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inhibit the deq ation of bradykini'n, a reaction al so
associated with cardiovascular homeostasis. Candesartan has much greater affinity (>10,000-

fold) for the AT} receptor than for the AT, receptor.

Blockage of the renin-angiotensin system with ACE inhibitors, which inhibit the
biosynthesis of angiotensin II from angiotensin I, is widely used in the treatment of
hypertension. ACE inhibitors also inhibit the degradation of bradykinin, a reaction also
catalyzed by ACE. Because candesartan does not inhibit ACE (kininase II), it does not affect
the response to bradykinin. Whether this difference has clinical relevance is not yet known.
Candesartan does not bind to or block other hormone receptors or ion channels known to be

important in cardiovascular regulation.
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comprising a nanoparticulate candesartan composition, such as candesartan cilexitil, at least

one surface stabilizer, and a pharmaceutically acceptable carrier, as well as any desired
excipients.

Another aspect of the inventjon is directed to nanoparticulate candesartan
compositions, such as candesartan cilexitil, having improved pharmacokinetic profiles as
compared to conventional candesartan formulations.

Another embodiment of the invention is directed to nanoparticulate candesartan
compositions, such as candesartan cilexitil, comprising one or more additional anti-

hypertensive compounds known in the art as being useful in treating hypertension.
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the f 0|n aﬁﬂeral descrlptlon and the follow ng

exemplgy 5 GAP ARARD1 6 B EGeT otV e e c¥plpnaieatadithe awention
as claifded. ith&fdd Qd\%lpagbgg {1'%%1 GLatilP L&@i‘i’ é fe%?llg é%ﬁal?&% fo those

I nvention as c¢laine obj ect's, van
skilledhigntb¢ art Emtuthe Soluwing kietarlerhdiesbypmmp@lﬁha invemtiégrhose

skilled in the art fromthe follow ng detail ed

description of the invention. DETAILED DESCRI PTI ON OF

THE | NVENJEENIT RS DESERIPTIONCOF BIE INVENPRORD O

nanoparticul ate conpositions conprising candesartan,

s ehpresent dpvgaden isalireetefl @(h@ﬂopaﬂf@hletmmsnmnm o@nprising

r andesar: articles haV|n

cande SO 3 o OAOGALE SHLANE FRNERGRHLOR: Studst rhdoritod
candesaa@ﬁ) partiolea haviag ah effedtiveneeapé patielesiAWdsE Ban about 2000 nm and

at least one surface stabilizer.

As taught in the ‘684 patent, and as exemplified in the examples below, not every
combination of surface stabilizer and active agent will result in a stable nanoparticulate
composition. It was surprisingly discovered however, that stable, nanoparticulate
candesartan formulations can be made.

Advantages of the nanoparticulate candesartan formulations of the invention include,
but are not limited to: (1) smaller tablet or other solid dosage form size; (2) smaller doses of
drug required to obtain the same pharmacological effect as compared to conventional forms

of candesartan; (3) increased bioavailability as compared to conventional forms of
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t he exanpl es bel ow, not every conbi nation of surface
wa@t@bior42zer and active agent will result in a BCHDE®06/000169

nanoparticul ate conposition. It was surprisingly

di scovered however, that stable, nanoparticul ate
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riensive agents useful in treatin . ..
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solid, tigeisleot acks¥oEfiiring Magihal OndsHIC biic] @ctA12o@PaT locsUbawaers, ointments or

candesartan conpositions together with one or nore
drops)y Briece XitEacktgrasloInggpetpreal, ¢ deniead Blminisrationr and the like.
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pharm!aemléinaléjr adceptapleciosage fHen gan bd wilizad e Baedplary solid dosage forms
includ:eﬂlgé %}r%u Qsjo% LIl'l al{fgitg,,rta@gtggéfpg gq? lélq?%xpmo oglg&gaegg}o,r\qusqgé g{lll,s?gr granules,
and th@kblid d6s88¢ Rrm AR Weor ckBEHL, 4 ROWHEE Josa0t fﬂrﬂp%lﬁrcﬂ%g release

drops), buccal, intracisternal, intrapéritoneal,
dosage fying hlophidirtd leweafaron delayedl teteesd ddsege farmy eftendeddelease dosage
form.of the invention i.s a solid.dosage .faorm
form, (ASAHE sl ST 00t el IR o e B SR3ES G g dosase
form, ciencdigbidhtidn the@of. EXSORA as okl MrAaadeisipsiied.ncl ude,
but are not limted to, tablets, capsules, sachets,
| Sheprgesnt inysikien is depiritied heisin ypingsavera] definitionseassst Fatth below

hgﬁ? e, for exanple, a fast nelt dosage
and { 0 ?ng&g%érjl{i é]??tgb ‘rel ease dosage form |yophilized
dblseigem feffentive el apgel partitie age” de 38@Ehdrein heagy tRR deldast 50% of

h rel easr dos%ge form pulsatile rel ease_dosage form
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fractiogatirgy, phetdn herdationsiengosepglizght shaftering, diskentaigugativn, and other
techni(]il%rs tkplO\l?/S ltc? Wose of skill in the art.

As used herein, “about” will be understood by persons of ordinary skill in the art and
will vary to some extent on the context in which it is used. If there are uses of the term which
are not clear to persons of ordinary skill in the art given the context in which it is used,

“about” will mean up to plus or minus 10% of the particular term.



and throughout the application. The term"effective
average particle size", as used herein neans that at
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niht ph@sP@iodtly Ghatérhelubdndasar dsaiRed RerbitGefRiLidahetel diksthat have
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he |
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| ' ' ' illzgd or
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agents erlne reln ave an e ctive aver age
dosagfH5f b ERs HELpafie GeamNa BBt RSO TR Crihg doh Bse
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i SL1, VERBLASOhIL AR, BRSO Lo
that a thesapentically eocting amhqunp p4 drugthat is edmsinidterad thopdrtiddar subject in
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hereinf &eenthépheuch 063220 alddefill ky beh HRedpeuBc AR VSRt by those
nmean that drug dosage that provides the specific

of skilh Hpthgakiol ogi cal response for which the drug is

A. Preferred Characteristics of the Candesartan Compositions
of the Invention

1. Increased Bioavailability

The candesartan, such as candesartan cilexitil, formulations of the invention are
proposed to exhibit increased bioavailability and require smaller doses as compared to prior

known, conventional candesartan formulations.



adm nistered in a significant nunber of subjects in
need of such treatnent. It is enphasized that a

wo b@capeut i cal |y effective anount of a drug the€T/US2006/000169
adm nistered to a particular subject in a particular
instance will not always be effective in treating the
condi ti ons/ di seases descri bed herein, even though such
dosage is deened to be a therapeutically effective
adount Dissolutomeloffileslafithe Nanopwrtmniate Sandesaf tur Ecmpositions of
Char acttke Istentien of t he Candesartan Conpositions of the
Invention 1. Increased Bioavailability The
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formul ations of the invention are proposed to exhibit
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close HgigoLCt ed| y dramatic dissolution profiles. Rapid
di ssolution of an adm nistered active agent is
pilTée eamdss@tanasuchas tmdeelarmmﬂﬁkutlhmog@natmhd of the adentian

f er onset, of ac bioavailahility.
preferpfi3 15ye & ARG yfan BREI B s PR skt bigaeies fiaest pap v of
the colnt}fRsRRAILENI . I8 FRRE B&bodimeWRWrthdBvetaRhUht 1&& about 30% or at

" increase the drug's dissolution so that it could

least ahorid (Yo of ﬂwgnomr@@éat@ candpsaganTempositide mﬁlsmvedswdhn about 5
mmutgé rﬁ?@%’?é{h@f‘ @%éecﬁ%ll gl}e 1nF gﬁlbtrpl,lr}%?]iserai)flx %trl g%ent p%, Pit least

aboutab%,lfat Eamabwtﬁ)%;ht leeﬁsaboﬁtbm% o2 @teadt abbgt SO%TBﬂﬁlbt ion

i s.dissolved. In other enbodlnents of the inventiaon,
nanopgrtiouise ¢andptian Spupeition is|disselved patin shovs by mimges. Finally, in

anoth%lm‘_aétﬁﬁcfbﬁl %Oﬁfﬁ{ rﬁf&%@ﬂ@iﬁ% 5 ygt Ba bﬁétﬂ?p}’ %’df‘%ﬁ%gngﬁ%()% at
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| east about 60% at | east about 70% or

. .ab
dlSSOIX?‘PWgQ’é’taéaB% MEWIZSHE t he nanoparticul ate candesartan
C OiRER#t{oh $MpreferdHly RhMEEH W 4 AbMuAbIKith 30100 Hh88ne. Sucha

Finally, in another enbodi nent of the invention,
dlssolpii@tf @sélmnywsu produgsttwalysnt diffesent dissdletiert cuabesufor BAYproducts

e LT AT A ——

predictive of in vivo dissolution of a composition. An exemplary dissolution medium is an
aqueous medium containing the surfactant sodium lauryl sulfate at 0.025 M. Determination
of the amount dissolved can be carried out by spectrophotometry. The rotating blade method

(European Pharmacopoeia) can be used to measure dissolution.
3. Candesartan Compositions Used in
Conjunction with Other Active Agents

Conventional candesartan, such as candesartan cilexitil, tablets have limited
bioavailability because candesartan cilexitil is practically insoluble in water. The present

invention is proposed to comprise nanoparticulate candesartan, such as candesartan cilexitil,
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havi ng very different dissolution profiles in gastric
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relate%%ﬁép@wcw@h C@I&iheanaﬁ@ﬂiypertenewes ineludb bt 2zechas dimited to, diuretics

« |
S R
Inhibitkd, Augiaensin CanmﬂinngmnidXAbZGE)&hﬁrbttbﬁgcal&mm@hannel Blockers,

. i ncreases thg ie(ffl cacy of candesartan, such as
AngiogensigdiesrpighBlackessi(formal medicalmemsrnsiotansia-2-reenior stagonists,

knowrPA4! %%smfor%hbrtf o ? ﬁ'ﬁﬁ)cbl@l\ég d‘ﬁé@ggt‘g)ﬁﬂ ‘Fa%@ﬁltsﬁnSg?%gc

i ncl udi ng t her apy ypertensi on rel
eX&mId@SrQ:f dmra‘s@uheiudcj H:&‘IEaS ast lititod tte améliotidel (Mﬁhttno@®) tHueetanide

[ |sd cted to artan ch as
(Bume pthifAes ORFIe Chleﬁﬁi}&@ FErORgIRY. f0S7 G5l 25 D),
hyrd dHP(Sl@ }ﬁa%ﬂbo(llﬁ(ﬁ
. Or el a% ed cardi o?/]gg{:%%? %lg%%gl[n??g Hg&o%??{e&/@e&ﬂt@ﬁé@ées
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N RN VTR

(Sectrwvamqul“amuﬂmj AelaxolbD{K &idne®y, blgo@k&bwze&ta@m Qarteolol

Bl ockers, gl ot ensin Recef)t or Bl ockers (fornal

(Cartrolgy); lélﬁ‘lopwé?%é apigrorBhgwdalol ((erapd®), nenbuiglohlsevetol®), pindolol
(Visken®), propranolol (Inderal®), and timolol (Blocadren®). Some examples of alpha

blockers include, but are not limited to, doxazosin (Cardura®), prazosin (Minipress®), and
terazosin (Hytrin®). Some examples of alpha-beta blockers include, but are not limited to,
labetalol (Normodyne®). Examples of sympathetic nerve inhibitors include, but are not
limited to, clonidine (Catapres®), guanabenz (Wytensin®), guanfacine (Tenex®), and
methyldopa (Aldomet®). Examples of ACE inhibitors include, but are not limited to,
benazepril (Lotensin®), captopril (Capoten®), enalapril (Vasotec®), fosinopril (Monopril®),
lisinopril (Prinivil®, Zestril®), Quinapril (Accupril®), and ramipril (Altace®). Examples of
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known as "sartans" for short), and M neral ocorticoid
Recept or Ant agoni sts. Specific exanples of diuretics

w0 p@bde18 but are not limted to, amloride  PCT/US2006/000169
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(Hytri n(r)) Sonme exanpl es of al pha-beta bl ockers
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s

"td Y %gte ?tgﬁ‘?
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ne met hyl dopa (Al donet (r)). Exanpl es of
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enal apri [ “(Vasot ec( fosino opr |
substalntlali}mfﬁacrcdd yPhe diédvor f@stﬁ:d stzZtesif mishibjedt)ingdting &m:rdolmposmon This

mean3 GEARE3 f6tk\oh o5 SBpISERB S Ferbhc i ANt BRE Ry the

rate oft drug abdo@stidl en(the héﬁﬁiﬁﬁtf&ﬂafce c‘fﬂnﬁ&éaﬁﬁﬁ @ué@é’ SIS Lilexitil,
f el odi pine (Pl endil , |sra®dglne Grc(r

compasitiap arepadnmm(s@a@cbl@ﬁb«( fe)d)velsfust ged eta(ePr ocar dia(r)),

aEggne\f‘?% gipag&sa%gl o{n nl{uc}Z;' s?bggagg?lgf ggrflg%tgé}{g eﬁjﬁ:é:? é.é%))od Eﬁﬁlude an

increasy i@ sn'qbcﬂ domférﬁéhdeptheﬁby AsEds g sub Ute&cﬁiﬁlfahée as the subject does
besartan (Avapr (F)@éﬁ , losartan (Cozaar (

not ne?it%né'aﬁettbﬁ theyl a1 faking ¢ f9se ojtherswith ahwumlﬁd)md rIhis isesighificant,
as w1tﬁ’ %%ﬂﬁr @tgcn %’ggﬁh&%l{ fnl)eafqugﬁ@%lgélcﬁfco%ﬁ[%ﬁ %ro\?fﬁlcg 'tl% odrug is

cept onists Inc are no
beingptpb@rbedmasfl(elohspnvacﬂr)) 4. The Pharmacoki netic

