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Express Mail Label No. EV 825394291 US Al tor ney -
Docket No. P 31,599 PCT Nanoparticul ate and

Controll ed Rel ease Conpositions Conprising a Platel et
Aggregation Inhibitor 5 FIELD OF I NVENTI ON The

present invention relates to conpositions and nethods -
for the prevention and 10 treatment of ischemc’
synptons. In particular, the present i nventi On rel ates
to a conposition conprising a atele
i nhi bi to:rpand nmet hodgpf or rrgkl n%’l"g“’s ?’%‘% 395394291 Us
conposition. In an enbodi nent of the‘a\“ﬂV’g hg 31,599 PCT
conposition is in nanoparticulate form and corrprl ses

al so at | east one surface stabilizer. The present

invention relates also to novel dosage fornms for the
controlled dgji very of a atel et 15 aggregation

i nhi bi tor. rﬁggia&amhﬂomtmllm Réleasese in

e Compiions oL B Ay o

Intermttent claudication is pain in the |egs that
occurs with wal king and disappears with rest. It

occurs because narr owrmgLPIORPINVEREGORf the arteries
decreases blood flow to the legs resulting in

insufficient |evels of oxygen in | eg nuscles during

"B prebontth
te)ﬁ:rgélal . Pof | tS C\%ielﬁliélte{c’aseﬁgdts g&ngﬁdsiﬂ/fbgk FIKH lgéﬁl&fs%ﬁ{ & PfeYention and

i &F isehemyictymntomy. Juipagiculss the mweofmba‘-xmoni redkatek to a

QoYGRBtioPREpsia : okt en

cl ggﬁl ct:lg\tl on,. Sdégdtﬂéﬁgfé da%{érgegatl ORR{)rn LB % Orﬂ?ﬁw&nd
IS EESPERR Wﬂﬂsma rpoh cndhyoggesmt phithe hB'ehte:gnstlﬁ Romparitings in
ﬂﬁhb]ﬁﬁﬁ&llﬂ@fomlahdl: ks A0 hast S otte suﬁ% gaagevel ppe%cnt

pain. 30 Clostazol-is an anti-p 75t e
VRYEHHPD Elates alsgriel nqvepﬂfa?agdt ﬁmnag'@mlegamtronbd delitdri bfﬁ)platelet

t e for use in th
S?%&%ﬁ?’?‘éﬁﬁ%n ° PO Bl il é%ﬁ"&“%ﬂyﬁ&e&ﬁ%*cgtdﬁwnagn
ipphederrilpstadel, apd saldianddérdmtivellthdrenfgh i t's mechani sm of
action is Express Miil Label No. EV 825394291 US
Attorney Docket No. P 31,599 PCT not entirely clear,

cil ostazol i nhi bi BAQHGROUND €t BYRESTION and

suppr esses cAWVP degradation. These events result in

i ncreased | evels of cAMP in platelets and bl ood

v es s elnggrmiiteeatiilnglidadon j3ipatil kit ey thidl REES Hith 3HGRHAIG ON
vasod spectively. In_ additiontoits

| ati
HeEppel ithge 6&??‘:5{”8 SePATOYing pichleckage piche arteries decreases
blObd) Sibaze thelq@uaaRing heindhlicichlevels of oxygen in leg muscles during

exercise.

Platelet aggregation mbhibitors reduce the pain of ischemic symptoms by dilating
the arteries, thereby improving the flow of blood and oxygen. Specifically, in the case of
mtermittent claudication, platelet aggregation inhibitors mmprove the flow of blood and

oxygen to the legs and epable patients to walk longer and faster before developing pain.

Cliostazol 1s an anti-platelet agent, a vasodllator and a platelet aggregation
1nh1b1tor that has been shown to be effective for use in the prevention and treatment of

ischemic symptons such as intermittent claudication. Although its mechanism of action is
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5 of blood to“clot and has been proposed-to have
beneficial effects on plasma |ipoproteins. By
i nhibiting the blood platelets from coagul ating or
aggregating, blood flow is enhanced and increased.
C | ostazol has been described in, for exanple, U S
Pat. No. 4,277,479 for 10 "Tetrazol yl al koxycarbostyri |
Derivatives and Pharnmaceuti cal Conpositions Containing
Thenmt', 6,187,790 for "Use of Cil|ostazol for Treatnent
of Sexual Dysfunction", 6,515, E@8esdMdiPrabeldds & 15694291 US
Preparing Cilostazol", 6,531, 603, 6,Ai@nd8RA¢cket No. P 31,599 PCT
6 531, 603, 6,657,061, and 6, 660,864 all for. _

" Rl e;ambpdwam, dlostam] pihitts [pHesphédiestdayse 1D AeX pplesdds cAMP

L TR S P

" Riseode mdﬁgﬁd)fnhfﬁitﬁm&if ipBE16-alryrdp %M aid vasodilation, respectively. In
roqw none Gl ostazol and

N?‘P‘H ° floseypieh Nppgdilater past e RIpPIs et enilostard reduces the ability

60f3250d23 dlof &id b §B&%t dséd toVhal
cﬁ Ses 0f o I\% ek p’i‘&gﬁ 56 todha gﬁeg%%%lIe?ﬁft@@éiaﬁ{kﬁmopmtems

the %10@?22}9?2 FB’GEH caawlaitms orragizesgatingy blogs] fiw isiemhanced
25},(131@9334@_ The chem cal nane of cilostazol is
6-[4- (I -cycl ohexyl-I H -tetrazol-5-yl)butoxy]-.
3,4-di hydro-2(1 H)-quinolinone, and it has the

follo CL
G oot asap FERERSR SLEUEL I B ol Y B AT B o
a Tetrgzolydalkaxnyearbastyoid Detibatives snd Piiaegiogutial Ohhﬁoshtﬁms Containing

oA o P o T8 R B Gl B o ol S b Rt

(61315128 §¢n“§1’ﬂ0b§peﬁfbi' Bi&bmng(:ﬂmtahar’lﬁi 53 mns es Smsb, 6,5915603,

g N I N R

el okl S-FNOBut a3, @Bﬂlyﬂ‘ﬁsrzuﬂ)mmmie“msasm@l 6,660,773, and

| f f ffered und
B MRS RResh o Bt e Pt rlaqhyqi-f?cfwﬁ’xnmee{ Gilostazol

Sn@Ndﬂ-Mgthﬁyﬁhé@I)HmﬂdT&ﬁeybhﬁﬂMe Cand 6,824,214 16f “Sh8RAMially Pure

RUELAL abl et aV|IabIe|n 50 ng triangul ar
83%’8 %fjgl;r?%elﬁ?‘?a%"@d iPg 8aehossed tabl ets. The usual

adult dosage of PLETAL(r) tabI ets is 100 ng tw ce
h fat nmeal s increase the

dai ly. t.he ut.e.
absor P& %?P"a‘f 1 *H&L"g r")]"s“’e?ﬁﬁ’slch@@m@ EEmsh ifsroleddu gighi s
B&tk4 Tak t:mimaal BBt of RloEEMAIGE §-[4-8-dyoineAi9 G | ftaatazwﬁ#)bumxy}- |

gg(ﬂﬁltlog@ synptons of interm ttent “cl audi cat
di)-yoelmornapd dded thadplkdvwing eiootieahstmicture:

CROSYARC:,

Cllostazol occurs as white to off-white crystals or as a crystalline powder that is

: freely soluble in chloroform, soluble in dimethylformarmide, benzyl alcohol, and a

mixture of chloroform and methanol (1:1), slightly soluble in methanot and ethanol, and

1s practically _insoluble in water and absolute ether.
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10 Pl atel et aggregation inhibitors, such -as. cilostazo

and the salts -and derivatives thereof, have high
therapeutic value for the treatnment of patients

suffering fromischemc synptons. However, given the

need to take such inhibitors. two tinmes a day and the
further need to take such inhibitors after neals,

strict patient conpliance is a critical factor in the

ef ficacy of such inhibitors in the treatnent of

i schem ¢ synptonms. 15 Moreover, Espiedd MdiFcHbertio. EV 825394291 US
adm ni stration often requires the atA@(mlé)pno@cfetheqijhsggpcr
care workers and contributes to the high cost

associated with treatnments involving platel et

aggregeﬁlon |nh|b|tors Thus, there is a need in the
art f orgsiazelanat beadgrrisiared gnp3thel ardosege foampiberpd westes the

V"ﬁ:‘gfst&r%d@ﬂﬁ% rah@ PRETAT S hﬁtﬁlﬁﬁg Shatiil 'Cﬂ%!%g tl’ﬁge}'gnaceutlcal Co.,

ot her problens associated wth t u

| t Laaofiepin. oPLEmh%mbmWaﬂme 25D r;r@ EianEE&ERT 100 mg round,
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25

RS BRed ekl el ndit et b PLERAL ieofiate dpmg tvic

aﬂkﬁl&eﬂ_@‘ﬂlb ORI Honbd. bR Fat nfeRfs 11?0’1‘@%@@!![1@ abs%lédugﬁ LRBLETAP®, 3d thus

sal t of derivative thereof one surf’ace
SPHBIAL Zshonldtsitdien efiercmess PLE’EAIJ% orindilitabfon tlieahidctnbxyof

PRI 5L RS 55 e

|nh|b|tor wi th food The present I nvention prOV|des
ontro | ed re#ease S|t|on conprisin

o ot e e S e bR S Clistzo Lapdiipy Bts and Serfaives

cthtrosf, BnelhighGherfpentit -alGé fod Gfc ﬁé@ﬁﬂe&iﬁoftﬂﬁﬁ&ﬁ;@guffemg &0m ischemic
eI|n1nat?ﬁ%the need to take the platelet aggregatlon
Bet

%0 MO Bhyersthg ngedfo takesyqiyigubitoys pyo i
825&9412&&0 ke s iRBRYrs DRGKELINAriciPaddnt e8Bpidnle is a critical
MVARYOF- THE | NVENTI ON The present invention relates
t 80‘8{ H é‘i?c?ﬁé\[?aﬂf elifugh inhebtopoaiths tHaimeahpliscieris symmpoas.

ade64<e) tsuﬂQﬁE(F@fﬁddﬁﬂuktFHﬂi‘Oﬁ ohi Y reaifhs Q@at@ﬁﬁdnm%al%re workers
sur.face stabilizer. The 002205|t|on 5 may optionall

y.

Ao prTaRtey e dreighhcostaseeniatec it yeaipepinspiving platelpleaggregation
andbieddy. TS th&d is £l i BB LS for Bi‘zﬁel@(‘b?gﬁgﬁmﬁmbiltdr%gﬁl ositions
c n_be adsorbed on or associ ated surface o

ich qySTeEpS e AdgastEtions complisece amhetheramoems hesadiated with their
Fﬁ@éﬁl‘tﬁé fauhaN 8f Bbhealif §iligs average particle 'size of
| ess than about 2,000 nm A preferred dosage form of
the invention is a solid dosage form although any
phar mpgepkidnainl,
o PYEE BB LBt A i
émmﬁﬁwsls:e@pasmem platelat pggrkgation exuitpios ifori example, cilostazol, or a salt

or derivative thereof, and at least one surface stabilizer, which overcomes the poor

bioavailability of platelet aggregation inhibitors and eliminates the requirement to take
the platelet aggregation inhibitor with food. The présent invention provides aiso a

controlled release composition comprising a platelet aggregation inhibitor, for example,

cilostazol, or a salt or derivative thereof, which eliminates the need to take the platelet

aggregation inhibitor two times a day.
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conprising a pFatelet aggregation inhibitorwherein

t he pbarnmacokinetic profile of the platelet

-aggregation inhibitor, follow ng adm nistration of the

conposition to a subject, is not affected by the fed

or fasted state of the subject. 15 In yet another

enbodi nent, the invention enconpasses a

nanoparticul ate conposition conprising a platel et
aggregation inhibitor wherein adm nistration of the
conposition to a subject in a fBsgred Maiblkabel No. EV 825394291 US
bi oequi val ent to adm ni stration of theomeoDpasiNo.PGH 39 PCT
a subject in a fed state. 20 Anot her enbodi nent of the

i nvention is directEMMARY OIRTHEANVENTHIN Conposition
conprising a platel et aggregation inhibitor and

conpr i Thawewhsiovamen edateas @ néﬁhi;iaﬁic@lﬁ@' com?@s{fgdgir']ﬁeb?hﬁgslng (A)a

vent | treat nent
?ﬁ‘e?@* ﬁ%ﬁr} egz"EO"rﬁﬁE‘ “i°ﬁ Eb) fiiophitaps gotibess: Bharonposition
ofnaprajmmg]l)tr benprive aRb wﬁarﬂﬁ&sm@anyaswp@b}%c ?'dgﬁred
rlses cont act | ng nanop artl Cul a

'parctlpl%ﬂt n?“c?d’%?‘i% ahiizer cap pg adseebed apy gy @gmat@hwnﬂnﬁps fsiirfase of the

sztlhpﬁhcﬂlzﬁaﬁim&erﬁ B rhaGRrRLAR ﬂai‘tﬂ:fers hg\%r anaefﬂgtw %gergge particle
under conditions sufficient 1 oe

s“f%‘b‘?fﬁi £S5 am ahote BOPP ney If‘al’I@feCfeﬁréQﬂngt foom 06 tjwpmvestlcmgs a solid
pdcak @ fBim, %ﬁﬂé}fg?%j/ Bﬁhnlng&'ug&atllg Ecce{)%glg %ﬁ@ § %Zan{‘a%lrgﬁ ptilized.

invention is also directe
including but not Iimted to, the prevention and

treat th |
Expr eon RO PR LA HBh SBaltB 1% fehopdt e gomposicon
Doewesngp plapld pegegtipCinhitinnoharinitin phatRacoRINBRSHrb il B the
umek gt ARy o TR AR aIRLUR R oimlion et is

a Subrect a et apeu

‘ Sl?é#f%teé@mﬁhﬁsﬁe{ipoﬁsteatmmf ﬂ'letsimjeks of treatment using

the nanoparticul ate conpositions of the invention are
known to those of skill in the art. 5 The present

| | nventi yah afatheriembodigleat, ée m\@nﬁomﬁi&rﬁl&isk&@ rafdRARAlate

PR B SRER Rl BB B0t R B Berc pmipieppen of e
§grbsqsamutaa bybjeit in 4 fasted State Rebipdg@BARN 6 Qliin s tRHHHMGR
@?mg&%‘)gq b§é°E‘3‘tr&{§§F‘iﬂ£‘}ntm or nore |R dosage forms -

i nhi bitor given
sequentlally The pl atel et

- Another embodiment of the invention is directed to a nanoparticulate composition
comprising a platelet aggregation inhibitor and comprising also one or more additional

compounds useful in the prevention and treatment of ischemic Symptoms,

This invention further provides a method of making the inventive nanoparticulate

“composition. Such a method comprises contacting nanoparticulate particles comprising a

platelet aggregation inhibitor with at least one surface stabilizer for a pertod of time and
under conditions sufficient to provide a stabilized nanoparticulate composition

compnsing a platelet aggregation inhibitor.

The present invention is also directed to methods of treatment including but not

limited to, the prevention and treatment of ischemic symptoms using the novel

-4.
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10 aggregation .i-nhi bitor may be contained in
nanoparticul ate particles which conprise also at

I east one surface stabilizer. Conventional frequent

dosage regines in which an i medi ate rel ease (IR

~dosage formis admnistered at periodic intervals

typically gives rise to a pulsatile plasma profile.

15 In this case, a peak in the plasna platel et

aggregation inhibitor concentration is observed after

admi ni stration of each | R dose EupiréssMaligihs! o &) 803394291 US
of | ow platel et aggregation inhibitAncraenDedkerss.iPo3T)599 PCT -
devel opi ng between consecutive adm nistration tine ,
penapasticuldel cdmptaidgedisdgicdBere(n Fhch hRttods Ssmiirdsad Administering to

|satjle pl fi.l h ticular
PP PoRP AR s sHieuth /B h somBosHeso Qther gipthods of

Wirdalindrd s fefha hBte doh%_o%ﬁ&ﬁ dT4le i8PenBiBh L@ Gnown to those of
g#ﬁrjded by the fall off of the plasma concentration

Bdheamti ve bet ween peaks has been thought to be a
contributing factor in reducing or preventing patient
tol erance to various types of platel et aggregation
i nhi bilihg pEesent pryvepiiasfariherirelgtentol agpnfroiiedreleaseapmpesdtidsro a

. $i QR Eisin :
SPaPHPng § Rl RSB PR Whichitn SRARES-is00het aplasma profic
prbdntiedy singlbniorthe pasoid irefiletphaincal bynthe ademistriaon qfaead 81 more

SR S B R A B D YR

pepkgdteniishibien efaybe abntaibbd 8 day@ertdfuldps giriidles veldith cddgprise also
%Fkghgg myaLg ﬂrcontrolled rel ease mechani smt hat
al [ ows Tor ‘continudus delivery. The platel et
aggregation inhibitor may be contained in
nanoparticul a articles which 30 conprise also at
| east %8%%“’“5?&“15 g‘&@“‘*&‘t PSSR B igh e Enmegipte rehgpat (IRpdosage
EMBi2 5BBih28ked I8 pedbdio nt@Yal DFpically DReftis ko 2 PBIsHUId plasma profile.
gu t“partlgégate quIfled controll ed rel ease o

’6*%50 &% pBRE 120 nlagmaRlatelrtrggregpiicn ighibtotfepganfatignds observed
ditacldnbedratiog of taah M dodeRvitH@oudhi i GFles pRale a i
0,728,398 and. 6, 7130, 325 0 D‘f%’ig‘ét al . bot h p?gf&ﬁ_&on-
T Smectmligplsisy lprine Bytviewt eansrrul vhdngisiratiq tingsrpoiie
Sedhadoaste rBfiines (add theirtedulltait pulsgtitd P%%a ?ho‘iﬂes? BaveQeAfdutar

0

t herein. is a further objec e invention to

5 1t
Bppelosical gt theppade cipdnssoddnbysh thegh Fopsrasple the wash out
PRRIAPrévadbdds/ mé/ﬁll%ﬂaofml@ﬁltﬁéﬁgi coRBHGHEA! bl btk Bbt}imgén Paks

panoparti cl es containing sane, I1n a pulsatile

Prasrhien thevshh ek sontrdusng fstos in reducingioniieventing patientgplerance to
YhRub %Mﬂﬁdbﬁag%@gm&\qhﬁtgh@ﬁcont roll ed rel ease
I a

conposition which Substan ly mmcs the
phar macol ogi cal and therapeutic effects produced by

t he The present invention further relates to a controlled release composition
comprising a platelet aggregation inhibitor which in operation produces a plasma profile
that eliminates the “peaks” and “troughs” produced by the administration of two or more
IR dosage forms given sequentially if such a profile is beneficial. This type of profile can
be obtained using a controlled release mechanism that allows for continuous delivery.
The platelet aggregation inhibitor may be contained in nanoparticulate particles which

compnse also at least one surface stabilizer.
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adm ni stration -of two or nore IR dosage forns given
sequentially. Anot her object of the invention is to
provide a controlled rel ease conposition 15 which
substantially reduces or elimnates the devel opnent of
patient tolerance to a platelet aggregation

i nhibitor. Another object of the invention is to
provide a controlled rel ease conposition which

rel eases an active ingredient therein in a binoda

manner. This may be 20 acconpl ishees MBI T BANP K 87580891 US
conposition in which a first portiona@f,d cﬁgg%¥@31599PCT
i ngredi ent of the conposition is released i medi ately
upon  adiiiphStilae nRRifRA ¢oRrolRE Mithse Qﬁyﬁdsﬁ{ané’&m‘:l?&o hosg
a%tlve ingredient is released rapidly atter an initral _
depelgsed bermare disrbeské andotipimned inothe iUnited Bitates Patom Nos. 6,228,398 and
f 118 Delis,cdoSage ¢ . el et 25 .
5 e AP RO SRR B B PhE) B et byeingl ofthe
dieter s ipaar aromtths figld dndyalsmble fourdntherein. an  osnot i ¢
controlled fornul ati on. Anot her object of the
invention is to provide a controlled rel ease :
conpodi is a durthec aly Ed_m loéthe finveati@as ipﬁgl_idtl Ploatrelle@lirelease comﬁosition

I I ARl DI to r nanoparti.cles contalni.ng the.
SOLFRARe) BN 83l TG RGP oD 0o AAEra e gspEing th
aaing.ng b pplitile oaned ot Heonphadslneinnaggr egat i on i nhi bitor,
or nanoparticles containing the sane, is rel eased
either imediately or after a 6 Express Ml Labe

No. EXnBheS94etddf th@inv&itioﬂriQ@)ﬁr@@é‘ﬁEon%lleﬁeﬁ%e@%%{)ggon.

del. ime. 1o provide a pulse of platelet aggregation
iebely ehugs Sararecepeirtnad tegpruticofiabts prducediby the
afiminitrafibabotor 2OES m&g@qohﬂﬁi@ntsgﬁuenﬁélly.
nanoparticles containing the sanme, is rel'eased, after
a respective lag time, to provide additional pul ses of
the phat®beathiccPHIheHAtBR id 0 BrRided conf: o i
riod of up to tvventy-_fomljr Elours. Y Ahlgt efgsgt();})@g?s‘%b@
b sRbstmtiplbnrepuces er elimyaterthe devietbpoent of potiany wldrancato a
pR{IN b SdrBghtian ifh®bf. Ol | ed rel ease conposition
conprising a platelet aggregation inhibitor. The
pl atel et aggregation inhibitor may be contained in

NaNOPAKth& Wbtk oAb dhiEs i bl BBl Re cBhnasi
| east one su?%aqe §tabi§?§£€? ?5@%Fﬁ@?§§gfgcsgcg?mﬁﬁgm
Vhigh Frivases anrstivrieerpdionti thirein ind bimncdaloearier. | Thicknsybe
febihihed t .eqatian .i nhi pitor jch,. in
ppel?gt i 8%, rpcrx%(l’j’g%’:%%g 5 g%%%ﬁ%% N aepug SEHRHRt g geifve
ingredient of the composition is released immediately upon administration and a second

portion of the active ingredient is released rapidly after an initial delay period.

Another object of the invention is to formulate the dosage forms of a platelet
aggregation mmhibitor as an erodable formulation, a diffusion controlled formulation, or an

osmotic controlled formulation.

Another objept of the invention is to provide a controlled release composition
capable of releasing a platelet aggregation inhibitor or nanoparticles containing the same,
i a bimodal or muiti-modal manner in which a first portion of the platelet aggregation

inhibitor, or nanoparticles containing the same, is released either immediately or after a

-6-
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simlar to the plasm profile produced bythe ,

adm ni stration of two i medi ate rel ease dosage forns

t hereof given sequentially and a nethod for prevention

and treatnment of 15 ischem c synptons based on the

admi ni stration of such a dosage form The platel et
aggregation inhibitor nay be contained in '
nanoparticul ate particles which conprise also at

| east one surface stabilizer. The above objects are
realized by a controlled rel easExpresNiaibl.4beDNo.aw 815394091 US
lust 20 conponent conprising a firsAupappbaikeORNo. & 318599 PCT
pl at el et aggregation inhibitor or nanoparticules

c deleafime fgprovide s putes ofgidatelat @@fdgﬁl@orﬁﬁﬁﬁﬁﬁé}@akasg?nd one or more
a

f Ulation copprising a second population o o

o 8o PoRiog® S5 e i e fheeeim i riai Gpeo bl ceptaning the
comiepisntlaged, AGter SREFctiV 8 HiE! ﬁ%ﬁc‘ﬁ@ﬁ%%l%\xﬂ& of the platelet
particles of.the second conmponent further conprises ‘a '
nEEFGEREQR pbiordeleass dunng g periodfivpite Benty-furdueas e

coating or release matrix material, or 25 both.

Fol l owi ng oral delivery, the conposition in operation

del i vet®lterabistaof Bednventiepyisdeyptovia splivhirbl dosagedorms comprising a

‘ t.] ANt . : in.a.nul.satile. '
NSRBI ik 280 SR DB P
GBRTeERIndphibitirauaydedentpined in mwinopartihuddtepaticleggiicgainite also

,agkggth'iﬁ%eggﬁ oparticul ates containing the sane,
|

froma so oral dosage fornulation, to allow dosage
| ess frequently than before, and preferably once-a-day

dm ni j - 7.EXpr ess il Label _No. 825394291
o oL AR5 B o A Ao ot

pggteplmgmgmmlnmﬁmm uaml, ﬁmnafaifﬁamcpg?duzm plfl?éfaﬁé}ﬁ%fﬂghmstanﬁally
( el ea: u re ra y,utl 1 ze, u_t not
S 8 s BRP: pribed b s ami iomps ipgimpitiate rlease
flosagp fdmg therdod %ivah @dqhanﬁxll?\ aﬂk;] PERDbH ;fo Al a%g treatment of -
- atlons. ortion Oof. the tota ose nmay be

St SyplORE el ap v gmapirton of sich gidesag dertn. gihe platelet

. efgregition Fibdbitoninanbé Cohtdifedss Ghatpattidulte pARIRN ivﬁﬂ:h%ﬁzbﬁl&} also

%ﬁg%iznme and, .therefore, therapeutic outcone for a
€

t RRSREeCS iz ng a platel et aggregati on i nhi bi t or

"including but not limted to, the prevention and

treatpent of i.schem c_synptons. This approach can

f .
r epl at¥ P8KGeIHE realired by agontralisirelgaseicomposifndiaviog a first

éahpontst cOngrising i fi pSpulafdhoha @I&né@%@@kﬁ EEhiboY

tinmes .a_day as. adjunctive therapy e prevention
%?BP?TF%‘H?%@HWMg thesamarped 35a¢pudepsponent Phmprltentomprising a
dcBMRTdpaRtish 5 FIALRL 85rdoRtich ﬁ‘aﬂi%h&oclr'nﬁgo %H&l}]fale‘é‘ Qontaining the
rel ease _conposition for~ the control ed rel'éas e et ™a

Prst dhein gent4ining ppiticlss pbihe secondpmmambhtdidsr comprises a
B6ditiad i ddAStituent comprising a release coating or release matrix material, or
both. Following oral delivery, the composition in operation delivers the platelet
aggregation inhibitor or nanoparticulates cdntaining the same, in a pulsatile or continuous

mannecr.

The present invention utilizes controlled release delivery of a piatc]et aggregation
inhibitor or nanoparticulates containing the same, from a solid oral dosage formulation, to

allow dosage less frequently than before, and preferably once-a-day administration,

-7-
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R of e SRS his TS h SRR

ame. In particular, the present invention relates to a
controlled rel ease conposition that in opéeration
delivers a platel et aggregation inhibitor or
nanoparticles containi.ng the same, in 15 a pulsatile
or conti.nuous manner, preferably during a period of up
to twenty-four hours. The present invention further
relates to solid oral dosage forms containing a
controlled rel ease conposition. ,20 Preferred

controlled rel ease formul ati ons g essMARBRNENo. EV 825394291 US
formul ations, diffusion controlled RRWB{’&Q{}%O 599 PCT
osnotic controlled formulations. According to e ’

| Bkakind PatienPodROidrRB a af 091}13' ! NI
releasegB?E#EQLately to al oﬁ% b?%Fg%??ngﬁéggogwﬂbdrdm”e
eftoald prefesgbly ytilizes butaenbnlimijedior ¢rodablaormilgidngtdifustims@ntrolled
I ¢8R s . € tine. period.. The invention
o R b IEBE Ak iop A gt igose oy be

t Flvaaprbiomiediataly oeiltewfarrapidlonh of eftat. MEHRtiSvenBEHs hikdFal iR

o] : egat.i on inhj bitor including but not
PRk pRRH SBRUARE oo stk bRl b Rome aisatments
syaqpiriogs plaldie aggrogatibi dihibiek alcRGidgbat MR 1infild to, the prevention and
noparti.cul at.e conpositions of the type descri bed
_ | T PETRONymtiphad P{ﬂﬂ!’%
dagpeegati@pinhibivaabldts il ©hiiohe wihrdd Bhifiktc AL WS SRkl 9 Hay as

inhibitor is ci]ostazol, or a salt or derivative

t }HeYEBYe thempyapdherreveppy andipramens of isshegiGagwRats. US

Attorney Docket No. P 31,599 PCT The present invention

rel at also to nultiparticulate conpositions of the :

type . dEPESFH Eyenifnalsoirplatgh fohcantrellssemelified releadeabmposition for

PBE Eorlofsd deaang! Bitc! Lhe .

mul t gpart. cul gaéfog.a \f)géeé%? %épte%%%{' glrﬂ{el%igl? ﬁg% g%aeﬂr"ggs containing the

B TP BRifiEiHata the Prasent inyientiny nelpted ¢d acdnedlicibslensepbnposidsrethat in
RRbRaM; are j t 0, pr.ovi de .

R ROl 0n B B I PHRAE SRR S, i

GRYERLSIF sentiguonsanpanerapreferabiindirimgagleribdatt wpre swatity-foubRours.

readily apparent to those skilled in the art fromthe

followi ng detailed description of the invention. 10 9

~ Expr ed8e psant ingignsion Rothe B¢ 18258 S4IRDdkalldBsagAlfiraik Reytaining a

Rogkiod NAeasE: oigdn PCT  DETAI LED DESCRI PTI ON OF THE
I N\VENTI ON The present invention is described herein

using several definitions, as set forth

Preferred controlled release formulations are erodable formulations, diffusion
controlled formulations and osmotic controiled foﬁnulations. According to the invention,
a portion of the total dose may be released immediately to allow for rapid onset of effect,
with the remajning portion of the total dose released over an extended time period. The
invention is useful in improving compliance and, therefore, therapeutic outcome for all

treatments requiring a platelet aggregation inhibitor including but not limited to,

prevention and treatment of ischemic symptoms.

The invention relates further to nanoparticulate compositions of the type described
above and controlled release compositions of the type described above in which the

platelet aggregation inhibitor is cilostazol, or a salt or derivative thereof.
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bel ow and throlghout the application. 5 As used

herein, "about" will be understood by persons of

ordinary skill in the art and will vary to some

extent on the context in which it is used.. If there

are uses of the termwhich are not clear to persons

of ordinary skill in the art given the context in

which it is used, "about”™ will nmean up to plus or

m nus 10% of the particular term 10 As used herein,

the phrase "therapeutically effegiiy®aamuaiNo. Sivadds304291 US
mean the platelet aggregation inhi bAdRfeydnseRaeNd. P 599 PCT
provi des the specific pharnmacol ogi cal response for

whi ch Theprpdeat iab@tion g:8ite0Mol t6 ultitRhhR comPositions of the type
agn1n §f?%ed,y .a significant nunber of subjects in

n&EFBFT AL ey ¢ Danoparticidate parfieley therasehisn Eirmabie paratles of

a tehaiapautiigsl | y effective 15 amount of a platelet '
aggregation inhibitor that is admnistered to a

particul ar subject in a particular instance will not

al way sphbi ' | ' ! ' - o L
o285 el LSRR 08 oo ggoion e
s Gy argbexplanateryrand atednionded t¢ providp Buthbomplayation of the .

Gl N kKil| inthe art. 20 T
i B E P Ot bl SRl e n B ol L et By

nenpaent intihash skilled io ieraaiciran itedolldwing &ailed d&seApRonadf the
dﬁ§&&55e particles, pellets, beads or granules
irrespective of their size, shape or norphol ogy. The
term"nmultiparticulate" as used herein neans a
plurality of discrete, or 25 aggregated, particles,
pel l ets, beads, granules or m xture thereof
irrespective of their size, shape or norphology. A
conposition conprising a nultiparticulate is described
herein as . a "nultiparticulate conposition". The
term "nanoparticul ate" refers to a nultiparticulate in
whi ch the "effective 30 average particle size" (see
bel ow) of the particles therein is |ess than about
2000 nm (2 mcrons) in dianeter. A conposition
conprising a nanoparticulate is described herein as a
"nanoparticul ate conposition". -10 Express. Ml - Labe
No. EV 825394291 US Attorney Docket No. P 31,599 PCT
The phrase "effective average particle size" as used
herein to describe a multiparticulate (e.g., a
nanoparti cul ate) means that at |east 50% of. t he
particles therein are of a specified size.: : .
Accordingly, "effective average particle size of |ess
t han about : :
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‘herein refers to t

5 2000 nmin dianeter"” neans that at |east -50% of the
particles therein are I ess than about 2000 nmin
di aneter. "D50" refers to the particle size bel ow
whi ch 50% of the particles in a nultiparticulate

fall. Simlarly, "D90" is the particle size bel ow
whi ch 90% of the 10 particles in a nultiparticulate
fall. The term"nodified rel ease” as used herein

i ncludes a release which is not_ imediate and
i ncl udes controlled rel ease, exEdnereMaildiabglo. EV 825394291 US

sustai ned rel ease and del ayed r el eaditemeysDauket Nedil,599 PCT

“time delay"_as used herein refers to the period of

ti me bet weenPEIAILEBREFSRIBENON OF THE A¥YANLITON m

conprising the conposition of the invention and the

r el eas &hgiresepeinyeatipy is desnyibedherin ufingsaverabdefinitivu,a set forth

C BRB& he term"lag tinme" as used
'%E&MEB&%“}@H%&FQ@' bet ween the rel ease of the

active ingredient fromone conponent of the

COMpPOShij Lhe release of t active i,gredi_eht,
from a‘lr&}%)ltlﬁggl ajg'g’rrpa%ﬁ%tnfv ﬂg e?‘héérs(tzo % BFEensief OT{’}‘E‘W Hedlfin the art
" erdoelidiblagy to asmeiexteht g it ddntesd i hicht if 05AL IPthére B Wk dTthe

.worn 25 away, dimnjshed, or deteriorated by
¢ o i3 oy it Pl o iy B iy e e n which
" Yiishfseed i“aboue Ol mdah @ to Jss sSARRORIEbINhE BirBEfardtOm.
formul ati ons which nmay spread as the result of their

spont aneous novenent, for exanple, froma region of

hi gherAs dsed RétéinQhe piyRI SR R By - A

g Label o EV 825304291 US LR neeaélq"[‘)’é‘%:kséltﬁ%ﬁ%%?%e |
?‘%’§§aﬁgﬁ?$atﬂ?énlf‘@%d°%ﬁ&ait Erowm_ thespeeidic pharmaseldgical response

hF @hidh R\ RtSle @l Rr i idlibiRn & awﬂijﬁ&er@@}ﬁ as gl{iﬁgaglf Afnb§e

reﬁ%l:t .of thelr novement through a sem -perneabl e

ERISFE Henaeth phthy relavant fraatspend f It f5i egtpbasizsd text a thesdpeaivatinefifective

tRAAlE 4fQ AN dpBRpdtS iHONGEM: 'a.g,‘ﬂﬁ & articalar subject i

f or mul at iI%ﬂ ongglﬁ% o S| ggg;ag?tat e'srtreggr%{ogar'}?ﬁmglaf’"bjm ma

NESFEHRF iostapgearill nobatparsi beiebioetivedmtseating thy candiasétisebses

| Qﬁgfn%@l@ﬁér&ﬂ, v ﬁl@hétp{uch E&?F@fs %ge%gd ti) BY§ g}ei{)%&tltg%ﬁgétge%gvc

a nanoparticul ate ctonpositron conmprisin r
\RATOERE Rydhgse oS ekill fnale art.pl at el et aggregati on i nhi bitor;
and (B) at |east one surface :

The term “particulate” as used herein refers to a .state of matter which is

characterized by the presence of discrete particles, pellets, beads or gfan‘u]es irrespective

of their size, shape or morphology.

The term “multiparticulate” as used herein means a plurality of discrete, or
aggregated, particles, pellets, beads, granules or mixture thereof irrespective of their size,

shape or morpbelogy. A composition comprising a multiparticulate is described herein as

a “multiparticulate composition”.

The term “nanoparticulate” refers to a multiparticulate in which the “effective
average particle size” (see below) of the particles therein is Iess than about 2000 nm 2

microns) in diameter. A composition comprising a nanoparticulate is described herein as

2 “nanoparticulate composition”.

