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(1 1) The enpi rical formula of cl opi dogrel bisulfate

is Cl6H16C1L NO2SH2S04 and its nol ecul ar weight is

419.9. The str RAGKGROIINDIQF INVENTHRN | ows: WO

2006/ 138214 PCT/ US2006/ 022811 11 G, 0dH I 1,3 S

Cl opi dogrel bisulfate is a white to off-white powder.
A. thkg&oﬂﬁ@ﬂegﬁmnhgdlqsidbmle in water at neutral pH

%M(&rg rﬁsew‘rlgg gl }?l@t% tgggj‘pgaé@nl tClgllal ogrei %ﬁl% its ADP-induced
platelet aggregation by direct inhibition of adenosine diphosphate (ADP) binding to its receptor
and of the subsequent ADP-mediated activation of the glycoprotein GPIIb/ITa complex.
Clopidogrel also inhibits platelet aggregation induced by agonists other than ADP by blocking
the amplification of platelet activation by released ADP.

The chemical name for clopidogrel bisulfate is methyl (+)-(S)-a-(2-chorophenyl)-6, 7-
dihydrothieno[3,2-c]pyridine-5(4H)-acetate sulfate (1:1). The empirical formula of clopidogrel
bisulfate is C1sHisC1 NO,S-H,S04 and its molecular weight is 419.9. The structural formula is

as follows:
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as an oral tablet at a regommended dose of 75 ng once
daily. PLAVIX(r) is provedad as pink, round,
bi convex, debossed fille ¢oafled tabl ets cont ai ni ng
97.875 ng of cl-opi dogrel ul fate which is the nol ar
equi val ent of 7% nd cl ogr@i*base Cl opi dogre
bisulfate is indicatéd for The reduction of thronbotic
events such as recent nyocardial infarction (M),
recent stroke, or established arterial disease, and
has been shown to reduce the rate of a conbined end

Cglgig glgfl blSH]\gaij Erscep WHItS St]{f gﬁp’g %wgﬁr i3 mpéa%tgpg% gnrsoluble in water

at neutral %%19 el QMuBRGE FH 100. 3H|afsétcﬁssbﬁ'§s heay is ﬁfé’ﬁlﬁnbl@ it dissolves
decrease the rate of a conbi ned end point of

sparingly an tiethyiene whkoriddeandrs prcticadly insolele inneshyleatheras t he

T TS SRR b
Bristol-ﬁ@g%_jﬁqgﬁs SIS RBH: PHafhadtACHN Fartrie?sh‘l_:f) @JevP%rk PLAV}X@ is

or “Dextro- Rotatory Enantioner of Meth .
adminis®r@ha-an drdl, tabl6t at-are¢onmhystted doSe Gf 5 mElonendaiBy rRIAYVIX® is

2- Chl h | ') - Acet at d th t |
providedsgipki FHBAONIER pagod FIT-coEie] BUSALEGRTIE N H3ape of

FE8 s
clopidogg LB ERARRIRIE s B ik B 7), ST pidoghttnse
Clopidaigrdl bisullhieps thdipatd fandie acduation of thranbwici eyemg eneh' as recent

myocarcgp %aaééq%e@;l]ﬁvag@g g%l%ﬁ glb zibéls'{l%{ qﬁema{s Q fé’% hF% Peen shown to

reduce thg Eaﬁ@ 682 c&rﬁbﬂﬁ%@ Eﬁ’d ﬁ‘mﬂ SRiedogERInie st@@lge3ﬁev4 MI andlother vascular
0, 759 both Raceni zati on and _Enanti omer

death. Bepxatlatts piithaluiel comndugﬂy@ﬂromfa atppilogsd bisglfatedras been shown to

re t|on of dogrel a
decreasefSHa he <OmheRed pa PO B cpgoRi B criREoThal e gyvell s the
rate of  &nS¥iBALEhd IR J f'c@nduﬁia%ldﬂ&m B, aaktydrgafrhaylyl 1§chem1a
acid, is often used as_an anal gesi gréqtgﬁl nst mno

Elopidogzel hanberacgdescrihedi foy example(ada ey 437, 2§|§(§or “Dextro-
Rotator¥ Elﬁian‘[(l]onile%1 %mét glyAlefﬁ sRAS . izf[‘@trié}'grdg?@I p2 Qﬁghﬂa%‘ P?%rldyl) (2-

inATng ect-ahd i's
Chloroﬂmnym@&e&td andpthe Phavinabesichl @ompmmonszcmlﬁmgaf 135826428 for

/USZOOG/ 022811 Aspi Nupb
“Methoé herrthe SpeapdrryRiaveation 05@@5@%5%@%26 989, g& é@ %Fﬁoﬁlaﬂggs of
I %
s BBUEECAA g Rl G R ADne  6,50 00
6,504 Ob@ba\lvfoﬂ“PolwnomhldElopxdeggpﬂ Slytioggh Sulphaﬁed*“ orm”, 6,635,763 for
“Process to%repare alo%l ogre » 6,737,411 and 6,800,759 both for “Racemization and
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Related Compounds” These patents are hereby incorporated by reference.
Aspirin, also known as acetylsalicylic acid, is often used as an analgesic (against minor
pains and aches), antipyretic (against fever), and anti-inflammatory. It has also an anticoagulant

(blood thinning) effect and is used in long-term low-doses to prevent heart attacks.



Aspirin is a colorless or white crystals or white

crystalline powder or granule. It is odorless or
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does not describe nanoparticulate compositions of clopidogrel and aspirin combination.
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Methodl\gfmrﬁf&ﬁ{g Pha@m%@éhtﬁ&l%fb@fancéyb’t 5‘7)@591905@ m%ﬁaﬁﬁlm&mg the

Usi ng nocrysta i ne Formul ati ons of Human
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Nanopaifis JIPFIAS. 18 Sl b eaegos ab gy Riminised or
Nanopaﬁ*ic%Yzﬁ@Fbﬁﬂﬂﬁ'iMﬁIr@hce@ &We?se@]g'sﬁﬁfgﬁda@l{eae‘f@ﬁé e@aI4J5§829 in

Nanoparticle Conpositions 270,806 for_ "

“NanOCBE@l]D@rFQmmﬂaé@@S pf Prapen é@rrmmqleef@@nczst\’am8|(Hﬂé} BrOFe@lse Inhibitors

e R T A

Formulatfals iofl Hidasa Ihﬁhﬂﬁi@déﬂicﬂéﬁdy&f\f ieusQEITpY Bidteasa SnHibingas Usmggpeélulosw

SurtacetalnliTss iﬁ‘iaﬁ%:&g%f&tlm‘%&@&é.@mxpﬁ g UmppRP palate Naproxen;”
6,165 sb’gér“‘%%@élﬂizlébée% I@%ngﬂueahﬁ ‘NaRo 28 8341 AU for “Methods

esive Nanopartic e Conpositions Havi'ng
of Treafiag Mamnmls BE@Mo&yaiallinef@rmulatlﬁnsd&me& Ihomut@tediciency Virus

(HIV) 1%8@'@5%@%11 Q %géf @Séﬁf‘ gl{eblél};a% grercts8I,§e¢on-{am§1gtI\|Tan%partlcle
Dispersﬁ%lgt”réolda]t @&@tqof‘ 8l fettoas for Pr@veﬁﬁ% 803 tdl Wrowth and Particle Aggregation

oparficul ate D spersions nprising a Synergistic
in Nanc@aﬁtaierﬁmmpassmﬁnsa’ @@7@5&% for “CGee oﬁR;EaG I&razlatlzedszmmd Surface

Stablhz.eﬂg‘ Cg)gndtfcu atg glﬂ{ngég 81{}62’? (ti ‘316 099 ? gi%ly B1smtegrat1ng Solid

Oral Dosage Form,” 6,375,986 for “Solid Dose Nanoparticulate Compositions Comprising a
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6



mlling;" 6,656,504 for "Nanoparticul ate Conpositions
Conpri si ng Anor phous Cycl osporine;" 6,742,734 for

w0 Mmmand Method for MIIing Materials;" 6, F@BPSHB6/022811
for "Small Scale MII and Method Thereof;" 6,811, 767
for "Liquid dropl et aerosols of nanoparti cul ate dr ugs;

Sulfosutcinate;” 664288 4@26“B®ﬁthﬁMpP¢®ﬁ@aﬁzﬁﬂmi@sﬁlons Having Cationic
Surfacecsg%‘tgg nea:ts b gr)g?fw n@alleSd’a?chl@% q@g 3%? i qv[latﬁgds for Targeting

rac éristics

Drug De N&@?ﬂﬁﬂk wpbﬁﬁrﬁl/mrmmlaasaaﬁne@ﬁﬂmmrwmﬁ 3opa03yiaer s of
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“Nanopgrt% atq @pgrswns Cgmn@mg of SPnergstiot @W@ﬁ@rlmﬁ?o%wmﬁrw Surface
Stablth Arld ﬁﬂ)o@?gg&ﬂuﬂl sﬁ!x!meﬂé ”? \Ié%' a%g?;f?ro%%%fa@ﬁscigk lséfutary wet

or por erence at ent

mllllngA@ﬂiiﬁ;ﬁm bn“Mopﬁﬂﬁﬁ&&lQGﬁﬁos@dionsrﬂbahp@n@Ammrﬂm& &yylosporine;”

6,742,738 fos SR s Mufed Fas Ve Matstrise: b Res for Sl Seale Mill and

Method?ﬁ(é’é&%ﬁ@f?ﬂ FE for ‘\Bﬁaﬁ?drbpl%yée%s%lféﬁaﬁ 8§arfaﬂ£eé lgaidsOnd
Pat ent Publicati on 05023

6,908, 62N£cvrd‘|§‘a)mposlm1ba$ bavingp ownblnemn h%umm@hae padgrse dad esnteplled release
surf ag

HINE g SO TN T
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Millingdeferials fi ol of ehichsarn gpecifigally apporpasated bvg@fﬁtenge

I
RERRARL L5 e ARG RSET 20D SO VIREY AL, Bty 51
2002, f@OM&bIIecDRsleaselNeﬁiopBﬁib&]ﬁte Cuthpositidns OrU. BoPat2iFabléaion No.
Novel compositions of sildenafil free ba? U.S.

2005 OZE;@Wélﬁfpr BYanqragiculste Kibrato bommdaiiansy’ .Sy Pategidfub ication No
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Patent Ryiblipatzand¥o c&ﬂ@ﬁ@%ﬁm()b i, “Nahiop‘artlaﬂaie Megléstkﬂllfoalhmlalnbﬂkb’ U.S. Patent
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for “Nogel Sgdrlse ﬁ cngE&lﬁ(%sL on, SN9F eﬁf@ﬁoﬁ%ﬁ%@%@é Fiadtbre 0%%553 (}or

orms conpri sing

“Nanopﬁuilluleﬁeatopﬁmmhte foﬂﬂnﬁa’uorﬁgﬂ’t[&ﬁt Piteh Pubat:attum Wo..2004658757 for
Pat ent Publjcation No. 20040156872 for BJXS
Liquid desage eqmpersitiqns ph siableingpepartiqylate agsiyeagentsy iy ScRetpwP ulfcation

No. 204054 36 N Rppr IR m bl R (3 20 ans OB PhighBflcation No.

200402088 Bdiopi‘Nevet cﬁlmpoasbne forsiutatiohk; SU. Patatent PRblidationfNo 600&9195413
» ~2004010588 | SCoSi t d do

for ” CARs R i mp ipg (50BA BB e s F6is6 BaFiaion No.

2004015’9@5' ﬁ?t‘sam dRag C@@%Q é&ﬁg §né BAIIERATES. 'Pa&éﬁ PﬁBl‘l&t‘ﬁoﬁ?fNo U.s.

solid nanop arti ate active ag ents S. Pat ent
Patent B%tlpﬂxbatumlﬂ@m SoPat2@blicatBRoNe. @004Nc56872 ﬁur‘mwbl nimesulide

er ans; an1 A t cation, No.
compoZE 15 SoBERRa blinghtaiate clodup T8 E Bl Mrgeh SRt
compositidis @A SNB4tent Publication No. 20040115134 for “Novel nifedipine compositions;”
U.S. Patent Publication No. 20040105889 for “Low viscosity liquid dosage forms;” U.S. Patent
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or mecrofluidics;"” U S. Patent Publication
characteh\tstlcsz’OU:BJ m&nosuwlmatwngmﬁépm&ﬁlﬁ far/ Nanepaticulpis qpgppesitions
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materialsond Wigk Reant OOLRRITYO 0N P30 &5t Aprassis B ST Aot
a d
mitiog AL EATLRALAEAGIEY SR ATBRNOIE s 4B ARt comport
by referkiksol ubl e Oon”pounds " 5 741,522 for UItrasrmII
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4,783 424 ﬁ @Péﬁﬁulafc@com%;lﬁ&ﬁm UsdPPieRetsT aE’@In‘tlhﬁh@Elal f\@ent;” 4,826,689
ancing Utrasound Back Scatter." C opidogrel and
;

for “Medisqui for Matkmﬁ)Umédem Swad Partiphestfrum éﬁé@@ﬂnéolvh efdeARict he

ComPOETCE;/i‘P é%’?gﬁg Oé g etlbo akﬁlf @ﬁgeca ggz%gl lljgﬂgz‘cljb%q‘}oxiﬁﬁnsoluble

CompoRidet 5,94, 5?/2 for SUlltedzhall] Nomagg:regatsd Bouolis Eammk:les of Uniform Size for
bi oavai | abil it .can be problemtic.

EntrappingeGay Bubbi@s Wathipand Methods:e 284 o4 76683 dpr 5 ﬁﬁ ?’PWUS Particles
conbl Lons which overcone 8 WO

for Enh%%g W@ /022811 this and other problens
@W&dg@él%d%ﬁlﬁntcbﬁlbuaﬁo@haﬁliugh) tldbeqpeatic ealde Asthe pravention and

conbination in the
treatment of pathologies 1nduced by platelet aggregation. However, because clopidogrel is

practically insoluble in water, significant bioavailability can be problematic. There is a need in

the art for nanoparticulate clopidogrel and aspirin combination formulations which overcome

8



prevention and treatnent of pathol ogies induced by
pl at el et aggregati on. The present invention satisfies
wWa bios/182e4l. SUMVARY OF THE | NVENTI ON The pr esertT/US2006/022811
invention relates to conpositions conprising
cl opi dogrel, or salts or derivatives thereof. The
this and oﬂmepmbmmsfasmcﬁmd wish gheasse o cmard@gml gn¢ aspifiecombination in the

prevent1% gxgcgtz%z{hlyggs ¢ O%ngﬁelsgﬁ%ucggﬁﬁ ggeﬁtftqgtga{ggt gﬁ%r? a'hrle n%rggent invention

Satlsﬁes%lggééaogrel and aspirin conbination, or sal ts or
derivatives thereof. The conpositions conprise
nanoparticul ate clopidogrel and, optionally

nanoparti cul at I t |least one
surface st abi |$9§W%‘E§@§y%#ﬁ‘2§§?g?’§ed with the
Hidgrasest @berdtloa relatiitel oghpositiviad caﬁ)}prlBllng chopiduigeedf drasalis or
particles. _The nano art|culate cIo ogr el artlcles

derivatives fheregf. die dueptien tﬁsatlotan?E,a "? @e GPmp goqslﬁgﬁlpnsmg a
clopldo%plo&tsags Qﬁ.n%@we% Lﬁc{)’oo RRAE bk 1@5 a@ﬁ)@icfdgfbl and
AR ave an e ectlve erage part| Si z€ of

aspirin dogrtsndtioaorahbisidr &riyatvesrtherGoi Vﬁwtqonmalsltlohs)wmmgﬂe glanoparticulate
| f I h il s
copido B, Ak e, BB BB S e

adsorbed ??%?ﬁlatb@ Wﬂtthg Eluﬁfc@ B BRI pT86 g?é’lea@d QkSisa |cHﬁ1'bﬁﬁt16ﬁ‘b&*tlcles

ogrel bisulfate that would resul
The nanepmamdatd chipodogaélipatsicldsthave offmmge averagd p@tlclé §ige of ess than

Vi VO ood. ddj t i
about 2 80t @Ry, Sendar ot Shee G r B Bl i
size of 163€hdrOWotD 60y hinonment of t he storrach and t hen
(Erempltatesfromsolutlon when th drug.enters

¢@wehormhchoégtogrcl bisulfeie gl hane hr@ﬁ%ﬂ lploa‘mﬂéélﬂnt}h‘éecam the drug
is practlgeﬁfér ﬁ?olﬁtme rk ?fe? ﬁ“ﬁee% ﬁpéengmlhgﬁggllg'tvfdﬁs %%I%kfﬁcpﬂlgﬁﬂﬁt%n rate of

clopido@tDiikl g dht Wbﬁlwrésaﬂltan ehlpnied bioa@aﬂlahﬂmy dll(.mlmg atshrealler dose to
solubilizatiaon foll owed by precjpit

give thegama i ping blogdileyels. wdddidondilyy dagieBenEbinviaus heqotssspluple when
exposecﬁﬁ rtﬁ% lgg}l 1%2 gf(\%mme?ﬁ,’ bf l%% Stogxgagg %gg ﬁgn%%%%a%m Qf?’it%ﬁ{)xh Ghen the
drug enuexspthe hgﬁert Iﬁéire gon efithe praximelangad] ihtestind. aThlmmeclmmﬂnd limits the

w0, SEGG53559 HEHHLobia AR PR B bt st

formulaﬁ[)ﬁ $oild ét(ﬁy @R SHRBilIZAGIHAEDWRA b§ PrRiPitati6R %ﬁﬁoccurrmg, which
cl opi dogrel conposition, such as for exanple,

would indregsi theghiedvaplaility. aﬂtxsaclomdoen@t bistlfate oan eayise significant gastric

oGP it S4B SHAPIIRRB T P SHRAE L @R ormataon
would hal®BéciQ@e®basaicliraaty by n&&fafvir@ tB& drubliissplves emthe stomach.
i nvention then relates to conposli tions conpri

ng.
Accordigglypthg dgesent 1nvmmgpgq ludes angnterie|coprd gl@pgogreé ﬁgmposmon such as
no I
for exarrclﬁl 3?;{136%&'1 Br’}%,gfa% %{Q Iegfégré t%heéc?@ gz%rfbi‘;g irch ?1?1 gl‘%nieﬁﬁn%o ition,
and an eb@rib oURE cumdinadbs eﬁﬁmopmelateewlopldd)mekﬁml%pﬁm particles.
| nvention further conprises a,nanopart. cul
TR0 MYPITGBF AR 1% GoTBPSSGS RORRFEE L dogtiing
r a i
nanopar%w?lﬁ@ clcg}?&glé? el Eﬁd Xﬁ%ymngl'rc?lgfec 2 t1 ngrél%g?t%hg lj:gltrnglﬁ%gbﬁ tbr salts or
derivati@gscth@eof) ﬁir&h@dezﬁfmehﬁ afl daﬁﬂovhsmgalfchkaaas eMorédviDthe present invention
2006/ 138214 PCT/ US2006/

022 F
further comprises a nanoparticulate clopidogrel and aspirin combination particles having one or
both actives, clopidogrel and aspirin, coated with one or more polymeric coatings for a

sustained and/or delayed controlled drug release.
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The present invention includes the adm nistration of
cl opi dogrel bisulfate as a nultiparticul ate

w0 oooad®td on that mnimzes high | ocal concentPEr/Us2986/022811
of dissolved drug in the gastro-intestinal tract
whi ch woul d be expected to mnimnmze gastro-intestinal
TherpremtmventMnelﬁdﬁrSethe adoinisixation pbelonidegrebbisuligass es

i BRG] SRR Ry RRLIRR) St aos e

gastro-i#OAHA] Phdt tadH WBulE be Rk sEdet nifiniriza §ktfo-iftdstinal enh&m@e
the therapeutic outcone of c|opidogrel bisulf The