Profiles. of .the esartan Conpositions of the
@%W?’H’r?naﬁ‘%) BeTaY BROVEGS qupﬁ%twpiﬁée eAndespeten.uch as e

candes@f'taﬁ BiexFIDESRPoSIINIRHal G aldAEir£H gﬂ?ﬁnﬁb&ﬁﬁetfé‘gﬁoﬁle gvhen

conposi tions of the present I nvenhti on enco
administenetbioanaramalizusijeats. The desirable pharmacokinetic profile of the

candesartan, such as candesartan cilexitil, compositions preferably includes, but is not limited
to: (1) a Ciax for candesartan, when assayed in the plasma of a mammalian subject following
administration, that is preferably greater than the Cmay for a non-nanoparticulate candesartan
formulation (e.g., ATACAND®), administered at the same dosage; and/or (2) an AUC for
candesartan, when assayed in the plasma of a mammalian subject following administration,
that is preferably greater than the AUC for a non-nanoparticulate candesartan formulation

(e.g., ATACAND®), administered at the same dosage; and/or (3) a Tmax for candesartan,
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candesartan cilexitil, wherein the pharnmacokinetic
profile of the candesartan is not substantially
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i ngesting the conposition. This neans that there is
little or no appreciable difference in the quantity of
drug absorbed or the rate of drug absorption when the
nanoparticul ate candesartan, such as candesartan

when g$sapsd inithe plesmpofa tna(rnsalmnesubjdm follsvimgedministritionf €t is

state. Benefjts of a dosage. form
preferkfl 345 dbiGos Fovdor § 8 Rinopatieulstoendpfeds Tomolaia (2.
ATA(DAND@beacﬁﬂmﬁéféi'E&éﬁﬁe kdin® 8986t TRONALAADIE PAErm ABRMERY profile, as
i ncreasi ng subj ect conpliance, as the subject does %

used heein, i theathspmacokingtic prafile meesm@(kaftﬁg the intisd deset df@andﬂsaﬂhan
oﬁlb%% {H?ﬂygdn% 919[ a g;r I?ér?ecf csanaésgﬂl { l?cﬁ%ﬁc??itlorrrle f?%% nvgn‘uon isa

an |1 ncrease

nanopaﬂrwlate mdésaftamlcﬂ@htﬂt duenpdsition iiat @LhibTs I @aefarARE MaY
be qbserved. The invention, al so pr ef erably provi des
Phamwaﬂsa%w%mgaf 2 BeRraangparisulaig eand Wé%mtmr(e g

ATA@AN% {idminfQFRL th# 92{?12 %\5%@ g‘&ﬁqag an about ut 90%, not

phar mdcoki netic profi ere
greateg thmn@bow 80%;&101;1 glsateathaa apmm@%; ot gneaﬂer:tlﬁﬁ @Boﬁtaso% nbbhigreater

than sBERSHER o DR ha ARty O S L@ERST 1k &bant A%, pphereelar than
about QO%, £©dd grf@at@'th&i(aﬁdﬁrt 189 H&%i‘éz&@lﬁhaﬂ‘ﬁ%ﬂt ?@%abﬁeﬁjot'g?ea'ié?%an about

a mamual i an subject fol
5%o0 ébl?ﬁfmx@tﬂiﬂéttﬁbfbhy thtem@n naQOI{mTB@éatabm;degar@atfennmlhm the

Pl g R b e S SRR R S R "
nanopalmdilkate c(aﬁblesaﬁalﬁbiﬁxﬁtﬂfcoﬁfmﬂlﬁﬁﬁmaﬁexmm REAYRRe! N t he

sma, of a manmal i an subject follow ng
Phaﬂﬂé&ﬂﬁmﬁtsct‘f?%mg gvith 3 per- n@@ppﬂ@ﬂ@fwmesgﬁ@af@muiaﬁ@n off Keeg. »

ATAO?%@QDF? dﬁl%%?%‘?ﬁ%ﬁ%e%% ea éa”dvflﬁ@ﬁs%'? 12§ agguta%d"/o at least

m ni st er ef™ same ‘dosage:
about am%mt 1@@,1) atul P@0Yof atrleasaathdaaas a00% ) at WMaeatast 40024, dt meatshabout

BRI S AR TN TR Srp—

least af)@l!it 1D00FN af18seP Qﬁéﬂt'lq ohAt & 16RD ﬁﬁ(%%,fé?rlé'ﬁ'é{ ?Jé)'up 9300%, at least

e, ATACAND(r)), adni ni ster he sane
about st ﬂeraa&ﬂbeuphm%@olqastafomt lmoa‘r/q, b‘el;easnsbmﬂeldw%: aau laast
e r r of sur ter . the
sbout 0058 e R e TR P i 1 e RS0 he

nanopﬂﬁ@ﬁl@fer@ﬂd&;mh@ﬂoﬁOr‘r'pOSI t| on of the invention is
a nanoparticul ate candesartan cilexitil conposition

taet aspthasienbodimensntpa ﬁﬁtdewaph:anmmmn néthednveation igp
rannee SRR SRS SEIGAA B, LR RRD,
pharmdeokinetiotesting atithra AdnamnapartituldR%andebrtan formulation (e.g.,
ATACAND®), administered at the same dosage, an AUC which is at least about 25%, at
least about 50%, at least about 75%, at least about 100%, at least about 125%, at least about
150%, at least about 175%, at least about 200%, at least about 225%, at least about 250%, at
least about 275%, at least about 300%, at least about 350%, at least about 400%, at least
about 450%, at least about 500%, at least about 550%, at least about 600%, at least about
750%, at least about 700%, at least about 750%, at least about 800%, at least about 850%, at
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greater than about 80% not greater than about 70%

not greater than about 60% not greater than about
wGMs/on2i8 gr eat er t han about 30% not greater PEENS2006/000169

about 25% not greater than about 20% not greater

t han about 15% not greater than about 10% or not

greater than about 5% of the Tmax exhi bited by t he

non- nanoparticul ate candesartan formnul ati on.

least ahowt PRA% eatilenst ahont 95Whent beasttrboat 1G00% ahivedi afoomml U50%; laeleast

about lqrbrps%ts !f‘ﬁe%siﬁ a??]ué{] ?g%,la (%rltatt eaﬁﬁtbggﬁ,gg)?)j g{;tgtaelrr] th%ln lt Ud exhibited
by theohai-faopkitidelatecah@shitntfotnulitian (©5; AANEEND ®) at e

candesartan formulation of (e.g., ATACAND(r)),
adm ni stered at the same dosage, a Cmax which is at

St ahgduipfieh &Pt EORKbsifbnd about
5 DA e R Tt

bout 800% t t abaut 900%
[ daéind % 5ottt 3508{“%88 R SarmBioue apasaspefoulat

candegdyeinl subBGQWnadbpar@agite afiebarthd QOMitiBlin WadhtadalfUtration of the
140002 at | east about 1500% at | east about 1600% at

comppsitien toghibiect myplasted stafedia bioegwiyalentigdwinisiration dfdhes t
comp@stf&('_’ﬂto]ag% &:g{ éa%earstatt@an the Chrax exhibited by the
nonnanopar € candesartan formulation. In yet
afdbe kiefferemieod labﬂemuont dfehe eomigsitiong o prisiag el Iﬁdﬁopefrtlhhae
invention is nanopart.icul ate ¢andesartan cilexitil

candegiRoRichias FARTsURREKRT I rEhen Rdpdmigaresn the fed versus the fasted
state, RNRERBHAKIREthhA aB(ﬁft 60N 1884 Eﬂ&n%b&ﬂni(izﬁ AR @lgz{n' #DBLES %, less than

candesartan fornulation (e.g
about 48%, tss thanedowtt400h dess dlnan aims‘abﬁé/p, lass thaﬂ(}lhdmt 80%%0i, ksathan about

25%, 58 P R85 Yo G550 1-90W 0 530 B s 5,

1esstﬂaﬁasbu@3@ut 150% at | east about 175% at | east about
200% at | east about 225% at | east about 250% at
| Bnere ypbadimprinytheinventipn: thelioyantign eogompasses agnopabibanate

cande%&é%@ st aL ?%é%%@g%ﬁﬁat g%ls sa, ?{g}n cﬁ@)ééb(y OUtn g(glgo/ stg%}gapf the

comp&Ash toa{ SIJIbﬁ.':aBin afased stdtzA8bioatuivgast o abﬁmhst?ﬁﬁ%of e

| east abug 50% .at. | east about 8Q0% at |east about
compesiaop o4 Juglest l%ﬁﬁfa%ewara@u Pagslelinebby Cot @wgl AJJC guidelines

given 'bg@l%t Uapeyhd %Qpﬁr{?eg @&mif@@fﬁ&lofi ?g%ﬁbejcgﬁgsﬁonﬁﬁigsﬁﬁ% ean regulatory

about 1100% at bou
agency PEINGAAYr dbtder Uth&iDA peidéliiEsstah frddweds iymétheds are bloequwalent if

o SRR A TR b BRI e
measueEBAs hilei R fel@fant ttéeoléé'qsﬁ)&lén@@ fofhEQI AR MirgbLEL A dholhe

. Fed Versus the Fasted
bioequivalency between two compounds or administration conditions pursuant to Europe’s

EMEA guidelines, the 90% CI for AUC must be between 0.80 to 1.25 and the 90% CI for
Cmax must between 0.70 to 1.43.

3. Redispersibility Profiles of the Candesartan Compositions of the
Invention

An additional feature of the candesartan, such as candesartan cilexitil, compositions
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The invention al so enconpasses a conposition
conprising a nanoparticul ate candesartan, such as a
woaweparts cul ate candesartan cilexitil, in whiB®T/US2006/000169

adm ni stration of the conposition to a subject in a
fasted state is bioequivalent to admnistration of the
conposition to a subject in a fed state. The
di fference in absorption of the conpositions

of theqmspnﬂ igvengiontie thatithepampbsitiomst redlsmrsbasmhtt}am theseffduting average

when a the fed

particl3RE e &shers o Atatoat i PR R SRS ol 2imirpniohis is
signifR@ff ad Espoh B@RindRRMbn @ﬁ%anb%frﬁcdlﬁl@ Qm@&@éﬁan&%xﬁpdsﬁﬁﬁs of the

t han about 45% | ess than about 40% | ess than about
inventioydid|net eedispgrse 0d u@nop@%cula@s@artlﬂa pizefiben thesipsadedonn may lose

the be&bﬁ}g ﬁ%{;&éh tbﬁ/(]?({?mw%lgﬁ g @%%an% ﬁ{%r?arhang a?ru% hl@%) pa?(?clll% ﬁ%e A

nanopartivatitesnd suifablefer tlﬁ\pee’séntaﬁverﬁlbﬁ i4 MVEdction apiegRRtEe Size of
nan gartlgulate candesartan, such as a nanoparticul ate
less thag 20088 | exitil, wherein administration of the
c &thd Rih Labdht @
CPIREBIL FENBHPLASE L ol BOH S yenp benr
from ‘rae sub leamclemlw diatle a¢taztee1gemtn1fmhcr ddtive lagasnt dsesjmtlrahspebgp into a
UI del i hes t he

small BRI oG A SR B e e P - BT A gent particles
are fofrB&H LGRS % 1B @ﬂ?éfnélﬁﬂ?ﬁ)surﬂ&&dﬁée ddery d1loRe Héﬁo@ﬁﬂticﬁﬁ% system

two products or are bloeqU|vaIent Ifthe 9
and theghgrmgdpesanir drizingaoree (Tpghi¢eranyeradindd@iion in fiee bmxg@ eﬁVlth the

Sur nt s levant to
formeo e Y 2Bt R PR PO Ll b SR Ry fal wen
belowttha:t&ﬁ)lsd:fvai o/ thdRGiE aikpeieon TOMP 6 £HhE Hafbpadiitilate aéthaldgen.

condi ti ons pursuant to Europe's EMEA guidelines, the
obberegver.dhe %&B@Pﬁ%’? lagsecapdespiiamcqmptsitions pf #e iaventionexhibit
drama$@ é/ecgéppe‘;rés?{) he Q%oj%ft?:ﬁiea\é\@o Q%a?tgla:gglal%lsegﬁlpoﬁ)’ administration to a
mmnlﬁadmmh s i bnmambr tunieal,ray dembnstrafed tyddedristingionfreditpersiomin a
ol SRS A BB S e frcisersea
cande§e?3R PaHiclRNS kS HHad BBEES ridfdhst RAth Bﬁ?el@\faﬁ*@ de)ﬁﬁs medla can be
average particle size of the redi spersed candesarta
any aqygees wFdis thas ckisby thewdasiredivnic szrengfbraods)H Whleh fosm the ba51s for

the ikl Rl e Jhe B R BhOE P Sy pegnat ere

represefit @V o fQfhysiiotb gl c 61kl GREHER] f&lQh@hlﬂﬁ:ﬁl@B&Iyt | Siteh Bl felevant
particle size, then the dosage formmay [ ose
aqueous media can be, for example, aqueous electrolyte solutions or aqueous solutions of any

salt, acid, or base, or a combination thereof, which exhibit the desired pH and ionic strength.

