian female 41 1€2 59 22.8 275
003 Black Male 32 18z ¥ 28.4 194
00s Caucasfan . tomale [ ¥ 164 78 29.0 219
Do7 Caucasian Male 2€ 173 89 29.7 194
age Hiapanic fermale 46 152 €5 28.1 234
ans Cancezian Hala 25 167 74 26.% 22§
010 Cavcagsian Female 42 163 k{4 26.3 . 233
011 Black Male 23 192 79 23.8 230
12 Black Feraale 24 168 35 26.6 224
013 “ispanic Male 444 i8¢ n 22.7 239
[1}E] Black Female 30 164 &9 21,9 278
aLs Caucaslan Halse &3 174 68 22.5 236
[+)%7 Caucasian Pemale 40 168 6% Z24.4 243
017 caucasian Hale 51 165 ki3 21.5 220
ais Wispanic Famale 3z 149 52° 23.4 2e7
19 Caucaaian Male 42 . 179 i 21.5 258
620 Caucastan Female 46 171 68 23.3 251
Q21 Caucasian Male 24 186 78 22.5 Z38
022 Hispanic Ffevale 36 18€ 68 27.9 228
023 Asian Hale 28 16¥ 70 24.5 241
024 Black Feuals 26 157 52 z1.1 g2
023 fiapanie Male 24 189 94 27.4 193

- 026 Gaycasian Femkla L&} - 18t 71 2.4 227
oz? Black : Male 4G 17rs 82 26.8 213
028 Coucssian Female 21 173 66 22.1 262
029 Hispanic Maie 36 166 0 25.4° 233
@30 Caucasian Yemale 44 154 €% 24.1 223
g1 Cagcagian Hale 26. i76 62 24.¢ 284
a3z Caucasian Female 43 i72 8¢ 1.0 215

“033 Rafan Hale 40 167 T8 29.¢ 214
a3d . Hispanic Female %5 170 81 24.9 210
Q35 Cauragian Kale 28 166 98 z1.6 . 266
036 Hispanic Famale L] 152 6% 1.3 241
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Haight!

Subject  Race Gandaz Age flaight Weighr EMl Welght
No. yaata) {cm) {kg! (kgfZ] Ratio (%)
037 Caucasian M3lg 28 . 183 81 24.2 226
93¢ Hiapanic Female 43 1€0 59 23.0 271
43% Elack Hale &7 1s1 a7 26.6 197

340G Black Temale 24 172 &2 21.0Q 237
1251 Hispanic Hale 37 169 7 27.G 21%
042 Black Feuala 23 177 £9 22.0 257
043 Capcasian HMale 3% 173 73 4.4 37
@44 Black . Famale 22 152 67 29.0 227
a45 Caucasian Male 44 173 ki 25.4 228

. 048 Caucasian Fomale i 158 - 70 28.4 226
a47 Asian Mala 38 174 4 24.4 235
048 Caucasian Female 51 164 &8 25.13 241

Foliowing an overnight fast of at least 10 hours, subjects received 1 of the mu'owfng
treatments at 0.0 hour on Day 1 of each study period according to the randomization
scheme shown ia Section 16.1.7:

Treatment A: Two Bupropion HBr XL 174 mg Tablets with 240 mL of ambient
teraperatuse water (Treatment Dose = 348 mg).

Treatment B: Onn Bupropion HBr X1 348 mg Tablet with 240 mi. of ambient
temperature water (Treatment Dose = 348 mg).

PHARMACOKINETIC PARAMETERS

The pharmacokinetic parameters for bupropion, hydroxybupropion, buptropion
threcamino aleohol, bupropion erythroamine alcohol and PAWC detived for both
_treatments were:

- AUCq4 = area under the concentration-time curve from time zero to time of last

measurable concentration, calcufated using the linear trapezoidal rule
« AUCqr =mmﬂmgcmwmmecmﬁomﬁmemmmﬁﬁw
~Cunax = maximum plasma concentration after dosing

STATISTICAL

ANOVAs were performed on the In-transformed data for AUCoy, AUCouwt, and Crax.
ANOVAs were also performed on the untransformed data to compare the Ko, ts. MRT,
and M/P ratio. Based on the ANOVA results and the pair-wise comparisons of the
ln-ttansfo:meddata,ﬂreinhahsubjmcv,memhﬁvemiosofﬂngcomeuinmcms,md
the 90% geometric CI. were determined for all In-transfonmed parameters. Traax WES
anslyzed using nomparametric methods. The cquality of treatment effsct in both
sequonces was evaluated using Wilcoxon rank-sum fests. The mean shift between the

two treatmdnts was estimated by the median unbiased Hodges-Lehmann estimate and

90% exact C.I.
STUDY 3228
First Subject Dosed April 15 2006
First Sample Analyzed May 16 2006
Last Sample Analyzed June 12 2006
Total Storage Time 60 days
Parameter | Bupropion Bupropion Bupropion Hydroxybupropion
Erythroamino | Threoamino
Alcohol Alcohol :
Method HPLC with HPLC with HPLC with - | HPLC with Mass

22




Mass Mass Mass Spectrometric
Spectrometri. | Spectrometric | Spectrometri | Detection
¢ Detection | Detection ¢ Detection
Sensitivity/ | 1 ng/ml 1 ng/mi 1 ng/mi 4 ng/mi
LOQ
Linearity 1-1023 1-1023 ng/ml | 1 ng/ml 4-3999 ng/ml
(Standard = | ng/ml
curve
| samples)
Quality 3,191,767 | 3,191,767 3, 191, 767 11.7, 749, 2999
Control ng/ml ng/mi ng/ml ng/ml
(QC)
Samples
Precision |55% @1 |62% @1 53% @1 |51% @ 3ng/ml
of ' ng/mi ng/ml ng/mi 4.6%@3999 ng/mi
Standards |4%@ 1023 |4.0%@ 4.2%@ 1023
(%CV) ng/mi 1023ng/mi ng/ml
| Precision |5.6 %@ 3 57 %@ 3 6.2 %@ 3 6.1 %@ 11.7 ng/mi
of QC " | ng/ml ng/ml ng/ml 4.1 %@ 2999 ng/m|
Samples |5 %@ 767 4.5 %@ 767 4.8%@ 767
(%CV) ng/ml ng/ml ng/ml
Accuracy | 102%@ 1 108%@ 1 108%@ 1 101%@ 3 ng/ml
of ng/mi ng/mi ng/mi 99%@ 3999ng/mi
Standards | 101%@ 100%@ 1023 | 99%@ 1023
(%) 1023 ng/ml | ng/mi ng/mi
Accuracy |99 %@ 3 99 %@ 3 99 %@ 3 100 %@ 11.7ng/ml
of QC ng/mi ng/mi ng/mi 105 %@ 2999
Samples 1040 %@ 102 %@ 767 | 101 %@ 767 | ng/mi
(%) 767 ng/ml ng/ml .ng/ml
RESULTS
Appears This Way

On Original
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PHARMACOKINETIC PARAMETERS FOR BUPROPION:

MEAN PLASMA BUPROPION CONCENTRATION VERSUS TIME, LINEAR SCALE (n=46):
401
W<
m-
0
gl
£l
2
i
“-
g it
i =
£
”.
n:é-
] e =
Ty | SERAAINS Sun S ey ™7 LI G S s oy e L | Ty T
[ ] » @ . ] E ] wa 20 10 wo 1600
Tine (v}
fafremde TREKTMENT A: Sproplan HBr XL Teblets, 2 x 174 mg, Lot 0600299
€26 THEATHENT 8: Buproplon HEc X Teblet, 1 x 348 mg, Lote: 06CISEP

Geometric Mean (%CV)
Pharmacokinetic Arithmetic Mean + sb
Parameters 2 x Bupropion HBr XL 174 mg Tablets | 1 x Buprepion HBr XL 348 mg Tablet
_ (A) (n=46) (B) (n=45)
: 1523.91 (30.65) 1493.80 (34.76)
AUC,, (ng'hr/ml) 1596.96 + 489.42 1581.85 + 549.92
) 1585.29 (30.09) 1536.42 (34.03)
AUCq ¢ (ng-hr/mlL) 1658.90 + 499.09 1644.75 £ 559.69
122.81 (32.48) 13251 3722)
Caar (ng/ml) 128.54 + 41.75 141.16 + 52.54
T_. (h)* 5.00 (3.00-6.07) 5.00 (3.00-7.00}
tuz (br) 23654736 23.84 £ 6.90
| Kg () 3.29E-02 + 1.28E-02 3.17B-02 £ 9.78E-03
MRT (br) 23024521 2252%5.12
* medisn (min ~ max) '
RELATIVE BIOAVAILABILITY ASSESSMENTS FOR BUPROPION:
.Poregq Uncerrected Data
Parameter 0% C1L. Ratio of Means TntraSubject CV
AUC, 96.48% 0 107.86% 102.02% 16.01%
AUCe 96.59% to 107.41% 101.85% 15.24%
Con 86.68% to 99.10% 92.68% 19.2%
Potency Corrected Data
Parameter 90% C1. Ratio of Means
AUC,, 96.39% to 107.75% 101.91%
AUCy g 96.49% to 107.30% 101.75%
[ Con $6.59% t0 98.99% 92.58%
Appears This Way
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MEAN PLASMA HYDROXYBUPROPION CONCENTRATION VERSUS TIME. LINEAR SCALE

