
AUROBINDO EX1015, 1

United States Patent

US006284275B1

 

(12) (10) Patent No.: US 6,284,275 B1
Chen etal. (45) Date of Patent: *Sep. 4, 2001

(54) CONTROLLED RELEASE TABLET HAVING 4,587,117 5/1986 _Edgrenetal. .
A UNITARY CORE 4,609,374 9/1986 Ayer .

4,612,008 9/1986 Wongetal. .

(75) Inventors: Chih-Ming Chen; Xiu Xiu Cheng, pees Ltose Guittard “ al. .‘ue . 3624, yer et al. .

Jon or:OreJorsnChou;Steve 4,627,850 12/1986 Deters etal. .
; prings, 4,692,336 9/1987 Eckenhoff et al. .

(US) 4,696,815 9/1987 Schepky etal. .
4,704,118 11/1987 Eckenhoff .

(73) Assignee: Andrx Pharmaceuticals, Inc., Davie, “em
FL (US) (List continued on next page.)

(*) Notice: Subject to any disclaimer, the term ofthis FOREIGN PATENT DOCUMENTS
patent is extended or adjusted under 35 0283369 8/1993 (EP).
US.C. 154(b) by 0 days. 2320735 8/1975 (FR).

1522179 11/1976 (GB).
This patent is subject to a terminal dis- 9608243 3/1996 (WO).
claimer. 9609823 4/1996 (WO).

9717975 5/1997 (WO).
9810786 3/1998 (WO).

“4. WO200028990 * 5/2000 (WO).
(22) Filed: Jun. 9, 2000 WO02000289989* 5/2000 (WO).

Related U.S. Application Data OTHER PUBLICATIONS

(63) Continuation of application No. 09/143,876, filed on Aug. Clin. Ther. May 1996; 18 (3):pp. 360-371, Campell et al.
31, 1998, now Pat. No. 6,099,862. Briscoe TA,et al.; Dept of Medicine Morehouse of Med-

icince, Atlanta, GA.
(SL) UntC0 eeeeeecccssssesneeees A61K 9/20; A61K 9/24; Ann. Intern Med. Feb. 1, 1998; 128 (3) pp. 165-175.

A61K 9/36 Physicians’s Desk Reference 52th Ed. pp. 795-800;
(52) U.S. C0. cee eceseeeeeeeee 424/473; 424/468; 424/474; 1217-1219 and 2182-2186.

424/475; 424/479; 424/480 ; ;
(58) Field of Search .cccccscscsssssssssssseen 424/468, 473, Primary Examiner—Thurman K. Page

424/474, 475, 479, 480; 514/635, 588, Assistant Examiner—BrianK. Seidleck .
591, 592, 593 (74) Attorney, Agent, or Firm—Hedman & Costigan P.C.

57 ABSTRACT
(56) References Cited 67)

U.S. PATENT DOCUMENTS A controlled release pharmaceutical tablet containing anti-
~~ hyperglycemic drug and a hypoglycemic drug that does not

3,845,770 11/1974 Theeuwesetal. . contain an expandingor gelling polymer layer and compris-
3,916,899 11/1975 Theeuwesetal. . ing a core containing the antihyperglycemic drug and the
3,952,741 4/1976 Baker . hypoglycemic drug, a semipermeable coating membrane
foodee ,tony penoun surrounding the core and at least one passageway in the034, eeuwes .
4.077.407 3/1978 Theeuweset al. . membraneto allow the drugs to be released from the core.
4,080,472 3/1978 Bohoun .
4,522,625 6/1985 Edgren . 39 Claims, 2 Drawing Sheets

METFORMIN HCIV/GLIPIZIDE TABLETS, 850/5
100 

 
 

sfwounr
(%) -2 GLIPIZIDE

AO annnnerctratnnnentingyylcamanmninarinisinaniniuinnnannnnsin =+ METFORMIN

20 sassnstasrerseeeey

Ow
0 2 4 6 8 10 12 14 16

DISSOLUTION TIME (HRS)

AUROBINDO EX1015,1f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


AUROBINDO EX1015, 2

US 6,284,275 B1
 Page 2

U.S. PATENT DOCUMENTS 5,260,275 11/1993 Cooperetal. .
5,308,348 5/1994 Balabanetal. .