Thereforps g1,er1ny\en¢1@m§bﬁ@mor@m§se§| agpuliparticlafe formplgtion ofa lopidogrel
bisulfatd necessarily, a nanoparticulate fornulation to enhance

di ssolution. The aspirin conponent is preferably

EliRd gededit ﬁﬂ'aﬁtﬁdm ﬁtﬁﬁeﬂ incladesddatiparistiatiohalepidoagrehwith aspirin to

decr ease aspi r gast r oi nt est| nal irritanc The
enhance; g EipFansHis Sugame of clppidpgist bsv e b B awRitmEARpRFbyRe also be,

i I
ot e ek LIRS LASEPASLIE AR o i BbltSaL i
componbmtt is pﬁi’ferb.b]m etnwctcoated aedlincd moHipefticulatofdinntt deereasstaspirin’s
resent invention also relates to a controlled

gasuomFeéP’é Byl ation in which the nanoparticul ate

'Pﬂl@ﬁlvgiﬂﬁfnelk uddHdl 1ﬁ%bfdv[hgcﬁmaﬂa&h%rﬂ&héﬂefdr@ﬁle?e[p@utw outcome
coat ed one or nore polymeric coatings or

for all tnempmeamedg iclopidogesl piswtpte and mepitinl inplading butpotiliaited to,
duct; ‘? ct |b ﬁ [ s r eI eased at a sustai ned and/or del ayed
redue lofla SUIQMOOHE 8YUS £ or an i nproved, nore consi st ent
Iihesls&bdﬂt iRRntic! Aso Wt 1 of ddatrslleRidas@f@man®ibh in which the
i ntestines thereby avoiding the occurrence of
nanopartigglgtei ciqmdogfg]t angspisin copbingtign patigles atmeatdrith epsor more
polymeEQE&{t n%:éﬁf %opal? g}ﬁ;@f‘&?‘! m&%ﬁ%@% e&:ggglﬁagczt%égi%v@'isereleased
at a sustdlnet ah&/or aélhyed rate df OWezp;lcl fbeateilnqorWHdl, moreed:(malstelmg didsalgigon rate

at hi gher pHs. The opar ate cl opi dogr "
within the sfemaslyred smdlinkesHngs tﬂ lggwem g ghe %Hﬁ?&qe ?%cra%??f*e ‘hot spots
tion are preferably enterically coated
thlghtao ’gﬁeﬂg%/nh{aﬂéﬂr‘el ease of the clopidogrel and/or aspirin
Enieric-eoakd phimgesttichl mbldb&aglmsﬁmnmre knovwma rEnthm @atedggblets
usi.n nteric coa ol ubi tion
provide gFuRT e RUREFTHE 1Y bt oy aila SelkasayBR atgyeer gtls. The

nanopaﬁ%ﬁﬁﬁ:"@lolblﬂyﬁrei brofidoélenantsitin co®IRAGOn phrticies 3N € grésent
al so decreased, particularly with aspirin also

inventicgrere preferhbly enReiorliss enateat tovielay  thenslease efthe elopidagesl |aﬁ@or aspirin

rom oL HIEGTACAERIF 9B byl 50000 AR i Do

and preé\iﬁﬂﬁidw&" th &l@Fid@g&D@d‘cﬁ/@ ageet/ o theprbentpdeiittdreia peevented. Stomach
armaceutical conpositions, and the, nethods of rmki ng
iritancy Hed® desrrperdd, priginelar A vethpseitinlscqieicglly nRepresepiatively, most

enteric C&E 1¥1§ ggiérﬁdé?é: {)&%ﬁ}el on & étS@%?g' ‘ﬁ{i’ taﬁo&en v@tﬂqﬁi)#nlﬁﬁnte s&é&ﬂjﬁty rates at

armace di en sucth
pHs greltek franiénd) Hgewiohs efdericl eoe&echattﬂ/mea}dtendgd mjmse pharasiceutical

composiiqns A e Toe RS plans ey Hiops e best sgtid fithe at
They m§ %ﬁd&%@x’ﬁ‘h tnggré‘dﬁlﬁ?lrﬁMtiorPtoghe actﬂf@ Ih¥@tatehtital Rrd PR such as

e colon or the upper intestines,
fillers, buf&rmgh@mtsidmct&wmdahemhg agentglb desited sfdm mrta'ﬁmomposmon
in some odi,nents, no nore th
Enteric go@w aﬂg,w,giﬁhgery ﬁg e active agent(s) to a spe01ﬁc oc tlon Wit in the body, e.g.,
delivery in the lower GI tract, i.e., in the colon or the upper intestines, i.e., the duodenum of the

small intestine. For example, in some embodiments, no more than about 0.05%, no more than
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10 WD 2006/ 138214 PCT/ US2006/ 022811 about 0.5% no
nore than about 1% no nore than about 5% no nore than
w@bwet3g2o4 nore than about 10% no nore than aboOUUSD06H22811
or no nore than about 30% of the active agent (e.g.,
cl opi dogrel and/or aspirin) of the enteric coated
about 0. é%;rp@ :mqrc thag abputt lﬁ/e, riomerstthamabgiut 86| npagofertharhgbout no more than

about 10%% onrlng{e t}%aal%sou o, 0r L§ ln%%e tYl?l‘hg S%t oqttn,@%%cqg%% gnt (e

clop1doé1€18ﬁid/cﬁrb1@pﬁrm§@f/&1e ahtehe aézlteca&ﬂﬂposﬁﬂ%s oﬁthel ifraaition bl(iuslblves in the
70% at | east about 80% at. |east. about 90% _at _ | east

stomaclpQf AUbiFSt Felaliva todhs toi dare atmigisiredio the sbjeckhBLRthI0%

embodifibnts € le%gf APt ? @’/%,eepcgeés?a@)ut 669.0R118R856 ft%‘%/ Qt{)least about 80%, at
aspiriny is released in the intestine o

least abowt|9aY4, weletss abbuat 95%1taaleash1$eutaﬂi7|% rarsit basidlbbut IGO% of the active

subj.ect. The enter.i.c.co ncl ude o or. nore
agent (e UORISSB AL S 1 THFRSREED B PSR AsUpiegurptive to the
total do§é mlhﬁ&&e& tla%é alyi&t. TRSEAES: Lt e ﬁél@&@a&lé cﬁ@l‘i’org thaftals that
di ssolve, disintegrate, or change structural
remain intece guiingythe nvemmoﬁmmﬁdtah themld&teneadd:%ﬂp thhegomhelpintodp eat dissolve,

asnre GO0 SR 5 REERGR iy BRB. LR 0B sl
compoulﬁb@f&&qﬁégeh@ﬁk/emqgaumrar@a@@a-raem ethd ARGy SOYE et

Modi f i'ed- Rel ease Dosage Fornms_and Drug Dellv
describeglig (Phermaceutigab DosagetFopgs land; prugDelivary §ystems,d QE}% Jease

Dosage%‘ﬁ%f %bdré &gdlg NeF);e ggsrt%%gh pﬁ)ﬁjlc?gtqghlp%g ?L Vﬁl&sﬁ%r %S@ Chapter 8,
Pp. 229%& Cﬂhb lﬂibdldsﬁx%rcﬂ' iwhicleis dhetetry dotpettabley xfe@erramq@rmvts dﬁtdret}S As
gned to release the drug fromth sage fro
descrlb%d heroin, Risyed- Fapasp fppIOyidgd ffesignRg i @? 5 ihg g %m the
dosage ﬁﬁfﬁt dt qurﬁéotﬂg{kpwg% éﬁ@%ﬁep&ﬁflﬁﬁﬁ%&h F'Hé é’&%ﬁ zi’snﬁ[on-toxw and

armaceut i c e enteric polyner th
preferahﬂy aobdurdes amy plyammod:uﬁuhléy anepthblmenteastpobalherfthaj|1sjprebmt11nant1y

ottt SRS i 5L 5 GRS 5550 A Yl o

other pAIPREES Rafialy BOKMAIA 1d PosRis® BRdht éoﬁﬁnht?"ﬂ)@o erties,
nanoparticul ate cl opi dogrel and aspifin conbl nation

phe natnolpeletlcuhtﬁ dbmdogrel arrdmspmmaoewumloa waftivlas®ae alsa He
f l%ﬁir L) ontfor 15{[ sttr a 1 lgd ate(illéegrrloorrtt% gurln a
OrmuiAfy 357G 1 raVS&P‘aﬁsé’ &Veht "BIF“F 401 BT A BREdY &
cardiac @418 f6"BE anRREliate el Adr@sStheRbbutRSactio aowel agasfrovéd ease of
adm nistration. A preferred dosage form of the
adminigtigtielt i on is a solid dosage form although any
BURFABEGUbiAEE orty SEEC LA (ASORE COREIMEAE Mfoush any
pharmatéutiohidy soreptble tdkagedomosart bomilizzdnpri si ng a
nangparti cul ate cl opi dogrel and as irin (iorrbl nati on,
dnothsr aspeehof dag inyertiopds direrésdiorph ABRPeHtical GaRgPOSIGRNS comprising a

nanopaﬁﬁ!ﬁfa?eccqoﬁhggjef eix@earsglr jl Hgﬁrﬁﬁ%ﬁ Ui GRY by déi‘ﬁfﬁﬁ\%s%ﬂér@of and at least

rrier, sired excipi ents.
one surﬁmb smdblheelt a phamfaeeutwaﬁyl aweptabb qameecetsekdelt T any des1red excipients.

anopartjcyl ate 0 rel .C i nat.ion
RBRBREr Pt SGHhe B e (Bt Ra bbbt FgRG TobidckRel and
aspirin EQARAMIEScHFRstond Boﬁaﬁﬁsm@bl%/&fﬁibl‘érhddﬂﬁnﬁlrc%ﬁ{pﬁﬁﬁ&s wkfid in the
pat hol ogi cal” state induced by platel et aggregation,

preventpmend tzbiment ofa ditholagical date idsieed by platelet aggregation, preferably

cardiovascular disease.
This invention further discloses a method of making the inventive nanoparticulate

clopidogrel and aspirin combination composition. Such a method comprises contacting the
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This invention further discloses a nethod of naking
the inventive nanoparticul ate clopidogrel and aspirin
W@ o09bi1882t4 on conposi ti on. Such a nethod conpriBEBUS2006/022811

contacting the 11 WD 2006/138214 PCT/ US2006/ 022811

nanoparticul ate cl opjidogrel and aspirin conbinatio
nanopagiculsig elgpigpgraleanid\AsPiripecombinations or saits pr darivpigesihergelo With at least

f

one surBitk WG 34 AP ki Shd Bt chifiEnPORUARE SEOHML b SRBfed
nanopaﬁicﬁhtdﬂdgpldbgramildaaspnrm donthimdtion@binpbsidomposi ti on. The

gﬂlesent i,nvention_ is _also directed _to nmetho

S RESTEHERYREPR Hiaky HEReteddp methads of tregtgent Hehudfig but ot limited
to, the ﬁE@éﬁ%@ 'aﬁ&‘ tr@eﬁﬂlehf SRl sPAsRLREH B? :pla'%él@tta%%re gation,

i nduced by platel et aggregatlon prefe
preferalglgcdidivasadratisedscs asisg thamvnbnarhpaMWIate clopldo grel and asplrln

nanoparti cul at.e opj do. and .a
combing i beaqsifes s brLhOHE Sup R MediaR coPHsRt BB ingdo a subject
a thera&qmd]lyséf%tﬂ?@arh&uﬁ o HRhRFarticldtd @lbﬁﬁl%gfe'l 6@ Aspirin combination, or
fective amount of a nanoparticul ate clopidogrel and
salts or alslpvartiqu therdwil.n Othes metlgads 0§ fevtment usleg thearnopsstiouiaie e@ﬁposmons
(X h net.hads .of, tr LR using the nanoparticul ate
of the ngnﬁg a]felglﬁgntggh({sﬁg?s vél?w heaﬁt are known to those of
BlétH the iférepbifig géteralBRbdtiption ahd Elﬁ@@llﬁ@’ll‘%ﬁﬁﬂll@ﬂ description are
description and the follow ng detail ed description are

exemplaryeamg|explangiaty Wrﬂ%ﬁ’é‘i@ﬁ?} tcaw@va%eéuﬁhﬁréﬁal@aatm frth’/inyention as
I I

clalme%ﬁ@?FéggégtagO%%%ég 2?1d rIobigl feg%?ér%ta{f/lgﬁ)e (zaadtﬂglr E%Hﬁﬁo t%ose skilled
in the atrtefechn khe hﬂmh@ﬂatdﬂ@dﬁh@&@tlsﬁ bf thednventioh.he art fromthe

foll ow ng detail ed description of the invention.

DETAI LED DESCRI PTI ON OF THE | NVENTI ON 1.

Nanoparti cul ate O opi dogrel and Aspirin Conbination

Conposi t i PR ATNEDPHESERIPTIONOFCTHEINVERTION t O

nanoparticul ate conpositions conprising a clopidogrel

and aspirin conbinati on or salts or der| vatives

er eof 03| co ise. a. [ do rel and

L NSbRRIclnlE Ciatas e s ApREF Cortbipftich ConpoHEL o
ane piisekiahaddtivn af dlfdéﬂa‘atto DBfopasiitul A€ Corf T%@liltﬁdﬂs ZBfprising a
adsorbed on the surface of the drug e cl opi dogre

clopidogril ané pspitim cerpbiBRiRD, Pbalts of ﬂefs*,‘aﬂrttV§S thercgbr Ib%\@@rvﬁcssltlons comprise
a clopl&qfé?‘é’l %g& ’as;ﬁflﬁ un% 1‘?13 1&’? saﬂ& cﬁfdeﬁ%tt \Xe? ﬁl%}(e%'f aga pr%%ly at least one

ogre ess an about
surface rstﬂblhzéfi H@@H&@gﬁ thlé svfri%e bﬁﬂﬂmﬁug i The elbpidogrepardbaypiin @ntbination,
aspirin, co ?tlo forrrulattLons of the invention
or saltsjof éPIimaéW% dapisies hays pp gifegiive @ysrageaglopidost pitdelesize of

1essthagta'88ﬁt2%@b'nﬂ1 dosage formsize; (2) smaller doses of
rug required to obtain the same pharmacol ogi cal

e\deethga&f ¢1mmopai'tlmdateccdnplmgrelmdlaspmn rcombirstiah formmlations of

the 1nvqj}t1853%q daeohl a{rggg%lﬁlnégﬂtﬁa&épl : t&é’t\‘?ﬁ?ﬁ (?r][gr Sond %osage form size;

() sma'ﬂ'blcﬂ&% ¥4k d fifrell & Bﬁtaﬁifthé: !ié?ﬁ’é Plogm8bolo&idl SFfERl a%\ﬁ%ﬁlpared to
phar macoki netic profil (5) an increased rate

conventiprad olicrocyystatline fotmas ef thppldl@&‘ﬁ ndaspitioniFairaeased bloavallablhty as

compars? g ?o&galgtgqanal lalgg)rg%rﬁ% g?rglg go% é:Iopéch regsgl{) }nelﬂl%%ng pharmacokinetic

profiles PIRinAR¢re4¥Rd 1@ BP&Sédhthﬁ)Sfo@ﬂﬁ dspideel dsRofParedné todRntional
with other active agents useful in the prevention and
microcrystalline forms of the same clopidogrel; (6) the clopidogrel and aspirin combination

compositions can be used in conjunction with other active agents useful in the prevention and

12



12 WD 2006/ 138214 PCT/ US2006/ 022811 treatnent of
pat hol ogi es i nduced by platel et aggregation; and (7)
waelewsezed gastrointestinal irritancy resultiPgr/ismne/022811
enterically coated clopidogrel active agent and/or
aspirin. The present invention also includes
treatmemtauf@pﬂnptqgmll used by plagtdefragbregaidons epd (Y)niecmm gagiroipiestinal

1rr1tancwe§lﬂ?18% goglr en&%ﬁc‘ atc'ﬂalt?c? GIE)E%r gﬁ:ﬁ actﬁz%g%gf?t (ﬁélg%te ;glere

TiM prens inveslfiehValed teludes N@i@p@ﬂtleﬁlate@d)ﬂlﬁ@grbl\/ﬁid)asplrln
referred to as, carriers. conpositions _can be
combingtigmgs Argeligon dsrivptyestherpof; ?ﬁf’él?ﬁsilt%ﬂﬁls ¢egether with qng\n& g non-toxic
physmléé%éaﬁ%%ééﬂf%‘tﬂé carg;Ersbr gsga;rﬁsagf{;’%ﬁgérler:ﬁ Qélgécltrggl?"r%grjg{i 88 4Lrriers.
The conli;&ﬁsttﬁnlns cm:blé ﬁirmulaltfﬂbfar pérpotabimjestionang. nmlmasenocus 1dtram8$cular or
traci sternal, |lntra erlto or, to

subcutag AL HRAHOR o sqlide LiFReCr aRrosPLoary &%gla%}s%jél a5kt ocular,
{ I y
o S} SN b, B3 s kol halian
administrafidnsz et thetidepl ary sol i d dosage forms include, but
tablets

R5eifbe 0o FnL St t ARt is gr AR 68 T Ay

pharma@h@ﬁaaﬁy §QEpBIB o 694 caXERlIRed aEkasplaBldliddesaBForms
form ‘controlled rel ease dosage form |yophilized

include diyg az;eenoft bnntedde,l talg/leta, Gapbues éac@é§a@éeng§smowsl@r8e pdlsgor granules,

B

dosage fd?ﬁl”lyo@hﬂiae@ a6he &rh) elahie RWase dosagd fdiimd é)ﬂeﬂdeﬂbblease dosage
fornulation is preferred, The present invention is

form, pilsafis Fejease Hesagr Ho inpigeds mymedinte agleassiang spatrolied relegse dosage
he term
e, of SRR 58 AUGVIBGEDEoARRl R el
"J!B@ﬁre@emt imvaations sdichaibed ﬂnﬁrelmlmmg savieed definitiess ts sdb dorth below

0% of _t he pano artl cul ate clopidrogrel particles (or
andthrc&g prtthe ARRlCA9%s)  have a size of less than about

%Hgﬁrﬁmeff@é‘tn)@eévg g ia&rtlcf%ysd?:t dF8ss St ARLE20T0aRY @SBRI herein,

techni que, such by nunber, volume, etc.) when
means theted llﬂasblablmyt 5@%rof ﬁmmpbpam@ddﬁ whpidrogrshpdrtiolss (or aspirin particles)

{ | .
nave o SAESHLTRY S BORLAE, 52058 8 aRBe SHHER P lstoiaue
such as ‘B?Ql‘ﬁfhb%? Vbhﬁ’&ee eff) Wikdnl thedstireti by, R lexarfile Use@EmAiRAtRINTlow

about” ‘will be understood by persons of ordi nary

fractiongten, Iphpentcaerelation appgtrosdopy., light yeatisring fiskesenispigasion; ad other
ed. If there are uses of the
teChmq’tleeS?}r%%%‘ tb@ho\lggroggﬂ&:m kq%eagtrs to persons of ordinary skill

AR ubdthaein, Giboar Wlllﬁbeﬁmdéreoobd ib§ petsondioff drdingryuskéldl in the art and
about” wll nean up pl.us, or mnus 10% of t

will vargdp sorag, p)a@nftqathﬁ ookl 4 MR Ris P 1 thest éreelﬁe%OF e term which

r | cc )
e ot S0 SoELAEL G HGE) A0S IOREEH U ALEcARELE AR ec s
will mesop td plss obmmnussi Obrodf the patiedlat ®rone or rmr e of the

Lol lf‘giﬁ%leg%p a;hargg%%cz#% t&?’leég‘@ art g!%n%zra 1%{.1@1% particles, and stable

aspirin heﬁio%ﬁr@ﬁﬁfate%a%ﬁ&st F‘&%lé"’@orﬁr@f&@»e@n% n&USikd t8Dne or more of the
ficantly inérease in particle size over tine; (2)

followmg parameters (1) the particles do not appreciably flocculate or agglomerate due to

interparticle attractive forces or otherwise significantly increase in particle size over time; (2)
that the physical structure of the particles is not altered over time, such as by conversion from

an amorphous phase to a crystalline phase; (3) that the particles are chemically stable; and/or (4)
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that the physical structure of the particles is not
altered over tinme, such as by conversion from an
warmspsRaus phase to a crystalline phase; (3) tPer/Usive6/022811
particles are chemcally stable; and/or (4) 13 WO
2006/ 138214 PCT/ US2006/ 022811 where the cl opi drogrel )
where thyr clegigiagiel oh aspirio hasyens heenupjbiast ta phegting gtep 9 osaboye she melting

poin oS SO TS8P 3, S A RED ey,

inventigdl €sent i nvention. The term "conventional" or
"hon-nanoparticulate active agent' ‘shall nean an .
Hlq toym “conyentionahi eih mog-ngaeRAstiulate acthre aganic khayeaman active
. tic i .
st i A AP B OBl v B S PR about
2000 nnh.e Naheopalndontata actbfefagetits we defired dgeeiphae apl effective avendge particle
) | es tg)an 2 out 2000 nm The phrase "poorly water
size of legs) thy @byt 'M¥s used herein refers to those drugs
Tﬂé‘%hlgs%v‘z)oéﬂ Skt RblubleYdrli gy WR e I%freih?%rsttafﬂ'ibs@*aﬁ%% tB4 have a
mg/ M, | ess ¥han about 20" ng/m, |ess than about 10
solubilityghrateraxf ldse $mntabaut Howgiml]lesythah abor 20segimheless than ebeut 10

hyase "therapeutically effective amount” shall nean
mg/ml, B’hgtgs @‘P‘a@b‘“ﬁﬁéﬁggﬂt hat " provides the specific
RBAsEIED¢AGNE Bhras€SROAPEutIcOlly ¥k e bhRuff 48all frean that drug
adm nistered in a significant nunber of subjects in

dosage thabprowides therspeqifia pharmacolpgicplregnenpaior ydvck thgdryg is administered
o s FRABBALA O DS AT P Bh,  Flbi ,
therapeutitallf Rffectiviel dmoidt ofd dagshdrés afnhiabtdradtd Mpdrtiedin sugjechia a

. conditions/di seases descrihed herein, even though .
particulay iaplaprssHidlndt alveaye he giiegivsdn drepting the sorditapsy/diseases described
. : {
rrin, S ELLG AT RAEERT B R AL ReRf bbby s of
skill in tBecypt. dogr el and Aspirin Conbi nati ons of the Invention
A. Increased Bioavailability The conpositions of the
i nvention conprising a nanoparticul ate cl opi dogrel and

II.  PPlefred cmmt:ﬂeﬁéfé(sg{fﬁhffxxaﬁabmicsalatger i vat : \égsl t ther ggf :
. . ﬁﬁﬁ [ ility
ﬂ@lgﬁ;g‘g?@g{gf&eﬁr ang lrbe]%:{dlfil?’?lé%grra nekﬁg%lges as conpared
to prior conventional clopidogrel fornulations. In

Ane elxpeised Biosfaikabiity nventi on, the nanoparticul ate
cl opi dogrel caonpositjon, in accordance with standard .
bhe porresiians of thegpyention somppsing appeRAEITWHAF clopidogrs and aspirin
. 0 ' [ . A1
combin o, Bl o B ASR Bk o CRIRYLAROR I ACRSHB Ry o
the clopidema¢lcand requiabomdllet ddsegnae admpared@to prigroonechtional clopidogrel

formulsi g, G G AP B e eBGPr R POROHEEd Figpigpere

composﬂﬁfﬂ', W4 dc¥RRndd \WitR Ohindard PhaRaabliRAR RhctidaehdsVISPAYaARbility that is
are proposed to exhibit i nproved phar macoki netic
about S@Yogredtersghama conventional dosage form, about 40% greater, about 30% greater,

about 20% greater, or about 10% greater.