Biorelevant pH is well known in the art. For example, in the stomach, the pH ranges
from slightly less than 2 (but typically greater than 1) up to 4 or 5. In the small intestine the
pH can range from 4 to 6, and in the colon it can range from 6 to 8. Biorelevant ionic
strength is also well known in the art. Fasted state gastric fluid has an ionic strength of about
0.1M while fasted state intestinal fluid has an ionic strength of about 0.14. See e.g., Lindahl
et al., “Characterization of Fluids from the Stomach and Proximal Jejunum in Men and
Women,” Pharm. Res., 14 (4): 497-502 (1997).
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the benefits afforded by fornulating the candesartan
into a nanoparticul ate particle size. A
woawepa2ts cul ate si ze suitable for the presentPCT/US2006/000169
invention is an effective average particle size of
| ess than about 2000 nm |I|ndeed, the nanoparticul ate
active agent conpositions of the present invention
benefit fromthe small particle size of the active
aé@ﬁ tbeh¢vredft1wé tlecpHl vnd agenstredgthof it testexdiionris moradritical than

o el RIS o A BRRL SRR B Q0o honsth RS can
obtaimedithguglontimeroax toabmbiony ARireh A6AES sthERELRBE kAN, Gholehe
nanoparticul ate system and the thernDdynanlc drivi Ag

multiplg congugaie agifibagerdrs (Geerark agidandidonrsnondingselte pbthgtacid),
mono otutg ah&‘? 1&? ({I{?teﬁ& ﬁﬁtessg h aggl onerated particles, the

I caval osage formmy fall well bel ow
t Bapreshﬂﬂme&zdieotwol}he tdiatibrsqan de,bius permot timifed D FOC] dod@ions,

rongifi SR aP EUP AR S0 AN L —
conceh@MEM &R aﬁeﬁ!ﬂ'(p(bdl #d élﬁaﬁttd £M, el iR ?e'SQHerQSf tHE example,

nanoparticul ate candesartan part| cles up
electr@ld‘m Snltélonat:arobﬁ ot zre matimited muelbmmﬁ laMlH@hasr less, alvoumra@l0l M

s APBOEH O o BESRBR A EhSR SR Br R s,

about @Y1 g TR bt (e85, &n8 inhiRtueds théteof! mtﬁ&%@&%g@@ 698@6ds20.01 M HCI
particles is | ess than about 2 microns. Such

and/mb@ b NaGhrre m@r@wsm@tm of dastaschvaman mw@mfcaﬂ]emmc?uons owing
C
to the Pl St d R Eol RML A B B e e B The

dEbactreljrtq)d'tbnaﬁdratmﬂs Gf B’OOEN@HEI ar.@ MESE ahbatl WHCI correspond
S|olog|cal condi tions found

to DH By B P DB G SPastoRY by e A A M G SISO e ddaieils acidic
condltfl&fs feRIR! ke st@ﬁh%iapu sSiuﬁSﬁ gf’b Y03 2Rl ‘ﬁ%\ﬂ&‘e% aYea n%%ﬁ us

sol utions of any or ba or a co i on
approximatien bf thmhomh s‘eeatgﬂb cdmdlﬂltms cfeumdrthrbughblanhie baty, including the

str vant pH.is wel |l kno in the art. For

gastfo&ﬁ%?ﬁﬂ%ﬁ“l% a o ReRratip e BReT B M Figihberemyayeg to
mmuldt@ﬁeﬂ doBdifioRs Winﬂab!ﬁhﬁ@h@ltﬁ&eat er than 1) up to 4 or
In the small intestine the pH can range from4 to

GEX%ﬂaWrﬁOdut@n@ of saitsj amdﬁahaaeanlg@nﬁbmmC&s ttloer&f, which exhibit the

s B AR S P A 5 SO Bt s

+ sodiofn, pétassiurd aﬂcM:lebmhﬁsaﬂta%f elosded bbeticicRFAded sallts LH dhas
an ionic strength of about O. 14. See e. g., Lindahl et
potassijm anc-pleigmisalt obehlenides rarbpiir geidfbiesrbariaée Bite tesefivan gotassium

s B BTN A OTER BB CB f ct
salts of ciibdest rength of the test solution is nore critical

t ﬂlather embodiments of the invention, the redispersed candesartan, such as
candesartan cilexitil, particles of the invention (redispersed in an aqueous, biorelevant, or any
other suitable media) have an effective average particle size 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 1400 nm, less than about 1300 nm, less than about 1200 nm, less than

about 1100 nm, less than about 1000 nm, less than about 900 nm, less than about 800 nm,
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the specific chemcal content. Accordingly,
appropriate pH and ionic strength val ues can be
w@bdoaioneds t hr ough numer ous conbi nati ons of st rPEmUS2006/000169

acids, strong bases, salts, single or multiple
conj ugate aci d-base pairs (i.e., weak acids and
correspondi ng salts of that acid), nonoprotic and
pol yprotic electrolytes, etc. Representative

less thah@bowtc10ftnen, sk thancibeucGho e, ledsitharpateun6@0 hinpriesethat about 550

i, 1654 bl (8 e S e Gearcert £ iy tan about

350 nfQREEHah AbH1RB0D MANIAL Ak BoBDL0tn, 38R YEarlabbulMORR, less than
m xtures thereof. For exanple, eleéectrolyte sol utions

about 4 4 e lesp than abeutrlP mn,msséhama@oufalﬁomn @ lgsshaGibout 50 nm, as

meaSL{x&?ﬁy hglgtoslé%ttegm%]l?%g%, mlcroTcggg or q@ﬁeﬁiap%oa&%%g dgr 'Such

methddesmtab&?djfbutne@s@ﬂlg ifeblad a%fagb@éﬁml@é’iﬁe drk Xhowe $o a person of
O these electrolyte solutions, 0.01 II—)|CI

ordmaéy]alpﬁrm@wlarm NaCl, are nost representative of fast ed

h H

AR gtsnpgiﬁytkﬁg%egtgge& aaﬂgaféfﬂ@ﬁbfé%%s Ko G Bl o) Bee c.g., the
examgjaswtlonmﬁétﬂ BaﬂenttNaofi 37ﬂ8ﬁ:ﬂbr m@tcﬂ)cmmampam‘cuhms of

9 g corr ond

CompB:’;_ll 1gAs gn@rlél%a Eﬁlpr@s‘up Elg@gﬁt]@@ a%ﬂrlc aeq S]s@lb]l@er and
Dioctd®odtun® BuFbdidtiahes typical acidic cond| tions found in

the stomach. A solution of 0.1 M NaC provides a

reasonabl e approxinmation of the ionic strength

cengl onls found throughout the body, including the

gas gstl nal fluids, although concentrations
hThélBlVeﬁﬂitﬁfprBwlieMdﬁp’osﬁﬁm@ G@Mﬁﬁg E&d‘ébeﬂ‘tﬂnai@hfa@@andesartan

conditions within the human tract. ry
CﬂCXltéloPélﬁlPléﬁ andat leagt ene suafareisiabiliaeye d he ﬁutf@ﬁetﬁtafbalﬂzmeferably are
e 0
adsorlieh?)éng{ ﬁs%%]hw%ﬁh%g sﬁrgé%eorﬁ ! ahgngstag% %ﬁ&m &lm esartan cilexitil,

particlagi Siinfdve smbiizerssapdcially 1wofiil hanelrméﬁsédljdphﬂmilly aHBerel ﬁh or
cetate sa + sodiu

d/
R BB 50 B EHGERHE bG8 Mt
react \ﬁﬂi e Qhﬁ&%&%?ﬁa%&@é $rStham SPeHsY 'Rd@@ﬁﬂﬁ)sédéﬂ}b%ﬁ %cﬁ@éu@és%ﬁthe

salts of chloride, and citric aci citrate salt
surface stabilizer y0 essesfialiy fasecbfnternaleca dressdfnkagﬂsorl de I n

er enbodi ments of e invention, the r .
LR R SR Ak e A S
compd3ftichk ﬁ)geﬂiéﬁwith%e Of BfbrS AE-BREE pﬂifsﬁqbg@&l}!@%!@eptable carriers,
bi orel evant, or any other suitable med have an

adjuvagts; eryehydesa geliosieelyaeierred o ascariass. Tlees@mmmcmb o be
formuthfA%of Hﬂenth%?ﬁgectlon (e.g., intravenous, intramuscular, or subcutaneous), oral

administration in solid, liquid, or aerosol form, vaginal, nasal, rectal, ocular, local (powders,
ointments or drops), buccal, intracisternal, intraperitoneal, or topical administration, and the
like.

1. Surface Stabilizers

The choice of a surface stabilizer for a candesartan, such as candesartan cilextil, is
non-trivial and required experimentation to realize a desirable formulation. Accordingly, the

present invention is directed to the surprising discovery that stabilized nanoparticulate
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t han about 1800 nm | ess than about 1700 nm |ess than
about 1600 nm | ess than about 1500 nm | ess than
wW@abwan72490 nm | ess than about 1300 nm | ess PEENS2006/000169

about 1200 nm I|ess than about 1100 nm |ess than

about 1000 nm I|ess than about 900 nm | ess than about

800 nm | ess than about 700 nm | ess than about 650 nm

| ess than about 600 nm |ess than about 550 M, |ess
candeshitan sadioastcab@Banm cileaiiil, ¢dnaposhions tadbOmads thetwil ndtan

about 400 nm |ess_than about 350 nm |ess than about
agglomengie RRpdhess® PRAMOUELUt 250 nm | ess than about 200

r@@mll)lﬁ%rfsl?ﬁﬂlcﬁ@%h 0h® QurtiPe staBiFret S beARBH in he@nvbition. Useful

| ess t han about nm or |less than about 50 nm as
surfacegalsilizersi wirichl dag Ibta emplm*@é i thy imesmHon includec by et limited to,

nownFsgis ARG -SRaR Mo EiG et SUOE Py I s Varigus
polymés AeHsAdleOilaowdichiedligosietd, hatuthl phRiudts! and surfactants. Surface

Redi S{)er3| biljty can be tested u3| ng any .suitabl e
stabilizpanineludp sapionis, penigreetiomigdopicgand FEeRGFHMEACLS | ons

% rPoeS%nEaF 94 ?{]atme&%%of(ssu}ﬁc? s%ﬁﬁh%ﬁif QL incRRk i gdxr&ggrog?'l methylcellulose

par ositions risin gistic
(now knowiaiag &htypmﬁ’ndblbsef) IBceror@mmzlcﬁdlnfoae,qnoBtva@lpyrzcdrdoam,ckodmm lauryl

Sodi um Sul f gsucci. n te t s The
sulfate ﬁvew¥su5fﬁswwred Blai Rt AR @éﬁicﬁg'ﬁng%% deRBn, B acacia,
choles%ﬁ(ﬁ?ﬁ?%ﬁ&tﬁﬂ , stSHRCRS b&RARBARKT loisdd, @Xlciuni stezﬁ@tfet bigb&s1

east one sufface stabilizer. The surface
monosgdagdie, | cetostesryp abbhqlam@m@megd@mmmg)wax oprhiles 68kt ed
with th urface of the desartan Suc
polyoygiisos Aliaf Mg o0 rrecRfpaf FRER SR i dhE iAo, o,
polyo@%ﬂ@ﬁa‘n@ |chétoﬂ&?ﬂéﬁvaﬁ%ﬁp&gﬁi}%ﬂ%ﬂﬁﬁ| s)brlﬁﬁﬁ&ht@}a&dl&’ eaeid€e.g., the
or associate with e surface of

commmia&imawalﬂa’plﬁ Bweert aﬁ@l@yf&? $USh ap &t | OTeSE Bﬁtan%l Toyeen” 80 (ICI

soec FRETLEISH" FAGh PGt Lpb U BERIEaARHAP: B L0, o
Carbid@))); helgexwhiakedel sZ@ratw eoldmdamthcah ldyoxfi deg ehadphates,
i nternol ecul ar, cross-| i nkage

carboxgpeihyilerdiuinge salcirh saRPE RSt HgGenigs Pafdasdiciinos!
hydro@eltlﬁ?fdeﬁlh ose.1 1fo's@ Slg&eﬁcg}f&ys‘fﬂlflﬁb QMRIRE, ARERsium

on-"t oxi ¢ physi o oglc I'y atceptable carriers,
alumirdoinisianates friathanokiniiod, eslyvoyll Iakeohwl\(BNy\)r 41 b Seitetramgthylbutyl)-

phenolg%;l{éllﬁgr;?vgp eqe g Ot%}igﬁ'apg ?cgﬁc’na?qa ﬁy&ea@g?r nu'w%ta% C[iyloxapol superione,

and trikdM)r Wr@{e’ g OPlufoRO R ENRAUE DS, Whigh aﬁﬂblbék &dpotitrhérd of
in'solid, liquid, or aerosol form vagi nal , nasal,

ethyleneoxide andpiopaiene pide); PoloserIBies (¢.o) Tetrmre sOU: alspdpayn as
Poon%%em 292%4 v{l}mg}f: fs%tt& Oﬁﬁ%@ﬂohﬁttﬁ@&ecfopg%%?'den%d ﬁ@tﬁ's@@ﬁenﬂal

addition of propylene oxide and ethylene oxide to ethylenediamine (BASF Wyandotte
Corporation, Parsippany, N.J.)); Tetronic® 1508 (T-1508) (BASF Wyandotte Corporation),
Triton® X-200, which is an alkyl aryl polyether sulfonate (Rohm and Haas); Crodestas™ F-

110, which is a mixture of sucrose stearate and sucrose distearate (Croda Inc.); p-
isononylphenoxypoly-(glycidol), also known as 01in®-10G or Surfactant™ 10-G (Olin
Chemicals, Stamford, CT); Crodestas™ SL-40 (Croda, Inc.); and SA9OHCO, which is C18H
37CH2(CON(CH3)-CH2(CHOH)4(CH20H)2 (Eastman Kodak Co.); decanoyl-N-
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like. 1. Surface Stabilizers The choice of a surface
stabilizer for a candesartan, such as candesartan
w@Rioent42l8 i s non-trivial and required experi nmeCI/EE20061000169

to realize a desirable fornulation. Accordingly, the

present invention is directed to the surprising

di scovery that stabilized nanoparti cul at ecandesart an,

such as candesartan cilexitil, conmpositions can be
methyigldeantidain-dedyl prHDiglRYgY@ATIIdS; a-ctecyla{ﬁrh)emaltbmmlde n-dodecyl B-

anot her. Conbi nati ons of nore than one surface
D-glugenyisanosider nelagedyb Braweenliopide;heptanoerilinaihylelisamide; n-heptyl-p-D-

alucop i BRb BiE- RipHReiias ARt FERefY g rdhsitfnonanoy-N-
methy2§10aA e Ao TADIARL SoyPRERBRUHIRN.AXE) Bl RAkide; ltEiy1-p-D-

exci pi ents Includeé various pol yners, |ow ol ecul ar
glucopyrnydsided betybfd-shioglatopyednopiderdtuG-phosphalipidy PEGtdhotesterol, PEG-
Surface stahilizers,include nonignjc, anionic,
cholegigio] § detivetive G Vitamin BerHS S B om e sdom copolymers of

t s i ncl ude
vinyl ﬁg&élgﬁ&g%@)}% )kﬁﬁ%l 56%%[{? ngf?h o Pléédfohé‘SSB G AR tht TRE.

