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Control |l ed Rel ease Conpositions Conpri L .
Aggregation Inhibitor 5 FIELD OF | NVENTI O\l The
present invention relates to conpositions and net hods
for the prevention and 10 tredixpess Mafl Liabel SNenEY 825394291 US
synptons. In particular, the presentAtiameyddcket NePalg99 PCT
to a conposition conprising a platelet aggregation
i nhi bitor and nethods for meking and using such a
conposition. In an enbodi nent of the invention, the
conposition is in nanoparticulate formand conprises
al so ?t | eaNaﬁa a‘i}tiélﬂfﬂtesﬁﬂﬂld?bmroll’éﬂeml%%t
i nv ion L al s r s, .f or .
corCAunihsi oG iishg 3 Blaf e Xgertdiupl ihibitor
inhibitor. Platelet aggregation inhibitors for use in
the present invention include cilostazol, and salts
and derivatives therep{p; BUFRRENP I NVENTI ON 20
Intermttent claudication is paln in the |egs that
occurs wth wal king and disappears with rest. It
occur .
decr ezrshgg,?e%g@%%ﬂp{ atﬁ‘e% t§’ ﬁo£+o§ﬁls§§§§% u:},%&%g fléx{] th€pleFention and
| tnsatrhdnit of selienliesyamon$. Impagenlar, mhd mgsem,usv,érﬁ'en chlitestg a
25 Pl at el et t hi d
EEGATR oo B B R S B R P 5 g an
ausirgsueisa coprsition. It @nbodgnéref thk wention) thamdmpminon is in
oxygen.. ecifically, .in the case of .int nt
A icaite formand e abinseR gl BUSE o THATIIDYRET | Tfmsten
tlheenfhb@waés &lkmd:oaﬂdiosagxycgﬁfs férahé Sumtloltghdetinery fiaplagclet
patients . | onger and f. ef ore devel opj pjele
",%gFFga‘gH‘ bB%‘t Yypiet agerpgatipn Fa‘“b‘l“ﬁf ryge Rappreseyt invention
vasm&t tifdsQkol, Adchaks Mdadeaib Rive@@fesgat i on i nhi bitor
t hat has been shown to be effective for use in the
prevention and treatnent of ischem c synptons such as
intermttent claudgaeKCROUND OPUSIWVENEORChani sm of
action is 11121212 101 E ML ~10b0E vELE vVELE LEEE LT
*000002* Date of receipt: 16 Novenber 2007
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disappears with rest. It occurs because narrowing or blockage of the arteries decreases

blood flow to the legs resulting in insufficient levels of oxygen in leg muscles during

exercise.

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

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

Cilostazol is an anti-platelet agent, a vasodilator, and a platelet aggregation
inhibitor 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
e
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cil ostazol inhibits phosphodi esterase |11 and
BT L BUPDRE SS §SipGAMD:- degradati on. These events result in
i i ncreased l'evél's of cAMP in platelets and bl ood
vessel s, leading to inhibition of platelet aggregation
and vasodil ation, respectively. In additionto its
reported vasodilator and anti-pl atel et effects,

cil ostazol reduces the ability 5 of blood to clot a

( nd
has been proposed to have beneffxgrest MajldabeldNo §Vpi2addeot US
| i poproteins. By inhibiting the bl dYtpmsydReskeNo. PP PCT
coagul ati ng or aggregating, blood flow is enhanced
aneticitively elege gilos@izpbighibity phaspkodinsterpse HE and yypprepsss cAMP
?d%gltqﬁgt?on. L‘f‘hgfe dvehts rddt in“’ingr_zgseé ?e%_elfs of CALIOIP in Rl&atelets and blood

razol yl al koxycarbostyril Derivatives an .
Pressetsnleading trainhibisiop of plaiedm 9ggTogatian andpsodilation, respectively. In

6 ; n N . r .y
Sl 501l RSB B LT e sy
5 Rifdpadito gloGriddss bganl propaBed®ha8diEnef;isl 28e@8 8n plasma lipoproteins.

531,603, 657 nd 6 6 | l..fo :
e oS B Ao B0 PR o o s s
takriazedsed- yl ) But oxy] - 3, 4- Di hydr o- 2( 1 H) - Qui nol i none",

6, 525, 201, 6,660,773, and. 15 6,740,758 all for
"Processes for Preparing

6- Hy dr@ilostazoldrabbdeydessited o, 'fdmamnplém.&slltlaam. 4,2and79 for

10 & Tsa2olARp LR el b A G Copiesitiaps Containing
P_rllfeeres 68 s|7,f/_911 fogzﬂgildztg Ncgggaﬁol fa'hdﬁpz&ﬂiﬁhtrdfﬁah?ai Dgshihdion’?,
cllostazol 1s , and 1ts ul gr [
0> Dot “Trie en i el ogro  poel 0b 673 8L 81D
26,25]7&@6;1', gﬁ@é,g&(%' a'llkoﬂﬁo@}rﬁ&ﬁﬂl: F 5m}§d’&f|@tb[f4q)( y-k:t'yclohexyl- 1H-

, 4-di hydr o- =~ QUi I none, .and, i

ORI 24D BV L BOUmRITERF oA BB Td-ond

15 /640,738 atl for MprBhdsies fortPrefaRal AL doxd3, LDipMaRolifGRYICHostazol

as white to off-white crystals or as a cr%stal‘[ine .

Py (4-Meshoxyphenyh SChlpropspRigrainils; e QFor AP Suptitially Pure
| Pickicd7B1 knd FrodIRT TSI MaiRSathemal cOhol, and a nmixture

of chl orof orm and nethanol (1:1), slightly soluble in

nmet hanol and ethanol, and is practically insoluble in

vat er o ahsol Wrmukldtellostazdl N0, €5 iR mold&ular weight is
oy enpRELRig0) trful 2007) S VAT “Express

20 \B§9-46. Tbe chepical pyme oEcipatagal is B4 riclpbexybd i detragel-5-plbutoxy]-
33438030 A i Striirk: Of
a;’a 0%3%8 S&? ng?n}) g??émk’uﬁggtr}gtg Hi’e%qmrl%ugﬁés tgﬁeflgaat tr ademar k
name PLETAL(r) in the United States by O suka

Phar maceut i/@iﬁ;o,

CH,CH,CHCHLO

"

‘"—’Nf H

CILOSTAZOL

25 Cilostazol occurs as white to off-white crystals or as a crystalline powder that is
freely soluble in chloroform, soluble in dimethylformamide, benzy! alcohol, and a
mixture of chloroform and methanol (1:1), slightly soluble in methanol and ethanol, and

is practically insoluble in water and absolute ether.
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mg triangular and 100 ng round, 5 white debossed

g "'(r'..--"'H?’@Hii%t-s'j,%ﬂ%ff_gwal adult dosage of PLETAL(r) tablets
’ 17100 g™t
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&' daily, by the oral route. High fat
nmeal s i ncrease the absorption of PLETAL(r), and thus
PLETAL(r) should be taken after a neal. PLETAL(r) is
i ndicated for the reduction of synptons of
intermttent claudication, as indicated by an
i ncreased wal ki ng di stance. 10 HupeseMail laé@ﬂ\égEM 829394291 US
i nhi bitors, such as cilostazol and tAteomeyl Peckeiddo. P 31,599 PCT
derivatives thereof, have high therapeutic value for
the treatnment of patients suffering fromischemc

synpt . wever, .given the ne 0 take such
R R e ook i ed Aol doSaee 1 S wpdor e

t r3fstefod tRademirk Rhine PEETALB1in tiednsted Statds ®f Quaikh Phirmaceutical Co.,
conpliance is a cgitical factor in the efficacy of

sierPfi ANy RIdF AL ntablets arg avatispietn Wrme GiRstiand JRp mefeund,
léhiM)Je%E?éﬁ@{] tabRHC b 5%?9@%&gﬁeﬁk§ﬂﬁﬁkﬁ,@ bR 81 00 mg twice

requires the attention o e care workers
Cduillyy bybthe ol tamte. Héigh fay meals siicrassthe ablogutioniof RLETAL®, and thus

treat pepts jnvolvin | at el segation. inhibitars.
ThRt APl ke akenaflals feain ELEFRER ERnteRee fahe réoucliof of
a%q_rp%gﬁst bfQhteirhiftbRiclARicHRYIHD RS ABSby MhlinEleaRY NalQREditthce.
adm ni stration, conpliance and other problens
associated with their wuse in the treatnent of

| schenpigeRY AR @ ARon MRIbADR, RER 8EAIostaldl Rd theRaltstinfliabdivatives
such a need By providing a nanoparticul ate

cases hevedhgic Brispeusicrvalua fqrIthe esaspeny ghpatigatsiseifering from ischemic
: %brh}%l}l? Hoder, %mm&(fcg tol 1918d RER nhitorsAws Fnles aQhy and the
deri ereof, and at f

vative t [ east one surface

sfuathe nege fo takghsueh inNRITOEHIES MENS, SPish Paticp| comPARPED? P PRYCAl
Ofacif ff &b EfricAGAIIIASH inRBirdrd i b bOAteA i@hiri g pidmishe

requi rement t e 25 the platelet aggregation
i Mordsiverp puchifrequéns administration eftea fequirgy g itesdiop o hgalfh are workers

g%arﬁpcoﬂtﬁb%%w @k lhfg‘ﬂ Jokla ﬁ?%tegmqgaﬁﬁ% iHUTRhS PlaRfet @ggregation

atel et aggregation inhibitor, for exanple, = B
cinhidstorsz dlhus, dheraisaarieed iprthejert foy atateles aggregasion inhjlpifog pompositions
elyhy b 2 fphifiRe BhPSHLSrobl AHIEEERMEPRith thei
kP ESpt U8 o ldsoh B5fapliie BhPU Hhon ARCHSERUEARit their
Noseanitigr trea@ient ofl Behkini@H@pronmCT/ US2006/ 019905
............. ..:a 1h::R ED V Express Miil Label No.

EV 825394291 US Attorney Docket No. P 31,599 PCT

SUMVARYh#présdint inkbish RN $veh p mesidnt providiep ainemppagicalates

to_a nanoparti.cul at osi tion,conprd sind: . (

PR EET g BPEGH: F BRI AREr S MRAREy xpplst lostzol, orasa

S uf deivativd thbrieb, 21T at lekisteone Gunfas istabitiner> whiglhy ooptansesah¢ goor

gEarﬂgg%&sygﬁ&gf%%elgthaagrg{!:%gt?o%tihl% 1Jt<|) aﬁel eﬁlengllhaa&k:)sl tﬁe ?e%{nrnlerr%nt to take
the platelet aggregation inhibitor with food. The present invention provides also 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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exci pi ents. The sur f Bate ofsteeriqit! 16 Novengmn 2092 (18d3 3947 BCHHS2006/019905
or associated with the surface of the nanoparticul ate

PRkl c ef ﬂMhif;r,h-j}anopartl cul ate particles have an

et f ecti Ve avef dge particle size of |ess than about

2,000 nm A preferred dosage formof the invention is

a solid dosage form although any pharmaceutically

accept abl e dosage form can be utilized. 10 One

enbodi nent of the invention enconpasses

nanoparti cul ate conposition cd¥pressMay Lab Nex EVe§25394291 US
aggregation inhibitor wherein the pHdtomeydidcketNe P 31,599 PCT
profile of the platelet aggregation inhibitor,

fol | owi ng admi ni sSUMMARYOFITRE INKEDIIONoN to a

subject, is not affected by the fed or fasted state

of thdhs mmseuﬁnvemsori nelateg o anatohaticwlath gompaesition opmprising: (A)a

i nven NCO e .
TR R SEETB5E o ORRRAL AR i APD Rl
aﬂ:m crpts»halat domprisé alkdﬁﬁphamammaﬂly@mepwba caurisy awt anymiea'red

f ast ed iva adm I.Str

Ceé(ﬁlﬁ)beélf ILl%lﬁ s?rgacg Stéiglbj er Can L &SO%bC% SOClﬁ%][ %ﬁ]ﬁ] l'% SUIIf QC% of the
efshophirticindte ﬂzfmtléﬂi‘ ’ﬂ‘lié\iﬂmpaﬂn:ula& pirtlcdﬂsthevb droeffective average particle

B e AR M e
&ﬂﬁééel foRR althiRRaY PRéEmUdcstitdlly adcdphdleiosatR Toindancheditilized.

treatnment of ischemc synptons. 25 This invention
further provides a nethod of making the inventive

nanopabdd émtodinfent 60D AivehticAencorhisdises a ﬂEﬁd}ﬁﬂncﬁﬂfﬁl{oh@eﬁtlon
cont aCtI ng nanopartl cul ate artl ¢l es [(_i nmpri.s

HORREISEE aé&@?‘é‘ga&ﬂeéi‘f‘q“dh‘i“Bﬁ‘?’d‘f“e\‘/ﬁ"B fheg arrr@a@?n%'% @rofile of the

Spiatb RE Sz epdgatibid inﬁ\%’itoi‘ lloviREsdnffis@dtiohlofBhedBRAPoSHIGIE a subject, is
condi tions sufficient to provide a stabilized

et affested By tha fed rdeptfdstaty W%ﬂ’rﬂﬁ‘? sing a platel et

aggregation inhibitor. 30 The present invention is
also directed to nethods of treatnment including but
not | Inpyiet wﬂtebembmmmte% HIVERHPDFAEOTRRASEE ABAROPgRiculate

Shibitdr WRdrEin ABmIiGERLOM of th
18 "% o ?qﬁ‘e %%?)BQ%CTI/ e A S Am RO of the

mvmgnowm # StLbeméln a\festecEvats rSopiyaledo AP SRoRRe
NOymdositih 5?‘2 EEtm ticulate conpositions
d here gaa@

di scl ose rret hods conprise adm ni stering
to a subject a therapeutically effective anount of

such aAf&RRGHibol@itnt &fithemvemion didireofed td 4 aatopatitulats icogposition
t he nanoparticul ate conp 5%1 tions of .the invention ar & onal

k FRIORPISIRG & ﬂ@tglgt ageregajion 1oz and cgmprising also one or more a

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 period of time and
under conditions sufficient to provide a stabilized nanoparticulate composition

comprising 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
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controll ed rel ease conposition conprising a platelet

ﬁﬁgg{ﬁ,gatjfgjpﬂn@m bitor which in operation produces a

pl dsna prd ~substantially simlar to the plasma
profile produced by the adm nistration of two or nore

I R dosage fornms of a platelet aggregation inhibitor

gi ven sequentially. The platelet 10 aggregation

i nhi bitor may be contained in nanoparticul ate

particles which conprise al so Expreseiil Labd NouEVa26394291 US
stabilizer. Conventional frequent dogswgeylidgketdd.Pr31,599 PCT
whi ch an imedi ate rel ease (IR) dosage formis
aﬂn&mh@hﬂe@naiosipens' dishilesed hereiny Shsh Myqbbdsadohgprigé adasinistering to

r %E’gﬁt a t%er?%eu% ]ia, e?fegébas e, UB{ oc}f Saa}a (éoaxlxtl;foglﬁlo? nﬁﬂ%l f"% ols of

afpatednt tdhg he nh@pﬁhﬁ&hm&dmﬁmwnsaﬂl Henhghtiad are Rn®fin @akdse of
dose with troughs (regions of Iow platelet

a“’gdlr‘@ B53bn i nhibitor concentration) devel oping

bet ween consecutive admnistration tine points. Such

dosage_ regi mes (and their resultant tile plasm
pr of i @gyr%avémﬁamq fherrrelajs &Wpﬁ?ﬂ felspse gamposiiion

Bl bipfat@éifa@BreBatAh SAbittr WhidN ih Bpdri@dh préfice £LXABRhLprofile
thep{?\‘/as gﬁat 20§§e§| od praqvided b It)he faril of f %‘f th%

plubgantially EBRE todns Blastes Prefle Pieducedby e adminisyatiansof tygor more
bReddsiRabIY oftaqﬂézaetaaggﬁ@mdnhmbm givas sfuehtiall ?e qHE| bﬁg:let

or pr eventl ng patl ent t ol erance to varilous ?; es of
pAeateghiian ipkjhitesgaay karopiaies in vangpartipidaty partielsy whighy epmprsg also

f 4 idabEdne s@f&%%ﬁbﬁﬁ A controlled rel ease conposition 25

conprising a p ate et aggregation inhibitor which in
oper ati on produces a plasma profile that elimnates

the Rﬁ)@llséntxoﬁglq‘reqhgrglaggﬁe ré%frggqﬁ %@1 Jm/antulﬂﬁ\edlate release (IR) dosage

adm ni stration of two or nore IR d osage or ns glven
sfeqo éradmenistgredfat pertodicanigrvalsityrically ghven 85¢ t9jagjulsatrigjpsasma profile.

t I%Qﬁls steﬁiﬁ)f%k ln?th%% mQ %laI ét\%gé}?%atﬁdﬁ i Phifdr ngﬁt%'tlloﬁ & observed

rel ease anli sm t a conti nuous del i very.
Tafter pdramesltrelxora@fgaﬁ@lgﬁt dqsn wiithyiobghsdreginay oblewalsielal aggeeepton

ﬂﬂﬁ’)?g\r Join(c.éﬁh%ﬁgng %@{;etlégﬁh%eg’etw@ncéanégbta%%E rﬁsqraﬁl)ﬁ' ngtpiiéns.

| 'east one surface recel
Nenchrdosape 2épdies (26d their 26803nt pUFALSPIAHGY mﬁBS)HaVERipme'dsr

i 942
o S RSOl PO gl o oo
r pdriod peovidediby she fali o$f ofiti plasmat con¢ednoation of |tlmcﬂcosebhwecn peaks
B B Rl RS R0 B Tl DBl fmnce o
bedrfouofyped v fphateleagptegmiondnkibiests.oy ref erence herein.
Al'l of the relevant prior art in this field my al so

be found therein. 51t is a further object of the
I nvent Taprésenfin@antide fintheprelated|td & dormiledieteasotpgesitibon

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

comprise also at least one surface stabilizer.
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whi ch in operation dBhtevireeeip: 15| Navabet 200 6ag2007pPCT/US2006/019905
i nhi bitor or nanoparticles containing the sane, in a

hu@y#ﬁﬂglle AARRer or a conti nuous manner. 10 Anot her

obj ect % the" 'hvention is to provide a controlled

rel ease conposition which substantially mmcs the

phar macol ogi cal and therapeutic effects produced by

the administration of two or nore IR dosage forns

gi ven sequentially. Another object of the invention is

to provide a controlled rel eas&xprapMeil Lirbel Nol V2539291 US
substantially reduces or elim nates Attomepdskespie Rt3 1509 PCT
patient tolerance to a platelet aggregation

i nhi biMwdnparidaudaté mod'rﬁgji eaitroditd tdieasé epnepositions similérdo those
%ﬁchsgtF hereax?]n%raec I?CI]OSC n ; leeas ?’ﬁe rn‘;ie(} étlatrr%s ga Br:nﬁo&.a?,228,398 and
rEI30e325 td Diegangm@yal PieotR 6f abich ml inhwaated By refecaiap hexein. Allaf the
co ition in ion of the active

i ﬁ]g?aé’z PERL ALY "?’\A@C@JWH oagﬂ qegﬂ'ﬁjﬂ%s&?"é'f’eased i mredi atel y

upon adn1n|strat|on and a second portion of the

active in d|e rel eased r aft initial
del ay HERi bt IheCBy B o YSF 1 PR epas Sprgposion

f\ﬂ’ﬁéﬂJln&ip@rahbﬁ"da%ﬁg%l:ftélém’ggﬁfgatﬂ)nﬂhlﬂbl@dr% ndparticles containing the
aggregatlon i nhibitor as. an erodable fornulation, a

dRRF U8 A2 BR MAgNeTOd 2 COMAYPU PHWE or an  osnoti c
controlled fornul ati on. Anot her object of the

invention is to provide a controlled rel ease

conpo Anothsk objggﬁg g]eém@ptl?ré‘sé%groHGe a cmntg&ll@ﬂ gglease composition
Wé}?aﬁ,fsﬂamnymhmsttﬁé ImAIMORA! dddGh&Sp RO LA ;ﬁgddc@@ by the
same, 30 in"a binod ? or multi-nodal manner in whic
adminigiration of Memorgrore hR dpsage &rms gy sesyentialy i nhi bi t or ,

or nanoparticles containing the sane, is rel eased

either immediately or after a -6 Date of receipt: 16
|\|overrb°er0tlzﬂ@ obiegtpé theinventiqn) isperovids @ Gentrpilgd addeasq compgsition

DOC Elg?@ﬁ%(.ﬁﬁiplygr %mglés N t&%ﬁg&églﬁénug’ of ?‘Meﬂ[ 3fe¥ance to a

9P delay ti to provide a pul se
aflatplebageregatienyghidydert i on i nhi bitor rel ease and one or
nore additional portions of the platelet aggregation
i nhi bitor, or nanoparticles containing the sane, is
rel eas‘brd)thqbbj@ct o thregyrmtion 1sdo preyideiarventraligd pelease demposition
A t4

R s A oS RGeS AR5 BhpodBREERE Dllmay be
Imuomphsﬁaed;rfmt dxempbbgn@cnonwbsmbreini whigrd fishparton of the antivele
m egleg{ (ﬁj théj c%?na;%gmf)ﬁ) {s%legs%g'ﬁ)lﬁ}ngdlﬁglly%?of ch}ﬁlgxgkrlat?ch a second
rerease co rrsin ele aggrega
| puriidn 6fthe acTive ingralient stre]emg rapgﬁy aﬁtm an iitidd ideley perind. be
contai ned in nanoparticul ate particles which conprise
also at least one surface stabilizer.

Another object of the invention is to formulate the dosage forms of a platelet

aggregation inhibitor as an erodable formulation, a diffusion controlled formulation, or an

osmotic controlled formulation.

Another object of the invention is to provide a controlled release composition
capable of releasing a platelet aggregation inhibitor or nanoparticles containing the same,
in a bimodal or multi-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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a once daily dosage formof a platelet aggregation
B i), 1.O5 k. i n operation, produces a plasna
”E)?QT#FI e su%@ﬂ‘u ally simlar to the plasma profile
produced by the adm nistration of two i medi ate
rel ease dosage forns thereof given sequentially and a
nmet hod for prevention and treatnent of 15 ischem c
synptons based on the adm nistration of such a dosage :
form The platelet aggregati onEipntss Maildrabpldyo. B/ 825394291 US
contai ned in nanoparticul ate parti clAtorngy RéckeoNprA Xle599 PCT
also at |east one surface stabilizer. The above
othglectiee trmEovidad pulsciofipjateletmagpregatidnguhibigiraelsase and one or more
Co A A
R R Wi Actel filfesnth HREREY EanERIREL P i he
osfammaneipaled iatftut ae&spmtitealiag] iimg, tblpeovscmmadltmnd palssedfahplatelet
o onent |on co d
R AR BE = BRI K rhR R B or

5 nanopartl cul ates containing the sanme. The

comporSHNF GPERCH s & 1 Pl s Ears Gispiarms comprisng

c&ﬂ&bl1&w&laasmmbsxﬁbmgoxﬁprrsﬁigwae1@0@@6@&.@%}5@&@61sme platelet
matri x .nat eri al 25 bot.h FoIIovvln

ora
t ARETESHL OIS hm?hg%ﬁ’é‘%‘iddﬁ"%f@l’?‘%‘é‘u‘ axp ¢§F é\’fe’@b‘ét’mp"se also
aggggg@td@ffaémbmzepr or nanoparti cul ates contai ni ng
the sane, in a pulsatile or continuous manner. The
10 present invention utilizes controlled rel ease delivery
of a pPhakrblcPHInEHABR inchRlieiphdVifdd 8ia ddke daily dosage form of a
nanoparticulates contai ning the sanme, froma soli
oplateleg agasegatipn mbiMlitar Whish, in eperationy produesa g #lasma grofile substantially
f glﬁmnu,eaatthy mmrbﬂfe @duc&ng' ME SdRABhYorIERo @ndladiate release
adm ni str lt)| on, - te of receipt: 16 Novenber 2007
( s!@aaqf%ew)erep@wmwweﬂ)gm methad fpr preyention and trggtment of
15 - iscMmic Sybtom§ baskl on the ABHRiGSBNMBE Jucirgggéa é\lﬁyrmE\fhe platelet
825394291 US Attorney Docket No. 5
i ABSTeEREPM Mhiiior may be easntddn e@%ﬁ@celewm}?é é'hlchwempnse also
”‘3‘&1@.%% WPheEQiiRL ! ed rel ease woul d preferably
utilirze, but not be limted to, erodable fornulations,
di ffusion controlled fornulations and osnotic
contro
sy ' Orhghol Qb ke 9Ty %ﬁfﬁao{otnwﬁdqf\?\}e%%?oﬁng%sﬁtl horfi23fhe a first
20 ofcorawleut compiniging a\figstpopulation of s glatdletiaggrSgatiop inditiiteg or
papient. conp | i ance [ [ o
nsnogﬁtlcwes ntamx?% therq%ra?j apg ngécgru? For{:&% @%ggér}rnglélgyﬁ g&Hﬁnsmg a
| nd:uohd paopulatioalofial phg:leb uggrcgmoh intitodor mnonalnta;:upat@\penmmmg the
eat nent 0o c
s BB he Rl A ST G EP B R RRE g fiBhes
t abidﬁteﬂ réleske SOnstitienttdmpriking h raeaee echting bstetsagednitme malenal, or
ve therapy

25 arl?a Snggg 7 ﬁ?)xs%fie d\Jg gﬁlcemgmqrb peratlctm Felivers her})tlgtglgt

aggregation inhibitor or nanoparticulates containing the same, in a pulsatile or continuous

marnner.

