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either at a constant or variable 5rate, and pulsatile
rel ease profiles include release profiles in which at




10

15

20

25

30

rel ease profile for a given dosage formgives rise to

an associ ated plasma profile in a patient. Simlar to
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| ayer is only avail able after dissolution or rupture
of the barrier layer. In such a tablet the first
portion of active ingredient nust be rel eased
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this drug have increased significantly in recent
years, as have diversion and illicit use. Hydrocodone
is commonly available in tabl et capsul e and syrup
form As a narcotic, hydrocodone relieves pain by
binding to opioid receptors in the brain and 5 spina
cord. It may be taken with or wi thout food. Wen
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changes in nood, nental fogginess, anxiety, |ethargy,

difficulty urinating, spasmof the ureter, 10

i rregul ar or depressed respiration and rash.
WW@V%@‘Hdone can be habit-fornming , and can IF&IQ'$ep7/072052
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non-steroidal anti-inflanmatory drug (NSAI D) often
used to relieve the inflammtion, swelling,
stiffness, and joint pain associated with rheumatoid
arthritis, osteoarthritis (the nost conmon form of
arthritis), juvenile arth#itis, ankyl osi ng
spondylitis 15(spinal arthritis), tenclinitis,
bursitis, and acute gout. In addition, it is used to
treat pain associated with nmenstrual peri ods,
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25 toothaches, mnor arthritis, and injuries
acconpani ed by inflammtion, such as tendinitis. The
naproxen sodiumsalt is specifically indicated in the
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During Lyophilizatjon;" 5,318,767 for "X-Ray Coptrast
180 gt AR oo Paray ol A A S AR FGEeaC BT ik abused.
BecaudeQt tﬁim\d@icts':&femv@ﬁdbQi‘frgrﬁrtalﬁ@ﬁ’ﬁﬂﬁﬁlls%f:egts?in)ﬁu%%ﬂ of the high they
Bl ood Pool Contrast Agents Using High | ecul ar
Wei ght Non-ionic Surfactants;" 5,328,404 for "Method
of X-Ray Imaging Using |odi nated 30 Aromatic
Propanedi oates; " 5, 336,507 for "Use of Charged

Phosphol i pi ds to Reduce Nanoparticle Aggregation;”
5, 340,564 for "Fornulations Conprising din 10-Gto




10

15

20

25

15 "Nanoparticul ate D agnostic Diatrizoxy Ester X-Ray

Contrast Agents for Blood Pool and Lynphatic System

| magi ng," 5,543,133 for "Process of Preparing X-Ray
WOQHH1585¢ Conposi ti ons Cont ai ni ng Nanoparti c|P&d/US2007/072052

5,552,160 for "Surface Mdified NSAI D Nanoparticles;"

5,560,931 for "Formul ati ons of Conpounds as

Nanoparticul ate Dispersions in Digestible Gls or

expeAdricyd ey sy on D BRE hid8cddosie usE@yinplonslot Bj&lr&loﬁé‘ﬂé overdosage
Ogg [g}(ners as Surface Modi f| ers for Nanog‘%ra&{c es, -

melge IRPEY dRpresgipn. eXTAMEOMIOIRRS- (OB WRSH G BoT Ry skin,

son%amﬁeﬁﬁh@aﬁrmanat}@bmlmsmr AGBR{d dvgsofeaiiaySandpatitcilebs collapse,

osi ti on %a 5,571,536 for "Fornul ati ons of
Nanopartl cul ate Dispersions in

Di | s..or Fatty Acids," 5,573,749 for

I\Igﬁ'aﬁ%?“t'ﬁﬁgggﬁfdé"ﬁq ic Mxed Carboxylic
Anieproxeswiash iXhighly V@mltmdgble,Ageh$ssh¢1dﬂ nigi/wb HasPlarofoll il

chenki¥dRR@Le System I maging, " 5,573,750 for "Diagnostic

Irmgl ng X-Ray Contrast Agents;" 5,573,783 for

"Redi spersi bl e Nanoparticulate 25 Film Matrices Wth
Protective Overcoats;" 5,580,579 f@Ha"Site-specific
Adhesion Wthin the @ Tract Usi ngll\lanopartl cl es
Stabilized by High pi ghCHCOOHear

Pol y(et hyl ene Oxi dg ; , 585,108 for
"Formmul ati ons of Ofal q [ sti nal Therapeutic
Agents in Conbinatj Ik }P ceuti cally

Accept abl e for "Butylene

OXxi de- Et hyl ene Oxi de BI ock Copol ynmers Surfactants as

Stabilizer Coatings for-Nanoparticul ate Conpositions;
30 5,591,456 for "M |l ed Naproxen with

Hydr oxypropyl Cellul ose as Dispersion Stabilizer;

5 NaPRx 859 a hoE sterbigMhti-BataintRobadriy (NSATD) tcn B! to relieve the

. Stahiliz Non|0|candAn|on|c ablllers
inflaginges 84l e TRy L A SO i s gparoid i,

ostedhlamﬁr(m% fhdkScomnfontasn 8knfie), jiveils aikeids, mak yTodigt slp&nghus

_of Oral Gastrointestinal agnostic X-Ray Contra
g oG R PR PR PHSCELT oot iar s Bt Sag g gssociaed

‘with ﬁxeﬁﬁ&alﬁﬁﬁocfso AR IRAdChésC sdajieer @p%ﬂ @S1di t6 ndddxed pain.

Car boni ¢ Anhydri des as X-Ray

2007/ 150074PCT/ US2007/ 072052 Cont r ast Age

BREEXaPAEt by prpPIey iR b predustien o prqsiaglgh R‘%"‘?‘f orgepe-like
substhuREs thﬁ%&tdn%@}ﬁssw ek ﬁ hﬂﬂdhﬂ!ﬂmﬂﬁ@aﬁ 'Iﬁ @RaHnk&eAtical forms of

Subst ances; 718, 919 for Nanogartl cl.es Cont ainin

deliverydnciade tabisis F%’ﬁ%‘?s 14 oS Bl Rry chagacsopstiesppd figpus are disclosed in,
for exAPO B, @aﬁﬂmcfsl @%s&%b@@bhﬁmwo I\Jampmu ¢19839; 4,940,588;

Di sper si ons; for "Reduction of

4,952,402+ 20rG 8 %54;&6% 5n46§-:7é? @ad fuastbyralliof wbhich arepecifically
inco t%'i)f%'fé?éhcé e G Rn AR e hiRoRh eieliBa fmab.s Reast e 3,004,682
Nanocrystal | i ne- Formul ati ons of Human
md%@?ﬁdﬂ’bdefl ciency Virus (H'V) Protease Inhibitors
Uﬁhl%l'ﬁxeg% 4 fﬁbﬁ%ﬂo&nﬁbﬁirﬁ RG6vepthakh s{pirﬁleé emal@ 0681 EQkps,

ods of Maki ng Nanocrystalline orrru ations of
toothplhe FiRGRIWEeIIddNEHesRceAmRIRied Py ipflapmagiens sych as tendinitis. The

naprdx@théotahﬁ'rpiaﬁ 1§§écﬁﬁcaﬁ§ i ditlaR8 irCthSHER ARG o BBS th#8 bBacute and very

225 for "lInjectabl e Formul ati ons of
high Nﬁﬁ%ﬁwubé@p@tl@nﬂws% biagid;and gistrigsd wpsiopn eddigengp jsipgssible to

obtau}g rg&asa%alg QidBrRk: &laﬁfa@%ﬁmﬁé&aa&@ AR Lapdken's Parbicdlar 400

ods of Treating Manmal s Usi ngf

pharmaseigrgtics T ahlet forauagippa nf EITersa wsre appiivygs Tor OTC ("over the counter”
| mmunodefi ci ency Virus (H'V) Protease Inhibitors;"
6, 264, 922 for "Nebulized Aerosol s Cont ai ni ng
Nanoparticle D spersions;"” 6,267,989 for "Methods for
Preventing Crystal G ow h "and Particle Aggr egation in
Nanoparticle Conpositions;" 6,270,806 for "Use of
PEG Derivatized Lipids as Surface Stabilizers for
Nanoparti cul ate Conpositions;" 156, 316,029 for
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10 method for mlling materials;" U S. Patent

Publ i cati on No. 20040156895 for "Solid dosage forns

conprising pullulan;" U S Patent Publication No. U S
WORATER07PuUbl i cation No. U S. Patent Publi cat iP6A/UNB007/072052

20040156872 for "Novel ninesulide conpositions;"” U S

: ror : i
compafdif BresClich P ARQEL0y e S AR Dhl Ao RIation n 1904,
BocauROF4RibSaiofvaohibNiny,d is pereedlygbmenlgedfposial admijstration.
Fowe s SRR 50 ABindPSIR R B bion a1
NSATRURbIGR oh Ritstind DQAPARY 163 of iRl de /B WPSh braf AkhiAtstrTbnObuch

solid nanoparticul ate active agents;” U S. Patent .
Symptepuhnpe pNEIwnNcATe pOB4DAIS S tiGunNiAghes topsyilis, dyspepsia, nausea,

Do . Lt = , Li . _
vomiBE S S5 AR SE WSt ol R AR AL B s o
bleedid fosrn deamateheodpedntinons; " U. S. Pat ent Publication
. 20040033267 for "Nanoparticul.ate conpositi.Qns o ..
e e AR BrvGRe Homyyrd Bl Pa R EaT NarTeRbe significant.

Numerd®s RRRARO332R2 db@il th\RVARFOF bk ArBtafibeéRbed by NSAID compositions.
fornul ati ons and novel sterol conbinati ons;" 'U.S

For expaplerane Feisrt sties (it 16vec200490 289 20.0pGpeople in Canada each year are

e j Y € L Dy o) i to.
roia PR LA G0 o bt B0 1 pROLER ittt
resultiigyiatdens faru emet hellsof thede atidPat. Sae MRubkipbat) Gotober 24, 1996, Yet
- 20030232796 for "Nanoparticul ate pol nol .
anothef fsfeselicR s Pin 1ok AP PP CBRLIGIOTE G ORI (o @y b pegponsible for
over 1F00EMHathReRIN at. ised AMRri 2AR021P PAZsit O, Maddt 1997,
di ssol vi ng dosage forns having reduced 25 friability;

D. 'Bddk&rouRdRuahrdub Nabophttitulite AA0SAFERTGAnp@itions
"Nanoparticul ate conpositions having | ysozyne as a
Nmnbpmrecidite betiviezgent copSsitiPat, @intt dBwhbedciatli.8nPdtent No. 5,145,684

ma 20030181411 for, "Nanopartjicul aie sitians qf .

e GRTBR 48 Tt et  TrOREE i 1 RGeS poiRE o dhagnostic asent

having bsdrbeBah@r alidblategatittofe Naface g1 8 A drobsdifiked surface stabilizer.
" Conposi tions having a conbination of imediate .
Methedseof amineannprariiedate aptigecrtrarpetidpissrg dascribed ig, for

examp],lgaltJ%r.] batjgﬁjtk& 3 31sh 81 §MNand g,@@ﬁ@é@ %gﬂqesfof' Niethod of Grinding

Nanoparti cul at e ‘conpositions conpri sing
PharmapoahlySubswnak; 1. Byltatqny NooS,i7 3RS, fmdContmpbusldethad ef @snding

surfa stabiljzers " U S Patent bl.i.cati o . .
Phamn B SuBbaotser ST RPNt B ALl FPRRRSGT El aring Therapeuti
compﬁbﬁycoﬁm@mgqﬁﬂogmicm_ﬂ. 20030087308 for "Method for

hi gh through put screening using a small_ scale nml]

dvanppastigflate pefiveseentigompopfprAre plsp deseEpsdy forggample, in U.S. Patent
2 - i A q§ . '(')_ . .
os. s SPRIOREPENR | R A5\ ML 0B SR Ul ton Docin
Sterilizatich; h&B02 401 for "Netlodrig RedteerRagticde Sian firgyvB Durlpetlemophilization;”

518 S e PRTBOSRR BB P 8 o552 oo

FormuRfén F& NGO PArticRARIS Rl BISoEPsb] @oftrsdd B¢tith TalnleYHigh Molecular

.. incorporated by reference. In particular, US. .
WeightersimmioNpsfacenisy s, 2ei0der "Mathep af iy lipeingdging lodinated
Aromaﬁgﬁ}(‘)gg%?eﬁoc e:s;s"% , if,gjggége?{g |rC " elﬁf@g%p %%%(%ﬁzﬁt@ghﬁmopamde
Aggredatiydl’ 6,845 6p ik "Betnhulbtirms Cosnpbissigedlsi KRGS RlbvetzZRarticle Aggregation

6, 15 5 for  "Lpiectabl e.Eornul.ati 0 of . o
and IncRigio SUPERG | Pett e TRAF ok oF NAUPTC FARUagH ppdifiogs p Minimize
Nanopapatiilste BRS R o F@SDafin NSRERA HonE' W, 3490 MNIPF 'PrGfaration and Magnetic

descri be nanoparticul ate naproxen and are

i ncorporated by reference. None of these patents

descri be nartoparticul ate naproxen in conbi nation

with controlled rel ease hydrocodone. Amorphous snal

particle conpositions are described, for exanple, in

U S. Patent Nos. 10 4,783,484 for "Particul ate

Conposition and Use Thereof as Antim crobial Agent;"
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WO 2007/ 150074PCT/ US20071072052 conposi ti on
conprising at |east two popul ati ons of
hydr ocodone- conpri sing particles which, up
WOZNH{1a8¢ration to a patient, exhibits a b| w&&?awsawmnﬂsz

mul ti nodal release profile that results in a plasna

Propcr{i)tlf:ls fl\J'e? gtngl%{ PREHUA ﬁﬁh&lé!s eg g%%59’f5 "Use f Punﬁed urface
p ar necH net| par aneters. is a hef ob j ect

Modifigiseo vaemttl?aumlet Aggmg:auoai@mrlgﬁmﬂﬂ&anomh 5569363 Sfld’@494 683, both for

"Surfacieﬁgpggfeé Ij\%ﬁlc %rblé emph&g @a%?r Bgzﬂi:r Iger | aE\lio\r/lS\/Iacnctic

Mangafi®yeiFaltRdks 26 MeR$ 6t CREFPASHck IFXR kR RR i Sédnes; B3 4i98@@4tfoi WOsc of
popul ati ons of hydrocodone-co risine artlcles

Tyloxappi B, Nwaﬂﬂa@merﬁt?éw@ﬂ" vt o 18 feyaMedbnd foeMakimgMNangparticulate X-
[ I o "
Ray BB ERIIC ApLAUEREE A MR AARIIEr BB Bpldlen B eRIR 50519
for "X-Ray floatrasi € oanpositiposl teifdrin daridral b:na@ng;'aﬁl,é@@#ét(} foul' Berenulations of
or der| t|ve t her.eof

onat TR g Heae R KRN CP Rl Retn S T Rtapr Py harmaceuticaty

Acceptfil¢ €BSE;" GATDE8H fdr OMBRARI PEdpadn @lNadopasitlet¥npositions Containing
po ul ations of hydr ocodone- gong£|5|ngﬁ§art|cles
Charg @?Phohbléﬁ toalieAuRe dermenténn:t &442-pht fob nlanopaticplptsddiagrostic Mixed
A L,
Cutarl BRFREPSOH AR UIBRERELRL Y IR ol 3B g
5,500 QDFRfdo%@epmmiﬁe fiagmostsel et kaKiRay GandragirAgeRis for Blood Pool and

Lymphiiiosibaniree e 5ot 73 By RARo R S nee NSRS Py o} 321,218 for

"Nanopa¥itulite Ifﬁ[‘)@l hﬁldé%aﬁaumrfﬂwga A/s@nRa? Qoafhit algbms " 5,525,328 for
15Convent i onal frequent dosage re imes in which

an
"NanopaphralitaPigpestisddatrizory Edesk Yf(“eﬂn sthagaiifen Bloaed Beelapd
Valgat & [
Lymtht?&{ %}5&%?&':1‘} Tt Bk %ngSE%(%?I?F% b{'&c&hq?f?e gigggxtl@?%%mrast C%mposmons
ContaerthHHO[dirw:@esc' oi’;ﬁ@’,liﬁ()dbr Burfase dbsiiiedadS A Nanoparticles;” 5,560,931 for

oG8 80 SRS b bt BB 89y i

5,563, 1@9 m&ewlyau@me nmdsukstdp@uyrﬂérs bé SRR MEESEH 6t NIASpdacles;" 5,569,448
gines (and their resultant pul satl I e plasma

for "Su{éafsﬂ Noagpnip Bleckfaanolwpgr yurf2eapias pie FRasing gy Nanoparticle
Compoélggﬁnsg lpgj‘fl %6%; %&%ﬂl?ﬁ&{e%ﬁf gfdo%g)ro‘gf\l/clisgé gd&gﬁa{lgcgiafteaDlspermfons in
Digestige Qilser Eh@sﬁadséﬁééhﬂﬂ%lfqr ONawdpattivelagdbingresteMmed Carboxylic
. peak as.been ntri but ctar |
AnyaridRG s o B G S L S RE SRl mEQPeie ST Sk he 573750
for "Dui@bl@@@c Dihaofhi UG Ray UtitiREteSEMts; 1 5)5EI)19300r thrd&dpefmmeeNai@ammate
conposi t| on_conpri Si ng@nanopart i cul at e naproxe

Film Méﬁmss By Pf@tfﬂ@@r@vﬁama&%" #Hep.aoY for f‘%ltf'cm%afwmhswow\”@ﬁlm the GI
& r

Tract U%n a,?'g%rfgg%r'ﬁgﬂs Sﬁ%ﬁ@é@Ff %@P@o&#@%{ ﬁ%gﬁ?ﬁéﬂrl%'g ?’gly(ethylene Oxide)

Polymelrﬂ‘,l" 5,585,408 tm "Porodiaas af Oyad (Gctdotretinpl AberapqutiofAgests in

Combiigh AFNATEI SRR A CEROS TR o1 R Hoda B o0 Bihylene

Oxide mbmsaopﬁgmeﬂtslﬂtahunfs tis Stallizar Qbakich for lmbpamémm @ompositions;"
e of profile_can be obtai ned usi

5591 438 o O e NRBP SIS ARy HE Y Go b giion Stabilizer;
5,593 65? ELONYEE e S ATY BE Ml UAS Stdbhlized bgl\foH%I'ﬁ@ tn®RhR%kc Stabilizers;”
he i nvention to provi eacorrp0|t|on COITprSIﬂ
5,622,939 ﬁ@:ﬂ'&pgmBased Suréacteap fadémocystal;"Sab 28,981 fdelinpetvied #ormulations of

Ora G R o BN R P T EALT DTl Ry Gerapeuti

AgentshH48CT3ATHE, Na@bps&u&ahﬁe Mhgridefi¢ VBkddCarbdieé B@hydrides @& X-Ray
pul satil e manner or a zer 0-order manner.

Mul tiparticulate nodified controlled rel ease
conpositions simlar to t fose disclosed herein are

di scl osed and clained in the United States Patent
Nos. 6,228,398 and 6, 730,325 to Devane et al; both
of which are incorporated by reference herein. Al of
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which a first portion of the active is rel eased
either imediately or after a delay tine to provide a
pul se of drug rel ease and one or nore additional
WORBYHI5¥RE of the hydrocodone or a nanoparti c RICA{US2007/072052
naproxen is rel eased, after a respective lag tine, to
| " -
Contsl BB A0Pk, A ABR0S, S S E2509458 G ontinons
Method uf GHieding Mhaimnaceﬂncbhinblstanmst"l SN &Y 9gpoiNatepaticles Containing the R(-)

e R S P 10, RS SR e o

Disperfibhd;1 9884 02302t RediRbbd bfemtra@n@agsa AdefieGiediNdhoparticulate
conp pul ati ons of

rising at least two
Formulagign é@b@@ﬁédmm?hmo}@ Rpac@loa%" p-A4MB2E MNareryaibigs Formulations
Vv
of Hur%%p%%n%%ﬁﬁcg%nchFﬂs?ﬁ&g) Iﬁrgkég%mﬁlﬂg)?tg%g‘[g gtulﬁ]g%%ag.\fl&l%ﬁrface
StabilizmgU6,068858 fre "dlethods ofrbirakmgd‘{an\ze:ysta@me Foemtlstions of Heman

0osi ti 1 he f. t r nor,
ey PR ol REPHRE Grnd G o PereR sfpbiizens
6,153,236t ‘GhjeeabR Fopatikiicl s Nai‘aol@arﬁaﬂﬁé I\ﬁpfotxb@l‘l 6365 tsb@for "New Solid
amount of the one or nbre active ingredients in the

Dose Fegnﬁﬁgﬁa{lq)];@ﬁlculate Naprpgerj; 56,981,490 foir Methody pf BreptingsMamgals Using
Nanocxbrﬁt\eéﬁﬁ]lg 'Pgﬂnﬁlgu&{s%\f'}ﬂﬁlaﬁ I&?Aﬂn@d&?ﬁ&ﬁ?l 61811@ ?-Imieﬁéerlﬁmbltors

osi tion conprising nanopar t e ‘naproxe
6,264,990 far Q@dbuhmd AlepsolaComeintriya¥ moparticie Tdiepdodiorest | ®26W&9tfor ‘Methods

o e BB A B 0 d L SRS SRIRE B B s

for "Udev@ PEGVEBVRRcd Bipkis3RISuffagd Rhbiesaes Nabpartiallib @éﬁ'ﬁbosmons
any pharmaceutical |y acceptabl e dosage form can
6,316 Q;Q,fpli Feagidly Dlsmteyg@magis&@@; Pogagedioa;" SR t386hog ' §ohd Dose

Nanop&héﬁ&%% J)‘nbsﬁ"cl% ﬁgﬁﬁﬁ&h tbﬁﬁé}%ﬂé%ﬁlﬂﬁﬁuwm P& MGi@Surface

nmposi ti accor Fnvention and

| sf;abﬂmh ammﬁmqﬂ |Sodiuhy81dﬁlseqzmalbd 6428 Bi4for "Bivadieisivedinaparticulate

CompeRitgat Hiathe Caforn s aa e e en bt bAZE P Sl S RIS g.432.381

for "M&ERGRToS TR a ORBITHd] FHlvab ehd 8P 4fdor Dbwd Galrbin®stinal Tract,”
derivative thereof, in conbination with a

6,592, 9% 1fes ’B\hmpp@uplaﬂfé Ditreronsd ranrisinge: SwigicGasphination of a Polymeric

Surfaceﬁ g IﬁBctk_lE@o?ﬁurB \Qﬁlf&%@&h?’t i %@%2?8? for "Ap. aratus for sanitary wet
yroco one-conprising particles as i hedth claim

millingd', 6,686c50difor "T™Nupopdraculse Gbinpoetiors Gungirising Ashorphas Cyclosporine;”

o142 QISR AL AR R B R BB A B AL ALt it

Metho®Thée§UtY, SCL 76mesmgmg de bRt Y6 SN nSRFRAISIThie@iugs;" 6,908,626 for
In yet anot her enmbodi ment as defined in claim1, the

"Comppyiyetithagimeerrosthieaion of immedipis stieassane sppsralisd Frdease characteristics;
6,969 ﬁ%er eﬁa‘hbﬁ I CO?r[bl naiaggft%hs cgﬁipﬁsﬁi@lcg {rmg’? oF V@ ?rl Yrrolidone and vinyl

fon with-a rrﬁlt particula
acetate aoglirface stabibrags encb@%@?t fon'r“SystanmldQ\dagocbior Milsig Materials,” all of

onic GRQHL TR DYk BECCSNECOTPLS 10, ROBLLE| Bicuion No

2002001287 PXE ot "€ odtrSHE] RElkask Nagopae&i8e stoaipamhsns " U.S. Patent Publication
bi oequi val ent to adm ni stration of th

No. 2002{R4p%i4 fioe N anoparigplelsdabrated oamalabpasg t G i Pateptelpblicafios No.
2005t 2o Sl SRR SR | R BERPRELILE MRl U
Patent EmlﬂEathEn Nesx06623808b turt N2fGB rinmlatamdggtrel formiblagormt "slo.S. Patent

punic PR St 80k PR AN BRSSP e

same fm&r%e@rlge@nopamculat@lab@vd ApeRiteliOf yi Ul 8 hRdterfl PaBHAQSEH Na. 20050063913
od of maki ng the nanoparticul ate naproxen

conpositions. Such a net hod conprises contacting the
naproxen particles with at’ | east one surface
stabilizer for a tine and under conditions to reduce
the effective average particle size of the naproxen
particles to | ess than about 2000 mu. The
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the detailed description are exenplary and

explanatory and are intended to provide further

expl anation of the invention as clained. Oher
WOg3p|7864034 advant ages, and novel features wil PCEA/S2007/072052

readily apparent to those skilled in the art fromthe

N
composiuems ofisitidrafil frasbot;" 10S Rptdny SndeatonNof ZHNN0HGD O e "Gl stabilized
o 00 e BTSSR SRER L L
ghpiZl&f cohPolBlof/ dUSE PdRAEPIMCARNAT. 208500044Y foh "REMI ofisdoh@vin

drocodone is contained in the IR conponent.

compopans o R s emdt 20MAIPR Tt Tomopgiate topiramate
formul Oglr ocog OB} fer: BLOMLBLA %32603:0%%7%3[2 "4 L(iﬁ%fosgég%omposmons of

one 1S contained 1n onent
stable ﬁh@mﬁcmmmmtagaﬂy " &1 SutRateni Rumwanmnﬁoozoomzm% for

"Naﬁoq'%tgqﬁl C%g;g gicggm“gﬂa&{uﬁgg ¢ﬁ %‘)‘zﬂgnti}'ﬁ%ﬁ% of Ii}%wh20040208833 for "Novel

fluticasoh&ForRuRAONS" B19) PaRnfRaicsdHulatioons %ﬂlﬂﬁr MTompositions and
hycl rocodone fornul ations i n whi ch 50% of the

method-fpg prélkis gl gréerials: 'tk Bpigrid ublicativa NR2e4AIopf for Botid dosage forms

comprifing BN N BT P AR T, P o Tl A R 00 P

Publication iNai. B@@!0il ﬁlﬁm&oﬂ'ﬂox&bmﬂﬂim composnloﬂr'sl; 'GJ.S7 Pgthatvigiblication No.

2004035 NS 5 A 05980 B DU OSEERNE  o o0soi 1513

for "NRENHRUNER cofmpbiifiodsl? TSMPAAR %bhcatlon No. 20046185889 £rOM&w viscosity
st eady st"at e SI mul ati ons of 10 r&% dr oc"odone
liquid doéﬂfglffﬁmgtsb dAS. PatenifublicationdNgo 2¢#4 9@%@ SEpHpmBradiation of solid

S 05 Ay A SRPRRcro a0 B8R s

peroxﬁe@bmpbatwms:iSU(SOBhﬂenﬁPub}mmtmann @BOW %5 foh @Tanopartlculate

drocodone i s contained, e | . |
beclomg e SirEstgn d SUBPSIROr &L biETBt P SHETRE N aupoas Tor
"N Qi_'}b%Slﬁ@l'isrBf' adbio0fesis WRibitors;" U.S. Patent Publication No.

2007/ 150074PCT/ 1JS2007/ 072052 (Cption 1) in which
200400383420 { Nenopgsdicalatsaerel fosmelatiens ane @ovel sterd cplﬂbmatwns " U.S. Patent

Pubhca%gHg%n §(5648P Eézﬁz dfgj% Clgaga%ﬁﬁn lgtgn{] %ttgt?%ﬁos %%%1?52 "ngg PQJent Publication

No. 20@4&0&51133&% Thrug kﬂehifﬁyyj systnndscané meshcmls;ﬁt[hS Fatkni Pulihha:lothNo
st ate si l.ati on

2003025 o0 N oG eBE AR dP HER BN S, PR TSRPlFSmations:

UsSs. Pdeéﬂt PO Not 5030y tis0e @&omﬁsﬂcﬁss@ﬁmoaio@ﬁfé fofind RS idgReduced
nmponent. FIG 13 shows sin dosée sinul ati ons of

friabilityd U GOPstet Ea ey Snatn g0 | BaiRTos] Napwgarticglaigcppiositigns having
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conponen st ea state
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON 15The
conpositions of the invention conprise (a) a
composition conprising a nanoparticul ate naproxen, or
a salt or derivative thereof, and at |east one
surface stabilizer; and (b) -an oral controlled

rel ease conposition of a hydrog¢odone, or a,sal,t, or.
‘Patent Pablication bie. 10040364 Tor "Apmdratun {iF SELGHYCHIDE." desiibe

Ination wth thée controlled ) )
ralpaaselah s deedoNes.i 5518738 dors Nanopsi@siutite AL Formulations;

. 0 i | , i j ) _
5,552, [ton Surtoch MOGHG! NACHR OBy 07 b oI5y PR with
Hydroyﬂﬂéﬁ%@ﬂﬂo@rh@ ]ﬁiffeﬁsﬁbrﬂﬂtﬁﬁﬁﬁeﬁ'i@ﬁ%ﬁﬁ é6it"Snjedtabité Boremulations of
tan "prescri bed doses. .. The present i ntion
Nanoppﬂﬁ@l_ﬂhtsté‘@l)_aom;_t" kB 0365.£ Béggi N@w §0ngo&ﬁorwecgéfaﬁap%%ate
Napro%e%‘é%%ﬁ%ﬁ{d%aﬂ%u egrga'ﬁ)&%h bhéfke %%%ogdt&%f Rrekdie. None of these

€ net conprises admnistéring a
patentd digérdRelah bR dulatet dpeaten iecamiinationofithecodwelkegaelpase dyydrocodone.

et AR R T AR G g s

nanop%gﬁ%agcg ?(%ng/? %ée?ﬁcogngdggﬁﬁﬁs DRANAPSELifi Sl A BrpdAidddyeBference.

