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Single-Dose Fasting Bioequivalence Study Review

1. Pharmacokinetic Results

Table 1. Arithmetic Mean Pharmacokinetic Parameters

Mean plasma concentrations are presented in Table and Figure 1

Fasting Bioequivalence Study, Study No. A10-3574, N=24

Bupropion
Test Reference Ratio
Parameter Unit Mean | CV% | Min Max Mean | CV% | Min Max | (T/R)
AUCT ng hr/mL | 1180.23 | 31.16 | 434.27 | 2043.88 | 1400.87 | 38.35| 611.83 | 2633.15| 0.84
AUCI ng hr/mL | 1501.35| 27.71| 82468 | 2516.73 | 174346 | 32.39| 97459 | 294768 | 0.86
CMAX ng/mL 86.61|3228| 47.20| 148.12| 12051|4765| 5369| 27839| 0.72
TMAX hr 4.00 . 1.00 6.00 5.00 . 3.00 8.00| 080
KE hr-1 002|56.05( 0.00 0.05 0.02|6573| 0.00 005| 1.10
THALF hr 3266|8185 14.79| 133.88 284212849 1516 4240 115
Hydroxy bupropion
Test Reference Ratio
Parameter | Unit Mean |CV% | Min Max Mean |CV% | Min Max (T/IR)
AUCT ng hr/mL | 18861.83 | 39.91 | 4475.54 | 30843.07 | 20636.35 | 31.68 | 5288.79 | 33786.42| 091
AUCI ng hr/mL | 24397 18 | 42.98 | 4771.64 | 41207.05 | 27172.78 | 46.50 | 5586.78 | 72063.14| 0.90
CMAX ng/mL 432243724 | 11480| 72263| 505.02(29.84| 18140| 79262| 0.86
TMAX hr 16.00 . 6.00 2400 12.00 . 5.00 2400| 133
KE hr-1 0033135 0.01 0.05 0.03 | 34.61 0.01 0.05| 095
THALF hr 2902|5403 1501 9521 3052|8293| 1485| 13386| 095
Erythro Bupropion
Test Reference Ratio
Parameter Unit Mean | CV% | Min Max Mean | CV% | Min Max | (T/R)
AUCT ng hr/mL | 119210 | 35.63 | 547.37 | 219412 | 1239.50 | 32.90 | 604.05| 237960 | 0.96
AUCI ng hr/mL | 1737.79 | 41.66 | 664.37 | 3697.84 | 1747.52 | 44 87 | 780.00 | 3668.76 | 0.99
CMAX ng/mL 2545|2850 1259 42 63 2825|3256 | 1224 5401| 0.90
TMAX hr 16.00 . 5.00 48.00 12.00 . 5.00 36.00| 1.33
KE hr-1 002|4381| 0.00 0.05 0023551 0.01 004| 097
THALF hr 3821(66.31| 12.74| 140.73 3391|3990| 1582 7236| 113




Single-Dose Fasting Bioequivalence Study Review

Threo Bupropion

Test Reference Ratio
Parameter | Unit Mean | CV% Min Max Mean | CV% Min Max (T/R)
AUCT ng hr/mL | 5624 61 | 42.93 | 2456.21] 12318.90 | 5757.97 | 39.82 | 2514.91| 1247063 | 0.98
AUCI ng hr/mL | 9440.56 | 48.22 | 3982.88 | 21617.16 | 9608.45 | 54 44 | 3005.54 | 2381258 | 0.98
CMAX ng/mL 12751 36.11 60.76| 219.39| 156.37|3997| 8053 30534| 082
TMAX hr 8.00 5.00 24 .00 6.00 5.00 12.00| 133
KE hr-1 0.02 | 36.56 0.01 0.03 0.02| 4698 0.00 004| 092
THALF hr 5354|4236 2649| 107.76| 5209(4993( 1939| 13940| 1.03

