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conposition conpri si nQTIlﬁI/EO@‘dUG’WIOHr a salt or

der i vaf ipent f‘ﬂ?ernﬁ&; related Yo BSHobiGoHs @bmprRfig REBSHMulate naproxen, or a salt
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gaoﬁomg%sHtéong %H%Fl%g%%goﬁr%c%atrte gaprog(?r? Ero airsala grf alee{}va‘tﬁve tﬂereof in
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g{'(ﬁéc%@&nfe dr anﬁtrur Hé}ﬂlat{\}é 'EHJ&S( in a%llrﬁ(fdglsor mlt%hdl %amefa }The present
osage forms conprisin articul ate
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fr@éasect%wsarohm well GO mGRAPRS udm«s}ﬁ% skl confoaiibiRd a paflerd @G@ed
é&g Eer eof . BACKGROUND OF | NVENTI ON A. Background
4rding Oral Controll ed Rel ease Conpositions The
ef f ecti veness of phmm«rﬁthNBIOchvaIndN in the
Rrev depends on
a varel?aé Fou (n?eﬁct or s&?’ﬂé n? ugd ﬁ?qﬁge Corﬁ%()%lg% duration
of d e’lrhe\sté“wyvmss pﬁ@ampﬁswh@mpwﬁ ndk prdyentign sulgwatmgit gf disease
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profile and the resultant plasma profile becone

WEUBFTSDUTE SHEET (RULE 26) 1 WO 2007/ 150074 PCT/US2007/072052
PCT/ US2007/ 072052 inportant el ements to consider in

desi n|n effe ive dru ies. The rel ease
lmPOfﬁﬂ%Fﬁ ‘PC?R)% g %F%ﬁ’gﬂ%‘&% é‘gﬁﬁ‘&ﬁgtthﬁﬁ‘l?lie%r ent rates

anfle %1&@5 bpcnﬁesoéf cro%g%af%ﬁns ARy kBt Qﬁf&&ﬁtrht@élémﬁdﬁﬁtlons of release

pul satile. Continuous release profiles include release

and may bF ichesnuons mhptdhatllea ﬁ‘@ngnucmg rrelegﬂe;axr@cemcl@a lrelease profiles in which

nds are rel eased cont
one o R aRh e PRt ARl AR Dpludihy Spdias fgenstant or variabie
rate, ARl Qhish€s rél@&ée@ﬁ@fﬂ%@hﬁﬁﬁi@ r@EREipk@THed i WHIEE Bt 184st be@8iscrete quantities
two discrete quantities of one or nore pharnmaceutica
of on%@rm@r@mg%uwﬂ easpeings ag iefearedrit difteren rafpansyorgwer different
time fgzingsefzg aana/ rgtléé%er%laﬁg gtﬁcaé?{)mggl%ndg&r ngll:tl)ﬁ %{)H%ﬁ gtﬂ:thlc%ﬁ{pounds, the
release @Ircffﬂs éorfr @fdn @ shgy foam Qi v mise &Sﬂg&séﬁﬁtﬁd @lay@a prifiie if dpatient.

an associj ated pl asma B{Oflle in_a Fatlent Simlar _to
Similgrig theayarighles §P%lk96P]Fé% egelepsermgfileethg aswocisiedinlasgna prgfgle in a patient
may cRRRLRLAR o L AR MO it e RAbE I o B TR LS Lo
compodnds Imethehbsamdenn beal the dompouoitks-tion ahd enag s &getidfumusor pulsatile.

over the duration of action be conti nuou
Contifi gl ProfGsh T H 8L QS B PO TGS P A Brkdrfahibic asingle
plasmB/cBhdeh 886G makimunRirRSsafRG I SAMAlbARs WM &R p@&%lﬂia%rbﬁﬁs in which at
single plasma concentration maxi mum Pul'satile plasma
least tpiodfighes Hldodllasde qohesntmtipn tsfvelsed phmwh@mhalalomnoemt@re separated by a
hi gher bl o as tratlo | evel s
fower BB B S BT G 7GR ok may be
descriBb@ed"phagd® concentration |evel. Pulsatile plasna

profiles exhibiting two peaks may be described as
" BV Immdalo. ot nwre nomponents oferdesggenoondavsdifiereat tdsagprofiles, the

releas BT 8 B oo iR gbs PP a8 cqhirare ps MeBER s prosies.

The r@éast PRofi1OEF ¥ twblabmp&leRB8SapE Rfrinl i SwhichléRh cBMPBSdt has a different
profile of a two-conponent dosage formin which each

release prgpon eny dasesibgd di fbl@péﬂt By dogdgedgensprfanere ghapgtyvo components in
whlch?e%% rcé)nqe%rhegln{lasbl cﬂ;fgr tr e%‘s)é El%)??eaghee rfegurl{g'rslhreiease profﬁe SFhe dosage
form b { be ﬂ@&hbécﬁhﬁ'&ﬁﬁt1ﬂ1bdﬁll"| ]Bepehhlﬁg r0ﬁ§ai|1&aaﬂin pael, @RSMharmacokinetics of
profile of the dosage forn1naﬁ be described as _
the phapgpageptesd gpmpom |aﬁ:gus§qi] as wellpg ggatsppcﬁflﬁ gilgase prpdiles of the
0 I :
compBRTSGHARSL oLy BROBRSA Bl RS cver
contirfubes conpdreilt slagtha phdildmsageicho ﬂmnvmtbnﬂtf@lhlemrdosage reglmes in
mul tinodal rele profile may result in ?Aher a

whichgipImRsis rUr2sa (R B3EP FerTp IS mﬁ%qdl g @eqopia el fpically gives
rise tdPPUENREL PRGha AR LuEASRMEa hEM iHBRe blﬁsmé(\ﬁhl%h:oﬁ&ntratlon is
i medi ate rel ease (IR) dosage formis adm niStered at
obseryﬁgiraft@d ad;mumt@,tlvabéeacmiRcd@lset ylltgnmgghs ré¢genstd law drug concentration)
ln suc

devel ﬁ%{waptbgo %Jg‘]é/ﬁtaglgﬂlgﬁtllog tmbeb%Oé]?‘r\a/l 2%]%21&11.0%%6 reglmes an% their
result@ﬁ Bulh e pddshRprofile©a@h hhiR sa6 el ﬁH&rﬁlé&’ﬂ@i@al Gh®HePdpButic effects

| ow drug concentration) developing between
assom@@dsy@&uﬁlpméh@rcﬁm benefieial fog ﬁelttmﬁé prapies. dige l§x gyoplggle wash out
penoc{ p&%ﬂggg E§r ?Igegfrz% 1%?{, (éf tgg P{a?@% | ér&gh %#DFITIH o?tgiui gctlel %’Ecgggcgent between peaks
has bdeReli@@tiol e £fdn@thing factor in reducing or preventmg patient tolerance to various
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drug therapies. For exanple, the wash out period
weeevits®d by the fall off of the plasnma concenPCHUBZINT/072052
of the active ingredient between peaks has been
tEgWght to be a contributing factor in reducing or
types g fiti ng patient tolerance to various 2 WD
2 Q44 %Qgglﬁdp@amg%rglm%%s afeYR@ied of rgﬂﬁ{‘iﬁg a E@B%rder release of
controlled rel ease drug fornul ati ons are ai ned
the drpg g@tup@tmgl Endzed. ot isofen a spdcdasebjedt of these ﬁxrungla@onpt@unuhlmlze the peak-
I .S often eci
o-ropdF R tiph UhRREe b e e Bihs SR REL vl stBreT gp gt dosage
regimkd) Fol &t 8RS, HdkWeati, Soné 6@k $hergA6¢ ahEphaMnhbological effects intrinsic
conventi onal frequent dosage 5 regines. For certain

in a pylsafge sysraneiaarbe las we diprintshed asvereapet the camydgant or nearly constant plasma
¥ fect S

concegglgt @8%5 %Dhgg{eg %Br zglco S Idhﬁnltﬁlfegﬂe %r% g gegv ?%Qﬁ%t‘%‘%o Tlh?% ernodlfled release

compEiiGisait tfordiul stRmE kxmmmmettamﬁalnl rAiie theQolRELNS i@tjuem IR dosage regimes,

| evel s achi eved by zero-order .rel ease drug delivery

while §6§ﬁé1€]@g;§ e ngse §or fFFélé}?Ift|d€Efng ap g%%r@blecgl‘%géllyt m@ﬁgleglrelease compositions
or for{n [aﬁ%h@@vhﬁ:ﬂ%omﬁ&hhé HQ&*ﬁ%ﬂ a éa¥t Mol e&ﬂ@refcﬁ%\i@%ﬁle@fw achieve a
requent | R dosage regines, l'e reducing t need

resultfrgpldsmaquetit edbiditing, pluaanaﬂ:eklneadwaiuesSmﬁhlh ahrdrypeutroadiyf affedtive

rel eaéﬁsgccfnlg%il tions 10 or formul ati ons which conbi ne
paramefgLs f9°t520F at | east two different rel ease

PRALH b3, § CoAC REY BOM) 9r1%§14|7t5%¥p094s% Hﬁc]@ﬁ@fh‘a{ &srtain types of

exhi bi ti ng phati nacoki netic val ues w t hi
hydroxyppgentthyla¢llufossfetlwes ¢arepressad arenspkd desaact gom with a therapeutlc agent

may pg?ejcﬁ%‘% ??é&ed&?ﬂe?e?a&ee %rggl et, Elggvegegrpit :IJ‘S Ref‘f%dytaét V%B%)po?ymers from one supplier
yieldedyaigou pIrgeefle, thetiwit g6lyhiek 0w Eh eIiRF RleAOED hR7ISEC pktifiatidns obtained

solid dosage formw th a therapeutic agent 15 may
from @aiﬂlé@m?éselrﬁr awanonrtémeé@éels@semr@fées However, it is

f Li 8
%h%ﬁ&aétt ¥\k1:n é’%srfz%%l)ggolyzglgﬁg d\?\/l eé ﬁl 11\4% 8% gﬁgdrgphlhc matrix

mulupldenilt fdlﬁiulaﬂ)lbﬁ doicthe pulegl itleastdf e pritém Giadhedireo i &ach that ketoprofen

di fferent source %ave non- bi nodal rel ease grofl

is rapid]y ¢lEpigated é}fon}ﬂhe blgqeaftey do%mﬁsmgif)hf?ﬁ hquribqu consecutive
pulses%ﬁﬁ‘h%ﬁﬁ? bk Iﬁﬁ)r %@ne@{cm@ HIM LR rél@as@ﬂnr éa)*ne treatments. The multiple-unit

mul tiplezunit formulation for the pul se ease of
formukatoopli @l@pd c@npneh éoir id¢ntiahl hydegdilict maﬂnxkdﬂdp ipbfcedhin P Qelatin

i S i dl elimnated fromthe bl.o fter i ) !
capsule ALBRLS e 1 V1T aronics shORILS PE 18 rtesitd Rral o ihde ds pg well defined
wash SY2ritBYnd theMRESHAERRHE&] @bk Eﬁléihdct%i%h @Msnfaqw@sse bl

sone treatnents. Tenutl eunl ormul ati on

diContess eld M@g@ews@é Phggm, ela&m 1|5¢%i83r%5&6 ophEP0G 74aB# i(Rharmidea Sri)

| et sul.e.. Al t hou

gd. i n el.at i h t |
teach %/I}evuge é)f @H‘Ce NG tablFt 25 dgl ery of: %ﬁﬂrofeq in Sc%seﬁlrl I'fses the three layer

tabletidi@hge S ofrwﬁyselalyeld@fntmd g twmhv@ nigremsm Qpb ek 1&&@ (the second layer)
vari ati on between the peak and trough plasma levels is
of sengrpgrneabpemasriplevideh ilinterpppasgkpepisen therst abiegram athigglayer containing an

addltlﬁal %ﬁ%ﬁn%&% tlfﬂfri’lége%fe%t ilﬁl%tbégrll (IE)E? Eﬁ%gﬁg ?1\1/1§ 1}51&%% &€ ﬂ&liked in an
imperirediple cheng. i The osd ey tils‘«ﬁvflﬂﬁh;ﬁﬁ&:onfﬁbtéwit]ﬂ ael&sblayr%rﬂuld while the third
tablet is made up of a first |ayer caontaining

layer lé&nm%Vaiﬂﬁ‘@lF é&?re%sohgwaaoa FRRSpre] Oé;}léer ba(rflﬁela‘éf‘éc@rﬁb‘ch‘ a;tfé?}ﬁat the first

portloﬁ of S&[%e 119@5&1@1?{%&t PRLeRal 1n¥i@ﬂt 1ThS o {%Q&Pél%&ﬁt?ﬁés%@ Provision of a
eflrst layer and a third [ayer cohtainin

semi- pfdmeablc teyler betoaen thefflraczmd\ﬂerd hgemsdin erder toTct@etrbhtlhB irgative rates of

delivelrgj;l $Fthe %vrx]/g pE) 1eonts g actlve &, erfr:dlgrqteAggllfllongly, rupture of the semi-permeable layer
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30 i nperneabl e casing. The first |ayer dissolves upon
contact with a dissolving fluid while the third |[ayer
w0 2000n50p7avai | abl e after dissolution or ruptureCDiUS100E072052
barrier layer. In such a tablet the first portion of
active ingredient nust be released instantly. This
approach al so requires the provision of a
e e B e AR DT BL kbt il ftcn may ot e
d%ddﬂcvery of the two portions of active ingredient.

20041800 5Ach Fb R, M AP ot ffop Sqttiing

p@hpnrpwngmaﬁ ehthec eratetaged ;amam aomtecprtstablea;otel combined mettliadditional

cap ogni:ﬁtuclsé &V%%blg?‘gdﬁ@e?’ﬁt& rejleaafi: é’l &lf)‘gglé g&rglnfl\lgr?tm é}torder Zo form the pH

stallo 626 i chtlaighg apafit eyhiab disbdilh edadie enduefactantosuct @s pglgmbrbate 80 are
rel ease coated pH stahl.e core conbj wi th addjtiona
usel SRR P e BRAR Y 3Tl R et LoPEhug 88 amount o

captophil Sxilnge fd FhntEhte adléa0 ol lbWin@logd hdhdist:atiéh dnden pltitional amount of
stabl e core, chelatlng agents such as di sodi um edet at e

PH giebidizeckcapiopyik ayailablefor el Bo19 &5 B&e 80 are used either

al ome. pit. Ndy. 4,008 D2k 70000 4nB 4@0BUTE @XrhdiaR BBRE Protiéts Corp.) relate
conposi tions, ‘have an amount of captoprll avai | abl e

to preparatigpsaip vdiag fapcaigimnct islepssii Thg PEPaRIIA RIS thge £19RPS of spheroids
con@aﬂgn%'ﬂa[ﬁ RE6H hi 23R sBIRKARL the ﬁrst ﬁ%ﬁéﬁgh&bﬂ@i@l uﬁ&‘ﬁ{eg Bhd xlapldly

available for release in the
disifteFa@s Bpop ingestpy4o mseaamdmnalgi@ms Qf nsed(cmbqub@awe wacond group of
R-2)oH r
o B4R PRR byl 94 o Qg BARRIALLAARLR B ot Bt oo
spheroide és chaw path @fpfhlpﬂ@ﬁmdedscoatto rmswdﬂ tp thiralrdoses The preparation is designed

to prov1é S F;g% ed r%gasﬁg gﬂﬁ;?dlclﬁeg %ugs atn%s QYR Qten%%g tgo%hk

egr €s upon 1n Ion
pres‘}@demﬂy anhave rdlatarlelydb@reelomnﬂenillmlfnnbs. substance; th e

oD kR 587 384 BEH A Dai Fost Ry S Bhetal Bllee formayine

imr@{dﬂiﬂspreﬁzﬁse]aﬁd ﬂﬂhﬁfd&bldae iparticloq tTael dslafed rélegstlis prohdpeitgeahd use of
coat t to t |rd dose. The preparat.i

g giBalyRs i omseterbuEpas pip BeDi i oo B
subst anc i ch_ar xt ensi vely netabollzed
‘pre 9@?@??‘} ?gﬁr%flgﬁ'é@&“f’ %t i vely short elimnation
ga| Al'tifplé/a@ Sxani-éleai)qf aRiif}]g wﬁigh may 8ductiélefalvbdib patdntsiib hydrocodone.

i scl oses.a_ met eni dat e or m
Hy et S UPRe RO REE e § PO Gt DHP PEPOUe: Hfgdant.

Hy el Lof 8@ 220ab@, NUréd®, 48drdey®! Thi%m@ﬁ@(@)fand 9&0@!’6@@) Qilso known
nethacr¥late pH |ndeggnden ol ymers conbi ned

wi t
as 4earkipai S piethosy-d 7-msthysaerRiypagcancrargate & hoh vt @é&d%ﬂ’e"%’d derived
frorh ¥ithe? 8f thE XA oQurrdhgWpihees \Whdeide dTBELRLE dE BorthPduRit ARCEe following

in patients is hydrocodone. Hydrocodone or
SUugUffy dr ocodei none (marketed as Vicodin(r), Anexsia(r),

D codid(r), Hycodan(r), ‘w‘(r) Lorcet(r),

Lortab(r), Norco(r), Hydrec ' , Tussionex(r), and

Vi coprofen(r)), also knowa{

4, 5a- Epoxy- 3- met hoxy-17-y

(1:1) hydrate (2:5), is & erived fromeither

of the naturally occurri g st €y codei ne or

t hebai ne. The conpound®s the fol'l owi ng structure:

Whi nan- 6-one tartrate

Hydrocodone has the chemical formula CigH;1No3, a molecular weight of 299.368, and a
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C18H21N03, a nol ecul ar wei ght of 299.368, and a 5 4
wo@D020800/450074 PCT/ US2007/ 072052 hal f |ife of P@F/8S2007/072052
hour s. Fwdrocodone is an orally active narcotic
antltu53|ve Sal es and ductiqn of .
half Ii, ehgflsép giabrs 09%48?%1§§8&r%”[§’g%t1f’? E%ﬁq?ﬁl? aggelsgéagalantltusswe Sales and
produ¥@éH & thg%rt@meqh&@ts%a Qfgnﬁ{&gnt'hlr nl Bkdnt %ﬁs as MO @GARAGN illicit use.
is comonly available in table capsul e ‘and syrup
Hydrdcodene lAsommwatmmaﬂ@ble hydbbt;@dpmlée argll Syeye®rpai n by
b|nd|n 0 rec ors.i.n t.h bra in and al, .
o Mo SRS o R TR it B Piodud Bish Coantn® iR prain ana
spinalMdokd) Iﬁﬂn@ja Betakeh KVlt@hQﬁ} v&l’lfhfoﬁﬂﬁ)bHYWhQﬁ Qiveh REBSlcohbl, MB3%n intensify
interact with nonoam ne oxidase inhibitors, as well as
drowsndselt By iicrasiayitl meseamige ownsiasriabibitopnmonels pyether drugs that cause

drows] efsgcéo%rlhgﬁ LIHQ g%fgétg ﬁfcﬂ%% %ﬁzziﬂ.eg!] ﬁl@ﬁﬁ%&%ﬁﬁ&%’ narﬁ?&ls Qfwsiness, euphoria,
rowsi ness, euphoria, vomting, “and consti pati on.

vomitHend &8StigiADSoRE i8s edrh@oh Sidaeéeah her gictric aactiorgblood disorders,
bl ood dj sorders,. changes in nood, nental fogginess,

changgip; raeay. meétahéﬂggylesstﬂ Plt’i‘l“ﬁtbde‘th?rng‘ihff&tu HYringings hasm of feg ureter,
1rregu%[r%ﬁ Qépresﬁgd ks ﬁ&wnaarndqg spdepressed respiration and
roco one can be habit-formng , and can |ead
t (BIyFihy:sdom:I caabd hplsiy-Edraling) owll caadkehded ploysical dml pslyehdlb@ca,l addiction.

tn the 5 gptety@ AT o U DBE SEh Bl 8y Perde unifdre considered
Schedﬂkoﬁ ArER M RdsBicBftain@RSled N &F eqﬁg%l 15tiRg p& dWaR8init in combination with
dosage unit in conbination wt acetan1nophen or
acetarpinopltesror anetherarenreohtrelieddirugarg cellasiltlydrdcadpde Gemgournsls and are
. n d are si der d Sc edule 1
cons T SR AT BRIt BRTAT o bt o G P her arozs such s

aracéth@B(a8dteMimdPhe) 2dsphEE, BlorbReRt mmmgh@rﬁ]eth BPbrhide.
P i bupr of en éﬁg hona?rop?ﬁ? nmet hyl brom de The§presence

ofThg peaseirernd BeRIRMINAPRGUIN WS ERSAGCIEAMNERI NN A §rshusid detess many drug
users%&n? {aﬁlﬂéaé%es(yvlégimolﬂlﬁ%rﬁ IVEQ{F] go%’fé rsﬁﬁﬁ?é@ a¥c?u RN riB&%‘;Xtractmg a

wever,” sone users W aroun (tract
portién ofhe ht@mmﬁ)phdaﬁlsageﬁmm)rdophem taltﬁigrtgivhmhée:@ﬂ tde wateglspluble element
takinﬁ advant age of the water-sgluble el enent 20 of

of the fryegft ot uACBMAB oA MaN & HY AP RIEs fromHeppsumnggcessive
amou O a%%mﬁ%ogﬁkﬁ 80&%%?@3&1%&19&%1 & t?k'ﬁ'fg)WE)@O f&f15 000 miligrams of

acet am no over a g perio t aki n
acetafi@na@p®en tnoa pﬁqoﬁ@ﬁ 2441i1b1|11§ tmmllgfresuh;sm samem bp}b‘fﬁqqu:lty and doses in the

rangeﬁ%frpli(g&) %q %@)Ohrg 1{§r a}hﬁv% ﬁ)rggﬁc’ {%lgﬁ%gl zgsrfsaa\ll %tr 1% this factor that leads

man;ﬂ-ar&dQ,QQtothe%QQDslﬁglé b&[t?"@ﬁla?esqﬁé’h hawgydggn reported as

is’this or that leads many addicts to
u@@ﬂm ﬁpmumm@n@f émlnot:@dqnp ishewdd neturxisecss?(Oxylb gatrisin patients not tolerant

Il ¥% caonsu g ﬁhould nat .exceed
to opP‘?ffs i{Io wever nfeﬁrg Isté1nets é not ? DR, ys1{:1ans Bes ﬁe erencél)Qhat Norco 10,

contakig Y@fmh rﬁm@ beydrycodbad 8181 329 rhilieradRe c(aﬁ’ibb‘ $dkeh ang dosage of u
M\g d Ty e g p
Referencei that Norco 10, contai ning

to tweive ftapleiprierstay Hi/ 3t edidane ofmygiracasions )i g:,hdﬁgh émop@)tagf hydrocodone are
o PR S Rl 4 ek o WG AR Sy e o
carefolfly. I'hilk ieswwidomeisamdy limited by the fact that twelve tablets each contalmng 325
miligrams of Apap, puts the patient right below the 24 hour FDA maximum of 4,000 mg of Apap.
Some specially compounded products are routinely given to chronic pain patients in doses of up to
180 mg of hydrocodone per day. Tolerance to this drug can increase very rapidly if abused.

Because of this, addicts often overdose from taking handfiills of pills, in pursuit of the high they
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only intended for opiate tolerant patients, and
titration to such | evels nust be nonitored very 30
wa@avoefisdolra/. This restriction is only limted bRCT/N82007/072052
fact that twelve tablets, each containing 325
mligrans of Apap, puts the patient right below the 24
hour FDA maxi mum of 4,000 ng of Apap. Sone specially
I
ex %{Eﬁ@é&g@l cab g% gélrﬂg&ogo%ﬁé ue! S’yfg%&ﬁpofth?'dﬁlawg g\éeé%oesage
inghade rdﬂvyatomodeereanme extoemdﬂomndleg@ [58: 128 stnmre@@andéqrylammy skin,
u u ]
sol S8 badpa Bl B oo HRER R Refire by ACISbRe BduBllory collpsc
caglifactalvestlandfbr dehthy 5 WO 2007/ 150074 PCT/ US2007/ 072052
experienced very early on in their hydrocodone use.
C. Synpackgeounfl RegardinpNaproxeny er dosage i ncl ude
re r :
Eﬁ%ﬁ'@&g \Yl’agngg g/fgﬁl? v%l%é rl_hﬁ;glhélgq% %@%gﬁeﬁ]ﬁggm,%gﬁm following
dwﬁﬁ §Eugkid¢ a, and hypotensi on. A severe overdose nmay
i nvolve circul atory col |l apse, cardiac arrest and/or
death. 5 C. Background Regardi ng thﬁPxen Napr oxen,
which is highly water insoluble, i.q.7 less than 10
ng/m, has the follow ng chem cal ;%Q re: CH3
I S steroirdal
{ten used to relieve
fIf ness, and joint pain
associ ated wi th -r houRg tis, osteoarthritis
(the nost comiBEOTorm 4 arth'ltls) juvenile
arthritis, ankylosing spondylitis 15 (spinal
arthritis), tendinitis, bursitis, and acute gout. In
addition, it is used to treat pain associated wth
nmenstrual periods, m grai ne headaches, and other types
of Naprogentipa neydseraidel aptiinflaniizaory stwg (SAD)Ipftes ugsd tersBevaghe
infl it ﬁg%nég‘#&ﬁéé) Yifh eg gﬁé oﬁ'}g%ﬂﬁ %sga?te ﬁgl'éegl:n?i Ode%rbhéléls
ostgoaniditsethp aiost mndnonrfbhmnfmﬂmﬂsﬁ quV¢r81e phhmﬂtsaardqqusmglspondyhtls
farms .of del.jver Jnclud
oipflgipete. efrhd AL et ds O ARG 19 B8 pain associaea
witll ingadtasla@ribds, mZfaihOhcadachay) hed othbr$ypeE’af il td\N@sderate pain.
3,904, 682; 4,009,197; 4,780,320; 4,888,178; 4,919, 939;
g glglg'ogegl%cts g§ al?pg)rze&gggz@g gro %?p& g pr&ﬂlﬁ,&?fﬁlﬁlg? gghlch are hormone-like

subﬁﬁ%@d thhtGed dnMlocal & @@% RIRE phiY ahEh8sBMERoN, ROEhabHALMRSI Brms of
deli ?roxen is described in U S. Patent Nos. 3,904, 682
() laﬁ‘d i

lugig gablagsy canqly arEhauids- Relbiysrechsereisristics anchioras prg displosed in,
for &ﬂﬂ{bleaﬁps Phfdnt I¢§SP§90@$§2Y4 069, 1917%!97’805 Y8, 4QBRTPS 4,918939; 4,940,588;

aches mnor arthritis, and inj uries accon‘pam ed’

4 95&,40%5 100981 1.2, 55646247 1a8A 8i4R0.630s al ghghichhzrp srsriigally
chﬁ’?&b@&%? ?elfér ﬂc§ ﬁfé%?ﬁtflés?sadf ng%‘g{%' i§ @ésﬁ%e‘dnn Ufse PB@%&EQ@M,GSZ

varrous ypes of acut very
and 4,009,197.

Naproxen is a more potent pain reliever than aspirin, especially for menstrual cramps,

anti-inflammtory d
the inflammtion,

toothaches, minor arthritis, and injuries accompanied by inflammation, such as tendinitis. The
naproxen sodium salt is specifically indicated in the treatment of various types of acute and very
high intensity pain because it induces a rapid and sustained remission. In addition, it is possible to
obtain a good analgesic effect with few administrations, due to naproxen's particular

pharmacokinetics. Tablet formulations of naproxen were approved for OTC ("over the counter" as
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high intensity pain because it induces a rapid and
sustained rem ssion. In addition, it is possible to

W@ baoaitmoa4 good anal gesic effect with few PCT/US2007/072052
adm ni strations, due to naproxen's parti cul ar

comp%hé)l E(ggrggc%pglgﬁb%% mabg hteﬁg EE‘PH%{ f@rq%{s?réggn in f9994
20Q40L20Q4froREAld 1‘8’%25991%{19% 40R %en%&l hﬁglaie@ for oral administration.
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gastro-intestinal bleeding caused by oral ingestion o
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1,000 of these patients. See Marketplace, Cctober 24,
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gastrointestinal conplications of NSAID us

e
r SeperrstigHiae peive aggaicomposiion it sather iy Hay- Pya@@éNo 5,145,684
e AETEREAT SRR ET LSRR O 118 5y B o sen
havinCadspdsd tonns asddaiacpavith halsatfzecalodréofe rmgendsslinked surface stabilizer.
osjtioons, first described in U S. Patent I\CP :
%O%Sﬁm ‘W%no%aéﬂc‘%%t?é‘ﬁ?‘“) agegf ePmpgsitiopf ake described in, for

examﬁl@r@'SSPht@Ht 106s. 8.57998" )in@@l%@ 1089 thoe AR €MetifodVF Grinding
di agnosti ¢ agent havi ng adsorbed onto or associ at ed

PharnwcetticalhSubstandeac'd). Shléat@mﬁ\l a5 AdB.388.deis|Gankieepus Mdéthedkof Grinding

Vet hod maki opartigulate agtive .
Pharrrgiléglﬁ{caLél%ga&c? Patggtclg ? bSn %ﬂ) fﬁl% f%%r TOCK§S 8@%1;5}:&11@}; Therapeutic
Comﬂdsﬁon?@bﬁﬁﬁnﬂ%ano@aﬁfbﬁs1'87 and 5, 862, 999, both for

‘Met hod of Grinding Pharnmaceutical Substances;" U S.

Pataenpartignlats agtie, 8B commositiophieriliouiesayitieoler grample, in U.S. Patent

A T D T L.
Stenlﬁé)ﬂimﬁ'85 B0DA6I faerMritiidtg R¥doepRdrticle ISég. Growth Durmg Lyophlhzatlon
oparticul ate active agent comnpositians ar

5 318&@% don 'B%Bay £ontrast Q@mp@smloﬁs Ysedul ipyledieal I@gglﬂgs" 5 326 552 for "Novel
Formélag@[?F(%Q%a 5rt cﬁﬁ?e RIRd g%b&d BhauehfRakik e[}{i)s%glhg %ﬂ Plolecular

Preven Aggregation During St rilirz
Weiglﬁ,l\ﬁﬁ&oﬁ&l&frﬁmtaht\%t H52B.40! Re dMechoBax tN-Bhe ISagieg Gsogtlhdinated

Avomgl B GREtE T U horati g MigsPalbsbis Sg30Egyanoparticle
Aggregh@&rﬁl' 5,310 Bwkﬁi"mﬂnﬁ%om%sﬁl%g 1ﬁ‘t1@ (?(totiaﬁévéﬂt (P’lecle Aggregation

Contrast Agents Using Hi | ecul ar Wi ght
and Inqegasé Srabdit Bl S 3dot/ARter "Uss 03 2®n410meCapud RenhdlgddterscoRdnimize

Nanoll)aqgghg}g A%?glrerzg%ti(l)r(l) Bluplggt; ggerilization;" 5,349,957 for "Preparation and Magnetic



10

15

20

25

30

30 Aromati c Propanedi oates;" 5, 336,507 for "Use of
Char ged Phosphol i pids to Reduce Nanoparticle

wa\ggrayard on; " 5, 340, 564 for "Fornul ati ons Conpei/s81097/072052
Ain 10-Gto Prevent Particle Aggregation and

| ncr 346, 7Q (o] f Non-lani.
Propegics E%BY §‘?1aﬁ/é6‘? %“r ?ef‘%aIM’?ﬁli%‘F > 3:%22‘383% R@E |°£? Eﬂﬁed Surface
Modiff9 kSORVERPaktHId n%ggg%dn Déﬁ&\%@@t@nhm’ﬁoﬁ"’% Aw73d30nd 5,494,683, both for

Prepar ati on and netic 7 2007/ 150074
Suﬁ@@MQﬂEﬁ@@M@Wl@SQNa@p@pEMSI 'és4Bf4Nefoy "Bater [nsoluble Non-Magnetic

c: Dextran Papticles 5,352, 459 f o,
Manghi97 Phbsiiedds MBef SR bPri Erpgnet b Ree sty D28 for "Use of
Tyloxﬁﬁ(ﬂra@ Q?Nain@ﬁar@bhﬁlhﬁghﬁhﬁidrl i sz7i o; for MSB8d B&Maiflg Nanoparticulate X-
494,683, both for *Surface Modified Anticancer

Ray WQO@K@% -Agegts4fpinudehfMplecylar Bieight Nengipnie Surfactants;” 5,451,393
" P -
or 005 RO L NSORATERS L6l 88 DA0REL oy, pmgiions o

Oral G'ashﬁitmtlhala}hagnd\dﬁﬁ OPREY COUﬂrﬁﬂt AgShtali Co@@inatiod Wﬂtﬁ":f’hﬁﬂrﬂaceutically
Met hod f or Nhqugg?bn%ﬁgrtlculate X- Ray Bl ood

Accegﬁ%}%q: C@d?rt P &P 5&% Eit'M Hjﬁm /D2BeRAtGle @gm@ﬂsptlons Containing

t f
Chargl§ %ggﬂbﬁgﬁg 'Edcugg RE Asg’r%re'\% dlé C’ 31?%‘?8? g%r I\?gtélgi?s}é%%%% [?}§ nostic Mixed

Carbahtro Amtiydidesns XeRay OmtlrasGagtmts) fortRisdd Radl abd dgnpdhiic System Imaging;"

5 500 SBb0 S5 T e SRS SSL 88 Hobfe gt o Biood P and
LymphM&t §@4 rﬁ’flmg%lﬁ%?rﬁﬂg YRR N dnboarfic HARESA D PHSnulations;" 5,521,218 for
Cbntalnlng 1 arged Phosphol | pi ds to Reduce

Nanq@ggrcg@m lodndipamideAdero @8 vésofor Unaao Nk i @Qntms@Agents 5,525,328 for

Nangsf s Dt E i PR gB RN Rt ERareppot and
Lymphﬂfﬁg&;ﬁ%m ImggRaQ@ 5224, 1B3aor THes@past P@%rﬁg@(@a@%kt@omposmons

ners as Cont r ast Agents for ood Pool and

Contagyﬁg)ﬂg@(p@rtg;}gq ed I hhef) oy Sulfgaq;j\éodpggd NSAID Nanoparticles;" 5,560,931 for
Form,u&@ﬂ)(ﬁpgf 0 Fa IS a]N(?gglg]i)zf ﬁ&ﬂ‘gtl ?ﬁo s iR’ Dﬁgegm%l]e&%so(garsl:atty Acids;"

nopartl C pam ri va I ves

5,565 48 Rdyr "Pohfatigsdne RJedk Sopol hmbid as SdfadcoModiiers for Nanoparticles;” 5,569,448
"Nanoparticul ate Di %%?ostlc Di atrlzox§ Ester X-Ra

for " SeBped Aon-lapiert!ack GPPRYBED HBEIAN B AL %%Q&@ﬁl%%%%@rﬁpamde
Complog'iﬁgﬁsn 95, 57 ﬁS%i%r 1]?{§mfupanuonf o8& oy ﬁ%ﬁb{p?@@g@&e&%ﬁperswns in

Contrast™ Conpositions Containing Nanop ;
DlgesEbIE 5?2],8]06 Gaftyp AcldSU B EHG 4 Mbali ‘Naadpdklsﬂﬂi‘w Raapopstict Mioded €atboxylic

Anydge3dn s RreliPbips SEBbIE RS Ropl G EERPBIE Dejoqr bpaging:” 5,573,750
for ' ]j:%rfok‘tleaﬁﬁz%@ng X- I@ay’@éltﬂa%tSAfgéifts B! @'73 agkﬁre@‘édl@b&@l‘ﬁle Nanoparticulate

olymers as Surface Mddifiers for Nanoparticles;
Film Massgs igh Potective OSericpais:ed, WO-/P derl éltB’rsq;@%ﬁC@\@bmeIthm the GI
Tract égr y ;}q%gérﬁlg e §£a%?l | Idé§ éil\gfl) Molgqli %lltgmg Egr%%r f’(l)lgfke%lylene Oxide)

Polyn@i’ﬂp 898813 08 SorNEFDAR@AA i b1 Wf Trel @&@I@ﬁft&dtlﬂﬁ]lsl" Heffa fpeu‘uc Agents in
Di stlble Ols or Fatty Acids; 749

Combinggign ey thagmaqe@tlglb/gﬁ%ptaéleh@ﬂw E}é SBM@, fqr¢ Butylene Oxide-Ethylene

Ode{ﬂill)répg‘% ?&y@%&ﬁﬁ%ta&%{% rS‘?a?otﬂéi%g %&%Q‘? ﬁla]ﬁ)(%%ti) %ga!stﬁ égglposmons,

5,591 J415’é dgomMiKedRNapfoaeh madht HySgexipsopyl EeBuldse %Dfspdﬁrswn Stabilizer;"
Redi spersj bl e Nanoparticulate 25 Film Matrices Wth

3,993 P didctavel Bysie okt Sormulatets Saylized by Non-gonigand ppignic Stabilizers:”
S, 622'@@@?&‘ %ﬂéé&" B4k Shﬁgctgt fOITNQIf'JC lé’]gS beg ORAFS ‘ﬁhﬁ%ved Formulations of

Stabi | gh Mol ecul ar 19 Li'near
Oral (Blah‘p(ma«tshyiﬂdmag@snd &)-RayPObyimest gs,génts ,a6(8 Ordl@®sfromtestinal Therapeutic

"E I i f O t t Th t
Agenty %@ﬁ?'f%ﬁﬁmﬁtﬁwaﬁﬁ%&fﬁf Rk Rkt ARB R s K Ray
G ays;" 5,587,143 for "Butyl ene Cklde Et hyl ene
8



10

15

20

25

30

Oxi de Bl ock Copol yners Surfactants as Stabilizer
Coatings for Nanoparticul ate Conpositions;" 30
wG289150036 for "M Il ed Naproxen wt h Hydr OXY pr PEI/US2007/072052
CeIIquse as Dispersion Stabilizer;" 5, 593 657 for
nulatlgns StabH

F 1"
Contrpg ASEBHTE! VG0 RAP USSR F S gF S, Inaeeg o7 B3t fgr “Continuous
Meth?cds&%ﬁ cﬁﬁ@?gar&%éﬁﬁﬁpgﬁbsfaﬁ&sh@@?g gﬁj Rk SNano@aﬁ%@es%tammg the R(-)

or "Inproved Fornulations of 'Oral Gastrointestinal
Enantinzeyrod $hupeotXa; Réy74@d}ﬁ)t1 fas tAQAgs@ﬂﬂ @ogm@n@%clomethasone Nanoparticle
Gast r,0 aL nts:;". 5 643 552 f
Dispei it puh 4 TN A cRBSRLEE SRS BB R ANRy e e
Form@stiofr Rakcedl AW 2ROy o}ich] Reddtidne.0@ /48 820 3R andepiidlBaé Formulations
Agents for Bl ood Pool and Ly hatlc Systen1lna

of Human i}glﬁg)glgdepfwencm}ﬁqu ﬁHéM)SPrqmch Bunigforsdping Q«;@ulgosmggurface
Stabﬂf%gslrﬁo p’a %l "%H}O%i?ﬁf’ ﬁ/lsak %EN%?%ﬁ y%gaght{gﬁformulatlon% of Human

Immuhb(ﬂﬂﬂciﬁ‘neyl V1ru5 (AT %ﬂeaﬁ@fnhl'b%msghg C@Dﬂlbaﬂc lﬁuﬁ@ce Stablhzers
onet hasone hbnogartlcle Di spersi ons;

6153098 foreiaRar B Fornu ?GSaRféY?éeg?rst&aﬁhlﬁpé?wé'oG T63.506 for "New Solid
Dose Eﬁ;ﬁg ﬁf\I‘éﬁéﬂéhF&?&téNg M aB '29'1‘ 4b@ gyjo %tﬁ%%sﬁ%atﬁn? IMammals Using

ogi'cal Reactlon , 829 "Nanocrysta
NanodtgstatlihaFoomsatiafs dﬂlemanl Innmurm)deﬁmemcgfn‘élyus\,(HINs P¢dteagy Inhibitors;"
hi bj