4,708,868 11/1987 Brickl etal. . 5,356,913 10/1994 Colca .
4,777,049 10/1988 Magruderetal. . 5,413,572 5/1995 Wongetal. .
4,803,076 2/1989 Ranade. 5,512,293 4/1996 _Landrauetal. .
4,851,229 7/1989 Magruderetal. . 5,543,156 8/1996 Roordaetal. .
4,863,724 9/1989 Schepkyetal. . 5,545,413 8/1996 _Kuczynskietal. .
4,865,598 9/1989 Eckenhoff . 5,591,454 1/1997 Kuyezynski etal. .
4,871,549 10/1989 Uedaet al. . 5,614,578 3/1997 Dongetal. .
4,892,739 1/1990 Shahetal. . 5,629,319 5/1997 Luo etal. .
4,963,141 10/1990 Eckenhoff. 5,631,224 5/1997 Efendicetal. .
5,024,843 6/1991 Kuczynskietal. . 5,650,170 7/1997 Wrightetal. .
5,030,452 7/1991 Curatolo. 5,667,804 9/1997 Wonget al. .
5,071,607 12/1991 Ayeretal. . 5,668,117 9/1997 Shapiro .
5,082,668 1/1992 Wonget al. . 5,674,900 10/1997 Ubillas etal. .
5,091,190 2/1992 Kucezyskiet al. . 5,688,518 11/1997 Ayeret al. .
5,108,756 4/1992 Curatolo . 5,691,386 11/1997 Inmanetal. .
5,110,597 5/1992 Wongetal. . 5,922,769 * 7/1999 Barelli et al. .
5,120,548 6/1992 McClelland etal. . 6,011,049 * 1/2000 Whitcombetal. .
5,141,752 8/1992 Ayeretal. . 6,031,004 * 2/2000 Timminsetal. .
5,178,867 1/1993 Guittard et al. .
5,185,158 2/1993 Ayeret al. . * cited by examiner

AUROBINDO EX1015, 2f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


AUROBINDO EX1015, 3

US 6,284,275 B1Sheet 1 of 2Sep. 4, 2001U.S. Patent

|“Old(SHH)SWILNOLLATOSSIAA!OLg9v
9=U)dHSZG’ZHONI

 G/0S8‘SLATAVLACIZIdI19/IOHNINWOSLAN
(%)daN10SsidINNOWY

AUROBINDO EX1015, 3f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


AUROBINDO EX1015, 4

US 6,284,275 B1Sheet 2 of 2Sep. 4, 2001U.S. Patent

cOld(SHH)SILNOLLNIOSSICOL6fk|6UtkhCUE:CQv(9=U)WdSZGLHONIsen©‘ddvdSn

 G/00S“SLATEWLACIZIdD/IOHNINKOSLAW
(%)G3N10SsIqdINNOWY

AUROBINDO EX1015, 4f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


AUROBINDO EX1015, 5

US 6,284,275 B1
1

CONTROLLED RELEASE TABLET HAVING
A UNITARY CORE

This is a continuation application of Ser. No. 09/143,876
filed Aug. 31, 1998 now U‘S. Pat. No. 6,099,862.

BACKGROUND OF THE INVENTION:

The present invention relates to controlled release unit
dose formulations containing an antihyperglycemic drug
and a hypoglycemic drug. As used in this specification the
term “antihyperglycemic” refers to a drug that is useful in
controlling or managing noninsulin-dependentdiabetes mel-
litus (NIDDM)by decreasing hepatic glucose production,
decreasing intestinal absorption of glucose and/or improving
insulin sensitivity. Biguanides are the preferred antihyperg-
lycemic drugs. As used in this specification the term
“hypoglycemic”refers to a drug that is useful in controlling
or managing noninsulin-dependent diabetes mellitus
(NIDDM)by stimulating the release of insulin from the
pancreas. Sulfonylureas are the preferred hypoglycemic
drugs.

In a preferred embodiment, the present invention relates
to an oral dosage form comprising a unique combination of
a biguanide and a sulfonylurea. The biguanide is preferably
metformin or buformin or a pharmaceutically acceptable salt
thereof such as metformin hydrochloride or the mefformin
salts described in U.S. Pat. Nos. 3,957,853 and 4,080,472
which are incorporated herein by reference. The sulfony-
lurea compoundis preferably glipizide as described in U.S.
Pat. No. 5,545,413 or glyburide. Other possible sulfonylurea
compounds such as glibornuride, glisoxepide, gliclazide
acetohexamide, chlorpropamide, tolazamide, tolbutamide
and tolbutamide which are described in U.S. Pat. Nos.

