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Case Study Background
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Case Study Background

Wellbutrin SR: FDA approved on October 4,

RX GLAXO WELLCOME INC P, 1304

Wellbutrin SR®

Sustained-Release Tablets
{bupropion HCI

1996.

U.S. Patent Nos. 5,358,970 Aug. 12, 2013
5,427,798 Aug. 12, 2013
5,731,000 Aug. 12,2013
5,763,493 Aug. 12, 2013
RE33994  Aug. 18, 2004

50 mg strength developed and approved, but
with dissolution specification changes -

never launched

May 7, 1998 - FDA asks for “long term”
solution for the 100 mg SR strength by

reformulating the product
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Wellbutrin SR
100 mg Tablets

*Hydrophilic Matrix

*USP Apparatus I
Water, 37°C
50 rpms

+Dissolution
Specifications:

1 h = 25-45%
4 h = 60-85%
8 h = NLT 80%

% 4th Hour Dissolution
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P RIS
Ingredient Original Function
Wellbutrin SR ‘,_».1;,;,
100 mg Tablet P, -
% 1
Bupropion HCI 37.0 API
/\ . .
Methocel E4M\> 20.0 Release 100 mg
@._CR/ Controlling
Excipient Total Core
Avicel PH 102 36.0 Binder/ Tablet Weight = 270 mg
Disintegrant Core Tablet
Cysteine HClI, \> 6.0 Stabilizer Diameter = 9.4 mm
monohydrate _/
Mg stearate 1.0 Lubricant
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Process

» Dispensing/Sieving - bupropion HCI/MCC/HPMC
* Blending

» Top Spray Fluid Bed Granulation - cysteine HCI

» Lubrication Addition/Milling - magnesium stearate
* Lubrication Blending

e Compression

* Film-Coating

» Polishing - carnauba wax

* Printing

» Packaging

ﬁTI-EUmvmnrurm

Desired Attributes of the
Reformulated Drug Product

* Do no harm
18 months shelf-life at 25°C/60%RH
Adhere to and/or create new intellectual property

Maintain product line image
round, biconvex tablets
no greater in size than 150 mg strength

Minimize compositional changes
Minimize unit process changes
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Summary of Investigations

» Early attempts: )
max of allowed formulation parameters (lube,

?c',rrnﬁgﬁ/fgf’ carnauba wax, high end of MW WRO N G

sieve for finer particle size HPMC
blend drug with portion of lubricant W AY
increased blending lubrication

compression force

reduced lubricant (harder tablets)

intra vs. extra-granular HPMC (same and higher MW)
intra vs. extra-granular MCC

higher MW/viscosity of HPMC

higher MW/viscosity and different grade of HPMC
replace MCC with lactose

replace MCC with ProSolv SMCC50

replace MCC with Avicel CE-15

synergism with HPC

addition of SLS

coat tablet with ethycellulose functional coating

ﬁTI-BUmvmnrurm

Summary of Investigations

Orig. 50s Orig. 100s 150s
Ingredient % % %
Bupropion HCI 37.0 37.0 375
Methocel E4M Prem. CR 25.2 20.0 10.0
Avicel PH 102 30.8 36.0 49.6
Cysteine HCI, 6.0 6.0 1.9
monohydrate
Mg stearate 1.0 1.0 1.0
Total Tablet Weight (mg) 135 270 400
Tablet diameter (mm) 7.4 9.4 11
HPMC/ 4.2 3.3 5.3
Cysteine HCI
EMLhuvmwwbm
AR ORI ALY
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Summary of Investigations

* Viscosity measurements are an effective means of
monitoring changes in HPMC with your dosage form.

40 tablets/100 mL water
“fresh” tablets: 2890 cps

“aged” tablets: 75 cps

“METHOCEL Cellulose Ethers — Technical Handbook” Form No. ﬁ ThE LINIVERSITY OF [,

192-1062-791-JB, p. 21, The Dow Chemical Co., April 1988. — MusehOnEwTME

Summary of Investigations

* Needed a quick “measuring stick” to confirm impact

» Designed study using aqueous, colloidal solution of
HPMC with dissolved bupropion HCI and/or cysteine HCI
at appropriate ratios

» Solutions stored in 8 oz. PP cups at 30°C for up to 14
days.