6 264@@26% ﬁ\;gpgzed ! o@)@ gé%tg%a}%%yg{gg%ﬁ us{)%yg]ﬂlﬁg 6,267,989 for "Methods

for PrOFHNORE ﬁ%s@ill(}'r@%tﬂ:&l{d@ﬂrﬁ&lb e%f htib# [Fanoparticle Compositions;" 6,270,806
| mmunodetici ency Virus (H r ot ease Inh|b|tors Usi ng

for "Usapf BEGrle@m&mzﬂhb@l@taakﬁulrﬁazfeﬁtslblhze@ fas¥amparicaiate Compositons:

6 316@596 g%%lcﬁ\bﬁlsl m'”%&%éﬁggl cgé aﬁf ul gg% &?é)fogxgﬁid Dose

Nano @ﬂ@té Uo‘ﬁl—ﬂo@ﬁﬁni\ﬁﬁiﬁl@iﬁﬁﬂ ]g\lg Snérgistiéd @Q)rﬁ‘tﬁﬂia‘uo?‘(@lC Aed$yn@dric Surface

reati ng Mammal s Usi nocrystal |l i ne Formul ati ons
Stabllbqer wctmﬁl@gé$mlg?sg¢@9atv P8 Bl Yor “Briepdhgsie Nanoparticulate

I I 1 "

ComeiRbl} H e Gan e S AR ez SRR P8 GO g Sege it 632,381

for "Mdvbdédsdds TarketingHDarsedlivegy (Orthis UpperGndibt oseel GRatrdintebténal Tract,”
regation in Nangparticle Conpositions;" 6,270, 806

6,5925%8 f@ruégneparpgéat&gm%sﬂ?%se@oq}p%ql%a §§negglis‘f1%g@mbmatlon of a Polymeric
Surfaog;f S%?ﬂélh%@zrgﬁl? glgétﬁaw rShlf%éﬂc@fnﬁteWiéS‘ f&g Séap%ef'rétus for sanitary wet

, Di si ntegrating Sol
millinPs Seepé, 30d fon "Nt 61986 CoorpoliSohd Qorbmseng Amorphous Cyclosporine;”

6742l SY G 208 e e B AT 0 SIS 1 omih R il and

Methc% ’Plﬂ‘éré’éf 'S8l 1una 7Sl f'Qi%HﬁCerI?Eﬁaeros@lsdcgfﬁaﬁéﬁhrtfi&ﬂate drugs;" 6,908,626 for

Bi oadhesi ve ‘Nanoparticul a Conposi tions Havi ng
"Comgpgifieisi hﬁlV@lgraf orbigttgbiof llr:@meélafe 161€4®1an4178nfr@1ﬂed 18lpasd characteristics;”

l.e 6..432, 381 Met hods Jargetin
6 9693?2 for ano arric/lc%late tcﬁmp&%u%r}s CORPFISING R hers inyl p%lrrohdone and vinyl

acetat%id&b@ﬁt@ﬁhkdi@" alld 6,076,642 6S a8 BRBMEeod for Milling Materials," all of
Nanopartlculate Di spersions Co a_ Syner

risin I stic
whichgsebpasiqaly insorperped rerfeiencesi ¢ ILg%i Patens Pugh@tlon No.
2002 Ag@%y A ?&d fd%)g}rggéclf ?élggs%ll\ﬂﬁltoﬁartlr:ﬁaé%ﬁgo%gkgg,é &S Patent Publication
No. 2006 a6t ﬂoc uNmo@aﬁamosﬁlbrmEOMrdns,l" ngS Apanerp IPﬁlecatlon No.
cl os orlne 6, 742,734 for "System and Method f

2005q%§§ Wg@piag}cglate @)Wltggg haypg @ gapiide agauefagg qtilblhzer U.S.
Paten%hc%mg 2-6@)@6%@‘001 £& %%O%QECJI% még‘e&i’ﬂl%ﬂiﬁlﬁzm(ﬁts " U.S. Patent

aerosol s of nanoparticul ate drugs;” 6,908,626 for 25
PuthaﬁoIrMDs RO038N 47 btghvion Cempasitiins a:t)mtpnsmg aitibvetiisand methods of using the

ease and controlled rele chay ri stjics:".

same kg ab RN B SRS EBp S EPSAL EDispHosNR20050063913

copol yners of vinyl pyrrolidone and vinyl

9



10

15

20

25

30

acetate as surface stabilizers;" and 6,976, 647 for

"System and Method for MIling Materials," all of
wokiochs@re specifically incorporated by referePrCcEUSI007/072052

addition, U S. Patent Publication No. 20020012675 Al,

.\ Control | ed Rel eas articul at i1 -
for ]\{9"31 mesgxpRe WQSEJQPF,OEJ glg%‘tﬁﬁﬁ% EW@@Q%C%Q@%@& PI¥or "Novel
comp%s!}{%}féﬁﬁrsﬂﬂéﬁdhﬁfr@e biserat s, FQ&Mu@h&a@féﬁ No.908§500B86€Nor "Gel stabilized

blication No 20050238725 for "Nanoparticul ate
nanopedirpbid adtionsgeraepmgostipespt Ude PagnaPehlicitaaeNe 1200500 1Pdd 2 for " Novel

elipizidegoBpar PRt Hee RS LRt PR EN At RRPaRao Ty Sovehgrigptulvin

compEsHt%ﬂsC aY SO Pathier. PUBBRBHAN 6. B0 07587 8B FROSIahbsiitGeulate topiramate
npri Si ngE ant i bodi es and net hods of using the sane
{

formllﬂfmonﬁ,ér{b% At ﬁ’ah]@f?élptl N PERW2a8 T Mer agéawd devape epyppositions of

sabley B f B BG o AsE B0 T 7ot T AR e Baongs o

"Nandparfrodtd mehsicamdobnulRabeynt UM PhicaelPiutdizaien N2 OZIE)QOZKIXBB? for "Novel
for "Novel conpositions of sildenafil free

fluticagore foppulagensy K- Fateny Rullisation HigodHig §3o 41 érfOF c,@Pmposmons and

t i1k ay Tt e
meth G BPIHARE hAGRAPAUL, Pttt CuAEHINENT IR0 PABBT T 8813 osage forms
compging pallden;t dnPp.diitdnt Enislicatibh Slo. Bal. #atenPBitblicoadn Bo. D, Patent

Pubhc%%%rsl %Oé@%&) fﬁg%p] %g;( %YFQ Umﬁ&%ﬁ&%g&%ﬁnﬁ&?y ﬂ’a(%gnst ;Plilblication No.
20040 1MROBPRE tNEH] %ﬁn&ﬁabﬁ@ Oﬁ‘osufo‘ﬁﬁ M) QPR Publidafon No. 20040115134

Pat ent Publ i cation . 0258757 for " Liquid dosage
for ' I\lo@dp@f@dtpn@rp@rrtpbsmsmbUeS RateopRublicaisngdY @ 28040 1088&fentlsow viscosity

U. S.. Pat, bl i .ign . 8.for . . . :
iquid QSIS ARy cura PRCHI Rl o T AP R T “amapigpggion of sl
nanopattul £ddtien agtqns 20081 Gi2e38 Bablication Ney 20040f b LHI6G3S Oével benzoyl

formulations;" U S. Patent Publication No. 20040195413
peroxdsicompegifipes| VisoReteanbublzatien Nod2G04P03M0p iferg Nanoparticulate

I Pu C
beclog%ggdggldﬁéo%lggﬁa gg)r?ggs%onsc? n%rlfgst%ng g’upu &IQ 26(%%@%267 for
"Nandi%@ttﬁ[]latd%dﬁipo@ﬁbh@@f dNgiogkhdSis ihibaoits;"RUISI Paradt Rij’fth\khon No.
Patent Publicati on No. 20040156872 for "Nove
2004%&*%%%%#? d@a%ﬁﬁ% 3§ el formu@w%ftwovphw%a?m'alﬁatmls U.S. Patent
Pubhczaggﬁ %4 3530l 4*2 1P W@Ano‘pﬁftﬁﬁﬁ't sPitG fSﬁﬁEHQﬁdntsll"Wg Fatent Publication
S. Patent Publication No. 20040115134 for

No. 2@@40@d15 Pidrfer tomgalelivdrg ngstemd ifs. mﬁhb@ntUJSuBhtemd%uubhmuNo No.

20030%92749@]10 ¥ fgrlrgﬁlbllﬁtgvc\p!g ycg%%a)%%%glalleh% d]fQﬂT © ombmatlons

U.S. pa&éfrﬁ%sﬁda%n &fo. 3Q030d 1551BNBP AT G AR aggalgyeorﬁﬁqmﬁlg reduced
Pat ent Publication No. 20040101566 for "

fnabﬂbtgﬁ'.z[é)ﬂ Patp@trfbybﬂlgglquﬁ@&é)pﬁ(i) 133869 fay. "ganmﬂate compos1t10ns having
lysoz{: Ll sI é: a tr ace stN81h 200@%0%7’[960%ub%cat10n 0t3bf%|4gtl %rl_; "Nan{)particulate

asone |pr ona e conposli |ons

comp&i@éﬂsc‘tﬂtrlhlﬁd’geﬂkactl &%QQ\ZAPPKmasel\iﬁﬁfbﬁ@fst"l ©8l. Bhtent Publication No.
ositions of an ogene3|s I nhi bltors " U S. Patent
2003@@%@7&'@(, gﬁmmésmg@%}z QY3 atiog of m@ﬁ@]@@rrp eagsl aéqdecontrolled release

chara(%&‘%{‘u%'%j " i e% [Mt%& Egplg%at‘?ilgg %%863?88 S(g]églfgg %@?ﬂicﬁﬁ% compositions

compnfxlﬁgl ol yinelot myhyatatdone hod nmbbztdecamsas sutfa& sthtsitiedrs;” U.S. Patent
lication No. 20040015134 for ' Hg$del ivery
Pubh%ayg@ N2 URHOPOLR bers Nanepagtw%? glieg biky- Fatenbhutijsation No.

2003(%@9?(%21%%7191@[1{09rf0r %/ fﬁﬂlsategmﬁ lué/iﬁ sapal scale mL1J11 gr

formul ati ons & no cosanol ations;
mlcroﬂatdsnt" @ﬁbPatcmttRubﬂICMDn 1\2@022@02(1(%@% fQIr"Di*E@éethvery systems & methods;"

te %?’luglllc% on %%a%ozfo?%% 8'1% ' §}gten1e grydc method for milling materials; and U.S.
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25 friability;" U S. Patent Publication No.
20030185869 for "Nanoparticul ate conpositions having

WO y@oagewes as a surface stabilizer;" U S. PatenpCT/US2007/072052
Publ i cati on No. 20030181411 for "Nanoparticul ate

pasenf Byl gntsy So-2001 3B Moiopifscor GG WeiSudutsi Sroae

nanopfaﬁfcula@oazEB% hgénp&ﬁnﬁlﬁiﬁoﬂgaﬁi 410 GRICHHRa] 1P theBfpot XY 1 @%&ence
rel ease and controlled rel ease characteristics;

Pan particPah [U. 5. atar Nds. 5,200 381108 6l éndparticulate NSAID Forﬁlulatlons

55528 ot i i Fd RERIR A PRl o ap b 56 R  FRERENO Son it
Hydrc&ty@ﬂﬂp Cellfose A THspdrabe Bfabﬂﬁ@b" b.088 ROR fINOInjeIIO B8RO AR ions of
noparticul ate insulin; U. S, Patent Publication

Nanomﬂculzﬂe 0BOOBTBOZNE 61165 1986 ieyd Neor SeliyRoserFasigh Fanoparticulate

R L L

patentd @keicride YasyRi o tEn appbtedds ,combhia&on Rétheoh tr&ldal I‘eIE:aiel lgrocodone.
No. 20020179758 for "System and nethod for m ||| [9
Y RATPBgUS ST pagicly coppan 0pe 61 deseiehed, for example, in U.S. Patent Nos.
4,783 'ﬂ@l’f&%‘&ﬂ%@ﬂ@@?ﬁmfﬁ%ﬂﬁd lﬁ’&@fﬁéf@&f‘ %n’t\iﬁncﬁgﬁilﬁ&%%é@@ﬂsz6,689 for
for "Apparatus sanitary wet m| | ng, escCri
"MethedfopsiakingUlafeeméic bized Pagelets froonpasirilhwisblafugaieCompounds;”

4997 & forphee fos T RE BTSSR ro g bl Rigaftguncs:
5,741 1500 el ‘@b1irigall, No% a%g%glég Pfo%us P%H[(ﬁé&ccﬁ Ui g3k f&%‘ﬁh@a ping Gas
Nanoparti cl es; 456 for "M |l ed Naproxen with 5p

Bubblléﬁ/Wldbkly@mU]dythotiﬁéT ang D& 406, fird PlirasimeH PstaalsiPhitigkss for Enhancing

o QRS SR IR o8ty g by e

Saht @rdBes Widrdoh dnti¥afIdRArdco8 ot eofmulBisOX @dt they can be habit
descri be nanoparticul ate naproxen and are incorporated

formugg, Theteds apeas in ket {of corieodled reé@{s% Hraupiepy thptanay alleviate such side
effectg?ﬂ? X g{ré% é%lg}e% ! gggpﬁqgg g% ('g i Eét%%u%BsHthns of controlled
releaspakdiocdddne algd @Scbvﬁdld)a[l&r@tt@eﬂ@&hé b}b@lﬁhg domibiexinlompokifions. The

U.S. Patent Nos. 10 4,783,484 for "Particul ate
presertApySHEPR SHIS léﬁ@eﬁ%@e%er eof as Antimcrobial Agent;

4,826,689 for "Method for Making Uniformy Sized

Particles from Wat er - I nsol ubl e Organi ¢ Conpounds; "

4,997, 454 for " MSHSUMMARY RBKTHIE IDhVENiTI]ON Si zed

Part| cles From I nsol ubl e Conmpounds;" 5,741,522 for

Uit P ShisrY of thipresiiy MBGRTYHIOMIPYde 2 PAMPPUiscypprising nanoparticulate
[ I

napro%%) Elg%gglgr%ﬁgtﬁfv_?ﬁg@r&gﬁﬁ pgl;bgﬁa)rtl F%gtg%a ti éﬁ%ﬂ&{é}e ‘ﬁﬂ)thled release
comp&atidn odreysisiny at rdharna pitg)ulldﬁohﬂ; of lagloetodomdackm@éan g parti¢les which,

| t.h f t t [ h b .
upon %ﬁ“@]&?s’srap%qe g)ga ge{}leeggggpg nfr)la n P e 3‘\;?%6 profile.

CoRBeRE bY@t AR ARG 0 E)FHVEG@ %dn?ﬂ?ﬁltl'oﬁ c&lﬂﬁﬁsﬂl@ R¥hop&fficulate
be habit ™ formng. There is a need in the art for

naproggmor ekileor dealvetisethtigpiin atmbingtiehwith pwyniadlledvlzue hydrocodone
such side effects, Myreover, there is a need in the

compgiion Grwhigha SsHBPH i 6 ihCepRssI ton ot DRYdesdens Plpalt or derivative
theredf eil ?éltga?se@ Yrﬁﬁlgﬁl‘a@wgp&n%'imﬂlrsgyﬁ&eanﬁl ts%E(g}ﬁf Oﬂo\fﬁ@n BiethE I‘H?drocodone or

exi sting combi nat’ conposi tions pr esent
a salt pindeeivhiianthe@of, sfrlebsseti h!ﬂs@lyra&eldm 1nﬁidl\MRdiﬁédTlh-lEblmodal manner.
ENTI resent.invention

I ect of t 0
prib e " BURHGLTES BTGP PETE FEOpR TRy nE nafoparticulae

naproxen, or a salt or derivative thereof, in combination with a multiparticulate modified release
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naproxen, or a salt or derivative thereof, in

conbination with a nultiparticulate nodified rel ease
WQ@20000MPosi ti on conprising at | east two popul ap¢DNS2007/072052

hydr ocodone- conpri si ng particles whi ch, upon

com g P BB P gy SR e which, won

admirdiSHEIBh k@R phifent, @xRILAY 'a@?m@daq %ffﬁﬁaﬁhhd)&m r& P bicHIOfhat results in a plasma
nanopart i cul ate napr oxen, or a salt or derivative

profil¢ wathetherapenticalip £ifedtive mhmdqolanct@nparmhtted rel ease

hydr oc .C si.tionin which a first. portion of .
hlg ﬁ;ﬁtﬁg}i ?q‘]%(ﬁ nPfile énVenélOﬂ y%lprc?cy’gg ('SlnCé)ng)ros%loE gi)linp]&Flng nanopar ticulate
naproﬁl&f o¥ atalver ERivhhied @efeof, ii$ cofbidasatwithaeslilapativul B @ibdified release
admi ni strati on and a second portion of the
CompPjipToeWARIHENS Arcashivenpapubitionept Raslreapdontreqrapiising garticles which, upon
I fLer Al I I
admlr{bﬁ%a%gﬁ ?(9 nggt%ng e&}l@ng gi pg%o 1 rell%lgils% prgfﬁ az%/nd[‘)(ﬁ pl%gs\z}gﬂt flﬁ%sr%na profile.
t olt by <ol e ther clgeRasithid iaNeriNG psivid: NestoEaitionehpiiging
naproxen, or a salt or derjvative thereof, in

nano 148 NARSAXSHE P spltrASIdeT e ithelisodt 18 cRB@IMRtieR With pgaddparticulate
: |

modlc%%crim Y%aﬁ?ggﬁgésq?%na%f@m%uﬁzp%g&{sg‘% o u(l)a]‘cﬁ%HPQislllﬁr@d?)done comprising

partldiglxjwblcb,dm@e-adnmustlrailomgo p@auenﬂ @3 pwlducds,a pliom proflle substantially

adm |strat|o tie exhi bits bi noda r
sl o P U@ dpRarthI B FHREBLER pEoTH OB A fgsage forms

giverNeQbdntigIIWahoP () @@E@éﬁ%ﬁﬂﬁ/ frdthlc¥ 1R hefhdc¥Rgical and therapeutic effects
phar macoki neti ¢ paranmeters. It is a further object of
prodyded bwmlweemmmmtm@orpofdwoom rgore M@sagtelf@mmscg;m jeghergially.

e Rap ot Rl AR RRATEHra ih BF B TaE® (R Faosage form i
admlﬁﬁdﬂréd R erigdie agervalk AROAIY di O} r&RPE Ipﬁlsbltﬁlle PlashRPS6filE VR this case, a
popul ati ons of hydrocodone-conprising particles which,
peak ipths Plasansiding eonsentsHiongs abssarcHafier adminisitian af each IR dose with
|
trougg!sJ b??lltoh gﬁ ]tow cﬁﬁg xﬁeggil}]to?ﬁ)] éi«?\lﬂeg %?etwf‘éle;f ﬁcseﬂs%(ﬁl\}ig/n t%ﬁ%ﬁnstratlon time

pointb. GSyeh @vkade régitenmdithdinresaleip pulsatng plag@a @pﬁﬂés) Gl @paticular
naproxen, or a salt gr derivative thereof, in

Phaﬂewga%l Pesh thsrapRutE sHACE Paraiatedivah dhem Jorsumplehe wash out period
prov1[1§ci Efﬁl@ tAPOR gf Jthtﬁ gfﬂnﬁ(%m?&'n%hﬁ@l (ﬁ{thé KAk bEtW%elil ]éeak V\};?scl?]een thought to

popul ati ons o ocodone-conpri sing partic
o;cpmtrblnnhlg]fmtsﬁ maeducm go pae\ptatmg p:uuen( blerpredocasow types of drugs.
sna rofl })I['lant ﬁ%/ l.ar toths\mﬁplasrra. 1
G RE CBF ]61681&%3&1 BV t'He aEFd ﬁF%‘inP%SclIl%c%?Pq foRHEUIate
naprdx@n desage of @ér%tlvegﬂhgl%ef %?Whétﬁ]'nl With 288tV ed Rlease composition
substantially mmcs the pharmacol ogi cal and
compriygrgdpydncodons, pre salt OIme@d@f@whbtyofE Ieéhichdii apestipa prasiicest a
t | f " tiall
R TR SR RE R e P B U et oy e

admihiRiRHnf ews 6f BREEIR(dI)gfo6AY gw&ogeraiuer&laugehﬁueh 8 pestRelisdkneficial.
periodic intervals tci: |caII gives rise to a pulsatile

This b{pwﬁﬁrqﬁﬂwan ke ohtginehpging ag@ltroaled pelease imechasip thag ghows for “zero-
r t t t

ordelg ggﬁve%% s elrt\?&\n ﬁptthF%Ou 3?& %E ﬁlgq{lggﬁlglg% %éaﬁr'&r gsa Joﬂ{ﬂogl@ioﬁ comprising

nanoprticent mapioer), od @selt opddryatied VIEEEm)f dorsmbinitivie Wlth a controlled release

admnistratjion tine points. Such dosage regines (and
hydreqgegpie ¢apappsttiontwiieh %Heraéloﬁldﬁgﬁeds Prérredess. gigyaalt or derivative

there%ﬁﬁb?%sﬁ[le%&nﬁ%r%m ngl'epﬂllam?é?d therapeutic effects
associated wth them For exanple, the wash out period

prdultgedidolatd mediffiet kot dlledfrelehre Cph@ssmemonmelat toagthosgrdisclosed herein

e T BT SRS 0 SRS Mg R evane

tol erance to various types of drugs.
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The present invention further relates to a conposition
conprising nanoparticul ate naproxen, or a salt or

walesrustoryve thereof, in conbination with a cone€DUS®A7/072052
rel ease conposition 25 conprising hydr ocodone, or a

alt ar derivative her whi ch t I on

al; bogwfdﬂe@aara 1?1‘3961?95@8915%%6 Teagmerﬁlpoﬁlrgfo@ﬁ Lglevant piprArkig this field
may aqsl@eoe BERKSered1d "troughs” produced by the

adm ni stration of two or nore IR dosage forns given

s etyuesheri @bjtqt dffthe ditentiopisofd pevids heerepostical comfifisg nanoparticulate
napr(%)%ﬁggo o@%giﬁﬁg?%}av% E?reg tlgvﬁggg)gfa%.log %}{@1 g%g%%?}}léderdelease composition
which SlHs\atixlly retes ol Elitates her dehelopbhtestpa@dnt tdl€rance to hydrocodone, or a

invention to provide a conp03|t|on conprising 30
salt of dpisyrdveithaiecit e naproxen, or a salt or derivative

Lh%riogfgéor b egt @fgtﬂp nrxlf@ét ols mfonﬂﬁa%q@é {éorsg%e ﬁil thé %o?éso? erodable

formhlytddsm;c odfwddn o@htrallcﬁiaﬂotmmlﬁude;c bv&inote cohh&lﬂeﬁﬂformulrauans
pul satil e manner or a zero-order nmanner.

wuri\le?tb%{rqueeh@féh@%lam intp RIBHEF 8 cpRitp!ied release composition capable of
I
relea GRERRRL e B L g R b0 5 o 0 A D' Bfbit Bl maner n
which p 228, P88t nastdh&actiz® i S2teatal Mamnahate]]y%r\éﬂer a delay time to provide a

2007/ 150074 PCT/ US2007/ 072052 al ; h are
pulse; f ASv TSRt LN DI Er WY E A %‘tlﬂ%ﬁﬁ é’Pﬁlon)NO q@%yfiﬁ)@o %ﬂe&? drfanoparticulate
naprd¥eh & refated, BrtéitH BsdcgldlagTRYe, & SOVRR aHOHBHaIIAREE b drug release during
Anot her object of the |nvent|on is to provide a
apﬂﬁﬁnﬁaﬁﬁoh@ﬂﬁﬁémpﬂwgmng nanopartlculate naproxen, or a

rivati.v r.eof n co nation with a ..

bty i L oL B8 minb b S Rk TEs b bR Parivpe
nanop8HEE8S n@proRbh,Br ARLIESr 8diB/atl Y BleRPRIEAoMbinaBbh ®ith a multiparticulate

tol erance to hydrocodone, or a salt or derivative
modifipd Feleise Campetiden @ﬂl@tﬁﬂngoert lwtstqumhﬂ@ﬁs pihydgocodone-comprising

r

parti %{ nly }ﬁ%ll?%ltﬁgﬁlogﬂ??fgtg? gﬁe {):Iglﬁ Ife ge{d?r%l%sbl%ﬁ%% first Bopulatlon of
partiddesi®inincopdrtioh bethe fagrooni @ﬂth@ ose orAﬁ@ﬁefaeﬁVé)imjngdientﬁ inttheecomposition,

invention is to provide a contraoll ed rel ease
and teeHpRETt Of B Oaa paBIPE stive Ngradgnis8 thigPng o ot mpulaﬂon of
prs e NRSORE MR PIDTRLTIAT R B AL Uy AR composion
r elt eaged feittch ebjernofebi atventjonoo paditids a soldiedayed fiome comprising the

1% ovi de a ul se of .d rel ease and ong .or. oy & . o
com al(ljllopch]ﬁlst gpftﬁlqyﬁgtlc&;atitgﬂ@rw&r 8%663".1% c%pv%pvet ereof, in combination
with ﬂﬁﬁﬁlﬁlﬁ?&ﬂtl@ﬁlh@trﬁodlﬂ&[’fe@éﬁé‘cérﬁpds@ci&ﬁo‘f&ﬁ’e prafdne [nv@ntlon A preferred
respective lag time, to provide additional pul ses of
dosaggrfigym péthearventon 1smgsohd1 oysé dpsage tsfrmyplthoygh wenplarmaegutically acceptable
dosa ef%rmcange Ehze%i still a further object of the
FVERETORC 'S provi de a conposition conprising
namopRl hdpettloRlitR iRARION @ diredfed @0 Pidrina@utidAicbi@biiNéns comprising a
thereof, in conbination with a nultiparticul ate
compaideT asarding @B nyentisind aorhagBpgsuiciiypcaeptabiagarrieigs well as any
conprising particles in
one O%Bwh @@%E%@%ﬂ{g&’%ﬁ&&%ﬁg or nore active ingredients
[ mnbhmbbdrrﬁdnt pbHheliaiendon eficonasdes alcempbstian ﬁd)tﬂpxﬁsing nanoparticulate
portion of the anmount of the one or nore activy

napr%ﬂg PEYP RSl RN SPEPBIRI OB /i ﬁdmtlﬂgara%%rﬁ {nogdified release
comp&éqﬁorp s1ﬂ§3£tqea§PM Vo %5996%060@01’&@90&&%11% pdMERs, wherein

addi t1 onal popul ation
the pharmacokinetic profile of the nanopartlculate naproxen, or a salt or derivative thereof, is not

affected by the fed or fasted state of a subject ingesting the naproxen composition.
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particles is a major portion of the anpbunt of the one
or nore active ingredients in the conposition. It is

w@Q edo7asdons t her object of the invention to provPdEUS2007/072052
solid dosage form conprising the conposition

risi nanoparticu ul.at e .naproxen, or a salt. or
diﬁWVﬁPP@gr ?rﬁg‘? SGFNt | IEWPH8??06‘?Pas§ﬁstar?°fql?85m°n comprising
nanopaHlculadR@kdprGinabea Mrfdbﬁdat[v%l tRASEY, ﬁpmhéﬂo%lg{ hﬂl@tlpartlculate
present invention. A preferred 25 dosage form of
modifigdveleseoroniposidiog gbingrising lat k&@sa@e pbpulations|of ﬂlmdu@hocmw comprising
. ar rraceu |1 Ca e form can
particR{ S REGR Sogfifsnte T SC TR b iR P e Bt i g stare i
bioeqtiQalRhetb HBERMEtk RN of HEIRBLHArEOS ae FAPIokEM fia Subject in a fed state.
conposition according to the invention and a

phaplvat@gembafinenscabepe.dht Banoppiticelate paprogen [pagisles fgve an effective
avera%e:bgartg) le HE{ §¢ lgs t annéf)lgﬁpf (l%fnngI eaﬁ&i élee?erglﬁg Iaf% %ﬁlﬁ,pse aQ egﬁ one surface
I nv e 1 on asse

stabiligemngasodbed gn I@ﬁﬁ]&p@fdcieﬁ:&ﬂ witle thersapfaw(@frthe ﬁﬁpraxalqbatruﬂés
derivative thereof, in conbination with a
mlintS IpETioe drdhcs divelones aeiney ehgekingghppioppigisulate naproxen

comp sq{m{s' §ﬁ(ﬂlga RAbtbE @51&1})}1%% ceﬁﬁwnfgt hORg V\%%;(en %artlcles with at least one surface
roco one-conprising partic erel
stablhpdslafbrmumk iane tinder pomwfifidns tofednbrethn affecpanetawﬁ‘agapaetlcle size of the

r ox r a, salt o erivative thereof, is not
naprogfif Rt ettt dpubr0diited state of a subj ect
| NEEPhdsBd AN DARS AXLH&RMPOThethAR of kR aiMdn? %?dd%‘hot limited to,
PCT/ US2007/ 072052 I n yet another enbodi nent,
the treafment |06maenmmm1§msacanm@mmsl ] |ctmag¢ofmm spmgnsmg a therapeutically
t or eH

effectivano O(]jlfl{ ﬁc tﬁ %%%Bna %qoéﬁ%l?wngoqmq P]ioﬁléire H@U%{aitoé multimodal release of

thehymﬁdkﬂbﬁgkdﬂqhga§qwgﬁﬂpos|t|on conprising at |east two
g ul ati ons of hydrocodone-conprising particles,

ioRjegtidf issiny entioprindpde previsianop arance daity dosagpiosmen a
hydroEc%ioﬁe ﬁ;gci) 51@10 {eqléblﬁ)gﬁrg %ng[r ?i qu%iaﬁbl? i;g&r{gl\)éggnfpgsr}ég profile
subst&ltib]lﬁ @ﬁmlaﬂ tdithé @thsﬁltaqirﬁﬂe prodakéd Bf the hamétibedion®ifitso immediate

ove, the nanoparticul ate naproxen particles have an

release#lff%r@??%e davase gy ¢ wepleeTiiags a5 2 Psiod e RreBRtn and

P lﬂh’i‘% sh&saah R GQAHBA bBuchla o8
freat surg?ce Cstagﬁ{lzer a so?% guon or are as§68$%te Wi th
t Hbe sbnwewb&cmfard reelizedhryexeemppsitibn coreprisiigia Bariopaintla@maproxen, or a

I sc|.oses met hod. o
salt or AT DEP A e HAPPBEE v Eb SEBHBE LALF G, cogppign having a fis
compHRINNOSHNTRY b E8S poPNhRST éff}@d%d&%d&waetm& BAd & k&loBE component or
with at | east one surface "stabilizer for a tinme and
formulmmrcownldmguacsneortd@qpe@me of hedredddene pueiclgy. eT@ééfdrocodone-
complqgrrcl)%i)allﬂglﬁ fz tﬁe s ncli] com ?toﬁ(l?tﬂerp %Blt II’lgel z? rSnth%el ee gase con tituent

Vet ERT §78] AT EELR
compfiCinFerdloss c@itlrtgr&aae@satmatﬂﬁ Intbkrdg RWotNPblbwiRgloed delvery, the
the treatnent of pain, Ising adm nistering a
compefpideihid Frsraor dakyarsa hgdracqméﬁ dpepulsatdp pyzere Qrctef fegpery  one
embo@ﬂ%ﬂ% tﬂ% PN%@ §1|9 %e déaqnﬁﬂo%{hé)gg 8“3’? nllsﬁég% h@pggso d%fe}é!éo‘é%ne in a
pulsatflewprérs @tdetr eanaémnduridiagrerio jo€ ap so tﬁenhhﬁ)ulr hvent i on
i nclude provision of a once dajly dosage formof a

hydf BEESRIG e eaHen Htieey Gsaﬁr?lie&w&@@ dr?&hﬁ?%@é RYIEedpne; of a salt or
deriva¥iR€ 'ﬂ?clréd? Nfrolf Q1A $5al @lo&lg@gf%lﬂﬁtﬁfn tb&llow dosage less frequently than

before, and preferably once-a-day administration, increasing patient convenience and compliance.

The mechanism of controlled release would preferably utilize, but not be limited to, erodable
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substantially simlar to the plasma profile produced

by the adm nistration of two i nmedi ate 20 rel ease
why@roswdpbne dosage forns given sequential |y apdI/as2007/072052

met hod for prevention and treatnent of pain

ondi tj.ons based. .on .the adm ni stration of_such ) )
form@%@&@él%lm copfiotlagh _8%1%10869%5 aﬁrgotiﬁe%wnrrelé# Ypymiations. A portion of
the tofa® Hps%%héy B ke fe@ e ihhhdia tély M6 HPRRA 25y rﬁﬁﬁh%@et%@@ff@é%?ﬁhe Bk ention would
a salt ‘or derivative théreof, in conbination with a
be usadfeinnnmpreythg @nprecconp derafpenthempewts eut¢dmetor all treatments requiring

conponent. conqri Si a first popul atjon of dr ocodone

a hydfG2RReey BeuaREbuL Ralnfed oh s sRaRteE bt Bn Bandift  on
C PREIrSd At 116EEMGe PR Aloh O fvre @FodAY ¥ fOERGRGNS, diffusion controlled
particles. The hydrocodone- conprising particles of

formuiaiions eebaunisrrenhieled formplEpns deperidang ta thvidivented. a portion of the total
n 7 e : .

doe 8] BERE-GRTBHHLEPA, o SAORH LB Ll EO5F, RBIAInlin porion o

the todetoseaegaset v@er amoeparied tiafe gefod IRedih@itiod evdwEbsSugful in improving
hydrocodone in a pulsatile or. zero order manner._ In

comphigfice apdiiBIFIREH thesrPauHe opisoBR P! treaiments FyEing Hipuiregodone.
5L L B2 Y ARG I PO of e

the detalet Westtriptiboare dxempkry Tinkexpl@meny andwenttendedud ipkdvidsturther

contral |l ed rel ease, del | ve f hydrocodone, . or salt .
explagon g8 e By 9" A S10Be<: b APlectip A nieaT. sl aad features will be

readilg Q}Pﬁﬁ-ﬂérﬁt‘cé Bdsé kifted RWhE 98 296 e I811dWiRg UeRnty ddsbAPtion of the invention.
efore, and preferably once-a-day adm ni strati on,
i ncreasi ng pat i AMESCRIPENMDNIOE THE DRAVINGRe. The

mechani sm of controlled rel ease woul d preferably '
ufil@ Eehowsuinghodosseimylatiensftld mehystagsidene fimpgtions in which 20% of

the h Q&E’d%%qggé‘?tﬁﬁléﬁg@g%’&gﬁg?&. formul ations, diffusion

contr ¢ or nu ons oshotic controlled
f et aowansnglAdRerstrh@BtisHs oft10gnd RYBbcHAE fdYIRRNs in which 20% of
rel eased inmmedi ately to allow for Tapid onset of

the hydfdaedene iFlsenteingd it thodRwomlpdnerthe useful in i nproving

C | jance and, therefore, therapeutic outco for all.

t_%@t S sfeatuir agnIsiay af O wﬁw rocpe BT R b
20% ofithd hRBodRtoné N&ohfaBRTE Me IRf cdpgidiefondi ti ons. 5

Preferred controll ed rel ease fornmul ati ons are erodabl e

f &t ghows seadylsthte ygndatians of @ hgdydrdcodongl fatmgatgong melwhich

[ | 1 ed. far.mul ati . A di h
20% R FafoRE Brlitsdof etk ifisreiiose may be

I gi@ asafdwis AR dse bivnulAioal bOW) inehyd@pbdbne Asr@tul@fons in which 50% of
effect, with the remaining portion of the total dose

the hydsqcederads soripingd iethe dRgemPPNeRé- peri od. The invention

?‘%@“ﬁ;’ﬁ ReW %{‘?{%}é' ddsDil 1345 8010 69 2{&11115)?(?&0%6? ulations in which 50% of

ore, erapeut i ¢ out cone treatmen
the hyidespotomenig cantayndd dcthed AReompOnddat h t he foregoi ng genera
description and the faollow ng brief descritpti on_ of _the.
f Fifar edhonn gteadngatgetaylptiaps aég% Pedtydensodens faspanptions yn which 50%
of thedyer RYBLRNAL A Ninfl th AE TR LBhBAGEE 0 Provide Turther
expl anat1on of the inventioh as clained. Oher
olb@c] showadicady stgre simaattbns oy &0 nfedptirncedons fbimidations in which 50%

readi | anparent to those skilled in the art fromthe
of thef frasadort acon el TUbe SR FARPBRIET ¢ he i mvont i on.