-10-
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inhibitors for use in the present invention include
cilostazol, and salts and derivatives thereof.
Nanoparticualte conpositions were first described in
U S. Patent No. 5,145,684. Nanoparticul ate active
agent conpositions are described also in, for
exanple, U S. Patent Nos. 5,298, 262; 5,302,401,

5,318, 767; 5,326, 552; 5,328, 404; 5, 336, 507;

5, 340, 564; 5, 346, 702; 5, 349, 957Ex15¢5‘.3$13ﬂ45&311§¢39982§694291 uUs
15 5,494, 683; 5,401, 492; 5,429, 824; Attdddy Bddket No. P 31,599 PCT
5,451, 393; 5, 466, 440; 5,470,583; 5,472,683,

5, 500, 204; 5,518, 738; 5,521, 218; 5 525, 328; 5, 543, 133;

5 575, THoPhES Pociag vegiad Pl ot igad by oo,

5, rﬁlﬂﬁpahic&]até(,e@fh néﬁopﬁmcuﬁteﬁﬂﬁalﬁ%t at@e@l?go‘ﬁ 3Bihe ?arggli:s therein

628, 981. 5 643, 552; 5 718, 388; 5,718,919 5, 74

5, %83 a@ﬁ%CJﬁedé’YGzlécS‘ifé‘“g'@ (sEigctps @veragepagichpsize of less than about

6 ﬁﬁ@nrﬁ%dlaﬁﬂgﬁ’héﬁggﬁl Gat 2 59%0¢ t@]%ﬁ; 1

2% @%316 029: 6. 375 986. 6 428 Bld4. 6‘2%§§ﬁ9§m%qg$§8§““““
mﬁ@llﬂ@“@%z 285 6592, 903: 6. 656, 504:

6 742 734: 61745 962° 6.811. 767 6. 908.626° 6,969, 529:

" 6,976,647; and 6,991,191; and U.S. Patent Publication

Nos. 20R¥5mae1sthe panisio2ize dalay WAGASDIBEMBEparticles in a

2CORB e B oRnDh S IR B AR s o or e

ZGQWQQSQ?BWHQ@@ﬂ@QQQQBS 20040208833, 20040195413;
20040156895; 25 20040156872; 20040141925; 20040115134;

 20040105889; 20040105778; 20040101566; 20040057905;

200400882 67n 20e40fd3R2025:2 004004 8242 20040 k5dh4se which is not

2RO 621 5901 0BRI 5058t o868ed g0 omisns wlesse and

208360239@68; 20020179758; and 20010053664. None of the
above docunents descri be nanoparticul ate conpositions
conprising a platelet aggregation 30 inhibitor

[N

- Anor phﬂles:emimﬂnhe delag'i & Gse@ MERAS ifdrd RS tha! Rrid@ B¢ infeCsbtween the

fo in US Pat ent. Nos. 4, 783, 484:
Jé%’s °I agepsagps fprmecomprising She eomppgitign ef the) gavpntion anid the

Eae;mm umbﬁveua@e&emmwpm%%odé& th@kbOr ney
Docket No. P 31,599 PCT As stated above, the
effective average particle size of the particles in

the namepant 4 liabeaCi® Asrein 0fer0b thd G fb%&o%@ﬁ the release of the’

|nvent|og is_less than about 2000 nm (1.

ACEYSREedient Bom Ao sempenent ah b icrmnpesition mldﬁée pfrlwe of the active
| ingedibAt@om dndtheLéonfohbnt O MY ehARGItRAr L1 Cl e size may |
be, for exanple, less than about 1900 mm, | ess than

about 1800 nm Iless 5 than about 1700 run, |ess than

about 146 G} -

SDout ThE ROl AP ok £38ch e wom
Eevdimpobed oy d¢t§§§att=¢1bmﬂla b@um of 8dStanees within the body.

The term “diffusion controlled” as used herein refers to formulations which may

spread as the result of their spontaneous movement, for example, from a region of higher

to one of lower concentration.

-11-
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| ess than about 1000 nm | ess than about 900 nm |ess
t han about 800 nm |ess than about 700 rim |ess than
about 600 nm |ess than about 500 nm |ess than about
400 ran, |less than about 300 nm |ess than about 250
nm |ess than about 200 nm | ess than about 150 10 nm
| ess than about 100 nm | ess than about 75 nm or |ess
than about 50 ran in dianeter, as neasured by

li ght-scattering nmethods, microscopy, or other

appropri ate methods. The nanopaﬂﬂrgsg lela%@lrﬁ W@S Wo1us

exist in a crystalline phase, an anojf
sem -crystal | i ne phase, a seni armrphouseyg%%@(gt %P 99 PCT

m xt ur to al.l ow
smal | e?jitgﬁ d Bmg%‘?%@g%?n,dag}lﬁ%rhe mﬁ%@p@&?‘#@lﬂnéf"émh may
c&ipadgs thegpsudifol tﬂw xmxemm&mmglemmrpemml théinbrane into a

| v bi | a ires smaller doses
%b%tﬁﬂ%?ﬂ:&?é’l ‘% g&:nl:ra o&gtéztt){%ﬂqsp g%élile %CW@ thleo
pfblrmulamm‘mﬂht [v@mﬂdie,s ofitie-mdag@par t i cul at e conpositions

whi ch conprise a platelet aggregation inhibitor. In

ope enbodi Eﬁen{: of the invention, the platelet

aggr eé\gﬂ"B?\rqu o Cpmpositipns Comprising» Rlatelet Agartgation Inhibitor
nanopei:tl cul ate conposition of the present invention,

has a 1BFBESSH FYSRYqnRFOYifkesta fanopsiisulate @@mpgneaccempﬂsh@mamcles

t‘hﬁcmom;ﬁis@tmg graee%faggegdueﬂ HBMBP a}’i@ ﬁéeb & t%' étsur[r
ai conventional dosage form re I iren
s Briattepeples ghplatglet sasresation lbhlbmrs fmﬁmn mﬂﬂpmsesnt werion

iifcthdee; | f 1 esent
R B T S g o
Jire deserib c‘ia‘!?dl].ls B9y Yoehl4n684adanepaiifars achbosent@positions
AFEREGIbel BRY il B <R 1@'1?§| i RS §a2§§ 2'6? Oﬁ,fﬁztzl%ﬁe 18767,

adm ni stered i'n ven
ReR6:084:t5 2814885, %ﬁrﬁﬁdsﬁ B40764p6,886T7GhH 54005 5833,489; 5,399,363;

3951 68050100 095 TRLRINEL fr 71805 RELLA. S 485, gnqﬁgﬁﬁgsg%ﬁ 472,683;

| 'owi’ng iArtral’ dosae
§é9ﬁ> 8e4; 5 smass cﬁe‘is’alri?abi %szpﬂ;mnamsmemssz P60y 5islss, 194; st:m 448;

SRS 90 S A%, D5 B SO0 L s

BoRkeY7; N§22.P38 5,898 PCT648,550.08,718883p5, A1 £YBE: 5,747,001: 5 834 025;

889 0B2L BRSO 808 WA IR, S Dol 05 BLRTIR, 008 o,

@a K. &926,375, g%fe &mes 8uhai;\43tlh€8@3@§ 3i°8(D 6, 5&232@36?92 903; 6,656,504;
e elivered a sarre
G Pt TR AL 1B s e 2o B 647 nd 9, ama
03) Paimt,RhEhdaﬁbn Nbﬁ 2p0:amiceats momfm %osdzhkﬁst 96050233001
%5@46}8‘?3%%@%0% & 2 ﬁ i an subj ect
P8y 4405 91421?%&90@356% é@%sow%z,@&p@@omw

zonmsﬁm mmsmsvhmoaem@o@é @b@d@bs%gﬁgﬁ@iés‘aﬁ‘s, 20040156895;
JoBS A o880 1534 3000 05

00401 200401 41925; 20040115134 20040105889; 20040105778; 20040101566;
20040057905; 20040033267; 20040033202; 20040018242; 20040015134; 20030232796;

- 20030215502; 20030185869; 20030181411; 20030137067; 20030108616; 20030095928;

20030087308; 20030023203; 20020179758; and 20010053664. None of the above
documents describe nanoparticulate compositions comprising a platelet aggregation
nhibitor Amorphous small particle compositions are described, for example, in U.S.

Patent Nos. 4,783,484; 4,826,689; 4,997,454; 5,741,522; 5,776,496.
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a non- nanoparti.cul ate conposition; and/or .(3) a Tmax
for the platelet aggregation inhibitor, when assayed
in the plasna of a mamalian subj ect fO||0MAng

adm ni'stration, that is preferably less than the Tnax
for the sane platelet aggregation inhibitor delivered
at the 10 sane dosage by a non-nanoparticul ate

~conposition. In an enbodi ment of the present

i nvention, a nanoparticul ate conposi tion of the

present invention exhibits, forgg f

pl atel et aggregation inhibitor g?gﬁéaj §%:€VSE§¥?§ELE$
which is not greater than about 90@60 X Pd¢

the sang spldat gb@et hE 2] QR 4ahibi tar delivered

at the same aosage by@%%ggg%r%$m%?ﬁs’%cﬁf eepam‘ﬂ‘?s’m‘ﬁ‘

c dAppertichlate. comppsitierheitheprosedi imeaitivn & leds RIBANILERS0D0 nm (ie, 2

[ artic e conpaqsi ti on-of the
| PGB M iahldr AU IRIoF e E QTR St o et apegnee
a pmnalesizeunaa@g,ribgatanmre lesdihbn mﬁxtg %) %m%ﬁ'ld%@ﬂlaﬁ Bedue| t §bo nm, less
reat.er out not eat er
o af 2008450l 8 bt et S0 gisshan bt
t mm i dess BA%HowRaBOTHEAALR BB hm3R% mglpéb%@ 100 pm,

r thap(ﬁbou 25% not greater than about
ets s %‘?’éﬁl{o& QU0 s than sl 9 » lggsdbanabont {8 nmblesx than about
1m 1) led3 @hanGbERIGB0 niREs tﬁp@éﬂouts%o%n g&? thhn aﬁtg.{t 4?6‘1?:,% less .

at el et gregation inhibitor I vere
sg’ﬁ‘é ‘g%‘% e%%h?@r%%ﬁlﬁﬁéﬁam leas than abovti2fiosn, tléss than kbout 150
afin BRI EBBAEL 190 nbd) fes PSS SV n
nanopar ti cul at e corrp85| t%?on E)?i%ﬁ 3rl%§thanabout150mnmd1ameter
| FRTIFEBH DL Lightispatisring methests madrescopy, @nal’,hﬁzr dppropsiate methods.
pl at el et aggregation inhibitor contained therein
which is at | east about 50% of the Cmax for the sane

- pl at elTde nagppedtigalategarticies knabiexisrmdmmmhase ahenGphtas

£ sdi- C ositian. Inp other
gﬂn%f;hgl ?re nltés?'yég%iﬂn %I? selééeﬂrl] a&'ln %hou ?, olrﬁémxture tﬂere fh
nanoparticul ate corrp05| tion of the present invention
may e x for a platelet .
nqur ot ion i Blipg I8 imeforatid Ssolor shevhs Ermopatispac
|cempesityonfithe Hogunt :avenlueasﬁmmeﬁaoﬁmaﬂtlatxﬁ%tnd&am&te

| east about 500% at
%glgi;{etr Bes S? ﬁ%&’&"o‘ﬁao‘”‘#ﬁﬁ"% g‘é’t‘ gt as;eRseRared: o pRoEGonuRtgRal, non-
naupppstisnlatesovppiitidraiveticiNompEse Bﬂlﬁt’&%?@legdﬁon b6 G one
0% at about 900% at

99
PR fnehl bt e 50, b el sermgasom nbbinr. e wiupsere i th
abmpt!rtlcdl%@@mpedmdrﬂiﬁlﬁe 0@t indB080hadth blo8RihbiBRAH is about

Lo Ty

OW g out 1500%  at | east about 1 00% at
PO R Rl

t agerqgaton inhibor when@durnigered in 4 eonugntional

ddmagki fohﬁOWotgélﬁiﬁtﬁﬂlrﬁe]ﬂ&nthebﬁ@alt@ag%]@%atﬁ)ﬁ TMISERE Wiat el et
at tThe sane dosage by

éﬁ% egg i nhi bi tor delivered
S iR PR UIoAR SOTIRREO Pt o R R A D TE Nt
%aﬁaﬁl&hﬂ@&ﬁﬁﬁi atolV% kRRer, AbARAORY L& WbdhE20% or about 10%

ition of the
great T tlslan the platelet aggregation inhibitor wh_en administered in a conventional dosage

form.

The nanoparticulate composition preferably also has a desirable pharmacokinetic
profile as measured following the initial dosage thereof to a mammalian subject. The

desirable pharmacokinetic profile of the composition includes, but is not limited to: (1)a

-13 -




present invention exhibits, for exanple, an. AUC for a
pl at el et aggregati on inhibitor contained-therein
which is at |east about 25% greater than the AUC for
the sane platelet 10 aggregati on inhibitor delivered
at the sanme dosage by a non-nanoparticul ate
conposition. Iri other enbodi nents of the present

i nvention, the nanoparticul ate conposition of the
present invention may exhibit, for exanple, an AUC for

a platel et aggregation inhibi tOExprséa'i\Haé}mh%QmJ1%"\/eéz'3394291 Us

which is at | east about 50% at Ieas
| east about 100% at | east about 125% %%?east ak%ustggPCT

1 000/
| gﬁ"é‘%f‘”?‘s’e bERR! oghation Bifhot bk AR 0 pERRY b Sammalian
S%Bga*«imlnumwmblm tts [36B4blyadredigralein thdOL)) for 82Q%me
abou at | east
a%’a*‘“’%@sé%%g o ifiRAEE ociverc Ao SRR R by Ol b aciowete
a@omm@pn,ad@dm (Zlﬁﬂ%UGifOT |ﬂ&aﬂitf(:)loﬁihggo fetggtlﬂﬂ%}?&iog \ﬂtfkﬁga%sg O/ed in
eas at | east abou
28 gl o0 sl 05 PR e bR s Dty e
atbaw the POBO for tla:t saine phiteltla@uttoalidh MRIbIRE déIRAFH 28MO SHme dosage by

"1100% at J.e st about. 1150% or at 20 | east about

10

15

20

25

30

SohgPRaalate fompostian; A0 of 61 atThre- enithe plgtelat agasegation inhibitor,

agmnegayewm theybdpid Sa mARLhVAI Bl dWans ATBnHeARESHAYs
n nopart] cul ate conmposition. The invention
&%WBB’?E%M & Frop 5r thecamg platel e seerseation inbiltier deliverefiat the

PAmE dBEQK b 8 hbeniophiib@aRbohPsiginat el et aggregati on
inhibitor following adm nistration is 25 not
substantially affected by the fed or fasted state of a

subj e ah BEERELAM of B p F&Eﬂ%?x@g&%ﬁp a ng&bﬁlm%%ori)&%monfof the |

there is no substanti al t he quan

rEe ‘E‘ff’n'é@‘g?@&aﬁ fonexample, b Ttnarforaﬁb}sﬂ@tcbmgmgatidmnm&”t@
QbniRindl flcRin # 0 LR

n a?l opart |cc ul atggEl g%%%%glﬁe% %%II ?%Ohgdo rr’la ?§§1? ePEA" tﬁ\hstaﬁw p?a%%}et
\Pegrseation ighibites deliverndat the shme dessgyed nmn@nop}lrﬂnmﬁtmmiposmon
IR b rption o

ci | ost %t%,q Hﬁ%mé?fﬁherﬁ:rge as‘ﬁg&%e nthg r%% At ugart%%omvaotﬂﬁon of the
PESeNt imvgptionyndy exbibic foricranaile, arPiti ona plate&tt wggiegatidrhinhibfor
EHRAES PRI W HEPE sl et ndER AR s, mobroatel BBt 70%, not
ereaten than ploows 6%, nm@esier tioh ebouTE@%pmmwer ihamathit 3096, not

Bl B0 R R E Rl Uil PR 5O nf Bt b ol P

pfeatentbdn abpak U6, ormobgreatacth@psdut 5% S0k aGL, fEQRY Qe et
Lea ect ¢ | i.ance, as the sub ect
%%%ﬁ%gg mﬁ‘g)ét i ehvg‘ﬁiﬂ %‘ ‘P yé‘r’é’“t“éﬂ‘?ﬁ?ﬂlca 3E?§§€'P°S‘t‘°n

either with or without food. This is significant, as
| iance an increase in the

W t-h oorgx?? il?" eeCtofctg re e ul

medi ¢ T8RO R Presiht BHetRe, preaerarinvlatiiprpgsitionef the
pedtinbinvaition $xkibits) orREARHIE] DG, FRY pRReIQRSSEYAPn irhitftor
contained therein which is at least about 50% of the C,,,, for the same platelet aggregation
inhibitor delivered at the same dosage by a non-nanoparticulate composition. In other
embodiments of the present invention, the nanoparticulate composition of the present
invention may exhibit, for example, a Cp, for a platelet aggregation inhibitor contained
therein Which 1s at least about 100%, at least about 200%, at least about 300%, at least
about 400%, at least about 500%, at_leaSt about 600%, at least about 700%, at least about -
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i schem ¢ synptons for poor subject conpliance with

pl atel et aggregation inhibitor. 10 The invention
enconpasses al so a nanoparticul ate conposition

conprising the platelet aggregation inhibitor in

whi ch adm ni stration of the conposition to a subject

in a fasted state is bioequivalent to adm nistration

of the conposition to a subject in a fed 15 state. The

di fference in absorption of the conposition of the

I nvention, when adm nistered i Bxpros MaNLMRI SOV BB5394291 US
fasted state, preferably is |ess thaauahepbo8eViNol B$E599 PCT
than about 55% | ess than about 50% | ess than about

: 45%% a&Sﬁastd’baﬁl BDuIbt 16430abouEEIDOY) 8l Ve APatRRPHI00BD X0 1ed € Sout
gg&L? 30% Ies t han about éSW | ess 't han about

Ieastabopt 1260rat Kaskabom 408t loapeaput 16067, x dsast about

t 6090 Whst 2Bbut 070096 38 1k AAB0R R 880% 3t ot I 1900% reater than
enbodi ment of the invention, the invention enconpa%

ahedmpoSr thepme platelst a@mn@m@hmnat ddlizered githegae dosage by a non-

5 | BBhkiehatELEbdtidNe adm nistration of the 25
- conposition to a subject in a fasted state is

bi oequi val ent to adm nistration of the conp05|t|on to

a SUbJ 1?13151 Kb%o@mfeﬁfgf)el | tr(%en{ Ay t | Cxﬁ!gg}{an§u]a% el glqwgﬁlaox\{ of the

e S given:
Pprase@lt mvela@gree@}hits, ox ekanhplb ainochAdm arplmleatggﬁgatmdnhlbm

PSRRI G RE0, L, ohe P A e e
10 baggmgatmaﬂnhibiton delitdred 206 Garfdoses ?9 aTBg-gﬁr\t?hﬁlcﬂl%)cofn@Bsmon
6] max

etween 0.8
N7 sRBRIEES of o prereat Bianions theporwaniyaIcEaBposifgrof the
r pregsenin0enfiof Wiap @SIEBY, forléxaBPRYaDADENU ¥ Fh@l&? é’g@%ﬁﬂ&?ﬁh:bltor
t wo. compounds .0 Express Mai| Label No.
8?5‘?@%’98&“% hﬁﬁltl%?tﬁ@ﬁt %BEW%,%Icaqta@t 294, avdepst about 100%, at

At Abciit :2&% &ﬁleﬁﬂ@ﬂéﬂt |1sfm dmaijt%eﬁt 1t79%E&kr195a€ab%u%és at least
90% C must be between 0. 80"

15 oS Aot @oubas00, of ot et 27t FessAben J003poslesst about

1350%, atllogst SFROMALS, Iamhﬁhso& A5PRSAt 1da O hbOtt 5?)6% étﬁé/a@{‘éﬂoﬁ{‘sm%,
dﬂ&%%%ﬁosed to have an unexp ectedl%w ramati c

PHEROGr %}fl?qsfeﬂbow&épcﬁ i lsasbahopt %t lgpst about 750%, at

aehwt #bost @JD%' apieas& ghat 853K feqﬁtab&ﬂ ob! zR'zéaQJ abb d950%, at least
s faster dissolution 8enera

o -ra%g'etépo saéﬂeaatfaboﬁdpﬁ%ﬁ 3 heasipbent HPO%; ¥ densi abamlllﬁt)% or at
20 Tausi AREOMOOU Al imAlK ADC BF B sJBrﬁt 5\9{@1&5&%@1@?@1&&&%’

. of the platelet aggregation 1 nhi
. ebiyened 4t dhy same daspec bhea nen-naneparticelgig ceypasitin.
inhibitor's dissolution so that it could attain a

I evel 16l B9EntloR edQads 2 nanoparticulate composition whercin the
pharmacokinetic profile of the platelet aggregation inhibitor following administration is
25  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 platelet aggregation
inhibitor absorbed or the rate of platelet aggregation inhibitor absorption when the
nanoparticulate composition is administered in the fed versus the fasted state. In
conventional cilostazol formulations, i.e., PLETAL®, the absorptton of cilostazol is

30  increased when administered with food. This difference in absorption observed with
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The conpositions. of the invention preferably have a

di ssolution profile in which wthin about™5 m nutes
at | east about 20% of the conposition is dissolved. In
ot her enbodi nents of the invention, at |east about
30% or at |east about 40% of the conposition is

di ssolved within about 5 mnutes. In yet other

enbodi ments of the 15 invention, preferably at | east
about 40% at |east about 50%4, at |east about 60%

o least | about 10% o 3, | pabxpRaMBIRA P rasisi us
Finally, in another enbodi nent of thenl n?)’efg{)l on, P 31,599 PCT
PlcehinBbaY ciftstab QIS inuBBHS i ; east about 80%  at.

| east about 90% or at Heleslég 8@3%@{; 'Iil&%‘%n 8?_3’1??%0*%% fvetion

c GMpremes this prablemi ssol ved wi t hi n about 20 minutes. 20

Di ssolution is preferably neasured in a nedi um which

is discrimnating. Such a dissolution nmediumwill

produc Belnaﬁ:.]s of@rdpsage fdrazgelni?h ﬁlibsﬁﬁd(ija_uly ieﬁ;:ﬁi:ﬁ;é& ‘ﬂﬁ%ff@:?_folf&‘d& include
p . having very different dissolution profiles

R e i U Ehilag, e Brisauh s o e 8 th subjest
pesiinot heed toénsing that ey diexslahdih 1698 eftfier Hith QPRARHIIFRSH. THN is
e>s<ien§glcarty di.%sol utjon nmediumis_ 25 an aqueous medi um

cORT AT oL PIgEh compliansg an Mcreats 1 thesngdical eordytion for

Owhi2h thd pladeleeipgicitionGihibior i Weimd TR LA S5V Serva i De

carried out by spectrophotonetry. The rotating bl'ade
EPHROHC PR OBLER Pt AH 6 SpBENIFS with Potslol agiogatiommhibiton
di ssolution. An additional feature of the
nanoparticul ate conposition of the invention is that

30 parTﬂth‘%‘ﬁti&ri@fc@rﬁf)asg%%s% Qq{aﬁﬁ)aﬁﬁufaﬂac%mgpﬁtl&gé‘(}nll}:ﬁ_?g% the

have an effectjive average particle size SS

abgiglet sasergation inkibigerdnehioh admirigtration f thmedni@aitivn to a subjectina
bRSBYSEe id i igle -17 {. ress Mil_ .
Lt e i tiofadaRBt b sk ldh e corbb e HR S el R ra
Fats99 PCT redi sperse so that they have an effective
average particle size of |ess than about 2000 nm in

di aneter, the conposition may | ose the benefits

_ af f or ddg dfierdnge mAbsarpting dthie @ingoeiliet of thg@vagiah) when

| AR ERE 1 (R F sl i gul ate torm This | s
because nanopge?tqu{:s{d ,atgga%tegg%gegg{egﬁr%lf 18 %ﬁéﬁaflt%?qtgh?"t "?@Sﬂ‘a”
Shant 55, Jess Bin abivat H6,tless tles aboutEss lesothimsbopt 40°6 16ds than
3985888 1QNmLNRI ted b t Licles dg not. -
R kORI 100 b 3PN e it bonChove, ess than
abont %, feat thamabouhkds, lesk thap 2H0a 5% gl RaAdbo 6 3%.

particles are formed, owing to the extrenely high .
surface free energy of the nanoparticul ate system and

t he t heomvmdibodimient ofdiid vidigioh Qhe Rvtmtiod ehdoRipassfa BHFdRIton
Egrgnlpllgstilllgotﬂe i}ﬂteﬁert ggegreegggcrug }/I]hib\l/é{)}' vrlfhct:rtz]ig tlieo:irdgailgi!sn(?a?iog fof tshléC "

composition to a subject in a fasted state is bioequivalent to administration of the

* composition to a subject in a fed state, in particular as defined by Cpay and AUC

guidelines given by the U.S. Food and Platelet aggregation inhibitor Administration and

the corresponding European regulatory agency (EMEA). Under U.S. FDA guidelines,
~ two products or methods are bioequivalent if the 90% Confidence Intervals {CI) for AUC -

and Cypa are between 0.80 to 1.25 (Tmax measurements are not relevant to bioceguivalence

for regulatory purposes). To show bioequivalency between two compounds or
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aggl onerated particles, the bioavailability of the
dosage formmay fall well below that 10 observed with
the liquid dispersion formof the nanoparticul ate
conposition. In other enbodinments of the invention,

- the redispersed particles of the invention
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(redispersed in water, a biorelevant nedia, or any
other suitable liquid nmedia) have an effective

~average particle size of |ess than about |ess than

about 1900 nm | ess than about Efprdl30@inmabel K6EV B29394291 US
about 1700 nm |ess than about 1600 AfiomteBscKePRH. P 31,599 PCT
about 1500 um | ess than about 1400 nun, |ess than

abbuinist 306 conditibegmirdanto Baaipe’s EAOOA @H’ldeﬂuﬁﬁ Sthd b@)@ Cl for AUC
n _about 1000 ran, |ess t

abo 100 I t

Biloebern 3 1 B33 i B oB o mm st tetseoen B4R fab it
700 nm |ess than about 600 nm |ess than about 500
nm | eBg rahepartaRRp I run,
| ess t han g{gjgut ZSOCOerJHr% Qitlpgls)ghtg %glﬁmﬁg%?ﬁ %Sgd ?OS%VC Iéss
2HEPESIE Mﬁﬁmfabssehﬁnon I?Eg le. Rapicdissatutiv® Of ymadolisistered platelet
td’g@fbg&hﬂﬁhizﬁoﬂﬁmﬁ}aﬂl@ 25 Fatslgﬁgls&wp ggrgeralfyulnz%dﬁ 6%£aster onset of

dianeter, as neasured By rin

_ rﬁ%%%‘@cﬂéﬁat@f doagailabflity.abp nmpnveaiﬁle dmaﬂtktﬁﬂanrofﬂu @i bioavailability

ﬁcﬁwg&%glltﬁm bﬂgra ﬁ %hﬂpbeef flzegﬁttog%/cer%q%% fe]ﬁé)?as}elgt'aggqeg?tmn

partlcle are known to pe

i phibiye’ salissolufien Retiatsipendd ittahn 4 Leve:ialbsbe) to@st.ed using
any suitable means known in the art. See e.g., the
exarrpl e sections of U S. Patent No. 6,375,6986 for

"Sol i d- hD@@achﬁmnpaﬂw v Ao pr@ﬁb@&ia% @gi‘ésogiﬁﬁﬁ ok SHIO G Which
ri.c Surface

at | f
SR SlobE S St 8 U8 B ot e et i dved. do ot
mmboqgmems gﬁ ﬂmhmzeﬁﬁdsm aslehdt @libu@ﬁ(}%hv? aﬂﬁﬁ? Sotnt h@)lé 8f{nkON
ibi.ts .dramatic . redi spersion of the particles upon
g LS fistplvep v &%%fﬂ‘fgg migesy, In yetother ambodiments abthe
Enpnms pieiribly aiedst mut ﬁ)#/o,&z R348 sbi, aﬁ&ésﬁ’éﬁb%vﬁo%, at least
31 59 ni mal , as denonstr at ed

?@%“Eﬁ@{ o ¢t FSWP%‘B ;%rf ?PWR?SI&%!S&N@P@%weﬂna@b@amg
mmlm Fua.ughnhhahertelﬁﬂ)oaﬁﬁesﬁ%ftu@lrﬁyﬁfoﬁgﬁeﬂ%wé%'le%sﬁdbéngt 70%,
1 Sp%ﬁ) gqagd particles is |ess than -about
Py RS Kotk PRI 99¢ ebrtdeaskabont 1095 ofdhasnmpegition iss
ﬂﬁdjlﬁadtvhﬂiin ax)ht;mﬁlﬁmtejge desired ionic strength and
pH, which formthe basis for the biorel evance of the

media. 5 The desired pH and ionic strength are those '
t hat REQNRAISSHEREDY M@asgfedﬁﬁ]xgiegiu&g\!vﬁéﬁ is (ﬁ&ﬂgllnli ﬁggSSucha
ound in the human body I orel evant” aqueo
‘ﬁf?ﬁ? futiog siedpan willgrodusg Afp very deﬁﬁll@ﬁ dissadttigt quotey ch two products
mwtde%fﬂcnﬁﬁéésﬁﬁﬁn gﬂkﬁ% gackftr?c ﬁn 8. e%(hﬁ’dbss?clugchl Wedium i is

base, or a mbi nat |
%@W‘@d)fﬁmm@saobmtm ofn pengttsmonl mn&xmnplaamam)lqmbh inf:dium is

Mq'uedﬁ@ MIMCJDE%H% [he sﬁ&gctaen)t( 90 Tuni Iauryq sul?a%e at 0. 65%%}

Detennmatlon of the amount dissolved can be cartied out by spectrophotometry. The

rotating blade method (European Pbarmacopoeia) can be used to measure dissolution.

An additional feature of the nanoparticulate composition of the invention is that
particles thereof redisperse so that the patticles have an effective average particle size of

less than about 2000 nm in diameter. This is significant because, if the particles did not
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ranges fromslightly less than 2 (but typically
greater than 1) up to 4 or 5. In the small intestine
the pH can range from4 to 6, and in the colon it can
range from6 to 8 Biorelevant ionic strength is al so
wel | known in the art. Fasted state gastric fluid has
an ionic strength of about 0. 1M while fasted state
intestinal fluid has an ionic strength of 15 about
0.14. See. e.g., Lindalil et al., "Characterization of

Fluids fromthe Stomach and PrexieRiMaiELAHRIR BV Mp394201 US
and Woren, " Pharm_ Res., 14 (4): 497xAp04e4 BIXE) No B 31
bel i eved that the pH and i oni ¢ strength g# the t Nb ﬁ3l§§9PCT
S @ddikpk1edisd that gala% bt Ef@kivi Q@?aag{eggmcl%@ﬁg oi'legs tﬁpr?amo%?iOOO nm
content. Accordingly, Fproprl

st EHBEH PaICORBOGN They lophig bﬂ@ﬂtstaﬂﬂlbuiﬂg oy rﬁummtaumg the platelet
CoifhidAnb A O salts

S| ér%l g;:l or it ﬂlélr“3‘}'Iqe cagﬁjhgﬁmtmzﬁaécg%"bgglé Shrause f"?f’é’pamc“late
Wé%mpoaéfpaﬂsbeaﬁfét fraoe ﬂ@StplaHdlzn gf ﬂ?a|pb}$1013§ cdrhy@isirgahdliatelet

{
RPRROH S B0 IPBLRHLS o Tt iokt bl sgparon

n@fhmmsmttoadtht:m“chh’@s”sm hgglmﬂﬂﬁt,ed par@itigs £16 forthed, owing to the
Ké@ﬁﬁp%dﬁl'm:afrﬁk m about ﬁ1001 to. gout 0.1 N and
"0 SOhace g ey of fre iaronagicalateSyslem gd the Sharmodynamic
atﬂxmatg #0ro80d adhivvabo bverfll dedMbtionsl 16 dlckiye SWdh e @8HnatiGiP6f such
exa th (%rolg aR“;éons can be, but are not
e&"‘t‘ Buthe §rogvalapaty of th desage fapp may dalbwel\beloypthat
owbsére&&mﬁabﬁ Uiyuid.dPdrsiintim Of thé £3RparBQAE c&nﬂosMoh‘ad

or |l ess, about 0.01 M NaCl or |ess, about 0.001
NaCl or less, and m xtures thereof. O these

el ect H@bﬂié&nﬂf&lﬁﬁdﬂ@f&' ithe Bv&tiolY] thgedﬁ éaf aglcies M‘M@glvennon

ggs nmost. representative of fasted hu hysi ol ogi ca

disperaid ip Srader, aolw)rﬁb:vgrg media, P pther @jmablegnp@ngatdiﬁ) have an

CeTRliviel a0 agHarfidié I
16, £ i e S e T

B kg5 than aboutlg0 pry less then alstuy 1 6000om desm than abamn $5Q§)fnm

. 0 n bt hed ik o100 e, R HOLLLBBRA osd B

1, respectively

- H 2
§‘B1"Ht1 F‘g}%l ﬁ%‘rlﬂa@é‘?mﬂyﬁp@ ain, lesecthati atboutﬁﬁﬂl i, éﬂs th‘ao et BOD nm,

066 thah ABRRE P60 i IO Wb o 608- fqul, ?]ésg\'@l% al?oru? lﬁss than about

reasonabl e 5 approxi mation o0 l'oni C s re ngt

A0 emy kﬁ%%n@%@m@@hm@abmzm lessrtbdnﬁdbmilglot)lnm less

h h trat
ﬂﬁgtﬁfg?it ?Slgﬁrh,'ol@@'l th'\%ﬂ Af)'ogile(}ogllgéjl egsgl g:g Qou? 2? ﬁ{?? %rlt Igsréﬁléa&a about 50

aprig diamgtes, apinchsuned Hyellglmﬂmtteﬁg xhethcds mEX € by other

bl ieRasn Sk BB e BRIS FoBl B Bl B P it

Sltzfr gngtldrwn foragicusie obutduanesldﬂa)tn thé¢ skt ed to phosphoric
aci d/ phosphate salts + sodium potassium and cal ci um
salts of chloride, acetic

Redispersibility can be tested using any suitable means known in the art. See eg.,

the example sections of U.S. Patent No. 6,375,986 for “Solid Dose Nanoparticulate

Compositions Comprising a Synergistic Combination of a Polymeric Surface Stabilizer

and Dioctyl Sodium Sulfosuccinate.”

The nanoparticulate composition of the present invention exhibits dramatic

redispersion of the particles upon administration to a mamumal, such as a human or
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“aci d/ acetat e salts + sodi um potaSS|un1and cal ci um

salts of chloride, carbonic acid/bicarbonate salts +
sodi um potassium and cal ciumsalts of chloride, and
citric acid/citrate salts + sodium potassium and
calciumsalts of chloride. 15 As stated above, the
conposition conprises also at | east one surface
stabilizer. The surface stabilizer can be adsorbed on
or associated with the surface of the platel et

aggregation i nhibitor. Preferabbypress MuiSIAbERGE EV 825394291 US
stabilizer adheres on, or associ at eSAéMrh&DSJR@tNo P 31,599 PCT -
surface of the partlcles but does not réact

CheRhica deyno‘ﬁ’stmeéﬁiﬁre&ﬁl%ﬁﬂuﬁJ)@l%di}F ribh zPB,EI%i vint allt {Jsalﬁ@d;a
stabi[izer nol ecul’es. |ndividu Ty adsor

ofuch that th effetive syerpgd nagtiole sizecof thesrsdinpdred Ipyrtit:lees lesk than about

N mo%qp's%&aﬂ bﬁ;&el&faﬁ?ﬁ* L-&Jg'mgd an b2 6oy S35V eedaa”tﬁé{%ﬂ%b& the

the platelet aggregation’in TR RS
sqlfabq:d ippig strenptiesnsipit], mh:cthlfenn dmiaass far gire tmﬁretehamcp bﬁlﬁeﬁtdla

" ’Eﬁé ed&lé:%{}) r[q 1ch ¥n'en ré thé)g% &at %he%?e%l any EWﬁ’g?]% gical
Ottdnéltlond‘ﬁotlgkm thmmmmmoﬂy ubaoh tidrakeedne hqRgey rﬁ@ﬂi tadbve, for

i nhibjtor sel drophilic-lipophilic balance
(PP e e g Spagetus s O b ol 2R of bas, ora
Vewintbination thieieof) svmcfh dxbibitsheduisit e andlioBicGeARKANT r at i on
of the platelet aggregation inhibitor can vary from
about 99.5%to about 0.001% from about 95%to about

0.1 YBiorelevint gH ig bl knSGYinttRe £ OKYr eQan'ﬂ’;’p/f% iR Yhe WRInFABH, the pH
based_on %he total 30 conbined weig of the platelet

JaREce fawisyabbriRrhanot Cahgpisaily %re@ersth@bl)mpz@ﬂeg Iny{byg small
| ifteb e R I BN X1t €5 Sind Tme EQBE QLA ﬁ\'ié[);(@ﬁoxﬂfﬁ tb be

surface stablllzer(s) can vary from - ress

- [Biprelevags lonpssteppgthgsslen welbknonem igthreart. weueéstawemasmc fid hasan

i5
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3(11115 ARenB br @9&91%‘0 IQ/I 5.'?{915 £isRA%UL. 191%st9199ﬁ@1d EcrlsQJﬁ‘ 1@199 Mength of

0% t o "about or“fron1a out 10%to ab
9’@0‘5%1%37‘3%3@ ﬁtndaléas@ld Eharedierizeiomef Toidb frn@dhecﬁ?lymach and

WedGab1 1QfuntildSn PAcRtagh Wom ?qflﬁ%?t%égﬂ éh g'-hhﬁe%?t fg{%c ?ﬁp’;ﬁ% It is

surface stabilizer(s), nts.
Delgyed Sabihe @Hoqndamswtfeag@ of thetsest sotetiqnsiy oo critieal than the

Rh&fe! GbmAAPERUAL R&okﬂeéglgeh?ngheﬁe BRMma EJH:I Véu%hgdtg Ofues ¢ can be

requi red extensive exp I on 0 realil ze

: @b@me& Hirenghawmerqusicombinatipns of sionglagids, tstrengime@eﬂﬂts single or

n 1 n%lg A r&l;lhc%}% a@i(f ﬁa%&nggrs (9 e.! \Dgaksa%fdg a]!ldS éorlll%spon§1ngvglFs>6tf ‘:ha?amd),

te co I'ons conp
awgeprghe arsipol ypo etlmtrob’aﬂs de rrade 10 Corrbl nati ons of
nore than one surface stabilizer can be used in the
invention. Useful surface-stabilizers which can be
enpl oﬂqﬂesientatlh@elhmmé saifticing czhudaebutbbﬁ ndligiedto, HCI solutions,

lelx ?mtﬁf% nc*ncém? ulé)ﬂ iy q%am (ﬁq(@ rlo ai)cpu(t) r ,Ia%d ae[ éo 1&1%%%, Irgnaghlg in
concentration from about 0.001 to about 0.1 M, and mixtures thereof. For example,
electrolyte solutions can be, but are not iimited to, about 0.1 N HCI or less, about 0.01 N
HC] or less, about 0.001 N HCl or less, about 0.1 M NaCl or less, about 0.01 M NaCl or
less, about 0.001 M NaCl or less, and mixtures thereof. Of these cléctrolyte solutions,
0.01 M HCI and/or 0.1 M NaCl, are most representative of fasted human physiological
conditions, owing to the pH and ionic strength conditions of the proximal gastrointestinal

tract.
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i ncl ude various pol yners, |ow nol ecul ar wei.ght

ol i goners, natural products, and surfactants. Surface
stabilizers include nonionic, anionic, cationic,

ionic, and zwitterionic 15 surfactants.