{n=46):

plasma concentration (ng/ml)

s 8 8 8888868

B

———

T T T T T T Y T T M L
¢ 2 40 &0 80 00 0 %0 wo 200 20
Time ()

Sr—fr TREATMENT A: Buproplon HBe XL Bablets, 2 x 174 mg, Lot#: 06D029P

S—5—© TREATMENT B: Bugroplon HBv XL Tablet, 1 x 348 mg, Lot#: 06C1SIP

Table 11.2 - Pharmacokinetie Parameders for Hydvoxybupropion

Pharmscskinetic - Ariikmetie Men + 5D -
—— % 5 Buproglen HBir XL 174 mig 13 Dupragios Hilr XL 348 mg
A Tuhbets (A} {o4€] —_ Tatded (B (=4
T 117513 (30573 30088 61 (60.27)
AUCo. (mghuiml) 24691 80 8 1245709 2043537 £ 1472800
: e 21601.69 (50 - 2050506 (9 96}
AUCour (g bl 25@4111:5@&5 2677961 + 1489790
) 471 40 (528 137 G075
Cous (sgfmd) 430,18 + 328,10 TR = 4102
[ Ty (HET® _14.00 (5.00-24.00) 506 (S00-34.80)
- ~2SIL5TT T 0526 =
ﬁ‘} 73000 % 6B _ TIBER 1R
MRT (i T IR M T Y
MF Rufte 1842+ 900 _1sge+ii4
* mectian (min ~ max)
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Tahle 11.7 - Relative Biowvallabillty Analysis of 2 ikmh!m!rn 1M mg
Tamm{Aj verlx mm%ﬂm g Tablet (B) for hydrexybuproplon

Farameter _WRCL | Pt of Meus ToirsSabijeet CV
Al SE60% o Z60% 10541% 1933%
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1. Bupropion, bupropion erythroamino alcohol, bupropion threoamino
alcohol and hydroxybupropion ratios and 90% confidence intervals
indicated that the 2x174 mg Bupropion Hydrobromide is equivalent to
1x348 mg Bupropion Hydrobromide
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STUDY 3229 (B06-754PK-10121)

A Two-Way Crossover,Open-Label, Single-Dose, Food-Effect
Study of Bupropion HBr XL

OBJECTIVES

The objective of this study was to evaluate the effect of food on the pharmacokinetics of
bupropion from a novel formulation of Bupropion HBr XL 348 mg Tablets (by or for
Biovail Corporation, Canada or its Subsidiaries).

METHODS AND PROCEDURES

Study Design

The study followed a randomized, open-label, single-dose, two-way crossover design in
48 normal, healthy, non-smoking male and female subjects under fed and fasted
conditions. :

Subjects were admitted to the clinic the day before dosing, and remained until the
24.00 hour post-dose blood draw of each period, at which time they were allowed to
leave the clinic and after which they were required to return for subsequent blood draws.
Following an overnight fast, subjects received 1 Bupropion HBr XL 348 mg Tablet
following a high fat content meal, or under fasting conditions on Day 1 of each study
period.

Treatment A: Following an overnight fast of at least 10 hours, subjects began a high fat
content meal 30 minutes prior to drug administration. Subjects consumed this meal in
30 minutes or less; however, the study drug was administered 30 minutes after the start of
the meal. The study drug was administered with 240 mL of ambient temperature water.
No food was allowed for at least 4 hours post-dose. The standard high fat content meal
consisted of the following: 2 eggs fiied in butter, 2 strips of bacon, 2 slices of toast with
butter, 4 ounces of hash brown potatoes and 8 fluid ounces (= 240 mL) of whole milk.
Subjects fasted for at least 4 hours post-dose.

Treatment B: The subjects fasted overnight for at least 10 hours before drug
administration, and fasted for at least 4 hours post-dose.

At 4.5 and 9.5 hours post-dose, standardized meals and beverages were provided to the
subjects. In addition, a standardized snack was provided at 13.5 hours post-dose. All
meals and beverages were free of alcohol, grapefruit products, xanthines and caffeine and
were identical for both study periods.

There was a 14 day washout period between study treatments.

Blood samples were collected at predose,
1,2,3,4,5,6,7,8,10,12,14,16,20,24,36,48,60,72,120,168, and 216 hours post-dose

SUBJECT DEMOGRAPHICS
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NOTE: All of the subjects in this study were healthy, non-smoking males &

ferales.

Subject
No.

001
002
Q03
004
00s
006
007
008
009
01¢

012
013
014
01s
016
017
018
01s
020
021
022
023
024
025
026
027
028
029
030
G631
032
033
034
035
036
037

Subject
No.

038
039
040
041
042
043
044
445
046
047

Caucasian
Asian
Caucasian
Asiap
Caucasian
Caucasian
Mulatto
Caucasian
Asian
Muliatto
Asian
Black
Black
Caucasian
Black
Hispanic
Hispanic
Asian
Caucasian
Black
Black
Caucasian
Asian
Hispanic
Caucasian
Black
Hispanic
Caucasian
Caucasian
Caucasian
Hispaaic
Caucasian
Black
Caucasian
Black
fiispanic
Caucasian

Black
Black
Caucasian
Caucasian
Hispanic
Caucasian
Hispanic
Hispanic
Asian
Caucasian

Height/
Gender hge Height  Weight BMI Weight
{(years) {cm) (kg) (kg/n2) Ratio {%;
Male 22 172 68 23.0 253
Female 52 151 418 21.1 315
Male 42 177 85 27.1 208
Female 35 154 53 22.3 291
Male 49 174 79 26.1 220
Female 5Q 160 T2 28.1 222
Male 13 177 87 21.4 264
Female 37 169 81 28.4 209
Male 37 173 78 26.1 222
Female 39 16¢€ 64 23.2 259
Male 32 173 76 25.4 228
Female 46 168 69 24.4 243
Male 32 183 78 23.3 235
Female 34 160 56 21.9 286
Male 21 170 56 19.4 304
Female 27 166 58 21.6 286
Male 26 184 83 24.5 222
Female 35 150 55 24.4 273
Male 23 176 79 25.5 223
Female 28 164 69 25.7 238
Male 33 170 64 22.1 265
Female 45 165 64 23.5 258
Male 36 175 77 25.1 227
Female 48 166 61 22.1 272
Male 32 173 79 26.4 219
Female 47 171 28 26.7 219
Male 43 180 94 29.0 191
Female 46 173 79 26.4 213
Male 33 171 78 26.7 21¢
Female 47 163 58 21.8 281
Male 28 169 16 27.% 217
Female 30 161 55 21.2 293
Male 35 180 90 27.8 200
Female 386 175 64 20.9 273
Male 49 168 71 25.8 234
Female 35 157 57 23.1 278
Male 25 164 61 22.7 269
Height/
- Gender Age Height  Weight BMI Weight
(years) {cm) (kg) (kg/m2) Ratio (%)
Female 23 166 68 24.7 244
Male 35 169 74 25.9 228
Female 23 162 59 22.5 275
Male 38 186 83 24.0 224
Female 32 158 72 28.8 219
Male 41 187 95 27.2 197
Female 38 156 61 25.1 256
Male 31 171 75 25.6 228
Female 31 154 56 23.6 275
Male 560 160 70 27.3 229
Female 31 164 58 21.6 283

048

STATISTICAL

Caucasian
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ANOVAs were performed on the In-transformed data for AUCo., AUCo.ipr, and Coax.
ANOVAs were also performed on the untransformed data to compare the Ky, ti;, MRT,
and M/P ratio. Based on the ANOVA results and the pair-wise comparisons of the
In-transformed data, the intra-subject CV, the relative ratios of the geometric means, and
the 90% geometric C.I. were determined for all In-transformed parameters. Tpax was
analyzed using nonparametric methods. The equality of treatment effect in both
sequences was evaluated using Wilcoxon rank-sum tests. The mean shift between the
two freatments was estimated by the median unbiased Hodges-Lehmann estimate and
90% exact C.I.- -

PHARMACOKINETIC PARAMETERS

Primary parameters:
- AUCq = area under the concentration-time curve from time zero to time of last
measurable concentration, calculated using the linear trapezoidal rule

- AUCpinr = area under the concentration-time curve from time zero to infinity
- Cppax = maximum plasma concentration after dosing
STUDY 3229
First Subject Dosed April 9, 2006
First Sample Analyzed May 3, 2006
Last Sample Analyzed May 17, 2006
Total Storage Time 68 days
Parameter | Bupropion Bupropion Bupropion Hydroxybupropion
Erythroamino | Threoamino
Alcohol Alcohol
Method HPLC with HPLC with HPLC with HPLC with Mass
Mass Mass Mass | Spectrometric
Spectrometri | Spectrometric | Spectrometri | Detection
¢ Detection | Detection ¢ Detection
Sensitivity/ | 1 ng/mi 1 ng/mi 1 ng/mi 4 ng/mi
LOQ
Linearity 1-1023 1-1023 ng/ml | 1-1023 ng/mi | 4-3999 ng/ml|
(Standard | ng/mi :
curve
samples) 5 :
Quality 3,191,767 | 3,191,767 3, 191, 767 11.7, 749, 2999
Control ng/ml ng/ml ng/mi ng/ml
(QC) _
| Samples-
Precision |49% @1 [49% @1 54% @1 {51% @ 3ng/mi
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of ng/mi ng/ml ng/mi 4. 8%@3999 ng/ml
Standards | 3.9%@ 1023 { 3.2%@ 3.7%@ 1023
(%CV) ng/ml 1023ng/mi ng/ml
Precision 5.5 %@ 3 54 %@ 3 55%@ 3 4.4 %@ 11.7 ng/ml
of QC ng/mi ng/ml ng/ml 5.0 %@ 2999 ng/mi
Samples 3.4 %@ 767 | 3.3 %@ 767 3.7%@ 767
(%CV) ng/mi ng/ml ng/ml
Accuracy | 101%@ 1 102%@ 1 101%@ 1 101%@ 3 ng/ml
of ng/ml ng/ml| ng/ml 99%@ 3999ng/ml
Standards | 100%@ 100%@ 1023 | 100%@
(%) 1023 ng/ml | ng/ml 1023 ng/ml
Accuracy |99 %@ 3 98 %@ 3 99 %@ 3 100 %@ 11.7ng/ml
of QC ng/mi ng/ml ng/mi 100 %@ 2999
Samples 102 %@ 767 | 101 %@ 767 | 101 %@ 767 | ng/mi
(%) ng/ml ng/ml ng/mi

