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20 Oxymorphone HCI (14-hydroxydihydromorphinone hydrochloride) is a semi-
synthetic phenanthrene-derivative opioid agonist, used in the treatment of acute and
chronic pain, with analgesic efficacy comparable to other opioid analgesics.
Oxymorphone is currently marketed as an injection (1 mg/ml in 1 ml ampules; 1.5 mg/ml
in 1 m!l ampules; 1.5 mg/ml in 10 ml multiple dose vials) for intramuscular,

25  subcutaneous, and intravenous administration, and as 5 mg rectal suppositories. At one
time, a 10 mg orai immediate release tablet formation of oxymorphone HCl was
marketed. Oxymorphone HC! is metabolized principally in the liver and undergoes
conjugation with glucuronic acid and reduction to 6 alpha and beta hydroxy epimers.

An important goal of analgesic therapy is to achieve coatinuous relief of chronic

30 pain. Regular administration of an analgesic is generally required to ensure that the next
dose is given before the effects of the previous dose have worn off. Compliance with

opioids increascs as the required dosing frequency decreases. Non-compliance results in

suboptimal pain control and poor quality of life cutcomes. Scheduled rather than “‘as
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20  sustained release coating, where the inner core comprises oxymorphone or a
pharmaceutically acceptable salt thereof and the outer sustained release coating
comprises at least one water insoluble compound. The outer sustained release coating
may optionally further comprise one or more plasticizers and/or water soluble
compounds.

25 The invention provides methods for treating pain in patients by administering an
effective amount of any of the compositions of the invention. The pain may be moderate
to severe, and may be acute or chronic.

The invention also provides methods for making such compositions.
These and other aspects of the invention are described in detail herein.
30 Brief Description of the Figure
Figure 1 is a linear scale graph, without standard deviations, showing the mean
oxymorphone plasma concentration versus time for patients treated with the sustained
release oxymorphone tablets of the invention after fasting (A), for patients treated with

sustained release oxymorphone tablets of the invention after a high fat meal (B), for

_2.
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cross- | 1Bki §4 bageaskto teatpptigfts subfeaing Ham pamMH oMy Pice of MisedHly dosingl east one
cross-|inking agﬁ{at.nveﬂhoA &%s.he@aﬁnp%%ma hk.ﬁgbxﬁﬂorphér@%% at |east one

cationic cross-1linking conpound different rom rst cross- |inking
agent, and lsharm@agmcaﬂnecd«:yrdblepﬁb%@omwmeﬂ;aquﬂ)ﬂeaxe debiagry system.hwhiraphi | i c
conpound, 0 i t one
phar maceut  far e 3EE R Sk hpd U aEer TR Moot eclpd RS 07 oy
one cati oni lemomadsrlnikmgggerﬁmﬂmulwqt oad pﬂaaascteu(medlﬂltmt rﬁm)tmlttastamle di | uent,

and at ast on dro conmpound 5 The o
o genbonahg U P ERR P R S inkie apn SR oRE i o Yeed
Pr ef er abl y, ditubgx, mwmawwnaydrbptmwmwm@ak lcysta:ﬁeﬁﬁira;ﬂhﬁc &amtgound,aer eof may

be present in the co sition in an anpunt of t o about 200 ny,
nore pref erlﬁﬁW“"l ‘H°§§HP PRt I%WFNE“W@"?“HC”EH?JH?‘“ f’('}gg astglfen nor e

preferably dafo@B croddRindhg Dfenbdlffedentrdil teFira RAME- n&angggenPr(ﬁﬁ gflakt ¥ne t he
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" Oxynor phone” 1 ncl udes oxynor phone, tabolites thereof, derivatives
t her eof , anihking aghety o lastoat hydrapiwémmbdm;r,s(a) atdeastanedoicophit abol i t es of -3

compound, at least one cationic cross-linking compound, and at least one pharmaceutical
diluent; or (vi) at least one hydrophilic compound, at least one cationic cross-linking
compound, at least one pharmaceutical diluent, and at least one hydrophobic compound.

25 The oxymorphone rnay‘ be homogeneously dispersed in the sustained release
delivery system. Preferably, the oxymorphone or pharmaceutically acceptable salt
thereof may be present in the composition in an amount of about 1 mg to about 200 mg,
more preferably in an amount of about 1 mg to about 100 mg, even more preferably in an
amount of about 5 mg to about 80 mg. Preferably, the sustained release delivery system

30 may be present in the composition in an amount from about 80 mg to about 420 mg,
more preferably from about 80 mg to about 360 mg, even more preferably from about 80
mg to about 200 lﬁg. “Oxymorphone” includes oxymorphone, metabolites thereof,

derivatives thereof, and/or pharmaceutically acceptable salts thereof. Metabolites of
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still nore 20 preferably in an anount of about 50% by weight. The
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pyrrolidone, protein- derived conpounds, and mi xtures thereof. Exenplary
guns i ncl udBstiateingheich shadbhenmpesitiges thtnidveneinngbs yeigbeiste Pde guns, such as

xant hanlS t f&?ﬁ\%ﬁd%ﬂe to‘hyd ﬁﬁik'&mp@tﬁlﬁ% ne{%ﬁ{l Hifte ra%%glbp %?}:Oﬁg@lébouguar '

hydr oxypr opyl guar, carrageenan, | ocus ean guns,” and gellan guns.
Exenpl ary cle?d, grederablgiththe sange of alwat hQ.dtoxboat k0. Thesusuingd edeandeloarboxyal kyl

|1 ul . f i ncl |l ul ,
oo ony o B BT SE AR SR SR RN Wl 0o
met hyl cel | uboste9% bynaeighty puefeeably imamaofountof ahqit 20% taabgdti60%tysyaightj ncl ude

I d 30 I f | i id, AN i d t hyl
oy at e alterkRrRy Rt Hap s Eiobu DL o B oasiehe sffmoie, dr ophi 11 ¢

conpounzd i prerebBriahh ymau@wihboO5@% By @keihabl y a het eropol ysacchari de gum
nost preferably_a xanthan gum or derijvative thereof. _Derivatives, of xanthan

gum i ncl ude, forlheRydFephilic nd M3y bs amt Fmewndu e A ExcpRlBiyAeRRA  esters
of xant han @GhiFbufRGndIfiR RAFRPIERE: dhers AbryBS SIS, plyvidN b26lidBHNprotein-

derived compounds, and mixtuces thereof. Exemplary gums include
heteropolysaccharide gums and homopolysaccharide gums, such as xanthan, tragacanth,
25  pectins, acacia, karaya, alginates, agar, guar, hydroxypropyl guar, carrageenan, locust
bean gums, and gellan gums. Exemplary cellulose ethers inclede hydroxyalkyl
celluloses and carboxyalkyl celluloses. Preferred cellulose ethers include hydroxyethy!
celiuloses, hydroxypropy! celluloses, hydroxypropylmethyl-celluloses, carboxy
methylcelluloses, and mixtures thereof. Exemplary acrylic resins include polymers and
30 copolymers of acrylic acid, methacrylic acid, methyl acrylate and methyl methacrylate.
[n some embodiments, the hydrophilic compound is preferably a gum, more preferably a
heteropolysaccharide gum, most preferably a xanthan gum or derivative thereof.
Derivatives of xanthan gum include, for example, deacylated xanthan gum, the

carboxymethyl esters of xanthan gum, and the propylene glycol esters of xanthan gum.
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| east one hy r conp oneé cross-I'inking agent t he
rati o of hy}i)%)phmeigm m&&paﬂhdo:‘e(prefﬁ&lﬂymin Aoungodpent 259y belgfur om about 1:9

to about, 9:1, pr fro about 1: u 1. The st ai ned rel ease
del i very’ system E’@’%/’H '@rf’gﬁ%@/‘"(‘fg'ﬁf)gi”g%? @C%‘F“‘#ﬁﬁr ’“"2 aat i oni ¢
cross- | i nki RgndparRRendfles ﬁiatuua I§ctéhatman badK s £QURAART hj@¥xRRopis ed

instead of or in addition to the cross-linking agent. The cationic
cross- | i nki #H§ BEBARE defHs bear sHe Ussealeuembaw"&nwﬁecwhﬁl@%%ﬁen&l@ cross-1ink

the hydr Ophﬁrhfe&bﬁpd%&ﬁﬂgeantgﬁmf&%@& Q.‘?xl ARkHet ¥mbdlilb&s RhESERAMIKRE | | qui ds.
The cationic cross-I|inking conpound present in t he sustai ned reIease

del i very syageammay bgalgimoamd d‘?ﬂ"ﬂamii@[ h!ﬂ@%”@tﬂsabout 25 30% by wei ght,
preferapy y. 11 omwhatthe A R400UE 0ol ﬁseéﬁ'cqmgpséﬁ?mt%yh@ém c

cross-11nking conpounds 1 nclude nonov nt et cations Ival ent netal
cati ons, ambmmoncgamzmlesalmspromhmm apgntathe adtio qfdwddopbshdhmnpmnﬂam ne earth

met al suI f atrgss’lw?(]hléo]rgén rro?r;[zr out {)ggmb%?lt% i, prét%ra%@ ?i %%6 lactates,

and m xtures exarrp i ‘oni*c |n conmpound may
be one or maboet Hf. 30 cal CI um sul fat e, sodium chloride, pot assium sul fate,

sodi um car bonat lithiu hl o tri assi um phosphat.e, sodi um bor at e,
ot hest um brom dite st fier it st Bhe v oo T RaPES: el it

chlori dgo rE@6Es ctod-GhliY ¢dhepousdrdiCatiolit tfodd-BakiSOEeimpBuad Rladbeusedcal ci um
| act ate, magnesjum sul fate, sodiumfluoride, or mxtures_ thereof.
instead of or in addition to the cross-linking agent. ‘The cationic cross-linking
compounds may be used in an amount sufficient to cross-link the hydrophilic compound
to form a gel matrix in the presence of liquids. The cationic cross-linking compound is
present in the sustained release delivery system in an amount of about 0.5% to about
25  30% by weight, preferably from about 5% to about 20% by weight.

Exemplary cationic cross-linking compounds include monovalent metal cations,
muitivalent metal cations, and inorganic salts, including alkali metal and/or alkaline earth
metal sulfates, chlorides, borates, bromides, citrates, acetates, lactates, and mixtures
thereof. For example, the cationic cross-linking compound may be one or more of

30 calcium sulfate, sodium chloride, potassium sulfate, sodium carbonate, lithium chloride,
tripotassium phosphate, sodium borate, potassium bromide, potassium fluoride, sodium

bicarbonate, calcium chioride, magnesium chloride, sodium citrate, sodium acetate,

calcium lactate, magnesium suifate, sodium fluonde, or mixtures thereof.
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cationic,cross-linkjng c ounds) thereby act. synergqisticall 0 provide a
nher SRannetpb et SRER G kel alg Agtn TR s T o b g ol mat 1 x
The sust ai npatisiras®ind@di yRIoynpsYEds €k { the lahRhist 0ROy dreghdlicudmpoind@ide 20

phar maceutical dil uent Sgslﬂ? wn in the art. Exenplary. pharmaceutical diluents

i ncl ude nofGELERNART Gass-linkingAsenars thed leasbeariydrapkiis cemRgind 288 et xt ur es

t hereof . Prph&bh@ehtioRiFdE8GiRkih} arhpalinkl ) 66t 8 xdrilt, UG Brophifit cOXpdRLE (e BT ar ch,
| act ose, dextrose, sucrose, mcrocrystalline cellulose, sorbitol, xylitol,

fructose, akitheum bavegrerliens watprw Propeftise hirbprevide i hydratiomceut i cal
di luent |5s ! &fmrifludhb hycﬁbfﬁ!ﬂi@&rﬂﬁﬁt}j&%ﬁth H%ﬁﬂﬁﬁﬁn aréeapabe PSss-OF M Xt ures

thereof. The ratio of pharnaceutic I luent to hydrophi'lic conpound is
general | y f linkingtho oigidiheHcal ordgbusistrugure, of gredfydraphilip compenndidegs cbs8 t o about

3:1. The su ' del i I | S or nore
pnar maceut | I nitalsEhEA7 il S oS PLARRRRRG trork £EIRERBAGNENS  of 1
preferably pabdat hghes thyn evgieghd vistasitpilee highrdgsbsiiength) of the pd nsdt.ai ned rel ease
delivery system.,30 corr.pr(i)s?s eg%s or % ar maceutg cal rdi Iruents in an
anount of about B b GRS /‘overwy 6 HPEE NI NEY S el ease del | very
system 06 t ptermiosatidal QilucfB)kne @AM ths @rtO Eeergplaryphermdaydiceiptinbits inghldgner s. The

hydr ophobi ¢ pol rs.may be used in an a t sufficie
y P mgnosgcg:%agdes, isacchalflldes, polyhy ncacng‘s an m]:xl:ures tﬂ

gy 2000

grcof. Preferred
pharmaceutical diluents include, for example, starch, lactose, dextrose, sucrose,
microcrystalline cellulose, sorbitol, xylitol, fructose, and mixtures thereof. In other
embodiments, the pharmaceutical diluent is water-soluble, such as lactose, dextrose,

25  sucrose, or mixtures thereof. The ratio of pharmaceutical diluent to hydrophilic
compound is generally from about 1:8 to about 8:1, preferably from about 1:3 to about
3:1. The sustained release delivery system generally comprises one or more
pharmaceutical diluents in an amount of about 20% to about 80% by weight, preferably
about 35% by weight. In other embodiments, the sustained release delivery system

30 comprises one or more pharmaceutical diluents in an amount of about 40% to about 80%
by weight.