4,783 M4t By P ERRAOEBFosiBPANY RYTEREDAMRInGOOPABA péroN 4,826,689 for

provi de a pul sed or binodal or zero order delivery of

"Methddhfer Maltingddufomaly HeedPartgesiron Wﬁ@."@ﬁ‘g@éﬁgfgw&ﬂmﬁmmdsz"
557 AL S R S SR SR s

5,741,378 {6} ATIRbAELIL NonheBeEhtkd Pdeus Partclts ofiifopml Szt for Bntrapping Gas
or m

BubBler) ly%iignaafc{)&fgi@#g%g%@eﬁl;%wgo? %li]ltrgsn}aé]gﬂlfgn%{zﬁ IPnanlgfeE or Enhanc'mg

Ultrasdub§ %ﬂ@@ §attes" ﬂﬁ\b@ Ble2@5RHR ndidhell PhteRts e ALY &itbrporated by reference.
*eonp

rance to have a formulation which may be L.
arheipnititre méth cabventidug dgdioredane fergnulafiqes is St ey s#n byhabit

formjng.?ljg ¥ ]:1iﬁ'l%%lgﬁﬁ-'%gaﬁtr%{ggcrngr%ﬁ%iegse%nﬁmédohgﬁl_gtgmz;)hﬁlewate such side
effects 2000+ SOMEARCT hel280Hé O £ h2weombinatiet @nipositieriudicegtrolied
. health care costs by reducing the anount of tine.. Th
releasedyygreodsnefeu Prayidea g kP S T CumHL PEPPYfionsy The
pmsengﬁy&%bnlsgﬁsﬁ[géathgmm of the invention, the
nanopar ti cul at e naproxen conposition, in accordance
wi t h- st andard phar macoki netic practice, has a

bi oavail ability [ < ter, about
90% gr eat er, abm&%gﬁﬁqgﬁﬁm greater,
R4h oER% (%'rtﬁ?ﬁrgﬁent fRertiomt Praidad cﬁ)‘hlopoﬁE&U tondf}¥ing nanoparticulate

greater, about” 30% greater, about 20% greater, or

naproxabout sdl08hdgriesive therdrdrin gowbingtan Wigramulliparticulate modified release

non- nanoparticul at e napr.ox ( . . defined
L
claim 1BwiiHP] §foh aliindidaiios egitibipadibineamedal ncmullinmglal foleese profile.

not limted to, orally, rec%éggy, ocularhé”. : culate

penogher ebiagt|of thednypntion ip RPN OmPRTIRAT ORI RynopgHcula
naproxa, ReYLap Sxocﬁ%ﬁ)vati‘}emléﬁ‘éf, $4 edRbihMionRUPEAYIed release hydrocodone

I'ritravagl na , Intraperitoneally, locally (e.qg., o
compoflB¥EIRY Whickd b FikyIRO#BNQIL tits copsosition, ias adydrocmtwhe or a sisalderivative

.spray. As used herein, the term"subject” .is e 0
thereof i et AR C BT TS R Pocor | B AT vdSoodore, o
asalt o &‘é}R’Qﬁ@J hB0r RYERLed gi]ﬁdly SfiSEanRitit@Rlay pAEhdsH Bjbafédalnner.
e used 1 nterchangeabl’y.” Conpositions suitable for .
ph isemioehea bbjectjof the iomentyp te preyideRcopRpstien %qlg@é}qu'lanoparuculatc

acceptabl e, 15steril e uegq : b OF
naprox g, G Bra BTN EHEr DAL gD a T A SRt R refase

powders for reconstitution into sterile injectable

solutions or dispersions. Exanples of suitable

aqueous and nonaqueous cagjiers, diluents, solvents,

or vehicles including water, ethanol, polyols

(propyl enegl ycol, pol yet hyl ene-gl ycol, glycerol, and

the like), suitable m xtures thereof, vegetable oils



300ne of the following: (a) one or nore inert

exci pients (or carriers), such as sodiumcitrate or

di cal ci um phosphate; (b) fillers or extenders, such
wRedlsafghes, |actose, sucrose, glucose, nmanecrak00amdos2

silicic acid; (c) binders, such as

carboxynethylcellulose allgnates el atin,
compcpo:lowomynmg atdeastibrrepopslagppsel hydmgodangcprprigigy particles which, upon

nectant s uc | [
adxmngg'g%qnsto a %)ﬁ%fﬁ‘l% % Sxtﬂg)‘ri‘tg ra%gr}{(gc?aﬁ 8t m fg%o%glcrgifgseﬁg(tﬁg% {HAY results in a plasma
profiledwithia HeQ@autifaBy effectﬁrb ghsilmac@lﬁnemc pasariesirn conpl ex V\D

2007/ 150074PCT/ US2007/ 072052 silicates, and sodi um articulat
c divip a fther otiet of FieUpTIHOR A HPHEF & CORpRHRCORRTiapE PRnoparticulate

naproded) or3RER BP&érRQtl@&ﬁq@fe%f &t ribinSibalvidsa AURIpEiealad modified release
antoni um conpounds; (h) wetting agents, such as cetyl

compcmifmo leoinprasiok gll«yasehm papuhtisnseeftwiwcodany-camprpips prrgicles which, upon
s kaol d ben [
simin oo ot A ALADk el Bogls bnd ol LEMSpizoma profe
sodik @I:ﬂp;ﬁioﬁﬁa bbjleéﬂf?:ﬁ‘ tigd iyieqiten tclsmblvm Ikc):lampgfdmmndnmrfsll,nﬂo r
m xt ures 5t hereo For .capsyl es, .tablets, and pill.s, .
nanoperiisulds SARFEX T P SHERF IS EEVE ﬂwfﬁor 42 CqmpRtatiop R By iRdrticulate
modjﬁédq'gl'egsquﬁ?gﬁn&g’édﬁpﬁsﬁ{o Rkt RS Pophiatidndlof BRdrbEsdotel€omprising
har maceutical |y acceptable enul'si ons, sol utions,
pamok:s s»ﬂnmhsm;cmsdns@nsuuzgt@n taiagatidnitL Brodyrenaiplasine Arofide substantially

done €
simileg s PR TRe BCFIEA s noigiinly A P8 P ok o BostBforms
given M&@EY MRbRE () rsumel'mﬁﬁﬂjsmlmieﬂﬂﬁ phaiﬁiatﬂiid)glcai angthageatts effects.
fiers. npl ary Isifiers are eth1¥
prod ity adeninisGBi b B ORT St T Atk oras Epbhataetiallty |
p o p@ﬁﬁiﬁonaﬁ’ ﬁ@@y%nt 8!;5%9@&' imQ&h %c}pﬁﬁﬁﬁfbﬁﬁw release (IR) dosage form is

enegly tyleneg ycol ,
admingkitered maleﬁoalmmwmrels tmld:%ly sypsisatp @mﬂ%a@lﬂszéwn&tﬁrpﬁle In this case, a

oundnut, oil, cor
‘pealc 7 R sC poncR o P Bl ol il 3P b R idoye with
troua}ﬁq&,)gﬁinb ¥i RReglLY eohcentritiing ﬁe\&dhpﬁhgﬁet\edfﬁ ooflsesm\tel adarnistration time
or m xtures of these substances #Eﬁﬁﬁa
PomtSBE-sqhd@sag@G@ﬁﬂieﬁéﬂﬂﬂ i artoer PN fpagfigyer
pharxﬂa@&i) 9@ @Eﬁc eifdbEhs QR 1MEE Jith thedd R8&RLMple, the wash out period

ylng a d suspendi ng agents, sweetening,
providedl ay dreifaltyoff ahthe péasing gpmgnaefemtof the active between peaks has been thought to

r utlcall effectiv o
bea gt P Bapue et s e RO R o B B i SLEes of .
strad bre@ﬁﬁlv&ﬁtﬁin flasagelatch & a pompdsitea cotvprisipg narfdpamculate
e or

pharmacol ogi cal. response far,. which a hydroco
naproxapPréak of deryaiy hihseak Eheqmpination e CBé‘ﬁ‘E“oea E‘ﬁ-ﬁaéF C?JFPOS“JOH
compﬁ’#jx? oI 6E4 szﬁf Isdéﬁbati\fe%ér@@fﬂ thich §n bertANRSIEESa
it erapeéuti ca ?y effective ampunt,™ adm ni st er ed
hydrod:cmloae ﬂ@srpmpltolﬁbaﬁlha'r elisnibjtesthe i"peaks'rudt"rewgha} prodacedryahe

adrmnlt‘sgf;\taqnt q(% Ol\é\%éﬁ ]?te)% of f é%ﬁv@\?seﬁu@(enﬁgﬂtyg% s%cﬁgﬂar%ﬁle is bencﬁmal

This tipe SRR cah bd (ﬂﬂilﬁ@fﬁﬂ'nh&ﬁédrﬁmﬁfacﬂ ﬁﬂ:dalsa/ﬁe:&ﬂmsﬁnhatbﬂdows for "zero-
those skilled in the art . is to be further

order" etigerys B, i et forBp Gesh O%Wa IPRFEFE RS MEd D SgRASitigp gomprising

nanophfﬁcﬁ tnfg 2ok ok Q%EﬁBP@e?lvaWﬁer%fj iRSorHiRdtiocd AR@LSontelled release
Wt rence to drug |levels as nmeasured in bl ood.

hydro@fiGnecafpositidinivarigh sikdpetatini deliegrphysicocatiens, pra salt or derivative
gffect%fﬁ?annunts of alﬁc roxen and a hydrocodone can

thereofy dn 3 BPISIHE ARG EMBiA T Ea? ylp B Can be enpl oyed in pure
f DR pAFicuMREnBdiFie Bodey1IvE rel¥iss compositdnasinite td thosd diyclosed herein

acceptabl e salt, ester, or prodrug fo Act
are disclosdged Flebesdsn she Hrikeh?iaws FASRENG yaboLhibe’ $03yig Devane
conpositions of the invention may be varied to obtain
an anmount of a naproxen argl a hydrocodone that is
effective to obtain a desired therapeutic response
30for a particular conposition and nmethod of
adm ni stration. The sel ected dosage | ever therefore
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'dosagis ogjﬁrrlyolg ¢ipye
_ vement,

agent; the duration a the treatnment drugs used in
conbi nation or coincidental with the specific agent;
and |ike factors well known in the medical arts.

| . Controll ed Rel ease Hydroeodone Component
of the Conpositions of the Invention 10A Definitions
As used herein, the term"enhancer" refers to.a

al; bohiiyishdraiicerporateddypalreacobereinh AHE H Telryans Ba e 45t inghis ficld
nd/or hipavailability of an active ingredient by
Hmya%?%ﬁ%?ﬁﬁéﬁﬁ% “transport across the gastrointestinal _
t rgdthek GbjELt bhtharn@niiombs tosprohidas @nipoesition céinpasiee nenoparticulate

Lo X s e v ig—
whict A5G alty ks REmHa NS e &eao?ﬂéﬁt 135{)2[&%&' tyleRht&@hiydrocodone, or a

non-1 oni surfactants such as those that can be
sdtopmgbaﬁeﬂmbvoieacting ethyl ene oxide with a fatty
g%‘éfvg@.{]% })I%/tg%aj ltllge%ggI:l ia ’[0: 0 al!ll!étg h‘%lagy 6': iéiqrr%e ]]%12@8{ e*%&a%fé: formulations,

y er; Ccytochr

diffusionltbintdlied ymRatiny, o0 pimatieicontiolitd fordatnamdieting ih blkiags 21 to 28.

and m xtures thereof. The term "part.i ukate" as .used
hehrfher plir o8 e ganiins 6 RSPt ERTOF TElsajegomposiion capabe of

releasiity E‘)‘&l{r&roidé Whah 1R BSRHER 1Pk bihear &rfulti-modal manner in
particles, pellets,” beads or granul es irrespective of

which dfist patime of thhapéveds retmsghothogimmetingely er #fier a delay time to provide a

"myltiparticul ate" as d herein [, 1) it :
putse 5f dppelpi andpre apds st Sl Pfofs AL By Poubiin phnopartculae
naproREPRYEIESKe afB} XidpRtivRE e, td procidpediifonal @il sek bedmug release during
size, shape or norphol ogy. - The term
a periogrofiu fodwentgifewrdwursas used herein with respect to the
c Wy ‘0at- . . .
a0l s RSP RipdPe B ificnion €Ol s nbfikolbfifhe
nanopaftitulase fapkeen t @ aesalt onghabativothereof, irechnitdhatian avith a multiparticulate
.sustai ned rel.ease and.del ayed rel ease. T rm'ti e
modifg e mRGUHOR BB AAH SV 8 RN AP &t Pl Sope-{fprising
- particR8 iR ATh AHUAGuRE bRt 6 &f mblRQct@ipOSiicn®h B drd bbglation of
release of die 1.. Ca-..froma particul ar conponﬁgﬁ. "
partickg Theminr pertion gf thermEouaoffBeencHaRarh 25tve desediqpty dhe composition,

and e 2 TRu R \ﬁ%ecﬂa %? klo}[eez[cévg &vféaﬁngm R GRE B R orE bR population of

conponent an e subseqtient delivery hydrocodone o
particfes @ majot hation ofithe amotint of the onFime mase aqtive imgekalings' ingke composition.

used herein refers.to. formulations whi. na b [0 .

T yor PRt SthS s iihP prRlite ol do BBy foifh chpMsing the
compSyASt ingl rfamﬂ%rﬁdﬁﬁat@ oxenV¥? a salt or derivative thereof, in combination

2007/ 156074BCT/ 2007/ 072052 . The term

with thejiniiftipsitisnlatzonedified wipasaeonpestionof dieprisgridpientign. A preferred
ti.ons_.whi ch it I ]
on 1sa soﬁ&&fﬂ% ?tSsglggfr}p ezhﬁ]l&.rl%%ﬁlg p?lzgg?agidﬂig?ﬂy acceptable
dosagBf@hetantbe utilieedof | ower concentration. The '
term"osnotic controlled" as used herein refers to . .
e Gk e ESTCAR GBFEAE SETBRRRRLEPTtons RgpEsne &
compoliR¥f TEMdih £ FOHE fhvRn S Arde JHAARARUIBRITD baRtablB cfiridr, as well as any

solution of higher concentration that tends to
one or ggpurabi zeurmbes of derdreAexeipiediis of the fornul ation on the

-1 si,des of e . . ' )4 seulate
i eTutiob e RARGT BikonarS RLAbAAROMPARL Sanoparicula

naproxai, ok 838t ortdsEivadRUbatifpineombinkGorhyifk mnm!iipaﬁi,culaﬁe _nwdis@etdrelease
or derivative thereof, conprising particles which

compotiterecaifitfsingenteaitivy popubatiing elivdrdcodonsreomprigiag particles as defined in

. The multiparticulat. I fd Lt T
ctain 138 B S BRSSO o crivarive
thereofhi¢ Gibpefaded &y canpd bsifangd sl acultje:t idgastmg chearpadicmenhposition.
the rel ease of the hydrocodone, or a salt or
derivative thereof, fromthe second and subsequent
conmponents, if any, is 15 nodified such that there is
a lag tinme between the rel ease of hydrocodone, or a

salt or derivative thereof, fromthe first conponent



pul ses in the rel ease profile. In another enbodi nent,
the rel ease of the active ingredients from subsequent
conmponents is nodified such that the rel ease of
hydrocodone fromthe first conmponent and each

subsequent conponent begins substantially upon
adninryesanother embeshimeriag defified fraglaim 1.k ingerdion enqoppasses a composition
[ fiv @%@ MRS, if combination with
cor R arag b BB b SO T R AR, pppiation it
mlﬂupnpcxrlam tnoddiedrelsasa gompcﬁmtrcmtcopxppsmgm lgast tyfo populations of hydrocodone-

co glrgg 58%8%0%%%?3 2 2 tstrgtfl%lgo%;ﬂllésl nzag LY éu?a% ﬁ g)troxeﬁ l?o ? &b} ect in a fasted

stat i G QI BIREY, to @limhi @tibn éﬁthéiﬁrloya‘hculﬁe hiq&b;eszto aﬁlﬂ:@ect in a fed state.

hydro odone conprising particles.of the s
B Shiherbog GBI e geReTS PrBEL sy igyg an offective

aveé?é ﬁzfrﬁé!% 'si‘é@ bYieQ thatghobi 2008 nhy and Pefcs@EONEh RBP4t @Rt one surface
dr ocodone-conprising 30particles further

stabdmmdsg@d an AoyE prseelated wvetaél@ Wﬁfiﬂi?fi of thepaproxgp particles.
Fol | i
ool B el LB 0 o GRTRO B s e
conmpesiiiviat Bwah & lha:hed)éqmpmesacqntdcsm ihk aam‘oxmc:&ﬂs aath at least one surface

satfiar A g B BRCAS AR A e ek lE e e B s of e
ImpRMSKQQQQEQQlm@ﬂw@abahQOGDmﬁerIVatlve thereof in

operation delivers done
s e SR A R r@ﬁﬂ%@ﬂ& e@?%l@? amount of a

conﬁfs@ﬁﬁ&{ of tﬁé‘?féséﬁt GRERR hi @B pfe?a@ﬁ&{ &¥td A PIREHGE Sre@tment of pain.
| asma profile which substantially mimcs that

_ Theellg‘v ednrogpBiye pdvainistegins Adpsage Fum Gorisine p dhsrapruicdy pifective amount
of ﬂ%y Erﬁ;%giﬂgﬁ] ﬁf #9%&=ntion to rewc{é%nﬂf)@ﬁ %Fltmﬂti%’oﬁgltﬂel%ﬁbe of the hydrocodone
urther refates to a controlied rel ease conmposition °
compoppithgemg a hydrocodone, or a salt or derivative
th of ... whi |noerat n I
h g({)t%%q (?bmcﬁsa é 161}@ orr1] Imr(ﬁ uZ < gpqvgsqgm (%da cﬁlcg dzﬁﬁgﬁsz%e %m:l §ta
hydrocbduagRad a paagaciedlatyhaploeeraahich) 1ﬁbpa"t1ﬂ1(m;1 pofludess plasma profile

nore | R dosa forns n if .su a. ..
subsgtangiplly gmpler Befeprenap raREgh By b H%?ﬁWaBO%%ﬂWB dmmediate
releS¥R1hPHRBGHIAE DG o@ FTRR tgrvgh lsﬂ@eﬁtﬁiﬂ%ﬁ@ 2 FREa Thr R vch@dn and

allows for "zero-order' iver Any sui table

tream@ag@amqndéms base e alefaéanmﬁéaﬂe% apBsh pdgirge brm; n
t hefﬂegi b?&t al.r@r ﬁ%p qgt% Btion bR AMEYEUAiBN . Also described is a
provi des - so ¢ oral dos nB conprising a
composirpmsmnnmurg@amopmiim@at@ mazlrdﬂ?@m tjopggrivative therqpfein combination

aract.er stlcs I
Wlﬂ]qay‘fﬂn&?g%{{s 1e ease cfong)os@fn% eiﬁs\%%tﬁ;@)%mﬁ%gfpéﬁ 1¥g ? E‘u(‘)sﬁ&mlatmn of
hyd@d@dbn@fpaﬁiaﬁ:s CDHRGBEm ﬁomgilehEoMaﬂmﬂﬁhdmcompdm_ﬁga sgrobdipopulation of

osition of each copponent,. i ncl ud difyin
hydsapgdage peticlesy hl‘b Bashosodsh BIPTE BOCIcR 3%8&1 Cotaponent further
co ﬁ?@@ﬁbdﬁ'e&' rddédsé bodtident doR@rikik Q@@&s@fzodﬂh@ or release matrix material, or
rocodone, or a salt or derivative thereof

botty é@]dfﬂ’l’lﬂé pragdeliyprs Hisrrgmmgsitioreinprisgen el Bfﬁrswﬂw0¥qa@ in a pulsatile or
zeroméf% nﬁfer irh&?ne'%oﬁin%t bEE AREnIERAIHe REIMPALitidIS of the invention delivers a
such a coating is present. |If nore than
hydmn@dmm ﬁ i gdlsatdk enswo omlnpmnm dimgngyy posied of up tedwenty- four hours.
o St e A0S Rk Phefta RRAL Rl 05REy GAOAEDI Esale or
denmﬂr\e fiiceebfr fedre aselid sraf dhde foatdakidmto mhew idnsalzel Essulinequéntaf than
nDdlflegEﬂglease tr|x material, release of th

beioR, APORISHRSPAY Ot~ LAk B RIS Piep R RAHET SORvenifge g9 compliance.

The $f¥ehdrnh 8fdiVrollEtErefAS would prfaIy otiliRf b2 QoDih Ifrhiesd to, erodable
rel ease matrix material utilized. The nodified

rel ease coating may be present, (gn each conponent, in
any anount that is sufficient to yield the desired
delay tinme for each particul ar conponent. The

nodi fied rel ease coating may be preset, in each
conmponent, in any anmount that is sufficient to yield
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5The hydrocodone in each conponent nmay be the sanme or
different. In one enbodinent, the first conponent
conprises a first hydrocodone, or a salt or
wo9607:¥@bi ve thereof, and the second conponemCT/US2007/072052
conprises a second hydrocodone, or a salt or
derivative thereof. In another enbodi nent, .t or . ;
formulatisme, diffavieresagried feapuigtons g O5BPaL TP foRpgaiins. A portion of
h& 9 P‘m?réﬁfa 1o AoAVEF RPRANNE oPEESR Mhelifivention would
theto“%ﬁgsecr%%pr@enﬂeg%?kgl he Es?n'gosioti on rﬁna}y be acconpani ed .
be usefVin ifopfoviy @xalinhe, andthemfoen daarapsotiponiermafor all treatments requiring

sensitjzer.c ound .in anpt her ¢ £t he

a hydrosgss I Rife ARSI g BrORr ant oo
tHAGERAREU eI fefble REmblBRoMR Y @odabifermulations, diffesion controlled
anount of the hydrocodone_ conprised in the

formulasismp ead psmoticandirolieddomarietions  Aecoriptorth BFFUiRPrRPrHgn of the total
al | ocat ed, sven o HIHRY i@ 65258k defgt, Fith fiRr8Mhining portion of

dose mﬁ%\b‘? fei?aéedp%%rﬁ é%?lg A3 4Co n%? F%‘i‘%gﬁ the conponents of ;n h_ep _

the totdl ABRASIchdcdnvand examped Smelpéniod: Hbe thyertipa adie yheEé imimproving

therefrom | n _one epbodi nen he .h . e
compliggieangy DRI TS BHEBTe o5 Sl PR focBdone.

Rl Ihe ko dthy SdhBral BésEiiptARRE BRITHIlenpbric dsscaptitmite figures and

portion of t%]e total anount of hydrocodone, or a, sal
the detgiteddiesdripgipn e exh@plof andiexPRRNOBRFAE Piepdrddp P&B’édo?g‘ﬁ‘é‘ef

for and the a ) r , 11 be
ol ST AR o €88 nptody Kbt
readily@ppa@b@ito fsé biahedih thhat fromahe foilowing dstailng desodpiénsyrd the invention.

or a salt or derivative thereof, | nposi ti on

or dosage for mDEWBI%TWQngéwgconpriSi ng |
onponents, about 20% i A

%rg%&gﬁ%@% SUNESD r{ og]ie(r) H%gllypl\clgga!tl%gr eo ,ati:afsls hilVhich 20% of

the hydz&BRbhSR Gontdinkd &1 AR icohpsncaf. t'he first conponent,
‘and about 80% of the total anmount of the hydrocodon

(FIGa staves singleidosewtmuletons i | @512 hyrzocedsng forguptiops fahich 20% of
articles of.the pnent. The hydrocodone,
the hy ?cogogeaﬁstcogﬁama% i AER %gm?ﬁ{gﬂg.

I vatin of, is preferably-

RAESS MovishichP 8@ ¥RASAHonobf FNElg Agdocadiosafemilations imatieh
therefromin an amount of from about 0.1 to about
20% oflthebydrgeodone in agptsined in thedRABBWEPHS0 ny, or from about
§3¢04 ghout, 80, . s@ﬁﬁﬁbﬂk 81 g |h?@1§&odoﬁe fahila@dhstif@hich
t 1 e ar ehy%lr ocodone, or a salt or derivative
20% of the hedibeodohais cvneineddh thddB dompehentconposi tion and

dosage forns, the hydroco e or,a t . . . £
38 S ghasperedost Ao daoe Rl eSS o Rputagons i phicn 50% o
hv BB QUbndisl@nahRllin 8@ IREomabrutk. 5 to about 60 ng, about
th_ehy5 to gblgutn40 rT[:]I,1 about g to about 20 ny out 5t

a
TG owEiTa deab SRt of AHBEEBE- G BBHFLs B BHich S0% of

bout 60 . wt 40 ng, about -10 to
_ﬂth‘gB%otﬁliton‘ﬂzﬁCﬁg,mngggﬁple%c%glpa out 80 ng, about 20 to

FHIoUY sy Esadabattsiiddations abblimgdgdigedoab fammulagonsgn which 50%
about 80 ng, a_boat rzl}illongo about 60 ng, or about 60 to
of the byslsprodgre Wgontowed 1t e I EP 0P gr edient i s
' QCRAANGadl btaleSirRiIGE 2k 3D 1Y migrgaoédoba fdrielations in which 50%
ggﬁggSItlpnaa%d QWD 2007/ 150074PCTf US2007/ 072052 in
of the Injalseapdotois wentringé in the ARCPHAPIALan armount of from
gheu 1 0 apout : 2161 R b RL AR dYocblihedEinhil Rions
i ’ré(?]?oéﬁsq e%c?sgélenﬁgﬁs ?ﬁie(ﬁ%@; st c%ir?rstpo%ent Sinoan
(OptioRTPHNVhieh 26%wntiahipidirocbBorteds abgainedd thylR qheppewst i | e

for the release of fhe hydr e, ,.0r. a I .
006 Vashore SRaY B3 SRS AL A SR eGP dbrmulations
conposition may be varied by nodifying the

conposi tion of each conponent, including nodifying

any of the excipients or geatings which nay be

present. In particular the rel ease of the

hydr ocodone, or a salt or derivative thereof, may be
controll ed by the choice and anount of the nodified




20 particles and the rel ease of hydrocodone, or a
salt or derivative thereof, fromthe second
popul ation of hydrocodone-conprising particles.
WORMVASPBA of the lag time may be varied by aIPFé“quﬁ%P'”‘mﬂsz
the conposi tion and/or the amount of the nodified
(Optioﬁ ¢ ?ﬁ@ﬁcﬁ?@% of G}c"’}fn}r’g@(&%dﬁ{ 1§E+rﬁ§n&f‘iﬁ HROTPQRh IRk
or anount ease matrix eri al
lH:IGl i z ebws Bimgl, doshemdlatiaty 2080 rhp BID hgdroeagiene fommblations

Optiof i3k e 0% o R SR ALy B Bai RRAEEE at e

VFQGeﬁEﬁlOWB RRaneRte W AioRs biTED-§)/64E BIDIYARcoddhe Forfldtions

erivative thereof, conprised therein is rel eased

5 (Optw% réb@tvamﬁlil 0% pf therdiospdemg if poaiaehinha iy eampoment n

SIS SIALTRE gk o 6 ORI o
~ (Optiow1) i velaith 5¢% ofléeihydtdcudorelier@udined is thtelReaggdment

JORLE v stsley e St S AR o na/irSGieons Brpuiacons

(Optloﬁnﬂymhﬂn&l A of R AyaRk685%R iS esMmanalih mmw&vnqhmelhte
dntodone, or a salt or derivative thereof

10 Gebxuwvwsviaele dopresimplations ofi2el6g rm%%&ymmnp@mlaﬂons
Oriol STRHALE o8| e BT Al oK Sopen
ddhipta shewantcadynsgadt sitnalatiohealS29- dnpgdentydaovddate fhaagations

<°Pﬂ°fb§%+a3*ﬂﬂ 1 5%e] S6599 ReTRRcr LU0 ABTBOSE BT | i ng

a first popul ation of hydrocodone- conpr|S|ng

particl es gngd ﬁ%; I&@ﬁ'ﬂﬁh@?‘sﬁl
conpri si ng secoﬁg) subsequent popu atlons of

