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Description
Title of Invention: PHARMACEUTICAL COMPOSITION
COMPRISING ANTIPLATELET AGENT AND GASTRIC ACID

SECRETION INHIBITOR
Technical Field

[1] The present invention relates to a pharmaceutical composition comprising
clopidogrel and a compound of Formula 1, and more particularly, to a pharmaceutical
composition, which is stable enough to maintain a medicinal effect of clopidogrel
while preventing or reducing clopidogrel-related gastrointestinal disorders at the same
time, in such a way that clopidogrel is used in combination with the compound of
Formula 1.

[2] [Formula 1]
[3]

C|:H3
N
™ CHs
0
[4]
Background Art
[5] Clopidogrel is a platelet aggregation inhibitor, which is effective in treating pe-

ripheral or coronary arterial diseases such as stroke, thrombosis, embolism or my-
ocardial infarction, wherein a chemical name thereof is methyl
(+)-(S)-a-(2-chlorophenyl)-6,7-dihydrothieno[ 3,2-c]pyridine-5(4H)-acetate.

[6] Clopidogrel specifically inhibits adenosinediphosphate (hereinafter “ADP”)-induced
platelet aggregation by means of direct inhibition of ADP binding to an ADP receptor,
which is known to play an important role in thrombogenesis, and then by means of
direct inhibition of ADP-mediated activation of a subsequent glycoprotein GPIIb/Ila
complex. Also, clopidogrel inhibits platelet aggregation caused by agonists except the
ADP by blocking the amplification of platelet activation by means of the ADP

released. Upon acting on platelets, clopidogrel shows an effect of inhibiting such ag-
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gregation until about seven days, when lifetime of such platelets is ended.

Such effect of clopidogrel is an action performed by an active metabolite of
clopidogrel. In other words, an enzyme, which metabolizes clopidogrel in the liver,
serves as an important factor in the effectiveness of clopidogrel. In early days, it was
expected that clopidogrel would be metabolized by CYP1A only, but it has been
further found in the latest study that CYP2C19 also serves as an enzyme involved in
converting clopidogrel into an active metabolite.

Meanwhile, clopidogrel has a problem of side effects, in that it causes gastroin-
testinal disorders such as ulcers and gastrointestinal bleeding. Patients who need an an-
tiplatelet drug therapy for a long period of time often suspend such therapy or become
ineligible to receive such therapy due to gastrointestinal disorders. In result, such
patients may not expect a beneficial treatment effect.

To overcome such side effects as gastrointestinal disorders, there are rare cases in
which clopidogrel and proton pump inhibitors (hereinafter “PPI”’) were prescribed off-
label in combination. However, it has been reported in a series of study results that a
drug concentration of the active metabolite of clopidogrel becomes low enough to
reduce the medicinal effect thereof by half, if clopidogrel is administered in com-
bination with PPI-based drugs (ex. omeprazole, esomeprazole, pantoprazole, lan-
soprazole, etc.) of inhibiting an activity of CYP2C19. That's because clopidogrel is
characterized by having a mechanism, in which clopidogrel is converted into an active
metabolite via CYP2C19 to exhibit a medicinal effect.

Accordingly, the U.S. FDA recommended in 2011 that clopidogrel should not be
used together with omeprazole. This measure was taken by reflecting a clinical result,
in which its concomitant intake with some PPIs would interfere with an action of
clopidogrel to increase a risk of cardiac events such as acute myocardial infarction, etc.

Against these backdrops, as a result of making efforts to find a way to overcome gas-
trointestinal disorders while securing an original medicinal effect of clopidogrel, the
present inventors have identified that a use of clopidogrel in combination with a
compound of Formula 1 may surprisingly recover an inhibited medicinal effect of
clopidogrel, i.e., solving a problem of existing gastric acid secretion inhibitors, while
preventing and treating gastrointestinal disorders resulting from clopidogrel, thereby

completing the present invention.

[Prior Art Reference]

Prior Art Reference 1: Korean Patent Published No. 10-2008-0112361 “Oral dosage
forms including an antiplatelet agent and an acid inhibitor”

Prior Art Reference 2: Korean Patent Published No.10-2015-0105419 “Oral dosage

forms including an antiplatelet agent and an acid inhibitor”
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Prior Art Reference 3: Korean Patent Registered No. 10-1088247 “Chromane sub-

stituted benzimidazoles and use thereof as acid pump inhibitors”
Prior Art Reference 4: U.S. Patent Published No. 2015/0079169 “Controlled dosing

of clopidogrel with gastric acid inhibition therapies”

[Non-Patent Document]

Non-Patent Document 1: “Cytochrome P450 2C19 loss-of-function polymorphism is
a major determinant of clopidogrel responsiveness in healthy subjects.” Jean-Sebastein
et al., The American Society of Hematology, Blood, 1 October 2006. Vol 108, Number
7.

Non-Patent Document 2: Effect of proton pump inhibitors on drug interactions
including antiplatelet agents: safe perspective by the Korean Journal of Internal
Medicine: Vol. 81, First Issue, 2011.

Disclosure of Invention

Technical Problem

The present invention provides a pharmaceutical composition comprising clopidogrel
or pharmaceutically acceptable salts thereof; and a compound of Formula 1 or pharma-
ceutically acceptable salts thereof as an active ingredient.

[Formula 1]

CHs

> CH;

The present invention provides a method for preventing or treating thrombogenesis-
related diseases, comprising a step of administering a pharmaceutical composition
comprising clopidogrel or pharmaceutically acceptable salts thereof; and a compound
of Formula 1 or pharmaceutically acceptable salts thereof as an active ingredient into
subjects in need.

The present invention provides a use of clopidogrel or pharmaceutically acceptable

salts thereof; and a compound of Formula 1 or pharmaceutically acceptable salts
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thereof for preventing or treating thrombogenesis-related diseases.
The present invention provides a use of clopidogrel or pharmaceutically acceptable

salts thereof; and a compound of Formula 1 or pharmaceutically acceptable salts
thereof in preparation of a medicament for preventing or treating thrombogenesis-

related diseases.

Solution to Problem

This is described in detail as follows. Meanwhile, each description and embodiment
disclosed in the present invention may be applied to other descriptions and em-
bodiments thereof, respectively. In other words, all the combinations of various
elements disclosed in the present invention fall within the scope of the present
invention. Also, it may not be seen that the scope of the present invention is limited to
the specific descriptions described below.

According to one aspect of the present invention to achieve the objectives above,
there is provided a pharmaceutical composition comprising clopidogrel or pharma-
ceutically acceptable salts thereof; and a compound of Formula 1 or pharmaceutically
acceptable salts thereof as an active ingredient.