The sustained release delivery system of the invention may comprise one or more

hydrophobic polymers. The hydrophobic polymers may be used in an amount sufficient

to slow the hydration of the hydrophilic compound without disrupting it. For example,
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to slow the hydration of the hydrophilic conpound without disrupting it. For
exanpl e, -6 14 JUN 2006 WO 03/ 004033 PCT/ US02/ 21403 t he hydrophobi ¢ pbiShEPe

may be L the sustained release delivery systemi t of
about O. gj)ﬁ)gﬁg%gut 20% by weight, preferably in an armun?cg{‘hsgg]g}t}tld%%to

about 10% by weight, nore preferably in an anmount of about 3% to about 7% by
weight, still nore preferably in an anount of about 5% by weight. 5
Exenpl ary hyifrgrmebetic pelypsemay boeirabmdhapstaed ralsase dalively system@n an g ky|

cel | ul oses, JRLADFKHE: DBYER) bbbk by WEIRR! pBRALAPRCRmoGR drdbss 2 @Bt eri al s
or conpounds (e %} cel lul ose acetate pht%al at e,
I

hydr oxy pr opyPert AH byevdight onere praferablyingn ameyar ghabayl 3% teatene?p by yieight, (e. g. |
pol yvi nyl acgi ﬂ{o?e lﬂ%ﬂglﬁh%'amg&hmﬁo%t?% QpQlygmers  derived fromacrylic
acrylic acl

and/ or meth esters, zein, waxes, shellac, hydrogenated 10

veget abl é oi | s, Erenpluythydephstiepadphiers Tichda pthybpiichises (pgl, Yhealkyls pref erably
nmet hyl cell se, ethyl Il yl pse o r cel lul ose, nore preferably

et hyl cell uIc%il'gue‘?seﬁ'ﬁ%rtbgkéf%%@lﬁlﬁé%E’gg)o?th?r%égﬁpoﬁb%bﬁ‘f f%lr"i'l%ﬁﬂﬁ%@arlslﬁrt her adm xed
Wi th one or compeindydd ) ddlulegent@te(phualaeahydiotyeigynusthatanicaphiilae),| |

pol yet hoxyl at ed. h%/dro enat ed cast O!a" _oill , pol yet hoxyl at ed fatté& acid from
castor oil, PRRMPEL 36 PAYIRPETS i -POoling! ReeEs PIEhalare)s BYjumers QBCHRBIS 0i | ) one

or nore | ubgksRAtfon SHAR AY/NRENBSHHIAGA B3¢ a18in, FREHs WRkIIE! RRfrdenidar at e,
and the like), one or nore bufferi ng_bagents, one or nore colorants, and/or
h

ot her cdfvenegetibla oilsniddixaugsdhergaf. ydrephobiginelsimes is rreferablyvestbylon provi des

oral sustai pgagdse! Celfifdd=d AR11utb@ MdtAltRRSI1CRRRELELSG, from about | nyg
to 200 ny oxynorsgh%?l)g %ydr%cﬁﬁ%rﬁ?de,u%%’pree?ﬁerlf:fgﬁlﬁgl fro%lgiti)%gt 5 nmg to about

80 ng oxynor phon&hssammpesitbas ofdie ingendion By be §othepgdnisediyslypn@ongrg of a
sustained r } rahl about
300 my of achmR sl (Ut RNl ERY = A Elskr Bt oy R ARA S abEHarcadel 0000
of a sust ai rdcholetteaglkted ditiyaeidfray sisemoilwdyshdxlyatesifatteaciefiomel| ease del i very

t i t 8.3 to about 41 7% gcust b ferably about
255 LocdSt BRESata oot Mt oy ol Shoera A B cr bty

about 25% X sidbfinpLule, afdMidlike)?Ond & nid2e bl ffdm¥oagentd, bas 6r mpeRbRfaaky, y about 35%
dextrose; about 5 to aboutrgf,()% calcium sulfate dihydrate, preferably about
10% cal ci unF%‘ﬂ?rfoé}Peécﬂ?Wﬁ‘P wereditlSapout 2 to 10% ethyl cellul ose,

preferably about infafth&lelpbdiRhisth® fifentlon padvidsk ofifBRdiimBNERase shiRl ddy@Nt i on
provi des oral sustained release solid dosage 30 fornulations conprising

from about Formylatignsxsmpgiging fprorbeohee k) fpoynerhone hydpoghlaids; from about
5 Mg t 028b0oYLe B35 FHoRrabiRPHL REARU KRR H b O rhdlfhond RYdAPAbde2 Ak ab¥l: 4 about

420 ng of a sustalned rel ease delivery system préferably from about 300

mg to about 200 mg of a sustained release delivery system, preferably from about 120
mg to about 200 mg of a sustained release delivery system, more preferably about 160
mg of a sustained release delivery system; where the sustained release delivery system
comprises about 8.3 to about 41.7% locust bean gum, preferably about 25% locust bean

25  gum,; about 8.3 to about 41.7% xanthan gum, preferably about 25% xanthan gum; about
20 to about 55% dextrose, preferably about 35% dextrose; about 5 to about 20% calcium
sulfate dihydrate, preferably about 10% calcium sulfate dihydrate; and about 2 to 10%
ethyl cellulose, preferably about 5% ethy! cellulose.

In other embodiments, the invention provides oral sustained release solid dosage

30 formulations comprising from about 1 mg to 200 mg oxymorphone hydrochloride,
preferably from about 5 mg to about 80 mg oxyniorphone hydrochioride; and about 200
mg to about 420 mg of a sustained release delivery system, preferably from about 300

mg to about 420 mg of a sustained release delivery system, more preferably about 360

mg of a sustained release delivery system; where the sustained release delivery system
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ng to about 420 ng of a sustained release delivery system nore pref q-‘r‘ggk%%
about 360 ngy of a sustained release delivery system where the sustalned
rel ease wehiwaoy system -7 14 JUN 2006 WO 03/ 004033 PCT/ UsfRAidA3econpri ses
about 8.3 to about 41.7% | ocust bean gum preferably about 25% | ocust bean
gum about 8.3 to about 41. 7% xant han gum preferably about 25% xant han

gum about 20 to abo 55% dext e r ef erabl ou %.dext rose; about 5
to about 209 CEPE %&u%af(’f"’é{) & Qi'{h%;?f)rcgf@?a"p? érf'é’f%%r?@y ﬁ%%‘gta g%’g%ucsg ik uma o
sulhf ?te ld: hy:dn;aabe?rt sha aabm_lsltl,‘igb kamltl%%xﬁn, pﬂcfeyzllblyafﬂiohutsy,?eampmegmﬁabbm about 5%
et cel | ul ose sust ai ned_rel egse atiops 0 one are
pre%lerabl y %@QI"P@“&S@#%F?&%rﬁfcéa%éyo"lﬁiodt%aéﬁrof%ﬁﬁ?ﬂtgt‘?ﬂﬁé‘%ﬁfﬁﬂm be, for .

exanpl e, t afifieSdihydipdS Pre@srabl§ QB il 6%RGIcAnPbulia ! difYiré; 288 abetk 2o 1®WDI i ngual
tabl ets, powders, or granules; preferably tablets. The tablets may be an
enteric Toatthrgelbtoss. prytsrabbratones% 64wl 5dulos® The sustained rel ease delivery
systemin the cofpQgidih fe dolGulhdBAS BE § s SRR kY dry

granul ation or wet grtaln%!tclggn, hﬁuqfore t?femlo ng? %ﬁgﬁe or Y phgr maceutical ly
accept abl e aiministrabde il dosage fetowiatians Wclymay be foupmpentabletsagapbdeshel d

t oget her by,

lL.oneratien i ro ) oduct. In
t he wet graonl.ﬂng?l%c? l%@ ﬁ?ﬁrﬁ}é',ﬁg{)g%bq@glﬁ%gar?%ﬁg ‘g“%%‘"@ﬁgg'fg%%ﬁ%f l"lal(g:ag(corrpounds,
cr 0ss- | i nki mblet5 Thg ablets, mgyttaranmsoeut coaing o b hpdroghilicatatiogi ¢ cr oss-1i nki ng
conpoungds, hydraphobi.c  pol yrme etc.) are mxed. together and then
o1 ot entl wi th oitE sahngsf el ive? pdn e Sl Sis IS R oy
glhycgr ol . abecgrbysrdd I{]ycurpgﬂfi?lﬁtgotﬁoﬁ?lgfﬁﬂﬁdomsﬁfdmhé 6kyméphsglasequent | yI dri e]g.
The drie s is then mlled w conventiqnal equi pnent into ranul es o
the sustai EEB"P@%%YMP%W&I&&S}%%&F a#éragﬁ‘f’?%‘_rtchf PasE 2140 PE) case 20

delivery sygh&mRribyh%gtométatidife -Jeﬁgpﬁﬂmé%ﬁcd&%)ﬁahletﬂ?gd&&ymm&ne or the
pharmaceutical |y acceptabl e salt thereof and, optionally, one or nore

wetting agegrarulatigadechpiqueniicccompopsrinisiss hydiephibie cofppaungyfcrass-fimgngigent s, one
or mor e;£0l AL A%t icaHilulhd SatiofiO ?F»Dﬁri@gaé Mals T Yo M =Ns) 0 produce a
granul ated %g*rlrtgg)g ti o%\alc%%lusﬁtg't g%‘%ed&rKeI eas OT@IB ?@%P‘yﬁs@t{) lé‘tr:n and the
oxynor phonepatyyerb@tdy) annedd wegether dnsk thenxmpistered withonghor shsa liqids (gigker . The
oxynor phone_ ] fj - i LN the

custai pod TS BlEBUERCHichy LIRlel, AN NRTRARRE e BREE BRENY, "0 oune
suf fi ci ent subsqnaitly daiedinTHeatriedbadss s thdn hidled @itk convenseria) epd@aknt oitd abl eting in

a conventional praoduction . scale, tabletin chine at normal . conpression
pressur es, gr"fugj.le,% Oggbe St?f‘%rﬁfcf%e,%ﬁme%ﬂs.m"gT RETATGE desy ‘ﬁ'd'g‘? Flet be

conpr esXed delivéry p@itdth iswhiRéRintthedaired amolnsewitethe otyrhbphoelor id0 Wi t h hydrati on
upon exposur.e to Il%ui ds. The av ragfe particle size of the granul ated
COMposi t | Orpl‘agnqc’emﬁ Ly aageptale sglt thereot and, optionally, one or more wetting agents, one

or more lubricants, one or more buffering agents, one or more coloring agents, or other
conventional ingredients, to produce a granulated composition. The sustained release
delivery system and the oxymorphone may be blended with, for example, a high shear

25 mixer. The oxymorphone is preferably finely and homogeneously dispersed in the
sustained release delivery system. The granulated composition, in an amount sufficient
to make a uniform batch of tablets, is subjected to tableting in a conventional production
scale tableting machine at normal compression pressures, i.e., about 2,000-16,000 psi.
The mixture should not be compressed to a point where there is subsequent difficulty

30  with hydration upon exposure to liquids.

The average particle size of the granulated composition is from about 50 pm to
about 400 pum, preferably from about 185 um to about 265 um. The average density of
the granulated composition is from about 0.3 g/ml to about 0.8 g/mi, preferably from
about 0.5 g/ml to about 0.7 g/ml. The tablets formed from the granulations are generally
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about 400 pm preferably from about 185 pmto about 265 pm The aver[ahgﬁ](gl 06
density of the granul ated conposition is fromabout 0.3 g/m to abo |
g/m, pr from about 05 g/m to about 0.7 g/m. T f or med
from t he gré’nu%’t’i ons are generally -8 14 JUN 2006 WD 03/ BEThEAL A

PCT/ US02/ 21403 from about 6 to about 8 kg hardness. The average flow of the
granul ati ons; are frgm abogkgﬁS to ahout 40 g/seg. I n of her enpodi nents, the
i nvention préYl ARWLE R hon, yfgess e ey EiaRG Hoy Vb the ghnulafiRes ¢ BP® conpri si ng
oxynor phone gout2spbardimagdisbcal |y acceptable salt thereof. For 5 exanple,
the inner core cqnprising oxynorphone or a pharmaceutically acceptable salt

t hereof may be cdRPHEr RFadimenty dhednyrston Rrrisesupingd akiashcoatipgsPvesdbsure to

liquids, r6hRa%6R bRBHiky R fhe OF 2 pREMBARGIMG St Gple! It BRABPL AR € sal t
thereof fromthe core at a’'sustained rate. |In one enbodi ment, the sustained

rel ease coatdxagplcothp tinseepracomprizgis cxmmomhers or aphaimesoltighllvacepigidesadt  The

wat er insol S, 0, . r i Miaafle

hydr ophobi CL{BJ(:)I- ?ﬁ%ﬁg&g%ﬁ%&ftﬁé&é%&n@?&a%lcgsrenﬁﬁ'f@g%ﬁf)&}? 8%‘%‘%50 “qH%P ophobi c

pol ymer usedzeleases the osyrsd@horecbritiel gasmacdaicalle rocemyise eah thénteffodmarhy core

hydr ophobi ¢ pol yoers, include al kyl celluloses (e.g., Cl.6 al kyl cellul oses,
car boxynet hﬂ%é%(slk’ﬂ?cgsr tf‘, ot her hydrophobic cellulosic materials or conpounds

(e.g., 15 cell ul &sencaeiodinrendthhaisained rdlaads coayipg Ofprited iidasedde Wanse
pht hal at g), .po inyl acetate ql Sﬁf’éﬂe' ... pol.yvinyl acetate phthal ate),
pol ymer sﬁ%r ‘Eﬁ?&iﬁeﬁ%‘?"?_" r e‘ﬁ“tgr'ﬁ%ﬂ&’&c Wg“%'ﬁtﬂfe(g%/m%f‘ﬂégﬁoﬂq%tc aci d esters,
zein, waxes Jfoﬁjniﬁﬂ.eTﬁé’ hydfophdBicpblyhier Wal Be fhdtshie aPdremih@bd Fronbihe! | ac,
hydr ogenat ed vegetable oils, and m xtures thereof. The hydrophobic pol yner

i s pref er ablydropaehigpolymen ypd nshe giskned edeasaebencwsiphoByPmelan] ul ose, nore
20 prefer ablpyq@bhutic Gtk ARfude bk SloAlTEY . 9L BRSelibtayl ati ons of the

0 g,
i nventi on may bg coated wth a mso?gb[e cohpound to a wei ght gain
f rom about Icatboxybeshylceipdestly othordiygraphobiih eclbipsicanateninly erlcempeunds &t-£-ng  may

furt her 1%0”%ilagﬁeaa%ezht%ﬁ,ﬁ&]aﬁ@?B@:{r@{phofg}yfn?ermﬁ%ﬂt}:oFeaEtgfriJlJ}hg);Eég&vig}lta%%&tt% di butyl

pht hal at'e, propylenée glFFyco ene “‘gl'ycol’, e her eof .
The sust ai ngelynere@se polyatnyharenmeyplahdac)cpiyaem oatopblyasts deneedfaérar sol ubl e

conmpound, such.as pol yvinyl.pyrroljdones, hydroxypropyl nethyl. | ul oses, or
mxrures ¢ HEPLB DG AR BGT s aRsElaRRY B R B | caet ' one
wat er sol ublatcohele)ystaitag hiydrogénakdvdgdtatie 6ily, alabixtutdd tha@edtb bt hfroghobiei ght ,
preferably in an anmount of abpu % by weight. 30 The st ai ned rel ease
coating nmay PONTEHH Rf"e‘g‘a{’U' F‘ﬁ@‘y g‘i?i/‘H%P% ﬁ%ﬁﬁ'e"e&‘g{‘]’ée TN"OPY?C""S“ 0se, more