15 hyd %%Bgﬁp&]s%@ 'E!R-flhéénﬁgn Rahbli&d @Pac sHRAQBHpASRg a nanoparticulate
subseqlient nodified rel ease conponents may conprise a

naproxegypat # el adleri vt deraoband ayleamgs suremsthiyilizer; and (b) an oral controlled

retease B EL0RM] ¥E o LBGoROCORL RO BURRRANERE, o {hed

ak wpoa@&ﬁhé adm cddﬂrog@§ Eéléds@ Hanc@dﬂic’ﬁla&trfa@fdx@@ céhp&iehh in
a multi- particulate nodified rel ease COﬂFOSItIOﬂ

combingtign weth thmm@a%le@as@ssiirmﬂen% @t lepss gwelelde fhdo provide
|
inereas EERORAR i B o Breh (9] RIS AU RobdfRob b P Ring
unpleadannendi cites unﬁfeadeeﬁmnqmﬂegher dfantplmcmhmipbsast ion gives
to a first peak in the plasma profi nd the ..
bR PR e rerha e RE Ry bmetog R yEatT: Deen feedg g retiet
utilizinP §¥km ?GSIﬁ&ﬁa&bﬁﬁ{gﬁo RlOfnivkRionl PREReBoaeHhSHRE aliffhistering a

rnvention conprising nore than one nodified rel ease

therapegaemloreéleeti i apeount efen desagqifarmesuchaa R solidomidospgedoma,

9
comps BhPhp kil BProkaBod0nt RSB PR Pyt
release ﬂiydlbbéchmwcbﬂnp@setmm td prenclec podsetl bebmmdb] oratioondefdedivéry of

of the factors descri bed .above. var i on of

the hydf%Qd%ﬁTégé'?’F%ﬁ Ogﬁ‘cé’é%sﬁmc‘&ﬁ“f%lﬁ& e ‘i éF t}‘fh éﬁ’%ﬁ ng
frequentcga @eq%ﬁ@éi' BY can@nfiaiat rilfle 10 Boshde kh\gﬁﬁ&c@mm,@lu r@dinf@ining the

or derivative thereof, and t he nodi fied rel ease

beneﬁtfc@m\fueﬁ érom a prentis plasmpranie erealisrinaing arminmyzing diee pedls to

tI'Ollohpll' mnis g‘% IC%(ﬁﬁ Wfrécglé&{!éélls e %ﬁie% gﬁ@ lldq%ﬁlstoﬁ Bat}eenlt ease
comphaprceto hzere@ffoﬁmﬂlmmmfmoh ematy betakiﬁumlstaﬁdm rdodedlfeequency. The

resuj ti therefro dal or nul tinopdal d

reductip (98t Er Iy R RRR B CAmINEE e et e Sp il
associated with each conponent (e.g., when the |ag
time between i medi ate rel ease and del ayed rel ease 20
conmponents is |long) or su?erlnposed peaks associ at ed
Wi th each conponent (e.g.;>in when the lag tine is
short). For exanple, adni ni stration of a

mul tiparticulate nodified rel ease conposition having
an inmedi ate rel ease conponent and a single nodified

2
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5 plasma | evel s and reduce or elimnate side effects
associ ated with such drug conpounds. Any coati ng
material which nodifies the rel ease of the
WORYH1888¢Hone, or a salt or derivative thereoffCT{$2q0f7{g72052
desired manner may be used in the practice of the
contribdfeS8 & cin%\ﬁ%mﬂ e cdshs tg,%&ﬁ&h’é e AR e BERHyHeRlth care
suitable for use in the practice of the invention
workers oo Ithecrelnfioistratiom of@iugsi mted to pol yner coating
terials, suc s. cel ]l ul ose acet at ht hal at e e
dB it PRt et B o BF Sehat o Ry gp Gpgposition. in
accord R RYtCRAndetdagarhitoRinbad Sracti@), i IBibavall @ity &hat is about 100%

ht hal at e, anmoni o_net hacryl ate_copol yners such as

p
greater; #oyb 9% | eratmicrbout $i Freatre abnpk’ (% arealyr-nbeyt 6RE grpyer, about
r n
s0% oo B A AL FELAO G0 nF YA RARN s 107 s
a convéntiadg@maninakoghrégildt¢ ndpr&eantdsige fpobyvi nyl

t al di et hyl ani tate, dr. . .
56 hpmberiay oL BeaRafih f de ofdetE iea P vig pvosppaptional
means 21061d@R), bt iRGtcd®d, ©FdlR! fectaByCdrutSly I ar&asra fevd. travenous,
pol ymers, sodi um al gi nate, sodi um carnel |l ose, cal cium

intramusgyla (OF gahs utageaisl Ad Eagistenalive PHINONT aldERY225BI, ipFragpritoneally,

GO e : |1l .
oty 3 B2k EKHELE g PSR 588 4 Raghern, e o
"subjeqp'bils yirest 1 meanwhiaoimdl feefdedhee mafmneil ,0sdhding i hgmas of ww-human. The

so as to facilitate adsorption, of water and expansion
KmmsQﬁwmﬂga5ﬂmvﬁgpwﬁ§§¥%€@aﬁ§ﬁpg Bropyl cel I ul ose
s XR RO b e G Rdrh I REEon DAY yé/fhpk}"de@%Ffﬁ@ﬂogﬁm\;ﬁacceptablc

_crosslinked starch, mcrocrystalline 20 cell ul ose, )
sterile pe@YSPr naRRYUGSECIOItoRD [isRETSianAL @SR@@&@p%,@f@ﬂlulSlonS, and sterile powders
gk RS- . | b d
o e R 5 BRSO e 1 L ons
nonaqueedd aalrixgg dilievig [sblabhte, drywdhioleh indhaligod gtee ethipnol, polyols

_pol y(hydroxyal kyl t hacryl at . w... .- 5k-5, 000k
ropy e b BT B 1 sersl St R0 s ble B3t skt vosetable
oils (sueRbd Si¥eCoih) Yol A&l RO estyds saticahalyl BRMicNBroped AMity can be

~ acetate residual, a swellable m xture of agar and .
maintaipedh Beneyampisy by e mpanfoseatintoph prisrishin by teg Bpigtenance of the required
particl AW h A& s A0TSR %&E%@M&%W ene or

| sobut'yl ene, pectin (m . -30k-300k),
gk yempetitdoriscesy dwwodonteén adjavantawal anpreteaviag.ayetting, emulsifying, and

. tragac h, al gi and guar,. pol yacryl am des L
dispensytg S35 by bretplion e Bl qbisPrAn Gt B o e Gy ggious
antibac A HIRINEQR( g A GEME b@hRE pYABES, cllbebitesds, fhknol, sorbic acid, and the like.
| ygl ucan, crosslinked polyvinyl al cohol _and poly

pol ygl uc . : : ol .
It may quf%%m@blsw inglydg dsekonisgnimmpusnap spgag yebymchlofide,gnd the like,

prion S ORI B o o BASBTy e o
agents sdafjingnlmorptiah ciughnagduranino smonetttarite ard palhtose,

L QXypr | et hyl cel | ul ose,. hydr oxypr |

St H R oy aesrs e e u®. SR BO QB gusgpsiles, blers,
pills, podaBeanaBthvles CialsheH 5@ dosgk ForhRSMe Bdtive hfents are admixed with at least

poH%ethylene oxi des (e.g._PQIéox(r)l Uni on Car bi de),
one of (et IRJPWIBE Hp) oreITIrR BTt CEEIRIFIR O GRIPTHt Pigh avidiympgilate or

— _ e | ey i

dicalcfi 8 1R R SR o Rl A B Ry, kB3 plpcose, mannitol,
and silpuid haid;a(m) bipddry,\siclyds caOx20Ohy ks ABP el gtates 20atih) 72052

pOl}’Vigylé\rélg(l?ll o%?,gs?]{;{;og%@/% g%alﬂaz lgc@ %Ql%%lbvgtglr %I\F/{& H%l !@élérge%cealt ?et) %isintegratin g
agents PRLY 8CA4t-b@ar aGlGum cABOANITPO&GIOIr tifRbdAeKAH, higindCicil, @értain complex

nmet hacrylic acid (e.g., Eudragit(r) , Rohm and Haas),

ot her acrylic acid derivatives, sorbitan esters,

natural gums, lecithins, pectin, alginates, ammonia

al gi nate, sodium cal cium potassium al gi nates,

propyl ene gl ycol alginate, agar, and guns 5such as

arabi c, karaya, |ocust bean, tragacanth, carrageens,
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epoxi dized tallate, triisoctyl trinellitate,
di et hyl hexyl phthal ate, di-n-octyl phthal ate,
- di-i-octyl 15 phthalate, di-i-decyl phthal ate, _
WORUASHRtecyl phthal ate, di-n-tridecyl pht halP4Ed/S2007/072052
“tri-2-ethylliexyl trinellitate, di-2-ethyl hexyl

o i . di-2- v . t i -2-2th .
sten St NS SRURER! B N oy ot
such as gnggemantanmomui sespenndsdhf wetting edeamseichmag ¢aty alcohol and glycerol

mat eri al | sui table nodified rele trix .
mono Ryt (Bt IRRET Fuaras kel B R o A G et gieh 4 e caleium
stearaf¥Bink fnesideh fBdree] @lig paB¥thigRnE $Bols SanRLBA bdkSe, BF Mrixtures

known to those skilled in the art. The term "nodifi ed
thereof . dog gapsulenttpblzts napdarilisa the desaggdaanyyerealpe ¢ovenripg dyffering agents.

Rl | \ _

THENHA BBkael Forb AU Padri Y RN GO POLMIRG 2O acceprable
emulsiogh,esabgond, sesphydomee oohopse andoelixars skal addition dehydradodvee and naproxen,
.thereof,.  dispersed therein. in vitro or in.vijvo.
the Liagg o83 es fornd BAY BSMRRR erhalluefs.oginagnly wisfl dn s Att, gpsh as water or

other fols@ts] L@1bAfzid dreRis A bl SRS tEx@ﬁiFiaﬂCérhlﬂﬁﬁéw treddtigyl BRbho,
l[imted to mcrocrystalline cellulose, sodium 25

isoprogygrabekg et cakonaln. 69! 205{A: 87l RlgoRab henrd $erzogife h

' propy%)ﬁ/&a{l]yc%{ PILBL E}ﬂ}eﬁ{ﬁy&ﬁn‘égﬁfm&d&%s, sm:léI as cottonseed oil, groundnut

oxypfopylce ose, yl ene oxi de,
oil, coal gayrinael, blitositsastuc], asd sestiny lod eglycdrasetraindirofurfuryl alcohol,

t.hyl cell ul ose,. pol yethyl.ene gl y.col .
polyedfy ARl GridRint S ar oS iRt f fresg aapesseand the like.
ansidad @ich ieWd@lhents, 38 dorlRSiEoR 68 Al ELinBhdd@ljdtadts, such as wetting
cellul ose acetate trinellitate, polyvinylacetate
agentsppipsiivngs angyispending respkevrepioaings flaysing, andyperfymingpnggnts.
R ROk Tk BV S bk v
hydrocbditvie abia@e sHEYmER th4 GOsaRe that pdvidet Ge gpucifelphmibcs]ogical response for

.. dosage formwhich facilitates release of the ) .
which ${yroradanner 2 paprexeads admpipistrasd i signaticaRemapler of prbjects in need of
such tr&in B3k i@émgﬂak&w@ﬁa*m&%ﬁgau TREGA dfount, N8 HRSAGEd 0 2
formmay be a blend of the dlﬁ}erent popul ati ons of a
particulay sixbgesd tonpartioslasinstande voi ngealinaas byeffaches mdfeating\he conditions
st O T B TR 05 PP ABBRLEL p  os
skilled firedhe ag €It @O e Telkicd unddistobd dacndpeoxeg ahd hi®dcddoh®dosages are, in
. sujtable capsules, such as hard or soft gelatin .
particulapiasiapecs, mogsyied as, pral dasgges, pravif sefesquss fo rig{ayrlg ggmeasured in
blood. Popul ations of a hydrocodone, or a salt or derivative
t hereof, conprising particles nay be conpressed
Qoetoif ordandry skulltvhill agpictiatsrthdt egiectiysi aamiugls of agproxen and a

m.ni-tabl ets which nma be. subsequent Ly filled int
hycro Bl 8 e ke it 5 B EGRITRIe i s iy bl e st

forms skt Biyandasadallyceeptsld Al] estdr, & prodrig Faye Actuabd®hge levels of a
In such dosage forns, the first conponent of the )
naprowaflﬁ? ﬁaw@?noemgogﬁén 5 EPPPRYTPR ¥ A G198 S W61y 2 iopbain an
amourft 8FPhERSRS dnBlGhyBRRAHEGhat M Lk diE (SANY JEQIRINERNeutic response
bei ng "subsequent’|y added as a second | ayer of the
for a parictliat egrapositiol aat! meTival Yogminstirans. Dic seledicd doshgn deventherefore
sal t._or .derivative thereof, c risin rticles B
depend® B8 e g S RS el Bk R BB BB o e
adminfstefddn@ibrdyen,| the Hewgied dufatioapf atatments sl othdidadi@sage
fornms such as an effervescent dosage formor a,
nga&g_eﬁ@pttcoawg%gnq Jrpontain such JUROYE, fé’mb%}ﬂp}est%eof as may
conmposition of the invention and the dosage forns
made therefromrel ease the hydrocodone, or a salt or
derivative thereof, such that substantially al
hydrocodone, or a salt orerivative thereof,
conprised in the first conponent is released prior to
15 rel ease of a hydrocodone, or a salt or derivative
;hergpf,_fron1the second conponent .. For exanple, when
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salt or derivative thereof, conprised in the first

conponent is released during the rel ease of

hydrocodone, or a salt or derivative thereof, from

WORpE/188Ebnd conponent. I n one such enbodi menfCTABRYZEE052
of the hydrocodone, or a salt or derivative thereof,
I
be use i ek B B ARt o erk O e e Lo tevel for
any paaticmédrmamnt i dﬁpamfi ummdmnegfqu fzithImﬂnd‘teptf arrdstegree of the cellular or
nent ntroﬁJed Rel ea

physiqlpg) 6‘??88‘?158??:%1% "r"t‘3 oar? "1"3’ of the SPeET FASER ‘Hé&mﬁgﬁl‘é‘i"hempl"yed
the spédi‘ﬁc hOWMBNYricompbdigdiEBsloyal: tRUSe Inae Svedht GRAtHIAdIRE sex, and diet
rel ease systens by whic t he hydrocodone, or a salt
of the paticgsrthe e 6 adrpiapse@tion, senfe pba stratiqug andyrae of excretion of the
o I r
agent; irt’l#]écr:ﬁ%g{g!n%g g{e tgeg{éﬁ)ert]lgt ﬁs r#?ie g%gfﬁgfn?uci Sm%%%{itﬁlé@nh the specific
agent;ia;mﬂﬁbe:fndmmewe]d)knwmai the oredaterarisat i ve thereof, in a

I r|x n0|lthIC devi ces); the hydrocodone,
L ‘“%gggﬁﬂ?é fdgne ereof . .contained by the
mpanent plibe POSHARS O %ri c col | oi dal
gartictmﬁnnmnglcroencapsulates (mcroparticles,
m crospheres or nanoparticles) in the form of
PRS8EVRrEin AREl el Enhanéle Vit Sto a’mﬂ{p@ﬁmﬂm&ﬁh ISQ:fapﬂ:vl@@ﬂ dnhancing the
or derivative thereof, contained by a polyne
absorpQpAng 9xibigv i [POKY QF A RGtIVE dngpdipns rbYIPE‘H%‘H%I nst %FH*P?IF gaoss the
oastrou@cefgmal act ?@ﬂ"ﬂn BQ Lﬁﬁﬁﬁ[ g o ARk Elg{angér?ﬁ{chﬁ% $hf %re not limited to
. to give’a porous device, or a device in
medlum hmmn ﬁaﬂw@cw@n@salm eswsaﬂtermddbrimtazbs ﬂereto[ien@mdmb glycerides and

h .
Lo s S S R R R T
ethylcn& bﬁﬁb %ff'th%rfgtt éc§(§ %lf?{t?y zﬁ&olﬁl SH 'a.(k@fﬂh@nd? B a s&ﬁi@inlbtf |gfy)cerol fatty

polymers w th (coval’ently) attached 'pendant
acid estay ¢yochuporedd 450 nnkbisers,tP-ghycejaoteinainhibions had gheflike; and mixtures
frmlecules devi ces where release rate is controll ed
dynam cally: e.g., the osnotic 25 punp. The
cthb tetmr"ysarﬁeﬂhtahhﬁmb@ﬁefeh&eﬂefs\t& alsta@of\Mdtter @hich tsCHhattahenzed by the

at e rel ease of the dru% gglle sone WE%Q
Pfesen‘i‘ﬁan FhSFf@Fﬁ‘e%’éd% eelifft PEIdS 5 BEDULSS Irespegtive g} t ’éﬂZG ARRECT
morphdifiEf, §8E terﬁt"nﬁlltﬁ%@ctu@ﬁé" dss&d fae?r&ﬁ‘?néﬁﬁg§f;])ural BediSor¥k lot ageregated
vary as a function of tinme ggen ing on factors suc
partlclea,speélhfan@adg seowbse or maxtursrthepeeld ireaspestise ofdigir sizoeshape or
gachlng | eading to porosity, etc. 30Polynmers used in
St ai ned rel ease coatings are necessarily
The eompaiddificd, releng"” hdeaklherdh aitkgespetalkd the Ex:amgl ces:oﬁfno material
both natural ly occurring pqlyners ch a (r)
or usedeIFw TR SORIEED @ﬁan%leasegﬂwﬁhlﬁ el Bt e en o

encomﬂgssvéo?ﬂtl%ﬁed %a&@@ﬁétﬂﬁé@reié&%ﬁnd(@eﬂ}w el a4l OS e

nec anlcally spheroni sed to sub-mcron sized, aqueous

Bhe b "Howuitey as esed IEIRGOTS 150 HUREUUSPO0T bORREE 2

L dispersions) ., and al so synt h@ta G.RolLyhers such as,the
adim LLDEG.L U.u U1 Ltl r\j l(%lﬁ}ll 5f€ﬁa§% 161%!?;()6% \)l ré.;hu.ga. ai

compmﬁﬁty(acrylate nethacrylate) copol yners are known |n
the art. 1, Reservojr Devices i ca
APpiHHEC| b e et pazn @F@é@ &he; timg Bet‘é’ﬁ%h%%ﬂ POk sy
hydroc%@(meeﬁ'd?n Bﬁ@cdﬂ%‘h@&%g@ ife: su9§eqﬁ’en$ ﬁéiv%ryq{ydgﬁf)ﬂdiﬁtﬂo\‘@anoﬂler
hereof, entirely (e.g., as'a core),” Within a pol yner
COHWOﬁﬂﬁn1or coat (i.e., mcrocapsules or spray/ pan coat ed
[es o, The, vari o fa tors. hat e
TRE Ry progitds, ssrOeLtin o SR RY R I S Ba e P avay,
diministRgedidetdriotesd Besic @etich of subgamks ezﬂ:hﬁh tbé b@@dl tives,
pol ymer functionality {and, hence, sink-solution pHl
porosity, filmcasting conditions, etc.) and, hence,
the choice of polymer nus!® be an inportant
10consideration in the devel opment of reservoir
devi ces. Modeling the rel ease characteristics of
rgservoir deyicgs_(anq qnnol{thic devices)_in whi ch

thereo

morphal
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agent (i.e., the drivi ng force for release) within
t he device decreases (i.e., first order release). If,
however, the hydrocodone, or a salt or derivative
WORAK/EF4 i s in a saturated suspensi on, t hen ROFE/52007/072052
driving force for release is kept constant (zero
,(Z{ &L lﬂlﬂﬁsr ﬁtrgﬁéﬁ'“ G€uded nBRir 1£E86 f&ﬂfuﬂ’artﬁhg@hzch may spread as
ternatively the rel ease-rate kinetics may
the regdtsaf theti sponieoettus akdvethentafra ezarfipinciromm region tihighpude ene of lower
20root of tine. Transport properties of coated
concetifioBt s, mmy be enhanced conpared to free-pol ymer
FTHerTBm WRolio coRRIRACAOREHhaShUEROH fohfuliMb YhihaRSy spread as
ermeant) which may enabl e the |nternal bui | d-up of
the resalﬁr of sheit nevepeas dupeehghicerpaieable membee inte applugian phigigher
concexﬂﬁl[ﬁgﬁ &t e %éuglﬁ@ tﬁeaclah%tr%t?ghg 0?{111;3 ?&ﬁn t1og %h% t&%@ﬂes of the
water on salt containing tablets coated In
membpamky (et hyl ene gl ycol ) 25 (PEG -containing silicone

asto the effects of water on free
Tﬁ% %@B@é’ﬁ'ﬁ%’éw %t ed. The rel ease of salt from
trne cb Ebsﬁ‘ﬁ(ﬁi aw@rdﬁlﬂaumdhd BvEfioa cBinpfitdst Rbstdivh pusihl@ions of
t hrough wat er filled pores, formed by hydration_ of

hydroceqnae g atselh gt deatvativsthererl Wﬂfﬁgﬁﬂf@@f whigthgys different in vitro
dlssoluglgﬁ g films containing just 10% PEG was negli gi bl e,
g. te extenS| ve swelling observed in sinmlar free
- fTihk menlti pantibiodet mmglﬂddaele@e rcompbgmwaa’ldrr@sgst’anys nade thereirom
ase of t Cl whi t hen occ

rel b .
°°mpﬂg%atﬁ?aﬁh?°ﬁa’ﬂé°°8 e e s e 7 0?%%%?@6%@6@%}%% of the

hydroc8on@] SrkeSsalt\We Hexi¥ 48 herddf S thd secslRll DAisEIREqukE BSmBdints, if any, is
change shape to an oblate spheroid as a result of the

modifig} gucl thapthere ip Adag trap bﬁy‘@%%a@lﬁ@%ﬁf Bydgpqsione. (e 3c§h]éﬁ’g‘é€ﬂ"at1"e

o £ RO PR SRR TP QRO M RS-t e e
release pedfile aseol abintsuche nemsomtg)ﬂ inwpbstiof wREGpend be tite. nuitiver of

r PEG .| evels alla wat er..to nbi.bed t hr oygh
hydrocp bR comprsiag Cppg Rt At Fetroriis® o S5y bRt comprising
two hydioesachBeo@patihh goslpssatsMiiNGiveMe to two pulses in the release profile, and a

2007/ 150074PCT1U82 071072052 at hi gher levels of PEG
compositinix RIS DG three RpRCodPNGHRRBPTSHE %FT@?%W%W%%%%HSC to up to three

A LAY LR
pulses {ﬁlii\}ée fe %genprggl%é; cgl‘ﬂér‘é IbC 11:% ywﬁlﬁoi{]}?%gsf PG Y] ients from
subseqyanh deppredatstid m)adi‘fhd snal thatghe plcaperol Igididoedemt fraa hesfirst component
wed.t he cal cul atj.on, of th .

and cach iyt fgRrieraen b NS S et SRyl aS vty Sfrerent periods
of timetab @6 atiifferesl thiedsi on contri buted to the rel ease of 5

salt fromthe tablet. At |low PEG | evels, osnotic flow

Vi exBpleRcon e lsR AOBPOLPEAN hakiaR ﬁwagorﬂPoaiﬁ%tCﬁgwasm° a
first p(ﬂ:’u r?fg)lldﬁloﬁgh c&&n&h& g{? A v@&eﬂs%t)%n a sQé’& 8%bfponent

den y: at a I ng o 20% ani s

compr:smgtasebmdqd)pabtpmmf mhy@bgod@quair laysalt or didmranﬁi &asef Thhe

hydrocgfneSenfyine AR o b Ge R bS e Rumedy EF hodped retcase

coating. Qﬂdﬂnwfrel for BE&noﬁdJB/ bﬁé@é@ina@of)mlamm@t&yﬂwcedmm@mmo
and | ess reS| stant to outflow of salt. Hence

particley fuptBergmprse s metilied 1degse sty pistnle 5@%@5 oFah delisgry, the
compo'gﬁ%tl ﬁlzo tepa\ﬁ% g%llg%géntgg Egﬁ?éﬁ%ﬁﬁ?ggﬂg&rc{?ﬂ?ﬁe@g aﬂ‘é%&)ft ine pulsatile or
Zero omlenhwmesm has al so been r epor ted for m crocapsul es

bl
TR bR alE Gk R G e DhBone s RaR ot Spg corfitsing

hydrocd8& & @1' Wsaltloe dBBEHive HrRn 196 drﬁtﬁ)ndﬁliv&eﬂlefh@ﬂrocodone in a bimodal or
controlling the 15r el ease ? drugs. This Is possibly
because they are relatlve“g easy to fabricate,
compared to reservoir devites, and there is not the
danger of an accidental high dosage that could result
fromthe rupture of the nenbrane of a reservoir
device. In such a device the hydrocodone, or a salt
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WD 2007/ 150074PCT/ US2007/ 072052 cel l ul ose) fil ns
linearly as a function of PEG | oadi ng by increasing
~ the porosity, however, the filns retained their
WORSTHENThr operti es, not permitting the transpB&l{USg}07/072052
el ectrolyte. It was deduced that the enhancenent of
. it ; ¢ . _ _
pulsat g D s 2o B Bo ek R Ab ki rofile which
substafifialty masicethiahateainéd onthp lsequentdl atimenigoaioh af fwelR hydrocodone doses.

perrneant. flux per. unit area as unction of tinme..
Db PErah et et P R HEo ST o ot SRR oBcoBysing o

hydrod¥d¥he, Rk @t 8lt SNQNVREVAhEleBE 3hidhth @Fé@ﬁkﬁf@r@d&&ﬂ‘é@%nﬁaﬁﬁoﬁl@ that
rate of perneation and reciprocal filmthickness,

eliminajepermiinizss t ‘prake kpih frosshicareshicen by thSigmiiSipaion of two or more

c _ . ; . .
R o e DO DS TR A pofile o be
obtaintdhesitig areomrollsd ghemse peshanisne thanglEmcdpt Temnortle® delivary.

axis: . nitude of which decreased towards. zero

SR st SRRSO o b S bS SRR ERah N g Elyfopgin one
embodimeBS théakRn8bt piloRides shlfdorhinis S@doini L rRingtaMdmposition

diffusional flows during the early stages of the
accordingyerthgriament(dthe f| ow of the 'drug’ and al so the flow

a , . o

ST g 0L By IR B Rk, st e
thereof, iftom ¢ash bfihk dompenepts nGafHesiaried bywedifyisge the @smaosition of each

- comp errl{rﬁ}%gltde'%ssmhgcﬁfﬁqge a(#bl?l/ee | ?pq?ﬂ{té %%aﬂ%g%ﬁ@%%?? Bc!: 81:r<!:scnt.