B. Improved Pharmacokinetic Profiles
The nanoparticulate clopidogrel and aspirin combination, or salts or derivatives thereof,
formulations of the invention are proposed to exhibit improved pharmacokinetic profiles in

which the maximum plasma concentration of clopidogrel are higher for a given dose than those
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whi ch the maxi mum pl asma concentrati on of cl opi dogr el
are higher for a given dose than those 14 WO
wWQO®6/13138214 PCT/ US2006/ 022811 occurring fol | peu/ng006/022811
adm ni stration of a conventional dosage form In
addition, the tine to reach maxi nrum pl asma
occurring Golbmving admunstrmtlbn obe cgmwntlemalxdpme Hetid phradditifnaths time to

reach mpYS IO LR EA0y YOF PO Aoy PO el lqpidgprel These

changes R¥iR iR pARE ¥hdithen F@tﬂﬁ: dfﬁé'ﬂw?dfblo@ﬁﬁ)gf&nprl sing at | east
one nanoparticulate clopidogrel or derivative or

Bl qurﬁ:@nesmferablryd)r@wdemmpoylt@m RRRPEYRAY ailedsh ABS nanopartlculate
clopldo%eél dr g{ﬁ%ﬁx% or a@glt eol}a&%po%'ﬁtobglw é{vl\}%r @&R}'gﬁﬁ(ghal ha¥o ts@lhne or

pharracoki netic mni stere

nanoparti@ilie labsifin Shivjreet desirdible pﬁﬁ&iak:ahheuq)ﬂstaﬁlmwbén admtinistered to
rofile of the corrp05|t|or1§ of t venti on,
n

mammagww@a% ylherdesigahde phagpace fﬁl&tprpﬁe Tigiaf ogapogifions ofthgx

: - 0 a r

1nvent10\f/\1%genf{31ta5§1§r§y ega%hg%tﬁg Qﬁr lggﬁ%d fgf t(!l)’e?Cmax foxatgﬁ %13({5)1(}()%%1 ®PHerivative
or a saltfledréafivivhen adayediis ttheaplanm of ¢ inanmaehap selfj ect dbllowige edministration,

TN G T T T
clopido @’Qlda(cﬁ’ﬁmﬂs?e)fe@ﬁ t%de‘l{osﬁéhe aﬁdl/@p(ﬁ ‘dﬁ rAﬁbC %r thél @lfbpid@gfe‘i/ Br

a salt thereof, when assayed pl asma of
denvatlvm(mwdailtethersmﬁa jrben assayadawth@plamwﬁa mamal@n SulpJn%ttfdl@Wlng

wamiisBEAS AL SR DS AL 7S afppnsppgintc fomutaion o

the samé& bl@ﬁid@%ﬂﬂ eldmmekIerBd 6 e Gﬁn@ﬁoda?@ adroe (3hashge forahel él@pidogrel or
or derivative or

(3) max for the clopidogre
derivatiggppna Qa&teth@rg@f “mﬁ@ﬁssggqgglyé@e plasramel pmagyealisn sgbject followmg
admmls[;?tg(g‘g 'c%ns y[? F%ga?f}% Efsé){hfiﬁ me@ﬁﬁﬁﬁg@&hﬁ{aﬁ%drﬁ&la& Bimd1Stion of the
same clcﬁlﬁdog’tall’wﬂﬁﬁiste%d Atlee faatenddsagd. on of the sane

cl opi dogrel adm nistered at, fhe sane .dosage. Th .
T BHEREH AR BLSROS IS 6T PTYRG R BB IcL Afyaspirin and
prov1d11§‘3l r@fé‘@ ' rcfdk Qsi)?r PSP é'a'ltrbr%@ﬂvatWeQHérgbf‘ theﬁ 3dsafedIBe f)l@Ema ofa

t or derivative thereof, when assayed
mammaihan Eﬁi@e@lf@lﬁmngﬁdmlmstmmm thatris pr,dﬁqtreblw grthetrdbam‘@e Cmax for a non-

ranopa L s LRSS R BB e n A

for asplﬁﬁ BE & k41t oAbV Riiv BERET, &¥heh Q@sa§@d‘ﬁ1 100 fz,ﬁ@ﬁa o@ﬁ‘i‘ﬂa@ﬁmﬁl?a)n subject
AUC for aspirin or a salt or derivative thereof,

follomng@mlasgag{@d that ist pmfepa,béjs ma‘@f t}@n ARG fona gxg@]n@@(@partlculate

o5 PSRBT L1 8 AR PSP P L B g o

salt or defl@atR@Rhére s, whehirhdshpddeihable p\lhsrhzlﬂ of & anmniNiBagebjearfdllowing
a Tmax for aspirin or salt or derivative

3
adminis§rn o dal tprelvrably ey iban he Fe I AgioR- wmopaigwgITPEpHlation of the
|]Qg tration, that is preferably
Same as ﬁlf?)! ‘?i?hnfsfé%%@é‘%" gdrgsg ef'lon nanoparticul ate
F@feﬁmh@ld tmnoref enitv@limedn® canposition aiprising enandpatictlate
same dq?sage For

. I’Tb di
clopidogighpios AT @HVE Bk tﬁ?f%’rl an%%rﬂs%ggmew ¢ gl Q‘ﬁ:‘?@p‘?"é‘&@?éﬁl
comparé’cfve?phq{f‘rﬁéc\éﬁ @tegﬁn%@ﬁh alORRRb par@fiflatd FolnRARion¥t8he same

ace sta |zer bits in " conparative
clopidogielh radmamktemdtat thetseime idnspgei @ Tina nobgreatantbpapbout (PO, @ot greater

NN TEE N SR R —

50%, ndt realr@BdiIbout 30%, not greater than about 25%, not greater than about 20%, not
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t han about 80% not greater than about 70% not
greater than about 60% not greater than about 50%
wmoioegseat er t han about 30% not greater than BODUS2006/022811
25% not greater than about 20% not 15 WD 2006/ 138214
PCT/ US2006/ 022811 reater than about 15% not greater
greater thsarabawioldo, T@Vgregter agpetali08s, or nahgrsttorthag ebeit Sthef the Tiax
[ h rticul ate cl opi dogrel
emlblt?d@%hf%? Pgﬁhéﬁ% n 12%%‘% E’P%ﬁﬁgg@—ﬁ@? tlona conposi t Pon )

Goafthetiehtbodinkanpentipositionlcenplisipk Aa@hepartitulée clopidogrel or a
derivative or salt thereof, and at | east one surface

derivatiye ghpalt thereobandl Bt leastione swiasa stebilizer e’éﬁ‘%ﬂﬁiﬁé’@mpﬁ@m’%

t
pharmaggkrir%étggto%ﬁ%i?he F ’%n g%ﬁgcﬁlga?ééf ?Itnﬁlaftlﬁfl '&"lch% s'a%@ c?cg)l&dé?el
adminiGerad atithe clme sloﬂgej ®asd wiliahLit abld%gt abbutl Seé)&’&gtat belastubo 0o, at

least abgﬁb}dog/g%& %go pég(ﬁ)f@,@gif@'@ 9%}?0% f,ta|t géoqungido%@@@%t about

600%, ﬁtledsﬁﬁ%ut abeuat aﬂ@é&%@bcﬁft 8b®Asit 1@3&9%01@9@6%, ﬁtleals@@&tut 1000%, at
about 900% af |east about 1000% at |east about

least abmonmp‘yatat leastsiboutbiP0%4 20l094t about| 18868%0, atdoast atBBA9H0%; at least

about 1355, 2 Fubnorh 09t 15ETiovs S8 ARartcaft LR or ot cast
about 1966 %re2¢r tBn ih@g%% exdidsiet @Qﬁ@%ﬂﬁﬁﬁﬁ)@ﬁlchﬁﬁ%lbﬁﬁogrel

C ,,ax exhibite y the non-nanoparticul ate
formulatioppi dogrel formulation. In another enbodinent, a

PR FROR A S BRABR S AL R o

derivatisd ot gdlethstcalliand aeleagonk bintfceistabil tep extabits/ia compara’uve
phar macoki netjc testing with a_non- nanog_F rti cuI

Phaﬂna%‘flﬁ?ﬂcat@?t&g wﬁhﬁﬁen@awam%%ﬂt@%m@iaﬂoa@ daerel
o808 43005 AU JOUED g M 5,
least ababh16%,140084st aioul ¢@G0b, aatkbfmst abb26985%; at llexasdboab d20%,145 0845t about

5%, S S SHOH, A el o B 0B e b

least ab%ht 3009854 1ROHouBPMs, aﬁ"lealsteﬁ)%ht AHtat R 4bost 45(@93& least about
about 400% at |east about 450% at |east about %

500%, sitledsealgrut abOYt atdsBYEbatt 60@%5& ledst abous G60%, aitlease almut 700%, at

least abgpf) J[’gé)é,taq g%sﬁqboggg@%,aa? qa&t aprth 5 ({%, aéée&éa}s ?P ?(w;/%,t?é ?e%%t about

950%, @ch@ast AR YD0@, drdest ashue U05099,.20 Wasedbou BRI0YE 20 Wast about 1150%,
000% at | east about 1050% at | east about 1100% at

or at leasé akaut 4800 gramevhan Ge AAIC prkibitedhbiniie nopgwBYeRArEeRlate clopidogrel
an the AUC exhi bited by the non-nanoparticul ate

opi dogrel formul ati on. The desirable

mha desiebkd plekmacokikic lpeofilesas usebhdieihgisnhe plsarinBeokinetic profile

ar macoki netic profi sured after the. initial
measur% @%erdhe yifdal dogsoidhe Pf@md@grei er derhafiye opg S @allep%-

thereof. C. The Pharmacokinetic Profiles of the

Cl opi dogrel / Aspirin Conpositions of the Invention are
bt  AThe@®imaniagokinetie-Rdofiles offhst(ddpidogrel/ Aspirtime

Subj e@onhgatidnsnd thénveatipmaid hensffddted bptkaFedor
enconpaseaSt4R IR Shpject Ki@edtiigSthe Canpesigaar t i cul ate
cl opi dogrel and

The invention encompasses compositions comprising a nanoparticulate clopidogrel and

formulat

aspirin, or a derivative or a salt thereof, wherein the pharmacokinetic profile of clopidogrel, and
optionally aspirin, is not substantially affected by the fed or fasted state of a subject ingesting

the composition. This means that there is no substantial difference in the quantity of drug
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aspirin, or a derivative or a salt thereof, wherein

t he pharnmacoki netic profile of clopidogrel, and
wWopkasseld y aspirin, is not substantially affertBUSI996/022811

the fed or fasted state of a subject ingesting the

conposition. This neans that there i's no substant| al

absorbed pf therratie®é drug abserptiom wher thegrangpasticulate\Worsess/espiving
composF%Eé 91%%%91% vﬁ?e%%g, thePRT QERED 1@ads gtfset5t@.t e of drug

sor pt nanop ar
]Bémﬁrtsd@@r (&iséﬁffmrmlwhlclc Qﬂjﬁﬁﬁtlillwﬂﬁnmates tltdar’dffeic’sdbfeﬁ)edi irichude an
the fed versuys th sted state,, Benefits of

age
increaserig SHPIGH; CORVLUHEE @r,e I“&“@Finﬁlsﬁfé}@%tscoﬂfpé‘a%‘f% agthe EJFG%E’GS not
need to biNakd '8t @By aleSkif §%oéé171ﬁ1%plw?tﬁ \68@1*0680 @histid ﬁgﬁ@éant as
I ncreasi ng subj ect conpliance e subj ect S not
with pOG)’l&Elb_] dcbccmnpimnee dthrcreabein the meﬂmkl cr@gldmomfslewblchhm dmgtihbeing
wi t hout d. This is significant, as wth poor
prescnbgﬁﬁ}aé(ae E’B?ﬁﬂ?cfance an increase in the nedical
condition for which the drug is being prescribed may
be observed. D. Bi oequival ency of C opidogre|/Aspirin
BonpoBioenuivalesey ohi€lopidegrel/ Aspirinfeompesiipnselthed i n
t he Flbvewtion Ygherha dmamistesedSinthe FedeV énsusthe Ensted Stote
provi des conpositions conprising a nanoparticul ate
Thopiveiainedlsoaprdvides gonipdsitions camgeising atnanepadiicudats alopidogrel and
t hereaof,. in which adm.nistratjon, of .the conposition to
aspirin, gr a ggljnéaé]tve of A salt theegobn ﬂ@q}bacir%mﬁrgg%p £ SAPPtion to a subject

ina fast?&i Hafd 5§ %fo@h{}ﬁ?glegt{ t#aﬁﬁuﬁ?t?&%ﬁ)ﬁ' dJt 'ﬂ‘iéncotn‘ibcﬁltﬁﬂ% %%hbj'e@t il a fed state.

state ference 1 n absorption of
Thogif#ogeein aspiption of Grepdapidogreléaspirint dwlpoanwns pbhihe invention,

when aQiRGURE 1iOHe B ruls o gReR SR PRI ort ASPIUGHEE A o
combm&tﬁﬁ{tﬁ&febf) ﬁ%fé@%ﬂﬂfﬁ' 1¥ssi tRarl £sout 1000, 1BROHAN HRVD542 R8s than about

han about” 95% 1ess t han about 90% | ess t han about

90%, le%t%m pled 85 Malesaithonab@OR0%, é@s thmaxboatbbi% lm%lan gyt 70%, less

than ab(tgg%?"/giegsg td{ gﬁ%\éto@s/s lgsosgﬁ‘anl Clt §’§‘ % %So% %80 a%gy{han about

45%, lebdwhbn absi 40%4 ke tHaﬁ%Boﬁtha%,a&@lﬂﬁan%%t 1®s Sleishﬁﬁh ﬂbﬂUBS%, less
35% | ess than about 30% |ess than about 25% . | es
than abawi 2Q% ikse thanabpul 163, lessAhameahout 10%6okesy tham abqys Vinoplpes than
(;(O/o | ess than about 5% or |less than about 3% In
about 3
ne enbodi nent of the invention, the invention

erammeﬁemmmmm the mhﬁ&m agoatpabseasdmpositions

comprlsgq?&i]%pga:@% ;)Igpull%\a%toggﬁgogyleg gc&rgl 1%%&}11@%5& leg Peina
|
R

bloequlv,ajm[tde admonisttation of thej centposition td @ sultgedtiea fednstapia,rln |parlicalar as

deﬁned%§'§ %}gﬂﬁﬁﬁf@ﬁﬁ%}éﬁg’&g%ﬁuﬁ}eg@ oﬁo%cﬂ | Veﬂdm}/mstra%on and the

corresp&ﬁﬁﬂigi‘E ?Qdﬂlﬁﬁl%ﬂfogﬁﬁﬁﬁcy @EME@I)QC}{.M%Q& TAU’C @Wld&éﬁeﬁﬁspmn or

or ¢ irin, or a conbination
a combmh@wrethfeyeof)uﬁémierU 95 D@Au@g 1t\fﬁ-e1§0du%01pm©ﬂn9d$ arepioequivalent

bi. .0 the 9
it the SR ORI B BRI DB G b cru e ERRD AT TR T
measurehnétfs 4r€MBt relevﬁﬁt&&llﬁ Raknaé for @ééuldt@ﬂy%)@ﬁﬁseﬁ)o To show
bi oequi val ence for re uI atory purposes). To show
bioequivalency between two compounds or admlnlstratlon conditions pursuant to Europe’s
EMEA guidelines, the 90% CI for AUC must be between 0.80 to 1.25 and the 90% CI for Cmax

must between 0.70 to 1.43.
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bi oequi val ency between two conpounds or adm nistration
condi ti ons pursuant to Europe's EMEA guidelines, the
wOMs/@s82i0r AUC nust be between 0.80 to 1.25 apdI/ubmo6/022811
90% Cl for Crax nust between 0.70 to 1.43. 17 WO
2006/ 138214 PCT/ US2006/ 022811 E. Dissolution Profiles
EBi t hBissplygiondyetiles ahtheClopidogrelans nati ons of the
| nvenAspivinTGembinations of thesInykntiére i nventi on conpri si ng
nanoparti cul ate cl opi dogrel and aspirin conbination,
Dhe s@hpssitivnsdEthieViaténtien comerisiaf naropartivutye sle;hdbgrelh am{daasplrin
unexpectedly dramati c i ssolutiagn profiles
combingfia 81 salisr d Blflvaélﬂe%\@‘ﬁ’fet‘??satr%Pr@BO%?étt é"f‘a‘&%?e‘it%%?? dramatic
I t
dissol P o O R RS M Al § foster
dissolutﬁarpgamemllyﬂmdscﬂm sl ansebof ptiohiahé gemater bnmmwml Tiotigaprove the

dissolufpgyprgfie paERELSu SRS i QP uOere s SrbrroopiaiRE if pod e
useful t6 ewr@hsatﬁeadrﬁ 3 disev@tio® k@t # @odid A¥ain Bevdl lcRize €090k
conponent of the invention preferably has a

dihe glopidoiteh cpmpérientof the ytieation piefeiably Abou dlssplntlmreﬁle in which

it g RSB0 Ehod 8 GEREFLLI Nl gp bty |

embodiRRHesVT tidd ink @Rin, /ledst akRVB0% driaeleaktePoGOe bf the clop1dogre1
conposition_is di ssol ved within about 5 njnutes.

composjtiqn igdissplvedpidhinabentS sringtee Inygbethpirmbodiments Péﬁteyn%&nﬂon
pretera3E1ef 28l 4910 R 55 SR b PPk SRR o, o

least aboliicgi% ofthel clmdﬂg@dlcbmpnsmsn iH dissolweddvidiit About dDawihutt® Finally,

: m nu F|n I.n ano odi.ment of the o

in anothqwe%@aewnta e dipiign. Al JGOUAboRD I eat IFhaout 80%, at

least ab® A,&Q%’c 163kt abb oRBOME cﬁ)%/&og?él c@hpbﬁﬁ@ﬁ 1SEH?§%HIV6& Ql@%in 20
o |'opi dogrel conposition i's dissolved with

minutesri nut es Di ssolution is preferabl y measured in a

m whi ch di scrimnatin h a ..dissoluti
REptions Frepratenis o podirriilnd driifae Suh o
dissoluGdH MB&iubPWill ¥R dideQAddGledy Bidtdh@ disVSliloledri &y BPtwo products having
di ssol ution profiles in gastric juices; i.e., the

very differesodisrolwivnrnsefilasin gaspicadices; il ge thst dlsqollmmn\;@edmm is predictive of
in vivo ﬁga&ﬁ&tllé"r} (')to 3 Co%a%ogltlé)glg%) Séa;tem%'?arg glﬁﬁ{ﬂﬁ gn%%iw Seﬁa?% %du‘g hedium

containfifacthé! Burifainy boditmh flaire] sulfate £ E&ZMMDﬁe&ﬁ*ﬂmmbn ofi tlef aniduat
anount di ssol ved can be carried out

dissolveghesst becp@ﬁmdoctﬁtbwpecmeh@t@tnﬁtryn dhe r%w%@%@e@é (Byyengan
nmeasur e di ssolution. F.
Phamaﬁ@%‘@%?@?%@%@%%ﬁ %g‘glo l(11’ogrel and Aspirin
Combi nati on Conposi t| ons of the I nvention An

ddi t al fea ure he co osi.tions conprising a
%I'opl E@g‘s@FrSA Fl opidgars ﬁﬁtll on, or_salts or

der i vASPyr#s Cpnﬁmwfon Cgmt)ﬁatwpmf tedpventianns
redi sperse such that the effective average particle

?\n at%ldﬁ{onapf%atu? RE Egn%gos(ft!lo%'cg&%h?mg %%rléﬂﬁe grel anasd%ﬁlhn

combmatlon or salts or derivatives thereof, is that the compositions redisperse such that the

effective average particle size of the redispersed clopidogrel particles, aspirin particles, or a
combination thereof is less than about 2 microns. This is significant, as if upon administration

the clopidogrel and aspirin combination compositions of the invention did not redisperse to a
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conmbi nation thereof is |less than about 2 mcrons. This
is significant, as if upon adm nistration the
webmpiiskagt el and aspirin conbi nati on comnposit i PCIEUS$006/022811

the invention did not redisperse to a 18 WO

2006/ 138214 PCT/ US2006/ 022811 substantially
substammdkyapapparcqmlane@us; then therd@ﬂagelf@rru osrydesef the henpa”gts #léeyded by

he benef.i.t s afforded l.atin the ogr el

formulalfig g iSinbete g At i eSO G st B e

Thik $s bezadRGRAHSFarREIQD aditwe&"dgbﬂﬁ @nifokitiofs BERAt from the small particle
conpositions benefit fromthe small particle size of

size of the actiyeragoet; Hgbneotive RgeK éo%@qt\ﬂéspg@g dgto dagesmal hparticle sizes upon
¥ k >h
adm1n1sﬂjaﬁc9r? it “?n RE ?rhag%ﬁrjxﬁelrﬁ@& Bétfdeea téqeagthdgc?sge{}% r‘gjlncedi 0W1ng to the
extremeajgbllgh sﬁﬁﬁdel ﬁ:émeﬁgy&)fftm mmﬂpammulla'@ systetohed tbaﬂﬁﬂnimdyylamm
hsurfacefree ener of the nanqgpartjcul ate .syste
driving 3&96 torrehiene pROYgHH scctlon efeEmeERe Vit thc gy 2tig of Such
dygt
agglom&}(@ﬁ?&hﬂ% Hﬂ%%‘%{r@%ﬂt@éﬂ%g’? {5 Q’e fo}?{e‘ltrfgyll gegl\?vg%llp’g%?m%t%served
with thedlfiquih disgersimg oo Dﬁﬁhﬁmalﬁqdal'tmww a@sde@gﬁmth at observed
NI L L
redlspe@ioﬁmf @%ﬁﬁbﬁﬁﬁ@hlﬁkr&kﬁﬁé{ﬁg@&' PattRiMSs, B3pMiP partidledBrlal c@mbination
redi spersion of the nanoparticul ate cl opi dogr el
thereof pmrt ahipisfratiepiord mapmal,isutless a biman eiminakes demonstrated by
on to a

reconsn&] e ?re%i]sp on ad %?é;ét‘@%ﬁ%‘{ef)g? Iélgdlg. >;uc {h’at the %Pfe@t%/eaaverage

particlesE @ $Hd I‘édifspﬁéléd’ aehigpaeisparticled) agpifih phichyAditta @BtEsitidn thereof
medi a such that the effective average particle size

is less thgn ahigut 2 aufroper Swd béq>rébwér6@ﬂé¢0q§ équﬂac‘Faé\sbe Y FAReqys media that

exhibit ﬁ%r&e%ﬁ: 1%mc°srtreﬁ‘gtﬁ% hﬂg%ﬂ:‘ﬂ i 1Y asis'18r thE DR éél@@ﬁ[hce ogthe
abou m crons? Such 'biorel’'evant aqueous nedia can

media. dihy dasitedqpls ankidni dtdeagth aexthiold that dre refessentatdve ofiplysiological

strength de i C rmthe basis for.the
conditiqs o GHLPRE BUBYS G- SHEBPiorina aGEoPs g4 IR de; fop peample
aqueoussﬂé s@fuﬁoﬁ@&%&&&%%oﬁﬂi%ﬁ SPLBSANE &hd \# b8de, or a combination

siofl ogical conditions found I'n the Human body.
thereof, Sulubh bxldbi Itlmzdmirechpﬂ endomesiagtdan be, for exanple,

BelesR T RS dB e a5 Err B lfah B Sopgh dBf pH ranees
from sli ﬂy’ Es@ﬂﬁh@' ('buf @’910@1%‘5 F{eﬁﬁr Hanandp t®Bo€ 55 HRGhIAll intestine the pH

I or el evant EH IS known in the art. For exanple,

can rangsiromet ot and in the Iq@10p|1¢ aangegs fram Grip 81 iRjereloyantagric shgneth is
but .t r t

tsowef fPh I MBLEP A6 B AN BRI, ooy e i

fasted stdf@intatiaa fidid Baan 1@ﬁ1@%trf31|igil‘noﬁ abaut 8.14BiS2¢ elgeTandahi el g
strength is. also known in the art. Fasted state

“Charagjerizatipe of Flwids e tmﬁqormpl& and Prowgnd JsrnumdnMen ang Women,”
I a intestinal fluid has an ionic
Pham'g&%'é%gﬂ' %%’P %ZS{}%@ 14. See e.g., Lindahl et al.,
It@haelavee tlar dtei pihamaf 1oEicls|tIﬂBgthroﬁ thet thet sGlutinn a:hmam:britical than the
n

Jeju n um i n es
specific ppinice so g o1y, P PHEIA Ry i R e e gt §on be
obtained Htb& lﬁﬂﬁﬁ&%?cc?ﬁblhﬁﬁ)nts &F Etré:r@ 4t dsOfrd HE@ése sdlfs! §ihgdlor multiple
than {he speci hem cal content. Accordingly
conjugaappridbaseatairs [fi-k. awehki apidscand tcosmgpondinglsakdsoftthat emd), monoprotic and

obt g@ned t hr ough nunerous conbi nati ons of strong
polyprogig elgsirolyissefl: bases, salts, single or nultiple