20  preferably ethyl cellulose. The sustained release formulations of the invention may be

coated with a water insoluble compound to a weight gain from about 1 to about 20% by
weight. ’
The sustained release coating may further comprise at least one plasticizer such
as tdethyl citrate, dibutyl phthalate, propylene glycol, polyethylene glycol, or mixtures
25  thereof. The sustained release coating may also contain at-least one water soluble
compound, such as polyvinylpyrrolidones, hydroxypropylmethylceliuloses, or mixtures
thereof. The sustained release coating may comprise at least one water solubie
compound in an amount from about 1% to about 6% by weight, preferably in an amount
of about 3% by weight.
30 The sustained release coating may be applied to the oxymorphone core by
spraying an aqueous dispersion of the water insoluble compound onto the oxymorphone
core. The oxymorphone core may be a granulated composition made, for example, by

dry or wet granulation of mixed powders of oxymorphone and at least one binding agent;

by coating an inert bead with oxymorphone and at least one binding agent; or by
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sprayi ng an aqueous di spersion of the water insoluble conpound onto H EUszw
oxynor phone core. The oxynorphone core nmay be a granul ated conp05|t|6

made, fagoeyasmabe, by dry or wet granulation of mxed popgeigedtisos
oxynor phone and at | east one binding agent; by coating an inert bead with

oxynor phone and at | east one binding agent; or by -9 WO 03/004033

PCT/ US02/ 21403 spheroni zi ng m xed powders of phone _and at | east one
spher oni zi ngPEEERAINS m%?élﬁ’ﬁWﬁ?‘?‘/Ofb?"ﬁg\ %‘Oabme?ﬁaﬁaﬂaa@ew&%%pw net hyl cei

lu l'oses. BExromplaibindifdSl-aRiiddhig h@&emmopmhmsﬂeelml&wCEMp@AryI ne
cel lul oses. The inner core may be a tablet nade by conpressing the granul es

or by conpr EREFGdZing %ﬂkﬁéﬁc“@ﬁﬁ'ﬁ?ﬁo@’ﬁ@“'ﬂe %!Wfﬁﬁﬁaﬁﬁﬁém%ﬁf cemaayibaAiiEuti cal |y
bl
accept abl e galit b} b&ﬁgff&nﬁ@éﬂ?@%’gﬁmwg%ﬁéﬁ ({ktea [g_gsr{é ons conpri sing

oxynor phone or a p y accepta ereo and a sustai ned
rel ease @el pmwhwtoemcmmadesbﬂlimem@iam thtac@f coated with a sustained

rel ease coating, ,as, described r thr o8 odlments t he
conpositions con{)nr ﬁg‘?r% % ‘chf’pﬁ ‘%m% SM&"? prrrhsbn FEYes nel‘U acceptabl e salt

t her eof and paa:ﬁwsdmbmedcé@hahmudekaovewa a;sairemclcmsc damm d@etdmhesr ein, are
coated with a h dJ'thObl C gri bed  herein

| , L .
enbodi nent s deCHREd REgHR, L ¢ agﬂg"n&%ﬁﬂ?tﬁ@f‘(ﬁﬁ %WP%&?}Q"SB?"CQ hﬁfﬁ’fr n‘ﬁgé '? |r cally

accept abl e s@kt echb®RliRé:s, @tomposilisdsoMpdsih£bBRTRpHbAL b)rlﬁbbhrﬁn}i&i:ﬁdfﬂllﬁr
descri bed her ei n are coated with an f%ra]t eric coatin such as cell ul ose

acet at e 1P i perspable salhthaseaiandaspsirined 15 %éiei'mr&séetw.aﬁﬁaﬁcaw hefeju, are

pol yvi nyl ac @&z&écﬁwﬁm nfa @[%!‘%blc%w?&? ra¥ |dl=.s‘én8€d lﬂ:r&ﬁ’pﬁal Xif®S%ther é.h@&dlﬁems the
hydr oxypr opyl net hy ose succi nate, cellulose acetate trinmelliate, or

m xt ures therpremsmqnﬁcenmsnngmxmeprpeﬁm|amélmnsacemtwellbmmshl@ badrtbereefrandi si ng
oxymor phone QEStﬁeﬁQ@EQ%ﬁ%h ewa%‘&e&é‘rﬁéeﬂ%%lé% cohd8 WiRfan Enca sust ai ned

rel ease delivery system as escrl erern, ‘are coate a hydrophobi c
pol ymer, ascehisg,subleak dtrlalulesemcetawcbhﬂiaiatmhydrexypcqmtr&ft!h)vlmllluloaﬂplahalam c coating,
as descr bed here of di scri bed herein, the
conposi tlsong lcY, rafesf"i“nBh@@{tﬁbmmhacﬁyhcg?%ém%5rrnﬁracsz STi3s fcal | y . accept abl e salt

t her eof andhmrsw@yhﬂdhyledlmaseSldenlnmecreyulsa;@ioeme Lametlﬂ&con hadirdser ei n, may

optionally he drophilic coatin e applied above
o7 onant - et ot Siefle PR e dofo s PR SRR IF onnon: <
coating, angiRmacdiayalyQtcephiblReate fieheol i £k rdiddd HTeryRyatar ised
hydrophlllc coati ngs conprise hydroxygropylneth yl cel |l ul ose, The invention

provi des nefeieakedhisrein. agpopied withiahydippaRhis polumen avdpseribedheEin pe  a nount of

the susbgi NRgnERlBRIG TN EHlAE LORRe Os BXVBRI RRARSIH Sydf BRlduftRbinAsneed
thereof. An effective anmount iIs an armunt sufficient 'to elimnate all pain

or to all evilescabegicherdim tirsgomppsitiens compritiag oxeorphliing oc 8 phvameetuticalyhe pai n
present pri %cc{)tgbl@qm trﬂnl:x%gf aq\tdla(gnstﬂtleé J@ﬁ‘ease delivery system, as described herein, may

optionally be coated with a hydrophilic coating which may be applied above or beneath
the sustained release film, above or beneath the hydrophobic coating, and/or above or

25  beneath the enteric coating. Preferred hydrophilic coatings comprise
hydroxypropylmethylcellulose.

The invention provides methods for treating pain by administering an effective
amount of the sustained release formulations of oxymorphone to a patient in need
thereof. An effective amount is an amount sufficient to eliminate all pain or to alleviate

30  the pain (i.e., reduce the pain compared to the pain preseat prior to administration of the
oxymorphone sustained release formulation). “Sustained release” means that the
oxymorphone or pharmaceutically acceptable salt thereof is released from the
formulation at a controlied rate so that therapeutically beneficial blood levels (but below

toxic levels) of the oxymorphone or pharmaceutically acceptable salt thereof are
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oxynor phone sustained rel ease formulation). "Sustained rel ease" nmeang JBE%O(’
the oxynorphone or pharmaceutically acceptable salt thereof is rel ease

fromt he\NPfogﬁ]m},_gti on at a controlled rate so that therapgél:niUg@J/%]Moj

benefi ci a l'ood | evels (but below toxic |evels) of the oxynorphone or
pharmaceutically acceptable salt thereof are 14 JUN 2006 | -10 14 JUN 2006
WO 03/004033 PCT/ US02/ 21403 mai nt ai ned over an extended period of tine. The
sust ai ned r én¥Yeiged gyeral sxtensisd peod ofkimen (ihe siringdaelsasiferr i WPRYCS n an anount

suffici ent tRyRbipAYhetd&adiRinRictlinaR aRSHRRGEEiend18 al|OFatO baih if6PiIn eRERELY abl y
about 8 hours to about 24 hours, nore preferably for a period of about 12

hours to abdgtiobaf tetpeeferaiii abowy Bbpyn eniboyLid hourte toreairefasablydprt PEId d 5
dosage f'Ormeg%duQﬁ“z?h&Irs &%Obt@ﬂ%ghlso&hgﬁx &&Bgcg.?f‘sm:@{\&lrr@ea&%? i i our tinmes a

day, preferably once or twce daily, re erably once y. The pain
may be niSnordosage foroubtianseofitn: ipeamtioe magibd adwinpraédomhb fountides atey.t o severe.
The pain nayré}gmglcutge or . ct&r.?nimco.re ThF ﬂ%mn rr%% be.,associ atéad wth, for
exanpl e, cafCar Aoy ORE: Thiics 3 g rreferdbly anep il The patsmay b&pifgHies

acci dent al  tricMEBSto QEvetss hRDR Iptdfgrbly Snodddae: tp ddvie@NIThEPYinbeayae addle ani nal |

-~ preferably a, m , hore preferably . uman. In certain enmbodi ments, upon
or al ingestiCBW“g‘fﬁa[l[hEBaIB 6Ff8ﬁ‘é‘t°§§§$a€°ﬁéﬂamql%lc%‘%?§%a?tﬁ'r‘ﬁ‘ﬂ'r"}itq”t?ﬁscénd cont act

of the formjhfaioas swigiddl @amias Qlcbidesthll iainaé bids@Sartiris. TRYUpARKNRLY bLirease
formul ation swells and gels to forma hgdrophl lic get matrix from which the

oxyror phdne 2pinal greferably 2 maremalvprepgfedblywTgel natrix causes a reduction
in 15 the bulk dgnsihi lbokiintenfsOffBal iR s @bt RieBky B HhbAEsubHRA@NCY

necessary to allow the gel matrix to fl'oat on the"stomach contents to
provide a slrejoasdé&rimpbatign add eontacioodytvoiopheiadon witthgashigidiespial flvids. et ri x, t he
size of whi | e. Si [0 Qb ation, can
swel | consi §gsrt%l @@gﬁﬁ%ﬁg@ﬁ@gg é{ﬂsraﬁlgtgéﬁ t‘?\){éog% qﬁﬁ@“’B@l‘ﬁ%‘g‘“@{ Fﬁlé] pyl orus.
Si nce t he oxhiathhoxpndrshae sspelesed. The oudlirgudf thenge! marixdaates @ redgativeh i20

M né)r phone

I h h. h | . i X).,:
can e el D PUARRE b Frfun APy Ry Bt nBFRAE) o BB R on o0

can be Tel ease
portions of nidwéx tolflet apthe biomagiedonrantsito providea spivoddisery @0 tiel dxy@ssphsid h t he gel

matri x remaiQni bouyant in the stomach, until substantjally .all of the
oxynor phonelIi?‘g ﬂ?‘gf’éﬁéceﬂ?mlxnthﬁé‘?? st‘ﬁh‘ li’rﬁd'&P‘?PBﬁ‘l‘é‘Po'E E‘é 5'6?18*:6?‘39%‘!%‘“6% certain of
t he conponembgnudtioht@n swEll Enkiderablyi Al becorielbbatuctdate R @;mmngioc tigompound
(e.g., xanthan gum, is such that the conponents are considered to be

sel f - buf f er iPHlgrEgSHICS thepxymophencsis Bispelprd; thiopghouhthe foymujagign (and t he sol ubility
of the oxyMepRBQRAIRoUAEuRIE LARERS, AloANGnbRBuAERIkInGbhdli@an be

released per unit time in vivo by dispersion or erosion of the outer portions of the
hydrophilic gel matrix. The process continues, with the gel matrix remaining bouyant in
the stomach, until substantially all of the oxymorphone is released.
In certain embodiments, the chemistry of certain of the components of the

25  formulation, such as the hydrophilic compound (¢.g., xanthan gum), is such that the
components are considered to be self-buffering agents which are substantially insensitive
to the solubtility of the oxymorphone and the pH changes along the length of the
gastrointestinal tract. Moreover, the chemistry of the components is believed to be
stmilar to certain known muco-adhesive substances, such as polycarbophil. Muco-

30 adhesive properties are desirable for buccal delivery systems. Thus, the sustained release
formulation can loosely interact with the mucin in the gastrointestinal tract and thereby
provide another mode by which a constant rate of delivery of the oxymorphone is

achieved.
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gastrointestinal tract. Mreover, the chem stry of the conponents is1 UN 2006
believed to be simlar to certain known nuco-adhesi ve substances, su r'1 as

pol ycar koghshosoMico 30 adhesive properties are desirabl e jofhhs£ah; delivery
systens. Thus, the sustained release fornulation can |loosely Interact with

the nmucin in the gastrointestinal tract and thereby provide another node by

whi ch a constant.yate qf delivery of, the qgxynorphope is , achieved.. -1 14
TUN 2006 0 037 O8RS Phesditrgsd istuges hiee ﬁv%wﬁ ABhEHER e RS isH oy e

(buoyancy aag mgheniathies vkieh feapgiihtdgleasefolnilRedHa 8Ff GEBnveN(ioMYas ntkdher

sust ai ned rel_?‘ase farmul ations of the invention can interact wth the nucin
and fluids &fithihremycis apdflidet thegestrpinicsina Hactapd proyide 2 cepsvit Bt ok at e of
delivery of gbiM@rPIMADERARhone. VWen neasured by USP Procedure Drug Rel ease
USP 23 (i ncorporated by reference hereinin its entirety), the sustained
rel ease Por mul at Wdws mehsurértby BHR Rrobeshire BrigiRsilaasadSP &3 (incarporated byl uti on rate

of about 15%ck.g.a00in BORERY:HE! G0 AKTRIPHO Ry AR or b RMnypROOUL 45% Lo

about 80% by wei ght oxynorp hour's, an eas about 80% by
wei ght oxynexipbioaeirafiredissutivauate of aboet § 5% wi dboot HTby weghmexyrmelpgase 10

characteristjcs of the sustaine l.ease formul ati ons of, the invention may
be modi fi edah'ff:]i *f?d”%g%‘dsg’s“’s&“gﬁé&’obﬁ’ Wish OBy PR %'Wta?t\‘ifa{ houry, ﬁg‘gi’tﬁﬁszé and/ or
vvﬁjt erk sol ub?l@omﬁ@ﬂ%wﬁfbﬁght gkbﬁﬁdli‘rghdiefa]f@lfmqmﬂ i‘:l&xgii:ebz?rehﬁd iny\gx_vo)fi:!a@set he

thi ckness of, the systal ped rel ease m_ 1.ncl udl ng roviajng .,

rel ease-! dFlF%Fi‘cr’iﬁ‘SE%‘d%dFﬁﬁ'émi“ﬁ‘?f Hes &‘P'i"ﬁb‘?“sé’ﬁWd?veﬁao%?%?ﬁpﬁﬁﬁﬁﬁssag_eways
through t heygaaiisitGres dCondR hoRAATTEre At W4 &AnRidbId ndid? wdd sQDbIE cShfowtidst ai ned
rel ease fornulations of the invention exhibit the follow ng in vivo

char act er i stsipgdiffegent plagisigrespyanyipg the shigkness of thaspswingth srasolildudnclydingi n about
2 to about - C n U .00 -t.h i f the
oxyrmrphoneglgr%a ggz(glégée:l??‘gg{mg:uso %%ﬁsqgtﬁe(gggbrgh%déﬂ%gghdrvgd;}nggnd (c) the

rel ati ve oxpasagshoyethiviughtheichatiiglity is about 0.5 to about 1.5 conpared to

an Oral 8,20 My LER S AASEC SR A8 sl AN TRILRARG g 45y e
conpositions of thé Invention Be adm hiSterea: a8 e sol'e active
phar maceut i aakntivargabibitdhd followiag ietirodaraessiidsbad a peskglaamatiheyofcan al so be

used in conbinatjon with one or re coppound ich are 0 to be
e apaut | SBRmSTDE abory B 4Bt o8 Secie BB Afer M pimee o SPE or vt des
phar maceut i gadatid $fIhE O drStione afilgsieleffB&Ni SaboaOB tordbO@I 24 Holulsl £l (¥ the one or
nore of the conpositions of the invention. The kits may further conprise

ot her phar nEBIYECEYNoRBeRsAIRRYHabHENWS abputiaptoabputle eamparrdiapellkal |y

20  administered aqueous solution of oxymorphone.

While the compositions of the invention may be administered as the sole active
pharmaceutical compound in the methods described herein, they can also be used in
combination with one or more compounds which are known to be therapeutically
effective against pain.

25 The invention also provides pharmaceutical kits comprising one or more
containers filled with one or more of the compositions of the invention. The kits may
further comprise other pharmaceutical compounds known in the art to be therapeuticaily
effective against pain, and instructions for use.