DERGCH SN nofe dOSEsiRAMIONGS 300160 Bo/dhy BH@B0dhE Brfulations

~dose simulations of 10 ng hydrocodone” fornul ations in
(Optiath| )ah vatieh Yi% of He hydhcodoton eontginedint e i@ goimpondne. | R

¢ %E@.ofbesrl]ltoWS steady state simulations of 20-160 mg/day hydrocodone formulations
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FIG 2 shows single dose sinmulations of 10 ng

hydr ocodone formnul ati ons in which 20% of the
why@roswdobne i s contained in the | R conponent . PEI/G52087/072052

shows steady state sinulations of 10 ng hydrocodone

f or.nul tio [ ich 0 20% of. the ocodone is
(Optiqe, 18| 2‘?7 PE@%%%ﬂéWéﬁF%mF‘P “httﬂ‘)éﬂ%ﬁ@mg%%y
s'mt; €1 1SdhBWk @ﬁlgfé%s@imﬁiﬁtﬂgs SR QERIHID, Hy@deHhéHe' f@Hﬁulht[bns
whi ch  20% of "t he hydrocodone is contained in the

(Optigohigovdnth 2 Gf e hydowsdgicigkentdinse insthmiR a:t)m@n@ermf 10

I SEOSeDgs! QLT A0S LA 08 i

(Optidh SHNAWEhicH TTh Of BRI dEdcoUbrtik 0pRtaidbd HheYR kyehesadone
formul ations in which 50% of the hydrocodone is

c 6Ho al nbgwp pinglsaloprsivylponeft20- mO@g/vla}shxﬂxscosip@fa@ymulauons
opi PR RS PR R G DL QR BRSO e

c CFI(B ORleshbws kebdy fats l@mmﬂat&he afiy0-s6@ing/dal nrydhata)dms fartnulddions
ydr ocodone formul ations in which 50 30 of the

<0Ptlcﬁyb>rlaa%mh%0 p of thshydrasadonens caraingd dothp dR&pmpomng o
S Wlﬁ B %}p%ﬁ%ﬁéélﬂﬂ a@%h@S\.‘SZOoEO%g%/a%Qh%éaﬂXne form }ﬂatlons

hy droco one ations tion ich 20% o
(Opt1¢rh33) ihydridcdifo né theshydorbdomedd comainbe id tRe R mpmpemint. FI G

L LS 3L 8 T80 B i
(OptlanC%J iWSARGY (7 20872 hylfRbisR 1@):01‘1t91n@@ ithe 2R %WRDoAE

rocodone is contained in the IR conponent. FIG 11
shovvs singl e dose sinulations of 20-80 ng BID

hydr ocodon®EPAMEBDESCRIEFTON OF $HE INVENATON % of
t he hydrocodone is contained in the IR component. FIG

17hs bompositi@rdyf tisd 1&1&/@1t&inmah@his@0§ a@bmp0sibn bgmplidng a nanopartlculate

hydr ocodone formul ati ons tion 3) in_which 20% o

naproyfie Ry ¥ SaBKEIVE sheasemdt %ﬁdnaé &Faﬁtﬁmﬁ ﬁ@faoR S@B%@h apd (P)pp eral controlled

releas%;a; d@EQM%OI?bﬂ?fg%nu %nec"owl &P@é‘l\@%ygge 3 g/ day

one at1 ons tion ich 50% of

t Mge Eyﬁm@@ﬂﬁa Qoh-8owesledirélegheinanégietidufite aaproR@Ndomgosiein in
14 shows steady state sinulations of 20-160 n([:i/da

combipHehwHH dhrecongipHed tplgashBydroysiong is at Jeaptwaheldn(1s omprgyide

B L T e
unplelmpdr ocadenentde ridk affearn st hlg@tthajfp@écrﬂbad dbdesh 50% Of

t he hydrocodone is contained i conponent
18 e RSt SRERtgn BioaidE siied Ploatoe 2 peler @efﬁﬁ%a@}n relief

utlhzlﬁ%grcgﬁ‘lggﬁﬁgn S&Bfﬁfﬁgﬂd 8 ﬁlveﬁ@ﬁ{ '"[q)i@ n?é)thdcf‘co Ir&Bs Qgr{fhﬁftenng a

rocodone is contained in the IR component.
therapBEfchdllszﬁem@'ﬂt O\ @sa'gHE)rhN\v’E&fr ds@\oliB ofdleosage form,

comn GBS SRl RS PSR S TR B v  comoti
release hydrocodone composition, to provide a pulsed or bimodal or zero order delivery of
the hydrocodone. Advantages of the present invention include reducing 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 "peak" to
"trough" ratio. This reduced dosing frequency is advantageous in terms of patient
compliance to have a formulation which may be administered at reduced frequency. The

reduction in dosage frequency made possible by utilizing the present invention would
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naproxen, or a salt or derivative thereof, and at
| east one surface stabilizer; and (b) an ora

wa@ononsiored rel ease conposition of a hydrocodpeiEUSIN7/602052
salt or derivative thereof. The purpose of the

.non-control | ed rel ease nanqparticul at e naproxen
contiBigiig GebbRg bEH BTVt BACSANE e B AL (BF Fiiht by health care
workdr@be asadhsteariairaris at | east twofold: (1) to

provi de 20 increased anal gesia via drug synergy; and

( ) oneoerhbadimenttod theninaikeiont thieydnerpodionse byprosansiomgposition, in

npl easant .and.,often. unsafe side effects, at. hi.gher

sccorg i, SR B AR R SRR bRe et Bt bRGuAiePli b Giapeu: 100%
greated, ARLNAI, @featdr SloliNgN R gRaikdr eHounNPEH ioihtd@dbdut 60% &freater, about

utilizing a conposition according to the invention.
50% grevsernghoo 0% ergstdr souadiie aresteerabayf 4% gisater e altqug 4P foygreater than

a com‘?JnE‘f?ﬁ% 'n‘éﬁ-n%ﬂ?ﬁé%cu‘?%% ﬁ%&%&&% SE%J fBsSuch as a solid

oral dosage f'orm onprising a nanoparticul ate

NdRE 6XaPo TP 08 tHeliOvention CHNHY ddatihiowreditd A sabjearid @lylcedventional

rel ease hydrocodone conposition, to provide a pul sed
meanginclydipge Bt nof ligted toy gty eretallyepqplaty. prigBterAlY(§&o dffryenous,
LS9 DGR SDYFORAA), B B R Do
locallynd.¢.i pdveddrR oiias@ge or dgipye ©r wha beccat o dasateipratyaAs usggl Helnen, the term

. ..benefits derived frgma satile plasy. profile or
subjegf | AP P AR B AT AT 2P oGR8 Mgl I i & pypgfgppaon-human. The
terms pafidR and Bitfedt @y aRAsEPHidIehdnbpency i s advant ageous
in terns of patient conpliance to have a formulation
wkiogtponitipnhevitabieifar garenterd! mjectied ove dompeiseiphxsiclodibaly acceptable
Sterﬂe[ﬁeqiglgé:l%%: oﬁ&o%%&%ﬁ%&%@ﬁ{o&?ﬂ#%&?I %I}r,?,a g%aglﬁ;?% %l\r/\%npﬁlsions, and sterile powders
for re0tifulio hié sRETH k82Q018/sORHBRL or GigpHr§ibi ERarhplek 6£l461aBR aqueous and
heal th care costs by reducing the anount of tine spent
nonagygoysecarias. ciilents.ughieissororehiclrs inelidling stagest qteanobfpolyols
1 A .
ropfEfBR BRSBTS sl LAFU BB Be hGry por ves
oils (st hs slizvendBbradd pljestitae okdanietesergyuak bs eyl dlége.@Proper fluidity can be
. bioavailabi|ity that s about 100% .5 greater, about .
maintajpog, fprexe@plc. BhGtsaoos ¢aliag stch aisstihiny bwihgmaptgpance of the required
particﬁbs%tin eRQE S?&ig%ersia}?s? Yhda @9 HoeAlsERE GlrfacBRARUL 40%
greater, about % greater, about 20% greater, or
abbetorhpdsigoreah®r alkhhamtaia adjonuensuchralpreserving, wetting, emulsifying, and

. __nhon-nanoparticul ate naprgxen dosage.form The .
disperSBiESETE] HReTBRn RIS HOBH P ORI BT S EE by gaous
antibaStéBhemt aﬁtiﬁn@ﬂ%{g@rﬁﬂ\éﬁé}{ 4sPdbendTBRIBRbuRGbU Fhdddl, sBiic /R4, and the like.

limted to, orally, rectally, ocularly, parenterally
It may dsgbe de¢sablgve insligle isatonit agengmysehdsasugarsysodium chloride, and the like.
t L nt ' [ ] |
protofASH AR e LG 0L B DAL B TRERE Yoo by e e o

agentPONENEH S absOtHOMBAICE a0 bludi RS mordkte@GtetandWeladin. Or nasal
spray. As used herein, the term "subject"” is used to

n§8hg desagnforms fonpial Misyaﬁérhﬁlﬁw&rs,, but age e liAyted thygapsyles. tablets,
pills,%égﬁ&?,h&{ﬁgﬁgﬂgleghﬁ Slu(;:/ﬁg@ r%g)gzge%&tmsaﬁl% a%tfgelbfgghtfs g?eyacf?rﬁxed with at least

ngeab trons sul
one b drecfotlewmle: (an pecdi roore lieyt Sxoipnts@r pdnisisplsadi sabdiym citrate or
acceptabl e 15 steril e aqueous or nonaqueous sol utians,

dicalgfnaphiosphsfts (D)filigseATErEIeEy Suehir stagrhes. lagiopes tusFgseeglucose, mannitol,
and sﬁ%ﬁ@&‘&& (c) binders, such as carboxymethylcellulose, alignates, gelatin,

polyvinylpyrrolidone, sucrose, and acacia; (d) humectants, such as glycerol; (e) disintegrating

agents, such as agar-agar, calcium carbonate, potato or tapioca starch, alginic acid, certain complex
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for reconstitution into sterile injectable solutions

or dispersions. Exanples of suitable aqueous and
woomagswous carriers, diluents, solvents, or vROT/TE®E7/072052

i ncludi ng water, ethanol, polyols (propyleneglycol,

e 5 LT Bt Bl R0 e e AL Pcctron,
such amlaite,%ﬁ? LA RhiBh OSRPSuNRS BT eHE Redts, SEdMAs By BALSho] and glycerol
Proper fluidity can be 20 nmai ntained, for exanple, b
mondgskpgrates éi) eflsosbentsasichgs sadin and bertonithiiand (jbinbrikents, such as tale, calcium
i nt enance of the.require particle.size in e case
searf Pt SRR wten Al B SelE e BN ey iy SR SRR ures
there60 MRS i1Ie R FaBTBY, 1S S disfoe@dfrHY AL 5156 W6MpaASe buffering agents.
preserving, wetting, enulsifying, and dispensing
adéqitid dopee {epsifeinorak adnyeisgpigni clyte pRhapverwisall s pecepiahle
. .1.QuU ' .ert.a ' I
ey E1HEEE, RgURULRUS AR Py ARUUEHRIA andnaproven
the ligoidkiosaggdbans @and cémpride ikert dddenltd commyionlly 9edd thke sit,rsabh & water or

to include_isotonic agents, such as_sugars, _ sodium
othersplvgpts celubdizing qeents; e emubsiigrs feeplasy smplsifisss e ethpbalcohol,

isopr%)]ﬁg'ledft,toﬂm, ?th@h@a[rﬂ&fa%’ Eihggélcefta‘?é,rﬂeﬁ?ﬁ ap:%hg’lf Qé'lﬁ?f %%BQ&E, by

e use of ~“agents del aying dbsorption, suc
propdenggyron [ifbbusteeaglat@, dndthydfoahamideSals, suadics ageorfseedsil, groundnut
.. for oral. admnjstration include, but are not lim.te
oil, cpig, eeggdly Pﬂg% olf &8 4T anr g o alcrel Sejegigtabilcohol.
polye!t]@rléﬂ)e% OR! fattyderrgrr{ O IhbitahNer ARk EoRUBRISbAR es, and the like.
adm xed with at least 30 one of the follow ng: (a) '
oBesides woh eeitrdeluentatiod grineprasgiopgan glae mckds pdjusagh sach as wetting

sodium.citrate or dicalcium phosphate; .(b) fillers or
scenynifnat ST Py Beblo S SREREBToute bl bt e Soens.
9 HEQgSoutifRINFRlive afBGhtShd bl heRS Fith ¢&heitddShFroxen and
such as carboxynet hyl cel | ul ose, alignates, gelatin,
hydrop@lope dosak e yiralloh¢aahe dosage ithos erovaded thecspedifis platinacological response for

. humectants, such as glycerol: (e) disintegratin . .
whicti FEEREORe o°hE b G ds R Dhdrpd it e S b Blbehh spigets in necd of
such ®atrh@Rl RELerdpAkichd (At Gh&tafedichllly ef&filvahmoGAMPddeNiniskled to a
~ WD 2007/ 150074 PCT/ US2007/ 072052 silicates, and N
particglarisubiect sr bpracear inptanegow ik nasalvays Re ¢Eeetivegn ghatyrg the conditions
descrigfgc:ijl ?ff:er%frr]lg?\)f/e(ngc?logﬁ iss(lljl(::nl?%;il?)s%'g% ﬁsﬁ (fgé%n%{i ﬁa;"ﬁl\r/f\:%%pte}lﬁééacﬂg é:gfﬁéft%\:e amount” by those
skilles ticthe ag. & & tlbedlifdi@indanog iyt anmbxedaiaasdeabad; dokiges are, in
~adsorbents, such as kaolin and bentonite; andw%j) )
particplgpingtanges sneasyier agery dpsagese o with aferspesdp diug leylyavdpipyyed in
bloogSt €arate, solid polyethylene glycols, sodiumlauryl
sulfate, or mxtures 5 thereof. For capsules, tablets,
anhe pif btdinary kieilldoidlagerectutathanatiecal s amoatpof $@aproxen and a

buffering agents. . Liquid dosage forns for ora
hydroggrpfi ?@rgnm%&ﬁﬁmméwaa%ﬂiﬂﬁaﬁﬁegw ERPIRy< Pt e where such
form€BUL S IARrmSQRUHEAIRNR ce MR ENS QRS or SXHHRSfor@NActual dosage levels of a
elixirs. In additi"on to hydrocodone and "naproxen, the
napraxegand a dydipgeddngrimtherrmynpositions sfethe eentiali maghe saried to obtain an
amo g LR Ao Mg B R bRt S erEi Bhdhiirs e herapeutic response
for a BXRIFRIaAEYM St fnld@h&thed 6f Rlnklilstrai G0 MAk seld@ed 8QREORYEr therefore
al cohol, ethyl carbonate, ethyl acetate, benzyl

depengdsaphn the dsaired thergpavtie gtfect, thp reps pleaseginigeagion, the potency of the
admiilifsf'e' éjcf'lﬁaélrog&%g b4 ‘&Qgired%' pz}:ftolﬂyolf ftr?gt%m, %ﬁd oﬁllelr ?a’c‘ro?é’! c h. as
cottonseed oil, grounanu% oi'l, corn germoil, olive
OiDosa@astitontpokitioAfthas eS@AE sQth amghte 6f Qlch submultiples thereof as may
tetrahydrofurfuryl alcohol, polyethyleneglycols,
fatty acid esters of sorbitan, or m xtures of these
subst ances, and the |iKke.
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Besi des such inert diluents, the conposition can also
i ncl ude adjuvants, such as wetting 15 agents,
weeaasdoyd ng and suspendi ng agents, sweet eni ngPCT/US2007/072052
flavoring, and perfum ng agents. "Therapeutically
be usﬁ(gléﬂ?%t% %E% rr%%ﬁi/l Gpg:i gg%ﬁg)egﬁé%go\é\nﬁ%&ervﬁg gl?efl% {tlﬁ:tast%egfic dose level for
any pAARABE phlAt will @Pel@SpdhevaRBCHthGoRNAE RRALEEESRL of the cellular or
response for which a hydrocddone or a naproxen is
physimthiical stsperesd t¢ he acha¢vgdi ddtivemiof hersbedifiofhgentbj egnposition employed;
ne of such treatnent. It 1s enphasized that .
the sREE Ssuuct sarph ReT Elboved st Qaayavaﬁ%ﬁﬁ’ SUFUGeplgh gox. and diet
of th@PatRAt; thetitha bf §din@Gilatibi r8utdF hi:GilHi AfatibRASdnaRge ofekdretion of the
not always be effective in treating the conditions

agenty ey asion oh Bedfeatmenyashiugsiisedy i coubinagion agecingdensd yeth the specific
" . [ | chi " by those skilled
agent; %Hcfﬁ%@%?{o_r Scﬂa i %gg{”té ﬁb%le }Qﬁefi eériw% nder st ood t hat
I. n@antotied Reteaky Biydeochdoae dosages are, in particul ar
| ConfpviRat oNBRLHRposior ElthéiHa@adsn or with reference
to drug. levels as nmeasured in blood. 25 One of
of\di nar PEHRIONS i | | appreciate that effective anounts
of a naproxen and a hydrocodone can be determ ned
C

eApiUPeLharei). G dreafivECEnBey &2 FompRIng YhiFs sppablgicghancing the
absorgHfifindl BB EHly o BRI TREEE O P YnR SRR AbinRporspeross the
gastrodnteqimpl 0ace (GHNdn an byidrabcodoaea humah &nbemeesintliud butafre not limited to

.the inyentio y be varied to obtain an. anmpunt of .

medivga hy ik &gﬁwp eord g fah flV%ﬁéb?rggf? ing s fycerides and
trigly@rid&S hb R fbriih & APARL isGcH RIPQR IRt B6h E@%r_eﬁar@@%fe%&h@r

conposition and nethod of adm nistration. e selected
ethyletlosrige wlith\agfhtty hdd ef fatte alcoepemdskypenol drer sesian edglycerol fatty

. therapeutic effect. the route of administration, the

acid eﬁf@ﬁéﬁ@&?h@ﬂnet Ik 0 inbikitons sP-glweapiotgin Gibdhitors apd the ike:cgd mixtures
theredfur ation of treatnment, and other factors. Dosage unit

conpositions may contain such anpunts of such

s Ubentdrini "phitisulbteé neadfed sremangferd ® aAMtat2 00mat&Gdddh is characterized by the

PCT/.4S2007/ 072052 he ysed to nake .up the daily dose
preseii QGANERGRPIET @Fﬁ%, eﬁ%v@vgé?rzulfw | srefigvS bt e abees or
morphd¥8). Thekerm@MYulRpd tib stk BEs RRH h8REN Medds 4RRRNE, MRBZr&@e or ageregated

~variety of factors: the type and degree of the
particlee] pelletar baads, goimpddsair ogjixuid theresparrsweedvebd theihbiessebape or
mor aotivi ty of the specific agent or conposition

p}é yOyed; the specific agents or conposition

empk @yed'mddite Bi@RasdIQd YissEhegéih .wigtireseat tohBatddiing D8 ¥eoating material

and diet 5 of the patient; the time of adm nistration,
or usefl iy pry FherF@RicHt: Stepnt ietsase whigh isaios ingmediRiE Aedss AnGfs tla to

X [ I X s used in
encon"c?p%gg{ior?é{o:ﬁg%g%%ﬁ%,g?ﬁgﬁ%%%{'%s&@ﬁ?&ﬁ?% rggéé;:é?fi c agent;
afMtle kdrke’ tindecdedays anmbdd Hencdwmefers to lite: duegticiadf taid Betwden
.Control | ed Rel ease Hydrocodone Conponent of the .
admingsyiHeR Pk ﬁis RMBesi Mt letstgagmot thphydrogadpng fromsrparticgiar
compbi@fl herein, the term "enhancer” refers to a conpound

whi ch is capabl e of enhancing the absorption and/or

biTbeveain ‘ddd tine Yasofsed hergot iiefegs forthe adiedrtwden dehivgrptof g
hydrg]c%giortlerf%]n% %gé E:on%():orn%gts antdrh% subsequent delivery hydrocodone from another

component.
The term "erodable" as used herein refers to formulations which may be worn away,

diminished, or deteriorated by the action of substances within the body.
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gastrointestinal tract (G T) in an animal, such as a

human. Enhancers include but are not limted to
wore@asochai n fatty acids and salts, esters, ePtEFUS20a7I072052

derivatives thereof, including glycerides and 15

triglycerides; non-ionic syrfactants ch as thqgs
¢ R B B el g pet bR SR BB S a N Ragspread as
the rds@l on (G sgontﬁnéo%ts ovehe AN RirexdfpR! ﬁMﬂnpch%Qf%h o? 'hlgqier to one of lower

sorbitan or glycerol fatfy aC|d ester; cytochrone
conc¢gmB@onnhi bi tors, P-gl ycopr ot ei n i nhi bi tors and the

| i and m ur es reof. The te art cuI
LA BG s Sro e FRonel S SR pertfeh pPRRURH &hi%h nftS spread as
the ré%bﬂbﬂﬂieﬁﬁhcl@%éﬂﬂﬂr&\%b 2LnhpaarRake nﬁnﬁim&clhai aﬁsolutlon of higher
articles ellets eads or granules irrespective of

concqq’qr@ppn gqatz@n tﬁgg@ah@ﬁ therﬁgpfmlg]a@@y; of thedofraplgiion on the two sides of the
QMLtlpartlculate as used herein nmeans a plurality of
I'sCrete or aggregated particles, pellets, beads,

gBanul eExanphiry Bmkodifensof , irr espect ive of their

size, shape or nprphology. The term "nudified

rdhe s%@posa%om@éardﬁ&t@ﬂhe WVeHineomset ¢ leatbvevraruigiopt of
hydroEQRhE N B8k BF dvati eth@feot! S8 pti in @PY AL G hich ARV ENbferent
Yoneans T el ease‘%hmlﬁssthseﬂotSlﬂ %?gté reﬁegse'gﬁg Fent in vitro
dissoltadreprofites. enconpass control |l ed rel ease, sustained

ea and a rel ease. The term "tine_.del ay'
bRt r B0 TeREFomperht o gt e Terefrom
compAdHt NSt K@) 1 RIPoRHoAD o BHIRAS Edrh BheARAIN AR ehfloB8R8&t Ohe release of the
t he hydrocodone froma particular conponent. 30 The

hydrOt:@dqmﬁ"Cbraagsattmébn@gwg skegedieireinrthe sefcend andysubheguentgomponents, if any, is

f d
moci G AR it Pkt St b B RO TR0 Bom s afrivative
therec @ ke fiGOERARGREt anbCh QUH¥eqRhOERRd en@ Thel SeRbAeSTYulkes in the

refers to formul ati ons which nmay be worn awa
releasgipratHe shdde from weh acpBpatiten Byorersioastiilsipeid on the number of

oSS Do RO o VR RTATHRT g comorn

two hudecodvae-ebmprisihg ksmpondndy will @ivé arstonhiogiulserinh hp rdate ﬁﬁ)flle and a
the result. of thelr spont aneous novenent, for exanple
compesitiin an}pélé}n(gﬁhr@? y]qlrﬁf@on? -§°T5RSIpg cqwn‘cs will give rise to up to three

pulses-i riﬁ@f@léa@é Rfile. -fll??n&tﬁérré‘m%ﬁﬁﬂéﬂt Cthé ﬁeﬁéarSQ bt & ac algﬁlee%ents from

erein refers to fornulations which nay sprea
SMMemhmthBmhwnmﬁsmbdﬁmdmuMeﬁBnﬂwtﬁmua@ﬁhahsamkmefmmaﬁkénmconmonan

and e{c‘:gﬁaésaeggellg gélgpg%%l?i)%ng gﬁ%%ﬂ??@i 1}H9H§%g£r?1§%tglro%tbut over da gferent periods
of timk@QhdM} &L diftBreAfiatele two_si des of the nenbrane. B.
Exenpl ary Enbodi ments The conposition according to the

i nE@waronlecmmﬂoE@isreman @mgtomm Cp‘bb@ﬁeaitfirdr@manﬂ comprising a
, codan salt o rivatiy
first %%/Juia? 101, o? % dro oc?qne or slacthorh g{/l 1a/| tﬁeerfr:oe h'imcf) a Seco?d component
comprising a second populatlon of a hydrocodone, or a salt or derivative thereof. The

memg

hydrocodone-comprising particles of the second component are coated with a modified release
coating. Alternatively or additionally, the second population of hydrocodone-comprising
particles further comprises a modified release matrix material. Following oral delivery, the
composition in operation delivers the hydrocodone, or a salt or derivative thereof, in a pulsatile or
zero order manner.

In one embodiment of the invention, the controlled release composition comprising

hydrocodone, or a salt or derivative thereof, in operation delivers the hydrocodone in a bimodal or
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1nclucf:I %ltn }/ a3
compbiEdt OB AL amﬁfedﬁtesleletas@éonﬁiﬁfnbmabhefentﬂlfeelﬁ;e@asood\m @ alishlt or

di ssolution profiles. The nmultiparticulate nodified

rel ease conposition and dosage forns nade therefrom
w@eopns®es at | east two hydrocodone- conpri si ng PCT/US2007/072052

conmponents. In one enbodi nent, the rel ease of the

hydr ocodone, or a Lt or derivative thereof , ?n1th
pulsatile- o 7gr LN erslﬁﬁ%@au@r‘f ac?BFﬂ?Bﬂélﬂ{l & oI?elratwro %CC?LS plasma profile which
substgﬁ’t‘ijdllf 'rﬁﬁn@é’@ﬁt élﬁﬁheé beir sleé?ue%tlhlaegln{lhﬂﬁathﬁlt MR&B 1RNKdrocodone doses.
rel ease of hydrocodone, or a salt or derivative
t hBreggesent manmttdméufthmgelatﬁ@n@@nemttolkddele@ewombaeqm epmprising a

t. .Th f I .in th .
nyor 3BT 8 st P OIR iten® SRS poReEER P EREF meph profile
elimivhted oﬁlﬁﬁﬁﬁ@ze@ Ehet"lp@al{éu Hﬁ@"tr(ﬁfghs h%rdﬂu%@d@flﬁe SISt eWof two or more
corrponents in the CO@OSI tion. or exa

IR dosagrdosnt gigen eekpitiady iiguch apraieiis @emfwé HBWPP f pigfile can be
obtalﬁe)c{‘rl}ﬁ)s%ﬁ1 eygg'nt%ﬁleh %easg n{ecﬁ§ il tﬁavc\gllg\% ?o?szer —0&&?" Eigﬁv%?yse
profile, “and a Conposi Lion conpri sl ng three

hyAlip aotbrets sfEfbir icig be 0sEddoetht Somipbditignsve ifi kiantdntidp. In one
to three. pulses in the release profile. I.n another
embodiiBehfi the A ventip proyfdes seligpral %a&echl% CPMPTIEAE & FPYPPYIEPH
chmg QQMﬁ&Rmﬁ ponents is nodified such that the
ease of hydrocodone fromthe first conponent and
eaT:lie thub sdepse nhargaenxoice fir thedglivsrysefltbe Aydroaldoyie, uparsalt or derivative

theregﬂ ?pgllresayé gl o?:gl?lgﬁt)ﬂe%\}/see{{l@é ef ‘g%{eggpf nggegréflﬁg]d 2he gofmgolsmon of each
compoRBAtl lclu@cthe BbERTR: SRPORE LA GRickRDdr BeNR @ whidhShay be present.
conponent conpri'sing a first populatlon of a

hyldrredisubriethe orlease ohthe hydragedeneadl v galt draleswitveahereef, may be
R e G e N RS

partidKHFRGEHI D BEtHR TPpileSdrRdf B tHah @fe Bfodifltd reRERNGmponent is present, the
conponent are coated with a nodified release coatin

ng.
modifipd exlenae coating for cagh @f fheé%wmgoneﬂﬁén@/é@othe sgapor ditfeent. Similarly,
when 1&105%9& 9&9&!8 %e%&?l%%i {Eg 11?’0%9?&[ {)ﬂ aCJn%é eH Eelpfs% matrix material, release
conprises a no ease matrix
of thé&bydrovddoge, @i alsaldel datérayive theeeof qnmobx&tdnu@ned By éfeathaide@nd amount of
del i vers the hydrocodone, or a salt or derjvative
modififd Felgse mai%mﬁt?rebletﬂved&he pedifed Fderse fedtingrmay be RyFent in cach

com Iﬁﬁpﬁdin%?tanﬁjfuﬂ ﬁ‘ﬁt is @Mﬁf&ﬁén@ﬂ)r ylella hEQa L ldEl%g g l8Asfh particular

conposi tion conprising oco one, or a t or
com;dneemtv?ﬂhe wmedifled relodse cpmngareaﬁbe pmtsezieinl eael sorhp@nent, in any amount that is

_hydrocodpne in bi modal or 20 WD 2007/ 150074

SolfiRSF RIS 09358 GE LS8 SGRPIRE or der manner
Sq% 18 tﬁﬁérepeémy @Re Y tﬁ@?e'l@afse BNhRMEMeESoR, B AEr derivative thereof,
profile which ‘substantially mmcs that obtained b

from ¢dgh ceelqgefmt ey absdrbieniasied by mdlfafngttheCQWWM@ddney the components,

The aH% E)%Cel n1tent|s PNt rC]Sal.t]?lE %vlljl{cthhﬁz{y ‘tr)eellhr%ge% Ptor example the first
€ comnposl 0 conpr- si

operation produced a plasma profile that 5 elimnates

derivagive fhespat; is seleasgd lm@eak@ly BPRR 2dmigisAdon. prsantiselyoie fiig component
may bgng:rJ g%zg&#@? z{ 81511]9 é/%@m%le t{el?féle%tsg ngﬁ)%g]&lé Ing W%é’ ﬁﬂirocodone ora

salt ott dlemﬁfam‘/e qhembf |1£redmmecbﬁ1bstﬁh)ﬂiailyne dts leﬁtnrehgy mrﬁﬂi’iitelyl dfeda time delay. The

rel ease nechani smthat allows for "zero-order"

secong) gPMPRRIAL MAKPCSIF PEINRICHOSBEEC YT BT IHE relsda CPBIPORF 25 Just
describ@d'BO %héﬂn%k%l;p tlrfe- Hélsyédrk\ﬁ%fdee Releds® 0P Btended release component in

which the hydrocodone, or a salt or derivative thereof, is released in a controlled fashion over an

extended period of time.
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enbodi nent, the invention provides solid oral dosage
forms conprising a conposition 10 according to the

w0 poognsioen. The tinme rel ease characteristics fPCT/UR®07/072052
delivery of the hydrocodone, or a salt or derivative

er. from each onen be_varied b
T e e og R s St Ry B RRRs S edAS il pRAmACeucally

acceptaﬂpel sufég AGAREEfsY 18 oP bthbNGerRAGIRIce ﬁy&fo@crdoﬁe ahl m be
whi ch may be present. In particular, the release of

preseltth;ahhyld tlociodored onoenantisalet o0rs @it jav@aiche odwiwiseenf
. be 15 controlled by changing the conposition and/or
ChantoRE™ anount of the nodified rel ease coating on the
Paht hGdi@8eddnkt i1 BEh BnfpoAitMehy e thE &88N: difftreAD R ohd)@ibodiment, the
one nodified rel ease conponent is present, the
first cam@pnang uom@n@a@élr&tdafﬁmgd@@r opasHt fderinative heypbartihs second
comp s Db SERu 8Bk by o S B IR, o ot
emboditkint, ite@d of loeaBgiro@idohes MR BE irﬁbnpofﬁéd?ﬁi&ﬁoneﬁr rhdre components
hy drocodone or a.salt or derivative thereof, may

Furth%ro'ﬁ bY‘HPF%jd’anﬁtsﬁ?é iB RBF QRN ERIh EOrBPOSHEP B AY be %&fompamed by, for
exampl€! a‘*r‘@éﬁaﬁ@%} E%Iﬁ SRS a&kn i der 'cglﬁgounmﬁ JHOAES éo%gporn@hte@%ﬁe

coat | ng nay resent I N eacC onent, | any
compadiemto odify itte lauéxfallablhty( orttherypaaitid effhet of e]m Inyehlocbebag/

ti for e |cular conponent . The .nodi
r APE A SR P BES PRrEB Rl 1 e aEIOBHpOHLlY Sospep forms made
threfr&ﬁ)fn@n%kﬂfocﬁt@@%vélﬁy oSty @Bloss Qleﬂhﬁérgnttﬂﬁﬁlﬂ@ﬁéﬂﬂlons
time |l ag between conponents. The lag tine or delay
comptising teatontpoeaerte bihs eomboditien ydkongoded @& thedosagsdbimsanade
derivative thereof 25 from each conponent gﬁxﬁ$lso

therefpom. 1,0 aMBYdimsal-1ls Iiredpdopo Mp s PoYFTBRIYG Copgrised in the

particfe® @%%ﬁ%omﬁoﬂ%t%@@ﬁs%ﬁ%& BErRAYf EReCoRil %ﬂ%%t@? Hlydrocodone, or a
coatings which may be present. For exanple, the first

salt orcdamyetentherraf; i Gheammmmadn at éosag¢ tase anbtipwan®ont of the hydrocodone,

erein the. h or a salt or. derivative

or asqlf Bty nPEPE JE B A irsBimaPdil dopiisatimmin Goop Bl the otl

amour Jf BMRESIGRL Yor atsHR of Hérfilati GOMBRBE M the ¥BM pB&siorf & dosage form. In one
exanpl e, a tine-del ayed i medi ate rel ease conmponent in

such %hb@ﬁnﬁrﬁéomaﬁmg duesempeienss, 3oou 0P rthejatalaataupeof the hydrocodone,

released substantiall | t ntiret
or a salp o1 cg;rw?tlYe the l%e{ag is contlprlseg F e )})art es or1] the £ rstgcomoponeXt al%d about 80%
of thef’(Btyﬂ ffourft OF tlRXBARcedor, bt A da cﬁyiedwd’fﬁadbﬁlﬁsecdi@rfsa@ﬁl the particles

conponent as just described or, alternatively, a
OfﬂwﬁP%%@d@HEVB@“sustalned rel ease or extended rel ease

der i IH%/ 88(?]16?12&0 %‘ﬂt %rlgg?i}?feaglgeg&?rn}lg gre%raﬂ??ﬁ%s&g% the composition and
in doﬁml’fbmns md tharfroaxihendetup eoﬁ fmdn(aboﬁtl(hbto adbudDO00 mg, from about 1
2007 15007 PCT/ US2007/ 07 8 | t 96 understog
to abpyfk60d1g. 108 ogl &F é%mg g1es er 1%@ egsf 1n part on the particular
hydr&!%@f)ﬁ@a%?h'tsél?@ll (IIG‘YIVQGWE@G% ehad @ld HicluB&d BSthe 8&hFEsStion and dosage
onmpl exes or other derivatives of hydrocodone, and may
formbehe bydescmdpnelqr healt pnderhatifothereof, io presartamtn amevntof fimsn about 5 to

' r en ¢.or ot LW S en |
abouf i e S EREM o B ook Sy BECYHHOCERY Byme. sbouts o
aboufli icn@r &t 10 B dat URRIMTRAYQ td fdut b0 kiRt aEHIMOREMout 40 mg, about
conprises a first hydrocodone, or a salt or derivative
10 totahewt2@fme, aheuttZRdo skh 8 mg, about 20 to about 60 mg, about 20 to about 40 mg,
about 40 to about 80 mg, about 40 to about 60 mg, or about 60 to about 80 mg.

When the active ingredient is hydrocodone, it is preferably present in the composition and
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conmponent conprises a second hydrocodone, or a salt or

derivative thereof. In another enbodinent, two or
wWOoe0g/15pds ocodones nmay be incorporated i nt o oNECDUSIV0T/€72052

component s. Further a hydrocodone present in one

conponent of conposi tion be acconpani e
in dof g 190 oRATRSEIe A B dHRadt @%fa&ﬁautoﬁ&ogggw (g dpore preferably
the a&%mgf&ﬂem@s @eggnhﬁhhs AR e PEneRT intall Am B BIGTARI bkt 1@ ® about 80
fy the bioavailability or therapeutic effect of
mg. the hydrocodone The anmount of the hydrocodone

ris si.tion nd in or.ns . mad
BB a0 s AR SR SRty By oF 2 GHES ey Rf wBROF from cach
comﬂoh@ntd)'fﬁfe&foﬁﬁbbmﬂ@lﬁ tagbe vReR A bdifting GRPMpSiifich bf¥ch component,
conponents of the conposition and conprised in the

includipg apedifydrenanyrad dee o ipiends ef ¢aafney whishaayrsqupseehin paHeular the
releagey &r tﬁg Rgcggg’ddoﬁ% & aX8 ttOr 8 n\gﬁ% Yk%%éo\f emll)h?é’ go%trolled b%/ the choice and
parti C es o

amoum) ﬂf)ﬂllei%ﬁ&hﬁedﬁmmm @ﬁflh Eappled b e gaotidés ‘ahma @lhcl"Def coatln g is present. If
gdrocodone or a salt or derivative thereof, in
more (ARt MPYFed Felenss SefaPnshis Pagant e merified redgase ﬁ%atmg Tor each of

these%ﬂ*g%ﬁ%?ﬂl% be Pe S%.H‘D%adrtdlf@éreﬁjtegﬁl}{l%f V@/h&t?ﬁ{e(?ﬂ%dlﬁﬁcpreﬁélge 18
r conpo ents conprises a nmmj or portlon 0
accomplisiled bammaans oHd miogifredceldorenatok nats @l treleasedd the/atdro@done, or a salt

t.her eo in th |t|o or .dos for 20 .
or del{igedhisteh AL IS CORBY s tighe G IEe 7% OF e ggeghe mavix
mateRhl difi€ed Ot al anount of the hydrocodone or a salt or

derivative thereof, is conprised in the particles of

t [Fer &xangtle, ahrrmnodnéreﬂ releasd calxongtappQéd toothe tdvend po@ilation of a

unt of drocodone or a salt or deriyvative

a h
hydrogefangdtr,a §a Rt elteaieh Ty frsirft log dmesbetisen therlesp pgactive from

the fu@%ﬂ[ﬁ%@h of 108 M AFREASRNG MR sir ﬁ%éle@indqgé fet@ké Y€active from the
hereof, is preférably present i'n the conposition and

secon@ 5opdamddedf®0dmmmumlm‘mdm iSTmaalya theupresenfe 6 omodified
releasF:rénalifI ealﬁf ]é]gtgg %Jetcgr]ié) BO%UE%H)(H %&?&go%ggﬁﬁeqﬁ)&%%?%p%}rtécigstocauses alag

time HeBwdthe RileakO8f PRIrbdcdBh@fromhue FigE @ dlgn@uorpcsf 1 dfRbloRomprising
derivative thereof, that are included in th

particted #p@ﬁietrﬁlenseanf dnyd@@a@@e PIo¥ Fab, ortdquﬁwrtb@e@fo frem the S%vond population

of hy r(r)%or%ogr Cgli%i‘)%gl?i% ng icles t dIuratlon % tﬁeis ﬁg&]{%enm%\gb%a \U%EJF mj] altering the

compa&siiett arkl/ dﬂh@muﬁnt/b@ tHBJnoc&ﬁ@dJ tel&ast GoAMQUIhd /AP aligingahe Uémposmon
5to 30 about 10 ng, about 10 to_ about 80 , about 10

and/ox gmew of n@glfhs& relspsunatyiy materiy @g{lij@Th’és ation1qf thgylag time can

be de B _C1s) dé%@& 1 @pout 80 ng, about 20 to
© outoég ng? a ou?zgglhboagout 40 ng, about 40 to
aﬂloume ﬁﬂbo’dgmeﬁtbﬂmtﬁrélt@:oh@oam uhay6® amgimnosdi@d cal¢ase Borhponent wherein

the hﬁ gi:%togla,oq{@ sa ttor gﬁ?ﬂ%é(? g‘t%,elév YCOF“? . ggafehr%trfﬁh t?snrgleased substantially

1mm&ﬁ’£fpl9%' bh Q@rnﬁflgratlgg A S e ™Y fy§2c%%ogz@c91§a%z be a delayed

in dosage fornms nmade therefromin an anount of from
releageheumpoBentan athaeht the 8@dnegodamer @& apvaifos dalbyaive thvseccisirgleased

in di ent present in t rst. c opent i n
substy G St Bins 6% st S AE RO e ofif sgeond
compo@énttlsy Hetl 188d He®feldabi@cdisinesad QiHech 1BE hfdrs@ddon®or a salt or derivative
derivative thereof, fromeach 5 conmponent of the

therepf irpisisasddaryeryetied oftime ar sipstandalbyinmeediziely adapomeidshy.
OfIn E&‘Eﬁer%ﬁ{ﬂi’)ﬁﬂﬁé?ﬁ; the controlled release composition comprise an immediate release

component and at least one modified release component, the immediate release component
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i ncludi ng nodi fying any of the excipients or coatings
which may be present. In particular the release of

wo b@7hy@rocodone, or a salt or derivative therpof/US1oay072052
be controlled by the choice and anount of the

nodi fied rel gase ating applied to the icles
COMRRELR! €E§EP1°P£ a@&&toi%ﬁéj o8 ‘Iﬂnﬁ§8ﬂ’tpr151ln€ Pa‘r’ﬂﬂlfg hélIF 1pditied release
comﬂsagﬁtg tedpfigheasend Qﬂﬂ)m@équehﬁ%@ﬁ@ﬁi%m of hy¥odBREAd-L&Hprising particles.
rel ease coatlng for each of t hese conponents nmay be
The seh@ctmdesubﬁfeqdclftfrmdemd reRiapd ¢can1bcylenw1my ctohe)m@ducbnte@lled release

coatif A& ol of TR PA e R ER P e Ry iEEslsase components

may &mpriseal thodified B@&dsy ﬁialtm{emhféﬁﬁpq)ﬁ dFRYor) 8d K tFa@ibh S€ls kY a multi-
t he choi ce and anpunt of nDdlfledpreIease matri X

partigydate plogifiagielepseeq@mppgitios hanpe or expnme di fingdelmodifiedgelease

comlﬁ)?lgﬁt o0& tg Elg !:}lla??ctér?s‘u% tﬂ?lsﬁt?l% g)ﬁ]a%nﬁoc%H{:/egﬁljtaﬁgl} fé%fg?l@ o} ﬁle hé/drocodone in

which &g 1tnmmhabetea@ea cbiporieat efthe compadtion gives e tofa|’fﬁstf peaBin the plasma
fgopulatlon of active hydrocodone-conprising particles

profi

f8d theenedifigesteas compRANGRE YESHiSE Foa se§ Fo pgIPAsprofile.
I I
B P8 O oL ok oBP it Blend conoppy eiverise o
furthegmakdinpbpplagha profdé. hydr ocodone- conpr|5|ng partlcles

cau ala [ bet the rel ease of one
¢ Pominig spePiatel B st Mo s i RS oRCrauttb P OF mgogs profite wil
be inA@dck& b heAhBiRRioh@lf GRS tHef fal ArREQARAGLORL Tﬁu§9§r Yarition
derivative thereof, fromthe second popul ati on
of thehcysdipo ciddo nfeachrpmipshdny theagdf] intkading Theardoumtaihd natmfe dfhtke

e O e St SRS e

materﬁm qf ﬁ{y, ﬁ{utn@fo'ug 915G tpmla& kR0t 1R QR upEPMHhin®kration to a patient.
fi'red release matrix material utilized. Thus, the

Deperdimng@m () rg‘tf:astehgoﬂﬂag)f tagmecongroneitethd sisgraguaofile rmuhmg therefrom may be

bimodhf BL i fisRoih B BsidebiBe wl st Pe & DB LG g mbtis anpociated with

each MRRIOREM (e LhevHRN @mgg @Iﬁféq)eu%enanﬁ@dﬁat@fel&@é hiBddI¥Rd release
thereof, conprised therein is rel eased substantially

comppRAmEsis éﬁngD 12 w@ﬂmamdmegk& apsparied pithegaeh eapponent (e.g., in when the lag
time 1§ g‘l‘*ltf rg exam E: a m1n1s rwﬁorrlrﬁp nen tH)n%%/culPa%e mog%le@{release c|0{np0s1t10n

se’ conpsneh dcodone,

havin@tn demediatel rEEaieh%hﬁQﬁentlaﬁd h&i@@éﬁddlﬁ‘éd b@é@@fcbﬁhbblyent can result in a
I medi ately after a tinme delay. In elther of such,
plasma pRfef %whgr th%@lrg@a@tﬁ delawre cormpantay: of thgFom@ositing gives dep to a first

peak lglr%hg‘@r | va fH?f?é‘ thk tho w&r}efegﬁeﬁ%ﬂ{gﬂov ris@'to Qséc%b& peak in the

