004/069234 A1 | 0001 0 00 R0 1 A

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

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date

19 August 2004 (19.08.2004)

(10) International Publication Number

WO 2004/069234 A1l

(51) International Patent Classification’”:  A61K 31/135,
9/22
(21) International Application Number:
PCT/IN2003/000312

(22) International Filing Date:
17 September 2003 (17.09.2003)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

151/MUM/2003 5 February 2003 (05.02.2003) IN

(71) Applicant (for all designated States except US): IPCA
LABORATORIES LIMITED [IN/IN]; 48, Kandivli In-
dustrial Estate, Kandivil (West), Mumbai 400 067, Maha-
rashtra (IN).

(72) Inventors; and

(75) Inventors/Applicants (for US only): THEMBALATH,
Ramachandran [IN/IN]; 6/35, Prakash Co. Housing So-
ciety, Relief Road, Santacruz (West), Mumbai 400 054,
Mabharashtra (IN). BANSAL, Yatish, Kumar [IN/IN]; Flat
No.3, Siras Villa, Plot No.40, Sai Baba Park, Evershine Na-
gar, Malad (West), Mumbai 400 064, Maharashtra (IN).
SENGUPTA, Subhrangshu [IN/IN]; B-401, Ganga Vas-
ant sagar, Thakur Village, Kandivli (East), Mumbai 400
101, Maharashtra (IN). SINGH, Nivedita [IN/IN]; D-38,
New Vlnay, Opp. University Campus, Vidyanagari Road,
Santacruz (East), Mumbay 400 098, Maharashtra (IN).

(74) Agent: NAIR, Gopakumar, G.; Gopakumar Nair Asso-

ciates, Nair Baug, Akurli Road, Kandivli (East), Mumbai

400 101 (IN).

(81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,

CZ, DE, DK, DM, DZ, EC, EE, ES, H, GB, GD, GE, GH,
GM, HR, HU, ID, IL, IS, JP, KE, KG, KP, KR, KZ, L.C,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SC, SD, SE,
SG, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ,
VC, VN, YU, ZA, ZM, ZW.

(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO,
SE, SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant’s entitlement to apply for and be granted a
patent (Rule 4.17(ii)) for all designations

as to the applicant’s entitlement to claim the priority of the
earlier application (Rule 4.17(iii)) for the following desig-
nations AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BY,
BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EC,
EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, IL, IS,
JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA,
MD, MG, MK, MN, MW, MX, MZ, NO, NZ, OM, PH, PL,
PT, RO, RU, SC, SD, SE, SG, SK, SL, TJ, TM, TN, TR, TT,
TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM, ZW, ARIPO
patent (GH, GM, KE, LS, MW, MZ, SD, SL, SZ, TZ, UG,
ZM, ZW), Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU,
TJ, TM), European patent (AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT,
RO, SE, S1, SK, TR), OAPI patent (B, BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG)

of inventorship (Rule 4.17(iv)) for US only

Published:
with international search report

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gagzette.

(54) Title: PHARMACEUTICAL COMPOSITIONS AND PROCESS OF PRODUCTION THEREOF

o (57) Abstract: A novel extended release oral solid dosage formulation of metoprolol succinate is provided which includes an ex-
tended release polymer base retardant coating and a process of production thereof. In the present invention metoprolol succinate
tablets comprising of strengths varying from 12.5 to 200mg are prepared via a wet granulation method and the formulation for release

=

of metoprolol for upto 24 hours is provided.



WO 2004/069234 PCT/IN2003/000312

PHARMACEUTICAL COMPOSITIONS AND PROCESS OF PRODUCTION

THEREOF

Related Applications:

This application claims priority from India National application serial No.

151/MUM/2003, filed 05 February 03.

Field of the Invention

The invention relates to the field of medicine and pharmacology. More specifically, the
invention relates to an extended release oral dosage pharmaceutical composition
comprising metoprolol or a pharmaceutically acceptable succinate salt thereof provided
with an extended release polymer base retardant coating, and to a process for its

production.

Description of Related Art

Metoprolol succinate is a beta-selective (cardioselective) adrenoreceptor blocking
agent, for oral administration, available as extended release tablets to treat the heart
condition angina. The drug reduces the oxygen demand to the heart, slowing the heart
rate, reducing cardiac output when at rest and on exercise and reduces systolic blood

pressure among other things. There are many controlled and sustained release
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metoprolol formulations already known, which usually comprise controlled release
pellets, wherein each pellet acts as a separate drug delivery unit. But in order to obtain a
desirable release of a drug, a considerable amount of experimentation needs to be
performed. So, in accordance with the present investigation, an extended release
pharmaceutical formulation has been devised which releases the drug for up to 24 hours

in a suitably controlled manner.