Examples
30 The following examples are for purposes of illustration only and are not intended

to limit the scope of the appended claims.
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effective against pain, and instructions for use. Exanples 30 The fPJ[JMoH@
exanpl es are for purposes of illustration only and are not intended 0
limt t f the appended clains. 14 JUN 2006 WO 03 ,
PCT/ USOglﬁgﬁggﬁl){garrpl es 1 and 2 Two sustai ned rel ease del f)g@?@&z’é%/'é‘?}errs wer e
prepared by dry bl ending xanthan gum |ocust bean gum cal cium sulfate
dehydrate, and dextrose in a high speed m xed/granulator for 3 mnutes. A
slurry was pixasmlesd and ki xi ng ethyl cellulose with 5 al cohol. Wile running
chopper s/ i npel | efSy, hi8insd ichde MASeFIPREnS Perk h§HGRlingMatnidh €. and
granul ated for anotor?er 3 m[léneﬁlteecvs&1 ergg%gr asnu?rape%gﬁ%%{g &hen anrgi eaﬁ to a LOD

(1 oss on dr\gunyglocedt beansgunt, kalnivabwifate OBsdmte, wad déxtroseTine lgghaspatdt i on was t hen

mlled usi reen. The, el ative quantities t he inqr.edients are
M sted in AR EopARpPRr § il iRt BN blaie G ERMANE T e o
2 Exci pi ent %éohalc ¥etileBeating:tBppdtin11080the sifen Waandded 1 thbidathl&df2d0 Dext r ose,
USP35. 040. 0 Cal cium Sul fate_Di hydrate, NFL1Q.00.0 Ethyl cell ul.ose, .00.0

Al cohol , SDEN PN AT @o)a?%g‘tﬁdsm“%t VRN tign pricdfs %ﬂgﬁe,
renoved dur i(R@s & &GRS PoMNEssBXARMBLAI0% 8Pweigth TRE k@Auifiord WY BdSmARAL ai ni ng

di fferent amounts of oxynorphone hydrochl oride "were prepared using the

sust ai ned r sBg3A mesh sareany The exldive @rartidiangf] tee ingregigats gedistqdiin dable 45 of
ingredients per tablet are listed in 'E%E!?el 2. -13 14 JUN 2006 WO 03/004033
Tabl e 2 PCT/ USQ2/ 21403 Ex. 3EX. 4Ex. 5Ex. L

Sustained Release Delivery System | Example 1 Example 2
Excipient % %
Locust Bean Gum, FCC 25.0 30.0
Xanthan Gum, NF 25.0 30.0
Dextrose, USP 350 ~ 400
Calcium Sulfate Dihydrate, NF 10.0 0.0
Ethylcellulose, NF 50 0.0
Alcohol, SD3A (Anhydrous)' o) (20.0)"
Total 100.0 100.0
10 1. Volatile, removed during processing
Examples 3 to 7

A series of tablets containing different amounts of oxymorphone hydrochloride
were prepared using the sustained release delivery system of Exampte 1. The quantities

15 of ingredients per tablet are listed in Table 2.

-13-



Corrponentngngngngng Oxynor phone HCl, USP510204080 Sustai ned rel ease delivery
syst eml60160160160160 Silicified m crocryst al line 2020202020 cel | ul o$&JUMEOgO
Sodi um stear fumarate, NF22222 Total wei ght 187192202222262 OPADRY(r)

(col oredY 9¥88. 088. 8810. 48 OPADRY(r) (cl ear)0. 940. 96 RAAHUSHH2I483 Exanpl es
8 and 9 Two bat ches of tablets were prepared as descri bed above for Exanpl es
1-7, using 5 the sustained rel ease delivery systemof Exanple 1. One batch
was formulated to provide relatively faMbltslustai ned rel ease, the other

bat ch was f orgrutated—-to—provi-de—retgtivelystowspsta-nredretease:
Conposi tions jof the tablets are showj iEtFahl &3¢ | #abPe| FXERarfpi € |8 Exanpl e
9 slow rel easqf;@,ﬁ;ongrﬁl ease | ngredl entisndt all eppo/ 1 a &Et nor piorle HA ,
USP2020 Sust gt Ret-ease—BPelvery—Syst-erB68160—Si-H-eiii-ed—M-grocryst al | i ne
2020 Cel | ul os@xmfﬁﬁdﬁﬁﬂéﬂ%ul furarale, |NF49 ObatZOng (é@l ar )892.(1212. 12
Total vei ght 415Aiied fide SRS, La 95 0 EAATHPS| 81851 9, geTey fpsted for
in vitro rel gase—rate ﬂf‘f‘ﬂr r-oged rug-Rel e 23. The
results are srﬁ)lrmﬁ¢d1nf¢a2bh€§taELHCTabl e 4 Tizee (jhr &xanpl2® 8| E2AnpI €09 [sl ow

rel easef ast rjekbdse, B.F518. 8921. 3% - 14

Sodium stearyl fumarate, NF 2 2 2 2 2

Total weight 187 192 202 222 | 262

OPADRY® (colored) 7.48 7.68 8.08 8.88 | 1048

OPADRY® (clear) 0.94 0.96 [.01 1.11 1.31
Examples 8 and 9

Twao batches of tablets were prepared as described above for Examples 1-7, using
5 the sustained celease delivery system of Example 1. One batch was formulated to
provide relatively fast sustained release, the other batch was formulated to provide

relatively slow sustained release. Compositions of the tablets are shown in Table 3.

Table 3
Example 8 Example 9
slow release fast release
Ingredients mg/tabiet mg/tablet
Oxymorphone HCY, USP 20 20
Sustained Release Delivery System 360 160
Silicified Microcrystalline 20 20
Cellulose, NF
Sodium stearyl fumarate, NF 4 2
Coating (color) 12.12 12.12
Total weight 416.12 214.12
10 The tables of Examples 8 and 9 were tested for in virro release rate according to
USP Procedure Drug Release USP 23. The results are shown in Table 4.
Table 4
Time (hr) Example 8 Example 9
slow release fast release
0.5 18.8% 21.3%
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14 JUN 2006 WO 03/ 004033 PCT/ US02/ 21403 127. 8%32. 3% 240. 5%47. 4% 350. 2%R% 2808
458. 1966. 9% 564. 7%/ 3. 5% 670. 2%/8. 6% 879. 0%86. 0% 1085. 3990. 6% 1289. 8983. 4%
Exanpl e X iRk cal Study A clinical study was conducted ess the
rel ati veégi"()‘;a&b/g)?* ability (rate and extent of absorption) P(&)?’U%%’?Tgﬁ%hone
sustai ned rel ease (20 ng) (fast release fornulation 5 of Exanple 9)
conpared to ofal—seluti-on—oxyporphon Htions, (2)
to assess the relative bioavallabilit@7.8% oxynorpghone su¥t3kned relase (20
nmg) conpared to oral, solutioh oxynor phope (10 nY) under,f gd condi tj ons, (3)

to assess t he—+elative-bioav | ease (20

ng) fed conpared to Jbxynorphbne sust &.2%d rel eade (20 n¥)S%asted, {(4) to

assess the refative bjoavailapi ity [oral sgiution rphong fed
>4 (BIES

conpared to oral solution oxyhorphone ed, and (5) dsess the
relative safety and tolerabil |ty of sest®i ned rellease oxgdkphone (j20 ny)
under fed and—fasted ronditiops TS, i dytrad stngte-cgnter,—open- | abel ,
analytically inded,” random zed, fo&@-%av crosdgover de@i'@“l. Subj gct s
random zed tq Treatment A and| Treat nemdodh, as 19 descrigg®pbel ow, were in a
fasted stat e [fortowngaIO=hpur—overnight—fast-—(Subjects—randonizgd to
Treatment B gnd TreatMent D hs descrfhe8 bel ow. |were ingq(ﬁ”g fed stiate,

havi ng had a |hi gh fatpneal, cpnpl etedgdgmp m nuteg prior ¢ixygosi ng. |There was
a 14-day washout—intervat—between—thefour—dose admntstrattons—Tthe
subjects were confined to the clinic during each study period. Subjects
assi gned t o Eeasily ®): ICkaiaSaidyA and 20 Treatnent B were di scharged fromthe

clinic on Day 3 follow ng the 48-hoyr procedures, . and subjects assjgned to
recei ve Treat menf* C@“ﬁ\afcf‘“%yé‘éﬁsr’f@?ﬂ“c H\f&é&éaﬁf’ﬁé FeHEYe !P@)\iﬂ%?%@y (Eatg "HIJC on Day

2 fol | ow ngekidgr o @bddeption PSIKGHSfpBSae $adialfRY rdlca9d (20a67) (FabiueitaREbinlatidne

subj ects received one of four treatnents: Treatnents A and B were of

oxy mor phéne °6 E&tmapis @kramspesdde ombsohgjiongymemphone)d0 mghpeder Gasted sersiionsd t o
Treat ment  A()q6 8ls¥QGhrehili A8 AIMili§F 8 x fHhorPRhe 30sdTRed release (20 mg)

compared to oral solution oxymorphone (10 mg) under fed conditions, (3) to assess the

relative bioavailability of oxymorphone sustained release (20 mg) fed compared to
oxymorphone sustained release (20 mg) fasted, (4) to assess the relative bioavailability
10 of oral solution oxymorphone fed compared to oral solution oxymorphone fasted, and (5)
to assess the relative safety and tolerability of sustained release oxymorphone (20 mg)
under fed and fasted conditions.
This study had a single-center, open-label, analytically blinded, randomized,
four-way crossover design. Subjects randomized to Treatment A and Treatment C, as
15  described below, were in a fasted state following a 10-hour overnight fast. Subjects
randomized to Treatment B and Treatment D, as described below, were in the fed state,
having had a high fat meal, completed ten minutes prior to dosing. There was a 14-day
washout interval between the four dose administrations. The subjects were confined to
the clinic during each study period. Subjects assigned to receive Treatment A and
20 Treatment B were discharged from the clinic on Day 3 following the 48-hour procedures,
and subjects assigned to receive Treatment C and Treatment D were discharged from the
clinic on Day 2 following the 36-hour procedures. On Day 1 of each study period the
subjects received one of four treatments: |
Treatments A and B were of oxymorphone sustained release 20 mg tablets.

25  Subjects randomized to Treatment A received a single oral dose of one 20 mg
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-15 14 JUN 2006 WD 03/004033 PCT/ US02/ 21403 oxynor phone sustai ned rel ease
tablet taken with 240 mMl of water after a 10-hour fasting period. Slb]E20g6
random zed to Treatnment B received a single oral dose of one 20 ny

oxynor phbR&&U8Baj ned rel ease tablet taken with 240 m of PGEUSH/2@ N nut es
after a standardized high fat nmeal. 5 Treatnents C and D were of

oxynor phone HCI solutions, USP, 1.5 ng/m injection 10 mM vials. Subjects
random zed troyiorplainesndai@d releeievadetaaken mithe40 milof daeeafpdr a LDhonyfatng/ nl )
oxynor phone_sol uti on taken with 240 m of water .after 10-.ho fasting

peri od. Subf)ee'r(':(}d'stSFl g’ﬁ%fé)rrﬁ" g%'ﬂ'zf‘gt SR reﬁe‘ly%agﬁ'%ﬁo?l g?sﬁ&f 2%t %8 dose of 10

mg (6. 7ml) ooptysrptidnt Gastaifed tdleh @Nabl@aRn With 248 400 ofvaef 10vaiRites hted NUt es after
a 10 standardi éeg egi %‘]Uf at neal. Atotal of 28 nale subjects were enrolled
in the stud§fangrizesigh s Beals conpleted the study. The mean age of the

subj ect sswas 27 Y@abnfs'CCRHID Merelod oRJ/}F\&gg&hg?{ﬁlMsﬁEiéas Uspe) s AR hei ght of

the subjects was 69.6 inches (range of . rough -75. 0 inches), and the
mean wei ght ingfctiom &0 s piaksc Subigets rapdom@edoulteimentLhngeeivadra onglhpalidese262. 0
pounds). Th i . Hl”?l? V. PR o i.Ag-, or
xant hi ne- cog? é?r%?zgﬁ lf g’%@’s&@?&el@@&%&rn&g@"'gﬂ?or jﬂ hogﬁ%ageggﬁ%:roar ictﬁgguﬁ’gégﬁ i ng
st udy nedi cpdricdn Stigjecte motoraizadiso Treatinoot. D reSeilb¢dexsisglnerabdose of €0 migcot i ne and
t obacco fre ..;m the study. In

at | east nt hs pri t nrol.ling in
addition, o er-? ﬂ@g’?;%rﬁﬁqt"&sglﬁéaq @& o‘rﬁ%g‘:\{/(\)e"?‘fe)‘)fg“r’aéeﬁilbi"flg?fesiafﬂeéﬁs prior to
dosi ng aad stemdardizedinégtslatstlyal. Prescri ption nedi cati ons were not all owed 14
days prior to 20 dosi apnd during the study. The suhjects were screened
within 14 days fgl "cfggglai}(ﬂ)'g@ﬁﬁs _ F%"é’l‘:ﬂ".e_d“l*h es'é‘ﬂ?‘*é‘éﬁ&ﬁ@"%?ﬁfé’m%e ncl uded
medi cal hi sh@kiidy PONSinA ap8 %8 e BajbANwAS TN yAks (ranBd GINI9, throli bR BBy Gk F Ethe Vi t @
signs, and ECG, ~and clinical |aboratory tests emat ol ogy, serum

chemistry, BFRhaigfS pEihe sybjecsnvisfifefyinghes dange idptheongh B Gucherpeandtid gen
screen, Hepakid W&gKfthealbjeOUMs %@i@g&gmd@@shg@ 1380 88 BudHI02GARIAR) NGHAS) -

During the study, the subjects were remain in an upri h_t osi'tion
(sittindS orsubfpclirvdirnngt t¢ ennsump i deabpl-eqaffeine-. of xadthieh-cantarrisg ods oi st er ed.
Water was r i, Gt ! i ring the study,
the sub; oct & RaES SE2UpREHEST (PLEEDRE by inchEulh MPBLRRAEy sl 1D, S0

Subj ect s r efudrj¢oedwitre td brenicdtineiagd mhadch dree foeni legst preathstppioe aodnradldeg ing. The

Publ ot o R AeR R B30 R s BPHE LS
Wi thin 30 niidsiHgand Qatigd the StudRSPigriphon tdedidhdivZe dotd Riwed gD Aal Rionds t hen
initiat le)gl V\ﬁgs?nglaﬂg?iﬂﬁfg tplgtsjt[lgy.post dose, dinner 10
The subjects were screened within 14 days prior to study enrollment. The
screening procedure included medical history, physical examination (height, weight,
frame size, vital signs, and ECG), and clinical laboratory tests (hematology, serum
chemistry, urinalysis, HIV antibody screen, Hepatitis B surface antigen screen, Hepatitis
25  C antibody screen, and a screen for cannabinoids).
During the study, the subjects were to remain in an apright position (sitting or
standing) for 4 hours after the study drug was administered. Water was restricted 2
hours predose to 2 hours postdose. During the study, the subjects were not allowed to
engage in any strenuous activity.
30 Subjects reported to the clinic on the evening prior to each dosing. The subjects
then observed a 10-hour ovemight fast. On Day |, subjects randomized to Treatment B
and Treatment D received a high-fat breakfast within 30 minutes prior to dosing. A

standardized meal schedule was then initiated with lunch 4 hours postdose, dinner 10

hours postdose, and a snack 13 hours postdose. On Day 2, a standardized meal was
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hours postdose, and a snack 13 hours postdose. On Day 2, a standardi i‘g&@é
was -16 14 JUN 2006 WO 03/ 004033 PCTI US02121403 initiated with break