[Formula 1]

CH;

> CHs

F

The pharmaceutical composition may be one, which comprises clopidogrel or phar-

maceutically acceptable salts thereof; and the compound of Formula 1 or pharma-
ceutically acceptable salts thereof respectively as a separate preparation or contains all
thereof in a form of complex preparation. In other words, the pharmaceutical com-
position may be a combination of separate preparations, or a complex preparation. In
case of using clopidogrel or pharmaceutically acceptable salts thereof, and the
compound of Formula 1 or pharmaceutically acceptable salts thereof in combination, a
medicinal effect of clopidogrel or pharmaceutically acceptable salts thereof may be
maintained, while gastrointestinal disorders resulting therefrom may be prevented or

treated. Thus, the pharmaceutical composition has an excellent effect on all the
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diseases, which are known to be prevented or treated by means of conventional
clopidogrel. The pharmaceutical composition may be very valuably used, for example,
as a composition for antiplatelet therapy. Also, the pharmaceutical composition
comprising the compound of Formula 1 or pharmaceutically acceptable salts thereof
may be very valuably used for the purpose of preventing or treating gastrointestinal
disorders associated with antiplatelet therapy, for example, gastrointestinal disorders
caused by administration of clopidogrel.

According to one embodiment of the present invention, the pharmaceutical com-
position of the present invention may be a preparation for oral administration. The
preparation for oral administration may be formulated into capsule preparations
(comprising soft and hard capsule preparations); tablets (comprising single-layer
tablets, multi-layer tablets, and gastric disintegrating, effervescent and modified release
dosage forms); granule preparations; pellet preparations; solvents; suspensions;
powders; gels; films for oral administration; or other dosage forms known in the art.

According to another one embodiment of the present invention, a content of the
clopidogrel or pharmaceutically acceptable salts thereof may be 10 to 300 mg in the
pharmaceutical composition of the present invention.

According to another one embodiment of the present invention, a content of the
compound of Formula 1 may be 10 to 200 mg in the pharmaceutical composition of
the present invention.

The pharmaceutical composition of the present invention may be described in more

detail as follows.

(1) Active ingredient

As used herein, the term “clopidogrel” refers to methyl
(+)-(S)-a-(2-chlorophenyl)-6,7-dihydrothieno[ 3,2-c]pyridine-5(4H)-acetate, and is par-
ticularly represented by Formula X below. Clopidogrel is effectively used as an an-
tiplatelet agent in treating peripheral or coronary arterial diseases such as stroke,
thrombosis, embolism or myocardial infarction.

[Formula X]
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Clopidogrel directly inhibits adenosinediphosphate (hereinafter “ADP”) binding to
an ADP receptor, which is known to play an important role in thrombogenesis. Also,
clopidogrel specifically inhibits ADP-induced platelet aggregation by directly in-
hibiting ADP-mediated activation of a subsequent glycoprotein GPIIb/Ila complex.
Furthermore, clopidogrel inhibits platelet aggregation caused by agonists except the
ADP by blocking the amplification of platelet activation by means of the ADP
released.

According to one embodiment of the present invention, the pharmaceutically ac-
ceptable salts of the clopidogrel may be selected from the group consisting of
clopidogrel hydrogensulfate, resinate, camsylate, besylate, napadisilate monohydrate,
hydrochloride and mixtures thereof, but not limited thereto.

In the pharmaceutical composition of the present invention, a content of clopidogrel
or pharmaceutically acceptable salts thereof may be 10 to 300 mg, preferably 75 to 300
mg, but not limited thereto.

As used herein, the term “compound of Formula 1” refers to
((S)-4-[(5,7-difluoro-3,4-dihydro-2H-chromene-4-yl)oxy]-N,N,2-trimethyl- 1H-benzim
idazole-6-carboxamide), is particularly represented by Formula 1 below, and is called
tegoprazan.

[Formula 1]

CHs

> CH;

In case of the compound of Formula 1 above, the compound or pharmaceutically ac-
ceptable salts thereof as well as optical isomers and racemates showing an efficacy
equal thereto are all comprised in the scope herein.

The compound of Formula 1 above is effectively used as a gastric acid secretion
inhibitor in treating the diseases mediated by an acid pump antagonistic activity, such
as gastrointestinal disease, gastroesophageal disease, gastroesophageal reflux disease
(GERD), peptic ulcer, gastric ulcer, duodenal ulcer, NSAID-induced ulcer, gastritis,

Helicobacter pylori infection, dyspepsia, functional dyspepsia, Zollinger-Ellison
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syndrome, nonerosive reflux disease (NERD), visceral referred pain, purosis, nausea,
esophagitis, dysphagia, salivation, airway lesion or asthma, wherein eligible diseases
are not limited to the diseases listed above. The compound of Formula 1 according to
the present invention is a potassium-competitive acid blocker (P-CAB).

According to one embodiment of the present invention, the pharmaceutically ac-
ceptable salts of the compound of Formula 1 above may comprise acid-addition salts
and base-addition salts (comprising dibasic). The acid-addition salts may be, for
example, acetate, adipate, aspartate, benzoate, besylate, bicarbonate/carbonate,
bisulfate/sulfate, borate, camsylate, citrate, cyclamate, edisylate, esylate, formate,
fumarate, gluceptate, gluconate, glucuronate, hexafluorophosphate, hibenzate, hy-
drochloride/chloride, hydrobromide/bromide, hydroiodide/iodide, isethionate, lactate,
malate, maleate, malonate, mesylate, methylsulfate, naphthylate, 2-napsylate,
nicotinate, nitrate, orotate, oxalate, palmitate, pamoate, phosphate/hydrogen
phosphate/dihydrogen phosphate, pyroglutamate, saccharate, stearate, succinate,
tannate, tartrate, tosylate, trifluoroacetate or xinofoate, but not limited thereto. The
base-addition salts may be, for example, alkaline metal salts, e.g., lithium salt, sodium
salt or potassium salt; alkaline earth metal salts, e.g., calcium salt or magnesium salt;
ammonium salts; or organic basic salts, e.g., triethylamine salt, diisopropylamine salt

or cyclohexylamine salt, but not limited thereto.

(2) Dosage Form and Administration

The pharmaceutical composition of the present invention may be used, in such a way
that such composition is prepared into various forms such as preparations for oral ad-
ministration such as powders, granule preparations, pellet preparations, tablets, capsule
preparations, suspensions, emulsions, syrups, aerosols, etc.; preparations for injection
of sterile injectable solution; etc., according to a conventional method suitable for
purposes of use.

According to one embodiment of the present invention, the pharmaceutical com-
position of the present invention is a preparation for oral administration. Also,
according to a preferred embodiment of the present invention, the preparation for oral
administration is selected from the group consisting of granule preparations, pellet
preparations, tablets or capsule preparations.

According to one preferred embodiment of the present invention, the capsule
preparations may be one, which is filled with granules or pellets comprising
clopidogrel or pharmaceutically acceptable salts thereof. Also, according to one
preferred embodiment of the present invention, the capsule preparations may be one,
which is filled with granules or pellets comprising a compound of Formula 1 or phar-

maceutically acceptable salts thereof. According to another one preferred embodiment
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of the present invention, the capsule preparations may be one, which is filled with
multi-layer coated pellets having one of clopidogrel or pharmaceutically acceptable
salts thereof; or the compound of Formula 1 or pharmaceutically acceptable salts
thereof in an inner layer thereof.