Table 2. Geometric Means and 90% Confidence Intervals - Reviewer Calculated

Bupropion

Bupropion, 300 mg

Least Squares Geometric Means, Ratio of Means, and 90% Confidence Intervals

Fasting Bioequivalence Study, Study No. A10-3574, N=24

‘ Parameter (units) Test Reference Ratio 90% C.I.
AUCO-t (hr *ng/ml) 1118.03 1304.10 0.86 76.71 95.82
AUCx (hr *ng/ml) 1395.75 1592.89 0.88 76.70 100.10
Cmax (ng/ml) 82.21 109.24 075 65.24 86.81
Hydroxy bupropion

Bupropion, 300 mg
Least Squares Geometric Means, Ratio of Means, and 90% Confidence Intervals

Fasting Bioequivalence Study, Study No. A10-3574, N=24

‘ Parameter (units) Test Reference Ratio 90% C.I.

‘ AUCO-¢ (br *ng/ml) 17122.04 19405.08 0.88 81.04 96.07
AUC (hr *ng/ml) 21655.00 24618.93 0.88 78.18 98.97
Cmax (ng/ml) 398.35 480.90 0.83 76.46 89.73




Erythro Bupropion

Single-Dose Fasting Bioequivalence Study Review

Bupropion, 300 mg

’ Least Squares Geometric Means, Ratio of Means, and 90% Confidence Intervals

|

Fasting Bioequivalence Study, Study No. A10-3574, N=24

‘ Parameter (units) Test Reference Ratio 90% C.I.
‘ AUCO-t (hr *ng/ml) 1116.70 177,31 0.95 85.84 104.81
| AUCx (hr *ng/ml) 1589.87 1597.20 1.00 88.13 11243
‘ Cmax (ng/ml) 2447 2685 091 83.23 99.76
Threo Bupropion
Bupropion, 300 mg

Least Squares Geometric Means, Ratio of Means, and 90% Confidence Intervals

|

Fasting Bioequivalence Study, Study No. A10-3574, N=24

‘ Parameter (units) Test Reference Ratio 90% C.I.
AUCO-t (hr *ng/ml) 5186.32 5386.23 0.96 87.711 105.70
AUCx (hr *ng/ml) 8522.65 8466.23 1.01 90.77 111.64
Cmax (ng/ml) 120.10 146.18 0.82 73.82 91.43
Table 3. Additional Study Information, Fasting Study
Bupropion

l Root mean square error, AUCO-t 0.2244

’ Root mean square error, AUCx 0.2022

’ Root mean square error, Cmax 0.2882

‘ Test Reference

I Kel and AUCx determined for how many subjects? 17 17

| Do you agree or disagree with this decision? Agree Agree

’ Indicate the number of subjects with the following:

‘ measurable drug concentrations at 0 hr 0 0

| first measurable drug concentration as Cmax 0 0

| Were the subjects dosed as more than one group? No No

] Ratio of AUCO-t/AUC

Treatment n Mean Minimum Maximum
Test 17 0.88 0.56 095
Reference 17 0.89 0.81 0.97




Single-Dose Fasting Bioequivalence Study Review

Hydroxy bupropion
Root mean square error, AUCO-t 0.1716
Root mean square error, AUCo 02378
Root mean square error, Cmax 0.1614
| Test Reference
’ Kel and AUCx determined for how many subjects? 24 24
l Do you agree or disagree with this decision? Agree Agree
| Indicate the number of subjects with the following:
’ measurable drug concentrations at 0 hr 0 0
‘ first measurable drug concentration as Cmax 0 0
| Were the subjects dosed as more than one group? No No
| Ratio of AUCO-t/AUC
Treatment n Mean Minimum Maximum
Test 24 0.80 0.46 0.94
Reference 24 0.81 0.29 0.95
Erythro Bupropion
Root mean square error, AUCO-t 0.2013
Root mean square error, AUCox 0.2456
Root mean square error, Cmax 0.1827
‘ Test Reference
‘ Kel and AUCx determined for how many subjects? 24 24
| Do you agree or disagree with this decision? Agree Agree
| Indicate the number of subjects with the following:
’ measurable drug concentrations at 0 hr
l first measurable drug concentration as Cmax
| Were the subjects dosed as more than one group? No No
] Ratio of AUCO-t/AUC
Treatment n Mean Minimum Maximum
Test 24 0.72 0.30 0.92
Reference 24 0.75 0.50 0.92
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Threo bupropion
Root mean square error, AUCO-t 0.1882
Root mean square error, AUCx 0.2088
Root mean square error, Cmax 0.2157
| Test Reference
I Kel and AUCx determined for how many subjects? 24 24
| Do you agree or disagree with this decision? Agree Agree
| Indicate the number of subjects with the following:
measurable drug concentrations at 0 hr 0 0
first measurable drug concentration as Cmax 0 0
Were the subjects dosed as more than one group? No No
Ratio of AUCO0-t/AUCx
Treatment n Mean Minimum Maximum
Test 24 0.62 0.39 0.85
Reference 24 0.65 0.32 0.87