0815, | ypgh;; 00, and di nner at 1800. Subjects random eat nent A
and Treat rren %iljrzecel ved a snack at 2100 on Day 2. Vital ”;'gH%( 2§I'[t| ng for
5 m nutes and consi stl ng of blood pressure, pulse, respiration, and

t enperature and 12- d ECG were, as sed at the -13 haur point. of 5 each
check-in pei“il Ef’écda‘ﬁé‘ ﬁséa'&?rlrﬁ-llé?q d‘ﬁ? » gnddinnge at 1540- ;&"Qﬁ?‘itﬁgﬁ%ﬂm@%oratory

eval uation (ohﬁerﬁh@hmynd%ﬁcﬁi@hp@e&bﬁwysna@mmwéhE))a and a brief physical
exam nation were perfornmed at the -13 hour of each check in period and at

the conpl etion ofitdlisiEngEsithng foe fimyautessugjcapsistingof blopdhpiepsyes: s 0 i nform t he
study physi H:'soé\Fhu%HdJnQrte Fa?&%%rﬁ fad %&Qf?@a&ygéﬁdﬁ 188 h%@b;ﬁt%q during

t he study. Bl ood sanpl e were collecte rrng eac tudy period
at the 05hoeach cligpkean peredd, andtadthatomplsnlonlof cm:ha;enad 8 clidicaldabagato, 10, 12, 14,
16, 20, 24, 48 hour s for su cts

¢ andom zed %%?%Fnérg {he%g l%ya eajr:‘_che Heta %ud lgﬁysgls ar(i)dda grrlg} r?p QIC fxfm rﬁu%uog

col | ect ed dwederpgrfoaedd as thady3 bmrlodielacmtchédken@erliumrnd(apmedompl)eummfdheaéach0 25,
0.5, 0.75, 1 6 20, and 36

hours post K 'Oéoégbj("ﬁwg'ﬁﬁ’ﬂﬁua‘é‘fgfoo’Pfoﬂlﬁlj'ee%‘f‘gﬂhéﬂﬂﬁ'ﬁi’%‘éﬂ “("Bseér? M¥nent C and

Treat nent  Dadvérst elenks tBic oc@fireldoan aBRliEs (560 nl) per subject were drawn
during the study for drug analysis. Plasma sanples were separated by

centrifd@ati on, Bleed tampkest(y &bﬁ“ﬁt"oueﬂ?éd“ﬁ%eaﬁ@ﬁ‘ﬂ‘dy perpslah thghopr assayed. An
LT M5/ M5 m(p@i@séﬁ%d‘i@@@' pPRedrand ¥ & Bd@t sl 15 0f6, 5@94(1% 85 Mn@ag hossof 20

oxynor phone I n humman EDTA 'pi'asha. Sanpl es were spik th I nternal
st andard, d@st-dwjh%wpméfor avideqtd randagnize to NecaRagsit dﬂaméaef(aﬂpem By Hpd

Corporation t] Extracts
were dried uanﬁﬁ) li?\%f\gergn%w d?&%%i@ﬁ%?gﬁd aﬁmg?g‘[% @t ri %Z akr)lggor
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30 AUC(0- t) Tabl e 5 Area under .the dru concent ion-ti curve fromtine
zero to thePlpimbsagiplesyere ‘?"‘Bgf“e&ﬁ?&ﬁ?‘?‘?f“ Hom, Wﬁﬁ%‘rﬁ?zﬁf‘%rﬂ? (‘e \(E%I cul at ed

usi ng | i neafrodeh ¥RBZRL.
An LC/MS/MS method was developed and validated for the determination of
20  oxymorphone in human EDTA plasma. Samples were spiked with internal standard, ds.
oxymorphone, and placed on the RapidTrace® (Zymark Corporation, Hopkinton, MA)
for automatic solid phase extraction. Extracts were dried under nitrogen and
reconstituted with acetonitrile before injection onto an LC/MS/MS. The Perkin Elmer
Sciex API Ill+, or equivalent, using a turbo ion spray interface was employed in this
25  study. Positive ions were monitored in the MRM mode.
The pharmacokinetic parameters shown in Table 5 were computed from the

plasma oxymorphone concentration-time data.

30 - Tables

AUC(0-t) Area under the drug concentration-time curve from time zero to the time of the
last quantifiable concentration (Ct), calculated using linear trapezotdal
summation.
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A parametric (normal-theory) general linear model was applied to each of the

above parameters (excluding Tmax and Frel), and the LN-transformed parameters Crnax,
10 AUC(0-24), AUC(0-t), AUC(0-inf), C1/F, and T1/2el. Initially, the analysis of variance
(ANOV A) model included the following factors: treatment, sequence, subject within
sequence, period, and carryover effect. If carryover effect was not significant, it was
dropped from the model. The sequence effect was tested using the subject within
sequence mean square, and all other main effects were tested using the residual error
15 (error mean squafe). The following treatment comparisons of relative rate and extent of
absorption were made: Treatment B versus Treatment A, Treatment A versus Treatment
C {(dose normalized to 20 mg). Treatment B versus Treatment D (dose normalized to 20
mg), and Treatment D versus Treatment C (dose normalized to 20 mg for both
treatments). The 90% confidence intervals of the ratios of the treatment least squares
20  parameter means were calculated. Tmax was analyzed using the Wilcoxon Signed

Ranks test. Summary statistics were presented for Frel.
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WO 03/ 004033 PCT/ US02/ 21403 Pl asnma oxynor phone concent-rati ons were lliai%ﬁgnul%y
subj ect at each collection tinme and sumari zed using descriptive

st at i stygJs0flagy macoki netic paraneters were also |ist edPE’il‘/U%HH 1%3 and
summari zed using descriptive statistics. A total of 26 analytical runs were

required to process the clinical sanples from 5 this study. O these 26
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the 26 anal yti cBPPYRYMaPent fojseaiaignsy g listgd oy pubiest alArc 6EFUN a range of

0. 0500 to ZitheQAE suriyhifizediubig Beschipfive stitistidAPhdrinatdiantti0pam@RBOVAgARL for both
conpounds. %l&\l ity.control sanples analyzed with each analytical run had

coef fi ci entisted By suplect aid symmagized ysigrflesriplytsptisties- 14, 23% f or  oxynor phone. 10

A total of 28 suhh@cdrD6afRGiMeHnS lveleGBGlire@ RS &Ee%éth@%nﬁicaigalnpewa}nect s who
conpleted all 4 treatnments were 1 ncluded in [tJhe sunmmary statistics and

st at i st Bcalhis #ydy (¥fjthese 2hanatetisnl way 36 Msrroateentbiston oxomepimnealasdarder sus ti e
curves for . . . ed | ' I near
scale, wt ﬁgﬁ'?&é{@ﬁ graﬁﬁglec\%} %{% 5]%Hrlggg%ﬁéﬁ%?gﬁﬁs Sgltl)d cé)rel%rrgggl ?%n#c\%r sus tinme

curves wer 8.060awna0t000 ingAd! Bith atihiit gf ljearpieaios of MIF@mgattwbedl i n the initial
12-hour period follow.ng the dose. In addition, a smgll  "bump'.in plasm
oxynor phon 80@6W8§%t(3'¥mﬁhf%‘f?"ﬁﬁ'ssaﬁlgﬁé F"éqq?'@‘fg 6"6@5 ?‘E}Eadmly Heq' fen wbctog{%&fmsh our

post - dose pevddatlon iERehar i@ té T4 PBRAMS Ximbipog. asma oxynor phone

phar macoki neti c paraneters 20 and the statistical_ conparisons for Treatnent

B versd8 Treat nBrittalol 28 sulehinigrsivelpt fogst opg gratmgnt. Dol pIeSher y of t he

Phar macoki pghpicred3i 3 R4 R LAt Herd AR IO RIMANANRadREs HaQakismal s B and A
------ Pl asma Ox no hone ------ Treatnent ATreatnent B Pharnacoki netic

Arithneticamiysisi t hnmeti ¢ SD90% ClMean Par anet er sMeanMeanRat i o

AL O34 ( ngi / 1By eI mb ik fasnceirtah Bifs LREL RidtRedinthes?50- S77. 14
AUC( 0- t ) ( ndhB/ & 3nd® 89 pre4@Bedin Fiirel ¥ (lirear s2ale 2@iti@utstarglacd deviation).

AUC( 0- ilg O(nghr /%%ildu%lgc%hgél%%?mnz\%%ug %gljéocérvgé \%gl%'cggi%&egzcd by multiple peaks
which occurred in the initial 12-hour period following the dose. In addition, a small
“bump” in plasma oxymorphone concentration was generally observed in the 24 to 48
hour post-dose period. _
The arithmetic means of the plasma oxymorphone pharmacokinetic parameters

20  and the statistical comparisons for Treatment B versus Treatment A are summarized in

Table 6.
TABLE 6
Summary of the Pharmacokinetic Parameters of Plasma Oxymorphone for Treatments B and A
------ Plasma Qxymorphone ---—--
Treatment A Treatment B

Pharmacokinetic Arithmetic Arithmetic Mean
Parameters Mean SD Mean sD 90% Cl Ratio
Cmax{ng/ml) 1.7895 0.6531 1.1410 0.4537 125.4-191.0 158.2
Tmax(hr) 5.65 9.39 3.57 7.14

Auc(3-24)(ng*he/ml) 14.27 4.976 11.64 3.869 110.7-134.0 122.3
AUC(O-t)ng*hr/ml) 19.89 6.408 17.71 8471 100.2-123.6 111.9
AUC(O-inf)(ng*hr/ml) | 21.29 6.559 19.29 5.028 105.3-133.9 119.6
T t/2elChr) 12.0 3.64 12.3 399 57.4-155.2 106.3

Treatment B = | x 20 mg oxymorphone sustained release Tablet, Fed: test
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T t/2el(hr)12.03.6412. 33. 9957. 4- 155. 2106. 3 Treatnent B =1 x 20 ng
oxynor phone sustained rel ease Tablet, Fed: test -19 14 JUN 2006 WO 034 QUMQB3E
PCT/ US02/ 21403 Treatnent A = 1 x 20 ng oxynor phone sustained rel ease Tabl et,
Fast ed: WQ 87/¢d@i3ce The arithnmetic neans of the plasma oxyPEFpREE403

phar macoki neti c paraneters and the statistical conparisons for Treatnent A
versus Treatnment C are summarized in 5 Table 7. Table 7 Sunmary of the
Phar macoki net i ¢ Rastmert €S 010 R asFhoPhHFRuALINErelcase TabRatmEeBds A and C
------ Pl as O( nor phone ------ Treatment ATreatnent C Pharnmacokinetic
Arithretic BBt hnetic SD90% O Mean Par anet er sMeanMeanRat i 0

Cmax(ng/ m) 1. 14100. 45372. 26351. 000833. 4-66. 049. 7 Tmax(hr)5.577. 140. 9781. 14
Auc( 0- 24) ( ng" hr /THe)atithn@4i3 nftafslar tﬁ@ﬁlasﬁhﬁ:ﬁﬁ@n& g%chokxneuc parameters
AUC(0-0(ng*hr/m 17, 718. 47114. 534. 909107. 7- 136. 31

AUC( 0- i nt ) (HYrbg Hitstier SompYBEABIoT HEIETaBH vorsanBreatpensCpre summarized in

1/ 2el (hrg 12734 P916. 211.432. 9-102. 167.5 Treatnent A =1 x 20 ng oxynorphone
sust ai ned rel ease Tablet, Fasted: test Treatnent C = 10 ng/6.7 m

oxynor phone HCI Oral Sol ution, Fastedlalibyde 10 Normalized to 20 ng:

bar anet or s | uaan oL WA TR Palanb S o bR A R I e IR T oLt et
C are sum'n%irl zed in Tablle_ 8. Tablasmg Osymemhone--t-he Phar macokijneti c
Par amet ersjof Pl asma Oxynpr pigaenchor Trleat mefakGeddcand [C ----- - Pl asnpa
OKymor phone o ot et Rkl AT T R itnmeic Mean
Parameters Mean Mean SD 90% Cl Ratio
Cmax(ng/ml) 11410 0.4537 2.2635 1.0008 33.4-66.0 49.7
Tmax(hr) 5.57 7.14 0.978 1.14
Auc(0-24)(ng*hr/mi) 11.64 3.869 12,39 4.116 82.8-104.6 93.7
AUC(0-I}(ng*hr/ml 17.71 8.471 14.53 4909 | 107.7-1363 | 1220
AUC(@-inf)(ng*hr/ml) 19.29 5.028 18.70 6.618 80.2-108.4 | 94.3
T 1/2el(hr) 12.3 3.99 16.2 114 32.9-102.1 67.5

Trcatmént A = { x 20 mg oxymorphone sustained release Tablet, Fasted: test
Treatment C = 10 mg/6.7 ml oxymorphone HCI Oral Solution, Fasted: Dose

10 Normalized to 20 ng: reference.

The arithmetic means of the plasma oxymorphone pharmacokinetic parameters

and the statistical comparisons for Treatment D versus Treatment C are summarized in

Table 8.
Table 8
Summary of the Pharmacokinetic Parameters of Plasma Oxymorphone for Treatments A and C
------ Plasma Oxymorphone ------
_ Treatment B Treatment D
Pharmacokinetic Anthmetic Arithmetic Mean
Parameters Mean SD Mean SD 90% C1 Ratio
Cmax(ng/ml) 1.7895 0.6531 3.2733 1.3169 | 42.7-65.0 | 50.0
Tmax(hr) . 5.65 9.39 L.11 0.768
Auc(0-24)(ng*hr/ml) 14.27 4.976 17.30 5259 | 744-90.1 | 82.2
AUC(0-t)(ng*hr/ml) 19.89 6.408 19.28 6.030 | 92.5-114.1 | 1033
AUC (0-inf) 21.29 6.559 25.86 1003 | 75.095.2 | 85.1
(ng*hr/ml)
T 12¢lthr) 120 3.64 20.6 19.3 31.9-86.1 590
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Phar macoki netic Arithnetic SDArithmetic SD90% C Mean Par anet ersNEanl\{?gﬂgggéﬁo
Cmax(ng/ m) 1. 78950. 65313. 27331. 316942. 7- 65. 050. 0 Tnax(hr)5. 659. 391. 1
Auc(0-2 m ) 14.274.97617. 305. 25974. 4-90. 182. 2
AUC( 0- t%@’%l?mfﬁ 19. 896. 40819. 286. 03092. 5- 114. 1103. 3 AUCOUT95FY**

21. 296. 55925 8610 0375.0-95.285.1 (ng*hr/m) T

1/ 2el (hr)12. 03. 6420. 619. 331. 9-86. 159.0 -20 14 JUN 2006 WD 03/ 004033

PCT/ US02/ 21403 Treatnent B = | x 20 ng oxynor phone sustained rel ease Tabl et,
Fed: test Tr eaffivewmenDB= 10 2fuigHosymviphony smtapied ndeddCTa@etaFedSadsut | on, Fed:
Dose Nornalize ce. 5 .The ng of t he pl asma
oxynor phone pha&n’éaagrg n?rl?g?ll% zi;‘e’z’i ?’g&omlgﬁ?jﬁdr&r%ﬁ?@f‘nﬁ orrparl sons for
Treat ment DNoarsaBied d 2@mgnefdrerdCear e summari zed in Table 9. Table 9 Summary
of the Pharnmacokj netic Paranet (?rs of Pl asnma O<yrmr phone for Treatnents A and

C------ Pl asrma 10k §AGmEtiomEans.of the plapma ox HEAP N OFF RBATPASAKIRSICHREAMASE DK net i ¢
Ar it TRt oSlDAD ARl GorRRO8Hs Gl BRI RIS M ABNRERBS i arzed in
Cmax(ng/ m ) 3.27331. 31692. 26351. 0008129. 7- 162. 3146.