According to one specific embodiment of the present invention, the capsule
preparations are filled with pellets comprising clopidogrel or pharmaceutically ac-
ceptable salts thereof; and granules comprising the compound of Formula 1 or pharma-
ceutically acceptable salts thereof.

According to another specific embodiment of the present invention, the capsule
preparations are filled with pellets comprising clopidogrel or pharmaceutically ac-
ceptable salts thereof; and the compound of Formula 1 or pharmaceutically acceptable
salts thereof. The pellets may comprising all of clopidogrel or pharmaceutically ac-
ceptable salts thereof; and the compound of Formula 1 or pharmaceutically acceptable
salts thereof in one particle, and may also contain only one of clopidogrel or pharma-
ceutically acceptable salts thereof; or the compound of Formula 1 or pharmaceutically
acceptable salts thereof in one particle, respectively.

According to one specific embodiment of the present invention, the tablets may be a
single-layer tablet or a multi-layer tablet. The multi-layer tablet may be, for example, a
two-layer tablet or a three-layer tablet, and a layer comprising no active ingredient may
be present therein.

According to one embodiment of the present invention, clopidogrel or pharma-
ceutically acceptable salts thereof and the compound of Formula 1 or pharmaceutically
acceptable salts thereof may be prepared into a form without being brought into direct
physical contact with each other. Such blocking of physical contact may make it more
advantageous to secure stability, for example, in such a way that the production of
related substances is minimized by controlling physicochemical reactions or in-
teractions between drugs.

According to one embodiment of the present invention, a combination comprising
clopidogrel or pharmaceutically acceptable salts thereof; and the compound of Formula
1 or pharmaceutically acceptable salts thereof may be formed in a kit type. The kit
comprises a separate preparation comprising an active ingredient respectively, and may
optionally comprise other elements, for example, additional reagents, user's manuals or
the like.

The pharmaceutical composition of the present invention may further comprise other
antiplatelet agents as an active ingredient, in addition to clopidogrel or pharma-
ceutically acceptable salts thereof; and the compound of Formula 1 or pharma-
ceutically acceptable salts thereof. Also, the pharmaceutical composition of the present

invention may be administered sequentially or simultaneously with a conventional
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therapeutic agent, and may be administered in a single or multiple manner.

In the present invention, “administration” means offering an active ingredient to
subjects in any appropriate method, and the pharmaceutical composition of the present
invention may be administered via all the general routes, as long as such composition
may reach a target tissue. Also, the composition of the present invention may be ad-
ministered with any devices capable of delivering an active ingredient to a target
organ.

In the present invention, “subjects” comprise mammals such as humans, guinea pigs,
monkeys, cows, horses, sheep, pigs, chickens, turkeys, quails, cats, dogs, mice, rats or

rabbits, but not limited thereto, and may be preferably humans.

(3) Pharmaceutically Acceptable Additives

The pharmaceutical composition of the present invention may further comprise phar-
maceutically acceptable additives within the range that does not undermine the effect
of an active ingredient according to the present invention. As the additives, any phar-
maceutically acceptable ones, which are conventionally used in each dosage form, may
be also used, for example, fillers, disintegrants, binders, plasticizers, glidants, coating
agents (for dampproof or enteric properties), pH adjusting agents, diluents, lubricants,
preservatives, buffers, sweetening agents, humectants, suspending agents, coloring
agents, flavoring agents, excipients, etc.

According to one specific embodiment of the present invention, granules or pellets
comprising clopidogrel or pharmaceutically acceptable salts thereof comprise pharma-
ceutically acceptable fillers, disintegrants, binders, plasticizers, glidants, coating agents
and pH adjusting agents.

According to one specific embodiment of the present invention, granules or pellets
comprising the compound of Formula 1 or pharmaceutically acceptable salts thereof
comprise pharmaceutically acceptable binders, disintegrants and glidants.

The granules or pellets may be administered in a dosage form of granule preparation
or pellet preparation respectively, and may be also administered in such a way that the
granules or pellets are filled into capsules or the granules or pellets are compressed and
formulated into tablets.

In the present invention, as the fillers, the followings may be used, but not limited
thereto: microcrystalline cellulose, methyl cellulose, sodium carboxymethyl cellulose,
hydroxypropyl methylcellulose, propylene glycol, lactose, white sugar, glucose,
fructose, dextrin, mannitol, sodium alginate, maize starch, potato starch, pre-
gelatinized starch, hydroxypropyl starch, precipitated calcium carbonate, synthetic
aluminum silicate, calcium hydrogen phosphate, calcium sulfate, sodium chloride,

sodium hydrogen carbonate, purified lanolin, kaolin, urea, colloidal silica gel, casein,
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primojel, mixtures thereof or the like.

According to a preferred embodiment of the present invention, in granules or pellets
comprising clopidogrel or pharmaceutically acceptable salts thereof, the fillers may be
selected from the group consisting of microcrystalline cellulose, methyl cellulose,
sodium carboxymethyl cellulose, lactose, dextrin, mannitol, white sugar, maize starch,
pre-gelatinized starch, precipitated calcium carbonate and calcium hydrogen phosphate
or mixtures thereof.

In the present invention, as the disintegrants, the followings may be used, but not
limited thereto: guar gum, xanthan gum, sodium starch glycolate, low-substituted hy-
droxypropyl cellulose, sodium croscarmellose, microcrystalline cellulose, cross-linked
polyvinyl pyrrolidone, maize starch, gelatinized starch, dextran, mannitol, sodium car-
boxymethyl cellulose and calcium carboxymethyl cellulose, sodium alginate or alginic
acid, magnesium aluminum silicate, silicic acid anhydride, bentonite, montmorillonite,
veegum, sodium bicarbonate, citric acid, carboxymethyl cellulose, cross-linked
polyvinyl pyrrolidone, pre-gelatinized starch, mixtures thereof or the like.

According to a preferred embodiment of the present invention, the disintegrants may
be selected from the group consisting of sodium starch glycolate, sodium
croscarmellose, hydroxypropyl cellulose, carboxymethyl cellulose, cross-linked
polyvinyl pyrrolidone, maize starch or pre-gelatinized starch.

According to a preferred embodiment of the present invention, in granules or pellets
comprising clopidogrel or pharmaceutically acceptable salts thereof, the disintegrants
may be selected from the group consisting of guar gum, xanthan gum, sodium starch
glycolate, low-substituted hydroxypropyl cellulose, sodium croscarmellose, maize
starch, gelatinized starch, dextran, sodium carboxymethyl cellulose and calcium car-
boxymethyl cellulose, magnesium aluminum silicate and silicic acid anhydride and
mixtures thereof.