The present invention utilizes controlled release delivery of a platelet aggregation
30  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-



10 The present i nvenbatenf rateiyd: 16NoéndRr 2007 816002007PPCEYS2006/019905
nodi fi ed rel ease conposition for the controlled
i b se at el et aggregation inhibitor or

- "ﬁgL@ﬁarﬁﬁcl &Qantalnlng the ame. In particular, the
present invention relates to a controlled rel ease
conposition that in operation delivers a platelet
aggregation inhibitor or nanoparticles containing the
same, in 15 a pulsatile or continuous nmanner,
preferably during a period of Upxpress MadiiahelfNauEVhER2IBS24291 US
The present invention further rel at gtameydadcket No.&31,599 PCT
dosage forns containing a controlled rel ease
ciooeasng patiant Cﬁﬁvﬁméﬂndeldmpﬁmmeoifhem e¢chahiem s controlled release

K AT AT o —

f formuiktdrsand osxﬂmm@bdurcn@dtfmmﬂmmnn VA poiition pf tha tq:mrdosmay be

of th .t ot ose,my. be rele di.at €| Iow
eleaged i ety R GHOR et Snef S F et Thevmertion s St i

5 Oiﬁnpirdﬂ\eng pdtizht ddafptianice lafd3Rdeforeg ﬂleﬁﬁelﬁﬁébﬁfédﬁd féri aliRreatments
peri.o i nvention,i.s us

c’é’ﬂ'ﬂl“f‘%tﬁ BE“%‘H dEeTEEREPR fbyator t'ﬁ[éﬁLAH‘é &t ?‘{ETP'BH'FG Khéhernsgvenfign and

2fcdih &t oM BBlicniE SEMIEhEOTHs Bhpré#h Cin REVECGALEMInal platelet
i nhibitor, including but not limted to, Dreventi on

atesresAuon %ﬁttordﬁblwg apdspltions, pHtichase admiaistepsddpojtisnes a day as
r &ljdHcade thufaglﬁﬁm& ePINBRaRd ir6atnardtRf GONENAS byhMbHms of the
type descri above and control |l ed rel ease

10 conpositions of the type described above in which the

30 pl apyRl dﬁéseﬁggﬁe‘ﬂgéﬁ bl%‘relaﬁ@}'tbhwﬁtrdlléd fbhigiel ?ezié%s'se céthpdiition for
salt or derivative thereof -8 Date of recei 6p

N@@ epmeled giease af platelptrEeserin nsboTeN oawe'slcﬁ&xmt@wg the
Mahd. Iln%‘gﬁlcuup th@(es%gtlsiggé}%gll rél&eﬁt)tagﬁﬂ%ﬂe@?&gﬁé C(N'?posftllon that in
31, 599 present invention relates al so
neReration ﬁphw mletehemmat%wblbapr qrpangpgpisles ee@emmtsé’ep same, in
15 apemsadmoef&hﬁﬁhohmaw :]J'?ﬁﬁxtabﬁ'%ﬁﬁga Ea{otdlo%s& twenty-four hours.
thensel ves formthe particles of
mul toparticulate. 5 Both the foregoing genera
descri | [
excormpl 4 REce iy R ARG 1 B e oS R Kb A
f eontidolled wigasemoatpoohomf the invention as clalned
O her objects, advantages, and novel features will be
readily apparent to those skilled in the art fromthe
20 fol | owrnefprigd tartiolled ttbmeg ﬂomﬁlommfarqm@ablerfvmat@ns diffusion

R e o S GG A g

USportion of the total dose may be released immediately to allow for rapid onset of effect,

with the remaining portion of the total dose released over an extended time period. The
invention is useful in improving compliance and, therefore, therapeutic outcome for all
25  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

30 platelet aggregation inhibitor is cilostazol, or a salt or derivative thereof.
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Attorney Docket No. Pat8if re@ght:A6 NovdatbEALAOED 6 DEI6IR) FTT/O8R006/019905
OF THE | NVENTI ON The present invention is described

B RN, u§rﬂﬂ ?gveral definitions, as set forth bel ow

and t hroughou t he application. 5 As used herein,
"about"” will be understood by persons of ordinary
skill in the art and will vary to sone 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 i ExprasgMaililiab¢lNa,E&B25394291 US
"about" will nmean up to plus or m nuston@yolifcketido. P 31,599 PCT
particular term 10 As used herein, the phrase
"t her éﬂremdseﬂralilhvnécﬁrf slatdsalso @mmuhip'cirtisﬁﬂaﬂelcompeaﬁtictds @f the type
R e%érﬁ)estab(sg %‘1 R ha S%rt?c % - pa n?é@&ﬁe ?\Fes Pr » thd ?]l‘thlCS of

e specl a macon sponse or
phammhemnmggnegat|on inhibitor is adn1n|stered in a
significant nunber of subjects in need of the
rel evant treatnent. It is enphasized that a
t her aerli ihedbreyoing fartal Uascifioamd fie follovainp iahidldatescription are

a |on i phi bi tor that admni stered to a

FE ety ot ot gl 6 oA orateE ranghon of bt
alhwlsn BeciginfedC Ot objRcts,/adddnitdp@s, ah@&novel features will be readily
condi ti ons/ di seases. descri be hereln .even though

sTRPRTeBIce Sise slallerm et o dhefolipyupe defailsddepqription B the
ehi@gbhve anount by those of skill in the art. 20 The
term"particul ate" as used herein refers to a state of
matter which is characterized by the presence of

di screte particles, pellets, beads or granul es
irrespective of their size, shape or norphol ogy. The
term"multiparticul ate” as used herein nmeans 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 multiparticulate in
which the "effective 30 average particle size" (see
bel ow) of the particles therein is | ess than about
2000 nm (2 mcrons) in dianmeter. A conposition
conprising a nanoparticulate is described herein as a
"nanoparticul ate conposition”. -10 Date of receipt: 16
Novenber 2007 (16.11.2007) PCT/US2006/ 019905 Express .
Mai | Label No. EV 825394291 US Attorney Docket No. P
31,599 PCT The phrase "effective average particle
size" as used herein to describe a



mul ti particul at e ( e. Date ofreceijinOlsaNobénthidt 2002 Y161 2005) POBUS2006/019905
at least 50% of the particles therein are of a
L ReGES 1. exﬁl m%k}ﬁHACCOV dingly, "effective average
parti cl €"si ze of | ess than about 5 2000 nmin
di aneter” nmeans that at |east 50% of the particles
therein are | ess than about 2000 nmin dianeter.
"D50" refers to the particle size bel ow which 50% of
the particles in a multiparticulate fall. Simlarly,
"DO0" is the particle size bel dwpwiss Maildabsld¥o. EVe825394291 US
particles in a nmultiparticul ate fal [Attofimy Pasket No. P 31,599 PCT
"nmodi fied rel ease" as used herein includes a rel ease
whi ch i s not DETARBEDDESGRIPTION OFEHE INVENTIEON
rel ease, extended rel ease, sustained rel ease and
del ay éﬂlerméseals'avenﬂi& iBllescribedhérein meingl sdvama! defmituse,ths set forth
hl&ereln to the riod of time between the
M%Pg‘{\?‘é?‘ﬁgg%"tghfe aé’pg%g 8%e form conprising the
5 conposition of the invention and the release of the

active,in dieng frogm articul.ar conmponent. t he
20 Thei pn?xeqeg)gt‘ wg-m le}g({%suﬁ)g glpﬁrsg%% &nfn ﬁﬁ in the art

t dduBwilNeiaye8 Roinb extéiktlopdifecoitext Mavhi@Cit is\uGed. NYHRFH ®#Atses of the
from one conponent of the c(i)n'posntl on and the rel ease

oferme pidiichcars o cleapigperpryRf ordigary S imibe ap 8hisB Merfontskt in which
t G EAPasddrt Wit mdAiphi€ P oL MARSOR of 8% pdfRHIaPRART N
refers to fornulations which may be worn 25 away,

10 di ni ni shed, or deteriorated by the action of

subst aﬂ§:§s%d\%ltem Hletphﬁqug%apeﬁn@al]ty%mt;vg'aanOUl?t” QRhil mean the
controll ed" as used herein refers to formnul ati ons

wpinelet pgayesatipn whibitasdaspge thatqevidesthe speqific piinsmecolredtad response
n?)\‘ ViR the pRlelef affon anﬂbﬂs Bgtginﬂﬂerég inhl s%ﬁﬁcamt rgm%?of

| ower concentrtatt on. Dat e of recel pt

Nenpeaetsap ne@ioof theimgleyant mwynqvcw EspiRsErd m@%@erawwe@sﬂfectwe
15 N?rhjnurlt @P lam%ﬁ aEgY é?léﬁ)’ %ﬁ!?t%r = 1@5&tﬂﬁlﬁﬁ¥emggﬁhlch9r sdgject mna

31,599 P erm"osnotic control used
hparti¢ularriastance wikh nétadwiays &e etdentivasn tegatingithe cgmi@fau/d@@a&eh e
;
S5t lrd 50 BRUBTRON S0 MRS5S DEREARARy e
t emahent by thqafslqlémttheamoncent rations of the
formulation on the two sides of the nenbrane. 5 1.
Nanoparti cul ate Conpositions Conprising a Platel et

20 Aggr egiﬁhé ©m [peniidnldtaias u¢rcheprin safers to anyase of mattqomdndhde s

A NRRaL bC er%trgence o S%Er%{e%gnﬁ%%%hg& P tgra%lx@sc‘ irrespective

of their size, shape or morphology.

B

The term “multiparticulate” as used herein means a plurality of discrete, or
25  aggregated, particles, pellets, beads, granules or mixture thereof irrespective of their size,
shape or morphology. A composition comprising a multiparticulate is described herein as

a “multiparticulate composition”.

The term “nanoparticulate” refers to a multiparticulate in which the “effective
30  average particle size” (see below) of the particles therein is less than about 2000 nm (2
microns) in diameter. A composition comprising a nanoparticulate is described herein as

a “nanoparticulate composition”.
-10 -



whi ch conprise: (A) BatpbfakeipetlcaNgaumtbg@atood 16i1nbad) POT/US2006/019905
and (B) at | east one surface 10 stabilizer. Exanples

el “@ Rkat a?,gf egation inhibitors for use in the
T nve

10

15

20

25

30

ent ‘bn  include cilostazol, and salts and

der| vatives thereof. Nanoparticualte conpositions were
first described in U S. Patent No. 5, 145, 684.
Nanoparti cul ate active agent conpositions are
described also in, for exanple, U S. Patent Nos.
5,298, 262; 5, 302,401; 5, 318, 76 Express 2 a2 No. EV 825394291 US
5,328, 404; 5,336,507; 5,340,564; 5, 24BmedDocket OIP 35,599 PCT
5,352,459; 5,399, 363; 15 5,494,683; 5,401, 492;
5,429,824; 5,447,710; 5,451, 393; 5, 466, 440; 5, 470, 583;
5,472,683:; O 204;: 5 518.738:,
5, 525,@58?‘““%‘3 clivg-averaga pasticle ze”sas %%"é]”fé%“ todegigive 445
Snﬁgﬂarﬁc’ggate fe. @gﬁnaﬁégan@liﬁé)&nééﬂgmaﬁat 5e7agt, 50880f the pdificles/Berein
5,5 1 587, 14 45 55 7;
er%@éa @3@56@%@2 8A‘§8ftd‘"§y 6afeatye average fsmsggszee,f ipsthan ghout
52066 AmG @ Bianteté? B thefdhat ablefd S0B 29 thePafifotes Bsin are less than about

153, 225; 6, 165, 506; 6, 221, 400; 6, 264, 922; 6, 267, 989;
62 90"’8‘96‘*3“2"@“6 316, 029; 6, 375,986; 6, 428, 814;
6,431,478; 6,432,381; 6,582,285; 6,592,903; 6,656, 504;
6,742, 734; 6,745,962; 6,811, 767; 6,908, 626; 6,969, 529;
6, 976, B49" refers tostho partialg 3ize helew Which S0Bnefthe Pastitles iwat i on
NASitipAOANE A0 amil& P 9880761 (b padRBPG 2RIt which 90% of the
20058233001 20050147664; 2005pOO63913 20050042177;
BUBRG3N 6 SLIGBEEYMORNY - 20050004049;  20040258758:
20040258757; 20040229038; 20040208833; 20040195413;
20040156895; 25 20040156872; 20040141925; 20040115134,
20040 Msseom 2 noifiedsERase 064 0sed 1188@n incladys (70 596 ; Which is not

T .

260864 3166¢.; 20030108616; 20030095928; 20030087308;
20030023203; 20020179758; and 20010053664. None of the
above docunents descri be nanoparticul ate conpositions

conpr i Bientgrma "pinatdelayt asgepdelipatin gefers30 the)pétind of time between the

AerDmlgj isqnscqazl ldo%ggfer%{:g?rgﬁfm%og{é'c%%g%%%fﬁ:%rlhp&ﬂon and the

4re826s cﬁa&: actliy® Sigredliedt from Adartis@Ay camponent4iggeof- 12 Dat e

of receipt: 16 Novenber 2007 (16.11.2007)

PCT/ US2006/ 019905 Express Mil Label No. EV 825394291

US At t Thentesn Dlag Kinvie" N usdd Iteih 9&fe®@d theASme betiveeh Ehbovlease of the

t he, ef.fec aver a arti sjze f th

g R S F?’B?f’sbt"“taﬁ‘g E felafg SPhe active
i gsdienOfiotn Sndt&cotnpanenabittié caiipiditiom (i . e.

mcrons) in dianmeter. In enbodi ments of the present
invention, the effective average particle size nmay

bg f Ull‘hsegtgﬂzirpér&llablee%g u§cE anereakbxefas t%%}gmtmmé ®Bish tlagbe worn
about nm | ess an about nm .|l es

aBBut drpphetyPr ‘l‘eé@‘s"fttffg by Ue agttonf sepsiapges e ‘ﬁﬁgﬁ’ay

about 1400 nm |ess than about 1300 rim Iess than

about 1200 nn | ess than about 1100 nm

about Throerm iffhger conyglediiss yseddigesimrsfery '@sf%mt“tlﬁéwn%mﬁ{’ may

80 edis thRsulf SFaReiAdPBHhneous movement, for example, from a region of higher

to one of lower concentration.
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700 nm | ess than abbatt ofGe&iptne Noasibei 200N (18 0.02d0758OT/US2006/019905
nn1 | ess than about 400 nm |ess than about 300 nm

, thana 250 nm | ess than about 200 nm |ess
L
Jqﬁ‘%h tjf ?%L‘l

t’han abou O nm |ess than about 100 nm |ess

than about 75 nm or |ess than about 50 nmin

di anmeter, as neasured by light-scattering nethods,

m croscopy, or other appropriate nethods. The

nanoparticul ate particles may exist in a crystalline

phase, an anorphous phase, a JemreseMpdiab¢liNee ENHRS894291 US

a sem anorphous phase, or a m xt ur é\ttomeyd¥ficket™o. Pr31,599 PCT

addition to allowing for a smaller solid dosage form

si ze, ’Eﬂe@emnah)@paﬁQ ¢antrbHed? as osdpomin l'efms tofforlrméat'pnewhhh may

| BHEBLL B0 BAP I N eASRELB COYRIE AR e @0 o o
ggregation

| sohltibntoﬁhxghs oommaatenh thay teads oreqmailuehet doacemkraticrBf the

particulate whi ch conprise a platel et
567885 Gk b SRER Bem B0 enbodt rent of ¢ he
i nvention, the platel et aggregation inhibitor, when
adm ni N;drmpadidumté CompesifiopaComptitiag a mapoaggﬂegm@flnhibitor
the present invention, has a bioavailability that is

about THeQesghitdmeation frovidesendpbpdratutite a@aposiah cOfprising particles

|nh itor when adnministered i.n.a conve nal dosage
CORPIEE aéﬁ&sﬂaﬁ %ﬁ?ﬁ%“o“t‘{’:‘@g ra‘t“é‘l(gi atleast g strtase

I ga&uuhv_et OExaxﬂﬁléblbf%Iiﬁélétlaﬁrég&ﬁn inhiBitoes foPuNR AR tHe éﬁé&hlﬂtlﬁ/emlon
OSI tion of resent_ inventi aon, has a

b%‘a%?lﬁoamlr d semndﬂg"waa% tharsof; J¥avgpasticualipeppposisipns were
OfiiSPdcREribed RO ULS. BAUNo. 3myf6840&<amq,we&1§& ab iRt ompositions

pl at el et gregation i nhi bi tor when admni ni stered

CanyeTIbet N BoBgEmAGLS. Privet Nowa3as,00% 81992401 5,318.767;

COFRPSI2L 5383 %@fs%fsatsb’i ﬁé@%éb,aﬁyﬁs RS B E. 5352 459 5.399,363;
hannacokl neti ¢ e as neasured fol [ ow ng the

A G5, SOBDARS, SBD 83 A e THnS G680 D TARES: 72,683,
d§§ﬂ)dﬂﬁ| S sPE a8 §TRoDI | '2‘i‘§t5 §25[:§2§f5 5433 25, § b&, feB 385, tl833'3 ,569,448;

i icl udes, "but 1’s’not i ted (1) d -13 Date

r B8, @16 5583, mé;ﬁgéﬁswngﬁ@ 5_1,_5_8(@@7; 585,108; 5, 587 143 5,591,456;

Pgéi@?ﬁggggg%% 981;.5,643,552; 3 5%@895 9?839%5'74#66’19'5 834,025;

ChB4S5, 825 61068,853; eﬁléﬁéﬂiﬁbﬁe@ét 6,321,40906,864; %}2 6%&189 6 ,270,806;

a I
ST, 60750818 QRN R RS M1 B oo, 500
t haM2,73e 6(214&,262 811 1767, 5m9M8,626] &9€2,229; 6.9 efarnd$991,191; and

RUCRR N ﬁcén‘éﬁ"}\ﬁg ﬁbzé&l%?ﬁ%oé&%ébgﬁ i&ﬁfgz)z.sns 20p50233001;

nof- nanopar
f 20050 h€76ph,610©5@1639§3g ﬂ@@ﬁi)[)#blﬂh 210500%1691; ZWI%Q‘@(&SOOMOW

i |

S 8L A58 RIS s BN, 000015,

AREDADDS 687,200 aME 1 92 526048 1 Su3dr 20940 105889; 120040i108778; 20040101566;

del i { b - iC _

BB ook 2 o130 o s DRRRRFS 830507

agen3egpdsn200BM 83860 20030181411; 20030137067; 20030108616; 200300959238,
20030087308; 20030023203; 20020179758; and 20010053664. None of the above
documents describe nanoparticulate compositions comprising a platelet aggregation
inhibitor 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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when assayed in the Pategfireceipit: & Nveemrbel 2007 (15U bR@T} PCT/US2006/019905
followng adm nistration, that is preferably |ess

Ehan; t.he JImx for the same platelet aggregation
Fﬂﬁ?bifgr}g%¢$véred at the 10 same dosage by a

non- nanoparticul ate conposition. In an enbodi ment of

the present invention, a nanoparticul ate conposition

of the present invention exhibits, for exanple, a

T,,,ax for a platelet aggregation inhibitor contained
therein which is not greater tEapress)ait L&@#)NofEY 825394291 US
Tmax for the sane platelet 15 aggr egabmen Dopksit biot BB1,599 PCT
delivered at the same dosage by a non-nanoparticul ate
conpodis iagd.aboven thetekfectivermpadgenpanticde e dfhie paridesih the

i ti th ticul at it f .
USRS e AR RO b bR Rl g
anifload)eh elame@g! RoAibodimentiflthel pRésentCiovintibR ekt éffvetied dverage

whi ch i s not greater than about % nat eater than
A1 SISt 0" YR Ap R AL | PO 58 ghan g BP0 A, less

5 whanbaagbo A YesdWin 0801600 nhl) f3s MR WhouB D500 MW lles? than about
ﬁreater t han about. 25% not greater than about

20%

890 gmelstsdhan 3boHt L39S @, lessthap ghout §2G0 1, dess than abeyty j£ 00 nm,
1Q%haRabs\At 000 SRl 18¢s thAiAdboatddBthnm %sthah BEoul 800 An, 1ER than about
the sane platelet agqgregation inhibitor delivered at
t7A@ nena jess e abput pRP ‘H“ﬂ%’i‘?-%i‘ﬁméb‘&ﬁp? any lesethampRoys 440 naw, less

3B o @00 AhiTRddl thah abdie 250 B8 ABds thahVdBBit 200 nnf less than about 150
nanoparticul ate conposition of the 25 presént

10 inmmy dase thop abouth 100, legsgharegbani] Senm,pr Bsathan apouh S nmtie diameter,
. a |.
A9 HeaRiFld %{h%%%a@%&%rge%%&%( 91{3?@3@0 f &thél 2 %)?g?tgtﬁleﬁ{ods.

P F L

=

I'east abo or tné sane
aggregation inhibitor delivered at the sane dosage by

a non-fya H%@E?iict&lgleq)gﬁicﬁg %9%5({51 iggl:cr)lsﬂil I?Lereb%gse, an amorphous

enbodi ments o e present i nventi on,
phpsspa seniicany stel knecphapro @ iserhicamasphoup phase.cos @ mixtufertherpefi on
15 My exhibit, for exanple, a Crax for a platel et
aggregation inhibitor contained 30 therein which is at
| east Imbdlition0@owag foraasmallatrolid do@gyformtsiecths nanpparticulate

300% . 0. . | 0 .
s Bin o e AP bR Sihin ik S8k RO R, hd Blyuies
-sinkllBatosesadf theeplatelet aggiagatimviehibitor a2©@r?ipz(r¢<8t.o]pri.02 G@iFEntional, non-
R ope g eSS ToRky ich sombprickd paifbasglish iigicor 1n one

20  Adnibodinesnt BDbK ivediinn, e pht@aagHegation adbitontwHes adminddsered in the
900% at . | east about .1000% at | east ahout %, at
| IBRERArUGHAN ComPasHHOn °£&1“e PESSEY IYBBER™ _LL%S /Savﬁé}a]ﬁggég‘}a?’s about
008 freddPMdn thepldtcdarapgearioh idlbitdovhai adreiaiteralindiconventional
1600% _ at | east about 1700%. at | east .about .1800% or
p AT B o R e SR MR
SAlfEniPRUe 8l nagPpanBalatednipbiitidh éfhe preenvinverdionfhat he

25 OB ORISR AOoB DGt S VAR GO DY or B0t 10%

NBeRAR4 hel pRickt @RITPQTIbA imdibief whéifadnihie@RAtn b BoteBhticMAl dosage
exhi bits, for exanple, an AUC for a platel et

A9gregati on i nhi bitor

The nanoparticulate composition preferably also has a desirable pharmacokinetic
30 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-
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cont ai ned therei n whDath of recefjit: 16a8¢mbab200t (1I33YR¢N7EPCEUS2006/019905
than the AUC for the sane platelet 10 aggregation

ARy Rl tof ge) J.\gered at the sane dosage by a

‘non- anopar t1cufate conposition. In other enbodinents

of the present invention, the nanoparticul ate

conposition of the present invention may exhibit, for
exanple, an AUC for a pl atel et aggregation inhibitor

contai ned therein which is at |east about 50% at

| east about 75% at |east aboutExpegMaitlabéldrs EVaE25a94291 US
1259% at | east about 150% at | east Attyandy DockegNatP 31,599 PCT
| east about 200% at |east 15 about 225% at | east

ahqufor ﬂEeQ%lelat an%ﬁﬂiorﬁblﬁbhorZWﬁ% assdyed aothe phkxnal bf BMB/MMalian

{ {
it T o dpminiseron, B TaTmED e LN G Ftppme
qi]atbleaﬁgr@bﬁmﬁ inbibA8h detiverbd sshe aldosage By Iﬂh nasaatticulate

about 700% .at J.ea out % at ast.. about 800%
“Drbabtn bl S AVCR? e sl el ngiieeuisbomiingory hut seeved in
3(5@}5&51958% maﬁmiaﬁgsiubjeabmlmwﬁl@@ﬂl?ﬁms&tatlbxgah?dt isgiv€fdiably greater
1050% st abo 1100% at .l east out, 115

Same AT FoF b PRI G ERAUR BT SR Sl T o dosage by

S£HGh-MindpAHiflaid 88 fBRIon Odhdldr 13) 1,91 for BRIpiataERPgREatidAGnhibitor,
sane dosage by a non- nanopart i cul ate conposition.

