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however, most antiplatelet drugs are associated with side effects. For example, the
administration of antiplatelet agents, such as aspirin and clopidogrel, have been
associated with gastrointestinal disorders such as ulcers and gastrointestinal bleeding.
In addition, the administration of antiplatelet agents, such as clopidogrel, may make
some patients more susceptible to the ulcerogenic effects of ulcerogenic stimuli. It
appears that a major factor contributing to the development of these gastrointestinal
disorders is the presence of acid in the stomach and upper smali intestine, While the

mechanisms associated with ulcers and gastroiniestinal bleeding are not entirely
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combination with clopidogrel or prasugrel, in combination with an acid inhibitor. Ina
more specific embodiment, the oral dosage form comprises aspirin, clopidogrei or
prasugrel, and a proton pump inhibitor. In vet another specific embodiment, the oral
dosage form comprises clopidogrel or prasugrel, in combination with aspirin and a
proton pump inhibitor which is a member selected from omeprazole, esomeprazole,

lansoprazole, rabeprazole. and pantoprazole. in vet another specilic embodiment, the
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active agent” includes a single active agent as well as two or more different active
agents in combination. It is to be understood that present teaching is not limited to the

specific dosage forms, carriers, or the like, disclosed herein and as such may vary.
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[08X RPN phrase “antiplatelet agent” refers to any compound. other than
nonsterotdal anti-inflammatory agents (NSAIDs) such as aspirin, which inhibits
activation, aggregation, and/or adhesion of platelets, and is intended to include all
pharmaceutically acceptable salts, prodrugs e.g., esters and solvate forms, including
hydrates, of compounds which have the activity, compounds having one or more

chiral centers may oceur as racemates, racemic mixtures and as individual
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granules, pellets, and the like, in an oral dosage
capsule, and an acid inhibitor in a second capsule. This is also a two unit oral dosage

form, such as two capsules or tablets, and so such units are contained in a single
package. Thus the term “unit’ refers to the object which the patient ingests. not to the

interior components of the object.
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L Oral Dosage Forms

[0025]  The present disclosure provides oral dosage forms and uses thereof for
inhibiting platelet aggregation, treating disease which arises {rom prothrombotic and

thrombotic states 1in which the coagulation cascade is activated, reducing the risk of
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herein to an antiplatelet agent or to a specific antiplatelet drug compound, e.g.

clopidogrel, encompasses the agent or drug itself and active forms of the agent or
drug such as set forth in the previous sentence, As used herein, the term “antiplatelet

agent” excludes aspirin and non-aspirin NSADs.
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I NS- 446056, | NS-46060, |NS-49162. | NS--49266,
I NS- 50589 (Inspire Pharmaceuticals) and Sch-572423
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reuptake inhibitor. In an exenplary enbodi nent, the
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[0034]  Direct thrombin inhibitors (DTIs} are a class of medication that act as
anticoagulants (delaying blood clotting) by directly inhibiting the enzyme thrombin.

in an exernplary embodiment, the antiplatelet agent is a DTL In ancther exemplary



[0036] Anti-clotting enzynes may al so be used in the
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that may be used in the oral dosage forma of the present invention include proton

pump inhibitors, H, blockers and alkalizing agents.

[0039]  In an exemplary embodiment, the acid inhibitor has proton pump inhibitor

activity, including both reversible and irreversible proton pump inhibitors. Suitable
non-limiting examples of proton pump inhibitors include omeprazole (Prilosec'™).

T

esomeprazote (Nexium }Iansopraw (Prevacid ' )iemmapranﬂe rabeprazole
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{Aciphex ™), pantoprazole (Protonix ™), hydroxy omeprazole, pariprazaole,
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onmeprazol e and esoneprazole. In another exenplary
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salts, Isomers, emantiomers, polymorphs, solvates, hydrates, amorphous modifications,

co-crystals, derivatives, and combinations thereof.

{0041}  Additional suitable non-limiting examples of acid inhibitors include SK&F-
05601, SK&F-96067 and SK&F-97574 (GlaxoSinithKiine). NC-1300 and NC-1306-B
{Nippon Chemiphar}, Hoe-731 (Saviprazole} (Sanofi-Aventisy: 1Y-81149 {Haprazole);
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[0045]  Reference herein to an acid inhibitor, to different classes of acid inhibitors.

¢.g. protein pump inhibitors, and to specific compounds within such classes,
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punp inhibitor. In an exenplary enbodi nent, the
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[0047]  In an exemplary embodiment, the invention provides a single unit oral
dosage form comprising a therapeutically effective amount of a member selected from
clopidogrel, prasugrel and mixtures thereof, and a therapeutically effective amount of

a proton pump inhibiter. In another exemplary embodiment. the invention provides a



further conprises aspirin. In another exenplary
enbodi nent, the single unit oral dosage form
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esomeprdzole. “In another exemplary embodiment esomeprazoin is present in an
amount of between about 10 mg and about 40 mg. In another exemplary
embodiment, esomeprazole is present in an amount of about 20 mg. In an exemplary
embodiment, the proton pump inhibitor is lansoprazole. In another exemplary

embodiment, lansoprazole s present in an amount of between about 15 myg and about
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oral dosage form described in this paragraph further

conprises a therapeutically effective anount of a
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oral dosage form camprlsmg a therapeutically effective amount of prasugrel and a

therapeutically effective amount of one or more of the PPIs set forth above. In
another exemplary embodiment, the single unit oral dosage form described in this
paragraph further comprises aspirin. In another exemplary embodiment, the single
unit oral dosage form described in this paragraph further comprises a therapeutically
effective amount of aspirin. [n another exemplary embodiment, the single unit oral
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effective anount of prasu<grel, and a therapeutically

effective anount of a PPl selected from oneprazole,
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exemplary embodiment, the invention provides a single unit oral dosage form
comprising a therapeutically effective amount of clopidogrel, and a therapeutically

effective amount of omeprazole. In an exemplary embodiment, the invention
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provides a single unit oral dosage form comprising between about 50 mg and about
100 mg of clopidogrel and between about 10 mg and about 60 mg of rabeprazole. In
an exemplary embodimert, the invention provides a single unit oral dosage form
comprising between about 50 mg and about 100 mg of clopidogre! and between about
10 mg and about 40 mg of pantoprazole. In another exemplary embodiment, the

amount of clopidogrel in the single unit oral dosage forms described in this paragraph
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paragraph further comprises a therapeutically effective amount of aspirin. In another
exemplary embodiment, the single unit oral dosage form described in this paragraph

further comprises a non-aspirin NSAID. In another exemplary embodiment, the
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embodiment, the single unif oral dosage form described in this paragraph further
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embodiment, the invention provides a single unit oral dosage form comprising a
therapeutically effective amount of clopidogrel, and a therapeutically effective
amount of a member selected from ranitidine, cimetidine and mixtures thereof. In an
exemplary embodiment, the invention provides a single unit oral dosage form

comprising a therapeuticaily effective amount of prasugrel, and a therapeutically
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further comprises a therapeutically effective amount of a non-aspirin NSAID.

[0059]  In an exemplary embodiment, the invention provides a single unit oral
dosage form comprising a therapeutically effective amount of prasugrel and a

therapeutically effective amount of g member selected from ranitidine, cimetidine,



of aspirin. In another exenplary enbodi nent. the

single unit oral dosage form described in this
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[0083]  The percentage of the weight of the active ingredient which constitutes the
weight of the granule is known as the drug loading level. The drug loading level for
an active ingredient in an oral dosage form is an average. Some of the granules may
contain little or no active ingredient, while others may contain greater amounts than

the percentage stated. To the extent that a physically smaller oral dosage form is
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the formof granules or alternatively in the form of
preferable that, in an oral solid dosage form, they be protécted from contact with the

acidic gasfric juice. The active substance is preferably transferred in intact form to
that part of the gastrointestinal tract where pH is near neutral and where rapid

absorption of the medication can occur. Formulations which address the degradation
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Patent Nos. 6,855,702 and 6,605,300, The enteric materials usually comprise a

polymer with enteric properties. Suitable non-limiting examples include methacrylic
acid copolymers such as methacrylic acid/methyl methacrvlate copolymers,

methacrylic acid/ethyl acrylate copolymers, methacrviic acid/methy! acrylate/methyl
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[0094]  The orally administrable capsule can comprise substrates, suspensions. or
an aqueous solution of one or more active agents. For example, hard gelatin capsules
can be filled with powders. warm solutions or suspensions of active agents in waxy
and/or lipid based formulations that solidify in the capsule when cooled to room

temperature. Soft gel capsules can be filled with solutions or suspensions of the