CRf fa@lidaeir 0K idid &€ of fe hO¥YoB&Idht | dranak 0efdrivati dtihetedf, it be
system and that this was also a feature of aniline .
controligd peehesging die competitien prs¥grdhamgmenné of the modifier svicasn sontiae on the
. | R .
paricl e S R Rl Rt ot mp iy FsGiniagn g pesen. the
modifipe erledsavesing dat adh of thewamnipgooemnth may hathessame ac tdferenteymilarly,

i ncrease the hydrocqdone r.a salt erivative .
when RERFleqE ot B B inefiisd S 3etofie RlensiIhptif parerial, releace
of the hdrobddeh& s @ dalb 6 dbdivhiiGAthtRBE, nfdyibe coRPSIRMSR the choice and amount of
‘wettability' to the dissolution nedia, and (iii) )
modifigd redeasp matis Bateral wilized (Jihe nerdilied elsasecbopting@anphpresent, in each
compdff. By SUEEI BRI bkl Py OB Fp o
compagentg Thamddified aeleppe obatmigmhgmchegmt sy, in tachasmpommit.uidedy amount that is

that inproved wetting.of the tablet led to only a

suffcipt 3o yeld P PG et ¢ ROt YRR ERSE- (| mpl vi ng | hat
tihe 1dcaif@sedaasiie fdrusd Rlkasd dtthehydrbadont, 96 @kalt drQierivative thereof,
controlled), although the effect was greater for

from eaqch) &P@QPWG(H_F MaRalse Ha iy a@?ﬁ‘?b@i"fﬁ(fﬁ)lg fhe cogppsitipn pgach of the components,
B AR G 0 OBy B OSR, oo, e
compofiant may ibo an ahmedin®rrelpaseaosiponent twheramathe hydr2Bodink owiarsglt or

dertvad T B AL SR SOrba  D BL if componcn
may bef fdr BRariple CAtik-GblydiEinshiddiab kedso Eorﬁgtﬂfeﬂﬁﬁ SiHi¢tC@b hydrocodone, or a
coatings, due to the ease with which a polgiyner | at ex

salt or dagiyathee thereph isglegredipubiipmtially amits endiresy Jomediately after a time delay. The
. - | r .
wond S 8 0y .56 SN BUOL DEREl o

describpdbe eherhatorly, b einwedtha el susiminehictyasats axtrindedeidasetcguytonent in
. n ru Thi s s _ascri.bed to,.the diff.ering |lev .
which by Biongety e S AORRLN MSira ooy Ay Tashion over an

extendegqjmaaiofgmg_evi ces consisting of a polymer/drug matrix
coated in a polyner containing no drug al so exist.
Such a device was constructed from aqueous
Eudragit(r) latices, and fas found to give zero order
rel ease by diffusion of the drug fromthe core
through the shell. Simlarly, a polynmer core
contai ning the drug has been produced, but coated
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25 of the drug by hydrolysis of the ester |ink

Drugs have been attached to polyners, and al so

nonomer s have been synthesized with a pendent drug
WOD746MEd. The research group have al so prepd’ICEGISFWé"IO?mSZ

own dosage fornms in which the drug |s bound to a

o PECRP Ay o X o Phe B0 TR DR Bty
accept:(blld stk facids ep@rsecbnliplexes actthargieainaties df lohrandde, ﬂmdtrinay be
dru 30 net hacryl oyl chlorjde and the sodi um
presenteliiet Btk PRSP GHAHPECER By AL RS & SOTT S of
enmunﬁﬁ&glx with a second polymer (Eudragit(r) RL) which
rel eased the drug on hydrolysis in gastric fluid. The
ude lwﬂroseqlqmem pechSempphens awededis tagis) @ diffrenisla ogg embodiment, the
first co Eérﬁ BI‘J?@ qu rgﬁﬁf b?&le %IT% Ofor Iagﬁvﬂllvé ﬂlepeeo? "ind the second
SCri erlc eric coatings consis
compondnt pbmpﬁm iatstaomad hednpnedone, diygoialtal Hyrivtakiee fhetepfidn snaha
carb%gylated WO 2007/150074PCT/USZ%%?/O?ZOSZ and
embod Ror PRRYIrOSPEPes A% ptnGRPRAIRAIRIP O4F Of B Famponents.
FurtheIV\'ﬁ'h &Joc@don@ ipgRemtih bREcASPOnBRY oF th@dbnﬁ)%sﬁlaﬁ%l ?%e accompanied by, for
ling, of dissolving of the pol yner. i ngs can
exarnpbh@"r afhgpeer pemprusidgy eaeltsemeéﬁ@qunﬁwaenoﬂm cmeoraf@r ofi the
§ f
compofi ' s§ SRRy o il SRS e BBl iR A iicchdife
dihe gjnoubtdf th@h)dir&s)dbmcdrmprtshé imthe eoxapwﬁkomd in dosage forms made

envi ronment of the intestine.
threfropght fﬂ@&atai_w OFTHEVFLRBETPES *ﬁa %g?@t il appylgiops
V, i
comprp 8 Pl lpoaKs e RomE N LR, ApPRTFL o RS fonf face
therefrovat karont embodiens lﬂrerlqumd:lori@mda saim (m iderigatbe nhepentneaipirised in the
Such a devi.ce, -cal | ed .t he

part1clec§ gﬁg}eafgrstrﬁyﬁwone% SQmpriscs ad:nggf chgan ofF;Ih% g%ﬁe ag&o%rg‘y of hydrocodone, or a

salt or @8NaHA @ereVf, ilhihe chiposlevi 6edoshsctdrh 0fn@ake diGundéf th¥ Bydrocodone,
agent  out of the device via an orlflce 10(of a_size
or a saly@degivadve Geisph ithihs othep FomBORENISICGEIPHHES afRfipSRortion of the total
t f
amoun Ak RercDE The SRl afe A St KRR EFANAR: fom. In one
such erpbamenteompisio &mg corgpdnicatsdatrmn20% s ﬂ‘{e\tqﬂahmqunbbf thlgydrocedone,

evice) Wiilst.the inte
or a salf G R AV R b Comptstih i the PREHT aflbe G PRy and about 80%
of the thGPdrH @ 6 the dlyiiiocedone| o 4 Ak dilavtieaive tHreddvf LB EorhgliR@Sethe particles
rate remai ns constant delivering a vol une equal to
of the spERAAFOMPRESY sol vent uptake. 157.Electrically
St d%c%&!or{e% oHBMEGE e ereof 14‘@'@1{3 ﬂr@ Hexl 'tlfeec%mpo sition and
have been prepared using polyel éct whi ¢
in dosagedbinetmadectherefrom mmmmloent riroax btanun an te Iabmt ﬂOthﬂng, from about 1

to abofe) ot o K BB 1 BXio SR e S p SR P eaft i biyr o i paruicutar

hydrod@tibﬁ@br h galf & RASEIRIBEkbR thaBaleMaeRalis thRQUokpbagel snd dosage
find a use in a nunber, of bionedical applications, in

forms, 4brabydreedere. ORa SRt eiderivati e figreraiyhews leéngmou%foqftfrom about 5 to

about ﬁ%‘é%n{ §ﬂ§£§mt G080V Ju0H S0 attfAt 40 ”Pdoﬂpﬁ%‘o atohf20 mg, about 5 to
N&hoparticul ate héproxen Cbnponen?

about Ebmgozﬂ:lout the abbut §0emp mbent 10t about 60 Miebownifids kbdud A mg, about

10 0 Rl dnd PR 2L RATbe: 12U 1 & e ook Bl alLf g0 me

about APFFHUbLSEF) BE bbel ABto@boMadr ax &t absuticngo @oueR agt i ve
25p article size of |ess than about 2000 nm

aver age
awaerpav@faévwgreétenr isdgtirogpongyit isprefesblippreicpein the composition and
adsorbed on or associated with the surface of the

drug. Advant ages of the nanoparticul ate naproxen
conpositions of the invention as conpared to

conventional, non-nanopar#? cul ate or solubilized

dosage forns of naproxen include, but are not limted

to: (1) smaller tablet or other solid dosage form

size; (2) smaller doses of drug required to 30o0btain
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The present invention also includes nanoparticul ate
napr oxen conpositions together with one or nore
non-t oxi ¢ physiologically acceptable carriers,
WOz (sei¢ s, or vehicles, collectively 5 refePEEFSEW7/4E052

carriers. The conpositions can be formul ated for

. r oM _ :

in dos ¥ S B By o hoynd A RY B R 0 Q00 AR B preferably

the activegugreldiemris presems il thé firsoyonvmgedtah an masalt pf frewtabbyt 10 to about 80
ocul ar, local (powders, ointnments, or drops), buccal,

mg- intracisternal, intraperitoneal, or topical
aghd Rofic18f iheRSeas R e didck@one o @t 162608 BRfeof, from each
formof the invention is a solid dosage form

compagenttyd thgtrompysition piax bersireadtbiy gaadifyingdbeesmapsisision 5eagh component,

. for n b telgl 1 - ' -

inctuclfl S8y i Efhicrs GRS B o P88 ARG B Plicular the

releass afttheh gdrodcdoaa @e 3 ,salp oxdteivativepthbdest, nawy bgrcammled byalmochoice and
the solid dosage form can be, for exanple, fast. .

amour g fhe R P oom BRE RGP e Pl dBekguch b iing is present.

more thYO8k hb&ge A2S308orhMdht id gl-anRdné aloadka rélesaa6atnaIfos each of
ext ended rel ease dosage form pulsatile rel ease

these eparppgents mesrpe tocameiomifiirent Simédpdnsehearbe modified raleage is
[ e 0N )
accompBySHRS fARCH, pRifer S RS AEEHAN IRE Ehe fydrocodone, or a salt
or deriVBiévepth@sefinay e editrellediby thtedhoidelad alenst of meslifivgl release matrix
- several definitions, as set forth bel ow and
matery tg‘&@‘ﬁout the application. The term "effective

PAELAOORN BT ibee RUSA T s TS o
hydrocpduntj @l ealtbadeiatise deraf, daess atldgpiime beiweeR (O Gelpase obyctive from

e e B B AL SO s e rom e

second FRaSIHi QLY drdcboRXMpRing PR NGiAila6g, thé PMsence of a modified
ractionation, photon correlation spectroscopy, |ight
release guix Bratepigl mdﬁ%wce%mumgatof byﬂrowﬁgn@f?mpﬂ%%ml‘a%@uses alag
. ion of h ﬁje ..
ime T AU SHOSR h A0Bdgton o nfoBbcompriing
particleradd fernylesdeidf hydmocodvme aorta salt @r derivativaithgrepd foomthe second population

extent dependi ng .upon.the context .in.which,it is .
of hycrReeRe PPDREP: Pt By IE FOPR Y HlHs U 0 38 aPHSHy lering he
compo§ili&ind/@ tRELHORE 0P theafistife@l Mleakd ddatihdakdA® aitetingihe @Bmposition
the context in which it is used, "about"” wll nmean up .
and/or argoyyit ¢f megifier welgaseoatr mutreiabulilized (i, thefwptionof fhelpe time can
. L0 t abl e naproxen particl es,
be des@%%?néménggéﬁ%?hgt%tgﬁé&é%rti cl es do not appreciably
fih oocerhiaddément, thg dirgremabeend may te an nmediatetreledse component wherein

ttractive forces.or. otherw se incyrease .in,particle .
the hyrouidtie o Gysr o A BT OTBTNG] P it BACE Siangjaly
immedRER 1Rbn hdtBink BlatioW IR GnSBeRaiRABhETt She {idst cdigonent may be a delayed
particles do not appreciably floccul ate or )
releasegpyrRomantar @hipliche bydracasiopa of p splé opdarivaiys therepl isgelsase
substa 06 WHA iR e LA Wl TEERRBLLRAUEN SIS ik Second
compapettniay tes: medified rebdateccerpoous in whirh theshydhvcadonoyor a salt or derivative

ool SRE S ERed § SR AP AR B G BN ol U5 T kB
30 G Wher Chbolirehe, thdenidDEDERAsOEom@pRtich compri¥An immediate release
2007/ 150074PCT/ US2007/ 072052 deri vative thereof has

compaggit 458 @hleaippe modifidgelsasgicrmgortndsheimpediglp g-lease famponent
nel ting point of the naproxen particles in the
preparation of the nanoparticles of the present
i nventi on. The term "conventional" or
"non- nanoparticul ate acti ¥ agent" shall nean an
active agent which is solubilized or which has an
effective average particle size of greater than about
2000 nm 5 Nanoparticul ate active agents as defined
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Invention 1. Increased Bioavailability 20The
nanoparti cul ate naproxen fornul ati ons of the
i nvention exhibit increased bioavailability, and
WOoRjIF#é4 smal | er doses as conpared to prior PCT/US2007/072052
conventional, non- nanoparticulate naproxen
p
S At R R R I
comp@enia csm}pﬁsmg setend wat subsedubetir@pilatidts of &xgr@msodcnemsrnpnsm particles.

The segav n%ssgt gczgéI{thP aicg%c%gg%itém%rg&y@g@w%p‘gﬂed release

coatinP NRAJIBSRAKY REehkEnAlefy kR BfordNGd SABQRKE MOHiSied release components
conpri si ng naproxenincludes but is not [imted to:

may c¢mprisg aGnodified regasomenix mhierialabiseppeationadrieisipition nd sefh a multi-
parﬂc%a%?@ﬁ?bﬁd?nlgg%g:'{)e (If)tof Eghh % Pe?r'ltnﬂ S‘Ii E]ﬂkfe%rl]()dlﬁél?ltelea&
compd’meﬁt-rﬁfaﬂl@ pracharewratie phledtity bht;nn@ ﬂo@fantt‘:hﬁmﬂams gialy loydestodone in

ni ni stere at the same. dosa and/or (2) ap AUC .
“’hl"ht?]tf’r ASGHERPASB L dbe Eﬁﬁlt’toﬁe%“ﬁts s Hfrspeatin te plasma
proﬁle%mﬁﬁal rh@daﬁaubteﬁ@cotngtohaw Dt\os ﬁ@% r&l séédh@tpb&nin theSihshaSprofile.

preferably greater than the

Embo¢ipenisf isartandon geraprisngriost flhéfh Oféﬁf mpqhée@ ERRRASHBQIRPROSAL give rise to
furthe 'ﬂ;ﬂn‘ctﬁee ggmaé\ﬂ]tﬁﬁtee same dosage; and/or (3) a T1l1.
nap ro en assayed in the plasnma of a
mm?tnlbb appmktpdebjr tHoed $1aiddrig theedim, the skacaharore, of thegtlasng profile will

th T f | at
be infIf e PRI GHIGAAE LAl RA GRS e . ogt’-ﬁff@a by patistion
of the HRFESIAG? B8 (Bfipt |s&t@ﬁ]8ﬁpﬁ§?&n1§§§%@ﬂ’“ﬁgﬁ%ﬁf’t bfthe.
hydrocorpasurredah bt éa:mtahee theidof sind dicsmodifiechegprasx eratiog oamedified matrix
.or.. WD 2007/ 150074P / us2007/ d
materia] g PO ST OB B B ES EoL TR E P ipi Agmi: wtigy o patient

Dependi'@g"&p@tétrél%éb ?hﬁil@ BPERK RBmPURENR| thSplhdh £ HIRRY Bl therefrom may be
armacoki netic testing wth a non- nanopart icul ate

blmoda? oF multiaadah apd me éle@amelﬂa sperasnd gleafly definadagalsy aspepéated with
each co one e?é?g %helggl-g 15‘9 %161 'bgﬂ\;e%ﬁ é[}lﬂlr at%k}a% %98/ ‘ti%lggtj:d r_%%?e

han out® not eat er t an a
compomts igtomg) ersupbanpeded qvba]ﬁai%octmd witleerck compamena gt in when the lag

tme is Q) PS5 Re: T BT RO LA S35 O g apgormposiion

- having ki 8imadiatetrel2A¥com@bndhi 8ad € Einkle dodaiieled&%oniphent can result in a

greater than about 10% or not greater than about 5%
plasma grofile @ whick s meéleﬁ%gﬂlft%cwmatﬂf Sl ¢arERAsigios gives rise to a first
peak in 19345 Plfoﬁ[ h%é 2Bairted ABRL G, F%lvégﬁﬁge to 4REcond peak in the
conposition conprising a nanopar i cul at e naproxen
plasma @m:tﬁlblE;rsbodmdxﬁs abthp at\azntlmeoqmmsmgonmomm cmetrmhﬁqrtgrelease

a nhon- nan rticul at rmul a
comporkial e oV RREE Gl B B B ELRDRIO AR et fipigeration of a
multipaktfcubte hRaBicd 20104tk cORYosiAbn hAAS arﬁﬁﬁﬁgdiaké)&%as@&odl@ﬂ&ht and one or
about 200% at |east about 300% at |east about 400%

more mgdificd aal¢asq sempomtnganaesultdn g bimerdsl pr Bolbzgodat refeasesgrofile but a

plasma FRURHE AR e 1500 AR oo hpBly T AR pCOonenes

containabimtthettcﬁﬁp@mucmt | east about 1300% at | east about

RO R eSS e Bt e iR e presn
mventtérﬁi@%ﬂva@tm@éus]ﬂ%% BraRaitsble iohﬁ[ivérhﬁo Gr nﬁﬁéé"lp(htlb@sd)tbx\;_(rd:ocodone ora
t he non- nanopar ticul ate naproxen fornulation.

salt or dpgyatiys dadent. i heawed for RéMEwivgH ¢fityR Oeawpequ@ﬁgfgmats
nanoparti cul at e naproxen exhibits in conparative
phannacoki netic testing with a non-nanoparticul ate
formul ati on of the same naproxen, adm nistered at the
same dosage, an AUC which2§s at |east about 25% at
| east about 50% 20at | east about 75% at |east about
100% at | east about 125% at |east about 150% at
| east about 175% at | east about 200% at | east about
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30 than about 3 hours, |ess than about 2 hours, |ess
t han about 1 hour, or |ess than about 30 m nutes
after adm ni stration. The desirabl e
WORMENAMES! dnetic profile, as used herein, isPER@S2007/072052
phar macoki netic profile nmeasured after the initial

a8 SRR 3 0 A BB T s

profilefTaremblodingahtd whialn jnchay dag dagouhdeded for @hin madgasent, such as for
known to those of skill in the_ art. ngThe . . .

examplefyfliaeedane nibe Femppsifqns ged a?saﬁﬁ forigs 5 B SreseRfipGaipn Ky provide

continbs hitBedsAVEAY} RN RN prollia et A iRy hB& Hedust fluctuations in
Fasted State of the Subject Ingesting the

plasma@yeposd rédoas os:liftieaty ﬁd@ﬁﬁ‘?cé?nﬂsé‘?%@é?%@g's%@h Haerrmeunds.

11 ons . e . . :
FRERA RRHNALS Ao, BRACRBEAFDIRCBIRE o Bl or
derivatfvasheebfsinahedaired manijrendy benged in the ptabidcecd Mgt ¢enoimvention. In

. This nmeans that there is no substantijal difference,in
va{aﬁéowmgaﬁm rgonbedp BRCPTBTHCE REUF AR DER B g but are not
limited30 SOy RIct O5hinh etitd AR, RRRAREM U164 Rét8re PANARXL Bellulose acetate

coimpOsitions are admnistered in the 10fed versus the

trimalefaggs hpdrosy propy! Bethlicpiwosstphshaliie aglyvingt agetaihplithalate, ammonio
| O ) bl
methac%ﬁﬁ? tﬁ(g;é})ég@éls ?élrl](g’l dsThABLER utnlagr i fl“?a?l& }?%léfrﬁgg%gﬁqg RS M4 RL, poly

SUbj ect convenl ence,
acrylic acidaed polyGicsildh¢ end methaglylasnagolyasrd sueh suihjoscioldioessr the

- radorn i AR SR O PPBBDT SR F LS G FF D RO,

. Ui i per i .

e B0 ALy SOL LRI 0PRSS0 L DSl ol

carboxyhan i polyinses, wedinmBilgege, sedivencaymelioshlagataxe warmellose, sodium
i ti,ons, of. i on en, Adm n

cavonyRgh gt oS A akehet Buraret T S Ficiiond gin. starch

and celRfl &0 bBRAMRBINRS] Mﬂﬁi&ﬁeﬁ whidhAnO P dd k@b BnKIRAPTs BNWE Bo as to
conposition in which adm ni stration of the

facilitaleghipration efrvater andsupgreton qf ibepql yaeraprgx divgrgrgpropyl cellulose,

5 (0]
s PRS0 AP BIdoRD. Pfifch UGy g0 MROSL
cellulosghetutiptantinodcAl@etioacrilite copafmeh@Eudmgt RStPMuURalire & Haas), pullulan,

coneec R Rar BUP R 57uBl rERSa bR R Be 08Tl mcropni
polymegsg 3@)@'(]@5@1’%{3&&()!1 BShatBic)alo uh. -BR%,00085 polyvalyi@patitione (m. wt.
Q

| ess than about 50% | ess than about 45% I|ess .
~10k-360knanigyse endiegipnicdydragrlinp A peoy! akeohel haying alpymegfpis esidual, a
, 2 L - ide and
kS 3 STl LG58 LA Y A g o
styrencadibyitnd; Yyopytent es Bobutglena lpeatin Ghowt. -30k-300k), polgsaccharides such as

enbodi nent of the i.nvention, the invention & : .
agar, aGgac ks HRSASRMBOEIRY SRR Y R BRUSAT polxeihyee oxides (m.
wt. ~100RP5,006), AYREep P gt Botirhes, dedtedS oftpdB feER @Edsklir®Bd polyvinyl

to a subject in a fasted state is bioequivalent ;to
aleohol gdpely ¥-viayl-dmyselidone. sedingbeirich glcpigtede gubjelofabi hEdward Mandell
C. Lo S5 po Bl S L 0 e ol oo

carbox yiokthyli cstlulasd, bpdrargproprd r38h decitelsgohytiroxypEepyd pebaiose, hydroxyethyl

| at d S. EDA gui del. .
ceuto e 2 N SO al R SuBEFali oPE B RSt 2
Polyox Tandibl eagfdd) thehyiadtisy] Cellofe) ethHGdRY eBylceilBseD BIMBRB acetate,
0.80 to 1.25 (T",a. neasurenents are not _relevant_to

cellulogsibybraraiekalose Popionaigusattsl gokagepstaad, majtgdeyydgy pullulan, polyvinyl
bi oequi val ency between two conpounds or
adm ni stration conditions pursuant to Europe's EMEA
gui delines, the 90% Cl for AUC nust be between 0.80
to 1.25 and the 90% Cl fof¥Chmax nust between 350. 70
to 1.43. WD 2007/ 150074PCT/ US2007/ 072052 5.
Di ssolution Profiles of the Naproxen Conpositions of
the I nvention The nanoparticul ate naproxen
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The naproxen conpositions of the invention preferably
have a dissolution profile in which within about 5
m nutes at |east about 20% of the composition is
WOgPY4aP07€d. | n ot her enbodi nents of the i nveRCIGR2003072052
| east about 30960r at | east about 40% of naproxen
R AR i P e AR S
polyachélaat:ldaﬁqmiymﬂ@Q@f Iat:thhcarah;t acah ounehaStyliascid @@IEwcbtg]it Rohm and

% at..l east abaut 70% or at |east abqut . 80% of.
Haas). Qs SRR G BSCoR bn TB S0 DB E B pepgn. Afinates.

ammonTh AiRE, sdlintal datoiuhNpAneiahedlgia s Promiine ¢fycbh@ginate, agar, and gums
invention, preferably at | east about 70% at | east

such agdsahie. lgome. lagust beass tragnsanth.oEmR RS ual, &ahang prieropopoand
rmxmﬁya&fﬁ% §B&g&gn conpos!tlon is dissolved within about
m nu Di ssolution is preferably neasured in a
rRatipismtsaduic s plssmmm lubrinatts, nglveBaaid the diks swly bk iadded to the
di f.f er,ent

coating QPR plgsic RE DAY SN A VRl Fopaffie™ buB phinaryt buty

olycola‘ilé St titr@atep iyl fifthilie J@Eieftye phtihla®Séthiddhtial@ ethyl glycolate;
di'ssolution mediumis predictive of itt_ vivo
elycerig; REaRylenci hypob ftrizsefi s fiRsARIoMn diascaipdibipty! phthalate; acetyl

monog heﬁ(géu ﬁdgg@gﬁ?g §§§bl’ss au?i%{ﬁgﬁ’l g?%bg;%&gﬁﬁh@hﬁbﬂgs elycerol,

acetatelstees; pylnadi wiacaite dvetyhripthyl citiiags diberay] plathalble, dibexyil plthalate,

buryl ofl ol BRabHRL SR BARE) PLEho0 Rndulite drshdtmas
epomdﬁe& S92t 'tfcl{goctgls nFediitRe rd%tlﬂ}llhé Y pBin@falel %?—n%t&% Bthalate, di-i-octyl

Nap roxen 't ons of ntlon ]
phthalage dhtud@q;dl plftbedata,r di-wimnddegl nhtbaleﬁce rdunctn@@sd tphéhalgteoftri-2-ethylhexyl

i the i.nye on,i s,.t hat .t [ Se .
meuéaﬁec hdlt[%%ltgy]{hﬁ’gd FfRas |(il)\eé1 qugfgxpe i aarctal cl egs %(?3;1 %ecleate’ dibutyl
sebacafeedi sper sed naproxen particles is |ess 25than about 2

mcrons. This is significant, as if

A ihs pogiticsriclenss CREIPPRSEE AOTBBRTSS émﬁ@ Tglcagejpatrix material, any
suitabld BbEIHc 0 ek Gt nlafdi-PRENLESIE Coftbm st dtddiddrelease matrix

nanoparticul ate particle size, then the dosage form:
matenaﬁi:amay be esadhBudbemetbiials argfkbowd el theye skoHed in ghe arty Thigerm "modified

release ﬂxayg)égnueglgp tnagﬁlg%‘{???l EHC%I% €5 ax@roeﬁﬁc éolcmn% h%cﬁo?}%o%ic I,%olymers and

Hiixmréﬁﬁh@écbﬂwlflﬂf)fiﬁ: tie bR odfging ited reledddsif agrydiocddo@e, attisveor derivative
ag; I f the active agent_does not redisperse into
thereofy depesies thergiarini e iigedvou Noriarlips Yy titerilyeptable for the

practlc? . 6 ﬂi%?es RinRYEbP ﬂﬁ[@% &d: /€ 'hbt\’l%nﬁ&?{&tnneﬁkﬂsfahﬁé c@fi8lose, sodium
owing to the extremely high surface free

carboxgneiilg};e]d;flosehhydrgmﬁameﬂlmbeﬁ suck yshm)amdapyheethyl—cellulo se and

Vi n rc hlev [
hydrony BERURPHO o0 e il i R QST Bldong ane
ethylceH@Rk€ FRIyaitgtne \QQ'OBQ @6’1@5@@)}&8@6&5 Eﬁﬂﬂ’dse Zé’f@ﬁé’, cellulose acetate
particles, the bioavailability of osage form

I e d
butmtﬁeaﬂelluwé@ Hetsia BhiHIAg LSt %C@éatm%dm@ Pelglipyacetate phthalatc
polyaliGAAAES 19{&5 ;ml 21 LOscAANARALI Gitkat € active agent.

reove e nanoparticul ate naproxen or a salt or
wemdﬁqiartmslatdwmpékﬁtkd a:@mesomp@aﬁsomiccondmgl tavlenpriegant invention may be
bhit dranm r edi.sper t he

: incorp%ésc:l e, any %‘Hﬁﬂ& 0gage F{;% I fé%acrll ftg e3 retleagé] 81{) i hy&rgéo%t ﬁe or a salt or

derivatBidaherast, i af’lbiﬁﬁﬂaptﬁr rﬁﬁlhfﬂ%ﬂal Asndf @@ﬁhﬂﬁttﬁﬁd&lﬂge form may be a blend
reconstltutlon/redlsper3|on in a biorel evant aqueous
of the qiferear RUpEHPRYR! & Helreroiers Py sEl ks e theetle si ze
of the redi spersed naproxen particles is |less than
about 2 mcrons. Such biorel evant aqueous nedi a can
be any aqueous nedia that exhibit the desired ionic
strength and pH, which fofftnthe basis for the
bi orel evance of the nedia. The desired pH and ionic
strength are those that are representative 10 of
physi ol ogi cal conditions found in the human body.
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not limted to, about 0.1 MHC | or |less, about 0.01

M HC1 or |ess, about 0.001 MHCl1 or |ess, about 0.1 M

NaCl or | ess, about 0.01 M NaCl or |ess, about 0.001

WORPNASA76r | ess, and m xtures thereof. O th&6&US2007072052
el ectrolyte solutions, 0.01 MHC1L and/or 0.1 M NaCi,
t f

compn@i;?g éjgﬁ][%ogl / a{hexgl%i%t tﬂlh%{) ‘n&gﬁre%l%{a rl]‘tgiéﬁs@ %‘ﬂ HJEE['EPdﬁi ﬁegﬁlseccomponents
the blesd bangfilleddotoduitabdnsapedley, hechps banda Bofggdnm‘mapmﬂa@t Ahainatlvely, the

ST W E 0 R T
particldfhas bedddhRédsdd (di)ﬁ§1£b§l§‘(tvhﬂﬁéchdmoﬁﬁll&c1p?en@s) Peko MﬂﬂthIets which may

solution sinulates typical acidic conditions
be sub @ewlw"dwwgvms@@ Oy he PPPBPrigty prAPOTtipns Hnathes ﬁw&ble Jesage form
r I
ot L HASP by ORI RG9S S SRRRIEREue ol
modlﬁéd'm'ehaa@‘immipdsinmrl megyhe complasehidngtotdue lgas tvith ihetsestnd kadnponent being

fluid althou con trations hj r th n.0 1
subseayiply $e s b SR LB RSB AP LD dRe PP aRiqhs B K dFBdone, or
a salt o HERRALIGR tHefed€ lconpEXREPhACIes %Qjﬁlﬁﬁélﬁﬂﬂw@f)n@aélﬁ&l ofakd BSention may
bases or conbi nations t her eof whi ch exhibit the

further dpg dnqleced inrapidly Hissoleing dpwgg formsisael 1o abisrvesgeat drspge form or a

ﬁmvnﬂﬂqg égmﬁﬂ phosphori c aci d/ phosphate salts + sodi um
pot assiumand calciumsalts of chloride, acetic
ac bok anbcﬁchlmntsﬂ]letcemposﬂm ofithe poytatgsi anchtiandbsegd flomlmnade
salts of chlori carb n|c aci d/ bi car.bonat lts

therefr] I TS EBREP U S B O e RSOt TR g1 BBty o
hydrocS& | Y aas%lt(yr ﬁbﬁ&a@ﬁr e Iog,stoﬁlféﬁgd e ARY @tﬁﬁﬂ)tﬂl@hﬁ@ g:leased pnor to

ca CI um salts of c I'n other enbodi nents of
releasetOlﬁ e hydreenricine,gr atsak or dctivsfies thectofidpmoienegadicowpessnoFor example,

d d i
when dsf oL G X sy Bk e Qo B i gy or e sl o

derivatRE fiReédfyRoB\RY Agendaimiponbf Bz diayee S6tilthdfamtybll the

| ess than_about 1900 nm_ | ess_than about 1800 nm
hydrocpdagis, eiiiai!tep gef vatiyo themiel ip iR semposens s besgaclasped. Release of the
hydroc{xﬁﬁé &J'llaﬁlt%g B&Iwa]cég theRBE, t}‘&ﬁ $hel sBAThdABHMonddt %y@)@delayed as detailed
es han about 1300 nm [ ess than about 1200
above Wyeths usehafim mbdifitd fl6Ge omting esd/or haediied mleals@ @@tlmmnateﬂal

| 15 ab
rEedt MR Mo a e e B Eo PR e e b augosivon
upon adfiadis@hRutcal 80 sub¥tantiggssiinflantoakoplhsrAdprofirg prbdiﬁﬁd bhae

~about 300 nrn, less than about 250 nm | ess than
adminisatign ofdpyo prmare Rhydiarpdape desags rmmzives seaueptiallyahg gentrolled
release@ftngdsfion 0B & egéég%& @b&ﬁﬁm épzﬂ'&ulﬁﬁz Isehd far%ﬂu@a&%o 20

nm ‘as neasur t-scattering methods,
hydroquidoneo st apalt orodren@att@rthappﬁ Eprwhattepatienttolisance may be problematical.

itio 20The ..

