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PHARMACEUTICAL COMPOSITIONS CONTAINING CLOPIDOGREL
HYDROCHLORIDE

Cross-Reference to Related Application
This  application claims priority to Indian Provisional Application
690/MUM/2006, filed on May 4, 2006, and entitled “Stable Compositions of Clopidogrel

HCL”, the contents of which are incorporated by reference herein.

Field of the Invention

The present invention relates to pharmaceutical compositions containing
clopidogrel hydrochloride, and in particular, to a pharmaceutical composition containing
clopidogrel hydrochloride suitable for oral administration. The present invention provides
a pharmaceutical composition suitable for oral administration comprising clopidogrel
hydrochloride and at least one pharmaceutically acceptable excipient wherein said

composition is at least 98%free of carboxylic acid impurity.

Background of the Invention

Clopidogrel, chemically known as the dextro-rotatory enantiomer of methyl
alpha-5-(4, 5, 6, 7-tetrahydro(3,2-c)thienopyridyl)(2-chlorophenyl)-acetate, is disclosed
in U.S. Patent No. 4,847,265 (the ‘265 patent). According to the ‘265, clopidogrel is
useful as a prophylactic and for the treatment of thromboembolism disorders, such as
thrombosis, or myocardial infarction, by acting as a platelet aggregation inhibitor. Its
anti-platelet activity makes clopidogrel an effective drug for reducing ischemic strokes,
heart attacks and atherosclerosis, a vascular disease causing claudication. Atherosclerosis
is characterized by the buildup of plaque on the walls of arteries, leading to thickening of
the arterial wall and reduction in the elasticity of the arteries. High cholesterol, high
blood pressure, smoking and infection also may cause injury to the inner walls of the
arteries, which leads to atherosclerosis. Plaque formation leads to blood clotting which is
due to platelet aggregation at the site of the injury. This clotting becomes an obstacle for
the flow of the blood to the organs, causing heart attacks. Clopidogrel binds adenosine

diphosphate to its receptor and thereby induces platelet reduction, which is desirable in
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fighting atherosclerosis. Clopidogrel is administered as clopidogrel bisulphate and

marketed as tablets, in the United States and elsewhere, under the trade name Plavix™.

European Patent 281459 (the ‘459 patent) discloses clopidogrel bisulfate prepared
to improve stability and solubility of clopidogrel. The ‘459 patent, however, does not
disclose the polymorphism of crystalline forms of clopidogrel bisulfate. Clopidogrel is

currently administered as clopidogrel bisulphate.

U.S. Patent No. 6,429,210 (the ‘210 patent) describes, however, that clopidogrel
bisulfate can exist in different polymorphic crystalline forms which differ from each
other in terms of stability, physical properties, spectral characteristics and the process by
which the different polymorphic crystalline forms are prepared. In addition, a method of
preparing the novel polymorph sulfate is disclosed in the ‘210 patent. According to the
‘210 patent, the powder of crystalline form II is more compact and much less electrostatic
than crystalline form I and may, hence, have better formulation processibility. In
particular, clopidogrel bisulfate in its polymorphic crystalline form II is
thermodynamically more stable than crystalline form I. As such thermodynamic stability
results in a delay of decomposition of medicines over time, Plavix®, which is
commercially available clopidogrel bisulfate, contains crystalline form II, according to

the ‘210 patent, as the active ingredient.

Often salts of clopidogrel, other than the bisulphate salt, exhibit difficulties in
stabilization as these salts have a tendency to form carboxylic acid impurities when
subjected to stress conditions. Furthermore, Applicant has found that clopidogrel tablets
suffer from degradation when formulated with excipients such as lactose monohydrate
and mannitol. The inventors of the present invention have sought to overcome these

above-mentioned problems associated with a clopidogrel tablet composition.

Summary of the Invention
The present invention provides a pharmaceutical composition suitable for oral
administration which comprises clopidogrel hydrochloride and at least one

pharmaceutically acceptable excipient, wherein said composition is at least 98% free of

carboxylic acid impurities.
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The present invention also provides a pharmaceutical tablet composition suitable
for oral administration comprising clopidogrel hydrochloride and at least one
pharmaceutically acceptable excipient, wherein said composition is at least 98% free of
carboxylic acid impurities.

The present invention further provides fnethods for manufacturing a
pharmaceutical tablet composition containing clopidogrel HCl and a pharmaceutically
acceptable excipient, wherein said composition is at least 98% free of carboxylic acid
impurities.

The present invention also provides a pharmaceutical tablet composition suitable
for oral administration comprising clopidogrel hydrochloride and a pharmaceutically
acceptable excipient, wherein said excipient prevents formation of carboxylic acid

impurities.

Detailed Description of the Invention

The present invention provides a pharmaceutical composition suitable for oral
administration comprising clopidogrel hydrochloride and at least one pharmaceutically
acceptable excipient, wherein said composition is at least 98% free of carboxylic acid
impurity. In one embodiment of the present invention, the pharmaceutical composition is
at least 99% free of carboxylic acid impurity. In another embodiment, the pharmaceutical
composition is at least 99.5% free of carboxylic acid impurity.