RESULTS

MEAN PLASMA BUPROPION CONCENTRATION VERSUS TIME, LINEAR SCALE (n=48):

p!aamagoneemmlon(ng/mL)
o BB 8288382883283

Time (hr}
=i THEATMENT A: Bupropion HBr XL Tabiet, 1 X 349 mg, Lotés 08CI59P Fod

S=-O~2 TREATMENT B Buproplon HBr XL Tatdet, 1 x 348 mg, Lots: 06CI538 Fasted
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PHARMACOKINETIC PARAMETERS FOR BUPROPION:

Geometric Mean (%CV)
Pharmacokinetic Arithmetic Mean + SD
Parameters Bupropiou HBr XL 348 mg Tablets (A) Bupropion HBr XL 348 mg Tablets (B)
(Fed) (n=48) (Fasted) (n=48) .
AUC, ©1743.38 (29.91) 1459.22 (27.36)
(ng-hr/mlL) - 1813.67 £ 542.56 1514.68 +- 414 40
AUC ¢ 1806.08 (29.34) 1516.77 (26.77)
{ng-hr/mlL,) 1876.44 + 550.60 1572.10 + 42091
130.36 31.4 121.28 (2741
Cons (ng/ml) 13680 <4300 125.91 ¢ 1453
T mas (hD)* 5.00 (2.00-10.00) 5.00 (3.00-7.00)
i (hr) 23.19+6.45 2129+ 6.65
Kq (r'h) 3.27E-02 + 1.10E-02 3.60E-02 + 1.17E-02
MRT (br) 2236 +5.92 2120+ 556

* median (min — max)

(FED/FASTING) RELATIVE BIOAVAILABILITY ASSESSMENTS FOR BUPROPION:

Parameter 90% C.1. Ratio of Means - Intra-Subject CV
AUC,, 113.23% 10 126.06% 119.47% 15.75%
AUC, ;. 112.96% to 125.52% 119.07% 15.47%

aax 98.20% to 117.64% 107.48% 26.83%

MEAN PLASMA HYDROXYBUPROPION CONCENTRATION VERSUS TIME, LINEAR SCALE

plasma concentration (ng/ml)

Time {w)

TREATMENT A: Bupropion HEr XL Tablet, 1 x 348 mg, Lot#: 08CISSR Fed

é-e—emmema:mmplonmnrmummg,w:mssam
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PHARMACOKINETIC PARAMETERS FOR HYDROXYBUPROPION:

Geometric Mean (%CV)
Pharmacokinetic Arithmetic Mean + SD
Parameters Bupropion HBr XL 348 mg Tablets (A) Bupropion HBr XL 348 mg Tablets (B)
(Fed) (n=48) : {Fasted) (n=48)
AUC,, 21556.18 (54.71) 21143.44 (53 45)
(ng-ht/mL) 25505.66 + 13953.00 24948 .49 + 13334.10
AUCq ¢ 22061.74 (54.29) 21628.02 (52.78)
{ng-hr/mL) 25870.62 + 14032.96 25284.90 + 13346.59
457.15 (45.58 44593 (43.5
Cau: (ng/ml) 525,084 25900 sjagorelid
Tonax (h0)* 14.00 (7.00-36.00) 8.00 (5.00-24.02)
tyn (br) 24.77 £ 4.81 2428+492
Kq (') 2.90E-02 + 5.59E-03 2.97E-02 + 5.93E-03
MRT (hr) 42.65 £7.61 41.13+7.37
M/P Ratio 13.17+5.96 1548 +£7.32
* median (min —~ max) <o
(FED/FASTING) RELATIVE BIOAVAILABILITY ASSESSMENTS FOR HYDROXYBUPROPION:
Parameter 90% C.1 Ratio of Means Intra-Subject CV
AUCG,, 95.40% to 108.96% 101.95% 19.58%
AUC,y; 95.50% to 108.95% 102.01% 19.41%
Caax 96.75% 10 108.62% 102.52% 17.00%

MEAN PLASMA BUPROPION THREGAMING ALCOHOL CONCENTRATION VERSUS TIME,

LINEAR SCALE (n=48):

plasma concentration (ng/mL)

Time (hr)

- —
160 180 220

it TREATMENT A: Bupropion HBr XL Tablel, 1 x 348 mg, Lot#: 06C1588 Fed
e TREATMENT B: Bupropion HBr XL Tablet, 1 x 348 mg, Lot#: 06CISIR Fasted
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o eetnssccess 5 =y = aaame

PHARMACOKINETIC PARAMETERS FOR BUPROPION THREOAMINO ALCOHOL:
Geometric Mean (%CV)
Pharmacokinetic Arithmetic Mean £ SD
Parameters Bupropion HBr XL 348 mg Tablets (A) Bupropion HBr XL 348 mg Tablets (B)
(Fed) (n=48) (Fasted) (n=48)
AUC,, 9430.21 (53.90) 8355.97 (53.13)
{ng-hr/mL) 10454.75 + 5635.07 9356.36 +4971.39
AUCqo¢ 9970.03 (54.94) 8875.08 (55.60)
(ng-hr/ml) 11148.70 £ 6124.76 10081.16 + 5604.76
. 179.62 (43.15 154.88 (41.45
Cau (ng/ml) 193.84 i 83.6; 168.36 i 69.7;
Toax (AD)* 11.00 (5.00-36.00) 7.00 (5.00-24.00)
t2 (hr) 50.49 + 15.20 50.82 + 18.50
K, (hr') 1.49E-02 + 4. 29E-03 1.51E-02 + 4 44E-03
MRT (hr) 6931420.00 70.03 +23.78
- M/P Ratio 5.94 4285 6.35+3.21

* median (min — max)

(FED/FASTING) RELATIVE BIOAVAILABILITY ASSESSMENTS FOR BUPROPION THREOAMINO

ALCOHOL:
| Parameter 90% C.1. Ratio of Means Intra-Subject CY
AUCG,, 106.31% to 119.80% 112.86% 17.36%
AUCy ;¢ 105.67% to 119.42% 112.34% 17.99%
o 107.44% t0 125.18% 115.97% 2258%
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Mean plasma Bupropion Erythroamino alcohol concentration versus time

plasma concentration (ng/mL)

10

Fr—== TREATMENT A: Buprapion HBr XL Tablet, 1 x 348 mg, Lot#: 06C159F, fed
S—6—3 TREATMENT B: Bupropion HBr XL Tabiet, 1 x 348 mg, Lot#: 06C159F, Fasted

PHARMACOKINETIC PARAMETERS FOR BUPROPION ERYTHROAMINO ALCOHOL:

Geometiic Mean (%CV)
Pharmacokinetic Acrithmetic Mean + SD
Parameters Bupropion HBr XL 348 mg Tablets (A) Bupropion HBr XL 348 mg Tablets (B)
(Fed) (n=48) {Fasted) (n=48)
AUCG,, 1827.80(41.59) 1602.42 (43.32)
| (ng-ht/mL) 1976.58 + 822.09 1762.94 + 763.75
AUCqqr 192292 (40.33) 1701.69 (41.91)
(ng-hr/mL) 206929 + 834.50 1860.34 + 779.59
, 33.52(29.90 28.94 (29.09
Conax (ng/ml) a0 eroh Y
Trnax (RD)* 14.00 (8.00-36.00) 14.00 (5.00-36.00)
tin (hr) 3181732 3109784
K (r) 2.28E-02  4.82E-03 2.36E-02 + 5.60E-03
MRT (kr) 53311139 51.58 +11.29
M/P Ratio 1.11£0.38 1.18 +0.42 .

* median (min — max)

" (FED/FASTING) RELATIVE BIOAVAILABILITY ASSESSMENTS FOR BUPROPION

ERYTHROAMINO ALCOHOL:
Parameter 90% C.1. Ratio of Means Intra-Subject CV
AUC,, 106.29% to 122.40% 114.07% 2081% '
AUCq ¢ 105.83% to 120.66% 113.00% 1932%
Crazx 108.36% to 123.83% 115.84% 19.66%
COMMENTS

1.Bupropion AUC and , bupropion threoamino alcohol Cmax values were
slightly outside the 90% CI under fed condition. " All other post prandial
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parameters for bupropion, bupropion erythroamino alcohol, bupropion
threoamino alcohol and hydroxybupropion were within the 80-125% Cl

“range. The changes in the point estimate ratios were for bupropion AUC
(19%) and for bupropion threoamino alcohol Cmax (15%). These changes
are not clinically significant.