(now known as
hﬁ{xamphb lob sgefyl daydmo Synﬁaqupsydbdeletmhdsée, but are not limited to,

polsnfith, BIPbRFatbr e S E  eaRl pfappids, and

nonpcﬂﬂﬁéﬁcp&ﬂﬁ%&ﬁﬁi suie¥d Fiifteri GO L@BASEM, p&mtxﬁéﬂ@%@hdmmm
tragacant stearic acid, benzal konium chl or

anthryyd pyiidinium ellpride cagenje phespholinids chitosanepolvusiset ear v
polyvﬂlgff%hc?elzbl e ?5181)[%%@1% %‘fgé Hgllpﬁeltl{a}%ﬁﬁe ?h?fglwﬁ&nggrpgronrlde

bromleb UMABM(AIBrﬁileﬁﬁlﬂemthlarﬂﬁ@ﬂmm mhud)a(&ﬁDMAR)n end

tor oil derivatjves, polyoxyethylene sorbitan fatty

polyvgty Ryr@élé@?es%détnsthylaf%oeéwlacwlm dypethylawifaterween(r)
p"(%ﬂéquéfu?géf“d%nﬁss ifzers L@;%@Q( Fl?c%oﬁg}ﬁnt-&ﬁg %ﬁz?@ Bpids,

Speciality enlca t ene dlyco
sulfor(lmngphosfﬂmlbmmam(drc)uaﬁsﬁﬂrmmm@mlm( ddmmundy sheldss) ) |

s UL 5 851 aFPLH RS A R B e,

coconﬁ@frfi’x@éﬁﬂﬁ%&ﬁiﬁéﬁﬁﬂ dlh'l&ﬁf% &‘Bﬁinlﬁﬁk d&&mf Ingethy1 ld'ﬂ%ﬁi@@xyethyl
hy rogéwthy cel | ul ose, ﬁrone ose pht hal at

ammangie chloride of brongde, Id@mdéeet yeegrraenium chleriden d@cml dimethyl
oo IR SR R Rt Bk sonm

chlorifi¢ byb@REd&)Xbeshud ﬂﬂnét@flﬂ@ﬁﬂﬁb&tﬁ?l z(rﬂthsmukfkﬂiwhc&sor bromide,
t

| oxapol, superione, and triton), pol oxamers

myristy] g8 ¥ ammpwigmymathih siphajhi ﬂ%ﬁylail@e@b/bwzab%n;hglhéchloride
or bro?gdegtlﬁ%if@ﬁqeﬁ%yl @?193’%36@ R cﬁf&&ﬂg)or bRAE NNET (C1a.15)

roni’c nown
dimethylbenzyl ammonium chloride, N-alkyl (C14-18)d1methyl-benzyl ammonium chloride,

N-tetradecylidmethylbenzyl ammonium chloride monohydrate, dimethyl didecyl ammonium
chloride, N-alkyl and (Ci2-14) dimethyl 1-napthylmethyl ammonium chloride,
trimethylammonium halide, alkyl-trimethylammonium salts and dialkyl-dimethylammonium
salts, lauryl trimethyl ammonium chloride, ethoxylated alkyamidoalkyldialkylammonium salt
and/or an ethoxylated trialkyl ammonium salt, dialkylbenzene dialkylammonium chloride, N-
didecyldimethyl ammonium chloride, N-tetradecyldimethylbenzyl ammonium, chloride

monohydrate, N-alkyl(Cj,.14) dimethyl 1-naphthylmethyl ammonium chloride and
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Pol oxam ne(tnm) 908, which is a tetrafunctional bl ock
copol yner derived from sequential addition of
woeopyrene oxi de and et hyl ene oxi de to et hyl enedi/afione000169

(BASF Wandotte Corporation, Parsippany, NJ.));

Tetronic(r) 1508 (T- 1508) (BASF Wandotte

Corporation), Triton(r) X-200, which is an al kyl aryl

pol yet her sul fonate (Rohm and Haas); Crodestas(tm F-
dodecymneﬂmmehzyl ammaniwh chleridé, dalkyldeezareldybiremanihim chloride,

sucr di st ear da Inc.); . .
laurylrﬂflgls @rpmgm&ﬂgp s, &ﬂgﬁgﬁg@éd%gthylﬁr@aomel%éde alkyl benzyl
dlmetg'l' aﬂ{rﬁ&m&l%r&ﬁldgud a@% AC »ﬂth?ﬂet}ilﬂ a@n(oguhﬂ bidiERLS %loaecylbenzyl

nf ord, as(tm Croda, Inc.);
trleth)g,ag@mmm\mlogide; Is)ly:ﬂ&ﬂ-lyldlmethylammomum chloride (DADMAC) d1methyl

ammoal i) ﬁ%l%&%ﬁ%%g&ﬁ%&ggﬂﬁ% %ncn%q me (%lq}‘/?l ammor}mnfl

chlonbc laegyluﬁﬂauylamson@lﬁn bfmﬂlasydodbcyﬂkﬂmiyﬂmmﬁmﬁmgnde
odecyl b- D- gl ucop an03| de; n dodecyl
tetrad%ﬁYbrWhYé@n@@muﬁebqo é@a Yritessylamaoaia shlorde ¢pLIQUAT
336”{2 I—E@L?@% | u('t:égfaabug/}]aglgr% 1'umbor5)fn§c{y, Bgizyffﬁ*ﬁhgﬁylammomum
bromlde),rtmnhlyé esltdn‘e(simyh gd; clmimedaersmf ity achﬁs&lghmﬁbwummhmrﬂie;
ct anoyl - N-net h am de; n-octy
stearafKOpfimy pgc g%f]?/ ps ﬁewlé%ma@uuab%wm%

steary%ﬁ’oﬁﬁﬁ?&ﬁ@ﬂldeg! &yl ﬁﬁﬁ’dﬁﬁﬁh %ﬁ;n?irdg |o¥ HiBGE q’l'aﬁ&é §A1Q |o£guatermzed

derivative Gvitamn A amn E , [ysozy
POIYOKﬁﬁ]@dﬁﬂkEbpmhﬂ,%rMBAEONP‘m}AH Aﬂ.}K:AQUIPdHNE(AéMH\ﬂhemlcaI Company),

a uch.as Pl sdo e, S6.30 the |ike.
alky! EfifBes B A, P Al ey il b itgr 4o lamines,
polyeﬂh&%@;ﬁﬂya&%s N H- di@ﬂ(ylahiﬁdaﬂ@fl bonyldd] ¥hEVify] pyridine, amine salts,
bl opol yners ysacchari des, celluf03|cs alglnates

such %H@ﬁwmmp @@ﬁatea%ﬁwrﬂcﬂmpm: Wﬁé‘ﬁ@:@”@dﬁﬁtﬂhmm saffyed as
alkyhﬁﬂﬁa%gﬁ‘&lﬁ %ﬂ'}ti?alngtaﬁ'gﬁé J))glﬁ(% @8 |a¥olﬂ}1| 1 salt %ﬁ({tbﬁi tQ4 c'r'[llia@%nary

iniumec
acrylagdiddso ﬁﬁthylr:nﬂi qmayanm pol},@h@ty isoyth aspatazitd gl dm&lﬂﬁdﬁmﬁﬁ)mum

hacryl br o d
chlorifl e 3L BUmeIRG: %’ny SEVAMG L LR Pt

b d&nf Rl 1
pol yvi nyIW| one ace gtab1 1zers|agflno’rt]h(§:g%1 %effll Catlo lgcs }erf %et e
Stablhdcmtehj/dscrsbﬁldfmﬂ eCrosk hmt EL&ageul C’aMmoﬁurg‘acs‘dzia‘m Andwicel and

. . 1.nclud tjonj I.' (ds, . .
Biologl 3 iare BMAEEHBRKkT IS4G To 850 PERHBRE: SRFR-defionic
Surfa&QRPOPRLRal ERENisAD (SRRI MEIH{ek iy |aﬁm1cldﬂibﬁ£‘ | iAo

benzyl -di (2-chl or oet hyl )etbﬁll amoni um brom de,” coconut

Surfactantse@rgpriceeias isiomMakest Dekkesr 1900oni de, coconut net hyl
di hydr oxyet hyl anmoni um chl ori de or brom de, decyl
triethyl amonium chl oride, decyl dinethyl
hydr oxyet hyl amroni um chl ori de or bromn de,

C12- 15di et hyl hydroxyet hyl ammoni um
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chloride or brom de, coconut dinethyl hydroxyethyl

anmmoni um chl oride or brom de, nyristyl trinmethyl
wa@eovo742ns net hyl sul phate, |auryl di methyl benegT/US2006/000169

amoni um chl ori de or brom de, lauryl dinethyl

(et henoxy) 4 ammoni um chl oride or brom de, N-alkyl

(C12-18) di net hyl benzyl amoni um chl ori de, N al kyl

(Cl4-18) di met hyl - benzyl ammoni um chl ori de,

NNaapelatesipsidast stapilizenyare aaymonpolymertd @mimbend, such as

S TN T -
compaumd) aihblioniiint osmhpeind § taRInRYdraaRbnRAAUBCHRbOERL, a quarternary

glkyI-trinethyIammniumsalts and )
phospioroug somppyRd: A PYHHERBIR comBeHndsan anilinim comprsndydn ammonium

co o Py SR Bty asmgpiym gompound, a secondary
amrnqgmtmlm )Em:nabmﬂ, t rtéra’hﬂy?almrﬂmmmi dampgaiéd, ,anld iélazhﬂseﬁﬁhlge RZEEAGhium
[ a ni.um.c ride, N - didecyl dj met hyl amoni u
compyrds 6 1 ToRmvIE NG BB oo e B of b b NI RORRA:
chori QSHWERFQ@@%-N al kyl (C 12-14) di net hyl
1- napht hyl met hyl “ammoni um chl ori de

afidddodesy pER By Iy CHenzyl anmoni um chl ori de, di al kyl

b engal k a ni .chloride, lauryl trinethyl
aﬁlrﬂzni g%e% #%‘r’gggr,e (Ztﬂ(yl benzyl nethyl ammoni um

clivpri die of Rh-Rylard€Azy! di met hyl ammoni um brom de, C12,

Cl%, Cl7 trinmethyl ammonium brom des, dodecyl benzyl
(et hiivo afdoRe ain €1, o @ER1-R4 is CeHsCH,, and one of R-Ry is an alkyl

gleﬁn%? gifév@{'c%gﬁméﬁmgi um chl ori de ( DADMAC),

amoni um chl orides, al kyl di met hyl anmoni um
héﬂi))genml eBR;-Ry 'aree(ﬂyj, oﬁebflR_l-RaﬁﬁlbmsmﬂzgiiﬁcmﬂedﬁﬂRl-m is an alkyl
decyl tri.met hyl a ni um brom de,
JERRER T RIFEh SATBRFEATS 97 BIBRH dle.
t gtifyadggy b ri- A He WIPRDIFO N e X
t ﬁ%ct yl anﬁr%lnlﬁgén%@glr ide (AL (%gkrﬁ%%ﬁﬁn? ;’#S(EHEMQP >l
104 twa ef R aBuasel Gisyoné ofik bRe s @ds(bbnand one of Rj-R4 comprises

t riet hyl ni um brom de, choline esters (such as
c%tolf?sﬁ‘\@ee@?qg'rr%gtog’f’ fatty acids), benzal koni um chl ori de,

stigpr atwosf RIIRE e TH L 8n& 6MRRRNASCIBEH). &R1 one of R;-R4 comprises

stearyltrinoniumchloride and Di stearyl di noni um
c#fileast ereg halegany| pyri di ni um broni de or chl ori de,

haki de f erni ol | al kyl am . .
e TR AL A R B R M omprises

Carfpeshyne cyrlik Yilagpyiit, di ni um sal ts; am nes, such as

al kyl am nes, dial kyl am nes, al kanol am nes,

pé‘i‘l%/ et f{A %ﬁsw%lp]&f ?S%d oxie Qf BiJy+ kg ¢ ahenyd singsor

P ARSI, MLt AR AT RS ppa Bl

al kyl pyridiniumsalt, and alkylim dazoliumsalt, and

S R P BAE e T L Sl R e
benzetROhiMARIhSoridell6dty BSridalud ehiatify, e Bl B A TR&: & auralkonium
chloride, cetalkonium chloride, cetrimonium bromide, cetrimonium chloride, cethylamine
hydrofluoride, chlorallylmethenamine chloride (Quaternium-15), distearyldimonium chloride
(Quaternium-5), dodecyl dimethyl ethylbenzyl ammonium chloride(Quaternium-14),

Quaternium-22, Quaternium-26, Quaternium-18 hectorite, dimethylaminoethylchloride
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chloride] and poly-[Nnethyl vinyl pyridinium _
chloride]; and cationic guar. Such exenplary cationic
wag@robace1st abi | i zers and ot her useful cati oni cPEYUBZO€000169

stabilizers are described in J . Cross and E. Singer,
Cationic Surfactants: Analytical and Bi ol ogi cal

Eval uation (Marcel Dekker, 1994); P. and D. Rubi ngh

(Editor), Cationic Surf act ant s: Physi cal Chem stry
hydm(ﬂl‘}ﬁ?lé@lCYB@R’I@éWdYOPQEIﬁC digthianplamRouiunpPQE (C@)t olenyl ether phosphate,

e 0L IFRY RSl S EhgP5 SF0iae, et

dioctadeeyiarhsnivRivinthet Mt Wichral BotAhm ahl RRIB Z@d kipRén Bloshilg) rdbﬁk&@mmn
a_car boni um conpound, a phosphonj um conpound, an

benzogieafiyiitationp prlioride. Harrmanie shissdacthelenssining c
dihydRJcHRALE, dél?ah dife &Wﬂie ﬁ;g%% &{eﬁeﬁﬁé@e@ggﬁédhw&&ﬁoﬂde,

conpound, a pyr ni um cofrpou an’an _
meghuwinp bydrdchlarda nmhylbmzethnnmmdﬂoﬁdd‘l yolfi @yl GRbHide,

ammoni um conpound, a_secondary
oley It B oA SR Hrop e RGP s GerpadA NG
s L B0 RGOS By SR pooncimive

dlhyd(qflpondméal@vnmnmlm ehlor@e, apd hyxaieeylDinRithAanmoike:; bromide.

[, ORL-R4 ar
(b bude 8Bt i o EhfBeSiflly it @ Griisaxaberedles
techniqo& l@‘oR&rlR“Ehd &rt.aNo8l dfthese RafiteQlabsI e a6 %ﬁ@@ﬂ pﬁ&t?d’é’ée&[cal
| ess; two OFR1-R4 are CH3, one OR1l-R
eXClPl@@F@@‘—lQTC C?@ﬁ%rlb%lén detetl iRtheiHondhoel W‘i’hamacwng&l Fricirgergan

pubhsﬁ@d ﬁ%ﬂ@fﬁi@ A%%@B%h%@dc&t%r%ﬁ%c@l’oﬁ WH@?[E] ﬁEBI:maceutlcal

Socmt@r\af iGrattBuitaiff(Rhe Réarataeeufidd] Presys 2Q(RLspedificallychiobigdrated by
and one OFR1-R4 conprises at | east one heteroatom
referepdey) two OFRL-R4 are CH3, one OFRL-R4 is C H5CH2, and
one O R1-R4 conprises at | east one hal ogen; (x) two

B RL- RORECPRAFaRifedPHRcifiénts S COH CH2, and one
O R1-R4 conprises at |east one cyclic fragment;

Pharmaceutlca compositions according to the invention may also comprise one or
more binding agents, filling agents, lubricating agents, suspending agents, sweeteners,
flavoring agents, preservatives, buffers, wetting agents, disintegrants, effervescent agents,
and other excipients. Such excipients are known in the art.