This QR FIFSh F T PR ORGP SR S hBF [ A e S Buifpiing the
developakhi ¢flfager@ncleahcd ®akd haR6codluhd, a€ & st élidrivaidfe. therBsf, in the

surface stabilizers preferably are adsorbed on, or
composidi®Bci ated with, the surface of the naproxen

v g lJ_

Rl B (iR 2 e SRS PNty U3 il regime which
facﬂxtanm\mshtdmeoﬁuﬁfsadesc@&" hydrecodoneparntsait of éetrév'anaqaﬁlgnceﬁ from a patient's

articles, .byt do not ch ally react th th .
systen, s oF s otoc bty 4Rl ifyalt GREbEI Medfsopg gomponent i
delayefh@Gubesmi@lly biner @b hi@eeodmhé i hisaesr @h&aﬁ%&ﬁ@@ftdoﬁiﬂnyed in the

free of internol ecul ar cross-1inkages.
first camppaeftihghbegn seicasad 1and Buthsagsl @S?QHH@&%%%H atnoeﬁfgl 5 the hydrocodone,

together with one or nore non-toxic physiologically

acceptable carriers, adjuvants, or vehicles,

col l ectively referred to as carriers. The

conpositi ons can be fornufhted for parentera

injection (e.g., intravenous, intranuscular, or

subcut aneous), oral adninistration in solid, l'iquid,

or aerosol form vaginal, nasal, rectal, ocular,
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5 and inorgani c pharmaceutical excipients. Such
excipients i ncl ude various polyners, |ow nolecul ar
ght oligoners, natural products, and surfactants.
‘VOEW€ﬁpmﬁfy surface stabilizers include noni oRCEUSRY0E2052
anionic, cationic, and zwtterionic surfactants or
0

o RO EREL SOELR AP AR R fom e s
systenf. ﬂmmé(ﬂnbwdlmsnthi;eﬂﬁameﬂ thohgdrocdipde, G)xypﬁloplydldmrlatmd thaeof, from the

vin rrolidone, .sodi um.| ryl sulfate, ;
Smm?ea%f %@@P? LRROSIHOR g su @@P%f yﬂ&h%ﬂélm%eteﬁyeé?lewfiﬁm a period of

at least REURS RAGhd e Stlor 28@N1iSBINion 89 MeaGRpbAtiohol est er ol ,
tragacanth, stearic acid, benzal koni um chl ori de,

dnreothenesthedinans thgwnmsmonmf tssineentian and thetdesage feryns made
therefl% CI%E:%C thé ﬁ&%ﬁ%lﬁeg ?e 2 & r%l {rydnﬁg th\@e?é Sﬁ&[ t!ﬂhtttﬁghydrociodone ora

ers, oxye ers .g., macro
salt oreiahextﬁreshmdfbfa&m;ﬁisedi ixadhe tﬁ@ﬂlooﬁ:@ﬁl&)ﬁ is peibzysed ylmtnlrg/ﬂhe nﬂease of

castor oil i vat eth ene sorb
hydm?ogﬂl‘iz R syt %f B %“\(eetﬁﬁmp?fﬁ g‘i F%{PP‘;P@% P%fbfi“‘e‘h embodiment,
releasér M\ﬁﬁé‘ BldrdbcRE) RS s8lt Or derﬂvﬁu\-ré’\&@iéoﬁ %[ﬂ th@R&kor¥eSMponent of the
80(r) (I1C SpeC|aI|ty Chemni cal s)); polyethyl ene

comp ‘L‘f“&f’@&c@m ¢ dugng andaheyonaibs rdeBo Of }heélﬁ drog@hme) or(a yajt op derivative
mam0§Qﬁnggk%ﬂcgglX&éxethylene stearates, coll oida

I OXI phosphat es, carboxynethylcellulose

@l ci Wihef Typ@UMEIHivolRal Rdlé438 EIya96iodBhe Compositions
met hyl cel | ul ose, hydroxyet hyl cel | ul ose, hypronel | ose

pfit Hefcebal heﬁ%éhgx grvanqacleges RigeelyPepef sentrelipd release systems by

which lfgi{e g%g'%oﬂ%%xg' %1 gﬁ{ 5(3(1 ,E%F%% Iﬁ?ég%ﬂ%y@g%% ;M %ﬂsaﬂ.}e or zero order

mannelp dll‘fgesﬁesysﬁﬁlsmmmmdeebmdrenm lowitadleto afilghstvaitinthe dedrypdaiohel g a salt or

tyl e, d.tri
derivatfi et o ot BT P kTS e oy oppstior
derivati¥t eheRloBGhnGRRObY ﬂﬁrpm;@ﬁer%seﬂ@ﬁ@ev%s)d ?men@emﬁaep@ucles or
oxi de); poloxam nes (e.qg., Tetronic 9

nncroem@wiatg% m@qogg@ﬁ{eﬁgngggphgres Wﬂa@ﬂpqrgclgs) n Zhe fgrlnf gf reservoir and
matrix BEGER] 1&5?&1?%&08 - oPh Qeﬁl‘ f&%ﬁ%ﬁ( el bcﬁﬁﬁnn [ Rol er containing a

sequent’i a £ion of propy ene oxl ene
hydrophnhlc dadfbnleectﬂayleeldéiﬂiiva migne s@Bﬁ@@dmmrd@mﬂaetaﬁ]mrgﬂm&tiB@n@tc to give a

porous igi&e-008 Wviet ibbh A iRGGore o ot Jersfye fetsghrelgase may be

osmoti¢aSly2idnabiied’ (bt tes@Obl abd S triddviadt entéiodunias(idiaa@shd dissolve at
Crodestas F110(r), which is a m xture of sucrose

a suitabfg pHIY Atelubincpobiiptd sahdpaslsal etcsdceradanthydjocodone, or a salt or

denvau%e Iﬂ%%?ﬁr/% i %E %iﬂal%ltgl 1%&3%?11&: is %lnlﬁ‘g]l%{}gﬂgrélgclscﬂsly e.g., the osmotic

pump. Stanford, CT); Crodestas SL-40(r) (Croda, Inc. and

bty Srichivh %ﬁwﬁiq%%%ﬂ“%g&gw&%%%m ofthe drag. Whie

some 1iBdhANkEL WeREIER: tHe1Hafatbd freDofA SGQR VIERN@SE tiRsred -l @ @¥ihstant rate
p- D- mal t opyr anosi de; n-dadecyl 13-Dg|ucopyran03|de
(zero qqde(gb @@@W\m YAY 35 fp@g:qog @f time depending on factors such as changing

concer LR BNk RO R KSR SFRRAL P osi e

nBderets uged Da gjstmnmlym]amsuoaimgs are necessarily bzocompatible and ideally-

biodegf SRR AABIGY ksl BRI Bt R NRER P Boam de:

AquacBat® GEMU-Cppdadidic DRy &SR eutt Bloducts Division, Philadelphia, USA)

P-D-thio Iuco ranosi de; PEG phosphol i pid,
(ethylcpgq;owpégp@p]@/ sphp E@xsed\y@ub—mfcron sezed ac?ueOus based, pseudo-latex

2007/ 150074PCTPUS2007/ 072052 chol esterol derivati ve,
PEG vitamn A, PEGvitamn E, |ysozynme, random :
copol ynmers of vinyl pyn-olidone and vinyl acetate,
and the |ike. Exanples of Zyseful cationic surface
stabilizers include, but are not limted to,

pol ynmers, biopolymers, polysaccharides, cellulosics,
al gi nates, phosphol i pi ds, and nonpol yneri c conpounds,
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WD 2007/ 150074PCT/ US2007/ 072052 ALKAQUATTI A (Al kari |

Chem cal Conpany), alkyl pyridiniumsalts; am nes,

such as al kyl am nes, dial kyl am nes, al kanol ani nes,

WORsINIS#NY | enepol yan nes, N, N-di al kyI am noal kyFTfU52007/072052
acryl ates, and vinyl pyri d| ne, am ne salts, such as
Y Ly o

dISpCIJS]]%EQI %l)(}raai@é)lrk P%%nﬁés g(flﬁmeﬁ %th@ﬁh&}ﬁﬁ?z:go?%%‘hs a, Welt d'stadt .) range
of poly(m:nymeg medmsrylaitﬂ) a;bpohmtmlm ane kmu\mirt the agpr ot onat ecI

quat er nary acr es, S5 nethylated quaternary

pol y %’F%”fdl al 1yl cii nethyl anmoni um

chl t%lbﬂ%%l)l@@éi‘l @%Mﬁcﬂﬁ\’!ﬁf&ﬂe i¥ tdeHcagRiath d¥cUiain the hydrocodone, or a

e

chlorid and cationic guar. Such exenplary cationic
salt orglgrivaiive fisrasbicniinebt @ garfd a6pisbwiliint polymet flerrcoaifif aecrocapsules
r re described in J. Cross and E. Singer,
or SPrig oér?%%g e actants: Anal ytical and Biol ogi cal
Eil?m tmioumfmct(oﬁﬂhae:bn Bkfdt dre, diff@:9eh) pro&ss mayire@dﬂyﬂuﬂ)éppﬁbﬁ to reservoir

) di t Cat ¢ Surfact
devicct (e B Hs DRk RIS Rty e SR oy SR REECe R S Eon PH
Eﬂlﬁ%ﬁ@ﬁtr %onc@ﬁ&%nét@ ) @h& Mefitd, Yhe chivRe Qﬁf)olﬁglklﬁﬁst be an important
990 Nonpol %marlc surface stabilizers are any

CODSldl‘?EﬁﬁlS@ i, fhe ﬁr:telmqs@ QheeseryiE He ez Mokelinauthe ehrase Flwéactf‘alstlcs of
reservSi?rdQ\ﬂQés%ﬂcfﬁgHﬁgﬁg éie o %%%&ﬂ'tﬁ%ﬁl@@&?%& h ocodone or a salt or

onit umco nium conpoun a cat

porosi

, denvanmgaﬁmnfahsa]bj 2 solotiurpdidiindion anegham tne thamfgrepmsqﬂlyonmlws a solution to

Fick's SRR o SRR DO KB U4 oA e ALy i vt

bound &9 HRAYIRERs. I IR RBAN IR TP BiEERRE Hidloc RIoBE 6P BIAL ¥r derivative
anmoni um conpound, a tertiary anmmoni um conpound, and

thereofj ks tater of dplgass SRETRISGHTERIME Vgt timp as fhe epRseatration (activity) of the

| 2 +).. la
seent e B TS DTl o! RisaEanayh 4p Bligh BRas QYT firy g jesse. I,
howevidl, tidhyidsocGHidne, B804 bdli griderieativefthdRdefRb imn eat@dB:d s(spensian,|then the
of Rl-R4 are s (v) ¢ of -R4 are CH3, onpe of
drivinglorpor LG A b oar IS DI AT Bk AR PRediiapRed
Altem@ﬁve%ﬁﬁﬁ Rel6AE RN klc@BPmAY bk 88®iption controlled, arkd finétid Ffthe square
RI-R4 are CH3, one of RI-R4 is C6H5CH2, and one of
rOOtOﬂ?&mR4 is an al kyl chain 250f nineteen carbon atons or

e g L

to the arohaséﬂ-lﬁatlmn@f e tiRfletRbrE spemblﬁﬂ—@hmhrmhyombl@fthﬂintanal build-up of an
.conpri s ast on er oat on [ of R1- R4
osmoti e Inglhi P et rek b aion auh bt e b 1 oh e
q(h%ffbét%? d@bniks@PFhieBOPNLt LHALMARE tablord cohidd i ol%ﬂil}%e elycol)
CH3, one of RI-R4 is CBH5CH2, and one of 121-R

(PEG)- é@ﬁﬁiﬂ%éﬁlcaﬂe tlastemerp aed alye feceiepts ghiwater ot fipg ﬁlmsohaéfbecn

L T

water fAled pGid3, fanded bphyﬂratRﬂn— d‘ﬁctheimcatlpgj,r@li y)srabmqjjjﬂmnpin:g KC1 transport through
but. are

Films ey PEAS, 1% DL eEHEGIR QPGS PUE B SRELDRBRDi. 1o il free

films, 16k &y p&robinl W MedéddhiyToclit edléde of the REMIt Whie® fHel Mecurred by
chl ori de | aural koni um chl ori de, cetal koni um

'trans-peF caffua@n Gexied sPHrinklpksprhapaccrs, disksr Werpbnnd i ewelbin dgionised water

and chzﬁzﬁ SH ng% %‘r&lgfﬁg; ﬁl{ér&ig fg??esaﬁ g?@giﬂy %Dﬁ?%%ﬁgﬁ?ﬁr ch pressure: the
change @mpe prvidind) meaisde aydasete mhet Forée' gtﬂ@yﬂtd:fe Mylhlghﬁhmpmd the

osmot A T N BE B T B AL ERG] SRR TR Lo it alowed water

to be inkBIBHIARDLEK ihd BydiGded tpdlyRgernVEilse eRIpafdsBeresulting from the coating dissolving

29
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di et hanol amoni um PCE (10) ol etyl ether phosphate,
di et hanol anmoni um POE (3) ol eyl et her phosphate,
tal | ow al koni um chl ori de, di nethyl

WO Esdecy| ammoni unbent oni te, st ear al koni umPEFUS2007/072652
chl ori de, dom phen brom de, denatoni um benzoate,

. [ r

at hlghé%ﬁ%grﬁ%e ﬁfeﬂ‘d]?(g r(#lﬁléﬁg?fz 5(:' dcgg%é 41%?\{% é;l{ié‘ﬁg}gggir#@ (ﬁﬁ Eé 08 by the flow of KC1.

Methedshind reijokeionp viedexrn develPed, which by miwnitering

., hydr | orde, l.um ne dr oc ' .
(indeps R B LRt TR LIRGT B criy G | HhVeR BIoHChs caleulaion of the
relativein@yifudbORad B 68hQId HigapiROhndOiak §BtliiFlsion contributed to the release of

procai nehydrochl ori de, cocobet ai ne, stearal koni um

salt fropethe tablatelt lowdZia vl asmesictlomi as Ingreesar §¢ a greater extent than was
i ctol oSt . - 0

cans o B X e REPRALS0PLD T 18yl bl A ckngor 0.

both mechanisins robiribmied @pproximatel T hquadlyitd theeclsisablid maldsipanf dydrostatic

commercially ayail abl e and/ or can be prepar b .
pressurf HERTA G QST GAPNEE T, SR ST FOFGLE & Prebgedoadings of PEG,
the hyd®4tadFilrh ZRE $nodé ForkMOMA 1BRFLIRERUS bEBbwF CAIRFRALS aBRELgh the osmotic

~are described in detail in the Handbook of ' .
pumpirnaetrasee (eqreraredte dhglosigt lpadingh tiapere diffusiqnywasfhe ¢eminant release
i : Ll il . o

mecharfE; A 8 bk TR GEH A RS AR By Ap G i crsggpsules containing 2
water sPhibfenmeeut i cal Press, 2000), specifically

I ncor por at by.ref erence O her Pharnmaceutica

Exci pi%ent seﬁOﬂX{lﬁ‘FhéFﬂﬁ?éMq%%%e@Wosi tions

MO BnAtx | MR ideD R Hok @Ry TBY mBt LOmSRIMIT itlgeede2es B controlling the

nmor e binding agents, filling agents, |ubricating .
release of drnes, Thizisrosdbly deeryenthey aieltiadly easy tp [abyigaterrympared to reservoir

. . i f & t

deios 0B L0 UGS BUALRE AR Sl om e rpr o
the merakiahpoenteserv@rddviSnexch pidevits thahgdilonedume; or atsak ondérivative thereof,

. Exanples of filli ents are |actose non r at
i presqi gy bASpory s By R oY 0] HeE RSP et e
compreRéiBl b p&gﬁﬁi’lﬁm? @i biodisdisRIdtHoh @S Ef1tA30The dosage release properties
cross-11nked polyvinyl pyrrolidone, mcrocrystalline

of monglithiq deyices may dh darendGatagpy te sohrbdity ahde Rydioepdony. or a salt or

_ . . cal Lo e i _
v TP RS AR OB LLAR8) o AE. be Shunty i e s
solutio @/8hirt b perticiempocardrsorki mcl alsh thg tageritsoftthatetwotk (Gma greater extent

the flowabiljt f the . powder to he.c ressed, e e
than the, D s I s zretn on SUhetres e ASTRRIERR) gl Or dertvative
thereof! i8ldEspeSb& 8 thé pal§her o B8R Whs (peBRE. For o3} Whdifds of drug, (0 to 5%

Stearate, and silica gel. Exanpl es of .

WIV) therfpsesireqedpre, a7 &5y dedvalivalth@eofapil] bq releaseddweetobniop;diffusion

N S | .
mechafHf 8 HEAGET poltd], WeahERANEL BASITA W), the slosse mechaniom
will be cbapbedtabbate prscrae of Magtiessineatd wepr the@urface of the device as the

2007/ 150074PCT/ US2007/ 072Q52 (trademark of NMAECO), .
hydroc AR & ST TEVBI HEOH FUPE: T BUBIE: TG Nl e environment
increasiXan®lLSofablcRiaTei/@hives are potassi um sorbate,

nmet hyl par aben, propyl paraben, benzoic acid and its

I c@mmgn Feaddalastisisgst(ega p RRPERIBXSISEODS oasirfrckik r adjuvant (e,
an mgr@tﬁe&%l?ﬁlpfﬂ%l%gﬁaig .’eff@étﬁfgﬁ&ls)? aoQ‘ HGRiAEREMELG seﬂ%ﬁ@é{rices) as a means to
al'cohol’,” phenol'i ¢ conmpoutids such as phenol, or
enhance) tiger feemeaiility ¢althoogin ds cenicikt, phsécifpe magp bk Grgitive, and simply serve to aid
chl.ori de. Suitabl e .djluents jnclu . i
fln oS BRSPS EPE R P Berb TPy matrdgsigae in polymer
paint cdBEREOCTtYorrls Roleld M9at G 1bAHND RS HEE hAsE o iAdrbBAS e ferth€dbilify of (ethyl
phosphat e, saccharides, and/or m xtures of any of the
foregoi ng. Exanples of diluents include
m crocrystal line cellul osd® such as Avicel (r) PH 101
and Avicel (r) PHL02; |actose such as |actose
nonohydr ate, |actose anhydrous, and Pharmat ose(r)
DCL21; dibasic 10 cal ci um phosphate such as
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25t han about 1400 mm | ess than about 1300 nm | ess

t han about 1200 nm | ess than about 1100 nm | ess

t han about 1000 nm | ess than about 900 nm | ess than

wOopFs0800 nm | ess than about 700 nm | ess PREAASAWGEAT2052

600 M, Iess t han about 500 nm [|ess than about 400
celluloFeg]ﬁlmF gggu t bowt nﬁ)?nQE@g}%%ciu? lg‘%mg%am?p % é)()ﬁ)%qy ri]%\sngver, the films
retainedl sy lﬂtblﬁ)&ﬂprd{&&lel’ﬂ Mot lpessittingahe &hﬁspbrt dbelanmlytorTt vesdeduced that the

t han about 50 n as neasured b ht-scatterin
enhancgepgddh eww@an?éfwasgeafesa%twé Fﬁé g%‘ﬁrqeaicésen%ﬁ%%e?ss caused by
the PE@Meacﬁﬁoefﬁlg Glak YEinAHETRE S10RASAhE L@ (REmbA® Buk é}rhmt area as a

about 2000 nnmi it is neant that at |east 50% of
functionayf fioxend fdm treaiprosal Whivimess parRE( lcadine o€ 567 WEY splpﬁahomnv a linear
relaﬁonsﬂxptbe%\ifvege%:rdé% %ﬁerac\éfe rea ga%uoxq%na\@ec%;r}%ca? Elntf }’1113{31%3 Sg exgﬁ%ed fora

(Fickia@} Solytion-diffusioh 898 tﬁah@i@rt&b@hhm&ﬁ@ﬁ)a Iliﬂilnogﬁgﬁﬂusnﬁkmﬂraﬂé) Extrapolation
ur n, etc.,_ when rreasur ed by.the abogye-note

. of the ] fn@g]hrﬁg@gé gf the graphs, &y the HES APV S pcb‘sptwe\mercegts on the time axis: the

macmtg&-ogf/ v@iﬁ%z&?&g%m%/zgmdéclﬂ@asinﬂ\fﬁﬁtﬂlﬁ%ﬁaes@mle%tmomcr lag

bout 60% at |east about 70% at [east about 80% at"
times weeasttnlam ti0ocumende @ swo difivgion@iFdgwsahuriag theesgely stages of the
expemge:n‘z% gt&ls?l%%e (S%fthett ﬁglﬁn%rﬁigag o?cpeg Ir f/olgﬁjée\ell’z]% aXI?d ﬁscp f%rt{n% 1%0% nsual lag time
during e thdedtice?Oidion fperkf2att inthe IG0R bﬁﬂﬁhng ﬁﬁ(ﬂﬁfﬁm@h@en used as a

I'n the present. i nvention, the value for
permeafh 1P Hegatt vt 182 HEisH- XSRS P% ﬁﬁqusfomﬂ%%ﬁm it fvgs noted that

caffemé bﬂﬁbl@&ll £ kbn%e/ffﬁfczﬁ hens @%‘i&% eRd Bk HHi W eSalEd feature of aniline
by weight. Simlarly, D90 iIs t article size bel ow
permeatihn @how%owcth)ﬁ@erfdpxs ovhach shameil @Iselsﬂaﬁ atgativp ymwéagg ht
3}1? | ve anorgarc]:{m'\l% PE o(ﬁ c[]rog‘ll?oqng 31%({: gev%e% I%I i)é% rn?vesilcated It
was thaighf tamusﬁaabmﬂ rhziy&h&reﬁ@ﬂhélhli@towddﬁé Yr a I:ﬂﬁmﬂiﬂ‘ﬂvmf&}e thereof, release

anmount of t he i ndi vj dual c nents can.depe . far.
rate by@aza?raq)%l wscfhapﬁglsp%}wr&a% Bﬁ’r%t%’é‘n? 1 gmplogeq wpttaiifily to the
d1ssoluﬁ¥lgﬁﬁ9ﬁ' drdd%ity gg?@ﬁ&ﬁhﬁoﬁla@@ﬁﬁt &tdeBlo talﬁr?éat:llnﬁg Pﬁ)@'tHétSvystem studied

e surfa tension of water solutions o
(Eudragt aBLHDQ end REt160 piplyacissgriyesattyitol. |f6wbwﬂrofnlap?r g éﬂlce ami a range of

surfact:%n%{)XI‘k)wo%st J&hgl?%% ﬂa?t%??@ngcgg%g éB@e?%}%/ ed t{: 8@3{%&%&%1 %?p{%vement in
drug relsadegithplying sted thereltive vwao tfusivaraitee thad wsom@h«tom*bued) although the
effect YR TG BHEA ORa NBn SRS L ST MLt L HEr Bt igepe on release was
by thosk @&f&ttaﬂtselﬁﬁ‘tt wQBen3H 51808 aid Abhb FARGIGRST Wik uctnsthe matrix
about 0.5% to about 99.999% from about 5.0% to about
allowmggheg%somuon ndivabengess 10%thin thbmatrixoThEds oftgbvms giHevance to a study
Yo ed o, th [ o)

of latex § a'\?{(hl S@t 5(:))(% él%saa)? %lﬂz_%?\ %Brul)ﬁc%%r 9&11 c{ulc E@ﬁt %Iﬁsﬁcgmth which a
polyme@ldﬁ@{ mex 6¢ piepies with. suﬂ’bddﬁﬁds opﬁosb@kﬂ Sﬁﬁactant-free Differences were

t | at e Nap 20Th
found BSRRGPARY PELIATBean BTy BB RBOSII' ShsheuimEaegiens between the

anionickatife srRbta8X@RIrgs. THis!WdsAGritk@ lmg@ BiffeRhs RRels of quaternary
precipitation, freezing, or tenplate emulsion
ammommnmsméhem&mm?pl ary met hods of making
3)8 C?cesa%}gr{sﬁsgggof !? f)(!) OnS /gltl.l%élﬂag%ar# Peéig arboi)!’x])%r COIltHJJlll’lg no
drug alﬁﬂéﬁimsﬂ;ddhmmé evadksoudesd fﬂohﬁﬁﬂemsmﬁragﬂgﬂﬁf&:s, Nad was found to
518,187 for_ "Method of G jnding Pharnmaceutical . .
give chg%rarﬁl?é%ebv Jiffusiomat B Arygdrom threiegreiped fhe shell. Similarly, a polymer
core con&?}md tHE! @ h%@ﬁé@:g%r&ﬁc&ﬁ e &q{eﬁghlg RALIBEEN HafRhs eroded by the
Substances;" U.S. Patent No. , 999 for "Method of
G i nding Phar maceuti cal Subst ances " U S. Patent No.
5,665,331 for "Co-Mcroprékipitation of
Nanoparti cul ate Pharmaceutical Agents with Crystal
Gowmh Mdifiers;" U S Patent No. 5,662,883 for
_Co M cr op_rec! pi_t at | on of Nanoparticul ate
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WD 2007/ 150074PCT/ US2007/ 072052 Conposi tions
Cont ai ni ng Charged Phospholipids to Reduce
Aggregation,' all of which are specifically
wWOoReIarW3+ at ed by reference. The resultant — PCT/US2007/072052
nanoparti cul ate naproxen conpositions or dispersions
o b : okid ar oL i qui - . Co
gasic Y e it R B2 o S5 B BARARE lincp @ funcrion of the rae
limiting éiffusioh processthroemh she stieBeu inerebnpropbitiochl tetheabd! thickness,
fornmu] ations, fast nmelt fornmul ations, Jyqphilized
whereag gerfgleate TR thecort dpe W%%&ﬁ@s‘?m&éfea P& ease
formulsat i ongricrgypRpeed rel ease fornul ations,

pul satile release formul ations, mxed imediate

Mtthedsdonthel prepatation pelillosy wiesespheren{imiarosgonsetvith the drug
aispers B e S ey B LR O R B DRP R Bbheres (micromponges)
have beédaieaaibed Cileatiercdpaizes seepremingl bsdissothispee sirupganidipelymer in

- napraoxen 1lOparticles in . a_ liguid dispersian diumin..

ethanoly i ading YD mﬁ@ogégﬁssﬂq@%mm %1?‘%?1811 RIS B’Ueave a highly
porous pRRIK. Ng mechani cal neans in the presence of grinding

media to reduce the particle size of the naproxen to

flihe haldew nieroerhieesstwayefaamed by ereparing ¢ sadutéanad ethppel/dichloro-methane

. di spersi o | for e . .
contmng{ g tﬁ? glﬁlvgraﬂg @%?h(glﬁg?@%{g_%t&%aﬁ%?@% %geﬁri%nnc,{mulsmn containing the
dispersppolginbydr@pRolgbmgalticdiddFty) a cheeranton-oipe grores] fro which the ethanol (a
ref ened dispersiqn nediumis. water. 15The napnxen

good syt fef tBePelReD éarr@a@efgwe? RICS{P3BURHPII R SRRt the droplet to
give a 1Bkd-LRARY pRIeMETRGSE Rl @PE, | di%6Ived M thedRBldrdBEMane. At this point, a gas

naproxen particles can be contacted with one or nore

phase of drchboremethansi waszgeneratedtvathim therpartichnwhichaéter didtpsing tlereugh the shell,

Lsuch a di | went e
was oo AECH Sl HERbs SRR pROCICHEIAS, HiEhotloy; ey fgeduscd pressur

then filkddz€ith wates tihich qoabClessmolkdipes périnsof dayinhe(No drug was found in the
manuf act ured _contj nuously or in a batc de., . .
water.) o1 28p5teq lbﬁet()éfl}*fdﬁwfw%ﬁ%‘rfﬁ GHas %@Fﬁ?@éy Aefipes,iapnse in the
stomackomposi ti ons Anot her method of form ng the desired
nanoparticul ate naproxen conposition is by
m cr opr eci Pendantdavicdhi s is a met hod of preparing
t i si.ons. . i ve. i
PHEPE o R RER Retr ROR St SO0 HROBREARY . by means
of an eaerdinhhodmrpelyadrylaied estdbick iphiyicks ipsapeted &y sgudoms emulsion

active agents free any .trace toxic¢ _ solyents or .
potymeEGrAR S SEeD e Slpy ettt st ER Eeveineh D45 G htge resin such
that the PRREdr S8$ srolif w&% @BBlefed {oltheifl kiRl a¢idTemh BSuld 8BF-0X8Fse’ the release

in“a suitable solvent; (2) adding the formulation
of the dfweryi leyidedysis9f thoesterdiskut i on conprising at |east one

iﬂﬁctsq?%% ﬁée%bﬁftl!a‘l:l{e%rt' 3@%5&3, )amP LSS LA Rl vd B&n synthesized with a

orfrul ati on ron1s?gp usi ng an appropriate
pendentidiig afthohed ! The thearchtdio lean abe pigphtedvlxdr dwn desapy drmefin which the

.any formed salt, if present, by dialysis or _ .
crog is P Py BB AL POURREG Y R PR G Sy B s proparcd
from a SEINRAL AR rid¥RARSE prdPad 8t oZat dcRcHISHdak i fhe drug:
Nanoparti cul at e Napr oxen npositi ons Exenpl ar

methachyden gbleride ribibe redinodslt of mphepnpevgicaeid) Wérealg@%/]@ form a matrix with

n [ C to Y r ' ' L

a seconfl BORREE (R O MBER 1o SRS URCTRNAE bobd® uid. The wseof
polymefib SehifEbHséCsualbip dai dsk ansarfem tofiiphirmg cddioaparihesdlas alsd been described.

Such 3 met hod copprises dispersing particles of a

naproXen i FPEXIG d di spersion medium followed by

ki ! il oSy elrfdl ) iy Dol Endre 8 Garboxylated

R O B P R RO B S s g oy

a naproxen to the desired effective average particle

si ze. The naproxen particfes can be reduced in size

in the presence of at |east one surface stabili 7er.

