>0

O
N

._
>

7~ V020117163206 A2 ||| 00000 0T 00 A0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization

International Bureau

(43) International Publication Date
29 December 2011 (29.12.2011)

(10) International Publication Number

WO 2011/163206 A2

1))

21

22

(25)
(26)
(30)

(Y]

(72)
(75)

International Patent Classification:

AG6IK 9/00 (2006.01) AG6IK 31/4965 (2006.01)
AG61K 31/155 (2006.01) A61K 31/403 (2006.01)
A61K 31/426 (2006.01) A61K 31/702 (2006.01)
AG6IK 38/26 (2006.01) AG6IK 31/445 (2006.01)
AG6IK 38/28 (2006.01) AG6IK 31/4439 (2006.01)
A61K 31/17 (2006.01) A61K 31/421 (2006.01)
AG61K 31/4015 (2006.01)  A61K 31/4985 (2006.01)

International Application Number:
PCT/US2011/041218

International Filing Date:
21 June 2011 (21.06.2011)

Filing Language: English
Publication Languagc: English
Priority Data:

61/357,251 22 June 2010 (22.06.2010) Us
Applicant (for all designated States except US): TWI

PHARMACEUTICALS, INC.; 41, No. 41, Lane 221,
Kang Chien Rd., Nei Hu Dist., Taipei, 114 (TW).

Inventors; and

Inventors/Applicants (for US only): CHEN, Shou-Chi-
ung; No. 87, Lane 269, Linsen E. Rd., East Dist., Chiayi
City, 600 (TW). LEE, Shao-Ming; 2f., No. 9, Ln. 122,
Ren'ai Rd., Taipei County, Xizhi City, 221 (TW). JAN,
Chaur-Ming [US/US]; 512 Nw 120th Dr., Coral Springs,
FL 33071 (US).

74

(81)

84

Agent: KATZ, Martin, I.., Wood, Phillips, Katz, Clark
& Mortimer, 500 West Madison Street, Suite 3800,
Chicago, IL 60661 (US).

Designated States (urless otherwise indicated, for every
kind of national protection available): AL, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, 1D, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, T™M, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available). ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), Furopean (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CL CM, GA, GN, GQ,
GW, ML, MR, NL, SN, TD, TG).

Published:

without international search report and to be republished
upon receipt of that report (Rule 48.2(g))

R

M

(54) Title: CONTROLLED RELEASE COMPOSITIONS WITH REDUCED FOOD EFFECT

(57) Abstract: The present invention provides a controlled release pharmaceutical composition which exhibits reduced [ood el-

ET

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

WO 2011/163206 PCT/US2011/041218

CONTROLLED RELEASE COMPOSITIONS
WITH REDUCED FOOD EFFECT

BACKGROUND OF THE INVENTION

[0001] Oral administration of drugs is frequently affected by food-drug interactions,
a phenomenon often described by the term “food effect”. As generally interpreted, food
effect is a very broad term which refers to all aspects of interactions of food on drug
dissolution, absorption, distribution, metabolism and elimination. The implications of
food effect include changes in bioavailability, rate of on-set, duration of therapeutic effect
and incidence and seriousness of side effects.

[0002] The food effect is an important issue during the development of a drug. In
some cases where food-drug interactions lead to an increase of drug absorption, the
drug formulation is recommended to be taken with food in order to be sufficiently
absorbed and exert its expected clinical effect. However, such drug formulations are not
preferréd because drug absorption can vary with food types and quantity. For example,
if a patient forgets to take the drug formulation with food, the drug may be poorly
absorbed and therefore not clinically efficient. This problem may be avoided by a
formulation without food effect.

[0003] Thus, there is a need for new sustained release compaositions with reduced
or no significant food effect.