STUDY 3230 A Two-Way Crossover, Open-Label, Multiple-Dose
Fasting, Comparative Bioavailability HBr

OBJECTIVES

This study was designed to evaluate the relative bioavailability of Bupropion HBr XL
348 mg Tablets compared to the reference Wellbutrin XL® 300 mg Tablets under steady-
state, fasting conditions:

1) Bupropion HBr XL 348 mg Tablets (manufactured by or for Biovail Corporation,
Canada or its subsidiaries)

2) Wellbutrin XL® 300 mg Tablets (manufactured by Biovail Corporation, Canada for
GlaxoSmithKline, USA)

METHODS AND PROCEDURES

Study Design

The study followed a randomized, open-label, multiple-dose, two-way crossover design
in 48 normal, healthy, non-smoking male and female subjects under fasting conditions.

Sulfects were admitted to the clinic the day before Day | dosing, and remained until the
maning of Day 14 (following the 24.00 hour post-dosc blood draw of Day-13) for each
period, at which time they were allowed o leave the clinic. Following an overnight fast
of at least 10 hours, subjects recaived | Wellbutrin XL* 150 mg Tablet for dose titration
on Days 1 to 3 of each siudy period. Following an overnight fast of at lcast 10 hours,
subjects received either 1 Bupropion HBr XL 348 mg Tablet or 1 Wellbutrin XL*
300 mg Tablet an Dayz 4 (o 13 of each study period.

Following an ovemight fast of at lcast 1 hours, subjocts received the following treatment
at 0.00 hour on Days 1 to 3:

Dose Titration (Days 1 to 3): One Wellbarrin XL*® 150 mg Tablct with 240 mL of
ambient temperature water (Daily Dose = 150 mg).

Following an ovemight fast of at least 10 hours, subjects received the following
treatments at 0.00 hour on Days 4 to 13 accarding to the randomization scheme shown in
Section 16.1.7:

Treatment A (Days 4 to 13} One Bupropion HBr XL 348 mg Tablet with 240 mL of
ambient temperatare water (Daily Treatment Dose ~ 348 mig).

Treatment B (Days 4 fo 13): One Wellbutrin XL® 360 mg Tablet with 240 ml of
ambient temperature water (Daily Treatment Dose = 300 mg).
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Welfbutrin XL* 150 mg Tablcts

Manufactured by: Biovail Corporation, Canads for GlaxoSmithKiine, USA
Lot & 0SKOTTR

Datc of Manufactine: Sep 06105

Expiry Date: 02/07

Treatineat A:
Buprapion. HBr X1. 348 mg Tablets b(4)
{patency vafuc - of [abel chuim} _
Lot #: 06C159P
Date of Manufacture: March 406
«  White to atf-white round shaped tablets.

Treatment B:

Wellbatin XL* 300 mg Tablets

{potency value : — ° of label claim)

Manufacturer: Biovail Corporation, Canada far QlaxeSmithKline, USA b 4
Lot #: 08COVGP ( )
Explry Date: 0707

Date of Manufactuee: Feb 07/06

Blood Samples

Days L, 16, 11, and 12: 0.00 hour (pre-dase)
Day 1% 0.00 (pre-dosc). 1.00, 2.00, 3.00, 4.00, 5.00, 6.00, 7.60, $.00, 10.00, 12.00,

14.00, 16.00, 20.00, and 24.00 bours post-dose.

There were no blood samples taken on Days 2, 3, 4, 5,6, 7, §, and 9. Al pre-dose blood
samples were drawn within 10 minutes before dosing.

There was a 14 day washout period between study treatments.

SUBJECT DEMOGRAPHICS
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Height/

Subject Raoa Sender &Ge Height  Waight HEIL Weight
Ho, {ysacs) {cm) (kgl fkgfm2) Ratiok)
001 dispanic Mala 47 1722 8% 27.4 22

Q02 Slack PFanala 22 143 16 28.4§ 214
[elex] Hispanic #ale kL 13z 5 25.4 229
[T ) slack Fapala 24 171 (1] 2.4 &99
aos Caucasian Yale 43 148 80 #3.3 Zro
G06 3lack Pemale WU iag 1Q0 29.5 184

«303 3lack Malm EL 18 03 27.1 207
ao8 Asian fapals 45 1553 a4 2%.3 230
[123 SQucasisc Hale 46 148 iz 259 233
o0 Cancazian Female 44 186 7 27.% 21€
233 Adack Hale 44 188 86 26.5 209

+4%3 fapcxsian Femals 26 185 €2 25,3 239
13 3luck ¥ale 32 1723 86 28.7 ZaL
(L] Catcasian Fanale 44 181 & 28.% 206

L2333 Caurdsian #ia 45 185 93 23.2 182
0té 3lack Fapaisa P13 i61 64 . 24.7 252
ard Alack Hale 8 1%t 7T 26.3 222
oxg Black Fonsle 23 181 €6 25.5 244
org 3lack Hale 38 181 so 215 251
oz2q alack Teaals 28 155 &2 5.8 25¢
a2zt Capcasize - Male 42 1724 T 24.4 236
0z2 fauncaszian Female 34 162 x4 z2.% 2%
Qz2 faucasiae Nele 41 1% T3 25§ 232
24 #ispanic Famske 43 162 33 30,2 306

525 Caucr9iat Hale 47 iy a1 Z&. R s
{2¢ Himpanic Zamate 44 156 63 5.8 248
G371 Hiapanic Mala ? 145 ez 21.2 prid
d28 aAsian Famaie 47 164 61 23.8 362
429 Hispanic Hale ] 173 5% 25.1 1
936 Caacagias Fumals 7 181 4% 5.1 248
231 gleck Hala 37 197 k) 37,2 197
432 Hispanic Fatnaie k23 193 1] I4.8 I64
o33 Yispanic Hals 41 173 1 271 214

“@34 Asiso Femate 28 1sa 32 26,3 344
t33 slack Hale 18 173 B3 b B4 234
a3s Black Femsle 3 13§ (33 23.% 255

~437 Caucaziac Hale 48 173 ERd 6.2 222

=535 Caucasian Fegale 3% 15% 54 3.7 285
433 Cagcagiaa Hale 2% itz i 24.5 42
4G Hispanic Famala 3z 169 €3 22.1 259
D41 Yizpanic Hele gD 176 &5 27.4 2Q7
942 Hizpanic Fewale s 152 52 22.% 2392
343 Tacazisc Mels 13 179 8 5.3 140
od4 Cacazian Fealn % 153 61 28.3 251
545 Ralan Mals -3 166 €3 22.2 287
ods Aslan Femals %5 147 =3 4.8 253

PHARMACOKINETIC PARAMETERS

The pharmacokinetic parameters for bupropion, bupropion erythroamino alcohol,
bupropian threoamine alcohol, and hydroxybupropion derived for bath treatmeats were:

Primary parameters;

- AUC, = arca under the concentration-time curve throughout a dosing interval
(x=24) )

- Cot = concentration at the end of a dosing interval during multiple dosing

7 . = maximum plasma concentration after dosing

STATISTICAL

ANOVAs were perfonmed on the In-transformed data for AUC,, Cpeme. Caegs a0d Conia
ANOVAs were also performed on the untransformed data to compare the MRT, M/P
ratio, % Fluctuation, and % Swing. Based on the ANOVA results and the palr-wise
comparisons of the In-transforined data, the intra-subject CV, the relative ratics of the
geometric means, and the 90% geometric C.{. were determined for alf In-transformed
parameters (with the cxecption of Cuq). Tre was analyzed using souparametric
methods. The cquality. of treatment effect in both scquences was evaluated using
Wilcoxon rank-sum tests. The mean shift between the two ticatinents was estimated by
the median unbiased Hodges-Lebmann estimate and 90% exact CL
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STUDY 3230

First Subject Dosed April 11, 2006
First Sample Analyzed May 23, 2006
Last Sample Analyzed June 9, 2006
Total Storage Time 60 days
Parameter | Bupropion Bupropion Bupropion Hydroxybupropion
Erythroamino | Threoamino
Alcohol Alcohol
Method HPLC with HPLC with .HPLC with HPLC with Mass
Mass Mass Mass Spectrometric
Spectrometri | Spectrometric | Spectrometri | Detection
¢ Detection | Detection | ¢ Detection
Sensitivity/ | 1 ng/mi 1 ng/mi 1 ng/mi 4 ng/ml
FLOQ
Linearity 1-1023 1-1023 ng/ml | 1-1023 ng/ml | 4-3999 ng/ml
(Standard | ng/ml
curve
samples)
Quality 3,191,767 | 3,191,767 3,191,767 11.7, 749, 2999
Control ng/ml ng/mi - ng/mi ng/mi
(QC) ‘
Samples
Precision [64% @1 |87% @1 7.0% @1 52% @ 3 ng/mi
of ng/ml ng/mi - ng/mi 5.6%@3999 ng/mi
Standards | 4.9%@ 1023 | 5.2%@ 4.2%@ 1023
(%CV) ng/ml 1023ng/mi ng/ml
Precision 7.2 %@ 3 10 %@ 3 9.3%@ 3 7.8 %@ 11.7 ng/ml
of QC ng/mi ng/mi ng/mi 9.9 %@ 2999 ng/ml
Samples 7.0 %@ 767 |6.2 %@ 767 6.0%@ 767
(%CV) ng/ml ng/ml ng/ml
‘Accuracy | 102%@ 1 102%@ 1 101%@ 1 102%@ 3 ng/mi
of ng/ml ng/mi ng/ml 99%@ 3999ng/ml
Standards | 100%@ 100%@ 1023 | 100%@
(%) 1023 ng/ml | ng/ml 1023 ng/ml
Accuracy |97 %@ 3 98 %@ 3 98 %@ 3 100 %@ 11.7ng/ml
of QC ng/ml ng/ml ‘ng/ml 105 %@ 2999
Samples 104 %@ 767 | 103 %@ 767 | 105 %@ 767 | ng/mi
(%) ng/mi ng/m| ng/mi
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RESULTS

Diamonds —Bupropion XL Treatment B
Triangles Bupropion HBr XL Treatment A

Summary.’statisticg.o.f. pharmagglgiln_e.ti'g parameters, of ngrggion at steady-state in healthy subjects.