Conventional tablets 100991 The oral dosage forns
descri bed herein may be in the formof a conventiona
waeeopnessed tabl et, See. Rem ngton's Phar maceuPCTEE2007/065967
Sci ences, Mack Publishing. In an exenplary
n_anti pl at el et agent and an acid
afttlri% %H%Fm wﬁy Haeig ﬁtftﬂﬁﬁtfét 9l Andcerd IRi epdeashvestsraeh anBEC
oCRIpNIERSAd.Jinto a conventional tablet. 101001 The

tab eted“dosage forntcan i nclude an enteric coated
tel et

hi bi.t ant a .
IBESE PR Mltsa Mo po S el Bl B AR nemdsmgren o
2 COIPlk e 980 dapstRYaB tnc iRTcef @E 0¥, S&theci%%:n‘t &thctraﬁ&ﬂﬁte thrbitol.

acid |nh|b|tor has properties such t
PRBHY st lpep! gtropyene elyeh) direlk. 39 pmdm@m mmoerm and

ﬁ@%ﬁ%%ﬁ@ﬂQ@@%%%%G? see for exanple U. S. Patent No.

354 I's may reqU|re a greater concentration
t han woul d be required

t th
“’gé‘? %éﬁltfgl"eéggﬂ%glga%eﬁhg S b SO HTNe CapeMeinusleh et Phigrc
coRNkd, pl'n%@hfé hod R, @RSdchid ik Xcm%gz%ﬁt;a# @11,, g%&@ﬁ%é %E&yas

the antiplatel et agent and an aci
grpmesaarcaniericall xeahtag tftrh)tefabt’hng)tﬂ@énn etmobapﬂdprlezss@exé into

O b et a d ire tab) e
engjﬁgig{synggltt y&?t%) ét{h% dlor s i tltp ﬁ‘bt HE 0 J:ﬁg}ga‘gﬁ:{ttc&bt@ units
an@ (R261p0Te el g{g@t&tﬁh shecfonth o Wraatille® Br altdri@ivEBah @le ©AALAI NS

Cld | |b|tor and antlplatelet agent in the
m‘%ﬂﬁtﬁ? I@g lagadamgs swiltas caspe sprlingtlayesdipisentusits and

dﬁ&@j@ﬁggkgmﬁg@ag§C&£ 1@ld dissolution, lubricants,
lers, etc. Here, the entire tabl et may be
caII oate to p otect the PPI. Miltj
“’@]’t& S s R S b oen Sge P BY - A reeraly
aboutl 15%(&5’1@ roft g@etzoles e nfePFazB%aMRoSrarcte andA@NE0-NOS me
6, 926, 907 and 132,768. In the nultilayer tablet, W

clgpidagel 06 pdrian ol Praergevhestip Hesspshle htC@a%eﬁenthaiyfem formxm
b dde
polfld) NG REEARY: BATBONEN RN SHES BRI e A0 R

andpksrizator e subcoats or barrier coats nmay be added
prior to the second |ayer or prior to adding an

0028 e jrC s eORL IhD f t
B B gt ?Eblgﬁ#sgdﬁgﬁti%%'%g“

onwntamlrawemepxamlepr ta@mmamwraeopma i@ﬁn% chpidaignil og 1 20

Lhitor abl IIy
e Gipn B0 o il tie R FERRERLS: niemeelooburn
oildilBgoliutdmRmil, bﬂtﬂfﬁtti@iaﬂt@i extipidr®S Qich 8% Gelulhgs™Second
portion of the tabl et conprises the antipl atel et

CoRHER &na ghL.grably clopidogrel or prasugr-el,
onbi ned wi th other excipients, dlssolution
(004 bnt éhe qr@tbtclsmrfpens ddstlibedrigreie oy benn genferm of a

th hi bi t or, n be enteri.cal
ot TR e sk GRS o o Rl GF s BRBpEe Rk Saisas. Mack
Puliigbing! In Of etdigpl@RthiBdhnalt &h 68paRe 8ERRAE R L)Md inhibitor

coat ed.
may be intimately mixed with each other and compressed info a conventional tablet

[0100]  The tableted dosage form can include an enteric coated acid inhibitor. with
an antiplatelet agent constituting the rest of the active ingredients of the compressed
tablet. Preferably, the enteric coated acid inhibitor has properties such that the

compression of the actives into a tablet does not significantly affect its acid resistance,

35
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core. In some embodiments, the acid inhibitor can be enterically coated granules

Alternatively, in some embodiments the multilayer tablet comprises the antiplatelet

agent in the core of the tablet and the acid inhibitor covers the core, wherein the entire

tablet is enterically coated. For examples of enterically coated tablets see for example

U.S. Patent No. 6,926,907, In some embodiments, clopidogrel or prasugre! are in the
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lansoprazole.
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bicarbonate salts (e.g.. sodium bicarbonate). sesquicarbonate salts, and mixtures
thereofl.

{0112}  Non-limiting examples of suitable acids as components of effervescent
agents useful in the invention include citric acid, tartaric acid, malic acid, fumaric
acid, adipic acid, succinic acid, acid anhydrides of such acids, acid salts of such acids,

and mixtures thereot
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[0116] In an exemplary embodiment, the oral dosage form described herein can be
in the form of an orally administrable film. Itis specifically contemplated that the
amount of active agents in the film is dependent on the type of film, thickness and

surface area of film.
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[0121]  Insome embodiments, the orally administrable film can be prepared as
described in U.S. Patent Appl. No. 2005/0184427. Briefly, the desired components
are combined to form a multi-component matrix, including the polymer. water, and an
active or other components as desired, and the combination is formed into a sheet or

filem, by any method known in the art such as extrusion, coating. spreading, casting or
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reversible proton pump inhibitor is not enteric coated.

{0129]  In another embodiment, the orally administrable films comprise a
combination of an antiplatelet and an acid inhibitor. in which the acid mhibitor is

enteric coated. Suitable non-limiting examples of proton pumnp inhibitors., that can be
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enteric coated proton pump inhibitor.

{0134]  In some embodiments, the dissolving film can be adhered to the oral cavity

thereby releasing the active ingredients of the oral dosage form. for example
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be provided, for example, in packaging, such as kits, blister packs, packets or bottles
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[0141]  In addition, the oral dosage forms provided herein provide for accurate
dosage amounts. For example, in the oral film strip formulations the dosage amount
can be determined by the size of the film and concentration of the active in the

original polymer/water or polymer/solvent combination.
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[0145]  Incorporating two or more actives, and optionally additional active
ingredients and/or pharmaceutically acceptable excipients. in a single unit oral dosage
form would improve patient compliance. For example, when patients have to take
multiple drugs once or several tunes a day, patient compliance suffers and leads to
therapeutic failure. The improvement in patient compliance could be more significant

in cases in which drugs must be administered several times every day.
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requi red, co-admnistration can be within 60, 30, 15,
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comprising orally administering to a subject an oral dosage form described herein. In

an exemplary embodiment, the subject is not otherwise in need of treatment for

platelet aggregation and/or a gastrointestinal disorder.

{0151} Also provided are methods of treating a subject comprising orafly

administering 10 a subject, either as a single unit or as multiple units in a single

47
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[01534]  The methods described herein can comprise administering to a subject one

or more antipiatelet agents, one or more acid inhibitors, and one or more additional
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reocclusion during and after thrombolytic therapy, Since blood vessels can also

sustain chronic damage by the pathophysiclogical processes of atherosclerosis,
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more acid inhibitors can reduce a major factor contributing to the development of
gastrointestinal disorder in subjects. The method comprises orally co-administering

to a subject one or more antiplatelet agents and one or more acid inhibitors.

{0160]  In some embodiments, the patient does not have a gastrointestinal disorder,
such as bleeding and/or ulcers. In such embodiments, the patient can be diagnosed by

a phyvsician as not having a gastroimtestina! disorder and 18 orally adminisiered a
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t hronbotic events including recent nyocardi al
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[0163]  The formulations and methods provided herein are advantageous in

minimizing or avoiding gastrointestinal disorders associated with antiplatelet agents,
such as in a continuous treatment with antiplatelet agents. The formulations can be
administered one to several times a day. The methods can be performed one to

several imes a day. The daily dose of the active substances varies and will depend on
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antiplatelet agent, and a therapeutically effective
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syndrome (unstable angina/non-Q-wave MD, including patients who are to be
managed medically and those who are to be managed with percutaneous coronary

intervention (with or without stent) or CABG, PLAVIX™ has been shown to



[01701 Aspects of the present teachings may further be
understood in light of the follow ng exanples, which
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selected from omeprazole, esomeprazole and lansoprazole.