The
i whenrassayRd a1 ihe Rigsras elsa mampaligssuplee! follpwing 6%6’&"??‘% that i
ViiefeRibly fefQhaPina r]‘ﬂ}%‘f&*ﬁh@%&plﬁél@f ghﬁgﬁkfontlhﬁb%ﬁfeﬁ{'&&d at the
aggregation inhibitor | ow ng mnistration is 25
n&?tnes%?ﬁ@eé’mal’@PTT{@"@W‘@E{‘*&FOW"%‘H@“ fed or fasted state
of a subject ingesting the conposition. This neans
that there is no substantial difference in the N
quant i Inyngmbpdliates! ithepygreatiavensian, 4 nanpparicyateepsenosisign of the
0 regengln(féﬁt%n%;hlm ﬁtfc?rleggmalgg{'ﬁga}drg%ldtaalagéxrege{tlon inhibitor

a sorptlon nanopartlcu ate COWESSItIOﬂ i's
aeimiaesttthereid wlncht i eotf&E@PtQFéh@LP;*?OW?@"/cf fdhe Bmag foa the samg platelet

C%Ye}%h&rpﬁmbltg* Jle?r%r@? QJ thé gF@J& e noh: n%nopachEMposmon

sorption o ostaz O i ncreased when
ahmtmrmloémwwolﬁ teqpaesentThyentief, fiearapepastiquipte¢pmpopition af the

OHRE e BBy A DR g R

Emmmaem Mﬁclﬁlsmotgrea}ermmkaémum%, POtﬂeaB@ghmbout 70%, not
C NNt 9@@ 86% o& gﬁg er [H9h PR 5HRNR: aéépﬁngﬁhﬂcg%@%, not

e conp I nventi on ove
pgmbtleemnn Mﬂﬁ%snom grwted thsa gbout 20%n noht grshtes thios alowt il 3] not

el i m nat es ec an._| acr
redb et a0 Rk e e BREu I A PR et Tol B8 SRS e

C ogprtdatiog hitd®r Héliverd af the kamddxﬁsge’hyta oaackndparidale eomposition.
that they are taking a dose either with or w thout

food. This is significant, as with poor subject

conpl i BiEenddinikihk 6PHE pletent vetRm| sﬁdnopmdim'e eompaasition of the
whi ch the platelet aggr [ |tor I S e|

%ggt on i fn hi or
PP IYERNGRRKD DS JpEe e 1002 ptaseteeg A
f @?}ntﬁﬁ&f th§#ék13i0\9ﬁbh GARhianeR SWILIT i G, elop theages pratlit agregation
i nhi bitor
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 Cmax for a platelet aggregation inhibitor contained
therein which is 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

-14 -



The inventi on enconpaetrsceiitsié Navambeol98T (16.21:2087)PCT/US2006/019905
conposition conprising the platelet aggregation
i nhi bitor in which adm nistration of the conposition

g o EQds SUReRfryicn @ fasted state is bioequivalent to

5

10

15

20

25

30

adm ni stration of the conposition to a subject in a
fed 15 state. The difference in absorption of the

conposition of the invention, when admnistered in
the fed versus the fasted state, preferably is |ess

t han about 60% | ess than 594
50% | ess than about 45% Iesqéj"tpﬁeg Ml‘] IL ?4N]t@ N][Sggjgggglpg?

than 20 about 35% | ess than about r}s’j%‘%eyl ess

RO, vt aepolofl e P b R 3R bR T a0 Qb ot

al:zom% a3 Yeastlabo 180084120 tasrabdut 04004) @t lieasy about HIV0%; atdeast about

{(l)\g/?e é};é aat B 3‘2@/3 ?’eﬂﬂ E(%{F 8?(50%1 é)F%t leﬁas ré)iltsli96@%tgpe%ter than

aﬁéTC.[‘,LL‘ Sdrittd sami platelet hggrefaticoithibiton debiverédatahessaing dosagé by @non-
fasted sfate i s _.bi oequivalent to admnistration of the

CBRAYBEIP R FOMBOYI W bj ect in a fed state, in particul ar
as defined by Crex and AUC guidelines given by the

U. S Food n L et aqgr 1|o
Admi ni'& 87 gEbY g‘ff"edﬁame H‘Sse@g}"r eglﬁghagn ah%ﬁ:’ruga%rcomposmon of the
r;ﬁ%hﬁhﬁnﬁoxﬂ@ﬁm f()EhEA))le AnAIEE fis aplatplEyeggueation jinhikitor

t(‘jfﬁfap"&g ﬂ‘tﬁ%’tﬂ?w *) \r}%‘i 283% d)(ju 5‘;" e%%lfl %9 h%gﬁEUé ffor'iﬁesar?lg(gi’atelet

b@fgmeﬁbnﬂnﬁ&tdrﬂe]lveﬁﬁ a( T),elsm(e dmwhy@n@nmn(maglcnlg{e composmon

| Tt .
& og}ﬁg\%nB?rgrg | ? %ﬂf\l gér%sexea 1 Wéng s ?J tﬁig@a%cgtayn d&WSBQt?&xsaf th

DatenOihvéentiont nﬁy exlﬂlﬁt Iﬁr\cenbldc, af@QIC fot 6 p!alelez @ggrygation inhibitor

Pgrl{at%sé%%%ng \]i’ lﬁ at ]ea%t aIbOtNgO% t'least abotit 75%, at least tatout 0%, at

825394291 US Attor neP/
mssk eboumzsw a:BIbaS 9bouPCI0%.ad Ieastiabaut A7% et keavt @baut &S0, at feast

p ﬁgt’/f gl 00%?257) /Elygfo‘asg %&?575@@ 3t le&sji‘h SooabI60%, af leﬁst about

vveen e 90% Cl .
cmoe/ bt bmuwe@w Gt Ie@stabout 45%%, avleast AbAYG 6%%.%1??%?@“ 330%,

It{ohgﬂfbogf at 108 5%&%*’ Pt 1badt SoBPRBOY attl@ashzﬂ)‘éﬁt BO%pat -

natlc dissol ution r0|I .
d lcasmbmtt |8@®%,cﬂft lean abointi8H§%: a feadt abma@%@"/etat 'eaggP%vg 8?9 Tt least

I Qtr)](;upll(ﬁbr% la 'E ?Joﬁ{ ﬁhb% atdgasf A3heEN Oﬁl%szﬁ dabtlab&iR 1150%, or at

gener a s to ster onset of action and greater
b ne@a\aaoatam(}% yeatemMban thp Adltefor fhe smeplatelst ?&ﬁ?gﬁ?%’f‘{‘}r‘ itor

a'&% \E}e(a%\lalle kgt Jlds{i%a byQifnoB I?)%ncﬂvlaﬁfcﬁla@tcoﬁgﬁﬁtﬁﬂat ion

Itor be useful’ to increase the platelet
aggregation inhibitor's dissolution so_ that ould
at t ai nThe invgnsipn enceBPasses ﬂ@@%a“w]aﬁf@“{%ﬂﬁ%‘?’]ﬁr%

W%ﬁalhﬁ}!ﬁ{“cltlg Brorﬁieq{f Qﬁeafhitylemgﬁ gatiodl limsiow fdl@ﬁ'n{graﬂﬁ'xhdlﬂrahbh is
not substantially affected by the fed or fasted state of a subject ingesting the composition.
This means that there is no substantial difference in the quantity of 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 absorption of cilostazol is

increased when administered with food. This difference in absorption observed with
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conposition is dissolved. In other enbodinents of the
B EWQMQQI|0@mm@$$Jeast about 30% or at |east about 40% of

he” “conpos5ition i s dissolved wthin about 5 m nutes.

In yet other enbodinents of the 15 inventi on,

preferably at |east about 40% at | east about 50% at

| east about 60% at |east about 70% or at |east

about 80% of the conposition is dissolved within about

10 mnutes. Finally, in anothdixpesshbitiliahel Nof. EMh825394291 US

invention, preferably at |east aboutAtk@8¢y DevkelNadt31,599 PCT

about 80% at |east about 90% or at |east about 100%

ofonvéneiosarposazol fommilstiordiis smlevieadleni Theicompdmitiin ¢fhe invention

ssolution is preferably neasured in a

ﬁBﬁFﬁﬁF&HP%%%$ dlscr|n1nat|ng Such a dissolution

mediumwi | | produce two very different dissolution

curve 0 r od cts differe

i 53 oRAnEE OFp SRR LoP e Tg oy HineleS I gt of food include
5 gdn&ﬁﬁjlezhbkInﬁ)fhbfﬁfedd:dixﬁbma)ce,ﬂhaéb)chbl\éesmﬁ subjl’écNdoVrg)hance as the subject

i ssolution o a Co OSItIQn exenp ry | SSO

r08? BohReEd ommur t@aggba@%m%msean%%m 1P withaut tosd.! s s

Sygﬁlﬂ%arag Wi GobkBub R binphikice ah thcddas®inAROmbical condition for
erm nation of the amount dissolved can be carried

ovfhich henteletagprsartinpdpipbitorhbeing Rieseripeympy beiebspetd§-
(ELHeARERMPTaAs MR HORAR B cOMPlidiRe Wﬁ%lﬁ@et%@ég‘ﬁﬁm inhibitor.
di ssol ution. An additional feature of th
10 nanoparticul ate conmposition of the |nvent|on is that
30 particles thereof redisperse so that the particles
have aFhednyeaion greompassegpisoyapanppariculgte eomgfosition §gmprigipg the
ieg
g@g&g%& ééég%aﬂ% lnﬂlb‘?tb%t : Cﬁflﬁéh zai;ﬂhﬁtrétfbn%f i ct)inggﬁﬁon to a subject in a
r fasted prate lg@om@lﬁy@p a;dggrpst('a_[@n i thz@grp))osmon to a subject in a fed
15 Eﬁ;%USZOO6/019905 fra p |F'u Express Miil Label No.
25394291 US Attorney Docket No. P 31,599 PCT
redi sperse so that they have an effective average
parti f. ol er,
Phe. contsDlpEnin sl 8F pR o sl Lrg i uh A
f administerédng thehfed pd:rattsehefasted\gtgteegafemblv is tes$ thian apout 60%, less than
! DGAES St 18O BB, 145 HaR hBod A5 1eddthah dBuPRBAUES than
nanop ar 1 Gul rona beneflt fromthe sra
20 salmat 35%% lees tbzaratbpctl 3@%, é@nrphan sbowy 26%relepd tharedbout 2%, less than
nhj 4 (A o
gé’%ps gh dﬁ HabBht ﬁﬁ, 1dsh {.I'Eag GnRRish, § 61 1%s°'s tﬁ& 8kt 3%.
adn1n|strat|on t hen clunps or agglonerated
partic]es ar e h .
DRl e bR har bl e bl b apogivn
t bemprivirighiael plasetet aggreigativih iyitfinr ehertin thedinenstraionef dreal |
reduction in free.e or mat.i on of

25 | BTt A s i Y b Pt Ay tioR S the

d e&ag@nfoartah Sibjech & 4 fedBlate, bﬂiaemtuldﬂ aé deme@bysem; add wlch

t he ui d di spersion for t he nanopart.i.cul ate . )
c 5\‘!‘66‘5'}%? Biygn by Ble U.S. Food ancrlr}’latelet aggregatio 1anhEb1tor Agmmlstranon 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
30 and Cpax are between 0.80 to 1.25 (T.m.x measurements are not relevant to bioequivalence

for regulatory purposes). To show bioequivalency between two compounds or
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particles of the invention (redispersed in water, a
Py l]b’h@ﬁ}ﬁ!t evang ppdta, or any other suitable liquid nmedia)

have an fectlve average particle size of less than
. about Iess t han about 1900 rim |ess than about 15

1800 nm | ess than about 1700 nm |ess than about 1600
run, |ess than about 1500 run, |ess than about 1400

rim |ess than about 1300 rim | ess than about 1200

nm |ess than about 1100 ri m Bxpesss Madhabd Mot EVR20394291 US
nm | ess than about 900 ran, |ess t RarmEydack8@0®. RH1,599 PCT
| ess than about 700 rim |ess than about 600 rim | ess
taenini sthagioh coridions purshans £ Edrape’ aPMIRA guiddinesythel 3986Ct foan UC

S50 o PP i SR 0

100 urn, less than about 75 nm or |ess than about 50
nm i N Tee anmipariculat corpssiti@tofile inveion sCmbdpdEd Rchave an

nmet hods, rosc or ot.her ropr.i at t hods.
5 ReIrerE R st pPiRe RepRrR OBl b A g Spisg glatcle
Rpleptio inibd@ iprefekihieMas fastePdipRNAion g&ferﬂfydézﬂiart(y faStét drlset of

in the art ibilit etest
Ay gifﬂteé%’l'f@é{ g‘abﬁﬁb 0 fxppr{.)ﬂ%thg?\sso wion péoée amﬂ"ﬁ vailability
@f%lﬁeﬁ?&ﬁg#&ﬁﬁox@ﬁﬂn@:t& 1tBiHuﬁﬂ§e udeful ©,i8cfasd 8 ifklet aggregation

'Sol i d_Dgse. Nanoparti cul ate nposi ti ons Conprising a

syibites %4'?581"@8%? that it gopld,pitain nglmsp o ¥04-ace

10 Stabilizer and Dioctyl Sodium Sulfosuccinate.” 30 The
nanoparticul ate conposition of the present invention
exhi biThs campesitions of hedpveptionsprefsrably haye a dispelntignayolys dmwhich
e\glmlﬁl 'a?&{t gtg‘g?%eg A lé,s{l\lo%v Heiaint())g? 55%%; %ﬁl?%c%lti'%¥ r@&lss‘afved kfother
R@WOQSQ@M@Q@@WUOE»@ deastabppi 3IO°/4_%rt?éleaN@b0lE‘€0 354291
é.’% obiRbA @dns@@%&&ld}lﬂ abgut%]mﬁgt%s quglet ARérBlbodfents of the

nstrated by reconstitution/redi'spersion in a
15 bheendprnarferablyiat ias abewti487%, atdershabonh?0% b leastiabeyti60E, at least

aa\ﬁ%[x!a'ﬂﬁ/o,%?ﬁtllegt sbo%k g@x,%ff tﬂefeemﬁgﬁ&ﬂg aRESHv AL tHif b 1 6

| ess than about nnl Suc or el evant agueous
nedhiutesc Hinabhg namoﬂaeq gmbodimendif shet inyentien, preferablytapgast about 70%,

da(ﬁé ﬁa%o%%‘w aﬂegﬁ QQ&R f()é‘? horpﬁ’l 3%‘!}&@ l%lﬁ%@ém?co §£pi§|0n is

or él°evance o esire
adlsbol\@dl“othstab@ngmmam@ﬂ hose that are representative
20 of physiological conditions found in the human body.
Such bi orel evant aqueous nedia can be, for exanple,
aqueo usiss}ihaimrisainyfemmwinmshwdsn amedigmeghish salisgtimgmasingf Such a

\I\EX oau%ggg Hne@n%m ngraglécl%?vev% ve 1ﬁe09ﬂ91s90%6 Qﬂ:u ?qurc@g products

I oni c ren
Bhavirgy \&:V)am’ffemﬂ dissoluioh pkjﬁh&&nn g:nstﬂd]alcasr e, Fherdxseodampi wedium is
es.froms

he n_ .
PEBvS YT eap ot e RERTIGT off St gy digtofitfn gt is
25 Sﬁﬁédue?ﬁs%@ﬁﬁm Bﬁhtilhﬂlglﬂhl sﬁﬁﬁctgal@@ﬁtérﬁﬂﬁﬂyllkutffte 6t 0.ea5aMi N
the colon It can ran m to orel e nt
sPriergipptiqnof g es%nq)e@r Ihéa/ﬁa'r be %aﬁéedaoe’f y ?Pafg'if%‘g’ 5%??
Ofv¥dtink Glddk lpHe@hthEur%ﬁean Pharmacopoeia) can be used to measure dissolution.

An additional feature of the nanoparticulate composition of the invention is that
30 particles thereof redisperse so that the particles 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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ionic strength of abBate ofredeiftd Mt Novankien2(02 (161 2005) PCT/US2006/019905

intestinal fluid has an ionic st rengt h of 15 about

"o P Seq o] o Li ndahl et al., "Characterization of

Fl ui ds from ﬁémStonach and  Proxi mal Jejunumin Men

and Wnen," Pharm Res., 14 (4): 497-502 (1997). It is
believed that the pH and ionic strength of the test
solution is nore critical than the specific chemica
content. Accordingly, appropriate pH and ionic

strength val ues can be obt ai nedxpresoMgh LabaldooBY 825394291 US
conbi nations of strong acids, strongdusasgdocketNos P 31,599 PCT
single or 20 nultiple conjugate aci d- base pairs

(redigpersewse aliat ehciy disvmf%qiwesp@gwargcls sike ef lods thamaabout 2000 nm
ac d I . eLc,

5 b B R05R 6n P B SRR P G P e
mggregatmntmldbimr theh'Eih ngoh mtmapamculateefngm n@ms 'rs because nanoparticulate
concent.r at.i t 0..about
PO DB g e e DR bEHAG mapiohs e, B
ai@gtd:gatﬁmﬁﬂﬂ.\bit@r amubalﬁclls 44 nameliisperst ite smalhgarecé sizésatpon

cti te sol ons,can be ut are .not
oAb ion, BEbaTiey o7 paRmTrd PaBUSS up Hifined Fangdo iy
xtre @8N, hlgﬂm%c@fr&(bnlrgw oFifbe n@ﬁoﬂaﬁﬁ:&lateﬁﬂyﬁbﬁl afld ilheM)d\hGHynamlc
or.less, about O. ess,

or
Nrngcforqedq achieyg gn ﬁmlb feggcttqwé? £5¢ criegy- Sﬂ’é'é 8‘6 tomation of such

elgBlohicPdtyd Sarfbs tHe BitsavailaBilityl o MhEdsage b imay.- £l WelNB&low that
are nost representative of fasted human physi ol ogi cal

Fseryebvith &félqumlww forr ofibe BIRPPAYATIRIC SPBORHIT
conditions of the proximl gastrointestinal tract. -

19 Date of receipt: 16 Novenber 2007 (16.11.2007) . .
PCTI Udpoder embatisments of the invention, theggstispersedparticlgs] dhe ingention
@l d%@i%géf %%atgsa bi%‘él&faﬂ@ﬁ‘e@ Q)k %y (Nﬁer sﬁlxt:;bie lﬁg@d Bg;a) have an

ectrol yte concentratl ons of .
arftpcivelavragepansiplesizg pbless than ﬁqusleswhpr@boaw&% Prnlless than about

F BBSG] 1866 in aldUd 3 700Pnrd. 1058 tnHbbutS8b6! hrh ORssthdR 4645500 nm,

typi ca acidic conditions found in the stomach. A
slgssuhiaroabonf 1490 nmyiasg than pbayy | H0nm, lpss thag ghet 4 20Gnm, less than

aﬁﬁ OW?H ‘?cﬁ G{gngﬁﬁn 'lé’dﬁxﬁnsllésrs%mtaﬁozﬁ%g hfnl QE‘sSthfar%H?ﬂt 800 nm,
oug out 't he i ncl udi ng n astroi ntesti nal
Fsg(g

f less than atwiut T 1@S@ﬂi@enb¢lm€%n@, &y abop00TE, logs thap about
bfooer{m é@éﬁﬂm a%outé)'(()%ategs fhgtq &,%PEBJM rléss aB Qb&tbh@ nm less

ut| ons of ts, acid
baamsbcmt 150mbj lnattha:rveboutﬁ@ﬂenof less\thian hbqykﬁs fyingor 149 than@bout 50

desi. re and | g?] ?c]&#g
| P e'&"{) cr)“seﬁ or | 8131 gg‘glp%}' gs'n e sa?Jc%SC'&Hw'Ye %‘%rm
pa;ipaqmawmethddsc aSuwch mettods slstabve fo:rhhmsum effectastej ayerage particle
aci d/ acet atf sagl t% I sodi u%;[gl" gloti1 ﬁ" um and cal ci um
S35 ¥e SPOm [ogt Reen of STEBR 875i carbonate salts +
sodi um potassium and cal ciumsalts of chloride, and
citric cid/lcjtrate salts .+ sodi of ags si um and
cal ci u]Fﬁ(ﬁscﬂefSébl By cerhgcbt[cft&il_lsmg any sth{Ule l%eans own matﬂe art. Seee.g.,
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 mammal, such as a human or
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| east one surface stabilizer. The surface stabilizer

BT i G Re agsgrhgd-on or associated with the surface of

the platelet aggregation inhibitor. Preferably, the

surface stabilizer adheres on, or associates with, the
surface of the particles, but does not react
chemically with the particles or with other 20 surface
stabilizer nolecules. Individually adsorbed nol ecul es
of the surface stabilizer are bwsesaMadlllapelNe&EVo§25394291 US
i nternol ecul ar cross-linkages. The rAttanénRockatintPs3 19799 PCT
the platel et aggregation inhibitor and surface
saraiball, aydemongratgkint re¢anstitaodispasivn ore lm'bretdventpqwenmedia
It%\éﬁ ﬂﬁg&\gl g@%%%@h‘@ ?t%éfe %;a;:ng‘f f?eollehg;persed gB‘RH:TL- S iS less tl?an about
02008 mnt. rﬁwgb;ortlh@npa}utousuhma cplna)b ehysaqxag\g}rregm lhatrexhxbns the
I(%t%ig?é 1t091|rc %(1: %neagpl-h wq\eaﬂ% Eigeq)asn 6{ éié ogrﬁisﬁv%r%egflh%%e%ia.