T . Geometric Mean (%CV)
Pharmacokinetic Arithmetic Mean £ SD
Parameters Bupropion HBr X1, 348 mg - Wellbutrin XL® 300 mg
Tablets (A) (n=38) Tablets (B) (n=38)
AUC, 1362.44 (24.53) 1541.27 (20.43)
| (og-hr/mL) 1409.24 + 345.72 1575.03 + 321.80
129.86 (28.44) 151.03 (27.15)

Cuuax (2g/mL) 13433 + 38.20 156.83 + 42.57

_ 2472 (37.50) 26.95 (31.48)
Cuin (ng/mL) 26.60+9.98 28.32+8.92

56.77 (24.53) 6422 (20.43)
Cavg (ng/mL) 58.724 14.41 65.63 % 1341
Tusax (hr)* 4.01 (2.00 - 7.00) 4.50 (3.00 - 7.00)
| Degree of -
Fluctuation (%) 187.51 £ 53.50 195.47 + 47.80
Degree of 475.44 28021 499.74 + 22853
Swing (%) o
MRT (hr) 912+0.72 9.76 £ 0.69
* median (min — max)
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Triangles-Treatment A Bupropion HBr XL
Diamonds- Treatment B Bupropion XL

Table 11.4.2 Sumwnary statistics of phannacokinetic paremetery of Rydroxybaprepion
of stzady state in kealtky subjects (Treatment A & B)

Geometric Mean (4CV)
Pharmacokivetic Arithmetic Mean =SB .
Parameters Bugirepion HBr XL 348 mg Wellbatriz XL® 306 mg

Tablits (A) (a=38) Tablets (B) (u=38}

AUC, 2181579 (29.60} 25099.08 (29.19)

(ng-he/mLy 22879.88 £ 677148 26180.58 + 7642.05
i 1158.34 (28.06) 134433 29.47)

C: (ng/mi) 1208.44 £ 33924 1403.10 £ 412.63
] _ 762.55 (34.99) $93.98 (12.81)
Cia (ng/mlb.) $14.67 + 285.03 944,00 + 309.69
_ 08.99 (26.0) 1045.80 (29.19)

Cong (agnl) 953334 282.14 1090.86 & 318.42
Tose (11)* 6.00 (3.00-10.00) 7.00 (4.00-10.02)

- Degree of -

Fluctuation (%) 43464 1688 £3.12+17.82
Degree of 742574 52.19 4 26.83
Swiag (%) 53974125, 52,1 s

MRT (1} 11524031 1L.51 £+ 039

BT Ratic 15.57 £ 4.20 5,97 :4.84
* median (min - aax)
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Triangles-Treatment A Bupropion HBr XL
Diamonds- Treatment B Bupropion XL

Talle }1.4.3 Summary statisticc of pharmacokinetic parameters of Supropion

thragamine alcohal ar steady state in kealthy subjects (Treatment A & B

Geametric Mean (%CV)
Pharmacokinetic | Arithmetic Mean + 5B
Paramefers Buprepion HBr XL 348 mg Wellbutris XL° 300 mg
U . Xablets (A) (n=28) Tablcts (B} (a=38)
AUC, 284206 (3735) 9768 54 (27 .53)
(ng-hrfmL) 9446.28 + 3528.05 10112.95 + 278398
o 486,58 (34.68) S41.95 (26.73)
Cones {ngfml) $14.82 & 178.53 $60.74 + 149.88
‘ , 28278 (47.91} 318.60 (34.19)
Conin (ng/mL) 312.46 + 149.7C 335.65 + 114.75
P 368.42 (37.35) 407 02 (2753)
Cun (rafml) 393,60 + 147.00 A21ITELI600
T (hEY* 600 (3400 - 10.00) 7.00_(5.00 - 14.00)
Diegree of :
Flacteation (%) 5517 £ 18.45 55.08 + 19.06
Degree of -
7498 + 32, 378 £ 31.30
Swing (34) 498 + 32.28 it
MRT (hr) 11,39+ 037 11604078
[ MIF Ratlo _ 6.76 £ 2.29 6.60 +2.34
* median (Indn — max}
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Triangles—Treatment A Bupropion HBr XL
Diamonds- Treatment B Bupropion XL

Table [1.44 Sununmary statistics of pharmacobinetic parameiers of bupropion
stitkroaning alcokol at steady state in kealthey subjects (Treatowent A & By

Geemetric Mean (%CV)
Fharnmacokinetic . Arithmetic Mean 8D i
Parameters Bupropion HBr XL 348 mg Wellbutris XL® 360 me
_ __ Tablets (A) (a=38) Tablets (8) (0=39)
AUC, 1922.76 (29.01) 20015t €207
1 (ng-wsmL) 2008.09 £ 552.74 2143.79 £ 473.12
o (ugfil 9998 (27.31) 10826 (23.57)
wax (gl 10393 +24.38 111.35 £ 26.25
_ 6746 (35.71) 7601 (2597
Coun (ngfml.} 72,00 + 25,71 78.52 420.39
' 80.11 (22.01) £7.15 (207
Core (/L) 8371+ 2428 $9.32 19.71
T (h)* 7.00 (5.00- 14.00) 7.00 (5.00 - 12.00}
Degree of : v
Fluctaation (%) 1046 & 1&49‘ 3710+ 1422
Degree of . 3.65 +
Swing (%) 50.16 £ 24:94 43.65+ 19.18
MET () 1154032 11.72 £0.25
M/P Rafie 147 £0.45 140 % 0.42
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Tebiz 1146 Comparison of pharmacokinetic paramelérs of baproplon of sizady state
it Bealthy subjects (Treahment A vs. B)
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Table 11.4.7 Comparison of phermacokinetic parameters of Rydeoxybupropion at
steady state it healihy subjects (Treapuent A vs. B)
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Table 11.48 Camparison of phannacokinstlc pararsters of hupropion threoamtina
wlcokol at steady stave in healthy subjects (Treatment A vi. B}

Ratln of Meass

Intra-Subject CV__

15 %n 1%

0E6%

1433%

— H A% $91%

0 02%

1638

3% $543%

ER19%

1721%

Table 1149 Comparison of pharmacokinetic paromnetsrs of bupraplon eryihroansing

alcokel at steady state i healily subfects (Treatment A ve. B}

FParameder
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Ritioof Meiis | I
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37 32% 1 97.69%
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G
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COMMENTS:

1. The relative BA study indicates that at comparable molar doses of 348 mg of

. bupropion hydrobromide and 300 mg of bupropion hydrochloride the
hydrobromide salt is only 90% as available as the HCL salt. Cmax values are
comparable. This decreased BA is also reflected in the ratios of the metabolites
bupropion erythroamino alcohol, bupropion threoamino alcohol and
hydroxybupropion of bupropion hydrobromide being approximately 90% of those
for the bupropion hydrochloride. -
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APPENDIX | EFFECT OF ALCOHOL ON DISSOLUTION

Confidential
Introduction

. “Dose dumping” is defined as rapid drug release in a shott period of time of the entire
amount or a significant fraction of the drug contained in a modified release dosage form.
Depending on the therapeutic indication and the therapeutic index of a drug, dose
dumping can pose a significant risk to patients due to safety issues related to the high
€Xposure. : :

Biovail has developed bupropion hydrobromide exterided release tablets (bupropion HBr
-XL), 174 mg and 348 mg, modified release dosage forms. In order to assess the risk of
alcohol-induced dose dumping, Biovail has evaluated bupropion HBr XL tablets by
conducting in-vitro dissolution experiments under varying concentrations of ethanol in
0.IN HCL

" The dissolution method proposed in the NDA 22-108 submission was used for the in-
vitro dissolution experiments, with the exception of varying the composition of the o
dissolution medium. The dissolution parameters are shown below.

Apperatus:  USP Apparatus 1 (baskets)
Medium: 0.IN HCL; 900 ml_ -
Basket Speed: 75 rpm

Wavelength: 252 nm

Cell: 1 mm

In-Vitro Dissolution Experiments

Samples of bupropion HBr XL tabléts, 174 mg and 348 mg, were tested in a range of
dissolution media as shown in Table 1.