U.S. Patent 4792452 to Howard et al., describes a controlled release pharmaceutical
formulation which releases the drug at a controlled rate regardless of the pH of the
environment. Its formulation includes up to about 45% by weight of a pH dependent
polymer, which is a salt of alginic acid in addition to a pH independent hydrocarbon

gelling agent, such as hydroxypropylmethyl cellulose.

EP 0293347 to Henry A.C. and Christina E.E. describes metoprolol succinate as a new
therapeutically active compound, and pharmaceutical preparations comprising it. This
invention discusses a new oral, therapeutically active compound, which is soluble in the
pH range 1 to 8, which therefore can be released in the gastrointestinal tract below the
upper part of the small intestine. The sustained release excipient is prepared by dry

blending the requisite amounts of xanthan gum, dextrose and calcium sulfate.

U.S. Patent 4871549 to Yoshio U. et al., describes a time controlled explosion system

comprising metoprolol, a swelling agent such as a low substituted



WO 2004/069234 PCT/IN2003/000312

hydroxypropylcellulose, sodium starch glycolate or carboxymethylcellulose sodium,
coated with a water-insoluble coating material so that drug release is caused by the

explosion of the membrane after a definite time period.

U.S. Patent 4957745 to Jonsson U.E. et al describes the pharmaceutical preparation of a
controlled release preparation containing a number of beads comprising metoprolol

salts, their production and use in cardiovascular disorders.

U.S. Patent 4927640 to Dahlinder L-ED et al also describes controlled release beads
having a glass or silicon dioxide core. Metoprolol succinate was sprayed onto the cores
of silicon dioxide, glass and sodium chloride from a solution of ethanol 95% and

methylene chloride. Then the coated beads were filled into hard gelatin capsules.

U.S. Patent 5081154 to Henry A.C. and Christina E.E. which is a continuation of EP
0293346 also relates to metoprolol succinate wherein an oral pharmaceutical
composition comprising a core containing a therapeutically active compound is
disclosed. The core has been coated with a layer comprising an anionic polymer and a
water insoluble polymer selected from the group of quaternary ammonium substituted
acrylic polymers. The investigators suggest that in order to achieve a steady blood
plasma level of the therapeutically active compound, a split dose unit of the

therapeutically active compound provided with a coating according to the present
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invention can be administered together with some particles/granules which are not

coated.

U.S. Patent 5399358 to Stanoforth George N and Baichwal Anand R is directed to
sustained release formulations which provide a 24 hour release of metoprolol using a

combination of xanthan gum with locust bean gum as the preferred gum combination.

EP Application 110542 by McCall Troy W and Baichwal Anand R describes once-a-
day oral dosage form of metoprolol to be released over a period of 24 hours in the
gastrointestinal tract. The sustained release matrix comprises heterosaccharide

derivatives of xanthan gum.

A number of patents in the prior art deal with sustained or controlled release
formulations of metoprolol. These include water insoluble glass, silicon dioxide or
plastic resin beads, which are sprayed with metoprolol salt and then coated with
controlled release polymeric membrane. Another sustained release excipient commonly
used is a heteropolysaccharide e.g., xanthan gum or a gum combination of xanthan and
locust bean gum for delaying the drug release. In other cases there is the use of a
heteropolysaccharide gum along with a homopolysaccharide gum, which can cross-link
with the heteropolysaccharide gum in the gastro-intestinal fluid. Thus there is a need for
a simple and economical process of formulation of metoprolol succinate extended

release drug which the present invention attempts to address with the use of wet
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granulation method with carbomers and a water insoluble hydrophobic polymer
retarding coating of ethyl cellulose to provide up to 24 hours of extended release of

metoprolol.

Summary of the Invention

It is an object of the invention to provide an improved pharmaceutical composition, in
particular for the treatment of angina. It is a further object of the invention to overcome
or ameliorate one of more of the problems associated with the prior art pharmaceutical
preparations. It is also an object of the present invention to provide a sustained release
oral dosage pharmaceutical composition comprising metoprolol or a succinate salt
thereof. It is further an object of the invention to provided a process for the production

of such a pharmaceutical composition.

