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UNITED STATES DISTRICT COURT
SOUTHERN DISTRICT OF FLORIDA

MIAMI DIVISION

ANDRX P-HA.RMACEUTICALS, LLC. casE NO:O 5=-23264
Plaintiff, ClV- lENARD

v, / KLER}
GLAXOSMITHKLINE, PLC and o o
SMITHKLINE BEECHAM CORPORATION COMPLAINT FOR =50 ' 2
D/B/A GLAXOSMITHKLINE, PATENT INFRINGEMENT . |

Defendants. * : -

/

Plaintiff, Andrx Pharmaceuticals, LLC (“Andrx”), for its Complaint against

GlaxoSmithkline, PLC and SmithKline Beecham d/b/a GlaxoSmithKline (collectively “Glaxo™),

hereby states as follows:

NATURE OF THE ACTION

. This is a civil action for patent infringement arising under the patent laws of the

United States, 35 U.S.C. §100 et seq.
This action relates to a patent covering a dosage form of the pharmaceutical known

by the generic name bupropion.

THE PARTIES
. Andrx is a Delaware Limited Liability Company with corporate offices and \
manufacturing facilities located within this District. @

Upon information and belief, Defendant, GlaxoSmithKline PLC, is a publicly held

limited liability company organized under the laws of the United Kingdom with its
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10.

11.

12.

principal place of business located at 980 Great West Rd., Brentford, London TW8
9GS, United Kingdom.
Upon information and belief, GlaxoSmithKline PLC is operating in the United States
through its wholly owned subsidiary, SmithKline Beecham Corporation, a
corporation organized under the laws of Pennsylvania, which does business under the
name, GlaxoSmithKline.
JURISDICTION AND VENUE

This action arises under the patent laws of the United States of America and
specifically under 35 U.S.C. §§ 271, 281, 283, 284, and 285.
This Court has original jurisdiction under 28 U.S.C. §§ 1331 and 1338(a).
Venue is proper in this Court under 28 U.S.C. §§1391(c) and 1400(b).
Upon information and belief, Glaxo and its subsidiaries and/or licensees sell various
products and do business throughout the United States including in this District.
Upon information and belief, Glaxo and its subsidiaries and/or licensees manufacture
bulk pharmaceuticals and pharmaceutical products that are sold and used, including
through subsidiaries and/or licensees, throughout the United States, including in this
District.

CLAIM FOR PATENT INFRINGEMENT
Andrx incorporates paragraphs 1-10 by reference herein.
Andrx is the owner of United States Patent No. 6,905,708 (“the ‘708 Patent™), titled
“Controlled Release Oral Dosage Form,” duly and legally issued by the U.S. Patent
and Trademark Office on June 14, 2005. A copy of the ‘708 Patent is attached hereto

as Exhibit A.
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13. The ‘708 Patent claims a formulation for a once daily dosage form of bupropion or a
salt thereof.

14. Upon information and belief, Glaxo has infringed and is continuing to infringe, one or
more claims of the ‘708 Patent by making, using, importing, selling and/or offering
for sale either directly or through its subsidiaries and/or licensees, a bupropion
hydrochloride extended-release product that is marketed under the brand name
“WELLBUTRIN XL.” See Exhibit B.

15. Upon information and belief, Glaxo infringes one or more claims of the ‘708 Patent,
induces others to so infringe, and/or contributes to the infringement thereof by others,
by making, importing, using, selling and/or offering for sale in this Judicial District
and/or elsewhere, a bupropion hydrochloride extended-release product that is
marketed under the brand name “WELLBUTRIN XL.”

16. Glaxo’s infringement has been and is in willful violation of the ‘708 Patent.

CLAIM FOR RELIEF

WHEREFORE, Andrx requests that the Court enter judgment in its favor and against

Glaxo on the patent infringement claim set forth above, providing as follows:

1. That Andrx is the owner of the entire right, title and interest in and to the 708 Patent,
including the right to sue and recover for past infringement thereof.

2. That the ‘708 Patent was duly and legally issued, is valid and enforceable, and is
infringed by Glaxo.

3. That Glaxo is liable for infringing the ‘708 Patent by making, importing, using,
selling and/or offering for sale in this Judicial District and/or elsewhere its product

known as “WELLBUTRIN XL™:

3
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4. That Glaxo is liable for inducing and/or contributing to the infringement of the ‘708
Patent by making, importing, using, selling and/or offering for sale in this Judicial
District and/or elsewhere its product known as “WELLBUTRIN XL”;

5. That Glaxo’s infringement has been willful;

6. That Glaxo and those acting in concert with Glaxo be permanently enjoined from
making, importing, using, selling and/or offering for sale in this Judicial District
and/or elsewhere its product known as “WELLBUTRIN XL”;

7. That Andrx be awarded damages adequate to compensate it for Glaxo’s infringement
of the ‘708 Patent, together with prejudgment interest thereon;

8. That Andrx be awarded treble damages under 35 U.S.C. § 284 for Glaxo’s willful
infringement;

9. That Andrx be awarded its reasonable attorney fees and costs of this action under 35
U.S.C. § 285; and

10. That Andrx be granted such other and further relief as this Court may deem just and
equitable.

Respectfully submitted,
ISICOFF, RAGATZ & KOENIGSBERG
Of Counsel: 1200 Brickell Avenue

Brad S. Needleman, Esq.
Deepro R. Mukerjee, Esq.
Greenbert Traurig, LLP
New York MetLife Building
200 Park Avenue