Examples of filling agents are lactose monohydrate, lactose anhydrous, and various
starches; examples of binding agents are various celluloses and cross-linked
polyvinylpyrrolidone, microcrystalline cellulose, such as Avicel® PH101 and Avicel®
PH102, microcrystalline cellulose, and silicified microcrystalline cellulose (ProSolv
SMCC™),

Suitable lubricants, including agents that act on the flowability of the powder to be
compressed, are colloidal silicon dioxide, such as Aerosil® 200, talc, stearic acid, magnesium
stearate, calcium stearate, and silica gel.

Examples of sweeteners are any natural or artificial sweetener, such as sucrose,

xylitol, sodium saccharin, cyclamate, aspartame, and acsulfame. Examples of flavoring
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(xi) two O R -R4 are CH3 and one ORL-R4 is a phenyl
ring; or (xii) two OR -R4 are CH and two OORL-R4 are
w@eooeloy42a8 | phati c fragnents. Such conpounds i nPCT/U82006/000169
but are not limted to, benzal koni um chl ori de,
benzet honi um chl ori de, cetyl pyridi nium chl ori de,
behent ri noni um chl ori de, | aural koni um chl ori de,
cet al koni um chl oride, cetrinonium brom de, cetrinmonium
agentsCdib Magdeswenet (wademibrkeofMAF GOI) Lisubbbbegum flavor, and fruit flavors, and
chloral |yl met henam ne chl oride (Quaternium 15),
the likgi st ear yl di noni um chl oride (Quaterniumb5), dodecyl

d ' r
CHTBAA oFEB Y b RO Y RS DO e
benzoiti avit dngl 1&malts;eitlqur lestitsarfipamhydiogytnaoic deid suyls bebutglparaben,
chl de di et hanol ni um POE (10 ol et et her
aleonqly e ety s PP OSSR RO 4y sgpafol of abirternary
compcﬂﬁﬂ§E‘ﬁ@ta%’behﬁdllk&iﬁuﬁlch%ﬂdk‘m chlori de, d' et hyl
di oct adecyl anmoni unbent oni te, stearal koni um chl ori de,

dSmtqhh@duhmntﬁm@Il@de parmeenitioatlhensepiable merr’yﬁﬂ@ﬁ,aqukb A$ um

d h id
microfO Gt EH Pl R PR A R BereBl HECERlER B o grtures
of anyhlﬁi thé Rr€donid. Mexdmyslesnsitdimentd Qaclﬁﬂ%ghiéfﬂcﬁﬁstaﬂuﬁ’d ethilase] sieh as

benzet honi um chl oride, nyrtrinmoniurn brom de

I
Aviceh BI;I{ QI andoAvigeh dHIIOZ: @gtosp@;quzg dacégsaimggnohydrate, lactose anhydrous,

s RS ERPE DEIE B O SRREHL B LR AR o

starcht §drPYSlr QeyREhyld ArQRy! enedi ami ne di hydrof | uori de,
tal l'owtrimoni umchioride, and hexadecyl tri met hyl

aﬁnmhlwdnsmqgmrdemcmde lightly at@eslsﬂcacbpolwz@w‘spﬁrcdl one, corn starch,

potate T BhiZ e R0 R AR SEPoafncl SRUEH. sy povidone,

sodiuits@iadt g1Fedlste 2arRl iixOMBs ﬂtﬂa&bﬂﬂCeUtl cal excipients and
are described in detail in the Handbook of

PHE#RBles of ¢lEyy eIcRui agpRin pEe, efﬁmﬂsvfgﬁ eeuples sych gs py oxgaaic acid and
a carbéﬁﬁé %@gﬁ@p@% %ﬁﬂé‘f@ﬂga@@%‘? ?ﬁc&ﬁ%t g:fl?%x%lﬂ]ﬁlg, citric, tartaric, malic,
fumark) adipiec suecini@g lanfPelkpsitc aﬁﬂﬁ)ﬁl)d, ardhyddddsi andlacid salte o pitabit @abonates
by referenc O her Phar maceut i cal ents
and biglRPRAIEIFAS b o $-SPHHE! CHERBRIE ﬁ@dl&lfai% bqnaife RptRgHHM
carboftid/ ﬁ*ﬁﬁu&(’dﬁ’d’rbéﬁt@ HfagHEs TR %@rb@hﬁg' Jodivay El%fne chithohhBJ -lysine

agent l'ubricating agents, susp endi n gents,
carbosate; ené argisipe tarhowate.ngltagetivaly, cmbeﬁ]e sodivin/lisarbougfté egraponent of
nts, .disint egrants ef fervescent agents,
the ef%c?s%ei“gg?l%i Eﬁangﬁ?f?enSuch exci pients are known in the
art.
3. Nanoparticulate Candesartan Particle Size

The compositions of the invention contain nanoparticulate candesartan, such as
candesartan cilexitil, particles, which have an effective average particle size of less than
about 2000 nm (i.e., 2 microns), 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 1400 nm,
less than about 1300 nm, less than about 1200 nm, less than about 1100 nm, less than about
1000 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
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Exanples of filling agents are | actose nonohydrate,
| act ose anhydrous, and various starches; exanpl es of
whrmwdiongigagent s are various cell ul oses and cr oOBGFUBIK& V0169
pol yvi nyl pyrrol i done, mcrocrystalline cellul ose, such
as Avicel(r) PHA and Avicel(r) PH 02,
m crocrystalline cellulose, and silicified
m crocrystalline cellulose (ProSolv SMCC(tn)).
than aBoitt240 ne, llesk thanabost, 200mah, Ueks tigpreapent 554 tras lesscthamabduh 00 nm,
f | owabi to be c

tes thah APOHRCAINTD OF 1955 B PO, S0 1 SR 8 D 35 methods,

mlcro§c%b9 oriRRahsrophhd mdAMIRESI um st earate, cal ci um
stearate, and silica gel. Exanpl es of sweeteners are

aBy “pattfective average particle aize oifidass tranrabow 2980 am Stiisrmoesat that at

sodi acchar i 1A
et YA B O, SRS B BB e AP e e o
less thah FlacdRtike Qxferd‘é%!:mvmgfhﬂbw tesg ltl[ﬁlnfalbatitOZOOOamﬂ 1f900|lnfn 1800 nm,
flavors, and the |ike npl es of preservatives

eic., WheR FSSFUTAY bbi@é{béve-ﬁ@ﬁeﬂw%aﬂaﬁ%rPref?F%XblabE:a aisbeut 70%, at least
about @6‘% Eﬂlgas%%tglt@a%, lafl%as? o gﬁg{éla? ltgéﬁtt %Béut@b% of e can esartan

roxybenzorc aC| ar aben, coho
such as mﬂ:deamm dnlykmd;rpaktmhesyﬂavah@ahiale sma’rxﬂﬁedsnhamkhmeﬁhad& average

L. Leptiop PRI i 00 SOPPabIG00RRRER S | ncl ude

PRALERERULH 1ﬁ@énlt1}5n 3tﬁ9 %’ﬁl@ Rl D306 d ndcnbbﬁrﬁﬁﬁatesddﬁﬁhsﬁﬁan such as
m crocrystalline cellulose, lactose, basi ¢ cal ci um

candemg eHexit], cempotition abe patide size Fvﬁ}qvuwbs‘hdl()‘ya@i@/thgfcandﬁsartan

paric i EFESY Y FBLES: Poo A SBLBH 08 S0 gyt
candem? witle®ds(fal), byhididht. | act ose such as | actose
y

nmonohydrate, | actose anhydrous, and Pharmat ose(r)

DCL21; di basic_ cal cium phosphate such as_Entonpress
(F);  n&onFedration fefrt&!n Cagdesartan an%ﬁ%lffag%swb#azega ucose

Si'“ I e d| Si n% %allzaglflﬁu eaﬁl“'l& ?%a(nactﬂ%sﬁl in Hme of more

surfacBBiabRizeisdak k}aryame@o dinkiopHmat ARSRASE tlié"lﬁéﬁfﬁfdﬁ%dlﬁ’ﬁ(ﬁlents can
sodi um cross-povi done, Sodium starch g@ycol ate and

depeng; for exameple.Hwon die paEst@uiw candasartast sedgolass oslippphilic

balance éi'ﬁ_/gégﬁlgﬁlgfg péolg pa‘ngglﬁs ucPac%u In?g)glorg (a?r 5 (r)]lﬁ‘lglons gf(}gxe gtabﬂlzer etc.

l llfﬁé U@ifbenﬂ‘rﬂfon&?f AP desaith,istch ﬁ@éetn&éda@tan gHdxitl, can vary from
succi nic, and al ?IHIC aci ds

about aﬂﬁ/em oyt %ﬁ@l Yacirem ehpwtdsYsie abant @ 1 %aphBRRY @Zut 90% to about

0.5%, by weight, based on the total combined weight of the candesartan and at least one
surface stabilizer, not including other excipients.

The concentration of the at least one surface stabilizer can vary from about 0.5% to
about 99.999%, from about 5.0% to about 99.9%, or from about 10% to about 99.5%, by
weight, based on the total combined dry weight of the candesartan and at least one surface

stabilizer, not including other excipients.

5. Exemplary Nanoparticulate Candesartan Tablet Formulations
Several potential exemplary candesartan cilexitil tablet formulations are given below.

These examples are not intended to limit the claims in any respect, but rather provide
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and bi carbonates include, for exanple, sodium
carbonat e, sodi um bi carbonate, potassium carbonate,
WEouas®si2usn bi car bonat e, nmagnesi um car bonat e, sPAI/U/2006/000169

gl yci ne carbonate, L-lysine carbonate, and argini ne

carbonate. Alternatively, only the sodi um bi carbonate

conponent of the effervescent couple nay be present.

3. Nanoparticul ate Candesartan Particle Size The
exemplarypelslet foomslatibng dfe dandesattin suctonst cahdesmatampimtﬂcwhhh@an be

..._candesar ch as.ca artan, ci art

utilizeg e a0 BF fyRRiGH: rﬁvﬁﬁéaapm it e B i€ coating

agent! han about 2000 nm (i.e., 2 mcrons), |ess than about
1900 nm | ess than about 1800 nm I|ess than about 1700
nm |ess than about 1600 nm Iess t han about 1500 nm
| ess t han about 1 an out 1300 nm | ess
t han about 00 nnl}f%l %ls'r}lﬁggo giﬁ?l% OO n | ess t han
about 1000 ryrinqesarfan Cifex Grmplat t han about

8 nm—l—ess—t-han_abgut—@@—_

m | ess thegimpdaent 500 nm || ess than apagt 400 nm

ss than _about 300 nm | essthan about 250 nm | ess

n
I

t hemhaahat caQ@iinm | ess tham 680498 tolBBut30d | €ss than
about 100 nm | ess than about 75 nm or less than
a

bﬁ?ﬁrcé@llﬁg‘uﬁs measur ed by at)(?}gtl %&g%l ng met hods,
m scopy,” or other appropii By "an

ecti v verage particle $i I.ess than about
O%@cuﬁ?ﬁ‘ §?<f‘ UsUSfeant that af ﬁ%’éifo Ao the
gndesartan,” such as candesar tam cf fexi ti —particies

aVerese i ticle size of | ess abahh0d haberftt i ve

;-»

I PN 2

Al H a ha alkhn 20000
e, I Co £SS lIIClII CUJUUL [\ VAV VAR RIR N}

e

2

C

h

avetage,—by—weig

19&811mea1181(8311famN1ét c. vvhen abmh$ tr @dutAp t he
above-noted -techni qllnc Prefler
7
a
S
Y
I

n
(0]
C

OPActat Moaalsidraab it 80% at bS50 RlBLt 490% at | east
out 95% or at | east_abouff 99% of the candesartan

LGillcifisd PRRCERRIERTAMLEX ! Tl hboud 88 to bgSohave a
article size of |less than the effective average,

h]éroé?(!é’fd%ﬁe n about 2000 n%ou}%)% aﬁgﬁwﬁ 00 nm 1700

€ value for D50

he present inven

nanopa rtl cyl at e candesar £ such ? candesartan
&‘Tets‘luin itionis thé %P{,t%?l@ug ze bel ow
whithr 50% of [ he candesartan particttes fatt, by

weight. Simlarly, D90 is the particle size bel ow

whi ch 90% of the candesartan particles fall, by

wei ght. 4. Concentration of the Candesartan and
Surface Stabilizers The relative anounts of
candesartan, such as candesartan cilexitil, and one or
nor e
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surface stabilizers can vary widely. The opti nal
anount of the individual conponents can depend, for
wex@apreis upon the particul ar candesartan sel eBCBUS20061@00169
hydrophilic Iipophilic balance (HLB), nelting point,
and the surface tension of wat e/g solutions of the
stabilizer, etc. The concentrat®® of the candesartan,
such as candesartan cilexitil, can vary from about
99.5%to about 0.O0GxemplaroNapeRarticoBdst o about 0. 1%
or from abou€Caedssarten Llilewitil Xablst Hoymadatigt #2 based on
the total conbined wei ght of the candesartan and at
past one Sélrf ace st abil'i zer, not includj ot her
excipients | cOncentration of the at¥ st aone

Lchirieartsd elidiiizer can vary | hpaun ePRWho 3600 t 0 about

999% T omabout—5- 0% toTabout—999%—or—+fromabout

Dby RremelinsetUSF9. 5% by wei ghebousdd tackbowt SPhe t ot al
BBLASE salm RO O e CRRSRRI AR, 2 T

ilizer not |nr‘ul

XSucpdse/NIs. 5. Exenpl ary Nanapaf i ocidlaBdg 36@ndesart an
b et—Formulations—Severalpotentiat—exenptary
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caPrfdyabenn Sufpie,d¥ i | t abl ef 2k hid aboitci¥s are gi ven
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y spect, but 1 | enpl ary
philieified PdRUrakdIRRTMhlok CANdBRALE AbboR20d as.

ndesartam crtexitit,—whicircan—be—utit+ized—n—the

ptiosrpyidene,N¥e i nventi on. Syebeuéf@iepbauty20@ abl et s can
conprd.se.a ating agent, [.ar
e e R S PR N o, £ o e B ST 15545 o

Formul ati on #1Attoi Exenplary Nanoparticul ate
Candesartan Cilexitil Tablet Fornulation #2 Exenpl ary
Nanoparti cul at e CdheearplaxyaNaypasiiculage Tab| et
For nul at i on§angesartin Eilexitil TakletNBoopulationsi#ait e
andesartan Clexitil Tablet Formulations #4 C
Met hods of d\ﬁﬁt,ggml\lanoparti cul at e Candegﬁ{ an

i r 29 n cuch as

mactkti Ang A nannanart i olil At A ~n
C mMpuousST 1T oS e Traropar crouracT uundes

oG &Y

cloPadsartire@ilaxitiiexi ti |, conposbdut 200stp abaun21te made
e ST TG TR 2 o
Ducosate Sodium, USP about 2 to about 6
Sucrose, NF about 200 to about 225
Sodium Lauryl Sulfate, NF about 12 to about 18
Lactose Monohydrage, NF ' about 200 to about 205

Silicified Microcrystalline Cellulose about 130 to about 135

Crospovidone, NF about 112 to about 118

Magnesium Stearate, NF about 0.5 to about 3
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fluid techniques, as is known in the art. Exenplary

nmet hods of maki ng nanoparticul ate conpositions are
walewenidzesl i n the ' 684 patent. Methods of nmaki PQI/US2006/000169

nanoparticul ate conpositions are also described in

U S. Patent No. 5,518,187 for "Method of Ginding

Pharrmceutical Subst ances; " U. " Patent No. 5,718, 388

for "Continuous Method of Ginding Pharnaceuti cal

Subst ances;" U.S. Ixpmplary\Nanep®6Rubo® for " Method of

Gi ndi ng Phﬁandcmtamé‘ileﬁubTahhtEarmthﬁns P4t ent No.