According to the present invention, there is provided a pharmaceutical composition comprising a matrix
material having metoprolol, or a pharmaceutically acceptable salt thereof, dispersed therein, the
dispersion of the metoprolol or pharmaceutically acceptable salt thereof within the matrix material being
effective to delay the release profile on administration of the pharmaceutical composition, the tablet being
provided with a substantially water-insoluble polymeric coating effective further to delay the release

profile on administration of the pharmaceutical composition.

Detailed Description
Preferably, pharmaceutically acceptable salt is a succinate. The matrix material may be

capable of forming a swelling gel when in contact with water and may comprise a
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cellulosic polymer and a carbomer. The cellulosic polymer is preferably hydroxypropyl

methyl cellulose.

The polymeric coating may comprises cellulose derivatives without protolysable

groups, for example ethyl cellulose.

The metoprolol, or pharmaceutically acceptable salt thereof, is preferably provided in
the form of a granulated active ingredient. It may be present in an amount of from
12.5mg to 200mg in the composiﬁon, for example in an amount of 12.5mg, 25mg,

50mg, 100mg or 200mg in the composition.

The pharmaceutical composition according to the invention may further comprise a

binder, for example a povidone.

The hardness of the tablet may vary from 35 Nortons to 160 Nortons for tablets of

different strengths.
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One preferred pharmaceutical composition according to the invention comprises:

metoprolol succinate

microcrystalline cellulose

carbomer

hydroxypropyl methyl cellulose
(K100M)

hydroxypropyl methyl cellulose
(K4M)

povidone

magnesium stearate

isopropyl alcohol

and the coating comprises:

opadry 04-C-7000 A (colorcon)

ethyl Cellulose

isopropyl alcohol

methylene chloride

27 to 30%

17 to 30%

1to 6%

14 to 56%

4 to 10%

810 12%

1t0 1.5%

q.s.

4 t0 5%

1t02%

q.s.

q.s.

Preferably, the weight ratio of metoprolol, or pharmaceutically active salt thereof, to

carbomer is in the range of 10:1 to 1:12.

Also provided in accordance with the invention is a process for the production of a

pharmaceutical composition according to the invention, comprising blending
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metoprolol, or a pharmaceutically acceptable salt thereof, with a matrix material,
granulating the blended mixture and compressing to form a tablet, and spray coating the

tablet with a polymeric coating.

At least one carbomer is preferably introduced into the composition during the blending

and granulation steps.

Preferably, the tablet is prepared by a wet granulation process, preferably a non-aqueous

process, for example a process using a hydroalcoholic wetting material

Accordingly, the invention provides a process for preparing a pharmaceutical
composition comprising:

a) introduction of metoprolol succinate, carbomer and hydroxy polymethyl
cellulose by blending, milling and sieving prior to granulation

b) introduction of a solution of polymer in non-aqueous / hydroalcoholic solvent
during granulation of the blended material as in (a)

c) spray coating of the compressed tablets as in (c), with a water-insoluble
polymeric membrane containing derivatives of cellulose without protolyasable
groups

d) thereby incorporating the tablet and the coating into a matrix forming a swelling

gel in contact with water.
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This, in accordance with the present invention, there is provided a process for producing
pharmaceutically extended-release preparations of metoprolol succinate. The object of
this invention is to obtain a solid preparation with high bioavailability of the drug in
combination with an extended absorption in the gastrointestinal tract thus achieving an
even effect of up to 24 hours after one (or twice in case of a lower dosage such as

12.5mg) daily administration.

The present invention further provides a process for producing oral solid extended
release pharmaceutical formulations, which releases metoprolol succinate over a time

period of up to 24 houss.

In the embodiments of the invention, the carbomer is included in an amount from about
4.54% to about 11.5%, by weight of the final product. The drug to carbomer ratio may
be, from about 10:1 to about 1:12 for example. Preferably, the drug to carbomer ratio is

from about 10:1.25 to about 1:12 by weight of formulation.

The preparation of the said tablet is by compression and mixing of polymers. The

carbomers are used in both granulation as well as mixing stages.

By "extended release" it is meant for purposes of the present invention that the
therapeutically active medicament is released from the formulation at an extended rate

such that therapeutically beneficial blood levels (but below toxic levels) of the
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medicament are maintained over an extended period of time, e.g., providing a 24 hour

dosage form.