According to a preferred embodiment of the present invention, in granules or pellets
comprising the compound of Formula 1 or pharmaceutically acceptable salts thereof,
the disintegrants may be selected from the group consisting of sodium starch glycolate,
maize starch, bentonite, guar gum, xanthan gum, sodium alginate or alginic acid, low-
substituted hydroxypropyl cellulose, microcrystalline cellulose, mannitol, magnesium
aluminum silicate, sodium croscarmellose(for example, Ac-Di-Sol ®), cross-linked
polyvinyl pyrrolidone and mixtures thereof.

In the present invention, as the binders, the followings may be used, but not limited
thereto: alginic acid, sodium alginate, carbomer, copovidone, starch, pre-gelatinized
starch, polyethylene glycol, polyvinyl pyrrolidone copolymer, polyvinyl derivative,
microcrystalline cellulose, methyl cellulose, ethyl cellulose, hydroxyethyl cellulose,

hydroxypropyl cellulose, hydroxypropyl methylcellulose, carboxymethyl cellulose and
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salts thereof, gelatin, gum arabic, sodium caseinate, dextrin, mannitol, lactose, xanthan
gum, colloidal silicon dioxide, mixtures thereof or the like.

According to a preferred embodiment of the present invention, in granules or pellets
comprising clopidogrel or pharmaceutically acceptable salts thereof, the binders may
be selected from the group consisting of alginic acid, carbomer, copovidone, starch,
pre-gelatinized starch, polyvinyl derivative, methyl cellulose, ethyl cellulose, hy-
droxyethyl cellulose, hydroxypropyl cellulose, hydroxypropyl methylcellulose, car-
boxymethyl cellulose and salts thereof, gelatin, gum arabic and sodium caseinate or
mixtures thereof.

According to a preferred embodiment of the present invention, in granules or pellets
comprising the compound of Formula 1 or pharmaceutically acceptable salts thereof,
the binders may be selected from the group consisting of xanthan gum, sodium
alginate, gelatin, gum arabic, dextrin, starch, mannitol, lactose, microcrystalline
cellulose, colloidal silicon dioxide, polyethylene glycol, polyvinyl pyrrolidone
copolymer, hydroxypropyl cellulose, hydroxypropyl methylcellulose or mixtures
thereof.

In the present invention, as the glidants, the followings may be used, but not limited
thereto: talc, stearic acid and salts thereof (for example, calcium stearate, magnesium
stearate or zinc stearate), sodium stearyl fumarate, silicon dioxide, glyceryl
monostearate, polyethylene glycol, sodium benzoate, sodium stearyl fumarate, glyceryl
monooleate, glyceryl monostearate, glyceryl behenate, glyceryl palmitostearate,
paraffins, mixtures thereof or the like.

According to a preferred embodiment of the present invention, in granules or pellets
comprising clopidogrel or pharmaceutically acceptable salts thereof, the glidants may
be selected from the group consisting of talc, stearic acid and salts thereof, sodium
stearyl fumarate, silicon dioxide, glyceryl monostearate, polyethylene glycol and
mixtures thereof.

According to a preferred embodiment of the present invention, in granules or pellets
comprising the compound of Formula 1 or pharmaceutically acceptable salts thereof,
as the glidants, the followings may be used, but not limited thereto: stearic acid,
calcium stearate, magnesium stearate, sodium benzoate, sodium stearyl fumarate,
glyceryl monooleate, glyceryl monostearate, glyceryl behenate, glyceryl palmi-
tostearate, zinc stearate, paraffins, etc.

In the present invention, the plasticizers may be selected from the group consisting of
glycols, esters, acetyl silicone oil, triethyl citrate, glycerin, glycerin derivative and
mixtures thereof.

In the present invention, the coating agents may be selected from the group

consisting of methyl cellulose, ethyl cellulose, methyl hydroxyethyl cellulose, sodium
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carboxymethyl cellulose, hydroxypropyl methylcellulose, hydroxypropyl cellulose, hy-
droxypropyl methylcellulose phthalate, hydroxyethyl cellulose, cellulose gum,
cellulose acetate butyrate, nitrocellulose, salts thereof and mixtures thereof.

In the present invention, the pH adjusting agents comprise organic acid, and the
organic acid may be selected from the group consisting of citric acid, hydrochloric
acid, lactic acid, phosphoric acid, propionic acid, sulfuric acid, tartaric acid, fumaric
acid, malic acid and mixtures thereof.

According to one preferred embodiment of the present invention, the pH adjusting
agents may be one or more selected from the group consisting of citric acid, tartaric
acid, fumaric acid, lactic acid, phosphoric acid and malic acid.

In the present invention, the diluents may be selected from the group consisting of
starch, lactic acid, white sugar, dextrin, dextrose, microcrystalline cellulose, sodium
carboxymethyl cellulose, mannitol, sorbitol, xylitol, isomalt, sucrose, calcium
hydrogen phosphate, colloidal silicon dioxide or mixtures thereof.

According to a preferred embodiment of the present invention, the diluents may be
selected from the group consisting of microcrystalline cellulose, starch, dextrin,
lactose, sucrose, mannitol, xylitol, isomalt, sorbitol or mixtures thereof.

According to a preferred embodiment of the present invention, the binders and
coating agents may be one or a combination of two or more selected from the group
consisting of sodium carboxymethyl cellulose, ethyl cellulose, hydroxypropyl methyl-
cellulose, hydroxypropyl cellulose, hydroxyethyl cellulose, polyvinyl pyrrolidone,
xanthan gum, sodium alginate and gelatin.

The scope of the present invention is not limited to use of the additives, and the
additives may be contained in a conventional scope of doses by the selection of those
skilled in the art.

(4) Therapeutic Method

The present invention also provides a method for preventing or treating throm-
bogenesis-related diseases from subjects, comprising a step of administering a pharma-
ceutical composition comprising clopidogrel or pharmaceutically acceptable salts
thereof; and a compound of Formula 1 or pharmaceutically acceptable salts thereof as
an active ingredient into the subjects in need. The pharmaceutical composition of the
present invention is administered in a pharmaceutically effective amount.

In the present invention, “thrombogenesis-related diseases” mean a disease, which
may be caused by thrombus-caused blockages in blood vessels, and may refer to
stroke, thrombosis, embolism, myocardial infarction or the like, but not limited thereto.

In the present invention, “pharmaceutically effective amount” means an amount

enough to treat a disease at a reasonable benefit/risk ratio applicable to medical
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treatment, and a level of effective amount may be determined according to factors
comprising a patient's disease type, severity, activity of a drug, sensitivity to the drug,
an administration time, an administration route and excretion rate, a treatment period
and a concurrently used drug, as well as other factors well known in a medical field.
Considering all the factors above, it is important to carry out an administration by an
amount, in which the maximum effect may be achieved by the minimum amount
without a side effect, wherein such amount may be easily determined by those skilled
in the art.

The pharmaceutical composition of the present invention may be orally administered
or administered via various routes comprising intravenous, intraperitoneal, sub-
cutaneous, rectal, local administration, etc., and may be administered into mammals
such as humans, rats, mice, livestock, etc.