Ive ereo s re a period o
plasmhbipnafilel rErﬁbldE[BmamtIS ioftHeyinvemtied icatnetiying hices than bheenodéicayrelease

I th mbodi th troll
compRgDBeH B 5 E AR TEE P I AHELATE AahlEakbe DapHRUBrdRinistaton of o

multll?éf‘gaﬁﬁte A% e dABRa M Dnijo8%ioh Bh&AS &n GAMRAARNEIeald ®mponent and one or
I mredi ate rel ease conponent 23 2007/ 150074

more POUfld826I0FeEPRPSReNts carpiesd! g Eimpidalsyr npdpuodalireleassfprofile but a
hyd d
plasmt B B R Bt S BERRRP Sy alber i TE B e gomponens

Cmﬁm@@pﬁigkbgﬁ@ogﬁomydrocodone conprising particles. The
second and subsequent nodified rel ease conponents may

cdhp pl@é@a@r@dﬁprqﬁmp@bﬁrmlth%lgcémnesaatl@lhgf a yiggle doengs unit o the present
invenf?d %la‘&i%ﬁ%% 4§ w}{ n ft EaRFTR0 go 8&%’6% H,pd% S%SIEtpoﬁT?cﬂIsf&f %gdrocodone, ora
reII ease C onen%s

salt or derivative thereof, without the need for administration of two or more dosage units.
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5 may conprise a nodified release matrix material. In
operation, admnistration of such a nulti particul ate

worea7fis®d r el ease conposition having, for exanpCBPSz07/072052
S|ngle nodi fied rel ease conponent results in

I I I I l.s
o R LG B AL PSR SRR S 0 Ll vt s

profil€ CIHE%%EHméﬂIs \I'in‘i@h %M%irﬁ% é’cﬁnl%u\ﬁ% ulddS8r %aﬁn hahhgehent, such as for
peak in the plasma profile and the nodified re ease

examplo ipdioepdongi the sompssations andslesagadopead thoprebant pivagtien may provide

coniisp ey dRE Bt R PLPeaiars BABBEE-G v Boy Ll Epgtions in

plasmb WvkeRelhd ReRKS oif dlintiige Rida SfBctPhRbEhEd with sweH HruB@ompounds.
appreci ated by those skilled in the art, the exact

nAyrceaipre MATipl wkish medifids|tee widase ofiie hydiogedenedortaysalt or
denvaIFrI'\:fg iff %I)tf ! 1r1116II1é &II%II n‘fﬁI I1%rOII1 CIIO Qe usfea% Ales pr?cq%g ! Fﬁl%g)r@sggt fivention. In

varl a osItion"o

partictilag rceﬁxﬁng rlnﬁltehhlld Istmgabﬂehﬁ)r asmmrthe pﬂdtlcfbaifuhelrﬁ'ﬁntidiﬁntllﬁde but are not
hydr ocodone, or a salt qr derivative thereof, and the

hmﬂ@%@ PolyRWT Featiag seaterindt. isneh asrcelpigie restnterlithalate. crilulqse gpetate
tnmal%fateaﬂgd gpﬁ{pypﬁle eIk tthlgt% ﬁ@%el ﬁagI:ttatetIIh%aq t£, A Mmonio

upon ation to a patient. I ng on
methacefllgasep@yméislsectods thamrsokbmmken t‘:’n&tTradleIMaﬂd Esdragipt RS Iahda RL, poly

res It|n herefro daI or .mul |nDd
acrylif g5 gt Pila' I T SED R L0 BB BT SeuPi he JpELgr the
traderASR FldAload SV\An"dIL pRRGhE aFRABRMy14Kind acet%% e pk A1

time between i nmediat é rel ease "and del ayed el éase "20

methydaalipbne atesate sudoiiagy), shllasiipelroggdomecepbakin@snecinbt adh as
carbogﬁvté]% )ep% y]gbe::rg ég%ﬂég&g@ﬁ%ﬁg}? F%Vggrieeglﬁtseg]%aﬂa% czIrIn osIeS sodium

carbo%éthﬂasftérbl? Woif ﬁnw)ﬂé(ﬂl‘o?ql Gfx ?@tﬁ?l LePURRS Intlétﬁﬁ ceﬁ@l\ﬁ's@ %elatm starch,
| nedi at'e rel ease component and a single nodif

and cerlblllceaéaesadcmmdmkbd palymeesinl whichnthe degﬂeagﬁaropsloﬂ(mges ilqw s0 as to

facilicl g e o TR e bEh T o (PR en mal oy Y dioavppaK ggliutose.

hydrosamt)pmnaﬂﬁcélhﬁogaoﬁél?wﬁﬁ%ﬁbﬁ@&@ EQOMAREN taidh VRerédrRalline
to a second peak in | asma profile. Enbodinents

cellulge, elen,| W@@ﬁqry:lrm@tbmfﬁyluam WQOh‘meé (Emmglb nidSddii Rehag & Haas), pullulan,

collag{eﬁI Ceag(;fslrel ar%%r ﬁ%}? aerfl ic, RIII ol (r:]aar (5)%>/Sni?etlt1ﬁ Sgitu ltﬁ:sqegg e?l%gl% hé/?roghlhc
polyniﬂ:@)tpbl@@hidr@i&aﬁ{ﬁ H[Hﬂiiilcfylz&é) (fner&aSﬁq 6 00PIOS pbllyﬁiﬂyfp@fﬂoﬁ@one (m. wt.

an i medi ate rel ease conponent and one_or
~10k-36@} ) araepie én%a@@nww@é%gﬁ% golyxiny} alsenal h?ﬂ“&%‘i"ﬁ@@%ﬁwé‘?Md‘lal a
swellfB BB b SRTGRR OIS e PR TREPUTIE anbydride and
styreneLdthelend fpragigpe e idobutyne gpeicean @dwt. A3k B0@ko ndgdatchanides such as

agar, ;'.I-Fgg]ia %q%gy%gég%gh%ﬁﬂg&ggg Egarg{)glgn%(%?ﬁn}l(?f{;neﬁl1;%;{1@Ht)é§ger‘1ch§(f)lene oxides (m.

wt. ~ ABK 2R HAASONGuNRP® ialrylRe HEI§InEADIEsEQ OFIF(I)ISIg’lﬁEant W s@inked polyvinyl

nore portions of hydrocodone or a t or derlvatlve
alcohalhed eolfy, Nwrwh@uxynph@omemdlufm stapanglydcdate & g.oRxpbtabWoEdvard Mandell

C. LGRSO BRER Ry Vot el e b S hadshe sl G Ay O arcium

carbo?ﬁﬁéth WeBiloYe, E‘Fgﬁlfobtbpﬂoﬁylhﬁé!tﬁyﬁéé@lmo@e biyaR&§bropyP&Mlose, hydroxyethyl
profile. In enbodi nents which i ncl ude drug conpounds

cellulgsgepitiosellplabn camaryaetnt cellylps cabulpes ethesgarphyeghylene oxides (e.g.
Polyo%?,g[gﬁ&? @%qde &g@%@%ﬁ)&;@gﬁgg e%%y%?g')%/ge%h;lg&ﬂﬁosgf cetllIIﬁ)se acetate,

| nve
cellulose butyrate, cellulose propionate, gelatin, collagen, starch, maltodextrin, pullulan, polyvinyl
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conti nuous anal gesia for up to 24 hours by providing
m ni mum peak to trough fluctuations in 5 plasma | evels
war@nsm@ace or elimnate side effects associ at BAT/WE1007/072052
such drug conpounds Any coati ng naterlal whi ch
|f| r t he roc on r a salt or
pyrr ° VRt Y‘(}B& "éﬁ‘@g ieYVn“PYtl H%etﬁE’s%qY‘?Ho tr%%“rl ﬁﬁﬁ‘?fsbw?&céﬂamlde
polya&ﬂ?h& Qﬁd{’J@BIy‘n%@s of mEﬂﬂ@crpﬁ@ %@Br h{éﬁfa&tyh@ rzlmd'(@ g., Eudragit® , Rohm and
articu coating matéerials suitabl’e for uSe in the
HaaS)potaelt aca::ehcoefmct taiviahivesn sdrbiar erudetlmltguarselenmlnms | peetiin, @tpinates,
to pol erial s as cel |l ul ose, .
ammdyfy AR R oo B i ool gl @ong e i Bsipase. aear and gums
such dRYA8HRX )kafh@@,ﬂﬂ:usﬂﬁédﬁy {rﬁgchﬁthoéa@ra &3l a%@} Seanih@h Yo¢ieydlucan and
acetate phthal ate, ammoni o acry ate copol yners
mixtugas@nd RiendhBisecokol d under t he Trade Mar k Eudraglt(r) RS
I [
neﬁ?(ﬁlg s%{:y as @%gt%/clléﬁgsr 2[1%%1%%%@ ;LS?R/t% %Sagias Oﬁ{ §£ %ckded to the
coatinfgl Seieby Ma@@éﬁ;@hﬂﬁd@ oD eﬁﬂdplle acg@layedi rﬁ@lﬂo glycerldes butyl phthalyl butyl
acet al di et hyl ami no_acet at e, hydrox %g opyl

glycolpisy Hiued rtise et bbbl als disiay ehthajadg: ety PW@Wb@EVlsglycolaw
f y

S it M e et e e L P
monoglycenglel pslgethslede aiycols acdstox pitetriethyl sitratec polybyxir;c aleahpls, glycerol,
acetagige, BICavbrarEia e e L 1o Saa b DAty spBelats Aty phihalac,
butyl Qé}bb’ﬁfﬁﬁaﬁatls rkiﬂMah&dM bh@adRIbES] Q&ypﬁlﬁﬁa%tb NkbAY dz81akeOW SO

as'to facilitate adsorption of water and expansion of
epoxidib&l jpdlayerrariiso®ylr trimelhisach; adathylogyyll phetlalasd, odien-octyl phthalate, di-i-octyl

v QURE AP JEL ] el P Pol it o DY SLLSSTeL - ceny

tnmelﬁgﬂté ' cﬂ 2- &M Reasr Mipdet &E@E%&EEQIC%Q&YW&—X EMOmaght {Zedate, dibutyl
Rohm & "Haas), pullul an, ol  agén, casel n,

sdmcagar gun1arab|c sodlun1carboxynethyl cel | ul ose,

bl efigg/e%r %%a%com_pgﬁgtg%g%%%es a mXéllfjgg C?E)B( S€ ma¥nx material, any

suitabmlrlMéh'ﬁ@M k@ L5E Ao ARkl oMuitable EBHHERAAKYN of RBHBRY eldtd matrix
cationi c hydrogels, polyvinyl alcohol having a | ow

materiadsnay be pesi Surhl matarials wist Wnabinelo thoge okiledin thgart. Bhfterm "modified

releasgaral?OXXlngetrlgaﬁl sCel lil_ilf!rf(:)l%emcluc?ﬁ{) %9/%{ Olll)eﬁlcg)fo oynn%frg hé/drorphoblc polymers and

mixtule$ @Hﬁiﬂé@f lvaHieh arp eqiablé df Moditying-tBOK1c3RON)a hydrocodone, or a salt or derivative
pol ysacchari des such as agar, acacia, karaya

thereqffcggg;éggﬁtthprelﬂ I§i VA 0a9id ”g‘t’l‘&‘f M%ﬁ%@ %apeamaggsmaterlals suitable for the

practlg)@é)fyt&é( éfe} rgl(flllye%h Y ﬂ%ﬂﬁie%k A8%hof 1teéMo rmc]‘?cggstiﬂﬁn Qgﬁy)lose, sodium

acrylate polyners, esters 0 ucan,

carbotyfmsthjxllcdkﬂohepb&@wxyaj{ltylcalluhmbmduchrasi hpdhbyypropylmethyl cellulose and
N-vi nyl one ch gl ycol at e

hYdYOEXIHPB}fl&T}f §J e%?fa ‘F |a yé:etllE[ode% such gy ]:nggmlqeﬁefgose and

ethylo@ﬁh]y)g@a E)%ly%ﬂﬁ/tkn@%lﬂ:g %%%ﬁﬂ@ﬂﬂrf!ﬁﬁon&%ﬂhﬂbse%leiaw @8 fulose acetate
sodi um or cal ci um 30 car boxynet hyl cel I ul ose,

butyrdig.debwlppr apetate pishilyte, adlulast egsate hyndelbisagn rpgbylinylacetate phthalate,

el | u] os droxyet hyl . cell.ul ose, nitro cell ul ose,
polyafi§ |l PR e B rrishSeBewbhor o
PAl RlthyHRORtOMbEESd (Qede colPbiBX{ hdcordiid Qﬁth@%&hﬁ’tei}wentlon may be
met hyl ethyl cellul ose, ethyl hydroxy ethylcellul ose,

incorpeeated inns anyawtable dosage dpiny Mhish @@hgareatr@lease@mﬂ hygeocodone, or a salt or
derlva?w? Qﬁq?goaft 1 %i/ol%% (ﬁ‘ %@9%%3%8%%% a@%&dally, hte %‘3?&&% rf&rl]l’l may be a blend
of theBﬁTérH&%ﬂ;@ﬂa%m hyRlysdodbh&]one salpot Jerivayle akeohol ,

pol yvinyl acetate, glycerol fatty acid esters,

pol yacryl am de, polyacrylic acid, copolyners of

met hacrylic acid or nmethacrylic acid (e.qg.,

Eudragit(r), Rohm and 26
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Haas), other acrylic acid derivatives, sorbitan

esters, natural guns, |ecithins, pectin, alginates,
wa@reowons@7al gi nate, sodi um cal ci um pot assi um PCT/US2007/072052

al gi nat es, propylene glycol al gi nat e, agar, and guns

5 .such arabi c kar cust bean, agacant h,
ComP’E%W Aydeks v @ éfﬁmegléfeeﬁe]cféfelf@& Hg’glf‘rﬁgi ’?]ﬁ?sﬁomponems
the b@f&icbemgefﬂ% 1ﬁt'3%ﬁ§zﬁfle Y Issdhta% m&:& Bf geiaaﬁ tca;fshee r@lternatlvely, the
| ubri cants, solvents and the ke may be ad
differerg amdlwglualmptﬂabbes ol adgtdmnOQemes of m@:ﬂU@ltedemaummpbé compnsmg

partic%r% et :b%:cgglpgqosgﬁ?{?%ﬁ alllgfr\%liﬂbaéjc%e(%}aﬁ g’%chlﬁa}h‘{tlﬁ)aﬁgg‘}t %&ni—tablets which may

be su&b@ﬁ&‘hh |f111@ﬂ‘iﬂ’t@'c@§s@les€ﬁ fh‘é' Ippfbﬁ)ﬁ@ie}ﬂrolﬁirh(\/ﬂs ahyket atifbledsage form
cerin;, propylene triacetin; citrate;

is that g mma(yﬁwab@r 15 Beal ok Gyt i emsanch e e multiparticulate

modﬂ;gzﬂrg%ﬁé/el c%rrﬁp%gftltog %ll%rel% hcsrélmg)?ig’sg&la o{?‘l%i 1&?&3{1@1&161? (E_)%c:ond component being
subseqatl@hdded ik ars&onQ)de@EDKﬂhe il eyt adbdst. Bleepapuldtiohebdhiyfdrocodone, or
citrate, dibenzyl phthal ate, dihexyl phthalate, butyl
a salt BE@V}VaBﬁ? theresf COMPIising ,p@ﬁwlespgﬁmgs% e ‘Eﬁﬁl@ﬂsu@@ﬂf [the invention may
|
furtheJtP Pi& F%(h)%%g l’m fypﬂﬁn%}[ﬂ[slsflgt Ql'bgk}ggt %}((:1; %Q p{%@ltger@&%ent dosage form or a
ﬂmtn&hcheqmﬂyhnphthalate di-i- octyl 15 phthalate

- dec hth ate, di.-n- nde | at e
n i)]net errplg(@énglpntp ﬁg}’ngp%ltlo? Py ths 11@{6%}5 %g{@‘ihe dosage forms made
thereﬂfcfrh pEREdsk bRt }?ydr&iodgﬁee bhy khesyderRgiiRathBicoflisndr @hIWIbAEX YLy all
sebacat e, -2-ethyl'hexyl azel ate, dibutyl sebacate.
hydroW¥donet dren sm]:dulr deedhtive ltiease, confprdee i thedirgrdoagdnent is released prior to

e T3t b e ES TR R S T L Smpone.For exampl

when MS% et cofistd AR &RtentTBlI&dsX oPfe 'B@’Hﬁfcb@ém% or a salt or
may be used Such materials ‘are known to those skilled
derivative theeedr fromThesdcendicdmpatichi mdy be délepsieuntdtubistantially all the
sed herein |nc
hydroﬁ%cf%?ﬁe?rsa Saﬂf& ﬁS‘ﬁYf’é‘dF sty e L% Pfgﬁ%mg?ﬁe%f) E?Set?e? Ffaseg: Release of the
hydro¥éidaB, @ ah2p AL etk tﬁ@éﬂdff frbMghd fRoh®LAASEIRT mBy be delayed as detailed
hydrocodone, or a salt or derivative _thereof,
abovedJYStbe neecef & nedidied rqleasq p@atmgcﬁndm aypagdfiedvisiiasd waitrix matenal
t ?egaaufseg tshé: ilars:m)é %aglg rgﬁoad:ucrs:]% abl I%e[roalll(rf):cré rér%gatese P?&r%%otcfgne compos1t10n
upon%ﬁﬁﬂ@t@tﬁilaiah b8 @ulﬁéﬁn&ﬂaﬂlp §1ﬁnla$ thﬂhel MladMma profile produced by the
carboxynethylcellulose h droxyalkylcelluloses such_ as
admlﬁl)sgiatéﬁ@ﬂfrtyﬁyqr mﬁrﬁw @]op i€ dosagg forms given sequentlally, the controlled

|
R o e
hydr(&tobylhe(; el h wilosiederivatiyethhyebf Iﬁer \ghlyh phtient tolerance may be problematical.

This g%lg%/oi]pg rel%rf:rﬁgllali)gsqgg%}sﬁg%rl ée V@?ltggéoal% ﬁ?fr]rg&léf»!(llgé 8rs minimizing the
devel%ﬁHeHﬂ &%tl@i&qz)@Pa@lCé fd B hldbBsone PR ays\élt'?)y WAGEHRE Shereof, in the
t hal ate, polyal kyl met hacryl ates, pol yvinyl acetate

Com}maxﬂlom xture thereof. 30 A nultiparticulate nodified

eas C ition.according to the present inventi
i R P i P e ot Beeify BoSRER A I PYERtcathe which
facﬂl‘fhfféscxhashaﬁl't bf 4 fit@dodedf@FaRCcOHoNBr MY HRAONBe tREredt, from a patient's
salt or derivative thereof, in a binodal or

systemurel¢aye @htherfwerrspdorpy o zeall o, detinetivggbergef. figrmthaagcope cemponent is

delaygh %Ht‘iil su?{ta&tﬂﬁ&erl Ios ﬁ]{el Véroeﬁcgorlflleg rI B gg 8\2)6%61%%? &%%%g X%ﬁlpnsed in the

first Mﬂohﬁﬁ@ﬁg b&h20ledsed CodPiitisdr ﬂglap@r lirtit hEisaseh ipohtioA®K ehethydrocodone,
the i mmedi ate rel ease and the nodified rel ease

conponent s,
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the blend being filled into suitable capsules, such as
hard or soft gelatin capsules. Alternatively, the

waledo7as®mt i ndi vi dual popul ati ons of a hydr ocoPOTES2007/072052
a salt or derivative thereof, conprising particles

ora sgﬁ)éf gee V%?lg trhg%?) dﬁl?:%gctl I{rglg}age glr%(%rgﬂgq%gl talé%g%n cleared from the patient's

systefit! BS SSUGRE SN mEid }e@&sé Bt @e %gmu&foﬁlel & at Jm o@BQﬁ@e@fvle @ﬁ&eof from the
proportions. Another suita dosage form is that of

secorad qomhptonkatyd thet edmetsitionris sdxstand@iésagfendt gomplete halefayed for a period of

co ent, of L t.1 rti at e di fied rel ease

ac les§REERH s a0 s SR R e SR hoar i i Che
S @€ Oifih G RATHOAERMINt ABE B8mpStRSESTURO fnlv¥n R (RS dSaSEeEd made
| ayer of the mul til ayer tablet. The popul ati ons of

thereﬁy@lrrg]@wdh@hyc@@codgn% ar 8 sy ordi@flpf@tmqﬂ;)@eqfh@}cb dfat the hydrocodone, or a
salt 0? QQ}N 1§/I rt]lgergoqr“t1 r?s% 19 R rf it c%%ptoggné ey I[EPe%?édt ((iﬂ?ﬂlgq{le }CIPC%SC of
nven on mma er be inc
hydrétodsd, vi B gald@&ﬁgﬁaiﬁw thiBresf) (ffbnaﬂqeaeccelﬁfoempeﬁeenm dhesagteembodiment,
formor a fast-nmelt dosage form |n one enbodinent,

releageRf thhysiesqdons B seler fim\eﬂw %r%ﬁdr?méh%g%ﬂecwm of the
comBS SHH O AT STRE IR bl o
therehfy drooc e divet,coopoaersal t or derivative ther eof

caonprised in the first conponent is released prior to
161 el &3ther dypes @f;@@l&é@'&ﬁeieﬁe Hydrgredaiie ippositipnse

t hlgg ?&Enb&f PRihNGe '?IR’%HPQH ey eﬂ-{o&is It:)gfes 8%9&9110?1& é’f@a%@ systems by
o’nen conpri ses an onent f
whlchctﬁe hith'odfqddn@@od Quieor derivatiweahéreof; magée deemetﬁntahmtsaﬁlfe or zero order

manngru gﬂ;@t%hgyséﬁ:sgggpq? ogﬁg;?rg H%Hﬂ%ﬁ%%@n gl?rlng%;/v?tg tl'I g IJr%qodone or a salt or
denvz&iiQ/E YAV S & YR matkiR (B‘Bﬁollltﬁlc%qﬁgg‘)eﬁ{e }Hlﬁﬁ)cggﬁ{b or a salt or

rel eased. Rel ease of the hydrocodoné, or a salt or
derivatige iheetoif wontahned dpfihe ];foﬂmrt(heelwex: dndcemmmbymmc q@ﬂyldb}epartlcles or

. del ayed det ai | 20 above t he
mierop B4 de S GaE iR isTias Bier S PRGR PI Bepopiteles il P of ervoir and
matri l8&\8é&ds hydrod3R6 A1 B8 a lslie oPd @By P ihefdof oA &S G fiyth&€&ontaining a
controil'ed rel ease hydr ocodone conposition upon
hydroghjific ah&d/er lea¢holecuidithe esqibbtespnd mlb/snee |smf4wa¢nttob plapféciser, etc. to give a
porougJ dgvslcr:rea 8 Fl E:%llcg iP wﬁ }éﬁhgeql %¥oco|ao?e %(rj zr1n sa &e%tvlap ive t%ereo}‘\@elease may be

osmoﬁ@@lyed’djlhtralléd’ (bdtlh B:s@@ﬁirraﬂﬂ heldrlx ﬂ@l@%&%nﬁ‘dﬁlﬂn@sﬂiﬁgs Q1dn@k and dissolve at
t he resent i nvention is particul arlg useful for
gd $

a suitghep §§Q_}\alpl Jymers Wg)( Sevdenly) atrchgd pgndang hrydrocodone, or a salt or
derivagir@éo E]\é?éoT\éﬁolE 5seq_%1 vicds %herIefeP {e 1 %n&oq ef Eigﬂﬁﬁlcgﬁ}y bge the osmotic

endti ca is contro ease conposition i%s
pumpt her efore advant ageous for redu0| ng or m n| m 2| ng the

de¥ g?rr;%pg ! E at | efr%}%yeeltn?f%:fg][ogg\y? qtoﬁtr{)ﬂtge I % %gf? gfhthe drug. While

some%@di‘lahfsm's Svifl 881k 4s2RheEn JdRoBBhdTIoZ § sPebs @éﬂvaﬁ@é BERBE &t P¥onstant rate
provi ding a dosage regine which 30 facilitates

(zerowaden), othersoillavary asst fudesm dftinteydbpoutitiperefactrs suchab chaging

ri.vati ve ther ient's tem rel ease
concf iR bt G g (g 1R R R o™ ey bt
f r Iy EE uSRCIAREstSAFPRNAN cdafingdfé AX@GaHRtHibcompatible, and ideally
substantially all of the hydrocodone, or a salt or

biodegegdablgt Evamplaeplelestth n@t@fﬂéhyu asewTing pphaers suchtas conponent

Aqualg8§[® e E&p6id gﬁj ’Fo Iﬁlh(?eutl | olond '1a%91§flia, USA)
?‘Itg I"on o'JP ﬁ roco one, %W?B#%J@Bo@ﬂ

(ethyR@EﬁlUEéZﬂl@aiaQYCZQ’ﬁ theromsed to sub-micron sized, aqueous based, pseudo-latex
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or a salt or derivative thereof, released fromthe

first conponent has been cleared fromthe patient's
wayaramo7d n one enbodi ment, rel ease of the hydrOroSmNE()72052

or a salt or derivative thereof, fromthe second

dispegggnl%ﬁgat% fa}p%fsatgii gg}(go ngg}stasluglg ?s; %8 %g\gfc’;ggt@ t(kgllnj\rlgty[’hai i 3’9 ft:iterstadt.) range
of po'i;v(@crpraw ﬁleﬂfakﬁﬂat@ﬂégpely%{e&ﬁﬁﬂe RRowh it IR apONPOSi tion. 5

I'n ahot her enbodi ment,” the composition of the
i nventilon aﬁh£ﬂhewdbsmgs forns made therefromrel ease
erivative thereof

d d
Iﬁﬁaré %ﬁjsragcg]c% C1:8H%glleéirare%ase i3 19 CIbCIap%léé}tF QLN the hy%rocodone ora

salt oir H@Iﬁ\%ﬁff@ tHeRITPenGRYy (e} tRQ cbid) Shitlin APer i filis of eb&aB&dmicrocapsules
during the rel ease of hydr ocodone, or a salt or

or spaflap £eRgé celser eof , from the second conponent. In one
t
s ;f 1{% or ]ge{;a?@gst tih%tecraﬁ ﬁ@?@ g}%e051¥ r %ﬁ? E %gésg glgag'om gdﬂa’ e aﬁgh%d to reservoir

devicef (d HethtRifeopoOsdditivs, pcﬂgzmesfuduuia)ﬂagt;a{ruﬂdble@noactntkhﬁﬂutmn pH}
rel ease of the_ hydrocodone, or a salt or derivative

porogifyefilip Fasting Gﬁﬁl‘ilﬁ%nsf Ficoand Jiggemhdbg choee hprBMer st bgpn important
consGRAHEPL 08 R8 ans COMBEIAL IS5 i o
reserodir dﬁntﬁs(]ihlhcblaiondithasbvsyf@tlm mahidhythe whinsplorttofiéghe hydrocodone, or a salt or

derivg()éd COdg i3 W gg?}aﬁlé‘gb{ffl]g{oa(ﬁ%: g@g%xlgg}aft&?erl%%{%ﬂﬁ VOPVeeS a solution to

Fick'd 88d Pa)évsf’] BRadyIGhiddendilbhs; b£-cRRhtidn dBpbRdbnt ﬁux)fﬂolr {1 relevant
with the hydrocodone, or a salt or derivative thereof,
boungary gopditipmse W et the Qe\(lqzmcmmlta,mml@soax@gh hyég)cod(mq:e or a salt or derivative

there[qj% gtgegr%%g gnglﬁa%%kiggrﬁgﬁ%s tﬁ@?ornfp é%b’lr \ngfn }1\141% ea% e eo)%céntratlon (activity) of the
agenP@ Y BRI driviefol€ fdalelfasé)tw€hif $heddevid¥ deb RS aPs Uidt @8er release). If,
(mcroparticles, nlcro%ﬁgeres or nanopartlcles) in the
howevgy, thedtydresog e ioF 2 aHHOT ¢patvRTive heePh dsin hipdiaied deipensigh. then the
dnv1@§o?ée{ fr?? %eégagé Esoléeli)'t & s{ ? zl%fgof oarrc]igr? Q&lé‘ tgg gﬁ%? 39{%@ saturated.
Alter@atijely &e$ﬁ€&ﬁdalﬁ&hﬁﬂ1ﬁéﬁ ma§? e idasdrptivin @ntiolléd tahd a$@rction of the square
etc. to give a porous device, or a device in which
root My dr ocodone, or a salt or derivative thereof
r¢l-6a @rt Rs oPSERE Gfelsy ma§ BREHRIHES corthPRED o £ 1 films, d
reser Pﬁﬁn ﬁgtrgg ev%cen?g enteﬁkc g%a??ngéaleepoynwrllns e
to the(ém;hjsscb namda di $sahhlet etre (perslﬂantab.lha:hplh‘i)ly e(sti¢ ulid mYernal build-up of an

olyners with oval en attached 'p
osmotf et Satscrsheh W Gi2X Syip ot nd bR o A bt
MYhe e @S dOBHIsEE S ¥ 8h 8alf EIRARR g1 rtﬁhas b§até‘d)ﬁ1t p’dl’*(lsﬁ@lene glycol)
dynam cally: e.g., the osnotic unp. i ver
(PEGmﬁamngmlmon@ blastormgn and alyohd ¢fo§tSrﬂf rvmtertcmérfreafu@SdfaS been

investl% edzzge ?e{]eats% 8% §ac1)tg%o Yﬁe taglets nPff)ltmcF to%n Ieafrlnngxéﬂe of diffusion through

waterflied @ofes, fdtméd B@Hﬁdr@ﬂiﬁn <5f&h6 coa(uzlgr ghdodsetik ,puﬁfph%r RQWitkahsport through
as a function of tinme depending on factors such

films %nt%waa ngh 0% ddise wat regligible. gewite snteBsivy svediing ohperved in similar free
films, n%ﬁ?zﬁ]ﬁlg ghdat ?&l%klg)gwgson&gg S Lér' fbY theGEiBase Y tl?%@Wh?cmgﬁl o&,rﬁrred by

Sus coatl ngs are necessa
‘trans-Hpoadiffpeitn. bC estedasudt thblea| shapedaodidgt Wﬂ&tfo&nd foxavell ie slehised water

both naturally occurring polynmers such as Aquacoat (r)
and changesispr 5o A pPIafs SPHSSBI kR PR S THIEAP B EaL Ry Srosttic pressure: the

changp'lﬂ’ éhSdEQ Erov%ih%ggfelaﬁmoamea%the (f&rcg'géeﬁgflaiekll RS Right be ex%ected, the
nmecha pheroni sed to sub- ron sized, aqueou
osmotiaedk, dqg&esﬂdbwit]atrexeasmg levels of PEG content. The lower PEG levels allowed water

to be imbibed through the hydrated polymer; whilst the porosity resulting from the coating dissolving
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WD 2007/ 150074 PCT/ US2007/ 072052 di spersions), and
al so synthetic polyners such as the Eudragit(r) (Rohm
wob@risno7aMéi t erstadt . ) range of pol y(acryl at epCT/US2007/072052
wethacrylate) copol yners are knomn in the art. 1.
ach to contr

at highg ot REG LogaA AL i G U Ba Prbs e e Besdchyne flow of KC.

OVdhodR aﬁalesluarerongﬁrre%h rreveth!;&ae@fnch%?tﬂl&ﬁioymge g., as
a core), within a polymer I'm or coa

(mderrmdcrrmlyaﬁ@u‘ﬂegse grtws rdrféqrﬁlptesnltew eCe @neél)aCI)leﬂewértheow@ulatlon of the
factars .t hat af f ect Usi on_ process

relatlveerg%ﬁqlg?d%s tptbq?lil 8%11?%0 I}ué%PéP% 8114 trang eR})r% 1](S]é)n ézon %ﬁﬁg:d to the release of

salt frefnftBE tab1e@f A DG REQY @SelsPOnydtRITIdwIaS ineRakdd 06 of @Bdler extent than was
hence, sink-solution pHf porosity, filmcasting

trans-peyR diff sipnsducdp dho cengentioneh ealy atlpw RoFORWBbEs oDy Ay loading of 20%,

both ng&shta]inkg&s %Ql%thwt% g}g'ﬁ)iil%lﬁ)art&g reegllllag@ggtﬂk%%ga?en ;[lﬂg t‘t])lenlc} op é)g g%drostatlc

pressﬁbl,&fo&s&‘bérf dedressd dfe oshesie iMtow, adlevsihiesc panpingDAOhighdyi 16adings of PEG,
devices) in which the transport of the gdrocodone

the hydrated tilng vas giorg peepyand lﬁ%srrggftanq tg olggﬂoav of salt. Hence although the osmotic

pump ﬂf{rle%@d ‘E‘édc écpﬂa HERRRR !localglntsg'iecfa%g %gf‘e di¥Rii6RWaY the dominant release

| ves a solution to I ck’ Seco | aw
mechg{nisyst Aadymsticatagomditansnshasadrodent reportod fatepiertdepdules containing a

quF% for the relevant boundary conditions. Wen the
water §APIE€O Nt ai ns di ssol ved hydrocodone, or a salt or

deri vagi ve IfohbRRODevitRMAR Bvied) ease decreases

exponentlally W t time as the concentration ]

( dbaniolithig/ymasfix} @reflceagmowlblyethe molecadnnon ahthe devieestfor controlling the
releas%r%h gfusggé }ﬁm%‘lgsga)osmf)lpz%eg%\é % é((rja?é: {eﬁa@fc’\fﬁé’&%é& g)afghrfécl:art%trcoglpared to reservoir
devic&ahid @eredehbibé UMeret BRALRIcidehfil hidh@oSdk Wiat&Hd result from the rupture of

suspension, then the driving force for release is
the mq’(r@bqane;@ﬁ%qegﬁwm( Q@@Qf: 8t thsh y dgice the slrepedpiee of 8 slpor derivative thereof,

€ Y.
is pre%(eﬂggst q %éﬁ‘ér%ﬁ“ixﬁéﬂ et%lg Ip'B A oztn(ﬁ:a\érﬁ anP tﬂ?e a%l: ﬁ%%c%ﬂ? rﬂ}ed bﬁ/ the

comp@bsibmef §p|<ol§tfrﬁr/d121@ rfn&ﬁire Of by dﬂﬁ)luﬁ’d’rﬂflﬁﬂﬂﬁhg ﬂﬁl@m@l@dgeeslease properties
of coated tablets, be enhanced conpared t

of mopplBiciavisg Pay b ﬁ1§Pe“6'G‘ét upeg thenolenkiiygd dhe lﬁéitr‘eﬁoél%ff of pgalt or

denvit) Qltlgﬁ'ed“fq[heché E@l@ﬁ‘l@?ﬂfa rué/\aj fhEBYse ?Qﬁﬁs Eﬁ?ﬂée fE Qﬁhblhty in the sink
up’ of osnmotic pressure en act

solutiorowithinctbe pinticiesrpreamitworkt, and alsbthettabhasity of He ret\ﬁfrrmkt(tood greater extent

ei oni se r.on salt containin bl et s coat ed
than (g selc g B PengE (pRLie B YRSt og i or derivative
there(ﬁl A2t PRBEA inAE palysfer bh&ﬁss%fhteeqﬁ aleqforyr@éreporqawfwﬁ% gfs lor BRuig, (0 to 5%
has been |nvest|gate he rel ease of salt from

W/V) bl ysirecodre, pousadt Qroiebeataverthe(negﬁ avilpbe gil¢dsed bpa solrutlgnrglrffuswn
mechgr\ﬁg erm thfl: z|1besgn(P % e%ires Oﬁ{t%% ¥oa§égr ?gr ][oobeP fr\Y}\Hhthe relﬁase mechanism

oa |ng, anspo rou

will bf: cbiiplictdt By thie ;pgesbﬂ&toflg@%l?ﬁ@n\ﬁ@@ n&e@hd girblk€of Besipiiteas the
extensive swelling observed in simlar free filns

hydrogodone.riarsalt ehdarivasyobpiegt, M@Stn@@h%‘&ﬂ?s filpith flaid %@reélsf‘eﬁnwronment
1nam%§g§ﬂ?m§: @@bate Hg@?gccurred by 30 'trans- pore

fusion. tabl ets, shaped as di sks, were
f dimcorhmos veddd a pladieisenieed podi(ethyleas gllycdd@nqesusﬂaapﬁ dbiadjuvant (i.e.,
an obl ate spheroid as a result of the build-up o0

an ingredigipt H\é}]lclhvayeagqs gffp&tn&n@@é o aatipdeviegy éﬁ@iereﬁeﬁvglﬁ g?)\@ces) as a means to
enhanQé ﬁl\é' ﬁékrﬂ@ab@htgt%ﬁﬁﬁ)utgﬂ iHeBrsE tptlzﬂﬁmsefr%é‘yeoe AERGE ALE grmhﬁ serve to aid

be expeéected, “the osnotic force decr ased Wi t
film folmartleaandl diehey ddcscast p&EGabidingt empropdine ndmvedly G desiablesin polymer

paint ggz;ti%\é\sqnv\\%s $oted that the leachin g of PEG acted to increase the permeability of (ethyl

30



10

15

20

25

30

to be inbi bed through the hydrated polymer; whilst the
porosity resulting fromthe coating dissolving 29 WO

wWQe@7ni®e0O74 PCT/ US2007/ 072052 at hi gher | evel BCDUSTBA72052
content (20 to 40% allowed the pressure to be

cellulag‘e?\s/igi Ve]gﬁegé]@t?ggg{sﬁvgn\%q PE& @Wlﬁ%h/ﬁyﬂw(%%ﬁlg the Sorosuy, %owever the films
retaméd ﬂféﬁnﬁﬂ% @Mﬁé)tlets h&t@%ﬁﬁ@t%?g @t utaﬁg)oﬁl Jffefee&alt teS @A JV% deduced that the

g., KCl an | owed t he cal cul atlon of
enhanp@hattuoxfélqmgzmmmkdb@ stais apetuit shotfestipe dmrﬂ@e amdnckness caused by
ns-.por.e .di f fusi on ont rel ease
the PILG ARG Fyifu' EEnGR AR e PpBE Byl Se PETRARTSY pegippit area as
functivRSf timeheasied r&@pl@cﬂrtﬁl@klﬁfss exd PRG 164uady o¥es) % MWW~ 66 8howing a linear
di ffusion due to the generation of only a | ow pore
relatignghipdietverendhe sﬂte eft peampasiodi ang refiprpovkfilmpbickness clysrmpadied for a
(FlcklgxgjnﬁI d.ltﬁ)%t cﬁf’r ﬁg )élt gp%lrty m?cglggiﬁlr% in aﬁlé)%b%gféeeoug gier%‘ébr;mee Extrapolation

of thetlimeamglbm, of ﬂthgkap\hls tcaﬂhd tigsaxtid gavp pogitingintédkbepts gheie time axis: the
Ioadln s of PEG the hydrated filmwas nore porous

magnigude qfaghich degrepsehiowairdsse Pvdssredsing fllmﬁﬁ@@eS%Fb?ﬁéagﬁnglng lag
e R SRR oA RUTRLRS RGO PRy b APRRLA Bl s o
experinging &be flowed hhm day andialgstio floev mfﬁheHE@) rmdhthmts thehasre usual lag time

. al sp_been reported_.for mcraoca contal . a
duingg G TG RIBT RSP ¢ PERBHGITS HITE U KO T, e . when used as a
permda8Y kE&Sdd IM%QQ% ltag ignels MRS B pinARUIof BSs %?f&&%%MgY bhtBwas noted that

nost conmon of e devices for controlling the
caffeipeedubitedof lompﬁg@tloﬂrmeﬁlm@tpmgmsm;tymb@r@athgtethtshw amoea feature of aniline

perm&gof e epe it @ BRI Fio R ainigs b SSRhE o

hirgb edegageaddia@budnts 61e&iylifophb®in) MBIX dERIcds BasHeen ili@stigated. Tt
menbrane of a reservoir device. In such a device the

was thppghiobaiderastagtrmay glarqasebtﬂle dediogedangeorrahtesierivitiye thereof, release

|
rate b? IE}IS@@E&SS&)? y%lecéq{aa;ﬁﬁﬁ{s g %&1 43 %ﬁgsgﬁ%+ e(gzlfmoﬂg{?%d &Bttﬁﬁﬂty to the
dlssolpﬁbryﬁiem/admniqum poreife@matioys zdteSﬁlD biiturfantaat lepaditg. ngr th'Eh@stem studied

dosage rel ease properties 20 of nonalithic devic
U P
(E drﬁ%w Re 18%5@%8@&@%@%%8%)3@%9%?1} flugpipgolqnys the drug, and a range of

surfa WMﬁclugéd tﬁaﬁﬁ{ﬁ}o&a Weﬁ g of %é MBlet 1'8& Ecﬁﬁ{l%z a gsrtlta{]lﬁneprovement in

po yner matrix or the cas porous matr ,
drug Iskehsstt(lmphymgltlmt theackhsekwasshffusiony mthwrtt]hanrdmshbltlpa,rdomrbl&ds although the

effect(vs(aa gégagff.r Qk ?drgg(l?@ e]?:% %I?atnﬁgﬁl %g%gtlg[e& L gb‘f I Igtﬁl}l?# E{q\%\lgnce on release was

by thdsk kiractRP@RdeaL n%lre wbiebRefue th ety S 240 ra@smpzfon§ i$ ¥etmatrix
or derivative thereof, is dispersed in the polymer or

allowmgsﬂsfcdlssehltuon mddwnp @¢05z$ﬁetp withgr thlematltl&é&mgyf obvignurglevagce to a study

9% one Lvati v. :
of lateithélPleso 2hlch L htbg s1r11(te ease rmaceu 1 ﬁ(folaglﬁg go tﬁle gase with which a

polyni&e Td’d@@ﬂn&ﬁbé pfephiae vﬁﬂﬁﬁ@ﬂé@taﬁ?ﬂt asR@F)S&)i -to Aﬁrfzibtzﬁiﬁ@fee leferences were
| oadi ngs (5 to 10% WV), the release nechanism wll

foundstveesiphe e E«aymyrSt mélﬂmrég élwd%}ldé#gltc A shaveing greraetiqns hetween the
amomtcn?'ilétﬁg g %taﬁ ar{dllﬁ’u g e[\flllscx‘x? % to 'El%édcﬁ& rﬁ%olg%l u%ternary

salt or |vat|ve her eor 081 sUCh cavities
annndmmhlmmkhmﬁépmMH&ron1the enV|ronnent I ncreasing the

rate of release of the drug{ 30 I't is common to add a

plRBPPEIfeEVIGEs CRNSISAL 96 R PO B /id‘é%’em@qrwpseji in g polymer containing no
drug Ay éx‘fi'&t Sty a &Rflc%%alé\é@ﬂ&nﬂ:tedefrom a o'uE‘ Eﬁ&qgﬁﬁiatﬂéﬁg, QHH was found to

I ncreases effectiveness), to matrix devic
give zegs@dunicleastely diffsyionsf dlf:ﬂb@g]ﬁromhe core through the shell. Similarly, a polymer

core containing the drug has been produced, but coated this with a shell that was eroded by the
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enhance the perneability (although, in contrast,
pl asticiser may be fugitive, and sinply serve to aid

wo doms@r4rat i on and, hence, decrease perneabi | P€TUS20a7/072052
property normally nore desirable in polyner pai nt

gastri¢ gl%}td:,] @'Hé}féé‘elo{ W?%&%gaﬁgr\?%ﬁ fIBFI? '1!8 2 aggelv\ijnear% <’f-lunctlon of the rate
hmltugé)@iyugég(y&cefﬁfdﬂ%g Ql%?s(hgﬁ)zgﬁizmvé‘i@él!y BkRelorfal Io'Me shell thickness,

Iinearly as a function of PEG | oadi ng by i ncreasi ng
whereah ghepoleasi froym theowes alone whefduint te dearetsaivatadinndei r

barrieg pro .tiaa? not permtting the transport of

el ectrot yte. educed that the enhancenent of

t hMdthodRg6MBaRidphfayioWds helfovd nfi@dshHeredf( niib@b&idREY Wil the drug
decrease in thickness caused by the PEG | eaching.

disperyed & theyspheid ndel, andovsophishly perous meatdxniypeanicyaspPhrehEgistosponges’)

t ' ' fi -

v SRS ARt B WBHLO0, Al PR B0 borymer i
ethangl Ohadsllmowm@aar |theedtinol défhatd Groghihp chetsi@edroplee tb ddage a highly

of per nmeation and reciprocal filmthickness, as
porougpayéicteed for a (Fickian) sol ution-diffusion type

t .