The term "environment" is meant for purposes of the present invention to encompass a
mammalian body, an organ of such a body or area of such a body, for example, the
gastro-intestinal area. Such an environment can be tested by means of in-vitro
dissolution testing, as is standard practice for testing of therapeutically active substances

prior to use in mammalian bodies.

By using a careful choice of fillers and binders as well as gel forming materials the
preparation may be manufactured into a commercially acceptable forni, e.g. a tablet that
shows unexpectedly good bioavailability of both active compounds as well as a

prolonged duration of action.

Specific embodiments of the present invention will now be described by way of

example only with reference to and as illustrated in the following examples. .

EXAMPLE 1

Wet Granulation Method for Compression
The active ingredient, MCC, carbopol and HPMC were blended together, and then the

blend milled through a screen with appropriately size mesh. The blended material was
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then granulated with a solution of polymer in non-aqueous/ hydroalcoholic solvent. The
granules were then dried at a suitable temperature and screened through a mesh of
appropriate size. The blend was lubricated with a soluble or insoluble lubricant. The

tablets were then formed by compression.

The pharmaceutical composition of the tablets containing 100mg metoprolol succinate

without carbomer had the following composition:

TABLE 1

Ingredients Parts by weight of tablet
Metoprolol succinate 27.14%

Micro Crystalline Cellulose 25.711 %

Hydroxy propy! methly cellulose (K4M) 4.28 %
Hydroxy propy! methly cellulose (K100M) 14.29 %
Povidone 8.57 %
Isopropyl alcohol qs
Hydroxy propyl methly cellulose (K4M) 428 %
Hydroxy propyl methly cellulose (K100M) 14.29 %

Magnesium stearate 1.43

Tablets containing 12.5mg, 25 mg, 50 mg, and 200 mg metoprolol succinate were

similarly prepared.
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EXAMPLE 2
The coating solution to be applied to the tablets had the following composition:

TABLE 2

Ingredients Parts by weight of tablet

Hydroxy propy! methyl cellulose 15¢ps 5%

Poly ethyene glycol 400 0.5%
Talc 0.7 %
Titanium dioxide 3.8%
Isopropyl alcohol gs
Methylene chloride qs

There was a 3% weight gain by coating.

EXAMPLE 3

Tablets containing 100 mg dose of metoprolol with carbomer were produced and had

the following composition:
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TABLE 3

Ingredients Parts by weight of tablet
Metoprolol succinate 28.35 %
Micro Crystalline Cellulose 17.91 %
Carbomer 1.49 %
Hydroxy propy! methyl cellulose (K100M) 28.35 %
Povidone 10.45 %
Iso propy! alcohol qs
Carbomer 447 %
Hydroxy propyl methy! cellulose (K100M) 28.35 %
Magnesium stearate 1.49 %

Tablets containing 12.5mg, 25 mg, 50 mg, and 200 mg were similarly prepared.

EXAMPLE 4

Retarding Coating Solution

A retarding coating solution with the following composition was used to further coat the

tablets from Examples 1 and 3.
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Ingredients

Parts by weight of Tablet

Opadry OY-C-7000A (M/S coloreon)
Ethyl cellulose
Iso propyl! alcohol

Methylene chloride

4.5%

1.0%

qs

gas

In this case, a 6-7% weight gain after coating was noted.

EXAMPLE §

Dissolution tests were then carried out for the tablets produced in Examples 1-4. The

dissolution tests were conducted in an automated USP dissolution apparatus (Paddle

type II, pH 6.8 buffer, 50 rpm). The results are given in Table 5 & 6.

TABLE 5: Carbomers with matrix control only

Time in Example 1(core) Example 2 (coated) USP Limits
hours

1 15.19% 13.90% NMT 25%
4 35.32% 34.46% 20-40%

8 52.43% 51.70% 40-60%

20 101.92% 103.19% NLT 80%
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TABLE 6: Polymers with retardant coating.

Time in Example 3 (core) Example 4 (coated) USP Limits

hours

1 21.28% 17.51% NMT 25%
4 37.45% 39.24% 20-40%

8 59.05% 58.88% 40-60%
20 96.38% 103.11% NLT 80%

From the dissolution results in Table 5 & 6, it can be inferred that formulations made
with carbomer had slower drug release rates compared to formulations made without
carbomer. Furthermore, it was also noticed that formulations with the retarding coating

had slower drug release rates when compared to those not coated with retarding coating.