Particularly, in the composition of the present invention, a daily dosage of
clopidogrel or pharmaceutically acceptable salts thereof is 10 to 300 mg, preferably 75
to 300 mg based on adults. Also, in the composition of the present invention, a daily
dosage of the compound of Formula 1 or pharmaceutically acceptable salts thereof is
10 to 200 mg based on adults. However, the scope of the present invention is not
limited to the dosage.

In the present invention, “prevention” means all the acts, which inhibit or delay the
occurrence, spread or recurrence of diseases by means of administration of the com-
position of the present invention, and “treatment” means all the acts, by which a
symptom of diseases gets better or takes a favorable turn by means of administration of

the composition of the present invention.

(5) Therapeutic Use

The present invention provides a use of clopidogrel or pharmaceutically acceptable
salts thereof; and a compound of Formula 1 or pharmaceutically acceptable salts
thereof for preventing or treating thrombogenesis-related diseases. Clopidogrel or
pharmaceutically acceptable salts thereof; and the compound of Formula 1 or pharma-
ceutically acceptable salts thereof for preventing or treating thrombogenesis-related
diseases may be combined with acceptable adjuvants, diluents, carriers, etc., and may
be prepared into a complex preparation together with other active agents, thus having a

synergy action of active components.

(6) Use for Drug Preparation
The present invention provides a use of clopidogrel or pharmaceutically acceptable
salts thereof; and a compound of Formula 1 or pharmaceutically acceptable salts

thereof in preparation of a medicament for preventing or treating thrombogenesis-
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related diseases. Clopidogrel or pharmaceutically acceptable salts thereof; and the
compound of Formula 1 or pharmaceutically acceptable salts thereof in preparation of
a medicament for preventing or treating thrombogenesis-related diseases may be
combined with acceptable adjuvants, diluents, carriers, etc., and may be prepared into a
complex preparation together with other active agents, thus having a synergy action of

active components.

Matters mentioned in the composition, therapeutic method and use of the present

invention are applied the same, if not contradictory to each other.

Advantageous Effects of Invention

The present invention exhibits an effect of preventing and treating gastrointestinal
disorders resulting from clopidogrel while maintaining a medicinal effect of
clopidogrel by using a compound of Formula 1, i.e., a gastric acid secretion inhibitor,
in combination with clopidogrel.
Brief Description of Drawings

Fig. 1 is a graph of showing a concentration of clopidogrel in blood upon combined
administration of clopidogrel and esomeprazole.

Fig. 2 is a graph of showing a concentration of clopidogrel in blood upon combined
administration of clopidogrel and a compound of Formula 1.

Fig. 3 is a result of testing a blending compatibility with clopidogrel-related
substance A.

Fig. 4 is a result of testing a blending compatibility with clopidogrel-related
substance C.

Fig. 5 is a result of testing a blending compatibility on a content of clopidogrel and a
compound of Formula 1.

Fig. 6 is a graph of showing a concentration of clopidogrel in blood.

Fig. 7 is a graph of showing a concentration of a compound of Formula 1 in blood.

Fig. 8 is a graph of showing an elution of clopidogrel at pH 4.0.

Fig. 9 is a graph of showing an elution of clopidogrel in water.

Fig. 10 is a graph of showing an elution of a compound of Formula 1 at pH 4.0.

Fig. 11 is a graph of showing an elution of a compound of Formula 1 in water.
Mode for the Invention

Hereinafter, the present invention will be described in more detail through exemplary
embodiments. However, these exemplary embodiments are provided only for the
purpose of illustrating the present invention, and thus the scope of the present

invention is not limited thereto.
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Example 1: Capsules comprising clopidogrel pellets and granules of compound
of Formula 1 all together

A. Preparation for clopidogrel pellets

Clopidogrel pellets were prepared in accordance with components and contents as
shown in a following table 1.

A mixture was prepared in such a way that tartaric acid, hydroxypropyl cellulose, hy-
droxypropyl methylcellulose, dimethicone and talc were dissolved in ethanol. After
that, the pellets were prepared in such a way that the mixture was sprayed onto white
sugar spheres with a fluidized bed granulator (GPCG-1, Glatt GmbH, Germany). A
mixture, in which clopidogrel hydrogensulfate, hydroxypropyl cellulose, hy-
droxypropyl methylcellulose, triethyl citrate and talc were dissolved in isopropyl
alcohol, was sprayed onto the pellets prepared above with the same equipment, such
that the clopidogrel pellets were prepared.

Coating conditions are as follows: Temperature of inflow air at 60+5°CTemperature
of discharging air at 45+5°C Quantity of air flow at 40+20%, Spray pressure of 1.5+0.5
bar, and Spray velocity of 10+5 g

[Table 1]
Component name Quantity (mg)

White sugar spheres 50.0
Clopidogrel hydrogensulfate 97.875
Tartaric acid 50.0
Hydroxypropyl cellulose 18.5
Hydroxypropyl methylcellulose 9.6
Dimethicone 0.6
Triethyl citrate 1.0

Talc 5.425

B. Preparation for granules of compound of Formula 1

Granules of a compound of Formula 1 were prepared in accordance with components
and contents as shown in a following table 2.

The compound of Formula 1, mannitol, microcrystalline cellulose and sodium
croscarmellose were mixed together, after which a binder solution comprising hy-
droxypropyl cellulose and purified water was added into a resulting mixture, such that
a kneading and drying process was performed. At the end of drying, size regulation
was performed, after which colloidal silicon dioxide and magnesium stearate were

mixed together, such that the granules of the compound of Formula 1 were completed.
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[Table 2]
Component name Quantity (mg)

Compound of Formula 1 50.0
Mannitol 50.0
Microcrystalline cellulose 80.0
Sodium croscarmellose 10.0
Hydroxypropyl cellulose 6.0
Colloidal silicon dioxide 2.0
Magnesium stearate 2.0

233 mg of the clopidogrel pellets prepared above and 200 mg of the granules of the
compound of Formula 1 were put into hard capsules, such that the capsule preparations

of the pharmaceutical composition of the present invention were prepared.

Example 2-1: Preparation for complex pellets comprising clopidogrel and
compound of Formula 1 together

Complex pellets comprising clopidogrel hydrogensulfate and the compound of
Formula 1 were prepared in accordance with components and contents as shown in a
following table 3.

A mixture was prepared in such a way that tartaric acid, hydroxypropyl cellulose, hy-
droxypropyl methylcellulose, dimethicone and talc were dissolved in ethanol, after
which the resulting mixture was sprayed onto white sugar spheres with a fluidized bed
granulator (GPCG-1, Glatt GmbH, Germany), such that the pellets were prepared. A
mixture, in which the compound of Formula 1, hydroxypropyl cellulose, hy-
droxypropyl methylcellulose, triethyl citrate and talc were dissolved in isopropyl
alcohol and ethanol, was sprayed onto the pellets prepared above with the same
equipment, such that the pellets of the compound of Formula 1 were prepared.
Clopidogrel hydrogensulfate, hydroxypropyl cellulose, hydroxypropyl methylcellulose,
triethyl citrate and talc were dissolved in isopropyl alcohol, such that a coating solution
was prepared. The pellets of the compound of Formula 1 prepared above were coated
with the coating solution by using a fluidized bed granulator, such that complex pellets
comprising clopidogrel and the compound of Formula 1 together were prepared.