5 V\mmeedesﬁeﬂ p}ﬂ hmhﬁmmfstrérigﬁh aiealiisk thaere r@h@emmn&eﬂbhgﬁdl@gical

th t t hi bi t
corgttoog g P TN G450 Sokh biPBlvam B TEmeft ko o e
Oexhnffile, deueﬁﬁmmw soReiont 6r ﬂ}ﬂ%ﬁs sOlubiffs IFYny\&AltQY#id, or base, or a

based on the total 30. conbined ight of the platelet
At RIBHIOP dRFTT Y ER a&*%tae dEPA B Al ipgHq PRt fs), not
i ncl udi ng ot her excipients. The concentration of the
surface stabilizer(s) can vary from -20 Date of
10 r ecei &mrej_@a%%l kngwn u{t_peax_’legwﬂnple in the stomach, the pH
%&3&9@ 5T 9 9&95 thatr s Q&ﬁﬁ%né\ﬁz érela@b fHan NPup M &20 39 4 %nall
tt or ney Docket : PCT about 0.5%to
ammvn@@e yésm Hge Frprabbtet6 sndymthesolgsit ganganesdromys tor§. om

aBRd1evhAiohR st Is a%% wil? knB¥n e ing Bt FMtQEaSErn:Q‘lmd has an
total conbined ht of the platelet aggregation

i ipRictieagth ghaboyt?- %/Mc‘téh' fagied state intesjinal flyid has @p ipmicgrength of

15 OLWGE 0 §XCKR SN Bindahl N8, CBRIr&RerRbtidh ST¥Hfi&Cfom the Stomach and
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i Vet on not limted to, known
organi c and inorgani c pharmaceutical excipients. Such
exci pi gnts d I ow, .ol ecu
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25 papanenionroL o R e bpiourh g eRaR IEHE Poeral
hyRE@XYeIs6RYibns can be, but are not limited to, about 0.1 N HCl or less, about 0.01 N
HCl or less, about 0.001 N HCI 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 electrolyte solutions,
0.01 M HCl and/or 0.1 M NaCl, are most representative of fasted human physiological
30  conditions, owing to the pH and ionic strength conditions of the proximal gastrointestinal

tract.
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including other excipients. The concentration of the surface stabilizer(s) can vary from
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15

cellulose, magnesium aluminium silicate, triethanolamine, polyvinyl alcohol (PVA), 4-
30 (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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polyvinylpyrrolidone-2-dimethylaminoethyl methacrylate dimethyl sulfate.

Other useful cationic stabilizers include, 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 chloride or bromide, coconut methyl dihydroxyethyl

ammonium chloride or bromide, decyl triethyl ammonium chloride, decyl dimethy!
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CH3; (iv) all of RI-R4 are CH3; (v) two of R -R4 are
CH3, one of R1-R4 is C6H5CH2, and one of R -R4 is an

v cipakkel -ghaiaypek; seven carbon atons or less; (vi) two of

R -R4 are CH3, one of R1-R4 is C6H5CH2i and one of
R -R4 is an 25 alkyl chain of nineteen carbon atons
or nore; (vii) two of R -R4 are CH3 and one of Rl-R4
is the group C6H5(CH2) n, where n>l; (viii) two of

R -R4 are CH3, one of R - R4is C6H5 9

R -R4 conprises at |east one E‘J >§z 91 US
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c hlkpdxﬁhb@ilkyiﬁﬁlhﬁmmbmemcshﬂt and/aten @@&ﬂi&cd’lﬂalkyﬂ@)momum salt,

T
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055640 oL BTy o o ..

C miQCivdamedimmnpimmbbmmld#e,, dOQMbpmi uethyammeniem chloride,

Y AL ORISR orod YT i, s

hyﬁky@gmtmlard@omum halogemdes tncetyl methyl ammomum chloride,
decyltrimethylammonium bromide, dodecyltriethylammonium bromide,
tetradecyltrimethylammonium bromide, methy! trioctylammonium chloride (ALIQUAT
336™), POLYQUAT 10T, 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), cety! pyridinium bromide or chloride, halide salts of
quaternized polyoxyethylalkylamines, MIRAPOL™ and ALKAQUAT™ (Alkaril
Chemical Company), alkyl 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 alkylimidazolium salt, and amine oxides; imide azolinium salts; protonated

quaternary acrylamides; methylated quaternary polymers, such as poly[diallyl
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like. or u@eepﬂlrhﬁé%?Hbl e formul ations, the

CONMpPOSjidyi oy QAL se al so isotonic agents, such
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cross-1linked
(vii)  two of R;-R, are CHj and one of Ry-Ry is the group C¢Hs(CH,),, where

n>1;

(viii) two of R;-R4 are CHj, one of Ry-R4 is CgHsCHj3, and one of Ri-R4
comprises at least one heteroatom;

(ix) two of Rj-Rq are CH;, one of R;-Ry is C¢HsCH,, and one of Rj-Ry

comprises at least one halogen;
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irroc B SR il SR Epy e FR e g, '

c Qhﬂnmsﬁlam&hlonﬂﬁteﬂiy&nemanmh dihpdrpchdorsie sgueniding hylrochloride,

oByHdas R Heaafe s SR RRERIE e B R s thiofd2 00 19
t hethgivenzethoaip cédaorxdﬁ raiﬂmnmmmbrnmlcagelnﬂmmnélm chlonde,
SIS EALI, SR ES a0 c By A8 B traiREifn bachic,
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es and acr ai t abl e carbonat es and
b| carbonates include, for exanple, sodium carbonate,

sodi u Mg o cl:'f%CC QA5 z%rs PPl ery%Expa%fbaa'h@/or &th@iﬁ:'ph&% by

blcarbona €, nhmgnesi um carbonate, sodi um g yCIl ne
caerchmnaetsdmotm hytbq: o Mastioh fratcesurfanedtahitigeTh prsdnewn PhoFaRcstical

Aleg(cexﬁnggts an(Farg desgquLe\é ih B&ail in the Handbook of Pharmaceutical Excipients,

published jointly by the American Pharmaceutical 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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coupl e may be present. 25 The conposition of the
present invention nmay conprise also a carrier,

,“,taiqhwanig W@,ru.?evehi cle (hereafter, collectively,
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carriers") nanoparti cul ate conpositions can be
made using, for exanple, mlling, honobgenization,
precipitation, freezing, or tenplate enul sion
techni ques. Exenplary 30 nethods of naking
nanoparticul ate conpositions rgrregs F l%%ldNo r}:\;gg 0£R¢ Us

patent. Methods of maki ng nan [
are descri bed also in U S. Patent ﬁoomeyﬁﬁg}(%@g ]%%CT
rece :

7)
5058 0158 S g sredan I B ik 2 cqmpund Bl
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%X(aﬁﬁicent a‘gatlg Ipf:rﬂmhé hgmtsr andiotther e:tchmq:rm Suth engipdents are known
G er T‘N“ﬁ’f‘g% yea? tgﬂmy gwth( rb?‘;?%m%an Bt ensur(e):d by the

S persion ma IS wat er
Eh@m@.abt vaabe&armamdml zrnrddutrfedgal agepiszaich as parabensy ehjernbutanol,

ast st abi. | I

d)gﬁttﬂs’l sgt (H?ng g Cl%r sge g“r'e %{:fa?genfo%luﬁatgﬂté éﬁre' c§a§§%hon may
Compasd aﬂﬁb nmtds:hc mgtﬁtsmclimrsagars sodisroehlotidd aid the hike apfitagents for
attri e [ n ulRBum
Eiofoltome taa"tg theah’\glgﬁe et agJ%F%glg Fagﬁlg?eﬁﬂ%gﬁr%u%%aﬂace
smatmstleameramtgdpusl 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
under $ixamgles hefilling aamty atsdactgse moagkydeait lactopgnhygipyiyand
rr\l/anous rclnegtexgllln 1e906¢ ﬁ entgrgﬁé VRSous SEIUFAREs 4 ctdi®linked
desired size R suc vent the partigles of the g
dpiﬂymlgdp)srohéoncamlcrdmysg@pu malﬂté«dse,agqgh apshvicel nPHHY and Avicel

ce of t ﬁro@mv
B R e R, sl EHcl oSO RABR cclTREMAP
28MECEYppreci pitation. This is a nmethod of prepari ng
stabl e di spersions of poorly soluble platelet
aggregation inhibitor in the presence of surface
st abi ISuztteblé $ibrigants, owhidivg agentsethatcagy qnghejflowability of the powder to be
stabili enh t facANY
et U O 86 BB AT el Bfaracid
i ﬁﬁgﬂesmhmear&cﬂclammhmdamlgsles, for exanple: (1)
di ssolving the platel et aggregation inhibitor in a
sui tabl e solvent; (2) adding the 25 formrul ation from
st ep (Hy)antpdbsa»fsméeumgnsnarecaoprpam@l orariaficidl ewestengh such @p Fuceese,

E\bl lizer

itol, sodlun’l sacghangx, (?yclamate 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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appropriate non-solvent. The nethod can be foll owed

by renoval of any formed salt, if present, by dialysis
gy by g afy kidagion and  concentration of the di spersion

y conventional neans. 30 A nanoparticul ate

conposition may be forned al so by honogeni zati on.

Exenpl ary honogeni zati on met hods are described in U S

Patent No. 5,510,118, for -28 Date of receipt: 16

Novenber 2007 (16.11.2007) PCT/US2006/ 019

Mai | Label No. EV 825394291 U "Rf?%%%‘ggg%i iﬂgggll,‘é?

31,599 PCT "Process of Preparing pedfre et e

Conposi tigns Cont ai ni ng Nanoparticles.” Such a t ho

conpr FSUPh BRSSP PP B tosiAst P eRe” BeRverater

MR oRGRYd MA its B4lisPothé@leste oflparhliydtbixgbetizdipaxid sunh asteudylparpben,

foll owed_ b bj ect i h i spersion tq
ioboB aicpal O & beny (erual oS RS Frrdnds dpehes phenoh
dpedtérRaly ebhguhily@cihyscyengkonint ¢hidriglesi ze. The particles
can be 5 reduced in size in the presence of at |east
5 one surface stabilizer. The particles can be
cont aghRsbiddituent® iRlude phaviecesticallg acceptilslbinertAdies, wich fer
before or after attritipon. . Qther .conpoun .such a
e ereialisa e bl sBritres §Psis oA IR S P e HhatF
OHixtu?eh of @hy & th€fordgbing. E;t(ﬁﬁplésﬁﬂldﬂhémxrinqdumgwrystalline
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trsilBlgse. fesh@s Awel%ﬁallﬂéﬁn Y‘ﬁﬂdgﬁﬁ‘?ﬁﬁp%s%ﬂ’%‘%seﬁﬁg%"i red
10 NAGRRAELICHL BLAnARIRRSidd FiBmiafosEY DEDD B ibabit edcinghosphate
l'iquid (SFL). Jhi's technol og){)‘ conprises _injecting an
ofuglas Emenmpress Garrnatielersh; seibilel Bisrase: apdglubsst e et
aggregation inhibitor and surface stabilizer(s) into
a cryogenic liquid, such as liquid nitrogen. The
dr opl eduitalle disineegpantstinglede lighidy @gsstinksd pelyvinyl pyrrolidone, com

I BF?RIJ’B&EO- &zgat,%aﬁe@&r&?bdﬂtm&ﬁﬁé‘d&%s,@fos@nﬁélld&e sodium, cross-
suftficient to mnimze crystallization and particle

15 gpoviddne, sopiym staseirglyeelate gndapdires therefur ed parti cl es.
Dependi ng on the choice of solvent system and
processi ng conditions, the particles can have varyin

parti cExampjlgs ,olf, ﬁf(gqrbqjy'qm pgentsREe sttepiesgeptyou %sbl:ch A3AR gangz acid
{”ﬁﬁc{ angt@@r E?Lrﬁgﬁlﬁe{ HuabilesRxael aqidHZiﬁcﬂlfxdb?mﬂ 'b)ta'nmtl‘gs ciltric,
at avoi d aggl oneration or ri i ng, 0 e rticles,
s Al e AT Ry eBEk B oL B g s P s s p sae
20 T GERAIGHHEE andicaflonftediAcluds; &F ekdingle, eadiem esrbonasd, sodjum
nanostructured particles with l%é(at l%‘i enhancegal_géjngeago%ium
abisarbonayRpotassiyn FahanateaRYBFUR P2t AR BT ’

anRRY Mk Qhibondd, Uaife caffonSte 38 fiHictathosat UAltenativelly, dithethe
pl"at el et aggregation inhibitor and smljrf ace cent
s sedipibiarboagte safepoasns|of s STTpVess et §OUPISBAY P RIER ¢
substrate. The solvent is then removed by neans such
5 as | yo%ﬂé !:An%p%ts{tigr? op t51e 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
30  methods of making nanoparticulate compositions are described in the *684 patent.

Methods of making nanoparticulate compositions are described also in U.S. Patent Nos.

-27-




at nospheri c freeze- @atgofwgeeintt 16 Noyeanbee290] ¢16.0162007) PCT/US2006/019905
nanostructured particles remaining. Another nethod of

form ng the desired nanoparticul ate conmposition is by

£9mp) at-p-pagyhst on. Tenpl ate emul sion creates

nano- structured particles with controlled 30 particle

size distribution and rapid dissolution performance.

==

P T

The net hod conpri ses preparing an oil-in-water

emul sion and then swelling it with a non- aqueous
solution conprising the platelet a

i nhi bitor and surface stabili glleﬁp( %*f’ﬁg%#\%e %;g?
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f 1515teﬁdziﬂgﬂigsﬂid’rﬁhhlbimrp&ﬂf&msabrﬂ iger(cemgositidnriuring the eiae reduction
i ntranmuscul ar S ( n Killed
SHPFes rml?rsaersr&r}s ca% Pe %grr%}oﬁs ﬁl@?%ﬁmuo%glg ot Ml l:f%t@% énsog:e One skille
15 r aahrazirt would hhddrstandaloay itandy\be thecasd that, !(OBo‘gmg mlﬂrneo\%@t particles
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[ Wﬂ! g er N S’rﬁ%ﬁ‘F f‘gﬁugg?&?o I%ucﬁ%%géut %I lt)dh : 't ke. The semay
naasepanteil and ased inctberpestice |06ﬁne oemeﬂrb enventionj zed in solid
or liquid dosage formulations, such as liquid
di spersions, gels, aerosols, ointnents, creans,
c ont r oAhatleer nRfhodelf Eamingftor desiredriapepartionlatercomppition is by
20 c%r@érfn%?% RN +éﬂ¥o%%f$>%£?rﬂgasubmspeltsﬁﬁ£ &f dp':oorly soluble

ayed el ease t1ons exten
r pram eggregation mhibiersin tapresande|og syrface sabilizer(sy and 0a¢ PrgRETe

mc&(lﬁ) (il aw-eﬂfuﬁrcﬁﬁ LGRARE a@RH a MM fFRr 85 dRL ﬁﬁrﬁﬁsolvents or

form Conpositions suitable fo
paolebitizaddieavyneteltimpyritipay Sechrimatiacs Gompasesy fB@‘F’@H‘P]"y (bg

a%&?&% ;? ke g?attaét a%&e@a%Uﬁ fHitbiBf m"é‘%ﬂﬂﬁﬂ’é&%ﬁt 89 hédin® th

|spers suspensi ons or emul S|ons and steg
25 p(ﬁ«amragor fromrstapd Rite p selatiasropmpiging atdeast enejshifase s yiger; and )

l'elt‘, Qﬂ‘% tgé forﬂhﬁ@&{ ﬁdn?ﬁép (2&%@9@&&3);)%@@ hB@-Eﬂl@ent The method
usS dand non-aqueous carriers i luents, solveq
can be followed by removal of any formed salt, if present, by dialysis or diafiltration and

concentration of the dispersion by conventional means.

30 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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(propyl enegl ycol, pol yet hyl ene-glycol, glycerol, and
the like), suitable m xtures thereof, vegetable oils

FrEeTc R EStGR a8 gkt ¥e=oi 1) and 30 injectable organic esters
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such as efhyl "l eat e. Proper fluidity can be

mai nt ai ned, for exanple, by the use of a coating such

as Iecithin, by the mai ntenance of the required

particle size in the case of dispersions, and by the

use of surfactants. -30 Date of receipt: 16 Novenber

2007 (16.11.2007) PCTI US2006/ 0899ers MahdabeldNo. B §25394291 US
Label No. EV 825394291 US Attorney 4imrenDogset No. 231569 PCT
PCT SO|Id dgsage forns _for oral adm nistration
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si |'i ci gnolttek ﬂleth()ﬂ))f fohhiﬂgﬂfeﬁiesxﬁdd(iﬁn@ﬁrtlculate composition is by spray
car boxymet hyl cel | ul ose, alignates, gelatin,

pBeerinergip agwééfﬁ“ao s téchnglogycempH3eg njecting an orggpic or
hergRfshqitots soRldioh oﬂﬁe glabele bftregali®h) inBibfdrin® Girfdck Bgbilizer(s) into
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pol yet hyl ene glycols, sodiumlauryl sulfate, or

m xtures thereof. For capsules, tablets, and pills,

the d o&ag&mﬁlmem&arymyhmﬂcgg tc BIFlp mltsaaa;bd frf:mixigigll?ig enay 8lso be
2Rebitel S0 LRI bR A STl LR sl

S Uﬁﬁe:nmpom mkaygraum@r-rmndble,l ankydreus, drgaratd dr Ongaxwaquoummnon

p el a at.

f 161?1?}% plre%‘ée)l/et %%gr& aHch 1nfx)1ﬁ1é$rr{y38 E’lfrtag% lablp Zeﬁd‘i}% agplaﬁlg g%%to a

t bryogamic, subumate. a'me vl vent lsohenotrhewedbm Iveamt ssph @dmﬂmlizammg

a a l.si fi . . . are
o PR erE SR BB resG oSBT s

ethyl acetate, benzyl al cohol, benzyl benzoate,

pr opy| Anwlgrymetiod of fadmmgtthd @nle@ll napepiarticulate composition is by

template 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

comprising the platelet aggregation inhibitor and surface stabilizer(s). The size
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groundnut oil, corn germoil, olive oil, castor oil,
and sesane oil, glycerol, tetrahydrofurfuryl alcohol,
FrE utﬁﬂ'tY}?t hyhemﬁglnycols fatty acid esters of sorbitan,
m xt'ures of these substances, and the like. 30 -31
Date of receipt: 16 Novenber 2007 (16.11.2007)
PCT/ US2006/ 019905 Express Mail Label No. EV 825394291
US Attorney Docket No. P 31,599 PCT One of ordinary

skill will appreciate that a therapeutically effective
amount of the platelet aggredatPrEhMedhrbs! NorEX 435194291 US

det er ni ned errpl rically. The pl at el oy RoghstNonP 31,599 PCT
i nhi bitor he a conpound, for exanple cilostazol,
|d|‘F“btﬁ‘r“8“ f){)tlhﬁpmlclew a Idgecé EF(f’l“llt oithesize ofy esqmulqlwn droplets prior to
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si.tion and t hod of adm nistration. The sel ected
&83@@8 P@ﬁ%ﬁﬁmgﬁg‘ﬁg‘fogﬁ-e depends upon the desired
therapeutic effect, the route of adm nistration, the
pot enqyie Givertidntphside Aniethdl ets:ﬁﬁhsmtgahetcmtm@mroe gatﬂ €ffective

i nhi bitor, the desired duration of tr
10 smeupt ?fa@empgmcﬂageafaep%t%" comRptas the BE? "E%Ht"ht"ﬁ‘b“‘"

such anounts of the platelet aggregation i nh| bitor or
such guboathposploasf the preedit imentivn\tabee fofmdattdfofadiRinisfration
the daily dose. It wll 5 be under st owever.. . .. .
T & BT BB SRR, OF PSP i 1 SO, liquid,
pﬁtaéreﬁtl fcw'rd Ivaglhmp)emmupmmaaymlyebqplanl& Ibeatly ¢¢.8; intpowvder,

15 (}l Ptmerz?t c{jrgtg )%f thcta Iy & intr c1skla [1 R tra% t?):lrt]e%h%,%r ?op]gcally and the

respehse’ Perac

digkent or conposition errpl oyed the specific agents or
conposi tion enpl oyed; the age, body wei ght, general
heal th, sex, and diet of the patient; the tine of
adm niThe naridpanticulate ubrepcuftioadm e Wilized ingoljd aiiquidalosagef

etﬁ%g&'io o0 Bln :}sr] ﬁ: 1%[-1 ﬁéglts AERL4 Q%Hu%}né @F&@L tcBher rolled

Uraati on of I’'ve compgoun ised
20 cmlebierfatnudations rfaSt:mpln torjulatiers, l\wnltntheﬂl éormhiatierisetablets, capsules,

a ' . n
N e o s A

A@gndgtéctnis,omxbdwmrmdtam relGasepod coritoled releaseAormlatigns, ﬁ’Ct he
present application, the term"active agent” may refer

to the platelet aggregation inhibitor, nanoparticles
conpr iGammysitipas Spttdtlefoeparaggnleglacttcxnnnamhmbmemhy&@lpglaﬂ&y

25 ogcggd’tab(féjgmy Q&e&ﬂaotr nB‘t‘?—§qt§oﬁr§@fum,e8ﬁgﬁe?§$ns,asfu§;%ﬁEtons or

emulsions, and sterile powders for reconstitution into sterile injectable solutions or
dispersions. Examples of suitable aqueous and non-aqueous carriers, diluents, solvents,
or vehicles including water, ethanol, polyols (propyleneglycol, polyethylene-glycol,
glycerol, and the like), suitable mixtures thereof, vegetable oils (such as olive oil) and
30 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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the prevention and treatnent of disease states
depends on a variety of factors including the rate and

R R T ) i gelivery of the conpound fromthe dosage

Pt Ufg??h;tgptﬁwgatl ent. The conbi nation of -32 Date of
recei pt: 16 Novenber 2007 (16.11.2007)
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Label No. EV 825394291 US Attorney Docket No. P
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present invention. -34 .
As used in the present application, the term “active agent” may refer to the platelet

aggregation inhibitor, nanoparticles comprising the platelet aggregation inhibitor, or any

other compound that has a pharmaceutical affect.