Represent ati ve exanpl es of surface stabilizers include
hydr oxypropyl nethylcellul ose (now known as
hypronel | ose), hydroxypropyl cel | ul ose,

pol yvi nyl pyrrolidone, sodiumlauryl sulfate,

di octyl sul fosucci nate, gel atin, Eﬁ@%ﬁ'hﬂm] g&ekﬁglg\hg;‘mg@g] Us

(phosphati des), dextran, gum acaci a, AghQ fﬁ g&p o.P 31,599 PCT
tragacanth, stearic aC|d .benzal koni um chl ori

cal cium stearate, glycer oI nonost earate, cet ost ear yl
al cohol - cet omacr ogol enul sifying wax, sorbitan
est er s ElesBplyts coneentptione o). 081 N BiA 1.1 Néi(g gnd Onield IHﬂj@brrespond

ett(h?lg 3, WQ%@%I—P??&@&%Q&gOITPJSOQ Bla %\P f—i %o)f\itgyfrngﬁlg €s typical

castor oil derivati oxyet
f &¢idig capdidionsJoundgn fhe. sgamach ha sclonm‘:‘dsfd) BM NaGiadvidids b @easonable

T\A%%%pem al iﬁ?ﬁ/’% %tr&; ieth %‘?%oﬂ R{)‘é‘i ﬁgﬂrrlldgh%lvéeee{}:@gy,éncludmg the
( @asffointeStind Mx&ltﬁﬁ@h(cm)ceamﬂm%ﬂ{ghar thdd 0. DM foay BY &@)dyed to -

p h ne St tes, colloidal silicon dioxide,
%%élp E Xnde @Wé? @f‘% ke cal ci um

car boxyrret hyI ceI | ul ose sodium nethylcellul ose,

hydr o | cel |l ul os hypr.onel | ose pht hal at e, '
noncr ;% p?{% golutionp Pﬁ"r33§é'°‘ dirkatre ST cATRERAtienshoreet, Whlch exhlblt

sihkidesiicd. thdhtl ednitAieh@A] iRGuddift %¥inBYi
%ml bultlyl ) - ph(le]nomﬁi}édc{ggebS QS’

]]Eﬁ a&et ra

e?‘ﬂ‘s//l’ phats galip t g “‘FMF'&@W@@‘@HW% S%Wbmda@cenc

t ytidaR its i) ,

oL on?“s*éa”ég A T L S
r\?ch sqggm A?Pfaéﬂ‘fé?nm@n chs ofphl@msies;g@d aﬁﬁ

Wit @alﬁh%hmﬁpﬁﬁbééﬁﬁf ﬁld%lcﬁﬁrh%lkg Q{Sﬁbgﬁ‘%ﬁi ?ngoza( r)

propyl ene oxi de); - pol oxam nes
al so known as Pol oxam ne 908(r) V\,hl chis a

t et raf e, He es S izer.
et rafAsnehddopale, Bl Q:SH; i opy?ﬁgﬁg dRb ng%g t 8[1 Lﬁfaf:e stabili

sequentlal addi fion o ne oxi de an
oXeariacs stapign cam beladsatbad off BGRCpanwit the s@ticp of tt plat‘elet

%@%ﬁ%ﬁ%’bl{ﬁr‘]ﬁ)&mb]— ttl[f: }fgccr]?gagﬁ&ﬁ%%iﬁl%eg 01\%%150? g% (?l%qusi\Elﬂl the

andotte Corporation Ito

@,qe of ft&mpaﬁ@ ey.duhdages nQUHOQ nlaallracaalRGhm thﬂﬂartrlaasdr,wﬁh other
LR stz J&A]gﬁ’?;%oéﬁgmd&nflg §d30{brer:ld )f(r}f,]o ! e Of 8 ace stablllzcr are

stearate an ar a

§ssentintly fige oh tromylootlyr-ciaps iokages.) ,  al so knovvn as din-
IO&r) or Surfactant 10-@r) (Ain Chem cals, '
Stanford, CT); Crodestas SL-40(r) (Croda, 1Inc.); and
SA9OHOE; relaive hmdnmts of the platelet aggreganon inhibitor and surface stabilizer

%gg& Yrtc%@ §E§Ig€|‘)(es%; §/ %HZ ﬂg‘eﬁg}t c %végﬁﬂelﬁi%@q@p@mnal amount
QBﬂ]Birg]li\{jdmpydmsmtdéan d@pend, upon, among other things, the particular
platelet aggregation inhibitor selected, the hydrophilic-lipophilic balance (HLB), melting
point, and the surface tension of water solutions of the stabilizer. The concentration of
the platelet aggregation inhibitor can vary from about 99.5% to about 0.001%, from about
95% to about 0.1%, or from about 90% to about 0.5%, by weight, based on the total
combined weight of the platelet aggregation inhibitor and surface stabilizer(s), not

including other excipients. The concentration of the surface stabilizer(s) can vary from
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decyl f3-D-maltopyranoside; n-dodecyl S

(3- D gl ucopyr anosi de; n- dodecyl j 3- D mal t osi de;

hept anoyl - N- met hyl gl ucami de;

n- hept yl - o- D- gl ucopyr anosi de; n-heptyl (3-D

t hi ogl ucosi de; n-hexyl P-D- gl ucopyranosi de;

nonanoyl - N- et hyl gl ucam de; n-noyl f3-D

gl ucopymmosi de; octanoyl - N-net hyl gl ucani de; n-oc |- D
luco ty(3- g pyranoside; octyl 0-D 15

t hi ogl ucopyr anosi de; PEG phospBapicg Mail Label No. EV 825394291 US
PEG chol esterol, PEG chol esterol deniéaiel Yacket No. P 31, 599PCT
PEG vitamn A, PEGvitamn E, |ysozyme, random

CRRAL O BRIt6 a8ut U5, 999'%, O Doh O 1 aibut 99.5%%] or%sﬁ{ bt 10% to
and the |ike. npl es of useful cationic surface

st vers VBN aed b abearohingd dry beight ot gl
USRS R BN SRS (RAIISRE SRS, o SUBRBLES

such as zwitterionic stabilizers

pol y- ”la{é%&)é% Qﬁq sugf%&ah ﬂa@il | | pl epla(ﬁ% %g% %Iatlflorrrx] inhibitor is non-

chl or Ionic osp
pioivial ;i m@nep@ktpmm;ebxpennwbambm to ipalizgbdesi@ple formulation.

R T SRR v HHER Y HESH B ROy P BRI DA

bmanﬂpaﬂﬁclﬂdﬂ%dﬁﬂ:)osmmoﬁ@nsmg a platelet aggregation inhibitor can be made.

pol yvi nyl pyrrol i done-2-di net hyl am noet hyl nethacryl ate

di mret hyl sulfate. Other useful cationic stabilizers

i ncl Uctﬁamﬁilhﬂtioﬁkf f ¢ thbh Bid AffadeGtabiitbd QA LE ubcd M B8 invention.
sulfon gE&sﬁ phoni m and quarternary amoni um
er‘ég’h“’ P@la‘i‘e;ﬂ“lﬁk?yﬁé f’h‘?? HYRuondrRlds) Bt prgetot

bﬁﬂﬁéd to %6%% aﬁfc@ﬁa Rt bt P4rAATRAE ehb%l@m Ofhich 3&kipients

coconut trinet anmmoni um chl ori de or brom de,

| CBEBHUArcR WYm%H%m@!@y@%wghtaﬁﬁwra el BrodeRs, gpd

brapradbtas. SR sthiliRt N RIFBIhMEMQ ChislRic, B8&Yind zwitterionic

- dinethyl -22 Express Mail Label No. EV 825394291 US

M@?‘ﬁé%/ Docket. No. P 31,599 PCT hydroxyet hyl anmoni um
chloride or brom de, Cl2-1 sdinethyl hydroxyethyl
amoni um chl oride or brom de, coconut dinethyl

hydr oRgBreRatiprEmplanot AirBes tiebibigerineindedydroxsmrepd t y |
tﬂnétﬂﬁ&éﬂ)ﬁios@(ﬂ&%%klﬁh g?ﬁﬁﬁ‘dme‘iﬂkéj rlﬁhﬁyxyﬁx%ﬁ%&’éﬂuﬁ'sémt hyl

benzyl anmmoni'um chloride or bromd uryl di net hyl
(rebivarytpyyphdenenisdivemimeil &ulfata,edlmlsﬂbﬁuc@@atemeéﬁtmwassn,

(i QR PRI FEE) by T, MRS, dffegnlt Bldilcid,

I‘hetl@ikﬂadmg}lﬂq)rdhmamw , dyneroh imenwatdakade, icelestearyl alcohol,

CERRIER s S B o AT s TR B o

aﬁdcmgloﬂelhers tuch metdngrhmhlﬁ@ﬂ) balymdyeﬂlylene castor oil derivatives,
niu

ol AROERTER i 5. Y soeb g iy yreens” e
abkkar, H‘d&gn E@WWW&E@S&)‘E (ICI Speciality Chemicals)); polyethylene glycols
(e.g., Carbowaxs 3550% and 934® (Union Carbide)), polyoxyethylene stearates, colloidal
silicon dioxide, phosphates, carboxymethylcellulose calcium, carboxymethylcellulose
sodivm, methylcellulose, hydroxyethylcellulose, hypromellose phthalate, noncrystalline
cellulose, magnesium aluminium silicate, tnethanolamine, polyvinyl alcohol (PVA), 4-

(1,1,3,3-tetramethylbutyl)-phenol polymer with ethylene oxide and formaldehyde (also

~known as tyloxapol, superione, and triton), poloxamers (e.g., Pluronics F68® and F108%,
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10 al kyam doal kyl-di al kyl ammoni um salt and/ or: an

et hoxyl ated trial kyl ammoni um salt, dial kyl benzene

di al kyl amoni um chl ori de, N-di decyl di met hyl amoni um

chl oride, N tetndecyl di met hyl benzyl ammoni um

chl ori de nonohydrate, N-al kyl (C, 2_14) dinethyl 1-

napht hyl met hyl amoni um chl ori de and

dodecyl di net hyl benzyl anmmoni um chl ori de, di al kyl

benzeneal kyl anmoni um chl oride, lauryl trinethyl

ammoni um chl ori de, 15 al kyl benzy#xprest Mipil Labaidiol BRN825394201 US
chloride, alkyl benzyl dinethyl amorittomeyDooksdNo. £32,509 PCT
C15, . ﬂ trimethyl amoni um brom des, dodecyl benzyl

t r Ml $1e blgekesapalymers pbethylene oxide and propylene oxide); poloxamines (e.g.,

Eatraiclok | gl TN | de. ( DADVAQ),,
i e AT, oL h PR STk b necriptanstions bivek
ga‘FW@b’mcﬂ@fm"e@ frbmabq_nennim hﬂ(}iil(gﬁmm&]}ywﬁh ekl hkd&hylene oxide to
i um bromi de,. )

d %’%ﬁe%gﬁg grWI O @%EP%‘?‘BPWB@?H, Baysippany, N.J)); Tetronic 1508% (T-

t etORBANFWamabinyCaporasm) TiNoaX 380° RBEIN%L lyether -
tr. | oride (ALLQUAT = 3361N “BaETAFelyether
1%%&%% P %g F‘?Q%E,O(g\{)éqffeag omg,éyhlgeﬂ gyrpi’?t’ijre ofsucrt(gg stearate and
t rsnereseidt IrbdA InB.); PHs6ie ' &1k
I Bt e RS 1L B e oo
staar S REHCHRT hEoFPlip hesmiptsy SersnfomduCR); &5odestas SL-40® (Croda,

stme); yhd SAIOHCONWEBh R1c Qe oNEHA RO fBH

chl oride), cetyl pyri ﬁlﬁﬁé?néﬁ%@r%’%@ﬁ?bﬁ%&@%&wmz
h&F3sieandggdak Col); &BampybNanethylghlcamide; n-decyl B-D-ghico oside; n-
p%%,?pr&%al kﬁl.amp s, M RAPOLTM.and ALKA ATTIM _
(A'Rar CHiNeE g Edf?ﬂ%‘ﬁ’W‘,Djalumyrq@ywdg inrdodenys BiD-sraltoside;
ahepiakyl-NubdihydSindindidy h%&ﬁgg?—gig%&pﬁ)ggg&eq %:cﬂepty] B-D-

al-kanol am nes, pol yet hyl ene
NREQgluerRide; Arhemdd}-Ryglucapyrghasidesnonanel- W-mythylgRiirhide e noyl B-D-

agiag P Rs | auryl I ne acetate, stearyl
DOy ER s ML S P e - Rrsicopyranoside; octylp-D-
aqucmmmb§mﬁ$ﬂlldSPhﬁﬁdi, BEGAcR%EEE PEGLIb RS erol derivative
alzéﬂﬁwlvp}uﬂfpf@@ﬁ r.o%o ated 30 quaternary acrylam ?ﬂes; ’
met hyl at ed "quat er g Qﬁ‘rmﬂ?‘,‘d%%‘wob@wﬁmfymi pyrrojidone and -
-vagyl Begsatesed Meilike Label No. EV 825394291 US Attorney
Docket No. P 31,599 PCT di net hyl anmoni um chl ori de] and
poly-[N-methyl vinyl pyridiniumchloride]; and
cat i olixempleeet usSuLutieRE Bﬂk@&!mﬁiﬁ&é&ﬁhﬁdé%ﬁ HE Hot limited to
3’%’%‘“ | §lers1 and other useful cationic surface %t ?

tabi 17 2ePEYRFS RpSsacshardes; gellnlosicy, alginaten phesphSipidse nnd
GatpadymericSoflpaaidaiich as st hol ogical ... .

Eval uat | %néwl\/arcel DeT<ker ,‘%;19945 bﬂ%gm’alﬁgp%n%ﬁg@qyﬁlgﬁmm
E‘E‘Z‘H" pyrdimicaipride, cafigniophosphobipidgielisisem ipohsinest 1 y
v iRglmdRkHiE holy BRI ) i d,_Cationic =
?u rﬂ;{,@c ANt - %ani c)poclr%%g?# fi/@cf’?ﬂ?g}e O ppapnupgrFide

{3 %{S’WMAIE -Sexyldespltimethylbnmenismdremain YHDMAB), and
popPialpeslidens O MRRHNamEYGRy! methacrylate dimethyl sulfate.

Other useful cationic stabilizers nclude, but are not limited to, cationic lipids,

sulfonium, phosphonium, and quarternary ammonium compounds, such as

| stearyltrimethylammonium chloride, benzyl-di(2-chloroethyl)ethylammonium bromide,

coconut trimethyl ammonium chioride or bromide, coconut methyt dihydroxyethyl

ammonium chloride or bromide, decyl triethyl ammonium chloride, decyl dimethyl
-2




benzal koni um chl-ori de, a carboni um conpound,, a
phosphoni um conpound, an oxoni um conpound; a hal oni um
compound, a cationic organonetallic conpound, a
quartemary phosphorous conmpound, a pyridini um

conpound, an anilinium conpound, an anmmoni um

conpound, a hydroxyl ammoni um conpound, a primry
amoni um conpound, a 15 secondary ammoni um conpound, a
tertiary ammoni um conpound, and quarternary anmmoni um ,
conpounds of the formul a NR R2ZRBRSdss iR

the formula NR RZR3R4A(+): (i) ngﬁé Rk OfLﬁE%i%igﬂﬁz %gﬁ;g?
(ii) one of RI-R4 is CH3; 20 (|||) thregr =

CH@droﬁtyéﬂ)yi @nhoﬁfunﬁlﬂcﬁﬂls%? Sro% C&z adimety l%ﬁéflroﬁel?ﬁ')g algﬁmmum

one of RI-R4 is
alcﬁalﬂﬂde piirpmise, @W@‘ﬁd’@mﬂb@hﬂh{)mymmh%mn c(ﬂﬂ)n)le (bl\/lﬁmﬁfde

R ol el 0 on s b e, SR i AL 8 o Rl

‘orchlepdeer t(rmmdy lowggl d;metﬁyL(MemxeL@h&oaﬁﬂn etreridefor B;oni?efe N-alkyl

' ?C Sdiglreﬁ%ﬁg 1o L:"._vé c’l'zils\ﬁﬂ ﬁ b )dlléxl?,f-lélzy *ammonmm

Rcthzide a‘,«blepadcsﬁﬁlmthyllﬁaﬁ}tl afRRnie el momé &}métuyl didecyl
of e of. R-R4 | s C6H5CH2, and one o

Rem it i Rl g eyl oy Towisisprassn chlonde
Miizhethyliaginotiom hﬂdéﬂﬁﬂ%ﬁﬁ&yﬁ&moﬁd@&ﬂ@hiﬁ?&%& no-
one 0O i S

enpmeoniod otk sl et rppsion chiore AgrpAkE

10 cyltkyarmdﬁdmnaﬁﬂamﬁ%hﬂnﬂééﬁaﬁéfo& ditbx§afed %Eﬁnﬁﬂﬁgﬁ%&

15

20
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R%GFA IS ring; (xii) tmo of R1-'R4 are
kv iRg pe &mg}oél “ﬁeaN gYlflinethybhgmmanigm chlobide, N-
Swﬁhddéfﬂlﬂﬁnwmﬂt%ntﬁ ﬁln%ﬁmb ldmoﬁ&eem%t!h b2 ﬁﬁ%ﬂ(ﬁ 12.49) dimethy 1-

behenal koni um ch] ori de, ’benzet honi n1ch
APy &ﬂlqﬂ&i ARmenum didnde anddadesiidimetilberayt ihmonige, chloride,

| @it de@Ptinkiikyl Mﬂﬂﬁam&'ﬁfeaﬂa&gl \frﬁjrlﬁhgi'!ugﬁ] Sx’n
cet rimoni um bromi de, cetrinbniamc cefﬁ%?bﬂlne
alkylbenzyl methyl amuonium chloride, alky! benzy! dimethyl ammonium bromide, C;z,
C; 5» Ci7 tmncthyl ammonium bromides, dodecylbenzyl triethyl ammonium chioride,
poly-diallyldimethylammonium chloride (DADMAC), diméthyl ammonium chlorides,

alkyldimethylammonium halogenides, tricetyl methyl ammonium chloride,

, decyltrimethylammonium bromide, dodecyltriethylammonium bromide,

-tetradecyltrimethylammonium bromide, methyl trioctylammonium chloride (ALIQUAT
336™), POLYQUAT 10™, tetrabutylammonium bromide, benzyl trimethylammonium
bromide, choline esters (such as choline esters of fatty acids), benzalkonium chloride,

stearalkonium chloride compounds (such as stearyltrimonium chloride and Di-

_ stearyldimonium chloride), cetyl pyridinium bromide or chloride, halide salts of
_ quatermzed polyoxyethylalkylamines, MIRAPOL™ and ALKAQUAT™ (Alkaril

Chemical Company), alky} pyridinium salts; amines, such as alkylamines, dialkylamines,
alkanolamines, polyethylenepolyamines, N,N-dialkylaminoalkyl acrylates, and vinyl |
pyridine, amine salts, such as lauryl amine acetate, stearyl amine acetate, alkylpyridinium
salt, and alkylilnidazolium salt, and amine oxides; imide azolinium salts; profonated

quaternary acrylamides; methylated quaternary polymers, such as poly[diallyl
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hydr of | uori de,--¢hl oral | yl net henam ne chl oride
(Quaterni um 15), distearyl di nonium 10 chl ori de

(Quatemi um5), dodecyl dinethyl ethylbenzyl anmmoni um

chl oride(Quatem um 14), Quatem um 22, Quatem um 26,
Quatemi um |8 hectorite, dimethylam noethylchloride
hydr ochl ori de, cystei ne hydrochl ori de,
di et hanol ammoni um POE (10) ol etyl ether phosphat e,
di et hanol amoni um PCE (3) ol eyl ether phos
tal | ow al koni um chl oride, di met¥#ygaress Mail La CINO EV 825394291 US
di oct adecyl anmoni unbent oni te, st ear ahtkapdyupackst No. P 31,599 PCT
chloride, dom phen brom de, denatonium benzoate,
nyfmeshylaooeniumcklntideliagd polyt[Memethylminyl pyndilinrchibeide]; and
e anm ne di hydrochl ori de, guanidine

{:{%ﬁréhfc%%%‘“ de, pyridoxine HO, iofetamne
hydrochl ori de, negl unine hydr ochl ori de,

net hyl zeth ni um chl o rtri
o1 ey EIRERITHIR: APUsT Brtocs i o byl cabione surface
pstﬁinhatd'sedw dersﬁﬁlkﬂddﬁ rr oteroma msaga@caﬁ@wmrj&@ﬁm Minalytical and

2 0] t t
PRl Btalg BRRUS et o ot B BFReh (9piterd, Carionic
t wfﬁﬁ%fs* Hﬁ_»)@icldm_',‘ﬁ‘é}}lzﬁfjl (‘I*Earceﬂl KRS XRIEE ¥hd I, REEBIIONY, Cationic

a ni um hroni de. Thé surface stabilizers are

feees f%?’”%f\fgief"é’lﬁ’[yea‘éﬁﬁ‘? Hekkdgnl BB pr epar ed by
techni ques known in the art. Mst of these surface
stabilizers are known pharmaceutical 25 excipients
and amrgeymerigeniapestaftitizars are any sapelimdtiookupind, such
RRas Rt biaideEx el Bérﬁﬁlh% ! JMn fum
American Pharnmaceutical ASe %@ai?é}ﬁ’g%ﬂr? u%ée&fn 4 B oxonium
PeaPRERe & balepinm csmpm%aeﬁno@cecagansmietaaicmo@mmd a quarternary -
PRt iBaaLtd dinkid ¢l f or rated .
Ih)%ﬂrhgfer er@mgoﬁe corrg%)s ot%lﬂgndgahgﬁtulﬁa/ \C?en ?“6n % Hn
&&mpe%n hydsoxsilammeafiom comppund; thphrartae:lIMmunagrgnmaﬂ jaon
|00l Qo A, R ERAE 6 58T |
|scr111earrr15(c s;?rrpt%:)wm gact%g%ﬁpresgo 4 d’Lg ar%%'ary
Epngrs g9 daapounds ofabd formaly NPaBKRR,Ro Fo:Fbofa;fppﬁﬂﬁ oP@E formula
qﬂgﬁo&%«pn may al so be administered in conjunction
w th such a conmpound. Exanples of such conpounds
i ncl ud, bmneafﬁn-ﬂ@arel(ﬂﬂﬁ ted to, prostaglandins and
deri vatii ve r t.hronbol yti c agents,
ant i cgggulihﬁtog%‘ IISC?IJ?T} entry bl ocking agents,
ant i a(g) nathrea@€R{-B, arecigli ac gl ycosi des, vasodil ators,

ant i bypert v e and bl ood Iipid | oweri ng

agent g{-}) ?%?R'g%r?g §#{?’| on of the present invention

my c())r)‘pg | tlwe o&lf&(R;@ﬂﬁCIQf, oi®6 R R g mHsCIrﬁgiﬁ{aFCfﬁlB of RI-Ri, g.gm
gggggﬁdl nbaugggg{;go%s%véﬂEa?%dn”aon"i‘sgciriési e stytng an

(vi)  two of R\-R4 are CHj, one of R;-Ry is CgHsCHa, and one of Rj-Ry is an
alkyl chai_n of nineteen carbon atoms or more;

(vii}  two of Rj-R4 are CH; and one of R;-Ry is the group C¢Hs(CH,),, where
n>1;

(viii) two of R;-Ry are CH;, one of Ri-R, is C¢HsCHs, and one of Ri-Ry

o comprises at least one heteroatom;
(x) two of Ry-R4 are CH;, one of Rj-Ry is CoHsCH,, and one of Rj-Ry

comprises at least one halogei;

-4 -




i0

15

20

25

30

sweeteners, fl.avoring agents, preservatives, buffers,
wetting agents; disintegrants, effervescent agents,
perfum ng agents, and other excipients. Such
excipients are known .10 in the art. In addition,
prevention of the growth of m croorgani sns can be
ensured by the addition of various antibacterial and
antifungal agents, such as.parabens, chlorobutanol,
phenol, sorbic acid, and the like. For use in

I njectabl e formulations, the compaskMANTFRYN. G BIhER] US
al so i sotonic agents, such as Su9arsAtt<frH§h§5@k‘é Qr#ﬂej%PCT
and the |like and agents for wuse ind ing t _
absor on &b ;«ﬁe_ [ATRETR: for ch

as al 5&1’ num 15 rmﬁ‘ésteeaﬁé?lléeenandq%q?g?%&}gé? oan} R’o#“
filling agenmprisgset ICMDmsafcmﬁagtymt,at e, lactose

anhydrQys, che X.a af b| ndi ng
agent s{ggr e h@g?ﬂ% %l:rgl ose tﬁﬁ)‘ %ISEE’LT% |
pol yvi{rijl pywo of RdB.mrp GH;cahd) ovy/ SRR d1€ pirelyl dlipBfR fragimeikts,

as Avicel (r) PH 01 and Avicel (r) 20 PH 02,

m crocrystalline cellulose, and silicified

m cr ocSnylsbcahlbduﬁ&s @ehlie) bathe LANRSRU Yo, behdaakMhinmIMidrab) €
l.ubricants, | udi ngwggents that act on the

OIS Ghignd, fEig Rebsrsrimanise, chlpride, laralkonium
Cohidridle dx%{aﬂﬁilﬂdnil&ﬂor‘iheo&h%ﬁomﬁl'ﬁ%rﬁﬁe ARERRIich bn1dS&, cethylamine

talc, stearic acid, 25. .magnesi um stearate, cal cium

Jwdmilypride, ghlgrallyimetigngaine ClpHdg(Quategtiun IS distearyidimonium
%ﬁ%ﬂﬂ@t@ﬁa@émﬂﬁx & Hécfebﬁ'd@iaetﬁmc laﬁ%&ﬁ?cﬁ%egﬁ%termm‘

Xz i tol sodi um’'sacchari n amat’e, aspartane

mmégaﬁﬁﬂé@l‘m“zﬁl Quﬂéﬂmlwg-l 8dwetotits, ar e

: '\@&&ﬂﬁ‘éﬁﬁ{oéﬂl}] cﬁiohaéj “@Eﬁ%&?& hy&’nggJ)%( p&%ﬁﬁ onium

and fruit flavors, ress
LPEMR( lomewwhmsaﬂ@@,ldlwnomgmmw Pmmlcylxbthe@hosphate

$hPdrdifdn Emp@é ‘aﬁ%ézﬁ 1R BREY Bk %ﬁmﬁé %ﬁo%%% At
sorbate, neth ara ny prop ‘1 par aben enzol ¢ aC|
ahloride, slowipthes brcc)\tlﬂfe dempgoniyrg bcxfzogte.nahwmikowm nidodide, aci d
t h
ISR CHORR] B A AL EONRl oA et yophlorige,
qemEdaxereddQl, mmpounnﬁsdrsddmmmbglnmaiemmoummﬂé oride. 5
harrmcetlc accetale
i neﬁ?& #l? ﬁt?déllr“gggﬁslg%#q& m c?’glcl? Vs r?leﬂ%'%%q"fnﬂf:@g
mab’quﬁsmnum-hamoam?ﬁbmhlmﬂhmpdﬂfamc seamha:ﬁmﬂeﬁ;lnomte,f
xt r.es .0 e, for S .
¥ bpi s Bl Ay Son ) e Pt R B

M]oweir(mn)urﬂbﬁlﬁﬂld@ atd Resiadely(tihethid d&&mﬂlﬁﬁ bassideuch as

"] act ose

The surface stabilizers are commercially available and/or can be prepared by

* techniques known in the art. Most of these surface stabilizers are known pharmacentical

excipients and are described in detail in the Handbook of Pharmaceutical Excipients,
published jointly by the American Pharmacentical Association and The Pharmaceutical
Society of Great Britain (The Pharmaceutical Press, 2000), specifically incorporated by

reference.

The compositions of the invention can comprise, in addition to the platelet

aggregation inhibitor, one or more compounds useful in treating ischemic symptoms. The
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 nanopart rEfes e

10 nonohydrate,: 1 act ose anhydrous, and Pharmat ose(r)

DCL21; dibasic cal ci um phosphate such as

Enconpress(r); mannitol; starch; sorbitol; sucrose;

and glucose. Suitable disintegrants include lightly
crosslinked pol yvinyl pyrrolidone, corn starch,

potato starch, nmize starch, and nodified starches,
croscarnel |l ose sodi um cross- 15 povi done, sodi um

starch glycolate, and m xtures thereof. Exanpl-es of

ef fervescent agents are eff er ve5eRists Malbabeb Ne g 825394291 US
an organic acid and a carbonate or BitemeybaeketNo. P 31,599 PCT
Sui t abl.e or ar]i c, acids include, for exanple, citric,

t APPPRPRON Y %0 beradipanistered ipopiunction with such a campbund. Examples

alogsuith@ompbilils aRRehdarHay S ndesnads %bs‘?agz%:rhtng gnd?' $e6iP/aﬁves thereof,

S)Lé]igt abl e carbonat es and bi carbonates | u
e XERBPYYticrsnisnintiseasalaats ccalcimatentry blbéiday dpentatadtianginal agents,

- Pehdfe igl—&%s‘i&’ersp%@&iﬁto , %tﬂné'ﬁérﬂaﬁ] igci; %g%é?s,o %%}%dﬂg%qﬁ\?vg#n@ agents.

car bonat'e, sodium glycine carboh

carbonate, and argi nine carbonate. Alternatively, only

t he tSslileﬁ TPPHoRitian bﬁhtapmszagoi?ﬁanmm@fcpﬁabﬂsm%o%tﬁﬁ 85 mBRbinding
ciipte Lese .The conposition o e -

p réebge n?ﬁ[iﬂ% \E/lge%tm? glﬁéc%ym%‘f?ﬂw %HEFE'B“I yydgpspending agents,
asly apieans, flyoringagents] @bertosseRiffedy, wotl !ag&;&d', Hﬁinyeﬁragts,
gfggrgésggn% cn Thee nano arttl cyl ate conpositions can be .
made UST ng, Fob r@i‘ﬁ% EENIS AT IOFbr‘F@?"C‘m%H%g%ﬁi} gxpipiems arc known
pmels pi. tlataddifion, ik @eatdddf 4R/ ard WM HiGo&MithO%n be ensured by the
-taec{aﬁl%ln es. Exenpl ar. 30 net hods of nmaking

bt epd priHienaal agents swel trarabans; HdoroBgdnol,

Petteasl sorbit adiadnd @fe 1K F&GusE BARREb GhthRlE: SETRRRela
are d.es%‘r_i ped also in U. S Pat%ﬁt_ Nos. .-tla?lfgs?@ﬁr%élggmmnmay
NEFPIEAHE SRIgRC Bgens: 5158 49 srparsssodim erleride, Suighelikednd aftnts for
Aibe BRI the BkGspkiSd of Be THSBRS haBn BERiI0m 20865, 331
5952883 3, S Patof e bchiablt bhaghnfdiicdtiiim I i
shenpgfearyis.and gefaiip. 470) 583. In one nethod, particles
conprising the platelet aggregation inhibitor are 5
di spersed in a liquid dispersion nmediumin which the
pl at e FEFRIgHIdYlRg angnts Ars Mntese monghydoge thcjoss ahhyidtons, and
MeGhR Riatahks; ¥R oDt b bIE fe Vb e R ESENCE: Of .
grj ndi ng mdi?ﬂgg réducegﬁggrﬁg??%%lcgﬁgl?% dec;cr?ﬁ'émkcd
delyvinglgyeelidose.misrogwetative cglhuldse.chueh & Aeicel TRH101 and Avicel®

PG OL LS i : be...far .exanpl e, .wat er
PO bfRbry sl ITARN B it et B0 a0 geindose Prosoty

MGt hyl ene gl ycol (PEG), hexane, or glycol. A
preferred dispersion nmediumis water. 10 The particles
can be reduced in size in the presence of at |east one

sur f abutabledigirichms inchidi agitk BHaCidt Sn GRG0t wder to be
i.on i.nhi bitor can b% contacted with

at el el aggregat I )
%%n ’%Srs“fﬁegb%h%‘g%fsﬁtcen SoaMpy sushepssAerpsile r208s tekej sidavi acid,
fhgesiumaneid) daciumiedras afd Jiidyppt . can be added to
t he '
Examples of sweeteners are any natural or artificial sweetener, such as sucrose,

xylitol, sodium saccharin, cyclamate, aspartame, and acsulfame. Examples of flavoring

agents are Magnasweet® (trademark of MAFCO), bubble gum flavor, and fruit flavors,
and the like.
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pl atel et aggregati on inhibitor/surface stabilizer

conposi tion during the size reduction process.

Di spersions can be manufactured continuously or in a

batch node. One skilled 15 in the art woul d understand

that it may be the case that, followng mlling, not

all particles may be reduced to the desired size. In

such an event, the particles of the desired size may

be separated and used in. the practice of the present

i nvention. Another method of foExrprag MAiELmeris. 6V 825394291 US
nanoparticul ate conposition is by ZOAnmnqdyxkapk,p31599pcr
m croprecipitation. This is a method of preparing

st abl eExdnsgles @pﬁﬂﬁ&vﬂfve@&@ﬁ)btéssﬁlﬁh dbtbse, xﬁétﬂ}lﬁﬂrﬁ;en propylparaben
in the presence of surf

aggﬁo?“?’tf’lé‘?aggl)‘ ngﬁ%gl it bz eprs pb paahydgpybengoic acid such as butylparaben,
ShiRBAIE dudh BNGBAGE Balz?mécm@;ﬁ ﬁénfoha &@%ﬂ&&uﬁﬁ Qs%lﬁgflola&y

trace toxic solvents” or [1zed heav

i AYASteranEeempPgHds Sachﬁtbﬁwﬂ@mm ¢heride. f or exanpl e: (1)
di ssolving the platelet aggregation inhibitor in a
suitabl e solvent; (2) adding the 25 fornul ation from
step (Juitabls diluenty igelidsrphoumgeeiiialip aakpthlela stertdillersssuchas e
S 3 in for

1?1%%345 swf W) ﬂ‘Shs)éeh ac%)g gﬁ) i oca?}&a %ho%[’n atgbﬁan‘g]ﬁ’t’&es’ﬁf'éy or
nBixerds of(mm 05éle ﬁ‘mrbgw cE:da;nplee wbdilenafindinie niicoowsaliakt

c%c%llg & %‘? r%‘gﬁ o) %&ﬁe ahiﬁ)d |a§g é‘r"g‘iie?né lllgiprzatﬁ’h\??gerﬁ%%?ﬁdmﬂ%a ns.
3foMdhpaRepRElkCithidBug mﬁ%@mﬁ%%%&&%@g ar%)sate

honpbgeni zati on, Exenplary honogeni zati on net ho

sk 73 Baepmpress” gparmitele siarchiosortstoh 50crosk8and ghucose. 28

Express Mail Label No. EV 825394291 US Attorney

Docket No. P 31,599 PCT "Process of Preparing

Ther apadgatile di@btthtihcamk: Hgbty aions'linged\jmp@:@ﬂ piedlensé, com
articl

Sy Bota B PRl B S GREE P b XibdsFpPoge fogum, oross-

moqmlpuc, @@mrswthglmhhta,l and moinkroswhereby subj ecting the

di spersion to honpbgeni zation to reduce the particle

size to the desired effective average particle size. ,

The p @mmnplleesf «rvebentagend ueedfenrs@hz@upls SR apires@ne acid

surfa abili.zer. e rticles can
Aha 8 barbBRR oGRS S Gl pantid S shclfaed Risbrdhmmle grae
@1 talnies mﬁﬂi ﬁmmll o) adiifit, Gﬂccgiuf rahtﬂd hlgihilc %id&%d aﬂ@ﬂﬁﬂk{éﬁﬂ& acid salts.
su as ue an be e 0 e conposition
S Cﬂf@‘tl’?}eﬁ amp%‘F aufiss il 1y Samny e Rt sedivmn
ﬂ@ﬂmnae,qmasﬁan ch®orind) pf)agahuﬁ Bitafbondte, MHRHS M SdrbédAted sodium
Another nmet hod. of forn1n the desired
R0 sP B LGB0 FpBSPIS, B gy cuRpare MRy, Ty e
koditkh GidafBohdte cdiipchehRF RRUIMRHECRANRIupR Ry HRIpR&EANY an :
organi c or

. The composition of the present invention may comprise also a carrier, adjuvant, or

a vehicle (hereafter, collectively, “carriers™).