Representative electrolyte solutions can be, but are not limited to, HCI solutions, ranging

in concentration from about 0.001 to about 0.1 N, and NaCl solutions, ranging in concentration
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conj ugate aci d-base pairs (i.e., weak acids and
correspondi ng salts of that acid), nonoprotic and
w@eiogpssatd c el ectrol ytes, etc. Representative PCT/US2006/022811
el ectrolyte solutions can be, but are not limted to,
HC1 solutions, ranging in concentration from about
from abButd0I0 1tto abbwen(.1 M, ]an&klmlambsnhe:ﬂeofs dlon ekamisle, eleatpilyty solntions can

e SEREEEE Lo 5 OLEOC! LS8R, EETLLBAOOSLE20EL S o1

or less, Mut @’ima@lo@l&gdb@hﬁ’ﬁ 61 8PNHCI &rlésscé%but b&o1 M‘Na@l Or less, and
limted to, about 0.1 N HO fess about 01 N

mlxtures-lfhere@rf Dé s alsoinelytd. sobitions, A1 MdrIC1 ailor QabMJNa@l prqypost
represerk%&v&lo% ?stq:cﬁlélgn ab Uts1ogg? g?%alll ?A%% 9 nes? ew#n%s%:theta]ﬁq Uha ang)coéltrength

conditiodk @€ thePrytifiab @dstbir®dfinalGrd M HC and/or 0.1 l\/l NaCl ,
are nost representative of fasted humanroghéy 0| ogi cal

Elseiaplyiccrossersings 1) YHeN giF1ahd1 NOHICL 39 GehfiiCl correspond to

s I r
5. B2 1S B, T T iy i
condltldﬂ@lfourﬂriﬂ tlEb s.’tmf:ladiﬂ Aﬁ @@ljutlels pf)(i)ld}l M > ;1'80 plrcﬁil,ldqs d rEasoaahie pH
1, respective Thus, 1 sol utio
approxigrsgps i the dorte EtengghERTidiing § g S bifha BTttt &5
gastronﬁé%ltlﬂﬁl' fﬂpdé) Eltf?o%}l'\é'oﬁpeﬁ'traﬁ&%\ﬂl thn CARP ?'b@ employed to simulate

mati on e 1onlc strength conditions found
fed conﬂﬂtnmmgithmtthd: hmnmoﬂyxracmcl udi ng the gastrointestinal

| ui hou once atlons tha

e o8 SC S RGO S GRS T it i the
desired %Mﬁ 1@10 tsfre?i?gﬁth 1@1@&@%@&%}(6 Satl1ditedns f(1>13.f)sp‘151@ht: %cld@ihbsiﬂlate salts +

ases or conbi nations thereof, which exhibit th

sodiumgprgassineh nd eabdumoalteofsehlesidst poetic ﬁélld(metatﬂﬁtﬁlt&#éow potassium
s cal AR SaTARS DR S B5FLPRFARIELE 380, A oo

salts of 3Rlogll @GRt &ltfic S8ildlcsirate SARI-+OdIROLRSSHuUM arflndlchah Galtsof chloride.
salts of chlori de, carbonic aci d/ bi carbopate_ salit

+ L)
_ boetherqmbnskimests Qﬁﬂlﬁﬁﬂ"%P%l tl}wedssaplfsg slortioetst P@@C‘Sea»r?aplfm
i L |
prict L S e ST QAo
suitabld lﬁq&ﬁdl triedia) hivkeanr eﬁ’fhcﬁma\&e&geqiaamldmgc of leprathbu abaex Jess than about

1900 s i B B it 5 (5 SR04 A%t SR Aoyt 1479 o ess than

about 19bH &, 1&&&%&%&0&19@%& Reiah absme 380 nif, 16 Han@bout 1200 nm,

averafe particle size of 1ess than about |ess than
less thaalbont 110006, ﬂmsthaasabowﬂé)ﬁomdnss 18oGbang 900gur, legsdhan about 800
than out .16

am, lesg o0 SR ahan: St 17500 ot §8ZnionR than abous
400 nmaté"s’é‘fhaﬁ 308t BO0 nhe 3&s HRAMLBMOH0 nhe. Q6ssiAan aHo@s 200 M@ less than

about 1100 nm | éss t han about 1000 nm |ess than
about 140 oo, legsmanmboutelé)@ nohdess Al AboBUES Mipmor legsstian ot A& 8, as

s tha 0 00,
measurf:#)rgy @t— %{nga{g&h&?s, %d%rg%c nPg;%sAstﬁ%%Bh@@%%q’?%%‘gn rr?uCh
methodk §8ifabldeoR R OingZFfective avetsi® pattivle siboate KAGGnNo pewss of ordinary

. than about 150 nm |ess than about 100 nm |ess than
skillingspit- 75 nm or |ess than about 50 Mh, as neasured by
' t
e e

examploBésions 6PU. Pathi No. 695, 08kfop &8 blic DessNamoparteulato@ompasitions
a person of ordinary
Comprising a Synergistic Combinaftion of a Polymeric Surface Stabilizer and Dioctyl Sodium

Sulfosuccinate.”
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skill in the art. Redispersibility can be tested using
any suitable neans known in the art. See e.g., the
wex@npbeisecti ons of U S. Patent No. 6,375, 986P¢DIS2006/022811

"Solid Dose Nanoparticul ate Conpositions Conprising a

Synergi stic Conmbination of a Polyneric Surface

Gt abi Clopédogxelcand Aspivin GadbimatioBul f osucci nate.” 20 WO

2006/ Ca3mpdsitipas UL MOCoH i 8tidn widh (ilepiAdtiye gentsd

Aspirin Conbi nati on Conpositions Used in Conjunction

with O her Active Agents, The conpositions, conpri sing

Ehreogsmpragitions seimpusipg ¢ clopidogisl ﬁaql ASPHLIN sqmélaﬁﬁlgip OF Salfs b
derlvatlge%rthéf@ct)f ¥&iPad li'tﬁfn%ﬁ? c?&?ﬂ eaxﬂrg: drinsi8leb Bﬁ{mrdgéﬁl ffe feventlon

re coﬁpoun S use prevent| n treat

and treatlﬁem af patholyigies mdmdeﬂ:byd phielgilaggreiationa gythe ghipidogreland 1akmr1n
opi dogrel and .as conbi nati on co i ons cgn
combingjio N pF OB Gtk ot EBR ISP SRR PSR S AT

Examplgsx@frg%ﬁ So8bowiids %&ﬁ@%@@n&)t‘]ﬁhl‘t&ﬁw RltturVeSir{ Blocking agents,
[imted to calciumentry ocking agents, antiangi nal
antlanglag]eﬁgests, cadide g]ofccga@qso'sasqé]@,tommgwpm@sge agents, blood lipid-

lowering Abinly BROER S igarne, e aner PRGBS ngant e, k-

Reduced Gastroi nt estl nal Irritancy with Enterically
Coated C opidogrel and/or Aspirin_Conbination

Bonp ondmﬁlﬁqum@smWJﬁrltwy with Batrricaln&joatetht ur e

of t h@ltmmgml ariddons Agpirineomhinationdrompositiens ofithe Invention
con‘posn t| ons may advant ageously be enterical |l y or film
%oat educ astroint est{. irr.i tan

B eriana) ipe of R soraateiona pl (R stk BH1ha{8y ympositions may
advantag&ﬁﬁﬂa&l@ﬁenc': Ay o?fiﬁﬂ'@éﬁed 10 e &R SR AR TR iBitarRy DO tHeatient
ose ‘form conprising a clopidogrel, or salts or
(e.g. 1rr@tehq>tvaf uhv stontahb eedibr csophagve). divrexiwplel in somefanthpdiments, a solid

dose fo%ﬁ%pPréz?l%a gfog JggfegbOérsgllts Qg c%rlggtb‘{els tlhereogo ?Ifeﬁ?encal%y or film
coated. Ialottfer @mbegienast b Y&R ddrerread corﬂ?ﬁ sifi€a EldbRIoELA Y agirin
filmcoated. Enteric coatin owdellvery of the
combinaiqn, wesaéfg@ml@rs\)atltv@s therppbanayi ke enitisellp Ar {Wm KPgied-he
?ﬁt‘g}ﬁc otﬁlgs a Iggl%é% oPthen%?téJve?Xgeﬁlt(g tola rsﬁgélgﬁ hoction Within the

body, e.dl @dﬁwmmfhetlh\%ﬂﬂhﬂrzictlm df thewlorgod thm;ppalcﬂntdsﬂnes ze the
prevent or_inhibit delivery of actiyve age{]t (s) .to

duodenyp giaersmatoitesting e may Ao R E RSV offive aent(s)to
the ston'i%ﬂn F8 9>Patm19e R ¥Bmé ngyﬂlﬁqehﬁaﬂo nfROHan QoA GS%,Wrﬁore than

an about 1% no nore than about 5% no nore than
about 04aPgub m@sthanceboot ¥%6 nphaare almmboao%, nomens than hbgeut 4 6% no more

309 r re th out 400/ the a
than abig 237, no R RHFBGPER: SHerB o S8 vmbgp e L HREER e aeent (e,
clopldog&iiﬁlﬁﬂo&i%?ﬁﬁﬁ bt iHeRatesk cbﬁ‘t@d cOMBHiHOTR FitRSRk¥aRon dissohiRs in the
t omach a ' subject, relative to the total dose

stomacla@lﬁﬁ rmbsﬁc@rrddtlv@tOtth@tcmlw]oemdmmrstmd]@rthe ewedti heather  at

ea t bo t. 5 t _60% l.88s o
embodip . af Rl S nBavouf 8O bt it BBog Bptithauore. o
least ab&R®OLs, % YenstedboliteTBIh, a8 RALE abBUPO T odhit le&d abor&100%, QR active

of the actijve o ) ) ) ) .
agent (e.g., clopidogrel and/or aspirin) is released in the intestine of a subject, relative to the

total dose administered to the subject.
Examples of suitable film-coating polymers include enteric polymer coating materials,
such as, for example, cellulose acetate phthalate, cellulose acetate trimaletate, hydroxypropyl

methylcellulose phthalate, polyvinyl acetate phthalate, Eudragit® poly acrylic acid and poly
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agent (e.g., clopidogrel and/or aspirin) is released
in the intestine of a subject, relative to the total
waelo®e/138tm ni stered to the subject. Exanpl es of PGUSHb/€22811
filmcoating polyners include enteric polynmer coating
materials, such as, for exanple, cellul ose acetate
acrylate@mﬂhmthaoeylatgg:lolaumgsgpolmy]azcetaﬂdwﬂm]lagum gcetate, hydroxypropyl

methylcgﬁlg]{o %c%ﬁeﬁ? %lgz]cg{gg élu eslglgag%tg%gtp&l glg?a'y asthgﬂ%cg ?1' é(r‘ég%IX' O(Il §el
formingZhaté@ald 0RGh 33 G ekaRipld, U&%@Qﬁl@ﬁ%ﬁ)l—}&neﬂ%ﬁiuﬁi @lgﬁﬁfé sod1um

nmet hacryl ate coati ngs, polyvi acet al di et hyl am
carmellageeealeiam GapRIEosypYsHyPR carhe%mﬂéiéh stare ol it dicehol, hydroxyethyl

cellulo Sﬁ%%gﬁé@ugﬁg’l % I;J[ti?f’ ?tal%ﬁ %@E&l*l&éerﬁlséc’l EI?ESE hnlgéa%okﬁﬁers

hydroxmapm lcellulos, hpdmxyprypylpméthﬂeelmloﬁppblwiny]pgrmhdme crosslinked
I ose,. .calc sodi um

i um m carnel | o
starch, @aqr%y%@flﬁw wesgr eHHtm, ;981 Bgfctaks. ceNpse TORRGHalR CRilose
acetate g@lp dHaRS @elldf@e%éta&%ukﬁﬁt@ S@eallugﬁlz #dcBrates Eﬁitﬂﬂcﬁﬂﬁiethacrylate

| ul 0$e-based cross- ol ymers, = hydr oxypropyl
copolym@fl (Eulimg#? RByM oRgtpn @Hhas}qidﬂga[mebcblln[gm@asem agar, gum arabic,

d
sodium oS e Rlase FartonPrety! ey T soHusErsristigils hydiophili
polyme{%e%)élytfgfﬂﬁo@%}ék?[ h@ﬂﬁ&@lat@qhi WtOfRut K& @a@)pp&pvﬁp@yﬁohdone

| 0se acefate butyrate, cellulose triacetate,

(m. wt. ab9uidAde-360 lﬁbe@mampwnép@tlommmrym p@EumyégICPI(l@l)hamgraprw

acetate ge?@laldg]flfg‘a swgg%l?la ﬁ}l%tgfeb%%gﬁéf%%%e %ﬁ@r?' Qluécgs%g%d ?Péﬁlé%s Pf maleic
anhydri@é Bid stk Witkdene, prepyleab belsbmmna,l Pektin (AOWY. rmfoat 30 k-300 k),

pol y( hydr oxyal kyl npethacrylate) (m w. about
polysacréhasld@e)euqb) as a8l YeAcky kﬁryy%,étaagw@ algins apd guah @erawlmdes

poto 08 g SR LA P D S RN o
diestersmafpblygducah, c&g@lmb&’dﬂpcﬂﬁhbﬂk}](d‘(ﬁbhwd 8y Nuavingle2-pyrrolidone, sodium
o G e e LR 1 e bl S
polysacEﬁﬁﬂgs l@let:thglp Illﬁﬁ)@ﬁ%%@l]ﬁhld&%aﬁz c%%oﬁﬁﬁétlhg;ﬁ&@iﬁ'o@e hgdroxypropyl

acant al gl ns and guar acryl am
methyl E’ﬂltyme( hydrpmjgrep}l’lycbkh[leseokycﬂexye(t]myl cellulosdh aitto deliplose,

o5t 02, SHGISERNE S5 bt ROMMERESh ot o

| t
ether), %&%{iugbh hné lp%Yfefng\}\cfarfrégﬁﬁNigﬁ g@g PB@O}@ @I&i‘é? C%!{/%i?%blphfl%ﬂﬁd EfyDeellulose,

ethylhypixy reﬁryécdlukise asllubset ¥t e hdml@@sl,osmﬂyllose:wtymeo selJulose

propiongpa bR BreoTR. HR S ATITE B S5 k85 gpptdone, potyviny
alcohol%ltﬂh?ﬁ&etatﬁ[ @I}Qéﬁbﬂdﬁ‘y' acmeéskdﬂé %B&acfwdnﬁlﬁe GRlydearacid,

carboxynet hyl “cel | ul ose, cel | ul ose et hers,

°0p01ym@rs pt meﬁsalceﬁ@ amlrcphmﬁbﬂcaﬂ@) aci (s & Cﬂndrggllt@ﬂ Redisyeyd Haas), other

tha et | en OXI
seytic G Gyt O GG Rl ! el e Bgilet FopBapeses.
polydingstig Ishyghine Xivat@tahyhee |1éohﬂhﬁf§epec€1ﬁj Alplin@®s, aatebifih @lginate, sodium,
et hyl cel | ul ose, cellul ose butyrate, cellul ose

calciump peigsswaLinges, arqnyleng glicabalainaies agengunim prabire ketayh locust bean,
I V, p I
trazgacalrﬁ;tg1 é{a\%agg?nshg&ea%‘ )ta%ﬂan s)é(f:erér %Pga%}t%}d rﬁ’glg%f%g é;rﬁsélbelelﬂiSQRé}Qéf
pol yacryl am de, polyacrylic acid, copolyners of
met hacrylic acid or nethacrylic aci d (e.q.
Eudragit(r), Rohm and Haas), other acrylic acid
derivatives, ethyl acrylate-nethyl nethacrylate
copol ymer, sorbitan esters,
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pol ydi met hyl sil oxane, natural guns, |ecithins,
pectin, alginates, amoni a al gi nate, sodium cal cium
wQEoitas3s2mm al gi nat es, propyl ene gl ycol al gi nat BCT/E§H06/022811
guns: arabic, karaya, |ocust bean, tragacanth,
carrageens, guar, xanthan, scleroglucan and m xtures
L Nadomirgeukte Almidterebmarpisnalasbiupiion Compositions
PCT/ US2006/ 022811 11], Nanoparti cuL} te d Opl dogr. el
Bhelinpension; mouéqumqsswné:e@mw% FoPidogral ﬁ%ﬁ%nlrémcombmatwn
or salts Bf géﬂvqg%s n%iggﬁ Eutld Qﬂéas? SH@&P‘E'CQ Gtabi %LO pﬂﬁ:%ﬁ!:e ﬁMhz frs can be
or salts or erlvatlves t hereo
adsorbedm)d @tashawftdbd with, 1$1e| stﬁx&ne of t@knld)pldmrel pélmecley) e particles, or a

stabi.lizers n be adsorg ? r aSSOCLg ed ﬁﬁhh"
particle $HBPLHE SlogiETel Bd BTG O e SSRHeBrSSBecialyse i hetein
preferal1f phyFda8S adHére 3n, RaLsbdctdte wWiBMBE sTRG THRPAGRELEENtARH do not

aspirin. “Surface stabilizers especially useful het ei n

chemicgllyafaat a\bthychp bippidogtdl yndatpéiepaticlen or dhditvaslually hdsorbed
f..th t .
moleculgr B 31T SR fioranaf Bt abdiem eBhaprfipkeses.

Bé %ﬂe@én@ snvehitibit #1686 fncludes tothpesaidng cappaEREd cloPrieedll 288 aspirin
e surface stabilizer are essentially free of

combini?tmne pmﬂlfé ouHenivativesthereof kegsser Wiheongros seiie nparjeyie paysiologically
acceptagllﬁg H%@gntg fek O&ﬁe&%g {e?érf%g t agl: %go 9 Icomp051t10ns

S or eriva
can be ﬁ)hﬁﬁletbﬁ f01t pa@attﬁar my!ﬂlctlbn 0Ne, trav@ioas,inmarhescutar, or subcutaneous)

physi gl ogi cal | acceptabl e carriers, adjuvants,
oral adm@rﬁtr@tl% th sl ﬁ@tlil,\/magrqs%lff@we‘@gtr@l Faslfertab ogularpoeal
(powdeil"\sgjaﬁelﬂﬁérﬁé 81n§r08§)a5‘u&§1 {0l Qn{r%erﬂd?ﬁe%{‘ Br? [cﬁntl)cral administration,

favenous, 1 ntramiscu

and the $iltkbcut aneous), oral dn1n|strat|on in solid, liquid,
or aerosol form vaginal, nasal, rectal, ocular, |ocal
(powders, ointnents or drops), buccal, intracisternal,

Ant r agefild g?@ﬂ Par®iclesopi cal admi nistration, and the
| i ke. A Active Agent Particles The conpositions of

The compasifiang of MV¢®QH aropsr Ranepigicalatsl chenidesjplgparticles and
aspirin, %{léﬂ c?antaﬁsoa\{]adi{leqﬁaﬁb@rﬁ%éﬁfg' h can also be in a

anoparticu SI'Z e clopidogrel particles can

Tﬁﬂ'@lbpﬁl@g&ﬂ patidieg c&l codiprive SRpidapielde hisukabt derivakies érfeof, such
as cl opi dogrel bisulfate. The cl opi dogrel
as clop1ggg1p] hipwfate 5 h%%loplﬁogelcpafg@ly eanke 1p3ggpstalling phase, semi- -crystalline

phase, ﬁﬁérppﬁ&fnﬁﬁaﬁéé Eé1H1-?1m&J§ﬁ§§s pASDLP WEQHﬁlbﬁllaﬁ§§ hereof.

or' a conbi nation thereof. The
&hpagpinn partlt]lee bascomamlse asfirih sea aslpor darivativathsedof. The aspirin

derivative thereo The .aspir, articles can be in a
particled FYLbRI% GreS RS Bhdse i ERMAY PIGC. SrRsou Rl esra-
amorph@ﬁsaﬁﬁse %%wconﬁmheﬂme&hase or a conbination

hereof. B. Surface Stabilizers Conbinations of nore

than one surface stabilizers can be used in the

nven 0 exanple, if aspirinis present in a
anong’ftjig‘S‘bg%E’éh@rsze two different surface
stabilizers can be wused for the nanoparticulate

cl ;%gl dogrel and nanoparticul ate aspirin.
Hatons/el ryoredhﬁryorurselrfa@w@olbzersearrmﬂ:@eéﬂlaﬁxellmzf@tlon For

examplgﬁg %sgﬁc%n %%E)geasegt 1 a{m}pa%&lgtl gﬁé,dtgv%rc? %fer%ﬂfj su?f'aeé EaBi1i24S can be

used for the nanoparticulate clopidogrel and nanoparticulate aspirin. Alternatively, only one
type of surface stabilizer may be used, even if both clopidogrel and aspirin are present in a

nanoparticulate size. Useful surface stabilizers which can be employed in the invention include,

23



nanoparticul ate size. Useful surface stabilizers which
can be enployed in the invention include, 23 WO
wQo®613128214 PCT/ US2006/ 022811 but are not | iPdT/E8200€022811
known organi c and inorganic pharmaceutical excipients.
Such excipients include various polyners, |ow
but are mtllmmtddatp, Jusivgphargastic gmﬂmmganmhanaacepmﬁﬂ exeipientsn Fuch excipients
f act Sur f,ace sta zers oni. o
include Fifioed Polihg oY AR A EanaESintes, Bt ProlRer lcfurfpgans.
Surface QfabilZeFSAANES norfReHIE, S6 810! AfidME, cAKaND) £9 AfittGibnieagfactants or
stabilizers include hydroxypropyl nethylcellulose
Cmﬂpm¥@%M/knomn as hypronel | ose), hydroxypropyl cel |l ul ose,

gg%%%/enp F%%élﬁélg?ﬁf@:fa%g) giiayifkérg ti%c\glgdéal %ﬁt{@%?otpﬁd methylcellulose
(now kﬂommmy@tdﬁﬁiﬁli%se) Hﬁirbxmgp}ggﬁﬂumlappcﬂyvmﬁbﬂrehdc&ﬁpsto,dlum lauryl
acanth,  stearj ¢ aci al koni um.c
sulfate, dige MOV, §e12fen b 1SO R UOBHARIES » et G5+ i focia
chole stegélc g?gelcam‘ﬁe ftQﬂPcCJcﬁg BenAMY ¥hl@ﬁd¥‘@élcu§tﬁ kRhiafd) glycerol

yoxyet hyl ene al kyl ethérs (e.g., macrogol
monostedritey &tcssﬂzahylak:oheh; ortemncrggdl ehd(6ifying pekysoxyisniegiesne

polyorzinieneat sties . nariced GiRtE e Y seipagines) 50D, Y
polyoxy-EY}%l?élﬁ(Jaﬁtoﬁ 5 Be@itifed poly-5 Hyl@&( §&rb1@e[i§faff%&ﬂ e§t@fsr (.g., the

Speciality Chem cals pol yet %Nene col s

commel(cmllg avaitallp Twasss” 386008y 9.2a wegsaQ r ynd Uipan8CIGH Jrespiality
Chemlcgﬁb)s/ Bﬁlﬁ?tilg%lng gfy&ﬁ 3 QL a&%rsbogfafiﬁ lr’:g és (gia And‘cﬁi34® E@Hloﬁ' @gﬁ)]ﬂ%)

polyoxyiéﬂ[ VoidRirAtyd, ¢6lldidd] @8 R os @itxids, FH@ph&ﬂe@ .ehatbokomethylcellulose
hy roxyethylcellulose hypr onel | ose ht hal at e,
calciumy gwbpngnghyhcg@lgsg sogiugy @ethad@q{ggqsgnhﬁﬁwemymlulose hypromellose

phthala ! bﬁr?c%&ialgﬁ{ E%@J&m&gﬁh% 91?m1 ?er%ﬁé{ﬁlg?’shhc féyﬁe@?ﬂnwofa?{@ polyvinyl

alcoholQPV)M) 64’1-61 Dﬁ;&i&tramdthyfbmymbhmbyﬂ@yﬁlﬂf with kthyleneascide and
ﬁloxaf sup erlone and trit onaners { qﬂh
formaldefreiseknopBie 5 CERaL FIRHIRY; e et s e . Pluronics