Al ternatively, the naproxen particles can be

contacted wth one or nore surface stabilizers either
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As a conplenentary technology to SFL, ultra rapid
freezing (URF) may al so be used to created equival ent
nanostruct ured naproxen particles with ready enhanced

WOLH 138034 ar ea. URF conprises an organic or PCT/US2007/072052
or ganoaqueous sol ution of naproxen with stabilizers

s ST RIGR. SR BRI, R By o s

swelhn@pﬂinﬁﬁowmyﬁf thMopdigmen€toateksatn ﬂ&r&fon&g)etdhﬂgﬁtdsw r@mhm intact in the
nanoparti ¢cul ate naproxen coQ |t|o s b | at e
acidic pyTRRP bR StpaRER ralcgtna e PR e AP IRERIRs dhe stomach
from ﬂ{éiﬁ%gxw P Bstdied BshWilof ARNHERhTRShoRAL bif (B it &shiAe,
di stTibution and rapid dissolution performance. The
met hod. com@smedicaliy controlled dgxices enul sion that is
par e t hen
CREHe g RD g4 kil RRpRERRR kP Aeont (e the
active §geﬁand;tﬂ$ torid) lxkthhc(hrhom‘ totilnbibeapitaiem thastirednelngirsedium via a semi-
direct result of the of the enul sion dr,
permegle TR, S4Gh 410055 P e NN SRR B Ry fescrbed.
Pressm%%‘ %Qﬁr&@&i WAah iectieand v &8 thd RtitdhgendbhitRF @e8BSice via an orifice
hernmore, through sel ected use of sol vents and

(of a s1s¢ @mngncé 6y minimisalselivtrdifosipn. whilpt preventing Swdwildivpref gdiydrostatic
S se I | t
pressurel:n z\ilcieJ 'ﬁ/ cﬁ% t%e %r%&gorf geérrgzgr)fvb%{\}getgg cﬁﬁspﬁ’gslélgltga h& F]i’l e the dimensions
{volunied 6 Ser dd:@ict'l} &dun;aﬂfeememapwlﬁme bﬁﬂle dedice Rﬁﬂmroedstant and there is an
ri ous na{}r oxen par cl es r i es can
t frelg

excess SEFRLN S apisfiahhin e st FEEUE §?ﬂhﬂgﬂs constant delivering a

volumE QR ol f¥alurhe of LolvafPu2A07 150074PCT/ US2007/ 072052 I n
he foll om ng exanpl es all percentages are wei ght by

\NEI ght7. unl eBlsctoichly wiimalatedtrelehse dededser m "puri fi ed
wat er as used throughout the Exanples refers to wate

_ Mh%d%ﬁhwrheﬁm PPy bsa%%m%?gel?cem%ﬁ Hilghigh Wﬁ?uéffi ‘when, for

example! 4d &ALrhAREE ?éﬁmﬁlﬁs bSs ifplie HRGEY SLRAde IR, TrRGelease could be

exanpl es are Il Tustrative purposes only, and
modulagétl by theraotrehte glvm‘@& peletidelredese profilei cting the spirit

and scope of the 5 invention, as defned by the scope

of thé cl all¥dreselt follow Al references identified

ggd rg%g.srﬂr{aca d}ég;}/ﬂlgg %{Pg‘n@g %%&ﬂﬁ@@a@&fs%&d%gﬁ @é&lleif use in drug

matncqmﬂe pOSEft ofntddnlensex ampyazions 'sbl’ ipkntsi &e.)pr epar ati on of

a multiparticul ate nodified reI ease 10 conpositjon

L. Nanoppsicilpte Napepwsadaynaonans of the{-qpepitiansiof the,vention
@EIEJ?:?E% 11;?031&'0 4 qﬁ{]%{uT%nS ar%im% ea%%gﬁﬁg%%%g aproxen composition. The
nanopaﬁﬁﬂlﬁﬁf:ﬁ@t&@ﬁ catp@iinngnipdisésipartielt € niprd)mem‘trm g@an effective average

puric GG e 5 1 o ompenelt A 2 Lo oo

assocm?éii%ﬁ!&%ﬁx@&c%@%&hgg to the formulations shown in
les 1 and 2. 007/ 150074PCT1US2007/ 072052

PaBhita deslofitediaabgariiallsa sep 1Cosrpamgositibdefobothyamion as compared to

c:onven(sl%aalit Illo%[]nsangga%lceu éltg r(])g' é&ggﬂzed césgi fN)ms (Sf Izapro(xcn 11?c1u<de gut are not

limited to: (1) smaller tablet or other solid dosage form size; (2) smaller doses of drug required to

obtain the same pharmacological effect; (3) increased bicavailability; (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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(vi) Hydrocodone Bitartrate 6.0 6.0 6.0 6.0 6.0 6.0
HPMC 2910 1.0 2.0 2.0 1.5 Pol yethyl ene dycol 6000

- 0.5 - Povidone K30 - - 5.0
WO 2007/150074 PCT/US2007/072052

compositions can be used in conjunction with other active agents useful in the prevention and
treatment of infective conditions.

The present invention also includes nanoparticulate naproxen compositions together with
one or more non-toxic physiologically acceptable carriers, adjuvants, or vehicles, collectively
referred to as carriers. The compositions can be formulated for parental injection (e.g., intravenous,
intramuscular, or subcutaneous), oral administration in solid, liquid, or aerosol form, vaginal, nasal,
rectal, ocular, local (powders, ointments, or drops), buccal, intracisternal, intraperitoneal, or topical
administrations, and the like.

A preferred dosage form of the invention is a solid dosage form, although any
pharmaceutically acceptable dosage form can be utilized. Exemplary solid dosage forms include, but
are not limited to, tablets, capsules, sachets, lozenges, powders, pills, or granules, and the solid dosage
form can be, for example, a fast melt dosage form, controlled release dosage form, lyophilized
dosage form, delayed release dosage form, extended release dosage form, pulsatile release dosage
form, mixed immediate release and controlied release dosage form, or a combination thereof. A
solid dose tablet formulation is preferred. - |

The present invention is described herein using several definitions, as set forth below and
throughout the application.

The term "effective average particle size,” as used herein, means that at least about 50% of the
nanoparticulate naproxen particles have a size of less than about 2000 nm, by weight or by other
suitable measurement technique (e.g., such as by volume, number, etc.), when measured by, for
example, sedimentation flow fractionation, photon correlation spectroscopy, light scattering, disk
centrifugation, and other techniques known to those of skill in the art.

As used herein, "about” will be understood by persons of ordinary skill in the art and will
vary to some extent depending upon the context in which it is used. If there are uses of the term which
are not clear to persons of ordinary skill in the art given the context in which it is used, "about” will
mean up to plus or minus 10% of the particular term.

As used herein with reference to stable naproxcn particles, "stable” means that the particles
do not appreciably flocculate or agglomerate due to interparticle attractive forces or otherwise
increase in particle size. "Stable" connotes, but is not limited to one or more of the following
parameters: (1) the particles do not appreciably flocculate or agglomerate due to interparticle
attractive forces or otherwise significantly increase in particle size over time; (2) 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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derivative thereof has not been subject to a heating step at or above the melting point of the naproxen
particles in the preparation of the nanoparticles of the present invention.

The term "conventional” or "non-nanoparticulate active agent" shall mean an active agent
which is solubilized or which has an effective average particle size of greater than about 2000 nm.
Nanoparticulate active agents as defined herein have an effective average particle size of less than
about 2000 nm. _

The phrase "pooﬂy water soluble drugs” as used herein refers to drugs having a solubility in
water of less than about 30 mg/ml, less than about 20 mg/ml, less than about 10 mg/ml, or less than
about I mg/ml.

As used herein, the phrase "therapeutically effective amount” shall mean that drug dosage
that provides the specific pharmacological response for which the drug is administered in a significant
number of subjects in need of such treatment. It is emphasized that a therapeutically effective
amount of a drug that is administered to a particular subject in a particular instance will not always
be effective in treating ﬁe conditions/diseases described herein, even though such dosage is deemed
to be a therapeutically effective amount by those of skill in the art,

A. Preferred Characteristics of the Nanoparticulate Naproxen Compositions of the

Invention
1. Increased Bioavailability

The nanoparticulate naproxen formulations of the invention exhibit increased bioavailability,
and require smaller doses as compared to prior conventional, non-nanoparticulate naproxen
formulations.

2. Improved Pharmacokinetic Profiles

The invention also provides nanoparticulate naproxen, or a salt or derivative thereof,
compositions having a desirable pharmacokinetic profile when administered to mammalian subjects.
The desirable pharmacokinetic profile of the compositions comprising naproxen includes but is not
limited to: (1) a Crax for naproxen, when assayed in the plasma of a mammalian subject following
administration, that is preferably greater than the Cp,y for a non-nanoparticulate formulation of the
same naproxen, administered at the same dosage; and/or (2) an AUC for naproxen, when assayed in
the plasma of a mammalian subject following administration, that is preferably greater than the AUC
for a non-nanoparticulate formulation of the same naproxen, administered at the same dosage; and/or
(3) a Tyax for naproxen, when assayed in the plasma of a mammalian subject following
administration, that is 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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derivative thereof.

In one embodiment, a composition comprising a nanoparticulate naproxen exhibits in
comparative pharmacokinetic testing with a non-nanoparticulate formulation of the same naproxen,
administered at the same dosage, a Tpax not greater than about 90%, not greater than about 80%, not
greater than about 70%, not greater than about 60%, not greater than about 50%, not greater than
about 40%, not greater than about 30%, not greater than about 25%, not greater than about 20%, not

greater than about 15%, not greater than about 10%, or not greater than about 5% of the Ty

- exhibited by the non-nanoparticulate naproxen formulation.

In another embodiment, the composition comprising a nanoparticulate naproxen exhibits in
comparative pharmacokinetic testing with a non-nanoparticulate formulation of the same naproxen,
administered at the same dosage, a Cy,; which is at least about 50%, at least about 100%, at least
about 200%, at least about 300%, at least.about 400%, at least about 500%, at least about 600%, at
least about 700%, at least about 800%, at least about 900%, at least about 1000%, at least about
1100%, at least about 1200%, at least about 1300%, at least about 1400%, at least about 1500%, at
least about 1600%, at least about 1700%, at least about 1800%, or at least about 1900% greater than
the Cyux exhibited by the non-nanoparticulate naproxen formulation.

In yet another embodiment, the composition comprising a nanoparticulate naproxen exhibits
in comparative pharmacokinetic testing with a non-nanoparticulate formulation of the same
naproxen, administered at the same dosage, an AUC which is at least about 25%, at least about 50%,
at least about 75%, at least about 100%, at least about 125%, at least about 150%, at least about
175%, at least about 200%, at least about 225%, at Jeast about 250%, at least about 275%, at least
about 300%, at least about 350%, at least about 400%, at least about 450%, at least about 500%, at
least about 550%, at least about 600%, at least about 650%, at least about 700%, at least about
750%, at least about 800%, at Ieast about 850%, at least about 900%, at least about 950%, at least
about 1000%, at least about 1050%, at least about 1100%, at least about 1150%, or at least about
1200% greater than the AUC exhibited by the non-nanoparticulate naproxen formulation.

In one embodiment of the invention, the Tyax of naproxen, when assayed in the plasma of the
mammalian subject, is less than about 6 to about 8 hours. In other embodiments of the invention, the
Tmax of naproxen is less than about 6 hours, less than about 5 hours, less than about 4 hours, less
than about 3 hours, less than about 2 hours, less than about 1 hour, or less than about 30 minutes
after administration. ) 7

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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formulated in any way as described herein and as known to those of skill in the art.

3. The Pharmacokinetic Profiles of the Naproxen Compositions of the
Invention are not-Affected by the Fed or Fasted State of the Subject
Ingesting the Compositions

The invention encompasses naproxen compositions wherein the pharmacokinetic profile of

naproxen is not substantially affected by the fed or fasted state of a subject ingesting the

composition. This means that there is no substantial difference in the quantity of drug absorbed or
the rate of drug absorption when the nanoparticulate naproxen compositions are administered in the
fed versus the fasted state.

Benefits of a dosage form, which substantially eliminates the effect of food, include an
increase in subject convenience, thereby increasing subject compliance, as the subject does not need to
ensure that they are taking a dose either with or without food. This is significant, as with poor
subject compliance an increase in the medical condition for which the drug is being pfescribed may
be observed.

4. Bioequivalency of Naproxen Compositions of the Invention When
Administered in the Fed Versus the Fasted State

The invention also encompasses provides a nanoparticulate naproxen composition in which
administration of the composition to a subject in a fasted state is bioequivalent to administration of
the composition to a subject in a fed state.

The difference in absorption (AUC) or Cy,.x 0f the nanoparticulate naproxen.compositions of
the invention, when administered in the fed versus the fasted state, preferably is less than about 60%,
less than about 55%, less than about 50%, less than about 45%, less than about 40%, less than about
35%, less than about 30%, less than about 25%, less than about 20%, less than about 15%, less than
about 10%, less than about 5%, or less than about 3%.

In one embodiment of the invention, the invention encompasses compositions comprising a
nanoparticulate naproxen, wherein administration of the composition to a subject in a fasted state is
bicequivalent to administration of the composition to a subject in a fed state, in particular as defined
by Cpax and AUC guidelines given by the U.S. Food and Drug Administration and the
corresponding European regulatory agency (EMEA). Under U.S. FDA guidelines, two products or
methods are bioequivalent if the 90% Confidence Intervals (CT) for AUC and Ci.y are between 0.80
to 1.25 (Tmax measurements are not relevant to bioequivalence for regulatory purposes). To show
bioequivalency between two compounds or administration conditiéns pursuant to Europe's EMEA
guidelines, the 90% CI for AUC must be between 0.80 to 1.25 and the 90% CI for Cp,, must between
0.70 to 1.43.
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5. Dissolution Profiles of the Naproxen Compositions of the Invention

The nanoparticulate naproxen compositions of the invention are proposed to have
unexpectedly dramatic dissolution profiles. Rapid dissolution of an administered active agent is
preferable, as faster dissolution generally leads to faster onset of action and greater

bioavailability. To improve the dissolution profiie and bioavailability of the naproxen, it would be
useful to increase the drug's dissolution so that it could attain a level close to 100%.

The naproxen compositions of the invention preferably have a dissolution profile in which
within about 5 minutes at least about 20% of the composition is dissolved. In other. embodiments of
the invention, at least about 30% or at least about 40% of naproxen composition is dissolved within
about 5 minutes. In yet other embodiments of the invention, preferably at least about 40%, at least
about 50%, at least about 60%, at least about 70%, or at least about 80% of the naproxen
composition is dissolved within about 10 minutes. Finally, in another embodiment of the invention,
preferably at least about 70%, at least about 80%, at least about 90%, or at least about 100% of the
naproxen composition is dissolved within about 20 minutes.

Dissolution is preferably measured in a medium which is discriminating. Such a dissolution
medium will produce two very different dissolution curves for two products having very different
dissolution profiles in gastric juices; i.e., the dissolution medium is predictive of in vive dissolution
of a composition. An exemplary dissolution medium is an aqueous medium containing the
surfactant sodium lauryl sulfate at 0.025 M. Determination of the amount dissolved can be carried
out by spectrophotometry. The rotating blade method (Furopean Pharmacopoeia) can be used to
measure dissolution.

6. Redispersibility Profiles of the Naproxen Compositions of the Invention

An additional feature of the naproxen compositions of the invention is that the compositions
redisperse such that the effective average particle size of the redispersed naproxen particles is less
than about 2 microns. This is significant, as if upon administration the naproxen compositions of
the invention did not redisperse to a substantially nanoparticulate particle size, then the dosage
form may lose the benefits afforded by formulating the naproxen into a nanoparticulate particle

size.

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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size of the redispersed naproxen particles is less than about 2 microns. Such biorelevant aqueous
media can be any aqueous media that exhibit the desired ionic strength and pH, which form the basis
for the biorelevance of the media. The desired pH and ionic strength are those that are representative
of physiological conditions found in the human body. Such biorelevant aqueous media can be, for
example, aqueous electrolyte solutions or aqueous solutions of any salt, acid, or base, or a
combination thereof, which exhibit the desired pH and ionic strength. ‘

Biorelevant pH is well known in the art. For example, in the stomach, the pH ranges from
slightly less than 2 (but typically greater than 1) up to 4 or 5. In the small intestine the pH can range
from 4 to 6, and in the colon it can range from 6 to 8. Biorelevant ionic strength is also well known
in the art. Fasted state gastric fluid has an ionic strength of about 0.1M while fasted state intestinal
fluid has an ionic strength of about .14, See e.g., Lindahl et al., "Characterization of Fluids from
the Stomach and Proximal Jejunum in Men and Women," Pharm. Res., 14 (4): 497-502 (1997).

It is believed that the pH and ionic strength of the test solution is ﬁore critical than the
specific chemical content. Accordingly, appropriate pH and ionic strength values can be obtained
through numerous combinations of strong acids, strong bases, salts, single or multiple conjugate
acid-base pairs (i.e., weak acids and corresponding salts of that acid), monoprotic and polyprotic
electrolytes, ete.

Representative electrolyte solutions can be, but are not limited to, HC1 solutions, ranging in
concentration from about 0.001 to about (.1 M, and Na(l solutions, ranging in concentration froin
about (.001 to about 0.1 M, and mixtures thereof. For example, electrolyte solutions can be, but are
not limited to, about 0.1 M HC1 or less, about 0.01 M HC1 or less, about 0.001 M HC1 or less,
about (.1 M NaCl or less, about 0.01 M NaCl or less, about (.001 M NaCl or less, and mixtures
thereof. Of these electrolyte solutions, 0.01 M HC1 and/or 0.1 M Na(ll, are most representative of
fasted human physiological conditions, owing to the pH and ionic strength conditions of the

proximal gastrointestinal tract.
Electrolyte concentrations of 0.001 M HC1, 0.01 M HC1, and 0.1 M HCI1 correspond to pH
3, pH 2, and pH 1, respectively. Thus, a 0.01 M HC1 solution simulates typical acidic conditions
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B Nanoparticulate Naproxen Compositions

The invention provides compositions comprising naproxen particles and at least one surface
stabilizer. The surface stabilizers preferably are adsorbed on, or associated with, the surface of the
naproxen particles. Surface stabilizers especially useful herein preferably physically adhere on, or
associate with, the surface of the nanoparticulate naproxen particles, but do not chemically react with
the naproxen particles or itself. Individually adsorbed molecules of the surface stabilizer are
essentially free of intermolecular cross-linkages.

The invention also includes naproxen compositions together with one or more non-toxic
physiologically acceptable carriers, adjuvants, or vehicles, collectively referred to as carriers. The
compositions can be formulated for parenteral injection (e.g., intravenous, intramuscular, or
subcutaneous), oral administration in solid, liquid, or aerosol form, vaginal, nasal, rectal, ocular, local

{powders, ointments or drops), buccal, intracisternal, intraperitoneal, or topical administration, and

the like.

1. Naproxen Particles
The compositions of the invention comprise particles of naproxen or a salt or derivative

thereof. The particles can be in 2 crystalline phase, semi-crystalline phase, amorphous phase, semi-
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known as hypromeliose), hydroxypropylcellulose, polyvinylpyrrolidone, sodium lauryl sulfate,
dioctylsulfosuccinate, gelatin, casein, lecithin (phosphatides), dextran, gum acacia, cholesterol,
tragacanth, stearic acid, benzalkonium chloride, calcium stearate, glycerol monostearate, cetostearyl
alcohol, cetomacrogol emulsifying wax, sorbitan esters, polyoxyethylene alkyl ethers (e.g.,
macrogol ethers such as cetomacrogol 1000), polyoxyethylene castor oil derivatives,
polyoxyethylene sorbitan fatty acid esters (e.g., the commercially available Tweens® such as e.g.,
Tween 20° and Tween 80® (ICI Speciality Chemicals)); polyethylene glycols (e.g., Carbowaxs
3550® and 934%® (Union Carbide)), polyoxyethylene stearates, colloidal silicon dioxide, phosphates,
carboxyfnemylcellulose calcium, carboxymethylcellulose sodium, methylceltulose,
hydroxyethylée]lulose, hypromellose phthalate, noncrystalline cellulose, magnesium aluminium
silicate, triethanolamine, polyvinyl alcohol (PVA), 4-(1,1,3,3-tetramethylbutyl)-phenol polymer
with ethylene oxide and formaldehyde (also known as tyloxapol, superione, and triton), poloxamers
(e.g., Pluronics F68® and F108%, which are block copolymers of ethylene oxide and propylene
oxide); poloxamines (e.g., Tetrdnic 908, also known as Poloxamine 908%, which is a
tetrafunctional block copolymer derived from sequential addition of propylene oxide and ethylene
oxide to ethylenediamine (BASF Wyandotte Corporation, Parsippany, N.J.)); Tetronic 1508% (T-
1508) (BASF Wyandotte Corporation), Tritons X-200%, which is an alkyl aryl polyether sulfonate
(Rohm and Haas); Crodestas F-1 10®, which is a mixture of sucrose stearate and sucrose distearate
(Croda, Inc.); p-isononylphenoxypoly-(glycidol), also known as Olin-OG® or Surfactant 10-G®
(Olin Chemicals, Stamford, CT); Crodestas SL-40%® (Croda, Inc.); and SAS9OHCO, which is
C15H37CH,(CON(CH;)-CH,(CHOH) 4(CH,OH) , (Eastman Kodak Co.); decanoyl-N-
methylglucamide; n-decyl B-D-glucopyranoside; n-decyl B-D-maltopyranoside; n-dodecyl B-D-
glucopyranoside; n-dodecyl B-D-maltoside; heptanoyl-N-methylglucamide; n-heptyl- f-D-
glucopyranoside; n-heptyl B-D-thioglucoside; n-hexyl f-D-glucopyranoside; nonanoyl-N-

methylelucamide; n-noyl $-D-glucopyranoside; octanoyl-N-methylglucamide; n-octyl- 8-D-

glucopyranoside; octyl B-D-thioglucopyranoside; PEG-phospholipid, PEG-cholesterol, PEG-
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cholesterol derivative, PEG-vitamin A, PEG-vitamin E, lysozyme, random copolymers of vinyl
pyrrolidone and vinyl acetate, and the like.

Examples of useful cationic surface stabilizers include, but are not limited to, polymers,
biopolymers, polysaccharides, cellulosics, alginates, phospholipids, and nonpolymeric compounds,
such as zwitterionic stabilizers, poly-n-methylpyridinium, anthryul pyridinium chloride, cationic
phospholipids, chitosan, polylysine, polyvinylimidazole, polybrene, polymethylmethacrylate
trimethylammoniunibromide bromide (PMMTMABT), hexyldesyltrimethylammonium bromide
(HDMAB), and polyvinylpyrrolidone-2-dimethylaminoethyl methacrylate dimethyl sulfate.

Other useful cationic stabilizers include, but are not limited to, cationic lipids, sulfonium,
phosphonium, and quarternary ammonium compounds, such as stearyltrimethylammonium chloride,
benzyl-di(2-chloroethyl)ethylammonium bromide, coconut trimethyl ammonium chloride or
bromide, coconut methyl dihydroxyethyl ammonium chloride or bromide, decyl triethyl ammonium
chloride, decyl dimethyl hydroxyethyl ammonium chloride or bromide, Cj,. sdimethyl hydroxyethyl
ammonium chloride or bromide, coconut dimethyl hydroxyethyl ammoniam chloride or bromide,
myristyl trimethyl ammonium methyl sulphate, lauryl dimethyl benzyl ammonium chloride or
bromide, lauryl dimethyl (ethenoxy)s ammonium chloride or bromide, N-alkyl (C;»-
1s)dimethylbenzyl ammeonium chloride, N-alkyl (Cy4.15)dimethyl-benzyl ammonium chlofide,r N-
tetradecylidmethylbenzyl ammonium chloride monchydrate, dimethyl dideéyi ammonium chloride,
N-alkyl and (Cy2.14) dimethyl 1-napthylmethyl ammonium chloride, trimethylammonium halide,
alkyl-trimethylammonium salts and dialkyl-dimethylammonium salts, lauryl trimethyl ammonium
chloride, ethoxylated alkyamidoalkyldialkylammonium salt and/or an ethoxylated trialkyl
ammonium salt, dialkylbenzene dialkylammonium chloride, N-didecyldimethyl ammonium
chloride, N-tetradecyldimethylbenzyl ammonium, chloride monohydrate, N-alkyl(C2.14)dimethyl 1-
naphthylmethyl ammonium chloride and dodecyldimethylbenzyl ammonium chloride, dialkyl
benzenealkyl ammonium chloride, lauryl trimethyl ammeonium chloride, alkylbenzyl methyl
ammonium chloride, alkyl benzyl dimethyl ammeonium bromide, Cys, Cis, Ci7 trimethyl ammonium
bromides, dodecylbenzyl triethyl ammonium chloride, polydiallyldimethylammonium chloride
(DADMAC), dimethyl ammonium chlorides, alkyldimethylammonium halogenides, tricetyl methyl
ammonium chloride, decyltrimethylammonium bromide, dodecyltriethylammonium bromide,
tetradecyltrimethylammonium bromide, methyl trioctylammonium chloride (ALIQUAT 336™,
POLYQUAT 10™, tetrabutylammonium bromide, benzyl trimethylammonium bromide, choline
esters (such as choline esters of fatty acids), benzalkonium chloride, stearalkonium chloride
compounds (such as stearyltrimonium chloride and Di-stearyldimonium chloride), cetyl pyridinium

bromide or chloride, halide salts of quaternized polyoxyethylalkylamines, MIRAPOL™ and
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ALKAQUAT™ (Alkaril Chemical Company), alkyl pyridinium salts; amines, such as alkylamines,
dialkylamines, alkanolamines, polyethylenepolyamines, N,N-dialkylaminoalkyl acrylates, and vinyl
pyridine, amine salts, such as lauryl amine acetate, stearyl amine acetate, alkylpyridinium salt, and
alkylimidazolium salt, and amine oxides; imide azolinium salts; protonated quaternary acrylamides;
methylated quaternary polymers, such as poly[diallyl dimethylammonium chloride] and poly-[N-
methyl vinyl pyridinium chloride]; and cationic guar. )

Such exemplary cationic surface stabilizers and other useful cationic surface stabilizers are
described in J. Cross and E. Singer, Cationic Surfactants: Analytical and Biological Evaluation
(Marcel Dekker, 1994); P. and D. Rubingh (Editor), Cationic Surfactants: Physical Chemistry (Marcel
Dekker, 1991); and J. Richmond, Cationic Surfactants: Organic Chemistry, (Marcel Dekker, 1990).

Nonpolymeric surface stabilizers are any nonpolymeric compound, such benzalkonium
chloride, a carbonium compound, a phosphonium compound, an oxonium compound, a halonium
compound, a cationic organometallic compound, a quarternary phosphorous éompound, a
pyridiniurn compound, an anilinium compound, an ammonium compound, a hydroxylammonium
compound, a primary ammonium compound, a secondary ammeonium compound, a tertiary
ammonium compound, and quarternary ammonium compounds of the formula NRRyRsR,™. For
compounds of the formula NR;R,R:R,*:

1) none of R-R.4 are CHs;

(ii) one of Ri-R4 is CHs;

(iii) three of R1-R4 are CHj;

@iv) all of R{-R4 are CHj;

(V) two of Rj-R4 are CH3, one of Rj-R4 is CsHsCHy, and one of Ri-Ry is an alkyl chain

of seven carbon atoms or less;

(vi)  two of Ri-R4 are CHs, one of R;-R4 is CgHsCH,, and one of R;-Ry is an alkyl chain

of nineteen carbon atoms or more; ,

(vii) two of Ri-R4 are CHs and one of R;-R4 is the group CsHs(CHz)n, where n>1;

(vil) two of R;-R4 are CHs, one of Rj-R;4 18 CsHsCH,, and one of Rj-R4 comprises at least

one heteroatom;

(ix)  two of Rj-R4 are CHj, one of R;-Ry4 is CsHsCHy, and one of Rj-R4 comprises at least

one halogen;

(x) two of R;-R, are CHs, one of R;-Ry 1s CgHsCH,, and one of RI—R4;ompﬁses at least

one cyclic fragment;

(x1)  two of Ry-R4 are CHj and one of Ri-R4is a phenyl ring; or
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(xil)  two of Ri-R4 are CHj; and two of Ri-R4 are purely aliphatic fragments.

Such compounds include, but are not limited to, behenalkonium chloride, benzethonium
chloride, cetylpyridinium chloride, behentrimonium chloride, lauralkonium chloride, cetalkonium
chloride, cetrimonium bromide, cetrimonium chloride, cethylamine hydrofluoride,
chlorallylmethenamine chloride (Quaternium-15), distearyldimonium chloride (Quaternium-5),
dodecyl dimethyl ethylbenzyl ammonium chloride(Quaternium-14), Quaternium-22, Quaternium-
26, Quaternium- 18 hectorite, dimethylaminoethylchloride hydrochloride, cysteine hydrochloride,
diethanolammonium POE (10) oletyl ether phosphate, diethanolammonium POE (3)oleyl ether
phosphate, tallow alkonium chloride, dimethyl dioctadecylammoniumbentonite, stearalkoninm
chloride, domiphen bromide, denatonium benzdate, myristalkonium chloride, laurtrimonium
chloride, ethylenediamine dihydrochtoride, guanidine hydrochloride, pyridoxine HC1, iofetamine
hydrochloride, meglumine hydrochloride, methylbenzetilonium chloride, myrtrimonium bromide,
oleyltrimonium chloride, polyquaternium-1, procainehydrochloride, cocobetaine, stearalkonium
bentonite, stearalkoniumhectonite, stearyl trihydroxyethyl propylenediamine dihydrofluoride,
tallowtrimonium chloride, and hexadecyltrimethyl ammoninm bromide.