The nanoparticulate compositions can be made using, for example, milling,
homogenization, precipitation, freezing, or template emulsion techniques. Exemplary
methods of making nanoparticulate compositions are described in the "684 patent.

Methods of making nanoparticulate compositions are described also in U.S. Patent Nos.
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or ganoaqueous sal ution of the platelet aggregation

i nhi bitor and surface stabilizer(s) into a cryogenic
liquid, such as liquid nitrogen. The droplets of the

pl at el et aggregati on 15 inhibitor-containing solution
freeze at.a rate sufficient to m nimze

crystallization and particle growmh, thus fornulating
nano-structured particles. Depending on the choice of

sol vent system and processing conditions, the

particles can have varying partig] h I

the isolation step, the nitrogen Feésﬁglﬂ%’e}%%yﬁv 825394291 Us
renoved under conditions that avoid agﬂP& F%?Iéh g1-599 PCT

ripen e, 9
t echnol ogy lstﬁ%:@%&i %‘dfg%rﬁ gé?h%%r‘sgég? :%46?[{5%2)? %ywai 394.270;
be>,510sld8; ang 547882 equi val ent nanostruetured particles
with greatly enhanced surface area. URF conprises
taki ngy at S anhydy ous, organic, or
or gano alg ueol gtﬁ %J;P%'?if’gﬁ Cdn&‘f“sfrééh?)l’ alelef appregagnIghibiteare
i dispbisedin adiyeidsdispeat Hédih lid \?llif_flz_‘hﬁxl: pﬁl:ﬂget %?Qf‘eé’dtﬁg ilHibitor is
e sol ven

on%gﬂa % Cﬁg enJc substrate
mgaj meags arF)ﬂE?ﬁH‘is?q 13 theipaesersie of gnndlng media to

atréﬂms@the paricklsRR ZCthd QiR efbdive hilfagde %§Hﬂcfe’ st The Hls
nanﬁﬁ]‘st ructured particles remaining..  Anot her

qucaprpg, L&Xample, Wg%ﬁaﬂlow@gqngte@na@cdmmi EIYCBISI, by
t popt
PORtBYRnEMM T | (IHG), H%H\J: 3k gmlyt@(ﬂu A?ﬁ%?réfq cﬁ%gc?sgw medntlm 45 ater.

a]\,go st.ruct ured art| cl és par
ePYUTIEEY a8 e resiicesia siza it e giosaot of 4t dnastpme fofmanabilizer. The

Th&iomes t'il'ﬁﬁbrﬁ d pclgtéle g?eggﬁ(%rngh ?ﬁor%an gl Qon\‘avatgidgm one or more

enuIS|on and hen sme a non-adu
Sirfpes sabilizesnasier siptipnt Kiheglcatpbetls, ag@raegahlnem can be added to the

' i bl 0 ARG ALARMAE L Soa DS She2 e 520 chicion

DBk Risperpiosicag 99 npETfadissticbititibesly @fin b betch afode COgsskilled

| e of .t nmu
I i L TN T
plna:t’ B¢ wucgd 4o g desined SlZnhInbslutlDin eviiethp paiticlel 6f the A&iredFize may

seb L4 9ld Lim z this process.
Furt er nor e, 1?3@ ?‘gg%ﬁlgcu ?‘ed’“’(?%‘&"b‘? Btvents and
stabilizers, emJI si on stabl lity is achl eved with no or

ntIy the

SUppr 688 5, Subse
_sor)\r/)ent g%dgﬁwate Pfom&lggﬂr‘ﬁ)‘%é -d napop @aﬁ‘?cé’ﬁ‘i‘ﬂo?‘ilé’amby

raieeopstcipitetion. &this ipamteitlplded gﬁbpﬁu{]gﬁ.ﬁblégr@ﬂfsm\{@ bf Pob3ly soluble
[ es._can be agcnl eve ropriate
VRS O SFuean b S RUC, by Spronr Be
polviddebilisy-enhhotk SORP dcbive SzdnfiSred Ay Sk Bl R nhisaP
sofu%ﬁ;z ‘flﬁ 10 appunt_.of a nanoparticul ate conposition
7ET WG ﬁ‘é‘agn ifigy Sygh p EgHhor 6Amprsss-Hpt exemple: (1)

dlgsoh_fmg the platelet aggregation inhibitor in a suitable solvent; (2) adding the
formulation from step (1) to a solution comprising at least one surface stabilizer; and (3)
precipitating the formulation from step (2) using an appropriate non-solvent. The method
can be followed by removal of any formed salt, if present, by dialysis or diafiltration and

concentration of the dispersion by conventional means.

A nanoparticulate composition may be formed also by homogenization.

Exemplary homogenization methods are described in U.S. Patent No. 5,510,118, for
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The conposition of the present-invention can be

formulated for admnistration parentally (e.qg.,

i ntravenous, intramuscul ar, or subcutaneous), orally

(e.g., insolid, liquid, or aerosol form vaginal),
nasally, rectally, oticly, ocularly, locally (e.g., in
powder, 15 ointnent, or drop form, buccally,
intracisternally, intraperitoneally, or topically, and

the |like. The nanoparticul ate conposition can be

utilized in solid or liquid dosadgeessMakfnbal NenBY 828391291 US
as |iquid dispersions, gels, aerosol éttogienDeeketHNo. P 31,599 PCT
CLEANE, 0?gntroll d 20 .release fornulations, fast nelt

f or Mur At WB?“ﬂ%ﬂglﬁFﬂPPﬁltfe@mmsmpa@mmmgﬂ\abbmles.” Such a

ohease Tormi art onereoctsanppi BBl R mhhiorina

rel egse fornul ati ons, pul sati
nigegd

ISRFFEIGT Jredivm felloaved B duby orting did dighersitinaa i®mogenization to
f eddoed @t pause st GoamesiLions suitabl e for _
par ent er g,l PN ecfoi i ma\yg}:%}cj)ﬂgrfgpt)fr?'f3 ggﬂm&?ygﬂlgﬁggec Ab¢ pardigles can be

disRREAvalS, L.ans..qr.. emul sions, and sterile
powders for T ég_(ﬁ)%gt | é_u Setsbiizere rel?’air‘]?r%OT Hjcepirfisme Other
e a0 Aot et e oy e CEUUEEAR, furing orafer e
or veﬁlﬁct:I ?@gr 0?%%1 %%Ip O£ be mamyEaqred qogtiguepaly or in a baich
(pedspy| enegl ycol , pol yet hyl ene-gl ycol, glycerol, and

the like), suitable m xtures thereof, vegetable oils

(such A5 %I [ ve ?i g% and 30 injectable organic esters

such A58 hVP8t ehtormmeg g dasired pangpariicudainicdmeposition is by spray

rfeeninigimeliquil (SFL) e TARRE@nolBYy gdgﬁjrgggﬁﬂgth% £9244 ncgorSUCh ‘
A5enel Lhin, bg t{wﬁ mai nt enance "of the requir d -
pAFTPEugous; solutipn of e platelet aggregation inbdiitonand sarfaccbyabilizer(s) into
wSeyogenis Highid e Sliqu Bl r \ EV .
Rl LS : tor ney &%eﬁo%gmsﬁ%a‘%%ﬁa%ﬁg?‘&“

05406 PUFHREEBMUsR Hpezgahs mitastulfigind to hmdthize etystallizativnend
padiclei gnow i Gtht ko rd @RSE Bino-sGERSY . ts,. l ozenges :
g&wd [s, “F)I?)‘H s, or, gfganafess, an%ﬁt “élggo ‘f%}gn‘alé%gﬁg'egg‘?‘?ﬁ"f
RS Hayste REpcEpREconditiogs thapsrticleosmbevefvarying particle
aopthoiel eth thels8RE6n - ‘ ,l1zed dgsage 5 . . .
&og m . del ayed rel ea%gﬁ_’g%?gggée?%fl Jr:ln¥‘gg§1tt grr?d%rao‘?eglugg?é‘mdmons

Y- (0] erlion oRFipsning ¢ thapatidosage  form ni xed
i mredi ate rel ease and controll ed rel ease dosage form

or a conbination thereof. A solid dose tablet
f or mftR $WRpiementarg tashnadogy torSFELciva saplid fleclDSAURFN R Blso be
8@ to @&did ¥fui ford Lxed.with at |east one of the
o ot i b Dhorlo S AT Bl hfreo Gl pace rea.
WRBF P?‘f}l;’z)e,s £ L%‘Eﬁ@oﬁtiﬁm a]?jﬂltydﬁ:]g o(ﬁjgranﬂl @&Jr@dﬁumueous solution
dhesphakes i Qr ext epders, such as.
starches, %_ga(%t tcl)sﬂe, @&%ﬁ%‘g é"',n%éﬁcﬁg‘gﬂlé?f( #RPLYING ¥ Apto a
Qyqsenie éubﬁ@ﬁfé-l; T(l*lc ?Olrd:mt hdhfr&cnﬁvkiii‘byﬁﬁeanls S]%c'h as lyophilization or

e ose, alijgnates, gelatin,
agrgc? \f/lﬁdﬁ%g%/«riﬁrrl}gdvg%&e resultljng nanostmcngred particles remaining.

Another method of forming the desired nanoparticulate composition is by
tgmplate emulsion. Template emulsion creates nano-structured particles with controlled
particle size distribution and rapid dissolution performance. The method comprises
preparing an oil-in-water emulsion and then swelling it with a non-aqueous solution
cdmprising the platelet aggregation inhibitor and surface stabilizezfs). The size
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sucrose, and atcacia; (d) hunectants, such as glycerol;

(e) disintegrating agents, such as agar-agar, cal cium

carbonate, potato or tapioca starch, alginic acid,

certain conplex silicates, and sodium carbonate; (f)

solution retarders, such as paraffin; (g) absorption

15 accel erators, such as quaternary ammoni um

compounds; (h) wetting agents, such as cetyl alcoho

and gl ycerol nonostearate; (i) adsorbents, such as

kaolin and bentonite; and (j) Eujressddsit BabebN6IEAS25394201 US

talc, calciumstearate, magnesium staas@ateDod@tN6.P 31,599 PCT

pol yethyl ene glycols, sodiumlauryl sulfate, or

{Tﬂ)&ﬂbﬂ@@l Qﬂ‘th:.m‘;ﬁcleﬁ@ b draf SetuR S f tHeabt Ef fﬁxfe eﬁﬁgioﬂidkdp?eits prior to
LS | al so conprise buffering agents.

203G 3P 4% Rl e Pl P easamnbtutr Thechitinis ton be

phartivekartd opainized IE ERBroRkE FuRiingiro Qﬁolééfg_eléue@ Qs cﬁ" solvents

sus gﬁéﬁggs, %grups cand elixirs. In addition to the

pfat GV IEgA SR is Ashisved withmaer Supgrrssbd dsbraldripening.

f Buib¥BquieBtYy, S Meftanki Ridr ag:'rk:l'ﬁgpttd,sa idzed ' oqfnl-ugtured '

the.art, such as water or other solvents, solubiTi1Zing
aRPERTES ararrgoerst SYariony particle mpydwivigies yarshmdchict dddiysippropriate
eédhitb] GHpeQing doa@BbaPy! al cohol, ethyl carbonate,

et hyl acetate, benzyl al cohol, benzyl béenzoate,

propyl enegl ycol, 1, 3-butyl eneglycol,

di met Hjiciieniien Rievide 4 methediahnmaisingahd ahssierhtivh bf an effective

t .0l . rm.oil, olive, oil castor oil, .
ey Ao BT Sh o ing el ierstignihbior.
pol yethyl enegl ycol s, fatty acid esters of sorbitan,

or i Zberespeitioné e mesbsitiaviasn caatd biididd®r aBnizBkion
= s. Mai | Label No.. EV 825394291 US Attorney ==
B D (£8P plyenad Mg e fnens) ogilly (¢-gvipisplid, liquid,

apperewil &ire, vigitalanisally, apedlyl Gadly, Yo@hfe Cdda MR (UTOH Bbw

the | atel et agaregati.on Lnhibjtor can be determ ned
enpi F’.Bt‘% ‘ﬁi}? f"-’f’ﬁg%‘ﬁféﬁ%ﬂ frecrlignadyaniranenionanive px tepicalyy rd the
dikeonpound, for exanple cilostazol, in pure formor, 7

where such fornms exist, in pharnmaceutically
acceptable salt, ester, or proplatelet aggregation

i nhi btbowanbparticuldic bshpbaltiod 08RBLIRYEInSoRd of RfPIRLL! €t
%g%&gggtlon Bnllbltor i.n the nanoparticul ate .
COMpOSPES B8 2o Pl dpervians gely spmyolpoinments sramsgisntplied

arleaarfonmtlatidns] fast sdiefoRh@ktior8 AYSMAREH AtmubiBbR 1:8letd &?Eules,
I% %fﬂgct|¥e to obtain.a desired therapeutic response
Helpred relgase formufasipns, sriprsted relense Bwarlstensopnletile release

faimlatichs Abied mEMBieSELAE Eﬁﬁc&%ﬁ&ﬁeieg%?é%%mﬁ{oﬁg QL

depends upon the desired therapeutic e € route
of adm ni stration, the potency of

Compositions suitable for parenteral injection may comﬁrise physiologically
acceptable sterile aqueous or non-aqueous solutions, dispersions, suspensions or
emulsions, and sterile powders for reconstitution into sterile ijectable solutions or
dispersions. Examples of suitable aqueous and non-aqueous carriers, diluents, s'olvents,
or vehicles including water, ethanol, polyols (propyleneglycol, polyethylcné—giycoi,
glycerol, and the like), suitable mixtures thereof, vegetable oils (such as olive oil} and
injectable organic esters such as ethyl oleate. Proper fluidity can be maintained, for
example, by the use of a coating such as lecithin, by the maintenance of the required
particle size in the case of dispersions, and by the use of surfactants,
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10 the adm nistered pl atel et aggregati on i.nhibitor,
the desired duration of treatnent, and other factors.
Dosage unit conpositions may contain such anmounts of
the platel et aggregation inhibitor or such
subnmul ti pl es thereof as may be used to nmake up the
daily dose. It wll. 15 be understood, however, that
the specific dose level for any particular pati ent

wi || depend upon a variety of f

degree of the cellular or phy3|o%%§%%%1 %ﬁE§P§§%§ ?ﬁg;;gg
be achieved; activity of the speC|fﬁ%

conposition enpl oyed; the specific agents or
conposition enpl oyed; the age, body weight, genera

h eal t [Solid dusagefismd lf(&tora]fadihhﬁtrﬁﬁ@ﬂ Befhde, bhite hdtMBniRkh 1o tablets,
rout e gn1n|strat|on and rate of

BBt S WhmdeRi bPis P ongraPagaer e peliidsmss fomm can be,

t hef:ﬁufp&_t, b @3t Okl UhRgd fopa! dRRbNedaEklY %o&?gtﬁgiﬁn ﬂrob‘lﬁﬁﬂ:d 'dlsage

conbi pation. or_coincidental with the
at‘é’g'? é%gty F‘gﬁi‘?ﬂf’ﬁﬁ"ﬁ‘i‘&ecf?m &rignded K%leff'saé'@&?g% fopyn| pulsatitpwelcdsn dosage
t18fn, niReH FdhedMid feleakd anGRBAEMel %ieag@h&géeefoglx aJrglchtnbxtnﬁtlon

gregation Inhibitor Conpositions
ﬁg‘é%‘é #4 5058 dpeedpblefformulation éy prefeaed. i Iv@udmhﬂ dosapy formes, dire

' ta@tx@e"h%eﬂl ﬁﬁdﬂuﬁ&! wﬁﬂ Qtr l@&%ﬂe%? tﬂer}?fl(mrl}lg nﬁl. B% &%?Jr% %n%lgﬁ)sl

conprising the platel et aggregation
SEiBIents Goxseuiees)t Sueh assadiug qivde maehaﬂxtmm @ho@hite;c{b) £ilBBs or

[ ceut i cal ound
Bl el SRS, S LSRR TR iy,
Bindgysi aich as)¢arlﬁ(accfm@th$lcclhﬂd>9§;:hllggatém gelatdr, @o@’ﬁﬂyﬂyfraidoﬁﬂ
dos e form

el v nd fromt
9 cgo%a%rldea%{iéfa %1? }}um% | n’a ?? %*ceméérj d‘%ﬁ'ﬁ E%g mptp such as
Iaaﬂ;;@lgaxt\lgalmﬁm Caﬂﬁﬁzﬁd,%ﬂatdlﬁ tapAbdaQ@taray alPmedeRid, BBTauPcomplex

B T T O a5 50 SRR o

- ptogleratorg,i such asaiwaﬁﬁqpernmﬁmﬂxﬁn atiipoues) Qﬂ}iﬁé’tﬁng)z[geh@ Such as cetyl

ti ound ni st ered
STRETEA R PR S bl e
pibeicais; ewsthias wlc cﬂ:l@ﬂﬁmtmhte alheiidh Q8Hath) s@ﬁdﬂpelyétﬁ)ﬁlé‘ﬂer

f h I
L o IR PR o IELRCRV 8 RS,

- finoaway-hRbcbinpiyse baffekingalgess.of absor ption and

elimnation; the release profile and the resultant
pl asma proflle becone inportant elenents to consider

i n desiggaidogige tiree Fr\veal WBIHARLES: indil&e ﬁ}ﬁhﬁée%ﬁn&n%éc'eﬁéble |
of dosage fornms may exhibit different rates an

Wg??so utbq:ns suspenstons, syrups, and elixirs. In addition to the platelet
aggregation inhibitor, the liquid dosage forms may comprise inert diluents commonly
used in the art, such as water or other solvents, solubilizing agents, and emulsifiers.
Exemplary emulsifiers are ethyl alcohol, isopropyl alcohol, ethyl carbonate, ethyl acetate,
benzyl alcohol, benzyl benzoate, propyleneglycol, 1,3-butyleneglycol, |
dimethylformaiide, oils, such as cottonseed oil, groundnut oil, com germ oil, olive oil,

castor oil, and sesame oil, glycerol, ictrahydroﬁlrfuryl alcohol, polyethyleneglycols, fatty

“acid esters of sorbitan, or mixtures of these substances, and the like.
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10 rel ease and may be continuous or pul satile-

Conti nuous rel ease profiles include release profiles

in which a quantity of one or nore pharnaceuti cal

compounds is released continuously throughout the

dosing interval at either a constant or variable rate.

Pul satile release profiles include release profiles

in which at |least two discrete quantities of one or

nore pharmaceuti cal compounds a e reI ased

different rates and/or over dif # 11@%@%5‘%1%94291 Us
For any given phar maceut i cal corrpoun%“%‘?‘%@?ﬁéfﬁﬁ?i‘? iFoH,599 PCT
of such ool elell] un Skl ﬁ rel ease profile for a given

dosage PPy g Skl vy aPB’e%iﬁ‘eé}%"éé&eﬁatpé@il%lllasfﬁmnmmwmdthe

' plagelet pegregatibn inite0r &b AetcHRIE osa |
have different release pr of%ﬁ%g%ﬁpﬁzegfaf&tg égafion

ofg %ﬂhfrgl oL may be 3, %owa%é‘mf Srmplsilastaebliepirs famooihenatich forms
oéxﬁthﬁ phﬁlﬁha\téldidﬂly acEéi‘J‘ta%?e%%It%sﬂ:fr aJ ??qp?ﬂ.{.%et a F%rr:%ag ion inhibitor form.

SCI | enerally as "multino
p G 312(9 MJ%@mﬁemnwmgmrmmMpmbﬂﬁe

desc rolgiged as " Pﬁ% ﬁmq& F,L r%'att%e i e?’ggg‘g’ﬂ%‘%fhﬁclpg‘a %?t
t ApBEGAEQPphisertthay @s@@emfeao wbihaim a dhhllréﬂ‘ﬂl&aﬁdﬂtlé? ﬁﬂﬂﬁx@@f& a

r}%hc%lag b(f)lfl}%sﬁf&ﬁl ah& l‘n%ﬁ%? ﬁpga?m{pistg%}%gg gf) Bt ?céeéibjoggp develigerefore

“trino € VvVa

r‘E’P@H% e;p?nr fé}ﬁ d¢sered thiispasiseiica Bd raheSRmGstios 'tﬂleepdté?lc? of

REd nstant. or variable bl ood plasma
s A A B8R itopi i sl doresm oF Gnppmamiaid
®eer fackoes.dur at i on of action and may be continuous or

pul satile. Continuous plasma profiles include plasna
profiles of all rates and duration which exhibit a

sin g I @omgamﬂgﬁpt&eiahf ahy amt?ﬁlmcmamo% beat Ha% & Lag%?@tmn
' cliu roriires I n i ch

L"k gﬁs“"ﬂ B‘f"é‘fb‘g“l’d?ség?fg&ég Fra® he Baidito makevietbs dmy ®Ge. It will
|bh anmw; boedver; aapmi B5kcHCR1SERA) FiShly meéuilrﬁ}gﬁéru Rl ﬁgpend

S C ntration | evel and _ my be desc
B ‘ﬁ’ §’ g a‘*t“ﬁ{n ‘i“F RB8and degpsg) of e cebulpt erphpsigipgital Ir@sonse to

b«mhlmvtd ROt th 4 r
'§02n§ 9429 gtb{gw;ﬁ tegsgﬁg?fp [%ﬁi"eﬁn ?411%9%11 ﬂg%gdg%?’p S&fi ggents or
150 STRIoy# thepge Horypaight: seneenl praltpeexpamdididt eSthe patient;

' &x itz oif hdilgmishﬁﬁkﬁl RReKsT aﬁﬁﬁnﬁﬁu(ug Qng Ht@&dexa%u?lhof the platelet
20

tl‘l nodal endi ng on ['east

De
%WE?‘ dgationel th%ﬁ@ﬁmmvcmmmmbwddsmmbmauOn
drnvolndtdestal with 16 pRRSA qggrggaﬁg.x RRIBIGE land fikd Bl 3’3@8‘5& in the

, ‘ﬁ?ﬂgfl | es of the i ndi Vi corrpoﬁen
9S-nul ti nodal rel ease profile may result in 5

25

30

either a-continuous or a pulsatile plasma profile upon
RAM WehifoRbd RBhQ di ment, the
present invent i on I?)?%@Fégglega @?g’éﬁ” HIRYSIORY i f i ed
rel ease conposition which delivers platelet

aggr é§asebin thehesontrapplication, izrtemardctiot Sfnt"GeuytrafeNiotBe platclet

‘ a%é\%gamoﬁ lﬁ{or% % ciels I%gléllll}lgﬁl}llgb L Ofaielflzt gggegealilllog 1anth|it!1t%r or any

manner . e nano

- other compound that has a pharmaccutlca] affect.

The effectiveness of phannaceutical compounds in the prevention and treatment

- of disease states depends on a variety of factors including the rate and duration of

delivery of the compound from the dosage form to the patient. The combination of
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10 of the type -described above and conprise.al so at

| east one surface stabilizer. In still another

enbodi ment, the present invention provides a

mul tiparticulate nodified release conposition which
delivers the platel et aggregation inhibitor, or
nanoparticles containing the platel et aggregation
inhibitor, in a continuous manner. The 15
nanoparticles are of the type described above and

conprise also at |east one surf aggressi@al hif R
anot her enbodi nent, the present q?ﬁve%g’o% O&Qtﬁgggg??gglpg;
mul tiparticulate nodified rel ease corrpos?r ron In e

Whildtiverg rite bid dudfichie@Mbald By Epibl t regation :
i nhi.bitor, 20 or _nanoparftic lesﬁog%ﬁ%g?%?%‘gap%ﬁ@t can be described

pl BBy siesgesils And, drpdsdingron thephambaeasieal compound

I nEvadhistR Ywilie LAaLSk.Lal.i nd one-or nore )
subsequent yv[glo rt ?%Sggg?g? L‘ﬁ%é ac%*]%tg 'érfié and g‘f’é‘@‘g‘t‘ifél?? pharmaceutical
i rRFBPYRTin terblopdrpbismnt tiefoired temnt dishiapgofilh eA PprabS @htical

agQhBERId 9 re .rel eased ter. an initial '
ti rrehﬁdgel ay.&yZTS?lF%b%ag{na?norf & PrOBMGYTITR At biogvaabilitg sad rates of

i AbEptiosng elimingiém, ﬂlglmlehse p?ﬁld%&%‘eﬁlﬂtﬁﬁﬁ)las&g brofile bocome
ong&s4al wi ces;daily. adm nistration conprising

t heﬁcr)m % %l%%%tsl %)L(I: Py der %‘%}%’ﬁf"é’é ettpeiive f@piesmposi t i on of

the present invention. In still another enbodi nent,

the pr eerr%feaé nv tiq(}g {%Eﬁ des a nmethod for the 30
prevention and’ or¥&s rmsmay sxbibitfidferoptuates aed durations of
C oalenst sidngast Beaontkitbiy G tpuRhileN okt I fad D

p& nt_ipvention. - 34tp{ll Express wﬁ?f&%gﬁi’f&q{%%ﬁ?ﬁm case

8 'E%S"ﬁé‘b‘i’ 2 qugniily of 0pe prRREPhAmnacetigal cB@BoRET islreleasad

e ndbidiremBlyt throtfiRuPhe 86 ihiRKaNh¢ rOd ; o
myh ti par é cul ﬁt e modi f i ed ) reIfleegg%r%ccgﬁ%%g?’f‘%gﬁblfﬁate' Pulsatile
whi €h° BRRehRFufc elsascrmapifienin witieh atldast tya disiretel qatugitias 6f one or

neoephainicet iRl oRghinds e Se1fsel BSs schj bed ve. .
T@fﬁlna%ogarti_cul atﬁg particles ergd)%f%gﬁé%% esiofg‘afra}ﬁmmt‘me
cORPE AL PiPhymaequEsal compenridieg cembiraiion af smH icbiapehnds, the
I elefRS Lo fiT8 Firia)eiveR i8dak Vb i e t he L
pl at el % a%‘gr)e%ati orﬁgi r?trwrlnbglkt S?igﬁég%%?sﬁc‘ %éplasmapmﬁlema

5 {48 R0 OLTRYE £ompRahenis 06 Hosage foith bistealifibremirelbdss profiles,

Sth fefea st prélfe oY Ak lié/sﬁge forf) 266 %M%i i% ? %%/m?bdgagl%g arfe ?I}div?(flual

.ltd_gulg? present invention, there'rs

Sratditsiagd may efrsetived gandraliy g naltinddal” TRERMANSrofile of a
CRORbIBbI Bld ' ' -_cont ai.ning particles,
nd at §(Ib e“a_s(?ﬁ%gr? \é&]sﬂuigg‘;ehg%}eenpﬁ 8%1?\%06"5%5’?5 %g"ﬁ%‘l‘ef"srieﬁ@se profile may
cribed asngimadiekand teorlkeasenirofije poa threzl BfpoRAtdosage form in -

m%gb%ﬁbﬂém ngean&iffg'gr\{tlr&gas% pi'o ee mgl)rf1 ésgrribegl lz'ig ‘qtg‘ilm%gal?j

rel ease

Similar to the variables applicable to the release profile, the associated plasma

profile in a patient may exhibit constant or variable blood plasma concentration levels of

- the pharmaceutical compounds over the duration of action and may be continuous or -

puisatile. Continuous plasma profiles include plasma profiles of all rates and duration
which exhibit a single plasma concentration maxinum, Pulsatile plasma profiles include
plasma profiles in which at least two higher blood plasma concentration levels of
phannaceu_tical compound are separated by a lower blood plasma concentration Ievel and

may be described generally as “multimodal.” Pulsatile plasma profiles exhibiting two
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different fromthe first conmponent wherein at |east
one of said conponents conprises 15 particles
containing platelet aggregation inhibitor. In an
enbodi nent of the invention, the platelet aggregation
I nhi bitor-containing particles that formthe
multiparticulate may thensel ves contain
nanoparticul ate particles of the type described above

whi ch conprise the platelet aggregaty Mbnﬂhblg&§25§8&9lug

al so at least one surface stabilizer,
enbodinent of the invention, nanopartlcu?ﬂﬁ rtudﬁé?9PCT

Ofpedld Gnaly bR R LAB&I 4526 rlset

at el e? gge r eg(?tvdlso nﬂ}oﬁgp\éﬁ? éfr;ls%%%mp r@t‘“t‘%%‘s‘te PGS may be
S QP?ICEE@ ast ‘H‘bll(tdak’é Depéndognml mﬁdsas&ih@aﬁ,hﬂe ﬂhaﬁhﬂioﬂfneucs of the

bi t t ticl f th

AR bR R 0 el sy s the refease proftes of
i Hisitdividnal G(m‘lp(&lelﬂB nfjithe abstage fem, aapithedendlesd profid afresult in
ng@k ed %e ease cotg rnatlvel or
addit i ona%'l POps of  guisytils &gﬂt‘a %taﬁ leggan ?‘BWHIS““&UOH to a patient. ,
i nhi bitor-containing particles nay conprise a nodified -
release matrjx._.material. Follow ng 25 oral delivery,

the cofSBe PRPHmER theipsen myensionpetvides aguliingstichbte modified

o fﬂﬁakﬁ do@iposiBén WRIOW BivbisPlRSet a%% zﬁio liHiloP Sr BLJ?D%}%lﬁgfes

regation inhibitor, in a pu e manner
e 8’6‘%%5]?? platele} agaregation whibiten éma plpmh asien rﬁ‘hemami:aato&s are
I s tBEG fe &B‘scﬁﬂéﬂ aBhRlRd BmAREhRY @t ftegﬁ[[' Jeen RS s?ab 1ze
nanoparticles containing the platele aggrega
i nhibitor, and the one or nore subsequent conponents

provi dﬁstﬁl sRdief érﬁ%dﬁxﬁérﬁ%g %en{ j atel.el ﬁg]litlp 1cul%lt’]e

i nhj bitor, ‘30 or nanoparilcles co PKWh s

| @%ﬁlﬁtwlwgpegwmwmmd@vmme ﬂlatelstlﬂgbre@ﬂﬁﬁdhlﬂﬁtﬂrsor

tRBopal ent rves to hasten the
e B B RN Bt o Susiops e, The
\aRePaptislss jareNg themop@&sﬂm QﬁvaSnd Adrhyaiisa elgo BXledcebndNarfadd
3RS PCT fromadm nistration to a therapeutically
effective plasma concentration |evel, and the one or

nor e subsequent conmponents serve to mnimze the

vari a neentration IeveI an

mai nt gr% )%?gﬁotﬁh er aﬁ(g%‘tngﬁa P Pregey Bvppiee T m“lnpamc“]ate

ewddd reledse gwnmdsrwu ghwhﬁbh Y |ﬁi§s/t pﬁlﬂhﬁt E BYthe gla?ﬂlét gggre%%nzm hhibitor,
se and/ or nodi fied rel ease .

ﬁr”g‘qa'r‘“ut’iiﬁgd%rﬁ%t“m@a 0B a{éﬂ" F‘%?ée&atlﬂ%mg@t% iielepred iramediately

upont ddemasitamn andgted inRd subkedifert PBribhd @ﬁth@ﬂ@t‘éle@&ég%ﬁagén
i,.ent-contajni particl es and ‘the

re
PRIVALE or hp e S Kon{pind iy Bhfesh s asios irbOuiqu amreicased afe
pnmubahmeﬂaapf active ingredient-containing particles.
Where nore than one popul ation of 10 active
i ngredi ent-containing particles -provide a nodified

r el edaget dnbenBibddintht, R S84t invention provides solid oral dosage forms
for once-daily or twice-daily administration comprising the multiparticulate modified

release composition of the present invention.

In still another embodiment, the present mvention provides a method for the

prevention and/or treatment of ischemic symptoms compnsmg the administration of a

composition of the present invention.
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coating and/or- the nodified rel ease matri x.-pateria
causes a lag time between the rel ease of the active

‘ingredient fromthe different popul ations of active

i ngredient-containing particles. The duration of

these lag tines may be varied by altering the

conposition and/or the anount of the nodified rel ease
coating and/or altering the conposition and/or 15

amount of nodified release matrix material utilized. :
Thus, the duration of the |ag tErpresadvai{ LaHeENGGSV gre3d4291 US
to minmic a desired plasma profile. BaaateeDbli@: NbasSHB599 PCT
profile produced by the nodified rel ease conmposition

upon administration is substantially simlar to the

pl asmaprof il e. pr ced by. the 20 adm nistration of

P’ or TPl HeCiEichtiob iR prosidey el igmripy e mesdifid

modidse edmpasition € whieh ERASicled Forifing e mpltpaRidhlale BNt | ON
articul ar useful for admnistering a platel et

i |y
o JEP RN PPRIeB Pt WF vpe descabatiows. cPicgeuepapicnlate atisies may,
S ab tasired) Gomtfih a\bidi f@S eledde ¢O4tHa AA/HC, ﬁ!’;‘&h&?&g@?&ﬁ%ﬁ QMaterial.

the present invention, the comnposition can
designed to produce a plasma profile that mnimzes or

el i M Nl RS hatd [ .concentation ..
l evel s as s.éﬂngiE“\é’g‘[ vu\? Eﬁﬂ]é?%lﬁtéggrgﬁlmr? ?%&?%ﬁgo [b[e\%mg?smons
niFseribed hersamig ilostagplar itgisaltsror dedaeimesi al | y. | n, such
enbodi nents, the conposition nmay be provided with an

i medi ate rel ease conponent to hasten the onset of

act i onAsprdientp ehe aspectiofi Ghetpravent ifveotion theieis plokided 8N t 0

apih i AES ctixe plasma concentrat.ion .
robeReRRE! (Bl ko FhLARL L B Bafr ey Sty perie

t eentraung partc les, mhiatmaml o j sﬂiﬁb@teﬁﬁ; (foﬂ@gﬁéﬂ_ﬁ‘cdiﬁlﬁrﬁ?i% actixlfe ingredient-
CONGE . e r oughou e.dosing interval.
ERERETnE Bl LR BustaleR noss b Samppomicciat ondBienc rleas
D&iéfkesnt fivan the {3 p&ﬁﬁmﬁﬁTwﬂ'dﬁﬁn aﬁlbzifs]y 6nd dTg4i@ dbrBpdrents emlﬁaﬁéas

C : the sane or _di rent. For exanple, .
ARG Bhea IR PN Rl S0t Bt oot o gvention, the
aplkiglet dpgregitivinghidbitoragaadgiatpanitlds ik Rivh e m@liparticulate may

ng %?‘;egi:&nltaes contrgiigi ng t_hlg gtjratel et aggregation )

i nhIbitor, s T e BT PRRECiehofrBeivendesonlied epougrwiveh gpmprise
tthepleelepagpidghtion inkiternR biss et 18ast bicShfSQERBAEE! In another

olel; 51’ Si it t'ltéhe |.at el et aggregation inhibitor, or
nanop"g}‘efll | RS HP S DA OHJé‘tefj?agfclqsé’f theé@@rdég@bfxb?bove which

icohiptise the plavlRtlagitegh@ASMhBAS, M ARSE FUBR ok YIRS bilizer

%‘Fri Si ng an active ingredient other than the
Sheboelvgs o e piaieletogareesim i ior-consinian sk of e
GaNfiRitRuBE. (I plaiidl 108 HHRGR}L ﬁna,.h,—g bRl

suitabl e for cg-aad_rri %%rg%ar ation vviPt. t egb%yg{:@%rélf’ybe coated
J0Uragenifichieleesciconting; Alematiyelyor pditionabip tiropientet aggregation

gtlﬂi;lilg:rglt)ﬁiﬂnﬁﬁ p@GLlbYfaj Qﬁﬁlﬁﬁb & Hodfled Fhieds0 B abSaterial, Following

orai delivery, the composition delivers the platelet aggregatton inhibitor, or nanoparticles
containing the platelet aggregation inilibitor, in a pulsatile manner. In one embodiment,
the first component provides an immediate release of the platelet aggregation inhibitor, or
nanoparticles containing the platelet aggregation inhibitor; and the one or more
subsequent components provide a modified release of the platelet aggregation inhibitor,
or nanoparticles containing the platelet aggregation inhibitor. In such embodiments, the

mmmediate release component serves to hasten the onset of action by minimizing the time
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pl atel et aggregation inhibitor, and at |[|east one
subsequent conponent conprising the platelet

~aggregation inhibitor, or nanoparticles containing

the platel et aggregation inhibitor. |Indeed, two or
nore active ingredients may be incorporated into the
same conponent when the active i ngredients are 15
conpati ble with each other. ﬁct i ve _i_ngredi ent

present in one component of the 1?‘1 $e394291 US

' accorrpanl ed by for exanple, an enh E@Pe)bﬂ?ﬁkéwf’o}lﬁéS’PCT

nsitize nd i n anot her conponent of the

)
c &?H‘o@f’?l?lﬁf?“% :’H)% pegtisalheeifer v umalsoncentriticaticvel, byd the one
Obr ﬁ]bﬁrsaﬁb@qﬁdnﬁccﬁﬁﬂo%@ﬁts S B8 Hinindsh tﬁg‘v#\fﬁﬁc eplaesmra]l cg ciegtrauon

term "enhancer” refers to a conpound
ofevels ariorenaptainactherpecytieallysifeeting plasmb Icmmrdnab I'.Hrdntg‘hoﬂfthe

aBosafglihiéRal. NOr edi ent by promoting net transport
across the AT in an animal, such as a human.
Enhancers i nclude but are not limted to nmedi um chain

fatty gl g &gjcf%se cg and/ r her 31 {eagfaga;% Igl\é%ééla%gnal cause a

t her eof |nc n
nleg ting rlPIBUVCSllI theaeltan bﬁths lacthreaﬁgrédieﬁ SoinBé ﬁféﬁﬁbpbﬁhon of active

p rea t|n ethlen oxide with a fatt
f“?‘%@eﬁd‘}”gﬁé%‘a‘?%ﬁ’ EW&‘?B‘F"G&P%?& i fiom; syBsegpent
gibqpobnoﬂs off attivy: lmedier&&bﬁtﬁmﬁtg [e@ rWhéDré %ré MM Bl pdlation of