F68% a 89"”%&1104% sty L@b?yxﬁéﬁls de eﬁgfénQ bR |a§&‘ Erdf)yle%)omde),

pol oxam nes tronic 90 nown as
poloxaaniem(«agn Eetrcﬁﬁ@?@& alsbkobwi gs aohoeamafem& i whigh is diegefunctional

d f t ddi t i
L R

; -1508
covenk SiaT P SR8 R B i 05”1500
(BASF %yq:ndpm Corgoratimb,t rtgns»é(mo%;whlcm arrelky agvl nolyegher splfpnate

(Rohm% (%%13?55 SCr tf(aﬁglg &}i&@ vgr%n {L?ragﬂo Llﬁ%%ﬂucrge s‘geeaf‘&té‘?nd sucrose

Sucrose steara
d1steara$¢1(01©&£ Ian)l Ehﬁﬁlbﬁjfl@hﬁ(t@k?ﬁ(&lyl(glyci)dol), also known as Ohn—lOG® or
songn enoxypol y- (gl.yci dol)
SurtuctQyt 18- CERHS Copmicalar FATEah CI0. GipRE QD g dpe); and
SA9OI—§;§,§!%89 ’1S\A§r %%37%}9&@61\?@}@5 494 (OHGTH RE R 0LHE (BastrdhK odak

Co.); d&%ﬁ&ﬁ%@ﬁ?&%@h@de% Qﬂﬁtb@@d%%am&&aﬁm@nm@d ak

decanoyl - N- et hyl gl ucam de;

maltop}iran@icgd uahxdycﬁrﬁe]élfgﬂmopmadem;ié rRiddlecyig Delpylrt@mdns ihefptanoyl-N-
dodecyl (3- D-gl ucopyr anosj de; odecy,
meﬂlylglscaemﬁﬁm BentyleB- %11 slyeamBgosNe; H@Fﬁfyfj&%&l&ﬁgl&@sldﬁf n-hexyl -D-

aoon IR ke LS HERMRIBH ol PSP K bmprpsi g

methyl%lﬁ&ﬁ‘ﬁ‘i%'n BthTFBID’ bRlcHsRIhSkEde; BctS}EEJD-thmglucopyranomde PEG-
glucopyran05|de oct anoyl

-}
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nmet hyl gl ucam de; n-octyl-(3-D gl ucopyranosi de; octyl

(3- Dt hioglucopyranosi de; PEG 24 WD 2006/ 138214
weERanbuUg2006/ 022811 phosphol i pi d, PEG chol est ePOI/PS2006/022811

PEG chol esterol derivative, PEGvitamn A PEGvitamn

E, lysozyme, random copolyners of vinyl pyrrolidone
phosphodipdl, PEGy¢thcdesttral, BEGaslulasteeol|defiwativex BRprdtangh AyPErvitamin E,

cationic surface stahilizers includ t are. n

tysozymg; iangah SoR BRI poise ey T pestit R s
el piésQst usstul dtbniAfuehece RIIERAES ldcRiddSbutaiRdinot limited to, polymers,
nonpol yneric corrﬁ)ounds, such as zwitterionic

biopolymershpaliseeekaridescpllnlosies, nlginaes, Bhofphelipids end ponpolymeric
ridinium..chl or| ._catjeonj
compouf, bl PPl iz Ao hr ARARRIBPAL Shyny pyidinium
chloridepediionid fhosplaslipads; yhiadisen, tpolybstiney balywinyiitnidezors, gdelybrene,
brom de ( PMVITMABr [ hexyl des,fyil ri tz%kww ugn
polymetbylgrﬁtlép@r lP-I_BMéB)?t,hY PEPOT R ‘]?J%ﬁqnb‘ ¥ TEMABTI),
hexylde Gy R AR Y onfTRE (ORI, S hIRY IS o
dimethylanfinbetlylt metheaylatendimetliybsulfage. sul f oni um  phosphoni um
SR L Sraar Siebilremiincinda B aty 5t 1R o Bationic lipids,
sulfoniu?r? :f)?%%phh@lhﬁﬁi, GhE LAty hehibHianeBRpemdl arh@g, coconut

amoni'um chl oride or brom de, coconut mnethyl
stearyltriin et sflaosoyetity| chmdo nhenayledi(Coehlamwethyh ethy bmmenivadggmide, coconut

trimeth}ﬁ ;glgl?%g%llél{l %W%nhfo%%,lcc%?%ﬂq %gewg/} %iﬁ}'fg?ﬁ%lgthyl ammonium chloride
or brom§ek2ddd3 8 trigehy inniotaER Rk Y| dedindifethyl ﬁ?dr@kj/edl@yl @inmonium
brom de, coconut dinethyl hydroxyeth anmoni um

chloridectr|bwetnigls, Er2-idimethyb hydrpryeshy} iammonyemiehlorigdges Rragpide, coconut
. | | | i nethyl . LU
aimet B R e A SR R BB

sulphated IBRYLl diffe iyl BérzsiEarmimobivantideridd\brdirtaide, lauryl dimethyl (ethenoxy)s

Cl2 18)di nmethyl b I [ | oride, N alk .
ok b PR B AT L0285 ol S

' | i1 - . .
oS EEB TR 0 PR M A0 i i
monohyNraeé, i ety tidide2 aﬁm)on_ihjlmehhyikle,]l\l-a_l'laqbat@r(G_m_u)ylimethyl 1-
napthyllglpn@[]éql{moﬁg{rmo%lgf%%i%%ﬁggﬁ@%}%@d&aallléy‘ii-?fimethylammonium

salts an@ HRIGY qiHLEB I SR RA TN S tSmettBY M ohfunBRIBMbe, ethoxylated
amoni um chl ori de, ethoxyl at ed

alkyamidb#lirpidialiod akynlogiven kalt andfasraingthoxalatedrialky} ampronium salt,

. th l dtrialk [ | t di_al kvl b
i R AR s P ARG
tetradec§ iR EThSBenY] abhdraa CoHl sk deerh BydHyariy, IN-aly T ) dimethyl 1-
chloride nonohydrate, N-al kyl (Cl2.14) dinethyl 1- .
naphthyhmethy harnmenivwn Chiemidaandriodpeyddimethydbeazyl ammonium chloride, dialkyl

d | di k j ' i
L
ammoniRiTEH1btide, aldydberds] diadethyll bemzonivmbtdiyide, @anOni Gmtrimethyl

chloride, alkyl_ benzyl dimethyl anmpnj u‘rjnﬁgrom de, Cl12,
ammonignsbrogsides; Apdgsyiognzyl Hister i PrwR; chisidedeRi¥cy | benzyl

S e
alkyldiraethyplammmondinh balodessides, aidetyll diethgt] ayninsonimmicbloride,
decyltrigi%!th%gaerﬁ]ringgi%hl lgr%}n%?et, %hde@ftﬁ%hyl%oghym (r:cpnlnﬁi%,l de,
tetradecyltrimethylammonium bromide, methyl trioctylammonium chloride (ALIQUAT
336™), POLYQUAT 10T, tetrabutylammonium bromide, benzyl trimethylammonium
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decyl tri nmet hyl ammoni um br om de,
dodecyl tri et hyl anmoni um br om de,

wao edosaskecey| t ri met hyl anmoni um brom de, net hyl  PCT/US2006/022811
trioctylammoni um chloride (ALI QUAT 336TM, POLYQUAT

10TM tet rabugh)lll amoni um bromi de, benzyl _ ]
bromide rohnhnmdteam am@nmtm%ﬁmk&) renzalisrous/chieRie]

searali P, Wi o RS e SR AR G Ay monium

chlond@hb&g: ﬁ@ldﬁﬁﬂfﬁw&ﬁﬁie(o‘i ¢Bldrids, }ﬁlhﬁéééﬂstdflqﬁ@tehﬂmdcm oride
stearyl di nonium chloride), cet pyridini um

polyoxysthyiallplamines MERAFOL ™M ani Ad-KsAQUATIM (fkard (Ghemdepl Company),
vl T
i S AR 8 0 MRS RO ST

polyeth&léhelﬁﬂyarﬁmedj I‘&N—cﬁhlkylaﬁﬁihdaﬂ%ll ackiyBdtdey hxairvmsalspyndme amine salts, such
al kanol am nes, _polyethyl enepol yam, n
as lauryy 2R agetea. SikRrbA Agie acy teyﬁléfv@éfﬂdw \??‘lﬁ)ﬂnd gYiimidazolium salt,

and am S Afe8 Ahlide az%lﬁ‘ﬁpﬁn ?ﬁts : ?rgféﬂateﬂ"ﬂggﬁnﬁ?f L@V BmiddC Rlelylated

am ne acet at e I nium

quaternaykydlynrerd asoh lampmlyﬁdmllyl danethplamnendxn dhhondehamﬂqooly— [N-methyl

| Jni I ts rot onat ed quaternary acryl am des;
melp}ﬁé‘f L@ HOMG 88 yner s, such” as pol y[di al |y

gh&f?&%}ﬁéﬁﬂéﬁﬂlé&ﬁb W&E 'sﬁ%ihz@ﬂ%nﬁ%kﬁél‘ h%fﬁ?@alﬁ)éhlc sHE stabilizers

pyridini'um chloride]; and cationic guar.
are des@ygph drGrospanddni ngaur CarbwicSuifidanis r@aélﬁdrab«tthologwal

Evaluazu @i%rggﬁsﬂ% cl9§2f)r gg&% I?:a]?}?bdﬂf?}b&%ﬁﬁpf)a@?’é%’l%?S‘g”f?’cmngs Physical

Chemzsﬁ@fﬂvléhdl‘ Bekiediol1 Bi19) i JCRIchnfond] OaidRAStb1GRY: ORKKRI Chemistry,
1994); P. and D. Rubingh (Editor), Cationic

(Marce@?kl@étle?ﬁ% Physi cal ~Chenistry (Marcel Dekker,

éﬁ)%ig’r% lg %n%ﬂg Jr{?\??r ce F@%gska[g }li %%g% yilIlFT[\IE) npolty Pﬁ%’rsgcé:lg Bélzitkonium

chloridg lard‘aamlm abmpowel & ph@@hmwnmnnﬂiundwm axonhnp chmplound a
such benéal koni um chl ori g%) a carboni um conp

haloniugheRmpRiA td ORISATRRROmE ] BeHndo A AURIENaTy % PRASANGFINS m
compmﬁﬁi”@ H@ﬁnuﬁh Eﬂ‘h dCalPélﬁﬁﬁgfﬁeéo%r#guﬁa ol dBl‘fliumacompound a

quar rnary phosphor ous conpou I'ni um
hydroxylempounn campaumd B priorarc anpoui) cempamdpa secondayRoumhium
nmoni u

comporfi R ity HTCRUGR AP POAT B CORY GURROTIG CaPPpapdp of the

fi 1@Nqu ©omae bitpoudad ofthaItheR WA NR RIRFG UM conpounds
o of thiem or mul a I\&1R2R§R4(+) For clon'pounds of the

fidr mnunenaNHIRPRB®G(CH3; (i) none of RI-R4 are CH3; (i)

eof 4 (ii1) three of R1L-R4 are CH3;
?lv) 8?‘?0“5 Fﬁ%@%re CH3; (v) two of R1-R4 are CH3,
gty othrB¥lof-Realc@tPBSH2, and one of RLI-R4 is an al kyl
chai n of seven carbon atons or less; (vi) two of R1-R4

gve cpBof BirBsgre QiR 4 is CBHECHR, and one of RI-R4 is
& al k¥ of Ri-R4 are CHj, one of Ri-Ry is CgHsCHs, and one of Ry-Ry is an alkyl

chain of seven carbon atoms or less;
(vi)  two of Rj-R4 are CHj, one of Rj-Ry4 is C¢HsCHa, and one of Rj-Ry is an alkyl
chain of nineteen carbon atoms or more;
(vii) two of Rj-R4 are CHj and one of Rj-Ry is the group CsHs(CHy),, where n>1;
(viii) two of Ry-R4 are CHj, one of Rj-R4 is CsHsCHo,, and one of Rj-Ry4 comprises at

least one heteroatom;
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chain of nineteen carbon atons or nore; (vii) two of
R1-R4 are CH3 and one of RL-R4 is the group

weEsHbNe?) , ,, where n>1; (viii) two of Rl-R4 BCEUSHB6/022811
one of R1-R4 is C6H5CH2, and one of R1-R4 conprises at
| east one heteroatom 26 WO 2006/ 138214
BOT/ USROLAR OR8¢ CHs( one) oftRueR ois (R GHl2.cand oBei®f Rote comprises at
R1- R4 |S(§5 OGEISICHZ,_ and one of Rl-R4 conprises at |east
one H&FHEBRNAESHt wo of R1-R4 are CH3, one of RL-R4 is
685Gl ofERI0R PAYE (2, Ble SPR CRIRICFEEHR and| 5289t RQMBG comprises at
cyclic fragnent; (xi) two of RL-R4 are CH3 and one o
R1- Rﬂea@oaepmlwﬁagmeﬁg or (xii) two of RL-R4 are CH3

d t o rel nts. Such
n’po%nglr%f 3bll}?%gr 8%6?4@%&%&8& lﬁg”&
(e e NavKeiR LRy @ﬂalcn{gl € twb &f RtFy i pllil’el}&l’liphﬁﬂldjﬁ'agments
cetyl pyridiniumchloride, behentrinoniumchloride,
| aural koni um chl oride, cetal koni um chl ori de,

%f‘égéogﬁaahﬁae DeRE 4Rt afcq'{of 'P Wb%ﬂérﬁ[l&o‘ﬁﬁlm eﬁabﬂaé hAhonium
ydro Iy met

uor | chl or a edam ne chlorid
chloride( Cetstpgridinium I:EDondd,l tehedriglodium chlorive hdwalkceum chlorlde

cetalkorgi]?lirjlg&:fr %u e Sél;oﬂll dode%é %%%lh éldg & amlmﬁyérlé@uoride
chlorall l?f%lﬁn%'@ &@oncﬁ’(@uﬁfeﬁhﬁﬂ'—l ﬂSdlﬁ@&?Rﬁﬂnbﬁlum chlorlde (Quaternium-5),

am noet hylchl ori de hydrochl ori de, cysteine
| dodecylhynhneﬂwh tthyibdazyl dmatdmam chloride(QuateRGENE 1[4)) Qna@twmé@h er

Quaternglﬁg-’;’%héﬁlg’ferr{qllérs}l eg{oEB:hI W%Eﬁllag]fr}o&@ (:311?%4Wdrochlonde cysteine

hydroclﬂd)ﬁ’d‘é AR eGMbRIAHRGHIWIIPOR A bRtyl ctiee phedpkate] disthafdlamid@ium POE
dom phen brom de, denatoni um benzoate, mnyri stal koni um

(3)oley1@ﬁh@rnh@@hate|, tallowrallasmivm wh@mdé,rdlaléth%@Wﬂaéwéqr@ﬁpﬁl@mbenmmte
stearalkpi %d hqgrrl]{l Ordog? hﬁg gr ocﬂla o g%gfﬁﬁ%&{)ﬁtg yﬁﬁﬁlﬁ(gﬂm&londe

amn

laurtrirdibhﬁﬁ@ ellbaé @dqyldlﬁﬂiayhﬂitﬁdihﬁdlbdﬂbﬂdﬁ @ohidingd dydrochloride, pyridoxine
trlrmnlumbromde ol eyl tr] ium chl ori

HC, wf%wqe hydroghlgrifle, me;glhavelap mssaehlseﬁmw zlben@ﬂto&%% ghipgde,

t
myrtrmrcb gtg{l 3*&?@?}3%&: echlogitrdg %@cﬁﬁgéﬂgﬁ%ﬁg RBdifohydrochloride,
cocobeﬁlﬂeysiealﬁllkummnﬂlmntdlﬂbj ﬂmalknmumhmtomlteo sieaey] trilydroxyethyl

propyleBE g AP AR i epcrarase B!

ammonRiEBAEde by techniques known in the art. Mst of
these surface stabilizers are known cﬁhar maceuti cal _
Fhe byt s@bﬂimrsanr@comhesmtalbfwaﬂabl@@m o1 cainbetpepared by techniques

ko (3B ATy MG F I e B AT e AL Exsipigpt and ar
descrlb@i% d:e"ﬂeﬁf 1ﬁ&ﬁ@%h&lfﬂok P Ph&acehitidal ERsipBhis} pmbllsha'&ﬁmtly by the
Phar maceuti cal Press, 2000), specifically incaorporat

Amencmy Phasmaeevitsel Agociatipre andShhg Reamasqusisal Jociqty PERest Bitemn (The

Pharmaﬁ%u%lcg Srgystcg@)r gpggigﬁgﬁ% rngﬁﬁjpgaqg@g}d;e@&eﬁ& the invention

C. Other Pharmaceutical Excipients

Pharmaceutical compositions according to the invention may also comprise one or more
binding agents, filling agents, lubricating agents, suspending agents, sweeteners, flavoring
agents, preservatives, buffers, wetting agents, disintegrants, effervescent agents, and other

excipients. Such excipients are known in the art.
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bi ndi ng agents, filling agents, l|ubricating agents,
suspendi ng agents, sweeteners, flavoring agents,
wpe@sasseat i ves, buffers, wetting agents, disinPEQUS2WE(022811
ef fervescent agents, and other excipients. Such
excipients are known in the art. 27 WO 2006/ 138214 )
Ecmpseoliliog 2gants areltaatpreasonvhydiate, lastpsageimtdsowss and various
| act ose nohydr at | act.ose anhydrous, and,various
starches; B0 GER SPRE BT et s TN S e
polyvingBl bl @RS madtHer§5aBHe CEMKESE, sRB!a¥ Wvisdi PPH10I bA@AGicel® PH102,
m crocrystalliné cellulose, such as Avicel(r) PH 01

microcrastelliaw celbil¢se) ahiilicified micooystplinalceillesc@rolalo SYCEHY.
St b, ShaTE0tE bt S8 o HielHR g S5 1 mepner to be

compre@&ll, £8 cSIAdd1lsANRRIdidbide, ShehiIon ROMPEI00L Rildtearic acid, magnesium

conpressed, are ppIIO|daI silicon dioxide, such as
stearateAealgininl steayate,Gdd silagel. st eari ¢ aci d, nmagnesi um

tearate, calcCi t t 1] [ . | .
EESRE S iRl e S R o B0 TR o R B ol
sodium $heRads cFHIEMAES asps¥think Cdnd acSfHEAMEN FHa rdfflavoring agents are
cycl amat e, aspartane, and acsul famne. anpl es of

MagnasvieaifdtiademaiefMABES), tublleagwe Bavar) and: freiti8aeark, apfl the like.

FCQ) ubbl e gum flayor.,, and fruit. flavprs, and the
Friae g LRt S peabtpor s et RUSTS RS astiten
benzoid WRiddAaY ARE DHthd eOlM! FPamBfioxyRORERIa¢idxticH aBtyipataben,
salts, other esters of parahydroxybenzoic acid such as
alcoholpsroplap gthabenbenzyl dethwll.Phenalic wwsmpounds sush ap phenpll, or quarternary
I I I nds such as phenol, or
Cmnpm%ﬁg? @fﬁggggﬂ%%%%%%ﬁggﬁ§Uch as benzal koni um chl ori de.
Suitdbiddiduciitd iuelnts pharglavelricplvsisrapableiiaat filleracruebtabl e
) inert fillers, such as. mcrocrystalline ce IuI%?e,,
microcyygiatlies sellwpssadaciose.basimsalmws phatrbates a%ceh%rdea&l, or mixtures of

n T X . e ] I . 1@
ay o BBl 5Pl PN b 5500 BHATR, Bl v
PH101 A¥d 8€1ce1® PH YL (et dudlasdgétbde) mblidhlQrite, | 8tdse 2@hfdt6lk, asd
| act ose nonohydrate, |actose anhydrous, an%
PharmaRysa? BilRde dibpsiDealziim plidsakate suchl asiEmequipressh amenwitad hstarsh;

bi Ento (g%iélrg; manni tol; starch; sorbitol; sucrose;
Sor ltOIaﬁ'bcr&%u UCHEi t abl e di sintegrants include lightly

Sufsié HRkRchrRAS eI Nighily 6Rs4IHRBE pols Y1 py2éliddne, corn starch,
potato starch, nmize starch, and nodified starches, |
potato starols,aeainesthrsheanslodpdified stersbes, grasraimistiose spdiimyratessaoyidone,

. ol.at and, m xtures_thereof. Exanples of
SOdlumgw‘gI %}g‘é@%ﬁ%t arglglgﬁci%%re "Qtf ervescent cou pl es such as
ERapea bf eff@védedtients afcdtRoviatent ebuplesalich@pat Brganic acid and a
Sui t abl e organic _acids include, for exanple, citric, .
carbongte e bigarbonaig| Seitable rganie @gzld&g}c}ﬂd@,’ fog gramplecCitrign tprtaric, malic,
_al @ini ;. ' e . .
ranari €49l B3 ATACTAL LESO0R00 501 A S onccs
and bicsibdhates ineluiefat exangdelisudinm @admateat@liumpdticsisonate, potassium
car bonat e, ,pof assi um bi ¢car bonat e, nesj um car,bonat .
carbonale, PO HMRivHBORALS: FFEFEUD CIBRFiReOdtn BlyAe SargRee, L-lysine

carbon ,qh@% nin@ERB0RIE A‘tﬁlalgl?fi‘l?@§f,i oh®) the sBFuh BibSbSRAE Bthponent of

I'car bonhat e conponen
the effervescent couple may be present.
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the effervescent couple may be present. 28 WO

2006/ 138214 PCT/ US2006/ 022811 D. Nanoparticul ate
w@kopisiagt el and Aspirin Conbination Particl e BIwesSZnhe€022811

conpositions of the invention conprise nanoparticul ate

particles of clopidogrel, or a salt or derivative

Bher eNtnopartictlateGlopidogeélianck i ve aver age particle size

oflest.h e., 2 mcrons), |less

t han a@%ﬁmlﬂ?ﬁon%%ggcﬁé’% about 1800 mm, |ess than
m&np&ﬂﬁns Bftthe |11ﬁ&ﬁt161|ilac51n Uand S culig phﬂﬁ:i?estdﬁ ahbpidogrel or
about 1500 nm | ess than out 1400 M, less tha

a salt or glggviative thergolpivhighchaxe ap afedis gveragoparHle siZe oS lesh gn about 2000
nm (i. e.,g%glgi{‘r %séglgﬁsnﬂﬁ et I%Mnalg%g%gl%%t 'T@?O hiask MMH bout 1700

tess than about ess t an a
nm, lessAB&h sbout | €&snrh Hlass thioatiou 0O00nm, ]e&s&an tban 1400 nm, Ee@@than about