T O P e R e o TPIARACE eapolieploro-methane
containieg the dmgaamdspogmm @m@oﬁmn@mtmwmen elps £0mredtahentdlsmm containing the

|tude i ch decreased towar zer o
dispeigid ROIER S oF TR ERAGEEeT FHEBE AR o A G e the ethanol (a
good §d1VES fdﬁﬁ@?@?ﬁl%f)tf%ﬁ@ dlﬁu%&%ﬂ&%’i%ﬁlg DR af WR surface of the droplet to
di f fusi ona | ows during the early stages of the
give aeh(apéslnqﬂ@dpal(tmfeenklogmgdhe tiug, didyolieed inmhe diflkdorankashane o this point, a gas
and al so

phasegialcR i £ Re: Rty SR R BT E s e ing frpen the shel,

was obSerfdi tb Gubele WP the GaFth& dfahe W&%Bus«lﬁlﬁ@e ThedollPRIsPR&B at reduced pressure,
showed negative lag tinmnes. expl anation of this was

then fflk«;ﬁtm&bwtﬁg whigh cquid beeminyee &y eipgriod ehdmyégnd Nexdinpaetpund in the
water?hA &\g%gs%& stseoo?gh gcgréélpﬁ&% (Vg%] IQ flﬁagm%éﬁ'&p‘ggé&g%wj%éﬁ@&g for use in the
stomathr ough pol yet hyl ene filns which showed a siml ar

negative tine Iag{ The effects of added surfactants on

(hydr ofhobi Eendetdeyicgdyi ces has been investigated. It

was L ughtiad SbE BEARA0L Y% RS &b RRtid ,b

ydrglocog% 5 hgl?é%\ S ]t’t orgdse@vgtaﬁvg&?ﬁepeogu erpe‘fscse%\nstse etc., by means

of an estrdinygd t(vrm)éy(p@skutdj Iesatenia(:ehanrm pr¢payed bmaceasesjemulswn

oublllstlon ved "wett abi |
polymie B St Pedrtips RSN Regrddbioleh agicy xchange resin such
that thregﬁﬁjntler ehd gf%{@%@%nb&@a hé Mdir sEORg AdAE fenslotd §et1ﬁJ@Htﬁ95e the release
Eudr ag |t(r% RL 100 and RS 100 pl astici sed by
Ofthesimg)bxlurdrolmlﬁm thprgédmkas the drug, and a range of
S ants) i cl uded gt I nprov ttin
ye C}b %n %t af:igadz tr?l poli] mer%rafl Fsolmnop I &eésnlganvtevt\/)%en Sy egsued with a

pendehﬁdi@g%&a&lieﬂpth’d ﬂageatdllagroﬁmaxre&h@q&epaﬁ@&th@irfofm}sdd@m e forms in which the
rat her than dissolution, controlled), although t

drug ig ppend toelj ogprenatible Fobyme yraalghbilg eberrRsaltbﬁa% e Ry @pb@nl@xqrydes prepared
rom AL DR R LOE) VSR LR 155 Db

methadecol o tchtvnidefand dHessodipin @it melthdxlye)elmﬁcr zhcxd)%rahi;ede fig'm a matrix with
t he di ssol ution medi um access to within the matr

a secopfipglymer Grudspgji dis) WRIcBelfrsed thy dug pRigydroppis B eaync fluid. The use of
polynfehlc @%hi‘fﬁ)a%ps ﬂ]lﬁ’ﬂfe fQIeus%Lé' tc%*?fe?s § haﬁﬂﬁ:reﬁ%‘? Hﬁﬁrﬁ:@lhas ztﬂso been described.

coatings, due t he ease wth Ich a polyner

may beSprepMncAﬁhﬂs surfactant as opposed to

S act ant -free. rences

&ﬂ 688|C9%}g§ conwtﬂflp eg}sqlﬁeep mplgg{l‘{/}zlngly egﬂlgmeﬁsgare carboxylated
I nteractions between the anionic/cationic surfactant

and drug. This was ascribedz2to the differing I evels of

quat er nary
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30 amoni umions on the polynmer. Conposite devices
consisting of a polyner/drug matrix coated in a

wW@eioyiero7£ont ai ning no drug al so exi st. Such BCTIES100®072052
was constructed from aqueous Eudragit(r) | ati ces, and

was fou |ve zero order r ) as ) i ffusion of .
and infgiact &WFES 19 rHt it gpager FHPM% ﬁ‘é&%’ﬁ gen Pty ) lonjse causing
swemlagl &ra%{sow@@g& thOPS ?fn@f @baﬁﬁ?s éil'h%ﬂer@i%%e pee@e,@lg%@weﬁgm intact in the
but coated this wfth a shelT that was eroded by the 31
acidic\Wov2@OT¢nt Sf)(thtOP@Th Useom Db te dggﬁromdhlfs leavidonnéng or the stomach
ate of as he dr was found | atively
from i KEuS! 1 % RSy Sin i Fror Rl en) RHRpdi o S sl
pr ocesg, t hr @salvtichBy sb@irbllecedélidegver sel y proportional
to the shell thickness, whereas the release fromthe
c dhe oaneiEPYAR IFHUHY to@ rewsYindevieq s centpias ag osmotic agent (e.g., the
actlvel\gggﬁt il @EI? Fo%ﬁl) ?vhlvﬁlt zn:?so %gbﬁ: \D&}%ﬁitﬁﬂ ‘:t'lﬁei‘:lstul %ﬂnc? Lg Iﬁ%d P Wia a semi-

permddbl%@ﬁe’rﬁlﬁdnd Su&lhzﬁd@@d’beézﬂleﬁ tiselementaindosad osio phn@h Ihys been described.
por ous matri x- type meOSphereS mcro spon

Presswa%gq@e%dd%l&m.ﬂafe#vwm@lﬁh Eqreespféﬁ fiveigpd %‘?%‘%\‘F 8gVig§ via an orifice
(of a s‘i*idécfe@ ngE@g) ﬁlﬁﬁm?s'eléglu?éqﬁfﬂaﬁlo}f kil t ev@ﬂ AL buf up of a hydrostatic

ti'on to water, the ethanol use rom-t
pressieerhbgi whichl hepthe effettofldeavasing ﬂmeg)hllnytlc PELOuS ar[lhafltan ging the dimensions

10 . The hpol ] o pher e e f d by arin
(volugi) 4 seske bOPERGNF AN EHIbF BB e e A Rt nd there is an
excesSbti1iaNchiRaH TBlutioNinRRUAA VA, tHh IhdVRi@Ee ratdefalRId¥RMant delivering a
an enul si on containing the dispersed

volumgaiqyatetp tlaly vdimo oy ervenpaptakel es, by a coacervati on-type
Phe porymer ) Eledtscally smefaed sSaedesienr i ng pol yner a
t
R)Fotn%ﬁ{hécacgeﬁé %E) 1815\2-:806?% gﬁh%tﬁcé‘,ﬁgla% gbl&? d&?t:] %{:ﬁ I&ﬁllcl:hes%velled when, for

exampib cdnl esternE tehanecal Aimilhs s/apappiied, @ugiag ahapdeds @ HOThe release could be
di chl or onet hane, was generated within the particle

modu{gtgde Ry therqugienty &Vﬂ%@ H‘&S%tﬂ‘? Bleme préllshel 1, was

observgd toﬁggf to the surface of the aqueous
phase. "The %phere at reduced pressure, then

f Hy’dﬁ%el’é" ﬂntal aW?sfe %’i a n¥bENO AR ELRA o Eﬁl‘i@‘ﬁ%gs t?ﬁla@dlﬁ@l’f {0Qfeir use in drug

of “dryi ng. drug was found int wat er .
Ianewg@ess@ﬂcmﬁexbﬂm¢$emhvaﬂm5ﬁhénegﬂmnsea@ f|0atlng drug

deI|very devices for yse in t?g éonach
IL - pevdenprtiraate SE‘PAO’FFé'aé%mBPn%t s @WOFIQHQ%O%@‘*&PM?EIOH

T U T

nanop@fictiiatd ieprdxes p@rﬁp@lsnmn @ELPROESp @it sSif@aproRe yiviid ahadffetive average
has been devel oped. These | atices when passed through

particlersizeqy lesg éll‘?é]r?é’@u?w g aiachpretexally fi'h]éasé ng‘, REFace ﬁ‘alblhzgr adsorbed on or

a$ocggg> e &gqy to their strong acid formcoul d
-cat al yse' e 8l ease 25 of the drug by

hy\‘dll’vﬁlitygds of efe ﬂah@pa&ﬁ&lﬂﬁte Intaprtox ek S0 sENE ob BRMnAdntids A€ Bompared to
to polyners, and al so nononers have been synt hesi zed

convefipl glonpungpHticyg r selphidiredidosteariorms eh paHOXINB U PEt are not
hmltealt(§ ctlpgrﬁﬁ?eﬁr ‘t%eﬁl)lét I%? bihef Mld%%@é%efohﬁ s[%8; 2'9 sﬂgﬂé‘rtﬁots& of drug required to

obtain the same pharmacological effect; (3) increased bioavailability; (4) substantially similar
pharmacokinetic profiles of the naproxen compositions when administered in the fed versus the
fasted state; (5) bioequivalency of the naproxen compositions when administered in the fed versus the

fasted state; (6) an increased rate of dissolution for the naproxen compositions; and (7) the naproxen
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drug is bound to a bioconpatible polynmer by a labile

chem cal bond e.g., polyanhydrides prepared from a
waewstistont ed anhydride (itself prepared by rearCT/mg20ar072052

acid chloride with the drug: 30 nethacryl oyl chloride

and the sodium salt of nefhoxy benzoic ac
comppigigns i 3¢ Mt L OWUpHIoTaV R 8@%'&%&?&@?8 Essglﬁ ARgieppyention and
treatnﬁh)omtaf&hvé@érﬁﬁm the drug on hydrolysis in gastric
luid. The use of polyneric Schiff bases suitable for
u?he pses@alifveatisn oo ph:zhldcmnalﬂplaﬂahla&nmape&eh&@n@bstloﬁxetﬁgether with

descri bed. ter fil Enteric coatings ﬁons
one OO ASEAYICH %wi:%}%? AECEPRDISi CHIGTS, ARSI e i3 @llectively
referr&f"fobég)&{}rﬁhe e1"he %g g@ﬁ&%yaﬂ 20 @&%ﬂﬁ&&i f&%%%{a@ ?@&%n%‘g , intravenous,
Interact (swel ery little wth water at |ow pH
intranwiscdlst, oasu‘dqu@hecpjsl) tolnad apmluylmaatrpnum polsk hqaiqls bln@rosol form, vaginal, nasal,
e 24 9 B S PR SR, Mo or o
admir@MiioR§ ABA thedfket he st omach (protecting either the drug
fromthis environnent or the stomach fromthe drug),
bt p@&r@ﬂsigsﬂg@éomm of the IW@omlsl@aﬂOihdeiomifpr@mméth@ugh any
pharrr%??%icgﬁ? géc n,Btable dosz%ﬁe%rm £an ge Pt)élézgrgc%)femp&ar\y gS%eaSge }-or?ns include, but
are not Ofitad S taMEtQ shmlies, sageny, Idzends, pdwkiers, ?ﬂl& ] dt%raaﬂ&i’s,t andnthe solid dosage
salt form) which acts to inbibe water fromthe .
form %rheotﬂwmgpﬁe@faﬁhm@kt 4on28 Eprm. C@@fﬂ@&ﬂp@aw@&mggﬁ@m lyophilized
donsPA, B SSRGS LTSI TR PURR, e o
form, dex¢Cenmédisth réledse aad thardlet irvleasageontge doitm,afr atdombilewion ehereof. A

n orifice 10 (of a size designed to mnimse
SOhdé‘bgFlE%éetcfP‘F‘F‘E}%tﬂ%’rﬂSP fr<t preventing the build-up of a
hytgle @Rk &t iifvenfbeR FLESHEE AL sBASallREnBbAE %E se@fforth below and
decreasing the osnotic pressure and changing t
throughquethsmpp]gcau{mol ums} of the device). Wil st the
t he ns. const a

| nd
¢ HoF P clffeE et B dE e’ o SR PR G PEar PR fEqoout 50% of the

nanoﬁahﬁ;umeé/haqa@@xemﬁﬂmmehaw@la@% Qf Iedt thah @BBUTHOG ARS bRARLeight or by other
delivering a volume equal to the volume of sol vent

suitablymggsareniat wchmlqé@fq:g caichys 8y velume: sembes) etad.ewlravingasyred by, for

exam}'ﬁ\)fb ns%ldlntleh Itacﬁolny g(ftﬂ)%vv\%eonb %E%t\%glr eHr(ajl gﬁn ér’lpsec?gscop%, hgn_pfcattenng, disk
centnﬁfga&dﬁ &hﬁl atheeteenﬁlqu@ainowl tothdes onelsll apfeiagdl, causi ng a
change |n pH. The rel ease could be nodul ated, b

?F% er@yn\” qlg)@uta vrju|b§a]ln[iq:rétop@ 1o @@@om Q,ffqrfh@arygskﬂ in tli]le art and will
vary tE’X C ald%g JEJ?( ﬁltﬁe Jdnfé% fh 911 ¢ Gell Li:g)ﬁl%fe gt uses of the term which

|ons In ad itron tot use 1n
are nod letgr tor[Etsrolns: eﬁo@magy skild arf theemtrmﬁmt thé emges,in ahdichviaisied "about” will
' Nanoparti cul ate Naproxen

"soft' i
mean g8 i Bj#S At e ustlﬁgo eﬁfﬁlﬁ&ﬁﬂﬂﬂaﬁgﬁr@f the Invention The

CARRSH hdrOiSwiff refdtendenY 8AbicApRRER bhﬁ%le@ "stable" means that the particles
nanopart|CU|ate napr oxen COHpOSItlon

do nonzppogaatly Hatcadae nlaqggdnmﬂatmimrp@cslmﬂpatrtlebmpracges forces or otherwise
particl.es of , gxXxen navin ve avera .
1ncrear§%}n[ I?aé{ <gle g]izge%gzﬁ)rlef ecggn?tﬁsa Ilfuglﬁ F%%%qq?ﬂeaq{dnore oF thezfgllowm g
paraniefe®d: € 1 Ak Yardiclek @8 %bt AipReably A6Ecuta bt hdod@heratdsiie Re tht@Particle
or
attractive forces or otherwise significantly increase in particle size over time; (2) the physical
structure of the particles is not altered over time, such as by conversion from an amorphous phase to

a crystalline phase; (3) the particles are chemically stable; and/or (4) where the naproxen or a salt or
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associated with the surface of the drug. Advantages of
t he nanoparti cul at e naproxen conpositions of the

WO pwensioeh as conpared to conventional, PCT/US2007/072052
non- nanoparticulate or sol ubili zed dosage forns of

derivag Heob i GreruPIce: OS5GN ST Sr 2@vey hEfigf pgint o the naproxen
pamcfé@ %@ﬁle%ﬁw&nr&% #a88pdiAcBOo Ok Bldied By HABE.

phar macol ogi cal effect; (3) increased bioavailability;

(4he smrtmstcamqnabngl” si 'molnaranolfmaudac okiiveetgent” phdt ke amfctive agent

t.he C 0Si t en iste in the fe
whieh 5 S fRRERET SR S B S g Gtk iaF oh iy Gy g ab i 2000 .
Nanopéxe Acte@dpesis tak aSnsd R Rei M TUnSdfRkcade hverideaftade size of less than
versus the fasted state; (6) an increased rate of
about@d0@@8mut i on for the naproxen conpositions; and (7) the
n n.w QZf 4 .P / - il
CaRe e RV g el ARt SNt b R R Sy dpvine a sotubitiy in
water 8€ leby/@aagiesut 30 ug@rhl)lless thah hBOLﬂQG\tEgﬁnl il,0ks atineh abbiuiteld ri@Mdl, or less than
of infective conditions. The present invention also
aboutil fag/files nanopartlculate naproxen conpositions
t "
ncaant o Be pRERe e AREICARTHENNE SPIMAL hPhEah ik drug dosase
that poeidee diei spadifyc ﬁharmﬁ@:rlo @chl topassedar whiel e dflh’@ls administered in a significant

Jtlons C fornmul ated for parenta ectio
numbgPTRObIcE 8 SeFggaseh TP Gt BB s s gatal ettectve
amouf¥ ¢¥la REFTHAL BlauafihiSRrddno 3 Phttlulak 'sﬁl:&jécg in @padehas Mstah& W not always

vaglnal nasal, rectal, ocular, l[ocal (powders,
be effestivene m‘:gtmgdhe q®rgb@gns/dgw@sm|desqr]bpd h@negt, evanghough such dosage is deemed

to be 4 {HelPBRIcah PR s Mgk Bese ol SR ont T on e &

sal.i d pesfepRdiCHarhctetit i@ theNindfarfbdateaNarok&Chinpositions of the
accept abl e gdpaagd@nf Or m can be utilized. Exenplary

solid dosage forms include, but are not limted to,
t abl et ca zenges, powders, pills,
or gr azlul espﬁll&%ﬁ%%e so?ﬁ%bldo’gage formcan be, for
edaaphpagichast napRixen tasageiohosithe aveihticl dx@ibitriatresse bioavailability,
dosage forn1 Iyophlllzed dosage forn1 del ayed rel ease
and re@[&ggg@a FrdeseseRicanpaigd e P’é%%‘é)ndﬁ%té)é‘é figy ﬁf‘n?ﬂﬂﬁé%}ﬁt? gaproxen
formdiflgase dosage form mxed inmedi ate rel ease and
control l ed rel ease dosage form or a conbination
t hereo2. A ImpsovddPhivswcbkivetit Profikesi| ati on is

preferred. The present invention is described here
I G A BEMRS PRI Al B Y B DR G, SHERIVE thereof,
compbdHiH4AAOHe atcfé@lrzﬁﬂ@bh&ﬁﬂab&ﬁnet%%oﬁl@r%en%ﬁﬁﬁﬁﬁk&@ to mammalian subjects.
average particle size," as used herein, nmeans that at
The dpseable phsvnacosossio prafieot thaomaesifiens cemprisagrmoresaen includes but is not
hmlteﬁ% g(;f g?“‘"b v aoxseln;\%h%nu:«ilsltsg R t agpslzgsgﬁéaﬁéfn% nqgnggﬁghra a%bject following

admuﬁﬁra@lon tRAGH pﬁerWy%ﬂaﬁﬁhaﬂlﬁm&, fofh Gen-navdpaniciR@sti@dlation of the
by, for exanpl e, sedinmentation flow fractionation,

same BRSO, adinettered anthe pae dessesmpd/or (Y AGtfperapigren, when assayed in

the pl n*?zl(of a I?QIIHE‘{ F F‘Q%ﬂj% golgfé]&?p é’ g&é}ﬁfmstt ﬁ(ﬂ'g ! ?ssprgf'agga\gﬂrt g},rgater than the AUC

ose use rern
for a neintdanbgarticudee sdromathtioy optesams nafprogerd iadministsiet lat thersatb@osage; and/or
art and will vary to sone extent dependi ng upon_ the

(3)a %@nf%wpﬁoeiewhm aptaypd i dig glasme of gapaanmplian aieciiollpping
admnﬁﬁfa@ﬂo}’l\ﬁhthms preferably less than the Tpax for a non-nanoparticulate formulation of the

same naproxen, administered at the same dosage. The desirable pharmacokinetic profile, as used

herein, is the pharmacokinetic profile measured after the initial dose of naproxen or a salt or
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25 are not clear to persons of ordinary skill in the
art given the context in which it is used, "about"
wowdoz/1seeean up to plus or mnus 10% of the parPCT/UBZNN7/072052
term As used herein with reference to stable naproxen
artlckg , "stable" neans that the particles do not
derivatlys thet¢olp| v £l occul ate or aggl onerate due to
|t Sﬁé’éﬁﬁdcﬁﬂngnta& E&ﬁ éélﬁfﬁq SR nfo %&Mhlﬁ% nabfSXER @%Kibits in
in particle size. e" connot es, IS no
compiuptive plirmacamestio rtesm)g ewdatfa ltdmenafn@par@wlatg fanyatiemefi the same naproxen,

th arti Ies do.not appr.ec cul ate or
admiri et AEHRS b Gide e po PR S AP et BOE Y Gy aharygbout 80%, nor
greate@tHaf ram)&em% a1 %ba@nhalyahoa%(%s&)t lgfeafe@ fah @b&ut SO%E n6VEEater than
tinme; t he sical structure of the partlcles S

about 4@, a@ttgeaé@r tb%abctwt AR% . Befcicaey thin dherl &1 %i M eagantiagn about 20%, not
rp S I

greategalﬁ? ia%?lgtslﬂg):gl%g Itegter gr]a]% }léglﬁtalé)l% 3. N gggﬁgﬁe tﬁg?l)l \/\#{HS 5%{ %f the Tmax
exhibh@pbpthe ﬁhoﬁmaﬁolﬁ@ﬂldulalé na;;kowa 30Qulafi5N07 4

PCT/ US2007/ 072052 derivative thereof has not been

s i[rbjireqtlnertembadin@at, ithegrostpepitian conpEboye nm@eanﬁéultateﬁ@proxen exhibits in
compdr; {w harmac Ff(ln rtf(:js)t(len Elaz{ rtlolncnae% arﬁcﬁlg% L& at I

PyRd anopaﬁi Sreseofe e preseﬁ&plnven%lon 2 Cef

adminig@red @ntht 9Aak doQike, 0N MARBAALL legdt bBé R 589, th%as’i@BdS\It"lOO% at least
shall nean an active agent which is solubilized or

about A Bhalasst abpus PPA%: ivieishpleaunda0 fantlrest abayit SA0%f at least about 600%, at
least &b ﬁ@&(ﬁ)r% a[t1 %’3}5 gtt %()%@O%t t a%om% at 1eﬁ§{|aﬁgﬁ l%bb/ &t least about

ag ents das | ne eréin ave an e ecti ve aver ag
1 IOO%ﬁaﬂleaStl aosi PO al lesss abhduah30GEb,ait 1eaRCHOu 00 Th et lp:lnsit as@ut 1500%, at

i ter splubls ;
I T NN N T
the Cgageﬂﬁﬁl’fgd'bﬁ 88 foi- H%p@ﬁﬁﬂfat@l@ap?&(emfonﬁlﬁé\’@oﬂ han about 10

, | ess than  about . 10 As used herein,
t lﬁteyephma@er embalimpet thewahippmebﬁ eoﬂnpmsng poamipartginkdtd naproxen exhibits

in co%?tﬁg t gig?,c(% n%ﬁé%gg%gqg 39{%\%}%\{%&5%%9%F Egrn}uéatlon of the same
naproREiTaBinslife@d at the darhik gBéafgb CaA UCNMIBIR[s @ fleaStdboBEL % | 41 least about 50%,
need of such treatnment. i s enphasi zed that a

at least PequaB& %t hidedst gbost 1 Q% s astabonn2ogt, sblegt abPUHA% 8 least sbou
175% zgtq]?ask Sb tSﬁ(i)ébhat%ez{% zrﬂ;olu? E&%% astlf%s? %:bto\l/ﬁeg?(ﬁ%’ta? rleats{: zﬁ)ouf %75 %, at least

about@oo%l b 1@mé@blﬁeaS%$atde§s@ abedoher &ilast &R 45(b%uzgheatit1§m)ut 500%, at
dosa is deened 15 to be a therapeuticall effective
least %U%to%)w {qq@tsa@oglf 6(&% |ag leiaﬁ a{bH@t 0, aAlea:Fj plétr7r08% at least about

750%%%5%? Etlfd'u't §6(§‘%Satq as[ %u't\'éﬁ’(% 3&41&%9%%5‘?9(5\@;@ dzﬁ)f&@t about 950%, at least
OSItIOﬂS of vention 1 ncrease
about B()maatllaist hbduy 1%',hee leaarnahpar t 100G, at astapboxid0%, or at least about

fornul e i nvention exhibit |ncreased

1200%2iates paseipy /ﬁF egﬁWéedrté‘/q F PRN-SRRIAAEICULS BYPrgeen formulation.
COBA! &HbILBmPA FthCRARYEYN BRA , JFAApRABY Rt a‘ééél 84 fh the plasma of the
naproxen formulations. 2. |npr oved Phar macoki net| o

mamrHofi shbﬁctThelessrth@mhoom & goupB houdel qﬂan@pdnommﬁntsa@fehe invention, the

‘max orf]a Igrggi(gnnls less than a% ut (9 flou(%se rlf':s\é altlan a%oup 5e flours ,'less than about 4 hours, less

fQ[ﬂe Same naproxen,

than about 3 hours, less than about 2 hours, less than about 1 hour, or less than about 30 minutes
after administration.
The desirable pharmacokinetic profile, as used herein, is the pharmacokinetic profile

measured after the initial dose of naproxen or a salt or derivative thereof. The compositions can be
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25 conpositions having a desirabl e pharmacoki netic

profile when adm nistered to manmal i an subjects. The
walearnsre pharmacoki netic profile of the conpPSI/UBINY072052

conpri si ng naproxen includes but is not limted to:

a Cmax for, naproxen, en assaye ma of
form at my,w ?ﬁf%&egﬁlﬁfefrbw kngyite fose 8{ i 1111%1 Eahﬁéft is
preferably qhediREmabainkREPFoThEs dfothe Naproxen Compositions of the
non- nanoparti cul ‘i‘ﬁ@enfti‘afl%’é abi Rfte@ld %{(%‘t?ﬂ! of the Subject

adm nistered at t e
napr oxen, when assaye bt gg%@%C0§ﬁ%§ﬁﬁnof a nannallan
sybject follow ng adm nistration, i.s preferabl
orl Ba B P B A PRt BB s LEPRpaeokitetc proie of
naprofié}f 1%'09§db9ﬁn9511§1 ﬁf’ec&ﬁr@ tH@erCBi‘Q%te@sqgfb REgLesied 1@§es@1ﬁ§the
sanme dosage; and for naproxen,
comp8S6aY ethid Mehhieth MASKEs % s@bﬁ&mhifﬂaﬁ*erﬁ:@ ki el qﬁaﬁahbow dM@g absorbed or
adm nistration, that is preferably | ess than the Tmax
the rafeopf dgugy @hsmﬁrwp\ﬁhm banapepaftuintd BANreFPngonpRéitiogpye administered in the
Dy ni stered at the sane dosage. The
faiw%QR ﬁg%fe g g%nacoklnetlc profile, as used 35 herein,
| Behéférs phadorage k@rﬁﬁkﬂlﬁckpﬁu@ﬁﬂahtﬁalmﬁuﬁﬁds t&h%feﬁbcttdf €ood, include an
initial dose of nagroxen or a salt or
increasq) AN RISOIFPAVPEERCEISDO0Y BPrasDe suhisdt G%I?Plﬂf’é‘c? [ feotbieftfloes not need to
ensurOfhGt & gf(i-:'t H% a dBsEQRP §v'1t§1' E%l&%ﬂpfobé ' s B significant, as with poor
nanoparti cul ate naproxen exhibits in conparative
subjeqplcamptiaaieianatdreast és themgedidall horaditianton arhdqhetht dolg isbeing prescribed may
fornmul ati on of the sane naproxen, adm nistered at the
be obseryrd- dosage, a Tmax not greater than about 90% not

gr eat ey, t hapjgd Waléﬁ:flof 'N%ltpréxegf €8mPositibAN oM Uhvel#fith When
not greater than ) ﬁ%OFear@éijsﬂthE%Qteﬁl&Q%
ou

50% not greater t not greater than '

aBbeinvendgn Hest eng@@a@sw prhaldemwlppazrswlatn @tapr@rc@rm@mposmon in which
admmésr%raé Pg ?)? ! %%8%1%{9}1 i(bg/suebgftzc? ik ag&:g gF ale 1S tbﬁoe ({11376 t0549m1n1strat10n of
the codfpobitien Torexubjeoth Rifédedatby t he non-nanoparticul ate

naproxen formul ati on. I n_another enbodi ment, the
aﬁﬁégqun?ﬁ i absorntisind g UO i S operftthe nanepartisulsiegiagppxen compositions of

the in%ﬁtﬁhﬁ \IJI'?CI’I aﬁmﬂlgtel%aq;ﬁ)ﬁlre‘%d Ve% Lghtﬁ‘é fﬁ@t‘ég %ﬁa&ekfef: r£ﬁ2 Es 188 than about 60%,
Wt non- nanopartl cul at e or mu tron O teiwe ane
less tlraambolxteirj %, lesd mhami abber Bide desstthan saed 30 slegetha@alidmax 0%, less than about
which is at | east abo%t 50% at | east about % at

I 10
35%, ean iin R0 G094 AP o dEO RO 2 k- I eiBin alsid 5% less than
about‘i@@o/ Ges@thah 8BSkt @p%tleé%@abaﬁt igast about 600% at

|'east about 700% | east about 800% at |east about
90Dofe exhbddeasit Qibhﬂmvdrﬁ@m%heanvdneas ena@ipguasses taDPOHitiarts comprising a
| east about 1200%. t 1300% at St . :
nanopalagﬂ{atei%ﬁwen,a\y qr g §{ti {?‘%10118 /QCOIQPOS}_%OI] t8 &Sspﬁ‘]gﬁtdﬁta fasted state is
bloeqﬂi%l@l%to admlragtioRbomt cdrhP&Honab al sﬁ@ﬁét iRR o8 std8ARYurtRllar as defined
| east about 1900% greater than the Crax exhi bited
by Crds»yantih’eUG @nidelneseayan uthaileS régedaxed Privg Adimiaisirgien dnd the
corre 8?%n %IPOCGPL?ISI {entégﬁk }/o§encygﬁlr\1/&g ndelt:rlnlg goﬁrr%gf% 1<§ehn9s Ao products or
methddb afe@@‘daﬂ&ivla%ht 3 tﬁe‘?«gﬂ% agnfiddnbe Bntd104ls (@D @@@KUCQ@H% are between 0.80
formul ati on of the sane naproxen, admnistered at the
to 1.28 4 e HS3BERNCHNARDC! 1HVEAL @é)l%ﬁquwe};@ﬁe Ep aegulgigngpuggoses). To show
7
blOCqu gg]?}olcg?eqwéfglgt% &%45 g%gotn (%éﬁltl@hsllg%&?atng tt%kﬁﬁl{)pe s EMEA
guidelireasthe 80BUET foﬂ.ZKBI% maztt be éta@\teemb@()tto 2006%nd atie 9a €1 fab@ut must between
0.70 2@5% at | east about 250% at |east about 275% at
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about 300% at |east about 350% at |east about 400%

at | east about 450% at | east about 500% at | east
wWabwats®30% at | east about 600% at | east aboPET/65D0G/072052

at | east about 700% at |east about 750% at | east

about 800% _at | east_ahout 850% at |east about 900% .

at | ea?t ab&ﬁsob“’/’(ﬁ%l’r&?‘?‘fsé%‘?e fBP‘&B‘&HﬁE@W}o‘(’%o It'é%\l‘l"ent‘on

aguihaddpalitulaat ndpedeh BRPUYLidAOG e Alveh®@Sdre BRPYLed to have

1150% or at |east about 1200% greater than the AUC
unexpesthdllyidradatinydis sedutivorprofalne fRapid disdoduteondpn edmmistered active agent is

formul ati on. . one _enmpodi t. of the inventio t he
preferyfi M B Disshioh KengAT o Bady ater et pEERb i erpriE?
bioaVARABIRYy 80 iApBLEHe didsSluli&s SrobitahdMRONLi1 il oRBRMapRxen, it would b
1Om{?gur s.y Inloftﬁ%zr en‘égdiurlren?rg 1of the@dil\llnlverlltt' 8n, thg xen, it would be
useful tdacehsathp dogsrdisssldties so thran @bbiutttad hieuelsclodees $0@%an
ahout 5 hours, less than.about 4 hours, |less. 3Q than . . )
B aroRGUTEtpo-BREs phaR SRgen DRHPY ey €8 G luion Profil in which
withidResit SlmiRs.at Rastl B8t 109801 BBRYMp3Htih Wi &SIvedf h&ther embodiments of
adm ni stration. The desirabl e pharnacokinetic profile,
the inyeniigredt lvestapout 3080 oha lgasbabont dRored npproperogdmposition is dissolved within
sl AR 470 S 5o SRR, BBy Bi 0,  en
abou 287 | &k 37 £boRCAY FISR nt Ab003%, biodtMdlsedtddt 8070 aifl YhewRproxen

as_described herein and as known to those of skill in ) )
compogisiog dg dissplverdnwitlpp aperd dGrninaies Fipplhs in @wthsr empadiment of the invention,

pr BRI FOUPREH 08 Ry, LIEILAAL©GBpkgs pou 107 of

naprdxegesiipogtidins dBepnpes mtithimsbdnt Iheninuteent i on enconpasses
naproxen co si.ti ons wherein the pharmagcokjnetic ) )
pEBFPIMEIo S PIREBHY AT gt B SRR LY SR B g SBgh @ dissolution
medibR8yilIGHo@cetRS VEH BfrdleRt @fisoPutfiuBRs dNARSIbd@td B ing very different
conposition. This neans that there is no substanti al
dissotlitiohgremeein gastrivguigeanti, the dfsotirtiog nadoson frepredictive dfgn vivo dissolution

rate of drug absorpt.iopn when the.nanoparticul.ate .
of a oS b FEHU AR GIS OB ok T 41 G GoP LI Fgnaiging the
surfa¥@hSdsdidnl Bufasheste st @bes MBeRedhfisatioh o 1tasaaft REINed can be carried
whi ch substantially elimnates the effect of food,
out by sp¢atigehetameirpckieastating biagp nethodcdmyenshe Rearmarppgegt) wan be used to
measiupec({.ses% uit{%g subj ect conpliance, as the subject does not
need 10 ensure that t hey are taking a dose either
Wi th o, W t RedispbadisilitylPidfilessofth@ Nabr 6@t Corposiibis of the Invention
poor subject conpliance an increase in the nedica
C acidditRnal Rhtuvhd e hijfotnt@npdsRiehef e asehliSer thlYhe compositions
15 be observed. 4. Bioequival ency of gqlador oxen ' '
redisgrsppBish thas ity effectineavargsmartie wient thagmgispesee naproxen particles is less
than Illﬂ)%t E%glcr\é%gsﬂﬁs fsré? e QS §L§%ﬁa J;]lﬁm%tpa\ff(‘)ﬂttfleo@a %f’eg compositions of
encoimpasses provi des a ranoparti cul ate naproxen
the ivenp@sditlinonrddispedle eha subdtintialbi nabpaficabtetpadicle size, then the dosage
conposition to a su%ect in a fasted state is ) )
form paydges tha Petfits yfeided By &rmaiatigy g nappereppatoddiRpeRitisife particle

size.10 @ subject in a fed state.