P- g é/mgl%&%}]el n_i.nhi bi t@rs an e; m xt'ures
o B E ST R A ng PR "Saf@'%ﬂf“’sa mPWﬁF‘F]E?éf‘éSfe Fh?dmmfslease
i cm)amig anbl/otheand di@ed r@ﬁ%eﬂﬂla’ﬁﬁhﬁfcnﬁ@%s@gmag%é delthdah bR, frelease

' _ai ni onent_1s present, t he proportlon (0]
‘rqéﬁ EBYe ’85‘5&'85%1?‘?’6@6. fﬁthawlat@@ﬁ?%cﬁwmgwd@afmmammg

qﬁm‘é ??Z?ié“?‘a’é‘x“b?ee?%%’? ey b ey GRRIEL O Bieen

89‘“&5‘&‘ fhenpdifiscplenggoniag ader Fltsring the wempdsition and/or
Fiilnfbhﬁd Fmodgdegadst aRui-NRLB L Qlﬁll&ﬁe'ﬁlﬁﬁt thk Hurléﬁ"cgl Jf tﬂesl";ig time can

g) oneat and, i n subsequent conponents may
ﬁggﬁ“e {1 pigic gdlesired pspgweadila t her apeut i cal |y
effective plasma concentration |level. The platel et
aggregation_ inhibitor, when applicable, my be

‘pr eseHecaura theplama prglemseducet byohe modifisd enitasabdmposition upon

@DihinfBlich 8 YSiRiaB AL ABRAATE e sl pRo. FLIA By glacem ©

or otherwi se, of two or np

pfministrationof sve gempsrR dosdgefonrsigives sq,quemtamanhg mpdifisé rlease

kg BT gl By he ARHI Lok AP SR s b

Pg&f?gaa?}winblten forgxamiple ciiostazel atits szaggnegawaﬁwsl nhi bi t or
is preferably present in the first conponent in an

-anmpbunt of from about 0.5 to about 60 ny; nore

pr ef ebetbrdmg m@nthampest ofiigpegat indéntion thbbdBifositio can be
BEEAEN, dellids bl g@%ﬁﬁg&aﬁgﬂ%’%@Qléq?ﬂlat%é‘?il%%nﬁfmi i
plasma concentration levels associated with the administration of two or more IR dosage
forms given sequentially. In such embodiments, the composttion may be provided with
an immediate release component to hasten the onset of action by minimizing the timé
from administration to a therapeutically effective plasma concentration level, and at least
one modified release component to maintain a therapeutically effective plasma

concentration level throughout the dosing interval.
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~aggregation i nhibitor is present in subsequent

conponents in an anmobunt wthin simlar ranges to
t hose described for the first conponent. The tine
rel ease characteristics for the delivery of the
pl atel et aggregation 15 inhibitor fromeach of the
conponents may be varied by nodifying the conposition
of each conmponent, including nodifying any of the
exci pi ents and/or coatings which may be present. In
particular, the release of the B?‘HF%IM@I} F etV 825394291 US
i nhi bitor, or nanoparticles contai ni*fgrehPoghcaNel R31,599 PCT
aggregation inhibitor, may be controlled by changing
the conposition and/or the anmount of the nodified
rel easghERHL: spch a oat
is pr esen:?@i éfPﬁrﬁég%gk?ﬁg%ﬁobhﬁjﬁ%gt?g%e&'gme%rd‘ S Al
¢ SHPEe fie qompesidemay Wﬂwsrmdnmmdts combmi@ompaﬁa ipDgslet
f n
o E SAE0n AhEOESEn FOBRANENN SR B8 plakipe 35 Eeafion inhibitor, s the

f aQﬂVIB imgagdaaht. b&lttrhs::vlelyc tlms:omposﬁionanzfmm;ineda figt &ﬁﬁ}ﬁnent
f the active ingredient nma

|
e e et GRS RaBror o et cloreon e heplcle
r %meormahlbltw amt 2 lldasd onldtsiﬁizslé@ﬁﬂt cﬁﬂp%néﬂa Bbrhhisho &l L8R
C In eac co onen I'n a n
B8, IR RS R ARER dggreepion o proagRAcles caeqamng the

t platelef fypregatidh inpidftbi, ﬁﬁiaﬁlé f&m&ﬁﬁxﬂitmugﬂ %1% nglétagt aggregation
pres et, In e ach ent ﬁl'

{
j ‘%’%ggfgﬁﬁ ‘F‘In : gné ﬁ?‘fti“&“é AR a@tb'eym@rchem hﬁneu@sm the gilatelet
ta@Reght&@x Iblﬁbi\fﬁeél' rﬁlﬁ&iﬁﬁfb@&%%ntaﬂ theaﬁal{eicf%‘g?e%g{ i mfnbﬁ@r and at

ela l;the rel ease of the platelet a
etSB SCTSP FOIBRATERCHMPE PR HiE m’iatfriﬁylgabsmmb mhrlatolr @d

b)&n@ﬁicﬂéélcﬁﬂainﬂa% thOPRER} C#g?é'ﬁaﬁ(gn HABRL indlg tyvo of mare active
conmponent s, i ncl udi % fyl ng any exciplents g

cBEP lﬂagmﬁﬁ P& Heprrgratse ipp gheapme CF’GPOHSBBWIEnphemVng'cdlents are

lcabgh with-¥a i € I K om nent of the
3lﬁgggmgdﬁgx§%%g%?*t VPingfil %ﬂﬁ%nﬁ%% £ boripet of th

CHWBEﬁI%DéD?st@HM@W ef‘-?[ exgimpies am exbapcer pbmptﬂiné for a sensitizer
2 t i.cl es con ng the
BRpaGALH Mbthdr @blgb(;lﬁﬁt Qf(ﬁa (E)?I{EBBQ&E -!)r%Fr A g%ogatlylgh 9

pI at eI et aggregati on rat e

iPigRleblisr 9r thesaireuticlpfifost thereaf.i on. Al ternatively, the
first conponent may be, for exanple, a tine-delayed

i mredi ate rel ease conponent in which the platelet 5
aggr efiasedheteirh tisiteroy "enbancerd ndpard 4 clrgBusd Whith i dagaBléier

t L.
Ol AR SRR 0B LNBUBY orhR s g by prgmofingact
tansport acThss theeG BNk aamdxmas,wbammmmaﬁmﬂ@ﬁ inf0¥e R are not

del d t |
N R AL —

glwmddsemmyagiyseuﬂba In?ﬂ-ﬂ)lﬁce.‘iueﬁl&&xtlt@ fuch@¥ Bﬁtl%iﬁdt daf E@ Ex%?ared by
et _aggregation inhi

%rgcmg ;ﬁn{: Oél\'(qg gv:fga fgtgrﬁ éﬂa A &Hg ag gglppxgﬁlgylehenol ora sorbltan or

ggg:u*ﬁg"aty i dtsﬂelil;l dytdcBfomel F150 ﬁﬂﬂﬁﬁa?&dl’lg‘i‘yc%p&% iRt and the

f.ashi pn..over

hike; and mixfures of two or more of these agents.

In those embodiments in which more than one platelet aggregation inhibitor-
containing component is present, the proportion of platelet aggregation inhibitor

contained in each component may be the same or different depending on the desired

-37-




10

15

20

25

30

ext ended period of time. As will be appreciated by
those skilled in the art, the exact nature of the
pl asma concentration curve will be influenced by the
conbi nation of all of these factors just 15
descri bed: In particular, the lag time between the
delivery (and thus also the onset of action) of the
platel et aggregation inhibitor, or nanoparti cI es
contai ning the platel et aggregat| on i nhi bi t
each conmponent may be control | ef*ByssMey NHeEV825394291 uUs
conposition and coating (if presentfrtgmegReskesNothdl, 599 PCT
co onents. Thus by variation of the c osition
g HigBh e Platclit pearrsagon H’élbatﬁbmmenawggmﬁnﬂmpoﬁem trel in

a%ﬁbs\é@udnf‘&fn%h@rm 3y be ﬁ{}darrmﬁntzé?lf‘ﬁ’(géﬂt g{( ér?&hcgf tﬁel?agyeutlcglly

tinme, nunerous rel ease and plasma pr

olstisstive dlasmpspncraliatign dayek Wbc platelet agpregafiort inhzbltag whémaplicable,

b%a%% rdsBft iRl GRRE f8£n &tl?)%e Qub%{aella?fx Oﬁg%lﬁ' sgetr%qlﬁpler orasa

i nhr'bi tor, or nanoparticles contal
aggx@gfatacemq on hihervtige, of fao@mueae ftereGiosman Ak phtmbt afiegation

Nat; Ll f ease pf the Iatelet a

[ Hittfifor Rproly &R Pl cpREoRiin o UL AL 200N 8 t bout

agoe mga;traterablmh it dnegunt éfifRoih SRANT ROHRENI0m ITHR platddet

| 1 % ase talined.r se etc.), the plasma

PR B i B PR Gl et b S, GoyPRget i et of fom

nabuutrﬂ.ﬁ’)to E)Iﬁoupﬁlb ﬁlgi mb;e ;i'éfex‘dﬁy@ib plit8lePRBkepatdn ihliGitd?)! @ﬁgﬁmt in
rated and clearly defined

é] éJlrst ma I 2. ??
( \Rﬁ‘é‘ﬁ "Hb‘ | Bg‘mPP’?fé’ remy 3RAE)2- i BoySPing dhenlatelst a

deghr@atiindibitdhie Prsbif i R¥sdghdR chiipSHaRE tid an Ak in sumlar
pl asma profile produced fromthe admnistration o

sfaﬂé‘fse" §%§‘§crﬂﬁﬁdtf°r o hist sosnegenthe conposi tion of t he
present i nvention is advantageous when it is desirable
-39 Express Mail Label No. EV 825394291 US Attorney
Docket m‘@ebeiseszé)gmﬁe'{st%foa dicidglivery abth plateint eggredations
Ofnhib@tbd ¥6m B2 %e%hp%&&%gy ;0 mt)&)i g the composition of
admnistration of two or nore dosage units in

cTEhR FHBPIRSRie C RIding I adHY e @hY ofthe etvipienss aude coﬁftmghwhlch may be

Phrades. & pREANSIBE f@&séoﬂm%k%%g&% &]}mﬂﬁﬁ SralBRNes

may be used. In particular, coat erl a
fptainiagthy plafelet aggregatipe mhipftor, imay be eewrrlled hy eimngmg the

| Gaglp o Mla/@ at
ity 0 5o 10 BT i, 1
opting is geosent df moes thar onelnedified relhgsd camponept io pyesent, the modified

| r{'@ltes.% |cSﬁHg%1oe§i§h BP&Qs% ﬁﬁn Oner 3 a\ylrlbg% oﬁ%&%&?é&%ﬁgﬁ Sggﬂarly,-

hal at e,” ammoni o net
t"fh?s enoslified roloateris ﬂahhtatada@‘e]nmnkluﬁudnmmd:ﬁ&d REagndatiR.,

R iR Lk cid a acr

%nfcr ylf\é Seéf (E:h% g‘lwe g%‘ﬁé’ﬁg bse ?%5’2@3 by rf}ﬁ chpigefodameunt of
tmmléﬂwlaplca@mhmgmh(ena} Lﬁh&dehc mpaifiyy tdl\f}éhe coating may be present, in
acst al di et le am no acgh ate, droxy r opyl

' component,’in any amounf that 1s suff ic nt to yield the desxred delay time for each
particular component. The modified release coating may be preset, in cach component, in

any amount that is sufficient to yield the desired time lag between components.

The lag time and/or time delay for the release of the platelet aggregation inhibitor
from each component may also be varied by modifying the composition of each of the

components, including modifying any excipients and coaﬁngs which may be present. For
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met hyl cel | ul osé..acet ate succi nate, shell acs ™ hydrogel s

and gel-formng materials, such as carboxyvinyl

pol ynmers, sodium al gi nate, sodi um carnel | ose, cal ci um
carnel | ose, sodium carboxynethyl starch, polyvinyl

al cohol , hydroxyethyl cellul ose, nmethyl. cellul ose, 15
gelatin, starch, and cellul ose based cross-I|inked

pol ynmers--in which the degree of crosslinking is |ow

so as to facilitate adsorption of water and expansion

of the polynmer matrix, hydoxyprispsess MailLabeddlo, EV 825394291 US
hydr oxypr opyl nethyl cel | ul ose, pol yvisiphpeyDookdt onP 31,599 PCT
crosslinked starch, mcrocrystalline cellul ose,

ctexgple, thed Wbmgdnﬁmmtdyé:@rayIlmhﬁdﬁmpéiha’sﬁﬁbmponent wherein the
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‘i‘i fe‘fsﬁ’liﬂa ¥ 4 HUmbEsy mebpsbatobrmfier Q‘)‘Fmﬁéﬁlﬁd &he second and
a RibyelfueiRcofipenens ity 35‘ Yor &"ag%ieeﬁ ﬁmkl?i%%%%g ffidifedRle release

i sobutyl ene, pectih

pBYRROTERFS ﬂ‘PSH%@CIZ'!?ds)&@He@stn@@ara timgeedeliyad sustuirey af;lease or -
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ataning ths plajeletagereghtion trdrilsitans is redeissdyinucanolled fas}non over an
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pol y ”eAsSwﬁ%rbg cxaf%glb e st]ixa{l] cidmzl%q ety §éac(t: gz.gllrlélo(% the pIasma

sodi um or cal n1car oxyhe
hspae s eopyTe \mﬂtHwyhﬂmbddlﬁyuBEcodﬂyﬁﬂtmny;DﬁIDWhese factors just

h [ 1 ul
gcgrs%rgﬂfg frieﬁ {pﬁnﬁ\é a éﬁéﬁ% dme Bebgrafrhl?ls Egh Iphép%ﬂlgs alscl>J thg ?)gsct of
wpg@toﬁwemme@agaegat(oa lgnblanj of@znopartitiesCshRES ﬂ&@lhtelet
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30

anfl poding Kxﬁp;esen}gﬂeetﬂi dfuboseypoaedts. Thosey ﬁﬁ'ﬁﬁ@{ &“ the composmon

| t [ 1 ul t
g;g:%%ﬂ cgﬁl%o Y%ﬁu&a %tﬁ? Sﬂg&xgt%elﬂ garﬁ%: q%?h%gﬁtwe ]ngwt@) and by
p'ymtmlmodi dméag thoe, yivinedus dl€0bMMd plRSlyprH M mAFEL Mtfned. ’

| yl d
B b i Bl T O e pactrgain

cel.

e Sl onf B

: mtﬂhlhm rqﬂnbﬁopaﬂjcﬁs font&ining u@ pikbdf :;%%fetgﬁ’taonaﬁﬁgﬁcﬁ'ngomgé')

other ac ﬁ%c acid _derivatives, sorbitan estef’s,
qPeengnt "’dﬁ e natyrg of the release pithe platelel pegreeation inhibitrn 0 a

ahxgipﬁﬂibﬁs c&ﬂﬂhﬁ?&eﬁﬁt&b%e@&f&%ﬁﬁlymr Abdllena %ﬁlgonent (ie.

al gi nate, agar, and gums such

propyl ene gl

' E%/‘@e f?é%ﬂswastam%qﬁ?esmh the rlasmgaeetiit hay bacmmgaems(; c.,
BMadg a %A4E BAR |

A o A b e B b e
Pel f‘ﬁ’é’aﬁdtand éi@éﬁ%ﬂ@ﬁlﬁg (=g cwheashqdbgsme & lsng)®r superimposed to a
degree (e.g. when the lag time is short).

The plasma profile produced from the administration of a single dosage unit

comprising the composition of the present invention is advantageous when it is desirable
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10 lubricants, solvents and the |ike maybe added to

the coating. Suitable plasticisers include for

exanpl e acetyl ated nonogl yceri des; butyl phthalyl

butyl glycolate; dibutyl tartrate; diethyl phthalate;

di met hyl phthal ate; ethyl phthalyl ethyl glycolate;

gl ycerin; propylene glycol; triacetin; citrate;
tripropioin; diacetin; dibutyl phthal ate; acetyl

nmonogl yceride; polyethyl ene glycols; castor oil

triethyl citrate; polyhydric al ESPEIsMailishebNgiEV 825394291 US
acetate 15 esters, gylcerol triacetaf@omsyBoghet No.P 31,599 PCT
tri to citrate, dibenzyl phthalate, dihexyl

piie ﬁ‘ﬂah gt @roor W?Pm%fé@f‘c“ﬁﬁ ingaedane withpyt shermeng for administration of
phivbal abr dobibk Yhiroct yl pht hal ate, dioctyl azel ate,
epoxi di sed tall ate, triisoctyl trinellitate,’

di et hyl hexyl phthal ate, di-n-octyl phthal ate, di-i-

octyl hal,at e ndec

pht hal g?g SRk frarciar “Vﬁ‘gﬂ?%ﬁﬂ% < Felcasg pf s phig] 9%
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S X l.ate, dibut
L TV R D T T —
C Unpnakse@chasmﬂlﬂbse@liem&l ;ﬁ&ﬁﬁtﬂ}ﬁ&lhﬂld&e adbdie frinﬂiletat@ 'h‘:j/droxy

I t abl
o Biob A inIRulds® iy £ P i) kel e b1 saRameme gl
beoplogmde:s Sk bs iisdeabidaingerahirkdaittk BRIrddHOTS MKIRT, $oly2erylic
rm "nodi fied rel ease matri X

éhgiaﬁt The t
AR soey e apt mEacale RopoluErs s it FaIg under the
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 VeatbdXy @yl pblynydrd, Qedidvh QIgfxﬂa?éj b @S GheTBer J:a’fcnﬂﬁtcgrl}ﬂcﬂl)é sodium

suitable for the practice of the present i nvention

i FEtepRwethyt stagehs PRlgYiny algabel byds ome@m eqllposalnading cellulose,
Clidiidl A5Eh, 280 416 BB éﬁb@s‘é&h&h ‘Bgfylnlél's $Ewhick e degree of

hydo yaIkyIceIIquses such

Hy e ﬂﬁﬂ’ sy facditaty p@ﬁ@@t@n @f water and expansion of the polymer
h‘sz;ﬁQ WB%YA&F&WEQ@ ﬂydxgggﬂﬁy[? Sﬁeg‘@é&a odyvm)ﬂliynohdone

el 'ul 0Ses such
%@@ RAgrch, migsry Sﬁﬂmewlegﬁsmg Emyacrit- moﬁm@ylate copolymer
@Eﬁ&ﬁ t‘gN@S—PBI %%hé%;—l?%ﬁ IH%L Cc% %1 |110<§a§em Rl ég'%lg 1c sodmm

one u1ose A

Tybl(‘:) @ﬁ%’ltcgél:égsé% Wdlﬂb}ﬂrlaﬁmphdslpblymm paly{hydtoayalkyl
poI yvi'n t%acefg%tg~ﬁsﬁ?(ﬁﬁf 2‘?@"‘“56?’““? ﬂ@?‘hg&ﬂ}fuﬁ@%‘)’ anionic

god W;onyq hyémg@la,tpelyami alcoliol hevitigheloanicetats résidial afsivelthble
i on to the present |n en n
PR GRS SRS BRSTRAMRS coBrimifra mabHyelyidrand
mem:q eft!gudqlzdel, prapydeneroe :laahﬁt@leﬁé I%t;&tﬁl @, mte»s;?kr%maﬂ bﬁ@%acblﬁmdes
sati nner n_ope enbo nt, the dgosage fofm
R A S R R e
pn@etﬁymcmdmmminﬁ] wi.RGOMAL VOO EAqUARIeEHP RN Ae PRIynbRR, dlCStE:]‘S of
and_the nodi fi ed rel ease conponents,

I ate r e
Faé)n WB%PE%S Dyvinyd alcphad and poly N-vinyl-2-pyrrolidone, sodium starch
glucolatc (e.g. Explotab®; Edward Mandell C. Ltd.); hydrophilic polymem such as

polysaccharides, methyl cellulose, sodium or calcium carboxymethyl celluiose,
hydroxypropyl methyl cellulose, hydroxypropyl cellulose, hydroxyethyl cellulose, nitro
cellulose, carboxymethyl cellulose, cellulose ethers, polyethylene oxides (e.g. Polyox®,
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10 suitabl e capsul es, such as hard or soft.gelatin
capsules. Alternatively, the different individual
popul ati ons of active ingredient-containing particles

- may be conpressed (optionally with additional

excipients). into mni-tablets which may be

subsequently filled into.capsules in the appropriate
proportions- Another suitable dosage formis that of a
multilayer tablet. In this instance the first

conmponent of the nodified rel ea@e)rcselvmlﬁjabd:lm EY 378¥94291] Us
be, conpressed into one |ayer, w th AthensSaueRé No. P 31,599 PCT
conponent being subsequently added as a second Iayer

ofmipp Eaybided, |11h@1;5d r::ﬂlb'htb]slllatose Bty Hydutl 3ihyREIRuIRE, dellflose acetate,

u on of the Invention
e e R aron SR oty oo ingllan,
flml)nvmyl pymcﬂidaﬁe polyeinly PAlVERE @0ty vE9 b AR Ql%@r&rfat@ acid esters,
%§aan e for 20 I'n one enbodi rent
1(8% pg 3 l'u-s , §PPqlyness of m@thmrﬂtcechltor methacryl:c acid

E(g.gr lﬁgﬁigltgmohnﬂﬁh(mﬁ&] oBRPAGVIM 25h GATRRRE Q&%ltal?esftérg ?ngmral -
pl at el eﬁmsg]%ﬁega i.on i nhibitor-containing conp
'gl T temoenig|algiedie sodigprealyam, (pntassmm

[ abds| St
e o Ol At D AR in o AL biE TRO0R TR bean,
LBRAsBRfBfaragcens; guaroRasdhsng $04mogiwn exdnbittrescanddidnds thebf. As

el BaaSHridifdd ﬂy%? b&?&d*:ﬂc'ﬂﬂ:g i) Eh Iartt | &3 d)%e?%sl ng}f %§quasuC1sers

substanti al |
HybRicants, é?lveiﬁ? andah@wmmmcbee@dc@mm ciarigg. Suftbipplasielsers include

o A DT oL b ] ol b L iy o

| ﬂﬁglyaﬂgb@@eaf@nﬁbﬂn@m%@@ﬂwhﬂlﬁlyl diyl gigtdlRe; AydetifiBpropylene

ase S| OV\A over
il G o S ERER S RS I R,
polysthylensrglycoks; eratoo pﬂ;rmemlybame;ﬁo@h@mgal&dmspé@&e%le&etate

conp %ﬁ%ﬁopﬁlg E‘%E% (5 astg{jmfg]ﬁp %ﬁ?‘nﬁ&b‘%ﬁgﬂfﬁ’ﬁﬁ‘ﬁﬁaﬁ ﬁhﬁ?’iyé Rhthgjats,

brivliastvi phibalatestidortmy Eptthalatt, ruak;e aserphilapits] Mibciyl Reldides
L.ch ast about 80% of t he

files
éap%%u?l\?lsg& tal tgxsoctgisgxrr}%f ey f}@’l Rl phthalate iy pety] phibalate, di-i-
oyl (phthe},ftteDbeMEt:yl NhthaRte3 8- Mﬂd&@pﬁﬂﬁ%ﬁ@ di-88deef1 Pthalate, tri-2-

 RRRIE Rl % SISy i B e sty

azelreadibutpkebickes i n which the active ingredient of a
~conponent is rel eased (rapl dly or slowy) after a
tine del ay, and the terns "controlled rel ease" and

eXt aviskadhe ﬁbdiﬁ&ﬁreldaﬁ&édﬂqﬁn&ﬁlc ﬁﬁsepﬁmo'dl ﬁ rél@easg\ﬂfaﬁ'nﬁ
ast abﬁyt 80% of the active 5 ingre
n&%?ﬂ % FufaRlenodafigslyrlente majrix alatssigka SSlIfabw Opmbﬁheon of

msREfRideiRhsd nRind mAGHLIS BALHE RsddN Shddi énacl:sozﬁl%ﬁ%o%nqg those skilled

ggponent of- such enbodi nent nay a SO ex
28t {Redrm anedified nsleatd matsix imatdrallian gsedhereimidiuddse

h!'y&]oﬁlﬂﬁ@ olpheh) Hy@ropRoBiE %a%f'ﬁ’xqrsf gl
controlled rel ggsgﬁpr 0 N %ﬁ%&seg@ﬁreoh%'gﬁfl% Sfzpable of
modifying the release of a platelet aggrcgatlon inhibitor dispersed therein in vitro or in

vivo. Modified release matrix materials suitable for the practice of the present invention
include but are not limited to microcrystalline cellulose, sodinm carboxymethylcellulose,

hydoxyalkylcelluloses such as hydroxypropylmethylcellulose and

- hydroxypropylcellulose, polyethylene oxide, alkylcelluloses such as methylcellulose and
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10 t he second platelet aggregation

i nhi bi tor-containing conponent exhibits a delayed

rel ease profile in which the platel et aggregation

i nhi bitor of the conmponent, or nanoparticles

contai ning the platel et aggregation inhibitor, is

rel eased after a tine delay. The plasma profile

produced by the adm nistration of dosage forns of the
present 15 invention which conprise an i medi ate

rel ease conponent conprising thEXPPEublabeborkiga2i38m291 Us
i nhi bitor, or nanoparticles contaln|ﬁ§mthDpﬂa1EbER3l599PCT

| agﬁ%@g@}l on inhibitor, and at |east one nodified

Ier@(glwp] @P]ﬁf@lnifhﬁﬂﬂﬁ(h)ne,loeﬂulatggabegﬂ,tdeﬂﬁiose
i ﬁfﬁtﬁé btrateOkeliuRRO RS pifihdie ﬂ.g e ac{%g(g el@ﬁa%, gcaglilﬂacetate

gtregatl on inhibitor, ‘can
Pfasn%yﬂafywtﬂl@chnt@dmmnwacbm and Mixthftthatdon of
tvvo or nore |R dosage forms given 20 sequentially, or
to the plasma profile produced by the adm nistration
of s e pAmudified Releasd commkktfdne:dcdrﬁhg astle PRSXMvERM oA Bnay be

Epana it ol Sy R0% et Rrrorehhrinbs srrmpopbaceier

agtgteégatmsalpulsmhe Biahfdr. M@fe%niﬂ&&uneﬂﬁ R RBYR GEmPEomprises a blend -
. S

p Lc paraneters may be desired but i
ORLBGR o Rancks BRSE et Lemning pesiclospbich mabeumthd
t maiﬁiw 1&]eageind dma@'ﬁﬁécpfef&se%ﬂlt&)aﬁéﬁ'tsn fhe bieﬁ& bemg filled into
Siti qn rel eage the(éfl atel et aggregatio
?f“é’P % PR Brdiof sodf gelatinnapsalasi Ah’@emmelypthaﬂéfee&m

@Wﬂgﬂtﬂoﬁﬂaﬁcﬂﬁ lobhdtRE mg%ﬂ?éﬁt—t;&ﬁémﬁ :ﬁl@l@é Jng%{)é{ c pr ssed
the(Jo ﬁ'n;elet gregatlon i nhi b|to or nan par Cras
dgpiicmp Wﬁh ?‘ilﬂé Mebexstriants) inge é’gfattﬂdﬂis whish iy be Subsequently filled
Gawtcapsare i the h raltd fibp Y ASE ’ t
rel eai;e of t%em?%taeligt ‘g‘g‘g@e}g’gﬁ%ﬁﬁﬁtﬁé‘gsﬁ%& m%ad ofa

Y igbigtda ﬂ@ﬁ He@nes thefirsheonmoatas|of theanyglifiglatiease composition
umﬂyﬂau bpresd H%Bﬂ@l
corrpor? e n? “Wen the a?‘% r%?ﬁg%rsf%%ﬁg ﬁ?ﬁgéﬁ%;bem Subsgayqatly added
@3 ApsARhlayeras the multlapsistdessTivaidpulatrslof Ne. padles makmg up the
BSmpMAbr W indihnti P P 31
exampl e, it is pr glrﬁgg*}ﬁ%}( ! md RIS id3¥ %ﬁ?gw g‘lsﬁeef?ms
ﬁ'gcé‘raé@%t’f WS"Fﬁﬁldmag@fOHnmralfmartmagbﬁsm{ cont ai ni ng
the platel et aggregation inhibitor, fromthe at |east
one second conponent is del ayed unt|I substantial ly
al | }qn@ng embedimentathg cempdsitam comlptifistadleast Gwo platelet aggregation

R iR o R N S e Pt B P s et

Renpoacet apd ondye lmraB@s@eﬂggitagﬁdggﬁ@aﬁdﬁhﬂhbi&&fwn@{mng
Al g nt.ai ni n é tel et aggre ation
I nhi DI torﬁ:l ?romqf e&'tl’tﬁee lgtﬁ’g gggfn@@r@mg
fragpopent déthayeﬂpmt:ouiﬁd}ad:dh&ﬂ 22ROV obYeléaB@pl‘éﬁﬁ:s chhﬂmg profiles
ml Hs%gs ? ﬁ g {:&ati ngs and/or a_nodified rel ease
tax{ 1ally 3‘| of the platciet aggregation inhubitor, or nanoparticles containing

the plate]et aggregatlpn whibitor, contained in the first component is released rapidly
upon administration of the dosage form, released rapidly but after a time delay (delayed.
release), or released slowly over time. In one such embodiment, the platelet aggregation
inhibitor, or nanoparticles containing the platelet aggregation inhibitor, contained in the
first component is released rapidly upon administration to a patient. As used herein,

“released rapidly” includes release profiles in which at least about 80% of the active
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- 10 When it is desirable to mninize patient-tol erance
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. agggreggdn iohibitorhbdriaboartidlés cantad@lpREslatBRE ddg¥egation inhibitor, and at
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‘whentdinipg éhepla¢lel agpregyipndajbiton) s iehdabddiafier a tiQE delay.

by providing a dosage regime which facilitates
wash-out of a first dose of the platel et aggregation
inhibitor froma patient's system release of the

pl atel et aggregation inhibitor, or nanoparticles

containing the platelet aggregation inhibitor, from
subsequent conponents may be del ayed unti |

-substantially all of the platelet aggregation

i nhi bitor, or nanoparticl es conEapressidait hebel Bopkagesion291 US
aggregation inhibitor, contained in BemkyDetket No. P 31,599 PCT

conponent has been rel eased, and further del ayed
urbgredigat otfeajehptmegtd? fdl@@ﬁ(}q\hiﬂ'li?biﬁilﬁﬁlﬁﬁouﬁﬁﬂérgﬂﬁ%rﬁﬁﬁgon, the term L
i nhihitor, relea om t first component has been
ol STty PREBE By BpUih thepegnemermdisal siromponen N
r ab edaeedqfapidiher spvabpdfet 2 GeedeERtan@ thel tAsPLeRotle®lelease” and : |
na‘notgr?‘{tl (il es, .contai ning the platel et aggregation )
i nfit e releasy JReltsElarrotnparhishat least abens 80% of the active

C Gigpeditalt cOMaih&d i URSHBM dnisrdeasbd sty 20 conpl etel y,

del ayed for a period of at |east about two hours after
adm ni stration of the conposition. In another

enbodi f8ecord nl-at el r t10
i nhi bi t or ,ec% rmiﬁglﬁg par ?‘g{nel}sﬂug%oﬁfcg{mhﬁ%ﬁ% ctg %gg%ﬁng?feﬁ“%lf
aGEPedimentomay altel axbibtm vafiety of eldssagofiles incloding ne Mhsedintt release

t he, [rLal ' i.ah | if n | et el .
E s LT T -
afhesecond piatelet mgmegation ohbitifee cotainios téhpiRent2ahibis a delayed release

| ORI ARELIRE Bl RUTRG R rOhREYof sbmuige

nanoparticles containing the platel et aggregation
inhibitor, nmay be delivered in either a pulsatile or -
cont i rilfeydasmampneile pibiecd by Yist AREniitAGbA SEdd3be BFEs iThe present

[ o 0, filme with th atel'et 30 aggregation
i%“h%?’?cﬁl?chﬁmﬁaﬁ%we@iag?g CYPRAPIFYt ORPrising e Rigtelet

(ﬂgsrgglllti:th'.ﬁ cFlexeiaces X sg/stems‘i,n which the platel et

aggr ega P% o 15157851 qogponent gopyrisigdheilatelohaaergegtien infygitor, or
E\ﬁnsﬁﬁf@ﬂ_t 2B italibhe t?épla{emygtgﬁ&a{iiai iglmieitctnf’ca'f».lbe%%@stta?ﬁ d1PEimilar to
nanoparticLes contal nin he platel et aggregation )
R PBRESPOL PRt nibe S Pimpgiro op el derge forms given
ceeicneisl)y, oo ltyd isnta f6tile prodtbedthd &hBSist®tion of separate IR and
m % %qﬁgsg@at es_ (mcroparticles, mcrosphere ~or ]
g 8 ieleaiedorage forise Acegringly, the desegaformapidtherprepdny invention

@ be particll @B Fof adtHiedink tﬂ;ﬁtteﬂét @é?lﬁ%‘ﬁtoﬁ gﬁ%ﬁg? gﬂt& t]%e

i nhi bitor,. or nanoparticles Ccontain ate
drrieranes efPhamacaiipeiic parametespimay bedesingd but fgirgemativhi ¢ h
contains a hydrophilic and/or |eachable additive

e.g., _a second polyner, surfactant or plasticizer,

et c. {orsispbodineat, thescomposition and the solid oral dosage forms containing

the comiposition release the platelet aggregation inhibitor, or nanoparticles containing the

Platelet aggregation inhibitor, such that substantially all of the platelet aggregation
inhibitor, or nanoparticles containing the platelet aggregation inhibitor, contained in the
first component is released prior to release of the platelet aggregation inhibitor, or
nanoparticles containing the platelet aggregation inhibitor, from the at least one

subsequent component. When the first component comprises an IR component, for
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aggregation inhibitor, nanopartic 0
. platel et aggregation 15 | nh| bitor. V\ﬁﬁﬁm&éBmg(cpN

device, or a device in which platel et aggregation

i nhibitor release may be osnotically controlled (both
reservoir and matri x devices); enteric coatings

(ioni zabl e and di ssolve at a suitable pH); (soluble)
polymers with (covalently) attached pendant platel et
aggregation 10 inhibitor nolecul es; and devi ces where
rel ease rate is controlled dynamcally: e.g., the
osnotic punp. The delivery nechani smof the present

i nvention can contr ol the rate gth,,regsll\qg}?ﬁab% NO%\%%F‘?N Us
99 PCT

MRGHARES atl.on
o PR B e T R B i ngpoparile
aGer@gigiterplatlet asgtegntioncinhibitepfieh i at tabine Sddaad Son¥fonbnt is

\Y; endi n factors such
eyl SBAERAY o e B SRR S nnarpicie

| eerstining theqiadtlngpgpegpizndshibiyor, xﬁ&ﬁeIR%nBe}l:éﬂﬁﬁis%e&%&fLaééa
S e coatin S, .are necessarily
b #g%ggﬁ%g?‘%?”&a‘ JREeETeE ’%P'g} top; 9 dRePatislss eontEning Hlegdateet

' beggegationinaibityr, GonLthe mn@asp@iexﬁﬁe&ueﬁvsdm}ﬁﬁemé}Qg% Qath{dd)as

bor,at Food Phar maceuti cal’ Produ
Dld%/g]segga% Vel 4’%66&% Rmedifiedigigase evahpescaKdfon k owdified release matrix
meterisii cal | y spheronised to sub-micron sized, aqueous
based, pseudo-I|atex dispersions), and al so synthetic
pol ymers such as the Eudragit(r) (Rohm 25 Pharma

V‘él terWhélﬂft ls)deﬁl%%o%lﬂﬁ% ﬁ&{t&llé‘%?c OI r VI ng @élme

nown I n

ﬁ%ﬁgﬁ{ St‘zﬁg{ﬂibﬁewftad-mf*f ¢fdiek platelebagprdgstidminhibitor from a
eptiafs Uy sidig, rkase QPR lpﬂitél({l %gé%%%gh Shhibild ?’ﬁ gﬁ&pggglﬁ%?ontmmng

hi bi t-or, or nanopartic ntai ni ng
&B@Pléﬁ%ﬂ PagResRHon wbtbﬁpr fromz'sﬁbaeq@ptmnbms Inay Bbadlaya until

R PCT

et t?%g:?gﬂ%@&g da@plaéiett Qécg?e?gx 1@%% tor OF naﬁxBP%;g?s cf()in‘amlr&the

Hlatsl et(qgg)@gatlomuelp@mp@gqam;d mths ﬁrsaydrp;amantdﬁﬁb&d réledsed )and ‘
[+ I 0. a a. L d f

FigheY a1 fidS: Blaéitlé?aFisa Din tﬁ ta cE gg(fgr%ap 1&};1.@)88 20 ]gggﬂi fom the

process may readi e ap p
(st gompengat has bea %eaoefd feghal ths i |pm; s ety B ofelbRiboliaRal, kdidhse of

U YhatelBERGR varR) 051t filmcasting
condi tiong. et cI:H bl%o &nano HHieﬁgo t?ﬂﬂ“@ atglsf apgegation

m}%‘{lmb@@nsubm@mt&nmpmns ioflthe @binPékitich ik RebsEgNRlyOR BNt
QbmpIBRB, ¥hylead 45V dely L RaSS

ch al? ac?”rer | Q{f:l cs d% %rg‘ieg%/qvegFtra%g'é'WB 38“’6 éﬁ?f EnniTiatiog of the
Q@VH’C@@@)I [mangttiec mbdiiment, the release of platelet aggregation inhibitor, or
nanoparticles containing the platelet aggregation inhibitor, from subsequent components
of the composition is substantiaily, if not completely, delayed for a period of at least

about four hours after administration of the composition.