Trmax( hr) 1. TebleBs80. 9781. 14

Auc(0-24) (ng*hr/m)17. 305. 25912. 394. :la?ije?@ 5-150. 3139. 4

AUC(O-t) (ng*hr/m )19, 206. 03014. 534, 909117, 9-146. 5132, 2

Summary of the Pharmacokinetic Parameters of Plasma Oxymorphone for Treatments A and C

—————— Plasma Oxymorphone ------
Treatment D Treatment C
Pharmacokinetic Arithmetic Arithmetic Mean
Parameters Mean SD Mean SD 90% CI Ratio
Cmax{ng/ml) 3.2733 1.3169 2.2635 1.0008 | 129.7-162.3 | 1460
Tmax(hr) 1.11 0.768 0.978 1.14

Auc(0-24)(ng*hr/mi) 17.30 5.259 12.39 4.116 | 128.5-1503 | 1394
AUC(0-t)(ng*hr/ml) 19.20 6.030 14.53 4909 | 117.9-1465 | 1322

AUC (0-inf) 25.86 10.03 18.70 6.618 | 118.6-146.6 | 132.6

{ng*ht/ml)

T 1/2el(hr) 20.6 19.3 16.2 11.4 87.3-1559 121.6
10 Treatment D = 10 mg/6.7 ml oxymorphone HCI Oral Solution, Fed: Dose

Normalized to 20 mg: test. Treatment C = 10 mg/6.7 ml oxymorphone HCI Oral
Solution, Fasted: Dose Normalized to 20 mg: reference.
The relative bioavailability calculations are summarized in Table 10.

Table 10: Mean (8.D.} Relative Oxymorphone Bioavailability
15 Determined from AUC (0-inf) and AUC (0-24)

Frel BA Fret AC Frel BD Frel DC
AUC@O-inf) | 1.169 | (02041) 1.040 (0.1874) | 0.8863 | (0.2569) 1.368 (0.4328)
AUCO-24) | 1.299 | (0.4638) (0.9598) | (0.2151) | 0.8344 (0.100) 1.470 (0.3922)

The objectives of this study were to assess the relative bioavailability of
oxymorphone from oxymorphone sustained release (20 mg) compared to oxymorphone
oral solution (10 mg) under both fasted and fed conditions, and to determine the effect of

20  food on the bioavailability of oxymorphone from the sustained rcleasc.fonnulation and

from the oral solution.
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AUC (0-inf) 25.8610.0318. 706. 618118. 6-146.6132.6 (ng*hr/m) T JUN 2006
1/ 2e1(hr)20.619. 316. 211. 487. 3-155.9121.6 10 Treatnent D = 10 nmg/ 6.7 i
oxyrmrpkmp@,ddgﬁcr al Solution, Fed: Dose Normalized to ozyzgﬁ)ts

Tr eat ment = 10 ng/6.7 m oxynorphone HCI Oral Sol utlon aste
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are summari zed in Table 1 . Table 10: Rel ative phone

Bi oavai | abi | i tyﬁfgr%'fc&pg? H’@B??tr"b‘ﬁ'il S‘P‘HP efé‘%‘fﬂo e or R % ‘if:rel BAFT ei

ACFr ei  BDFr@ha6ut less of an effect on oxymorphone AUC from oxymorphone sustained release
AUC(0-inf)1.169(0-2041)1.040(0.1874)0.8863(0.2569)1.368(0.4328

AUC( 0- 24) 1. talefp oLopslyuarss 9'5@85"’(3@ Cmax1yay, 5@%@!5@1‘0@}& mer0 AV EG3bIndThe
obj ecti ves Qfictoling vadi&! 8, WIher foP 1R TSE dfdaﬁ ('f'l%laf?rfehyﬁ) 9 Rt @rglfhgtécv of

oxynor phone from oxynor phone sust ai ne rel ease npar e
oxynor pHoneondiiar (eitmeitdn Haseal Q@Nﬂﬁ@étvmbdtdhtaf dbiserds apmbistad witbilti ti ons, and .

o determ Egltag}%ﬁbeﬁg %&mrgfde@mfng ogmtt%% WA @ i {;ﬁghé He?’WQ%I.?f..V”Dr phone

fromthe s orrm I on and ora ution. -21 14
JUN 2006 WIhdiSid0040d3 aReEspdsS0au aUCA(OBMTheremms:&rﬂms thfin 20%idgTerdrattoneal had a

substanti al ct.on,th b ess of. an on

oxynor phond " ‘%U&F ?B%e%%m (ﬁdﬂée‘%rﬂqtebéf %Jf’céﬁ Lt; mf‘ﬂb?féP%a“%f[%Z%Of“ Squar es
(LS) nean Quag (vaf) bieahirgh &fontATCLE-2apRmilleldi (3, bicadstthot MUt edsHalt aner e 18%
hi gher for the fed condition (Treatnent B) conpared to the fasted 5

conditith (usdermalt (Sk)n%aMs%n 'Brﬁamheqsam %WH@H“EHP’&‘“‘*W% Wawsk 8wbi st ent

with the rn%'s%iﬂé%m%f?@r\éﬂ':h Gak ivfay slﬂﬁJnermg%hbé}ﬁlm&EQHhM (faf Pide Si nce mean
Frei was 1.17, Individual Frei values based on AUC (0O were simlar

(1 ess than daguions Veie significantly different bptyage shegwo degaigrenisUC (0 inf) for all but 2
subj ects. CO”pa;IhEQHe&Ef 10588n E&ﬁhoxﬁ(ﬁz@ chug}laﬁ)ﬂn%ﬂg% th® ﬁ?&%tﬁ%%asf L\E’B AUC

(0-24) is msleading, because not ects val ue for
(0-inf). Mseare Proagunced.pegicwerle istermy @frAléﬁppSmanﬂmkwas S@%toglhes ynd and  no

signifi i {fe y n r Lrliganalysis. Half
val ue féﬁré’t‘tsdons '{‘/\g?@ t%l gnﬂﬁéégﬁﬁ werg\g?f%?engh e?r&/@eefgggﬂ“d‘? treat nents.
The effect (chaﬂ‘nﬂﬁdD@Cbr@dedlbpﬂKﬂaﬂcﬁdndM@n|('H|if&aﬂmdhyC)‘liizﬂdfd éhENaratfoseddut i on was
nore prono nceﬁ.hﬁpart i cul ar 0% hi gher

and 15 LS%ar "AEEORYSL HXL/B\ILH%( %ﬁf-g%lgé\)@ﬁéﬁgg%&?ﬁﬁ?g%%ﬁﬁfq e fed
condi tion inf) since mean Frel was 1.37. Individual Frel values based on AUC(0-24) were similar
(less than 20% different) to Frel values based on AUC(0-inf.) for all but 5 subjects.

20 Comparison of mean Frel from AUC(0-inf) to mean Frel from AUC(0-24) is misleading
because not all subjects had a value for AUC(0-inf). Mean Tmax (approximately ! hour)
was similar for the two treatments and no significant difference was shown.

Under fasted conditions, oxymorphone sustained release 20 mg tablets exhibited
similar extent of oxymorphone availability compared to 10 mg oxymorphone oral

25 solution normalized to a 20 mg dose (Treatment A versus Treatment C). From LN-
transformed data, LS mean AUC(0-t) was 17% higher for oxymorphone sustained
release, whereas LS mean AUC(0-inf) values were nearly equal (mean ratio=99%).
However, AUC(0-t) is not the best parameter to evaluate bioavailability since the plasma
conccntratioﬁs were measured for 48 hours for the sustained release formulation versus

30 36 hours for the oral solution. Mean Frel values calculated from AUC(0-inf} and
AUC(0-24), (1.0 and 0.96, respectively) also showed similar extent of oxymorphone
availability between the two treatments.

There were differences in parameters reflecting rate of absorption. LS mean

Cmax was 49% lower for oxymorphone sustained release tablets compared to the dose-
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my was si miflo%Fs fenthie arabsplitpny dlalfavalpe dusttion srie signilirandly loneeolor HesHsaredbd to  a

20 ng dose k[EhRabiRiMtioR (MeInsUBS RERalaRt3. Dourdyr OM LN-transforned data, LS
mean AUC(0-inf) was 12% | ower for oxynorphone sustained rel ease. Mean Frei

val ues 1xal cul atTé'epqueprUebehifameahﬁd nAIEpeRr Suyubstaiaflg atfed ty. 83
tivel | f
respective M IR fol %@%d@#@%@é ofﬁi,%mr%mne 9&&1’4?%%‘19%? Y. | PPkAF Y Trom

the tabl et. ere wer e araneters reflecting rate of
absor pti on. ral|_<8 wrae B7 Zrfend Wal)-11 694 9 1Fnérr Grogx (Tcmymt Bhverses Sl dewidwed.N-el ease

tabl ets CO"EPag%%g taod Qq\/g[‘hq & ARG rlttlg;@lqhg Fe%tw? &og{ahlgig'l{igbcﬁgﬁ%ap ion

LN-t r ansf or e nax was ours conpared to 1.1
hours for tffmn M(O—Q@] siincomeanHatf wasdl. 2ve mf,‘@tmi)mawaet sichjatild mesntel fgr | onger
for the 0s u ti(?a{vzi}t a 1l|t§r gmge ?tl fo rcgtliid?tgtl b%nes&mated adcuratc?y am&I n maneyrc%yess at aliL hours).
Half-life estimates were not accurate because in the majority of subjects, the values for
half-life were nearly as long or longer (up to 2.8 times longer) as the sampling period.
Mean Tmax was later for the fed treatment compared to the fasted treatment (5.2 and 3.6
hours, respectively), and difference was significant.
25 Under fasted conditions, oxymorphone sustained release 20 mg tablets exhibited
similar availability compared to 10 mg oxymorphone oral solution normalized to a 20
mg dose (Treatment A versus Treatment C). From LN-transformed data, LS mean ratio
for AUC (0-t) was 104.5%. Mean Frel (0.83) calculated from AUC()-24) also showed
similar extent of oxymorphone evailability between the two treatments. There were
30 differences in parameters reflecting rate of absorption. LS mean Cmax was 57% lower
for oxymorphone sustained release tablets compared to the dose-normalized oral
solution. Mean Tmax was 3.6 hours for the tablet compared to 0.88 for the oral solution.

Half-value duration was significantly longer for the sustained release formulation

(means, 11 hours versus 2.2 hours).
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15 The presence of a high fat nmeal did not appear to substantially aff 2006
the availability follow ng adm nistration of oxynorphone sustained rel ease
tablets. LS nean ratios were 97% for AUC(0-t) and 91 % for gmso? (Jreatmant
B ver susV&P4&kd on LN- transformed data. This was consPSTERPY%i'th the
relative bioavailability determ nation from AUC(0-24), since nean Frei was
0.97. AUC(0-inf) was not a reliable neasure for 20 bioavailability since

hal f-1ife coul d Hedered eosditines, exhilabibitrfaare pyymerpbpnersustaingd relgse204ee al | .

Hal f-1ife egti CASE I Bl Qi t bj ect s,
the val ues. Tor P hgs MR 0 AEEALApNIRS T Biulin pifdBl i o6 10U e

| onger) as (Treatmamyd vergusgaedtment D)MEFanm Theixamsfesmiddaas, LiSoneandJF@e) waeat ment

d | 5. ' d
G 1T or ence. bk MERIOF P Myine BT Biclp i EnesFRRGRPIRARE "

sust ai nefl r @-BpaBo2ticaed sabll @lete@idTid0hilabLlity BétWkdrathe a¥amb@bi Thdry weenpared to

10 ng oxynorphone qral solution normaljzed to a 20 dose (Treatnent A
versus Tr eafh%gfﬁ’c‘@.‘“ PREMFEN e iHes W?ﬁlﬁﬁﬂﬁ?‘é{?“-@'ﬁ?&&%ﬂ‘t\”§4 BlewRUC (0-1)

was 104. 5% tdvBandipRéne(slstHiaed Lfhsthintt® dohpR80 Blhd &sehbrrdiisa shiowed  sini | ar

extent of oxynorphone availability between the two treatnments. There were 30

di f f er encessql¥iopaMaraileray waspr2haursigr thatablcsrompnsest o li-bheur (5 theerrdl Crax wais
57% | over £l X HIRC PR MaratidR Wak Qgﬁﬁ_ﬁ_ﬁg‘%ﬁggﬁ %pgﬁtsﬁstﬁiﬂéﬂ)x%fe%i to the

dose-normal | ze or al solution. M hours for the tablet
conpar edi0t ofcomelgtifrotmazns 18 hawrs serbunt3-Hhours)Hal f - val ue durati on was

significantly | .| I 1 el.eas ormul ation I 1
hours versus 2. gﬂ%gelﬂes £fgxgglo%ﬁﬁ%g%d@?\f%ﬁbg?;gﬁ)ﬂggé&%fﬁggg?%?i& Under
fed conditi mgsableayand sitnilhd underf fed andofaytedepidbives sivst themeds fest has228B Ny was
simlar co ed to h al. solution . normalized to a 20 ng
dose (Tr ez?‘%ﬁf‘ceg"\’%s?rg% ggé@?@gﬁggfwﬁpoﬁ eﬁltf?rreﬁﬂbtlre@%‘&zbaﬁetda‘f" LS mean
AUC( 0-t) WaEN-tldSfobh@hdata. fTnax0xsinE fReRIbyIusd; abwedtr 163 gaaeCmidkans Frei (0. 87)
calculated from A#é: 5 QO- 24) also indicated simlar extent of availability
bet ween"fhe'“["ic%-"&f’ g thepqeseace gl the high kot gealn Beth i 9desiaiobrs refl ecting
rate of absgiyaiorshone h@.o?itan floPe BWRYMAENGNE QYHE Solufi G waX YTRRN ) I8og USt ai ned

rel ease tablets conpared to the dose-normalized oral solution. Mean Tmax
was 5.2 houtiRcefley meaneCmahanstAlde plipevere increasedparoxipately AR and 31%. sol uti on.

Hal f-val ue duiafiled PR $hOiafrkGadby ﬁeoh.ogga’é.- merfﬁ]Q.ﬁj A4es @nlEdnd €l ase 10

fornul ation (nmeans, 14 hours versus 3.9 hours). e extent of oxynorphone
avai | abi | i tgxymogphoog yustaigsidarieass ipbless exdibited bigulaeexaént ofrgymedoptene was simil ar

onier 188 AN SR R S R R IR B 0
difference in LS mean AUC(0-t) and AUC(0-inf) values for each treatment.
Bioavailability following oxymorphone sustained release 20 mg tablets was also
similar under fed and fasted conditions since there was less than a 20% difference in LS
mean Croax and AUC values for each treatment. Tmax was later for the fed condition.
25 The presence of food did not affect the extent of availability from oxymorphone oral
solution since LS mean AUC values were less than 20% different. However, Cmax was
decreased 35% in the presence of food. Tmax was unaffected by food. Under both fed
and fasted conditions, oxymorphone sustained release tablets exhibited similar extent of
availability compared to oxymorphone oral solution since there was less than a 20%
30  difference in LS mean AUC values for each treatment.
Various modifications of the invention, in addition to those described herein, will
be apparent to one skilled in the art from the foregoing description. Such modifications

are intended to fall within the scope of the appended claims.
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LN-transforned data. Tnax was unaffected by food; however, LS nean CVPQ{M36
15 increased 58%in the presence of the high fat nmeal. Both rate and extent

of oxyngy bsorption fromthe oxynorphone oral sol utj ffected
by fooanYs(?E’g@%f_% mean Crax and AUC val ues were increased l:Jac(|;[|r?o[rjé(/)}f;l|y2ni‘a1 ely 50

and 30% respectively. Tnmax was unaffected by food. Under both fed and
fasted conditions, oxynorphone sustained rel ease tablets exhibited simlar
extent of oxynorphone 20 availability ‘EBHB%U ed to oxynorphone oral solution
since there s.less than a 20% difference in LS mean AUC(0-t) and

AUC(0-i nf) vAPYeECpBIEdSach treat ment. Bioavailability fol | owi ng oxynor phone
sustained release 20 ng tablets was also simlar under fed and fasted

condi tions since lt her & S{EtainedrleasnirmElayqyorogipFis g eReBOPRPTEST apan Crax and

AUC val ues f@ohreRelicliiyeRtERMie sallhXedBRd 5@Es‘?{ianQEle{iQQie{i\:fé?{/gﬁ&%,uhgfbin 25 The

presence of food did not affect the extent of availabi from oxynor phone
oral sol uti dhe gisnoed [cEapeddivAYGY Hainrempres et Ik&s snd inalropRdincdimpberdeat .