Similar dissolution results were seen with 12.5, 25, 50 and 200mg formulations.
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CLAIMS

1. A pharmaceutical composition comprising a matrix material having
metoprolol, or a pharmaceutically acceptable salt thereof, dispersed therein,
the dispersion of the metoprolol or pharmaceutically acceptable salt thereof
within the matrix material being effective to delay the release profile on
administration of the pharmaceutical composition, the tablet being provided
with a substantially water-insoluble polymeric coating effective further to
delay the release profile on administration of the pharmaceutical
composition.

2. A pharmaceutical composition according to claim 1, wherein the
pharmaceutically acceptable salt is a succinate.

3. A pharmaceutical composition according to claim 1 or claim 2, wherein the
matrix material is capable of forming a swelling gel when in contact with
water.

4, A pharmaceutical composition according to any one of claims 1 to 3,
wherein the matrix material comprises a cellulosic polymer and a carbomer.

5. A pharmaceutical composition according to claim 4, wherein the cellulosic
polymer is hydroxypropyl methy! cellulose.

6. A pharmaceutical composition according to any one of claims 1 to 5,
wherein the polymeric coating comprises cellulose derivatives without

protolysable groups.
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7. A pharmaceutical composition according to claim 6, wherein the polymeric
coating comprises ethyl cellulose.

8. A pharmaceutical composition according to any one of claims 1 to 7,
wherein the metoprolol, or pharmaceutically acceptable salt thereof is
provided in the form of a granulated active ingredient.

9. A pharmaceutical composition according to any one of claims 1 to 8, further
comprising a binder.

10. A pharmaceutical composition accoridng to claim 9, wherein the binder is a
povidone.

11. A pharmaceutical composition according to any one of claims 1 to 10,
wherein the metoprolol, or pharmaceutically acceptable salt thereof is
present in an amount of from 12.5mg to 200mg in the composition.

12. A pharmaceutical composition according to claim 11, wherein the
metoprolol, or pharmaceutically acceptable salt thereof is present in an
amount of 12.5mg, 25mg, 50mg, 100mg or 200mg in the composition.

13. A pharmaceutical composition according to any one of claims 1 to 12,
wherein the hardness of the tablet varies from 35 Nortons to 160 Nortons for
tablets of different strengths.

14. A pharmaceutical composition according to any one of claims 1 to 13,
comprising:

metoprolol succinate 27 to 30%

microcrystalline cellulose 17 to 30%
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carbomer

hydroxypropyl methyl cellulose
(K100M)

hydroxypropyl methyl cellulose
(K4M)

povidone

magunesium stearate

isopropyl alcohol

and wherein the coating comprises:

opadry 04-C-7000 A (colorcon)

ethyl Cellulose

isopropyl alcohol

methylene chloride

1to 6%

14 to 56%

4 to0 10%

810 12%

1t01.5%

q.s.

4to 5%

1to2%

q.s.

q.s.

PCT/IN2003/000312

A pharmaceutical composition according to any one of claims 1 to 14,

wherein the weight ratio of metoprolol, or pharmaceutically active salt

thereof, to carbomer is in the range of 10:1 to 1:12.

A process for the production of a pharmaceutical composition according to

any one of claims 1 to 15, comprising blending metoprolol, or a

pharmaceutically acceptable salt thereof, with a matrix material, granulating

the blended mixture and compressing to form a tablet, and spray coating the

tablet with a polymeric coating.



WO 2004/069234 PCT/IN2003/000312

17.

18.

19.

20.

21.

20

A process according to claim 16, wherein at least one carbomer is introduced
into the composition during the blending and granulation steps.

A process according to claim 16 or claim 17, wherein the tablet is prepared
by a wet granulation process.

A process according to claim 18, which is non-aqueous.

A process according to claim 19, which is hydroalcoholic.

A process according to any one of claims 16 to 20 comprising:

a) introduction of metoprolol succinate, carbomer and hydroxy
polymethy! cellulose by blending, milling and sieving prior to granulation

b) introduction of a solution of polymer in non-aqueous /
hydroalcoholic solvent during granulation of the blended material as in 1(a)

c) spray coating of the compressed tablets as in 1(c), with a water-
insoluble polymeric membrane containing derivatives of cellulose without
protolyasable groups

d) thereby incorporating the tablet and the coating into a matrix

forming a swelling gel in contact with water.
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