1300 o s EaRAbORDAAD Tt clesiripan 4hout, T KRl bt oo 0] e less than
about 960"@R légkot‘ﬂ&n a-b'iglt @0@ n€RSs fhlaﬁﬁb@\ﬁ%b nhd QesGhan! Bt Gd@ﬁl’ﬁn less

about | es$ than about 50 nu, as measured by
than abdut G0 nmc &tss than ragomé@a@ds ,lesmthamcabootpfy)o 1o, legstban about 250 nm,

tss thaf R AOLARS 7 toanaro o hafope Hiap PR s JahfBoue 75 .

or less tREPAYoN50 B, & Badstredrbydedhi-Yedtierie hid@RIBf mictbicepy, bR veher
an effective aver age particle size of |ess than about

approprRFopehadsi . e., 2 mcrons), |ess than about 1900 nm

(:)g ona@l gtﬁe ggmﬁém 800 rtl!I'e V!érgi:o%tc]tgﬁﬁ&s g%o%%géé&@e nﬁﬁlﬁmles of

aspirin, bha Ehlﬂ&l&ldnv&ti%hﬂﬁbf vﬂﬁ&ﬁhatvbaﬁ cfilocririe a]v3ﬁa@e maiticleesige of less than
t han about 1200 nm |ess than about 1100 nm |ess t

about 20005 (- G0 IvioRS ) IBEN AU BU B OSSS A ApRut B0, 1o than
about 1% 1§&Qh£}{TAbolu‘? $60d ﬁ}ﬂnlegsbcﬁéﬁ agle@ 1560 Ituh’a e %Qﬁ‘gbou?k?@m nm,

00 nm 1 ess than about | ess out 400
less thammbodt ¢360 tunalessthentb&DH0200 nm, lees‘chan abmr’l léb@mm R59thamabout

1000 nm,less ﬁ %ql}g%}{oabg(g)t Wﬁaolgsqntglgggl?eqﬁlgﬁb@% ess7 t cc))lgn%p éllgg ?esss than

about 6Gmﬂﬁ REOMEn FEHUR RO 8, I@@ﬁﬂﬁ%%@ﬂOb'nﬂh%s%@lﬁnta%maOnm less
hods, m croscopy, or other appropriate methods. ng
nm,

than aboma5@hme detsh ﬂ@nabeutai?@é npradess thea aboutel fnm.dess thimaboab b
east

e iy B gpir 91 e a8 PR B s

microscWby, [br OEHRe BR¥rbpieatt eethodaspi rin, particles have a
artlcle size of |ess than the effective average,

I ‘ghetfycsive pyerageparticls gize gbless thap sbewAOAP nme dhﬁl%ﬁi’é that at

st OB g M) il 30 e

aspirin, b?‘rtibﬁ:e haboy particle ettetoé?;dm tigueke effectiot bea‘rage‘;‘ vl arekiigie 1fd1sby other
the invention, at |east_ about 60% st _about
suitable Frpgsurgmentigehnigise sichgg fy valumg, @ erasm . 90% s than poy 2000

nm, 1 90@%’&’1”1 885%1&) z‘catwﬂeﬁ‘?ﬁéas@ljee ‘Bﬁr {10 el noEeiaec ‘ﬂfieg Of &her
t'i'cles, "aspirin partic or a conbi nat i on

embodlmhmis ebthe 1hmnaoa, gb &wast ablost 6@%,eatdéast agxait 70anattlbast about 80%, at
least abcilg(gg% Vl%f%@% ﬁ%%b/‘fﬁw I%ﬁ | esi9§ of t% Potpi(fo%geq pglr'acles, aspirin
particles, or a combination thereof, have a particle size of less than the effective average, i.e.,
less than about 2000 nm, 1900 nm, 1800 nm, 1700 nm, efc.

In the present invention, the value for D50 of a nanoparticulate clopidogrel composition,
nanoparticulate aspirin composition, or a combination thereof is the particle size below which

50% of the clopidogrel particles and/or aspirin particles fall, by weight (or by other suitable
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In the present invention, the value for D50 of a
nanoparti cul ate cl opi dogrel conposition,
wmaovep3s2td cul ate aspirin conposition, or a conbCTES10061022811
thereof is the particle size below which 50% of the
cl opi dogrel particles and/or aspirin particles fall
measurehentieciyiiqud, suctbas l:[ytwmémns,mutrﬂiet et@p SMiladpaPaBBthaparticle size

oG G535 AL ST LR L0l

other suﬁé@@mebﬁiré&‘ﬂ’e%b&ﬁuﬁl@o/m@ﬁ al ’Bf*vﬂuﬁﬁ:‘ geab&al earticles

and/ or aspirin partlcles f by melght (or by other
sui tabl e measurenent techni que, such as by vol une,

unbe, et Cl opi dogrel and
'S pi rg%““&gr mn Ogocgrg&ﬁg% %ﬁﬁ@ 3 abilizers The

rel at 1onand Jurfyc 6@‘? and aspirin

conbi nation, or salts or derivatives thereof, and one

e 1@9&1‘% %.Hllbtlﬁl{% &f §fo?mokfe¥ ShPaspitih é’cﬁﬁl’ﬁnﬂ‘ﬁ&'? by saltﬂ@ﬁ derivatives

opti mal anount of I ndi vi dual n‘ﬁonent s can
thereof, daqb enclor more suxfanpitebilizgye pant veey rwdetl}' c Uheppiehapmnmgt ef the

1nd1v1du|arf) c?qep{:s cﬂgﬁigp]r{ab@éln%&'k%]mﬁ%&égpﬁg %ﬁﬁgay &L@H{J#e &hd aspirin
combindtiénfs8le6ted! B8 SiidpRilic WpbSHilic BhldhdeqFEL B miehiiggiondy] dridzRe surface
etc. In a first enbodiment of the invention, the
tension elowatensalationsof e stealizarogse-dogrel and aspirin
. gﬁﬁsg %%uocﬁgléﬁq (%P‘cﬁé Vgrﬁti)og; ﬁ’goc%hce%%;g?(gﬁmgp%lg &%&f)&%o%req Qﬁa/odsplrm
combindtPWan Fab frorRboet Ihi% tdatsrd 0001 %6 otrodtaint 859610 aleaht Arips, or

ht of the cl opi dogrel and aspi n co |nat|o d
fromabg@tq%e/ R % p[

&ot abowe 050 DYt Ased 9 the thigt comiiPeiigVe e
clopidogl)é #rﬁf &P o%nﬁ%%ﬁ@ bf RhdtQ Qﬁrfewéesta%ﬁhﬂe? 3t 11ﬁﬁ1%11ng other
Urfacerstapilizer can vary from about O.5%to  about

excipier@. VRO8GncEmteationld de 5 108t ¢ sabfact stgﬁhg%cam walfyrfmm abonit0.5% to

about 94 33deton i dpy ) T aBgut SR Sennanar e P g, by

weight, ‘BQé'EE'o?ﬁhé Rﬁal%ﬁlblﬁﬁi drf aRlgh©Bethe ldpadordl el hbjide ComBRition and
i ncluding other excipients. In a Ssecond enbodi nent of

at least oiwesurfave stabidizer, nblencluding wtheaekapients. t he cl opi dogr el

an_ var rom apo 99. 5% t g._about

st Brd pmbedGeRont ts TR rmih s Rbmita S SR G thn vary
from abBiit 9E5BR6 abOaDEN) 198) fioheatsbiuy 99%i 19 Abowf0. 1% corch@p laﬁmgr%% to about

and at |east one surface stabili zer, _not includin

0.5%, bpmreightheseppi thesiry Tyetght ohthevlopidasss) apfl at astone SWHACE stabilizer,

b
L
from ababmlﬁ%ét@%bm 99ﬁ99®81’]§ fﬂ)ﬁhh 5l%|put B0 %vei ajilmut 9%)&%;‘ dr fmmtdbeut 10% to
tal dry wei of the clo grel and at t .on
sbout 983V e vl o g fhe thigt S pbedi Hepot ﬂ@ﬂg%ffL?rﬁs AgAStone surfuce
stabilizdr"nt 1£é1h&1ﬂ|g%fﬂ%9§wﬁgﬁ sOf the invention, the

concentratfon o aspirin can vary from about
B Bifdtemtmidonent ©f @@ligyentionsthabontengsion of thd aspiridcamgary from

r, fromab t, . 0.5% by
sout 550 (oo RR Yo" BRI oo s HELSM bR SR
0.5%, b§ titlsit] BREd oR Be dr%r Rl g bNthe QkHiEh aRd 6t Rh&BLS surfAWR stabilizer, not
concentration of the at |east one surface stabilizer
includingaothersgxyipients. The concentration of the at least one surface stabilizer can vary
from about 0.5% to about 99.999%, from about 5.0% to about 99.9%, or from about 10% to
about 99.5%, by weight, based on the total dry weight of the aspirin and at least one surface

stabilizer, not including other excipients.
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from about 0.5%to about 99.999% from about 5.0%to
about 99.9% or fromabout 10%to about 99.5% by
wowrioghsg2ibased on the total dry weight of the BSpPUSi006/022811
and at | east one surface stabilizer, not including
ot her excipients. 30 WD 2006/ 138214 PCT/ US2006/ 022811
F. Exenplary Nanoparticul ate C opi dogrel Bisulfate and
Rspi rExeniplaby Nahoparticabite Clépgidogteht i ons Sever al
exenpBiulfatelanvd AqarialCdihbinhfich Tabid Fas@iuldtivns
conbi nation tablet fornulations are given bel ow
These exanples are not intended tolimt the clains in
§&erdl eRARMhry a%sldesgf&mguﬁa@e arl & 1&%%@ oRli¥blbRBhRElations are
mul at i'ons of” cl©opi dogrel bisultfate and aspirin :
given belowbiThege examptris@be naantehdedud liiitéd claims freanyeespedt bot rather to

the inven I t.abl n als
provide exipp Ryablel fimilingnSerbeidestel RS s Bt urhingtion which
can be L@li%’d Bogs &lettiBds BF fiRtiBvedfidn ASBEH Rnfpldib italAdth 0h disdt&hprise a
Formul ati on #1 Conponent g/ Kg O opidogrel Bisulfate
coating ageht-Aspi ri n about 50 to about 500, each Hypromnell ose,
USP about 10 t o about 70 Docusate Sodi um USP about 1

to beut—310 uUCi"’"""‘ F—abott TO0 lU about—566
Sodilum Laur yI Sul @F'é‘p %Hﬁ'rtic“i%vabout 8 Lac{ ose
Mongdhy dréakegid relalbalelfatsentié*sa%%ﬁ jnatagn Tablet o

M crlocrystalline Cel| Jfosamlaien#150 t o about 200
Cr ospovi done, Chipabenft 20 to about 300 g/Kggnesi um
St edr@ovgidopie]l BivaifateQnd Aspirabout atibuBI0 WROO600, 88¢HL 4
PCT/|Updi1006ligsd8USP Exenpl ary Nadiepal 0 icaboat 80
d opITSQQE&E SBtmul, (3§pe and Aspi I A8bubP RO hBERE 10N Tabl et

Forr &fdsg 2—conpoment 1K ¢ é&iﬂu‘f‘f@(ﬁ dab%h?!s’(} ate|and
Aspi it—1Q0-+o—aghott—366 :
USlCF)>I osiym i,a,u:;yI’Sgl&ns,ﬁlgo Docub ot LioaBantdlen Cl

0. 5 tlcHIsE Monghydrate, NF "about 50 fo é’bout 400

Silicified Microcrystalline Cellulose | about 50 to about 300
Crospovidone, NF about 20 to about 300
Magnesium Stearate, NF about 0.5 to about 5
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Sucrose, NF about 100 to about 300 Sodium Lauryl
Sul fate, NF about 1 to about 30 Lactose Monohydrate,
WONB00ahas2t4 100 to about 300 Silicified M crocrpst/abionsie22811
Cel | ul ose about 50 to about 200 Crospovidone, NF
about 50 to about 200 WMagnesium Stearate, NF about
0.5 to about 5 Exenplary Nanoparticul ate O opi dogrel
Bi sul fate and AspEsemployiNai@phrticuladel et For mul atijon
#3 onpanRpiddgrdBisulf:ap add NsplriBiComiHinatoraMabRs pi 1i|n
abolt 200 to about 22%ggaflkiod¥Pr onel | ose, USP abqut
42 o about AompSHedE AL € Sodi g USP aigil 2 to abdut

8 DI E eI o P85 filn TP o did00 1 TNT0E LY
Sul Iz—t0O out—11L yonycarat e
NF abaBtomllese. DSB oy 205 g ] oyt 30 o gpayti D oy o e

LR 4

Cel DOﬁ%ﬁﬂt% Wmﬂ gpatn about @Eout&ilorﬁhwhll ygul:ll:
aboliSuaroge, NF about 118 Magnedishewntd084p abeut 308 ahout
0. 5| SodiaboLidur@ SotfatpNar y  NanopaboutcdutosabeutGpi dogr el
Bi sULhabs ®iadoalpats,i MF Conbi nat|iabsutTaolte abo300ul at i jon
#4 CQIRORGIN Qb EYstalinO D IRBELT| 2Bb&H (N 8lBo@THOASPI I'I |n
abo ICrdshoviddp et 224, each B Eb 85 & 205 ai)gut

)

P e e S DPAMD  ST L2  TE A

¥ [Ay ey ) UUT UTTIT |_auu yl

Sul fate, NF about 12 to about 18 Lactose Mnohydrat e,
NF about 119 to ahout 224 Silicified Mcrocrystallijne

£

Cel [ul ose about 1FyemplaydNanopanticwdatespovi done, NF
about 11ClapidegrelBisdlfste andgkspiiin ﬁomluaauoleil‘ahlet aboul
0.5|to about 3 32 WO Zsiila@ad #3 PCT/ US2006/ 022811
Component g/Kg
Clopidogrel Bisulfate and Aspirin about 200 to about 225, each
Hypromellose, USP about 42 to about 46
Docusate Sodium, USP about 2 to about 6
Sucrose, NF about 200 to about 225
Sodium Lauryl Sulfate, NF about 12 to about 18
Lactose Monohydrate, NF about 200 to about 205
Silicified Microcrystalline Cellulose | about 130 to about 135
Crospovidone, NF about 112 to about 118
Magnesium Stearate, NF about 0.5 to about 3
Exemplary Nanoparticulate
Clopidogrel Bisulfate and Aspirin Combination Tablet
Formulation #4
Component g/Kg
Clopidogrel Bisulfate and Aspirin about 119 to about 224, each
Hypromellose, USP about 42 to about 46
Docusate Sodium, USP about 2 to about 6
Sucrose, NF about 119 to about 224
Sodium Lauryl Sulfate, NF about 12 to about 18
Lactose Monohydrate, NF about 119 to about 224
Silicified Microcrystalline Cellulose | about 129 to about 134
Crospovidone, NF about 112 to about 118
Magnesium Stearate, NF about 0.5 to about 3
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I V. Methods of Making Nanoparticul ate C opidogrel and

Aspi rin Conbi nati on Conpositions The conpositions
w@opns®Rif g a nanoparticul ate cl opi dogrel and BESpUS1N6/022811

conbi nation, or salts or derivatives thereof, can be

made using, for exanmple, mlling, honogenization,

preci pitation, freezing, or tenplate enulsion

M@MS@J%ahEgMOBFVIMthOdS of maki ng

Chopiprgrel and Aspirindtipobinaition Cempositiasr i bed in the " 684

pat ent. Methods of making nanoparticul ate

OB, 41058 ARSNGBl Bl ombinaion,

salts or Surbstisexctheredt, Jaishe Pamtle nsingldor S arnile, 3@iflirfep hothGganizatioous

prciic R e o G e S SRR oFniing
nanopartiB@B{ERSRIHok€iBhs MeRSsRBE S the U I\%é?ﬁ{t.e Methils oF nffkng331

for "Co-Mcroprecipitation of noparticul ate
nanoparielsiemeBORIEans s atosleniiitRd O st atees Dt hoWBABT fasfHethod of

. USSP ! 5,662, f " Qs .2C1 Pj i
conts R St ST, SN AR DGl o
GrindinoPasnihchiitial BebSanced)’ B.S. Pata NoN,862,96% €or9B2eth@ of Grinding

M cr gspr ecipitation of Nanoparticulate Pharnmaceutical
PharmageyiipglsSubstaness; " AdSe RetenidNo. 5,633 31 dar foo-Miprapeecdnitagipn of

S
5,662,88F fo?f‘@pd‘vlidn@reﬁp'ﬂhlilcm ddNspopiatiogatetihaimacelitiddl A gematvatit Crystal
Growth LR s PRSP 70 RO sV DR B PHa i Ragopartiulate

PharmabRERMA Sits; PUA DaRBBNLOS, 54 VB NRA “Ploce sy FPREPg X-Ray Contrast
Nanoparti cl’e Conpositions Containing Charged

CompodhaspbaitiipingNinopaeidies:g U.Agiptayd. 65534,240 [forfMethpd bf Preparing
R N R e M —

ComposiFky (GthiAMhg O HRPtcie@N an@!U.S dratdie Nv. 91470588 fhre‘Method of
utilized in'solid or |1quid dosage fornul ations, such

PreparingsNpnapartitlelC smepsitionsContgaing Chasged Fdiosphadipifisiie Reduce

AsareafiSETRLoF SR Ohd GRaTEARR GRS Bl 4Rlec] 251 2!

ThRPfeghlemt ndeipanaltetiopidegebinidspirinsgnbigatiodndapositions or
release fornulatjions, pulsatile release fornulations,,

dispersipmsesar herigrd itesolid) s diguidogagedhrmelptions. sushegdiguid dispersions,
gels, aelfogf)lg“c%iﬁﬁﬁéﬁ@ss creahS: cdniBlild 1321&1@@ f&ﬁuia@ﬂﬂg okt 'rﬁbltsfoﬁgulations,

si mul taneously w thcl opi dogrel, "or aspgirin can be
lyophilisapformatikigng, eablete dapsul@addlaypdackhedofmelations; beesdadacloase

formulagglg?i,]:p;.l gﬁlg%ﬁ]%%%{qug ) Sglg‘%i?tgﬁ’%‘gﬁtél?ﬁwe?%gg Erg{ goin r%hgé Felease
formulaBBRORAL ti cul ate cl opidogrel formulation to forma

conposition according to the invention. Alternatively,
Aepivieran be adduced inrsizersjrs tlédriepwsdy adthiclopidagael, braspitheehntbs

oSSBT PO LB TR, o0
| nanopartiGUlatéRPREY (dddidiitiondan bé bdhbided Fitthhehdhoparticulate clopidogrel

Nanoparticul ate ) . ) . )
formulation to form a composition according to the invention. Alternatively, conventional

IV.

microcrystalline aspirin can be added to nanoparticulate clopidogrel to form a composition

according to the invention.
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Cl opi dogrel and Aspirin Conbi nati on D spersions
MIling a clopidogrel, and optionally aspirin, or
w@ a0oba3s214 deri vati ves thereof, to obtain a PCT/US2006/022811
nanoparti cul ate di spersion conprises dispersing the
cl opi dogrel particles in a liquid dispersion medium
An whMiHingite Qbtajn Naweparticalagoor |y sol ubl e, fol | owed
by ap@lopidegrebainhAspistin Qembination Dispersionsence of
grinding nedia to reduce the particle size of the

S il oRBLL g0 GRS G et GXARB AEEo, 0 cbtain a
. . Y . .- 1 . I . .
nanopattiehfte di Hﬂ)ﬁ)&ﬁﬁpn&h Iéhgggsﬂ@%?é clo%dg%&r%ﬁ I 1cle9iryzgﬁﬁlhlﬂ dispersion

pol yet hyl ene gl ycol hexan gl ycol . . ]
mediunpinefich 8 clafidgrelss poontpestilable,i followiedby aptiping mgshattcal aheans in

articles.can be.reduced in,sjze i h r.esence, of, at
the prosP ko B RingRodiE 16 ST PIPle e P BT Kl ieded
effective hORbsOgHrBEle BRE! ThE @fpedidonRedigif tcas be Fombainfdé) evadér, safflower
nore surface stabilizers after attrition. her

oil, ethanghjrduteasl, ghisetinaolyethiileneeglycol CREGh dexangear glycalhd preferred
. ; ilﬂggr el nd aspirin conbi nation/surface
dlSpem@bglgel | zésrw%tglaﬁposi tion during the size reduction
PheelepRlogreDpsiieles canbe Rdtcdden BE6 i eetpiéRdcconit ldngnoit! syrface
... or in a batch npde. B. Precipjtation to, Cbtain
stabilizegs feffsanativelys alopidoeyeb prrgislgs e Bnepniretid with ean®i mats yrface
stabiliz&8 TRESIHHRAS ARQLIRS _ogﬁ‘cisb Q#hoafs agﬁ’lﬁgﬁtpgant 48§ td @ clopidogrel
nanoparticul ate cl o;g)l ogrel, and optionally aspirin,
and asporin cahlisatom/sleface/sabilies compostbn dedmgpibsistzegedictiobprocess.
. mcroprecipitation. This js a nmethod of preparing
DlsPerSé"(néBF‘EL‘aF’é" § Coé‘fm\b%h SF lggIPbG A i ve agents in

the presence of one or nore surface stabilizers and

gg:n?f’rﬁﬁat {oQ Beath ﬁ%hhg&%wﬁ[ﬁ?@fc' nf surface active

o ubioEitelaff Kephhf EombiidoncConBRlfoll 1o
conprises, for exanple: (1) dissolving the
aheeflRgiRl R fsinaa@thel d&si@éﬂlﬁnﬁﬁéﬂi@tﬁlaﬂe tlébiddbrélaidoptionally

.. solvent; (2)., adding the formulation fromstep {_1_) to
aspirin,gr selts AridgHvatbiep thessaigeampasipats bhmiggpregipdaliom bl i jse method
. .

o o L BEECLRL LELHR 1B HVLBAER o ALSHER OF o mor

surface ktabllizemdindyne embivad calfoidstybifioremhanciag surfack aptivesapehts fivg of any
dialysis or diafiltration and _concentration_ of the

trace tozswaﬁvregﬁwﬁ spibiliged bervy arelel impyrdes. uc ﬁ%@gw SOPPIGSTRr

| a o o .
examplg L S Lo PR and e e S EE W ANPAERID salvents ©)
adding thetfhoadatbdn fPpompéap (Y tormasvdwgamt dompriaing 2 ddastvaneayefnte stabilizer; and

canpositions are describ i.n U S Patent No.
(5) preciIERE SieOn R CPAGELLY G UPe ARG P B aBStvet The method
can be f0BREE b} kQRSvPBNAB) fkMed S PRREdehE b9 HialyshishdiafiimtibR énd

conpri ses dispersi'ng particles of 'a 34 2006/ 138214
concentR@ing2T0d 0280 by cenvsplidesd msans.and opti onal |y

aspirin, or salts or derivatives thereof, inaliquid

di spersion nedium followed by subjecting the

d). s pe HonfugehRationes OvtsaNabpheticlatece the particle

si ze @fopidogrel and Aspirin Combination Compositions

Exemplary homogenization methods of preparing nanoparticulate active agent
compositions are described in U.S. Patent No. 5,510,118, for “Process of Preparing Therapeutic

Compositions Containing Nanoparticles.” Such a method comprises dispersing particles of a
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a clopidogrel to the desired effective average
particle size. The cl opidogrel particles can be
WO edaassti4 n size in the presence of at | east OPET/US2006/022811

surface stabilizer. Alternatively, the clopidogrel

particles can be contacted wth one or nore surface
clopidogrehpintljoptipeallyi asnlém Pefalip er derivativesrtherepf, in # §auid digneesion
medlun&&gﬁ)&vog yewsoi 'léleeadsléy Eslil(%ﬁzoehr()%% np%t%qtdt%g'%&&e&e{tﬁeg?artlcle size of
a clopidogfd? lt(ethedjéB1lréttbffe@t1v@£¢e@z[getﬂaﬁuﬁé gige.I ERbICIbpidogRl paﬁﬁslss can be

Di sper.sions can be _manufactured cgntinuously or
reducedyigséas ipdfepressnceel A deatt enaviitierigrlifjres Altsregiivalivn the clopldogrel

partlcleggﬂpf?@&%ﬂ;t%&né oﬁ.le f%%srgg[l efaﬁgbllb%% Eﬁliikﬁ g@g;?é Bﬂf&ﬁ? Uttrition.