New York, New York 10066
Tel: (212) 302-8989

Fax: (212) 801-6400

Suite 190

Miami, rida 33131
Tel: (35) 373-3232
Fax: (805)373-3233\

X Q0
ric D. Isicoff
Florida Bar No. 3722(
Teresa Ragatz

Flonda Bar No. 545170

4

ISICOFF. RAGATZ & KOENIGSBERG, 1200 Brickell Avenue Suite 1900, Miam) Flornda 33131, Tei 305 373 3232 Fax 205 373 3233



Case 1:05-cv-23264-DLG Document 1 Entered on FLSD Docket 12/21/2005 Page 5 of 19

EXHIBIT A



Case 1:05-cv-23264-DLG Document 1 Entered on FLSD Docket 12/21/2005 Page 6 of 19

United States Patent

US006905708B2

(12) (10) Patent No.: US 6,905,708 B2
Li et al. (45) Date of Patent: Jun. 14, 2005
(54) CONTROLLED RELEASE ORAL DOSAGE 3,819,706 A 6/1974 Mehia
FORM 3,885,046 A 5/1975 Mehla
4016880 A 4/1977 Theeuwes el al.
(75) Inventors: Boyong Li, Davie, FL (US); Avinash 4135514 A 171979 Zaffaroni et al.
Nangia, Weston, FL (US); Chih Ming Vit A 1oty e
Chen, Davie, F1. (US); Xiu Xiu Cheng, 4327725 A 51982 Cortese et al.
Davie, F1. (US) 4393078 A 71983 Peck
) . ] 4435449 A 3/1984 Stern
(73) Assignee: ANDRX Pharmaceuticals, Inc., Davie, 4,438,138 A 3/1984 Stern
FL (US) 4507323 A 31985 Stern
4519801 A 5/1985 Edgren
(*) Notice: Subject to any disclaimer, the term of this 4,539,198 A 9/1985 Powell et al.
patent is extended or adjusted under 35 4557925 A 121985 Lindahl et al.
U.S.C. 154(b) by 77 days. 4,571395 A 2/1986 Peck
4,687,660 A 8/1987 Baker et al.
5,098,715 A 3/1992 McCabe el al.
(21)  Appl. No.: 10/435,012 RE33994 E  7/1992 Baker ct al.
Bt 5358970 A 10,1994 Ruff e al.
(22) Filed:  May 9, 2003 5427798 A 6/1995 Ludwig ct al.
(65) Prior Publication Data 5472708 A 121995 Chen
5,478,577 A 12/1995  Sackler et al.
US 2003/0198683 Al Oct. 23, 2003
(Continued)
Related U.S. Application Data FOREIGN PATENT DOCUMENTS
(60) Division of application No. 10,071,257, filed on Feb. 8, WO WO 00/30685 62000
2002, and a continuation-in-part of application No. 09905,
712, filed on Feb. 8, 2001, and a continuation-in-part of OTHER PUBLICATIONS
application No. 09/905,690, filed on Feb. 8, 2001, each is a
conlinuation-in-part of applicativn No. 09,239,133, filed on Physicians’ Desk Reference 46th Edition 1992 p. 821 “Well-
Feb. 26, 1999, now Pat. No. 6,210,716. butrin’.
G I CL7 AG1K 9/14; A61K 9/48;  Cooper et al,, Journal of Pharmaceutical Sciences, vol. 73,
A61K 9/54 No. 8 Aug. 1984; “Determination of Bupropion and lts
(52) US. Cl oo, 424/489; 424,490, 424/457; Major Basic Metabolites in Plasma by Liquid Chromatog-
’ ’ 424/458‘ raphy with Dual-Wave Ultraviolet  Detection™  pp.
(58) Field of Search ...........ooroo.. 424407, 4g9, 11041107,
424/490, 457, 458 Primary Examiner—James M. Spear
(74) Anorney, Agent, or Firm—Hedman & Costigan, P.C.
(36) References Cited
GN ABSTRACT
U.S. PATENT DOCUMENTS
2087445 A 611961 Levesque A once a day bupropion hydrochloride formulation is dis-
3:146:169 A 8/1964 Stephenson et al. closed
3,538,214 A 11/1970 Polli et al.
3,773,920 A [1/1973 Nakamoto ct al. 6 Claims, 4 Drawing Sheets
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CONTROLLED RELEASE ORAL DOSAGE
FORM

CROSS REFERENCE TO RELATED
APPLICATIONS

The present invention is a divisional of application Ser.
No. 10/071,257, filed Feb. 8, 2002, and claims is a
continuation-in-part of the converted nonprovisional appli-
cation Ser. No. 09/905,712 of U.S. Pravisional Application
Ser. No. 60/267,457, filed Feb. 8, 2001 and the converted
nonprovisional application Ser. No. 09/905,690 of US.
Provisional Application Ser. No. 60/267,456, filed Feb. 8,
2001, which converted nonpravisional applications are in
turn a continuation-in-part of application Ser. No. 09/259,
133, filed Feb. 26, 1999, now U.S. Pat. No. 6,210,716.

FIELD OF THE INVENTION

The present invention relates to oral controlled release
dosage formulations containing bupropion hydrochloride.

BACKGROUND OF THE INVENTION

The compound designated bupropion hydrachloride is
described in U.S. Pat. Nos. 3,819,706 and 3,885,046, It is
marketed as an anti-depressant and an aid o smoking
cessation. Bupropion is an aminoketone-derivative chemi-
cally unrelated to other currently available antidepressants
(e.g., selective serotonin-reuptake inhibitors, tricyclics,
tetracyclics).

While the neurochemical mechanisms of the antidepres-
sant and smoking cessation effects are unknown, noradren-
ergic pathways and/or dopaminergic effects appear to be
primarily involved. Bupropion does not inhibit monoamine
oxidase and is a weak blocker of serolonin and norepineph-
rine uptake.