Table 1 Summary of Dissolution Experiments
Strength Lot Number | Date of Manufacture | Media (% V/V Ethanol)
174 mg 06C611 April 2006. 0.INHCI ] h 4
‘ 0.IN HC1 : Ethanol ( )
0.IN HCI : Ethanol i '
. 0.IN HCI1 : Ethanol ] l
348 mg 06C468 March 2006 - 1 0.INHCI i
' ' 0.INHCI : Ethanol 1
0.IN HCI : Ethanol | —
0.INHCI : Bthanol i
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Dissolation Results

Figure 1 shows the dissolution profiles, for the first 2 hours (120 minutes) of the dissolution
tun, of the 174 mg strength in 0.IN HCl and in 0.1N HCl with added ethanol

: Flguxe 2 shows comparative dissolution profiles for thel74 mg slmngth from 20-hour
dissolution run in 0.1N HCL versus 0.IN HCl+ — EtOH.

Figure 3 shows the dissolution profiles, for the first 2 hours (120 minutes) of the dissolution
un, of the 348 mg strength in 0.1N HCl and in 0.1N HCl with added ethanol ———

—

1

Figure 4 shows comparative dissolution _pmﬁlés for the 348 mg strength from 20-hour
dissolution run m 0.1IN HCL versus 0.INHCl + — EtOH.

Table2 througli Table 2C are dissolution data for the 174 mg strength, in 0.1N HCI and in
0.1N HCl with added ethanol : - with time points taken every 15 minutes up
to 120 minutes,

Table 3 through Table 3C are dissolution data for the 348 mg strength, in 0.1N HCl and in
0.IN HCI with added ethanol =~ — , with time points taken every 15 minutes up
to 120 minutes. '

Table 4 displays results for the 174 mg strength from the dissolution run up to 20 hours in 0.1IN
HCl and 0.IN HCL + "EtOH.

Table 5 displays results for the 348 mg strength from the dissolution run up to 20 hours in 0.IN
HCl and 0.IN HC1 + BtOH.
Conclusion

The in-vitro dissolution results show no potential of ethanol-induced dose dumping with the
bupropion hydrobromide extended release tablets.
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APPENDIX II-DSI REPORT

Amalia informed me this morning that you recently inquired about the inspection for NDA 22-108 (
Bupropion Hydrobromide ER tablets) at Biovail Contract Research, Toronto, Canada (Biovail).
Please be informed that we just completed the inspection for both the clinical and analytical
portions of Study 3230 at Biovail. The following 483 items were issued to study site following the
inspection: '

1. The firm did not include all data in their final pharmacokinetic and statistical analyses.
Specifically, data for subjects #019 and #033 were excluded when their bupropion and active
metabolite levels were found to be ether very low or below the limit of quanitation following drug
administration. An investigation by the principal investigator (Pl) failed to identify a root cause.
During the interview with the P1, both subjects #019 and #033 stated they ingested the study
drugs as directed and denied any noncompliance.

2. The firm failed to include in the analytical report all valid precision and accuracy (PA) data
generated during a partial assay re-validation in June 2006 following completion of all sample
analyses. Specifically, the precision and accuracy of the assay was re-validated by Biovail

- Bioanalytical Laboratory due to a deviation in the method SOP (i.e., the concentration of the
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_ internal standard solution used in all analytical runs was 10 times higher due to a preparation
error.) Four PA runs were conducted during the re-validation. PA Runs # 1, 2, and 4 yielded
-good results and were included in the analytical report. PA Run #3 yielded poor results and was
excluded without a valid reason.

3. Concentrations of the quality control samples (QCs) for Bupropion Erythoamino Alcohol (BEA;
a bupropion active metabolite) used in the analytical runs are not relevant to the BEA
concentrations observed in plasma samples of study subjects. For example, the mean peak
concentrations (Cmax) for BEA from study subjects following drug administration are 103+- 28.4
ng/mi for the test product and 111.4+- 26.3 ng/ml for the reference product, but the BEA QCs
used to monitor performance of analytical runs are 3 ng/ml (low QC), 192 ng/ml (mid QC), and
768 ng/mi (high QC).

APPENDIX Ill-FDA RESPONSE TO DSI REPORT AND
REQUESTED FOLLOW-UP BY FIRM

We have taken a look at the inspection report issued by the Division of Scientific
investigations and we agree with the following points:

1. The OCP reviewer should decide whether the Period 2 data
from subjects 019 and 033 should be excluded from the
bioequivalence determination.

2.The BEA (Bupropion Erythoamino Alcohol) data for subjects 022 and 023 are not
_reliable due to the objectionable finding discussed in 483 Item 3.

3. The assay is not adequately re-validated at LLOQ (1 ng/ml)
for the active metabolite, hydroxybupropion. However, this
should not have a significant impact on the study results

as majority of the hydroxybupropion data are higher than

the LLOQ.

For item # 1 no further action is required by the firm since the OCP recommendation would
be to delete these subjects and indeed in the submitted analysis they were not included.

For item # 2 an action by the firm is requested. The Bupropion Erythoamino Alcohol
(BEA) levels should be deleted for subjects #022 and #023 and the analysis repeated.

For item # 3 no further action is required.
The sponsor submitted this analysis on June 5, 2007. See Tables on page

14. Deletion of subjects # 22 and 23 did not have any lmpact on the results
for BEA (Bupropion Erythoamino Alcohol)
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Office of Clinical Pharmacology and Biopharmaceutics

New Drug Application Filing and Review Form

General Information About the Submission

. Information Information
NDA Number - 22-108 : Brand Name -
OCPB Division (1, I, III) i Generic Name Bupropion Hydrobromide
. ER
Medical Division Psychiatry Drug Class
OCPB Reviewer Andre Jackson Indication(s) Depression
OCPB Team Leader Raman Baweja Dosage Form Tablets
Dosing Regimen QOuce/day
Date of Submission September 27, 2006 Route of Administration Oral
Estimated Due Date of OCPB Review | June 9, 2007 Sponsor Biovail
PDUFA Due Date July 28, 2007 Priority Classification IS
Division Due Date June 26, 2007
Clin. Pharm. and Biopharm. Information
“X" ifincluded | Number of Number of Critical Comments If any
at filing studies studies
submitted . reviewed
STUDY TYPE
Table of Contents present and X
sufficient to locate reports, tables, data,
etc.
Tabular Listing of All Human Studies X
HPK Summary X
Labeling X
Reference Bioanalytical and Analytical X
Methods
|._Clinical Pharmacology
Mass balance:
Isozyme characterization:
Blood/plasma ratio:
Plasma protein binding:
Pharmacokinetics (e.g., Phase ) -
Healthy Volunteers-
single dose:
multiple dose:
Patients-
single dose:
multiple dose:
Dose proportionality -
fasting / non-fasting single dose: | x 1 Study 3228 (B06-

755PK-10121) A Two-
Way Crossover,
Open-label, Single-
dose, Fasting, Dosage
Strength.
Proportionality Study
of Two Strenghts of
Bupropion HBr

XL Tablets (2 x 174
mg Versus 1 X 348
mg) in Normal,
Healthy, Non-Smoking
Male and Female
Subjects

fasling / non-fasting multiple dose:

Drug-drug interaction studies -

In-vive effects on primary drug:

b(4)



In-vivo effects of primary drug:

In-vitro:
Subpopulation studies -
ethnicity: Influence of intrinsic
and extrinsic factors on
the pharmacokinetics
of bupropion hbr xlI
tablets-Summary study
report
gender:
pediatrics:
geriatrics:

renal impairment:

hepatic impairment:

PD:

Phase 2:

Phase 3:

PK/PD:

Phase 1 and/or 2, proof of concept:

Phase 3 clinical trial:

Population Analyses -

Data rich:

Data sparse:

il. Biopharmaceutics

Absolute bioavailability:

Relative bioavailability -

solution as reference:

alternate formulation as reference:

Bioequivalence studies -

traditional design; single / multi dose:

Study 3230 A Two-
Way Crossover, Open-
Label, Multiple-

Dose Fasting,
Comparative
Biovavailability HBr
348 mg

Tablets versus
Wellbutrin XL®
300mg Tablets in
Normal,

Healthy, Non-Smoking
Male and Female
subjects

replicate design; single / multi dose:

Food-drug interaction studies:

Study 3229 (B06-
754PK-10121) A Two-
Way Crossover,
Open-Label, Single-
Dose, Food-Effect
Study of

Bupropion HBr XL 348
mg Tablets in Normal,
Healthy,
Non-Smoking Male
and Female Subjects




Dissolution: X 1 Method mentioned but data
could not be located

(IVIVC):

Bio-wavier request based on BCS

BCS class

Hl. Other CPB Studies

Genotype/phenotype studies:

Chronophammacokinetics

Pediatric development plan

Literature References

Total Number of Studies

Filability and QBR comments

“X"ifyes Comments

Application fileable ? X Reasons if the application is not filable (or an attachment if applicable)
: For example, is clinical formulation the same as the to-be-marketed one?

Comments sent to firm ? Comments have been sent to firm (or attachment included). FDA letter date

if applicable.
QBR questions (key issues to be 1. Does the Bupropion Hydrobromide ER tablets give comparable plasma
considered) levels as Wellbutrin XL?

2. s there a food effect on Bupropion Hydrobromide ER tablets ?
3. s Bupropion Hydrobromide ER tablets dose proportional over the
proposed dosage range 174 mg to 348 mg in healthy adults?