Comments on Pharmacokinetic and Statistical Analysis:

The 90% confidence intervals for bupropion of In-transformed AUC,, AUC;, and Cax
ratios are not within the acceptable limits of 80-125%.

Although the 90% confidence intervals for hydroxy-bupropion of In-transformed AUC;
and AUC; ratios are within the acceptable limits of 80-125%, the 90% confidence interval
of In-transformed C,,.x ratio is not within the acceptable limits of 80-125%.

The 90% confidence intervals for erythro bupropion of In-transformed AUC,, AUC;, and
Cumax 1atios are within the acceptable limits of 80-125%.

Although the 90% confidence intervals for threo bupropion of In-transformed AUC; and
AUC; ratios are within the acceptable limits of 80-125%, the 90% confidence interval of
In-transformed C,,.x ratio is not within the acceptable limits of 80-125%.

Summary and Conclusions, Single-Dose Fasting Bioequivalence Study:

The fasting BE study is unacceptable.




Single-Dose Fasting Bioequivalence Study Review

Table 4. Mean Plasma Concentrations, Single-Dose Fasting Bioequivalence Study

Bupropion
Reference
Test (n=24) (n=24) Ratio
Time | Mean Mean

(hr) [(ng/mL)| CV% |(ng/mL)| CV% | (T/R)
0.00 0.01]321.58 0.01)292.48 0.84
1.00| 4287| 5861 0.29 | 422.59 | 147 49
200| 6534 50.14 1433|217.56| 4.56
3.00 7325| 3786| 61.72| 83.96 1.19
4.00 7559 3840| 9057| 54.89 0.83
500| 69.14| 38.02| 97.64| 33.30 0.71
6.00 56.50| 4580| 9123| 5495 0.62
800| 41.09| 3836| 69.25| 42.57 0.59
12.00 3508| 29.16| 4748| 4469 0.74
16.00| 2761 3218 2962| 49.26 0.93
2400 1545] 3511 19.02| 51.06 0.81
36.00 7.02| 47.56 909 49.17 0.77
48.00 506 56.91 6.14| 56.25 0.82
60.00 317| 7716 368| 77.67 0.86
72.00 220| 92.65 257| 98.16 0.86
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Hydroxy Bupropion
Reference

Test (n=24) (n=24) Ratio
Time | Mean Mean
(hr) | (ng/mL) | CV% | (ng/mL) | CV% | (T/R)
0.00 0.00 . 0.00
1.00 73.27 | 60.32 0.59489.90 | 123.92
2.00| 160.29|46.10 17.97 | 160.89 8.92
3.00]| 24091|39.23| 123.67| 73.25 1.95
400| 309.85|3249| 24360| 4582 127
500| 34749|3593| 342.22| 39.66 1.02
6.00| 378.55|3899| 396.73| 31.88 0.95
800| 379.25|3548| 449.34| 3298 0.84
12.00| 384.40|34.59( 469.09| 33.36 0.82
16.00| 375.04|39.15| 44642 2991 0.84
2400| 37445|4243| 417.25| 3714 0.90
36.00| 282.06|40.50| 302.48| 38.32 0.93
48.00| 224.07|49.89| 243.38| 4284 0.92
60.00| 14969 |51.14| 161.72| 41.87 0.93
72.00| 121.78|55.63| 12447| 48.10 0.98