[0168]  The foregoing descriptions of specific embodiments of the present invention
have been presented for purposes of iilustration and description. They are not
mtended to be exhaustive or to limit the invention to the precise forms disclosed. and
obviously many modifications and variations are possible in light of the above
teaching. The embodiments were chosen and described in order 1o best explain the

principles of the invention and its practical application, to thereby enable others
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]0175] To a suspensi on of magnesi um powder (7.2 g) in
anhydrous diethyl ether (60 m) was added a sol ution
w®@b002A13303 obenzyl bronmide (30 ml) in diethyl etkher/u§®07/065967
m), then the m xture was stirred at roomtenperature
for 1 hour. The reaction mxture was added dropw se
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et b 2t her, 00, m nutes. After .. ..
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IERPEIY “ggﬁVWSn a silica gel colum using tol uene
as the eluant to afford the desired product (23 g
containing solvent) asggawgpigy |iquid. 11-1 NWR
(CDCL1.3) S ppm 0.82-0.98 (214, nm), 1.03-1.17 (2H,
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7 - hexahvdrot hieno[ 3, 2-c] pyridine [0176] To a
m%%?ﬂ??%%&§ﬁ“€§%ﬁ8§ropy| 2-fl uorobenzy] ketone (8.7 Q)
obtained in part (a) in carbon tetrachloride (80 m)
(oW adidetiNbmopieswcedménty delds® sgectcanatebanz@ydions of
, Ee{o%jde 0.5 %% .%qsn the m xture was heated tinder
anfipjatelst apgps gk BhinAoredoes ARcRBTS ShEIT RIBFDaiealivEY
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iy jor plg-drugh o i ltks S s mptes Secton
reRSTINUSR0O hdE&AR Aitse [f MR OuTO FrSPbilin ORIt 0N hereas “clopidogrel
_a-cycLopropyIcarbonyl-2-f|uorpbenzyl brom de (6.0 g)
bisytigten sders e the anHpglelt pespt £lopivesraland Rosalhiswehatadded
2-0x0-2,4,5,6,7. 7a- hexahydrot hi eno[ 3, 2-cpyri di ne
hydrochl oride (4.8 g), pa\y. \ prepared according to
the net hod described in Eg&?3¥%§5 (Japanese Pat ent

j I Y I i 61- 246186 d
SyRaRkis %ﬁm@@eprﬁb&éﬁ%ﬁ?gﬁg aég,ﬁgo ) an

pot assi um bi ¢ar bonat After stirring the

a) mﬁ Xt US G fiksid OQTbpil ;‘%@?fﬁto%ﬁdctsgge érg;‘%ur s the reaction

acetate and
[087@1 er CloFhioget byl bagethatiecd aydsctas imasheath Wd. 1,529,596, 1

sat urated aqueous sodi um chloride sol ution, then
q g PO e TRy PGS ORAGHACF hh ) rof Bl Dot oy B
addéadet sok.8WeadaiRf@SSY 61 4 AlstelerBNJ:E ALY PPl ifdiR in 200

residue by chromat ography on a silica get
ml of dimethylformamide. The sclution is then heated for four hours at 90°C. The

reaction mixture is cooled to room temperature, the mineral salts are filtered and the
solvent is evaporated. The residue is taken up in water and then extracted with ethvlic
ether. The ether exiracts are washed with water. dried over sodium sulphate and
evaporated, to give a yellow oil which is purified by means of its hvdrochloride,

White crystals: M.p.=130-140°C (ethylacetate, isopropanol). Yield: 45%.



col um using tol uene/ethyl acetate=3/1 as the el uant,
the product was crystallized fromdiisopropyl ether
wo eooafiissndl t he desired product (2.6 g, yield 3BOh/US®07/065967
pal e browmn crystals. 1I-1 NWR (CDCl3) 6 ppm
075096(21- . m, 0.99-1.14 (2H, m, 1.83-2,01
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obtai ned in reference part (b) ina mxture of
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room tenperature for 3 hours. After the
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t‘thfmﬁw} obg osodilUmingus.f Afte stiamk Gonberhuat adoundenperature
urifjcation of the residue

Af
o S BRSSP bRy s e Rt an LBR i assiastgn. the resction

mix@lrbl ene hetiiyhe Al adneetd/liacase tahe sﬁhx‘é@ﬂtaqu&n@ ARG
was cr talllzedfromdllsopropy ether to afford the
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(b} 3-(a-Cyclopropylearbonyi-2-fluorobenzyl)-2-0x0-2.4,5,6,7, 7a-
hexahydrothieno[3,2-c]pyridine

[0176]  To a solution of cyclopropyl 2-flucrobenzyl ketone (8.7 g) obtained in part
(a} in carbon tetrachloride (80 ml} was added N-bromosuccinimide (9.6 gj and
benzoyl peroxide (0.5 g, then the mixture was heated under reflux for 6 hours. After
the reaction. toluene was added to the reaction mixture and the resulting solid was
filtered off. The filtrate was concentrated under reduced pressure. The residue was
purified by chromatography on a silica gel column using toluenc as the eluant to

atford g-cyclopropyicarbonyl-2-fluorobenzyl bromide (8.5 g) as a yellow oil,



Capsule Strength 75/10 75/20 75/40 1 1 nmg/ ! ngr%/
Conponent % w w capsule w w capsule w w capsule......
w@empnesed e Enteric ( 2331, 00 466. 00 Coat ed PetT/88807/065967

117.00 * 41.49 63.32 65.09 8.5% Clo ido rel Blend
165. 0058. 51 135,00 36.68 1 250.00 1 34.91 Total ny)
102831, 00/ 10 BEB. GE-AOB PTG GEbchy zme}uo@a;esml érsnize (R0 %)
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ese anount were based on 8.599 razole in the
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te@papttm@gnél Hoorspe aziolie Mb{14@ \aarmuit@suabmapfmmhd]edam

Table 1. Table | Qualitative Cor
G adge STRO RS S P e For e CapR i Buisoemium
chi@&RsbRELONLEN FChicPmiRaf REeNEA4iOn <SiraR deﬁ‘lﬁch E}mmz;d under
C opi dogr el Blsulphate Active USP Oneprazole lets

re@uesgppgstyrge AbsPrurEicaliph ehiths f@%ﬁﬁ%t@romﬁw@ﬁhwn b efica gel
e L
frompopprapyl buh;bﬂ&&zi{ochtkﬂdi@ﬁirdd&E’btﬁ{Et (2.6 g yield- 313%) as paledfown
erystals. 'H NMR (CDCI3) 8 ppm: 0.75-0.96 (2H, m), 0.99-1.14 (2H, m}, 1.83-2.01
(1H, m}, 2.02-2.17 (1H, m), 2.25-2.45 and 2.47-2.62 (total 2, cach m), 2.85 and 3.10
(total 2H, each d, J=12.0 Hz), 3.88-4.01 and 4.03-4.16 (total 2H, each m), 4.85 and
4.89 (total 1H, each s}, 6.03 and 6.06 (total 1H, each s), 7.10-7.45 (4H, m). Mass (CI,
m/z):332 (M.sup.+ +1), 262; Anal Caled. for CgH1sFNO;S: C,65.23; H.5.48; N 4.23
Found: C,65.09; H,5.55; N.,4.20.
(c) 2-Acetoxy-5-(u-cyclopropylearbonyl-2-fluorobenzyl)-4.3,6,7-
tetrahydrothieno| 3.2-¢jpyridine
[0178]  To a solution of 5-(a-cyclopropylearbonyl-2-fluorobenzyl)-2-oxo-
2,4.5,6,7.7a-hexahydro thienoj3,2-c|pyridine (2.6 g) obtained in reference part {(b) in a
mixture of dimethylformamide (10 ml) and acetic anhydride (5 ml), cooled in an ice
bath, was added sodium hydride (60% dispersion in mineral oil, 0.35 g), then the
mixture was stirred at the same temperature for 30 minutes, and then at room
temperature for 3 hours. After the reaction, the mixture was extracted with ethyl
acetate and the extract was washed with saturated aqueous sodium chioride solution,
then dried over anhydrous sodium sulfate, and concentrated under reduced pressure.
After purification of the residue by chromatography on a silica gel column using
toluene/ethyl acetate=3/1 as the eluant, the product was crystallized from diisopropyl
ether to afford the title compound (1.88 g, vield 65%) as white crystals. Mp: 120-
}22°C;I%INh&R{(ﬂ)Cb}ﬁppnv€1884l95(ZHﬁnﬂ,099—l]6{2H,nn 2.27 (3H, s,
2&2%234(1H,wﬂ;}ﬁ}2§5(4H,nﬁ,347{2H.d“ﬁﬁii)HzLES?(}H,d,xlbﬁ