The present invention also provides a pharmaceutical tablet composition suitable
for oral administration comprising clopidogrel hydrochloride and at least one
pharmaceutically acceptable excipient, wherein said composition is at least 98% free of
carboxylic acid impurity.

The present invention further provides a method for manufacturing a
pharmaceutical tablet composition containing clopidogrel HCl and at least one
pharmaceutically acceptable excipient, wherein said composition is at least 98% free of
carboxylic acid impurity.

The chemical name of Clopidogrel Related Compound A, which is impurity A, is
RS[(+)-(S)-(o-chlorophenyl)-6,7-dihydrothieno[3,2-c] pyridine-5(4H)-acetic acid, and is
detected by HPLC.
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The present invention discloses a process for manufacturing a clopidogrel
hydrochloride composition comprising clopidogrel hydrochloride and at least one
pharmaceutically acceptable excipient. The excipient includes, but is not limited, to a
cellulose base, such as, for example, microcrystalline cellulose and hydroxypropyl
cellulose.

The excipient may also be a lubricant, such as, for example, hydrogenated
vegetable oil.

Clopidogrel hydrochloride can be prepared, for instance, according to European
Patent 99802.

According to one embodiment of the present invention, clopidogrel
hydrochloride, microcrystalline cellulose and low-substituted hydroxypropyl cellulose are
mixed together, lubricated with hydrogenated vegetable oil, compacted, and the compacts
milled through an oscillating granulator, leading to the formation of granules. The
resultant granules are mixed with extra granular material, lubricated, and compressed into

tablets, which are finally film coated.

The following examples further illustrate the present invention and are not

intended to limit the scope of the invention.

EXAMPLES

Example 1

Composition

Name of ingredient Qty in mg
Clopidogrel Hydrochloride 83.506
Microcrystalline Cellulose 195.494
Low substituted Hydroxypropyl cellulose 15
Hydrogenated Vegetable Oil 6

Opadry Pink 03B54942 15

Average weight in mg 315
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Manufacturing Process:

1. Clopidogrel hydrochloride, Avicel PH 112 and L-HPC LH-11 were sifted through 20
meshes and mixed.

2. Hydrogenated vegetable oil was sifted through 40 meshes and the bled was lubricated
and then compacted.

3. The compacts were milled, re-lubricated, and then compressed.

4. The core tablets were film-coated.

The above batch is subjected to stress study (results shown below).

Imp A

(carboxylic
Time acid
Point impurity) | ImpB Unk-1 Unk-2 Unk-3 Total
Initial 0.10 0.10 0.08 0.07 0.03 0.37
2wks 0.14 0.09 0.08 0.07 0.04 0.39
4wks 0.22 0.11 0.07 0.06 X 0.41
8wks 0.26 0.1 0.07 0.05 X 0.51
Example 2
Composition
Name of ingredient Qty in mg
Clopidogrel Hydrochloride 83.506
Microcrystalline Cellulose 185.494
Low substituted Hydroxypropyl cellulose 15
Hydrogenated Vegetable Oil 6
Glycine Hydrochloride 10
Opadry Pink 03B54942 15
Average weight in mg 315

Manufacturing Process:
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1. Clopidogrel hydrochloride, glycine hydrochloride, Avicel PH 112 and I-HPC LH-11
were sifted through 20 mesh and mixed.

2. Hydrogenated vegetable oil was sifted through 40 mesh and the bled was lubricated
and then compacted.

3. The compacts were milled, re-lubricated, and then compressed.

4. The core tablets were film-coated.

The above batch is subjected to stress study (results shown below).

Imp A
Time (carboxylic acid
Point impurity) Imp B Unk-1 Unk-2 Unk-3 Total
Initial 0.14 0.11 0.09 0.10 0.04 0.45
2wks 0.25 0.11 0.09 0.1 0.04 0.56
4wks 0.38 0.12 0.07 0.05 X 0.63
8wks 0.47 0.14 0.08 0.07 X 0.78
Example 3
Composition
Name of ingredient Qty in mg
Clopidogrel Hydrochloride 83.506
Microcrystalline Cellulose 194.694
Low substituted Hydroxypropyl cellulose 15
Hydrogenated Vegetable Oil 6
Butylated Hydroxy anisole 0.4
Butylated Hydroxy toluene 04
Opadry Pink 03B54942 15
Average weight in mg 315

Manufacturing Process:
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1. Clopidogrel hydrochloride, Avicel PH 112 and I-HPC LH-11 were sifted through 20
mesh, and BHA and BHT were sifted through 40 mesh, and mixed.

2. Hydrogenated vegetable oil was sifted through 40 mesh and the bled was lubricated
and then compacted.

3. The compacts were milled, re-lubricated, and then compressed.

4. The core tablets were film-coated.

The above batch is subjected to stress study (results shown below).