However , S e e % 1n the presence gf.food. Tmax was

unaf f ect eméasr%"&frggﬁgg‘?gggetnﬁ;?&eici lcaé‘nog‘c é%‘r 3%"?‘8%&"??“8‘%, oxynor phone
sust ai ned rel easg tablets _exhibi sim.l.ar t.e f .avail.ability conpared
t o oxynor phone o(r%al solu uf%h"cg?er%%:agg%r@méi’%%teﬁ)f%g‘s%fvﬁgﬁlnggif?%ofs di fference
in LS nean Aldgmuglhoesorfghaeecbuticabaidregible Mirthares totdishidtaaéd @raseof t he

i nvention, ip addition tfo t@gse g scri beg‘ ?er ein, wll be apparent to one
skilled in t95HVY $YSEPLITRAL208F LU0t aPWESEYi ption. Such nodifications are

intended, o fall withji.n the.scope of the.a nded claims, -24 14 JUN 2006 WO
0310040339t PCT/ US®z/ 21 S”éﬁaﬁFﬁéQW%EO‘Tﬂgmﬂ?’g&eﬁé%m?‘s whetetnthe imeRife; o) ease
fornul ati on ¢ @RRaSIuOEIIeayERpEPROAR Rkeddis REBAITRER BhbeRbl accat@bl e salt

t hereof and a sustained rel ease delivery system wherein 5 the sustained

rel ease del i3P8#0R e HedomMatoss at | east one hydrophilic conpound, at
| east one cross-1linking agent and at | east one pharnmaceutical diluent. 2.
The sustai ned refeasel foWRRINgE FoFrspior@piation of clamel ahpretibe patmpesphyme

oxynor phone »bhAmROaki G aBtdpedld i 8&6RP1:aht 8GRk ahBEl 8Pibduds hf}qo SUSt ai ned
rel ease delivery systemis fromabout 1:0.5 to about 1:25. 10 3. The

sust ai neld r abey S8 nop e fAEMWatian: cl ai m 1, wherein the oxynor phone or
pharmaceutical | y acceptable salt thereof is present in an amount of about | -
ng to about 2003ny i Ahe tvetafsd Firase fosmulation afisdaim s whpmiadhe eistingd f or nul ati on

of claim3, wage %ElﬂePMst@%MngeW Han amount of about 80 mg to about 420 mg in the

formulation.

6. The sustained release formulation of claim 5, wherein the sustained
20  release delivery system is present in an amount of about 80 mg to about 360 mg in the

formulation.

7. The sustained release formulation of claim 6, wherein the sustained
release delivery system is present in an amount of about 80 mg to about 200 mg in the

formulation.

25 8. The sustained release formulation of claim !, wherein the at least one
hydrophilic compound is present in the sustained release delivery system in an amouat of
about 20% to about 80% by weight, the at least one cross-linking agent is present in the
sustained release delivery system in an amount of about 0.5% to about 80% by weight;
and the at least one pharmaceutical diluent is present in the sustained release delivery

30  system in an amount of about 20% to about 80% by weight.
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or pharmaceutically acceptable salt thereof is present in an anount qhﬁg%&
5 ng to 15 about 80 ng in the fornulation. 5. The sustained rel ease

f or mul aw&ﬁ's/(%fmﬁl aim1l, wherein the sustained release del,&%(/?]g%rqg%gi emis

present 1 n an anount of about 80 ng to about 420 ng in the ion. 6.
The sustained rel ease formulation of claim5, wherein the sustained 20

rel ease delivery systemis present in an anpunt of about 80 ng to about 360
ng in the formhati dhe swtairedacissstarmeiop of daiges fderin teiaplsasPng| ai m 6,
wherein th i | i : LS nt of
about 80 mgﬂ @@2@8&8 QB%‘B‘%ASB‘?%“? ﬁle[w?%%rlr'{jelﬁ 3‘%‘?%%'."35@553% éhgﬁgﬁg% rel ease
f or mul at i orebofit 2aiombdyt 6@kt eweight theat lchat @ast crosseinkingdigehis piegenconpound i s

present in the sustain rel ease.del i ver st in.an nt of about 20%
o about SOWBYEHEIG S Ha e dngt et er RuCTh iathg: SORRY vebpaBden:
the sustaihes k8t erThaeIcEMRAYIIRYALICPlebdht ANhEORWMHed leRBAtlivel: H¥ehp about
80% by weight; and the at .| east one pharpmaceutical diluent is present in
the sustai i@ ABPWEOE L 2Q%B 1 abmyt 8% Pyeightan anount of about 20%to about
80% by weight. -25 14 JUN 2006 WD 03/ 004033 PCT/ US02/ 2t 403 9. The sust ai ned
rel ease formul at!Pon dhe systainedgeledin dorayutntion of ¢lpim D ydereihire ahigart 8phi | i ¢

conpound i%y@!o%ﬁﬁ%@%oin@o&nﬁ‘?s Pl NRdsUsBl A @ HLhiBRY: ySURLIR T Ao@dl sgmount  of
about 20%t0 about 60% by weight; the at |east one cross-linking agent is

present i n abpet 408 otahpuidl % el wagkt: dielat lpayt pnssrgtsdinking agentanprasent gfthébout 2%

to abouf, 5%%%&%&%%69@&6&@%lsgstérn%\ grfanl\(ﬁ@i%fa%&?t i&@ﬂo%%%%ﬂj w@'.iéqgn?e”t s

present 1 n the sustai ne ase delivery system i n an anpunt about 20%
to about 8Q%w ithe anagthine piOmadduecd uigihent isqutesend ie dgcuftaneditektaseodelioérycl ai m 9,

wherein the at least on dr ilic ¢ und. | s present in the sustained
rel ease dels?’gﬁrwn %@/%T%%?P%%Httﬁ%ﬁ"n@%&%ﬁ%ﬁf”g D% t o about 60% by wei ght ;
the at | east one cross-|inki agent is present in,the 10 sustained rel ease
del i very systemqil'n aiﬁ%ﬂﬁﬁmegg?le%ﬁgwu%@gﬂPgﬁ%fﬂbttw@ff‘% ahigThARS  and the
at | east ongdpprilives@pdindad a itrdpslysabchapiiegant in the sustained rel ease
delivery systemin an anmount of about 40%to about 80% by weight. It. The

sust ai negd rel eage. f orRatB a8 rélEase f@inilalion whaLiai I wihBeidthe helast oane
hydr ophi | i onpound is a.heteropol ysaccharjde gum 15 12. The sust ai ned
rel ease foﬁ‘%&ﬁ‘ﬁ?‘ﬁ&ﬁc"ai’o‘ﬁ‘aé? Fhlepst ‘gvﬁé?P@Pﬂ“‘tdﬁéfe&‘Fd ?@'é?éta“ A BUTEREBTANN i ¢
.conmpound i guad, abbeam! acabie, EeyRcLRE caelRetadaddamixagidian gum tragacanth
13. The sustained release formulation of claim 1, wherein the at least one

hydrophilic compound is a xanthan gum or a derivative thereof.

20 14, The sustained release formulation of claim |, wherein the at least one

cross-linking agent is a homopolysaccharide gum.

15. The sustained release formulation of claim 14, wherein the

homopolysaccharide gum is a locust bean gum or a guar gum.

16. The sustained release formulation of claim 1, wherein the at least one
25  pharmaceutical diluent is at least one compound selected from starch, lactose, dextrose,

sucrose, microcrystalline cellutose, sorbitol, xylitol, and fructose.

17.  The sustained release formulation of claim 1, wherein the ratio of the at
least one hydrophilic compound to the at least one cross-linking agent is from about 1:9

to about 9:1.
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gum a pectin, acacia, karaya, agar, carrageenan, and a gellan gum ?‘43JUNTﬂ"36
sustai ned rel ease fornulation of claim1, wherein the at |east one

hydr ophiy}, j ound is a xanthan gumor a derivative ther . The
sust ai ne‘lébﬁse@gaggje formulation of claim1, wherein the at [ gi@%‘”ﬁﬁé‘]‘ﬁ
cross-linking agent is a honopol ysaccharide gum 15. The sustained rel ease
formul ati on of claim 14, wherein the honopol ysaccharide gumis a |ocust
bean gum or a gud gUie sdfaincbhelestetomungebnratk g, fbereinl (ad dado obtheclt ai m 1,
wherein the at | east one 25 pharmaceutical diluent is at |east one conpound
sel ected fri6mierep ,aqc%ﬁabg%‘fe“ﬂ@)(‘f“'ri’:f%f'ea,“O@GWFB?EEI‘CW@PBW%?@P] 3hqut

cel lul ose, p@rbidealg.1xylitol, and fructose. 17. The sustained rel ease
formulation of claiml1l, wherein the ratio of the at |east one hydrophilic

conmpound to the at | eastorANesyskiassrel datdfonsul AGMNIS ciatin | ForhaRemifackifof 4 0 about
9:1. 14 JUN 2006 WD 03/004033, PCT/ 0S02/ 21403 18. The sustai ned rel ease

f or mul at§ ormasficapient fas treatipga PEicAt YHETRHEPE PN t he at | east one
pharmaceutical diluent to the at | east one hydrophilic conpound is from
about 1:8 to abBBdut ghdsusidd reldse fomuifi@nstishaniedhareinasmsizowedul ati on of
claiml for

he nuf act ur f a_nedicament for treati a patient

suftering {Fegmve 36t fster Qe I cas S Pepha P aRCor ol ai m 1.
wherei n the sustaine rel ease delivery system further conprises at |east
one hydr ophobi ¢ ol y ?.S“Sﬁai’.‘e‘j'l‘ﬁ@a%@?%f{ﬂ@é 0 Ellaﬂﬁgé' %%ﬁ&ﬁtkﬁs%‘?“ecl ai m 20,
wher ei n t hehyatophBBis bolomer islpyddeQnh eisoscpaby RRbsd GeliPEQIGHEminnad RosiisFai ned
rel ease, deliver ystemin an ampunt of 10 about 0.5%to about 20% by

wei ght . 1%2.*“’?!‘\‘3&@%& AhoNb 0P EY 384 or nul ati on of claim 21, wherein the at

| east one hydrqphobi¢ E\gs{g%gr}?irrgi s present in the sustained rel ease delivery

systemin an anount of¢ & baedommbiionPhokrEY 2hetifrtin tegt leppiePne st ai ned

rel ease forgpdtaphbBib p&llmet Bipfasdftin WReLRAINed RRaYAHORHQPIEm inlén RAbYITRF IS at
| east one conpound sel ect eg froman al kyl cel |l ul ose, a hydrophobic cellulosic

material , 2293 taaPruaka% BY ¥eigdfymer, a pol yner or copol yner of acrylic and
met hacrylic acid _esters, zein, a wax, a shellac and a hydrogenated vegetabl e
0i'l. 24. The sustai ndBe pustadnrddcleaieiomrutaton obflatm aPiyiEsein Wisdweraphebie al kyl

cel luloge pobydhyie s dd&lc%?our%ose%aed g Afaub g 1omat al ek pheliease
formul ation of claim?20 for the manufacture of a
cellulosic material, a polyvinyl acetate polymer, a polymer or copolymer of acrylic and

methacrylic acid esters, zein, a wax, a shellac and a hydrogenated vegetable oil.

24.  The sustained release formulation of claim 23, wherein the alkyl cellulose

is ethyl cellulose.

20 25. Use of the sustained release formulation of claim 20 for the manufacture of a

medicament for treating a patient suffering from pain.

26. The sustained release formulatien of claim 1, wherein the sustained

release delivery system further comprises at least one cationic cross-linking compound.

21. The sustained release formulation of claim 26, wherein the at least one
25  cross-linking compound is present in the sustained release delivery system in an amount

of about 0.5% to about 30% by weight.

28. The sustained release formulation of claim 27, wherein the at least one
cross-linking compound is present in the sustained release delivery system in an amount

of about 5% to about 20% by weight.
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medi canent for treating a patient suffering frompain. 26. The sustained

rel ease fornulation of claim1, wherein the sustained release delivét{uN2006
system.f ur E r.conprises at | east one cationic cross-li nﬁ' nd. 27.
The sus\&gioa’f @U?gl ease fornulation of claim 26, wherein t @2’1’&1%@2‘{% one 25
cross-linking conpound is present in the sustained rel ease delivery system
in an anount of about 0.5%to about 30% by wei ght. 28. The sustained .

rel ease fornul &3 on Tfe sobtained 2Fasenleneaupntdielaih 2bpakdreianie at traessrel | nki ng
conmpound i s .Br.esent i %t he sustai ned rel ease deliver stemin,an anount

of Bbout SATPHC SHBTINBECRPEUBIGTIL FALPMS CRVBRY Pl 6%/ BMDEI BEIAS02/ 21403

29. The sust@i AEdnLhLEASRAQRdA! tibRRnbn FoflaMc28). Wherein the at | east one
cationic cross-1linking conpound is at | east one conpound selected froma

monoval ent ety CafteQDstaifledMlehic BRI Rlaim 28t e in A 0SB ahiB Q49N C
salt. 30. The sustained release fornulation of claim?29, wherein the

i nor garfi c isaf plkals mesal ayifaag. kakikaligtesl cldotideasealkalh melak bpratenat akalciest i de, an
al kal i ”Eté’}};mpﬁré?ﬁ ﬁkaif"ﬂeé‘ %E&z}e arﬁeatl@'n n?{a&rl'c&%e, Ak f%(t!’:tl L@l citrate, an
at e, al'i ne an a

al kali netal ac an a al Tactat e, an alitne earth netal
sul fate, ankainkahitnmeabsitfatenet dkalivbleatt detnl ahoddekad dlkdireantthrresial borate,

an al kaline earth t al rom de, an al kal.ine earth netal citrate, an

alkal i ne QP 2R SRt AFl ORI AT €T RERBUEC A ARIBE S0 2 i xt ur e
thereof . 1fQetdtlacediR€asSMEhiHeeHn MelaeRERl 6 1] @drk e c@f. Cl ai m 26, wherein the
at | east one <cationic cross-linking conpound is at |east one conpound

sel ectgd from cal ci ume SWfiadErelca®AeinM Rl BEIHE 26 PAlASS ke R Bakf @e, sodium
carbonate, lithiumch|oride, tripotassium phosphate, sodium borate,

pot assi um BHOHE GESS-HBIAL SPUPAUNT ot Ledes Ong 6PN SEI4F B Frafesalcivmspifaltn

chloride, JXBARESHIAACC s ACsuIRRIEINFELbHaR, 1i8ATH ls'lﬂbﬁ@e?kﬁ"guig@assﬁ?rl cium
| actate, 15 magnesium sul fate, and sodi um fluoride. 32. e of the

sust ai ned H*@F@‘&@esqdé?fﬁﬂp@ﬁ mﬁ%furrtwramﬁﬁez_@otm#m Aeoridantotiiin bicarbghatey
nedi canent .,y Eﬁl@ﬁ&é,}ﬂ&gﬁg}ﬂ%ﬂ Eﬂﬂ%@? W Gh 1Mo £&ﬁ'@xr9§écgate,36§tcium?ac§&k§t ai ned

rel ease fornmulation o erein the sustal ne rel ease tormul ation
has anl3 n wagnepudisydek andepdipmtfizonde. about 15% to about 50% by wei ght 20
oxynor phone after about | hour. 34. The sustained rel ease formul ati on of
claim1, whereild t heVsdthyisHigned gleagernfubtion ohelpion2dfas tha ranpfagtierod a

di ssol uti mdrca,h@mq&-taéaﬂhgafla'ifémtsqffala%-o@[?%.by wei ght  oxynor phone after
about 4 hours. 35. The sustained release formulation of claiml1l, wherein the

sustained 25 ngl ea%cﬁﬁﬁﬂ@d%ﬂe?s@ AR 0Pl 1 Owfll S b Qfhefat € of at
| east about 80% by wei ght

release formulation has an in vitro dissolution rate of about 15% to about 50% by weight

20  oxymorphone after about 1 hour.