Hz), 4.85 (1H, 83, 6.27 (1H, 5). 7.10-7.55 (411, m): Mass (CL m/z): 374 (M. sup.-
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Hol-ly—Nort h-Carolina). Hydrogenated
' Cogiiss heut _schl aezd,e@i@h-

%Féimof"aﬁ“%‘éasw ' ¥4lien s stre Cpretirtled (yplicr’s
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EXAMPLE 3

Clopidogrel/omeprazole capsules (75 mg clopidogrel /40 mg omeprazole)

[0180]  The components of clopidogrel/omeprazole 75/40 capsules are provided in

Table 1.

Table 1 Qualitative Compesition of clopidogrel/omeprazole 75/40 capsules
o . Reference to
Component Deseription / Function Standard
Clopidogrel Bisulphate Active USP
Omeprazole Pellets 8.5% Active USP
Excipients:
Mannitol Powder Filler USP/EP
Microcrystalline Cellulose NF CRS Filler/Disintegrant NF/EP/IP
(PH102)
Hydroxypropyleellulose Binder USP/NF
Polyethvlene Glyeol 6000 Cilidant USP/EP

T4y
3



WD 2007/ 115305 PCT/ US2007/ 065967 Quantitative
Conposition [0184] The quantitative conposition of
wa@bopitdses rel ~oneprazole 75/40 capsules is prPerES108T065967

in Table 3. Table 3 Quantitative Conposition of
clopidogrel /loneprazole 75/ 40 caosul es__lngredient %

apsul e C opi dogr el ate.49.0 98! Beference to
dl\/(\/lhn#na:atgéf Powder 31.0 62.0 %1““ R y)g'i‘é‘f‘l‘ PRe Celandhase
HiBlogdd02) CAs2eDi24. 0 1 ydr oxypeppyl cellulose  EP 15 0

#&Q/hnp@éséa&wh & Gycol b4y 0.0 Fydr 15 In-
Cast or 2.0 Total |Bl'en 100. 0 200.0 h}(wgéﬁ

~Bremd—29—8 0~
0 in .00.0.671. 0 e
@hr ac]{hé’r’%’%a t'F 61 I%F@ls 5&\%0@{‘%&@1@%87&681& 3 Porepes s
¥l 4Ccoedipg U B8 dnea;g»ac&@am@@ak Rih @8 rgpWa A Sak esdcath dpasethied
imarily on the inactive conponents contained in the
mdé‘?\‘ﬁ@‘?%’i“ﬁ?"%?@bf“@ﬁ@%féﬂ? hsphi sul fate fornul ation. A formal
drug excipient study of 12 weeks duration was carried

[0QNE] UAINGr Mk H&'éﬁﬁsmgfedfem%ﬁkg&g{tﬁg maﬁh%‘gtlugﬁzfl L a single

excl pient and enteric coated omeprazo s 8.5%
cimd@gj@h"@mma/cﬁco?:t/ﬁfécweluep ﬁfercbsmas@di dnd apper cotwdiied al

at i,.on XCI |ents al so
i QLA s R B PTTTOR S TS B Bt ) S eiien
mWﬁi’;ﬁd&f&Sb@f@prﬂzﬁleﬂb&id dapansk (@Bmihlsl@rcé (m&:v daBly %QI% hé
weeks. Sanpl es were stored al so at 25C/ 60% to be
MLEEPERBHTY of that meredicneiisnsappbenflatiorelsiedingpt Hegr/el
cx@lg?ctﬁlt@f @E%c%‘él %P{h@ ahBufiQ %1%8 in BiTgR; azol e pellets 8. 5%

one an n conbi nation, were stored under the
|t|on and. served as controls. 101861
TG, o) Bf E‘?'B’Fﬁ{ﬂ *aﬁf andogrel umesperis pediOrgpsdes
IngPaet g€l at' n capsul N mb‘chgéln P 008 Sxim @R Adndlunt in an

sumari zes the prototyp ati on
cl opi dogrel bisulfate Zgn‘I; i éw’r{d thrzso ai)E?o}'l ?f‘%’r‘?"d? the

the cl op| dogrel orncpr gera%a lsul e. I The

F'nl A nfnrmﬂaflne
-.

Mangito} Bowdsdli ents in a_|Rdsule - clopiddrel (75 ng)
Misrgresinlléng Celbderced ome@derol e pel | et $68.30 ng, 20 nm,
(PHOOHD) with an 8.5% 1 gading in the pellets. Table 4
HydooxytatlcensioforP C opijdogr el | Onmeprazaglig Capsul es
Potyethylene Glycol 6000 - - ----6.0 ------"---- 450.0° -
Hydragenated Castor Ofl” =~~~ 7~ 20 "t 405.0

.00 n l o I'\nll ot Q.20 1
yAv) uu:pla ore—t+'errets-ooo 1t

[0183] Mannitol powder was supplied by SPI Polymers (New Castle, Delaware).
Microcrystalline Cellulose was supplied by FMC BioPolymer {Wallingstown, Cork,
Ireland). Hydroxypropyleelluiose EP was supplied by Hercules. Aqualon Division
(Hopewell, Virginia). Polyethylene Glycol 6000 was supplied by Clariant
Corporation, Detergents (Mt. Holly, North Carolina). Hydrogenated Castor Oil was
supplied by Cognis Deutschland Gmbh. {Dusseldorf, Germany} The capsule used in
the invention was #00 White Opaque Capsule produced by Capsugel (Greenwood,

South Carolina).
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3613. 0 WBWQ" PPt ool ot 1 Capbidd i 28780 Averiage
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115. 0 pidydroxymopyleqliubey EPRSD Tot af.0Ca _soB& Veit art
343. 9~ Palvetylg®1Giycdl 6(B0r st numbked.Or epr ésént s doslage
of cl opi degjbgdnabidstdstcatel i n capsul epand segond nunber
r epr esendsl BidR$age of orneprazol €yggy capsstg. ™+ The
amuntmm/b wasbased-on—the

ot enc turer-s—certi-feat e of
Rnal ysﬁ‘d{#];ytu s ) : Iﬂlzl”.g;? :1;;:%9; e.:.c il '.,.:e] r-ebative
anount 0 Py L?leﬁ% k;Sr{(h CXCi ent®? wer p4 i Y%ed Cr oss

al | prﬂIﬁﬂLﬁegiRJ’t“Fﬁdl ations: m criodifst al 67& cel l]ul ose
at 12.0% hydroxypropyl cel |l ul ose at 4.0%

Cway@rhyti@ﬂ@egelypmlenﬁmmﬂa@eﬁ@/mapchzbgedns«ygmteﬁs

f _ diff d only in
075" oFaBle e e T B AR e St e
coﬁﬁ&&ﬁ&ﬂﬂie&oﬂﬁhdr&hﬁcl&pla %rclm&ﬁﬁa}c ﬁﬂﬁﬁﬂtl&'ﬂ F\h@mﬁ%@tdﬁﬂxcy
of . the cIo i dogrel bisulfate and the onmepr azol e

exp@fqngtEdy gf B%/ave%tdﬁraé@nw chTiRg oat ranowiIoRY! clopidogrel
bzsfu(?fafgu% ahbRERE g Cfmust eedﬁe%rpcpw 4 ?Ae{]?ua{gg[yp%ﬁg i§ 562/ ﬂu addition

capsul es”was efor i‘on Tist'éd
to 'th'Eaa’rxb@xenV& usad it ii’ne chinblerord| fumeuiafiord h«ﬁnﬂ&fozﬁ‘mk}ﬁly&scd excipécnts
f i_.ze 00 gelatjn
wetd 4156 ge%t%dt lg?res%ac%ragmo}qs \%eretﬁl%g(?/ 5% RH ang samples were tested

initially and at 1, 2, 4, 6, 8 and 12 weeks. Samples were stored also at 25°C/60% RH

g}

=< Q)
— O O

{0 be tested only if the stress sample failed. Clopidogrel bisulfate and enteric coated
omeprazole pellets 8.5%, cach alone and in combination, were stored under the same

conditions and served as controls.