Coating was performed on the same conditions as shown in Example 1.
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[Table 3]
Component name Quantity (mg)

White sugar spheres 50.0
Clopidogrel hydrogensulfate 97.875
Compound of Formula 1 50.0
Tartaric acid 50.0
Hydroxypropyl cellulose 22.5
Talc 7.625
Hydroxypropyl methylcellulose 14.7
Dimethicone 0.6
Triethyl citrate 1.7

Example 2-2: Preparation for complex pellets comprising clopidogrel and
compound of Formula 1 together

Complex pellets comprising clopidogrel hydrogensulfate and the compound of
Formula 1 were prepared in accordance with components and contents as shown in a
following table 4.

A compound of Formula 1, hydroxypropyl cellulose, hydroxypropyl methylcellulose,
triethyl citrate and talc were dissolved in solvent, i.e., isopropyl alcohol and ethanol,
such that a coating solution was prepared. The coating solution prepared above by
using a fluidized bed granulator (GPCG-1, Glatt GmbH, Germany) was sprayed onto
white sugar spheres, such that the pellets of the compound of Formula 1 were prepared.
A mixture, in which tartaric acid, hydroxypropyl cellulose, hydroxypropyl methyl-
cellulose, dimethicone and talc were dissolved in ethanol, was sprayed onto the pellets
of the compound of Formula 1 prepared to carry out coating. Clopidogrel hydro-
gensulfate, hydroxypropyl cellulose, hydroxypropyl methylcellulose, triethyl citrate
and talc were dissolved in isopropyl alcohol to prepare a coating solution, after which
the pellets prepared above were further coated with the coating solution, such that the
complex pellets comprising clopidogrel and the compound of Formula 1 together were
prepared.

Coating was performed on the same conditions as shown in Example 2-1.
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[Table 4]
Component name Quantity (mg)

White sugar spheres 50.0
Clopidogrel hydrogensulfate 97.875
Compound of Formula 1 50.0
Tartaric acid 25.0
Hydroxypropyl cellulose 22.0
Talc 7.625
Hydroxypropyl methylcellulose 14.1
Dimethicone 0.6
Triethyl citrate 1.8

[144]

[145] Examples 3-5. Single-layer and two-layer tablets comprising granules of
clopidogrel and compound of Formula 1

[146] To prepare a dosage form according to the present invention, the granules comprising

clopidogrel were prepared as follows.
[147] [Table 5]

Example 3 Example 4 Example 5§

Dosage form Single-layer |Two-layer Two-layer tablet

tablet tablet
Component name Quantity (unit: mg)
Clopidogrel hydrogensulfate 97.875 Same as left 97.875
Microcrystalline cellulose 124.125 61.125
Mannitol - 40.0
Sodium croscarmellose 15.0 19.0
Hydroxypropyl methylcellulose |15.0 15.0
Colloidal silicon dioxide 3.0 3.0
Talc - 3.0
Sodium stearyl fumarate 5.0 -
B of Example 1 200.0 200.0

[148] Clopidogrel hydrogensulfate, microcrystalline cellulose, mannitol and sodium
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croscarmellose were mixed together in accordance with components and contents as
shown in the table 5, after which a binder solution having hydroxypropyl methyl-
cellulose dissolved in acetone/water mixed solution, was added into a resulting
mixture, such that a coating and drying process for the granules was performed. At the
end of drying, size regulation was performed, after which microcrystalline cellulose,
sodium croscarmellose, colloidal silicon dioxide and sodium stearyl fumarate were
mixed together, such that the granules of clopidogrel were completed.

The clopidogrel granules prepared above and the granules of the compound of
Formula 1 made in B of Example 1 were compressed and prepared into tablets as
follows.

1) Example 3: Tablet compression after mixing clopidogrel granules and granules of
the compound of Formula 1 together

2) Examples 4-5: Tablet compression into two-layer tablets by forming clopidogrel

granules (first layer) and granules of the compound of Formula 1 (second layer)

Example 6: Multi-layer tablets comprising clopidogrel granules and granules of
compound of Formula 1 all together
Compositional property of granules comprising clopidogrel was as shown in a table

6, and a preparation method thereof was performed the same as shown in Examples
3-5.

[Table 6]

Component name Quantity (unit: mg)
Clopidogrel hydrogensulfate 97.875
Microcrystalline cellulose 112.125
Sodium croscarmellose 20.0
Hydroxypropyl methylcellulose 15.0
Colloidal silicon dioxide 5.0
Sodium stearyl fumarate 5.0
Intermediate layer of pharmaceutical additives 50.0-100.0
B of Example 1 200.0

The clopidogrel granules prepared above, the granules of the compound of Formula 1
prepared in B of Example 1, and the intermediate layer of pharmaceutical additives
were compressed and prepared into multi-layer tablets. For the intermediate layer of
pharmaceutical additives, all the conventionally used additives may be used as follows:

microcrystalline cellulose, lactose, mannitol, starch, low-substituted hydroxypropyl
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cellulose and the like, which were proven satisfactory as a result of testing a blending

compatibility with two drugs.

Experimental Example 1: Evaluation test on drug interactions through non-
clinical models

To determine the effect of esomeprazole (PPI drug) and a compound of Formula 1 on
a medicinal effect of clopidogrel, a test on pharmacokinetic drug interactions was
performed in such a way that 20 mg of clopidogrel and 20 mg of esomeprazole or 50
mg of the compound of Formula 1 were administered in combination into beagle dogs
once or repeatedly (for seven days).

Particularly, clopidogrel was repeatedly administered into ten beagle dogs for seven
days, after which esomeprazole and the compound of Formula 1 were administered in
combination into those beagle dogs at steady-state for seven days, such that blood was
collected therefrom on Sth, 8th and 14th days, to perform a pharmacokinetic analysis
before and after the administration.

The results thereof are shown in Figs. 1 to 2. Figs. 1 and 2 are graphs of showing a
concentration of clopidogrel active metabolites in blood, which was measured after ad-
ministering esomeprazole and the compound of Formula 1 in combination, re-
spectively. It was shown that AUC of clopidogrel active metabolites is at a level of
85% upon repeated administration in combination with esomeprazole and that AUC of
clopidogrel active metabolites is 120% upon repeated administration in combination
with the compound of Formula 1. Thus, it was identified that there is a low risk of drug

interactions between clopidogrel and the compound of Formula 1.

Experimental Example 2: Blending compatibility test

A test on blending compatibility with additives was performed in a state, in which
clopidogrel was alone and mixed with a compound of Formula 1.

A ratio of additives to main component was adjusted, after which a change of
contents and related substances was evaluated under accelerated test conditions
(40°C/RH 75%) for four weeks, such that the results thereof are shown in Figs. 3 to 5.