As described hereinbelow, the present invention also includes various types of
modified release systems by which the platelet aggregation inhibitor, or nanoparticles
containing the platelet aggregation inhibitor, may be delivered in either a pulsatile or
continuous manner. These systems inclrde but are not limited to- films with the platelet
aggregation inhibitor, or nanoparticles containing the plateiet aggregation inhibitor, in a
polymer matrix (monolithic devices); systems in which the platelet aggregation inhibitor,
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transport of the platel et aggregation inhibi-tor is by

a solution-diffusion mechanism 10 therefore typically

i nvol ves a solution to Fick's second | aw ,

(unst eady-state conditions; concentration dependent

flux) for the relevant boundary conditions. \Wen the

devi ce contains dissolved active agent, the rate of

rel ease decreases exponentially with tinme as the
concentration (activity) of the. agent (i.e., the

driving force for rel ease) w t hExpréshdaildebeldd. EV 825394291 US
decreases (i.e., first order rel easeAttorhdy DdR¥WENEP,31,599 PCT
the active agent is in a saturated 15 suspension, then

t leenadoparticles cfogtaumlxg‘ the plarlee ﬂ@eg'aﬁmg Exﬁiklitﬁﬂ [‘s&bﬁl_ﬁineclﬂlB} b holymer
t . 1.8 N0 longer, ..saturated. Alternatively the

r E‘??ﬁﬁﬁ?%%@?@?ﬁ%%%@ perigls o BirsncapsHeeimiggparticles,
angcrasphérasitiadopagticldshi (Bifonh &f FRQVoiPnd hilRx ddViRESNREds in
pr gggrtlrg%elof coated tablets, may be enhanced conpared

t 8P 85 PEClpifeprEstion;iplRitor s @anopartisies eonitivine themlatelete
OhggrdpatiditinhiBlios RIcBntaR6d FEAPSL)mb 5k E@Nairﬁsﬁﬁhﬁphﬁip find/or
|ﬁt(_§]r ald[%zulld-up of an ‘osnmotic pressure Irch™w

t 1RHARE AOEVE ©F-cESerens nobmrsamefaciant or piastickrer, tblo@ive aFoeous

eddvee! orQfdefiRe IrORhiZL A 0RE &?i!nf. | RiNg pLabl et s
coated in poly(ethy g'ne_ gﬁf&%g?yco l)bﬁ(?rgg%)m?(]‘% tbgf?f??]tbcaﬂy
s§onirelisddbeth eserypis and mallix slevices);vatesit bertings @dnizablcand ARsolve at

T4 i ' | gat The release of salt.
R P ket i TS e e
dmwl’éﬁk‘t‘#ﬂsm’g ldeviedsevhefd releest rpte issontrbldptaniyally: e.g., the
r%%g@'%_of the coating, and osnotic punping. KC
transport  through filnms containing just 10% PEG was
negligible, despite extensive swelling observed in

siml ' . i.ndicating.that porosity was ‘ :
neces ggfr: gé@gr){dcl)%ctﬁs?'ﬁsem P g*hg Bgeéergfmf?fémt%ﬁ’ c%’i‘ioiéiji‘c fatepf release of
G%Q?Ql?traegi‘emhlion nxgits ; i top,g!r Eaklﬂipﬁfftiti&k G?Chtaiﬁggﬂﬁ@lﬁéﬂl:tltaggregation
t.abl et sy ed _as di sks, were found to.swell In

e- |lo:rfi & e\%/:g i e gﬂbl\é??gﬁ%xﬂ@telgbaggﬁga% Iy s
mqpamgg_ﬁoﬂ‘kgm?me&m.h a‘h%%rlg%n irﬂiiﬁiﬁil'r,trh@){ f%ﬁhﬁx&tﬁ!\%’tgerg will

obl ate spheroid as a result o e build-up-

g’%‘“f ?‘%? &mghpn %y%?eo%ﬁpgﬂ‘f‘tg W fagtersuch qswéamecqnﬁau%lmasﬁms

or aldittie dgrehing bading topoi@ag i€ t he force generated. As
m ght be expected, the osnptic force decreased with

increasing |levels of PEG content. The | ower PEG | evels

al |'ovigaymert esedlio sB@uredRéORE S0 QUAH n&:laﬁaﬁwiﬁ&%ﬁx atible, and
gdo[gi/r‘ﬁr eg\g@ l.e éhe porosity resulting 5 fromt
541 Heegradats- Bxipelts of beth apturally erarraig mbmeremichias (20

 Aquaosd (mbmé@d?ﬁionpli'&ﬁs&l PRarkidcficdl ?Hcﬁ&g f)nh%ﬁcou% E@Igdeﬁa\ﬂia,

&% ﬁ%l . thods and equati ons have been deve
fietrtieetpiare mrchagcallyisplpsprised dmsubympicrinesized) agaenes bised,
Psenddliafek AspALiofd) 4 a6 -sﬁlthetlj‘é%lymgs Nahe th@ﬂl%@ (h%ﬁm

Phamma, Weiterstadt.) range of poly(acrylate, methacrylate) copolymers are known in the
art.

Reservoir Devices

A typical approach to modified release is to encapsulate or contain the platelet

aggregation inhibitor, or nanoparticles containing the platelet aggregation inhibitor,
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10 calculation of the relative magnitudes that both
osnotic punping and trans-pore diffusion contributed

to the release of salt fromthe tablet. At | ow PEG

| evel s, osnotic flow was ‘increased to a greater

extent than was trans-pore diffusion due to the
generation of only a  |ow pore nunber density: at a

| oadi ng of 20% both mechani sns contri buted

approximately equally to the rq%gﬂﬁgwmﬁqu Iquﬁsﬂhzglus
hydrostatic pressure, however gta ()P31599PCT
osnotic inflow, and osnotic punplng

BP0 Pl SR iy P b o8 (%“%&“w&%vse% Prguyfpen

t trated@ores}.i ¢ punpi ng |ncreased (conpared to the | ower
| oadi ng), trans-pore diffusion was the dom nant
rel ease mechani sm An osnotic rel ease nechani sm has

al so bREgvatiepdid@s tfhogan e SRS APBHLE ProbR ind k/gﬁaﬁmy B& applied to
wat er .sol uble core. 20 Monolithic DeV|ce trix

DEATEUETe VIR 518 1the Sffectiad pddisvegonaleaes fimeyonsdity (@) berse, sink-

CRitiof pkl) Perotifie filletRASEcAlitdhaleR! )ohd, }fég&l' e @de&nof polymer
|nh|b|tors or nanoparticles containing the platelet

A5 &g a8 iveRorpRtgPRTdesion hthe depdonmenpefiysienioy dssicen Madeling
tihe el A ScHaflo RS by remr &é%cfe@gcfn %.Slltﬁfé'@%[':%z i \Qtluch the

reservoir devices, he dan an accl

Hragpposfdbrepletplat agg@:g{tt@nrl@lgbmtqr if b;omctlmnfdn@tsmnan@hmﬂm
'}E&Pfo%@pﬁénﬁné&&@ ‘é&hﬁmﬁ%‘ﬁ&@s ge&mﬁ%%& g:%gd} Fstaut o con%%ms

a devi cé, the active

\Mpvmnhmmeiep@idymtéluxhﬁt ﬂlem?lemdbadndgtyaommqnpl wa&:ﬂ tgm devwe
es$si f.a ner/

IRHHIE dotb M SIS Lol Bl SR BEL RSN wi tgge as

e Qqnngltrafim(aduswgaf thebgeas@ep ﬂmphWMge‘&cefor I’ﬁimdz)l vt'lﬂinﬁ the

endent up t he ol ubi it t he
%I%gltc gﬁéctr §i% gﬁ?poé Nl ﬁ%asé ﬁg]Fowevf’r ﬁ’ﬁ RGPS EF I’Se‘§ a saftmated
cupeadion, ﬂg:ntﬂhsimh@tfedceforﬂedﬁx ml&@ﬁcdﬁﬁmbt uhﬂhﬁé ddNexe i longer

%%ﬁ%gcﬁg%]ltg#%% ¢ {l)]g rcﬁee e—r[%g %ﬂ%ﬁﬁﬁ (ljrra\yr]@ iemt‘pfl )r(:orgpo,lleﬁi,r?nd a

ﬁh@nmaeémo&mpﬂnau$fnnkrlxes, the solubility in the
sink solution wthin the particle's pore network, and
al so the tortuosity of the network (to a greater

ext e n‘lt‘mhhaﬁ lirdspertﬁa:e bfieatiddtiets, ofaythR@nhdnk#) confpara rt‘(dﬁ*@sl—
egation inhibitor

th t |.et
R§ {‘1’? S flugd “’3’8 Pﬁe?f*%@m?ﬂr& thy Gblst core @5@9@@@%&#&# gy enable
ﬂfehhtblnhmuildt@ ot b PicHR Grdsurt MBIAN N R aBif to BreSBE Y&iehehht out

Paﬁﬁ%%k%mer or For | ow | oadi ngs of platelet aggregation

nanoparticles containing the platel et

- aggregation inhibitor, (0 to 5% WYV), the platelet
~aggregation inhibitor, or nanoparticles containing

the pfhgdicet Oféﬂﬁg‘?”éﬁét“fa&ﬁ op 5 esintadping (ablets cpated iy r@éx(ethylene
Bycdl) §@G)ch%hgigfsflié§b@ﬁasm?ﬁé}?éﬂd%(thé’]effects of water on free films

has been investigated. The release of salt from the tablets was found to be a mixture of

diffusion through water filled pores, formed by hydration of the coating, and osmotic

- pumping. KCl transport through films containing just 10% PEG was negligible, despite

extensive swelling observed in similar free films, indicating that porosity was necessary
for the release of the KCI which then occurred by trans-pore diffusion. Coated salt

tgblets, shaped as disks, were found to swell in de-ionized water and change shape to an
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t he absence of.pores). At higher loadings (5 to 10%

WA"), the rel ease nmechanismw |l be 10 conplicated by

the presence of cavities forned near the surface of

the device as the platelet aggregation inhibitor, or
nanoparticles containing the platel et aggregation
inhibitor, is lost: such cavities fill with fluid from

the "environnent increasing the rate of release of the

pl atel et aggregation inhibitor. 15 It .is common to add

a plasticizer (e.g., a poly(ethyxprees Mhi}Eabe] No. BV 825394291 US
surfactant, or adjuvant (i.e., an i Adgiosgy&otkarioch31,599 PCT
i ncreases effectiveness), to matrix devices (and

r edtddty spherogbasiagesit of thecbuild apsf interen hadrogatidygessure: the change in

pe [ ] I h, I ont r ast | asticizers may
et ebyitid a e M1B W eurt Tho G805 E33iatea, R R B drproiets e
anesmohie ke, dedeased asth inqredsitigddielsich PEG c8nPhOPRS oWer PEG levels

U B S B e

5 pefrome dieicbating disbol(iag byHigler ldvels 05 BEG LbhtaRt (20 083 Mo thed
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“the syst¥®

function of PEG,] oading by increasing the porosity,
ho‘?}(%g‘?‘ér?,to?"rféﬁ?"ﬁi*ﬁg‘e a‘?‘ﬁ%‘a- their barrier properties,
not permtting the transport of electrolyte. It was.

deduced that the enhancenent of their perneability was

as a r dhods gpd qapations haxetheoredevdlopeds arbihiby nidniteltmes s
Cahagstnliohtly e RRGsd S36H iifrent RIS (VBSKEY [OMbe
pfqot ?ﬁgf t %’2‘5‘55 _currﬁilig?i ve EEFH#%S%?’ ’r‘?}&“%g{';“?ﬁﬂ%f"t‘” cg}ﬂleea
asalgulptignafitarelgtive smagmitudas that bothoswotir mugling dnidaknesae diffusion
aloofri Qe WA 0} S;..Shaw alinear .

rel at ?]ghaé,!ﬁi p bfeétgs v?g)fgﬁét er at%ﬁlgf Aﬁﬁ‘é"’:}ﬁ%&a cigfgﬁ o5gte How was

r deFespesiiap stdatenexténit dlon oes tragspex gidision dion te: dehéatisbdonly a
S Lon-di st tr rt chani sm.i.n a

o B aanbir L b oo i BORLRNA EBRAR e g

r @pjiroximatsty eghalyge shsirsiease. Thecbuildmp ofkydogaieraagt, However,

[ | xis. the. 30 ni tuge of_which
danFESERbE oaibel dioh, Tha ST gl Pnko Tadie fofow idlils e
Thedseted Ghmpres morelpagpus amblssswetigam td Guthied 6FkaltOHENRS, although the

O R AL PO ) o oo

~ Ddoiioant NdeasPmadhabB. RUbsmatid ryleadeagiBaridm hiAQ1BHRE! fefBfd for

( f t-he platel et, aggregation inhibitor and
a{nggoctahsgﬂsg{’%wmo gt“f?(%erﬁg‘&?l?%‘gﬁd_al so to the nore usual
lag time during which the concentration of perneant
inthe film.s building-uyp., Caffeine, when used as a
per rreg‘rq?l,mhrs{i%j\)é&m e@)ﬁﬂt%ﬁiﬂ"!“&ﬁ times. No expl anation
of this was forthcom ng, but it was noted that
caf f ei.ne ex&i&b“iéxhed .a low partition coefficient in

e PP dPviesiran e aised fopceptipBiag theaclsfse of platelet
adpietel MONIKTBRAS, P RanbPa RS cdRRlinte! MY bs&%tggér;g@.ﬁm kn%p)ﬁor. ‘This
showed a siml|ar negative tine |l'ag. The effects o
S peibb heranse they arerlativelisasy lndhbricaterrampied teresaresr dexices,
k@8 fhe danger of an accidental high dosage that could result from the rupture of the

. membrane of a reservoir device is not present. In such a device, the active agent is

present as a dispersion within the polymer matrix, and they are typically formed by the

compression of a polymer/platelet aggregation inhibitor mixture or by dissolution or

. melting. The dosage release properties of monolithic devices may be dependent upon the

solubility of the platelet aggregation inhibitor, or nanoparticles containing the platelet
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I nvestigated. It was thought that surfactant may
increase the rel-ease rate of a. platelet 10
aggregation inhibitor, or nanoparticles containing the

-pl atel et aggregation inhibitor, by three possible

mechani sns: (i) increased solubilization, (ii)
inproved 'wettability' to the. dissolution nedia, and
(ii1) pore formation as a result of surfactant .
| eaching. For the system studied (Eudragit(r) RL 100
and RS 100 pl asticised by sorbi thxpres§ Muail batpt BhePV 835394291 US
the platelet aggregation inhibitor, Aaothef Dodld®loOP 31,599 PCT
surfactants) it was concluded that inmproved 15 wetting
of agghegaticalitlebitdreid thaopabyrthet neatibabi, infthe E4¥D 6 OMRORMhatdifls, the
rel ease (inplying that

ol t. . [ i.nhi hitor.
P 4L RO R B Bl eSS B e oty o

c ath¢ nawbikdjo, a grédtérateghehh e biRebiliyesT ngr iﬁﬁz?,h gp%n‘raérgtog S%hemer

Eudragif(r) RS.thap Eudragit(r) RL, while
bt et b e yoRAeRes confrminsthenlatelehaggregation
WEHIEIbIEOR] i disdrsdal i YRl hfer Bhasgowep’g% 8 Eolﬁ@grl. BhSIHWRS B3 of

in tfle matrix allow ng the disso umacces

t PRI ¢tFEprogation wbibitor, or penoppitisler sontiniop teplaeletapgrugmion

| ok e e B ol b R & v
p&%{‘gﬁleq aggregatipgynipbitasy wiblheaeleasail bia saluticaedifitdioraBiechanism (in .

0 Rt - f i, f s, were foupd .. .
PR Siack 01 okl 3R b lie Bl LG PP Rlrmoshecbimjrpayitl be
s Kemplivgte by drequesenresf batitiedormiddacanhoniradoadithadivice as the

A a0 Rl P S G S Bbuneo e s pesreinan
aihgfor s fognsich navitivs fidlovijinthiid HOaIRE Sivirenidlent ii&?&sin% the rate of

consESEd ol r/ pl at el et aggregati on inhibitor
ot T |%S<&th%%}?%l§9? eﬁxg%}'ﬁﬁ{s’fmcont aining no platel et

aggregation inhibitor also exist. Such a device was
const ryct from agqueous. Eudragit(r) lattices, and was

f ound I?%’ °§ 10 &‘i“g‘éa‘gﬂ‘c*g?#’f’ﬁ &> @O&éqﬂ@fé%né gygol), fa sysfheiant, or
oddiwvhet @haamingted'ﬂg@biﬁ&&hbﬁﬁ)ﬁek Bf¥édaiv&ifets) fib ARt Revice! @nd

O

t h,the shell . Siml , i ,
' c%%%gg?qrn?eﬁ’ ﬁ:%%)??é : piearsdp I’é{ﬂ’aé‘gép’é Qﬁ%"gﬁg\‘llg’m&b’;&g Sﬂ prragieen

priativized may 48 figiprepssl shbply s &) aid@im %%%&,%cey ecrease
Attor al Docket No. P 31,599 PCI and coated with a
Pt 2 RQReD: gealbpirotsfissiFable ip pplvener maiet cogtings)olt was.

rekeddabat fdefledching R REEifreasaDME S8achBliy 2y s
f]oun to hki’g‘i v eIg tivel y_TaiSne_ar P a f%ﬁtgtoﬁggr@ékagﬁ%@f%nes
I A5G TUeRter o5 PEH londingdy dnareasing dite norasity.teteyerathd films
ireed S el bRiTRPRObIrR hotlpRrmbitfh ek ns '

reas the rgﬁggse fr%tr% t hlgﬁ]cgqr e a %%e&%é@gﬁhléwta%

yegd that i ephappement of theie pesmettality svas Maa fesalsoffithe effdetive

glg?’gﬁé %Ie igﬂi&n&g chibd %ﬁﬁb%?a%ﬂﬁ%%m%ee\}?d%g&d from plots of the
cumulative permeant flux per unit area as a function of time and film reciprocal thickness
ata PEG loading of 50% W/W: plots showing a linear relationship between the rate of
permeation an_d reciprocal film thickness, as expected for a (Fickian) solution-diffusion
type transport mechanism in a homogeneous me;mbmne. Extrapolation of the linear
regions of the graphs to the time axis gave positive intercepts on the time axis: the
magnitude of which decreased towards zero with decreasing film thickness. These

changing lag times were attributed to the occurrence of two diffusional flows during the
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Hol | ow mi crospheres were formed by preparing a

sol uti on of ethanol/dichl oronethane 10 containing-the

pl at el et aggregation inhibitor and polymer. On pouring
into water, an emulsion is forned containing the

di spersed pol yner/pl atel et aggregati on

i nhibitor/solvent particles, by a coacervation-type
process fromwhich the ethanol rapidly diffused

preci pitating polynmer at the surface of the droplet to
give a hard-shelled particle eBgresiMugl ILdbel b HEEBE94291 US
aggregation inhibitor dissolved in tAgomeyDocket No.P 31,599 PCT
di chl oronet hane. A gas 15 phase of dichl oronet hane was

t loaty s@@eﬂ)ﬂh& dxpﬁhﬁi&hﬂ’(tlieﬁ&mpﬁr thd SthtBletpofdpatichf xhﬁbltor and also the
dlffu 3?%% h the shell, was observed to bubble

¢ Jovitd cwa glbotg e ZRATe B! 13p Hwe durpa-whigh fheggneentration of

S ph@ife@nt isthe @ﬂﬂ@ﬁﬂldﬂfgﬁﬁﬁ @Eﬁ@mé BBn flée'd la?Q FWchtV\%{())%Ed negative

MTICh cqul d be renmoved by peri od
agitimesNogplangan ofithis waf Birﬂle?mmasbuf 5 u@@lnotnd tuaecaﬁamer

Hbﬂh!)ﬂéd A6 #_ﬁ‘tltl@&d'e'f’ﬁ%lérﬁf H]ethgby%[eﬂ? gﬁﬂ’hglsthﬂ %@ %hg ?eat{lree

descri bed. The matrix-type mcrospheres

pRHpRE Regmension fhseuphriohytgthy ke lnat which staggd e gmhlao negative time lag.
i nhi bitor and polyner in ethanol. On addition to

water, the ethanol diffused fromthe enul sion

~ dr opl ekhs effes paided alrﬁlb@hisy)n (lgdruphsblp)aﬁiﬂlﬁ HeviceA has been
‘ floati
R T e

u%rqgmmwlbtwmofanq%ud}&mdﬂtﬁﬁmﬁam lﬂasleﬁagmaﬁoﬁhhlbltor by

: a ran dru S.S as anal.gesic
a,ﬁ]%e %Opr 2 EgHpe e(f) E‘gf)d “fﬂg%ﬁ zaiin. § ‘E‘H"é’f“’3 I“ieﬁﬁ‘éb‘@' to the

td;sSpmluw@ aediy) aﬂ@u) gsﬂeéémiaabﬂé(s PR ¢FlseFaddin® RAEEEL. BYr the

gou HQ% ﬁﬁ§%¥ |on has been devel oped.
es‘é‘ SPagieeade ‘SF YW nlaspeisagibysartitgh ﬂ@s@maﬁg @s the
rzﬂaelnt e&gmbattdnaﬁhlbil&& ﬁﬂlayrﬁﬁge EBEHELEBIPE WIS EShchRIBY Bt Sfhroved
ér @ §¥%6’ s Mai | _Label No. EV 825394291 US-
A & e iabigtle ¥ Beftig dmprerement inplatelst dagraeation inhibitor
(relﬁinsd (ﬁﬁil}fmg:mhﬂhy Ze@eakthﬁasf Aiease rﬂlﬁer‘i;ﬂbﬁ dli%%ﬁﬁ%lﬁ bontrolled),
hydr ol Lhe ester

hi bi t _
%'ﬁfggﬁc%‘gﬁfér!f?é‘gfo ‘{d%ea*st‘gfl 3 % RL, wthie thegaeatest

ma&r ¢ TORYR VAR BR tikikP hilifiRiaA@Ghat el rhéte S1INRASN o the formation
elet egaﬁe atlon i_.nhi bitor attached. Dosage forns

allqyng e disselpiongnedivn agcessdg mathin the matrix.
umm 1bb1tdblwolu§rél’@r|dﬂ& tbﬁsﬁldp bpﬁe:szmt@gfs Qﬁ%ﬁf%@ kni¥bieFor

| abil e chem cal bond e. prepare

- Phymrcelic) spatings. slye &mhy Ease @eth(wm@eq folymyrdasen wdy byprepared

@R Gl G fs &?b&d‘w L@t J%lgfé}&cg{ﬁ&ef N3G B rwo

chl ori de and soqéun1sa €nzol ¢ acl
Relymerssdth andy the EndagitaRs iskowing hltfata@emml therarioni@cationic

srElEhAGldtpldidlet gér %Ho%??ﬂxﬁlé&aﬁﬁgwgsh scﬁjtfeﬁgo 88 differing levels of

hydrolysis I n g:
quatemnary ammonium ions on the polymer.

Composite devices consisting of a polymet/platelet aggregation inhibitor matrix
coated in a polymer containing no platelet aggregation inhibitor also exist. Such a device
was constructed from aqueous Eudragit® lattices, and was found to provide a continuous

release by diffusion of the platelet aggregation inhibitor from the core through the shell.

| Similarly, a polymer core containing the platelet aggregation inhibitor has been produced

-49 -




10

15

20

25

30

is ge

pol ymeric Schiff bases suitable for use as.carriers of

phar maceuti cal am nes has al so been descri bed.

Enteric films 15 Enteric coatings consist of pH

sensitive polynmers. Typically the polynmers are

carboxyl ated and interact very little with water at

| ow pH, while at high pH the polyners ionize causing

swel ling or dissolving of the polyner. Coatings can
therefore be designed to remain intact-in the acidic

envi ronment of the stomach, proExmessidpibliabhldio. tHYe825394291 US
pl atel et 20 aggregati on inhibitor fr&teméy Bocket No. P 31,599 PCT
envi ronnent or the stomach fromthe platelet

ag@d eqgtedivath 2 shalh that Wmem@dtbytgostdc Asid| Viee rbfe off hdeasesfahe platelet

f.th n
2 el SR DRERlncPlh bt Wk B TRl puneBOR b 6 ot Tirgting
r drfﬁusmn iproceiesvhroughbttit stedinara m@er@ty 6poHibieal ROBNhell (ifclGess,
n salt form, whi ch acts to.inbibe

t
Py bt GRSy G drcaeags e .

“sem - perneabl e nenbrane. Such a device, called an

el enment ar snotic punp, has been described. Pressure
ﬁgﬁﬂ% %%t hi n the device which forces the active

agent out of the device via an orifice of a size

designed to mninize solute diffusion, 30 while

pr everMPheds iRpthp preparation efthoBow prisromhates baysrbeersdesaithdad
VbW ﬁﬁd?odi‘;ﬁéﬁ%s Whe f&;ﬂceg %& p%liy m%ea%ﬁ%hpg et?glﬁm%g&%ﬁg}oh%thane

pressure and changi ng the Ions o
ViPRtagnipg, de plpteist ag@g@nmmhxmmfi ymdE\OBEEBDS 294 WalSr, an

Aérﬁaﬁ&:&ﬁé fM%Bn@Bng%éé% ;@?s%d E&gm{: gt%{cp%mrvga Lume of -

he devi ce renmai ns re [ excess of
slélﬂmoréﬁﬂl‘@a‘tR?Ftalﬁ@@woatﬂrmhonﬂyﬂemeo@wﬁr@n whichelw diiagol rapidly

N i L TR T -

stckestna thedlatdttagsmgdion iilde'lsitok/ﬂimﬂvddhn duedﬁdﬂd}aﬁetha:\eeA gas

RS SUEAREB R o RO B FRLY Ol Ty S i ki
ab}ghglet!ie shalls wagotgeryhditogmbbla tpthe siifiee of&ﬂe@@ﬂaﬁus"@;ﬁsdo The

TRUY S MG A e AP Db St b honie By By o

Ipariediell driiog Noplefekt aggmnmmnmbﬁdszevb@tfoaggﬁ d@@gatdta@ Highly porous
[.matLice roesf|d 5 use in a nunber '
6‘?}’@6’?% TAGTPgIES f-i“’é’ Jfﬁ%iﬂ e§s q BRTXsRAIRigros éggqu were

- pophsdtby Idsmlemg ﬂmp]atelct aggregation inhibitor and polymer in ethanol. On

addition to water, the ethanol diffused from the emulsion droplets.to leave a highly. .

porous particie. A suggested use of the microépheres was as floating platelet aggregation

inhibitor delivery devices for use in the stomach.

Pendent devices

A means of attaching a range of drugs such as analgesics and antidepressants,
etc., by means of an ester linkage to poly(acrylate) ester latex particles prepared by
aqueous emulsion polymerization has been developed. These lattices, when passed

through an ion exchange resin such that the polymer end groups were converted to their
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‘various soft ifplants, and the Iike. Methods of Using

Modi fi ed Rel ease Pl atel et Aggregati on.lnhibitor
Conpositions 20 According to another aspect of the
present invention, there is provided a nethod for
treating a patient suffering from pain and/or

i nfl ammati on conprising the step of admnistering a
therapeutically effective amount of the platel et

aggregation inhibitor conpositon t. S

invention in solid oral dosage Fm d%%lgg‘?g%{ﬁﬁ?% 91 US
met hod of the present invention inclAd¥Ps PY - S lipy? PCT
t i freque required b conventional _

e P o B St e et e Mielscossrsempnighibiver by
bleniedliysis ofkbe est@dinkf rom a pul satile plasma profile or
elimnating or mnimzing the variations in plasma
concentration | evels. This reduced dosing frequency is
advantB@gohveibBerl R fRd & plFhbRMnd 268 FnbARK @é’ﬂ’ﬁ i
reducti on in dosage freqﬂeﬁ%y made posgible%%y tcég%ﬂwmmﬁ
n¥itih g gengient tlateletnegrcastion;mlbitariatiachad Pasagedntmes lawe beengrepared

Cia R¥HicH ﬂl% peiiche Qé%ghaﬁ@d' RhHASE & bB¥nd 6 qlb(fch%Pélﬁg%&?%er bya

ampunt of tinme spent by health care wor
daberfibsmical hasd caf. pplyanterdetesayepacgdidnoa sulistitatedianlydside (itself

BREREe e sl e U IRl PG R Afi Bt

 pediverrali gémethory braizgih acid) wereiugdit to liorhes mawixvaEtha eond polymer

® . "Rurified water. ' as used, throughoyt
TR KPAHEL Prelitohd LS ol Ry dikbon Re SRR IRF
tpplypesisiSebifi tas¢shnitabdhfonustats earrikis| of pRirmaceuGyd hfifes his dls
H%Fpﬁm&ﬁgﬁrstood that the 5 exanples are for
ilTTustra

I've purposes only, and should not be
interpreted as restricting the spirit and breadth of

the i %FQthn as defined by the scope of the clains
‘that TOITOW™° -53 Express Mail Label No. EV

825394291 US Attorney Docket No. P 31,599 PCT

ExanplLes .Exanpl es . t¢ prqvi de exenpl ary cil ostazol

bl CESBEF HOICRE] st oP BB ™ 4y Biealbt o Ryumesare
tabbiyhited drdcinetaai vesy Jitlle Sth WRGRERW pHDUhiteat igh pHAhe pcilymers '

rovide.5 ex | ar abl et formul ati ons of cil ostazo
i ﬁ iqu‘ﬁé VIPg, 0{.1]?% PR §oatpesicar therefore be designed

toneematn intct iSURMcRICHEPIGinNer: 8PS kHmAaN) pRItSSHing SAIRY 1S SlAelet
coatlng %ﬂﬁpt' Exanpl e .1 Exenpl ary Nanogpartr cul at'e
aggregation 1

inhibitor, but to dissolve in the more alkaline environrment of the intestine.
Osmetically controlled devices

' The osmotic pump is similar to a reservoir device but contains an osmotic agent
(e.g., the active agent in salt form) which acts to imbibe water from the surrounding
medium via a semi-permeable membrane. Such a device, called an efementary osmotic
pump, has been described. Pressure is generated within the device which forces the active
agent out of the device via an orifice of a size designed to minimize solute diffusion,
while preventing the build-up of a hydrostatic pressure head which can have the effect of

décreasing the osmotic pressure and changing the dimensions of the device. While the'
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i zol Tabl'et Fornul ation #1 Conmponent g/ Kg

8 :gzigzgl about 50 to about 500 H romel | ose, USP t
about 10 to about 70 Docusate Sodi um USP about L_ 0
about 10 Sucrose, NF about 100. to about 500 Sodi um
Lauryl Sulfate, NF about 1 to about 40 Laptp?e ;
Monohydrate, NF about 50 to about 400 Silici 68 o os
Mcrocrystalline Cellul ose about 50 to about 3 ;
ovi done, NF about 20 to about 300 Magnesi um Stear at e,

"NF about 0.5 to about 5 10 Exanpixeress MgiéhphichNp. EV 825394291 US

Nanoparticul ate Cilostazol Tablet FéittamenDodet¥a. P 31,599 PCT A
onen / C, | ostazol about 100 to about 300
&y}%?rgﬁ@m&%gee%"% serpagpcangtantbansk th&e is aﬁ@ﬁc&%ﬁbﬁsglid 1(:)r
shintarad ’gm&g ; Sucr ose, . NF_abou
fg'o to a g%ﬁ‘tnaaoo d%é%i E’?nn E%S%?S% %&? FLpDS cRystagtdelivering 4

bout
glamesgual toybe selummheryeat apteke. NF about 100 to a
ggo Silicified Mcrocrystalline Cellul ose about 50 to

' ospovi done, NF about 50 to about 200
ﬁ/ggg;sﬁ%ﬁqﬁr%g&ampmulaﬁﬂ réleataodivices 5 t 0 about 5 -54 {
Express Mail Label No. EV 825394291 US Attorney
Docket No. P 31,599 PCT Exanple 3 Exenplary
NanopaierdithiadericeChivesicad plepadidihg fobylihalytefhtsiohich swell -

when, for example, an external electrical stimulus is applied causing a change in pH. The
release may be modulated by changes in the applied current to produce a constant or

pulsatile release profile.
Hydrogels
_In addition to their use in platelet aggregation inhibitor matrices, hydrogels find

use in a number of biomedical applications such as, for €xample, soft contact lenses, and

- various soft implants, and the like. -

. Methods of Using Modified Release Platelet Aggregation Inhibitor Compositions

According to another aspebt of the present iﬁvention, there is provided a method
for treating a ﬁatient suffering from pain and/or Ainﬂammaﬁon comprising the step of
administering a therapeutically effective amount of the platelet aggregation inhibitor
composition of the present invention in solid orai dosage form. Advantages of the
method of the present invention include a reduction in the dosing frequency required by
conventional multiple IR dosage regimes while still maintaining the benefits derived
from a pulsatile plasma profile or eliminating or minimizing the variations in plasma
concentration levels. This reduced dosing frequéncy is advantageous in terms of patient
compliance and the reduction in dosage frequency made possible by the method of the
present invention would contribute to controlling health care costs by reducing the
amount of time spent by health care workers on the administration of platelet agg;regaﬁon

inhibitors. '
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Conponent g/ Kg G| ostazol about 200 to abeut 225
Hypronel | ose, USP about 42 to about 46 Docusate

Sodi um USP about 2 to about 6 Sucrose, NF about 200
to about 225 Sodium Lauryl Sulfate, NF about 12 to
about 18 Lactose Mnohydrate, NF about 200 to about
205 Silicified Mcrocrystalline Cellul ose about 130
to about 135 Crospovi done, NF about 112 to about 118
Magnesi um St earate, NF about 0.5 to about 3 Exanple 4 |
5 Miultiparticulate Mdified Rel Bagress@oaploabict NorEV 825394291 US |
Contai ning Clostazol A multiparti cubutreeyrDoiket Na P 31,599 PCT
rel ease conposition according to the present

i nvention conprising an i medi ate release conponent

and a C n 10 c ai
ci ost aizﬁgﬁé Foglg\glrn %L(aelg & aﬂg)g Frée}%es a{eav)lm %gunless otherwise
Rsihfeé,s'!éle@nptpnnﬁdzd waeiSab utddohl'oﬁéhoﬁt the Ekeﬂﬁlﬂks r(efees 1® Qvaﬁer that has

c Xure repar ed ccordlng to.an
f or r?’spaéf‘%/%’ﬁ a?’& ‘P’%terl U SEERyY EH@%P Hidegstood that the
Se)dautpile@ I?u’d for ilihﬁfhtlﬁ@ﬁ&rﬁﬂse@ th? A SHOND A6 e liniSPRAK ds Peshricting the
| evel ? i mately 16, 9% sol i ds wei ght gai n using, -
S&P“é‘%%ﬁr‘@ﬁ é’e@“@fﬂi‘o regscefingddupe scope of the plaimshat follow.
Lei cester, UK) fluid bed coating apparatus to form
t he IR_particLes of the i mmedi ate rel ease conponent.
20 TABLE I I nmredi ate rel ease conponent sol utions
Amount, % (ww) Ingredient (i) (ii) Cilostazol 13.0
13.0 25 Pol yethyl ene @ ycol 6000 0.5 0.5

Pol yvi nyl pyrrolidone 3.5 Purified Water 83.5 86.5 -55
: .
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Express Mai | Label No. EV 825394291 US Attorney

Docket No. P 31,599 PCT (b) Mdified Rel ease

Component G | ost azol -cont ai ni ng del ayed rel ease

particles are prepared by coating imedi ate release
particles prepared according to Exanple 1(a) above

with a nodified release 5 coating solution as detail ed

in Table 2. The imediate rel ease particles are coated

to varying levels up to approxi mately to 30% wei ght

gain using, for exanple, a fl uiHxjed MapRacElsEy $258bio1 Us

-2 10 Modified rel ease conponent CoatAﬁﬁnéprﬂkpﬁ§I>31599PCT

10

Amount, % (ww) Ingredient (i) (ii) (iii) (iv) (v)
(Wk)m@hsl) (viii) Eudragit(r) 49.7 42.0 47.1 53.2
40.6 - - 25.0 RS 12.5 15 Eudragit(r) - - -- -- -
54.35 46.5 -- S 12.5 Eudragit(r) - 25.0 L12.5

Pol yvi les-] t03 rm&e%@m Ia cﬂ'os Zo] taplel snel’hesc
Diethyl - 6. ik e Plar) Glostyzol 61 Y‘H"ﬁl 9‘?