[0186]  Several prototype formulations were developed for a manual gelatin capsule
filling process. Table 4 summarizes the prototype formulations for the clopidogrel

bisulfate blend and the composition of the clopidogrel/omeprazole capsuie.

[0187]  The following formulations are for a capsule containing two ingredients in a
capsule — clopidogrel (75 mg) and enteric coated omeprazole pellets (10 mg, 20 mg,

40 mg) with an 8.5% loading in the pellets.

Tahle 4 Formulations for Clopidegrel/Omeprazole Capsules

Clopidogrel/Omeprazele Dose | 75107 7

T

20 T 7sa0¢



capsul e. The reduction in the anobunt of mannitol in

the 75/ 40 formulation from102.0 ng to 62.0 ng is
whemchesexl by the range used in the prototype PCT/US2007/065967

formul ati ons. EXAMPLE 4 Manufacturing and packagi ng
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pOleyaeuyd ererraghly padlkts B bafet! e tht freendy(rovidaditnghe manufacturer's
&Bﬁkﬁbﬁéﬁéﬁﬁﬂzgwﬁydrogenated castor oil is added and
material mxed for an additional 3 mnutes at 25
"Fg% TRECEISHENCY Bherptive agicgsliar gedoilaw Beaxeipivnti wae fixed
I le Fillin
P PR R R KL B RSl T e pel 1 ot s
hy8reYpusedelisiobesd. (hgn! kOli%ene dihe! &mﬂmB (E% &@diTEMrag@Ja&d

o, D% | adj,ust e r ten
cofifu B by de Ty tisere s o i ot Breyrer
magiuptRdhanmy ,@zgmgam 2 pel lets 8.5%to be
wei ghed and charged into each gelatin capsule is

cal cul ated. 101951 The aver age MEIght of one enpty
[058% ¢ Basedendhs Rotengystlitee ¢lepidegret bivwl e myi thpeing hiangje pOldets
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wei I VI capsu iand 30 filled
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filled capsules). The filled capsule imts ar
10¢. Qlﬂ’clzémﬂ*eﬁ?efﬁmeds Bowigtted brethgrogs ukéd ingbe eiaye fofmu ations.

EXAMPLE 4

Manufacturing and packaging procedures for clopidogrel/omeprazole capsules
(75 mg clopidogrel/40 mg omeprazole)

[0196] A description of the manufacturing processes for cloptdogrel/omeprazole

75/40 capsules is provided in this section.

Clopidogrel Blend
0191} The following ingredients are passed through a #20 mesh screen prior 1o

dispensing 1o the batch: clopidogrel bisulfate, mannitol powder USP/EP,

60



I or 30 capsules) and recorded on the Encapsul ati on
Record. The relative standard deviation on the
wo ed7aidoml filled capsule weight is < 5.0% 1P0P63200N@65967

enpty gelatin capsules are | oaded into a capsul e
hol di ng_pl at e of "s: MF-30 manual capsule filler
Mg Py stehise Atlhé@%/k&ﬁ G’Hﬁﬂ@@ mapsxinsomdestistose FRepolpohdamy
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the capsules. (Note: The blend is
b@vﬂwﬁ@\rﬂol lgegairg émwrls‘i@édém%@ap@é @isegatbyddmil 03 bd‘uﬂﬂﬁi97l

e EREPREHL T o LA PRERL R TSl £ e
bb@&ﬁﬂbﬁyD@pe i ned plastic holding container. From
each tray of 300 filled capsules. 30 randomy

l}‘%%]emﬁg n?zﬁ&'?é?é 83 RS SRMmE ?cﬁlof\x(?ég 51]319{ 1IY]1 dé@ t \Qﬁs&%ntbiender

checks one or nore capsu
angghl fgh]led var ilaningres tiedd rpna ¢100vgrekbbighifate hxe{hkmtblSpou dcr

UREAro i el REadhaor 5t Y iBD-GaP e tiRe i tomme FRgnd
pdiRdth OWiNGydQB00@NALMhe ab niBkb gaShHIRRE v dHSRAIRE RAGS o1l

were used in testln% t he clopldogrelloneprazole 75/ 40
is addpsl and dhe patedpmixad igmnefiditives Brmewics ai A% age. The fior

oSmER1cERle L Ly a0d ATRLARELR. BEA Sl e,

ent integrity for onmeprazole pellets and
g?%@ﬂﬁ% pellets in clopldogreI/onEprazoIe 75/ 40

[Omsuhﬁﬁe \B@t%n@ye@ttﬁg}ot H‘@m?ﬂgﬂgegégﬁs P4 8L id 105 tHﬁﬂ CPO%,

cl opi dogr el / orrepr azol e sul es” were subj ect
th¢ emdi sobueprnolhpdilds ©51Ns kiiGkted forpdtamy paur . d}spunsmg: as

t e re i,ng _omeprazol e perfornme
el AR BT S R PP Br kB R B Y T8
xwﬂ@kﬂaMd@hﬁteﬁﬁ%ﬁ&khﬁehﬂﬁc%&@uﬂﬂt&[&a%@s det er m ned

that not nore than 10% of oneprazole di ssolved in the

de:s pi ‘#9%5\%&4 %W@%ﬁ%‘?l@ge gégé %1/%6%5 %1&?3’1 capsui 15 d%[ummud by
assay o 3b dogr el Zole
wegd homgd H@jgnaeﬂdmiyspreamd kepstik 4%@ dﬁp&ﬂbﬁ%ros&&&ﬂ@i ofbe

i,on il clopld rel. bisul fate and
mcg‘rhéaaﬁ il S Pl & BBF%B?@WF% Hr s BY pdding the average
we §be%serﬁ\ﬁ§%aggs§ﬁeeﬁ 82 ﬁ@%o%&ﬁé)ﬂ%}[}&{%&i &‘9:%9{ &t JH@ mlneprzhcﬁe
I ssol ution nmedia was O, for clopi dogrel
peiﬂﬂt%& Preane G410 pokdopgogelogmd @Hosphplial tyud(r @r tHead0 filled
ca;%ﬂﬁg{ aﬁ}%lfﬁled%%gﬁlieelsm\qegr% cta cﬁi%pedf(gr%%) 8}; tlﬁe %zlt‘oosg 'hﬂog (a»%!g_.,hz of
1 or 30 capsules) and recorded on the Encapsulation Record. The relative standard

deviation on the individual filled capsule weight is < 5.0%.

[0196]  The empty gelatin capsules are loaded into a capsule holding plate of the
MF-30 manual capsule filler using the AL-90 Automatic Capsule Loader. The
potency adjusted amount of omeprazole peliets 8.5% (= 1%) is manually weighed and
transferred into each gelatin capsule. Once all 300 capsules in the capsule holding

tray are filled with omeprazole pellets 8.5%, the clopidogrel biend is evenly
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and onmeprazole at 10, 15, '30, 45 and 60 m nutes.
Quantitation was perforned using reverse phase |liquid
wae koermretseyr aphy with ultraviol et detection at PRDUSINNT/065967
for clopidogrel bi sul fate and 280 nm for oneprazol e.
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and omeprazole at 10, 15, 30, 45 and 60 minutes. Quantitation was performed using

reverse phase liquid chromatography with ultraviclet detection at 220 nm for

clopidogrel bisulfate and 280 nm for omeprazole.



presumably protected by the enteric coating and shoul d
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of‘és}ﬁga ﬁgbs(%f:s ?Wr@%nﬁ%z&f clopidogre /omcprazoic 75/40 capsules was

determined. The omeprazole and related substances were extracted into prepared
diluent. Quantitation was performed using reverse phase liquid chromatography with
ultraviolet detection at 280 nm. The retention time of the main peak in the sample

preparation corresponds to that in the standard preparation.