5,665,331 for "Co-Mcroprecipitati on of

Nanopart i CLtI;Qqﬁﬁ Emar nmaceut i ¢al Agent S %Cr yst al

owt-h—vbd U-S-—Pat-ent 56628383 for

" OOardesartapC et tation of I\Icuabcpmntgtaubcaﬁem
Pharmaceutical_ Agents Wt Orystat @ ow tr vodifiers;

U Bypremelloss. USB. 5. 560, 932 f dboufiZiogpwdbpi t at i on of
Naﬁ,gL %’c g&dﬁh@t@fhar maceut i ‘?chﬁ@?d“&b%u 6 U.S. Patent
@pa;—t—ng_X_RagL_ConLLasL

[1]
N J—ru, 13 Pr 0cess—o0

CommetNR)ns Cont ai ni ng Nanopbsut I B 9absut R245.  Pat ent
0. 5,534,270 _for _~Wethod of Preparing StableDrug

NaSRstie Easylsylfate, VB pat ent RBRUL 52 HPHOU 188 f or
" P Q688 B1oRlny BLEPRE! NY Thgra;

G

5, Shﬁﬁlﬁ&B]cherysmtrh@éllﬂﬁsePr epaISduﬂgZQ‘iaﬁbtﬁﬂillM cle
donposi {1 ons__Cont ai nl ng Charged Phosphot 113{;8 ds—to
R

coerovidges Mati on, " al | of mus;hl?erpéb% fically

n %Qg{é%ﬁts?ﬁraﬁ’é’g Npeference. The, | E.% W 430 |

cilexitil, conpositions or dispersions can be utilized
in solid or liquid dosage fornul ations, such as liquid
di spersions, gels, aerosols, ointnents, creans,
controlled rel ease fornulations fast nelt

f LI t abl et
N N
r @h@aam)pﬁmbmateaiahdmrtam lshs}aﬁs da@désatiedsitexitll Bathpdsittdns, can be

i medi at e reI ease and controll ed rel ease
made FRgn{PLAREIe, TEllEE, homegeniasign.Rseapitation techniques, o superritical

t a
B e
compasitivans @paiesq:rdwdan ¢hedb6&ppataito Meimqsrofmlntg imepaiiogatehe

q ticl ; e . . i3 L

o IRER R LRI s kSl

Pharmdtesm@mssdbk@ncé‘so# U SRt RYNGRRT 18,188 BECHGR edls MR df@nndmg
the presence o rinding media to reduce the particle

PharmgeepgicalfSubpiencesidé SaPatart No 5§@,300fbr @fethioflof Grinding
Pharm??!e‘?ﬁlggle.su% aﬁée\%{a’te(_érgl ﬁgte eéé&%‘?{lsfjog%%%p%e%{) glﬂla pf
Nanopgi'tmwte Bharm@bewfehﬂyA@m @ith{ C2Ystdl REGvih RR¥aMSs;” ©T.S. Patent No.
5,662, gSy for “Co-M1cropre01p1tat10n of Nanoparticulate Pharmaceutical Agents with Crystal
Growth Modifiers;” U.S. Patent No. 5,560,932 for “Microprecipitation of Nanoparticulate
Pharmaceutical Agents;” U.S. Patent No. 5,543,133 for “Process of Preparing X-Ray
Contrast Compositions Containing Nanoparticles;” U.S. Patent No. 5,534,270 for “Method of

Preparing Stable Drug Nanoparticles;” U.S. Patent No. 5,510,118 for “Process of Preparing
Therapeutic Compositions Containing Nanoparticles;” and U.S. Patent No. 5,470,583 for
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preferred dispersion nedia is water. The candesart an,
such as candesartan cilexitil, particles can be
WO e@doe218 n size in the presence of at | east OPET/US2006/000169

surface stabilizer. Alternatively, the candesartan

particles can be contacted with one or nore surface

stabilizers before or after attrition. O her

conmpounds, such as a diluent, can be added to the
“Meﬂw&lmfé’smlagﬁ@mpmde Soatiositipes Containieg ChargebBlaspholipids to

Redudh! BBl M iRl St fuldh bR B aPGrBher o0

bahe besonsie naﬁopaﬂﬁcﬁlﬂ}dt@ tdrletRfAn! hchat saddediFRARAELIHE Wb 651tions
Candesart. an q505|t|ons Anot her nethod of forn1ng t
F

or dispagippeernrhensiied nciplidios liguidlosager fapmulgiiens, gich as liquid
disperSRg! (e%?sr LaBsdi loﬁﬁhltehﬁ?hcrgé}ﬂ? %8ﬁt%l?.ﬁo él%a{éyformulatlons fast melt

m cr’opr éci pitdtion prepari ng
formudsttimin dy@plnknmdsfonmﬂamfnsptrabletsy caqxsuneml delayed raleasa gantidations,

e presence, of on urface stapilizers, and
eX’f@ﬂ%ﬂﬁé@’%ﬁS%@P‘ém@B@q%P S@tlarﬁ ?%S? raw??awew Axed; immediatetelegse and

contr@ggrﬂ@lgasferfgﬁmggu@@yetgrace toxic solvents or solubilized
heavy netal inpurities. Such a nethod conprises, for

exanple (1) dissolving candesartan in a SU|tabIe

I he f ' f

R T S IR R R S

&?H RO Y b RSB FHO ééé’l%éfaé&a%b@m
dlsperfsi%hlcg phsdaib E?ryqatlhe QR ¥ a?@cqesslﬁl alli uh(I dlg_%%ﬁgﬁtmedpaym

dialys s or tration an concentration
whichghe p@‘rdssawtambglpcom}yvseiuhl@atml dw;mmble R)llowedbg applyatgl mechanical

meang i Par g R RN RO RELRoHE IFISIF BaPT G ‘aedsyan o the

desire@EBELRARORBE mwi 85% WWF hd}ﬂﬁ &b BalBS Gbi B&thdld) wat
esmU S. baten?@ b 5" 11 of Prgcesg of Prep ag nWaer

safflowpieoihseanpls t@ﬁ&p@lsgltypm p@lynﬂ?e(iemerg@mh(ﬂ%); hmme,sor ?ycol A
prefer%ﬂicgé% g{?{ E%gla%)ﬁgtre{ ses dispersing particles of a
sar

such as candesartan cilexitil, in a

| TheicghddsBtaa) sichas badiesartah @i1b:vE aRicls hh B@ tdduged MSize in the
disger3|on to honnggnlzatlon to reduce the particle
presenge pbaldleast RBe syfrge SBPEAT AlteTARIEa itheeandesagan paugicles can be

contac@é’da&/ﬂg égggf fbofd Grfabe ?cablLEQ&s bERACSAI e ?Qm{?ﬁ‘(Fr{ ' G{h@f‘ cSifiPbunds,

be re insize int resence o east one
such as urdﬁlaelﬁ sdndlim dddzeto, thé\lcnmiesaa‘tam(,sat&ce sthisilizaardmpasitian before,
one .or nore surface

art s can be copntacted wt
duringl p E# ﬁ%?@flg%eﬁwsfeﬁ@fle? BroaPssag%léRermsrqap.bsﬁnanefar?@rred

conunggﬂgpypgﬁiuﬁgpﬁo@§ a diluent, can be added to the
candesart an C|IeX|t|I/surface stabilizer

2, Precipitation to Obtain Nanoparticulate Candesartan Compositions

Another method of forming the desired nanoparticulate candesartan, such as
candesartan cilexitil, composition is by microprecipitation. This is a method of preparing
stable dispersions of poorly soluble active agents in the presence of one or more surface
stabilizers and one or more colloid stability enhancing surface active agents free of any trace
toxic solvents or solubilized heavy metal impurities. Such a method comprises, for example:

(1) dissolving candesartan in a suitable solvent; (2) adding the formulation from step (1) to a
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conposition either before, during, or after the size
reducti on process. Dispersions can be manufact ured
w@ombiomeetisly or in a batch node. 4. Supercri t PCHIUS2006/000169
Fl uid Techni ques Used to Qbtain Nanoparticul ate
Candesartan Conpositions Published Internationa
Pat ent Application No. WO 97/ 144407 to Pace et al.,
publ i shed April 24, 1997, discloses particles of water
solutipmsahpitising bi lohsh ghe srfage atabilizer; andR) pnetspitsiting tleenformulation from
verage size of 100 run ta 300 _nm that e prepared by
step (3) G2 U1 FR5 O R HRRT AhSmetioenn e Sellpyedy removal of any
formeARBRYiF PibséMiebys hlkisQR diafiliPatATRE @8R&HA 1 I8 of thé His?er@fon by
supercritical” fluid in the presence of appropriate
convegtipnalgeeansdi fi ers. D. Methods of Using the Candesartan
Conpositions of the Invention The invention provides a
nmet hod of rapidly increasing the plasma | evels of a

c3ndes Hdmégensrationas OranMES M dpARtiChlaRXCandesaltin Tompositions
subj ect. Such a method conprises admnistering to a

SRbRGlary Ro68GhiAMoR hieafids Ve pﬁg%gﬁ’é adtive 2GR TRRS ok tiQate
conprising a hanoparticul ate candesartan, such as
compegitionsaare Hesgribedindl ISeRateint| No. Brel Ocldi8clfes &Ptamnss of Preparing

conposition,in accordance w st andard . . .
Thera IR bR R NERoirhiles s SR b esdhidhsomprises dispersing
particlEB % AU dek R0, BlASKRACREGEMIJRKIONN BNRuid @spedsib®aRdia, followed

than about 6 hours, |ess than about 5 hours, |ess than
by subjpefing the fisnersion|te bempgenizatinn ta redueroihe partickesyize ¢fghe candesartan
to the g%%t%d %’%Iaﬁny% %\{eéég%jg{téc?@{lﬁegbﬂﬁelt (iai%lgps%ﬁé% ggrzt)i]piet? Egén Bep Euced in size
in the potsps dfiad feastldne sodfiqRosdbilizens Abrmatigely e biridesar@harticles can

useful in all treatnents requirjng candesartan, such
be confacted ife ORE ChAIET Fulace stabilizere eitherhgivsaor plder atiriipne Pthes

SRRL duRH oS 2G| h | 11881 il
C R o £ LN A%, e AL PR AR 1Bl surface stabilizer
compesinatesitier hefores duting or efierdbs size asductidrepriotéss, Dispersions can be

gag ositi.ons of the.inyention can be admnistered to a
mand ﬁ;j? Gonyiptouslx ot i A PAIAS neans i ncl udi ng, but not

limted to, orally, rectally, parenterally (e.qg.

i ntravenous, intranuscular, or subcutaneous),

i At r acSyperonitical/ Fluid Teehigyes Usedrta\Qbfiaiml | v,

i nt r ap&anppadidulate andedarian €omppsigionsler s, oi nt ment s

P BPEEHS bty Pt KpicRliol Rool & B Rkasd Hn Bafs s,
publishe@ARFiBDA Y1997 'BE0IEes phrificlel O WateR iRURBI tﬁalogfegnﬁ HETRR-

The terns "patient" and "subject" may be use
compupds et atsigy size of 100 nm to 300 nm that are prepared by dissolving the

compound in a solution and then spraying the solution into compressed gas, liquid or

supercritical fluid in the presence of appropriate surface modifiers.