Other comments or information not
included above

Primary reviewer Signature and Date

Secondary reviewer Signature and Date

CC: NDA HFD-850 (Electronic Entry or Lee), HFD-120 (CSO), HFD-860 (Baweja, Jackson, Mehta ), CDR
{Biopharm-CDR)
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Clinical Pharmacology and Biopharmaceutics Review

IND: 73,781 (Serial No. 000)

Drug: Bupropion Hydrobromide Extended Release Tablets —-———remr h( 4)
Sponsor: Bioavail Technologies

Indication: Major Depressive Disorder (MDD)

Type of Submission; 30 Day SRD
Submission Date: October 24, 2005
OCPB Consult: 11/1/05

Reviewer: Kofi A. Kumi, Ph.D.
Team Leader: Raman Baweja, Ph.D.
Background: Wellbutrin (bupropion hydrochloride) is approved for treatment of major depressive
disorder (MDD). Bupropion is commercially available in the form of a hydrochloride (HCI) salt
as an immediate release (Wellbutrin), a sustained release (Wellbutrin SR) and an extended release
(Wellbutrin XL). The sponsor has developed a new salt of anapproved drug, Wellbutrin XL
(bupropion hydrochloride extended-release tablets) which is manufactured by Bioavail
Corporation and marketed by GlaxoSmithKline. The sponsor states that the new bupropion salt,
(hydrobromide (HBR)) has an enhanced absorption (EA) and come in tablet strengths ™
The sponsor states the new formulation will provide equivalent peak and systemic
exposure of bupropion relative to Wellbutrin XL at a lower dose of the active ingredient = ~——- b(M
T ———

The mean elimination half-life (+SD) of bupropion after chronic dosing is 21 + 9 hours and
steady state plasma concentrations are reported to be reached within 8 days. Three metabolites
have been shown to be active: hydroxybupropion, threohydrobupropion and
erythrohydrobupropion. In vitro findings suggest that CYP2B6 is the principal isoenzyme
involved in the formation of hydroxybupropion, while CYP450 isoenzymes are not involved in
the formation of threohydrobupropion. Bupropion and hydroxybupropion are inhibitors of
CYP2D6 isoenzyme in vitro. Oxidation of the bupropion side chain results in the formation of a
glycine conjugate of meta-chlorobenzoic acid, which is then excreted as the major urinary
metabolite. Bupropion and its metabolites exhibit linear kinetics following chronic administration
of 300 to 450 mg/day. ~

The sponsor plans to evaluate the new bupropion HBR (EA) formulation in three Phase 1 studies
in normal volunteers in order to determine bioequivalence to the RLD. The Pharmacokinetic
program include consists of a steady state fasting study, a food effect study and a single-dose
dosage proportionality study. The spomsor plans to dose the subjects at or below the approved
dose of bupropion, in accordance with the approved Prescribing Information for Wellbutrin XL.
The proposed pharmacokinetic program is designed to demonstrate the bioequivalence between
the new bupropion HBR EA and Wellbutrin XL in healthy males and females. Following a
finding of bioequivalence to the RLD (Wellbutrin XL.), the sponsor intends to submit an NDA
under section 505(b)(2) of the Act and 21 CFR 314.54 and related regulations.
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New Protocol
Food Effect Study:

Study Title (B05-702PK-10121): A Two-Way Crossover, Open-Label, Single-Dose,
Pharmacokinetic, Food Effect Study On Bupropion HBr EA 300 mg Tablets in Normal Healthy
Non-Smoking Male and Female Subjects. '

Objectives: To evaluate the effect of the FDA high-fat breakfast versus fasting conditions on the
pharmacokinetics of bupropion from a test formulation of Bupropion HBr EA 300 mg Tablets

The synopsis of the study is attached.
Comments Specific to Protocol B05-702PK-10121
1) There are no comments speciﬁé to Protocol B05-702PK-10121 from a clinical

pharmacology and biopharmaceutics perspective. The study can proceed from a clinical
pharmacology and biopharmaceutics perspective.

Dose Proportionality Study:

Study Title (Protocol B05-704PK-10121): A two way, cross-over, open-label, single dose ,
fasting, dosage strength proportionality study of two strengths of Bupropion HBr EA Tablets (2 x
150 mg vs 1 x 300 mg) in normal, healthy, non-smoking male and female subjects

Objectives: To evaluate the dosage strength proportionality of two strengths of Bupropion HBr
Enhanced Absorption Tablets When administered as 2 x 150 mg and 1 x 300 mg strengths under
single dose fasting conditions :

Comments Specific to Protocol B05-704PK-10121
1) Dose proportionality cannot be adequately ascertained from the study as designed. It is
recommended that an appropriate dose proportionality study be conducted. The-study as -
designed is a dose equivalency study.
General Comments:
1) Itis recommended that the sponsor provide details of the design of the steady state

multiple dose study of Bupropion HBr EA compared to a reference listed drug,
2) Please forward Comment #1 to the sponsor
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Kofi A. Kumi, Ph.D.

RD/FT Initialed by Raman Baweja, Ph.D.
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2. STUDY SYNOPSIS

The objective of this study is to evaluate the effect of the Food and Drug
Administration (FDA) high-fat breakfast versus fasting conditions on the
pharmacokinetics of bupropion from a test formulation of Bupropion HBr EA
(Enhanced Absorption) 300 mg Tablets.

Experimental Design

A randomized, two-way crossover, open-abe!, single-dose, food-effect design.

Subjects

Forty-eight nonmal, healthy, non-smoking male and female subjects.

Drug Administration

Subjects will receive one of the foflowing treatments at 0.0 hour on Day 1 of
each study period, according to a randomization scheme:

Treatment A:

Following an ovemight fast of at least ten hours, and 30 minutes after the start
of a high fat content breakfast, one Bufiropion HBr EA 300 mg Tablet with
240 mi. of ambient temperature water.

(YTreatment dose = 300 mg).

Treatment B:

Following. an ovemight fast of at least ten hours, one Bupropion HBr EA
300 mg Tablet with 240 mL of ambient temperature water.
(Treatment dose = 300 mg).

Length of Study

This study consists of two 11-day periods separated by at least a two-week
washout period between treatments.

Sample Collection

Twenty-two blood samples (4 mlL each) will be drawn in each period according
to the following schedule: 0.0 (pre-drug), 1.0, 2.0, 3.0, 4.0, 5.0, 6.0, 7.0, 8.0,
10.0, 12.0, 14.0, 16.0, 20.0, 24.0, 36.0, 48.0, 60.0, 72.0, 120.0, 168.0, and
216.0 hours post-deug administration.

Total Blood Volume

203 mL of blood will be taken from male subjects and 213 mil. of blood will be
taken from fermale subjects, including the volume for pre-study clinical blood
tests, serum f-human chorionic gonadotropin (8-CG) test for female subjects at
check-in for each study period, and end-of-study clinical blood tests.

Study Confinement

Subjects will be institutionalized the day prior to Day 1 dosing and will remain in
the clinic up until the 24.0 hour blood sample time point for each study pericd at
which time they may leave the clinic and retum for subsequent draws.
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Subject Monitoring

The Principal Investigator, or Sub-nvestigator (ie., an Ontario-licensed
physician), wil be on-site, within the proximity of the subject confinernent area,
at least 30 minutes prior to the standard high fat content breakfast and for the
fiest eight hours following drug administration. At the time of drug
administration, the Principal investigator, or Sub-investigator, shall be present
in the dosing area. For the duration of the study, the subjects will be monitored
by Biovail Contract Research (BCR) medical staff for adverse events (AES).
The Principal Investigator, or Sub-investigator, will be available by pager for the
duration of the study. Adverse events will be monitored during each study
period.

Screening and
Mxi-Study Procedures

All subjects will undergo a medical history, medication history, physical
examination (including blood pressure, heart rate and temperature),
electrocardiogram (ECG) and electroericephalogram (EEG) (nommal EEG
within one year) prior to starting the study. Selectad routine cfinical laboratory
measurements, including screens for hepatitis C, hepatitis B-surface antigen,
human immunodeficiency virus (HIV), urine drugs of abuse and urine nicotine
{cotinine) will be performed during screening. In addition, a serum B-CG test
will be performed for all female subjects.

At checkiin for each study period, screens for urine drugs of abuse, urine
nicotine (cotinine) and alcohol (saliva or braathalyzer) will be performed on all
of the subjects. in addition, a serum 8-CG test will be performed for alf female
subjects upon chack-in for each study period,

€nd of Study
Procedures

The physical examination (including blood pressure and heart rale),
hematology. blochemistry measurements (exciuding hepatitis C, hepatitis
B-surface antigen and HIV screens) and urinalysis will be repeated prior to
discharge at the completion of the study.

Phamacokinetics

Phamacokinetic analysis will be conducted using non-compartmental analysis.
Parameters: AUCq AUCo4t: Crac Tmex Ka ty. MRT, and metabolite/parent
(MP) ratio will be caiculated for bupropion, hydroxybupropion, bupropion

Statistical Analyses

Descriptive statistics will be performed for plasma concentrations and for all
phamacokinefi: parameters. Using General Linear Models (GLM) procedures
in Statistical Analysis System (SAS), analysis of variance (ANOVA) will be

performed on In-transformed AUCo., AUCs.« and Cpex and on untransformed
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Ke. MRT, WP ratio and t, at the signiicance tevel of 0.05, The intra-subject
coefficient of variation (CV) will be calculated using the Mean Square Enor
(MSE) from the ANOVA table. The ratio of geometric means and the 90%
geometric confidence interval will be calculated based on the difference in the
LeastSquaresMeans(LSM)ofﬂwe!ansfomledAUCm.AUCo«ande.‘
between the test and reference formulation,

The phammacologic activity-weighted composite (PAWC) at each time-point wil
be calculated by multiplying the molar concentration of each analyte by is
relative potency and adding afl four concentrations. Similar to plasma analyte’
concentration-time data, phammacokinetic parameters for the PAWC wil be
de(emﬂnedandsubjeaedtoﬂaﬁsﬁeelanafysesmoonpareBupmpanBrEA
300 mg Tablets (fed) with Bupropion HBr EA 300 mg Tablets (fasted).