This is because nanoparticulate active agent compositions benefit from the small particle
size of the active agent; if the active agent does not redisperse into the small particle sizes upon
administration, then "clumps" or agglomerated active agent particles are formed, owing to the
extremely high surface free energy of the nanoparticulate system and the thermodynamic driving

force to achieve an overall reduction in free energy. With the formation of such agglomerated
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The difference in absorption (AUC) or Crax of the
nanoparti cul ate naproxen conpositions of the
WO poognsioen, when adm nistered in the fed ver SUBCT/HB2007/072052
fasted state, preferably is |ess than about 60% | ess
bout | ess .t han_about % s than about
Pam%%%/qql %%Va{lﬁ'%ﬂﬁya?fé dorgef fqregmay %gl Jo‘bf‘j?w thag opsqrgedgwith the liquid
dlspem&nf@mftthél@a{f:opméaate%av@wt 25% | ess than about
20% | ess than about 15% |ess than 25 about 10%
| Mem\}mr’thabmmpaﬂ%ﬂa&r ndpes&ntonanalaboddrivdfive thereofieompositions of the
ment of the i nvenH;g t he |nvent|on enconpasses
mVenE%‘h??gg bif figmatie &%%Heggﬂ‘?{’go ghe H%W@ﬁ%ﬁctl ACIRE B A LPI rypon
adminttfFi8h b A ThA! ieh w0R nifrah BPaBAPAS blhBfkRayS Ub] ect
In a fasted state I's bioequivalent to adm nistration
recongftutidréredspprowntin o hidreleeans adpjeoot mediaguflethas thateéfective average particle

. ul ar as define
size of Rk iRp i@ oRen PR GeIeA T Ty AW RECPAL e Dgepyg! queous
media3@n @ %ﬁf@féﬁﬁ@ 1REdi a0 BaABIt fhe dediRdabMc @t@@fg%’arﬁ@ﬂhlch form the basis
Under S. FDA gui delines, two products or nethods
for tth@rdici:\@@qwﬁ/thb @fmdla fThe ld@su@dmlpmlé nendthargrthedeght@rg representative
of R0l BT RLR RERLGER %0 Sy Bt SarL ABBpppecia canve.for

examlﬁle,gald]hla@&reyed&@[}n@ S&6tions b9 a§is sElueeGNaAY €A1€ YicildebeB#, or a
two conpounds or admi nistration conditions pursuant to

combingfigiprercofyrKch gihibie therflssired pid andignig stieggthaUC nust be

SRR RgBR 28y 8 5 et s o

slight s WRRDD b A&y gbeatddithao] Jutpi tod dPr5oln thesmafl ititheine the pH can range

pr ox npositions of the | ntion The
from ‘.H&h%ﬁaﬁel? A R eBAYBSY IGHEVET e sTeHPlsR well known
in the %ﬁeFert&psQﬁg dadific hﬁl\ﬂenas lzlﬂ CARE G &L ofAHHLBI®G. 1 91 while fasted state intestinal
di ssolutionprofile Rapi d di sSol ution of an
fluid lzed rmnnorst eregtact aboet @@é rieeiesz., lpnéfhe etddl, éChasctEasett@m of Fluids from

the Stg}ﬁlag}g L ingaT E?%{ig‘llfé){? g@nlaglgbﬁo@%?f ﬁb?. &3 hg4 BhEPR02 (1997).

dirisis ablivie@ thal £1Rf gH encPiodicineaMaide &kl thitts¥1u@bn t@ore critical than the

naproxen, it would be wuseful to increase the drug's '
specify dhsplienl comcrioAreridingly, sprippriaie pHiandaonievietngg paleestagn be obtained
throu%];lr 1 %erggﬁecon qgrr\}éeﬁ(oglg I{; S &%Saltc}ds Sr%rson%;ba%;elg esalltg\\,/%er{]%% gn mu%t}]i)le conjugate
acid-bakeopitirs $i.¢7) \ﬂé&kel‘éidafandi easdspadaidni saﬂ@%’ﬁ bt 4, ©engRstid dndpolyprotic

is dissolved. In other enbodiments of the i nvention,
ebc“@ﬂ“ﬁeﬁ%t about 30%or at |east about 40% of naproxen

Cc t | . . .

y SEPRRARE cl Sk EABIIEH: ) B APhich (THREE futch®. ranging in
conceheasin fadoubowt@2401ab abea<t 1 MaiandJNaﬁiﬂ)%lutaJinsl eagingai odricentration from

about 2)3%1 63 téhout @o]n]&g g]i(l) 1%]6’%8]?% t}mr gfblg%(safmpigo tcggg%% soof_][_@}or;ls can be, but are

not lifllEWHegboutONaU HE1 bP1e&) ‘aBéﬂﬁro EMGIC B fes Ohb&l®.001 M HCI or less,
invention, preferably at |east about 70% at | east

about &ploMt Nwl%r legts, dboats .04 D6 DaCd0B4esprbait 01084 S N d o 1e36 (9Kl mixtures

e e BEBF SRR SARET 81 O3 AP EDT VAL B RBipencae o
fastedTREHFATPIYRO 3 idab c SHdSEdnls NdvAidk td he pPUSHY BnidisHSRItHEbMNtions of the
medi um wi I | "produce two very different dissolution

PYOXH@@lrgﬂé@Olﬂ@ﬁUmwaﬁr oducts having very different
d ;
'E?ecgj tj},‘tié go%cgr{tp 1'0115e 8’f d 6‘0 g]gff%{:;l,\c/()ed) nglﬁIﬁlvslin&ig).l M ﬁ%l correspond to pH

dissoldtion ne
3, pHQl sEbpEtl] m@pectlvely Thus a 0 01 M HC1 solution simulates typical acidic conditions
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of a conposition. An exenplary dissolution nmediumis
an aqueous nedi um containing the surfactant sodi um

wo augsoosul fate at 0. 025 M Deternination of tPET/ERIOT072052
di ssol ved can be carried 20 out by spectrophotonetry.

The rotating bl ade t ho ur opean Phar npcopoei a) can .
foundyjp %Ws%%fn%%l- %n%é?i}’s‘{?ﬂlé) rltsl%dglﬁéﬁ HSH?IS%S. a ﬁé&@@@?@ﬁ&xf%ﬂ}m of the ionic
strengflf 88dditfshs PburddBrINRREANENL SRR RIAORS ¢Btrot & hAVRAAY, Ythough

An addi tional feafure of the naproxen conpositions of
concentgionmieghel than 0.4 M sty belvepdayiep 6 sitmubmsfedreendisipey wishin the human GI
such that the effective average particle size of the
redi spersed naproxen particles is |less 25 than about 2
MEREMPRiry IdHitFors Df SAIBNAIHS; BRdes oRSorhbinkfd8HR thereof, which exhibit the desired

adm ni stration the naproxen conpositions of the ,
PH andrigwiasireetliiecd but eth ras dirytedite PRospheiae agid/phpsppate salts + sodium,

] rtil . . . .
pora BB PPOLSL B SIE1 ADED LIS RRRIE el 81 nd o
salts dfi@plogid€ raibohie adidrtacmwbaiatd saltd atedipal patadstim Sidzalcidiisslts of chloride,

1I's because nanoparticul ate active, agent conpositions
and cifRet /¢ ie A herddtrad Rosaive dgalen sl of slotide active
SRSk RS HL A AR R Mk SO A At o vnion,
(redispetsadrpsin aueaggbiorskavantedr anytdtiver saitpdbiet mpdint havk es ee@ive average
formed, owng to the extremely high surface free
partlcéi:] @F@ﬁ?f ]&ss tlhﬁ ah%ﬁﬁféﬂiain puf Oé)pgt, gqﬁs 2}}%‘ aﬁﬂ%‘c 1808 nm, less than about
1700t NER Ay Mabb6t 00N esstRICH ohiO1 FPMHEMEs s RrPMBLA1 400 nm, less than
reduction in free energy. Wth the formation of such

aboua g0 ameess Eun380M(200 07 50074 AT/ UBR00.A£92RgEout 1000 nm, less than

abou? g(fq[ r|1 | l‘g?s’ tB%l}h% o%l{ g r%lallb gslr @Q%Xwol{t ﬁb{} ﬁgf' elség &%afaggurpé&a)ﬁm, less than

aboutlsEPEH SleQnhiivue 00 hie, ReNGRREBIE BDALE), &Gt th48 aBERMS0 nm, less than
Mor eover, the nanoparticul ate naproxen or a salt or

abouti2}] wat lessehamehoas 1 @ piplsss thrpakow 09 R, laspthapapet 75 nm, or less than
i hi i ' S| f t j -

svouP S, s HERTRLS JLSELSRELFL ARl LR ALIRPE Lol ke metnos
SBch aNanopartinlaie Naprosdn, Campositionst r at ed by
reconstitution/redi spersion in a biorel evant aqueous
mEdF HVSOEON PRALICE AAMBITEASICORPHYER AgRIOpaT PTEFIEs ang gideast one surface

stabil? er.t"ﬂ% sruﬁq&esﬁ%iﬁ%}s Eﬁ?{{%? 'afep&fs&lbgh ©R, (BISaséo%?a?fe ! \k}ﬁﬂ, the surface of the
about 2 mcrons. Su I of el evant aqueous nedia can

naprdxen gasticky uBotee watlileetsleapecentlyi useful héreindesfierabtly plomicelly adhere on, or

r n H. which for h is . for . .
s O BB b Sl 5 R e il et wit
the nﬁ’;ﬁw@agﬁsdﬂﬁ_@éseoﬂi&@ﬁqnhm&uaﬁ QdERBELHBREAES ¥ethd QuiPdce stabilizer are

p“ﬁ5|o og!cal conditions found in the human body. Such
esserialy &lce vhinteraglasolas cipestiinkagan be, for exanpl e,
agEAHR ’g(l)ne a tsé 8’1|C¥1}dg 23 lr(l)’l)tieinoc%%l %rsiti;%rﬁs&’l Soether v(x)lldr'i:toing 8 Smgﬁe non-toxic
any SRITYOREP U O D AYEOX B R PO BT WAt e T R &P et
physioht g&dn11§XBédptdbld brerigte sddjednibiavedidl@nt sllesti @ edfbrred to as carriers. The
Bi orelevant pHis well known in the art. For exanpl e,
compopitiphecagthsiaiEplated for Hprepigiy dyeqtion g2 s INtighenops.|iptsamysqular, or
i 3 .hai . t
suberateB SRR RRN o, 1A, SoackBol B Pl gblizhBal ocule, Loca
(powiderst diatneaksosr dropsgarucednigeadistemab iiteap8ritoBedr el tepiaaltadministration, and
lonic strength is also well known in the art. Fasted
the likg-at e gastric fluid has an ionic strength of about

0. 1M whi l e ﬁ\%%}ﬁﬁnsl‘zﬂrtl‘%lekm esti nal

The compositions of the invention comprise particles of naproxen or a salt or derivative

tract.

thereof. The particles can be in a crystalline phase, semi-crystalline phase, amorphous phase, semi-

40



10

15

20

25

30

fluid has an ionic strength of about 0.14. See e.g.,

Li ndahl et al., "Characterization of Fluids from the
wGr@raste7and Proximal Jej unumin Men and WnmenpPCT/BRENOTV72052

Res., 14 (4): 497-502 (1997). It is believed that the

H a ionic stre of the test solution is nore
amorfﬁﬂ”?i? P> qu*?aﬁ‘?nftqﬁ‘éatl%ﬁh]% & fic chenical content.
Accor dingl y supfaRé SBibiRdeps PH and ionic strength val ues
can be obtained through nunerous conbinations of
s Coorhinagiontef, maye thomgpnb asidace sgdbllizers cgn hg heedan thmh‘mnpbm Useful surface
.conj te .aci d-base aci d and .
sabitzER 8 o TR0 To R oot dé BB o PisAfto- known organic
and inP@IMRY HatBacedlief tek@ibieh®S Sud@t dkcipReRy MERIAE @hliMB polymers, low molecular
el ectrolyte solutions can be, but are not limted to,

weightohi gesaerstnadhal predues. 8ad purfacmts Eieeplanatirege btz éiglude nonionic,
b S, ranging in

ionic %%%%E’n a&18 1?oah ergl%&lé\qoog{}%ﬁb%g Of C%l lg(%t 0.1 M and
MR¢prek@Rativeexemples bod Bur&)cambﬂl,zelahﬁiﬂﬁdd)lh};dtr@(y@ﬁipyﬂ hefs/lcellulose (now
can be, but are not limted to, about 0.1 MHCl or

knowp aghypramsliesep hoﬁ!r%wmfyleﬁlhrle%es polykmyipyerobidanaysegmymdpuryl sulfate,

dloct)Jlﬁﬁﬁess succgﬂut ‘g%lgtd% 1%@@%&1@1% }ﬁl%i‘phaﬁg%ztdrfﬁg‘)c(r% gl}fesH Jc?c 1a0<!holesterol

tragachhibr gedric €did, bhesdkaliea thloltiyt,ecaboimticans, glycldl MohiGltearate, cetostearyl

nd/or 0.1 arem)t re resetatl
alCOh‘Pala%%t%‘Baﬂﬂﬁ?&r?”gﬂii%ﬂflﬁ wyt-cal lté’aﬁ Pt MEIXYGWY FF@‘etaﬁth Abersie-s-»
macr@Bfeth@RisGe1Sas @R der &N UDG0) Opty Hyetlyene RAQS MBderivatives
gastrointestinal tract. Electrol'yté concentrations o
polyogydigylend sdctiitan(faiOy adwil Bidars (agd the. conivngicinlly @V&l@bk@oﬁmeqn@ such as e.g.,

Tweef i &g Bt s TGP Sodio Y ERERICHE: Ha BiiRar BB te do Carvowans
3550%dm?/(@5%@ar51@3—)() L&ZﬁQ{%@l&?&é dteafa@dNéblloial Kificon dioxide, phosphates,

stomach. A solution of 0.1 NaCl provides a

carbox waefbriapliwWosgsplcan. rﬁafhoesﬁmeﬁlyltcwéulpwpélurrs feghdeHulose,
hydroggéﬁ?)’rlééllﬁ Re fh?l#\%i’ne? %}gﬂﬁgﬁfet aﬁ%‘ij%lg:néggﬁ o?% & néﬁ&m aluminium

s1hcathj @b&fandﬁlb@ﬁhe@pdlyMn@Bz}dc&lﬁ)l eIPiYZ)AQer@ L® 3Stetmihahﬁbﬁ@lj -phenol polymer
conditions wthin the human G tract. 5 Exenp 3/
with edfylene gide Bd feamaldehyde (@eo knpyaess taslroxemlfbws@?% and triton), poloxamers

(e.g., f’fﬁ%rﬁ&f S\MHnglFlg§®”V%1Eh 51'3%1&%%0 a@meﬁ_bfac?lgﬁ%r%%ﬁde and propylene

st rengt i ncl ude ‘but are not mte oric
ox1de}3(p|0hb’XpimﬂE|s fag.e Ts@mbris 998 athp l]KlI[pWII ;asiPakasammeaﬁﬁkS ;:\ahlch i
| orj de, .aceti.c aC|d/ac g(ﬁ salts +

tetraf%pg%ag %Eﬂﬁ&;gﬁaolgg}e& flefiyed ftom éeqbl]en 1f18]é ) B@P%H‘? 8x1He and ethylene
ox1de@&bt%féh?nﬁﬁrﬁﬁﬁ@h%swfy%dbtt% @dﬂ%ﬁmﬂp@aﬁﬁppuﬂ@ ang P)C gbebiBN 508 (T-

loride, and citric id/citrate salts +
1508)4 BAiSIimyV yp@i@sﬂmmﬁn@)oﬁh@nm?ﬁr%@ t whish iz @lkvldaaryl padyqther sulfonate

(Rohmtagc? Hag ﬁb rodrfetnt F- l?g \}/I’}ﬁclll Psvaenq} | LA of ts hc?osr Sar e i sgucrose distearate
napr oxe I cles of el nven 1 on Irspersed I n

(Crodamnaq Liﬁ&'dﬁony@;b%@k@b@n(gly&dolafbl/soqgtnb% aS la)ltnaQG@ orsdifadtant 10-G®
have an effective avera%@(ﬂnarél cle size of less than

(Olin Qbémtcalse§@fftfﬁféinc%&ﬁod AP ((@edatlnan aap Sa¥ ORISR, which is

ClsH3|7 es ngtg%) ‘&éﬁo?ﬁg;s(ﬂaﬁan gﬂ)%[ﬂf é?io%ecgt%)ﬁl ess

meth}ﬂgiammldbrauﬂeciw pdDamcopwsasosidean-debyi-DIANE pymnokidssn-dodecyl B-D-
t han about 1100 nm |l|ess than about 1000 nm .| ess than

glucogyangsiss DYEeHIP-IP sl SR TheaBoaY Bovethnelucamide; pagptyl- B-D-
glucoﬁ}qgﬁgsmyegg—ﬁamyl b%—ﬁn&gglﬁ&sﬁ@? H%e@ﬁ%—ﬁ%lu&ﬁﬁ/ﬁﬂ)gﬁa@, nonanoyl-N-

methylglucamide; n-noyl -D-glucopyranoside; octanoyl-N-methylglucamide; n-octyl- B-D-
glucopyranoside; octyl B-D-thioglucopyranoside; PEG-phospholipid, PEG-cholesterol, PEG-
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about 500 nm |ess than about 400 nm |ess than about

300 nm | ess than about 250 nm |ess than about 200
woro7i18®34 t han about 150 nm | ess than about 1POT/LR2007/072052

| ess than about 75 nm or |ess than about 50 nm as

r ed b ht - sc rin m Crosco
Chom%‘?ﬁﬁ “é(ﬁth Bis gYIE‘HH%?\hEEQ Vlgaglmﬁﬁa 813%W‘Fi E@dﬁfnego)fmlymer s of vinyl
pyrrolNRRE QX8 BinGP AResL tdn@Mfe Q. The i nvention provides
conposi ti ons conprising naproxen particles and at
| #asmplosef wwffl gateniciuafacd stat@hzergineludertfubare not bubited toe pelymers,

viopofffr St Sore FREsraTbEREn ar e PHelb Rl mnp¥feric compounds,

such é%tz&bttérioﬁr@d SalIE RS, pdly-H- nhkﬁl@}flﬁifndlﬁlﬁlﬁi AnfhFRfl §HA8nYm chloride, cationic
S|caII adhere on, or associate with, the surface

phospgp 1pide Chéﬂ“@ﬁamlyldﬁmaﬂ@lwa@flm@hz%rPPlY@FfélS’; pqiwme%lmﬁshacrylate

L X
vime S Yo GG A ARE B RELI Ry Rl romic
(HDMsABRIiahd p616/Vﬁ16/ﬁ)y21511651&€%irﬁd:thy1aﬁ1ﬁlﬁﬁtl’glﬂ niefHaeryimt diudtayl sulfate.
cross-link es, The.invention al so includes naproxen

Q%é]is% HbriopisgEtREFeryinevde it afe nebHmike e catigric lipids, sulfonium,
lier
phospﬂg Ln‘?cg!]ﬁéa‘g }'&é ?I Vg{%‘;}ﬁ}rﬂg ?()erir:lgcglféldtg 0353% ngiééh\rf?gﬁréeth bmmonium chloride,
benzyi: dr@mhllomedr}é)edalanhﬁoﬂlmnrmd)ratde,cboﬁmut pametﬂlybarrmlnomum chlonde or

oo b s b AR ik SPGB e it ammoni
chlon@é cﬁ@ﬁQﬁ&lsthfypﬁ}mro%ﬁbﬂiﬂ 3mdMaRA khloF8E bAbronR& (RS ;sdInR%R) hydroxyethyl
(powder s, ol ntrent's or drops), buccal
ammqnmm abliogite pnbiomidacoeqmat dinestied |hydmy@tbpl| zmahomum chloride or bromide,
ration, and en Particles
s R R P BB e Bl R R PR [ et o
bromi@é, IR@RT @ixeh @l etRerpRl ], a@m iR \calorde or bRefigeN-alkye (C)».
partlcles can be in a crystalline phase,

is)dimeghylbenzylsamampning geiids; Naateylghous)dpreiB; begayramnagnivanchloride, N-
tetradgcgrn‘éﬂéélgﬁ%ﬁzﬁ %/r eoﬁl%)gl/ﬂgé aréoe}ﬂ}é?e[tg Qﬁﬁﬁth?f@iﬁ&y] nnfbnium chloride,

N&ﬂk@ambuﬁﬁimphmc@®lnﬁmﬁhﬂh&ﬂn@ﬁﬂmﬁmﬁmﬁcﬁbﬁﬂabnhwﬂ@mﬁmﬁ&mmn}mhde
used in the invention. Useful surface stabilizers

alkyl- m@hﬂé@ﬁl%ﬂé Aspe dialkyldimethlpsrmeriim; sakts. dapey! tgethyl ammonium
chlonaf1 eet}ﬂ)‘%glaltédrﬂlﬁfa%lagalkﬁﬁﬁﬂgla‘?ﬁslggﬁ'uﬁl SAtAR ok B9 Etﬁl@ﬁ:}gted trialkyl

armaceut i cal exci pi ent exci prents i1nc
ammcméurh ouls dudkylbarzsne diolvyhmireenituarchlosgle gN tdldﬁcygmreﬂlsl ammonium

oA BLGAEL Sy S04 | St 20t EXEMELOE Y SV IFE. . imey 1

napht%ﬂhiegm GmnRRthing mbh@é hrﬁf‘c‘l&ieéﬁ&fn@éﬂﬁﬁﬂérﬁz PAm&OARAHAS de, dialkyl
epresent ati ve exanpl es of surface stag lizers include

benzeh@@dlk}dﬂ}mn@p\}m chisridy] lgelyl trirogshyl(anomonikmaiorigs, alkylbenzyl methyl

ammopo yVI n;lfigia?l%yl h%z M&ﬂ&aﬁu rﬁgenglllljr}l’{; ?OSI%i Iddes gfzéclsl 6117 trimethyl ammonium

bromidé AbidcyiBehog lﬂﬁéthjﬂlainﬂnoﬂﬁﬂnaihﬂdhdeCp&?dhﬁ].lylﬁﬁﬁéthﬁhlﬁmomum chloride
ph S hatldes) dextran, gum acaci a, chol esterol,

(DAL égaéhm@ﬂily apeepiuan gpradespalkyldimehylammeniun halggenides, tricetyl methyl
ammot Hll%hﬁé &RL &etﬁ%]%&%{o%}l ROSLE %o%%&ltrﬁ@ﬁ?ﬁﬁﬁéﬁ%hl bromide,

ceto cro y|n sor
tetrade@ummthpmhmoxmat Ismhﬁcﬂhe nﬁitlky;l ltri&ttyiemsnopéung chlorida (A DEIVAT 336™),
$ych as cetonacro% 1000) polyoxyethylene
POL@Q% r10OI i tegébqty)amp}pélglm romide, benzyl trimethylammonium bromide, choline
esters (such as choline esters of fatty acids), benzalkonium chloride, stearalkonium chloride
compounds (such as stearyltrimonium chloride and Di-stearyldimonium chloride), cetyl pyridinium

bromide or chloride, halide salts of quaternized polyoxyethylalkylamines, MIRAPOL™ and
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pol yoxyet hyl ene sorbitan fatty acid esters (e.g., the

comercially avail able Tweens(r) such as e.g., 15
waaeens®@{r) and Tween 80(r) (I Cl Speciality PCT/US2007/072052

Chemi cal s)); polyethylene glycols (e.g., Carbowaxs

O(tou and ! r) ni on rbide))., olyoxyeth I en .
ALK@@E’@% égﬂa{‘gﬁéﬂ“ﬂfﬁi SIMPRR algylo%) ziiém B RIS, such as alkylamines,
d1a1kﬁﬁﬁ%a@@<>émhbmhﬁﬁés li%lf’éiﬁyl&ﬁ:! BIyHiHm&Q{Im&ME%IaBMh&ﬁHl WEQBkes, and vinyl

sodi um net hyl cel ose hydroxyethylcellu ose,
pyridihg, ptrronm$aﬂt®,§©clphﬂ lhaﬂyétammera@ﬂt@tw stealyl amime cedthtel dk@pyridinium salt, and
triet

alkyh%(%vvfwlsalgl a&lg]ﬁg]:lrlflﬁ‘zn (I)_;viss Tl e Szolinitid sQl S3 pro%onated quaternary acrylamides;
methﬂatéd—qﬂat@rn&‘yt@‘l}l‘rﬁéfﬁtslﬁwl BM%MB/Ddl&QHI@ BRhetP@hMARDivd®cMbiidle] and poly-[N-
hyl ene oxi de and for dehyde (al so known as

Hwﬂnﬂyub&awwhnmgu@éﬁm@ﬂewkaﬁﬁomﬁ@p@h) pol oxaners (e.g.,

Ploug,0 r ; il

c gHE &e 2{%‘[@% gfﬁgé'%%lf ge‘rs X\’Ei ogtﬁegglgffggcl:ea%ggl)%isggﬁe stabilizers are
descrllbé)dl mXHmrcﬁlsSSm(i €. Slngef[ €lationicSudadlanls; AnhiSGcd apBiESgical Evaluation

Pol oxam ne 908(r), which is a_ tetrafunctional blo

ck
(Marce]olaglflvﬁelp YePi qpéidj fﬁ‘wwg?ﬁ)’l o wiasienst Physzcal Chemistry (Marcel
Dekké(:}Bp}gé %ﬂg J 1091‘?10@([] ‘ta%to”%lﬁ ctaﬁl)s“ @éatn% @ﬁéﬂ%&tﬁ??ﬂaﬂ:@ B@kker, 1990).

otte Cor por ati on, Parsi ppany,
T(NompoilymeﬂlS Q8 facy stafili2&s ﬁfﬁ:%)/ npEASFmYyactonidued, such benzalkonium

e R T
comp Eulﬁilg(:ﬁﬁomé"&' GRorhétatfic %Pﬁb@l’irﬁi @ u%%%h@glﬁ@f&k %of’h@gund a
sucrose dlstearate (Crod )5
Pyrldlpmns mmp@nnﬁh@nmym@nyc%@oyndmm a)mrn@rlugm GIonmmn@@ hydroxylammonium
r _Surfactant

compg%néinfi %a}mmo&]ruga%%t{l%oun 12 %g?}c}ar§ @é&glurﬁl ﬁ%my)ounéina tertiary

amm oW, efd q&aﬁe%w@[ﬁfﬂdﬁﬁmrﬁﬂf&)nd@b@ﬂl@fgfﬁula NR;R.R;R,™, ). For
4( CH2 2 (Eastnan Kog?k ); decanoyl -N 30
compewids pf gleferpila R iRReey(: (3- D-glucopyran05|de n- decyl

(%aodec %gﬁgkbﬁps%g%ﬂin dodecyl (3-D- gl ucopyranoside;

el tosi‘de; heptanoyl - N- et hyl gl ucani de;

n{iept ydne df Rk, iglQUBopyr anosi de; n- heptyl
( 3- D-thloglu005|de n- hexyl (3-D- gl ucopyranosi de;
n&#anoythreRof RetimArgChlsani de:  n- noyl
(3D 9l HeanyLRNASICEe; octanoyl - N-net hyl gl ucam de;
n-octyl- (3-D glucopyran05|de octyl
( &v)D- t voaf REBRYIFADHS, i0Re of RER pOOSHTH,|L piddone of R;-Ry is an alkyl chain
PEG- chol esterol, PEG 41 WD 2007/ 150074
PCT/US?@@?F@??@BQaK@HdFé§¥eroI derivative, PEGvitamn

EG S n 0 S i :
DUV T ol THSRo ki s MR R IPR, FERCEPERE P BIAI ) h atkg chain
of usebﬂhnmatmombcnsmnﬁamauﬁéablIlzers include, but

Sgﬁpggt&‘@ﬂﬁ%t gg arec%ﬁpm mer Y alfl R %rgu ¢Hs(CH)n, where n>1;
phasphelb Bf SR, %fEdCHQ HAe |0YK‘F 'Rﬁs ¢ NG oneorRY o, &mprises at least

zwm tterionic stabilizers, poly-n-nethylpyridinium
anthryahebymwdkmlun1chlorlde cationi ¢ phosphol i pi ds,

o0y ot PRB AR SRl Kl it Pl g T comprises atlas

bron1d@néﬁ (MABr) hexyldesyltrinethylannonium

bromde (H B), and ' '

p&tlyvi tye pl/Rr-Bk iattdnalds 2ng ofR1 Ry lisbri b diohgid onetddorBd epmeprises at least
dlneth%£e§ﬂ1£§£1 her useful cationic stabilizers

i ncl ude hﬁo’ limted to, cationic |ipids,

s@tif onicwsnt RORRAGSPHOMdIGRe ER] -RILIZ AtpBEm rheasmmoNi um
compounds, such as stearyltrinethyl anmoni um chl ori de,
benzyl - di (2-chl oroet hyl ) et hyl anmoni um br om de, coconut
trimethyl ammoni um chl ori de or
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brom de, coconut nethyl di hydroxyethyl ammoni um
chloride or brom de, decyl triethyl anmonium

waebhdoonswe4s decyl di nethyl hydroxyet hyl anmoni uP€T/US2007/072052
chI oride or brom de, Cl12_1sdi net hyl hydroxyet hyl

n| um c I de m de,_coconut di hyl

ox%? HE# gﬁ‘ﬁfn@%ﬁ? e TR lg‘rarBPBTﬁ?Bag?Pthfé C FpRmEnty
t rshme&c%o@mmam mtatwﬁot%h%% Sehb@iEotiuflicARERY | benzethonium
benzyl armoni um chloride or bromde, |auryl dinethyl

chlon@etch@mwmumﬂhmmnb@hhmmum chlorider laleralkinialhkshloride, cetalkonium

chlorf Gt A bR PP Hyghoftolide.

chlordi§thasemmiheombhyd (ﬁ@ﬂ hlumndlﬁﬁhﬁﬂdlﬁfohﬂﬁl chloride (Quaternium-5),
nonohydr at e, di nmet di decyl ammoni um chl ori de,

dodecpy QIR A1t IO AIHOTHTERRC A TERTINY- ik Qyhlc iisrDrAZuuaternium-
26, Ql%{l%:(@ 1{&?—?? %{tﬁgﬁg%em%ﬂ gg%gﬁgngﬁe hggrochlorlde, cysteine hydrochloride,
diethadblatiydniwchh FEENY 0 petemhettien hakphate, HizthayblanmionRinhPOE (3)oleyl ether

ammonium _chl ori de, et hoxyl ated
phosphptey 3 e v gHioR{y FRIPKgS- éﬁ%ﬁﬁvm@%qlqcylgﬁamwmahemomw stearalkonium

a
S O A AT 30 ARAAE 0
chlondhledtylﬁ&dmhhh@&h&di@cb’lbﬂde‘r@uhmﬂme mgfgitoch}mmdel,l p.ymdoxme HC1, iofetamine

hydro&@bﬁ{k:‘.]%l rﬂfp? %giriﬁ?htsﬁllogﬁlé %&%}d&%@:ﬁﬂ@g u(rjlll crﬁgrqge myrtnmomum bromide,
oleyltFlaRarYh Si1pBRE VbR DAY i @ATD deéﬁ@nﬂ@d?&dh@&ldedb@obé’tlam% Sstearalkonium

benzeneal kyl amioni um chl oride, lauryl tri nethyl
bentomtnmmmmoaahlr@mcmue,aﬂtdawlbehyc;rbxyréh&ﬁ propykmmeininigm dihydrofluoride,
moni wm brom de, Cl12,

altowifisShiaiSeny fdel o BRGHc TR bR BERREEY | benzyi

t %@%M&ce%fﬂﬂiﬂ[ﬁeﬁ@r@ l%rﬁﬁl'eﬂﬁally available and/or can be &)repared by techniques
di al | yl di met hyl anmroni um chl ori de DADVA
knowgy ilfhé‘ﬁ

a5t rthefseHpcsrstapalézersarR ey i ﬁmaﬁﬁ%‘ﬁl ¢eipients and are
descrlg Hﬁgc?‘e'g 19%5‘[ e Prg%énéll]!u ﬁﬁﬂ%a&eﬂmnkﬁ%ﬁm of)ﬁlﬂﬁhed jointly by the

Ameritagl @hydrﬂarcelﬂtdayA@smimbm andTherPemadétical Society of Great Britain (The
tetradecyl tripet hyl ammoni um brom de, nethyl
Pharmacpgical PigimsAY UntRERIT ALY B1cp Imorategaly IAHIRSE.  POLYQUAT

10Tm ketra g%q,qé enzyl

trimethyl amlgr}glr#ﬁlu?n rom éég}elpélq??o&ﬁemg esters (such as

c lﬁ’hhmraeex&stnlecrompoﬁmbm ztc;tomimgis)the ineqtiah Inmyl alnm cohlpoisé ohe, or more
bindict ar alﬁﬁm um ch 1ot{{i de ounds (.such a
1n “é‘:’taéﬁPVi FBRFn'L }C&Pvgjggeg ol SHHPEY ‘é%?%ﬂn&i SEFTLERAs. flavoring agents,
prese&gﬂl&?{s' Blgdors, R g AhisddiRin ank?s!' et HRsRht é}%’éh@r hif€other excipients. Such

de salt's of quaternized pol'yoxyethyl al kyl am nes,

exc1pmmndmnwramhm@wo 2007/ 150074 PCT/ US2007/ 072052

%Jf%s -th élllgkaag:rlltls e 5L mo %rrﬁratf%/ )lacltose a}ﬂ&drous and various starches;
pyrl nrum sart alm nes, SUC

examgleabikiih@Rk AgEnts akkanehagwlRses 9l cy&stshmkw F&@bhﬁ@myﬁaﬁdene
N, N- di al k%]/I am noal kyl acgylates, and vjin di ne

mlcrogrmsliqglr@a:p wloses segh asAvieddr HlQilnaﬁ@Aé(tC@{ a¥ IOQSgrggrpyqystalhne cellulose,
I R\ f3h vy and
and Slglplllﬁ{/é?i m%g%ﬁilb%%g{ﬂeﬁ daﬂ%sua% ne OXI)deS i mde
aSaltalie Wibrisadts, Snclpdiag agmtteﬂhaqambe ltlreaﬂwaaﬁlntyloamqumdes to be
nmet hyl at epﬂguat ernary .pol ynmers ﬁgl y[dially
ComP’ETF??ét H1cq 'rlhse#ﬁoerﬁleﬁl‘iif'dé]whaﬁd‘\ﬁaawy 2PR+ta ithAFic 'c\ﬂ%yragnesmm
steara&yﬁélgl'uﬁi H@Qr&t@l eﬁlfd'sﬂ?dadg efind cati O_n' C guar. Such
exenpl ary cationic surface stabilizers and ot her
ussfimples af $voreiene:s rd aryelasndmr lartderad seeaenedessch adrmdrose xylitol, sodium
J. and E. n urfactants
sacchi Y RRAR. SRR gt oo R Bt (AREE R Magnasweet®
1994); P. and D. Rubingh (Editor), Cationic
Surfactants: Physical Chemgstry (Marcel
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10 Dekker, 1991); and J. Richnond, Cationic

Surfactants: Organic Chem stry, (Marcel Dekker, 1990).
wolepokopneri ¢ surface stabilizers are any nonpPCT/OS200T072052

conmpound, such benzal konium chloride, a carboni um

(trade§10a 19 -’ﬁﬁ))ggﬁé)g%g%h Cogﬁfgf{ﬂg’ﬂa?@rgoxoﬁnl u Cor‘rpound

CERRAPRY of BreSbidhiihRE a@rpbtﬁmﬁpmgy%n@tﬁﬂp%% pﬁ)pylparaben benzoic
pyri di ni um conmpound, an anilini um conmpound,

acid agghite mlusnod:lormdﬁm df paalipydergroyhzoinand sunhis bomhm@hm algohols such as
ethyl g otf%% o%”?%?ﬁl%‘r’cg %§ﬁ$&§r§uﬁﬁ$§é@%§{iﬁa ?all?%%glllalfl‘}rfn compounds such as

benzalkéAfdn€ EMafide.anmoni um conmpounds of the fornul a
NR1IR2R3R4(+) . For conpounds of the fornula
NRTRSHS ﬂgﬁlrleen}s includy phypacyfticly mecaptable impitillerg, suph ghmicrocrystalline

cellul(?sfe F&to{%’ dﬂfasgl_glﬁhlﬁg flbé@bét;e, {ﬁvﬁ?@%s,sﬁdlgﬁlﬁﬁg%g@ %?f the foregoing.

Examplée odfiiliRhtRaclude idbERAlliandeldnesepfudits Rd/ides® BH161 kiyd Avicel®
ain of_ seven carbon atonms or less; (vi) two

PHlO?_Qllaﬁgseaqu@h @.@cto&cﬁ gloaphmatMaq:tgseC%ﬁg@qgs agﬁ&’h@g%a?%qe DCL21; dibasic
calcmﬁ%ﬂ%‘éphaﬁe h sE¥hco é§§® I%énrﬁﬂcol &t %@lg‘ntgfl seataf?d%glucose.
or nore, VI | t wo -

: R1-R4 are CH3 and one o
I Suitdtde gisougerGoi-HnicGide) ]n‘ghtwmosshnkzdﬂ, pqlyvinyl) pyrwadidofie, corn starch, potato

woreh gt B o s e e b SRR et St sodium srch
glycoB@e %ﬁqﬁu@g@ler&ﬂre of RI-R4 is C6H5CH2, and one of
-R4 conprises at |east 30 one hal ogen; (x) two of

Rﬁxmmas ef fiByesome B Ba?fenvssce)@tH@Gms sughds emergofic acid and a
carboﬁg o%lfnc %&g’ uéta ?gaﬁ%c 3 18‘1; %i fg{é‘rgxlra%%ge nﬁ%ﬁgﬂ)ﬁlts?rlc malic, fumaric,
adipid, bit@ini®rand 4%iMO2209 L HHYdAdRGha WS20Qif¢. FLA8E cab¥hdtgs and

two of RI-R4 are CH3 and two of RI-R4 are purely

bicarbgnptgh iclusles fos grasprls. sodivemca boriét Aed uimrusarrnate, gptagyiem carbonate,
potassgﬁr%gﬁa eotng% &ggngﬁﬂﬁgﬁhgﬁﬂé %p% d@&&ggﬁari? r| tLhB/@fng%rbonate and

pyridiniumc roni'-um
arginigdtpborches, Alltaﬂfaﬁ{/é{y) riniythe bbdiﬁmdﬁcarblﬁhalcbﬁfpbmt of the effervescent couple
chl oride, cetrinonium brom de, cetrinonium chloride,
may bed¥¢3¢Mtani ne hydrof | uoride, 5 chloral |yl met henani ne

chlorl e ( | |umchloride
(Quat erqnl um grn) %f)gf(}%g}e%g?va&gwﬁﬁg%h enzyl anmoni um
¢ HT'tor dodg(oQuian e phtha mveadion Quapreremaprmx2@ paiQaies erhidhuimve an effective
terni

206, qﬁl 8 hectaqrjte, . .
avercgp REHFISH Gt R GH P By o FNGPR eSSyt gl 900 mm. s than
abouhysb"oqgﬂh@srslt% abotli £100A1R) 1843TTRAH mmi)o(rﬁﬁ 1eﬁlt§£ryibout 1500 nm, less

et her phosphate, diethanol anmoni um PCE ol eyl ether
than about 1400 nm, less than about 1300 nm, less than about 12 0 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
than about 250 nm, less than about 200 nm, less than about 150 nm, less than about 100 nm, less
than about 75 nm, or less than about 50 nm, as measured by light-scattering methods, microscopy,
or other appropriate methods.

By "an effective average particle size of less than about 2000 nm" it is meant that at least

50% of the naproxen particles have a particle size of less than the effective average, by weight or by

another suitable measurement technique (e.g., volume, number, etc.), i.e., less than about 2000 nm,

1900 nm, 1800 nm, ezc., when measured by the above-noted techniques. In other embodiments of
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phosphate, tallow al konium chl ori de, dinethyl
di oct adecyl ammoni unbent oni te, stearal koni um 10

w@hbdoons@e4s dom phen brom de, denat oni um benzoaP&l/Us2007/072052
nyri st al koni um chl ori de, I aurt ri moni um chlori de,

the 1rw§€l¥q|51§ Htl deli,s?a ut B@%h%‘gé&%ﬁ 0 J7(%? a[tguagttn ag)%}niq %, at least about 90%, at least

abouhg% o&rhlt féraktqﬁ)outr@ﬂ% 'éml*fé%abﬂ()QEl‘i’§M1@fek fd8ve a particle size of less than the
nmet hyl benzet honi um chl ori de, nyrtrinoni um brom de,

effecuveeaﬂetagﬁmdmthﬂml acbputd?é)OO pol. yoaner HOGmot 1700 nm, erc.