The drug is useful in the treatment of depressive affective
disorders (e.g., major depression) at dosages of 75 to 600 mg
daily. Bupropion may be preferable to other agents because
of its minimal anticholinergic, cardiovascular, and antihis-
taminic effects or in those patients who have experienced
weight gain or sexual dysfunction with another antidepres-
sanl. Bupropion, as extended-release tablets, is used in the
cessation of smoking at dosages of 100-300 mg daily.
Withdrawal symptoms and cigarette craving are reduced
with bupropion. Other uses include patients with bipolar
depression, attention-deficit hyperactivity in both adult and
pediatric patients, and panic symptoms superimposed on
depression.

Immediate release bupropion tablets provide more than
75% of bupropion relcase into the dissolution media in 45
minutes. In studics to datc, the risk of scizurcs appcars to be
strongly associated, in part, with the use of instant release
tablets.

Numerous techniques exist in the prior art for preparing
sustained or controlled release pharmaceutical formulations.
One common lechnique involves surrounding an osmoti-
cally active drug core with a semipermeable membrane. The
drug is released from the core over time by allowing a fluid
such as gastric or intestinal fluid to permeate the coating
membrane and dissolve the drug so the dissolved drug can
permeate through the membrane. In some cases a hydrogel
is employed to push the active ingredient through the
passageway of the membrane.

Another common technique for preparing controlled-
release pharmaceutical formulations is to encapsulate a
plurality of beads, pellets or tablets that are coated with
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2
varying levels of dilfusion barriers, The barriers can be ol
the same or different chemical composition. Release of the
pharmaceutical may occur by leaching, erosion, rupture,
diffusion or similar actions depending on the naturc and
thickness of the coating material. These products require
multi-layered coating, sometimes as much as 30 to 90 coats.

Film coating techniques are characterized by the deposi-
tion of a uniform film onto the surface of a substrate.
Because of the capability of depositing a varicty of coating,
materials onto solid cores, this process has been used to
make controlled release dosage forms starting from different
formulations, such as tablets, granules, pellets and capsules.
Cores are usually prepared using one of the following
processes: compaction, surface layering, or agglomeration.

One limitation associated with these dosage torms con-
sists in their failure to delay drug delivery. Many of the
multi-walled preparations described above do not provide
prolonged delayed release of the drug prior to initiation of
sustained release, which is important when biphasic release
profiles are desired. Other systems are essentially “delayed”
releases mechanisms. There is delay of drug release in the
stomach, but once the coated drug reaches the intestines, the
release of medication is rapid. There is no sustained release
in the intestines.

Bupropion hydrochloride is highly soluble in water with
a high permeability characterized by rapid and almost com-
plete absorption. Peak plasma concentrations occur within 2
hours for bupropion and 3 hours for bupropion sustained-
release. Its biphasic pharmacokinetics is characterized by a
two-compartment model; the distributive phase has a mean
half-life of 3 to 4 hours with a biphasic decline and a
terminal T % of about 14 hours following single doses. A
major drawback is extensive first-pass imetabolismn. It
appears that only a small portion of any oral dosage reaches
the systemic circulation intact. Immediate-release tablets are
dosed three times a day, preferably with 6 or more hours
separating the doses. For those patients requiring doses
greater than 300 mg daily, each divided dose should not
exceed 150 mg each. This necessitates administration of the
tablets 4 times daily with at least 4 hours between successive
doses. Commercially available sustained-release products
are available in film-coated tablets marketed by Glaxo
Wellcome under the trademames Wellbutrin® SR and
Zyban®. These arc dosed twice daily. For those patients
requiring above 300 mg daily, the regimen remains twice
daily dosing. No currently available product provides a
sustained release profile suitable for once daily dosing,

Patient compliance is especially problematic in depressed
patients. There is a need for improved patient compliance.
One of the means employed clinically 1o improve patient
adherence to therapy is simplification of the dosing regimen.
Thus, need exists for a once daily bupropion formulation.

Sustained release tablet forms of bupropion are described
in U.S. Pat. No. 5,427,798, comprising a sustained release
tablet which provides peak bupropion blood levels at
approximately 2-3 hours, thereby requiring twice daily
dosing. Controlled release is achicved by combining buprao-
pion particles with microcrystalline ccllulose and hydrogel-
forming hydroxypropyl methylcellulose.

Another sustained release bupropion tablet or caplet for-
mulation disclosed in U.S. Pat. No. 4,687,660, comprises a
difficult manufacturing process and limited shelf life. U.S.
Pat. No. 5,358,970 discloses a formulation of bupropion
hydrochloride that contains an acid stabilizer.

U.S. Reissue Pat. No. 33,994 discloses a tablet formula-
tion of a water insoluble, water-permeable film coating
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surrounding the drug core and a particulate, waler-soluble,
pore-forming material dispersed within the film coating, this
osmotic gradient and channel forming system is applicable
for tablet dosage forms. However, here also at least twice
daily dosing is necessitated by the release profile of 25-70%
of bupropion within 4 hours, and 40-90% within 6 hours.
Wellbutrin® SR is a commercially available twice a day
dosage form of bupropion which contains carnauba wax,
cysteine hydrochloride, hydroxypropyl methylcellulose,
magnesium stearate, microcrystalline cellulose, polyethyl-
ene glycol and titanium dioxide.

There is no capsule form of bupropion commercially
available Capsules are advantageous in those patients who
have difficulty swallowing where the contents of the capsule
may be sprinkled on food.

Immediate release tablets must be stored at a temperature
above 15-25° C. and protecled from light and moisture.
Extended-release tablets should be stored in tight, light-
resistant containers at a temperature of 20-25° C.

