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ABSTRACT

Pharmaceutical tablets comprising clopidogrel bisulfate and a lubricant

selected from zinc stearate, stearic acid, and sodium stearyl fumarate.
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CLOPIDOGREL BISULFATE TABLET FORMULATION

Background of the Invention

Clopidogrel is a compound disclosed in U.S. patent 4847265 to be

therapeutically useful as an inhibitor of platelet agglomeration.

Tablets containing clopidogrel as clopidogrel bisulfate are sold in the United

States and elsewhere under the tradename Plavix™.

According to the labelling of Plavix'V , each tablet contains 98 mg of
clopidogrel bisulfate, which is the molar equivaient of 75 mg of clopidogrel.
The tablets are made as cores which are then film coated. The cores
comprise, in addition to the clopidogrel bisulfate, the following inactive
ingredients: lactose, hydrogenated castor oll, microcrystalline cellulose,
polyethylene glycol 6000 and pregelatinized starch. The weight of each tablet
is about 240 mg.

Lactose and microcrystalline cellulose are ingredients that are commonly
used as fillers and binders. Starch is commonly used as a disintegrant to
cause the tablets to disintegrate in gastrointestinal fluid. Hydrogenated castor

oil and polyethylene glycol are sometimes, although rarely, used as lubricants.

In the manufacture of tablets, it is generally necessary to include a lubricant in

the mix of ingredients to prevent sticking of the compressed tablets to the

punches, and also to prevent binding between the punches and the dies.
The most commonly used lubricant is magnesium stearate. U.S. patent
4847265, in examples 1 and 2, shows the use of magnesium stearate as the

lubricant.

™ _ registered trademark
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It is thus unusual that Plavix'" tablets do not contain magnesium stearate as
the lubricant, but instead contain hydrogenated castor oil and polyethylene
glycol as lubricants. Both of these ingredients have occasionally been used
as lubricants, but they are not as effective as magnesium stearate. and their
use In place of magnesium stearate must be expected to make it difficult to
produce tablets at high speed without experiencing sticking to the punches or
binding between the punches and dies. It appears that the reason that
magnesium stearate is not used in Plavix'™ tablets is that there is an
interaction between clopidogrel bisulfate and magnesium stearate that causes
degradation of the clopidogrel bisulfate, so that the stability of clopidogrel
sulfate tablets which include magnesium stearate as lubricant is insufficient to
enable sale of such tablets.

In light of this prior art, the object of the present invention is to provide stable
clopidogrel hydrochloride tablets that contain a lubricant that is more effective
than hydrogenated castor oil and polyethylene glycol 6000.

Brief Summary of the Invention

It has surprisingly been found that clopidogrel bisulfate tablets. comprising a
lubricant selected from the group consisting of zinc stearate, stearic acid, and
sodium stearyl fumarate, are much more stable than tablets comprising either
magnesium stearate or calcium stearate as lubricant. Zinc stearate, stearic
acid and sodium stearyl fumarate are also more effective lubricants than
either hydrogenated castor oil or polyethylene glycol 6000. The invention is
thus pharmaceutical tablets comprising clopidogrel bisulfate and a lubricant

selected from zinc stearate, stearic acid and sodium stearyl fumarate.
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lllustrative embodiments of the present invention provide a pharmaceutical tablet which
comprises clopidogrel bisulfate and a lubricant selected from the group consisting of

zinc stearate, sodium stearyl fumarate and stearic acid.

lllustrative embodiments of the present invention provide a tablet described herein

which comprises zinc stearate.

lllustrative embodiments of the present invention provide a tablet described herein

which comprises sodium stearyl fumarate.

lllustrative embodiments of the present invention provide a tablet described herein

which comprises stearic acid.

Illustrative embodiments of the present invention provide a tablet described herein

which does not comprise microcrystalline celiulose.

lilustrative embodiments of the present invention provide a tablet described herein

further comprising lactose.

llustrative embodiments of the present invention provide a tablet described herein

further comprising methylcellulose.

llustrative embodiments of the present invention provide a tablet described herein

further comprising crospovidone.

llustrative embodiments of the present invention provide a tablet described herein

further comprising croscarmeliose.

llustrative embodiments of the present invention provide a tablet described herein

further comprising sodium starch glycolate.
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Detailed Description of the Invention

Pharmaceutical tablets comprising clopidogrel bisulfate will generally contain,
in addition to the active ingredient, one or more ingredients that serve as
fillers and binders such as, for example, lactose, microcrystalline cellulose, or
methylcellulose. It has also surprisingly been found that microcrystalline
cellulose inhibits dissolution of clopidogrel bisulfate, so that the tablets will
preferably exclude microcrystalline cellulose. The tablets will preferably

comprise lactose or methylcellulose.