The effectiveness of pharmaceutical 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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15

plasma profiles in which at least two higher blood plasma concentration levels of
30 pharmaceutical compound are separated by a lower blood plasma concentration level and

may be described generally as “multimodal.” Pulsatile plasma profiles exhibiting two
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-36 In yet another embodiment, the present 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 invention provides a method for the
prevention and/or treatment of ischemic symptoms comprising the administration of a

composition of the present invention.
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r eI easleecanisettli'e@laotaipwd’llci prgdt@dcﬂ byithe mwylifiod rtdf@m ¢agppositioypon

i ce.and [ X

ma eP lsa “ol?t'? aﬂ*% ”8@ cfhsg)lr(ggés coatihg may be
padsisistratianrof 2\60 eaowe B dpregrefotms glv\enesno}ueawunfhe miedified gelease

S gct ! io%xt g%f EhQ Yesglt g}vgxt@ﬁ(#sepsahf ggrlg gge@l}i f&l a%ufx&émﬁ%%telet

Par’ co rel ease coating may
beggncgset uﬂnbrtmeﬁrzrhxa:mimhetnlol of its saignddavatives hat i s
sufficient to yield the desired tine | ag between
conponents. The lag tine and/or tine delay for the
r el easAcaofdinge apbtherabrect of gy peesanti invention thgicompositam cpp bin

© 9:631%%1%8 E@&Q&Q%: g@!rﬁgkéﬁle%t YiidhitneAds B, eli'rmgdtéﬂﬁe!"\gm;l%s in

I'on o conponents, 1 ncluding
mplishy Eongerirgiorlevélpissoriatedawith theadmintyEationiof v ynee IR dosage

p icé-ﬁm%% vﬁ% g%e%%ﬁy @ngﬁhoé;nbﬂ’ogglgelggt the l@nﬁﬂ@?ﬁ%ﬂ’ﬁﬁ& bggnglded with

an immediate release component to hasten the onset of action by minimizing the time
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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e - Faponiggat ispmyfel)i bi tor, or nanoparticles containing the

pl atel et aggregation inhibitor, is released

i mredi ately upon adm nistration. Alternatively, the

first conponent may be, for exanple, a tine-del ayed

i mredi ate rel ease conponent in which the platelet 5

aggregation inhibitor, or nanoparticles containing the
pl atel et aggregation inhibitor; xpress Mall Labed Ng- EV 82 94251 US

substantially inits entirety i nmedtigmaypPoskgtdo. B3{,s3PCT
del ay. The second and subsequent conponent may be,
for exanple, a tine-delayed i nmedi ate rel ease

COMPON@BhctA® ingdsdientlS €4dhRBMpSHent Myl RS tRdaimé@r mffea:m For
ti me-del ayed sustai ned rel ease or extended rele

cHAPBITeHE STAPSRIOR Fay GRMPISE CAPRINELS GOTRRIHNEHRLY thw‘sﬁe‘cebr
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gre gation |nh|b|‘}§ is released in a,coggrolled
5 faxbK BiRredigat Affgrmald éﬁ&eﬁ?“‘ﬁ&?‘ﬁ‘%’d"@fc%pﬁé"a L SRMPPNERS
Wp@ﬁin@ﬁ}ﬁ%m&eﬁa@gl‘é@tﬁk iirthitir, ioAndnbpartidlés, cohlhﬁmtg)tﬁmlﬁlatelet
concentration curve Wl |

nature of t iwg be

i %rqgé%éahlgwt atloah PRESUPRSAVSEY COmRONGRt COMRILINEA AFYes

] iagfediedotile Biah ithequhtelétgfragdtion ihiitor, bhfanbpdgtidlés®@ntaining the
bet ween the deljvery éf%r]d t hus,al so the

n
a@??‘ﬁhﬁggﬁ%a?%ﬂlﬁpl&}rgu %‘6@ Fes @LH{anéHa }olqm'lgn tﬁeoplete%} aggregation
10 NARDRSY, bi @ﬁn@ﬁco&@ﬁﬁ@k Edn@nihgén Rkied ﬁt;lethentaggr &gﬁtHe(pllhtelet
i nhi bitor, i)n each gﬁenent na ntr ol

V2RBJAEATeR iffad E?fn?fd’é{“{ﬂa es a?ﬂﬂa‘%éf‘ﬁe H&'e?‘ft]aggﬁ%ggrh\l%ib'bt?r, and at
€& ofid sublue? Wﬁﬁt&omﬁiﬁﬁg hy pM&[elt eggmgnmm‘ inhibigor, or

t {
RTINS  h

Vigiedients mayfbehrktembagsdtmtnme sameresmponentathen the asting imgredierds are

- DA s R84 B BRARRA RO ol b

agcgmﬁgﬂbn @y be Bch:bhpirm‘d, byo for axanqiia at erdiaecsr cowpoanceragpensitizer
80 SRR Pl PR i b R 0
pbmhﬁiﬂebnharg:gltmeutmrefﬁecthhquf or, or nanoparticles
containing the platel et aggr egati on inhibitor, from
each conponent (i.e. 25 inmediate rel ease, sustained
20 r el easas aded hpreint the tqundemtmnger o fetsdo wagmmnéwhmhmj@a@le of

t ﬁnhaa%%% Hw al)sno?;ﬁlon a?cg(gljrpgoap : ﬁpﬂ?ﬂf alac t}ﬁ}“él lﬁ%ﬁs‘{ +n? bﬁf grgp‘g'tnggnet
andnspbne acrbgs thkeGiThedn peimgl, swhana himeaﬂ Eghanparpinglyd¢ i gie not

o l'j'le @ﬁ%%ﬁ gt(?gcsn?rsggt{l&e rsé&lﬁ?rgﬁﬁgl hbﬁ}vgﬁgekbmcludmg
admcmdas piat mgkyc‘ufdesa ngi- rrglll@urfefsggeemgmst those ghapeandic pegpatgd by
25 mggpgé%l e[tflﬁ %&xd%%fa%ﬁﬁ%@&h h?a\{t';qgcbﬂd’i Ansau@?b\ﬁ@m @9§%tan or

qe3iT ab recei 16 Novenb
ZQDIEer@llﬁttﬂ. 4ci® e0et) cyRCHop8 RIS indibixoG5P- glsz%mr@s@ inghitors and the

L%Qe and mlxnlxz\és §12t§.%%f}§1%i]e 0L1J$nese agents.

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

contained in each component may be the same or different depending on the desired
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%(éégg%a%% P % Eég%%rg éﬁquqné'q)g lthe e of different. Similarly,

JFacrylate pol ymers, diesters
ofvvhexpmbqaijbmména$e ig Fagilitatédrtryethie wolusion ofiA medifiesheleass matiol v

en% Befeagé/ 5fré§# ACQQJI %ﬁreggﬁ l‘hgg b%tcgﬁ(fﬁ%?lcd E%’/glrg giﬁcﬁ(lt,eean(i gmgunt of
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e

c ehrtiohlarsemphnenit. dhg Wﬁ&ﬁled Cféqapq,ﬂ"@g@ﬂ may kerRsesets Bl qagh) gpgpponent, in
g’ﬁyb%%ﬂF ik Slﬁﬁl:lleﬁ{ltgﬁgl’d tﬂce&elsﬁ'«l:ﬁﬁﬁe 18 H&tv8en components.
polyet

ene oxides (e.g. Polyox(r), -40 Date of
receipt: 16 Novenber 2007 (16. 11. 2007)

PCTI USiZQeOlgé 9;},% Wdor tirfle éela%' forlthe release of the platelet aggregation inhibitor

30  from cach component may also be varied by modifying the composition of each of the

components, including modifying any excipients and coatings which may be present. For
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pht hal‘%ﬁ‘?é‘“ hﬁ&{’ Cl%tg(f @{thgﬁ s%hlfa{n he d'g T e te;);(chgészg of the plasma
eWérdﬂaﬁ@dcdr@d Wilitbe influehded bg ﬂyelcotnblnmnl afaloEthese faCtOfS just
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phdtion) drtie: plﬂblefbggfegdﬂmyhhﬂptdr h:mlnatoe@mt:lps coztaltenmP hé%‘iﬂ
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rises a rel ea
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C oarhitinad{ the lagfitimemmondrowsdeleask endplasmatprofilesraaydre @P@eﬁay

be used. Suc ter ialele®

e

naﬂlﬂmoalof na®parseles mm;xmg theplatgltbasgraggénnophibitqrcfrom each
m:i‘1rer‘¢1’t’ anH ¥l‘g r % Op[-l tfre @ﬁg&é@? bR ypﬂet%ﬁ%éﬂn@ﬁ' uﬁxhﬁfne of

mﬁ are capa 5 e rel ease of

p Inato@hmbleagcgmgaz tho mlaﬁqlm agarcaatlordmbqbé?rs f Elmteh‘é‘rcéfr’rl?oi‘et‘ft (ie.

ViLr240f rllQase shéfﬁnedl\@fgé;e eﬁzg hEe hﬁéﬁ?prﬂﬁﬁe ¥ bERbRnbélsi.e.,

s PSR T ey ractice of e present invention

i havinglesibgit nawsnum)tor pulpdtilecia whqphﬁhq;pegtq'lyéltea]lqsmq@roﬁlﬁ may be

cel Illuslelg) 7 qeq %g%reg{f%gﬁfnlg@ 4:%@:3/{119 ®lg! titheds ong 3R} superimposed to a
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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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polysaccharides, methyl cellulose, sodium or calcium carboxymethyl cellulose,
30  hydroxypropyl methyl cellulose, hydroxypropyl cellulose, hydroxyethyl cellulose, nitro

cellulose, carboxymethyl cellulose, cellulose ethers, polyethylene oxides (e.g. Polyox®,
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include but are not limited to microcrystalline cellulose, sodium carboxymethylcellulose,
30  hydoxyalkylcelluloses such as hydroxypropylmethylcellulose and

hydroxypropylcellulose, polyethylene oxide, alkylcelluloses such as methylcellulose and
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(rmno evi ces e platel et
agiyr ageiti agpregativintimtikitor, conmwemtbe frst qompengst s relgased rapidly

m:%gr@fmlmggzglon%}ﬁm :h&saég H)Ql IP féﬂeh’%@&?ﬁé&%&&oﬁnme 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
30 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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In one embodiment, the composition and the solid oral dosage forms containing
the composition 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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as a result of the build-up of internal hydrostatic
pr ess ukedestrited hraingelow the present invention also includes various types of

25

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 include but are not limited to: films with the platelet
30  aggregation inhibitor, or nanoparticles containing the platelet aggregation inhibitor, in a

polymer matrix (monolithic devices); systems in which the platelet aggregation inhibitor,

-44 -




["&

10

15

20

25

30

shape providi ng a neRats of eceippalSNogenlive 2600 (1511.2007) PCT/US2006/019905
generated. As m ght be expected, the osnotic force
qﬁﬁ‘,w@pSe@, ﬁg,& ncreasing | evels of PEG content. The

| ower PE "8 allowed water to be inbibed through

t he hydrated polyner, while the porosity resulting 5
fromthe coating dissolving at higher |evels of PEG
content (20 to 40% allow the pressure to be relieved

by the flow of KCI. Methods and equati ons have been

devel oped, which by nonitoring ExpreeapandesatNe Ev §65394291 US
rel ease of two different salts (e.g.Audtkdy Bositet™NA&IP)31,599 PCT
all owed the 10 cal culation of the relative magnitudes

t dtdhndpRitlk1QToRhinhg Bt AghfedaliGNmhidR6L istiohiaitfed B9 a polymer
contributed to the release of salt fromthe tablet. At

| ERREELS dewges):polaremscploidal partigles or micspensansiates (microparticles,

%ﬁ?&sﬁﬁer@s"&r%ﬁoﬂahﬁ[&srﬂ&hé foARDT RRESoid hAd MR e RU&; E}Qtems in
gener ati on of | ow pore nunber density:

awhigh therplptelet azg%atmﬂmh@th@magwn@éﬁwpmewwhe platelet

Qi SPfbHoe BuBhbaihel By b BBIyhfh GARE corkifls PitydrbiR: &y
aa%g stat i c p(l?essurfel 6?1 zve |y ﬁgeg?%assé H*dhgp o
o'saabable addifiveong., asrgouspalyer, wfaptanbor phsti¢izegieie. to give a porous
I n I
SRl B TR Faee i ffhch R8P R IRE P B ?ﬁ%ﬁ*gﬁ“y
t@trob@ﬁbbihaewmm amg matroy dxgse); ¢WonqratEpsi(nizable hodwdissolve at
| A8 e R LA e AR aecgaion
aﬂnh(bnbﬂemecﬂmancaﬂwfoes wherke ¢celeasa pselisesntodiet dymmgalu e.g., the
vvater sol ubl e core. 20 Mnolithic Devices (Mtrix

&Mool ithic (matrix) devices may be used for
controlling the rel ease of platelet aggregation
Iagglr te)g);t?elrc%}‘v?rﬁ megt a(ngar ! {agrses S pntvgrlltﬂ)égcgrll %(%%021&18 gﬁe o} release of
tisieweaﬁgre@haﬁ inkéblityr, eaagnopm-tnﬂabcommeg dxarpﬁmelackgmganon
evices, .and th an_acci d.

PR D OB HE tarss Mo ims BaL AR Tl AtrBater B fon o

Wﬁdibbﬂﬁ&le@éoxﬂalmﬁg &fe\pmtéletdi@gllegﬁldnsmﬁmtormt @seiistant hate, sthets will
a devic t he ct| ent %s rs(pr se as a dis r1pers on
Y MRS AR TE.0n BT, S e g i tion Sradients
f o 4MadiveYeat iflg 1G@IR ECssbay, @t. a pol yner/ pl at el et
aggregation inhibitor m xture or by dissolution or 30

mel ting. The dosage rel ease properties of nonolithic
devi cepol{@¥rs Reddf Q@Miﬁéﬁtreléﬁ)&'&oﬁth@s afeQlebdabdrily Vio€SmpdfiBle, and

pl at el et aggr egati on i nhi bitor, nanoparticl es

cisisely bipdrgradablep Examaples of bothmatrelly eeurres eplymersygch as

l\ﬂ\ﬁﬁaﬂ:g@t@ (?plQI?C&rE%atlén FO6H & Frierrhddad A0 0dR%00ivision) PRifadelphia,
Mai'l Lab 825394291 US Attorney Docket No. P

3VS89 tetimdgeliulage meghenically srhsiopisedio, subienea siged, pansous based,

”Bttxe'illi&( la%x dlkﬂérstxd?ﬁ) SR AsPEynBRIO Py Bl shetfR thd MRiragit® (Rohm
solubil'ity in the'sink solution within the particle's

pBhé'nne‘Mm?mt,ad@rf@%0§9°‘D’f@éf>tla5¢,tmﬂslsﬁcwal@fcopolymers 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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udr agi

RS t han_ Eudr aglt(r il eat est
.(mdpn@d@élygaﬂw redgase efwpdiftepgnt f%%&t‘eg s‘&&f@émﬁ'@ 8‘1a he
V@Jct%ﬁfmﬁ st;tﬁ@}emlv@mdgmma& thd ‘Botfn(b&r{mtd puknpirfpfand irsiisyiré diffasion
I n e matri x al

di ssol uti m acces

LemiouteR i R lgReR STsRt o e et &t i T3 el PR R es

1ﬂcr€as§& tbdat/ reétfﬂ eﬁfeﬁti‘thzfd WaEranb p6rb diffugibh dbaoslwt ge&hht&)nfdfbnly a

armaceut i cal coatin e ease W

B‘ewmn umhepdensify aB’e‘Og‘ﬁ%‘g‘&@d" g?A}’f'}?%‘i’}Pf“ac??“‘"?“‘
gﬂﬁﬂﬁ(ﬁ'ﬂattzlg egualll; &Cﬁmalﬂileaﬁd’ dhe bﬂlfﬁp&{f Gyldreﬂama)resstire,mod'evers

et ween t 0 rs with on
SFRSHRRRY s omone B et P ity biafer P -EhA £, off
Shiydrai€d FInd wasHorp baoed @id lasg gerssgat tb omflowlvif kalt Blence Tdl{hgugh the
was ascribed.to di ff I ev
2 PSTATC BHTPIRE éncberqsell;iﬁ% nbpgre r{% l%er ‘leoaﬁmgf n%:? V&H’@&l%ﬁ@ﬁ Was the

C Odifinsrit lrﬂ@sefneanam@inym bsémﬂtatreihest mggnegnehas alsp bagh rdpiortest for
mat ri x ?oate naL  sont aining no platel et

aBFEEY °(§r‘f°?tﬁ‘ﬂ1“5| twc??erg‘%/l ¢&Fst. such a device was

constructed from aqueous Eudraglt(r) | attices, and was

f ound [ Hious 30 rel ease by diffusion
of t he&ﬂf@ftglc evgﬁsg{iggalgl S Rhi bitor fr omyt he core
through the shell. Simlarly, a polymer core
cont ai i ng. 1.h l.at el re
R s
( Agerdghtidd BRbitBSTdr USRPAGicBL Qg%nmﬂbp platolet pggregatigihimhibppy. This
EV 825394291 209 i .

¢ SROSON PSS s??’eqn% Hqg%(ly Q;Psg L fabﬁﬁ; {;n{i;r a8 E’e@é &OQ >

astric fluid
Tlasd thatdengef ofianlacademtabhigh desapt thetedould resab gfloé’gth% fugfyre of the

I n o k?) s orogg@etss%rvmr v1ce(fs Po? Pl:e@én‘?tlh X\SPA dHl@ce e abhve agent is

usi on process
t tprdwg las 4 hispestiad wl)thnarmb plob'mr metry and dheyrard ypigliv fermaddy the
S I?:Sr'npre‘ésmn ofa polsymer/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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decrease with tine. 5 Mcrospheres Methods for the
preparation of hollow nm crospheres have been

. h e Epier i Bedag el | ow mi crospheres were formed by

preparing a solution of ethanol/dichloronethane 10
containing the platel et aggregation inhibitor and
polymer. On pouring into water, an emnulsion is forned
cont ai ni ng the dispersed pol ymar/ pl at el et aggregati on
i nhi bitor/solvent particles, oacerv t|

c 0
process fromwhich the et hanoIEX‘P‘&Eﬁ Mpy La u%% 3@842911)?
preci pi tating pol ymer at the sur f ad¥t OUFyPﬁ%keél abIPFC
give a hard-shelled particle enclosing the Iatelgt
agefeeatian inbibiton e e POIYMER BAHK 9B dn the c4sp gl porous matrixes, the

%hﬁbih%f AR B Iutibn Gakin bR RRRE ffe tneditk N0 BRS 2natussisy of
en denerated within the partlclegg{gﬁ%u‘? c{? heth
dhe neterk dto a;gapatas grentiandbrarermeahiiity pifhe PEAFT verether
tﬂ%ﬁlgﬁlcﬁéggfeﬁgt%ﬂﬁhlglk@ A RbRPaicRE esitainingBe pheddt aggregation
ere reduced pressure, then filled & e of

e o no s Sarabmecy GisolaP el ety b Rhres o
ﬁllﬁh@J RhreaAHneaMiloR br halopaities contsnifome platefet taggeegmner
orous matrix-type mcro ﬂeres have a fﬁf tamn
d!ehlémrb do SHW/ athe platefs) a&gf?ﬁaE?fb'é'B Pre@r RFBQRArtisEFS containing
ﬁBﬁ{eﬁ:@' aé@‘eﬁiléﬁ%lmt&gwﬂm rﬂkéﬁ:@bﬁi scfhgg)h&mtsi(mnnechamsm (in
bitor and in eth g(#ﬁ@ ﬁ“u’% e!; 1 be
wa@ ebsenqewép@'teﬁampg*&r ’fOPi!}g@oﬁf‘? R S Y
ﬁm{p%éé{@d By L PRkdhce UaAHEs PARdd hahe frfaciggetd dedic sethef
e m crospheres was as fl oa{?l n%gﬁl atglf: % E%g all)on
i Piptelst qasrega‘m iplbifor I \pARARATtCISS CQPanIpg, f B PRIER %5
Pﬁﬂﬁgﬁ&t isd63¢ BEScafi e AN S/ith FluRitffAe the REvinmangecrefing Ithmgate of
such as, anal eS| cs and rg | depressants, etc., by
nisigase ftheplat §‘ta§f=’r°5‘?“r‘?ﬂé{8’é 195 pol y(acryl ate) ester

| at ex particles prepared by aqueous emul si on
pol ymeri zati on has, been .devel ope h
hen A SO0 @ HEARAISAT Gk DRCHE YR Ak & Ractant or
Ea Eu;umfc ({.8B4n ﬁgdd@fluguﬁl\g\ mnggmcggeggmag) toantthg |d¢v1Ccs 5@«1

te of ;recej venbe
PE‘,’??“&'BQ@?YW@]_ gc%eansdo ePhaPce eP?rfneab(ll]Ty (ajt% é@) @contrast
E}Sﬁitﬁa%rsl‘yﬁdyl belfagitVe, Nal sithpy S%BMIMJSHH%DD @mh éynce decrease
Docket

t
o Brneg- g ectE e pyrmei m el Pl oy Enfe) 11 was
I nbted tHaothe Reyichifip/cPEGyiacrsased the Ipemeslblbty off (atiky! cgblulnge fHey e
tt h dt
oyeaet 3 deton gfrey ATiEy AR easitl ARRRTTH- Sl B BT
I rrlétmbd:d théir Bdrhaqimdmeﬁ)ome@anﬂmmbe hweorb@f@iFCWIWak oEs

t g %ilh 5‘? @Etéﬁf)gﬁ?%%eglleﬁttqf ity g%l%tai)lﬂg' \bzﬂgg Q kds Qi of e DRKAG

decrease in thickness caused by the PEG leachmg This was evidenced from plots of the
cumulative permeant flux per unit area as a function of time and film reciprocal thickness
at a PEG loading of 50% W/W: plots showing a linear relationship between the rate of
permeation and reciprocal film thickness, as expected for a (Fickian) solution-diffusion
type transport mechanism in a homogeneous membrane. 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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| abi |l e chem cal bonBate ofreceipt:ali6 Waveimpekr 2002@6. pr.28p D PET/US2006/019905
froma substituted anhydride (itself prepared by
reacting an acid chloride with the drug: methacryl oyl
gy pi§ M @r i demaRgyihe  sodium salt of methoxy benzoic acid)
) were used fo forma matrix with a second pol ymer 10
(Eudragit(r) RL) which rel eased the drug on hydrol ysis
in gastric fluid. The use of polyneric Schiff bases
suitable for use as carriers of pharmaceutical am nes
has al so been described. Enteric filns 15 Enteric
coatings consist of pH sensitik@resoMpidakel NpyBY 835394291 US
the polynmers are carboxyl ated and AtpreyRocketdfoyP 31,599 PCT
little with water at |low pH, while at high pH the
peatly steges of thgiekpesimeat(gherflpwsefahd platgjetnagergiasion inkiibitpr ard alyecthe
PRdw Ohe PE@ﬂBM‘&]& M hSELELPHE R dg,%fgl maplme béhebRRRbAor
intact 1n the acidic environment of the stonac
preonest inrthe @it i byildingeup Caffelne twhegused g7 @ parmieat, showed negative
' ARt Mo dbRbR bPnRWds FHITRne Wt kRS AOIRE(alib AL

pl at el e aggregation 1nhibrtor, but to dissolve
5 i enchtbhted arimepaamtloalcwfémem\m thersyatam, apd thatfhisiwas alse p frature of

3 @fe r%ﬁ%%}{%ﬂﬁmugﬁbtjgﬁé}h)g&\é'fﬁﬁ§wgéh s T EYeat fT nggamve i lag.

res evi ce but contains an osnotic
agent (e.g., the active agent in salt form which

acts tﬁe'eﬁ’eétpgr a\t}@éd%rf;&m 5@3y¢§b‘ﬁﬁoﬁ#&?$hﬁ9 demlhum,eéh a

a sem - per neabl nbr ane. ch 'a device, ca
einuestigated: Yt v@rﬁmgb} thas surfactantmayjaereese s crirase aate ‘Ffrael§‘§?}P‘e

10 a}g&%ﬁ@&ﬁhﬁ it (;rnl'aﬁbptanf%leg St YMhe ?)nlteflé? Egﬁ&ahbl? inBfbtbsY By

" out o device via an orifice o
ddegaesible me«phanlsm 49 ingerappdesolybilipation o) inguokdiwedtability' to the

V\gllg%)ﬁﬂtoh %dﬁhﬁldmﬁ') bgre mnﬂ{xorﬁaswgs{xﬁ oF alrfaCaRtNERBiME SFohaad

can have t ecreaS|ng the osnoti.c

pi*)é@mﬁ“éh%“‘éfhahgmnboqaﬁ‘é Rai 198 piepisingd By Sarpitel flrybipgeTen as the

V?l'aleﬁ:t 5%% afiohlinkiBit&t, Aid aﬁﬁﬁ‘g@'oﬂurfa@@mﬁﬁl@ﬂ%hclﬁ@&lhat 1mproved
PCTI US2006/ 019905 .3 | ER Express

15 ng@pg rbthe pblegled 1oopdy)q pakal 1N@§q%1nmsaé%@tagmgatllgn Imhlbltor

31 A9 iRF Y ing itHhk 61@ Rélbasy Fhd AiFrudidn, HitRr GaN S MtRAPdoRTolled),

constant, and there is an exgess. of sol | at ed
s dithenginthe effeqt pras graatprlar E‘t%ﬁ*@ﬁq@é@e‘?"@%é@ Pgn %*S"?ee‘ﬁﬁﬁfﬁgtest

C it on ettdsy ®hd lf}gh@se sWIBCHI® tIRd Wale rhdie Edhebly dleliBthe@drmation
sol vent upt ake. Electrlcallégstlnu ated rel ease

defdizuptiops ot PR afleving i dRsoBIBUBHIYP AfsardY Wﬂfﬁﬁnﬁ‘@e matrix.
20 PThi&d &%m?h%lte@vaﬁk ) aillﬂﬁhd'?%fs?dlf@ fllms Whizh l,m.@g be euabplfer,
an external electrical stinulus .is a | caus] n a
c Rirgaceutcal ppatingieduc ta the case with whigh HetPee o %%%ﬁpdé%d
| ithRerfapmt dsaPpssdd tesiifadtint{iree ddifferefices @Btfoutid between the two
polymers with only the Eudragit® RS showing interactions between the anionic/cationic

surfactant and platelet aggregation inhibitor. This was ascribed to the differing levels of

25 quaternary ammonium ions on the polymer.