[0004] Metformin is an oral antihyperglycemic drug of the biguanide class used in
the management of non-insulin-dependent diabetes mellitus (NIDDM). It has been

widely prescribed for lowering blood glucose in patients with NIDDM.
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[0005] The benefits of a sustained release dosage form of metformin have been
well known: it allows one to simplify the patient's administration scheme by reducing the
amount of recommended daily intakes, improves patient compliance, and attenuates
adverse events, e.g., related to high plasma peaks. [Immediate release compositions of
metformin exhibit negative food effect when orally administered to a subject.

[0006] The commercially available sustained-release dosage forms of metformin,
such as Glucophage® XR, Glumetza® and Fortamet®, have significant positive food
effect. Thus, they are all recommended to be taken with food to increase drug
bioavailabiltly and maximum therapeutic benefits.

[0007] Thus, there is a need for new sustained release compositions of metformin

with reduced or no significant food effect.

SUMMARY OF THE INVENTION

[0008] In one embodiment, the present invention provides a controlled release
pharmaceutical composition which exhibits reduced food effect as compared to
conventional controlled release compositions, wherein said composition comprises an
active agent (which may be referred to as a “drug”) which has a limited window of
absorption and displays a negative food effect when an immediate release dosage form
of the drug is orally administered to a subject.

[0009] in one embodiment, the invention provides a controlled release
pharmaceutical composition which exhibits reduced food effect as compared to
conventional controlled release formulations, said composition comprising:

(a) a sustained release layer comprising:
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) an active agent, wherein said active agent has a limited window of

absorption and displays a negative food effect when an immediate release

formulation of said active agent is orally administered to a subject;

(i) optionally, at least one release modifier; and

(ili)  at least one sustained release agent; and

(b) an immediate release layer comprising said active agent and at least one
pharmaceutically acceptable excipient.

[00010] In one embodiment, the active agent is metformin.
[00011] In one embodiment, the invented controlled release pharmaceutical
composition further comprises a second therapeutic agent.
[00012] in another embodiment, the invention provides a controlled release
pharmaceutical composition of metformin, wherein the bioavailability of metformin is not
increased more than 50% when said controlled release composition is orally
administered to a subject in the fed state.
[00013] In yet another embodiment, the invention provides a method of reducing
the food effect of a controlled release composition, said method comprising a step of
formulating an active agent into a unit dosage form, wherein the unit dosage form
comprises at least one sustained layer and one immediate release layer.
[00014] In yet another embodiment, the invention provides a method of reducing
the time necessary to reach steady state for metformin, said method comprising
administering a controlled release composition of metformin to a subject in need thereof,
wherein the controlled release composition has higher bicavailability than a comparable

dose of Fortamet® (metformin hydrochloride) tablets.
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[00015] In yet another embodiment, the invention provides a method of improving
the bioavailability of a controlled release dosage form of metformin in a fasted mode, said
method comprising formulating metformin into a dosage from comprising a sustained
release layer and an immediate release layer, wherein metformin is present in both the
sustained release layer and the immediate release layer.

[00016] In yet ancther embodiment, the invention provides a method of
manufacturing a matrix controlled release tablet, said method comprising: (a) mixing a
portion of an acid salt form of an active ingredient with an alkaline agent to form a mixture;
(b) granulating said mixture with a controlled release agent; and (c) compressing the

granules from step (b) into tablets.

DEFINITIONS

[00017] The term “food effect”, as used herein, refers to a relative difference in AUC
(Area under the curve), Cnax (Maximum plasma concentration), and/or Tmax (Time to
maximum concentration) of an active substance, when said substance or a formulation
thereof, such as a tablet or a capsule, is administered orally to a mammal, preferably a
human, concomitantly with food or in a fed state as compared to the same values when
the same formulation is administered in a fasted state. The food effect F is calculated
as

F=(Yted-Ytasted)/ Y tasted

wherein Yiq and Yasieq are the found values of AUC, Chaxor Tmax in the fed and fasted
state, respectively.

[00018] The term “reduced food effect’, as used herein, refers to the food effect of a

composition of an active substance which is less than 50%, preferably less than 40%,
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