Iﬁ%@%}i%g ﬁ]?fg%iog i%l{h]ﬁﬁ%rg?ﬁ%?afl[a na’ng]l)aé‘g?li}z%e lr<1§131g]roxen composition is the

partlélé kiny Be10%yehibly boRra @Né 1%'}\)@&46@ aftes1ehi Fhly ciyod éioe Sagilarf5DIO is the
tall owt ri noni um chl ori de, hexadecyl tri net hyl

partiierpige Pelawbrioeh 8e% of e wwwe)aétt%ufalﬂ 2ureeighte
|
SO & 2! Gomuah- A FortahBef ARa S AE BRI |

St'El relaziee smatgts kb oapropdhamdaae bl odd sigfact Piabitizérs @mgl vary widely. The
are described in detail in the Handbook of

optinph At thecBgiviskah GMPreENts Fslepited o] SiaAtPIg, upgn hRgarticular naproxen
selecéﬁe{h%(fl ro ?Hﬂfeqﬁ% it %Qﬂan?@c‘ CB)aIﬂeﬁ ?&gnt eﬂﬁi the surface tension of water

Phar maceuti cal ciety o eat Br| The 20
solutﬁh&bﬁﬁmewﬂollmf eRress, 2000), specifically incorporated
ref erence. Q her Phar maceuti ¢
LT eB LR B ORHREDER ErbHE FOROTIE-36 (6 B AORAG: BRm dbout 95%

to ab8@0. B S& FAARbOGED0NR BHoulP5R, bP 'w'é%hﬂ Basest de tdthll doniMned dry
agents, |lubricating agents, suspending agents,

weighivpd ataproaes and dtdeast Prrysuaigenstabilizery netdnelnding ether bxdipients,

tin ents, r ant eff rvescent ent.s

anheotREARERRT b Bt SR Y S S TIREERFE iy BSFRIR iy o about
99.99998, fedrh abdwx BITBH @Satdlut H9.bYd, BEfrageIbost FI% td Ju09€.5%, by weight, based on

nonohydr ate, |actose anhydr ous, and various starches;
the tial gRpbEsd §FY WRigh| A gpapigest andeat dcagiqriesugaceetabilizes @et wetnding other
excip% QTC»S I'i nked pol yvi nyl pyrrolidone, mcrocrystalline

cell ul ose, such as Avicel (r) PHL01 and Avicel (r)

PHIO2, MidthodcsfdaRing NenopaktichlateNaproreh Cohipoisitions

m crocrystalline cellulose (ProSolv SMCCTM 30

Sqht abhdpaltivhlat€RaprSxenl ddalpasitings @@ertBadenNaingatdr eRfimpRemilling,

flowability of the powder to be conpressed, are
homQgsnizeli tia Presipitptiosn [T8¢76%. @B templaspergylsiga tesdiniquesy, Egemplary methods of

maklhgh&nogﬁftﬁ:ﬁfalteccogﬁo%tlo%g%%gmw%& BRN ?gf tgl‘?cl feliBds of making

earate, and Ica gel. anples o eteners are
nanoparticulate epalpodtiomy dré hiscidadcribed at E1te PatestNb. 55185187 fos éMethod of

Grinc)(l:(}g!% hb?r%glﬁ%g%s%gg S ha];‘ g;yaiie% cl a%z}ﬁ,%&afggréontlnuogs Method of
Grinc%‘ftﬁg Pﬁ&%@&&tfc}ﬂ g’ﬁ‘osys@cgsoolﬁ/ Sl @Q@Hf"N@ @ééﬁ@%& %%91%8 of Grinding

ademar k l e gumflavor, and fruit
Pharhhepwmtcd Substdncteh,é U Skléa.teIENth 166,301 f@r'@eW@‘bpmelgltam® of

Nand%glﬁlgﬁﬁi eul_r;r%&%r (?6315’1\85.1 [{Tgengs 1?&?& faﬁ Qgggﬁﬁgg?%%b e{} S. Patent No. 5,662,883

for "@@—MBME&XIMQQBK ef Naﬁﬁiaﬁm&%@ Pﬂaﬁnﬁblélﬁicﬁmgé%ﬁwuﬁ e phalGrowth
such as enzyl al cohol, phenolic conpounds

Modiigesh' Hs- Ib’h@nblNo 5056(13 ﬁOé'r'Macrrypr@@nﬁ@imm@ Nanopaigigulas Pharmaceutical
Agengenéaé lf’%p P NS f? %% ﬁ?f fotrig otcgslglo? ? 39 6'01%I ast Compos1t10ns

ar rraceu I cal 'y dcce e I ner ers SucC
Conté#ithi®ie Ohypdreitled;NE.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 "Method of Preparing Nanoparticle
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cellul ose, | actose, dibasic cal cium phosphate,
saccharides, and/or m xtures of any of the foregoing.

wez@Tph®s4 of dil uents include mcrocrystalli nePCT/US2007/072052
cel lul ose, such as Avicel (r) PH101 and Avicel (r)

PH102; | actose _such | act.ose nohydrate, .| agtos )
Compgfs Siihg it rtahe ol b Baduey %ﬁé&ig&m&oaﬁ oF which are
specifidhlfy HBdBORARRNAL @SR, as Enconpress(r); mannitol;

starch; sorbitol; sucrose; and glucose. Suitable

diTse mesefard magopiangdulade naprgken gpmposgiohs akddparobysdanye utilized in solid

. ol i done orn starch, .patato starch i ze

or lidgid Jenec RGUIRGART s S i BErdone glbrisTosBe S Bumsnmereams.
contrBll€B iRV foRNRi 064 st MefifafmllatidHsI§Opaticed RALulti¥isy t®%ts, capsules,

t hereof. Exanpl es of effervescent agents are . .
delaygd redease Suramiationy skiesdedyeliasgdommulgtionardsatite releasedornulations, mixed
immeccﬁz{tF 9&3%@ | c&t&%{i’ phake ifﬁ%ﬂlétfo‘%k,eeré?.r gani ¢ acids

incl ude, - for exanpl e, crtric, tartaric, malic,

fumari ¢, adliding toSObGIMNanopaidicalagé Napr@enddispdisions

anhﬁdrides and acjd salts. Suitable carbonates and

bMEEMESRAPER N e PRIEE, 2 RBPUKSHBICElSPEBULFATRIFBbAEPESIng the naproxen
P B e A BN o PR Bilowed by
applydisg iectanhieal thedny sn the peaeiedandiag thedartgiraiune@the particle size of the
naprq%%ﬁ%%ﬁ%&i?éi&@l %f%rgggetf %“\é(re | g)&gtﬂ:l[lé/ %‘%‘2 h%%?s{?g{gmg];;%a 'Br%ncgg %e, for example,
wateREFBEWEr oift ethhRd OPRItA of W1 flefin NI @RsEh AT ol BF5)Sh&&nd 8 glycol. A

conpositions of the invention conprise haproxen
prefeprad dispesmnupddiiimhawetean ef f ecti ve average particle

size of |ess than ahout 2000 nm(i.e., 2 mcrons),

B BBl o0 e ouan b Riss T eB o Rtone surace
stabiliz&S &htsh@ﬂvél?%ﬁgr&x%ﬁ@aﬁfﬂesbﬁﬁ $e thahctadRith oh®8PMdRA sUrRSS stabilizers

t han about 1500 nm | ess 25 than about 1400 nm | ess

after atyidion a@thgt caBpindpn suFleasa dient. £Bo be addeggo Hif napeaxenispiigee stabilizer
t,1 . : . .
compER o 458 e eI BB S bR ena b @ Bgyrecusty orina

batch ifdenm | ess than about 600 nm | ess than about 500

nm | ess than apbout, 400 nm_ | ess than abqout 300 nm .

|l ess £han Bsgpiagenip OhtainNanpparugyate Magroxen Coaysitions

t DR HAP Rt IR A Ming BRIl ABPAicHAR APRoxkEESmpdkadh is b

aEBut 75 nm or&ﬁgg% thgﬁ'aboutBSannl agkﬁeasurgéﬂgﬁls Y
micropregipitaggratlher is agnateechads¢pamng sebteopiypersi@®® @rpootlheoluble active agents

i e BB B T B Fa BB AT St USSR B Ehancing
surfack@@8le a 2ROl Irhfy RARY @XRNoRBNLsioF kSIS bIIRYEN VY Mdth1GhBurities. Such a
size of less than the effective average, by wei ght or

methdghcomprisesh &or exainpleb( b disalyineetve naproehini auéaifle sglvent; (2) adding the
fOI‘mUX%]I(?u I}:rﬁdrrrlll gt%gggrtﬁ rzhesto élt'ti)gh cbf\}%ﬁiéi%inlﬁgglze%strt g)gg %%a/r?a?c% tgtaglqlggr; At 3)

precipABOYEHS 8618146 TingHES (2) ifin®hA @%prﬁpﬂi)@@ hoe 51 $en@f ThedhetH€d can be
2007/ 150074 PCT/ US2007/ 072052 the 1 nvention, at |east )
folloveggdutremoug! ofany Exged aplbut Preem. byt diplasis or disliratigoagd gencentration of

. 0 east about 95% or at | east
ﬂw(h%%%%éngggégF%gﬁgl%%g%bxen particles have a particle
si ze oB. | es#HdnegenizZadion ¢d DdbtiinNarmparagdatei Ngproxére€smpositions

t han apout 2000 nm 1900 n 1800 nm, 1700 nm etc. In ..
t ﬁéelﬁp]égé}mm@ FAREAREPTY Hl,etb(oﬁé o, BICRAIHEACivg 2t ngnoparticulate compositions

are deBANRAH Ui phRhEN 5 AR, &P STt io@preip%iﬁ ;Dh?herapeutic Compositions

Containing Nanoparticles." Such a method comprises dispersing particles of a naproxen in a liquid

dispersion medium, followed by subjecting the dispersion to homogenization to reduce the particle
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5 particle size bel ow which 50% of the naproxen

particles fall, by weight. Simlarly, D90 is the
w@aroriisdoes si ze bel ow whi ch 90% of the napr oxenPCT/US2007/072052

particles fall, by weight. 5. Concentration of

. glagr oxen anﬁl Eurfg & Stabilizers The. r eJE tive anount $
size obp DAY K@M IEN ETeTI VG ra8TPHHE SEabhy PApEPEN Pafficles can be
reduc¥BinYsiM i @lllé/preégﬁ@e oPRUEBnATRIABE st%ﬂ&&eA!tQﬁhf{{f@y‘ ahe naproxen particles
conmponents can depend,. for exanple, upon the
can bpeantacead with napeoxers suﬂ_f@cesseﬂebmsieltheh éeﬂtvymrcqﬁto;r hitigtion. Other

ComP%‘Uﬁg &‘8£ f‘%ﬁg ‘ltﬁ%rt]o‘ian 5@6‘1 tgg%’lﬁ"{] né?lr%e Sq& ]f%‘*ir cPggpsition, either

befor€ ldGrind e aBONGE BizE addueflodprobeR! DX Bésioak catdieymhfyFaetadea ebntinuously or
99.5% to about 0.001% from about 95% to about 0.1%

in a bygeh Mogdt about 90% t o about 0.5% by wei ght, based on
the total conbined dry weight of naproxen and at
| east ane s@ryagic VRthddoldies dADbiane Nuflopid-tietilags Naproxen
exci pients. 15 TgngRRaRMsration of the at [east one
surface stabilizer can vary from about 0.5%to about
99xn999%neﬂfodmf ﬁ(bmmhg heQisital m:inoplztrtl@lﬂa@%apmmlﬁ t@npadixind is by spray
0% t 5% by weig based on the total
freeﬂ% tip e &%%EP@HFC@PIMﬁpask)@ﬁesmr&%m? giagarggueous solution of
napro§éH \frvﬁﬁ @taﬁfh@pﬂsl \IVEi%fl 18 ﬁ%tédriﬁ'ﬂoléddr Al uid, ¥ A lﬁiﬁtlcﬁnltrogen The
t hods of Maki ng noparti culate proxen
drople(tbnip@s infproren @@uﬁl’dmefrmﬂ oparate mﬁflatlet tp apnnmecncrystalhzatlon and particle

o B P SRR e s G e bt e o soven

systerf AR pcRBsstRCAIAH SRS -thEXBFPAREYaf¥BapRAS) gimdermnr}gwe Var%mg particle
nanoparticul ate conEgsHl ons are described in th

morphpdesyn In thp;/@pb@gg stgp, t mtlj@gen ﬁ@rﬁ@b@ﬂt are y¢raeeed under conditions that avoid
acolo errpi) giti onnsmar%é1 0.9escribed in U S Patent No.
sEORCE! fél?lp? g Fﬁo%r of PG hdi ng Phar maceuti cal

Suhsitcanfpisicntddy Bchitdbgnio W, ubratdfid $B8zih@ (U Rﬁh’ﬁﬁy fA®bSused to

Met hod of 25 Grinding Pharnmaceutical Substances;" U S
createpggiyplenpnangstggpurod gagrgren psti¢legwish smafly @plp\aglced surface area. URF
compgga‘cs‘r fa;é]{d Gy a%l(l)g S SStutionb fﬁﬁg?&%ﬁ wlthm?blﬁz&@éntg g’t:l:ryogemc

or CfOp?GCI Itatiron o noparticul ate

substikfear maceut i cal Agent s wth Crystal G owh Mdifi ers

U S. Patent ropr egi
of Nan partﬁg@rapg?‘&ﬁpﬁﬁ'@g@@ %9%0% Ynebarautas Napipren

Growth Modi fi er§0mR951$‘0nF’atent No. 5,560, 932 for
"M croprecipitation of Nanoparticul ate Pharmaceuti cal

3AndERR h&thodléf %arnf; ﬁ% BetdeNeed minefatid@dtein@proxEh 86858 i is by template
Pr eg ring X-Ray Contrast Conpositions nt ai ni ng
P

emulsmah @ilptantfcfrre@lswn Urestes panestuciueed BpE3en pAgictasrwithvesmiioed particle size

. repari ble Dru LhoGl8si:
distrity t10n gn@ iaé)la;%é ll?tlon hsToL %%ceoigfgme 61§§|Cﬁrd‘pﬁlﬁeesra§p°élu]%“ vgzﬂer emulsion that
is pre@ﬁp @feintsivenad w&h) aham?mué\laﬂ@tﬁxafddncﬁrﬁmg théiidhréken. and stabilizers. The
Pat ent No. 5,470, 583 Met hod of Preparing

partlclqa%pfhwﬂbw@ NSO PESORAS PETEEISPOU (OB B20f the emulsion
dropleg@ giﬁ Vgﬁfl] il @b%e%%&%%ﬂg%ﬁ&p%l Be@ogﬁoﬁéeil ﬁnd optimized in this

ggr gatl on, h are  speci
procestsnEmﬂmnaﬁeethﬁrcmghrselfeaedanseeaf sdlvents asdibthsitizers, emulsion stab1hty is achieved

nanoparti cul at e napraxen, conpositions or dl er si ons
with oy sggprﬁfspa Ostwpl qi%g%pg dSu%sgqu)lently, the solvent andS vl?later are removed, and the

stabilized nanostructured naproxen particles are recovered. Various naproxen particles

morphologies can be achieved by appropriate control of processing conditions.

L
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10

or |liquid dosage formul ati ons, such as liquid
di spersions, gels, aerosols, ointnents, creans, 5
weomwrnsiored rel ease formul ati ons, fast nelt PCT/US2007/072052
formul ati ons, |yophilized fornul ati ons, tablets
c u dela ed rel ease fornul atjons,
zﬁ‘ﬁ ﬁ‘?‘?ﬁ]ﬂl Plsﬁé?PﬁrﬁF%%%qS AL ye %1%‘”?6? %Stsu%l?%‘“se stated. The
term 'tpuiiﬁgd watBregl @s&@ t}frslﬁg@r%ﬁfsth@ @qaﬁl?rgs ki@ Wallr @8 Bas been purified by
ornul ations, etc. 1. l'ing Qot ai n
passm\gandnparghl acwihtar %ltlmapm @y@eerm Dk e ibs uodgsthbd thahthegxamples are for

roxen to.obt nanoparticul ate di spersion
s SRRERG g Sl Pod PREUARS ek SytRTRE hEB: o sgope of the
inventibif) Wk defiicBnS thé QdbpEBE tHersldifhs Wit €A1 dw A INRBEBHRB idehtified herein,
oorly sol ubl e, follomed by appl yi ng mechani cal neans
including Ve ppicatsete acrsby gkpiagingcaengraicd by reiierss- t he
particle size of the naproxen to the desired
effective average particle size. The dispersion nmedi um
EXANMPLBE, for exanple wat er, safflower oil, ethanol,
t - but anol ycerin, .pol ethylene | ycol (PEG
hdx 9%@0&0*31119 exmplais tg rdé?cé‘tbF gtePaiebpi Ps? Bl tipatticulery modified release
compé\iﬁgtg{ ?oﬁhszﬁbzz} g%ggcgfg%g Bat Ed[ngﬂaegl%%e% %gthgg(r)?agféﬁ&g C(l)rﬂposmons of the
unwnﬁ@ablllzer Alternatlvely naproxen particles can be
tacted w ope or nore surface stablllzers E%
present

a ‘flPP‘?rEiﬁulaW BRMAIrOOHERE SAMROHI 9N BfitO" IB%FP

inven@SPIRA ideintiREnARRE RXAN SIMPACR Bl %Qhédlﬁ&f rele@@IRAFohéMR Maving a
during the size reduction process. Dispersions can be

modifiedraleatst gt esmprénrsiaskcgrdorg torhaforataghnngen igdaples 1 and 2.
Precipitation to Obtain Nanoparticul at e Naproxen
Conpositions Another nethod of form ng the desired
nanoparti cul ate naproxen conposition is by
m croprecipitation. This is a method of preparing
st abl e di spersions of poorly soluble active agents in
the presence of one or nore surface stabilizers and
one or nore colloid stability enhancing surface
active agents free of any trace toxic solvents or
solubilized heavy netal inpurities. Such a 25 nethod
conprises, for exanple: (1) dissolving the naproxen in
a suitable solvent; (2) adding the fornulation from
step (1) to a solution conprising at | east one surface
stabilizer; and (3) precipitating the formulation
fromstep (2) using an appropriate non-solvent. The
nmet hod can be followed by renoval of any forned salt,
if present, by dialysis or diafiltration and
concentration of the dispersion by conventiona
means. 30 3. Honogenization to Obtain Nanoparticul ate
Napr oxen Conpositions Exenplary honobgeni zati on
net hods of preparing active agent nanoparticul ate
conpositions are described in U S. Patent No.
5,510,118, for "Process of Preparing Therapeutic
Conpositions Containing Nanoparticles.” Such a nethod
conpri ses dispersing particles of a naproxen in a
liquid dispersion nmedium followed by subjecting the
di spersion to honogeni zation to reduce the particle 47
WO 2007/ 150074 PCT/ US2007/ 072052 size of a naproxen
to the desired effective average particle size. The
naproxen particles can be
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reduced in size in the presence of at |east one
surface stabilizer. Alternatively, the naproxen
w@arwilsioes can be contacted with one or nore BUF/U82067/072052

stabilizers either before or after attrition. O her

conmpounds, such as a diluent, can be added to the

napr oxen/ surface stabilizer conposition, either 5

before, during, or after &F%lejﬂe reducti on process.

Di spersions ¢ manuéac urgg ti nyou or in a

ot oh noaimadiags B EBR - AnRphaR sPGEpLAIRS Salyfing
IngreN@noparti cul at e Naproxen Conposhmouiis ZANdwher net hod

of formng the deS|red@panop?Dt|cul@ﬁﬁ naprexen (v) (vi)
conposition is by spray 10 freezing into liquid
Hydrp@Rlope Blthitgate echnol ogys gonpr ges ang@rgani g or 60 6.0
HPM@! g@poaqueous sol uti om @f naproxenyyi th stabilizers, 15
ich is injected into a cryogenic |iquid, such as
de%ﬁﬂﬁ?ﬂbﬁFP %E@n. The droplets of the napré&gn - -
Povid@lew30n freeze at a rate sufficient-to mnimze 5.0 -
crystagllization and particle, .growmh, thus fornulating
an%ﬁ%%@?ructured naproxen partf® es. Depending on the
CitricAoidce of sol vent system and proceé$i ng conditions, -
SilicdNBidiapoparticul ate napgoxenlBartick%s can have 20
varying particle 15 norphology. In the isolation step, ™
Talcthe nitrogen and sol ven} are +enoved under eonditiens -
Puiifldda@ 0l d aggl omer abhgn g5 o Pegs g of o1 Be_nagygxen oo 5
particles. As a conplenentary technology to SFL, ultra
rapid freezing (URF) may alfgBPE2used to created
equi val ent PRAARA RALAe oMo B Raiddork SBiutich

reatly enhanced surface area. conprises an
hﬁ?ﬂ%@@anic or organoaqueous sol ut {*81PU8% & MBxen wi t h

stabitizersonto a cryogenic 20 substrate—5 - -
Enul si on Met hodoliogi es t o(i0bt ai iiNanopdt?i cul &Vé (vi) — (vii)
Napr oxen Conpositions Anot her nethod of form ng the
Eudiggi§ RSel@Onanopar t4 cul at e napr oxens gonposidion i5 by 55 75
te 25 emul sion. Teppl ate enul si an, creates
Eumﬂ%ﬁ%@?&@ctured naproxen p ticleé'mﬁthqc%ntrolfed ) )
Eudipgit Lil®0e size di4tribution and r-api d di-ssol ution - -
EthoR§f f ormance. The _nethod conprises an oil-in-watger
enul sion that 1is prepared, then swelled with a
TriethphCidgteeous sol utd on conplibsi ng t-he nhproxen and - 1.5
.. stabilizers. The_ particle size distribution gfgthe 3
]Pmﬁig _h%@ﬁ:particles is a direct result of the ?f;e ofl'0
SilicomPigdt si on  drlépl ets prild to 1-8adi ng-with e2He 1.0 -
TalcN@PT OXEN a propexsy whi chpogan bejgontral¢ ed and 1.0 25
optim zed in this 30 process. Furthernore, through
Acetget ect ed use of 3481 vents M st dBid i zeP3O enul sion 140 335
Isop@p@PAlcbhyl 1S achpeved w3gpno gp suppsessed §piwal d725  50.0

L i ng. Subse ntly, t sol vent an ter are
Pu“é%ﬁ@@%ﬁ, and th 'fstabiliggd nangﬁtruct' ed naproxen®0 5.0
particles are recovered. Various naproxen particles
L ek P25 S SR o eSO 5 he) v providea
as indBCAdr&SRANE B7205%er 18 thb §etvelih VARG 18 MR &&iféits present in the

per cent ages are wei ght by weight unless otherw se
formglatiem d'he Tigelity and size selected reflect the requirement to produce multiparticulates with

a mean diameter in the size range 0.5-0.6 mm to facilitate the subsequent coating and encapsulation
process. Hydroxypropylmethylcellulose (2910) (Methocal E6 Premium LV) is used to prepare the

immediate-release coating solution that is coated onto the sugar spheres to produce the IR beads
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1

W

20

term"purified water" as used throughout the Exanples
refers to water that has been purified by passing it
wao boosage7e water filtration system It is to bRCT/US2007/072052

understood that the exanples are for illustrative
pur poses _.on shoul d ngt. be pr et ed

and acfsdls i biaqing agq% a@b‘fqni 10&148?3%18%2‘@1% E’? H&n§nflrﬂ¢gﬁf€Pthat is used in the

prepa@§t1<ﬁ|1ec§ﬂ tRER B¥ath ?%Oﬁlﬁ@ﬁ) eTie l%th@MIfICBQEICESQlCIO%g ﬂsbenswn (Table
references idenfified herein, including U S. patents,

2). are hereby expressly incor porat ed by reference.

b S YRR Po Bl Hyds BTGl & 25k CShipphing polymer

that iGARY Hetdofio bl Blch S FHEp@tiEY@ItRE AR LLA ahd 6AIbiRSp M s pendent
in the conbination conpositions of the invention.

releasg propggties: ilals (@d@icradld) 15 wsad peeayeadigams doide meodified-release coating
t
procq%gfg)l%gﬁ&ﬂaaﬂlse R ﬁl%tdﬂf ercqulteg blggdsp rA%gt%H{: ar(rljlc#1 ﬁxgl%hgl ﬁ(f()lheo%jare the two

se conponen

solvenelig a&ﬁcmmamaenﬁtrchang pélymer rmiﬂs sbived t¢ plodacethe 06dtingGuspension that is
are tgr?ﬁared according to the fornmulati ons shown .in
§

appligd ) bl to formyie yigydpiarsizetegerobead pate wepbian o FPsHspension is
I
apphgcgﬁttﬁ e R heRRdb % fRe Rk RMRANGAS W%H ?@@fﬁ:‘i’%a?e( li)fiaid are dried in an

tions Ingre |ent Amount, % (ww) (1) (11
oven forvl0-Z0/houfvatA0-INEr/ d@eﬁﬂ)ﬁhRHBbtranWeabeidﬁaleoﬁeﬁ)ts @nd tcﬁolﬁain a moisture

conte%'t g%eg]oggé S%MZ 82 gcélbq% %g)(c):eszslnogg%g(%&gﬁé a%grther%e%el c? é1| lgg_.ePatent No.
6,060 358K hieh ﬁqmg)rporgte@ hereIn by refe@ﬂc%'n‘? 1té\€1'1tﬁrefy 6.0 - - -
Silicon Dioxid .0 . Tal'c 1.5 - - -

- Tebleifshews ‘Vlm@ﬁsog@w@ P@@lles 85 100 9311@@@01@81@ OldﬁlflédABEESe formulations

prepaﬁeﬂéll\/?gcgg)]é rﬁl{qcefﬁ%}gﬁsﬁe& ?fgc}? %efthfe)k%dlilos)qg ga[r‘g?e 511% ?l{?},l %(?‘b/s )of the hydrocodone
was rdl¥dspd (ivthe Yirst BodF agi %0&%@@ @f fhelhyﬂro%o&a& ﬂas“rel‘ea@d@v@r ®period of about

Eudragit RL 100 - 0.5 - - - Eudragit L 100 1.4 -
11 hours. . . .

TABLE 3
Dissolution Data for Compositions Containing an
IR Component and a Modified Release Component

Formulation
Time (hr) Fumaric Acid Non-Fumaric Acid
0 0 0
1 22 26
2 33 31
4 54 54
6 68 64
8 77 73
12 93 86

In vivo Study

A randomized, single-dose, parallel-group, placebo-controlled, active-comparator study was
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Et hocel - - - - 3.0 - - Triethyl Ctrate 1.5 1.6 - 1.1

- - 1.5 Dbutyl Sebacate - - - - 0.6 1.0 - Silicon
wor@zitsw74.0 1.0 1.0 - 2.0 1.0 - Talc 2.5 2.5 BCDUR087/672052

1.0 2.5 Acetone 34. O 34.0 15.0 35.6 - 14.0 33.5

Al coh 5 50.
Peﬁorﬂfﬁﬁ‘? F%u%ihs rsaf;gstys ICSCYS a‘%fioglzﬁf gy(gmf)od@n?) qu’mluﬁmf)ﬂ%@éum ects
1mmesl>é€ap90foql1wn BURGRARAS, Jt@ddrr%étstuepsma&ﬁ&msw&@ M 0SENSDES) mg of
mesh) are provid as inert cores that act as
hydroaoctsmr: Routelrtarﬁ@r mgtebingcicti veecampradi eiftmghpdroedrone/ APAP) or matching

placelfeh Dufinf BhaP A ERhhdipenl Perig Piad a8 RansEhe M i and at up t0 17

addltl@ﬂ»bll hhiég)bhit@ ot BIS ibjebts (Sppi®an7 @ 2 ctd per &RRIpR itd @etermine the
range 5-0.6 mmto facilitate the subsequent coatin

concea‘ﬁ@p(@ﬁ élaplggmapf byfirog}d@@@s"gle following PK parameters were calculgated and are
| met hyl cel | ul ose (2910) (Methocal E6
pﬁxe%ygﬁl %Vfgls used to prepare the 10
i mredi ate-rel ease coating solution that is coated onto
t he sugar spheres to produce the IR beads 50 WO
2007/ 150074 PCT/ US2007/ 072052 and acts as a bindi ng
agent. Silicon D oxide (Syl tabledi4dFP) is an
anti-adherent that is used in the preparation of the
IR coating solution (Table 1) and the nodified rel ease
coat 1 ng suspensicen’ ¢ fable icXpime AnT@mE O et hyacrypPat e  Paceo

rarametec QPO yMETsTy pe BY{(2Eudr agi-t* RS 100) is a-v N=18 N=21
rate- rnnfrnlllnn nnl yoer 5 that irm::lrfe the

cmxog®Ntrol | gd release propgrtles t,0 t he fernul ati,on and ,,
exhi bi t swepH | ndependent vs r el ease propesties. Tal c 0.1
(Al'taic s200) is-zused asssan ant is»adherent in the 0.17

nodi fi ed*tel eas¢’ coatinf’ process to nHhufact di’e the ™
nodi fi ed el easé beads. "Acet one”and i sopropyl “al cohol’
mameAl € the fwo solwents i whichihe ratg-contralling
pol ymer % di ssebved tosoproducesthe coating suspensi on
that is s“@pplied“to the R bead¥ to formthe nﬁdlfled1370
rel ease f&ads. The resu]fant cdgting slispensidh is 10
applied to the I'R beads to formthe nodified rel ease
weammbeads. Modi fied:x el easesbeads are dried in ans oven ~cw
for 10-28=hours*at 40-506C / 30=60% RH- 0 r enpwe Ne
resi dual>'$6l vent’$*and tY™obt ai ri"’d nD|sPﬂre cdfitent of’
about 3 =B" % SU|fabIe (pr/oocessh)05 3procg)ousres algﬁe8
further detailed 1’n U S."Patent” Kbo. "066, 339" Whi ch "
I soircorporat ed herein by reference |n its entirety.
Tabl e 3 shows the dissolution profiles for two

0/24

prepared in accordance with Tables 1 and 2. These
results indicate that about 20% of the hydrocodone
was released in the first hour and about 80% of the
hydr ocodone was rel eased over a period of about 11
hours. TABLE 3
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Di ssolution Data for Conpositions Containing an 20 IR
Conponent and a Modifi ed Rel ease Conponent

wao-oromab@rd on Time (hr) Fumaric Acid Non- Fumar i BCBUSH07/072052
00 12226 23331 45454 66864 877 73 12
93 86 In vivo Study A random zed, single-dose,
paral | el -group, placebo-controlled, active-conparator
study was 51 WD 2007/150074 PCT/ US2007/ 072052
performed to eval uate the safety, efficacy, and PK of
hydrocodone formul ations in subjects immedi ately
foll ow ng buni onectony study. The study treatnents
were 10, 20, 30, 40 ng of hydrocodone bitartarate,
mat chi ng active conparator (10 ng hydrocodone/ APAP) or
mat chi ng placebo. During the 24-hour confinenent
peri ods, blood was collected at baseline and at up to
17 5 additional tine points, from 115 subjects
(approx. 17 to 21 subjects per group), to determ ne
the concentrations in plasma of hydrocodone. The
follow ng PK paraneters were cal cul ated and are
presented in Tables 4-6. Table 4 HC ER 10 ng HC ER 20
ng HC ER 30 ng HC ER 40 ng HC APAP Pl acebo 10
Paraneter Statistics N=21 N= 19 N= 19 N= 17 N =
18 N=21 Cmax (ng/nmL) n 21 19 19 17 18 21 Mean 8.9
17.9 31.7 37.5 19.5 0,1 Std. Dev. 2.11 5.85 8.50 8.82
8.69 0.17 Median 9.1 16.3 30.1 34.1 20.2 0.0 15
M n/ Max 5/ 15 10/27 16/46 28/62 9/45 0/1 Tmax (hr) n
21 19 19 17 18 3 Mean 6.3 6.0 6.3 6.1 2.7 8.2 Std.
Dev. 1.46 1.80 1.88 1.62 1.66 13.70 20 Median 6.1 5.2
6.16.02.10.6
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Mn/Max 4/9 4/12 4/10 4/ 10 in 0/24 kel (1/hr) n 21 19
19 17 18 NC (a) Mean 0.090 0.095 0.086 0.079 0.138 NC
wQB200gtish07Dev. 0. 0276 0. 0289 0.0229 0.0211 0. 02BCT/NE2007/072052
Medi an 0.092 0.089 0.083 0.079 0.147 NC M n/ Max
0.02/0.13 0.05/0.16 0.05/0.13 0.05/0.13 0.06/0.18 NC
(a) NC = Not Cal cul ated 52 WO 2007/ 150074
PCT/ US2007/ 072052 53 WO 200able59074 PCT/ US2007/ 072052
Table 5 HC ER 10 ng HC ER 20 ng HC ER 30 ng HC ER 40
ngy HC/APAP Pl acebo Pararreter Statisti cS N:21 N=19 N

EH 40 b A 8 Fraceno

ParametNC 5 |\/E&Elat9t;c5 7. 9 8. 6 9N4195 3 NClw Std ND@V. 8. 1\25 2 44 x_ 5
2.32 2.40 1.64 NC_Median 7.6 7.8 8.4 8.8 4.7 NC
M n/ Max 5/45 4/ 15 5/13 §/ 14 4/ 11 NC 10,,AUCI ast,
(ng*hr/nd), n 21,19 19 17, 18 21, Mean 109. 0 212, 9 3925
464.6 134»2 0.1 s2Std. Dew. 27.2% 73.19:4117. 74124, 01 ~c
36.80 0.9~ Medi'an 104. 2 196. 23867.0 4%1.0 129.9 0. 0x
M n/ Max “F87179 180/ 377 177/671°821/ 71280/ 162011 15°
10 AUCIastéLMLnf (pg*hr/m,) n 21 19 19 17,18 NC ,Mean 136.9
.6 480.7 596.120137. 6uNC St des Dev. 39. 48 88..66 01
138. 70 Is#2-73 3999 NC =Medi an1128. 1 282:7 4585 578. Qv
135. 4 NC*20 M n/'Max 80/ 217 1517468 2267756 375/°992 00
15 83/ 189 NE&™fabl e 8"HC ER™0 nmy HC'ER 20™fg HC ER 30 my'
svenroiemBR 40, g HCG APAP Pl agebo Rati o Usipg AUC ast NC
Statics Nw= 21 Nsex 19 Nassw 19 Naswmr 17 N =8 N =121 25~

t1/2 (hr)

Hy drono L3 Rone/ 41 19 86 17 1387 172.73 39.99 NC
Medlan 128.1 252.7 459.5 578.0 1354 NC
20 Min/Max 80/217 151/468 226/756 3751992 83/189 NC
Table 6
HC ER 10 mg HC ER 20 mg HC ER 30 mg HC ER 40 mg HC/APAP Placebo
Ratio Using AUClast Statics N=21 N=19 N=19 N=17 N =18 N=21
25 Hydromorphone/ n 21 19 19 17 18 3
hydrocodone Mean 0.000 0.001 0.002 0.003 0.001 0.000
Std. Dev. 0.0009 0.0038 0.0027 0.0050 0.0012 0.0000
Median 0.000 0.000 0.001 0.002 0.000 0.000
Min/Max 0.00/0.00 0.00/0.02 0.00/0.01 0.00/0.02 0.00/0.00 0.00/0.00
Norhydrocodone/ n 21 19 19 17 18 3
Hydrocodone Mean 0.366 0.360 0.327 0.362 0.448 0.000
Std. Dev. 0.1189 0.1215 0.1243 0.1310 0.2144 0.0000
Median 0.368 0.324 0.297 0.334 0.400 0.000
35 Min/Max 0.11/0.61 0.17/0.58 0.20/0.76 0.23/0.74 0.22/0.84 0.00/0.00

Hydrocodone Simulations
Studies of hydrocodone formulations of the present invention were conducted to simulate the
profiles associated with twice-daily administration hydrocodone for both single dose and steady
state. The target doses were 10, 20, 40 and 80 mg, and the targeted minimum concentration was 5-
40 10 ng/ml. The formulations of the study were two-component dosage forms comprising an
immediate release component and a modified release component in which the hydrocodone was

allocated evenly (50/50) or unevenly (20/80) across the two components. Non-compartmental
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hydr ocodone Mean 0. 000 0. 001 0.002 0.003 0.001 0.000

Std. Dev. 0.0009 0.0038 0.0027 0.0050 0.0012 0.0000
wo/k@i7aso®4 000 0. 000 0.001 0.002 0.000 0.000 M@T/NB2007/072052

0. 00/0.00 0.00/0.02 0.00/0.01 0.00/0.02 0.00/0.00

0. 00/0.00  30.Nor hydrocadone/. n 21 19 19 17 18 3
Paranﬁ?cﬁ? WE@d’éﬁ%t‘?\féﬁ ¥f5“6“é Og HipingYAeEpoREDarsl 4one-epRiEiment model was
assun@g%r@péimupmgggag 0.1215 0. 1243 0.1310 0.2144 0.0000

Medi an 0. 368 0.324 0.297 0.334 0.400 0.000 35 M n/ Max

0 Nbb/@ngbrigien ]l parBBe@rA0lowite 01 BLEra4los: X yr@pdone administered to

five o B RS A E DY ﬁ?m@%ﬁ" TR ecent | nvention were
conducted to S'ﬂﬂl@%‘e eCoﬁ'-ygrfmeqla %{e@%gd W th

tw ce-daily admmnistrati ocodone 33t h single
dose and steady state. The target doses were 10, 20,
40 and 80 ”@anPd t he tﬁB@Etédr@hn]nun1concentration
was 5 40 1(@ RO The tHons—of—the—St Udy wer e
t wo- conponermafosage f o' gén Ff%Sing an immediate
rel ease conpppent and aprfodDBiledrs el ease conponent in

whi ch t he hydrocodone was —attocated eventy(50/50) or
K10 and &4/ewkxe e(sgm,agd)to he E)d§gmd Reé4.L8b respegiorbnisr the absorption rate constant

ko1, et aPRRS W it taet o AR R e hp Yo NG EaR Parameters

estimdtEPMére CEHPPHBS & ABKLR 2P AFprEPIINAKE hERE fIHIAR ITaWRS below.
assuned for all sinulations. Non-conpartnental

parameters following a 10 ng oral dose of hydrocodone
adni ni st er Eable § - Gomparisom of Ahsosptien Ratedponstant (ka).

shown in Table 7 below. 5 Table 7 - Non-Conpart nent al
Paraneters Cmax 23.6 5.2 ng/m Tnmax 1.3 0.3 hours 10

Thalf 3.8 O.SWestimtedto be
0.18 and 334. 29I ectj . g " thep absorption rate
constant kO 1, |s&¥er al b?ﬁ1es3§%re si mul at ed usi ng

di fferent estimptk&lof KA0HLThe3§&cohdary paraneters
estimates were ¢okgpal ed (d/Fdenttlfly ah appropriate ka
as set forth in|Thistle 8 belxow. TabPe B - Conparison of
Absor ption Rate|Chaslt ant (ka). 1T.5kaFl AUC 166. 19
ka=1 KOL-HL 0. 69 ka=2 AUC  166.19
ka=2 KOI-HL 035 15
ka=2 K10-HL 3.85
ka=2 CL/F 60.17
ka=2 Tmax 1.32
ka=2 Cmax 23.57
ka=6 AUC 166.19
ka=6 KO 1-HL 0.12
ka=6 K 10-HL 3.85
ka=6 CL/F 60.17 20
ka=6 Tmax 0.60
ka6 Cmax 26.84

ka=2 appeared to be the best estimate of the absorption rate of the instant release hydrocodone given

that the maximum concentration observed and the time to maximum concentration were comparable

to previous data set forth above.