Composite devices consisting of a polymer/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

30 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 pul satil e rel easBateprfeteipt: 16 Neyethbexop8D5(16.1 12087 dHCTIUSA006/019905

to their use in platelet aggregation inhibitor
matri ces, hydrogels find 15 use in a nunber of
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¢ontact™I'enses, and various sof t i mpl ants, and the

i ke. Methods of Usi ng Modi fi ed Rel ease Pl at el et
Aggregation Inhibitor Conpositions 20 According to

anot her aspect of the present invention t here is
provided a nethod for treatin patlent suffe

from pain and/or inflammation » Majl L gbsl o §Y§ Su201 US
admini stering a therapeutical ly ef fatamaydogkg i gf»599 PCT

the pl atel et a%gregatlon i nhi bitor . conposition aof the
pandsesied Wik a shelldhat was eededbygagiiic Huid e ratg phielease of the platelet

A&ms%@%l&ﬁormg fouﬂ@td’&qelﬁﬁvelﬂﬁ)eﬁlr(ﬁi’lﬁﬁhoﬂ Wﬁateﬂi’ﬂmtmg
i nClude a reduction in_the dosing f requg %%re&m
beiffesionpraceshthrangh the thilb apd wverpelyRropgyionat g e '?keess
S{/hdrkas TR ffeddeTioRDtht Béte BIBASH hd Burklith idv@ehse With Hina,

pul satile plasma profile or elimnating or mnim zi ng

the variations in plasma concentration levels. This
reducedisiaphe@sf requency i s advantageous in terms of
patient conpliance and the reduction in dosage

frequency made possible by the method of the present

I nventNieRoddut He prRParhtidABE Bollow Mmidfdspldrdsihag: trembésbriledr e
costs by reducing the 30 anmount of

- Bl Nt R Sogi by BaRE A el e Tsaadithyamepane

ageHiBrag Hﬁ%latél&'&%ﬁ}béaﬂbﬁ inhib$dr dﬁﬂtpelyﬁfer IOageugig intbbrater, an
Novenber 2007 (1 /,019905 Express

11 éyﬁ%é P 1 0
VB IsIon feformgd copiginines e )&P? Helet BBEERAP ™NG. P
3 %ﬂm&/&%ng Manél&etﬁi @J:da@éﬂrdl@nitypa IpRIcesS, froad Whiplethe ethtua eapidly
are wel | e VM S
t é}fﬂlﬁ@dpﬁj?c‘ll?lf%ﬂ ?r@?r at Eéaé: F tﬁF 8{5)6 et to tgwter?glaﬁlxs-geﬁefd epartlcle
I @hdéstngttRe praleRt adgRsgbtidhdshibite divsqhurdiih lledldby)rcpa@hann A gas
through,a water filtr t|on %éiw

. 1t p
S O SR prEepee R o gt g g gitusine
P irpehake Qﬂlleasa)bckn&hwbtdabe tHeauifave of the equedusghase. The

th th.of
aislﬁfé ?ph)g%g%Vecfuﬁféds &85838 Al ?l eﬁ%all gvmrtrés? t cﬂ%o#xl Fmrﬁoqu
Daptgododf diying iNotplatdlet alg@m%ioe nnhﬂﬁ@ﬁwés_ljﬁulﬁ]_m g&ov%yter Highly porous
PCT/ US2006/.019905 , Ex ere
LS BPR BU SRR ot A YRl oI P ek HERARE
| peepaikd py msscdengﬂempiteaetyggregaoem mhibitort and Ipelb'mer in ethanol Oﬂ
f o 11)1? Iv(v)%? t[hﬁ,gt?lsn%l dl?ﬁ(xéaergqu ¥oth ESBQ?)B dl'o h-:?sqg fdvd Phighly

N any respec er to provide
porous particle. A suggested use of the mlcrospheres 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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5 exenpl ary tabl et fDateof mteippns Novendiel 207 (5A1.2007) BGT/US2006/019905

can be utilized in the nethods of the invention. Such

o PRGRR ary «4 apkets can al so conprise a coating agent.
LT oy e

Yary Nanoparticulate Gilostazol Tabl et
Formul ati on #1 Conponent g/ Kg G | ostazol about 50 to
about 500 Hypronell ose, USP about 10 to about 70
Docusat e Sodi um USP about 1 to about 10 Sucrose, NF
about 100 to about 500 Sodium Lauryl Sulfate, NF
about | to about 40 Lactose MbhopkssMaildabdNGIBEME2550291 US

to about 400 Silicified Mcrocryst atdrs BketNQPS1,599 PCT
about 50 to about 300 Crospovidone, NF about 20 to

astmug aae @omivb@n@ sdlfoataty Rahdtefeasd T tiad)latkleOagprdgati@hiahibitér by
%ggl ary Nanoparticulate Clostazol

T%F‘gi’s‘%frth‘h?sé?r #2 Conponent g/ Kg Cilostazol about

100 to about 300 Hypronellose, USP about 30 to about

50 Docusate Sodium_ USP about 0.5 to about 10 -

Sucr oderugnhavebsen attpoledite PRlygEs, ad@lso gamomsrs hays Ygen synthesized

Swtﬁ QE)@ndeN: lﬁ@l@%ggﬂegﬁl‘?mﬁhﬁﬁfto%cﬂe@%&ﬁ Mﬁ'ﬂ@ﬁ%@‘h@&?prepared

about t o about licified cros stalline

oelw*mlb%le pk@wﬁtagsegath@n ahdhitor pipundiosdienpimpatide pplpmer by a

GHEM 0B, AR EGRE RN s By i
(arépardd DYOBAGLinR@ENAcIS2bEAO With U8 drgm: preghasryiay phleattfeqndm
godg.@l? g’a?é&%?eﬂ&&y@é%ﬁ@a%}/d) %gm%d Nofonﬁ) a %‘a’tr%?&ntﬁ) gecond polymer

(Eudraglt RL) which released the drug on hydrolysis in gastric fluid. The use of
polymeric Schiff bases suitable for use as carriers of pharmaceutical amines has also

been described.
Enteric films

Enteric coatings consist of pH sensitive polymers. Typically the polymers are
carboxylated and interact very little with water at low pH, while at high pH the polymers
ionize causing swelling or dissolving of the polymer. Coatings can therefore be designed
to remain intact in the acidic environment of the stomach, protecting either the platelet
aggregation inhibitor from this environment or the stomach from the platelet aggregation

inhibitor, but to dissolve in the more alkaline environment of the intestine.
Osmotically 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 elementary 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

decreasing the osmotic pressure and changing the dimensions of the device. While the
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Exenpl ary Nanopart i cDatabfreceiit] i6SNogentier 08 (16t11.2007) PCT/US2006/019905
Formul ati on #3 Conponent g/ Kg Ci| ostazol about 200 to

7 i 22D fREonel | ose, USP about 42 to about 46

%gg]lﬂ%at ér?§0"|[lﬁm' USP about 2 to about 6 Sucrose, NF

about 200 to about 225 Sodium Lauryl Sulfate, NF

about 12 to about 18 Lactose Monohydrate, NF about

200 to about 205 Silicified Mcrocrystalline

Cel I ul ose about 130 to about 135 Crospovi done, NF

about 112 to about 118 Nagnesim@}eﬁgmnqjaselﬁg[:g&tgmggugl us

0.5 to about 3 Exanple 4 5 Milti parddoestlyadekdl. pizatoo pCT
Rel ease Conposition Containing G |ostazol A

NHietdaPad1tim6 B Ak QeBiiefraf cbRlAR IR HRATIOE EAcOR of solid or
according to the present invention conprising an

i s aoltiop i the devippnblishdla release ratereraaing eapstapl| dsljyeing a

CRMRRNE]Nk] tol&%@&ﬂoﬂgmcdglﬁ%.t azol is prepared as
follows. (a) Immedi ate Rel ease Conponent. A solution

of cilostazol (50:50 racemic mxture) is prepared

accor gk Al ied sBad Fellibal 1 ons given in Tabl e
yl'p

1. The net enidate solution is then coated onto 15
nonpareil seeds to a |level of approximately 16.9%

solid i ' [ f :

(G at MO BHE GRS 1 i reBiee USRS lecolSi e R Rwen
aplipay; firr @sarbple fanremientaheledtab atirhulo$ ssippliedtchesingmnednget i@ pH. The
r el ease comnmpo t,..20 TABL I diate.rel ease

B RSN BRI Pt e P PIRR G f g copsant o
(pulgatileGeleasgtpaafile. 13. 0 13.0 25 Pol yet hyl ene d ycol

6000 0.5 0.5 Polyvinyl pyrrolidone 3.5 Purified Water

83.5 86.5 -55 Date of receipt: 16 Novenber 2007

(16. 11ydiagdels PCT/ US2006/ 019905

In addition to their use in platelet aggregation inhibitor matrices, hydrogels find
use in a number of biomedical applications such as, for example, soft contact lenses, and

various soft implants, and the like.
Methods of Using Modified Release Platelet Aggregation Inhibitor Compositions

According to another aspect of the present invention, there is provided a method
for treating a patient suffering from pain and/or inflammation comprising the step of
administering a therapeutically effective amount of the platelet aggregation inhibitor
composition of the present invention in solid oral 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 frequency 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 aggregation
mhibitors.
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Express Mail Label NbateB\e&iB:38N0OdmbS2087 (16r112907PPCREE2006/019905
No. P 3 1,599 PCT (b) Mdified Rel ease Conponent
- :ﬁﬁwqjqikﬂﬁpazppwﬁqgga|n|ng del ayed rel ease particles are

' pr epare aflng i medi ate release particles
pr epar ed accordlng to Exanple 1(a) above with a
nodi fied rel ease 5 coating solution as detailed in
Table 2. The immedi ate rel ease particles are coated to
varying levels up to approxinmately to 30% wei ght gain

using, for exanple, a fluid begy,ARPMAALHS NABVE2236491 US
Modi fied rel ease conponent coatlng Aotely P3ket NP ¥R ;599 PCT
% (Ww Ingredient (i) (ii) (iii) (iv) (v) (vi) (vii)
(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 1wths f@mm@:xamp)es, all percentages. are weight 5weightjuniegs stherwise

P%lt%ﬁhll‘ﬁé/ JeBn 5pt61f'§d aéeq Qc(l) a-éOUfh%ut fl?eoEMplie%t hf@féﬂ@ water that has

'ﬁeereplhmw by -passing-it th;ough -a water filtratiof System.tlt aﬂ@b@@nderstood that the
5 LS 215&]619 Xrﬂ f%rtlg\rjlséraﬁb réc:ys%s é’rﬁ%,]a_n_g %%O%Jffl r_‘xi'qt %_g _nﬂ?rppaﬁ.e;hlﬁag ?es}rjcting the

kpirld aid Breadth d6th8 inventontasefied byathesdope of theitlasmsabarSbNow.

applied during coating for forrmulations in 30 colum

(i), (iv) and (vi). (c) Encapsul ation of |mmedi ate and

Del ayed Rel ease Particles. The i medi ate and del ayed

rel ease particles prepared according to Exanple 1(a)

35 and (b) above are encapsulated in size 2 hard

gelatin capsules to an overall 20 ng dosage strength

usi ng, for exanple, a Bosch GKF 4000S encapsul ati on

apparatus. The overal
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nmg fromthe i medi ate rel ease conponent and 10 ny
fromthe nodified rel ease conponent. -56 Date of

2T A S Y enber 2007 (16.11.2007)
Eﬁfu %d;ﬁg?g%OS Express Mail Label No. EV 825394291

5

10

US Attorney Docket No. P 31,599 PCT Exanple 5
Mul tiparticulate Mdified Rel ease Conposition
Containing Clostazol 5 Miultiparticulate nodified

rel ease cil ostazol conpositions according to the

present invention having an ifiwpEgs Med '-13%18‘85 Vv 825394291 US
conponent and a nodified rel ease cdﬁﬁ@ﬁ¥ﬁ¥”kﬂ£Vﬁﬁélég9PCT
nodi fied rel ease matrix material are prepared

dxamplisng to the fornulations shown in Table 3(a) and
(b). 10 TABLE 3 (a) 100 ng of IR conponent is

encapsul ated with 100 of nodified release ( g
conpoﬁéwpp%l ) %@%dweﬁ@'%g&)@@@@éﬁ&&mula?‘a&u%/ﬁ SCos

x‘ﬂ%leé e RORERA®A0 Amit G &ﬁh@ﬁﬂinyl& ecbat x@ﬁki}%@ird\ﬂxdbe
| ul ose 40 Lactose 45 Povi done

0
caxr:mnhafztabletfemmt@pmfrcylpmw Which gan kg, "ag{éRedzm% wmeihods of the
Ewénﬁeﬁ t§dch eRenplary WBRYd BaaRo 5oral§1smeba'im§ agdn. 50 ng of

R conponent is encapsulated with 50 ng of nodified
release (MR) conponent to give a 20 ng dosage strength
RF L1 % (ww IR conponent 30 Gilostazol 20
crocrystalline cellulose 50 Lactose 28

Exemplary Nanoparticulate

Cilostazol Tablet Formulation #1
Component g/Kg
about 50 to about 500
about 10 to about 70
about 1 to about 10
about 100 to about 500
about 1 to about 40

Cilostazol

Hypromellose, USP
Docusate Sodium, USP
Sucrose, NF

Sodium Lauryl Sulfate, NF

Lactose Monohydrate, NF about 50 to about 400
Silicified Microcrystalline Cellulose | about 50 to about 300
Crospovidone, NF about 20 to about 300

about 0.5 to about 5

Magnesium Stearate, NF

Example 2

Exemplary Nanoparticulate
" Cilostazol Tablet Formulation #2
Component

Cilostazol

pKg
about 100 to about 300

Hypromellose, USP

about 30 to about 50

Docusate Sodium, USP

about 0.5 to about 10

Sucrose, NF about 100 to about 300
Sodium Laury! 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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Povi done 2 MR conpob#atf réé&ipEi 16 dovembet 2000 (16.11.2007) PCT/US2006/019905
M crocrytal line cellulose 50 Eudragit(r) S 28
f%tﬁ NEy 2. AQ .57 Date of receipt: 16 Novenber 2007

17 2607 Wt US2006/ 019905 | C Express Mail Label
No EV 825394291 US Attorney Docket No. P 31,599 PCT
Exanpl e 6 The purpose of this exanple was to prepare
nanoparticul ate cilostazol 5 conpositions using
vari ous conbi nati ons of surface stabilizers and
mlling times. An aqueous di spempr3Mafl 1GbéISd. E40825394291 US
conbined with one or nore surface St,ﬁbjnhdymoﬁetm quesggp(:T
concentrations shown in Table 4, below, was mlled in

agxdmplt 3chamber of a NanoMI1(r) 0.01 (NanoM ||
Systens, King of Prussia, PA, see e.g., US. Patent

No. 6, 4BT478), al ongyJHpiiy ﬂagwé,mlgggn PO yMTT(T
attritipn nedia (D@ﬁﬁg;&pmhe), Formutaioikd | oad). Al
COTTpOSI oS Wer Eo%bh&g for—60

glfl ggtog‘- Hé&abeD Y UTI lUbl e VALY ) B dfn'iriﬁfﬁ‘foj

G| ost apgr, afgecerspabt H zerto) 1LgoR fot oy 46—
1. 25% ( WRREUSAIS rﬁ’?‘w Spvi 93. 75 2Rt A T ARQBES ooy 7 50,
(\N/ \N) H ‘&p}E % (\Al/ m)\ { Ehd ratvavaal | QHt!z olqbp“@s

Super 9 SO¢BM\?PB’)§E!&§4@3NF’2 504 L\A @ tagbouy 18 g
(ww (FasteseMenohydrateeNF | ose - Eﬁa&ﬂ%m arbougm,
Vi scosi { ilicifisd Misrasrystalling/Gellnlosg
Sodi un) | £r&Peyidne NB| asdone K- 17, athS@/@ fogbant 118

( Povi donMagndsrym S@afate, BEnzal koni ab@hOdrtodbout§. 05%
(ww) (Benzal koni um Chl ori de)

Example 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) Immediate Release Component.

A solution of cilostazol (50:50 racemic mixture) is 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, for example,
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 solutions
Amount, % (W/w)

Ingredient (1) (i1)
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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5 5% (W w) Tween 80, Ditewf refeipt: 6Pobenthey 200M licdm2007) PCT/US2006/019905

Sorbitan Fatty 94 Acid Ester) 6 5% (ww Tween 80,
ﬁli:hﬁ:.---Ei.....’.ﬁ.“.]: PR Wy dfpqkyoxyet hyl ene Sorbitan Fatty 93.45 Acid

' ter) recithtm, o. 05% (Ww) 7 5% (ww Lutrol F68,

1.25% (w w) (Pol oxanmer 188) 93.7 Docusate Sodi um

0.05% (W w) (Docusate Sodium 8 5% (w w) Plasdone

C 15, 1.25% (ww) (Povidone C 15) 93.7 Deoxychol ate

acid, Sodiumsalt, 0.05% (ww 9 5% (ww T |loxa ol,

1 %W w 94.0 10 5% (W w) Pl an‘Ek?reSs §139). LaBel 2R/ EMWEMB94291 US

(Povidone 93.7 Sodium Lauryl SulfatgorkbydRkéMIdVP 31,599 PCT

(Sodi um Lauryl Sulfate) 11 5% (ww) Lutrol F127, 1.5%

(W (§Po! McHiREd Ratede Cofmpifehtd W) Phar macoat 603,
1. 25%(vv/vv) (Hydroxypropyl  93.7 Methyl cell ul ose)

Do 1 C n € C n me 1ate
o S S Sy OO iy

swewmynchs wrepated aFcooding poﬁ:@xmlfe 3) aboswith aymgdifad, reease
I
5 ACI tenrO;‘ a_gﬁe@n 1W>I‘a§lg> ?ezlgﬂma{éé@féfeaé amctl%%{)é;@otate\é to
(\mﬁynl&lew@vp tmﬁmsml@ls/t@i@@@@lght gin uping, ExprxemplelMaflhid bed
S%B? EV 825394291 US Attorney Docket No. P
3 PCT Table 4: Glostazol Formulations E15
Ci |l ostazol Surface Stabilizer(s) Deionized
Concentration Water ww) BPARM ) Pl asdone K29/ 32,
10 1.25% (w w) 93. Modifed raicasé eampdneBichobtatgesplufions% (W w)
16 5% (W w) Plasdone S-62MoudBo((w/w) 93
Ingredient i) @) G Gv)  (v)  (vi)  (viD)  (viid)
Eudragit® 49.7 420 471 532 406 -- -~ 25.0
RS 125
15 Eudragit® -- - -- -~ -- 5435 465 -
S12.5
Eudragit® -- -- -- -- - -- 25.0
L1235
Polyvinyl- -- -- -- 035 03 - --
20 pyrrolidone
Diethyl- 0.5 0.5 0.6 135 0.6 1.3 1.1 -
phthalate
Triethyl- - - - - - - - 1.25
citrate
25 Isopropyl 39.8 33.1 37.2 451 33.8 4435 496 46.5
alcohol
Acetone 100 83 93 -- 84 -- - -
Talc' - 160 59 - 163 - 28 225
"Talc is simultaneously applied during coating for formulations in
30 column (i), (iv) and (vi).

(c) Encapsulation of Immediate and Delayed Release Particles.

The immediate and delayed release particles prepared according to Example 1(a)

35 and (b) above are encapsulated in size 2 hard gelatin capsules to an overall 20 mg dosage
strength using, for example, a Bosch GKF 4000S 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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17 5% (w w) Phar nmacohate 60 8ceRfto (6\ovdmH282001 8163%2¢07) P T/US2006/019905
Docusate sodium 0.1% (ww 94.9 19 5% (ww Pluronic

FeiE e 1 QB LopYe LWL 93. 5 20 5% (w/ w) Sodium | auryl

10

15

20

25

30

35

40

sulfate, 0.1% (Ww 94.9 21 5% (ww) Plasdone K29/ 32,
2% (wWw) 93 The m|led conpositions were anal yzed via
m croscopy. M croscopy was done using a Lecia DVb000B
and Lecia CTR 5000 l|ight source (Laboratory
Instruments and Supplies Ltd., Ashbourne Co., Meath,

I reland). The m croscopy obser Viadpred§Mall@lab&aed) EV825394291 US

formul ation are shown bel ow i n Tabl edymeladReNo. P 31,599 PCT
Formul ati on M croscopy Cbservations 1 The sanpl e

1eg in places to be well dispersed with discrete
nanoparticles of cilostazol present with Brownian

MMALitParGiee NodilieyR¥REse é&rﬂ{i&ﬂkoﬁtéﬁﬂaiﬁfng GirdsBbpz Ol
particles was clearly present throughout the sanple. 2

The _Sm':igarﬁ s nRAiftartiesle %H@sﬁa%ﬁﬂcoﬂﬂohti&?s%@?ﬁ&&% e present
of cilostazol present. Brownian notion was also
cheentipy havinglemimmertiase relegascomponeny and modifigd releast component

icl : ' :
P Sub SR AR S Ao BN R o
dihewn @t Babled@pand (bl es of cilostazol clearly visible.
Browni an notion was also clearly evident with no signs

of cilostazol particle flj%c'i;[hlgflg on or crystal

growt h.  40M. 61,836 9B SHAVEE LIS RATRLE 1b0wlS by

di sper sed W EAIORALLE1C5 O 0 GLlosbaell algaly

vi si bl e. Bratn Poh ?/%o BHLERY L ETHEN e may
have begn sonme signs of part/‘1 gﬂ"&, mlled platel et

aggr egdllj bitor. There s no sign of

fl occul l"FtBﬁO.l ﬁ M croscopy shoWed that the sanple is
conpos &Fepeial %‘é"ﬁl‘ﬁ’é‘? es of cj]ostazol which

exhi bi t23°t owni an notion. G IGstazol particle

fI occulP8198R was not  appar ent “when anal yzi ng t he
sanpl e YIREEPPPHEt i cr oscope. rge cil ostazol

parti cl S#&e observed throu;gout the sanple. These
were i ’r‘ff‘?cfxtgﬁn‘i‘ifhﬂé’ﬁ?)roxi mat®ly 1 nmicron in size. 6
M crosgdﬂ?ggﬁd%\%d the sanple tH be well di spersed with
nanopafioVid°BS of cil ostazol clPearly visible. Brownian
notion was al so clearly observed. There may have been
some signs of partially mW@%‘oEMlﬁtel,tEt aggregat}on

i nhi bi t or SBe AR compRaenyis eprapgdated with 3 mg qfjraodified

f1 occul atFlpse MRPcp@PeRgRploLi gdoser preapdRrpdicy

W th nanoparticles of cil os eV present.
R component

e

Cilostazol 20
Microcrystalline cellulose 50
Lactose 28
Povidone 2
MR component

Cilostazol 20
Microcrytalline cellulose 50
Eudragit® S 28
Povidone 2
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platelet aggregation

T EDEREYSS

bi ggér

C|Iostazol
fl occul ati on.
cil ostazol
sonme evidence of Browni an noti on.

sanpl e

fl occul ati on.
(16. 11. 2007) PCT/ US2006/ 019905 Express Mai

Bk afp!

L.m,qu%

crystal
pr esent

showed

£l

gh out the sanple,
ob nmin size.

-59 Date of

evi dent .

i nhibitor particles were

but these were no
There were no signs of
cil ostazol particle

gromh or

8 There were sone nanoparticl es of
al so

There were
However ,

in this sanple.
nost of

receipt:
Label

di spersed with
vi si bl e.
There were no si

t he

severe cil ost azdxppas MaillLabel No. EV 825394291 US
KGtoNmyardekét NO @B 1,599 PCT

No.

84291 US Attorney Docket No. P 31,599 PCT 9
Thi s sanpl e appeared very wel |
nanoparticles of cil ostazol
was al so cl earl
m' | | ed h§IPHIPSPE?