EXAMPLE 6

Excipient Compatibility Studv Report for clopidogrel/omeprazole capsules

{0203]  The purpose of this study was to evaluate potential excipients with the
active pharmaceutical ingredients (APIs), Clopidogrel Bisulfate and Omeprazole
Enteric Coated Pellets, for the formulation of 75/10, 75/20, and 75/40 mg
clopidogrel/omeprazole capsules according to the Excipient Compatibility Protocol

VAL 1790.

[0204]  The development work explored the compatibility of both APls together
with each of the proposed excipients individually in different ratios depending on the

function of the excipient at different temperature and humidity conditions.

{0205]  Samples were evaluated for Clopidogrel Bisulfate potency recovery, % wiw
of drug related impurities and physical appearance. The potency of Omeprazole in
the EC Pellets was not evaluated in the samples because the Omeprazole was
presumably protected by the enteric coating and should not be affected by interaction

with the excipients,
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Capsuie pieces)

[0207]  The samples were tested for physical appearance, % drug (Clopidogrel
Bisulfate) recovery and drug related substances/degradation products (if any) by

HPLC according to Table 6.
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A = Testing conducted

B = Test if the 40°C/75%RH testing results do not meet the acceptance

criteria.

O = Optional testing
[0208]  The physical appearance, % recovery of Clopidogrel Bisulfate and % w/w
of related substances for each sample were evaluated. The results of the physical
appearance of each mixture are presented in Table 7. The % of Clopidogre! Bisulfate

recovered is summarized in Table 8.

‘Table 7: Physical Appearance of Samples stored at 40°C/75%RH
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bf Ol opitadiotpilsts Bi si i tselfi. armount
Vantidanglo! fafierthe) sanpl e was  thriee tines the anount of

what woul d be found in the capsule formulation. For
{(}i(ﬁ’i] S Based on the results as summarized in Tables 7 and 8, the excipient which
showed the greatest degree of incompatibility with Clopidogre! Bisulfate and
Omeprazole EC Pellets was Croscarmellose Sodium. When Omeprazole EC Pellets,
Clopidogre! Bisulfate and Croscarmellose Sodium were mixed at a ratio of 1.00 : 0.40
1 0.20, the % recovery of Clopidogrel Bisulfate was found to steadily decrease from
92.6% 1o 85.3% after 8 weeks storage at 40°C/75% RH. A maximum value of 10.42%
w/w of drug related impurities was also found for the same sample. This suggested
vast degradation of the Clopidogrel Bisulfate in the sample. Croscarmeliose Sodium
was not tested any further after 8§ weeks and deemed incompatible with Clopidogrel

Bisulfate and Omeprazole EC Pellets.

[0210]  Omeprazole EC Pellets, Clopidogrel Bisulfate and Mannitol were mixed in
aratio of 1.00:0.40 : 1.20. The % recovery of Clopidogrel Bisulfate after 12 weeks
storage at 40°C/75% RH was found to be 93.5%. This result suggested slight

degradation of Clopidogrel Bisulfate had oceurred. The amount (2.77% w/w) of drug
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to analytical error as the 1, 2 and 4 weeks samples exhibited acceptable % recovery of
Clopidogrel Bisulfate. A noteworthy decrease in the % recovery {91.1%) of
Clopidogrel Bisulfate was found after 8 weeks 40°C/75%RH. This could also be
correlated with a higher % w/w of related impurities (1.37%}) found compared to the

initial value of §.85% wiw, At 12 weeks 40°C/75%RH, the results of both
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EXAMPLE 7

Hard gelatin capsules — Clopidogrel sranules and enteric coated
omeprazole sranules

[0216]  This example demonstrates an embodiment of a capsule oral dosage form
with clopidogrel granules and enteric coated omeprazole granules (Table 1). Enteric
coated omeprazole granules containing between 7-10 % omeprazole, and excipients
can include but are not limited to lactose, magnesium stearate, mannitol,
microcrystaliine cellulose, crospovidone and disodium hydrogen diphosphate. The

enteric coating is deposited on the granules between 5-20% by weight and may
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Hard gelatin capsules — 250 mg ticlopidine and 10 mg famotidine

[0217]  This example demonstrates embodiments of capsule oral dosage forms with

ticlopidine granules and famotidine granules (Table 10).

[0218]  Ticlopidine HCl is granulated with microcrystalline cellulose, citric acid,
magnesium stearate, croscarmeilose sodium and povidone. Famotidine is granulated
with microcrystalline cellulose, croscarmellose sodium, mannitol, magnesium
stearate. The ticlopidine HCI granules and famotidine granules are blended and fitled
into hard gelatin or HPMC capsules

[0219]  Alternatively, ticlopidine HCl and famotidine are granulated into a common
granule with microcrystalline cellulose, citric acid, croscarmellose sodium, povidone

and magnesium stearate. The granules are filled into either hard gelatin or HPMC

capsules
» Table 10
Ticlopidine granules Famotidine granules
250 mg tzd@pldzm base as HClsalt | 10 mg famotidine -
i@i mg microerystalline cellulose | 50 mg microcrystalline cellulose
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25 my citric acid 15 ng mannitol 25 ng povi done 2.5
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20 mg mannitol Magnesium stearate | mg

25 mg disodium hydrogen phosphate Croscarmellose sodium 3 mg

3 mg crospovidone

2 mg magnesium stearate

Enteric film coating at 10 % weight gain
containing hydroxypropy! methylcellulose
phthlate plasticized by triethyl citrate

EXAMPLE 10

Hard gelatin capsules — sulfinpvrazone, 100 mg and enteric ceated lansoprazole
granules, 15 or 30 mg

{0222}  This example demonstrates an embodiment of a capsule oral dosage form

with sulfinpyrazone granules and enteric coated lansoprazole granules (Table 12).

[0223]  Sulfinpyrazone granules are prepared as described in described in Example
9. Lansoprazole is granulated with magnesium carbonate, starch, lactose and sucrose.

The granules are enteric coated with methacrvlic acid copelymers plasticized with
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plasticized with triethyl citrate. The enteric coated esomeprazole granules are blended

with the clopidogrel granules and filled into either hard gelatin or HPMC capsules,

Table 13

Esomeprazole granules Clopidogrel granules
20 mg esomeprazole 75 mg clopidogrel
100 mg microcrystalline cellulose 10 mg pregelatinized starch
10 mg crospovidone 50 mg microcrystalhine cellulose
5 mg sodium stearyl fumarate 25 mg mannitol
Enteric film coating at 10 % weight gain | 2 mg hydrogenated castor oil
containing methacrylic acid copolymers
plasticized with triethyl citrate

EXAMPLE 12

Hard gelatin capsules — clopidogrel, 75 me and ranitidine, 75 mg or 150 mg

[0226]  This example demonstrates an embodiment of a capsule oral dosage form
with clopidogre] and ranitidine HCL

10227}  Ranfidine HCl is granuiated with microerystalline cellulose, croscarmellose

sodium and magnesiume stearate. These granuies are blended with the clopidogrel



plasticized with triethyl citrate EXA VIPLE 12 Hard

gelatin capsules --- cloido rel 75 ng and ranitidine
wa2om 30150 ng 102261 This exanpl e denonst r aPE@BUSIV07/065967

enbodi nent of a capsule oral dosage form wth
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into either hard gel at or HPMC capsul es.
The capsul es are enterF%ACC\ggig:d usi ng either

E t.hacr ic a [ copol ymers or pol yvi nyl acetate

. ric polymers. The film

[0ZDL | RgenUTRYLNS AR Ribed GOk @haNnts7 ando ahdher ¢ Meparcd
addi ti ves. EXAMPLE 14 Non-enteric coated tabl grf?

withothete ersng GE30T rbite refomiluat ishiditdeseripeepsilys are
enfeli@TRLES 1 5a Y, \-ngigﬁleghhp eGRLEREL P850 different actives are filled

into either hard gelatin capsules or HPMC capsules. The capsules are enteric coated
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using either methacrylic acid copolymers or polyvinyl acetate phthalate or other
enteric polymers. The film coatings may contain colorants and other common
additives.

EXAMPLE 14

Non-enteric coated tablet formulations

{0230]  The formulations described in Examples 8 and 12 can be prepared as
tablets. Following granulation of the active ingredients as described in the examples.
the granules of the individual actives are blended, sized and lubricated with 0.5% by
weight magnesium stearate and camg}ressed into conventional gastric disintegrating
tabiets. The tablets are film coated at a 3 % weight gain with hydroxypropyvl methyl
cellulose, plasticized with triacetin and also containing titanium dioxide and/or tale as

opacifying agents and colorants. The film can provide taste masking if required.
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compressed into chewable tablets.

