rel

WORLD INTELLECTUAL PROFERTY ORGANIZATION
International Bureau

LY

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 6

AG61K 9/20 Al

(11) International Publication Number:

(43) International Publication Date:

WO 99/47125

23 September 1999 (23.09.99)

(21) International Application Number: PCT/US99/06024

(22) International Filing Date: 19 March 1999 (19.03.99)

(30) Priority Data:

09/045,330 20 March 1998 (20.03.98) us

(71) Applicant: ANDRX PHARMACEUTICALS, INC. [US/US];
Suite 201, 4001 S.W. 47th Avenue, Fort Lauderdale, FL
33314 (US).

(72) Inventors: CHENG, Xiu, Xiu; Apartment 506, 3150 W.
Rolling Hills Circle, Davie, FL 33328 (US). CHEN,
Chih-Ming; 10680 S.W. 40th Manor, Davie, FL 33328
(US). JAN, Steve; 512 N.W. 120th Drive, Coral Springs,
FL 33071 (US). CHOU, Joseph; 5755 N.W. 54th Place,
Coral Springs, FL 33067 (US).

(74) Agent: ENDRES, Martin, P.; Hedman, Gibson & Costigan,
P.C., 1185 Avenue of the Amerlcas, New York, NY 10036
(US).

(81) Designated States: AL, AM, AT, AU, AZ, BA, BB, BG, BR,
BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, Fl, GB, GE,
GH, GM, HR, HU, ID, IL, IS, JP, KE, KG, KP, KR, KZ,
LC, LK, LR, LS, LT, LU, LV, MD, MG, MK, MN, MW,
MX, NO, NZ, PL, PT, RO, RU, SD, SE, SG, S], SK, SL, TJ,
T™, TR, TT, UA, UG, UZ, VN, YU, ZW, ARIPO patent
(GH, GM, KE, LS, MW, SD, SL, SZ, UG, ZW), Eurasian
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR,
IE, IT, LU, MC, NL, PT, SE), OAPI patent (BF, BJ, CF,
CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG).

Published
With international search report.

(54) Title:

(57) Abstract
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A controlled release antihyperglycemic tablet that does not contain an expanding polymer and comprising a core containing the
antihyperglycemic drug, a semipermeable membrane coating the core and at least one passageway in the membrane.
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CONTROLLED RELEASE ORAL TABLET HAVING A UNITARY CORE
BACKGROUND OF THE INVENTION:

The present invention relates to controlled release
unit dose formulations containing an antihyperglycemic
drug. More specifically, the present invention relates to
an oral dosage form comprising a biguanide such as
metformin or buformin or a pharmaceutically acceptable salt
thereof such as metformin hydrochloride or the metformin
salts described in United States Patent Nos. 3,957,853 and
4,080,472 which are incorporated herein by reference.

In the prior art, many techniques have been used to
provide controlled and extended-release pharmaceutical
dosage forms in order to maintain therapeutic serum levels
of medicaments and to minimize the effects of missed doses
of drugs caused by a lack of patient compliance.

In the prior art are extended release tablets which
have an osmotically active drug core surrounded by a
semipermeable membrane. These tablets function by allowing
a fluid such as gastric or intestinal fluid to permeate the
coating membrane and dissolve the active ingredient so it
can be released through a passageway 1in the coating
membrane ox if the active ingredient is insoluble in the
permeating fluid, pushed through the passageway by an
expanding agent such as a hydrogel. Some representative
examples of these osmotic tablet systems can be found in
United States Patent Nos. 3,845,770, 3,916,899, 4,034,758,
4,077,407 and 4,783,337. United States Patent No.
3,952,741 teaches an osmotic device wherein the active
agent is released from a core surrounded by a semipermeable
membrane only after sufficient pressure has developed
within the membrane to burst or rupture the membrane at a
weak portion of the membrane.

The basic osmotic device described in the above cited
patents have been refined over time in an effort to provide
greater control of the release of the active ingredient.
For example United States Patent Nos. 4,777,049 and

4,851,229 describe an osmotic dosage form comprising a
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semipermeable wall surrounding a core. The core contains
an active ingredient and a modulating agent wherein the
modulating agent causes the active ingredient to be
released through a passageway in the semipermeable membrane
in a pulsed manner. Further refinements have included
modifications to the semipermeable membrane surrounding the
active core such as varying the proportions of the
components that form the membrane, i.e United States Patent
Nos. 5,178,867, 4,587,117 and 4,522,625 or increasing the
number of coatings surrounding the active core, 1i.e
5,650,170 and 4,892,739.

Although vast amounts of research has been performed
on controlled or sustained release compositions and in
particular on osmotic dosage forms, very little research
has been performed in the area of controlled or sustained
release compositions that employ antihyperglycemic drugs.

The limited work on controlled or sustained release
formulations that employ antihyperglycemic drugs such as
metformin hydrochloride has been limited to the combination
of the antihyperglycemic drug and an expanding or gelling
agent to control the release of the drug from the dosage
form. This limited vresearch 1is exemplified by the
teachings of WO 96/08243 and by the GLUCOPHAGE® product
which i1s a commercially available product from Bristol-
Myers Squibb Co. containing metformin HCI.

It is reported in the 50th Edition of the Physicians’
Desk Reference, copyright 1996, p. 753, that food decreases
the extent and slightly delays the absorption of metformin
delivered by the GLUCOPHAGE® dosage form. This decrease is
shown by approximately a 40% lower peak concentration and
a 25% lower AUC in plasma and a 35 minute prolongation of
time to peak plasma concentration following administration
of a single GLUCOPHAGE® tablet containing 850 mg of
metformin HCl with food compared to the similar tablet
administered under fasting conditions.

It is an object of the present invention to provide a

controlled or sustained release formulation for an
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antihyperglycemic drug wherein the biocavailability of the
drug is not decreased by the presence of food.

It is a further object of the present invention to
provide a controlled or sustained release formulation for

5 an antihyperglycemic drug that does not employ an exbanding
polymer.

It is also a further object of the present invention
to provide a controlled or sustained release formulation
for an antihyperglycemic drug that can provide continuous

10 and non-pulsating therapeutic levels of an
antihyperglycemic drug to an animal or human in need of
such treatment over a twelve hour to twenty-four hour
period.

It is an additional object of the present invention to

15 provide a controlled or sustained release formulation for
an antihyperglycemic drug that obtains peak plasma levels
approximately 8-12 hours after administration.

It is also an object of this invention to provide a
controlled or sustained release pharmaceutical tablet

20 having only a homogeneous osmotic core wherein the osmotic
core component may be made using ordinary tablet

compression techniques.

SUMMARY OF THE INVENTION
25 The foregoing objectives are met by a controlled
release dosage form comprising:

(a) a core comprising:

(1) an antihyperglycemic drug;
(ii) optionally a binding agent; and
30 (iidi) optionally an absorption enhancer;

(b) a semipermeable membrane coating surrounding the core;
and
(c) at least one passageway in the semipermeable membrane.
The dosage form of the present invention can provide
35 therapeutic levels of the antihyperglycemic drug for twelve
to twenty-four hour periods and does not exhibit a decrease

in biocavailability if taken with food. In fact, a slight
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