D. Methods of Using the Candesartan Compositions of the Invention

The invention provides a method of rapidly increasing the plasma levels of a
candesartan, such as candesartan cilexitil, in a subject. Such a method comprises
administering to a subject in need an effective amount of a composition comprising a

nanoparticulate candesartan, such as nanoparticulate cilexitil. The candesartan composition,
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Conpositions suitable for parenteral injection may

conpri se physiologically acceptable sterile agqueous or
woomanueetls sol utions, dispersions, suspensi ONBCDUS2006/000169

enul sions, and sterile powders for reconstitution into

sterile injectable solutions or dispersions. Exanples

of suitable aqueous and nonaqueous carriers, diluents,

sol vents, or vehicles including water, ethanol,

in accpnia;w& wi‘d\‘l ptaogart @hmgiapobihlgticppﬂaytmehpﬂe&wblg Ipyalvices a mfaximum blood
d ot ] ,
plasm g EEafp ot pro0IS By (ot Dl By et fital o B, tessthan

about Q' AR, Ges§ ﬁiaﬁraﬁoﬁqﬂlibﬁ 18k e Bbeet BourEN1eReRarf dbutll hour, or less
can be naintained, for exanpl e, by the use of a

than abewtt 3 (nginstastaltgs thedeifiakdase obthechmpagitink.cnance of the
r %‘E? c&%ﬂoﬁﬁ&is e ?%\z%l%lc%nnaré j%?e] 735 1 ?Ifeat‘[ﬁ{e%ﬁ’ elreﬁ 4808 caffiartan,

sur € nanopar

such ﬁaﬂd@mdrﬁﬂlexﬁﬂpﬂﬁcmﬂlr@ajw astdirhissd mltfeaﬁng tdrdiovascular conditions
conpositions may al so _contain adjuvants such as

such ashypestension andeotlier sejated dieases.yi ng, an d d i spensi ng
2980 ndeSAECANON ol ifn PRI BnpBLELACH AR QE RtiiPhn be
b

be ensured by various antli bacteria ant
admirdsjenetl $q a sulgéct s qmrrc@beermona:hheum hmﬂwchng,,buphmiumted to, orally,

rectal i BRGHETAIY A ST GErSs  TSHEHE: S RRURTOUa: (eeIsernall,
pulméfatp ﬁﬂt?di/aglﬁﬂﬂiy tlﬂt?aﬂekﬂfcﬁlealﬁr %d&ﬂg ?éjg EWH&E | Bfnfhtst J}%lr%ps), or as

I nj'ect abl & phar maceuti cal br ought about
a bucedh er nasel masagz@ml@dd@r@y,|thgteab @mkpcqtom useditshmean an animal,

ot DU TR RIS IR 2t B B SFA g e
may HeQused BidGthgeatilpbl ets, pills, powders, and granul es.

I n such solid dosage forns, the active agent is
adierpositigns shiteble fopRrenfal wyecting may) qosIisg Physiglogisallsor

accep%[eestérﬂg 5{1 eg)ﬁg bfh(ﬁfé ﬁecf}l@ ola@bhd, 8{52%1*5}05? %ﬂs&isﬁﬁgbluéﬂlulsmns

I cCal Clu ate
and slemteq:m)d\elles fos tﬁbbnﬂﬂu’cﬁﬂﬁnﬁmﬂe ijetdde solammnsoﬂ ehsperswns

ucqse nnitol, .and silicic.aci i nders,
Exanled SR B 5k ARG Pcir ahastisou ST Blueh §hpoliepis of vetieles
1nclucﬁﬁ’é Wﬁeméltmw 9[)1}/‘3%%10@%5@?@01 ﬁdl?etﬁ Bfd-Blych délyoerol and the

hunect ants SUC as g S|ntegra
like), agmmlmmcht}amoag@getagla rojls ésmh IaSI pliveaoibometing ectpbhe arganic esters

such @ AR BE PiEH e B e fSea 19} S bt ofa coating

such ds@éEHhElE S themamtaan@psthé tdauirédparibieQiAtih @ case of dispersions,
accel erafors, such as quaternary anmoni um compounds;

and by fie useof susickamist s, such as cetyl al cohol and gl ycero
?151? aﬁ c%laéé 6nd?§jagﬁﬁ bs%@% A3 cahde rﬁﬁ chéﬁ il, r301%?95itions may also

ben oni rican sSuc

contaﬁltadjilvains ,sum@rlﬁsswﬂng,tmmg emuﬂi@ﬁmn:g aad aspctmirgr@ents
sod] un1|aury| sulfate, or mixtures thereof,

Prevep%qn %éig% grovg of BRfIepiganigig can be ensured by various antibacterial and

antifungal agents, such as parabens, chlorobutanol, phenol, sorbic acid, and the like. It may
also be desirable to include isotonic agents, such as sugars, sodium chloride, and the like.
Prolonged absorption of the injectable pharmaceutical form can be brought about by the use

of agents delaying absorption, such as aluminum monostearate and gelatin.
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pills, the dosage fornms may al so conprise buffering
agents. Liquid dosage forns for oral adm nistration
w0 p@b0de1phar naceuti cal |y accept abl e enul si onsPCT/US2006/000169
sol utions, suspensions, syrups, and elixirs. In
addition to the candesartan cilexitil, the liquid
dosage forns may conprise inert diluents commonly used
in the art, such as water or other solvents,
sdolididpsage rﬁgmsgfenml admighisénatibs infclusle shut Bxeemqs liarited to, capsules

eGP B S PG L8R i
with 21¢aE0e e Y RUBvane %?/61&3 or mordifeH ceesth Y& Qhsriers), such as
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fum ng agents. " Therapeutically effectiv
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desart nC|Ie al | hat
wert G REES NG e S PRl gLt HEcosm LR et iR GL R ath as kaolin
and bé@bnitd) bad(j} R®ricansleae dstalcl Sald@dm sida84t€1BebreSium stearate, solid
significant nunber of subjects in need of treatnent
polyethyleng ghsplsespsiivm lana sutfter orvaixdirey thetegf . aForr aapautlesy tablets, and
. i ' ' J t Il
pills, S B8 g e 1 OB AL e L 2P e

s lbjued tiodage forparfot el AiminisbAMCECMdE phavgiacaktiwalls abptable
effective in treating the di seases descri bed
emu We?oﬁmé\?éﬁuﬁl??@ﬁ’@ﬁsssg&iwso%@ﬂélrﬁ sInpsidiiion tg the candesartan cilexitil,
the 11c*ut1@& ?@ Fring %e{yycoﬂﬁ;rﬁ? e gt)mnﬁ%l $Q535n 8¢ drd, St & water
he ar urt erstood t hat
or othensrdemiss; sdnblﬁmggigmta,raa,d en’rulspﬁers i Extmplarynethelsidiess are ethyl
measur e

oSS RSBl SRR o sl LA e Bemone,

propyl’énleglgly&ﬂpf 9%@1&16%%51 %flfl@tﬁ?l‘fdiﬁla%{'{@é‘ REIS, REh 8s cottonseed oil,
candésartan, such ‘as candesartan cilexitil, can be

groundeteilnpora gernpils olive qu caior @ik ﬁmb eesemp lody glarcérnl, p&jraéydroﬁlrﬁlryl
alcohélté&kgﬁ%lienegs%ﬁotls %&glt o nge irb %orgllt 121?)%%1%%%% ﬂagfe sub)étances

andth@dfkage | evel s of candesartan such as candesart an

cilexitil, in the nanoparti cuI ate conpositions of the
i Reeifes eh syt dilepisy the gompogitipmpan alsp lélﬁbléﬁ ﬁdJGValttﬁéUCh as

wetti gﬁ@ aerIﬁlﬁBf}Il End scllsﬁ{rf gtaég\éﬁtst 8&/&:{9 aﬁ&j perfu C}mng

herapeuticre ponse articu On"pOSI on-an
agentsret hod of

“Therapeutically effective amount” as used herein with respect to a candesartan, such
as candesartan cilexitil, shall mean that dosage amount that provides the specific
pharmacological response for which the candesartan is administered in a significant number
of subjects in need of treatment for hypertension and other cardiovascular related disorders.
It is emphasized that “therapeutically effective amount,” administered to a particular subject

in a particular instance will not always be effective in treating the diseases described herein,
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adm ni stration. The sel ected dosage | evel therefore
depends upon the desired therapeutic effect, the route
w@booadmi2mg st rati on, the potency of the adm ni sPer/@82006/000169
candesartan, the desired duration of treatnment, and
ot her factors. Dosage unit conpositions may contain
such amounts of such subrultiples thereof as may be
used to make up the daily dose. It will be understood,
even thowghweich dodage it deemsp ac tHerapedidaplyleéfeetivef amowatyby those skilled in
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treatnment; drugs used in conbination or coincidental

dosageiavalstoh sardseartan; suchge sendeasrtan) gilesitil.4e thermanaparticwlaiswn
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effectivand abtainsdssiad herapadibic tegpdrde forel paptikilardmporipios hhd aiethod of

.of the esent jnventjon w thout departing from.the .
admindyfefipE. Ohe e Qﬂsa$%%V?lﬁ€”@ﬁqu%ﬁ@pm§%@0ﬁ tgé Aestyef] hetapeytic
effect | @ odtO6F &fn’ﬁ?ﬁt\%ﬁ&ﬂ _\ﬂ%{}%dﬁﬁkg%?\ﬂ% acfuggigf@ai {dnfadak QR SheBtkired

variations o his’in n provi they come wthin
duratioin ef geadpentpénd dtberafppiorsded cl ai ns and their

equi valents. W claim 1. A stable nanoparticul ate

c IR AP mESRB8! s FORBRRY PR URY b ieh subdhiples thereof as
may beus&otrhhkeRdy the 8hiBSdNaY ¢t Wil IR diRiefstooRd, Bye&RE&hA3h sekHic dose

size of |ess than ‘about 2000 nm and (b) at |east one

level foy pnppastiglatpatientewill dgepermhsparoarparsty pbfaciers: chatypernd degree of
[ej h n [ il.exitil is. S C fr t he

e ce05E 5 LR PRARBIRE SR SR ke

comp@ditdsEemplo$&Tithedspysitia labémie opdvagssitne@iploydpthegesbody weight,

phase, and m xtures thereof. 3. The conposition of . . .
genergl|hgplth, sexprand diet af the paHetelbs tinreofadminisiraionaiitagfadministration,
' i f r {el a ot
st P B R BRI Bh 2B AN combination o
coincidentsl with tig spécifie sgertt;hemd 1db dattork 960l lwwnl ie $lse mbdinaladvisut

1800.,.nm | ess than apout .1700 nm. | ess than apout 160Q .

v e oprER: s SR i Bk FaR OGN AR aations
can bd 8ade nBOnRRME adB&InPdEitions of the present invention without departing’
from the spirit or scope of the invention. Thus, it is intended that the present invention cover
the modifications and variations of this invention provided they come within the scope of the

appended claims and their equivalents.
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| ess than about 1200 nm [|ess than about 1100 nm | ess
t han about 1000 nm [|ess than about 900 nm | ess than
wabwdn7209 nm | ess than about 700 nm | ess theoT/abmoé/000169

600 nm | ess than about 500 nm | ess than about 400
nm |ess than about 300 nm | ess than about 250 nm
| ess than about 200 nm | ess than about 100 nm | ess
than about 75 nm and | ess than about 50 nm 4. The
conmposition of any one of clains 1 to 3, wherein the
conposition is fornulated: (a) for adm nistration

We clainect ed fromthe group consisting of oral, pul monary,
rectal, colonic, parenteral, intracisternal,
i ntravagi nal, intraperitoneal, ocular, otic, |ocal,
biccal A staseahanapadicubygs caldesadan norspositiorosomfrising: nt o a

dosage form sel ectied fr.omihe group.consisting. of .
0P qcrepbGiedrat! pulielt b b Aot atids sanet
| yophi dsg gfhnfa8660l0ad ne@gndt abl ets, capsules; (c) into
a dosage form sel ected fromthe group consisting of

cnt r obt leastoat eerdasefstabiizeat i ons, fast melt
formul ati ons, del ayed rel ease formul ati ons, extended
rel ease fornul ati ons, pulsatile release formulations,

and m gad compbdiiat 6f dghrehseheadial tiordintedaliasl tdxeialsie selected from
formul atiions; or (d) any conbination of (a), (b), .and
the grpwpy consisting, gf @ sryslglmeinhasco fn ARYTRYES BRase,| acHi-ciysiailine phase, a

. j It ther conprises one or nore
Smnl%ﬁa ﬁ%@?ﬁ?ﬁ%gﬁpeﬁg@%ﬁgggﬁﬁg exci pients, carriers, or a
conbi nation thereof. 6. The conposition of any one of
clLaims. 1l to 5, .whergin: (a) the_candesart dlexitil .
37 e 2R ESPROTHE G bBf JEs TSR P R oY erage particle
size of MR3SIaRbpatGoPite LHRRLARA 2R PRiEIRs ARGkt R Me %Bwonsisting

0,
about 95% to about 0.1% and from about 90% to about
of lesQthsapbdyy 1360 g, |eshtiwrdbaut 1180e nmoless thaorbowid d00wing lhess dfan

o TS993 5 e o S8 B 55 1500 o

less tiadabagel 290 al, l1dsg Eaniabo@ €190 Min, i1dys BnaBUNT0098n€edés8dhan about
fromthe group consisting of fromabout 0.5%to about
@80@,@408

900 nyg legnthpn w0, lgss Shanbevt 709 ransless thaorhoubelomplpss than

about 380 ,(i)eﬁ@t gfa{i)g aﬁf@t@% 1&9‘;{%&18313%99360 1%?; lg%’tp%ne Xﬁdu@%@ nm, less

base corbin ry weig
than abamd¥®ami,desschdreabiotit 100amd, lags thaasiouo A# new afidiless than about 50 nm.
stabilizer, not including other

4, The composition of any one of claims 1 to 3, wherein the composition is
formulated:

(a) for administration selected from the group consisting of oral, pulmonary,
rectal, colonic, parenteral, intracisternal, intravaginal, intraperitoneal, ocular, otic, local,
buccal, nasal, and topical administration;

(b) into a dosage form selected from the group consisting of liquid dispersions,
gels, aerosols, ointments, creams, lyophilized formulations, tablets, capsules;

©) into a dosage form selected from the group consisting of controlled release
formulations, fast melt formulations, delayed release formulations, extended release

formulations, pulsatile release formulations, and mixed immediate release and controlled