» A D-Optimal design was chosen for this study

* A number of responses were monitored, most importantly

pH and viscosity
E'I'I-nzmuvmwwbm
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Summary of Investigations

Factor Low Level Middle High Level
(% wiw) Level (% wiw)
(% wiw)
Methocel 1 N/A 2
E4M Prem.
CR
Bupropion 0 1.85 3.7
HCI
Cysteine HCI 0 0.3 0.6
ﬁTI-EUmvmnrurm
[ ERE e 2T Y
Avg. pH
0.60 7/ Effect Coefficient | p-value
DESIGN EXPERT Plot
HPMC -0.4562 <0.0001
Actual Factors: 5 Bupropion HCI 0.3557 <0.0001
X = Bup 0.45—
Y =Cys
Cysteine HCI -11.7212 <0.0001
Actual Constants: —— il
HPMC =200 (30 : Adjusted R? = 0.9998
. Lack-of-Fit p-value = 0.5361
25
3
3.25
35
4 .75
0.00-¢ I ¢ I \
0.00 0.93 1.85 2.78 3.70
Bup E'I'I-nzmuvmwwbm
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%Change in Visc

0.60-e 80 Effect Coefficient p-value
DESIGN EXPERT Plot “
HPMC -42.8383 0.0013
Actual Factors: -100
X =Bup 0.45— -
Bupropion HCI -32.2734 0.0009

Y =Cys

Actual Constants: Cysteine HCI -457.6078 0.0015

HPMC = 2.00

Adjusted R? = 0.9568
Lack-of-Fit p-value = 0.7482

0.00 0.93 1.85 2.78 3.70

Bup ﬁmmuvmwurm

Dry Tablet

LT, Cystelne HCI Low pH causes acid
= AcidicpHin ™| depolymerization

tablet of HPMC

/

Initial Wetting
Tablet surface wets, and

METHOCEL Premium
polymer starts to partially
hydrate, forming a gel
ayer. Initial burst of
soluble drug from the
external tablet layer is
released.

HPMC degradation| | | ossin viscosity

causes loss of || 5,565 loss in
VISCOsity In matrix integrity

Expansion of Gel Layer
neates into the

hydrated tatilfa‘t/

luble drug diffuses
out of the gel layer

Loss in matrix Increased

integrity results in, dissolution
faster diffusion

on storage
Soluble Drug 1
s released by diffusion Insoluble Drug and erOSIOn
fr el layer and by S I
exposure through tablet
ﬁ T Unaverstoy o lows
“Formulating for Controlled Release with METHOCEL Premium cellulose ethers”, AT CELRCALY

The Dow Chemical Co., Form No. 198-1029-997GW, 1995,
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Final OQutcome

*Same ingredients
eSame process

% 4th Hour Dissolution
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Orig. 100s Reform. 150s
100s
Ingredient % % %
Bupropion HCI 37.0 30.8 375
Methocel E4AM 20.0 331 10.0
Prem. CR
Avicel PH 102 36.0 29.0 49.6
Cysteine HCI, 6.0 6.0 1.9
monohydrate
Mg stearate 1.0 1.1 1.0
Total Tablet 270 325 400
Weight (mg)
Tablet diameter 94 10 11
(mm)
HPMC/ 33 55 53
Cysteine HCI
ﬁTI-BUmvmnrurm
P RIS
Initial 4 hour

" e o

—e—0-441
-B— 0-451
—© — 0-461

--X--R-332

- -+--R-333

- &— R-334

"
b

Time (months)

15

20

dissolution for the
reformulated tablet
is statistically
different

(p-value = 0.0035).

The absolute slope
of change in 4 hour
dissolution vs. time
is statistically
different

(p-value = 0.0367).
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Final Outcome

» Prior Approval Supplement filed June 13, 2000 with 9
months data

* Prior Approval Supplement amended August 29, 2000
with 12 months data

e October 11, 2000 - FDA approval
18 month shelf-life achieved

» 2001 Sales: $264,000,000

* Expiry extended to 36 months in an Annual Update to the
FDA on December 1, 2005.
ﬁTI-BUmvmnrurm
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