Imp A
Time (carboxylic
Point acid impurity) | Imp B Unk-1 Unk-2 Unk-3 Total
Initial 0.11 0.10 0.07 0.06 0.04 0.35
2wks 0.17 0.10 0.07 0.06 0.06 0.49
4wks 0.24 0.10 0.09 0.07 X 0.52
8wks 0.32 0.10 0.10 0.06 X 0.60
Example 4
Composition
Name of ingredient Qty in mg
Clopidogrel Hydrochloride 83.506
Microcrystalline Cellulose 189.494
Low substituted Hydroxypropyl cellulose 15
Hydrogenated Vegetable Oil 6
Macrogol 6
Opadry Pink 03B54942 15
Average weight in mg 315

Manufacturing Process:
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1. Clopidogrel hydrochloride, Avicel PH 112 and I-HPC LH-11 were sifted through 20
mesh, and macrogol was sifted through 40 mesh, and mixed.

2. Hydrogenated vegetable oil was sifted through 40 mesh and the bled was lubricated
and then compacted.

3. The compacts were milled, re-lubricated, and then compressed.

4. The core tablets were film-coated.

The above batch is subjected to stress study (results shown below).

Imp A

(carboxylic
Time acid
Point impurity) |Imp B Unk-1 Unk-2 Unk-3 Total
Initial 0.12 0.10 0.12 0.08 0.04 0.44
2wks 0.18 0.10 0.05 0.08 0.06 0.51
4wks 0.24 0.10 0.06 0.07 X 0.49
8wks 0.30 0.11 0.07 0.04 X 0.50

When the stress data was evaluated, it was observed that the best composition was

Example 1.
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CLAIMS

What is claimed is:

1.

A pharmaceutical composition suitable for oral administration comprising:
(a) clopidogrel hydrochloride; and
(b) at least one pharmaceutically acceptable excipient,

wherein said composition is at least 98 % free of carboxylic acid impurity.

The pharmaceutical composition of claim 1 in the form of a tablet, a sachet or a

capsule.

The pharmaceutical composition of claim 1 wherein said excipient is a cellulose

base.

The pharmaceutical composition of claim 3 wherein said cellulose base is

microcrystalline cellulose, hydroxypropyl cellulose or a mixture thereof.

The pharmaceutical composition of claim 1 wherein said excipient is a lubricant.

The pharmaceutical composition of claim 5 wherein said lubricant 1s a

hydrogenated vegetable oil.

The pharmaceutical composition of claim 1 wherein said excipient prevents

formation of said carboxylic acid impurity.



INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2007/003865

A. CLASSIFICATION OF SUBJECT MATTER

INV. A61K31/4365 A61K47/38 A61K47/44

According to International Patent Classification (IPG) or to both national classification and IPG

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

A61K

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consuited during the international search (name of data base and, where practical, search terms used) -

EPO-Internal, WPI Data, EMBASE, BIOSIS

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Gitation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X WO 2005/048992 A (SANDOZ A& [CHI; 1~7
BHARATRAJAN RAMASWAMI [IN]; KHARKAR
PALLAVI [IN]; ROY)

2 June 2005 (2005-06-02)

examples 11,12

A WO 2005/070464 A (BIOFARMA ILAC SANAYI VE 1-7
TICARE [TR]; OENCEL HATICE [TRI;
ERKAHRAMAN AY) 4 August 2005 (2005-08-04)
page 2, lines 21-24

A WO 2005/117866 A (IVAX CORP [US]; IVAX 1-7
PHARMACEUTICALS S R O [CZ1; KAZNANQV
VLADIMIR [SK)

15 December 2005 (2005-12-15)
paragraph [0033]

I I Further documents are listed in the continuation of Box G.

See patent family annex.

* Special categories of cited documents :

A" document defining the general state of the art which is not
consideted to be of particular relevance

*E* earlier document but published on or after the International
filing date

"L* document which may throw doubts on priofity claim(s) or
which Is cited to establish the publication date of another
citation or other special reason (as specified)

*O" document referring to an oral disclosure, use, exhibition or
other means

*P* document published prior to the international filing date but
later than the priority date claimed

*T* Iater document published after the international filing date
or priority date and not in conflict with the application but
cited ;9 understand the principle or theory underlying the
invention

"X* document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

"Y* document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu—
gn%r:ts, ;stuch combination being obvious to & person skilled
in the art.

&' document member of the same patent family

Date of the actual completion of the international search

13 September 2007

Date of mailing of the intemational seatch report

02/10/2007

Name and mailing address of the ISA/
European Patent Office, P.B. 5818 Patentlaan 2
NL — 2280 HV Rijswijk
Tel. (+31-70) 340-2040, Tx. 31 657 epo hl,
Fax: (+31-70) 340-3016

Authorized officer

Zimmer, Barbara

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/EP2007/003865
Patent document Publication Patent family Publication
cited in search report date member(s) date

WO 2005048992 A 02-06-2005 AU 2004290511 Al 02-06-2005
BR PT0416109 A 02-01-2007
CA 2540965 Al 02-06-2005
EP 1682096 Al 26-07-2006
WO 2005070464 A 04-08-2005 TR 200505165 T1 22-01-2007
WO 2005117866 A 15-12-2005 EP 1750701 Al 14-02-2007

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - claims
	Page 11 - wo-search-report
	Page 12 - wo-search-report