Other cnmpomaist a;uchlaahcehluérﬁpwhdg:rafdkied tonttle okmpldmga:ﬂ/lsmfacasmbulnzrer

al.ts, o ri.vativ her eof 05|t|
composgtmras}ﬂ»ef bErs i o* Pﬁ?f&?‘a Sipgpdyctiop chste&%r%‘{? can be
manufa@ﬁmdoiﬁﬁu&ﬁl}%ﬂﬁ@'Hﬁtc‘ﬁrm@d@anoaqueous sol ution of

cl opi dogr el stabilizers, whichis injected into
a cryogenic I|qU|d such as I|qU|d nitrogen. The
roplets of .t b |rJn onbi nati on
o e g Zgglg} iﬂ RPARtiSUItE ' D2
cryst li’lilﬁgﬁ’ ﬁ“ ﬁdl”dg} P,mppfl[}gn$ ormul ati ng

nanostruct ured cl opi dogr el part icles. Depending on

t £

HHAEPALOB SR e SYALEL BRI ORLCAAGr, s oot
aspirin,caRalisaaral evisatyves ghep)euﬁ d:ccrhpnsttmnph by ey fﬂeaz1t1g1 eto shqmdt(SBh) This

step, the nitro and sol vent .are r
technolg g imPES A REATIE A5 UL A5 s SAITTR O CIom ogt g tabiligers,
which 1§ hﬁ@dt@’c?ﬂft@h cRRELIE i§8id, ARh3s HERRIBHERhA Mhe URGIAL LOTY

ultra rapid freezing (URF) may al so be used to
clopldogreé anéa&paqm cembipatiomsotg i firszel a’redral:d opficionfrie minimaize

crystalliz%ﬁglp%élgdﬁ Ie%%hﬁ C@ﬁﬁ?trlg@ia %ﬁvr\%%lgsé ( etd,éiopﬁogr%{]pargcles
DependidanARAGHERYE Df 561k &t is e fang AR SO @Indititnk Nthe nanoparticulate
stabilizers onto a cryogeni c substrate. E. Enul sion

clopidogeel! pavdisles ghe baveoracting bartinkgrippaheloey: H e godgioastpe the nitrogen
and so 0SR20 FREORAR ERER i IR BRI

clopldogfuﬂp@mble@nal ly aspirin, or sal ts or derivati ves
t hereof, conposition is b emul si_on.

Al compHem R TRlnAREY 49 Sﬁkilﬁ% g 35%%@%131:})@% P P@g used to
created ﬁﬂa ﬁ%a[n%%@éﬁgr@@ﬁfoh@g?rc?hé@ nsg:{n?rg EbhbihhRh FREIEERH greatly

I'ssol ution performa d conprises an
enhanceld $urface weehe URihednsprises tibatgahis op oegaadagheothentutiaved deddogrel
a non-aqueaus sol ution conprising the cl opi dogrel

Wlthstaﬁ%“é%%?ﬁu E&&Qnm?ﬂ@%&%u cle 35 WD 2006/ 138214

PCT/ US2006/ 022811 size distribution of the

cl opi dogrel particles is a direct result of the size

&f t h&naewlsioniMethddolopies to Obtainr to | oading with the

cl opi Neagophrticupate Glopidogiel aind Aapiriie Coorttinatidre@onrpdsitions

optim zed in this process. Furthernore, thr ough

sel ected use of solvents and stabilizers, enuls

Sngthier mefhodoof forming the desired nanoparticulate clopidogrel, and optlonally
aspirin, or salts or derivatives thereof, composition is by template emulsion. Template emulsion
creates nanostructured clopidogrel particles with controlled particle size distribution and rapid
dissolution performance. The method comprises an oil-in-water emulsion that is prepared, then

swelled with a non-aqueous solution comprising the clopidogrel and stabilizers. The particle
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achieved with no or suppressed Gstwal d ri pening.
Subsequently, the solvent and water are renoved, and
wo b@ess®nd | i zed nanostructured cl opi dogrel parP¢TUsR06/022811
are recovered. Various clopidogrel particles
nor phol ogi es can be achi eved by appropriate control of
size d1stpbu1¢ms@ thgclopiogicl partisles is\a diffwhtasolt bEthe Rizleed $lee emulsion droplets

ot BSRRTA B Gr TR SSA 5 BR RL Do R 3 m

process. Cplﬁﬁ{e'rﬁﬁfe ey s&%cﬁé’d%s@ BNENRtd £idl AAIBlizeds, QRIUIIGH ﬁhblhty is
aspirin conbi nati on particl es descri bed above in a

achlevecbwnthmrqr @umxasspd; @stwaldmmmng S@hsaguentliicthe splupntiand ywagr are

remove‘f ﬁgg %%qdﬁ% r’ﬁm?s fug{urednc 8ﬁgﬂ%re e ?le%?%g/%??&@d %%mus

clopidogatl pdiclel mgrphalbgiddang e ashittedysppropriateaioptrotlof ﬁrecessmg
areas of the gastroenterologic system Coating the

conditiogérticl es for a sustained and/or controlled rel ease
results in an inproved, consistent dissolution rate
of the drug V\,hi ch will avoi d the occurrence of

Io=18 (fﬂe (g[gd ntrations. One or both of the
a Any coati ng
%ﬁ@ ?fwﬂ §FPIHB'J? wﬁél‘b rEIRS; (e
nanopartl cul ate cl opidogrel and aspirin conbination
Anmthemisgect iorf tltdmesbamnwemqmmmngmsmvbgngj thechanpparticulate

clopidoffFLnd 45p PR ROGHTI OR R A Bt G TP ] poplpg g matts

Since th'é%oﬁt%ilﬁ%f cl‘éﬁﬁfo?fw andT%I‘pﬁ[ﬂ @uSbingtitdl s BBl-depehddn®sRe dissolution rate
acet at e ul ose acetate trimaletate

and conmwmx@owdpwlty ofcthe grugepn ehas ap mmaaeaﬁlgougibdkﬁ?r% preas of the

gastroexﬁﬁrg oagtic? %§P F ! haé ﬁg C}'?e[g&gtndl@s %F b %?ﬁ%ﬁé%ﬁ&&%%g rXﬁ?cf %le)ase results

in an mﬁﬁ)\ﬁbﬁdcdﬂms’t@@ Hbéscﬂﬁtﬁ()’d iae @cheldmpdvipch wilhavoid ﬁtee:)ccmmehce of
nmet hacryl ate copol yners such as those sol d, under th

localizegthighedvg cRneentplgps: ©ns ofkgth of thi,glppxglpwfand aspirin may Be coated.
g‘ﬁ? tcgz%tﬂgqflgt%hgl%ﬂgh Qs $he E%qug@&%ytﬁﬁ Hﬁ/cjgartlculate clopidogrel and

ose ace te succi nate hydr ogel §
aspirin andblgahon‘ eurtitleginnthe desiad manscmha)abe uadbb)qgaﬂungar, coatlng materials
yners, sodju j nat e, d| um, car
it L Y SEGLA B Dt SO, 20 L L1l

materlaﬁl ?&H%% celﬁ\)’l%%ﬁw’%thal&t@l deﬂh%@ acdiRé Hithaleatd, U &l‘éﬁy propyl
, starch, and cellul ose based cross- i n

methqueﬁhmlahthallate pbliyginy] am@t@ﬁgh@eteoammpn@snethwm@tq @Ppkﬂmefs such

as thoseoqoltf H%‘i 61{9%? f\/%;]? Eu Sag{ji@&%éj%tflg_bwglg rg?rl% ﬁﬁ%%ﬁ %bfgfnacrylate

and metRY&ly W&f&%ﬁherﬁ@ﬁmdﬁﬁés)e gbRSAdePOE y[\fadeeﬁHEucdragwseand L,
croSslink starch, mcrocrystalline cellul ose,

polyvinyhadetatdicthylangae agqtatpgétyﬁmyxoyybmé@g yw‘@pe acetate succinate, shellac;

hydrog%lglglé ftgx(rgl)ng atgrl\éls @gm&:a & yfégdlgﬁigﬁnsoc@% la?g@t'f'ﬂe sodium

ovhara
carmell6&, balb@&ﬁcarﬁlell@éd, ediliem hyﬂ)bm&heﬂhybstmh )pmy sinyl alcohol hydroxyethyl

cellulospgp%\(bgggégli(%gz@i41nn§{q¥]ca%r¥4 %Pa}giﬂssgaq\g? QZOOSIH%S: po ymers--m which
the degx%%lo\f Hdgé(lll Bllb\g% Gs (q?a cifttate ?&%&Hﬂoﬂm%f l%va%fi%nh)ex%ansmn of the

IC an at I onlC roge yvin

polymeh ﬁMtrﬂg h@ddw@xfdr@g@balmosreehvdﬂw@lpmmll mwh}ﬂaﬂluk)sm pdl}a\rlaylpyrrohdone
agar and  car box met h cel | ul ose, copol

crosslinkad éﬁatchawwewryéré 1;(419% ﬁl@tlne%WP%@'még’gW Pg%%opé’lymer
(Eudragit® RS-PM, Rohm & Haas), pullulan, collagen, casein, agar, gum arabic, sodium

carboxymethyl cellulose, (swellable hydrophilic polymers) poly(hydroxyalkyl methacrylate)
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i sobutyl ene, pectin (m wt. about 30 k-300 k),
pol ysacchari des such as agar, acacia, karaya,
wao e@gassamd h, al gi ns and guar, pol yacryl an des, PCT/US2006/022811
Pol yox(r) pol yethylene oxides (m w..about. 100
k-5, 000 k AquaKeep(r) acrylate polyners di esters of
(m. wt. §BpYf o bé&?‘?b kyrrobaiimfREeolisony (nyt. abaitc®HoB6Gk) apiohig and cationic

hydro g@l'é \ﬁOMI b)? a@h&@ﬁd\/ﬂgyﬁi\b\)@%‘é a]&%'?é? tdﬁ'{llcgf\%elﬁ )C?ger %%ﬁﬁe of Yzar and

carboxmmdtb!ﬁmeﬁu]@sm hoﬂﬂymefsyﬁam&a bhlgeBide ABY BiyteneSéthilens @ropylene or

4 O T RN A
tragacaf@! a'tléin@%ﬁd ﬁuﬁ}’ ?Mﬁose es Cl%l#f&%@ ?Slye{llzh/ie[ng okfileb %oéne »about.100

car boxymet

k-5,000d0! &qgﬂi@ep@eacrijwqmgm(ms ghesfém ybp«(lyglucdﬂ; crslizked bolgyinyl

s 0 B 0 ARG B Pt v
MandelDCODtdO)n ﬁif&opﬂlﬁlc @blyﬁher@‘ Qlch %9 ROy, sa?dcﬁél‘?crbs By Pfiz@ﬁa]cfsf: "Sodium or

pul | ul an, ¥V|n yrrol |done yvi nyl
calcmmF;@]rWﬁy:phyé@@ Hese, h ryx;xgmpyl ntealn}tlyce]éldpsi: lasdhex}spropyl cellulose,

hydroxﬂ:%})f @QﬁM*}?enhﬂl% c&:ﬁgio\éc@cr ggﬁ@ygéeéﬁlfoge c}éaﬂefose etfhers polyethylene

1 ¢ acl

oxides CELgd Pel}'bk®t Vnidiaburbide)] nid#ag )athyDEélRﬂos@CétMMh?dx@ﬁy @thylcellulose
esters, natur al

deri vati f sor bi tan
cellulosg agetatg; q% lu 9se Suiygate, é:p@plﬁ& ]@gploa@,ﬁqngﬂlzglra pghlmn,estarch
maltodeglﬁﬂi gmlu %ﬁl ﬁdl%ylgagrh%:ﬁﬁ sl S}'lrgl'ypglg dl f\g%}flia%gtate glycerol

s’ sUc
fatty acidastzysy polmcrgrkilmbaqmlyactyha gardaéltﬂmlyrﬁaﬁ bﬁgﬁﬁfaﬁrylﬁlaafd, or

xant h m xtures and bl ends thereof.
methacry i€ gl e se‘g c§ gég‘?‘g?% fgﬁaweotb@r%ﬂwmd qexiyafivesy sasbitan
esters, rf&fdral gl RIcRRNS, p%k'ﬁlli‘ a?g?na%saﬁfn d@%}ﬁma{e dlﬁﬂn%a?cmm potassium

solvents and the ke" may be a e coa
algmatesmrmde@ g’lb'@&haigmaeragan, and gaes fuph asmw‘qud ekamye,tlyblat behn,

tragacarf{Re\ARUETE ARRxaRltinl s Riten ot oo ikluedh I BIGHAS thereof. As will be

apprecwttéd BRiletRi®n sRIE @xX ¥heRiHO BYdipiBRE Qﬂéhcé%lﬂlégtl@ﬁgrsm ﬂ@aln@st Solvents
yvinyl acetate phthalate, dineth

and the Ekmay PREAdgd/to the mﬂrtmgl %An@bbtréasﬂgis?@emlnde for QWhlﬁiﬂ acetylated

mono {88 b ALY B ELAPHE, ) BEBR o RS e

trlmaletgb,qu,wllragy praﬁjdoﬁethylbellulbiel phtiydte, Polyvayd acdtte YRS dimethyl
b al co oI S, ql ﬁyzrol acetate esters, giyl cer ol
phthalate; qthyl qyniedyl efiyd ehicolais; ebigain; repmienecslyenlfainpsfin; citrate;

trlproplcﬁﬁf @?ﬁ?ﬁ;fmqw ﬁﬁﬁlﬁglta%h Egﬁl%lﬁ&loggwe%{h ﬁ)%k)ékha{fght f@"%&» Gstor oil;

triethyl aﬂeﬂeapdyhﬁhmlcblmtsd glyabﬂohtaeetaf‘e ek e B gylyérol triadehtel &@tﬁ triethyl

citrate, ipeiay g s B pBinatse. Puislegh! Pdlaieatisonony! phthalate, buty
octyl phiHatafe ‘élf&@}q)é&el?(ﬁ% é}fﬂx?&l?ed tEH ) ’crlfsBbtgg&i)ﬁllehl‘?t:aﬁI haieF}fyﬁ‘lexyl phthalate,

tri-2-ethyl he trinellitate
d1-n-octﬂd1h§ml@e ] .o@t}éphwmﬁi-l-dwbah’rhalete dl-n-&néedyyplmhxlyde di-n-

et FEEA STEDREBE AL P S e

sebacate( &ﬂ-%ﬂﬁlmyl azéla'feitdﬁfu't}ﬂ'sebacé‘t’é)éné %1kﬁl?ésech€?égf fied
rel ease matri x materi'al or suitable conbination of

When thi aepdifi¢derpinase erapineniemgrises s nodjfiddacleasdnatfnaimaterial,

any s RO o PR e S b b e
matrix ni@rRIlNmhBé USRS SHOHh 2R he 1IBRMWHEBN
O O e e ek ﬁ?seﬁg@sewgg . $he term
"modifiegireleageanatis amaserial e esed apr@lm]@p]al@esghyﬁropmm polymgrs, hydrophobic
rel ease of an active agent
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di spersed therein in vitro or in vivo. Mdified
release matrix materials suitable for the practice of
w0 b@epssent i nvention include but are not | i nmPCBUS1006/022811
m crocrytalline cellulose, sodium
car boxynet hyl cel | ul ose, hydoxyal kyl cel | ul oses such as
polquﬁ, @Wﬁiﬁpﬁqg{f HeteE GRRAbE efirdodifying the release of an active agent

: v Al hyl ene oxi d . .
R E e T T R—
of the wedent mebitidnaseludobityaeé hyt lzmieeddoygiotocrytalline cellulose, sodium

BRI G T .
hyd S ' i LY

Y r°’i§ﬁ1{°?§ﬂ|°at Q05 BERSEyIchl BRide IRYIEel Al MR AL Aioge and
ethylcedlnbpseripei etheylerteegipwl,. polyvitg@pyroalalont, deHiloge adieate, cellulose acetate

Nan rticul at [ rel and Aspjrin mhi nati on
R o R s e R R MM A
polyalkyihébskrofatds NSl paAs NG eI kaRE Hekdorof a cl opi dogrel,

or salts or derivatives thereof, in a subject. Such a

nmet hod conprises orally admnistering to a subject an

ef fective anount of a conposition conprising a
V. Meshrdoefk Using the Nanoparisulate6lopdogriek i nvention, the

@nd pAspixgn €lonalsipatiom Conpsitions ofitheé Invantier dance with

standard pharnacoki netic practice, has a

i W abhld ' . 500 bgut.. 40%

OB bRl AROU DN BL0AE o EP o o st

or deribivest tha:Bof, gu eatlgectt Sach a nedrdanhipeised oratlp ad@midteinp to a subject

The co sitions of the invention _are useful in the
an effeﬁw&m@ﬁ# LIRMRISHIANRORPTISIE AdoMeP®El cal st ates
T e @AY mBhES Rh & inveREHE Qﬁtc'lﬁ?crlﬁ %$§Z£P%&t d0lR8468! in accordance

.. states include, but are not
with standprdi phaeseapkinetia pehcties, dibs @ bmseailability yist énaboits §096 @seater, about

o h_as t hr.onbpe i ¢ disorder ssociated with |
0% e B p R P ABGHTER iepet B85t ofkagier lep o Conventiona
dosageddigd.na, cerebral attack, restenosis follow ng

angi opl asty, endarterectony or fitting of netallic
dResvmBesitions of thoiayertipagre Wefill in sherprovdantioh snd tedtownhef

; . . on. with . ‘.
e SETREL e W AU, L TR P o
not limited to, fradivealicalay ardcervbrotasaulti Ststendt distdsbs suchab @NBrdboembolic

. during the, use of vascul ar, prost heses or aortocoronar
dlSOfdeb%ﬁS%&CgaéJ Bithiatheraspleraseroroh Sinbaiseish ag Hetiate angipg eerebral

: ' ) e . . ar
sk, BRIty S QIR LU Sl D AL
prostheseay wtith vetbioud basis dolewing thréméolykispivith gifatctiandwvidls féhériia of

. conbi nat.jon,. or salts, or derivatives thereof, .
ischemig o gl AL T5ipherAaTiorpLfirases. cuib hemadinyoes refteauicslan

fibrillatRB oL @liring e A8Y o SRRVAR hroftAdse IBRRRtdcPfdnk lﬁl}g)aséayg {ﬁqglation to
I aren y

limted to, orally, rectally, ocularly, tera
stable of ungjable prgaraPeaferably, thetcompositionsof thomvestidicart asefolia)the

jatracisternalkly,. pul npnar i ntravagi nal |y,

prevent%oﬁtap ggﬂggl %’ﬁ8§?¥§/‘f’ei‘%gﬁf ?ng(sg g., powders, ointnents
Ohe clopidsgre]l Sid @&pirth CUNEAL0R! ofRAR3 br 88 VAYivesd WMeldSE Gompounds of
herein, the term "subject" 38 WO 2006/ 138214

the invepirgy emplrominginierad fos wbiedt via ane aenventiomsl medans including, but not
limited %gia@g,‘fﬁ%ﬁ%ﬂ% SRR l, parlerrllt%}alljl(}jfl(gg., ?ntpa%gggus?{ntrgr%rﬁég]u ar}? or
subcutaneous), intracisternally, pulmonary, intravaginally, intraperitoneally, locally (e.g.,

powders, ointments or drops), or as a buccal or nasal spray. As used herein, the term “subject”
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patient and subject nmay be used interchangeably.
Conpositions suitable for parenteral injection may
w@ovpns®ees physi ol ogi cal |y acceptable steril e BC/Es2086/022811

or nonaqueous sol utions, dispersions, suspensions or
emul sions, and sterile powders for reconstitution

is used tmeansarestimel, |prﬁf@r@bb{tﬂ mamplaltindwding p hdingper spwhuman. The terms

l | QuUS and nonaqueous carriers,
patient gﬁcf‘éﬂ%m%?m%& b?lt'lsé i e?cha%gg% 9

Xl es i ncl udi ng wat er,

Goh@b@ﬂtlons pitaylel for ﬁﬁeﬂt%ﬂr@d&ﬁgh Y9l comprise 1(()hysmloglcally acceptable
yet hyl ene- gl ycol , and the I|i sui tab

cer ol
sterile %ﬁuﬁ‘wroé JopBieg sol U‘W@éﬁ%mor@b FUSPERSIQI oaﬁm@iﬁl%, ad S)terﬂe
r
powden?> ?(% 6%?%@?{!19?% :ﬁ%tg rs%ggz' %@%%%ns?)gﬁ%gg o1a§ oﬁérgwls ollllfa%;ges of suitable
aqueous el mmaqwéoua cewietd, djuents solasnth, e ivichicles nhtj'udliﬁgwater ethanol

polyolséproaly B qg?%%fgol;/eg Cug é‘]'[yﬁﬁd gegrt@* ang ﬁ%@ éﬁ;{ ee ﬁﬁgt?lrees thereof,
vegetaﬂl@&@?ﬁéﬂ SWIRE SIS laﬂopirﬁié&e[b?é %Qﬁ’ic RStREsTshibh £ lrlﬁ&a{té’ nProper

or salts or derivatives ther conpositio
fluidityztias be owmtained,£df eseanis bydbhuseof proemmng/suag as i{eetthmm gy the