As aresult of considering the results shown in Figs. 3 to 5 above, it might be seen
that the stability of a drug deteriorates due to a eutectic phenomenon between two
components, if clopidogrel is brought into direct contact with the compound of
Formula 1 despite the selection of additives capable of securing the stability of

clopidogrel.

Experimental Example 3: Pharmacokinetic evaluation of complex preparation
of clopidogrel and compound of Formula 1 on beagle dogs
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A pharmacokinetic evaluation was performed on Example 1 (capsules comprising
clopidogrel pellets and granules of the compound of Formula 1) and Example 5
(multi-layer tablets comprising clopidogrel granules and granules of the compound of
Formula 1), which are different complex preparation types in the present invention.
Plavix Tab. (Comparative Example 1) and the compound of Formula 1 50 mg Tab.
(Comparative Example 2) were used as Comparative Example.

Particularly, a test on 12 beagle dogs was organized under conditions of single dose,
fasting, 3x3 and crossover design, and the results of evaluating the blood concen-
trations of clopidogrel metabolites and the compound of Formula 1 on Comparative
Examples and Examples are shown in Figs. 6 and 7.

It was shown that AUC of Example 1 is 96% and AUC of Example 5 is 101% based
on AUC of Comparative Example 1. Accordingly, it was identified that various dosage
forms of the complex pharmaceutical composition comprising clopidogrel and the
compound of Formula 1 are implemented while solving a problem of reduced
medicinal effect of clopidogrel, and thus it might be seen that the objectives of the

present invention are achieved.

Experimental Example 4: Comparative elution test

A comparative elution test was performed with the Method II (Paddle Method) of the
elution testing method out of the general testing methods in the Korean Pharmacopoeia
(KP). An analysis was performed with the HPLC method under the condition that a
volume of eluate was 900 mL; a paddle rotation speed was 50 rpm; a temperature was
37+0.5°C and a detection wavelength was 240, 262 nm. In the comparative elution test,
Plavix Tab. (Comparative Example 1) and the compound of Formula 150 mg Tab.
(Comparative Example 2) were used as Comparative Group.

After the initiation of elution, a comparative evaluation was made with an ac-
cumulated elution rate for 60 minutes, and the elution rate at pH 4.0 is shown in Figs. 8

and 10, while the elution rate in water is shown in Figs. 9 and 11.

Experimental Example 5: Stability test
A stability evaluation for one month on Examples above was performed under ac-
celerated conditions (40°Cand the results thereof are shown in a table 7. All the

prepared Examples satisfied the required criteria for stability.
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[Table 7]
Comp |Comp [Exampl |[Exam [Examp|Exam |Examp
arativ |arative [el ple2-1 (le3 pled |le5
e Exam
Exam |ple2
plel
Clopido |Related |Initial |[N/D |- 0.01 N/D |N/D |N/D |0.03
grel hy-jsubstance || moneh {0.03 |- 0.03 [0.03 [0.09 |0.11 [0.30
drogens |A (%)
ulfate  |Related |Initial [0.29 |- ND |[N/D |ND |ND [0.02
substance |1 month 0.30 |- N/D 0.0l 007 [0.06 [0.06
C (%)
Compou |Related  |Initial |- 0.10 ]0.11 0.11 |0.10 |0.10 |0.10
nd of substance || poneh |- 0.09 [0.15 [0.15 [0.15 [0.15 |0.11
Formula [1(%)
1 Related |Initial |- 0.01 [0.03 [0.03 [0.02 [0.01 [0.05
substance |1 month |- N/D [0.05 [0.09 [0.06 [0.03 [0.01
2(%)
Related |Initial |- ND [ND |ND |ND |ND |ND
substance || monh |- ND |ND |00l |00l [N/D |N/D
3(%)

[180]
[181]
[182]

[183]

Experimental Example 6: Stability test

A stability evaluation for six months on Examples 1 and 6 above was performed

under actual storage conditions, and satisfied all the criteria for stability.
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[Table 8]
Initial |Long-term Accelerated
conditions(25°C conditions(40°C
3 6 3 6

months |months [months [months

Examplel |Clopidogrel |Content (98.4 [98.0 99.9 96.7 98.9
hydrogensulfa|(%)

te Related [0.01  |0.01 0.03 0.02 0.04
substance
1 (%)

Related 0.05 0.14 0.13 0.16 0.15
substance
2 (%)

Compound of|[Content  |99.2  [98.8 99.7 96.8 98.1
Formula 1 (%)

Related 0.11 0.12 0.20 0.11 0.20
substance
1 (%)

Related 0.04 10.08 0.06 0.12 0.06
substance
2 (%)

Related N/D N/D N/D N/D N/D
substance
3 (%)
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Example6 |Clopidogrel |Content [102.5 |[102.3 101.9 100.9  [102.9
hydrogensulfa|(%)

te Related [0.01 [0.01 0.02 0.01 0.05
substance

1 (%)

Related 0.07 0.19 0.12 0.22 0.31
substance
2 (%)

Compound of |Content  |100.1 [99.3 99.3 97.2 99.2
Formula 1 (%)

Related 0.11 0.12 0.12 0.11 0.12
substance

1 (%)

Related 0.04 {0.06 0.06 0.09 0.06
substance
2 (%)

Related N/D N/D N/D N/D N/D
substance

3 (%)

From the description above, those skilled in the art, to which the present invention
pertains, will understand that the present invention may be practiced in other specific
forms without changing the technical spirit or essential features thereof. In this regard,
it should be understood that the exemplary embodiments described above are il-
lustrative in all aspects and are not contrived to limit the scope of the present invention.
It should be understood that the scope of the present invention comprises all the modi-
fications or changed forms derived from the meaning and scope of the patent claims to
be described below as well as equivalents thereto, rather than the detailed descriptions

above.

Industrial Applicability

The present invention is characterized by exhibiting an effect of preventing and
treating gastrointestinal disorders resulting from clopidogrel while maintaining a
medicinal effect of clopidogrel, in such a way that clopidogrel is used in combination
with a compound of Formula 1, i.e., a gastric acid secretion inhibitor. Thus, it is
expected that the present invention may be valuably used in the related pharmaceutical

industry.
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Claims
[Claim 1] A pharmaceutical composition for preventing or treating
thrombogenesis-related diseases comprising clopidogrel or pharmaceutically
acceptable salts thereof; and a compound of Formula 1 or pharmaceutically acceptable
salts thereof as an active ingredient.

[Formula 1]

§
N
™ CHs
0
F
[Claim 2] The pharmaceutical composition according to claim 1, wherein a

content of clopidogrel or pharmaceutically acceptable salts thereof is 10 to 300 mg.

[Claim 3] The pharmaceutical composition according to claim 1, wherein a
content of the compound of Formula 1 or pharmaceutically acceptable salts thereof is

10 to 200 mg.

[Claim 4] The pharmaceutical composition according to claim 1, wherein the

composition is a combination or a complex preparation.