The parameter Tee. will be analyzed Using nonparametric methods. The
equaﬁlyofﬁeamemeﬁecthboﬂ\sequemeswilbeevaluatedushgmuxm
rank-sum tests. The mean shift batween the two treatments will be estimated
byﬁwmed‘anunbiased?hdgeﬂ.ehnmnesﬁmatemdso%emctconﬁdence
interval. The Hodges-Lehmann procedure extends the Wiicoxon rank-sum test
to provide a median unbiased point estimate and an exact confidence interval
for the magnitude of the shift between two populations.
Bommxcyunco«ectedandpotemyomededdatawi!bepmsented‘
Geﬂderanalyslswﬂtbeper(om\edﬁasuﬁablespﬂisobtahedinﬂwesubject
panel,

Safety Data Reporting

Wsafetydatawﬁlbepmsaﬂedinmeﬁnaimpom

The cument version of the Medical Dictionary for Regulatoy Activities
(MedDRA)walbeusedtooodeanddowmxtaﬂMvefseEvems(AEs).

Analytical Method

The plasma concentrations of bupropion, hydroxybupropion, bupropion
mmanﬁmaioohd,bmmpbnewﬁtmhwaloohdwiﬂbeana&zedusinga
validated assay method.
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3. STUDY SCHEMATICS

PROCEDURE

STUDY

SCREENING PERIOD |

STUDY
PERIOD 1t

STUDY

Informed consent

Medical and medication
histori

ECG.

EEG (if necessary)

Blood pressure and heart
rate .

Physical examination

Biochemistry, hematology,
winalysis

| Blochemistry (excluding
hepatilis C and.Hlv screen),

100% Urine drugs of abuse
and urine nicotine (cotinine)
screens

100% Urine drugs of abuse,
glcohol (saliva or

breathalyzer), and, urine
nicotine (cotinine) screens

100% Femate Subjocts:
Sarum 8-CG Tast

Drug administration

Adverse events

Blood collection for plasma
bupropion and metabolites
concentration

.
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2. STUDY SYNOPSIS

The objective of this study is o evaluate the dosage strength proportionality of
two strengths of Bupropion HBr Enhanced Absorption (EA) Tablets when
administeredas2x150mgand1x300mgstr§ngmsundersingledose
fasting conditions.

Experimental Design

A randomized, two-way crossover, open-label, single-dose, fasting design.

Subjects

Forty-eight normal, healthy, non-smoking male and female subjects.

Drug Administration

Subjedsuﬁuqeceiveoneofmefouowmmmemsato.omuronoay1of
each study period, according to a randomization scheme:

Treatment A:

Following an overnight fast of at least 10 hours, two Bupropion HBr EA 150 mg
Tablets with 240 mL of ambient temperature water.
(Treatment dose = 300 mg).

e

Treatment B:
Foliowing an ovemight fast of at least 10 hours, one Bupropion HBr EA 300 mg
Tablet with 240 mL of ambient temperature water.

(Treatment dose = 300 mg).

Length of Study

Thasmdyoonsxshoftwoﬂ-daypenodsseparatedbyaﬂewatm-week
washout period between treatments.

Sample Collection

Twenty-two blood samples (4 mL each) will be drawn in each period according
to the foliowing schedule: 0.0 (pre-dose), 1.0, 2.0, 3.0, 4.0, 5.0, 6.0, 7.0, 8.0,
10,0, 12.0, 14.0, 160, 20.0, 24.0, 36.0, 48.0, 80.0, 72.0, 120.0, 168.0, and
216.0 hours post-dose.

Total Biood Volume

Approximately 203mL of blood will be taken from male subjects and
approximately 213 mi of blood will be taken from female subjects, including the
volume for pre-study cinical blood tests, serum (-human chorionic
gonadotropin (B-CG) pregnancy test for female subjects at check-in for each
study period, and post-study clinical biood tasts.

Study Confinement

Sub;ectswilbehsttmmaﬁzedmedaypmrhoaywosingandwﬂlremainm
the clinic up untdl the 24.0 hour blood sample time point for each study period
at which time they may leave the clinic. Subjects are required to retum for
subsequent draws, :
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Subject Monitoring

The Principal Investigator, or sub-investigator (ie. an Ontario-ficensed
physician), will be on-site, within the proximity of the subject confinement area,
aileastsomlmtespﬁortodoshga'ndformeﬁmahoursfolwhgdmg
administration, Forthedurationofead\smdypeﬁod.mesubjemwlbe
monitored by Biovail Contract Research (BCR) medical staff for adverse events
(AEs). The Principal Inve@ator.oraub-hvestigator.wilbeava!hblebypager
for the duration of the study. ‘

Screening and
Mid-Study Procedures

All subjects will undergo a medical history, medication history, physical
examination (including blood pressure, heart rate and temperature),
electrocardiogram (ECG) and electroencephalogram (EEG) (normal EEG
within one year) prior to starting the study. Selected routine clinical laboratory
measurements, inciuding screens for hepatitis C, hepatitis B-surface antigen,
human immunodeficiency virus (HIV), urine drugs of abuse and urine nicotine
(cotinine) will be performed during screening. AserumB-CGtest\mllbe
performed for all female subjects, ‘

At check-in for each study period, screens for urine drugs of abuse, urine
nboﬁne(ooﬁnine)andsaﬁvaa!mholvdﬂbepedonnedmanofmesubject&A
wump-cewwmbepafounedforaﬂfematesubjec&upondmk-infor
each study period.

Post-Study Procedures

The physical examination (including blood pressure and heart rate),
hemaﬁology blochemistry measursments (excluding hepatitis C,” hepatitis B-
suﬁaoeaﬂngenandﬁwsauens)andumdyshmnbempeatedpnorto
discharge at the completion of the study.

Phamacokinetic analysis will be conducted using non-compartmental analysis.
Parameters: AUCo.+, AUCo-u, Crraxs Trsxe Kuis 15 Mean Residence Tirme {MRT),
and metabofite/parent (M/P) compound ratios will be calculated for buprogion,
hydroxybupropion, bupropion threoamino alcohol, bupropion erythroamino
alcohol,

Thephanmoomicacﬁvﬂymigmwcunposite(PAVVC)atmﬁme-pdntwii
bewculatedbymumplyingmemolarconcenmﬁonofeachmalytebyiu
relativa potency and adding all four concertrations. Similar to plasma analyte
concentrationdime data, pharmacokinetic parameters for the PAWC will be
deteminodandwbjededbshﬁsﬁcalam&sestocome&upmpanBrEA
150 mg Tablets with Bupropion HBr EA 300 mg Tablets.
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Statistical Analyses

Descriptive statistics will be performed for plasma concentrations and for all
pharmacokinetic parameters. Using Genera! Linear Models (GLM) procedures
in Statistical Analysis System (SAS), analysis of varianca (ANOVA) will ba
performed on In-transformed AUCo.., AUCq.u¢ and Cre @nd on untransformed
Ke. MRT, M/P ratio and ty at the significance level of 0.05. The intra-subject
coefficient of variation (CV) will be cakulated using the Mean Square Error
{MSE) from the ANOVA table. The ratio of geometric means and the 90%
geometric confidence interval will be calculated basad on the difference in the
Least Squares Means (LSM) of the In-transformed AUCq, AUCo.4¢ and Crpa:’
between the test formutations.

The parameter Tme Will be analyzed using nonparametric methods. The
equality of theatment effect in both sequenees will be evaluated using Witcoxon
rank-sum tests. The mean shift between the two treatments will be estimated
by the median unblased Hodges-Lehmann estimate and 80% exact confidence
interval. The Hodges-Lehmann pracedure extends the Wilcoxon rank-sum test
to provide a median unbiased point estimate and an exact confidence interval
for the magnitude of the shift between two populations. '

Safety Data Reporting

The safely data will be presented in the final report.

The current version of the Medical Dictionary for Regulatory Activities
(MedDRA) will be used to code and document alt Adverse Events (AEs).

Analytical Method

The plasma concentrations of bupropion, hydroxybupropion, bupropion
threcamino alcohol, bupropion erythroamino alcohol will be analyzed using a |
validated assay method.
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PROCEDURE

SCREENING

STUDY PERIOD
I

STUDY PERIOD
]

POST STUDY

Informed consent

X

X

Medical and medication
histories

ECG

EEG (i necessary)

Blood pressure and heart
rate

Physical examination

Biochemistry, hematology,
urinalysis

Biochemistry (excluding
hepatitis B-surface antigen,
hepatitis C and HiV screen),

uninalysis

100% Urine drugs of abuse
and urine nicotine {cotinine)
8CrOens

100% safiva alcohol screen

100% Female Subjects:
Serum B-CG Test

Drug administration

Adverse events

Blood collection for plasma
bupropion and metabolitas
| concentration analyses
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