The need exisis for a delayed, sustained release pharma-
ceutical preparation that provides a longer delay of drug
dissolution thereby allowing greater flexibility in designing
sustained release profiles, provides improved plasma levels
wherein the maximum plasma concentration (C,,,,) can be
substantially reduced without a concomitant reduction in
AUC, and is simply and economically produced. Such a
delayed delivery dosage form has a practical application,
and 1t represents a valuable contribution to the medical arts.
The present invention provides such a composition, and
offers an efficient and cost effective method of preparation.

Accordingly, it is an object of this invention to provide a
sustained release formulation of bupropion suitable for once
daily administration.

Another object of the present invention is to provide a 3

capsule dosage form comprising means for delaying deliv-
ery of the drug in gastric fluids for 6 hours up to 12 hours,
usually 4 hours to 8 hours.

It is also an objcct of this invention to provide a controlled
and cxtended release bupropion capsule formulation that is
easy to manufacture and can be used to prepare a range of
dosing levels suitable for once daily administration.

It is a further object of the present invention to provide
24-hour control of symptoms of depression or tobacco
dependence withdrawal.

Seizures result more commonly by single dosages of
bupropion over 150 mg, hence the need for twice to four
times daily dosing regimens. Another object of this inven-
tion is to provide simplified once daily dosing regimen with
the potential 1o prevent or reduce the incidence of seizures
caused by bupropion.

The present invention also relates to a new sustained
release bupropion pharmaceutical composition producing
novel blood plasma levels after ingestion over 24 hours that
is not disclosed in, nor rendered obvious by, the prior art
Other objects, features and advantages of the invention are
not 1aught in the prior art but will be more apparent to those
versed in the art from the following specification, taken in
conjunction with the drawings.

SUMMARY OF THE PRESENT INYENTION

‘The present invention meels the unfulfilled needs of the
pharmaceutical industry.

The current invention involves a ncw pelletization
process, typified by the application of a bupropion/cellulose
ether suspension 1o inert spheres and two unique formula-
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tions of suslained release coalings that are applied to sepa-
rate active pellets. The formulation functions by membrane-
controlled cxtended-release in a pH dependent manner. The
bupropion release rate has been improved by the introduc-
tion of two types of film coated active pellets that release the
drug at different pH resuliing in novel dissolution profiles.

Inert spheres are initially coated with bupropion and
hydroxypropyl mcthylecllulose. The active pellets contain-
ing bupropion comprise 70-75 weight % of the dosage form.
An enteric coaling, applied to about one third of the active
drug pellets, is comprised of a filn insoluble at low pH, such
as hydroxypropyl methylcellulose phthalate. The second
coating applied to the other two thirds of active drug pellets
is comprised of a combination of a hydrophobic coating
agent and methyl acrylic acid copolymer. The two pellet
types are then combined in a capsule. Generally, the weight
ratio of the first pellet to the second pellet will be from about
90:10 to about 10:90, although a weight ratio of from about
30:70 10 about 70:30 is preferred. Cspecially preferred is a
weight ratio of about 33.3:66.7.

‘T'his formulation can provide 24-hour efficacy with once
daily dosing, with less than 50% of the drug released at 10
hours. Therapeutic plasma levels are maintained from 12 1o
24 hours. The usual dosage range is 75-450 mg.

In another embodiment of the present, an uncoated bupro-
pion component is also employed. In this embodiment,
bupropion powder or granules, or the uncoated active pellets
(bupropion and hydroxypropyl methylcellulose sprayed
onto an inert sphere) may be used directly (first component).
‘T'he bupropion release rate is further modified and improved
by the introduction of uncoated bupropion and the two types
of film coated active pellets that release the drug at different
pH resulting in further novel dissolution profiles.

In this cmbodiment, the cnteric coating (hydroxypropyl
methylcellulose phthalate) is applied to from about 10 to
about 90 weight percent of the active drug pellets (second
component). The second coating (hydrophobic and methyl
acrylic acid copolymer) is applied to from about 90 to about
10 weight percent of active drug pellets (third component).
The three companents are then combined in a capsule.
Generally, the weight ratio of the first component to the
second component may vary from about 1:50 1o about 50:1,
the weight ratio of the first component to the third compo-
nent may vary from about 1:50 to about 50:1, and the weight
ratio of the sccond component to the third component may
vary from about 10:90 to about 90:10, although a weight
ratio of from about 30:70 to about 70:30 is preferred.
Especially preferred is a weight ratio of three components of
about 10:30:60.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 s a graph depicting the dissolution profile in a pH
7.5 buffer of the formulations as described in Examples 1
and 3 versus the dissolution of the commercially available
sustained release form of bupropion (Wellbutrin® SR).

FIG. 2 is a graph depicting the dissolution profile in
simulated gastric fluid (pH 1.5) of the formulations as
described in Examples 1 and 3 versus the dissolution of the
commercially available sustained release form of bupropion
(Wellbutrin® SR).

FIG. 3 is a graph depicting the mean plasma
concentration-time profiles of bupropion in seven healthy
subjects (smokers) following a single oral dose of the
formulation in Example 2 versus 150 mg of the commer-
cially available sustained release product (Zyban®).

FIG. 4 is a graph depicting the mean plasma
concentration-time profiles of bupropion in seven healthy
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subjects (smokers) following a single oral dose of the
formulation in Example 4 versus 150 mg of the commer-
cially available sustained release product (Zyban®).

DETAILED DESCRIPTION OF THE PRESENT
INVENTION

The present invention, in a first embodiment provides a
two component controlled release bupropion formulation for
oral administration, the formulation comprising:

(1) a first pellet comprising:

(i) a core comprising:

(a) bupropion and its salts, isomers, or a pharmaceuli-
cally acceptable aminoketone antidepressant agent;

(b) an inert pellet as a starting material; and

(c) a binder; and;

(1i) a coating comprising:

(a) a pH dependent coating agent,

(b) a plasticizer; and

(c) a lubricant, and

(2) a second pellet comprising:

(i) a core comprising:

(a) bupropion and its salts, isomers, or a pharmaceuti-
cally acceptable aminoketone antidepressant agent;

(b) an inen pellel as a starting material; and

(c) a binder; and

(i1) a coating comprising:

(a) a methyl acrylic acid copolymer;

(b) a water insoluble polymer;

(c) a plasticizer; and

(d) an antisticking agent.