Br owni an noti on

qns of un-
1§ GXAUBRIE a1 RRSRaR RagPPastigulate filastazol

Hﬁ%g ﬂ&?sl usﬁ%r\fahgusecomb%ﬁb’ﬁ@f Is@rfacstabflizers |a§d wﬂhﬁ’g’\ﬁﬁeélo

Thi s sanpl e appeared very well
nanoparticles of cil ostazol

di spersed
vi si bl e. Bromnlan not i

on

V\ﬁl’?‘aﬁeﬁﬁ’s Gbpeiidn/orRHbseR) conIdeewm& o G Hirabd bihi§ifizers, at the
et adgregation inhibitor crystals observed
Tdmsc@nmmré shows ingFeblet, beloys was mlltyflem AO Bl chambgs pfa HpnoMill®
PRHT NdnEMit / §g§é{£é‘%9§‘of Phdssid PAOSEQRY, L?qué@éih NB% 431 478), along
pres nce o scret e nanoparticl es of | ost azol
oWith 50 micrepRdpMEt® atritontmdsiia (Mmrmﬁalh@t??/medlarhedb All
was n [ ation
%)mé) g‘t'ggﬁ)ﬂég %allrl] a(1 }opé(g Q'Erf ﬁt a %ﬂf teg%gfs %Srk%g ?&Hsl urry
under the x100 0|I phase obj ective. A snal
roportion of the safpiled:Stilowed Fogmdationsnni | | ed _
pBatnd ¢t tazght i Qn i nhi bi t ofurfaegStabilizere) but t his | Deionized
appear ¢d "E"B”b‘é’"l"h dmal | anpunts. 12 Mcroscopy shdwe w‘;:f)'
ey presengse (vmv O SR A 6030PBY: () B ariyprepyt OST azdt 6375
whi ch exhlblted Br{owtiednuiede) | on. There was no
['ozcullat | &R (vahp er et Caily 241G/ va (iadiosypeopyl GEllutokee Ss@npljes. 93
The alilquot of sa Hewykuﬁmv anal ysed appeared ta he
hel B jli sp&rsen) 13 épalr B M (HyfronprRysellviee - g 937
observ*d !p this Sa¢ﬁmmmeApmMﬂ%ﬁ@j&Wvﬂd%1£M§&mﬁ%lSo
vigtent R ARSI Plasdole K-17/1.35% (W) (R#tdne R-19) TUVWEU 93.7
Severe |Ci | 05t az0l  |RRkdk&uh GhloRECOS8d (W) (BerdRErRuriNeT |6
no signs of un-m | |jemiopdent el et _aggregati on i nhi bi tlor
pr6i | gst azBkwey yst|diweguidiibdiw/wl (PolTyehyizanietbdandppear ed 94
[l dilspersed witH Asidsierhrticles of cilostazol
br e€ent 5% (wiw) Tween 80, 1.5% (w/w) (Polyoxyethylene Sorbitan Fatty 93.45
' Acid Ester)
Lecithin, 0.05% (w/w)
7 5% (w/w) Lutrol F68, 1.25% (w/w) (Poloxamer 188) 93.7
Docusate Sodium, 0.05% (w/w) (Docusate Sodium)
8 5% (w/w) Plasdone C-15, 1.25% (w/w) (Povidone C-15) 93.7
Deoxycholate acid, Sodium salt, 0.05% (w/w)
9 5% (w/w) Tyloxapol, 1% (w/w) 94.0
10 5% (w/w) Plasdone S-630, 1.25% (w/w) (Povidone 93.7
Sodium Lauryl Sulfate, 0.05% (w/w) (Sodium Lauryl
Sulfate)
11 5% (w/w) Lutrol F127, 1.5% (w/w) (Poloxamer) 93.5
12 5% (w/w) Pharmacoat 603, 1.25% (w/w) (Hydroxypropyl 93.7
Methylcellulose)
Docusate Sodium, 0.05% (w/w) (Docusate Sodium)
13 5% (w/w) Plasdone S-630, 1.25% (w/w) (Povidone) 93.75
14 5% (w/w) Pluronic F108 (poloxamer) 1.25% (w/w) 92.5
Tween 80, 1.25% (w/w) (Polyoxyethylene Sorbitan Fatty
Acid Ester)
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There was no evidence of cilostazol particle
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dr a3t i gal | % tveduced Phydoed20/8Re% O0nw) 19 M Ccroscopy 93
showed the sanpl e had nanoparticles of cilostazol
cl ear |

obser v an‘l qcﬂﬁzgfcgnmgr oHsavgre@gggzegIvganlglc&scopa'a ll\?w;"ﬂs?cip\{' was done
MisingerL @l aDRSe00mag! kg at CTR S00thight saurcer(Ratidratb gdnfitinene and

ShitgPnLis Q85 o ABbE i PP Rt BV a3 R forcach

5 | pesukiiénare SRvibelovash Bbld £ved for the D50. 20 The

l e displaveddiscrete cilostazol-nanoparticles
S

rIrJI A>3 AT \JrJI u]v J LU AU llurlur—lul LB "AL o J

ichwerewell di-spersed i on—\Was

-G were—\we ;qvuf ed— —GAAH-—& —et
clleg¥ermulationy L ic o 'hs,ervmaons .

: 1 m peare 1 ersed with di¥crete nano cles
cil ostazol pa LM?I é’ e R Whth oy o1 Sk AL Gt
griowt h pr esent cilodth¥s pa,ﬁaiswaﬁdne@rwrez@t t&B@héﬁSﬂthaﬁﬁle/ post
sgni fication §mewathlcdrpghred vel @ilspestd withomopaltiales afbijostazofpresdnt.

i s| not suppor{ ng?lﬁmtlm was G‘S@GW evb@ewatwabw SiglT pfi c§ostazol

flloccul ation $B4H 2
nmohoFt]ldgﬁls& a Ir ont with no sjgns of

be caus€d by 5 |t§rl éapg‘h
\afonQF crisfalérd Novemper

. visible
microscopy ang E%?t z§l artide ]
1L ell Qi‘e@ Qﬁh ¥Adphrticles of
No. EV 8215»3&412:9&1ylﬂ81bm BowiigymdgOkeeiisobservid. Jhero8H

Label

P 21 It is|&ppbecresatme flsnenﬁpmldlw awliied piyteletiagaregation ighibitor. There
S i i ted
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 1 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
no signs of cilostazol particle flocculation.

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.
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There are sone | ocal Date of raceigasi 6\Noeanehen 2000 plard 2607ERCDUS2006/019905
cil ostazol are observed which exhibit Browni an notion

T 1

ﬁ---_‘,-ﬁ"qugmtﬁ-ﬁqrﬁ q('?yrﬂn very mnute proportions. Overall

tHi's sanl e Targely flocculated with particles that
appear stagnant. The particle size of the mlled
cilostazol particles was neasured, in MIli Q Water,
using a Horiba LA-910 Particle Sizer (Particular

Sci ences, Hatton Derbyshire, England). 5 G| ostazol

particle size was nmeasured ini tExdtdsyMandabd)No. BYH29394291 US

foll om ng 60 seconds sonicati on. The\,{oe,%gllj&karpeo_ﬂgqyy@g PCT
bel ow in Table 6. TABLE 6 Sanple Man 0 D90 DO5

Soni cation? Conmmrents nmnmnn) (um) 1 2027 298 8730
13370 N, Par Ul [CHES savhpletappaared very well atpersed v naRbbirticlesbf ovidstazol
m{croscopy wey &sifpe BfhiaedotiodRashBs Q8 @deniEheed wead nodids@r un-
the 60 m n m | hilaplapkoggesiiadnhibit@ p2QB:s, 2S1aRBrtigle Bochilation or
Particle sizel siysglgewts and 207 199 272 301 Y
R AR e L TR
the 60 mn m S1: [ C -
P_qlrti cle size l‘ﬁéfgfé‘;?gﬂi ' m':ggg:ii %:g 327 Y b OF crystal
M{CT O0SCAPY Werl KiclagopydhdWedithe fréserlddf diosrét&Han P bthlosAkd! @I of
the 60 m n | Whicgppepédocesisi Brigwnizh ndB8ah. 2Hee V38 o apReniNilostazol
Particle size gnale?sip&?atiag@semgheugmlm%hes@%tcd\sapr;rqﬂehslurr; under
milcr oscopy wef 8¢ 18T T PR R P 8QPEY" AHISPTRA S ghme
tHe 60 mn mi I;ﬂg ?'?"%%”?ﬂg‘é‘d’é“ sz@"%’d‘b%Ef i smll

| bl sery
P_ rrerpg srze M]éﬂ)g%ﬁrshovﬂa'ﬂﬁpréérﬁc ZQiZchQ' gnﬁmleg of cilostazol which
M{Cr 0SCOpy Wef &hipied BRXVABHMAI0N. Makesrs hoitbcdilili i lobsavedafiding Bnalysis
the 60 m n m | bfithlegamples. The aliquot of sample slurry analysed appeared to be well
dispersed

13 Nanoparticles of cilostazol were observed in this sample. Brownian motion was
also evident. However, a majority of the sample showed severe cilostazol
particle flocculation. There were no signs of un-milled platelet aggregation
inhibitor or cilostazol crystal growth.

14 This sample appeared well dispersed with nanoparticles of cilostazol present.
Brownian motion was also clearly evident. There were no signs of cilostazol
crystal growth or cilostazol particle flocculation.

15 Microscopy showed the sample to be well dispersed composed of nanoparticles
of cilostazol. Brownian motion was also clearly evident. There was no
evidence of cilostazol particle flocculation. There was no sign of cilostazol
crystal growth.

16 Microscopy showed the sample to be highly flocculated, as it was evident in the
particle size analysis. Nanoparticles of cilostazol were also clearly visible.
Brownian motion also evident.

17 The sample clearly showed signs of flocculation as flocculates could be seen
across the 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 nm 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 supporting the microscopy observation. This flocculation seen in
the particle size analysis may be caused by a higher dilution than with the
microscopy analysis.

- 60 -



BT

processing. 6 194 18Bat2dforeQijf: 1§ Noganibiec2087 §li6 A&.28NTHPFEU82006/019905
and 195 189 251 277 Y m croscopy were perfornmed on

it raf vigst e;dxrfm;t,lqnq al after the 60 min mlling

processing. 8 5524 4685 10609 13456 N Particle size
anal ysis and 433 312 793 1267 Y m croscopy were
performed on harvested nmaterial after the 60 mn
mlling processing. -61 Date of receipt: 16 Novenber
2007 (16.11.2007) PCT/US2006/ 019905 Express Mil

Label No. EV 825394291 US Att orgigiesOnmliahbdiNg. BvaRs5891 US

PCT 9 204 196 263 293 N Particle sigRrdyaddtkbtNAP®B1 599 PCT
205 197 265 294 Y microscopy were perforned on

harvested material after the 60 min mII|ng
processing. T ltéépﬁrénl-ﬁor#ﬂféros‘téﬂ ok th‘@ga\;nblﬁs@d%dléegely flocculated.
anal ysi s and | Pe@ ak idhe2RMizediAteasYvhErk GdnQRGARYGT WLl are observed
parformed on| wadhegatitdtowrab eotioabut arf:rt ene in vérf ennﬁt@ pmornons
miLLi ng procekQyer this sampleniaechpiy 2t 3pPRe pl.

size anal ysi s 353 325 525 1860 Y was repeat ed (on
anot hefhe%%gi’és;&%f t&fmlﬂé@ @l‘ids&g& rt(cles E%E Hegé ec§ 'uh@mh é) Water,

anal YSI'S an mcCr o_scopy were p forme arves e
nusireyd HorbefltA010 Particlg Giaer (Particn|ar ﬁgenq9$ d@@ee DegpysiBRg England).

4éﬂosﬁ%§12paq't§c§gsi% \stﬂﬁ@a"sur% irRt?Jlltyiaﬁh then iaéeﬁn following 60 seconds

sonication. The results are shown below in Table 6.

TABLE 6
Sample Mean D50 D90 D9s Sonication? Comments
(nm) (om) | (nm) (nm)
1 2027 298 8730 13370 N Particle size analysis and
213 201 281 323 Y microscopy were performed
on harvested material after
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
processing.
3 224 214 291 329 N Particle size analysis and
223 213 290 327 Y microscopy were performed
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 milling
: 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.
6 194 188 249 275 N Particle size analysis and
195 189 251 277 Y microscopy were performed
on harvested material after
the 60 min milling
processing.
8 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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620 410 1338 310 Y aRatk yGreerifitckoNos@nbef 2002 46.11.2007) PCT/US2006/019905
transmttance issue, wthout any additional
SSi ~LRe increase in particle size data (D50
ng‘“ﬁﬂfgth“‘{]g]1 ndi ?:ators) may be expl ained by crystal
growh between the two analysis (perforned on
different days). 12 189 176 266 310 N Particle size
anal ysis and 190 178 268 312 Y m croscopy were
performed on harvested material after the 60 mn

mlling processing. 13 23345 Ighifds MhiiiabdI&3EVN25394291 US

Particle size analysis and 200 178 £@8neBocket No. P 31,599 PCT
m croscopy were perforned on harvested materi al af t'er

the 60 min mlling processing. 14 306 296 424 472 N

arpl Cie R Ze arsgl YS! Fp3 dl o 29801 29752257 mic%_size analysisand |
Vi cr 0SCOP30sWET E1PETT OfBE] MM far Vest ed tcﬁfcb[@|we&¥pt:r&i'rmed
I he 60 |min mijlling| procgssing. 15 184 1y& h2SdtedBderd after
Particlle sizg anal Msi s and 183 174 256 79860\'"'“’"'”'"8

i r\rmcenn\l AV.Va (ol aYaYd fa¥4d rmh WaVal QIL\VLQQf ad | f Q[

10 !“'3'27”""2]"7"I .,$,,: 320 ~AaN idesxzcana sis and

L he 60 r-gont RS P RTeYSi g ~o2yoate il TS KRR
16 Novenber 2007 (16.11. 4007) RCT/ US2006] Q9084 material after
Express| Mai | |Label [No. EV 825394291 US Af hesnsymDogket

No. P 311, 599 [PCT processing.
11 363 326 556 618 N The particle size analysis
353 325 525 1860 Y was repeated (on another

day as day of experiment) /
Particle size analysis and
microscopy were performed
on harvested material after
the 60 min milling

processing.
678 427 1482 1662 N Repeat of particle size
620 410 1338 310 Y analysis because of lamp

transmittance issue, without
any additional processing.
The increase in particle size
data (D50 and other
indicators) may be
explained by crystal growth
between the two analysis
(performed on different

days).
12 189 176 266 310 N Particle size analysis and
190 178 268 312 Y microscopy were performed

on harvested material afier
the 60 min miiling

processing,
13 23345 14744 51772 73834 N Particle size analysis and
200 178 298 376 Y 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 after
the 60 min milling

processing.
15 184 173 254 291 N Particle size analysis and
185 174 256 293 Y microscopy were performed

on harvested material after
the 60 min milling
processing.
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16 15819 12790 29505D@¢ 8io@ceiptThecNopamtier 2102 (15i123007) PCT/US2006/019905

anal ysis 290 280 397 442 Y was thus repeated (on sane

anal ysi

@26 37750 N day) / Particle size
306 466 540 Y and ni Croscopy were

performed on harvested material after the 60 mn

mlling processing. 17 333 304 477 572 N Particle size
anal ysis and 195 175 288 360 Y m croscopy were

per f or med

m | ling processing.

on harvested materi al

18 5669 53@prekad ¥ 15OIT%. KV 825394291 US
Particle size analysis and 544 283 AdffeyidhketNo. P 31,599 PCT
m croscopy were perforned on harvested nateri al
the 60 min mlling processing.

after

the 60 mn

after

19 328 306 474 551 N

arig clie1sigel amas Vs kssoand3rs 304N4A51 biue patticle size analysis
M cr osciopyowelr e2sper|f o3ored @n Harve¥t ed [ras@ius gbeaad foesame
 he 60 |milgp2?n || [1253¢) | p892eds8T76@.| 20 ®941 yI8Y Pi"VS‘EL’UFEB"a'YSiS
00398 N P26t i [cl ¥osi(zetandl y¥Ps [and Y652 P4 ™
. performed on harvested
Y m crojscopy were |derfor nmed on harvested E{ﬁ;, Elnk r??:’.eoomm
pfter fthe 60 min nilling procdssing. 21 mfh@@
T25¢0 171358 N Psvat | [Cl £7S1jZ€s7angl ySI & and Pmsﬁimlﬂs&bnd
570 Y ni crasclopy’swelr e2gger|f ossoed on Nar ve$ ingcbsaapt vere pariformed
after fthe 60l mn nilling procgs Particl ¢ostiavested mpgpal after
vary sifgnificantly {fol | owing sgnicati on, g‘ﬁ&?f“ag‘"'f"ﬁat
nhoory,s = oy 1. Q 111 16 1 A.A,J
“”"l}g U 5669 | 534 15058 [T NS )ParﬁC‘T’QSIZgé Shnd
n Tabl 44 2 4 145 TU Ko T ﬂ'mg: dopyEweRt performed
on harvested materia] 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
652 294 1859 2648 Y microscopy were performed
on harvested material after
the 60 min milling
processing.
21 4601 2493 12546 17197 N Particle size analysis and
346 326 496 570 Y microscopy were performed
on harvested material after
the 60 min milling
processing.

Particle sizes that vary significantly following sonication, such as that observed
for Samples 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 compositions having
highly variable particle sizes. Such highly variable particle sizes can result in variable
absorption between dosages of a platelet aggregation inhibitor, and therefore are

undesirable.

The data demonstrate the successful preparation of nanoparticulate cilostazol
formulations utilizing various surface stabilizers, including various combination of

surface stabilizers.
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t he presence of cil oBategfoleceipygicyadndsr 2080 C16.12.3¢07ERET/ES2006/019905
result in conpositions having highly variable
Ff ﬁppfmgcl§w%H%ﬁfﬁ-Such hi ghly variable particle sizes
can result in variable absor pti on between dosages of
a platelet aggregation inhibitor, and therefore are
undesi rable. 10 The data denunstrate t he successful
preparation of nanoparticul ate cilostazo
formul ations utilizing various surface stabilizers,

i ncludi ng various conbi nation Ei1e§9ﬁLﬂ£§m§NéhbbB§§ﬁﬁ29lUS
-63 Date of receipt: 16 Noverrber zoggo,(ng)eDggkeggg ﬁ 31.599 PCT
PCT/ US2006/ 019905 ff " . a n, 1t :;i. Fi't
Cap El&%ﬁ%% pﬁ@rént kf?th@ie sN?]ed Whggﬁﬁgflmumod&tcﬁtﬁfn &Xa
Docket be apparent to those
yknqtloéﬁcanbetrh@eam thetnm!hodv amd Qﬁ&@omgmrqf@m Present igwentions without
\égﬂdrﬁﬁg 25k e 11'p%r JREE of fle fdEntiTht tﬁlgﬁ u%‘ﬁ’u&.ﬁ §t| thi ﬁi%em
€ presen I nventions w thout eépa e
sipiention everstho pedificatidneand nemationpef tha. husqnomprovsdeldnhewrmed
resgn v ver t.h dification and
S e e §F B peren QBT B d MG el iBellE) e
within the scope of the appended cl ains and their
equi valents. -64 Date of receipt: 16 Novenber 2007
(16.11. 2007) PCT/ US2006/ 019905 Express Miil Label No.
EV 825394291 US Attorney Docket No. P 31,599 PCT WHAT
IS CLAIMED IS: 1. A stable nanoparticul ate conposition
conprising: (A) particles conprising a platelet
aggregation inhibitor, said particles having an
effective average particle size of less than about
2000 run in dianmeter; and (B) at |east one surface
stabilizer. 2. The conposition of claim1l, wherein
said particles are in a crystalline phase, an
anor phous phase, a sem -crystalline phase, a sem
anor phous phase, or a mxture thereof. 3. The
conposition of claiml1, wherein the effective average
particle size of said particles is selected fromthe
group consisting of Iess than about 1900 rim | ess
than about 1800 nm |ess than about 1700 nm | ess
t han about 1600 run, |ess than about 1500 nm | ess
t han about 1400 nm || ess than about 1300 rim |ess
t han about 1200 nm |ess than about 1100 nm |ess
t han about 1000 nm [|ess than about 900 nm |ess than
about 800 rim less than about 700 nm |ess than
about 600 nm |ess than about 500 nm |ess than about
400
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[ ess t han about D& 0F necejpt:| 16 Nevemhen208idci11.2060 PLITHS2006/019905
| ess than about 200 rim |ess than about 100 run,
| ess than about 75 nm and | ess than about 50 nmin

,,,,dj,ﬁmat ef. .pmmrae conposition of claim1l1, wherein the

conmposition i's fornul ated: (A) for adm nistration

sel ected fromthe group consisting of via injection,

oral, wvaginal, nasal, rectal, otically, ocular,

| ocal, buccal, intracisternal, intraperitoneal, or
topically; (B) into a dosage form selected fromthe

group consisting of tablets, capy fﬁk"l LeREREt Sy 825394291 Us
sol utions, dispersions gels, aer 0SO 31, 599 PCT
creans, and mxtures thereof; (C i nt o a osage orm

swiect sslcLAPMED . 9r oup consi sti ng of controlled
rel ease formulations, fast nelt fornul ati ons,

| yyophiA étaﬂéjmfngﬁ:miilﬁ’été ositl6h ééﬁ?;g'lsm edAg Parficles cor?pnsmigl

formnul ati ons, ext ended rel ease for nul ations
rRAtelslageregadiom inhibitas,said partigleshaving 4nm%mvataéemaﬂ nagtiste sem@f less

aRdd Av8hd 240 hitlif @Rfetet; Qﬁ@'{—]ﬁ)% 1eOne QirfalstdBRAlAr, OF
recel pt: 16 Novenber 20 (16. 11. 2007)

CTI US2006/ 019905 R Mai | Label No.
539 § §OTROSItRA PEFIRE . mgétggtsamd’a“ﬁ‘%fres%c'r:«éi*"mf pjase, an

admyorpidpinae, iagemibérystA)ine fhd3e, a &émilatmorphous phag, or a mixture thereof.
conmposi tion of claim1 further conprising one or nore

i
o s B or BERCP W hekel B SHALIC Bog Bt P o o
vwhagrcddsng sefetded dmimcthe gratpd asistangof éﬁgatham aboun tﬂObmho tess than about

plr8§§ %t lekﬂhg'ﬂb%u Ry g‘t%lf %’%ng‘?d @o@tnl 60 e, eﬁéﬁag(f% telg 0 nr{l less

om t he group rom a
Oha)(hl)%lt 1f4ﬂ@ mnabsa}har%%ltt 130@ bvoy tess@hah4powr1 260 mm) leds omm about

99% Ln‘?\ QESO(HE eQroF O/POOP % fé@ tgm abg’Ilt JOB Igmhf%%)s%an a%gptl ggﬁ% less

dry wer ght at el et "aggregati on
sthar abeut K0 ant, Ilqsz@pn ahout 600 nop fpsothan atont SA9am, |lmthan| alyegyt 400

ortnli‘ §lss Bt 'apéu‘;t‘ @6(§nm (l@s tﬁ‘aﬂ'agmﬁ 556 Ah eleé%ﬁa%'a%& 860 less than

surface stabilizers are present In a anount of
fabeh 198 oo less Hea abgutiioun, agd legothan aborioi nabipidianita9s t o
about 99.9% or fromabout 10%to about 99. 5% by

Wi ghtrhe BasgstitRa of gint DivilereeDD EMRSbsHOY is ¥Rulidd: Of
pl at el et aggregation inhibitor a surface stabilizer
inth iti n not ot her .exci pi ent.s;

n
( C) a?AbC OI ﬁgémglhs ?on(s& ectgih Ié§1t’:ggroup consisting of via injection, roral

vaginal, nasal, rectal, otically, ocular, local, buccal, 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;