Preven n of t.he

maintefift 34 b p Ot i B S heB B oot b B oF
surfactand, | bacterial and anti fungal agent s, such as par abens

chl or obut anol , Fhenol sorbic acid, and the like. It

Ry nanopertisalaie slopidsigee] ad psmitin Q@nb@@u@m iog sd@mtdgrlv@uf@h thereof,

compodfuHF e SPHTBTHAL 8o Sl HOE SO I SPRSH

dispenshey dg“pﬁﬂsg Peevehtiod ofxjie gfchzﬁhld)fﬁuﬂbo@@ﬁllfrﬁ céebeyhsuged by various
absorption, such as al um num nongstearate and_gel atin
antibactsgip} apdpntifiingat agents. sush a8 patebeisnt ipbrtanplo ph o sgefic acid, and the

like. Itg%%{c?%oeoer&%ggﬁlgw lutdQ'l oﬁ&gﬁ% Fuc?} lsGlSs. s &1lulnschl?r|;]%e, and

ers granu 0S gé or s,
the likeaProlopgedgpdadrpiion aﬂthexnydctabine tphamatackwtial foomecanbe birgught about by

fall om ng: .(a), one, or re inert exci |ent

the use oD pganty Ayl O RTioBoaieh of aluPiim B el il rfatn.
8BRS BHALE forfR)fof bral &ISinRraBt RRAGE Sout 3Gt Tiﬁné%fd% daBsules,
| act ose,” sucrose, glucose, mannitol, and silicic

tablets aodlscipOWde)rs tsind heamafess Uie hucdnssotlédbs;wgy tf@trrtwtlmalctlm wat is admixed

with at geﬁal%glgg%% fogg\ljv%{g{] c%(‘\érllcpré ulg%{ é@&pagrg%&rgggfe% asu’ch as sodium

citrate ¢Hdidaldi@pAblpHAteA @O Rfers SisHendsrsddRh a8 9@fche§ Qé&d)éénkucrose
carbonate, potato or_ tapioca st arch, al ginic aci d

glucoseg mapmifal, ansriplics aeifl] (o} hinders, wieh as ebomsmecihyesilese, glignates,
gelatm,}? a*e{fﬁrg?};{rfoq}d%ﬁg es'ilgrose?‘ léﬁ a?a%} g&)aﬁlﬁﬂe%tants( gach%?%%c%%dslf) n

ors, suc amonl um co

(e) disnﬁthgral\i@ ddents, agthsagaﬁagah, cala:&m@ emsbnaé,qmtmd) ofta@ioca starch, alginic
ycer ol {mst ear at e; adsor bents, such as kaolin
acid, ceatﬁ@ WERGniiteatesa S(qd}um P%Pn%r(t)swhw@ﬁetagder%wch as paraffin;

€ GG UTLBAESL 0 TGRS BAGR A rgBObAd ) tingagets,
as cetylrailooihu}r a5l giherelahondsearata (s alesberts st &, kaatid apd bérsonite; and (j)
N T WA T T G

sodium RARYIFRERU! bCRiNtYre@ARRRIF AP apSiTEY, SRS -and P {RMDsage forms
suspensi ons, syrups, and eI|X|rs I'n addition to a

may alsclcomdwb@lfermgcagam}m rin conbination, the liquid
ﬁosa iosgé?e[ £ r1§g?3/r orglrg?inlllfcﬁ%trellt?o%rltnclglcil uﬁar}}n%ceu?my ac}/ceptaglg

emulsions, solutions, suspensions, syrups, and elixirs. In addition to a clopidogrel and aspirin

combination, the liquid dosage forms may comprise inert diluents commonly used in the art,
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WD 2006/ 138214 PCT/ US2006/ 022811 such as water or
ot her solvents, solubilizing agents, and enulsifiers.
wex@apssny enul sifiers are ethyl al cohol, i soptDpy1006/022811
al cohol, ethyl carbonate, ethyl acetate, benzyl
al cohol , benzyl benzoate, propyl eneglycol,
such astwaennafhessebyeyisotolubilizing hgdnts rnd erindlsifiess.| Exerlgd@ny eawilsifiers are

ethyl aﬁgﬁéloﬂgé%g}{loa{léqhol g}llggl%yﬁ%alelﬂfyl %ge{té}s,gl?eegllrzgrloe{lcdhof) benzyl benzoate,

propylémelyably d3cfutylenegycol, aligemelfornpahMeldik| arRaGk y@t@drﬁseed oil,
fatty acid esters of sorbitan, or m xtures of the
groundgyieil PRI il oliy @il agtgr oibaad gessme i lyiserol. tetrahydrofurfuryl
alcohold Bbﬁaﬂg&neél?@olg 28 bQBs %?For@ t30 ok ﬂﬁl{@ge% Y @ﬁﬁs%ances and
ents yi’ng suspendi
the likeagent s, sweet ening, flavoring, and perf um ng agent s
effecti ve amount” ed herein

Ther a t i call
@8%? dnegt @Il‘ge& S rompesiion s ?1F?1 11}9 iAHEVABLS, Su\% as wetting
d:gﬁgg 0 rg.}g ﬁﬁ’d;
2gents, speci ? iC %{ﬁiasr rmcoll%%gggg ﬁ%ge FI)IE) sga?%r Wl cﬁérglﬁn Ing agents.
“ffbpnaplwglcelﬂy aff@btars pmqunt”cas uibédrteeréin rw1tlsres;mhwt tu astlepiddgrehand

sspirino Bl e, BTG Gy BReF Bt pichidhS s e parmacologiat

respon@fif)ﬁﬁzhic‘h% clpTasgtt] andaa@ﬁ"ri'ﬁl cdidifiioh & AinPidlstdredind 51%n1ﬁcant
subject in a particular instance will not always

numbepef pieptsdn npefl ofrsugh fragmene ldissmphesizebthet |tb@dpewepelimeffectwe
amoung’;/ ec%l{g%g&{;tr?o %a?t cg.bg'r%% ecﬁn%@%ﬁc%(l}ar 1ns'i%rxrerg %\gﬁ r%l%/a?fgbe effective
in treating thedifse@rséhédfscﬂbdﬂliﬁélﬁp@eh hisduglsogh degpels RBmed asmlefa\lpeutlcally

conbi nati o es are, in particular instanc
effectiVegAE Yafg SrKl cdos dpent. 1ois laibeifurthes pafenoad figt glopiglogrel and

aspirin V(\:ASTA]% I%‘Bgrr? celgél% tééée{r?%g t}ﬁﬁ?:#lgag?}s;claeqegsﬁ%ﬁﬁfrgd ?@%ﬁél &hbds, or with
referencé wpdrdg tavels aannmbamrpd i bloo¢.onbi nati on can be deterni ned

|r|cII nbee d.in pure f er .
ST ordrang sEil i Shepeciarat e APyl e leRiagtel and aspirin
comblrfaﬁbﬁ cameIs?et &é’terrrﬁﬁecpélﬂﬁhkiﬁl}f ﬁfdman'%%tei%@loﬁﬁstﬁ‘ ﬁreI 8MR 8, vHere such

a cl opi dogrel and aspiri'n conbination in
forms exastiop eheimaskatically epgsptabld saltsestdr, olmedmgefmtm oActuaydoslage levels of

o ctn Y R BB R b a2 e o ey

be variétb®i dbefn b emapeif a%lélﬁa@%?ﬁlsﬁldfagﬁmﬁ cBbinagich Mat is effective to
conmposition and nethod of administration. The

obtain & desited Eheransytig eespense|fon hpgrEeprcomasiion and sretihaseof administration.

The selgﬁé& ﬁgsqtg{: gkt%gi‘ﬂgféﬁ{g dg%{nﬁg {1901{ {1]1% dﬁﬁi‘g En8h Pel{uc ef%rct the route of

administtatiphohg pefenaynolf ths pdmirtisteredlopadogesd and h@nﬂﬁé somhbidhation, the desired

ur.ation of at and other factors. Dosage unit
duratweeﬁﬁe%m@%ﬁeéﬁ% %gmf%. n such amounts of such

Do f%él Lg‘% ol Ioléﬁi%ﬁ? ?{ ASntalfBch ngﬁﬁg of Qudﬂaslﬁﬁrtl%git;ﬁ%ﬁ&éereof as

be underst 60 , however,
may besqsei:tofma:kedqs@e dhidy dbsef dt wilhiye wadetstaad, howpedr] thmitthwslbdmﬁc dose

depe of factors: t e, and de
el t§ R R BR pie PP Rl bt Pty bEBRIHE e B RBree of e
cellulaﬁii@h?éd@l@glcéplte‘sﬁlddsé’ td)lge zldh%véﬂ’%h{litf o8 Rbe®fic agent or composition
ositron enployed; the specific agents or

employed),pt:ge anclfmgenﬁslomyem;)osm@l egploytxbdlye aml, g¢niy wg:ghe gameral health,

sex and 3} fftoe pBfeti: A2 gt g ingiiticR S onfdr st sfaniGa, Bndupate of

excre’u(ﬁf(éiJr tB hgunt;Qhe Eh'jl%tl&g §ftthe tleR@nct! rc@ﬁgs%e&’fn éd?l%lﬁétﬁfi‘lt dFRBincidental

drugs used i n conbi nation or coinci dent al
with the specific agent; and like factors well known in the medical arts.

-—1
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with the specific agent; and like factors well known
in the nedical arts. 40 WO 2006/ 138214
wEONbUS2006/ 022811 The foll owi ng exanpl e is fRPCT/US2006/022811
illustrative purposes only, and should not be
interpreted as restricting the spirit and scope of the
i nvention, as defined by the scope of the clains that

1 L ted her di
é[gl E‘ﬂ Wi EXJHE%IQ f@? ﬁ%sfrahve&ugpopsg Ql?lgdﬂgiys"ﬁo @fgr@:ij Bﬁ ggerpreted as
restrlctlElg ah@élﬁrlﬂan'ﬂl‘seO}ﬁHJdSﬂiﬁé fvehtidn) a$ dekrRADyehaapt @f (R dime €hat
ow a_ nanoparticul ate cl opidogrel/aspirin onposi tion
follow. célhrﬁfet?éciﬁ%ﬁsébéwm Apeluding bus p@te@ﬁear@usaﬁplﬁﬁally incorporated by
referen&d. Opi dogrel bisul fate can be conbined with one or nore
surface stabilizers, followed by mlling in a 10 m
chanber of a NanoM |1l (r) 0.01 (NanoM Il Systens, King
f Prussia, PA; see e.g., US. Patent No. 6,431, 478),
__Di%Exam ng with 500 micron PolyMII(r) attrition nedia
q@@‘ﬁu@@%ﬁﬁ Jexb BBl Nf‘sdtb @eéc‘i’ﬁg howk %ﬁﬁeﬂﬁeﬁl'a{e' c@cgpi&@é}el/aspirin
be mI'l for a Suitable period of such as
compostm@ucomb@rpmpalad a speed of 2500. The mlled

onmposi tipen can be . harvest ed nd a aI d vja

AREEb e e Rl R ReRdR bt ane or more
surface ebilges, flonad 1H1aqmﬁpélﬁﬁ1b'éf16f & Reh@VIEi& 03 Q®ranoMill

i ght sourcen%g aboratory Instrunents and Supplies

Systemg,tkging ofR Gse e g\,ﬁétshPatpm@ﬂ@@ﬁﬁl ﬂS&,raé@tg)wyh 88Pmicron
PolyMlﬁ@%trftﬂ) n?{ %ﬁ C%fem z{aff(?&‘% mgcilg g fg{“ﬁe ccirﬁl%ogltlon can be milled

nanopar st ze he " m

forasucthbiplpdﬁ@ct eftuna,rmbl@ h@@bo@aao alis.ait bepssdagwsed, in MI1Ti Q
a Horiba LA-910 Part| cle Sizer

%ﬂfﬁp%w@r?@e e hppyested ambanale via miggescapy) Micrascopy can
be doné3 95%%& leoﬂs1ﬁ fo%glaEDM%QO g dr%]c%pé bﬁc?Lg{la WSG@Q%& source

2 00 n meet s e criteri resen I nvent
(Labord%nytlnﬂiwnmtzmdc&lpphes helg Ashbdurme Ctot ,aléath dredaral) t BficScopy can

seconds o catipn. Particle sizes that vary

ShOWt}@pgS?ﬁefl?e c?itfrﬂ‘?%‘?&?fif 5&%@“@%@ %on are undesirable, as
The §rt1bfé@hz%56ﬂtﬂ@mmedtJl@pl@@g@ﬁ%ﬁﬁ:l&fcan%ls%meqﬁéﬂ'sﬁlled in Milli Q
ag greg{at es. Such aggregates result in conpositions

Water, hging adlonibg HiJAr9il/(bPa1a1blee81;far(Part1bldar Stieess, I&rmmmgwme England).
e N TR T ey —

inventi@f,€ undesirabl e. The resul tant nanoparticul ate
cl opi dogrel conposition can be conbined with
Raitiglerridccnarlbe meagyed injtiel andradten 8P sedonds of sonication. Particle sizes

that Varg @Wgﬂli H%l %g‘?&{ %dg{clyn \?ger?ﬁéaﬁélka&geg ?ngg I‘%lg%g(/g R%{l]lg%?esence of

clopidogei hgdregatss. Sush agrepaeerebult inh@nipekitiods hﬁiﬁﬁig hlghly variable particle
of ta present inventi ons wth

ositi on
sizes. %@E&a MV Plsparile siZpy fanrepilt igygpablepb %qai@thnqbeéwwrbcépsages ofa
' drug anHHJérefdrE a#e%ﬂd@{u%@eed that the present invention cover
’ modi fication and variations of the invention

Eh@rﬂsuﬂmht nhmpactamuwiatertlbpidogre heomspmsjtonafantbe@ombined with
conventional, microcrystalline aspirin, or nanoparticulate aspirin.

It will be apparent to those skilled in the art that various modifications and variations
can be made in the methods and compositions of the present inventions without departing from
the spirit or scope of the invention. Thus, it is intended that the present invention cover the
modification and variations of the invention provided they come within the scope of the

appended claims and their equivalents.
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appended cl ains and their equivalents. 41 WO
2006/ 138214 PCT/ US2006/ 022811 WHAT IS CLAIMED | S: 1.
wo@basi2e4 nanoparticul ate cl opi dogrel and aspi PETUS2006/022811
conmposition conprising: (a) particles of a
clopidogrel, or a salt or derivative thereof, having
WHARH € EDdS: average particle size of |ess than about
2000 nm (b) particles of aspirin, or a salt or
L. destablahanapattivatatotlppidogrel {1e) aspirin @)m}iosﬂm csmphamg
tabilize The. co 03|t on of, ¢l ai erein he
Z%Qnopgmc |0§9§10a1®§r cgrraeqa tjog demse&waalggrre?f B ifpiive
averagSparitlg s&8 TPR3} tHaRRALGl 200@hM, 1, wherein the clopi dogrel
particles, aspirin particled, or a conbination
{ber ephrtiztes of espiin.aut afspltor dérevagive tpradnaridst i ng of a
ysta anor phous phase, a
i?&{% ?PWE%&%@’&IZE’& sem anor phous phase, and
n1xtures thereof. 4. The conposition of claim1l,
wherein the aspirin particles have an effective
2. dhercageosipor of diien biwhkerein thesanopartiaulatsslepidenyel inplopglogrel
b1sulfat-ghe conposition of claim1l1, wherein the effective
average particle size of the clopidogrel particles,
aspirin particles, or both the clopidogrel and aspirin
particles, are selected  fromthe group consisti nlg[ of
3. |Té1§§0mﬁaﬂﬁ%efﬁla1119Whﬁwlnm@%@wlﬁa&re ieles, ggpitippaiticlessor
combmtaﬂgﬂt}% l.f'tarelséggg:g%bnil g{;é t an a %‘Bﬁégxggtaﬂmelﬂggies %1 amorphous
phase, @ bomit-cry8alline phase s sentitvarorplioos q)hasfb(,')éhdmlxthms ¢herdrdn
about 1100 nu, |ess than about 1000 nm |ess than
about 900 nm | ess than about 800 nm |ess than about
4. ﬁ@l@ cBﬂi‘poilﬁ&% of 613 AbBPkkreiB PRk a spifin ]%eﬁ'ﬁ§165 haR ARPREHROR erage
| eSs than about” 400 nm | ess than about 300 mm,
particld %&OﬁIMﬁhmﬂhth(ZEKhmm | ess than about 200 nm | ess
t han about 100 nm | ess than about 75 nm and |ess
than about 50 nm 6. The conposition of claim1,

5. VImelcBmPodifien 6f ERint QoK RreiRakd ¢fEdcEiSe BRMEod PARNIEIY 8Eke of the
bi caval |l ability as conpared to conventi onal

clopidogrd paeisips easpirgbpastieles, pr bathdhe elapidegtel e aspiry partieles, are selected

from th%\ﬁi & El@ sgﬁstiel%k zgtg)uth %96(9 le?st tﬁgn algcﬂi)t lg(g(? Prrl%glecsj% than about

rom group consi

1700 nmx Biss thati hmsmaﬁvo nive tisaithan aB&aM@OQ@ﬁﬁAékg%ilhbout 1400 nm, less than
/ US2006/ 022811 col oni c, parenteral
about 1;,? f § epabout; 1300 2 s Hhan abatr 08 i, dyse dhan aheyh 1900 nm,

less tha‘ﬂt lbGut J0PGH), leRYE bouf]g’(ﬁ%m e?sntﬂaﬁ ?rBUu‘E aho less than about 600
m ni'strat’i on; Into a osage rm sel eéted from

nm, les‘s ﬂmngaboutpf%omd&sﬁhay apout 4@fuim, ldsssthan shoom 800 gml, Eess than about

250 nm, less than about 200 nm, less than about 100 nm, less than about 75 nm, and less than

about 50 nm.

6. The composition of claim 1, wherein the clopidogrel particles have improved

bioavailability as compared to conventional clopidogrel tablets.

7. The composition of claim 1, wherein the composition is formulated:

(a)  for administration selected from the group consisting of oral, pulmonary, rectal,
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aerosol s, ointments, creans, |yophilized fornul ations,
tabl ets, capsules; (c) into a dosage form sel ect ed
WO e@ansd2e4 gr oup consi sting of controll ed rel eaB@r/US2006/022811

formul ations, fast nelt fornul ations, del ayed rel ease
coloni for rm{{e ?I otns ext ekﬂgﬁﬂd rel ease for mul at j ons,

CrRATE Pl dutracsiciaal inal; iyiraperypreahiogular ioielaral kuccal, nasal,
and topical aas@isaBdogontrol led release formul ations; (d) any

conbi nati on of (a), (b), and (c). 8. The conposition

69 cl &tera dosagh derst sﬁld;dh@i frolln'lpbesgﬂoup noxﬁsgslrthnlgejf ligoidntisgeesons, gels,

t| ca accept abl e exci pi ents,

aerOSOIQ%%It%eeP{sgo&garmgh% tf?WHl é‘rs’etagletsgcapﬂﬁlésﬂcorrpo& tion

@f) cl hitoma osapbEsrai §bleo&éii) fr6h AR SRUp Rbnsi@BIJF! 'cHntr(ﬁfed%lease

p conbi hation thereof i s present in an anount consisting
ormulagiong, f; eﬁhﬂaﬁ’gté @gtlg% flelaygdagleasy ﬁounul%lonsg oxt\endndtrelea@%

fomlulattl%n@l %%Eta‘rbas el r@?ﬁul&%cﬂ‘{%@@rﬁ r}rggg g%%me %é%.{l)ndgcfontroﬁed

releasefdrmpiaﬂnogs el, aspl rin, or a conbinati on t her eof ,

{ spectlvw zt east one surface stabilizer, not
cl udfind 1pRdjo Oé%)rﬁhe‘ﬁ%ds(, .(b) at |east one surface

stabilizer is present in an anmount of from about 0.5%
to about 99.999% by wei ght, from about 5.0%to about
8. Ble gvmpnsitioni affelaimaln avheremrthelwonipodifidn fidthea bopri®8 0a&wbPMore

on .t he tot al nbi ned dry wei ght of
P hamlagl(t)g?in!:?}oagcrcg?s[?bqgg’é‘flpﬁeﬂts GHTies, %&P&‘Tﬁ%‘i‘a}t’@ﬁ theredleof , and
at | east one surface stabilizer, not including ot her

exci pients; or (c) a conbination thereof. 10. The
9. E]éﬁﬁ%%@qslt@ﬁoéﬁla@mdb mihtreiwher ei n the surface stabilizer

rom.t he gro of a nonionic
Tt acaufite) TP o donoB esiFatie St P Fapimtgonsisting
of from abdit®nise, slaboace.00 E%aﬁbinl BBt 9P FNBJuE DI198)iaRd %%I ﬂﬁ)%t 90% to

g%q’rgl lizer, and an ionic surface stabilizer.
about 0. Y aveighbrbased on dierotal canphined drytwrighsiof i:hixpaicgteimsplme pr a
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11.  The composition of claim 1, wherein the surface stabilizer is selected from the group
consisting of cetyl pyridinium chloride, gelatin, casein, phosphatides, dextran, glycerol, gum
acacia, cholesterol, tragacanth, stearic acid, benzalkonium chloride, calcium stearate, glycerol
monostearate, cetostearyl alcohol, cetomacrogol emulsifying wax, sorbitan esters,

polyoxyethylene alkyl ethers, polyoxyethylene castor oil derivatives, polyoxyethylene sorbitan
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16.  The composition of claim 1, wherein administration of the composition to a subject in a

fasted state is bioequivalent to administration of the composition to a subject in a fed state.
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20. BRSPSt el R 1daghRk c&ﬁﬁﬁgiﬁé &P enteric coating encasing the

clopidogrel particles, aspirin particles, or a combination thereof,

21. A method of preparing a nanoparticulate clopidogrel and aspirin combination,
comprising:

(2) contacting particles of clopidogrel, or a salt or derivative thereof, with at least
one surface stabilizer for a time and under conditions sufficient to provide a nanoparticulate
clopidogrel composition having an effective average particle size of less than about 2000 nm,
and,

(b) combining the resultant nanoparticulate clopidogrel with aspirin, or a salt or

derivative thereof,
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24. A nethod for reducing irritancy of the stomach
and/ or esophagus, mnim zing solubilization and

w0 ewbaa s of precipitation of clopidogrel, w tPCT/82006/022811
adm ni stration of an oral clopidogrel, conprising the
adm ni stration of the conposition of claim?23. 25. A
conposi tion conprising: (a) a clopidogrel, or a salt
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solublhzatlon and reducing of precipitation of clopidogrel, with the administration of an oral

clopidogrel, comprising the administration of the composition of claim 23.

25. A composition comprising:
(a) a clopidogrel, or a salt or derivative thereof: and
(b) an enteric coating encasing the clopidogrel for inhibiting release of the clopidogrel to

the stomach.

26.  The composition of claim 25, wherein the amount of clopidogrel released into the
stomach of a subject, relative to the total dose administered to the subject, is selected from the
group consisting of no more than about 0.05%, no more than about 0.5%, no more than about

1%, no more than about 5% and no more than about 10%.

27.  The composition of claim 25, wherein the amount of clopidogrel released in the intestine
of a subject, relative to the total dose administered to the subject, is selected from the group

consisting of at least about 90%, at least about 95%, at least about 97% and at least about 100%.

28. A method for reducing irritancy of the stomach and/or esophagus, minimizing
solubilization and reducing of precipitation of clopidogrel, with the administration of an oral

clopidogrel, comprising the administration of the composition of claim 25.

47