In other embodiments of the present invention, there may
also be present another component, a form of immediate
release bupropion.

The immediate release bupropion component may com-
prise any form of immediate release bupropion. This may
take the form of uncoated bupropion granules or powders,
may comprisc bupropion active pellets (as described
hercinbelow), may include bupropion granules or active
pellets coated with a highly soluble immediatc rclease
coating, such as an Opadry® typc coating, as arc known to
those skilled in the art (see generally, U.S. Pat. No. 5,098,
715), or a combination of any of the foregoing.

The active pellets of buprapion hydrochloride useful in
the practice of the present invention are preferably based on
active pellets having a core forming inert component that
may comprise any type of commonly known pellet starting
material, which may be water insoluble, such as, but not
limited to, cellulose spheres or silicon dioxide, or may be

water soluble, such as, but not Hmited to, starch or sugar 3

spheres having a diameter ranging from about 15 1o about 50
mesh, preferably ranging from about 30 to about 35 mesh.
The preferred peliet starting material is sugar spheres, NF,
containing not less than about 62.5 percent and not more
than about 91.5 percent of sucrose. The spheres should have
consistent bulk density, low friability, and low dust genera-
tion properties.

The inert core is preferably coated with an aminoketone
antidepressant agent or a pharmaceutically acceptable salt or
stereoisomer thereof Most preferably, the core drug is bupro-
pion hydrochloride.

The core forming inert component is coated with a
formulation that compriscs bupropion hydrochloride and a
binding agent. The binding agent should be watcer soluble,
and should possess high adhesivity and an appropriate
viscosily, 1o guarantee good adhesion beiween the sugar
cores and bupropion particles, resulting in a high concen-
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tration of drug in the pellets. ‘The binding agents employed
can be any type of binding agent commonly known in the art
such as polyvinyl pyrrolidone, hydroxycthyl cellulose,
hvdroxypropyl cellulose, low molecular weight hydroxypro-
pvl methylcellulose (HPMC), polymethacrylate or ethyl
cellulose. In a preferred embodiment of the present
invention, the binding agent is a water-soluble polymer such
as hydroxypropyl methylcellulose having a viscosity in the
range of 2—12 cps at 20° C., preferably 4-6 cps, such as the
material sold as Methocel® E3. A preferred composition of
the binder for bupropion is about 2-10% wiw, and most
preferably 3-5%.

The active pellets of the present invention will preferably
comprisc the following ingredicnis:

INGREDIENT PREFERRED MOST PREFERRED
Buprapion HCI 40-80% 60-70%
HPMC 2-10% 2.5-5%
starting pellets 10-35% 15-30%

All the percentages in the above-table are based on the total
weight of the core.

The active pellets for use in the practice of the present
invention that comprise the bupropion are typically prepared
by forming a suspension of the binder and the drug and then
layering the suspension onto the starting pellet using any of
the layering techniques known in the industry, such as
fluidized bed coating, rotor granulation or pan coating. The
suspension medium may comprise any low viscosity
solvent, such as isopropyl alcohol, ethanol, water, mixtures
thereof and the like. A sufficient amount of coating is applied
to provide the desired level of bupropion. These active
pellets may be used directly as the first component of the
three component formulations of the present invention.

The active pellets are also useful in preparing the other
two components of the present invention (both the two
component and three component formulations). The active
pellets intended for such usc are divided into two groups,
cach group receiving a film coating that relcases the drug at
a different pH. One group of pellets is coated 1o release drug
at a pH corresponding to about 4.8 and lower, which is likely
o occur in the upper gastrointestinal (GI) tract; the other
group of pellets is film coated to release drug at a pH of 7
and above, which is likely to occur in the lower GI tract.
Thus, the entire does is released from this product for an
extended period of time during its transition through the Gl
tract.

In a preferred embodiment, one group of pellets (enteric
component) is coated with a film comprising a pH dependent
coating polymer, a plasticizer and a lubricant. This group of
pellets preferably comprises from about 10 1o about 90
weight percent of the total pellets, preferably from about 30
to about 70 weight percent, and most preferably from about
33 to about 60 weight percent.

The pH dependent coating polymer may be selected from
those enteric coatings known to those skilled in the art
Preferably, the pIl dependent coating is selected from the
group consisting of shellac, methacrylic acid copolymers
(such as, but not limited to Eudragit® E100 (a cationic
copolymer of dimethyl aminoethyl methacrylate and neutral
mcthacrylic acid esters)), ccllulose acctate phthalate,
hydroxypropyl methylcellulose phihalate, hydroxypropyl
mcthylcellulose acctate succinate, ccllulosc acctate
trimellitate, polyvinyl acetate phthalate or mixtures thereof
Hydroxypropyl methylcellulose phthalate (HPMCP) is pre-
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ferred. The preferred concentration is 2-10% wiw of the
total dosage form, and most preferably 3-5%.