Table 15
73 mg clopidogrel
10 mg famotidine
80 mg microcrystalline cellulose
240 mg mannitol
25 mg maltodextrin
5 mg aspartame
25 mg citric acid
3 mg magnesium stearate
Cherry or cifrus flavor and red ferric oxide
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5 ng aspartane 25 in,, citric acid 5 ng nagnesi um
stearate Cherry or citrus flavor and red ferric oxide

wQ@ 2000133007/ 115305 PCT/ US2007/ 065967 EXAMPLE B@T/(183007/065967
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2 dosage formis substantially free of aspirin. 3. The
oral dosage formof claiml, with the proviso that
wa200d1033e3 2 dosage formis substantially frerCDUSB07/065967
non-aspirin NSAID. 4. The oral dosage formof claim1,
with the proviso that said oral 2 dosage form does
WIBATAS Gl AIMEDY: | se a therapeutically effective
amount of a third 3 active ingredient. 1 5. The ora
dosage f ob-m of AePE Avyage ErrreYmEsing: | si ng a 2
t her 2 gm' LY AEERE bt AU R ARRILS %hengQ%
ma form o Faim 1, mensm Fal
for m 2 |ﬁrsbac$wmg1geeduafmts anlanfiplafhie agesl axd:bsage f orm of
1 wher |n Sald or al osa e form. 2 is in two

iy P RRERBRTE BT E TGN doprIC e S itep fent. Wheren said
ant'p'atek@&uﬁﬁﬁﬁéu@ﬂ@x%t%%&@ﬁﬁh%ﬂ%ﬁor3 conpri ses said
acid inhibitor. 1 S~ The oral dosage form of claim 1,

wherei n said antlplatelet agent 2 is a
t hi enopyrd-di netheprg dovye foirapt glosmbgefiptnnsevied dinhnaid oral
1§ [ t el gent 2 is an adenosine
4 ‘%ﬁgggﬁgﬁgggﬁ%ghghﬁéga%%ﬁ 0. The oral dosage form of
claim9, wherein the adenosine 2 diphosphate
antagoniéi is'ﬁkﬂEdbb&ﬁsébembédaﬁnbnwhmdmnm@gme%atyﬁdomﬁ

ticlo n u finpyrazone,. A 0, prasugrel and
dﬁﬁ?%?tfﬁf’)% St“ﬁ%"?‘é* “3?6‘# CRTO 15305 PCT/ US2007/ 065967
1 11. The oral dosage formof claim210, wherein the
adenosi net. 2 diphesphidtfedninagofhist 1.1 \8itCiRRraag)r @ht sald oral
12. The oral dosage formof claim1l, wherein said
dopaeeriamr degsawt fyrthep cempiasstd heransbigaty offecave pngerradla thisd
50 ng to about 100 ng. 1 13. The ora
cwg ir;%ﬁ'jao¥rrr1of cl ai m 10, wherein the adenosine 2
di phosphate antagoni st is prasugrel. 1 14. The ora
dosage fd& m offhcloaa', nﬁﬂ&'@e fowneriedlans hidtheherapeund Tal | y
rasugrel is fromabout 1 ng to
iheé%pcugmgg ﬁ%og‘ie irgou ggé’?r}ﬂ dosage formof claim 1.
wherein the acid inhibitor is a 2 proton punp
i nhi bitom. 1 e ofdtedogizakorostgdeint Drmeedin chidioral Wdsage form
. Wherein the proton punp 2 inhibitor is enterically
is ¢¥aelednits 1.7. The oral dosage form of claim 15,
wherein the proton punp
7. The oral dosage form of claim 1, wherein said oral dosage form

is In two units, wherein a first unit comprises said antiplatelet agent and a second unit

comprises said acid inhibitor.

8. The oral dosage form of claim 1, wherein said antiplatelet agent

is a thienopyridine.

9. The oral dosage form of claim 1, wherein said antiplatelet agent

is an adenosine diphosphate antagonist.

10. The oral dosage form of claim 9, wherein the adenosine
diphosphate antagonist is a member selected from clopidogrel, ticlopidine,

sulfinpyrazone, AZD6140, prasugrel and mixtures thereof.
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2

2 inhibitor is present in and on granules, and the
granul es have an enteric coat. 1 18. The oral dosage

wo eoomaf30x] ai m 17, wherein the proton punp 2 PehiUBi00D065967

is present in and on granul es, and wherein the wei ght
of the proton punp 3 inhibitor in and on the granule
is fromabout 7 percent to abqut 13 percent of the

total 4 Uei ghthorahdrgaggriannire claim 16, Whtﬁenéwdea%e%fge
dif)ﬂfsgbﬁéa&lc@drmtlrémieﬁm gf%i.n the proton punp 2 inhibitor
1S

menber sel ected from oneprazol e, rabeprazole,

pant oprazol e, 3 esoneprazol e and | ansoprazole. 1 20.

The oral H%sagﬁmﬂﬁﬂﬁk@ﬁﬁdbahﬁf&@ﬁﬁwheteﬂﬁnﬁﬁéibﬁ@k@ﬁCd1’
eff%:léppc amount o ?l' %31% Ure’?i qm ﬁe et% a%dut i %m pmepr azol e

and esoneprazo peu |ca Iy ‘effective

anount of oneprazole is froniabout 10 ng to about 80

ng. 1 213. Theltarahi cﬁb@@gq‘emﬁ of ol 1€ eliaieid Hhe adaesehen

the anti pl at el et is clopidogrel. 77 WO
dighsgphiaty %@%H?%ﬁﬁﬁﬁ /065967 | 22. The oral dosage

formof claim19, wherein the antiplatelet 2 agent is

prasugrelid. 1 23e oTtieie@%elio&ogﬁgemt 08 MiRkeis k@t Mekapeutically
further conprisin therapeutically effective

cligapumment g Piﬁii»%gaefrpmedhongi Bditenbout£024g. The oral
dosage formof claim23, with the proviso that said 2

oral dosgge fofmdoes nat QURL LS ShePacid inhibitor is :
t herapeutically e?$ec%¥$éb£ﬁgﬁﬂgme? gﬁigﬁﬁgh?f%ﬂggtwegd
protagpesipenitibitdr. 25. The oral dosage form of claim 23,

wherein said third active 2 ingredient IS aspirin 1

26. The qral orm.oof c

oot pl ot dfot BRSEE ApSieT ot o B 1S BehyalOg e
inldpsage chionmigfcogleai m 25. wherein the antiplatelet 2

agent is prasugrel. 1 28. The oral dosage form of

cl aim 25, wherein said second active 2 |n§¥edient is
a menber el edte@r# doines nept azdria 124 girglon pump

mmeie@rng g&@éxﬁ in %1@&9;%1‘89&1?& aii@iié Qaimsiiapé a7 QhiEric doed9-

he or dosage f al m26, whereln the second
active 2 ingredient is a nenber selected from
omepr azollé. an J he@mtéptagz ¢orey ofartad s B, dviBrein the proton pump

. ther apeut | effect g cond active
1nl}igtgorre§§3res%n i a ule %nﬁﬁrem t?if: &B’ uf g@r%ﬁn pump
inhibitor in and on the g:,ranule is from about 7 percent to about 13 percent of the total

weight of the granule.

19. The oral dosage form of claim 15, wherein the proton pump
inhibitor is 2 member selected from omeprazole, rabeprazole, pantoprazole,

esomeprazole and lansoprazole,

20. The oral dosage form of claim 19, wherein the proton pump
inhibitor is a member selected from omeprazole and esomeprazole, and said

therapeutically effective amount of omeprazole is from about 10 mg to about 80 mg.