In conducting these simulations, three options were identified. Options 1 and 2 assumed a
first order release and option 3 a zero-order release. Plots of the plasma concentrations of these

simulations are shown in Figs. 1 to 16.
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ka=1 K10-HL 3.85 ka=1 CL/F 60.17 ka=1 Trmax 2.09
ka=1 Cmax 20.53 ka=2 AUC 166. 19 ka=2 KOL-HL 0.35 15
Wh2602/180+ HL 3. 85 ka=2 CL/F 60.17 ka=2 Tnax 1PGRUSHaZ®72052
Cmax 23.57 ka=6 AUC 166.19 ka=6 KOl-HL 0.12 ka=6 K
10-HL 3.85 ka=6 CL/F 60.17 20 ka=6 Trmax 0.60 ka=6
Cmax 26. 84 ka=2 appeared to be the best estimte of
EXAMPE @Psorption rate of the instant release hydrocodone
given that the maxi mum concentrati on observed and the
t iThe ptltpomc(ﬁ thumxempbamtcr dastibe prepaattonglar rpkexentcomposition that can be
25 I n conducting these

used i |ﬂFﬁﬁ°é? '8 %0“ “tOH}PfSém%i ?ftﬁgu}/\éfﬁé‘“} dentified. Options 1
ang Z0assFueRMiRd Watdrs30 gbﬂﬁydrbﬁ:hﬁaﬁ&ﬁc@mbs@ PKivesl Byp@ EF; Aqualon)
a

zero-order release. Plots of the Sma concentrations
was dgsolyerbeng & Fonfingpyolagorarasy gh?éﬁm3(?0ng i gpproxentvens gsperssd into the HPC

solutlgpul%ﬂo 714011?0 gtgﬁeous gﬂé)%@%&g ;/ag) E&ggles C%'Xpattg‘é/%calg ?nedla m%ll filled with

ara
polyrrﬁ:rlﬂ @@hd})ﬁg neapesuded om abhﬁlnu@&m fdoRion lﬂlﬁﬁlﬂthb Ii’ndah @artlcle size was
conbi nation conpositions of the invention. 5 To
approgimaey gy 2Epsagasrred By 13pepkicHpartiskng rt‘ifﬂi‘mqé‘%’l Xy Nagr@tra UPA.
(Klucel Type EF; Aqualon) was dissolved using a
conti nuous Iaboratory m xer. 300 g of naproxen was
EXAMPiRessed into the HPC solution until a honpgeneous
suspensi on was obtai ned. A | aboratory scale nmedia ml|l
f iThe edrpwésd ¢f thisekymple iscto glesanidhe pgeparddaofvasapueed compasition that can be
conti nuaus. f ashi on. untétl the nean particle size was

usedlarslb%%ﬁl tgnrospesitiins el the JOGRE by | aser i ght
S Q@58 ol Fefof RN WAKE waSdiss W @I Bt & & dHRAy1p kb ITaSAMEAD/ B, BASF

Corpl) using a continuous laboratory mixer. 400 g of naproxen was dispersed into the PVP solution
until a homogenous suspension was obtained. It was processed through a laboratory scale media
mill filled with polymeric grinding media in a continuous fashion until the mean particle size was

approximately 200 nm as measured by laser light scattering technique, ex. MicroTrak UPA.

EXAMPLE 4

The purpose of this example is to describe preparation of a naproxen composition that can be
used in the combination compositions of the invention.

A nanoparticulate naproxen dispersion was prepared in a roller mill as follows. A 250 ml
glass jar was charged with 120 ml of 1.0 mm pre-cleaned Zirconium oxide beads (Zirbeads XR,
available from Zircoa Inc., having a nominal diameter of 1.0 mm), 60 g of an aqueous slurry
containing 3 g naproxen (5% by weight), purchased from Sigma, St. Louis, Mo., particle size 20-30
microns, and 1.8 g (3% by weight) Pluronic F-68, purchased from BASF Fine Chemicals, Inc., as
the surface stabilizer. The beads were pre-cleaned by rinsing in IN H,SO4 overnight followed by
several rinses with deionized water. The batch was rolled at 92 RPM for a total of 120 hours. The
dispersion was stable when a portion was added to 0.1N HCI. The average particle size measured by
photon correlation spectroscopy was 240-300 nm.

It will be apparent to those skilled in the art that various modifications and variations can be

made in the methods and compositions of the present inventions without departing from the spirit or
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The purpose of this exanple is to describe preparation
of a naproxen conposition that can be wused in the

W@ eoobilsmr4 on conposi tions of the invention. ToPGIESOTH72052
dei oni zed wat er was di ssol ved 25 g of

wcope BRI RTRBH Els Boniry irg i oy Bl sk i Sodifeation and
variatfin§ BEI3§Hvenfibe ;dw@dea\{ﬁ Jscsanvé WiRin dOsdéBt bt R aBﬁéHEﬁ@ RRMUSs and their
suspensi on was o bt ai ne It was processed through a

equivilaiter at ory scale nmedia mill filled with polyneric
grinding nedia in a continuous fashion until the nean
particle size was approximately 200 nm as neasured by
| aser light scattering technique, ex. McroTrak UPA
EXAMPLE 4 20 The purpose of this exanple is to
descri be preparation of a naproxen conposition that
can be wused in the conbination conpositions of the
i nvention. A nanoparticul ate naproxen di spersion was
prepared in a roller mll as follows. A 250 ml gl ass
jar was charged with 120 ml of 1.0 mm pre-cl eaned
Zi rconi um oxi de beads (Zirbeads XR, available from
Zircoa Inc., having a nom nal dianeter of 1.0 nm, 60
g of an aqueous slurry 25 containing 3 g naproxen (5%
by weight), purchased from Sigma, St. Louis, M.,
particle size 20-30 mcrons, and 1.8 g (396by melght)
Pl uroni c F-68, purchased from BASF Fi ne Chemi cal s,
Inc., as the surface stabilizer. The beads were
pre-cleaned by rinsing in IN HSO4 overni ght foll owed
by several rinses with deionized water. The batch was
rolled at 92 RPM for a total of 120 hours. The
di spersion was stable when a portion was added to 0. 1N
HCl. The average particle size neasured by 30 photon
correl ation spectroscopy was 240-300 nm It wll be
apparent to those skilled in the art that various
nodi fications and variations can be nade in the
nmet hods and conpositions of the present inventions
wi t hout departing fromthe spirit or 56 WO
2007/ 150074 PCT/ US2007/ 072052 scope of the invention.
Thus, it is intended that the present invention cover
the nodification and variations of the invention
provi ded they cone within the scope of the appended
clainms and their equivalents. 57 WD 2007/ 150074
PCT/ US2007/ 072052 WHAT IS CLAIMED IS: 1. A
conposition conprising: (a) a nultiparticul ate
nodi fied rel ease conposition conprising hydrocodone or
a pharnmaceutically acceptable salt thereof,
enanti omer thereof, derivative thereof, or a mxture
5 thereof, and conprising: (i) a first conponent
conprising a first popul ati on of hydrocodoneconpri si ng
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particles; and (ii) at |east one subsequent conponent,

each subsequent conponent conprising a subsequent
w@opahstoron of hydrocodone-conpri sing parti cl eBCT/US2007/072052

wherein the at | east one subsequent 10 popul ati on of

-cqnprising particles further conprises a
VVHAﬁ%ﬂ{&ié&Rﬂéngse coating, a nodified release matrix
mat eri ak coRbodti&PERhpaihen of a nodified rel ease

coating and a nodified Telease matrix material, such
t h@ a hmultipayiioslatd gnoditicd owelaase oramhpaditionv @pyiptising hydrocodone or a

prrnBSRUEShy IS Sty SR BRE R BHRRG My or o v

theredTBdHAIROmpaRFhef( ) a nanoparti cul ate naproxen conposition
conprising: 15 (i) particles of naproxen or a salt or o
derivative thiseedmpagnhepramisiteaist pepulafiparol dadrocodonecomprising
paﬁmggxghple size of |ess than about 2000 nm and (ii) at
east one surface stabilizer. 2. The conposition of
cl ai m Lij) whedtédadt driessubidquemabiponkmt @chedhstqedt c@hparet comprising a
conposition conprises a first conponent and one
subseqeHERPUEION Ob s peadone-opmprisingparielfg Sdeteiniie af leayt gnepubsequent
R i R S S R A s
modifiee] relrse nomomeatal, ¢.a coneicoinpad atma@hfiaf retdass eoaling and a modified

et RS Rk, T ek S5, CRRRRSIN RREL SE8. et actvrsthe
least GRMABRIHUAR, 6f a HiPdrBedvatiRan&sr, ihebRMaf bedukiddR@FRanner; and

conponent conprises a 25 nodified release matrix

metber i al nangpartinelatcarpresicn compofitiern edmprisingvher ei n f or

the nultjparticylate nodified rel ease ..conposiiion .

the 11 r&t " poRele B A S el iR AT e R e an effective
avera@apdrti€lk 6i5e an ks than abodt@860 nMMend SUbsequent popul ati on

of hydrocodone-conprising particles conprise the sane

hydr ocddidne. atd@signexgoase $gokaerpCT/ US2007/ 072052 7.

The conposition of claim1, wherein for the -

mi-t i pakhd compesidomotivltined wierda de molirposrulpigmodifirg release
compli3]sFBHFAERN cBhateli BRCHRL TS UR a1

hydr ocodone-conprising particles conprise different

hydr oc oblisrresmpogitior kecleiohpogharein thedirsiedogipenant isgeinangdiate release

r | tiparti £ I
compih AU PYLA AR FELG I la B (1858 mpdhen.
hydr ocodone-conprising particles conprises two or nore
hy4lr oc cBlermspositiofl heclgionPposhiaréio theahodified relehse eumgroment comprises

.for the nultiparticul ate nodified rel ease
pa““%ﬁhﬁﬂﬁ%@?%%éﬁéﬁkg%ﬁe?ﬁﬁgg'one subsequent popul ation of

hydr ocodone-conprising particles contains tw or nore
hy@dr oc obBwespogi@iod Of cline3.compas ithd roeditéd rleasaroinponent comprises a

.wherein for. the nyltiparticulate nodi fied rel ease
modifie rel%ase matrix materrf&f. P

6. The composition of claim 1, wherein for the multiparticulate modified release
composition, the first population of hydrocodone-comprising particles and the at least one

subsequent population of hydrocodone-comprising particles comprise the same hydrocodone.
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conposition, the hydrocodone conprises substantially

one optically pure enantioner or a mxture, racemc
wo@roosiih®rani se, of enantionmers. 11. The conposiPC¢DOSNT7/072052

claim1, wherein for the nultiparticulate nodified

release conposition, at |east one of the conponents

dr t her ThecippIosion oA CBHAnwbereiniBr e mutkpagiswiasanediied release
I [
el P O 90 T .50
subsequeAppopmtdion pf hidrodddosé-canprisubsettientongaisp dlfﬁamérﬁ hiydrocodones.
the same. 13. The conposition of claim1, wherein for

t Qe mul articul.ate di fied cQo si t.ian o
tRe anodht SIPRSPBCGONE" dongireBans nf Ranppphpie modified retease
comp&HRO NBAt fikS pBpullhti oP HydteBd&e-doipris#@ PyelEles Qd@ipRises two or more
conprised in t%e conposition and the amount of
hydropgdnesodone conprised in the subsequent conponents is
a maj or portion of the hydrocodone conprised in the
CQMPOSi thQMdympodifion SPQamP TRARLih 28} tRE il ipaictBte WHBFEN Rlcase
for the nultlpartlculate nodi f1 ed rel ease
comp@s@mzmiﬂnet atdenst Qrtq:esubmqgtntp)@puﬂla‘aom ohhylrodpgddne cotpmeng particles contains
conpr.i sj n articles conprises fromabout 10%to
two O’é\%]é?ngﬁhyfé }’%85 "% hydr ocodone conprised in the
conposition and the subsequent popul ations of 25
hydr oc ch@@ngokifvn sf clginparwhecdie $orcth)¢rmmltipertfcnlam rabdified release
60% to about 90% of the hydrocodone rised in the
Compe%‘wﬁb Sl ygrocpgonerepmprisip yListan Bl OecRie YL RUre GAHigmer or a mixture,
rmmnﬁ@&r&ﬂévﬂMJBf&ﬁhﬁ&ﬁ&kate nodi fied rel ease
conp05|t|on the first popul ation of hydrocodone

conprising particles conprises about 20% of the
hydir oc clisrrempenten seelainh |.iveerein igydhe mubipagisalaternaodified release

Compést’s@@}e 58 R B B0r Gl EOE ERIRME D e o1 es

conpri se about 80% of the hydrocodone conprised in the
cddposi Theamnpb@itioilﬂmé ckhongowheieonfoofheghdiiputiculateanedified release
or the culate nodifj.ed rel ease
Comp%%%“o& talnboﬂf“ dchpé?n%fﬂamgﬁ%ﬁs%?%eeﬁw BEPUPSHPGL ogponents is the
same.hydr ocodone-conpri sing particles have different
rel ease profiles. 5 17. The conposition of claiml,
wherein _for the nulti art|culate nmodi fi ed rel ease

cdnposi theoiPmRosisionof saitg dnpyafrEH: for degpul fipigylateanodified release
comp 53%(5?16‘% anfURP rcﬁegoﬂe%n@hsécﬁﬁstﬂe ﬁ?l@?co?ﬁ%@ﬁl@ Ql_hlénor portion of the

conponent Is a rodified release conponent.
hydroc@iqnespmpnsﬁdaﬁ tled ennmpdbitionvainid ¢lie; ani@int uf)bydrocodone compnsed in the

bR SRR 08 R SR E5893 1 02 composidon
hydr ocodone conprising particles and rel eases at | east

ahout 8Dié @mpdsieiohyd cpandAnehertindor theendtipdréashte anelified release
subsequent popul ati gn of gdrocodone conpri sing .
comp%‘r,l@q glpee{g’rsg\pqgﬁlﬂqﬁloagg Hydrpeo WS GPRPriging p@)tlcl(j:ﬁ §amprises from about 10% to

aboutﬁg?r A d}"d%do Bnd Porﬁperﬁga i ’coﬁﬁeélgbﬁ( ah e %ﬁﬁs%qﬁéh% populations of

odone fromt I rst
hydrocodone comprising particles comprise from about 60% to about 90% of the hydrocodone

comprised in the composition

15. The composition of claim 13, wherein for the multiparticulate modified release

composition, the first population of hydrocodone comprising particles comprises about 20% of

the hydrocodone comprised in the composition and the subsequent populations of hydrocodone
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popul ati on of hydrocodone conprising particles and
rel eases at | east about 80% of the hydrocodone 15

wo c@miistee4 at | east one subsequent popul ati on OPCT/US2007/072052
hydrocodone conpri sing particles wi t hi n about 24

Qurs The .co Iai 1, where

ComP’iﬁ}Pg P?J%ngﬁ EOIPBEiY aﬁ;t% (io/ééi Fh@l %‘Wé‘%ﬂﬁsfxﬁ)ﬂl tfhf’ ﬁ‘émPOSltlon'

rel ease profile of the hydrocodone upon adm ni stration

tol@ Pad ic@Ripokikioh Csf tcheém 1 .elvaasdn Pfodf iheenpiltipaRecusddremodified release

hydrocodone adm nistered in the formof two or nore
COom| 11 C n risin 1ClEeS have dirreren

PerdiEds therfirsiand pbsragns Prtlatipsis of Bydrecestongemprising particles have different
nﬂampégﬁﬁg odone. 20. The conposition of claim1, wherein
e nmultiparticulate nodified rel ease

conposition, the release profile of the hydrocodone
upbh aderfiostresitipp At ¢lainy1 p@%@@ﬁforﬁhwglpeﬁ@ulakénecaéed release

I adn
compBifi. 4 s i RS R Y HhAeTHRIEIALT A BRSNS U hTfis g subsequen:
componvat dasmodifisd afiedsevedpadent.r el ease profile and at | east
one dose has a 25 nodified rel ease profile. 21. A
sold d dosage f ng the conposition of
clggnigﬁxﬁﬁmu¥h 4554 o e ﬁ2$Wb%b claim?21l, wherein the
n'(ld)t I padpoinGidhadistraiodi tf) h@dtié] QPRIGy re@&mctﬁé hyd¥Bcodone from the first
onprises a blend of first and subsequen
popui@ylaia 6t BbnedopapPMBrivipe paiticice pe%reilciaiswead lciaﬁi Pouhg(h of the hydrocodone
r
from?@rﬂtlé e as?%feéﬂ_&? kﬁﬁdrlzgt}o%l%?ﬁg&%é?doﬁg g on Pr&%ﬁg}()%ﬁélgg%lthm about 12
hmnnmdified rel ease 60 WO 2007/150074 PCT/ US2007/ 072052

conposi tion COlTpr| ses first and. sub eque S .
wfltlon aRONSERHIBIRIR At JBRRDbRIGS tg%hﬁﬁ@%%dé Hrom the firs
populfibR oml?dro&ﬁwn@ E%gﬁgn% ie)lnltl@fés hid fél&@ésdat ‘Pﬁ[astsaﬁfotlt 8, %ff 'tHe hydrocodone

capsul es. . osage formof claim21l, wherein
from ttreeat haabtt Qrpaubsequﬁinap@ummnqu dgldnoeddons eompmmbg)partlclomwlthm about 24
hOlche first conponent is conpressed into the first |ayer

bf a multilayer tablet and the at 5 |east one

SUfIs e qUEKRKE confRIIBA B clafin QOWRERESRE tHeth @l tiparbitIaRAHEN ied release
| ayer of the multilayer tablet. 25. The dosage form of

compesitgingitRrelegiearediln of the hyfiocedsing jupa adrginistraidomiodi fatierf mimics the
releasg: %lroefﬁéc' Sf %h%%%g % érogodone ?m C{nstg}ed 1 nﬁlesfgﬁbrﬁ %9%"\&% ctBr more doses of
conpone ng

s are ncor di'ssol'v

immediatagRasd fori ofhe h}'@[@c&ﬂﬁﬁge form Of cl ai m 25, V\her ein
t he rapidly dissolving dosage formis a fast- 10 nelt

osa orm .27 e. dosage form.of claim21,.
widh i s him o v B eRaRt Heqnatotticai Thigifigd release
comp@@ﬁﬂht tﬂegeleé)sre p%ﬁlb’ bf 8 hBrob AP APSn &iikBradh to B otlent mimics the

dosage form of claim 21 conprising: (a) about
releashpeirfde otibrsamn dydaoodege admersicled dn theddome! Graage wore doses of the

hydroggci)olfllte ir? W%ic?l%/n ose I:ll'a5s a%cl)momedlate release profile and at least one dose has a

modified release profile.

21. A solid oral dosage form comprising the composition of claim 1.

22. The dosage form of claim 21, wherein the multiparticulate modified release
composition comprises a blend of first and subsequent hydrocodone-comprising particles filled into

hard gelatin or soft gelatin capsules.

23. The dosage form of claim 21, wherein the multiparticulate modified release
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(b) about 10 ng hydrocodone and having a hydrocodone

Cmax of about 5 to about 15 ng/nL; (c) about 20 ny
woyaroswdone and havi ng a nean hydrocodone CraRCD1S2007/072052

about 17.9 ng/nL; 20 (d) about 20 ng hydrocodone and

havi n

comwltlﬁa RinpI eeﬂ;)flré su‘%s@:qwalt ﬁ?@PB%&GOW

a _hydrocodone Cmrax of fron1abgygﬁégﬁggﬁﬁ O%uhndqmndmnw

ompTBAR MYIFRGAHORR T BXe@ini@ Rdlor3det felalBisuled0% ()
about 30 ng hydrocodone and havi ng a hydrocodone Cmax

of from about 16 to about 25 46 ng (g) .about 40
mg4hy dr Bresipsaes faia Oﬁﬁwfﬁ&lawh%fﬁw fﬁpaxeé@éab%c%xn%hﬁed release

com}%glgﬂ{%

, atg‘lg %%t %%@eroltc% g&@m fffigt I out E%gﬁgg&%ablet and the at

least ahotitbs€ghiengéampondf i lc@mpiw&tti 1ﬂ.t@ amybteguakidaer 40thegnultilayer tablet.
hydr ocodone and havi ng a nean hydrocodone Tnax of

p%% US%%?%%%%Q%O{ J@;lall}é?é 3%9%8&15[99 tﬁ% l’l’élbltlﬂartlclgate modified release

compvgidioocthe dine aad duisayuengcanpyens Cawmnerp&’a,t@ixln@f raplﬁbodnssolvm g dosage

form

about 4 to about 12 hours; (k) about 10 ng hydrocodone
and havi ng a nmean hydrocodone AUC ast of about 109

ng*hr/m. 20% 5 (1) about 10 ng hydrocodone and
haﬁj ng "Hlemcdamﬁodnmé chui2zastwvhatinfthempablpdissal8ingtdosage form is a fast-
ut, 179 .ng*hr/nm.; (n) about 20 ng hydrocodone and
melt 3¥H'“§eﬁﬂ' hydr ocodone AUC ast of about 212.9
ng* hr/nL 20% (n) about 20 ng hydrocodone and havi ng
a2Rydr cEleddrsegeAloGnad tlaoh 2fly wheratnabie hidB0codb@e isopradeotiin about 0.1 mg to

377 ng*hr abgut 30 nmg hydr ocodone and having a
abouf fe, or %Vﬂ?&gt % -of about 392.5 ng*hr /niL
20% (p) about 30 ny hydrocodone and having a

hyp8r OCOﬂwtﬁ)s&éﬁoﬁﬁtofefauﬁQQF&bﬁipﬁ@ﬁqgl77 to about 671
Egﬁhr/nt 15 (q% about 40 hy drocodone and havin
B¢

n ABbPYslo

20%:;
(b)
ng/mL;
(c)
ng/mL;
(d)
27 ng/mL;
(e)

ng/mL + 20%;

()
46 ng/mL;

(2)

ng/mL + 20%;

(h)

&B@‘Eﬁdoa@@%haﬁgl'gmmﬁa@ y roz:@d@ne Cnax ofg about 8.9 ng/mL +

about 10 mg hydrocodone and having a hydrocodone C,,,x of about 5 to about 15
about 20 mg hydrocodone and having a mean hydrocodone Cy,ax of about 17.9

about 20 mg hydrocodone and having a hydrocodone Cp.x of from about 10 to about
about 30 mg hydrocodone and having a mean hydrocodone Cyax of about 31.7

about 30 mg hydrocodone and having a hydrocodone C.x of from about 16 to about

about 40 mg hydrocodone and having a mean hydrocodone Cy,,x of about 37.5

about 40 mg hydrocodone and having a hydrocodone Cp,x of from about 28 to

about 62 ng/mL;

(1)

about 10 mg to about 40 mg hydrocodone and having a mean hydrocodone Tmax

of about 6 hours + 20%;
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(r) about 40 ng hydrocodone and having a hydrocodone

AUC ast of from about 321 to about 712 ng*hr/nL. 29.
wab@7asmeposi tion of claiml1l, wherein the PCT/US2007/072052

nanoparti cul at e naproxen parti cI e is 20 selected from

0 nsi stin II|n phas
Eﬁr ph@ﬁ@ltgﬁé%%to @Oﬂte‘ﬁdmé OﬁP ?%ang 2 2'hydingpdone T, of
from SR PROMSHUPNAREursand m xtures thereof . 30 The
conposi tion of cl aim 1, wherein the effective average

P&t | cIabouet,|1@en@hydrh@donapm@h@mngnama@hﬁ@occsiose Aditiecht about 109
fr  group consisting of |less than about 1900 nm
ng*hr lgmio%gm about 1800 nm I|ess than about 1700 nm | ess
thpn abpellt 1060Oh b cddeESs aﬁdwmna%@uydra&%na MU ESS frof®about 73
t han about 1400 nm |ess than about 1300 nm | ess than
to ab%bémn&W@Inm Iess than about 1100 nm |ess than

a
o SRR SRR AL RS SRR s
2129m1|gtkhﬂ/1ﬁ53t10%p about 500 nm |ess than about 400 nm
| ess than about 300 nm |ess than about 250 nm

t H@h abdget Jomedwdracadene g haging gthygdmgodene AESss: Pﬁg{ﬂm about 130

toabo%pgw %’Ehr/‘ﬁm and |l ess than about 50 nm 30 31. The
tion of claimi1, wherein the conposition is

f (XIODTLH atbedt 3({ mp hydrocadionerang thaaihie amaal hydtaedddneohUChe of about

392, 5%@ &Pﬁfnzb?“ ng of parental injection, oral

n in solid, liquid, or aerosol form
vagh nal aholas@ing a/ﬁﬁ)tc@ﬁ@ne%ﬁ%ﬁhh% hg/ﬁicﬁc@(i@nel AR08, of from about 177
buccal, 62 V\D 2007/ 150074 PCT/ 07/ 072052
to abqunﬁ?hngﬂlf/mlnal i ntraperitoneal, and topical

I AT B 12 SRR A R BEL L G0 0T .

izo%achet s, solutions, aerosols, ointments, tabI et s

co(gsul es, Crearns, and mi xtures ther eof; (c)
hge FormsmRdydmgodensrandiavige @G}yd&?ﬁé@@tﬁ\ﬂ@ampf from about 321

rel ease 5 fornul ati ons, fast nelt
o aboﬁwuf?%th?%}]% | yophilized fornul ati ons, del ayed

rel ease for rrul ati ons ext ended rel ease fornul ati ons,

p u1|9s at i (T8¢ cANBANEOT o (himat-ivolissein AischanpRaticylnwapioen particle is
selec{aeﬁyf?oglg ﬁ]ma#gup EMUSHR # ?cfyg fﬁ%%ﬁ)hgs%r E%f'fl&#p%és %1% (ads)3m1 crystalline

at’i on t conposi t'i on
phasd a sate hi@bipholOplaag, andpiietueds tharep esent in an armunt
consi sting of from about 99.5%to about 0.001% from

%69, ab f Qut . 90% t .
0B by PhsrRee oo, Cors B o e A size of the

naprdd@h gb]ﬂud@ﬁ isnARERY GldnihE gAtuplcBASHin@NE 1Y ﬂfaﬁ@lﬁout 1900 nm, less than
stabilizer, not including other exci EI ents; the at

aboutu@a@tnnbd@ssstmrf T i HrDuBRoat 1500 nm, less
than bl TR AROML Ban 108 1 BHAN s 12 tﬁ%?%é?% 1950 I 1<k 0 about 1100 nm,

less tHaﬁ aB@ﬂllt)OO i, BSs thth byoueed@hin, lebﬁﬁadabmilt s0enrh el than about 700 nm, less
ined dry weight of naproxen and at | east one

than @ewr é%nmsi%mainz@w Pt ning &gy dhanrbethad0 Bie g5 dhangabout 300 nm, less

than a8but 250 nm, less than about 200 nm, less than about 100 nm, less than about 75 nm, and less

than about 50 nm.

31. The composition of claim 1, wherein the composition is formulated:
(a) for administration selected from the group consisting of parental injection, oral

administration in solid, liquid, or aerosol form, vaginal, nasal, rectal, otically, ocular, local, buccal,
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(c) a conbination thereof. 33. The conposition of
claiml, wherein the surface stabilizer is selected
wo e@mistee4 gr oup consi sting of a nonionic surfBCEUS2007/072052
stabilizer, an anionic surface stabilizer, a cationic
surf?ce stapili O zwi.tterionic surface

intrac t ferc’i & ai
isfexpaly intaperitaneal. apd fopisal adinisi@EORy abi 1 i zer. 34. The
COEpPOSI hiPNd&he &fo@ﬂn%}’bcteml%ﬁﬂ{é &rb® édﬁ%1s§§§ot3ﬁc?§dl bisg&&ions, gels,
i s selected fron1t e group consisting of cety
sachepysrqhmqmls;m:rqshlsomndeentgéﬂacts,rcap@é@e Freamprod phiaturcebereot;

dextran cero u cia chol est er.ol
R iR dEREC o IR B R e R GBI ot spptrolled release
formﬁl@h@thsu FisSiBRFhslatmny A96sHilizeaTbARIIeRsRL &laRalroishRabithulations,
aIcohoI cetomacrogol emulsify wax, sorbitan

extendeq @l@se fgglmy@kly]@ﬁ, pylp@ﬂ@reigm@fq(@plgagpmﬁe prd mixed immediate release and
conuBd QINEL -ENRaGaSEOr of L derivatlves,
ene sOrbitan fatty acid esters,
quyethybenﬁmgkwnﬂhmﬂmﬂbdecyl trinmet hyl armoni um
bronide pol yoxyet hyl ene stearates, colloidal silicon
id u ecylsulfate
ca oxiﬂgﬁ%%ﬁﬁgﬁﬁﬁﬁgggﬁgérg%%%?l hydr oxypr opyl
ce(la) ul os@soxehyppresat iroaesmadait boxydri vy fioal 4hsuo8®5% to about 0.001%,
met hyl cel | ul ose, ethﬁlcellulose

from i a1 P BB ATARE: Somuh ot A T e dy AT Gaebased on the otal
com 'v&éﬁ%}ﬁl R hﬂHf@nBQldSa't héa%n%’suffﬁéeesttm% q{Ht tMeluding other excipients;

pol yvinyl~ al co pol yvi nyl pyrrolidone,
4-(bl, 1,tBe 3t teist allfesllnﬁdcbmtgblﬂ)zer phersentpiol annemowmittdf from about 0.5% to

abouby%é?%‘gﬁgéelgﬁ @ g rgi(i)f% 6&%?‘[9%(&370 ﬁ? r&leerigsh;t or from about 10% to about

99. 5@'18ﬁ5v}éigﬁﬂ|‘tfa9&i»‘6§ iRatdRal Gnflikdl @St Qéi %ht‘)&f BAFOM and at least one surface
sul'fosucci ni ¢ acid, sodium |l auryl 007/ 150074

stabﬂmmgsz@@wlug?szmazexcmrﬁmo@ al kyl aryl polyether
%Eonatg§<mn&§%H%e pf sucrose stearate and sucrose
di ‘&t ear & B H%nylphenoxypoly (gl ycidol),
decanoyl - N- net hyl gl ucam de; n-decyl
( 333[} g| Tieoqoynpsen o claim 1debylein tBe Burfiadetsopylizanoselteted from the group

Iuc ranosi de; n-dodec
consISisiia 581 OB ST R Bt b e HeHeplegpace stabilize.a
zwittbdor ShrfeORMHANES hA® an miteRiike (BbiRz4hi 0gl ucosi de;
n- hexyl (3-D 5 gl ucopyranosi de;
nonanoyl - N- net hyl gl ucam de; n-no

|
(3D gl Hecosyrnenision 9& claga tlarbsieinhe swiasgIsibilizarrsgglected from the group

y/ C n t - -
cons e UMMM O Moyt g, som s
choleRecs] chhad aesitler sodaric REG; bdmohkshmnothloédd, eatiuvestearate, glycerol

mon@?ﬁzﬂvtéfﬁggét%& ?r]ilz le%téﬁ{ln%%?%g%ﬁamiﬁ ﬁﬂg BYr ng%etgénﬁ%ersapolyoxyethylene
| |

A5 B lBEEe PRERhyB FSacid co

polthgcrrtaglgqola dod@qybmmethﬁ amung@hmrkgpmuiecpoipmmd}ylene stearates, colloidal

hol t l,i
st it iy PrigaRacey it ooef B hyretioRuie e yppesaiciom.
hydr&éi)ipfd}ﬁll EEMERBR My PEbncllose, carboxymethylcellulose sodium, methylcellulose,
po

vi nyl pyrrol i done- 2- dlnethylan1noethyl
hydr@f@leﬂﬂa(tqeﬁw@s@ hapieatehipse phihflate enongesstadieteydetlpionp topggnesium aluminum

sﬂlca?é“‘}?&hé{l@a%g@r%” %?P?a/npyl'i QRBRSNbSTN EIRAUNGS e, 49Y3 L £LRAMEthylbutyl)-
phenblegttytherdiif2e hleas oLidBYhg airhildaRyae polox inari sitox@tiaey dicharged
trimet hyl ammoni um chl oride, coconut trinethy
phosphalipidl. diach Briogeecinagse gdsylenarngf sofsim .sw;fiweseylétaﬁ% sodium lauryl
amoni um chl ori de, coconut nethyl dihydroxyethyl
amoni um brom de, decyl triethyl ammoni um chloride,
decyl dinethyl hydroxyethylgzammoni um chl ori de, decyl
di met hyl
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hydr oxyet hyl amoni um chl ori de brom de, Cl12_15di et hyl
hydr oxyet hyl amoni um chl oride, Cl2_ 15di net hyl

whyarosopet hyl anmmoni um chl ori de brom de, cocone€T/US2007/072052
dlnethyl hydroxyethyl amoni um chl ori de, coconut

d b d i styl .
sulfafe, el Sy POLAFHOR CUP U Y B Pyt Car i e caarace p-
1sonog§%¥ﬁo@mmg%ﬁm @Edaﬁ@ 1- N@ﬁ@tﬂ*}gl@bﬁﬁi@)ﬂ d&:%l[‘B)ﬂ glucopyranoside; n-

nmoni um  br o de, aury et henoxy
decy]dhﬁamal@npymlosde d]edodeqydrByD gjlmqmmaylbm(l(etrh@dggyl)m D-maltoside; heptanoyl-

NGRS esph BFOE - RE b k2SRRI BBRE s e -
gluc Bkiden @hh@quemeﬁkﬂgﬁmﬁa@w h%rmém;ghhﬁwﬁaho@mtawyl N-

chl ori de nonohydr at e, di et hyl anmmoni um
methglglusamére; nf@ﬁé}{H@yD %wp(y@mmi%)oerm&lw ioglugemytr#npsidst lyezyme, PEG-
phos@%ﬁ, %q‘i&s}teg%’ﬁé él{oﬁélr %&ydeﬁ%%' Eﬁt}h\ﬂl Ingﬁ 'A, PEG-vitamin E,
lysozg| f@mtiolﬂlcﬂﬁ(ﬁlbmleﬁmfﬁ/ﬁny] avaak tagd vinyapyrydlidone,meddfighic polymer, a cationic
amoni um_chl ori de, et hoxyl at ed

biopely et Aicatilik y@ldﬁaépmdgn%w%m eshiptosicgp Cat&nrfo%&%na&eeacaﬂomc

Y
nonpamﬁhlé%bm@%@ﬁ gg{csl;l Hos }ﬂ);l d%,aéﬁgmslﬁiz ﬁﬁqﬁéﬂ? A %hﬁmwmw
tnmebﬂrﬂz&ﬂmalﬂemydrdmmt h;lfdnamz ybmpoomalkj podyvicylppirdlaine-2-dimethylaminoethyl

methggglgm ]%%%hgzéf %te E}%ﬁ%ﬁlﬁmr& gﬁlra&%tggrtuu% bromide, phosphonium compounds,
quartfREBCHh AbARRNYInRRNANY, b@mﬂﬁ(gmh%}b&ﬁylsﬁhﬂ%n%ﬁﬁﬂfMffomlde coconut

benZeneal kyl ammoni um chl’oride, lauryl tTimethyl
trimegryopimamiwh chloride coa<l>11w Itmmrthy] armmpmm brappidsn cegnnut methyl

iy RR G RS s B L e BB s R e fhfice. decy

trieth§T &R &Rl dridd, idBBI Hﬁhetﬁmﬂtdid%ihgpﬁﬂlﬂ@ﬁmm chloride, decyl dimethyl

dodecigl benzyl triet hyl anmmoni um chl ori de

hydrqsgrgy alamoymm chlprige bR Gm- oA &ygDADNAZ)ammonium chloride, Cis.
R LTI L S i N S —

chlorﬁﬁOadcbﬁﬂtQﬂﬂquPﬁ}T hﬂﬁaﬁﬁb_ﬂd}ﬂ Zﬁfh’ﬂllulﬂ@@(}thidéj lﬁ?ltlh}/ﬂ taireenil dMmonium
m de, dodecyl trj et hyl anmoni um brom d

methy]estull;g)&gc %ﬂuﬁlldﬁ@?tﬁw Wmn&mp@p@rﬁhgglden@pw dimethyl benzyl ammonium
brom‘ic{e' ) Mld ngo(léfﬂeﬁ 1 éuﬂgwgnf) Egnzy o ]r;g{dlmeth (ethenoxy), ammonium

tetrabutyl a nium hyIa nium
bromipdeo h-adkyl (&@Is)dmaetbslbenaf,l atnermnalk ohl]loude Ndalkyt {@©es)dimethyl-benzyl

st.ear al koni orj de c nds, cet yridinju )
B e R Y s e oot ChigF e oy hig, dimethyl
dldecil*' ahslo ﬁiu%@@‘hl@ﬁlié/ wm&hwda@y 4%81%§1 1-MhRANARTH) ammonium chloride,

KAQUATTm al kyl pyridiniumsalts; am nes, am ne

trimegtyilargmonimimizaligr alled; tnmﬁ@éammonuum sabts iy dlpﬁﬁwlﬁmanemum salts,
lauryﬂgl[ %fl}?larn}/mona G th?orld% ethoxay atg% %I%t 1d%u1%t Iec’haqexlé{mmon)fum salt, an

fonrc ThECEoMGETY '8R8

etho;@ﬂa@édﬂrfhlkyl\/ﬂﬁhﬁinmrﬁ ket @m&dzbmldmgﬁnﬁmm@fmﬁuﬁﬁe N-didecyldimethyl

significantl di fferent naproxen absor ptl on | evel
ammEpER Aderde @y@ﬁwcmwu@whﬂ@anza/é apgppareFhesideagenopydrate, N-alkyl(Cro.

I t

14) dl\a}%ﬂg}éﬁ -1 E}Etm/m g?ﬁglplng(ﬂﬁu 91%!3 do%@%ﬁ{hlngér‘% an%ylszﬁgmomtum chloride,
dialkyNbeazémeatkgtiamtdhim shlbride dpnrylahemthyﬂ emathiium shlbete (atkylbenzyl methyl

of  said conposjtion to a subject in a fed. state.
ammepEMChYE tyhPory diBe iy senmaRBETe Ptk Se dﬁlmaihéh@pmomum

04
brom'écges \;‘gfé %@%E%EF%EIQXEm%?rPg}l@% 0? %%%‘?gﬁrﬁmbﬂﬁlﬁ{ %Ir%lm&g S 5y 4% dodecylbenzyl

trieth§ 09t Bonfuinded ciedd, pordiall yldfmedtiet] svesvonBin8chlandt (DA&BMPQGE) d1methy1

0
amm’g\r%{gmac%?or?deg,oa{ﬁyldimethylammonium halogenides, tricetyl methyl ammonium chloride,

<
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15 Confidence Interval of between 0.70 to 1.43 for
Cmax. 38. The conposition of claim1, wherein: (a)

w0 b@7/Tpm@%4 of naproxen or a salt or derivative POEUSINT/072052
when assayed in the plasma of a mammalian subject

f ol l adm ni strat IS ss t han he. rraxfor a
decy et B Sl AT BN L DSSHE napr oxen.
tetra&epmméﬂ@raﬁgn&huﬂlm@orﬁﬁaemémp%ct %n&pamﬁlfmmxmthAT 10™,

naproxen or a salt or derivative t hereof, when assayed
tetrabuuylammophm heonofle,denz mmhahrrgu@}lemtbrcbmideththQe esters, benzalkonium

m.ni s reater than the . X for a )
chloffihReARER b e iR P Da i el Ry} pyiiium chloride
halidddiltsif Gusteflzedt pd iRk ys@hRIdemages, MIRARDE ™ AUE IOAQUAT™, alkyl
naproxen or a salt or derlvatlve t hereof , when assayed

pyridijumnseltislagsneg. ening salivaaminG ardesuispide azqligiyrp lisgprotonated quaternary

R L L T

a roxen, adm nistered at the sanme dosage; or (d)
i nat hoseraprsitesrof chom 1a whetaiptefcomperEOR festnng ﬁ’de@}Fe significantly

dlffelrgﬁilT Ipdgfo(?(lgp %sﬁ)%é}g){lq%%ﬁéned’dhﬁ f’aretdql%da%g taé gﬁ%qgapfed[ to. fastlng conditions.

Ive a COlTpOSI I On accordi ng
1.
36. The composition of claim 1, wherein administration of the composition to a subject

in a fasted state is bioequivalent to administration of said composition to a subject in a fed state.

37. The composition of claim 36, wherein "bioequivalency"” is established by:

(a) a 90% Confidence Interval of between 0.80 and 1.25 for both C,.x and AUC; or

(b) a 90% Confidence Interval of between 0.80 and 1.25 for AUC and a 90%
Confidence Interval of between 0.70 to 1.43 for Cpax.

38. The composition of claim 1, wherein:

(a) the Tpax of naproxen or a salt or derivative thereof, when assayed in the plasma of a
mammalian subject following administration, is less than the Ty, for a non-nanoparticulate
composition of the same naproxen, administered at the same dosage;

(b) the Cyax of naproxen or a salt or derivative thereof, when assayed in the plasma of a
mammalian subject following administration, is greater than the Cpax for a non-nanoparticulate
composition of the same naproxen, administered at the same dosage;

(c) the AUC of naproxen or a salt or derivative thereof, when assayed in the plasma of a
mammalian subject following administration, is greater than the AUC for a non-nanoparticulate
composition of the same naproxen, administered at the same dosage; or

(d) any combination thereof.

39. A method for the treatment of pain comprising administering a therapeutically

effective amount of a composition according to claim 1.
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