The coating preferably also contains plasticizers. Plasti-
cizers that may be used in the practice of the present
invention include any of those known to those skilled in the
art, including, but not limited to, acetyltributyl citrate,
triacetin, acetylated monoglyceride, rape oil, olive oil,
sesame oil, acetyltriethyl citrate, glycerin sorbitol,
diethyloxalate, diethylmalate, diethylfumerate,
dibutylsuccinate, diethylmalonate, dioctylphthalate,
dibutylphthalate, dibutylsehacate, triethyl citrate, tributyl
citrate, glyceroltributyrate, polyethylene glycol, propylene
glycol and mixtures thereof. The preferred plasticizer is
acetyltributy] citrate in an amount ranging from about 1 1o
about 15 percent based on the lotal weight of the final
coating or 0.1-3% w/w of the total dosage form.

The coating further preferably includes a lubricant such
as, but not limited to, those sclected from the group con-
sisting of glyceryl monostearate; Myvaplex 600P, calcium
stearate or stearic acid. The preferred lubricant is glyceryl
monostearate in an amount ranging from about 1 to about 15
percent, and most preferably 1-2.5% based on the total
weight of the coating.

A preferred enteric coating for use in the present invention
therefore comprises the following ingredients:

INGREDIENT PREFERRED MOST PREFERRED
HPMCP 2-10% 5%
Acetyltributyl citrate 0.1-3% 0.5-1%
Glyceryl monostearate 12% 1-2.5%

Additional active drug pellets for forming the second
coated component of the present invention, preferably from

about 90 to about 10 weight percent of the total pellets, more 35

preferably from about 70 to about 30 weight percent, and
most preferably from about 67 to about 40 weight percent,
are coated with a coating that compriscs a polymer such as
a mcthacrylic copolymcr, water insoluble polymer, a plas-
ticizer and an anti-sticking agent.

The methacrylic acid copolymer is sclected from the
known group of methacrylic acid copolymers, preferably
Eudragit® S (methacrylic acid copolymer Type B), and most
preferably Eudragit® S100. The preferred concentration is
1-15% of the total weight of the dosage form, preferably
4'_7(7(1.

The waler insoluble polymer in the preferred embodi-
ments of the present invention is formed from a cellulose
ester, or a cellulose ester-ether. Representative materials

include a member selected from the group consisting of 3

ethyl cellulose, cellulose acylate, cellulose diacylate, cellu-
lose triacylate, cellulose acetate, cellulose diacetate, cellu-
lose triacetate, cellulose acelate butyrate, mono-, di- and
tri-cellulose arylates, and the like. Preferred is ethyl cellu-

lose in a concentration ranging from about 1 to about 20%, 53

preferably from about 2 to about 13%.

The preferred plasticizer additive for the second coating
may be selected from any of those mentioned above. Acetyl-
iributyl citrate is preferred.

The anti-sticking agents can be chosen from any of the
known agents, such as, but not limited to, those sclected
from the group consisting of an alkaline earth metal stearate,
such as magnesium stcarate or calcium stearale, or tale. The
anti-sticking agents can be uscd alonc or in combination in
cffective amounts. The preferred anti-sticking agent is 1alc.

The coating for the active pellet for this (second coated)
component of the present invention is applied to the active
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pellets by forming a solution of the respective coaling
components in a solvent or a mixture of solvents, such as,
but not limited to, acetone and isopropyl alcohol, and
cemploying any of the application techniques known to those
skilled in the art, such as fluidized bed coating, rotor
granulation or pan coating.

The components, ¢ither the two coaled or the two coated
and the immediate release, of the present invention are
blended together in the desired ratio and placed in gelatin
capsule 1o obtain a finished product. By varying the ratio of
the three components, including used of the immediate
release at 0%, novel dissolution profiles and plasma profiles
may be obtained in accordance with the present invention.
Altcrnatively, the dosage formulation may bc madc into
tablets by first adding from 25 to 40 weight percent of a solid
pharmaceutically acceptable tablet excipient that will form a
compressible mixture without crushing the pellets, and then
tabletting the mixture in a suitable tablet press.

The following examples are intended to illustrate the
present invention but are not intended to limit the scope of
the appended claims.

EXAMPILE 1

A batch of controlled release bupropion was manufacture
using all materials that comply with the current USP/NI
compendia specifications.

A controlled relcase 150 mg oral bupropion dosage form
is prepared by forming active core pellets having the fol-
lowing composition:

I. ACTIVE CORE PELLETS

Bupropion HCl 70.0%
Sugar sphere 30/35 26.5%
Methocel ES 3.5%

Active pellets of bupropion are formed by dissolving 2.8
kg of bupropion HCI and 0.40 kg of hydroxypropy!l meth-
ylcellulose (Methocel® ES) in a mixture of water and
isopropyl alcohol. The active drug solution is then sprayed
onto 1.06 kg of sugar spheres 30/35 in a fluidized bed
processor with a Wurster inscrt. The active core pellets are
then dried in a fluidized bed processor until the loss on
drying is below 1%. The bupropion pellets are then passed
through a 16 mesh screen and a 30 mesh screen and pellets
arc collected that arc smaller than 16 mesh and larger than
30 mesh.

I[. ENTERIC COATED PELLETS

Bupropion active pellets 75.0%
HPMCP S0 16.9%
Acetyltributyl citrate 2.5%
Myvaplex 600P 5.0%

For a group of about one-third of the pellets, 0.270 kg of
hydroxypropyl methylcellulose phthalate and 0.040 kg of
acetyltributyl citrate are dissolved in a mixture of purified
water and isopropyl alcohol, USP. Then 0.090 kg of glyceryl
monostcarate (Myvaplex 600P) is dissolved into the solution
above. The solution is then sprayed onto 1.2 kg of the
bupropion core pellets in a fluidized bed processor with a
Waurster insert. The pellets are then dried until the loss on
drying (LOD) is less than 1%. The pellets are then mixed
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with 2% (w/w) 1alk for 10 minutes in a V-blender. The
pellets are then passed through a 14 mesh screen and a 24
mesh screen and pellets that arc smaller than 14 mesh and
larger than 24 mesh are collected.

s

10
‘The bupropion capsules of Example 1 were then tested
according to the USP XXIII dissolution test (lype 2, basket},
at 50 rpm, at 37° C. in SGF (pH 1.5) to determine the
percentage of drug dissolved versus time.