33



excipients; or (c) a conbination of (a) and (b). 7.
The conposition of any one of clains 1 to 6,
wa@vpH7eihg at | east one primary surface stabi PCZEF20861000169
at | east one secondary surface stabilizer. 8. The
conposition of any one of clains 1 to 7, wherein the
surface stabilizer is selected fromthe group
consi sting of a nonionic surface stabilizer, an
releasalﬁdmnilahcmu;rcﬁrace stabili zer a cationic surface
bilizer, zwmtter| face stabilizer, and an
i c 0¥ FYR nﬁ‘%?ﬁiz 'e composi tion of any one
of clains 1 to 8, wherein the at | east one surface
stabilizer is selected fromthe group consisting of
cétyl dheicamppsition bf anyi ade of gbllras I tq 4,calsaaein the composition further

atides,, dextr caC|
compiSRRE B pire PRl ectfiiile xSBFRR BBy e qomhination
theregfhl ori de, cal cium stearate, glycerol nDnost ear ate,
cetostearyl al cohol, cetomacrogol enulsifying wax,
sorbitan esters, polyoxyethylene al kyl ethers,
Pl yoxXy§ . il
81 Yo rRyERguEE St B dlelof Bty 1d X Sherein
péd)yet liyd ceméesgftym cilxitildogeesatit i s mtﬁbﬂmtlselanm fiiowthe group

consisglirng)glf gr@m Mgﬁﬁ tfgyalbggtceﬂ @Qﬁ%/a (fa ! e;b%l.&gé[{? d%ou’cS (I) I1%, and from
about @@‘V%’%B@tt (5"5‘1/ ] % ab & ﬂi@kot@ly&hﬁffﬂéﬁr@flght of the candesartan

| ul oses, hypronel 'ose, carboxynet hyl cel [Tl ose
Cll@Xl‘SkﬁildLﬁlr]leaﬂiEQm)SIlll‘iéN sjalnhmr, 1oy diododieg biheceicipitmse,
noncrystal line cell.ul o

U S e MR8 pre RS Y bR Sl e e group

conmmkgwmm altfhu€ 01394 1o mww PP YL MRidH ORem aBout 5.0% to about 99.9%
l,3,3-tetranet hyl buty 2 phenol polynmer with

by Wegﬁhﬂi VAo Rbeis 199@%&‘9%@ ¥a ol é’Velghﬂ @Sadr@n ¢he total combined dry
welghg 3 &{é%ﬁhiﬁgﬁ%%rﬁ%ge?ﬁgtggg @E%% &H? ]sewir?al!cg ’stab%ll et a;ot including other

sters o
excipisnﬂsfmsucm nic acid, sodium auryl sul fate, alkyl aryl
pZFIayet her uI f.ona ((s% m xtures of sucrose stearate and
ros@cq T@QP&P 2) god €nony! phenoxypol y- (gl yci dol ),
decanoyl - Nmet hyl gl ucam de; n-decyl
b- D- gl ucopyr anosi de; n-decyl b-D naltopyranoside;

n7dodedit chmpBigduchpyrawedichans hiaedeayirising at least one primary

b- | t osj de; t - N- ngt hyl gl d
surtocg SRSt S5 S50 O AL LT RBgRT
b- D-t hi ogl ucosi de; n-hexyl b-D-gl ucopyranosi de;

nonanoyl - Nmet hyl gl ucam de; n-noyl b-D-gl ucogyr anosi de;
o8t an oﬁ\he &pmppm‘ytplgpi@g(mng@f claims 1 to 7, wherein the surface stabilizer is

selectgd %_81{11%]/&16 gTng é:rl(;)§$l qosﬂogl dnl . %‘ge S%E&Z%l‘h an BIHSTHC Sur&‘ace
stabiliE(e bafieté Qiredce stablhzer, a zw1tterlomc surface stabilizer, and an ionic surface

stabilizer

9. The composition of any one of claims 1 to 8, wherein the at least one surface
stabilizer is selected from the group consisting of cetyl pyridinium chloride, gelatin, casein,
phosphatides, dextran, glycerol, gum acacia, cholesterol, tragacanth, stearic acid,

benzalkonium chloride, calcium stearate, glycerol monostearate, cetostearyl alcohol,
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PEG chol esterol derivative, PEGvitamn A PEGvitamn
E, random copol yners of vinyl acetate and vinyl
w@osor42done, a cationic polyner, a cationic PCT/US2006/000169

bi opol yner, a cationic pol ysaccharide, a cationic

cellulosic, a cationic alginate, a cationic

nonpol yneri ¢ conpound, a cationic phospholi pid,

cationic |lipids, polynethyl nethacrylate
cetomi&di)gmbmm{lﬂmwwi ab(tjnsbfbéxnn' dgersspdéﬁ?wbmﬂme Iaﬁqﬂjl pidists,

pol yvi nyl pyrr.ol i done- 2 I met am nqet .
polyo%fhy&éwﬁ%twﬁfi%‘taﬁws pelypxryeth gﬂa %HW ad BfprSs

r

polyetﬁ” %lgEnE}lg Oérygg%ﬁ ér Q@gg&é@ﬂbﬁiﬂhﬁ%ﬁ@&g‘ i%&yoﬁ#@ﬁﬁ@ﬁé‘ﬁéa)fates
collmctalh klhcmedﬂmyid)eephgsphatm sodinm @pdmymlfawowhmymethﬁmlhwse

R S e TR
methyR:@Hﬁ’leht hiyBloRyéthflic Bl b X Mirbiv b1l heTphitaliiR, %ﬁ@ﬂyﬁt@lhn@%@l&‘dﬂose

triet yI ammoni um chl ori de, decyl dlrreth

magnesipet shapénury silisaroimicthenelamiie, g@lvabvpokml,rmxlmnylpyrrohdone 4-
(1,13 YSSEUET AV ATERR! TS0 O EByRRO B and Rk RARATEL V!
poloxdiﬂ&ﬁ,@bﬂ[@lahﬁhes@ﬁ'ﬂbﬂgemphdablwhpﬁkh dirrc@ylmd&summmwalkylesters of

sodlurg :s&eéspggclpm%g{dg g%;cgiugﬁmrg ‘feu gl:kgf gf{}b(gyetpé}%%gg%tes mixtures of
sucros% s{egpalttéqyﬂd SARE 'dié afid E)Yﬁorfdﬁhfgméﬁ yﬁEBrU(rg]Y}LcdHlﬁ‘aE&)ﬁbyl-N-

anmoni um C ori

methybg,eﬁtzi)ﬂ@ém‘isdlﬁcyhﬁm-gmcdpyraﬁcmdeyh ddcytﬁ thal(;cqiyt’@mndy)mdodecyl B-

ammoni um chl ori de, |auryl dinethyl a‘Tget henoxy) 4

D-glueppemosise o dedess! BR-mlak)yidy Geptangyl Iy glyeamige; n-heptyl--D-

e S A e
methy‘r‘%ﬁ%?rlhgeg ﬂ:ﬁF\CESg W]?/lfé}g 2 gy%h&?%&&%taﬁ?%?ﬁﬂ;etﬂﬁ@%hﬁ[ﬂe n-octyl-p-D-

glucoplyraxasidey betpt B-tharghorvipyranctifia iy sbeyme s Pitphypspotipid, BEG-

cholesiigh R Sholisngl dEAN o oG n G - ighdom

1 Rk V' £iMePhd S viaht Whﬁ&?edacanomc olymer, a cationic biopolymer,
oopo }ar% al I?y [ dial Y<1y arfmoni um'sal t, alrjl gt hoxyl at ed POl

a catidnié mlkgak:clmmem catiosid gelluldiia) «wti@eamzaégleaf@; ab#ignzmanpplymeric

comp iy SRy BRI DEAOYTe LPREr T AP Eare

trimetAPBRMEAIEH BronNda) éﬂﬂfbﬁi@nﬂ&rﬂﬁb)mdé, welywitlylgyrrolidone-2-

napht hyl met hyl ammoni um chl orid

dlmeﬂ@bd@mwp@b/h@@ﬂwmm gimeiipthswifaen I@Hﬁ@ﬂcm@me@wbwwnlm bromide,

oo RSt A AR sk Y, RS
chlordéﬂiy@)ét}@hmrﬁbﬁuhl wremidd, c@ioﬁ&ﬁthyﬂeﬂ@ﬂ”ﬁﬂmmmh rchiviride, coCddit

trimethyl amoni um brom des trl am’m'ium
trlmetby](ﬁmrag@un)(ﬂ?mgc}q, GeaoRyt mg }cn: on1um chloride, coconut

methyl dihydroxyethyl ammonium bromide, decyl tr1ethyl ammonium chloride, decyl

dimethyl hydroxyethyl ammonium chloride, decyl dimethyl hydroxyethyl ammonium
chloride bromide, C1s.15dimethyl hydroxyethyl ammonium chloride, Ci,-1sdimethyl
hydroxyethyl ammonium chloride bromide, coconut dimethyl hydroxyethyl ammonium
chloride, coconut dimethyl hydroxyethyl ammonium bromide, myristyl trimethyl ammonium

methyl sulphate, lauryl dimethyl benzyl ammonium chloride, lauryl dimethyl benzyl
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dodecyl benzyl ti ethyl ammoni um chl ori de,
pol y-di al | yl di met hyl anmoni um chl ori de, di et hyl
wanove/o742ms chl ori des, al kyl di met hyl anmoni um hal BOEDSZTIEE)00169
tricetyl methyl anmmoni um chl ori de,
decyl tri nmet hyl ammoni um br om de,
dodecyl tri et hyl anmoni um br om de,
tetradecyl tri nmet hyl anmoni um brom de, net hyl
ammadniung btophidegiswmiylidinetihyd (¢ tHenoxty a tanehartiyih avbiaride pianutyl dimatiry]

(etherg g A M EHT BT B Cen B GO Ea] Gt loride, N-
alkyl (@”ﬁ%ﬁ&'&yl—%@ﬁ%}l aﬁ)ﬁdn‘ﬂhﬁ‘ R8¢ m&ﬁdeﬁﬁ%et%éngylmnﬁﬁbmum

lorid hal i salts of quaterm zed

chlorlécwm,omly)e:iratyl dimieftiyhdideeyd, anmncnyllm; @Iqrdﬁnthk}é ahd §C15.14) dimethyl
1-nap B} s BB el B AalEp b S, S hfFugmmonium

salts, diaﬂdyﬁﬂﬂﬂéthylﬁﬁahwmhﬁ sal&NthuBA tiiethe] aﬁﬂﬁbmuﬂxpchla_ﬂ'& ethoxylated
nposi tion of any one of clainms 1 to 9, wherein t he

alkya@tﬂ%lké/idlqt lsyﬁlam@cmuaa@#é@p@@oxxlftedﬁﬁelk&bqrm@gnmw t,
d1alk)?l§ei%?5ﬂje! Jiglk&ﬁllﬂﬂynlﬁﬁ%hﬁ)% d? : Iglglgilf;etc}lggﬁ% 1%1&?9@@0&}8%&&96? -

tetradeayhdi eyl Benzyli dnexbiiuhn;, cilbjidednondhytidate, N-abkgl(C, Q) ditdethyl 1-

naphté%g{ ﬁ&f lell‘&?nsogﬁ%%glzx fggout d%pg {n%‘gg te&%}%@%érggqlgé&lﬁc?rtg; dialkyl
benzeﬁ@ﬂk‘}l aﬁnﬁ(ﬁnﬁﬁ%ﬂtoﬂﬁg 19 trﬁﬂ&hﬂ@rﬁrﬁbﬂﬁlﬁfn it %kyﬁogﬁzyl methyl

about 50 to about kg l'act ose nonohydr at e;
ammcmbom chisgide,allgih dvanzytk d@nqhyd@nsncbnmmfhr@mdﬂ erzdnmy.ﬂwhammmalum

. | h bout 20 t t
bromiify, €y CF A A bR Lo Bhae i g ohiugy begmides.
dodec?ﬂﬁﬁ@ﬂ itidth St Rk Sihifm clx?ond-Ehﬁol?@ﬁ@@@dﬁﬂeﬂﬁla@ﬁm@hﬁhﬁlﬂ&ﬂe

ther conprising a coat | ng agent. 13.

dlmetbﬂrwt;g@ltm@rph&fmd&Wllﬁii@nwthyéar@mﬁmum haéoglegldea,dap@tybmauhyl
t
ammo&g.g? E{ﬂ%hﬁ@ c@EyI Erﬁﬂg‘tilﬁl% ({ﬁ?{ﬂn BRAIQS ac[od?g\{ﬁ%ttﬂ};‘faqnﬁgg%n bromide,

I'ntr ensi on or
tetrada@ﬂtﬂh&‘m&minamwh Bleaﬁ&@ metidyl tthylalfrmidmﬁm ohipeidet i on

di t f.cl 1
tetrabﬁtgfm{%é{}gméggﬁg% ﬁ%@yﬁ W%,t,]%flgsﬁmon}um romlge cthohne esters,

benzalkonium chloride, stearalkonium chloride compounds, cetyl pyridinium bromide, cetyl

pyridinium chloride, halide salts of quaternized polyoxyethylalkylamines, alkyl pyridinium
salts; amines, amine salts, amine oxides, imide azolinium salts, protonated quaternary

acrylamides, methylated quaternary polymers, and cationic guar.

10.  The composition of any one of claims 1 to 9, wherein the composition is

bioadhesive.

11.  The composition according to any one of claims 1 to 10, comprising the
following components:
(a) about 50 to about 500 g/kg candesartan cilexitil;
(b) about 10 to about 70 g/kg hypromellose;
(c) about 1 to about 10 g/kg docusate sodium;
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15. The use of claim 14, wherein the nmedi canent is

useful in treating hypertension. 16. A nethod of
woradosigi2e8 nanoparti cul ate candesartan conposi t POIUS2006/000169

conprising contacting candesartan cilexitil particles

with at |east one surface stabilizer for a tine and

under conditions sufficient to provide a candesartan

cilexitil conposition having an effective average

particl@ si 260w@f100dssbat4A0 ghkgusuc@8@0 nm 17. The

met hod of claim.16, .wherein the contacting conprises
gri ndi ﬁ% hé ﬁ%‘émelnﬁozaibﬂ&t, Jopg/ g% F?ﬁ%?‘?‘%ﬁl S“gfg%’
super ci(f)t i caboiit! 30i td ab@itA0e g 8ectose monohydrate;
(2) about 50 to about 300 g/kg silicified microcrystalline cellulose:
(h)  about 20 to about 300 g/kg crospovidone; and

1) about 0.5 to about 5 g/kg magnesium stearate.
12. The composition of claim 11, further comprising a coating agent.

13. The composition of any one of claims 1 to 12, additional comprising at least
one non-cardesartan active agent useful in treating hypertension or related cardiovascular

diseases.

14. Use of the composition according to any one of claims 1 to 13 for the

manufacture of a medicament.

15. The use of claim 14, wherein the medicament is useful in treating

hypertension.

16. A method of making a nanoparticulate candesartan composition comprising
contacting candesartan cilexitil particles with at least one surface stabilizer for a time and
under conditions sufficient to provide a candesartan cilexitil composition having an effective

average particle size of less than about 2000 nm.

17. The method of claim 16, wherein the contacting comprises grinding,

homogenizing, precipitation, or supercritical fluids processing.
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