Erythro Bupropion
Reference

Test (n=24) (n=24) Ratio

Time | Mean Mean

(hr) | (ng/mL) | CV% | (ng/mL)| CV% | (TIR)
000| 000|489.90| 0.00
100 15414827 0.0
200| 722| 4850 0.60]|259.76 | 12.09
300 1202| 3829 560[10261| 2.15
400| 1598| 3008 12.34| 6391| 129
500 19.10| 27.39| 1864 4448 102
6.00| 2035| 27.11| 20.72| 3290| 098
800 21.19| 2902| 2447 3383| 087
1200 2265| 2890| 26.71| 3280| 085
16.00| 2390| 3262| 26.04| 3565| 092
2400| 2335| 3439 2437| 3198| 096
3600 17.70| 4043| 1851| 34.13| 096
4800| 1508| 4305| 1504| 3658| 1.00
60.00| 1071| 4334| 11.16| 4474| 096
7200 908| 53.75| 9.08| 50.14| 1.00
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Threo Bupropion
Reference
Test (n=24) (n=24) Ratio
Time | Mean Mean

(hr) [(ng/mL)| CV% |(ng/mL)| CV% | (T/R)
0.00 0.24] 43542 0.01]426.11| 18.15
1.00 19.06| 84.86 0.04|317.81| 482.15
2.00 5044 57.53 5.54 | 237.36 9.10
3.00 7805| 48.07| 4137| 98.08 1.89
400| 9890| 4142| 8339| 67.26 1.19
500 113.73| 36.95| 118.34| 47.78 0.96
6.00| 11469| 37.15| 129.64| 36.82 0.88
800| 11350| 37.76| 140.53| 42.49 0.81
1200 11456 38.70| 136.73| 44.27 0.84
16.00| 112.66| 4087 125.88| 46.86 0.89
2400| 101.54| 43.84| 10252| 4425 0.99
36.00 7617 | 4555| 76.71| 4093 0.99
4800| 6683 5699 6368 39.08 1.05
60.00 51.06| 4840| 51.12| 4333 1.00
7200| 4755] 53.21 4464 | 4915 1.07
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Figure 1. Mean Plasma Concentrations, Single-Dose Fasting Bioequivalence Study
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2. Dissolution Data

On 10/12/2006, in the course of its review of ANDA 077415, the Agency acknowledged
the following dissolution method and specifications:

The dissolution testing should be conducted in 900 mL of 0.1N HCI at 37°C using
USP Apparatus | (basket) at 75 rpm. The test products should meet the following
specifications:

1 hr: 15-35%

2 hrs. 25-50%

4 hrs: 40-65%

8 hrs: 65-90%

12 hrs: NLT 80% dissolved

In the current report, the dissolution testing using the above dissolution method was
conducted comparing test and reference products (Budeprion XL Tablets, 300 mg versus
Wellbutrin XL Tablets, 300 mg). The dissolution testing data are summarized below.

12



Table 1. Dissolution Data

Dissolution Data for Budeorion XL Tablets at 2 hr.

Test Specification Budeprion XL
Dissolution:
Wavelength USP @ 252 nm: | (@ 252nm (@ 298nm
% Released at 2 hr. | NMT 20%
Vessel #1 FDA Approved | 32.91 33.91
#2 @ 298nm: 33.29 33.91
#3 25-50% 33.14 33.80
L 33.67 34.19
#5 3 33.69
#6 33.06 33.80
Mean 33.20 33.88
Min 32.91 33.69
Max 33.67 34.19
SD 0.26 0.17
% CV 0.78 0.51
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Dissolution Data for Budeprion XL Tablets at 4 hr,

Test Specification Budeprion XL
Dissolution:
Wavelength USP @ 252 nm: | @ 252nm (@ 298nm
% Released at 4 hr. | 20-45%
Vessel #1 FDA Approved | 49.25 3037
#2 (@ 298nm: 49.57 50.31
#3 40-65% 49.52 50.20
t#d 49.90 50.54
#5 49.37 50.09
H6 49.55 50.48
Mean 49,53 50.33
Min 49.25 50.09
Max 49.90 50.54
SD 0.22 0.17
% CV 0.45 0.34
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Dissolution Data for Budeprion XL Tablets at 8 hr.