TR e not !ﬂez’éed ] Itﬂiﬂathé ctagns mpy oppdct, mt @tf@i%tOJpr@ﬂde

gé)gﬂn_pﬁéy %b@flfo?’lﬁgrlgt?org ggléoigjzgll vﬁﬁ%%m@% ¥1P:§:%én glefée%lo%s of the
" ipgentions Seqhprpmplar dekitty camgid @dhpdise 3 ogtiopagdnng f or

formulations in 30 colum (i), (iv) and (vi). (c)
Encapsul ati on of I'nmedi ate and Del ayed Rel ease

PExample @s.  The i nmedi ate and del ayed rel ease particles
prepared according to Exanple 1(a)
Exemplary Nanoparticulate
-Cilestazol Tablet Formulation #1
- Component g/Kg
Cilostazol about 50 to about 500
Hypromellose, USP about 10 to about 70
| Docusate Sodium, USP about ] to about 10
_Sucrose, NF ' -about 100.to about 500 -
Sodium Laury] Sulfate, NF about 1 to about 40
| Lactose Monohydrate, NF about 50 to about 400
Silicifted Microcrystalline Cellulose | about 50 to about 300
1 Crospovidone, NF about 20 to about 300
.| Magnesium Stearate, NF about 0.5 to about 5
Example 2
Exemplary Nanoparticulate
Cilostazol Tablet Formulation #2
Component g/Kg
Cilostazol about 100 to about 300
Hypromeliose, USP about 30 to about 50
| Docusate Sodium, USP about 0.5 to about 10
Sucrose, NF : about 100 to about 300
| Sodium Lauryl Sulfate, NF about 1 to about 30
Lactose Monohydrate, NF about 100 to about 300
Silicified Microcrystalline Cellulose | about 50 to about 200
{ Crospovidone, NF about 50 to about 200
Magnesium Stearate, NF about 0.5 to about 5
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"nodi fieq rel ease mat mEx¥mRirg NagbpadtitulfeEPar €d

guldfzg,?"ﬁadmmiam'l Shfaie. e 5 25| 3oanl 12 19 abet 180 rryy b

35 and (b) above are encapsul ated in size2 hard
gelatin capsules to an overall 20 ng dosage strength
usi ng, for exanple, a Bosch GKF 4000S encapsul ati on
apparatus. The overall dosage strength of 20 ng

‘cilostazol was made up of 10 ng fromthe i medi ate

rel ease conponent and 10 ng fromthe nodified rel ease
conponent. -56 Express Mail Label No. EV 825394291 US
Attorney Docket No. P 31,599 PCT Exanple 5

Mul tiparticul ate Mdified Rel eaB¥pr&sivrildidbeldvo. EV 825394291 US
Containing Cilostazol 5 Miltiparti cuhiadreeyDotikbi®el P 31,599 PCT
rel ease cil ostazol conpositions according to the

pgemple 3 i nventi on having an i nmedi ate rel ease

conponent _and a nodified rel ease conponent having a

according to the faritgsta2bl Dib¥et FobRWAtbR#dabl e 3(a) and

(b). 10TABLE 3 (RinpbHEht"d OF TR COMpOTER k'S

encapsull@digsawit h T00 ng of nodi L6t 20 pgg%?@ﬁ—
ConponenHyhRdnibi¥se, HspU M U‘)bdge E&duFJ,}‘Uto abButd%
(ww I qﬁ)ﬂ%ﬁmﬁﬂf tostazot it Y o

3

Deayv et A~
cel | ul o3 g &BSG N?L. OSt 40 ,,;-r;v:,,zuaibqur!(lbﬁg\éﬁl I90E

H

IR conpq . Wit 1ah¢ﬁt399tﬁﬁb%a@31 ed

r el eas e Letetied Microcrystal mﬁcﬁllulasea shouiiP0de abaye 133 r engt h

or oduct er%:rq\m}qnp,lﬂﬁ mrm(,npm about 112 to about 118
: Magnesium Stearate, NF about 0.5 to about 3

AExample' 4
Multiparticulate Modified Release Composition Containing Cilostazol

A multiparticulate modified release composition according to the present
invention comprising an immediate release component and a modified release component

containing cilostazol is prepared as follows.

(a) Immegdiate Release Component.

A solution of cilostazol (50:50 racemic mixturej 1s prepared according to any of
the formulations given in Table 1. The methylphenidate solution is then coated onto
‘nonpareil seeds to a level of approximately 16.9% solids weight gain using, forlexample,
a Glatt GPCG3 (Glatt, Protech Ltd., Leicester, UK) fluid bed coating apparatus to form

the IR particles of the immediate release component.

TABLE 1
Immediate release component sofutions
Amount, % (wiw)

Ingredient o (ii)
Cilostazol 13.0 13.0
Polyethylene Glycol 6000 0.5 0.5
Polyvinylpyrrolidone 3.5

Purified Water _ 83.5 86.5
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Lact ose 28 Povidone 2 MR conponent 35 Cilostazol 20
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Exanpl e 6 The purpose of this exanple was to prepare
nanoparticul ate cilostazol 5 conpositions using

various conbi nations of surface stabilizers and

mlling times. An aqueous di speEsgiress Miil CiePRS 380825394291 US
conbi ned with one or nore surface Stﬁ@d‘)tﬁﬁfﬁﬁ&etﬁ&fﬂ%@ﬂ:’r
concentrations shown in Table 4, below, Wias mlled 1A

a 10 nib)chamoaified RefeallBONpbidnt) 0. 01 (NanoM ||
Systens, King of Prussia, PA, see e.g., US. Patent

No. 6, 8iddstAéBontliRgdelddd i1 ' M. kil F .
attrition redi a (Dng%]v C;#eé?ri cgallgs: %@%%%g{&gg%gﬁgqanﬁ& fmmed‘.atc
cBHpssrarideiraared aspqriiag td Brangde Haraboat with minddifier edehse
Okt Shibiin A 50 5 rmul ations Sanpl e,
al o_s%)az ol S8 ;E;ag%‘gdlétrl‘ gﬁelzl' ?é%edégei TSPy dgructes are Goated to
CERYER{evels b to anpraximately e 30% Mefght wdin Riag, Facaaipl0B3iuid bed
LadaddW W) (Hydr oxypropyl 93.75 nethylcellul ose) 2 5%

(ww) HPC-SL, 2% (ww) (Hydroxypropyl Cellulose -
Super 93 Low Viscosity) 3 5% (ww . HPC-SL, 1.25%
(w w) (Hydroxypropyl Cellulma®iE2 Super 93.7 Low

Vi scosity) Modified release component coating solutions

Inereds Amount, % (w/w)

- Ingredient (i) W ) @) ) (Vi) (vi)  (viii)
Eudragit® 49.7 420 471 532 406 - - 250
RS 12.5 |
Eudragit® - - - -- - 5435 465 -
S12.5 o

. Budragit® - - - - —- - 25.0
Li25 :

Polyvinyl- - - - 035 03 - -

‘pymrolidone. '

Diethyl- 05 05 06 135 06 13 11 -
phthaiate .
Triethyl- - - - - - - - 1.25
© citrate ‘ ‘
Isopropyl 39.8 331 372 451 33.8 4435 496 465
alcohiol ‘
Acet]one 10,0 383 93 - 84 - -
'll"alc - 16.0 5.9 - 163 - 28 225
Talc is simultaneously applied during coating for formulations in
column (i), (iv) and (vi). '

() Encapsulation of Immediate and Delayed Release Particles.

The immediate and delayed release particles prepared according to Example 1(a)
and (b} above are encapsulated in size 2 hard gelatin capsules to an overall 20 mg dosage
strength using, for example, a Bosch GKF 40008 encapsulation apparatus. The overall
dosage strength of 20 mg cilostazol was made up of 10 mg from the immediate release

component and 10 mg from the modified release component.
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10

15

20.

25

30

35

40

Docusat e Sodi um " 0.05% (W w) (Docusate Sodi-um) 4 5%

(ww) Plasdone K-17, 1.25% (w w) (Povidone K-17) 93.7

Benzal koni um Chl oride, 0.05% (w w). (Benzal koni um

Chloride) 5 5% (ww Tween 80, 1% (w w)

(Pol yoxyet hyl ene Sorbitan Fatty, 94 Acid Ester) 6 5%

(ww Tween 80,1.5% (wWw) (Polyoxyethylene Sorbitan

Fatty 93.45 Acid Ester) Lecithin, 0.05% (wWw 7 5%

(ww Lutrol F68, 1.25% (ww) (Poloxaner 188) 93.7

Docusat e Sodi um 0. 05% (W w) (DEEU§§M3"S%@CM)’W-%JW9429I Us

(wWw) Plasdone C 15, 125% (w w) ( Povi g8p@exPpeiet §g. P/31,599 PCT
xychol ate acid, Sodiumsalt, 0.05% (ww 9 5%w w)

T ’B‘i’ﬁ’b“o? 1% (Ww) 94.0. 10 5% (ww) Pl asdone

5-630, 1. 25% (W w) (Povidone 93.7 Sodi um Lauryl

suYipltiparticglabedfodifie)Rel e Comppsitien Comairing Eilostaadl 5%

(Ww Lutrol F127, 1.5% (ww) (Poloxamer) 93.5 12 5%

(w w) Phidtinsdicolate sodifiad 2Base(olbstizo] edparositigpy apying o the present

: : Sodi um. 0.05% _
(BB AR T PRSI0 PRI o e fhioss gpponen
( \ievibg ¢ Podifidd naddasOBali matetiabife prdpaded Ebdarcﬁgg' © thelfofinutations
( ~25%. (W w)- 92.5 Tween 80, 1- 25% (wW w)
(Eﬁ%‘%%@ﬁ{’%&@ﬁ%d@gr bitan Fatty Acid Ester) -58
Express Mail Label No. EV 825394291 US Attorney
Docket No. P 31,599 PCT TabipLEs3 (§i | ostazol Fornulig
Sampl e Cillo0sigpatdR copbimeis Shapsdiewit 860 QP oftmodiHed
(W w) Pl agtbasaMBWodpoden? BEitdd 2@m§@§ida§%t¥eﬁgtfh3ﬂroduct
Sul fate, 0.05% (16 5% (W W) yRhAgdone S-630, 2% (ww) 17
5% (W IR cBhpomacoat 603. 2% (W w 18 5% (w w Docusat e
sodi umcCifsta%1(W W) 19 5% (w W)yoPl uroni c F108, 1. 5%

(W W)  MichG i ceBaididim | aur yh sul fate, 0.1% (w21 5%
(W w Rlaggssone K29132, 2% (W wysThe mi | | ed conpositions
wer e anabyses via mcroscopy. M croscopy was done

usi ng aMkesheodeMP000B and Lecia CTR 5000 |ight source
(Labor @ipktizdinst ruments and - g :

Microcrytalline cellulose 40

Eudragit® RS ' 45

~ Povidone 5
TABLE 3 (b) :

50 mg of IR component is encapsulated with 50 mg of modified
release (MR) component to give a 20 mg dosage strength product.

% (w/w)

IR component

Cilostazol 20
Microcrystalline cellulose 50
Lactose : 28
Povidone 2
MR component

Cilostazol 20
Microcrytalline cellulose 50
EBudragit® S 28
Povidone 2
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10

-t hr oughout the sanpl e. These were identified to

lclearly observed. [There nmy have been sone signs [of (ww)

Supplies Ltd.,Ashboune Co., Meath, Ireland). The

m croscopy observations for each 5 fornulation are
shown below in Table 5. Table 5 Formul ati on M croscopy
bservations | The sanpl e appeared in places to be

wel | dispersed with discrete nanoparticles of

cil ostazol present with Browni an notion evident.
However, flocculation of «cilostazol particles was

clearly resent throughout the sa e 2T
appeared well dispersed with nang%rg?l\?%l}]é‘g’eo 0'%5%94291 US

ci | ostazol present. Brownian notion WaEohPedetief 3499 PCT
eyisd@Bic 6 There was no sign of cilostazol particle
flocculation or crystal growh throughout the slide. 3
The sanpl e appeared well dispersed wth discrete
nanoparticles of cilostazol clearly visible. Brownian

ot i onThegwiredss of thiseauthyle vak eeprbpaté hdhopRt&iIA0SilRlazol
crystal growth.

Cj zo| particle flocculatjon or cry growh. 4
n*‘%”?‘%"é@‘é”ﬁ@“%%\?%&“i frbmatignsolsprisgs sipbilizers padyapbrgttimgst h
nanoparticles of cilostazol clearly visible. Brownian
mtion was. al so ogbserved. There may have been sone

SRy g egps Sgrrvan ahyilpitplipmiasdoriel ons g momilors subilizers, at the
| cunbdnitiaons SREWH B TR, BOoW @8 Qiel hPS WJH?EHEIH'%BI’ c% a NanoMill®
l\{m{) comshovmd that the sanple i s conposed o .

na ﬁ‘iﬁ“? exstenrs, KimeofPrussin, PAvice bge JkS. WateatdNB6oIAMAES), along
MDitH SO0 mickdnIDMM® Aakibi ial d SIa[ol

appar e_rﬁl when %al tyz?{rtl%ht eglaégﬁg'fééﬂeﬁlﬁ%ggg%{%@ dih load). Al
fCEwPEERHsevere mllpd for 40gBinaat @ millppeedi of 2660 rper e - obser ved

appr oxi matery mi u']‘ﬁ'ﬂleitipc ostazol Formu
T SunmphaTpl Eilb@zble WET T T SPET SeHacih hiigpopart eSO onized
ci | ost pz6Gbneadvaasd y| vi si bl e.  Browni an noti on was allso

partial Iy SHPMRd p) Phempeost 6% iR Wefaln) Gfydiomipionii t or b {9375

: af—eit-ostii@dpledinlosey o 5| heculation 7 THis
MO ST OIS Qi 65t o PR E .
sanpl e appéérlg vvelLow(ﬂiﬁiﬁ/ﬁjré‘gﬁﬂ“lxﬂ”?%’r%m'iSEI’cés of 93
ci 3ostlaz ol%was ENT L BpCL OV A W08 calbn g -eLear H,
evi-dent. Sone | ar q%wM%@)et glg*gyflegygt ;%n I nhi E‘%p%’rcr %7
partidles were_obsdlopsde Joinp 0hi%Guty) (Ddess-Eogmnd, byt
t hdse |wer &%ky™ -1% haf (VOO Pomidene R-1%i ze. THer 3.7

were rjo signs of cii%%?f‘%;&m@ﬁ%?%%(g%wlwim

nNQar o \Walro <nn

o

[eTbostazokypag i weén%b,a-%’(@iw} @Qm“}”em} REE T Sy Tat AT

nanopgrticl es of didagkazol p

Theér e jwer 6% (w/w) Tween 80, 1.5% {w/w) (Polyoxyethylene Sorbitan Faity 93.45
Acid Ester) '
. Lecithin, 0.05% (w/w)
7 5% (wiw) Lutrol F68, 1.25% (w/w) (Poloxamer 188} 93.7
Docusate Sodium, 0.05% (w/w} (Docusate Sodium)
8 5% (wiw) Plasdone C-15, 1.25% (w/w) (Povidone C-15) 93.7
Deoxycholate acid, Sodium salt, 0.05% (wiw) :
9 5% (wiw) Tyloxapol, 1% (w/w) : 940
10 : 5% (wiw) Plasdone $-630, 1.25% (w/w) (Povidone 93.7
j Sedivm Laury] Sulfate, 0.05% (w/w) (Sodium Lauryl
Sulfate) : .
11 5% (wiw) Lutrol F127, 1.5% (w/w) (Poloxamer) 93.5
12 5% (wiw) Pharmacoat 603, 1.25% (w/w) (Hydroxypropyl 93.7
MethylceMulose)
! Docusate Sodium, 0.05% (w/w) (Docusate Sodium)
13 5% (wiw) Plasdone 5-630, 1.25% (w/w) (Povidone) 93.75
14 5% (wiw) Pluronic F108 {poloxamer} 1.25% (w/w) 92.5
Tween 80, 1.25% (w/w) (Polyoxyethylene Sorbitan Fatty
Acid Ester) _
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al so some evi dence of Browni an noti on. However, nost

of the sanple showed severe cilostazol particle

floccul ation. -59 Express Mail Label No. EV 825394291

US Attorney Docket No. P 31,599 PCT 9 This sanple
appeared very well dispersed with nanoparticles of
cilostazol visible. Brownian notion was also clearly

evi dent. There were no signs of un-I mll edI pl at;e! elt
aggregation inhibitor particles, cilostazol particle
f?gccgl ation or crystal growt hExpressi¥iail kahebNe EV 825394291 US
appeared very wel | dispersed with nafi8praex PetketNofP 31,599 PCT
GiHestazel—visible Brownian notion was also clearly

vigent—TFhere—were—sdled Filostio] Bosmulations | ef
Agrelal E&:I:.ﬁ?f&i tior cryst al §™EBsEfEer® There wer e Rgionized
gigns of crysta growt h or Ci I ostlazpl particle L o
fil ocs Ul @t I G.wAT M| GIBRAY33 TeVE e presence—of 93.7
i scretje nanoparti dlsesumfaugi $ulimt 8a9h walyl of  which
appéar eid t d%dwh) bi t| PBedowur-630, 2beiiwd . There was no %3
dpplt edt ciVoduihz ol Phaynacat 603@%fwer cul at| on _observed 63
vrett-analy 2 PAYY he dopusptesedium Aptedw/w) urry ynder thé 949
q 3% ww) - 1P opig FIOR IS8(W™W) nr onortion of the  93.5
L0 T PSR terw) Y Sodium Tauryl splate, %)W) aggregatian 94.9
Al € blluwwjﬁwullc P“z‘zs&:’ﬁelﬂi%ﬁﬁ,t% g“;/w;- SL T %3

M oi torpartrcies—but—t sral
anounts. 12 M croscopy showed the presence.of discrete
nanopaFhe willed cofipositibwsvaz ahalydeil o1a miexsidply! BcBicOPPivaNdone

fl ulation observed durin
L ook BB il cbip S S B0 R e ey Exsgmmeatyond
- abuipliseldda pskdmued Gog Methvikland)d iThp ﬂ{i&ﬁﬂ;o%ﬁpbservatjons for each

I\ﬁﬁgﬁg{igi cl 8 Ofbef:i I.og,tg]\%gl were observed in this :

sanpl e.  Browi an rmotrFoAids - al so evi dent . However, a
ndjority of the sanpl e showggh,§6Vere ciTost azol
pdr t Faringladohoclcul at'i on,  THEr EMMELBpy Bhst V480 O
ug-ni 1 &d pl atBk etrlaggrednplac o bk REl dbded witl discrete nanoparticles -
cill ost azol = crjy%tilattaze) prsyepttwith Bepwiipri meotigreavidkng Hapqyerafioedilation of
V\E"H‘_d'l"§ pers J‘lgﬁ'wﬂmﬁlm ¢lgarty present fhroughioyt the samplgl

“The sampple ap “e'ér”ﬁﬁ%bd' i ity il resent.
present . Br duially Bk 0l NG SHL Y TRET LY Eouetees
Ther e wer e ng pai@ Mochition ot c%lta&ﬁﬁth thr‘a‘:[gi{&i stidh! . .
cijl ostaxol pgrie ahge dppaeCrdlialsheriBd with2islY e faRopa il oFTRER
t he sanple td clgwly\wisiblk. Ripwire rewd weoilsp dead vident with no signs of
nhneparticles cilostazol particle flocculation or crystal growth. .
LA T Microscopy showed the sample to be well dispersed with nanoparticics of
| cilostazol clearly visible. Brownian motion was also observed. There may
have been some signs of partially milled platelet aggrepation inhibiter. There
was no sign of floceulation. : :
5 * | Microscopy showed that the sample is composed of nanoparticles of cilostazol
’ which exhibited Brownian motion. Cilostazol particle flocculation was not
apparent when analyzing the sample under the microscope. Large cilostazol
particles were observed throughout the sample. These were identified to -
approximately I micron in size. .
6 Microscopy showed the sample to be well dispersed with nanoparticles of
cilostazol clearly visible. Brownian motion was also clearly observed. There
may have been some signs of partially milled platelet aggregation inhibitor but
o signs of cilostazol particle floccuiation.
7 This sample appeared well dispersed with nanoparticles of cilostazol present.
Brownian motion was also clearly evident. Some larger platelet aggregation
inhibitor particles were observed through out the sample, but these were no
bigger than 1000 nm in size. There were no signs of cilostazol crystal growth
or cilostazol particle flocculation.
8 There were some nanoparticles of cilostazol present in this sample. There were
also some evidence of Brownian motion. However, most of the sample showed
severe cilostazol particle flocculation.

-59-




of cilostazol.:Brownian notion was also clearly

evident. There was no evidence of cilostazol particle
floccul ation. There was no sign of cilostazol crystal
growth.. 16. M croscopy showed the sanple to be highly
flocculated, as it was evident in the particle size

anal ysis. Nanoparticles of cilostazol were al so

clearly visible. Brownian notion al so evident. 17 The
sanpl e clearly showed signs of flocc t

floccul ates could be seen acr oS¥T S %%gl%@ﬁ{@ﬁ?c};m US
such floccul ated zones, no Browni an ABMPORPEH Np- Ppid.599 PCT
observed, while sone was seen in non-floccul ated
zopes—Mocroscopy observation supports partjcle size
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ocgurring in QLS Eﬁ J ‘é‘]ﬁﬁjﬁé‘é"s"f““‘
the sanple had qk,faq) EMi;'y%gre atlon mhlailor Ié%l ost go? paﬁlce ?cf:ulaégn or
Brpwni amo not I g mhivampidepp@ed %r)&%ll@ﬂﬁ%gd\ﬁgnandﬂéﬁc]&%félb&ahﬁ

si ge anal ysi s | skitwetlowntah aibtich Rbsalsh Li@aEetdad. iTde Gl tbiik JaGnilled
drpastical |y rededadeeispaticonkigat docals obd@vel There S GOmysigns ofcrystal

Shmﬁwxgﬂgiwmkﬂmlm“ of cilostazol
clearly Visib ’“"S‘B?Yd{ggj‘f et die igposictes Wasigeol all of
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obkerved. The O, Al ol

_ h ed 1 d
A o L
sijgns of cil oftrmisied platmﬁggngdnan 1153:6 :a:tslbﬂlﬂnsaﬁfﬁﬂdlt& e small

Si anal ysi s! fppnt{)50 shows that particle size of
| elss th¥n 200 JMWWFW@O&'@M‘ERI@E?WQﬁﬁfsormamwl%cﬂlﬁkt@d which
sanpl e displa %‘"ﬁﬂi PRipnen B%%g%ﬁw ﬂﬁ%ﬂi‘j wbeqne-ﬁ Quging analysis

ich were we ,Spa A pers?’e”l 9 éHTYrFB"P’f to be well

cl [ear Ty 18 VI UeManophfGIEET Wiostazbl Werk V=L Sed r8niTm ]é’“BYowman mefion was
~ cijl ostazol paffisoeli@ntf HOCHE) BhajoRY othe ﬁhﬂ]&kﬁ&w@l&ba&:ﬂ%ﬁ&ﬁ
grijowt h pr esen} partiflh Boceubgiorn. iTodrewesd o @igi@ pAnY8lics pipele ARBgition
sqni_ﬂ_ga.tm_swwrﬂ ozol| ceygiel [gropyh. f| occul ation whi_ch

i § not ¥uppor t m "mw et “Qf’s‘ W'F'?&rﬁ‘fﬂlmilf% present.
loceul ot on Lo e i P g
bg causgd by a\di@ﬂog&@ EnoWkd thgshrﬁHE tb AL W%ﬂex[dedlcbhﬁ)osed of nanopamclcs
Croscopy analfyibitgol. Bo@nikmfiases NMiclearlya@ht. Were vaVho
5394291 US | shidéngrroficlpstRolphradle tNoculafon3herb 98 nPﬁBﬁ oPdlodtdzol

- apparent firofEEwhascopy that this sanple | s i ndeed
ir gel ymflocc%r?lemys“";'f‘i‘fgé odo ke YtF‘?? tei" [eeggat in the
ere nanopar |ty GhEs milon bd i mzctl)ef are s eé"r"’\f c‘“Wff' f

NI DI T17Br own |ﬁ£lsaHB£ h&fy ﬂb@ed's@&‘s‘ B oebuBtidn B PberNied HolidteScon
oporti1 ons. | acrossthe whole sample. In such flocculated zones, no Brownian motion could -
be observed, while some was seen in non-flocculated zones. Microscopy
observation supports particle size analysis results: there are signs of flocculation
occurring in this formulation.

18 Microscopy showed the sample had flocculation in high amounts as well as
Brownian motion which was also observed. The particle size analysis showed
that this flocculation could be drastically reduced by sonication.

19 . Microscopy showed the sample had nanoparticles of cilostazol clearly visible.

| Brownian motion was also clearly observed. There may have been signs of
partially milled platelet aggregation inhibitor particles but no signs of cilostazol
particle flocculation. Particle size analysis for D50 shows that particle size of
less than 2000 nmn was achieved for the D50,

20 The sample displayed discrete cilostazol nanoparticles which were well
dispersed. Brownian motion was clearly evident. There was no evidence of
any cilostazol particle flocculation or cilostazol crystal growth present. The
particle size analysis pre/post sonification showed high level of flocculation,
which is not supporiing the microscopy observation. This flocculation seen in
the particle size analysis may be caused by a higher dilution than with the
microscopy analysis.
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Overall this sﬁhple is largely flocculated with

particles that appear stagnant. '.. The particle size
of the mlled cilostazol particles was neasured, in
MIIi .Q Water, using a Horiba LA-910 Particle Sizer

(Particular Sciences, Hatton Derbyshire, England). 5

Ci |l ostazol particle size was neasured initially and

then again foll owi ng 60 seconds sonication. The

results are shown below in Table 6. TABLE 6 Sanpl e

Mean D50 D90 D95 Soni cation? ColxpiessMailBabelNGARY 805994201 US
2027 298 8730 13370 N Particle size amgingpDsciadtio. 238599 pCT
201 281 323 Y nicroscopy were performed on harvested
material after the 60 min mlling roceSS|ng 2 208
200 2732803 N Fhasdppa@dne‘rcﬁnﬂiaoswpahzytsﬂls%a s in

301 Y microscg wa%m bwm@mnaﬂwmmmm@@ﬁx&§&emm£@néﬁ&ﬁ&md
affer the 60 =P1F rﬁvgmanprroe@@sshewgrc iBve Ddnuid bbpatichs.
329—N-Part+et ‘%WP‘?f’éiwﬂ?Pmﬂwwbmclﬁgm 8Pr dagnant.
m croscopy were perforned on harvested nmaterial after

the 60The parfidld k6 thPmARASAbISo] 9&@% 2\%% %5%%5@‘ 28l @ Water,

' Par : ﬁsﬁﬁé?&gﬁa' s arfllgaéﬁﬂplul?vaﬁwmeadimn Bxcitgshief, Eegland).
t Eﬂoﬁﬁﬂ?ﬂ pariidlé bibdas (hOL6RE llrﬁgalli%né g# %gag é}ing]g GOI\sleconds |

Particle size analysis and 2
nf%?%g%pvle\ﬁé?ugsﬁ‘@ﬁhm’eﬁowaﬂm&/est ed rraterl al after

he60mnm|||ng TABLE 6
Sample Mean D50 D90 D95 Sonication? Comments
. _(m) | om) | om) | (m) -
1 2027 298 8730 13370 | N Particle size analysis and
213 201 - 281 323 Y microscopy were performed
on harvested material afier
the 60 min milling
_ processing.
2 208 200 - 273 303 N | Particle size analysis and
207 199 272 301 Y | microscopy were performed
on harvested material after
the 60 min milling
X processing.
3 224 - 214 291 329 N Particle size analysis and.
223 213 260 327 Y microscopy were performed
: 1 - on harvested material after
the 60 min milling
) processing.
4 287 279 385 428 N ‘Particle size analysis and
199 181 293 351 Y microscopy were performed
on harvested material after
the 60 min miiling
- processing.
5 214 206 278_ 309 N Particle size analysis and
215 207 279 310 Y microscopy were performed
on harvested material after
the 60 min milling
. processing.
6 194 - 138 249 275 N Particle size analysis and
195 189 251 277 Y microscopy were performed
on harvested material afier
the 60 min milling
processing.
3 5524 4685 10609 13456 N Particle size analysis and
433 312 793 1267 Y microscopy were performed
on harvested material after
the 60 min milling
processing.
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Processing 6 194 188 249 275 N Particl e si:ze anal ysi s
and 195 1 9 -251 277 Y mcroscopy were performed on
harvested material after the 60 mn mlling _
processing. 8 5524 4685 10609 13456 N Particle size
anal ysis and 433 312 793 1267 Y microscopy were
performed on harvested material after the 60 mn
mlling processing. -61 Express Mail Label No. EV

825394291 US Attorney Docket No. P 31,599 PCT 9 204
196 263 293 N Particle size anabxpéss Maild.ab2i0$o. EY7326681291 US

294 Y mcroscopy were performed | ohttdraewRsdkeNo. P 31,599 PCT
material after the 60 min mlling rocessing. 10 227
217 294 329 Particle size analysis and = 228 218 295
8319 | LWy sciy we?d per®drded ®n ha M@ifle €6k analysis and
mterial 4Ptdr Yhd 6¥5niln 1 |i ng Yproces@mmgwu&&pg%ﬁ&w
B26 556 618 N The particlie sizd anaIyS|s‘mQ%3@©2§%$25mﬂ
1860 Y jwas rdpeated (on & 3 g g
PXPEY | nent2y /| HAr i Che 3 >
ver e pgr a8 mgd 219n [hapyed , & |
min ml{ling {procesgsing. on harvested material after |
the 60 min milling
processing.
The particle size analysis |
was repeated {on another |
day as day of experiment) / 5
Particle size analysis and
microscopy were performed
on harvested material after
the 60 min milling
processing,
Repeat of particle size
 analysis because of lamp
tranismittance issue, without
any additional processing.
The increase m particle size
data (D50 and other
indicators) may be
explained by crystal growth
between the two analysis
(performed on different
days). )
Particle size analysis and
microscopy were performed
on harvested material aftér -
the 60 min milling
processing.
Particle size analysis and
microscopy were performed
on harvested material after
the 60 min milling
‘ processing.

14 306 296 424 472 N Particle size analysis and
307 297 425 473 Y microscopy were performed

: on harvested material afler
the 60 min milling
processing.
15 184 173 254 281 N Particle size analysis and
185 174 256 293 Y microscopy were performed
on harvested material after
the 60 min milling
processing,

11 363 326 556 618
353 325 525

oo
&
=
=<2

678 | 427 1482 1662
620 | 410 | 1338 310

=<2

12 189 176 266 310
190 178 263 312

<2

13 23345 14744 31772 73834
200 178 298 376

<z
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678 427 1482 1662 N Repeat of particle size 620 410

1338 310 Y anal ysis because of
any addi ti onal

i ssue,

wi t hout

increase in particle size
i ndicators) may be
bet ween the two anal ysi s

days) .

harvested materi al

| anp
pr ocessi ng.

transmttance

The

data (D50 and ot her

expl ai ned by crystal
(perfornmed on different

after

-growt h

12 189 176 266 310 N Particle size analysis and

- 190 178 268 312 Y microscopy were performed on
t he 6Bxnress Mail LibekNo. EV 825394291 US

processi ng. 13 23345 14744 51772 7388uoikeyPBodkectiNe Psilz®9 PCT

anal ysis and 200 178 298 376 Y m croscopy were

Particle sizes that vary significantly following sonication, such as that observed

for Samples 1, 8, 13, 16, 18, 20, and 21 iﬁ Table 6, are undesirable, as it is indicative of

perforped on_harvested material after the 60 nin
m | 16 nd_13ibced g 29585 J06788DF 424NAT77 NThghtdlciz€analysis
Si ze anal 38 s affd 13097297 #25 [473 Y ni cf osdupyrestet(en same
f 935 ] 1530, < £3936 - gam’ @mﬁqlerfize analysis
per f or nedsroR—Agevast Hate ¢
hillind 2% [orocedsi®g. |15%84 1737254 ermegﬁfm arveste
size arjalysig and 185 1714 256293 Y m cl Q8GR @hm
erformed on harvgsted rfateri gl after mméﬁmﬁg
m | 17 nd 3!3$ aodesidi ng. 4752 572 N Particle size analysns and
1 195 175 1288 360 Y microscopy were performed
on harvested material after
the 60 min milling
] _processing.
18 5669 | 5348 12809 15058 N Particle size analysis and
544 283 1468 2146 Y microscopy were performed
on harvested material after
the 60 min milling
: processing.
19 328 - 306 474 551 N Particle size analysis and
320 304 451 512 Y microscopy were performed |
on harvested material after
the 60 min milling
‘ ‘ " processing.
20 7941 7789 17310 20398 N Particle size analysis and
6352 C 294 1859 | 2648 Y microscopy were performed
on harvested material after
the 60 min milling
processing.
2] 4601 2493 12546 17197 N Particle size analysis and
346 - 326 496 510 Y microscopy were performed
on harvested material after
the 60 min milling
processing.

the presence of cilostazol aggregates. Such aggregates result in compositions having

highly variable particle sizes. Such highly variable particle sizes can result in variable

absorption between dosages of a plételet aggregation inhibitor, and therefore are

.undcsi:able-

The data demonstrate the successful preparation of nanoparticulate cilostazol

formulations utilizing various surface stabilizers, including various combination of

surface stabilizers.
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Docket No. P 31,599 PCT 16 15819 12790 29505 37869 N

The particle size analysis 290 280 397 442 Y was thus
repeated (on same 19222 12530 28926 37750 N day)

/Particle size analysis 326 306 466 540 Y and

m croscopy were perforned on harvested material after

the 60 min mlling processing. 17 333 304 477 572 N
Particle size analysis and 195 8

mi croscopy were performed on hgr}‘emgst 8‘?’7’% a% §§ Q291 US
the 60 mn mlling processing. ' &9 PCT
15058 N.Particle | Z lysis and 544 283 1468 2146 Y

mi cr oscopgrb&e?pare 3 tg? gﬂ%ﬁ uthe g At genions wedifications and

_ variatiohgcdalbembade i it uethoRs SERSSiyaGitionsls) 13383 flons without

5314§-P ti e Size analysis an 320 304 451
SPDERP (e s B 0P Ao P 4 bt dien dod i heersent
t ErefifbnBoRerthd hbdifcatiol GRS § '
20388 ]]Fhitlcle s?;g anal?gﬁﬁniﬁgﬂgéé%%%ggm%ﬁgéBﬁﬁﬁgnc

%%C@B?J?f‘%ﬂ@f’wmc&l%@nd their hawixedsstsed nat er i al
after' the 60 min mlling rocessin 21 4601 2493 12546
17197 N Particle size analysis and 346 326 496 570 Y
m croscopy were perforned on harvested material. after




the 60 min mlling processing. Particle sizes that:

vary significantly follow ng sonication, such as that-
observed 5 for Sanples 1, 8, 13, 16, 18, 20, and 21

in Table 6,.are undesirable, as it is indicative of

the presence of cilostazol aggregates. Such aggregates
result in conpositions having highly variable '

particle sizes. Such highly variable particle sizes

can result in variable absorptiogn between dosages of

a platel et aggregation inhibitor EXRiag MaikkabeNe Eif 825394291 US
undesirabl e. 10 The data denonstrate f#emenReskstiNalP 31,599 PCT

p ' f oparticul ate cilostazo
fé&ﬁ%ﬁiﬁéﬁkﬁhﬂﬁ&ﬁ%ing various surface stabilizers
igcluding@%grious_conbinatign of surface stabilizers.
- 63 Ex{ribbie ngpprarticalne coppositivn RBBHHR9 (A)Brtichist-ompesing a

DpRakeddt ap¥egafior i:lnhﬁyt?t%r, B palln‘cle%lnlirﬁ%%}- %?egg{qeagikgéegp%gﬁg Eize of less

skilled in the art that "various
v H1n gbqus A0 inydiametee and(B) eleas bhossfhandalgpaposi t i ons
of the present inventions without departing fromthe

o spiritTRy, [ ion.. Thus, it is intended
That 1 e coRpORLorRls il 1 MBI B0 ool 1S g aicBfllsh Pl o

vEPOTRROUS Phassf 2 sepd-chyistallneipbasepa seniidadrihbeyphagsTBr Smixture thereof.

within the scope of the appended clains and their

efui valRRbsposifdh of b & \Bld. kabel No. EV ,

825394291 US  ALTOr nii’;} TRhEEH ‘%ﬁ%&eﬁg‘éﬁf"éﬁe el g said

| Rgrigslegigpetpcted; from th gpisbusistiag of kst thandtatiel 900 MR Fksé thakabout

CIROD kS 1e89¢hark £) i QNpIi Si a | at el et

Sg gregati on i ﬁugﬁdgrnﬂ ’ gegsig} glmf) gir;‘i'u? éﬁ@ﬂa{gﬁs ?}ﬁmého“t 1500 nm, less
FRAbop K08 we Eegethpastont | 300simy, dese thah @bt 12000, 388 Wan about

2408 nAMe ' n.an t | t one surface
s ag Pflﬁ?izvag{‘thglz @ {]gfog gﬁn_p gcév‘% &%ﬂé %b()élf 8@5 xgp,dgss fhan ghent 806 nm, less
dhanbeul A00 ove Eesathen abpua 6@l s 1ads|thaabpRE9e nm@éss than about 400

| ' i -crystallin hase, a sem .
R DB a0 360 mil 1B T3 it T thes houitp aum, fss tan
@ber d 89 minglessaharcibaintISm, e ek thah BEove b6 86l ¥EmaNE! age

" particle size of said particles is selected fromthe

tgrh gﬁ pg%gﬁﬁ;%ﬁilﬁgg opélailn-els, Speflalgd %81%{)03%%9193 %Eigﬁlatleg:s S

(A)  for administration selected from the group consisting of via injection, oral,
vaginaL nasal, rectal, otically, ocular, local, bucczﬂ, intracisternal,

intraperitoneal, or topically;

(B)  into a dosage form selected from the group consisting of tablets, capsules;

sachets, solutions, dispersions gels, aerosols, ointments, creams, and

mixtures thereof:

©) intq a dosage form selectf_:d from the group consisting of controlled release
- formulations, fast melt formulations, lyophilized formulations, delayed
telease formulations, extended release formulations, pulsatile release

formulations, and mixed immediate release and controlled release

formulations; or
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1800 nm | ess than about 1700 ran, |ess than about
1600 rim | ess than about 1500 nm |ess than about
1400 nm | ess than about 1300 nm |ess than about 1200
nm |ess than about 1100 urn, |ess than about 1000
nm | ess than about 900. um | ess than about 800 nm

| ess than about 700 nm | ess than about 600 nm | ess
t han about 500 nm |ess than about 400 nu, |ess than

about 300 nm | ess than about 2
200 nm |less than about 100 nm%QF’%rQ%P ¥DO&1¥;§§§%9;‘§§IPE$

nm and Iess t han about 50 urn in dia

conpo ai.m 1 he conposition is
f or nulsda)t) gm?%mcbf P"%&H‘W@)r%ﬁ (én selected fromthe
group consisting of via injection, oral, vaginal,

nasal ,Theeompésitionptof claioh ¥ ﬁlrdteubeanpnshngcmle or inUféqmlamaceuncaHy

[ | i_ntraperitoneal opicall'y; (B)
J&%ﬁa%le Xgp%ntsf%%é’?@&?‘@ n?tf‘ﬁ’rﬂl‘frﬁ group consi sting
of tablets, capsules, sachets, solutions, dispersions

del s, Téepwsmsmon@ifniahmh,tmer@inxeans, and mixtures
thereof; (C into a dosage form sel ected fromthe

group ns rel eas ti.ons

f ast r(rlg? %a% #nugllgle? %?%’%%% VO pﬁ’,ﬂf’r 15 RS, g}n,ﬁﬁ?ir ctoqug]tlon in'an

del ayed rohews $*¢°mdfﬁﬂmmem condigingedfroalabageo. 5% to about
at i ons

fornmul atio satl

m xed i mmgla%]t & T8 %aé’gggé" %’6’1‘*{9&% i r"r“éi’té’é‘gg()% K about . 5%,
1;3 grS Sr,rg ng |1 oluljjswelgllt o helratpl c&n&&kbni‘ﬁkikx)y bg‘@gﬂloféﬂgéel : C%gre%anon inhibitor
any conbi nat i %ﬁgctg?s[agﬁéer ‘(’é}ce‘:t‘)ﬂ‘rpoil?ﬁn ng! incfyding other eX?Glrﬂllﬁnts
conposition of claiml further conprising one or nore

phar néi®e ut saglesduifyce mbdapt ab‘hlﬁa@)wbﬂiz(i‘ﬂ@.faﬁa, pré:aaﬁir inQMé6tal Mount of

horeint (i ESEO 3P Pyt XA0PGoRER abert APatorputd 9%, or
From the “"”"‘“‘*’“"‘”"’““‘?‘.’*E““"” R A
0.001 % Pt sEpiafeled ?%'% B {ortgr apdgpriage sppiirerip dha

90% t 0 . abautapOsifidh not cludkigghier @%cipibis;topt al combi ned

dry wei ght of pI atel et aggr egation inhibitor and

surfa nposi tion, not including
-ot her XCI p| en n%%n(%f;b%é urface stabilizer or

surface stabilizers are present in a total anount of
T-r-om Biscamposition afslaith d u whesindBgtrfate sabilidonistselbct®dfibm the

@QQ}B‘ Eonggtn?g/é?f a%on-ionic surface stabilizer, an anionic surface stabilizer, a cationic

- surface stabilizer, a zwitterionic surface stabilizer, and an ionic surface stabilizer.