TABLE 2
IlI. SUSTAINED RELEASE (SR) COATED ACTIVE PELLETS Time (hours) % Released

Bupropion active pellets 80.0% 1 o

Eudragit ® $100 12.6% 10 2 1

Ethocel ® 10 cps 1.4% 3 )

Acetvltributy] citrate 20% 4 2

Tale 4.0% 6 7

3 15

10 kN

For another group of about two-thirds of the pellets, a 12 5

coating is prepared where the ratio of the methacrylic acid 14 50

copolymer to ethylcellulose is about 9:1. The coaling is 16 6

made as follows: 0.378 kg of methacrylic acid copolymer =0 o

(Eudragit® S 100), 0.42 kg of ethylcellulose (Ethocel® 10

cps), and 0.060 kg of acetyltributyl citrate are dissolved in ag  The release profile of the controlled release product

a mixture of 0.690 kg acetone and 6.210 kg isopropyl
alcohol. 0.120 kg of talc is then dispersed into the solution
above. The suspension is then sprayed onto 2.40 kg of the
active bupropion core pellets in a fluidized bed processor
with & Wauster insert. ‘I'he bupropion pellets are dried in a
fluidized bed processor until the LOD is less than 1%. The
pellets are mixed with 2% (w/w) talc for 10 minutcs in a
V-blender and passed through a 14 mesh screen and 24 mesh
screen. Pellets smaller than 14 mesh and larger than 24 mesh
are collected.
These pellets have the following coating composition:

INGREDIENT MG/CAPSULE % TOTAL WFIGHT
Eudragit ® $100 225 6.4
Ethocel ® 10 cps 2.5 0.7
Acetyltributyl citrate 3.6 10
Tale 7.1 20

The enteric coaled pellets and the SR pellets are mixed
after loading cach group into dosators. The strength of the
final product is 150 mg of bupropion with 50 mg of active
drug in the first group of pellets and 100 mg of active in the
second group. The pellets are then encapsulated into size *“1”
light turquoise blue/light turquoise blue capsules. The total
weight of the formulation (capsule+pellets) is 350 mg.

The resulting bupropion capsules of Example 1 were then
tested according to the USP XXIII dissolution test (type 2,
basket) at 50 rpm, at 37° C. in pll 7.5 buffer and found to

have the following relcasc profile:
TABLE 1
Time (hours) % Released

1 28

2 60

3 75

4 80

6 88

8 93

10 93

12 94

14 94

16 94

The rclease profile of the controlled relcase product
shown in this Example is shown in FIG. 1 by the line filled
with circles.
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S about one-half of that for Zyban®. The time 1o reach (T

shown in this Example 1 is shown io FI1G. 2 by the line with
the filled circles.

The bupropion capsules of Example 1 were then evalu-
ated in seven patients using standard techniques known in
the art. Bupropion was first delected in the plasma at about
2 hours after administration, and showed sustaincd releasc
over 24 hours.

Two panels of seven patients were randomly assigned to
receive either the bupropion formulation described herein or
ZYBAN® in an open, randomized single dose study. Blood
samples were collected over a 72-hour period and analyzed
for bupropion concentrations with a LC/MS/MS method.

For the blood levels carried out C,, .. is the maximum
blood level concentration, of bupropion, T,, . is the time at
which the maximum blood level concentration occurs, T,,
is the sampling point preceding the one at which concen-
trations first become quantifiable. AUC is the “area under the
curve” of time versus blood concentration. The results
provided are given in Table 3 and FIG. 3 show that the mean
plasma concentration-time profiles of bupropion were dif-
ferent for the Example 1 formulation and Zyban®. Follow-
ing oral administration, the Example 1 formulation had a
delayed absorption with a T, value of 1.9 hours. The mean
C,... value of the Example 1 bupropion formulation was

max

mere)

maximum plasma concentration occurred about 8 hours after
administration of the Example 1 formulation. The relative
bioavailability of the Example 1 formulation to Zyban® was
40% in 1erms of C,,,, and 80% in terms of AUC,,, - ratio.

TABLE 3

Variable Example 1 Mean Zyban Mean G-Mean Ratic
Cuax (ng/ml) 542 129.0 0.40
AUC, o (ng - hr/ml) 832.0 998.0 0.80
T,,g (h) 19 0.1
Tau (h1) 8.1 kI
T,z (hr) 17.0 20.3

Thus, it can be seen from the data above that although the
C ax- Of Example 1 is significantly lower than the C,,,, of

the Zyban® formulation, the AUC has only been slightly
reduced.
EXAMPLE 2

The pellets from Example 1 are taken as the second and
third components. These pellets are loaded into the dosator
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along with active pellets and are filled into capsules in a ratio
of 10:30:60 while maintaining the dosage at 150 mg. The
blood profiles from this example will show a C,,, that is the
same as shown in Table 3, but will show a slightly increase
AUC, thereby rendering the G-Mean ratio at about 1.00. The
amount of active pellets may be adjusted as is known in the
art without undue experimentation based on the teachings of
the present disclosure in order to substantially provide a
G-Mean for AUC of approximately 1.00.

EXAMPLE 3

‘The procedure of the Example 1 is followed for the first
group of pellets. The bupropion cores are prepared by
forming a suspension of bupropion and hydroxypropyl
methylcellulose in a mixture of water and isopropy] alcohol,
which suspension is spray coated onto inert spheres. The
HPMCP enteric coating is then applied to about one third of
the active drug pellets.