(C)  into a dosage form selected from the group consisting of controlled release
formulations, fast melt formulations, lyophilized formulations, delayed
release formulations, extended release formulations, pulsatile release
formulations, and mixed immediate release and controlled release

formulations; or
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7. The conposi ti on oPate bfxieceipt: 16\Nvemeien200h €69 126 BCT/US2006/019905

stabilizer is selected fromthe group consisting of a
Bl T R DGTERDT § ..ﬁwrf"aee stabilizer, an anionic surface

stabilizer, ‘a cationic surface stabilizer, a

zwitterionic surface stabilizer, and an ionic surface

stabilizer. 8. The conposition of claim1, wherein the

surface stabilizer is selected fromthe group

consi sting of cetyl pyridiniumchloride, gelatin,

casein, phosphatides, dextran, Fghisemal LagiiNoABAE8394291 US

chol esterol, tragacanth, stearic aci QhioRRPIRIKAMNIM31, 599 PCT

chl oride, calcium stearate, glycerol nopnostearate,

cet OSYBRI Y lanpbdiiiRdtion GE L A)TRSY, 89@). enul si fyi ng wax,
sorbitan esters, polyoxyethylene al kyl ethers,

polyo et hyl ene c 0] derivat.i ves,

pbl yoxyECR P‘ést‘l%"“s‘grciﬁ“f‘a{rf]“f‘% §COMBRTIRE ez more pharmaceutically
PRLRAINY R TRer®, ¥AAES, ordQdabitlatibs theRbhY!  ammoni um
brom de, pol yoxyet hyl ene stearates, colloidal silicon

dj oxi phos hat odi um dodecyl sul f at e,

car bog&‘?é:f) ‘é‘?'] (ﬁlsc!f’érg c&'?‘%rﬂ?m hydr oxypr opyl|

cel | ul oses, hypronellose car boxynet hyl cel | ul ose

sodi urta) rretshnyl Iptasdiétak gregation yishikitoy & prydentih Isaid @smpositton in an

Date of recei r 2007 16 1 200 o
PeT! L2006 POIEBU Tt B s PR Soa{inE DT aigyt 9% to about
825394291 dHo1 999; frﬁﬁll’ﬁbyulMBtabNﬁt 0.1, 3k ,ﬁ5993b|3€t-|_90% to about 0.5%,

hyprorrello a noner talli

magnesi um ﬁ*@F fqtal com! "%5 ABt e I°Zﬁ‘laﬁ’z°t aggregat‘on inhibitor
pol yvi nyl ah@ghﬁice stﬁEﬂ1)!’6(41ﬁ1melwﬁlﬁéﬂnhdiﬁ)ﬁﬁ,mc]udmg other excipients;
4-(1,1, 3, 3- tetramsthyl butyl) enol polymer with

et hyl e OXi | rmal deh | oxaners:; ..

pol ox éﬁ?n e Ssal 5ur %clgg}aggl&e 9r sy ﬁcgl sfa Eﬁl&ers are present in a total amount of
di oct yl sul fiasugoun@ s, to dbait B9 .1929% citem abous 6 @P4amabout 99. 9%, or

ol yet her St aieaf 106 A3 DAY ek 5@ op s bial Bipfpimed ay

sucrose di steight af ﬁlatem hgREmatiyn ﬁhfbﬁtexamahyfac(eg;kaysmzdmh)the

decanoyl - N- net h uca de;
3-D-gl ucopfroﬁ‘ﬁB n‘h‘@é‘iﬂot?%eﬁ‘ﬁ’ﬁ?tfo"ﬁyr anosi de;
n- dodecyl t3-D gl ucopyr anosi de; n-dodecyl
13- D et o cderbiradpd ef(@y)landBet hyl gl ucam de;
n- heptyl (3-D gl ucopyranosi de; n-heptyl
-D-t : - he Y- i :
nonano (%_wggﬁ%rg&gﬁlﬁxé\g m%t’.re ngfal(!g agylflfé?%sée%@ted from the
(Botp g¢nsmst;pg/ofémmu-ndmc smcfacarstayihzexl; wemhgdugsturfamtdehzer a cationic

u(g {:%.Ltalglfzer a z%.'ngr%)n},c ds%rr]t%?é sq;iemhz%? XJ&JE@OH}? surfﬁce sxabxlg,er

ucopyranosi
PEG— choI esterol, PEG chol est er oI derivative,
P&:G Vi TlmnompA,siti@EthitnahMlneEin the sluﬁﬂymtabilimmlwted from the

gé@% X&H‘:sfsﬁn g%w%gnﬂﬁ%&aéh?orﬂl@g%eﬂtﬂyéasa}{ rJh%LﬂhQR&‘E detran,

tioni ¢ loni c catiohic
p@llywalc gllna tacent'el,, chvlesterolomagacanth, Istsrhmsaq;d banzxalaklonmm ahloride, calcium

st rzl;]tat @}'ceﬁol %‘la({x]llo Qallrgta ce?os{%alalxﬁg&io? cgﬁg}ggrldng em%lsxfymg wax,

'O
pﬂirbumtdsmmmlymemybhealkyretm Ipylyamethyidnmckntqrrwldbnvatwes

sul.f oni co n o‘i i nyl r Iidn-ﬁl-f) :
PHPRSTIRRBEONN B R T el ot R te doregymmetny
hanmdanyd bromide] polyoxgetiplehestearates, colloidal silicon dioxide, phosphates,
sodium dodecylsulfate, carboxymethylcellulose calcium, hydroxypropy! celluloses,
hypromellose, carboxymethylcellulose sodium, methylcellulose, hydroxyethylcellulose,
66



br omi de, phosphoni uB#te efrreesivtid§ Novgmben28974¢-11.280HBAT11FR006/019905
conpounds, benzyl -di (2- chl oroet hyl) et hyl ammoni um
bromi de, coconut trinethyl ammonium chloride, coconut

PR T Jtep fymt.hyglpagmpni um brom de, coconut net hyl
di hydr oxyet hyl anmoni um chl ori de, coconut nethyl
di hydr oxyet hyl anmmoni um brom de, decyl triethyl
amoni um chl ori de, decyl dinmethyl hydroxyethyl
amoni um chl ori de, decyl di nethyl hydroxyet hyl
amoni um chl ori de brom de, Cl12.15di neth hydr oxyet h
ammoni um chl ori de, Cl12. 15di mExprgss Mg "é’k léé/ Hg'f 2539 o1 Us
anmmoni um chl ori de broni de, coconut ditﬁ@tfﬁhPPCket 0.P 31,599 PCT
hydr oxyet hyl ammoni um chl ori de, coconut di et hyl
myﬁnmmu@e pibalatenomcrystriino ealglose, mpghesiup aluminpmesilicpte,

st 1ano amuge f)ayv aﬁ%cgntﬁt&yly\]ug}l’ﬂ%loh%m -avi, 3 Dedizalethylbutyl)-

ant auryl i met hyl benzyl anmoni um

bihétml ﬂelymbamﬂyéthxlcnmxmhnq tarmaldelnyy. polRNHDEHP: mq{oxammes a

PO Eemed Al S o S RBBI & AT e s
abbiomilaleyl shifatk jakyl er@mm)ea stﬁ@mwysr, Hb’éhff*}/Pf SHFRPBTLERRALe an
Ch?rgr HSeardts d)hig%{ ﬁggﬁ’éﬁg* h('@)SJchg Zdét:arﬁymﬂﬁéﬁmlglucamxde n-

de-or amoni um
Cd%bﬂrﬁ-ﬁ%lucbbﬁbﬂoyidcaﬁ@cymlz malyopmramﬂ ym-dodecyl B-D-

LSBT Bl IS A, Ay SRyt s >

%@Jog %né\é&lei n-hafall p- Nthﬂ\(ccﬁﬂEﬁQﬂé@ﬂ.B-{EglN@man@;deMmyl -N-
31, 599 PCT trimethyla nlumpﬁ thl ide: n-octyl-B-
amwpylgwﬁawf HypoxhfdhplrAPYgppLde; octanoyl-R-methylglucamice; n-octy

dfg% b’ E%@g@mmlwcoﬁﬁbﬁé‘sma 1§$bzyhe, PEIG#Hosptolipid, PEG-

or [ et hoxyl at ed
a¢Ho}ﬁamcxH,d’cEG¢yh0thtﬂq{9Pfa‘fﬁm PERrviessn A, BRC-xitangiR 7 peryme:

| CH’@A’# XJépomeiﬂy? Adelate éiida'ln{&)’ pRfMNAGRSa ehtiahky)b@mm @icationic

N di decyl di net hyl _ammoni um chl g

Nbippalymerea %WF‘WE’PHWCEWE9 |a "ﬁﬁ?fbﬁ?‘hlﬁ‘\os'e FA cap?ragglgmate a cationic
nﬁfﬁbﬁw{eﬁ& @Tml%uﬂh Wda(l&l@p}ibgﬁhoﬂbxﬂeéah&ﬂlc ﬁpxﬂﬁ pbiyhigihyiiethakrylate

nrum chl ori de, dodecyl di net h qnz

c Hinegthydemmepium byamige ﬁ‘i‘&’i‘é‘é‘l‘ WTPOQH%DW %"ﬁﬁlyél??l"g’?g%“

| @iyl dnfihdBRtiy N WethadpRi d:’rﬂhﬁfﬂs@lfdtd aexaakdyyhimemzydmmmm |
anmoni'um chl oride, alk benz% di net hé rrgganbe%g}) _di(2-
b PromigRe Phaspboniym FempaYRds, B R REY

t ChiBREMYheth mahluﬁlbbdrﬁiﬂb desonuGihethy! anehdénibm ahloodd, geaonut

e e e Aol by TR B SR 86 bAiGrice,

dichEhtithethyd mmafdmmﬁ IamIodmm bréunidg) dicytedidiy! ammoniugnghloride,
hal O em des t%?/ Hﬁ{:ﬁlgm gecymlmeﬂyﬂ{)}dgo?yemyl

d(&gﬂ%‘x‘lhﬁﬂ élﬂ&rﬁﬂé'b@dﬂiﬁﬁﬂlmmsﬁhﬁﬂﬂyﬂwdroxyethyl ammomum chloride, Cjo.

tetradecyl tri net hyl ampni
{ eicBepY ORI SPPGPR T s BB, i imethy hydroxyethyl

t @hinfitinY LRGHARNEEEN N dDREse hyd}e:ryz;ﬂyl atmmmmmjbtoanﬂ@ miyoistyl
brom de, choline es

n qhlor
S USRPAV ST A0 M RGA eELTA Bloifr choride, laury
braantEe, beni(?‘f EM}noﬁ’Mﬁll Bildnﬁidbl,ﬂmﬁhll dimettiyd (ethaioxyje amymiopigmegthloride,
e

q%ggrslrdq;ngmyl (et?)egl et 0 omum roml enhel-alkyl (C12-18)dimethylbenzyl

ammonium chloride, N-alkyl (Cia15)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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am ne salts, am ne oxides, imde azoliniumsalts,
prot onat ed quaternary acryl am des, nethyl ated
T ater nag yaeyagkyers, and cationic guar. 9. The

' conposition of claim1, wherein the conposition does
not produce significantly different absorption |evels
when admi ni stered under fed as conpared to fasting
conditions. 10. The conposition of claim1, wherein
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9. The composition of claim 1, wherein the composition does not produce
significantly different absorption levels when administered under fed as compared to

fasting conditions.

10. The composition of claim 1, wherein administration of the composition to a subject
in a fasted state is bioequivalent to administration of the composition to a subject in a fed

state.

1. 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.
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(c). 14. The conposition of claiml1, additionally
Fr s F nqr@WF‘i‘uS'nigWﬁF}gfﬂ@ﬁ nore active agents useful for the
) prevention and freatnment of ischenic synptons. 15. The
conposition of claim14, wherein the one or nore
active agents is selected fromthe group consisting
of prostagl andi ns and derivatives thereof,
t hronbol ytic agents, anticoagulants, calciumentry

bl ocki ng agents, anti-anginal agepress M&ERLAHeRARNo. EV 825394291 US
gl ycosi des, vasodilators, antihyperapmey Doate®NoSP 31,599 PCT
and bl ood lipid-lowering agents. 16. The conposition

qb. cl Al Bnipo¥ieh ScBrdhd d cRlif Q) IReiRIPHR SthinRBad g Rk 0T

is cilostazol or a salt or derivative thereof_. 17. A

met ho@OBPosHraada pimpgneal (the eqsapasition Perdecesdhgsepsuti¢ tpaults at a dosage
CONDr Lgidhds RsPihah Bhef a Iﬁ')gg{aﬁ%ﬁ}t'ic%ﬁté G b of lge same platelet
conprising contacting particl'es conprising sal

pl at ekggregaiign hdhiioon 69 Date of receipt: 16 Novenber

2007 (16.11.2007) PCT/US2006/ 019905 Express Mil
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inhibitor wth at |east one surface stabilizer

f@r aafer fotthelatdlstaserngntion dehibitouhianiasyaged inuhd plasrenof a
- - CRP: i's

o ln 8 B TONRARE il oGP P Thaf R ff e hame
Pletglelcparsaationghlabitiradmifistéred at thérsameatveetsi@DOAont-ramoparticulate
%n%{[ﬂt?ﬁr 18. The nethod of claim 17, wherein the
contacti hg conprises grinding, wet grinding,
lionogeniAdHE fopithe platelel agptegbtianinhiborpivhércaseayad &1 thaplasma of a
TSR SLGR o hginy R g BIEL BHeRE wap RIS ine same
dleeclatgpegraatianchisbgiradmiristéraé at tha sappaddsé gsihgd gon-nanoparticulate
%Jlglo%s is selected fromthe group consisting of
'eds " thah about 1900 ri m |less than about 1800 rim

l(ess tlan fabtheplateld @ggregatioh @dsbitonavhenlsdayedlii Qe plasma of a

| ess t.han ,.a 1500, r. l es han about 100 [

et bty Hood B adinlrati ekt T B8 e e 1oF [ Phme platetr
laggregativarinkibitottadthZidered ag thé st dovausigdxOntn-ahOphrticinate

Ifess ! han about 900 nm |ess than about 800 rim Iess
A8 700 rim |ess than about 600 rim |ess than
gbput ahPOorfibination®s ¢a)f HAn@YUt 400 run, less than

about 300 nm I|ess than about 250 nm |ess than about

Or | ess.t ha bouyt 100 run, |ess than about.75
A " A PRGN AR I\ ~coph N someihg ot By MOGerivg pgents
meéfabfbr die pe¢vaentionlahduieetirennofSsdhemfdl syinploats. aggr egat i on
inhibitor is cilostazol or a salt or derivative
.tllg(.:“r eq'fh'e C 141 oéﬁi&eotfté%ﬂn 92, \pﬂe%llg Q}el orp,g o?&g{eoarctiLJ z?g%Hs ri]sgse]ecte:d
i Scheni € syPrpt onms conprising
from the group consisting of prostaglandins and derivatives thereof, thrombolytic agents,

anticoagulants, calcium-entry blocking agents, anti-anginal agents, cardiac glycosides,

vasodilators, antihypertensive agents, and blood lipid-lowering agents.

16.  The composition of claim 1 wherein said platelet aggregation inhibitor is cilostazol

or a salt or denivative 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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B&5ti on according to claim24, wherein the

modi fied rel ease particles have a nodified-rel eas
cat i rihe nkghodTH elatr ki whereingrid glatcdit apgiggation whijtpn pgilostazol ora
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nmodi

led-rel ease matrix material. 30. The conpositions
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pAF | oh BSthel O PEYERPE /SR RIS RIS SHRP RS ST inge
S adrhinRlefh£h eSmpEdios dédokdip oRRMIL Or by erosion to the
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22.  The method of claim 21, wherein the effective average particle 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
nm, less than about 1100 nm, less than about 900 nm, less than about 800 nm, less than
about 700 nm, less than about 600 nm, less than about 500 nm, 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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31. The conposi t i onDate efoeetipti6 Novemberi 2607X(26.11,448D ECH/UR006/019905
| east one portion of the dose further conprises an
enhancer. 71 Date of receipt: 16 Novenber 2007

Eo o1 1k APl L RO0@)ry BCT/ US2006/ 019905  Express Mail Label No.

: EV 825394291 US Attorney Docket No. P 31,599 PCT 32.

The conposition according to claim 24, wherein the
anmount of active ingredient contained therein is from
about 0.1 ng to about I g. 33. The conposition
according to claim 24 conprising a blend of the
particles contained in a hardEgeesNail babekle-£V58454p4291 US
capsul e. 34. The conposition accor di‘ﬁ@mﬁbDe‘FkéFHP'f@,]'S”PCT
wherein the particles are in the formof mni-tablets
and the capsule contains a m xture of the
m ni-tablets. 35. The conposition according to claim
24, | Bt Remb@biRifk 113 efdin sIRlAteRi dpgrekaioRrinkbitor is cilostazol or a
conpressed particles conprising a platelet aggregate
i salt phderigptiveaereofhe conposi ti on according to clai m 24,
wherein said particles are provided in a rapidly
hi4S S OlAVédRfroNkaS B e LompasitidA compusingrnmpslatioroef platdesragingation
to claim 24, co ising.a fast-npelt tablet
R PRGBS QTSI RFSIes e Birfiise #todhed release
SRR Q¥ Fal @BIARVA] B bin@ditiatkiiya sibdifiedgleasetrhwrinpetgtiplcsuch yhat the
ef fective_ anpunt of a conmposi.tiqQn. accor di ' s
DU GG LT ST BORUr AT S A Ao it
WREYSin Julatileddidntintbus elagmse particles conprise a
pH dependent pol ynmer coating which is effective in
rel easin l it Yfiml ' 142b1E1Q¢kRation
e L L T s
ciahipaer it Ciustaaclon a dalher dedvativethere®®, wherein the pol ymrer
coating conprises nethacrylate copolyners. 41. The

composi ti on accor di ng' to claim39, wherein the polyner
ceat i rithecomppsitemeeording sorlaim 295 Wherein heRppiylpiongomprises

amggir;-,ie _r,ggafsp iéi{:s"?‘te copolynmers in a rati_o sufficient
t0o achi eve pul se of release of the active

ingredient following a tine delay. 72 Date of receipt:

16, No : MAH8A05 an erodible
B e O S 001 U

Afgrowlatign.Docket No. P 31,599 PCT 42. The conposition
according to claim4l, wherein the ratio of

h I [ h I ) i .
ggtﬁ.r g%’ azxtgpepsgatsigipr?gggrgling tgggimag{ )\gvh?rtel% tﬁeolggcglxgge rreféaslespartlcles 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.

31.  The composition according to claim 24, wherein at least one portion of the dose

further comprises an enhancer.
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43. A controll ed reP#asfaeceiptid6dpember 20Q7rtif- 11209 PET/US2006/019905
popul ati on of nanoparticulate particles, wherein the
nanoparticul ate platel et aggregation
e Lk Pl AREDItpErgepEai ning particles conprise a nodified
) rel ease coating or, alternatively or additionally, a
nodi fied release matrix material, such that the
conposition followi ng oral delivery to a subject
delivers the platelet aggregation inhibitor in a
pul satile or continuous manner. 44. The conposition of
clai m 43, wherein sai d conposi ExpipssddaiklabekNe EYf?5894291 US
significantly different absorption AeeaesDegkerNo. P 31,599 PCT
adm ni stered under fed as conpared to fasting
conditions. 45. The conposition of claim43, wherein
ep sk SHRA ihgredient
18t STDLTRRELRrh G L 1 R i RRRREL (il e
ebntainedtbpreintis fromaebent Ad mgteiadowtdrgposi ti on. 46. The
conposition of claim43, wherein adm nistration of
said conposition to a subject in a fasted state is
33 0 e qlihe cdnepositipmacsrdingite elpim 24epniprisinga dlead AHHE PATIER t o
a subject . i : . The conposition
58@%?%?%§}an? g%%?%%?gﬁﬁgfé%ﬁhihe popul ati on
conprises nodified-release particles. 48. The
CQMPOSHLI QR @scl:tﬁ)gragé(ﬂ%n%f% GHid2® dibreilRpaH#dlet B in the form of
popul at1 on Ps an erodabl e formul ation. 49. The
owinpebletsiaph the capspidicagiainya pixdRRPfthe mipidpbleth t he
nodi fied rel ease particles have a nodified-rel ease
coating. 73 Date of receipt: 16 Novenber 2007 .
(356. 11THREOMposiN acsedios 1 lan@y, inthefors ef wwhiet comppaips fayer of
- inhiBiterl, 599 PCT 50.
$¥g$§§%%géﬁ%Fgﬁ“@%&g@gﬁﬁgg?g§%F§¥ﬁ147, wherein the
nodi fied rel ease particles conprise a
i i Btk doflp8@86h d¥BSrliinY Rif 142wherBih said articlesgre piovided i a
of claimA47 wherein sald nodified rel ease particles
aepidlydisspiving dosage £™Mor nul ati on t hat rel eases said
pl at el et aggregation inhibior by erosion to the

surroundi ng environnent. 52. The canposi.tjo rdi ng
t¥ cl éﬁhﬁcﬂ’SP"%ﬁ’ér"é‘?qu%% tolcg’é"gtz Dwglpagﬁg f taﬁ{—ngglt ?’ﬁfégdos e
further conprises an enhancer. 53. The conposition
according to clain143{ wherein the gnqgnt of §cgh%e risin
i 3r edt Brthod &3 thepraven “f'fPé‘ﬁ’é’F Heatgent oH PR B o P 8
almihistbrifl a Bdrapalical3uMeaBietaimdtintad @ osriipasiioh accordingmo4Bim 24.
conprising a brend of the particles
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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55. The conposition according to claim47, wherein the
particles are in the formof mni-tablets and the

Eer T Congyl-eq epat@izns a m xture of the mni-tablets. 56.

: The conposition according to claim43 in the form of

tabl et conprising |layer of conpressed particles which
conprise a platel et aggregation inhibitor. 57. The
conposition according to claim47, wherein the
particles are provided in a rapidly dissolving dosage
form 58. The conposition accoEmrmgMai”eqbaliNﬁ-Eg',&S” 91 US
conprising a fast-nelt tablet. 59. AttemexRerksiNe.&p1,599 PCT
according to claim43 wherein said platel et
aggregation inhibitor is cilostazol or a salt or

rivative thereof. 74 I BL cats fe to
3507 (g “Gmbesiioh Reppat 3 5FAY HEGE! B oeBS MOMEERAY:
lamr@nioNeethdeY)182 630l AR s is)gpprattimaclydyl . Docket No. P
31,599 PCT 59. A nethod for the prevention and/or
treatment of ischem c synptons conprising )
adni nisstanioled mlebdeepmpeitiansampyjsieg § papujatien afpsperartsulage
co sition accordi e 0, 43,01 ibi ining particles
EapEE: e BE DGR E ol el chano it aptining
reothpfiteatmodifiabsleagapatingloa altematinshyi os additignallyagaedifdss release
pol ymer coat | . Y i | i Is0Bjed delivers the
TR LR ot B ety RERC RPN tied o2
tplataletcemyativh ihibitor m a pudatile on eentiguoug Manféie conposi ti on
according to claime60, wherein the polyner coating
conpri ses nethacrylate copolyners. 62. The -
otp o glht cempasition ofi¢laig 43 wherginrsrid gomppsitiasidaes 19k PIOEYSFe

coatd cggtl){cfré’l?ﬁlrehtsa%ﬁo ionTEvei i ifen Qfim Bk arindkbAfe@ asddshpared to
acry

aETON6 ate copolyners in a ratio sufficient
tfostingchndiyensa pul se rel ease of the active ingredient
following a time delay. 63. The conposition according
to claim62, wherein the ratio of nethacryl at L P
atfoniThe wembesitiop|of elaint th athprein the Plsa"a?fﬁ?’ai‘%lcdﬁ?fg‘f’? spidy

7é)mposition is not significantly affected by the fed or fasted state of a subject ingesting

said composition.

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

n 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 particles

have a modified-release coating.
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50. The composition according to claim 47, wherein the modified release particles

comprise a modified-release matrix material.
51. The compositions of claim 47 wherein said modified release particles are
combined in a formulation that releases said platelet aggregation inhibior by erosion to the

surrounding environment.

52. The composition according to claim 43, wherein at least one portion of the dose

further comprises an enhancer.

53. The composition according to claim 43, wherein the amount of active ingredient

contained therein is from about 0.1 mg to about 1 g.

54. The composition according to claim 43 comprising a blend of the particles

contained in a hard gelatin or soft gelatin capsule.

55. The composition according to claim 47, wherein the particles are in the form of

mini-tablets and the capsule contains a mixture of the mini-tablets.

56.  The composition according to claim 43 in the form of tablet 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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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 modified-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 coating comprises

methacrylate copolymers.
62. The composition according to claim 60, wherein the polymer coating comprises a
mixture of methacrylate and ammonio methacrylate copolymers in a ratio sufficient to

achieve a pulse release of the active ingredient following a time delay.

63.  The composition according to claim 62, wherein the ratio of methacrylate to

ammonio methacrylate copolymers is approximately 1:1.
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