[Claim 5] The pharmaceutical composition according to claim 1, wherein the

composition is a preparation for oral administration.
[Claim 6] The pharmaceutical composition according to claim 5, wherein the
preparation for oral administration is granule preparations, pellet preparations,

tablets or capsule preparations.

[Claim 7] The pharmaceutical composition according to claim 1, wherein the
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composition further comprising pharmaceutically acceptable additives.

[Claim 8] The pharmaceutical composition according to claim 1, wherein the
composition further comprising one or more additives selected from the group
consisting of diluents, disintegrants, binders, pH adjusting agents, glidants and

coating agents.

[Claim 9] The pharmaceutical composition according to claim 8, wherein the
diluents are one or more selected from the group consisting of microcrystalline

cellulose, starch, dextrin, lactose, sucrose, mannitol, xylitol, isomalt and sorbitol.

[Claim 10] The pharmaceutical composition according to claim 8, wherein the
disintegrants are one or more selected from the group consisting of sodium starch
glycolate, sodium croscarmellose, hydroxypropyl cellulose, carboxymethyl cellulose,

cross-linked polyvinyl pyrrolidone, maize starch or pre-gelatinized starch.

[Claim 11] The pharmaceutical composition according to claim 8, wherein the
binders and coating agents are one or a combination of two or more selected from the
group consisting of sodium carboxymethyl cellulose, ethyl cellulose, hydroxypropyl
methylcellulose, hydroxypropyl cellulose, hydroxyethyl cellulose, polyvinyl

pyrrolidone, xanthan gum, sodium alginate and gelatin.

[Claim 12] The pharmaceutical composition according to claim 8, wherein the pH

adjusting agents are organic acid.

[Claim 13] The pharmaceutical composition according to claim 12, wherein the
organic acid is one or more selected from the group consisting of citric acid, tartaric

acid, fumaric acid, lactic acid, phosphoric acid and malic acid.

[Claim 14] The pharmaceutical composition according to claim 6, wherein the
capsule preparation is filled with granules or pellets comprising clopidogrel or

pharmaceutically acceptable salts thereof.
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[Claim 15] The pharmaceutical composition according to claim 6, wherein the
capsule preparation is filled with granules or pellets comprising a compound of

Formula 1 or pharmaceutically acceptable salts thereof.

[Claim 16] The pharmaceutical composition according to claim 6, wherein the
capsule preparation is filled with multi-layer coated pellets having one of clopidogrel
or pharmaceutically acceptable salts thereof; or a compound of Formula 1 or

pharmaceutically acceptable salts thereof in an inner layer thereof.

[Claim 17] The pharmaceutical composition according to claim 4, wherein the
complex preparation does not have clopidogrel or pharmaceutically acceptable salts
thereof and a compound of Formula 1 or pharmaceutically acceptable salts thereof

brought into direct contact with each other.

[Claim 18] The pharmaceutical composition according to claim 4, wherein the

combination is a kit type.

[Claim 19] The pharmaceutical composition according to claim 1, wherein the

composition is for an antiplatelet therapy.

[Claim 20] Use of clopidogrel or pharmaceutically acceptable salts thereof; and a
compound of Formula 1 or pharmaceutically acceptable salts thereof in preparation of
a medicament for preventing or treating thrombogenesis-related diseases.

[Formula 1]

CH;

™ CH;
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[Claim 21] The use according to claim 20, wherein a content of clopidogrel or

pharmaceutically acceptable salts thereof is 10 to 300 mg.

[Claim 22] The use according to claim 20, wherein a content of the compound of

Formula 1 or pharmaceutically acceptable salts thereof is 10 to 200 mg.

[Claim 23] The wuse according to claim 20, wherein Clopidogrel or
pharmaceutically acceptable salts thereof; and the compound of Formula 1 or
pharmaceutically acceptable salts thereof are prepared into a combination or a

complex preparation.

[Claim 24] The wuse according to claim 20, wherein Clopidogrel or
pharmaceutically acceptable salts thereof; and the compound of Formula 1 or
pharmaceutically acceptable salts thereof are prepared into a preparation for oral

administration.

[Claim 25] The use according to claim 24, wherein the preparation for oral
administration is granule preparations, pellet preparations, tablets or capsule

preparations.

[Claim 26] The wuse according to claim 20, wherein Clopidogrel or
pharmaceutically acceptable salts thereof; and the compound of Formula 1 or
pharmaceutically acceptable salts thereof are further combined with pharmaceutically

acceptable additives.

[Claim 27] The wuse according to claim 20, wherein Clopidogrel or
pharmaceutically acceptable salts thereof; and the compound of Formula 1 or
pharmaceutically acceptable salts thereof are further combined with one or more
additives selected from the group consisting of diluents, disintegrants, binders, pH

adjusting agents, glidants and coating agents.

[Claim 28] The use according to claim 27, wherein the diluents are one or more

selected from the group consisting of microcrystalline cellulose, starch, dextrin,
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lactose, sucrose, mannitol, xylitol, isomalt and sorbitol.

[Claim 29] The use according to claim 27, wherein the disintegrants are one or
more selected from the group consisting of sodium starch glycolate, sodium
croscarmellose, hydroxypropyl cellulose, carboxymethyl cellulose, cross-linked

polyvinyl pyrrolidone, maize starch or pre-gelatinized starch.

[Claim 30] The use according to claim 27, wherein the binders and coating agents
are one or a combination of two or more selected from the group consisting of sodium
carboxymethyl cellulose, ethyl cellulose, hydroxypropyl methylcellulose,
hydroxypropyl cellulose, hydroxyethyl cellulose, polyvinyl pyrrolidone, xanthan gum,

sodium alginate and gelatin.

[Claim 31] The use according to claim 27, wherein the pH adjusting agents are

organic acid.

[Claim 32] The use according to claim 31, wherein the organic acid is one or more
selected from the group consisting of citric acid, tartaric acid, fumaric acid, lactic acid,

phosphoric acid and malic acid.

[Claim 33] The use according to claim 25, wherein the capsule preparation is filled
with granules or pellets comprising clopidogrel or pharmaceutically acceptable salts
thereof.

[Claim 34] The use according to claim 25, wherein the capsule preparation is filled
with granules or pellets comprising a compound of Formula 1 or pharmaceutically

acceptable salts thereof.

[Claim 35] The use according to claim 25, wherein the capsule preparation is filled
with multi-layer coated pellets having one of clopidogrel or pharmaceutically
acceptable salts thereof; or a compound of Formula 1 or pharmaceutically acceptable

salts thereof in an inner layer thereof.
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[Claim 36] The use according to claim 23, wherein the complex preparation does
not have clopidogrel or pharmaceutically acceptable salts thereof and a compound of
Formula 1 or pharmaceutically acceptable salts thereof brought into direct contact

with each other.
[Claim 37] The use according to claim 23, wherein the combination is a kit type.
[Claim 38] The wuse according to claim 20, wherein Clopidogrel or

pharmaceutically acceptable salts thereof; and the compound of Formula 1 or

pharmaceutically acceptable salts thereof are for an antiplatelet therapy.