The tablets will further comprise at least one ingredient as a lubricant to avoid
sticking to the tooling in the tabletting process. As aforesaid, it has been
found that improved stability is achieved by selecting the lubricant from zinc

stearate, stearic acid and sodium stearyl fumarate.

When the lubricant is zinc stearate or sodium stearyl fumarate, the amount
will preferably be from about 0.5% to about 3% of the weight of the tablet.
When the lubricant is stearic acid, the amount will preferably be from about
1% to about 6% of the weight of the tablet.

Clopidogrel bisulfate tablets will preferably further comprise a disintegrant to
cause the tablets to swell and disintegrate in gastrointestinal fluid after
ingestion. As aforesaid, Plavix'" tablets comprise starch which serves as a
disintegrant, but is desirable to use a more efficient disintegrant; i.e. one that
is effective in a smaller quantity. Preferred disintegrants are croscarmellose

sodium, sodium starch glycolate, and crospovidone.

The amount of disintegrant will preferably be from about 0.5% to about 10% of
the weight of the tablet.
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The tablets of this invention will optionally also comprise other ingredients,

such as, for example, colloidal silicon dioxide as a glidant.

The tablets will also optionally be coated with a film coat.

The clopidogrel bisulifate tablets of this invention can be prepared by
conventional tablet forming techniques such as, for example, wet granulation
and dry granulation. In the wet granulation process, the active ingredient is
mixed with some or all of the filler. This blend is then wet granulated with
water or an organic solvent, optionally containing a binder in solution. The
resultant wet granulation is then dried and milled. The granules are then
mixed with the remaining ingredients, which will include the lubricant, to

produce the final mix, which is then compressed into tablets.

In the dry granulation process, the active ingredient is mixed with the other
ingredients without addition of any solvent, and thus without the need for
drying. Again the final mix is compressed into tablets. The dry granulation

approach is preferred as it is simpler and thus less costly.

The invention will be further understood from the following examples:

Example No.: ] 2 3 4 5
Clopidogrel Bisulfate 98.0 980 980 98.0 98.0
Anhydrous Lactose 490 490 490 490 490
Methylcellulose 15CPS 170 170 170 170 17.0
Crospovidone - 120 120 12.0 120 12.0
Magnesium Stearate 3.8 X X X X
Calcium Stearate X 3.8 X X X
Zinc Stearate X X 38 X X
Sodium Stearyl Fumarate X X X 3.8 X
Stearic Acid X X X X 8.8
Colloidal Silicon Dioxide 0.2 0.2 0.2 0.2 0.2

180. 180. 180. 180. 185.
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For each of the 5 examples, the ingredients in the proportions listed were
mixed together. The powder mixture was then compressed into tablets of
weight 180 mg for examples 1 to 4, and 185 mg for example 5. Because
stearic acid is not as efficient a lubricant as the lubricants of the other
examples, a larger quantity of lubricant was used in example 5 than in

examples 1 to 4.

Sample tablets from each example were stored at 60°C for 2 weeks and then
tested by an HPLC method to determine degradation products as a

percentage of the initial clopidogrel bisulfate content.

The results were as follows:

Example No: 1 2 3 4 5
Total Degradation Products 3.8% 3.8% 1.3% 1.0% 1.2%

It thus can be seen that, when any of zinc stearate, sodium stearyl fumarate
or stearic acid Is used as lubricant, the degradation rate is substantially less

than when either magnesium stearate or calcium stearate is used.
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Claims

1. A pharmaceutical tablet which comprises clopidogrel bisulfate and a lubricant
selected from the group consisting of zinc stearate, sodium stearyl fumarate and
stearic acid.

2. The tablet of claim 1 which comprises zinc stearate.

3. The tablet of claim 1 which comprises sodium stearyl fumarate.

4. The tablet of claim 1 which comprises stearic acid.

5. The tablet of any one of claims 1 to 4 which does not comprise microcrystalline

cellulose.
6. The tablet of any one of claims 1 to 5 further comprising lactose.
7. The tablet of any one of claims 1 to 6 further comprising methylceliulose.
8. The tablet of any one of claims 1 to 7 further comprising crospovidone.
9. The tablet of any one of claims 1 to 7 further comprising croscarmeliose.

10. The tablet of any one of claims 1 to 7 further comprising sodium starch glycolate.
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