8. The composition of claim 1, wherein the surface stabilizer is selected from the
group consisting of cetyl pyridiniwm 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 fatty acid esters, polyethylene glycols, dodecyl trimethyl

ammonium bromide, polyoxyéthylcne stearates, colloidal silicon dioxide, phosphates,

sodium dodecylsulfate, carboxymethyicellulose calcium, hydroxypropyl celluloses,

hypromellose, carboxymethylcellulose sodium, methylcellulose, hydroxyethylcellulose,
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from about 10% to about 99.5% by wei ght, bhased on the

total conbined dry weight of platelet aggregation

i nhibitor and surface stabilizer in the conposition

not including other excipients; or (C) a conbination

of (A) and (B). 7. The conposition of claim1, wherein

the surface stabilizer is selected fromthe group

consi sting of a non-ionic surface stabilizer, an

anionic surface stabilizer, a cationic surface _
stabilizer, a zwitterionic surf aBtpresdbiil LabelNo. &Vi825094291 US
ionic surface stabilizer. 8. The conpdiérhéyinodtt 1. & 3N 599 PCT
.1, wherein the surface stabilizer is selected fromthe
grigpfemelescipbitalaty, ooncexstajlinepylhilatienamesith ahindum silicate,

08kéhd C 110 i.des,. dextran, lLycerol, gum

o cldrlania B R ER o 141 J ieraméans oy
b@hone! kelnemwitthtbylentenxideaing ifaiiialdhy@e) gl Gramtsy 536 Mmines, a

. .ost | al cohol,. cet I '
R I
- alshdiim detving 1ssifate) @lkyDacy B SOHRR Sl foR St knithles JBSIcMAL ¥ESc and

hyl i tan fatt d esters,
Ll e
bresyl B&)-glpedpyfxyadd KlRER psheal os® 4%{, degg\lﬂ hlicon

~ dioxi de, phosphates, sodi um dodecyl sul

C &“M’W‘ﬁﬁlﬂﬁ} incdefdeqyl Bélamhwi;ieulngtdny}zlrlﬁgel}ﬂmgﬁydafn ide; n-heptyl-B-D-
c A r ose, carbqgx cel lul ose
BB, o PR SR o R D eGP e dgronancyl .
Empihggﬁltﬁzhidb; IL—M B-MIHC%@E&%@'@AO}M-%—R‘{%E}&%\?}E%]dC; n-octyl..B_

-lﬁ:ﬁ%et No. P 31,599 PCT “hypronellose p
noCIRYaasid ot Briditeglucoppgnesiden lysadyme] PEGAphodphaliie PEG-

t dHoRkfe AN P i al. .

pol yvi nyl {?ﬁ%ﬂgﬁsaﬁgxﬁﬁ%&%&%ﬂ%ﬁ ERETHTBEypzme,
ptﬁf%w capglvies ofwinyh acmmzh@nmyﬁﬂyrdﬂxgamg afcé)tfldti]ﬁi_ }ﬂﬂjgmy&,&a cationic
ns [ Seints . ar hosphol.i pj d, L
OIS BB 06, RSBl Bl oo
Jrp¥merd emponrd, d catiggdphasphbopid ydaticnit fipits poBidetynéterylate
RGN S ixtures of; sucrose stearate and
sucr%ge qi"?@@g‘%‘%’ %’-hfpgl (‘)lﬁnocr?ﬁpﬁ‘rlf’é'ﬁ’d%&)ﬁ’é‘?ﬁﬂ Wedol ),
dengthdgmineethehsthaghiaiadintieliyl aulfadehortadecyltrimethyl ammonium

£3- | . | de: n-decyl f3-D nmltopyranpside;
v geenypAR LD Syt ke dhetife o e o
]clglomeﬂﬁ )ctb}glhmmoniiuaﬂtram'ﬁyel eolhbrgﬁ trhﬂét%h la‘tﬁﬁs’lmnﬂﬁi chloride, coconut

- -f 3- Ucopyr anosi e N2 NE ) )
R o i RO B et irctsi ameronive chloride,
F}mm?;td:th)ﬂl-dihyﬂtohﬁtwl ldﬁﬁlmtnﬂﬂl bx’lﬂnﬁl\lil_%)’h?c 1 tlrieThyI amr_n(anium chloride,

- C anosi de; octanoyl - N-nme ucam de;

&?’cg?{l%eﬂygfyydbnapﬁnggw%% i€ pd% égtwl d%xlne%lyl hydroxyethyl
fiBmDaiini chipiride GRyiad) OS) Jdime YdethfIEERARSR DALl &,
PE%ethgqlszSt‘etrho , PEG-chol esterol ~derivative,
RS Bydrpsst YPrengripgphieride biogidsy gepenut dimetlighydroxyethyl
' ammohiyfiRhbriaé, oot diﬁfeﬁ{yﬁﬁﬁé&@&hw dihor¥h bRAnhidO MyeisRr

cationi c polymer, a cationl .
tnmethyl ammonium methyl sulphate, Jauryl dimethyl benzy! ammonium chloride, lauryl

dimethy! benzy! ammonium bromide, lauryl dimethyl (ethenoxy), ammonium chloﬁde,
lauryl dimethyl (ethenoxy)s ammonium bromide, N-alkyl (Ciz.15)dimethylbenzy)
ammonium chloride, N-alkyl (Cy4.18)dimethyl-benzyl ammonium chloride, N-
tetradecylidmethylbenzyl ammonium chloride monohydrate, dimethyl didecyl ammonium.

chloride, N-alkyl and (C)2.14) dimethyl 1-napthylmethyl ammonium chloride,
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bi opol ymer, a cationic pol ysaccharide, a cationic
cellulosic, a cationic alginate, a cationic

nonpol yneri ¢ conpound, a cationi c phospholi pid,

cationic |lipids, polynethyl nethacrylate

tri met hyl anmmoni um br om de, sul f oni um conpounds,

pol yvi nyl pyrrolidone-2- di nethyl am noet hyl

nmet hacryl ate di met hyl sul fate, hexadecyl tri met hyl

- ammoni um bromnm de, phosphoni um conpounds, quarternary

anmoni um conpounds, benzyl - di ( 2- Express Mail Label No. EV 825394291 US
chl oroet hyl ) et hyl anmoni um brori de, coAaomby DotkEENBYH 31,599 PCT
ammoni um chl ori de, coconut trinethyl ammoni um

b r%m@ﬁmm@mumuhahde,tdﬂy)ﬂ nninétyylammﬂhhydalta FENEY-dihethylammonium

Ctlliﬁy | glej’l n?élﬁﬁnr mnnmm X}ﬂ?ﬁf%n%g?ﬁy&%e 4 a(%rgﬁgri(i;q%lammomum
d ISﬂﬂEtah y&owmwﬁhﬁhmmm:ﬂ%96&% dxﬁﬁﬁmnonmm chloride, N-

%&Q#ﬁ@éﬂﬁet h mmnl um chl orlg]leg%'ggm%!@n, chloride

|admm@tdkmé mmmw) Hiﬂlemb Ik &Iﬂﬁogg%f@gﬁ%ae

t.. di hydr oxyet hyl = armmoni'um ch
ngtgeﬁﬁlfi ﬂﬁ‘?‘ﬁé}' piyde, disfiohbanastsplsyl agaponium chloride,

tl'jﬂ'l th irahﬁﬁ;nll'“ﬁll lc"l 1 ligl
gﬁhrg?h){ © b)tenzyl amr%lﬁﬁ%n%lwb%gm Tau ury gmﬁhc ﬁé%/alky] benzyl

Rioibramiste; @ emmqhorlyrnmnmm mpm;@e;m@mmﬁ
th
amemumu%&h%& df;, Kl_mlg y?ﬁjm(ng&l; e gyﬁ | triethyl

armoni um br om d
afFB AR cBloride. m@mmbdﬂmﬂxy(a@:monim dhlﬁﬁﬁeh@)AIbIﬂﬂD} | dimethyl

- SR AL, gﬁyld}}heniﬁﬁ% Ladecy dzlﬂpPgF‘tHg I benz{v:tg}IF thy! ammonium

anmmoni um chl ori nono
atigide decylgimehyldamoniual Hryxhnd&nﬂadé@lﬁethﬂanﬂdﬁﬁirﬁ‘ yﬂomzde

Er;ﬂ@f&&;ﬂbmu{%ﬁyrkm?w 'ié{!t“]gghl %%g%%pgmwpr e,@Jon,de POLYQUAT
lﬁ’“ﬁggﬂab@rylmmmumwmdq daidytrtriddthyd@nmonium bromide, choline esters,

di aiJk gl me?‘i! VT & 2 7 &i{?rﬂ?‘ﬁ“ b‘gﬁﬂi%coq‘%f‘% cgtyh pysidigjm bromide,
mmmlobmmie, habddwaky bdu@@mized polyoxyethylalkylamines
njum salt, an ethoxyl ated

zd.o
tr| a ky a‘%@m &yng‘?’&dl{?‘%éﬂ?eﬁ@&%%eé%wwmdes
difdgraizal@iunhlsal(s, prdiofaied fuihiterRic éry REHAR) HOhAR-@ bhAGnary
%{ﬁh agmféél (i rret%yl benzyl ammoni um chloride
ydra yl (Cl2_14) di et hyl 1-naphthyl et hyl
amoni um chl ori de, dodecyl di et hyl benzyl ammoni um

@hl or Thkegondioaitioy lof HainzE wtitdity the 3OMPEHitioR dobd Mt pHAuce
ri: V. chl ori de, al kyl benzyl nethyl -
%Lntf:)a (1: 1‘81:1} gsorpr{gq%{lwe?go )pfimuawﬁfga{! Hg,qermlqplgﬂqrec}/ to
i&sunad:&_\;htﬁﬂéz tri met hyl anmmoni um br omi des, C15 _
tri nmet hyl  anmoni um br om' des, Cl7 trinmet hyI anmoni um

B or IR R RE s ki o CpASOmBPostion o a subject
i fn%sthwatc mﬁmequumieﬁfﬂo @linéfGmatioh bihe EOREII AR MDY in a fed

g}gtl ogeni des, tricetyl nethyl amoni um

;-

'l

(P

"__.(

11.  The composition of claim 1, wherein the pharmacokinetic profile of the

composition is not significantly affected by the fed or fasted state of a subject ingesting
said composition.

68




chl ori de, decyltrinethyl ammoni um brom de, . -

dodecyl tri et hyl anmoni um br om de,

t et radecyl hi met hyl anmoni um br om de, et hyl

trioctylammoni um chloride, POLYQUAT 10TH,

‘tetrabutyl anmoni um brom de, benzyl trinmethyl anmoni um

brom de, choline esters, benzal koni um chl ori de,

st ear al koni um chl.ori de conpounds, cetyl pyridinium

brom de, cetyl pyridiniumchloride, halide salts of

quat er ni zed pol yoxyet hyl al kyl ami mBpress NbiRARR M EV 825394291 US
ALKAQUATTM al kyl pyridiniumsalts; agxbgey D8tlelRo. P 31,599 PCT
salts, ami ne oxides, imde azoliniumsalts,

prit onaA eetngeshlon evdrin X6 AT ARSoin LA Effation of said
quaterr&aré spo%_ﬂyrn&*rs, and cationic guar. 9. e
conposiTIBR T @ 2 f1ammal, thieqnenosition eraduens daerpedtiv rdouis at a dosage -
not pr odhichEs lesd @M fhhCFAtbY-ndi rptign | evel

when admi ni st ered under n%ggg%@a%ﬁ%%r%%%?g&%%ﬁSﬁﬁlep?atdet
condi t P&HESU9R BT conposi ti on of claim 1, wherein

adm nistration of the conposition to a subject 1in a

f a8t ed Asdonipesition icoramyity 8Dt whndd ni stration of the

cg 0Si Hmo:} to a subject in a ]‘gg state. 11. The

c éﬁgos? mariClghe Ripigletigeresatian ighibitoh whphasaped @kihe plaisa of a
phafinRiaf futde ki @Rl tosignificantly

af Gect ed bij_t htg;,onf(5 ggﬁgﬁﬁ?i’lg%%gg&s@a gtlsegr%ﬁeréhagdﬁﬁ é’t"t for the same
i Rigledat PERJecatan nhibdtapasisiinisiored a6tie Expe éw8 ublhg b nbi2i@lopMeulate
EXr22R894291 US Attorney Docket No. P 31,599 PCT 12.

A conposition according to claim 1 wherein, upon

athhi ni aAHEiforthoplaski 4 gogapesinhibior, WhcRasTBRIR the bRGma of a
CR kid QR herapeuti,c results at a dosage
BBl (Bicll ORGSR pAREIRREN U R ERBlsm e i e for th same
-.dléét.ﬁ@éaggéﬁm\]@fmhﬂ?@@dm.ﬁﬂ#@ﬂ el thé sandWs@Gidd £Rbn-nanoparticulate
Iﬁﬁhﬁh%&{.. 13.- A conposition according to claim!l

whi ch has: -(a) a Cnx, for the platel et aggregation

i®hi biatTors fonthe plads aymregation kilhebifk,381ER 2Qhyd in FRBPRIL 3P

SHRLSSkan QhikqWing .adm nistration,. that is greater than

the c?l?af”cfﬁi’?t"ﬁ\g&g"gﬁ%ga R %@‘gﬁ Egaibthe Tnpifer thosame platelet
dgeicaitpneriebitakdhinistaaia di0sme ddid 13 a non-nanopartioulate

Q?:?ﬂnﬁ ?pg\rrtlcul ate formulation; (b) an AUCfor the
platelet’

aggregation inhibitor, when assayed in the

ffas manyofonsbinanimnobda), @), siakect fol | owi ng
.adm ni stration, that is greater than the AUC for the

same gpl . aggregation i nlﬂi bi t or _admi ni stered at

fhe sape s"g‘t“ﬁlé Igﬂcéalglaln S%EH% %ap@pw%{r@ Or more active agents
useful for the prevention and treatment of ischemic symptoms. :

15.  The composition of claim 14, wherein the one or more éctive agents is selected
from the group consisting of prostaglandins and derivatives thercof, thrombolytic agents,
- anticoagulants, calcium-entry blocking agents, anti-anginal agents, cardiac glycosides,

vasodilators, antibypertensive agents, and blood lipid-lowering agents.

16.  The composition of claim 1 wherein said platelet aggregation inhibitor is ciloétazol
or a salt or derivative thereof.

17. A method of preparing a nanoparticulate composition comprising a platelet
aggregation inhibitor comprising contacting particles comprising said platelet aggregation
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formul ation; (c)y a Tmax for the platel et aggregation
inhibitor, when assayed in the plasma of a nmanmalian
subject followi ng adm nistration, that is |less than

the Tmax for the sane platelet aggregation inhibitor

adnmini stered at the sanme dose using a ,

non- nanoparticulate fornulation; or (d) any

conmbi nation of (a), (b), and (c). 14. The conposition

of claiml1, additionally conprising one or nore active
agents - useful for the preventi dixpresciMan &abealblot EG825394291 US.
.ischem c synptons. 15. The conposi ti éntoofey EloakeriNb4P 31,599 PCT
‘wherein the one or nore active agents is selected

 f mbibitbheitlyatdesst QIEmaifsdei stapilizer for @ périvdl o fithienfd amddr conditions

der vatives thereof r onbol t|c a

‘88‘5&%? Skpea nggp R aE’r?PF’P ?‘Wgﬂg@ aplatslet aggregation

aihhibxtaﬂgﬂvﬁ@an 3ffedtive averagehaniclddixoT34s6 8Sn about 2000 nm in diameter.
,vasodllators antlhyperten5|ve agents, and bl ood

id omerl e conpositign of ¢laiml
%r o TRy iR ‘&‘&@?Bgﬁt%tﬁc g cPBPERSS efiading, wet grinding,
Cidnageizaton, écipitatiah,ttepla@hiutsidn, YesubbefRAf fluill padicle generation
net hod of preparing a nanoparticul ate conposition
- 6%P19U¥ng a platel et aggregation inhibitor
conprising contacting particles conprising said
ploat elTe n&g@ﬁagamnom vﬁ&r@xﬂk@ﬁ&dvah{rerﬁg%?ﬁlmmize%‘f’me

82539429 At.t or ney. Docket No. P .31, 599
i RAPBTYS, ‘Waﬁﬂ’k‘a&ls peleg g%‘ T the grqug censisting pf lessethary ahoutgl 900 nm,

Flesfslﬂ% aBbutt1i80®nB NdssURELIboGOIVED Einofé§5 th&ilél:fohpl 6@Utnn‘l: sts than
l'b0V| de a nano artl cul ate COlTpOSl tion COlTprl sin

adPRY nglsrsdhian abgnt 100R wims festhamakauh 5408@%11%@99 @@m 1300

Eﬁﬁ? N&E hal @B&it ¢hE) Sh aess%anl a%&% 1156 A 28 QUhanZB0G %Uhlhﬁ less than
di anet er . The net hod claim?27, wherein

ChPRLFOP Pﬁ*gleébﬁhﬁr ?@é&’/’%%dﬁs ghanabeut §99 pali Jags, than about 500-nm,

hmab&ﬁuwﬁn REQHkPioR! 3% {QTRIaR bBou® B3 5h ABss tfdn about
Bercrltlcal fluid particle géneration techniques.

£80 nrpp fesibpmhpub F00aimleas fian ahpis 76 inpe, arklessfthaacbpited0 nm in
ALerage particle size of the nanoparticul ate
. particles is selected fromthe group consisting of
l.ess than about 1900 nm _less than about 1800 nm
Pl el of Aoty Wireinsad ot Aepion BBIIpRR cilostazol or a

kassr dehamtivedngadr 1500 nm, | ess than about 1000 nm
Iess t han about 1400 rin1 | ess than about 1300 m,

ss than %Gg“t 1200 u | ess than about 1100 nm, | ess
an Agegke ntingand/of fEtng ABeIpic SPOPIAMA COPRIAINg han

a&ﬁmﬁst&ﬂga@empbmdcbéﬁu@wb&mﬁpo rim less than about
500 nn1 Iess t han about 400 nm | ess than about 300

: Hn 'E?e met gcp ofa C?EgllijltZi W ergxrxrll thcl, S e%tntiehgfgragg 8el1JrE1cle size of the particles
is selected from the group consisting of less than about 1900 nm, less than about 1800 nm,
less than. about 1700 nm, less than about 1600 nm, less than about 1500 nm, less than
about 1000 nm, less than about 1400 nm, less than about 1300 nm, less than about 1200
nim, less than about 1100 nm, less than about 900 nm, less than about 800 nm, less than
about 700 nm, Iess than about 600 nme, less than about 500 nim, less than about 400 nm,
less than about 300 nm, less 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 in diameter.
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200 run, less than about 100 nm | ess than about 75

~rim and | ess than about 50 rimin dianeter. 20. The

nmet hod of claim 17 wherein said platel et aggregation
inhibitor is cilostazol or a salt or.derivative

thereof. 21. A nethod of preventing and/or treating

i schem ¢ synptons conprising admnistering a

conmposi tion according to claim1. 22. The nethod of

claim 21, wherein the effective average particle size

of the partl cles is selected frismeshidagiobg) No. EV 825394291 Us
‘consi sting of |ess than about 1900 nmttolresPockatiNcaBSus99 PCT
1800 nm |ess than. about 1700 mm, |ess than about

1600 nm | ess than about 1500 nm |ess than about

1000 m, | ess than about 1400 mm | ess than about 1300

nm. | QL t han abo

| ess ?ﬁ%rﬁﬁ %?)%au(?le% 2%%%97 ess %é@%ﬁta gretgat%dglﬁ%%orll%%‘gn tazol or a
t $adiror deybetive theGok i m | ess than about 600 mm, |ess than
about 500 nm | ess than about 400 nm |ess than about

300 1iAtods® ss t |
n_m | ess t hgﬁd {f out&%g%ngégo Smg%ﬁa%“l‘r‘]% ‘{%ﬁﬁﬁgwgahon
: ibjtercontpining pabislss, Wherein it panhlchsrﬁinher coﬁ@n&(@m&ﬁed release

e T TR T N

ploaipesiten Bl gwing atdl delivenhioli subjecti dsliveird the bRED! agregition inhibitor
'Sa%%ﬁi Ein\é%}'o\’ thereof. 24. A controlled rel ease
Mposi tIon con%r11 uoﬁlén?"ﬂ?fpul ation of platelet
gr egation inhibitor containing particles, wherein
b d ghe Wnﬁblallsd ifemerwmploatrm Oﬁgzgﬁ Mﬁﬂielf'e:ueghd ﬁlaﬁgs %ﬂggre}anon
tive or .additionally, a nodifie
ﬁ?elgds}gs&rrfg%t??o%%rm (S ya%u%ﬂ' feﬁgt the ~ conposi tion

foll ow ng oral del i very to a subject delivers the

: ate atlonlnh| ctive in a pulsatile
%rla cokﬁl A ﬁccg dingfo C%‘PE%&W? ip thepopalpticpgomprises
»G!mdifwdfrblmsnpatftxclek.al m 24 wherein said platel et .
aggregation inhibitor is cilostazol or a salt or
derivative thereof. 26. The conposition according to
@V.al n‘madqomﬂr)anem #ccbidengo P1akrd i Oh @Mk pSHRation is an erodible
éed rel ease particles. 27. The conp03|t| on
accor I'fig to claim24, wherein the population is an
erodi ble formulation. 28. The conposition according

cl,f)hm 24, .wher ei ﬂmt he nodified rel ease éaartl cles
g ecomposmon according to claim 24, wherein the modified release particles have

a modified-release coating. -

29.  The composition according to claim 24, wherein the modified release particles

- comprise a modified-release matrix material.

.30.  The compositions of claim 28 or 29 wherein said modified release particles are
-combined in formulation that releases said platelet aggregation inhibitor by erosion to the

surrounding environment.

'3 1. The composition according to claim 24, wherein at least one portion of the dose

further comprises an enhancer.
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a nodi fied-rel ease coating. 29. The conposition

according to claim24, wherein the nodified rel ease
particles conprise a nodified-release matrix

material. 30. The conpositions of claim28 or 29

wherein said nodified rel ease particles are conbined

in formulation that rel eases said platel et aggregation

i nhibitor by erosion to the surrounding environnent.

31. The conposition according to_claim?24, wherein at

| east one portion of the dose fEFETRSMeibkahel NedL L§p5394291 US
enhancer. 71 Express Mail Label No. E¥temsgbadgiNed 31,599 PCT
Attorney Docket No. P 31,599 PCT 32. The conposition
according to claim 24, wherein the anount of active

I B3 edlmsbomﬁcﬁﬂioﬂla%‘?diﬁQﬁ)r&iiﬁ 2|4,S’wf1é ﬂ?@%ﬂnpofqam '}lé)redient
about . 1 33.. The conposition according to claim 4
cdﬁﬁ?F§@ﬁﬁ“ﬁ‘Em@ﬁﬂmﬁﬂiihﬁwﬁaﬂﬂmtles contained in a

hard gelatin or soft gelatin capsule. 34. The

- conposi tion according to claim24, wherein the

padt i cThecempositinn pérording tnclim 2dicomptisily £blsndefihd feticles

c i ' .0of the mni-tablets. 35.
Tﬁgﬁ%%ﬁiﬁ%gﬁ%@o%?aﬁgg%ﬁ g%aet{nocagﬁ" fi'm 24, in the form of
tabl'et conprising | ayer of conpressed particles

c ri s Lat el et ..aggregat.e i nhibitor.  36. The'
o oo P S G0 SR TR oot b chatcdgige n e form of
panitiHeblels amt the papenle dettaihia Aixnia BE theYnigi-&6RIsvi Ng dosage

form 37. The conposition according to claim 24,
conprising a fast-nelt tablet. 38. A nethod for the

pBE&Venthetompudition atdoRBAS®MNaif24] BANERIHA o UBRE YMbrising layer of
Cﬁ%ﬁé%§“ﬂ9 Egdn1n|ster|ngg@ﬁtherapeutjgalIy effective

a SSEt PG IBOrPPe A PRI pepregpie ghibiter m 24, 39.

The conposition according to claim?24, wherein the
ng?ifi&ﬂ-releasﬁ partjcles conprise a pH dependent

pdl-y mer "CERROFGORATEIngto slajra 24, whergin s3id particlesge provided in a
PapRigy difsolvidy dodddeify@n.i Ngredi ent following a tine del ay

of six to twelve hours. 40. The conposition according

. to claim 39, wherein the polyner coating conprises

7. NACTIKIc3iaBoSRRONITERE to i AHEaEHBAS bl GRIAGHE I1 N

to claim 39, wherein the polyner coati'ng conprises a
m xture of nethacrylate and annroni o nethacryl ate

IR0 YWRESH fordhd bveRiciriles 18 tof i %Hn Y LS8 et
of rel ease of t heﬁgct Ve | r?gr e;glfn%?off%ﬁ o%sﬁrﬁ&ggl?f;%%msmg
. _stenng a therapeutxcally effective amount of a composition according to claim 24.

39. The composition according to claim 24, wherein the modified-release particles
- comprise a pH-dependent polymer coating which is effective in releasing a pulse of the

active ingredient following a time delay of six to twelve hours.

- 40. The composition according to claim 39, wherein the polymer coating comprises
methacrylate copolymers.
41. The composition according to claim 39, wherein the polymer coating comprises a

mixture of methacrylate and ammonio methacrylate copolymers in a ratio sufficient to
achieve a pulse of release of the active ingredient following a time delay.
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72 Express Mai:k- Label No. EV 825394291 US: Attorney
- Docket No. P 31,599 PCT 42. The conposition according
to claim41l, wherein the ratio of nethacrylate to .
amoni o net hacryl ate copolyners is approximately 1: 1.
43. A controlled rel ease conposition conprising a
popul ati on of nanoparticulate particles, wherein the
nanoparticul ate platel et aggregation
i nhi bitor-containing particles conprise a nodified
rel ease coating or, alternativelkxporss Midiliabeidd. EY, 823394291 US
nodi fied release matrix material, suttiorbdyddockitdNo. P 31,599 PCT
conposition followi ng oral delivery to a subject
delivers the platelet aggregation inhibitor in a

pu4 sat nt1_nuo ner,.. 44. The caqnppsi
cf‘%l m Zégc%%osgmﬁ agcaltgn‘%é’ 2411 Bhergigdie Be Og‘?’ﬁ%?‘f{@me to
singmiohio aatlidcyyldé Edpelyanss s bgmofitaely 1:evel s when
adm ni stered under fed as conpared to fasting

conditions. 45. The conposition of claimd43, wherein

ot p hNd(ﬂﬁﬁﬂl@d"iﬁEés@ c&hﬂfsitioﬁ cBfn ﬁﬁh?a pSAIRRA oF hARphdficulate
not gnificantly affected F ed or fasted State

H g e pazepariige at%almyﬁé aeEpestion iphibilgGeonheing particles |
& b LRRIRE rQbAL Rafidy oVVBRL RV eRIY H&lﬁ&l%ﬂ ,taoxﬂmﬁhed release

. said conposition to a subject in-a faste

IPfEY tRaleiab such that sherdomipssition foblawire osaildéhmyrmubjeoirﬂdmers the
1RLIRE S legalidh ifthibsH X L tion

g%cord%%é%?o cl ai n1l§L§MﬁMﬂ%§Hx%we popu ation |

conprises nodified-rel ease particles. 48. The |
GRMPOSHL AGEQr ¢ wherein the 3

popul ZI;h% g%ﬂ})s agl ng % ablg') 8 e 61?%1315 b?m%oﬁmoﬂgoe&ﬁ?épmd“ce ' |

G‘@mﬁ%ﬂﬂ]’ diffezeotahsaiphep feeels Whiemadédinistetedronier fed& compared to

chﬂh .ease particles have a nodified-release
coat Express Mai | Label No. EV 825394291 US
ﬁutorney Docket No. P 31,599 PCT 50. The conposition

cordin ei.n.the nodified rel ease.
,3‘§rt. 3?’e§°m °Sﬁ‘°n°¥1° i f' the gf %%&AWFW%?QW%

Sompddigorcie nplmgniﬁioamby affecet diy helféd vhREed Ras i d swbjeb: frigeding

%%I%g%e articles are conbined in a formul ation that
rel eas t%& d pl atel et aggregatlon i nhi bi or by er03|on

.to the
46. The composition of claim 43, wherein administration of said composition to a
subject in a fasted state is bioequivalent to administration of said composition to a subject

i a fed state.

47. The composition according to claim 43, wherein the population comprises

modified-release particles.

48. The composition according to claim 43, wherein the population is an erodable
formulation.
49, The composition according to claim 47, wherein the modified release partlcles

‘have a modified-release coating.
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surroundi ng envi-fonment. 52. The conposition:according
to claim43, wherein at | east one portion of the dose
further conprises an enhancer. 53. The conposition
according to claim43, wherein the anount of active
ingredient contained thereinis fromabout 0.1 ng to
about | g. 54. The conposition according to claim43
conprising a blend of the particles contained in a
hard gelatin or soft gelatin capsule. 55. The
conposi tion according to clai m 4Expwheligil Dabed®o. EV 825394291 US
particles are in the formof nini -tab]ttehféymgkétm P 31,599 PCT
ca sul e contains a mxture of the mni-tablets.
-conpessainsition mn@motcmm 4@ ihefedn i nnmehqagas%arﬁcxes
C

t e ressed particles
ciérypnﬁngggg}agﬁ%?&? atsg%aé}xerﬂgf'l 'Ir’TpI nhi blt(F))r I57 The

conmposition according to cIa|n147 wherein the

pagiticl ar e .ovi ded. i rapi dly dissol ving dosage

f ﬁ m 58ﬁ§eﬁ1 e ggﬁ%ﬂﬁg ?fliaﬁllll 42\8’&‘69655 s moslifeddarlmass Particles are

C G opbimsil irga Brihalation @attreleadel Shid Pél%lg’f J%%? 2d i](?(ﬂ{)lgﬁibmr gy erosion to the

to. cl aim43 wherein sal

aggr eggf’%c?ﬁv’f‘mﬁ‘?emtor is cilost azol or a salt or
derivative thereof. 74 Express Mail Label No. EV
%53942&% US Attorney Docket No. P 31,599 PCT 59. A

hod “FEFOPPsitine ling to elxity 4% whereitanteadt ond pdrEGHENthe dose
S YilftHe PEBinpREPUN sphdlder, @dM ni stering a therapeutical ly
effective anount of a conposition according to claim
43. - 60. The conposition accor di ng to claim47,

wher ei jcl.e conprise_a
pH depgﬁggﬁ? pﬂiory}h%gn{:oé{% r‘é’ er?lg%l?fafré’é‘f“i qf@ctiyg ingredient
r%‘f”éaa%qdﬁberﬁnmﬂr@eabceit@asegmfabotm% active ingredient
followwng a tine delay of six to twelve hours. 61. The
conmposi tion according to claim60, wherein the polyner

ctat i nEbeeommositionaccomlingao clain Us cGARVESIS e -EPt?cIes

CORE di n | ai m 60, wherein the po ymer
coat ?%S%%ﬁaﬁ?%g%@“%’sgﬁ]gﬂaﬁP garstenet hacryl ate and

_anmmoni o net haeryl dte copolyners in a ratio sufficient
tf3 a ul se rel ease. of the active ingredient
31| o iebaBhill &85 85 %im iz \hermpoibe paieiosse oy @t figm of

gintiabletnab@ thewhmum conalie ahdkinf: FihdBlAGld ate to

~amoni o nmet hacryl ate copolynmers is approximately 1:1.
75
56. - The composition according to claim 43 in the form of fablet comprising layer of

_compressed particles which comprise a platelet aggregation inhibitor.

57.  The composition according to claim 47, wherein the particles are provided in a

rapidly dissolving dosage form.

58.  The composition according to claim 43, comprising a fast-melt tablet.

59.  The composition according to claim 43 wherein said platelet aggregation inhibitor

is cilostazol or a salt or derivative thereof
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Express Mail Label No. EV 825394291 US
Attormey Docket No. P 31,599 PCT
. 59. A method for the prevention and/or treatment of ischemic symptoms comprising

~ administering a therapeutically effective amount of a composition according to claim 43.

60.  The composition according to claim 47, wherein the modificd-release particles
comprise a pH-dependent polymer coating which is effective in releasing a pulse release of

the active ingredient following a time delay of six to twelve hours.

61.  The composition according to claim 60, wherein the polymer coaﬁng comprises

methacrylate copolymers.
_62.  The composition accbrding to claim 60, wherein the polymer coating comprises a
mixture of methacrylate and amimonio methacrylate copolymers in a ratio sufficient to

~ achieve a pulsé release of the active ingredient following a time delay.

63. The composition according to ciaim 62, wherein the ratio of methacrylate to

ammonio 'methacrylate copolymers is _approkimately 1.
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