The surface stabilizers are commercially available and/or can be prepared by techniques
known in the art. Most of these surface stabilizers are known pharmaceutical excipients and are
described in detail in the Handbook of Pharmaceutical Excipients, published jointly by the
American Pharmaceutical Association and The Pharmaceutical Society of Great Britain (The
Pharmaceutical Press, 2000), specifically incorporated by reference.

3. Other Pharmaceutical Excipients

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

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

Suitable lubriéants, including agents that act on the flowability of the powder o be
compressed, are colloidal silicon dfoxide, such as Aerosil®200, talc, stearic acid, magnesium
stearate, calcinum stearate, and silica gel.

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

saccharin, cyclamate, aspartame, and acsulfame. Examples of flavoring agents are Magnasweet®
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(trademark of MAFCQO), bubble gum flavor, and fruit flavors, and the like.

Examples of preservatives are potassium sorbate, methylparaben, propylparaben, benzoic
acid and its salts, other esters of parahydroxybenzoic acid such as butylparaben, alcohols such as
ethyl or benzyl alcohol, phenolic compounds such as phenol, or quarternary compounds such as
benzalkoninm chloride. _

Suitable diluents include pharmaceutically acceptable inert fillers, such as microcrystalline
cellulose, lactose, dibasic calcium phosphate, saccharides, and/or mixtures of any of the foregoing.
Examples of diluents include microcrystatine cellulose, such as Avicel® PH101 and Avicel®
PH102; lactose such as lactose monohydrate, lactose anhydrous, and Pharmatose® DCL21; dibasic
calcium phosphate such as Emcompress®; mannitol; starch; sorbitol; sucrose; and glucose.

Suitable disintegrants includé lightly crosslinked polyvinyl pyrrolidone, corn starch, potato
starch, maize starch, and modified starches, croscarmellose sodium, cross-povidone, sodium starch
glycolate, and mixtures thereof.

Examples of effervescent agents are effervescent couples such as an organic acid and a
carbonate or bicarbonate. Suitable organic acids include, for example, citric, tartaric, malic, fumaric,
adipic, succinic, and alginic acids and anhydrides and acid salts. Suitable carbonates and
bicarbonates include, for example, sodium carbonate, sodium bicarbonate, potassium carbonate,
potassium bicarbonate, niagnesium carbonate, sodium glycine carbonate, L;lysine carbonate, and
arginine carbonate. Alternatively, only the sodium bicarbonate component of the effervescent couple
may be present. |

4, Nanoparticulate Naproxen Particle Size

The compositions of the invention comprise naproxen particles which have an effective
average particle size of less than about 2000 nm (i.e., 2 microns), less than about 1900 nm, less than
about 1800 nm, less than about 1700 nm, less than about 1600 nm, less than about 1500 nm, less
than about 1400 nm, less than about 1300 nm, less than about 1200 nm, less than about 1100 nm, less
than about 1000 nm, iess than about 900 nm, léss 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, etc., when measured by the above-noted techniques. In other embodiments of
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the invention, at leéét about 60%, at least about 70%, at least about 80%, at least about 90%, at least
about 95%, or at least about 99% of the naproxen particles have a particle size of less than the
effective average, i.¢., less than about 2000 nm, 1900 nm, 1800 nm, 1700 nm, efc.

In the present invention, the value for D50 of a nanoparticulate naproxcn composition is the
particle size below which 50% of the naproxen particles fall, by weight. Similarly, D90 is the
particle size Below which 90% of the naproxen particlés fall, by weight.

5. Concentration of Naproxen and Surface Stabilizers

The relative amounts of naproxen and one or more surface stabilizers can vary widely. The
optimal amount of the individual components can depend,. for example, upon the particular naproxen
selected, the hydrophilic lipophilic balance (HLB), melting point, and the surface tension of water
solutions of the stabilizer, efc. ‘

The concentration of naproxen can vary from about 99.5% to about 0.001%, from about 95%
to about 0.1%, or from about 90% to about 0.5%, by weight, based on the total combined dry
weight of naproxen and at least one surface stabilizer, not including other excipients.

The concentration of the at least one surface stabilizer can vary from about (0.5% to about
99.999%, from about 5.0% to about 99.9%, or from about 10% to about 99.5%, by weight, based on
the total combined dry weight of naproxen and at least one surface stabilizer, not including other
excipients.

C.  Methods of Making Nanoparticulate Naproxen Compositions

The nanoparticulate naproxen compositions can be made using, for example, milling,
homogenization, precipitation, freezing, or template emulsion techniques. Exemplary methods of
making nanoparticulate compositions are described in the "684 patent. Methods of making
nanoparticulate compositions are also described in U.S. Patent No. 5,518,187 for "Method of
Grinding Pharmaceutical Substances;" U.S. Patent No. 5,718,388 for "Continuous Method of
Grinding Pharmaceutical Substances;" U.S. Patent No. 5,862,999 for "Method of Grinding
Pharmaceutical Substances;" U.S. Patent No. 5,665,331 for I"Co—Mjcroprecipitation of
Nanoparticulate Pharmaceutical Agents with Crystal Growth Modifiers;" U.S. Patent No. 5,662,883
for "Co-Microprecipitation of Nanoparticulate Pharmaceutical Agents with Crystal Growth
Modifiers:" U.S. Patent No. 5,560,932 for "Microprecipitation of Nanoparticulate Pharmaceutical
Agents;" U.S. Patent No. 5,543,133 for "Process of Preparing X-Ray Contrast Compositions
Containing Nanoparticles;" U.S. Patent No. 5,534,270 for "Method of Preparing Stable Drug
Nanoparticles;" U.S.-Patent No. 5,510,118 for "Process of Preparing Therapeutic Compositions
Containing Nanoparticles;" and U.S. Patent No. 5,470,583 for "Method of Preparing Nanoparticle
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The resultant nanoparticulate naproxen compositions or dispersions can be utilized in solid
or liquid dosage formulations, such as liquid dispersions, gels, aerosols, ointments, creams,
controlled release formulations, fast melt formulations, lyophilized formulations, tablets, capsules,
delayed release formulations, extended release formulaﬁoﬁs, pulsatile release formulations, mixed
immediate release and controlled release formulations, etc.

1. Milling to Obtain Nanoparticulate Naproxen Dispersions

Milling a naproxen to obtain a nanoparticulate dispersion comprises dispersing the naproxen
particles in a liquid dispersion medivm in which the naproxen is poorly soluble, followed by
applying mechanical rneans in the presence of grinding media to reduce the particle size of the

-naproxen to the desired effective average particle size. The dispersion medium can be, for example,
water, safflower oil, ethanol, t-butanol, glycerin, polyethylene glycol (PEG), hexane, or glycol. A
preferred dispersion medium is water.

The naproxen particles can be reduced in size in the presence of at least one surface
stabilizer, Alternatively, naproxen particles can be contacted with one or more surface stabilizers
after attrition. Other compounds, such as a diluent, can be added to the naproxen/surface stabilizer
composition during the size reduction process. Dispersions can be manufactured continuously orin a’
batch mode.

2. Precipitation to Obtain Nanoparticulate Naproxen Compositions

Another method of forming the desired nanoparticulate naproxen composition is by
microprecipitation. This is a method of preparing stable dispersions of poorly soluble active agents
in the presence of one or more surface stabilizers and one or more colloid stability enhancing
surface active agents free of any trace toxic solvents or solubilized heavy metal impurities. Such a
method comprises, for example: (1) dissolving the naproxen in a suitable solvent; (2) adding the
formulation from step (1) to a solution comprising at least one surface stabilizer; and (3)
precipitating the formulation from step (2) using an appropriate non-solvent. The method can be
followed by removal of any formed salt, if present, by dialysis or diafiltration and concentration of
the dispersion by conventional means. ‘

3. Homogenization to Obtain Nanoparticulate Naproxen Compositions

Exemplary homogenization methods of preparing active agent nanoparticulate compositions
are described in U.S. Patent No. 5,510,118, for "Process of -Preparing Therapeutic Compositions
Containing Nanoparticles.” Such a method comprises dispersing particles of a naproxen in a liquid

dispersion medium, followed by subjecting the dispersion to homogenization to reduce the particle
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size of a naproxen to the desired effective average particle size. The naproxen particles can be
reduced in size in the presence of at least one surface stabilizer. Alternatively, the naproxen particles
can be contacted with one or more surface stabilizers either before or after attrition. Other |
compounds, such as a diluent, can be added to the naproxen/surface stabilizer composition, either
before, during, or after the size reduction process. Dispersions can be manufactured continuously or
in a batch mode.

4. Cryogenic Methodologies to Obtain Nanoparticulate Naproxen

Compositions

Another method of forming the desired nanoparticulate naproxen composition is by spray

freezing into liquid (SFL). This technology comprises an organic or organoaqueous solution of

naproxen with stabilizers, which is injected into a cryogenic liquid, such as liquid nitrogen. The
droplets of the naproxen solution freeze at a rate sufficient to minimize crystallization and particle
growth, thus formulating nanostructured naproxen particles. Depending on the choice of solvent
system and processing conditions, the ﬁanoparticulate naproxen particles can have varying particle
morphology. In the isolation step, the nitrogen and solvent are removed under conditions that avoid
agglomeration or ripéning of the naproxen particles.

As a complementary technology to SFL, ultra rapid freezing (URF) may also be used to
created equivalent nanostructured naproxen particles with greatly enhanced surface area. URF
comprises an organic or organoaqueous solution of naproxen with stabilizers onto a cryogenic
substrate. -

S, Emulsion Methodologies to Obtain Nanoparticulate Naproxen
Compositions

Another method of forming the desired nanoparticulate naproxen composition is by template
emulsion. Template emulsion creates nanostructured naproxen particles with controlled particle size
distribution and rapid dissolution performance. The method comprises an oil-in-water emulsion that
is prepared, then swelled with a non-aqueous solution comprising the naproxen and stabilizers. The
particle size distribution of the naproxen particles is a direct result of the size of the emulsion
droplets prior to loading with the naproxen a property which can be controlled and optimized in this
process. Furthermore, through selected use of solvents and stabilizers, emulsion stability is achieved
with no or suppressed Ostwald ripening. Subsequently, the solvent and water are removed, and the
stabilized nanostructured naproxen particles are recovered. Various naproxen particles

morphologies can be achieved by appropriate control of processing conditions.

Lo 2
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In the following examples all percentages are weight by weight unless otherwise stated. The.
term "purified water" as used throughout the Examples refers to water that has been purified by -
passing it through a water filtration system. It is to be understood that the examples are for
illustrative purposes only, and should not be interpreted as restricting the spirit and scope of the
invention, as defined by the scope of the claims thét follow. All references identified herein,

including U.S. patents, are hereby expressly incorporated by reference.

EXAMPLE 1
The purpose of this example is to describe preparation of a multiparticulate modified release

composition comprising a hydrocodone that can be used in the combination compositions of the
invention. |

Multiparticulate modified release hydrocodone compositions according to the present
invention having an immediate release component and a modified release component having a

modified release coating are prepared according to the formulations shown in Tables 1 and 2.
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TABLE 1

M n/ Max

PCT/US207/072052

Immediate Release Component Hydrocodone-Solutions

Ingredient Amount, % (w/w)
() (i1) (iit) (iv) v ()
Hydrocodone Bitartrate 60 60 6.0 6.0 60 60
HPMC 2910 _ 1.0 2.0 20 - - 1.5
Polyethylene Glycol 6000 . ; - 0.5 - -
Povidone K30 - - - - 5.0 -
Fumaric Acid - 6.0 - - - -
Citric Acid - - 6.0 - - -
Silicon Dioxide 1.5 1.0 1.0 - - 2.0
Talc 1.5 - - - - -
Purified Water 50.0 85.0 85.0 93.5 89.0 90.5
TABLE 2
Modified Release Component Hydrocodone Solutions
Ingredient Amount, % (w/w)
i) (ii) (iii) (iv) (iv) (vi)  (viD)
Eudragit RS 100 4.1 4.9 55 44 ) 55 1.5
Eudragit RL 100 - 0.5 - 11 - - -
Eudragit L 100 1.4 - - - - - -
Ethocel - - - - 3.0 - -
Triethyl Citrate 1.5 16 - 1.1 - - 1.5
Dibutyl Sebacate B B - " 0.6 1.0 -
Silicon Dioxide 1.0 1.0 1.0 - 2.0 1.0 -
Talc 2.5 2.5 1.0 2.8 - 1.0 2.5
Acetone 34.0 . 34.0 15.0 35.6 - 140 335
Isopropyl Alcohol 50.0 50.0 72.5 50.0 04.4 725 50.0
Purified Water 3.5 55 5.0 5.0 - 5.0 50

In these exemplary hydrocodone formulations, the sugar spheres (30/35 mesh) are provided
as inert cores that act as a carrier for the active ingredient and other excipients present in the

formulation. The quality 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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and acts as a binding agent. Silicon Dioxide (Syloid 244FP}) is an anti-adherent that is used in the
preparation of the IR coating solution (Table 1) and the modified release coating suspension {Table
2). '

Ammonio methyacrylate copolymer Type B (Eudragit RS 100) is a rate-controlling polymer
that imparts the controlled release properties to the formulation and exhibits pH independent
release properties. Talc (Altaic 200) is used as an anti-adherent in the modified-release coating
process to manufacture the mt;diﬁed release beads. Acetone and isopropyl alcohol are the two
solvents in which the rate-controlling polymer is dissolved to produce the coating suspension that is
applied to the IR beads to form the modified release beads. The resultant coating suspension is
applied to the IR beads to form the modified release beads. Modified release beads are dried in an
oven for 10-20 hours at 40-500C / 30-60% RH to remove residual solvents and to obtain a moisture
content of about 3 -6 %. Suitable processing procedures are further detailed in U.S. Patent No.
6,066,339 which is incorporated herein by reference in its entirety.

Table 3 shows the dissolution profiles for two multiparticulate modified release formulations
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 hjdrocodone was released over a period of about

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 stady was
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performed to evaluate the safety, efficacy, and PK of hydrocodone formulations in subjects
immediately following bunionectomy study. The study treatments were 10, 20, 30, 40 mg of
hydrocodone bitartarate, matching active comparator (10 mg hydrocodone/APAP) or matching
placebo. During the 24-hour confinement periods, blood was collected at baseline and at up to 17
additional time points, from 115 subjects (approx. 17 to 21 subjects per group), to determine the
concentrations in plasma of hydrocodone. The following PK parameters were calculated and are

presented in Tables 4-6.

Table 4
HCER 10 mg HCER2img HCER30me HCER40mg HC/APAP Placebo
Parameter Statistics N=21 N=1% T N=1% N=17 N=18 N=21
Cmax (ng/mL) I - 1 19 17 18 21
’ Mean 2.9 17.9 3Ly 375 19.5 0,1
5td. Dev. 211 5385 8.56 8.82 8.69 0.17
 Median 0.1 163 30.1 34.1 20.2 0.0
Min/Max 515 16827 16746 28062 945 on
Tmax (hr) n ) 21 19 19 17 13 3
Mean 63 6.6 ’ 6.3 6.1 31 82
Std. Dev. 1.46 1.80. 1.88 1.62 166 1370
Median 6.1 5.2 6.1 6.0 21 0.6
Min/Max 4/9 4712 450 4110 u7 0/24
kel (1/hr) n 21 19 19 17 8 . NC@
Mean 0.090 0.095 0.086 0.079 0.138 NC
Std. Dev. 0.0276 00289 0.0229 0.0211 0.0297 NC
Median 0.092 0,089 0.083 0.079 0.147 NC
Min/Maz 0.02/0.13 0.05/0.16 0.0610.13 0.05/6.13 .06/0.18 NC

(2} NC = Not Caleakated
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Table 5
HCER 10 mg HC ER 20 mg HC ER 30 mg HC ER 40 mg HC/APAP Placebo
Parameter Statistics N=2 N=1% N=1% N=17 N =18 N=21
tis2 ¢hry n 21 19 19 17 18 NC
Mean .5 A 8.6 94 53 NC
Sid. Dev, .25 244 2.32 240 1.64 NC
Median 7.6 1.8 8.4 3.3 4.7 NC
‘MinMax 545 415 513 514 4/11 NC
AUCTast (ng*hrimL) n 21 19 19 17 18 A
Mean 109.0 212.9 3925 464.6 131.2 Tl
Std. Dev. 27.25 73.19 11774 124.81 36.80 k1%
Median 104.2 196.2 367.0 471.0 129.9 LX)
Min/Maz 73179 130/377 177671 321/712 307162 11
AUCinf (ng#hr/mL) n 21 19 19 17 18 NC
Mean 136.9 255.6 480.7 596.2 137.6 NC
Std. Dev. 39.48 28.66 138.70 172.73 30.99 NC
Median 1281 252.7 459.5 578.0 1354 NC
Min/Max 80/217 151/468 2267756 375/992 83/189 NC
Table 6
HC ER 1¢ mg HC ER 20 mg HC ER 30 mg HC ER 40 mg HC/APATP Placebo
Ratlo Using AUCIast Statics N=21 N=19% N=19 N=17 N =13 N=21
Hydromorphone/ n 21 19 19 7 18 3
hydrocodone Mean 6.000 0.001 1.002 603 (001 G.000
Std. Dev. 0.0009 0.0038 1.0027 0.6050 L0012 0.0000
Median 1.000 4,000 1,001 0.002 0.000 ¢.000
Min/Max 0.00/0.00 $.00/0.02 0.00/0.01 0.00/0.02 0.00/6.00 0.06/0.00
Norhydrocodone/ n 21 19 19 17 18 3
Hydrocodone Mean 0.366 0.360 0.327 0362 0.448 0.000
5Std. Dev. 0.1189 01215 0.1243 0.1310 02144 0.0000
Median 0.368 0.324 0297 0.334 0.400 0.000
Min/Max 0.11/0.61 0.17/0.58 0204076 4.23/0.74 0.22/0.84 0.00/0.60

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 35-
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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parameters were used to find estimates of the unit input response and a one-compartment model was
assumed for all simulations.
Non-compartmental parameters following a 10 mg oral dose of hydrocodone administered to

five adult males are reported as shown in Table 7 below.

Table 7 - Non-Compartmental Parameters

e 23.6 % 5.2 ng/mi
Tmax 1.3 £ 0.3 hours
Tha].f 3.8 + 0.3 hours

K10 and V/f were estimated to be 0.18 and 334.29L. respectively. For the absorption rate constant
k01, several profiles were simulated using different estimates of kO1. The secondary parameters

estimates were compared to identify an appropriate ka as set forth in Table 8 below.

Table 8 - Comparison of Absorption Rate Constant (ka).

10
ka=1 AUC 166.19
ka=1 KOI-HL. 0.6
ka=1 K10-HL 3.85
ka=1 . CL/F 60.17
ka=1 Tmax 209
ka=1 Cmax 20.53
ka=2 AUC 166.19
ka=2 KOI1-HL 0.35 15

ka=2 Ki10-HL 385
ka=2 CL/F 60.17
ka=2 Tmax 1.32
ka=2 Cnzx 23.57
ka=6 AUC 166.19
ka=6 KOI1-HL 0.12
ka=6 K 10-HL. 3.85
ka=6 CL/E 60.17 20
ka=6 - Tmax 0.60
ka 6 Cmax 26.84

ka=2 appeared to be the best estimate of the absorption rate of the instant release hydrocbdone 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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0297 0.330 0400 0.1)(10 35 Mn/Max 0.11/0.61

0.17/0.58 0.20/0.76 0.23/0.74 0.00/0.00 Hydrocodone

Si mul ati ons St udi es of hydrocodone fornmnul ati ons

WOgpO{IFM7Hr esent i nvention were conducted to $CHISE08/072052

the profiles associated with tw ce-daily

adm ni stration hydrocodone for both single dose and

steady state. The target doses were 10, 20, 40 and 80
EXAMRLE and t he targeted m ni mum concentration was 5- 40

e for ns..of the stu
tll%s 381%%%(3&5 5358 éS % TR R LIRS éﬁmﬁ’f oqpRgsition that can be
used inftBé EABENERIRVARRALitaAdoheRtAticed rel ease conponent in
whi ch the hydrocodone was al |l ocated evenl (50/50)_or

Uhoet/8rg §f deinizgd ywaiey b s of Melrexpprenyles ucel Type EF; Aqualon)
was d14§|8ﬂ6& 9@?5 [:&ﬁﬂltu@'bs layg?al%%?%{’ %B%P(FB/ g@g%pvzﬁsocﬁg%i’%d into the HPC

paraneters were used to esti‘mat e
solutioh ppilta kesjponses angpessioneacartpaed. m@e]abommdjeizcalnalaedla mill filled with
d for,.all | at i artnme

polyme33 e R el dh ACginpsfrsion bl TR B hves

approxﬁﬂdm@ 290 aned rﬁ&sﬁﬂe& By abd liohTBd@Eriad BB, beMRtotrak UPA.
S wmln'MMe'7baow EMMe'7I%n(bmmemnw

Paraneters Crax 23.6 5.2 ng/nll Trmax 1.3 0.3 hours
EXAMPLE 3

The purpose of this example is to describe preparation of a naproxen composition that can be
used in the combination compositions of the invention. |

To 575 g of deionized water was dissolved 25 g of polyvinylpyrrolidone (K29/32; 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 parpose 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 slury
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 H2SO4 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 s‘pectroscopy' 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 spinit or



Thif a 3.8 0.3 hours K10 and V/f were estimated to
be 0.18 and 334. 29L respectively. For the absorption
rate constant k01, several profiles were simnmulated
WO2807H§00# f f erent estimates of kO1. The secon&SF isSo0772052
paraneters estinmates were conpared to identify an
scope &ﬂ%%fﬁ%ﬂtﬁ)tneTm # rﬁ?e%décpﬁlta{‘tga reI@rR hﬁeﬁﬂ@?&o@\é{' thg—"ﬁgzld?ﬁc%non and
- arison of sorption Constant (ka).
variatijgo? ﬂwpp&amed ptoyided thd}eco!uesvltlas thermaome dfthe mpended clalms and their
. absorption rate of the instant rel ease hydrocodone
equ““%ﬁ@n that the maxi num concentration observed and the
time to maxi mum concentration were conparable to
previ ous data set forth above. I n conducting
these sinulations, three options were identified.
Options 1 and 2 assuned a first order rel ease and
option 3 a zero-order release. Plots of the plasm
concentrations of these simnulations are shown in
Figs. 1 to 16. WD 2007/ 150074PCT/ US2007/ 072052
EXAMPLE 2 The purpose of this exanple is to
descri be preparati on of a naproxen conposition that
can be used in the conbination conpositions of the
invention. 5To 670 g of deionized water, 30 g of
hydr oxypr opyl cel | ul ose (Klucel Type EF; Aqualon) was
di ssol ved using a continuous | aboratory m xer. 300 g
of naproxen was dispersed into the HPC sol ution until
a honogeneous suspension was obtai ned. A |aboratory
scale nedia mll filled with polyneric grinding nedia
was used in a continuous fashion until the nean
particle size was approxi mtely 200 nm as neasured by
| aser light scattering technique, ex. Mcrotrak UPA
10 EXAMPLE 3 The purpose of this exanple is to
descri be preparation of a naproxen conposition that
can be used in the conmbination conpositions of the
i nventi on. To 575 g of deionized water was
di ssol ved 25 g of polyvinyl pyrrolidone (K29/32; BASF
Corpl) using a continuous |aboratory m xer. 400 g of
naproxen was di spersed into the PVP solution 15 until
a honogenous suspensi on was obtained. It was
processed through a | aboratory scale nedia mil|
filled with polymeric grinding nedia in a continuous
fashion until the nmean particle size was
approxi mately 200 nm as neasured by | aser |ight
. scattering technique, ex. McroTrak UPA. EXAMPLE 4
20The purpose of this exanple is to describe
preparation of a naproxen conposition that can be
used in the conbination conpositions of the
i nvention. A nanoparticul ate naproxen di spersion was
prepared in a roller mll as follows. A 250 m gl ass
jar was charged with 120 mMl of 1 O mm pre-cl eaned
Zi rconi um oxi de beads (Zirbeads XR, available from
Zircoa Inc., having a nom nal dianeter of 1 0 mm, 60
g of an aqueous slurry 25 containing 3 g naproxen (5%
by wei ght), purchased from Sigma, St. Louis, M.,
particle size 20-30 mcrons, and 1.8 ¢ (396by MEIght)
Pl uroni c F-68, purchased fron1BASF Fi ne Chem cal s,
Inc., as the surface stabilizer. The beads were
pre-cleaned by rinsing in IN H2SO4 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. 1IN HCI. The average particle size neasured by
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30 photon correlation spectroscopy was 240-300 nm
It will be apparent to those skilled in the art that
various nodifications and variations can be nmade in
- the nethods and conpositions of the present
“@Q%@ﬁ%@ﬁ%@%ﬁﬁ#?OUt departing fromthe spirit or WO
'US2007/ 072052 scope of the invention.
Thus, it |s intended that the present invention cover

i
the frodi fiCHPPBHOREGUPEFIEt i ons of the invention

provj ded they caqone wi thin the scope. of the appende

cl ai @ aaﬁa}tlpjgr@?‘ﬁat@ Hadeplpase co oPsoRBAF R B resodone or a
phhrhcSREIANS bdckRAb1E YAPthE: @b Ghantiomer thér@df, erivative thereof, or a mixture

mul tiparticul ate nodified rel ease conposition

therepfppiidsomprisipey ocodone or a phar maceutical ly
acceptabl e salt thereof, enantioner thereof, .
deri vati V@ t herlgsfcommonent gpmprigieg 2 fiest raprlatign gf hydrocodone-comprising
d&?@%r' ing: (1l)a first conponent conprising a first
partic o . )
popufl ati on of hydrocodone-conprising particles; and
(ii)at | t aon t "
subsequeﬁ%coﬁ%%ﬁ%ﬁ?gg@%%&%@ﬁﬁgﬂgﬂgﬁgggg%@%?wmﬂConmomﬂ“Compngng
a fubpquaditipopulaifonhey tydroadione canprxinggianiy]lgsawhdreinealss at least one subsequent

wher.ei n.the at | east .ane subseguent popul ation.o .
PRy G B e BPH e RREr B BETP e Bse A &listegse coating, a
m&RHed icRdsd 1BAERRAISFRRLE A BomBiniRAI If b asbdifRldeds e ¥BAtgXnd a modified

material, or a conbination of a nodified rel ease

relepeunattx Bxterial, psditat iy coetpasiien Rdewing ot del yeay to asgybjpet delivers the at
le&s'ﬂ@ﬁe ﬁg}&ﬁ) 8{]’6&9&' A daRBr S V2V MGreOf 8 a BIRIOUNMSH ¥mliBnéal manner; and
Supj e t ellv

ers the at | east one hydrocodone, or a

sal tq.0or ' I el . i&gﬂ . Or

mul t(lbgodgﬁeﬁa?lrém%{%t%ﬂ%&%& COﬁIP%?mgl na g%)]g ticulate

napr oxen &onp : At : :

part i of eslor MABI GG D BRI Sl or dervadive therodsihing ap effctiv
avhaye pgtidn sieé bEletsi then dver 2096 npaand cl e size of |ess

t han about 2000 run; and (ii) at |east

one sur f gipatdeaaborel seefhce stabilizer.2. The conpositi on of

claim1, wherein the nultiparticulate nodified

r el enTae canfeiiohiof tlate bpwhaes the hltisirtiadap ondified acichse

one subsequent conponent. %ﬁ. The congosition of
cogPaFIHpRe0 Fet Bes popFEnd gps BRSO SORRON R e di at e

rel ease conponent .and the subsequent component. i s . a

modi ¥ iLBe corepesEioa of glﬁ%ﬁe‘ﬁlee.rem the Hirst pomppadag Brigdepedifs release

coffpofidr@hill Be sWIBfuRhIthPRNERH £ hedfitLIRASERYPTRGRLN

conprises particles having a nodified rel ease
coatq Rfe composition-of dEn § OWRISK thedRodficdCeRbEB Bmpph&it 8brfiprises
the rodified rel ease conponent conprises a nodified

partisles deeingramadidicduelease gpating. 6. The conposition of
claiml1, wherein for the nultiparticulate nodified
r el adbe canpsiioniobplain hewldreis thepoplified felyasegfomponent comprises a

hydr pcodone-.co i.sj ng particles and the at | east one
n“%%@%@ﬁﬁ’%?“%%ﬁﬁﬁ%??%n of hydrocodone-conpri si ng

particles conprise the.s .hydr.pcodone.,.. .
D00 IO IREHP LR 00 b7 apegn o B RGRB gD moifiad glcas
cofipositiad, Mclfirstwopiilatioh dfrydideedaneldompsisihg pattielbeandotle &t ledt one

el ease conposifion, the first popul ation . of

USRI BRI E S B R BRI DA (st byfapcodone.
subsequent popul ati on of hydrocodone-conpri si ng
particles conprise different hydrocodones.
8. The conposition of claim1, wherein for the
mul tiparticulate nodified rel ease 5 conposition, the
first popul ati on of hydrocodone-conprising particles
conprises two or nore hydrocodones. 9. The
conposition of claim1, whereisgfor the
mul tiparticulate nodified rel ease conposition, the at
| east one subsequent popul ati on of
hydr ocodone-conpri sing particles contains
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two or nore hydrocodones. 1010. The conposition of

claim1, wherein for the nmultiparticulate nodified

rel ease conposition, the hydrocodone conprises
WO%H@?%@J'?U ally one optically pure enanti onerpOI/US2007/072052

m xture, racemc or otherw se, of enantioners. 11.The

conposition of claiml, wherein for the _

mul ti peid dogndositien bbdiiii dvireatie fesheonitipsiticileis magfied release

- oA T T —
subsquéglﬁg%gﬁ?aﬂﬁ ok hﬁg&@@ﬁ@—%ﬂiﬁ@ paitRfks cehg@sdifferent hydrocodones.