5,674,900 and 4,708,868, which are incorporated herein by
reference, may also be employed.

The dosage form of the present invention can provide
therapeutic levels of the drugs from twelve to twenty-four
hour periods. In a preferred embodiment, the dosage form
will be administered once a day and provide therapeutic
levels of the drug throughout the day.

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 employ
either a biguanide drug alone or a sulfonylurea drug alone.
For example WO 96/08243 discloses a controlled release
dosage form containing only metformin HCl, a biguanide,as
the active ingredient and employs a hydrogel to push the
active ingredient from the dosage form. Similarly, U.S. Pat.
Nos. 5,545,413, 5,591,454 and 5,091,190 disclose con-
trolled release dosage forms containing only the drug glip-
izide and employ a hydrogel to push the active ingredient
from the dosage form.

The 50th edition of the Physicians’ Desk Reference®,
copyright 1996, suggests administering to a patient a met-
formin HCl dosage form commercially available from
Bristol-Myers Squibb Co. under the tradename GLUCOPH-
AGE® and a dosage form of a sulfonylurea compound such
as glyburide. More specifically, page 753 of the 50th edition
of the Physicians’ Desk Reference states that if adequate
glycemic control is not attained with GLUCOPHAGE®
monotherapy, the combination of GLUCOPHAGE® and a
sulfonylurea such as glyburide may have a synergisticeffect,
since both active ingredients act to improve glucosetoler-
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ance by different mechanism. According to the 50th edition
of the Physicians’ Desk Reference, the GLUCOPHAGE®
dosage form is believed to function by decreasing hepatic
glucose production, decreasing intestinal absorption of glu-
cose and improving insulin sensitivity, while the sulfony-
lurea compound is believed to lower the blood glucose
levels by stimulating the release of insulin from the pan-creas.

Although the 50th edition of the Physicians’ Desk Ref-
erence suggests the combined administration of mefformin
HCl and a sulfonylurea compound,it fails to suggest a single
unitary controlled release dosage form comprising both an
antihyperglycemic drug and a hypoglycemic drug that can
provide continuous and non-pulsating therapeutic levels of
an antihyperglycemic drug and a hypoglycemic drug to an
animal in need of such treatment over a twelve hour or

twenty-four hour period.

It is an object of the present invention to provide a
controlled or sustained release formulation that contains

both an antihyperglycemic drug and a hypoglycemic drug.

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

both an antihyperglycemic drug and a hypoglycemic drug
that does not employ an expanding or gel forming material
to push the drugs out.

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

both an antihyperglycemic drug and a hypoglycemic drug
that can provide continuous and non-pulsating therapeutic
levels of an antihyperglycemic drug to an animalin need of
such treatment over a twelve hour or twenty-four hour
period.

It is also an object of this invention to provide a controlled
or sustained release pharmaceutical tablet having a homo-
geneous core wherein the core component may be made
using ordinary tablet compression techniques.

SUMMARYOF THE INVENTION

The foregoing objectives are meet by a controlled release
dosage form which comprises:

(a) a core which comprises:
(i) an antihyperglycemic drug;
(ii) a hypoglycemic drug;
(iii) a binding agent; and
(iv) optionally, an absorption enhancer;

(b) optionally a seal coating layer around the core;
(c) a semipermeable coating membrane surrounding the

core; and

(d) at least one passageway in the semipermeable mem-
brane to allow release of the antihyperglycemic drug
and the hypoglycemic drug.

In the preferred embodiment the antihyperglycemic drug
is a biguanide such as metformin or a pharmaceutically
acceptable salt and the hypoglycemic drugis a sulfonylurea,
such as glipizide or a pharmaceutically acceptable salt
thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG.1 is a graph which depicts the dissolution profile in
simulated intestinal fluid (SIF), pH 7.5 phosphate buffer of
the formulation described in Example 1 as tested according
to the procedure described in United States Pharmacopeia
XXIII, Apparatus 2@75 rpm.

FIG.2 is a graph which depicts the dissolution profile in
simulated intestinal fluid (SIF), pH 7.5 phosphate buffer of
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