Test Specification Budeprion XL
Dissolution:
Wavelength USP @ 252 nm: | @ 252nm @ 298nm
% Released at 8 hr. | 65-90%
Vessel #1 FDA Approved | 71.92 T80
#2 (@ 298nm: 71.82 72.65
#3 65-90% 72.22 72.93
#4 72.20 72.82
#S 71.93 1 72.76
#6 72.02 72.87
Mean 72.02 72.84
Min 71.82 72.65
Max 1222 72.99
SD 0.16 0.12
% CV 0.22 0.17
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Dissolution Data for Budeprion XL Tablets at 16 hr.

Test Specification | Budeprion XL
Dissolution:
Wavelength USP (@ 252 (@ 252nm @ 298nm
% Released at 16 hr. | nm:
NLT 80%
Vessel #1 07.67 08.89
#2 FDA Approved | 96.09 96.92
#3 (@ 298nm: 07.77 98.72
#4 12 hrs: NLT 06.96 97.99
#5 850% 97.20 97.99
#6 07.38 98.38
Mean 97.18 98.15
Min 96.09 06.92
Max 97.77 08.89
SD 0.61 0.71
% CV 0.63 0.72
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Dissolution Data for Wellbutrin XL Tablets at 2hr.

Test Specification | Wellbutrin XL
Dissolution:
Wavelength USP (@ 252nm: | (@ 252nm (@ 298nm
% Released at 2 hr. | NMT 20%
Vessel #1 6.17 6.36
#2 1.58 1.67
#3 FDA Approved | 6.95 6.92
#4 @ 252 nm: 5.62 5.69
#5 NMT 20% 1.90 1.95
#6 3.91 3.96
Mean 4.36 4.43
Min 1.58 1.67
Max 6.95 6.92
SD 2.26 2.26
Y% TV 51.91 51.04
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Dissolution Data for Wellbutrin XL Tablets at 4hr.

Test Specification Wellbutrin XL
Dissolution:
Wavelength USP @ 252 nm: | @ 252nm @ 298nm
% Released at 4 hr. | 20-45%
Vessel #1 FDA Approved 34.79 34.61
#2 @ 252 nm: 24.60 24.62
#3 20-45% 34.67 34.61
#4 30.99 31.02
#5 26.57 26.64
#o 32.68 32.64
Mean 30.73 30.69
Min 24.66 24.62
Max 34.79 34.61
SD 4.24 4.19
% CV 1581 13.66
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Dissolution Data for Wellbutrin XL Tablets at 8hr.

Test Specification Wellbutrin XL
Dissolution:
Wavelength USP @ 252 nm: | @ 252nm @ 298nm
% Released at 8 hr. | 65-90%
Vessel #1 FDA Approved 78.03 77.69
H2 (@ 252 nm: 76.01 75.83
#3 o 74.30 74.15
=4 71.19 71.07
#5 71.90 71.74
#6 77.95 77.80
Mean 74.90 74.71
Min 71.19 71.07
Max 78.03 77.80
SD 2.95 2.90
% CV 3.94 3.88
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Dissolution Data for Wellbutrin XL Tablets at 16hr.

Test Specification Wellbutrin XL
Dissolution:
Wavelength USP (@ 252 nm: | @ 252nm @ 298nm
% Released at 16 hr. | NLT 80%
Vessel #1 FDA Approved | 101,22 101.19
#2 @ 252 nm: 102.76 102.71
#3 NLT 80% 101.11 101.14
74 99.03 99.11
HS 101.50 101.64
#6 102.52 102.71
Mean 101.36 101.42
Min 99.03 99.11
Max 102.76 102.71
SD 1.33 L33
% CV 1.31 1.31
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Figure 2. Dissolution Profiles

Bupropion HCI XL Products
@ 252nm
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