21. The oral dosage form of claim 19, wherein the antiplatelet

agent is clopidogrel.
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1 30. The oral dosage formof claim28, wherein the
antiplatelet 2 agent is clopidogrel. 1 31. The oral
walewagessddrin of claim28. wherein the anti pl ap@l/852002065967
agent is prasugrel. 1 32. The oral dosage form of
claiml which is a nenber selected 2 froma capsule
and a tablet. 78 WO 2007/ 115305 PCT/ US2007/ 065967 1
33. The ofhl dbsage! dores Grmelalwmn3d, wiiemehnanindatalel d
%Qgp dQhrctS 2 @ proton punp inhibitor. 34. The oral
dosage formof claim33 wherein essentially all of
sari 2 proton punp inhibitor is enterically coated. 1
35. The o?3l d'lim‘gel doorgn ofmolf alamm 33 {urtheran risite
resent .in and/ or on
th@raﬁ%ﬁ CaH‘ ¢ “&“fe ﬁgloé‘?ia?{?ﬁtgg&ﬁ‘g{/‘g Hgediitleric coat. 1 36.
The oral dosage formof claim35, wherein the proton
punp 2 i nii.bi tDite drsl dus@seim o cROALS Wil @MUk EHar And
%elntheme ht of the proton punp._ 3 inhibitor in
OTRH{PSRE ORE d9FRRITRhe CP‘?’Bﬁf?‘a%@@faP?uttﬁéHbeﬁ?“t‘@ Bl ke
fgﬁﬁﬁg&ﬂte 1géregllggt total 4 weight of the granule. 1 37.
he oral dosage form of claim 35, wherein the proton
punp 2 inhibitor is a nmenber selected from
onepr azol%; esUwepilaivetss, orabéplear 88.evhaeipantispirdaoive
zole. 1 38. The oral dosage formof claim
m%ggitvﬁg%g‘g%gt he second active 2 ingredient is a
menber sel ected from oneprazol e and esoneprazol e, and
sai d 3 t I apéliteiccal doyageftbee bi vieinap®uriicrah tiQephaLoe
is fromabout 10 ny to about 80 nmy. 1 39. The oral
&ga’i’){s‘%\@]é’p’ld(%ﬁw?of claim 37, wherein the antiplatelet 2
agent is clopidogrel. 1 40. The oral dosage form of
cl ai m 39,27 ur thelorQ AR de FhiRg o e laitn ﬁ‘h%ﬂf&ﬁ%"ﬁﬂ&ﬁhbb{ne let
effecti ve amount of aspirin. 1 41. The oral dosage
ageyrpP@sustlai m 37, wherein the antiplatelet 2 agent is
prasugrel. 1 42. The oral dosage form of claim4l.
further ¢ npr'ﬁle%gaiﬁo% YRS APaML sl l@éresﬁg a%c(i:ga t‘v
amount of aspirin e ora dsage ormo
mﬁ@dmmﬁfnea giemtzsabdewedirod asageiz3lef E)ﬁfomf.lp&zmaniabe;ﬁrazole,
sel ectked froma tabl et and capsule, and said enteric
papGarads APl linGeTeAe. 7

29.  The oral dosage form of claim 26, wherein the second active
ingredient is a member selected from omeprazole and esomeprazole, and said
therapeutically effective amount of said second active ingredient is from about 10 mg

to about 80 mg.

30.  The oral dosage form of claim 28, wherein the antiplatelet

agent is clopidogrel.

31.  The oral dosage form of claim 28, wherein the antiplatelet

agent is prasugrel,

32, 'The oral dosage form of claim I which is a member selected

from a capsule and a tablet.
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WO 2007/ 115305 PCT/ US2007/ 065967 1 44. The ora

dosage formof claim1, further conprising at | east
weem7/1553phar maceuti cal |y accept abl e exci pi ent . PAT/AS2002065967

nmet hod of preventing or reducing the severity,

duration, 2 and/or synptoms of a gastrointestina

di sorder associated with an antiplatelet agent in 3 a

pati ent c%ﬁprl§hm@mb®aﬁ£wﬁﬁﬁnﬂﬁk®néﬁtﬂ@upmtéaadé1nhbﬁorm

ﬁg%ﬁggknénﬁ}gggl dosage form'c laim 4 1. 1 46. The

a|n145 wherein the patient is diagnosed
as 2 having a gastrointestinal disorder. 1 47. The
met hod of 3¢ ai fied&ral ddsegeionntdielspatiBerterdiasssantily all of said

strointestinal disorder. 1 48. The nethod of claim
m%gm, @gﬁnPﬁgeﬁﬁf$gL “alednot known to 2 have a

gastrointestinal disorder. 1 49. A nethod of

preventi ngg.or TRAMEI MBaid@rs eV elih B3, \dh@f@i‘h't&npm&?on pump
and/ or synptons of a (gastr0|ntest|nal di sor der

mBbygEIs4¥ &8 rRYano At pleataat dhe ggeres have ag ecalepati@nt
conprising orally admnistering to said patient the

oral dosage foryp Qfi fLAPord ofclath 39 u&rgﬁtdbeo&ogm pump

greventlng or reducing the severity, dur
inhibddiois psqsmptlo med/of ozaugaslm and s teimek vdngo rd Eife proton pump

oci at th an t el et agent
BEREFBRA bt i e o Pt e 8T Caba bt prephbe ol
waplordasageulformof claim 4 21, wherein said ora
dosage formis a single unit. 1 51. A nethod of
preventing or redu0|ng the severit duration, 2
and/ or syhfpt onesFalglogestipen At daimh ARl Witrgpthterroton pump

inABROGH Q%?L%B@rtscflf Hr‘i‘»'o% LRt gﬁ%ﬁh/ an. ral gé} ?@}U ent

conprising ora n1n|s erlng to
pammathbgagéﬂ$@mnnﬁé claim 4 22, wherein said ora
dosage formis a single unit, 1 52. A nethod of

prevent i or redu ULhe sever.i ur ati.on,
and/ or s?ﬁpto h“5?§d8§§fﬂgﬁh?y§?Whg7 ﬂﬁgﬁ?g%ﬁ“ﬁnd&”“*
mgisﬁeﬁitl iak etnet Rel@iicdfibh phabpel el a@g%%ma*gﬂaz&g anfpatibent
rising orally admnistering to sai atient the

onp
hGGRBE e AT Rt 4RI 6f APARTAISE from pkogd Oz © about 80 me.
2007/ 115305 PCT/ US2007/ 065967 53. A nethod of

preventi g or e @1’5@ '{i@&g[‘: BSG S EMELil ¥ uqllgfe% hg %hnglaiele%

and/ or synptons of strol ntestinal disor
ageg sodigitlegieli t h an antlplatelet agent in 3 a patient
conprising orally adninistering to said patient the

oral dosgge formof .cl ai erei.n said.ora
dosage f 2§m i gﬁe orsalﬁ ﬁoaa%e ?Q}rﬂnt of c}dim% urther comprising a
therapeutically effective amount of aspirin.

41.  The oral dosage form of claim 37. wherein the antiplatelet

agent is prasugrel.

42. The oral dosage form of claim 41, further comprising a

therapeutically effective amount of aspirin.

43. The oral dosage form of claim 33, wherein said oral dosage
form is member selected from a tablet and capsule, and said enteric coat surrounds the

tablet or the capsule.
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44.  The oral dosage form of claim 1, further comprising at least one

pharmaceutically acceptable excipient.

45, A method of preventing or reducing the severity, duration,
and/or symptoms of a gastrointestinal disorder associated with an antiplatelet agent in
a patient comprising orally administering to said patient the oral dosage form of claim

1.

46. The method of claim 45, wherein the patient is diagnosed as

having a gastrointestinal disorder.

47.  The method of claim 45, wherein the patient has a

gastrointestinal disorder.

48, The method of claim 45, wherein the patient is not known to

have a gastrointestinal disorder.

49. A method of preventing or reducing the severity, duration,
and/or symptoms of a gastrointestinal disorder associated with an antiplatelet agent in
a patient comprising orally administering to said patient the oral dosage form of claim

6.

50. A method of preventing or reducing the severity, duration,
and/or symptoms of a gastrointestinal disorder associated with an antiplatelet agent in
a patient comprising orally administering to said patient the oral dosage form of claim

21, wherein said oral dosage form is a single unit.

51. A method of preventing or reducing the severity, duration,
and/or symptoms of a gastrointestinal disorder associated with an antiplatelet agent in
a patient comprising orally administering to said patient the oral dosage form of claim

22, wherein said oral dosage form is a single unit.

52. A method of preventing or reducing the severity, duration,
and/or symptoms of a gastrointestinal disorder associated with an amtiplatelet agent in
a patient comprising orally administering to said patient the oral dosage form of claim

38, wherein said oral dosage form is a single unit.
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53. A method of preventing or reducing the severity, duration,
and/or symptoms of a gastrointestinal disorder associated with an antiplatelet agent in
a patient comprising orally administering to said patient the oral dosage form of claim

31, wherein said oral dosage form is a single unit.