Film Coating for SR Pellets

Asecond group of about two-thirds of the pellets is coated
with a coating prepared where the ratio of methacrylic acid
copolymer to ethylcellulose is about 1:1. The pellets have
the following composition:

12
Time (hours}) % Released
1 28
2 40
3 50
4 38
6 70
8 80
10 83
12 37
14 88
16 90
18 90
20 92

The release profile of the controlled release product of
Example 3 is shown in FIG. 1 by the line with the filled in
squares.

The resulting bupropion capsules were then tested accord-
ing to USP XXIII dissolution test (type 2, basket), at 50 rpm,
at 37° C., in SGF (pH 1.5) and found to have the following
release profile:

Time (hours) % Released
Bupropion active pellets 30.0% 1 0
Ludragit ® $100 7.0% 2 2
Ethocel ® 10 cps 70% 3 4
Acelyltributyl citrate 2.0% 30 4 6
lale 40% 6 12
8 21
10 10
The coating is made as follows: 0.105 kg of methacrylic }g 51
acid copolymer (Eudragit® S100), 0.105 kg of ethylcellu- 16 23
lose (Ethocel® 10 cps), and 0.030 kg of acetyliributyl citrate ** 17 7
are dissolved in a mixture of 0.345 kg acetone and 3.105 kg 20 74

isopropyl alcobol. 0.060 kg of talc is then dispersed into the
solution above. The suspension {ormed is then sprayed onto
1.20 kg of the active bupropion core pellets in a fluidized bed
processor with a Wurster insert. The coated bupropion
pellets are then dried in a fluidized bed processor until the
LOD is less than 1%. The pellets are mixed with 2% (w/w)
talc for 10 minutes in a V-blender and passed through a 14
mesh screen with a 24 mesh screen. Pellets smaller than 14
mesh and larger than 24 mesh are collected.

The pellets have the following coating composition:

Ingredient mg/Capsule % Total Wt.
Methacrylic acid copolymer 12.5 3.6
Ethocel ® 10 cps 12.5 3.6
Acelyltributyl citrate 3.6 10
Talc 71 2.0

The first group of pellets and the 1:1 above pellets are
mixed afier loading cach group into dosators. The strength
of the final product is 150 mg of bupropion with 50 mg of
aclive drug in the first group of pellets and 100 mg of active
drug in the second group. The pellets are then encapsulated
into size “1” buff opaque/light blue opaque capsules. The
total weight of the formulation (capsule+pellets) is 352 mg.

The resulting bupropion capsules were then tested accord-
ing to the USP XXIII dissolution test (type 2, basket), at 50
rpm, at 37° C,, in pH 7.5 buffer and found to have the
following release profile:

40

45

S0

55

60

05

The release profile of the controlled release product shown
in Example 3 is shown in FIG. 2 by the line with the filled
in squares.

The bupropion capsules of Example 3 were then analyzed
in a seven patient lest using techniques known in the art.
Bupropion was first detected in the plasma about 1.4 hours
after administration and showed a sustained release over 24
hours.

The testing procedure is as described in Example 1. The
results provided are given in Table 4 and FIG. 4 and show
that the mean plasma-time profile of the bupropion formu-
lation differs from that of Zyban®. Bupropion had a delayed
absorption; the relative bioavailability of Lupropion to
Zyban® was 48% and 59% in terms of C,,,, and AUC
values, respectively. The terminal elimination half-lives
were similar.

TABLE 4
Parameter Example 3 Lyban & G-Mean Ratio
Caax (ng/m) 56.9 1148 0.48
AUC, ., (ag - hr/ml) 5317 889.5 0.59
Tiag (h1) 1.4 0.1
Troax (1) S 4.1
T,.. (hr) 126 14.1

Thus, again, the C,,,. of the Example 3 product was
reduced significantly more than the AUC compared to the
reference product, demonstrating that an effective once-a-
day product has been provided.
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EXAMPLE 4

The pellets from Example 3 are 1aken as the second and
third components. These pellets are loaded into the dosator
along with active pellets and are filled into capsules in a ratio
of 10.30:60 while maintaining the dosage at 150 mg bupro-
pion. The blood profiles from this example will show a C,,.
the same as in Table 3, but will show a slightly increased
AUQG, thereby rendering the G-mean ratio at about 1.00. The
amount of active pellets may be adjusted as is known in the
art without undue experimentation based on the teachings of
the present disclosure in order to substantially provide a
G-Mean for AUC of approximately 1.00.

While certain preferred and alternative embodiments of
the invention have been sct forth for purposes of disclosing
the invention, modifications to the disclosed embodiments
may occur to thosc who arc skilled in the art. Accordingly,
this specification is intended to cover all embodiments of the
invention and modifications thereof that do not depart from
the spirit and scope of the invention.

All of the above-identified patents are hereby incorpo-
rated by reference.

15

14
What is claimed is:
1. A once daily dosage form comprising 150 mg of an
bupropion or salt of bupropion, said dosage form providing
an in vivo plasma profile selected from:

(a) Mean 1

max

(b) Mean C,_, of less than about 90 ng/ml, and

(c) Mcan AUC,_,,,,, of morc than about 350 (ng-h)ml.

2. The once daily dosage form of claim 1 wherein said
mean C,,,, is less than about 80 ng/ml.

3. The once daily dosage form of claim 1 wherein said
mean C,,,, is less than about 70 ng/ml.

4. The once daily dosage form of claim 1 wherein said
mean C,,,, is less than about 60 ng/ml.

5. The once daily dosage form of claim 1 wherein said
mean C,, . is less than about 50 ng/ml.

6. The once daily dosage form of claim 1 wherein said
mean C,,,. 18 less than about 40 ng/ml.

of about 5 or more hours

max

* * * * *
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