sition, anmount "of hydrocodone conprised in
the first and subsequent conponents S t S . .
B3, Thahe REBSHEPE O AR di ML 2 i GpRfifsce modified release
LT Rar &Lyl o g k@b RneRseps: Sititle® Nbondpkiges two or more

Con@o%n%hn@goéﬁﬁyﬁégggggne gonﬁrised i% ?ﬁ%gfirst
hydrocodsrigenent is a mnor portion of the 20 hydrocodone

conprised in the conposition and the anount of _

Ny dr OCREONG SORRR beSknd 1) WilafeiPRPARGNIanEAIRORGIIEE icfease

maj or portion of the hydrocodone conprised in the )

compoSi€itiakd 4tilemt one subseqlieht pFpdatiomidsilioreioneCOBPATIRG pagticles contains

wherein for the nultiparticulate nodified rel ease
two or @R BYITPTAYARNES: he first popul ation of hydrocodone

conprising particles conprises fromabout 10%to

afpout TR @ipositioy of deiadh véreimfor ihwanpliipariqyate modified release

- conposition and the subsequent. popul at i AR ixtun

compoRiieh. b BEHECSBREFIRTTRE BRr T TS 8%‘%%3.512 i taafiRmer or a mirture,
racemid Wo kw0 Ul eXB¥@best he hydrocodone conprised in the

COMposSi t 1 on - 15. The conposition of claim 13,

wherein for the multiparticulate nodified

- cldnposThe epmposisign of flaim Ldﬁfﬁ E %06 fhegpul %u%ag%%g%%gied release

compo%ﬁ ot $a iR RF ﬁ{ecdoﬁ%oﬁ@m&sco&ﬁﬁldés BQHhoicet he
y r'écodone conprised in the conposition and the

subsequent popul ations of dr ocodone,, . :
2007/ 15b0RmRIN RS SRR éﬁgér?‘“ctgﬁf%-? i"%’ilt}P\éQb"g}att‘? mpgiffed release
compoglﬁglp rtflt??ﬁn@t&? bt 19%’8/&@&14&6183)!&1 if @l@qﬁﬂ%nﬁ @L_EHQEQu&ﬂd:otﬂp_onents is the
e ‘conposi t1 or. 16. The conposition of claim
same. 1, wherein for the nmultiparticulate nodified rel ease
conposition, the first and subsequent popul ati ons of
roc - | o aghl @ el Gkt @I Bdinodified release
p%ﬁeasgg%?%?ﬁ#ggﬁlgf%g%ﬁéﬁgggyggftion %# clajim i, ,
compowitier, eheathamt bmydmnoﬂ@mompmﬁméhe@m cPPIPEngngs@aigor portion of the

conposi tion,.the first.co ent | i ' N
SRy B PR i
subseq%@rmgﬂﬁeﬁeﬂtssisﬁ e fdresh sfehehgdtocdoportemirised B thiheomposition.

onposition of claim17, which: (a) upon

adm nistration.to ati.ent, rapi L .
hidr oc dBBAUTPISHIAT c%éPaFtPrlgt W!Eﬁrﬁggflﬁgg%é F%%!lpgﬁﬁ%ﬁté J{{Sd;ﬁed release
comchMﬂﬁ %9@9&?0%@5@611' @hﬁﬂm@@tﬂdﬂe@oﬁ@ﬂ&ﬁg piretlessasprizes from about 10% to
east about 80% of the h

he hydrocodone fr the at | east .
about 40k 0§ a bydrgaedene soPOiwdild HeFEmMPPHIER S‘ngtg]% S‘Q’éﬁ%’ref“sﬁoﬁ ations of
rticles wthi b i@ Wit 66 to about 90% bfthe HRBBcodone
hwhvéﬁkﬁqﬁqgwpg?pgn ggg&ﬂlﬁ%ent, rapi dly rel eases the
cmnmﬂyﬁﬁaﬁed@mpoﬁﬁ@mwthe first popul ati on of hydrocodone
conprising particles and rel enses at | east about 80%
0fs t e 1y dr.86000ne, APLAOM, bErot fol 62 Hhul Bl QIS AGUHHRE relcase
pbbul at o B Hydr ocodoné” conpri'sing particles within
compoRtienith@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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hours. 19. The conposition of claim1l, wherein for the
mul tiparticul ate nodified rel ease conposition, the
‘rel ease profile of the hydrocodone upon
ahsiration to a patient mmcs the rel epgEusS2007/072052
WO%?@%‘.@{’"@I‘of the sane hydrocodone adm ni stered in the
formof two or nore doses of 20 imediate rel ease .
compris g partiafes thephisecibouoth ef the hydeecdsonpriBpriscd i Be cempesion.
1, wherein for the multiparticulate nodified rel ease
ng‘p %‘gl téocﬁ{]pOFittiQ?. sepane1 Puakidif Of ddenish@aPAONRodified release
upon mniFstration to a patient mmcs the rel ease .
compokitie, itheefigf ankihebsqumt pypidavos ofleydaeheioniesompasing patiples have different
formof two or nore doses of the hydrocodone in which
releasegifelilgdse has an inmmediate rel ease profile and at
| east one dose has a 25 nodified rel ease profile

217.A shd chogositionlofelgien T,otheraiofas tegiu@partralate modified release

V conposi t.ion of claimil. 22 Th ' Laigm, b ¢
compagRob e T FPrRmBRL of RaT Rt e Se ROy il £ 18 ne subsequen
compoR@TROSinbliPied EMMmE be@pornbl end of first and subsequent

hydr ocodone-conprising particles filled into hard

gelatin or soft. gel.atin.capsul es. 3023. The dosage

fg§°m 0 %?%?%S@fﬁ O&ﬁalt@%ilz’ ‘?ﬁgh‘rml tiparticul ate

r@gi fi gghn' Bh@ASPaticRAF R Patidrit,aApiaBMPeAssethe hiydtodund from the first
subsequent conponents which are sepa

oo i rately an
populatvder éndenedope EomBRERE BT BcHiclrAcs AbFet S0 G0% of edhydrocodone
NQYCRe) ' | ising BdrticiERithin about 12
rom P30 s B FRBBSR cmprigns BBVt v
hoursyadl tiparticulate nodified rel ease conposition, the :
first conponent is conpressed.into the.fir
bhl PR s B GAde oG 4 Puget=<E s e R o ot
popul #RIIRA R %c&&n@'@%&ﬁﬁﬁ@ﬁaﬁiﬁl‘e@ aiitl Blease griest abay 80%af the hydrocodone
the mul'tilayer tablet. 25. The do_s,aef,O{mo

from th¢ alileaspane winn peRplationof hyfrerqsians FERANSNE PAEglep digin about 24

'hoursr el ease conposition, the first and subsequent ,
conponents are incorporated in a rapidly dissolving

dos.ageThecdmposition of 2Rim Thehetodgethe orbtiptticylast mpgified release

wherein the rapidl i ssol yi ng_dosage . form| . ]
compogifieq, the eﬁeaﬁeepﬁq) o&ﬁggxaéro]c%cro%e %pon adang??egl?ﬁléé %%%aelgltemmcs the
releasel ﬁ&ﬁﬂe%ff ttfe! s@inBh¢drocydite abimidifierel yiolthe Catnsfewb or proesdrnts of

i'n about 0.1 to about |g, or about 10 ng to about
immed&ge rejgase forms Ogg’.e hydrocedifiige form of claim 21

conpri si ng: (a) about 10 ng hydrocodone and

hayi ngTRe IR CasiaNe whdleaXfobthe a0Earfoubati@bitified release
ZggA) or %S(b) about 10 ng hydrocodone and havi ng s the

compositiby, dheoetrdssmeofe of fhediydiprodpne gpahuiipinigieatiep fad patsat

(9) about, 20 . Aaxi ’
relcasel,g}-éﬁlg é)gg-be ﬁgm@yg%géﬁo%ggaﬁlgt@%g?ﬁn%h @%}Iﬁ)ﬂf@% Rdyr %né))re doses of the
hydrocalend in 3hidiprRidsosadmn mnadihthmlkasgprafileyadd acleait nec @se has a

~of fromahout 10 to about N27 ng/ni; or (e)
modifigg&lgasaprofl- hydr ocodone and haying a mean hydroco
done C. of about 31.7 ng/nL 20% or (f) about

30,y hydy o g&n{]@aﬂl irfh tAY BRERARARS Bair®fl. from
agcln'ut' %@%g%%gggﬁ"% ng/ rTLP;Q&(I)rb (g) about 40 ny
roc i Breliiflt RGRGARGte REdiARDcase
.5 ngﬂgﬁ%a%&)ﬁ?fc{%}l@lﬁﬁ) eabout 4% ngy hy_dyoéod_one )
composifien Bentprirgs ableyd pHiistamsuleqoént hydnsadbereonpBising papisies filled into
: 62 ng/ nﬁme(gar (i) about 10 ng to about 40 ny
bard g¢lgin SFOFSRIBGAPTIRSi ng a nean hydr ocodone Tma" of
about 6 hours 20% or )
23. The dosage form of claim 21, wherein the multiparticulate modified release

60



(j) about 10 ng to about 40 ng hydrocodone and havi ng
a hydrocodone Tuax of from about 4 to about 12 hours;
or (k) about 10 ng hydrocodone and having a
mean hydrocodone AUCI as, of about 109 ng*hr/nL 20%
or (1)about 10 ng hydrocodone and having a

cdiysbisivicn d@ﬁpnseémsaeﬁd @ﬁ)se‘qﬁeﬁbahpwemz FvHich 26 edpbradelPand independently
ng*hr/ naL; about 20 qggh ydr oco one and
O

conmprpssef @tm%mw@@a“a A dnto\bieyd 98 pofbgel Hpgpsudes
ng*hr/nL 20% or gn about 20 qg hydrocodone
and Hhvhagdosshipamed shinél.Aaderes for die mulgpidisdete mpdgicd gelease

d Qo AOAKE 1238 Y multilayer tablet and the at
R on e 29L Qe e T ored B foRBbistd Magudiovgpebietad hes
leads ongt sSUBSRUSNTIggrnpowent wicomPRsged mto a subseql(epy lamy@@thegmﬂn@yer tablet.
hydr ocodone and havi ng a hydrocodone AUCt hst of from
abouls. I'Eié’ dd)sagaﬁmmtof 61Aim Ay wirctemh for tlre Ial?dtimrtidlﬂatﬁgnodiﬁed release

cor[%qpﬁﬁ enF rég%% ﬁsvetlﬁ g%nﬁo%ﬁﬁts ﬁlbe 111](‘3?8?06%’[8(2 ma ragﬁ_gl dlssolvmg dosage
fohavi ng a hydr ocodone AUC ast of from about 321 to
about 712 ng*hr/ . 29. The conposition of
claizs. 1, ThelRid fhheoNanan R vhieil (Bé RpRBPIeBAng dosage form is a fast-
artlcle |s selected fromthe group consisting of a
]m@F?§F% sgfelopRase, an amor phous phase, a

sem -crystal |l ine phase, a sem anorphous phase, and
m xtk es FTheedosage form of claigy21, Therebighpairesodpncos pmsemﬁabouto 1 mg to

ﬂ$utﬂ§g{£bgtHﬂﬁgeﬁﬁeﬁ{gﬁﬁﬁaverage particle size of the

“naproxen particles i's sefected fromthe group
con 0 nm |less than
abos%ss%ggos%n %Oﬁ%%ft 2?9 00 nm less than ]
abo 160&&%0%@#@8‘&&%&‘@ 2»8 mﬁ% h;ld?o%%d% B of about 8.9 ng/ml.

about™ 140 an abou |'ess
208Boait 1200 nm | ess than about 1100 nm | ess than

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

abo L(b) 800atuix 10 aghytikaadamb ahd hal®f} timdréc@dsnd Qianofadboutts to about 15
E? ﬂ1 | ess than about 500 nm | ess than about 400

M9 ess than about 300 nm |ess than about 250 nm

| ess, than about 200 nm_1ess than abou 00

t har®hbouborE iR W aRE S P B i SRR B s 2R about 17.9
nghalL; dhe conp03|t|on of claim1, wherein the

conposition is formul ated: (a)for admnistration :

sel egf ed Jph@MothE hPdBitRIRORI 1Y inY h?ﬁro@@do%@t% of from about 10 to about

i njection, oral adninistration in solid, |iquid, or
Nrghwbl of or m vagi nal , nasal, rectal, otlcally
ocul ar, local, buccal, WO

200 7)1 500paRGH SO QPSR Haning achesn dpdiogodone Crax of about 31.7

gritoneal, and topical adm nistration;
I@?B§i§¥¥g g dosage forn1se|ected fromthe group

consi.stin | i i.ons
sol 3 | o nsa% t 30 611% ﬁgaq‘ocod nen ths Fa%’r""ért"%o‘ﬁ’él% Ialgﬁlo{f from about 16 to about
46arggalsor and n1xtures t her eof ; (c) into a dosage

formselected fromthe group consisting of controlled

rel gagge bb@ravuhghydssodohasid Haeing aftarhldébt@dse Cp,y of about 37.5

Iyophlllzed fornul ati ons, del ayed rel ease
ngfigk fiald Pbns, ext ended rel ease formul ati ons,

pul satil e release formul ati ons,. and m xed i nedi

rel dise abavidOmms Brdragpderg anddeviog phuilnaredomg Cmor‘)f from about 28 to about
62d@)me¥ combi nation thereof. 32. The conposition of

cIa|n11 wherei n: 10(a)naproxen is present in an

Qt C Qaﬂéﬁtsit()'rﬂ%tooefboﬁlr mgﬁgdfoco%gnesa{?dtﬂ& gg%ean hydrooodone Tinax
.O % fromabout 959c to about 0.1% or from about

of 909t bdouls L R0%9 .05% by wei ght, based on the total

conbi ned dry wei ght of naproxen and at | east one

surface stabilizer, not includfhg other excipients;



(b) the at |east one surface stabilizer is present in
an anount of from about 0.5%to about 99.999% by

wei ght, from about 5.0%to about 99.9% by wei ght, or
from about 10%to about 1599.5% by wei ght, based on

o L LR YA R i oo

frexcibpitentd abouwdt2 hours; or(c) a conbi nati on t hereof.
33. The conposition of -claim1, wherein the surface
st abik)i zegbous1 ek B?dlﬁd)dﬁ)ﬁ@ﬁﬁdlh&u@raomn hydrocedons iAS 10,0 @f about 109
of a nonjonic surface stabilizer, an anionic surface
nglthgpli 4 2Q%; '3 cationi ¢ surface stabi | i zer, a

20zwi tterionic surface stabil.izer, g}% an ionic
surféde stbeps 10 mahydroecdpppanddisig i dincedong ik (rupf from about 73

toMBEHAH9 nEREmaUEace stabilizer is selected fromthe
group consisting of cetyl pyridiniumchloride,

gel afhyn, ﬁ@i(ﬂn HP&%&J&%B& Q%avglg)étrﬁéﬁ’hy@olf&%ﬁl@ lATGUBE about
acaci a, I est e% tragacanth, "stearic acid
ZH@zﬁwmmiﬁ%,,mrorl de, cal ci um stearate, gl ycer ol
nonost earate, cetostearyl al cohol, cetomacrogol

emul @) f yi ab@uu%mfg bpdibeddane astlevmg amd@gam ki @aef from about 130
OFBHAY PERET S Doxyet byl eme. sor bi tan fatty aci d
el un BPHcte BRSPSty e S an RS DR AUCu of abou

3%&@11&@;&5&0%9@@ di oxi de, phosphates, SOdI um
dodecyl sul fate, carboxynethyl cel | ul ose cal ci um

hydr @xypr su 30%% hydBeRidne MAH0mRalHyd®eodone AUC,, of from about 177
car boxynet h | cel ose sodium nethylcellul ose,
tor@atﬁ&?iégﬂynéewrm ose, hypr onel | ose pht hal ate,
noncrystalline cellul ose, nesi um al um num
30si {9) cat #out 40 rag hﬁdﬂrewiﬁnwl ing\ripspR AdY @etis|about 464.6 ng*hr/mL,
i@ A)ygll nyl pyrrolidone, 4-(1,1, 3, 3-tetranethyl butyl)-
ehol polynmer with ethylene oxide and fornal dehyde,

gl()loc@l suﬁ? og%@g@%ﬁd@%ﬁcgp alg&]?%st ers (?0% Cﬁ%yn@fm of from about 321 to

ateut TI@sgébvmi.c aci d, sodi um | auryl WO
2007/ 150074PCT1U520071072052 sul fate, al kyl aryl
poI yEL her Thaitdmypaitios of piakb Uy elsereh tlmmnmsmlsulaamaprexen partlcle is

se&cgegﬁia 'i%% E@ﬂlg ;é%gﬁtlsg ()511 %Ftal&llnf phase, an amorphous phase, a semi-crystalline

pHASS aREYH anlbrpiRfub phak UsdHhidRiesnhalady |
f 3-D- gl ucopyranosi de; ndecyl f3-D naltopyranoside;

n- dogiecyl Tﬁ&b@ﬁgklﬁﬁﬂﬁﬁ/dlﬁﬂpls wdRicidthe efiefivt aferage pamcle size of the
-D-mal tosi de; hept anoyl N-net hyl gl ucani de; n-he

ngpgxee girtielepty ﬁ%lﬁfégd fem the grepn WﬂSﬁBﬂ@%ﬁSé‘@ﬁﬂ@@@%ﬁ lc? 0 nm, less than about
-OI'I]JEJ(YAS fdn %Ju'tl Eﬂ]fb\/ qgs%'t[gﬁl about 160(|) nm, less than about 1500 nm, less than

nonaﬁoyf N- I net ucami de; n-noy
abio8t 130§ Inog lqawlam dmud £3000un, dess yhanireutH0¢ hucless then about 1100 nm, less
ide; 0
thiﬂéqﬂ %’ LO (l:egs% g/fl%.g ﬁ%oug Pgﬁ' I;’II%{I, I)t/egsot%llry ngleb’ouTPSéJ&nm, less than about 700 nm, less
thphasphelo rmm,dess BEGabbu 508 her, tiss thRicabonh $0 (et dewlthan about 300 nm, less

hgrg?r,]:;ﬂ)\é dﬁ%ﬂg}%&ﬁ\él %(Put\;ﬂplwn ;EG{h\éIIE Fg't% hgﬂ(ﬁi’nﬂ,}}%sqﬁ%n%out 75 nm, and less

thiVidoal 50@Re, a cationic polyner, a cationic
bi opol yner, a cationic polysaccharide, a cationic

cel 144l 0Sithe RnpdliliohbLel@hdl, RAkRin Be 6athpRidh is formulated:
10non£olyner|c conpound, cationic phospholi pids,

cat i@®hi c 10T #ineisistraresmyssiocted fion e 1opp sensisting of parental injection, oral
l
adl 5@@%@@@32@@%@%@ : {,%15%1 E@%ﬁ?%}?@f? BfiSully, ocular, local, buccal,
met hacryl ate di methyl sulfate, hexadecyl trimet hyl
anmoni um br om de, phosphoni um@orrpounds, guartemary
anmmoni um conpounds,
benzyl - di (2-chl oroet hyl ) et hyl anmoni um br om de,
coconut trimethyl amoni um chloride, coconut
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triethyl ammoni um chl ori de,
pol y-di al | yl di rnet hyl anmoni um chl ori de ( DADMAC) ,
di met hyl -ammoni um chl ori des, al kyl di net hyl anmoni um
Wd&‘fﬂhﬁﬁ@ﬁ-’ldes’ tricetyl nmethyl anmoni um chl or ipdems2007/072052
ecyl tri met hyl ammoni um br om de,
dodecyl tri et hyl anmoni um br om de,

' mt:acmtemahamaymtpmhtanw@mﬁbnqlmmm@w de, ‘met hyl

t k :)gtb ﬁ}t ?gonl UF ef%g{r%g Onf’gs}%g;}ﬁlt TS s-r%ﬂf; I%f/ Pguld dlslpersmns, gels,

sachet) rs@lﬁh&ﬁ,( a&bﬁild Bﬁrinﬁél_itﬁ,rtﬁﬂetb,e:ﬁpﬁl([jds Qdréamm, el mm(‘;utes thereof;

st earal koni um chl oride ¢ nds

bicbni déto a dpspee fRF gl eﬁ?@é?ﬁ%‘)éfh ere CO%%%‘\ b gheopigd grlease
fom%&%#%@lt%*ﬂtﬁﬁ&% hy b FHiRSiondMdBAPL) EMase formulations,

kyl pyri |n|un1salts am nes, am ne
extendeglIrelsgse donmudations, gelsatilé relase ﬁ)zmmﬂmnamnéam@l immediate rejease and

nat ternary acryl am des, nethyl at ed
‘”nﬁﬁﬁgﬁgﬁﬁsﬁvﬂﬁ@1Vﬂ%r§ and cationic guar. 35.The
C@ypos (};@ﬁnmﬁa@hamm& wherein the conposition does
not produce significantly different naproxen

giorp °§a£(mﬁ#ﬁxﬁﬁﬁﬂngﬁg%é%ﬁﬂered under fed as

par é i'ng con I ons. 1036. The conposition
ofa)cl ah#prdxenibipresint irnatniméwsit cartsisting of frorh eb@m ¥ toi abput 0.001%,

bj fast
rom e g o gt o B0 BB o e o
combfn@&jd@t@élght of haprdRerCAHANP Fdaltl 028 s@face |sﬁbi]i\z&§not\dditﬂﬁcﬁhgl othcr excipients;
bi oeéqui vVal ency” is established by: (a)

COnf i dBwca least ens awrfase st@@elwéwﬁ DOt dnan FOSNE ff%t ghout 0.5% to

eSSBS, B PABOSEGE LB 105 o s

99.5% Bj‘r efevat, Wised h wee o). c?)ﬁﬂﬂl:dldrﬁSNdint of . napr®8erThd at least one surface
nposi tion of claiml, wherein: (a)the Trmax of
Swmﬂﬁ@b?@%@ﬁ“@?o@@ﬁanQWmﬁé¥lvatlve t her eof , when

agsayeg hnihgorphagsm of a manmal i an subject_
foll om ng adm ni stration, is less than the T",, for a

non-nanoparticul ate conposijtion of

adi ni Shesarposttion;pd cifd. HBTRHLNC %fass AU g3 i eleied trom the group
consi ﬁgﬁpﬁ(ﬁé}n&{le Quﬁ@é ttalfized Sfnl MBIniVRrfidrak®afzer, Wagionic surface stabilizer, a

as _

ayed in the plasma of a mammalian subject
zwittekiohicowifaeg stdifizar, sod an jagi surgcgyptelitizer t han the Cm:t
for a non-nanoparticul ate conposition of the sane

ZX ?&ﬁgsﬁioﬁto? tRnat wh&%mstﬁé'@hrﬁ@@ dilizer is selectdd@om the group
(0]

roxen or a salt or derivative thereof,
cons1mhgnf mﬂ@yﬂ@imum ¢Hharidel gslﬂ:m Qisela, phesphalifdes ndexiap, elycerol, gum acacia,

el R L SHEbb S B FALE o VS L

monoﬁ%ﬁi@ XRFostcA bR SEctsiniro gl emaBirgingd @mg@xblmh esters, polyoxyethylene
ny conbi nati on thereof, 39.Use of .a

 alkyl L yeihyleye eastas ot idgE vatisanpeGRY S eif ohitep Gty acid esters,

polye%gfégé gf%&ts tcgyd%y? @%t}rlglaz{nﬁngglgﬁ%%@rﬁfd‘é I xy@hylene stearates, colloidal
silicon dioxide, phosphates, sodium dodecylsulfate, carboxymethylcellulose calcium,
hydroxypropyl celluloses, hypromellose, carboxymethylcetlulose sodium, methylcellulose,
hydroxyethylcellulose, hypromellose phthalate, noncrystalline cellulose, magnesium aluminum
silicate, triethanolamnine, polyvinyl alcohol, polyvinylpyrrolidone, 4-(1,1,3,3-tetramethylbutyl)-
phenol polymer with ethylene oxide and formaldehyde, poloxamers; poloxamines, a charged

phospholipid, dioctylsulfosuccinate, dialkylesters of sodium sulfosuccinic acid, sodium lauryl
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sulfate, alkyl aryl polyether sulfonates, mixtures of sucrose stearate and sucrose distearate, p-
isononylphenoxypoly-(glycidol), decanoyl-N-methylgtucamide; n-decyl B-D-glucopyranoside; n-
decyl p-D-maltopyranoside; n-dodecyl B-D-glucopyranoside; n-dodecyl B -D-maltoside; heptanoyl-

" N-methylglucamide; n-heptyl- B-D-glucopyranoside; n-heptyl B-D-thioglucoside; n-hexyl p-D-

glucopyranoside; nonanoyl-N-methylglucamide; n—noyl B-D-glucopyranoside; octanoyl-N-
methylglucamide; n-octyl-f-D-glucopyranoside; octyl B-D-thioglucopyrano side; lysozyme, PEG-
phospholipid, PEG-cholesterol, PEG-cholesterol derivative, PEG-vitamin A, PEG-vitamin E,
lysozyme, random copolymers of vinyl acetate and vinyl pyrrolidone, a cationic polymer, a cationic
biopolymer, a cationic polysaccharide, a cationic cellulosic, a cationic alginate, a cationic
nonpolymeric compound, cationic phosphollpzds cationic lipids, polymethylmcthacrylatc
trimethylarnmonium bromide, sulfonium compounds polyvmylpyrrohdone—2 dimethylaminoethyl
methacrylate dimethyl sulfate, hexadecyltrimethyl ammonium bromide, phosphonium compounds
uarternary ammonium compounds benzyl-di(2-chloroethylethylammonium bromide, coconut
trimethyl ammonium chloride, coconut trimethyl ammoniurm bromide, coconut methyl
dihydroxyethyl ammonium chloride, coconut methyl dihydroxyethyl ammonium bromide, decyl
triethyl ammonium chloride, decyl dimethyl hydroxyethyl ammonium chloride, decyl dimethyl
hydroxyethyl ammonium chloride bromide, Ciz-1 sdimethyl hydroxyethyl ammonium chloride, Cy,. ‘
1sdimethyl hydroxyethyl ammonium chloride bromide, coconut dimethyl hydroxyethyl ammonium
chloride, coconut dimethyl hydroxyethyl ammonium bromide, myristyl trimethyl ammonium
methyl sulphate, lauryl dimethyl benzyl ammonium chloride, lauryl dimethyl benzyl ammonium
bromide, lauryl dimethyl (ethenoxy), ammonium chloride, lauryl dimethyl (ethenoxy)s ammonium
bromide, N-alky! (Cyz.1¢)dimethylbenzyl ammoniwm chloride, N-alkyl (Cy4.15)dimethyl-benzyl
ammonium chloride, N-tetradecylidmethylbenzyl ammonium chloride monohydrate, dimethyl
didecyl ammonium chioride, N-alky! and (Ci2.14)dimethyl 1-napthylmethyl ammonium chloride,
trimethylammonium halide, alkyl-trimethylammonium salts, dialkyl-dimethylammonium salts,
lauryl trimethyl ammonium chloride, ethoxylated alkyamidoalkyldialkylammonium salt, an
ethoxylated trialkyl ammonium salt, dialkylbenzene dialkylammoniﬁm chloride, N-didecyldimethyl
ammonium chloride, N-tetradecyldimethylbenzyl ammonium, chloride monohydrate, N-alkyl(Ci2-
14) dimcthyl 1-naphthylmethyl ammonium chloride, dodecyldimethylbenzyl ammonium chloride,
dialkyl benzenealkyl ammonium chloride, lauryl trimethyl ammonium chloride, alkylbeﬂzyl methyl
ammonium chioride, alkyl benzyl dimethyl ammonium bromide, Cy7 trimethyl ammonium
bromides, Cs trimethyl ammonium bromides, Cyy trimethy] ammonium bronﬁdes, dodecylbenzyl
triethyl ammonium chloride, poly-diallyldimethylammonium chloride (DADMAC), dimethy]

ammonium chlorides, alkyldimethylammonium halogenides, tricetyl methyl ammonium chloride,
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decyltrimethylammonium bromide, dodecyltriethylammonium bromide,
tetradecyltrimethylammonium bromide, methyl trioctylammonium chloride, POLYQUAT 10™,
tetrabutylammonium bromide, benzyl trimethylammonium bromide, choline ésters, benzalkonium
chloride, stearalkonium chloride compounds, cetyl pyndinium bromide, cetyl pyridinium chloride.
halide salts of quaternized polyoxyethylalkylamines. MERAPOL™. ALKAQUAT™, alkyl
pyridinium salts; amines, amine salts, amine oxides, imide azolinium salts, protonated quaternary

acrylamides, methylated quaternary polymers, and cationic guar.

35.  The composition of claim 1, wherein the composition does not produce significantly

different naproxen absorption levels when administered under fed as compared to fasting conditions.

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 Cuax and AUG: or
)} a 90% Confidence Interval of between 0.80 and 1.25 for AUC and a 90%

Conﬁdende Interval of between 0.70 to 1.43 for Cya-

38. The compositién of claim 1, wherein:

(a) the Ty 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 ofa
mammalian subject following administration, is gréater than the C,,, for a non-nanoparticulate
composition of the same naproxen, administered at the same dosage:

© 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. Use of a therapeutically effective amount of a composition according to claim lin

the manufacture of a medicament for the treatment of pain.