34. The sustained release formulation of claim 1, wherein the sustained
release formulation has as in vitro dissolution rate of about 45% to about 80% by weight

oxymorphone after about 4 hours.

35. The sustained release formulation of claim 1, wherein the sustained
25  release formulation has as in vitro dissolution rate of at least about 80% by weight

oxymorphone after about 10 hours.

36.  The sustained release formulation of claim I, further comprising an outer

coating, wherein the outer coating comprises at least one hydrophobic polymer.

37. The sustained release formulation of ciaim 36, wherein the hydcophabic

30  polymer is at least one compound selected from an alkyl celivlose, a hydrophobic
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oxynor phone after about 10 hours. 36. The sustained rel ease fornmul aty,qon3fes
claim1, further conprising an outer coating, wherein the outer coating

conpri segoatied@sst one hydrophobic polyner. 37. The sustapppqishehedse
formul ati on of claim 36, wherein the hydrophobic 30 polyner is at |east one

conpound sel ected from an al kyl cellul ose, a hydrophobic -28 14 JUN 2006 WO
03/ 004033 PCT/ US02/ 21403 cellulosic material, a polyvinyl acetate polyner, a
pol ymer or CHPBFG meert apehyinybacsile PAERH PRy R dcPerisdtediacdigiand a” wax, a

shel | ac an%ahmflr@mr@te?g HEIELBDLGhAIAL andBBhydl QR n2ES LElDRE dig! ease
formul ation of claim36, wherein the hydrophcdbic® polyner is present on the

sustained rel easg fOMFULALLAA L0a@ (YR Hion BRLIM! 5OMBRAN e haroPndi: about 20%

by weight. 39. The sustained release fornulation of c , further

conpri si ng polymirtieprescobart thr gystavisi releasetfbrenubatioaito & eatghngeie fnprabsesl %t | east
one pl asgi ctiozag(g 2 é(ﬁ “,ééishtgst ai ned rel ease formul ati on conpri si ng oxynor phone
or a phar naceut (Q,é’l yy a%c‘ept abl e salt thereof and a sustained rel ease

delivery system,,wherein 10 the sustained releas | i very.system conprises
2t | east one. hy@Pophiht et s P GREE kP UE AT g
conpound, ajdedti@, whe@Eil the B&efddalinpetnfriseadt lditlone Pplastidder. The sust ai ned rel ease
formul ati on of claim40, wherein the ratio of oxynorphone or a

phar maceut i cal | yipaccepiusialned sidake tdaguRAbn donpRRgotginadiphese 62l ease delivery
systemis fromabout 1:0.5 to ab'?lut 1:25. 15 42. The sustained rel ease
f or mul at i orPafEPYicAluereepiptle slhthefal Wyt Reheleag: dabiyem mutemt Vodriny

accept ap) e mabdstaide@cQOdse USliRFE5 BRI dofhpRiBesAREN on® hydBSMic dodifbubh@, arabout 200
ng in the fornulation. 43. The sustained release formulation of claim42,

wher ei n t hdedkgiasirperinerosolnkipsranrosnd.iapdp Gashercapaamcsutcal dilyener eof i s
present in an amount of about 5 ng to 20 about 80 gg)pi n the formul ation. 44.
The sustained r éileasdbs gisiinedirlesse sarmulasprpixdaimyih vderein the rafigstfai ned

rel ease delc%x ﬁ%hﬁ%{éé%ﬂaﬁu&%@&%ﬂ}r aéc@PaaeéﬂPM@[feopJo tﬁ@ag{a;réﬁra&sgo about 420

ng in the ation.” 45. The sustal ned release fornulation of claim44,
wher ei n t helebvsy aysteselis fasn atwlup b9 tdebdurdr2y. systemis present in an anount of
about 80 ng to about 360 ng in the fornulation. 46. The sustained rel ease
formul ati on of dRai mlEGsustsknedet!pase fiemaiative pfdaim 4G whasen thelok yreephenest em i s

present in c@rﬂhﬁ‘m}:’a&icﬂfy a%pé%ltlatb[@&ltqperécﬂ lsal?rgéékt 1%(219: a%uilpotlaﬁgut I mgto

about 200 mg in the formulation.

43.  The sustained release formulation of claim 42, wherein the oxymorphone
or pharmaceutically acceptable salt thereof is present in an amount of about 5 mg to

20 about 80 mg in the formulation.

44. The sustained release formulation of claim 40, wherein the sustained
release delivery system is present in an amount of about 80 mg to about 420 mg in the

formulation.

45, The sustained release farmulation of claim 44, wherein the sustained
25 release delivery system is present in an amount of about 80 mg to about 360 mg in the

formulation.

46. The sustained release formulation of claim 45, wherein the sustained
release delivery system is present 1n an amount of about 80 mg to about 200 mg in the

formulation.

30 47, The sustained release formulation of claim 40, wherein the at least one

hydrophilic compound is present in the sustained release delivery system in an amount of
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formul ation. 30 47. The sustained release formulation of claim40, WiqGRI2006
the at | east one hydrophilic conpound is present in the sustained release
del i ver wwgyshemsi n an amount of -29 14 JUN 2006 WO 03/ 004 02/2 1
403 about 20%to about 80% by wei ght; the at | east one ca??gfnlrsg/n}ﬁ
cross-linking agent is present in the sustained release delivery systemin
an anount of about 0.5%to about 30% by weight; and the at |east one

phar maceut i 2baht 0% weabpout 8%beweight; the at lrastoos taionsdross¢lnkmgagaelis very system
in an anount of ut 20%t o _about 80% -wei ght . 8. sust ai ned

rel ease forpﬁﬁ%g% ilﬁg}%’ ) mglfgéfeﬁr;%aﬁ?)?eq%grsé%tg%t"?\q%" %Féq"égg{h%tn(lg%ﬁﬁ’lﬁ%u hilic
conpound i s3(% bg enight; and the aclasdt anngithrhisdeedabditiehi i prage@ys theRuitRinéd anount of

about 20% to, about. 60% by wei ght; the at |east. on tionic cross-1linking
agent is p‘F@%??r#}‘Y"ﬁytsW my \pAnAmougt ot byt ZQ "d@laf’%%}%ﬂv’s‘t"éﬁﬁ‘ﬁ n an anount of
about 5% to about 20% by weight; and the at |east one pharnaceuti cal
diluent s presé$t i dhepistarpdialpsredoFriiation ot qlpinyd). whereyn bg at lsastioae an anount

of about 20Xt HhARBMpSRDIDYreWih Mthe stbBinclOeSb BLINRLY slefl B3R noRRMBY ati on
of claim 48, wherein Phe at "l east one hydrophilic corfpound I's present in
t he sust ai raibdutr29%m@saboatiOfylr yeights the i lepst ane eationisicrasé-linkibpagend &6 t 0 about
60% by wei rnd s e, call Qui.C..¢ - | 1 nkd nt il esent in
the sust ai Hacreran audheyFPF I ORPuE by Wi A5 S0P S PALFORRS sty 2BEECET 200
15 by wei ghiy, wagld; dridehait ksast phamaphaicatabieedtiicgresedi inubansusiagnedreelssrt i n t he

sustain rel.ease delivery system . n _ano of about 40% to about 80% by
wei ght .R)go.&kfhceryg{fs[?%f'haé‘aa Oéllng%sa o‘ft%&r%aﬁoélg ?%‘%B%Ofbyc‘f%{gtrlﬁ 40, wherein the at

| east one hydrgphilig conmpound is.a heteropglysaccharid m 51. The
sust ai ned rel ea%@‘ f or MLPEE: rqf’asﬁlf%f RV °5ﬁ%‘¥‘b‘.ﬁ§ “ihﬁre,\e"h&'cggggstto%e 20
hydr ophi | i thydeiphidid@dmpsurtis pR&sit inahe st anaea vslehss atlbetyer)sfemoimax aRricharbfgum
tragacant h u a pecti acaci a, karaya, agar,. carrageenan, and a gellan
gum 52. Tﬁé’g%ﬁr}‘]&?‘aﬁoﬁgﬁuﬁéﬁé@’s‘émgt&rWﬁlaéieg%ﬁ“%?a"@P‘&icfﬂsﬁ' ,"I_“\R/ﬁé$€‘¢;‘-‘i‘h‘s the at | east
one hydr opfddeGn QRRQHREY fefeade dRREDIPsEH T A arfoudlebi A63LI 348« hueadw 53. The
sustai ned rel ease fornul ati on of claim40, wherein the at | east one 25

cationi® cryseightiandibe ddomsians phaaagsuticaldipens pepresibguiheisuseined reeastr om a

monoval ent deﬂ%r?gys%ﬁﬁ inoaa,anﬁ)um%ftab&ﬁh@%torssslﬁlgo%a&gi»oam%mand an inorganic salt.

54. The sustained rel ease fornmulation of claimb53, erein the inorganic

salt is an al kahi mphakyspitebiatiBase fnRldiBh bf ARLAd0, WAERS @€ ar @R cBhkal i met al
borate, an al kali nmetal brom de, an alkali netal citrate, an al kali netal

acet at e, ariydiophitic campaynd|ing hejerepolayaccharide gum.
51. The sustained release formulation of claim 40, wherein the at least one

20 hydrophilic compound is at least one compound selected from xanthan gum, tragacanth

gum, a pectin, acacia, karaya, agar, carrageenan, and a gellan gum.

52. The sustained release formulation of claim 40, wherein the at least one

hydrophilic compound is a xanthan gum or a derivative thereof.

53.  The sustained release formulation of claim 40, wherein the at least one
25  cationic cross-linking compound is at least one compound selected from a monovalent

metal cation, a multivalent metal cation, and an inorganic salt.

54.  The sustained release formulation of claim 53, wherein the inorganic salt
is an alkali metal sulfate, an alkali metal chloride, an alkali metal borate, an alkali metal
bromide, an alkali metal citrate, an alkali metal acetate, an alkali metal lactate, an

30  alkaline earth metal sulfate, an alkaline earth metal chloride, an alkaline earth metal
borate, an alkaline earth metal bromide, an alkaline earth metal citrate, an alkaline earth

metal acetate, an alkaline earth metal lactate, or a mixture thereof.
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30 alkaline earth netal sulfate, an alkaline earth netal chloride, an
al'kaline earth netal borate, an alkaline earth netal brom de, an al RAJimaoos
earth netal citrate, an alkaline earth netal acetate, an al kaline earth

met al | 2¥PABEI408F a mixture thereof. -30 14 JUN 2006 WO 0ZV0UDBR 1403

PCT/ US02/ 21403 55. The sustai ned rel ease fornul ati on of claim40, wherein
the at | east one cationic cross-linking conpound is at |east one conpound
selected from CalsCi Urths Ul 4l coieSRHHMAIN OF LR 4PANRRH -2 el sodi um
carbonate, Ii th| um chl ori tripotassi um phosphate, sodium bor at e

pot assi um maOmtderosqabmla$¢qmpomhmarat Best osodeupaubil seledohiao® calﬁnmalswdfdmn

chl ori de, nesi odi u citrate Lﬁdl ur&ac tate, cal cium

et o ragnaain & b 4% Wi, ki e S GRPHSTABT . 56, The

sustai ned rgbaase, IQiumbabieOfot@tiual tbmldd OpotNBiRNERUbridb S odium BagboMRe
phar ITB.CEUtI cal diluent is at |east one conpound sel ected from starch,

| act ose,S deRiciussghlonds, srgasivnpihigmsier spdivm fivae. welumrsEEE. calerp bswrie. xyl it ol |
and fruct Oﬁﬁaggéﬁurﬁm% & G&Chuoﬂae LR AL BYs ane%p ent suffering from pain

conpri sing m.nistering an effective anount of the sustained rel ease
formul ati on of 81ed F1E !ﬂ&%ﬁ’xl RE L i ) cl ai m 40,
wherein the sustal ngg‘ﬂgsus% }fsg daé |ver3;1 sgg'f(g ﬁ?@@ ﬁg{ew h@ta{rgggg%%t | east
one hydr opmbbnmacgoicyhcbluent%at IFseorg s trgbwralkeiegled doen a‘tuphmuacattmcpdie)@tfosml ai m 58,
wherein the at | east osqqlmclSer‘]hydé %Qrbqgl oI X?rge%u%% present in t he sustai ned

rel ease delsﬁrgsreymlcm?ré n Nt of to about 20% by wei ght.
60. Thelosustal ngq reIAeaSEJ rmul.ati on..of c a| m 59 wher ei n the at | east one
meifo Qr

hydr ophobi ¢ pol yiter i's prese 31 atmgtal?ea“%nﬁé‘f g?nﬁ‘gér PERSET Y |‘?/ery systemin

an anount Qbimirdberidg ﬁl%ﬂteﬁh\&lmmnﬂﬁ%emasmﬁieghﬁﬂeas@ﬂ)rﬁnlﬂati&'ﬂﬂef duist ad.ned rel ease
formul ati on of claim58, wherein the hydrophobic polyner is at |east one
conpound sel ect 8. f rfb‘mamaalcldyéleaxel‘drmhnsem ofclpial 40/ mhyteiratekadteinedol ymer, a
pol ymer or GOPO ol %l |vte acryl f(i and r?té},?gryl c acid esters, rein,
a wax, shelP5teaRES W&&%g‘ghgtcgaw%ﬂggf SBIL QNS PYSrORSDICERY st ai ned el ease
formul ati on of 1, wherei.n the a t hyl cell ul ose.
63. Use of the gldst ait RetisPEied Sdeest Symy a3¥I 8&381‘"4(:81 a’.%ﬁﬁegs”‘%?‘e?ﬁé’ “Franuf act ur e
of a nmdi G@mphobf@polpmﬁat prtgendinxat henined utiESE idaigvely Omepainiun Hdound b

jon of claim40, wherein the sustained release

sust ai ned re or,.mul at
f or mul at i orfil 3852?1“1 %?Ovﬁ%%”%gm”g‘sglsﬁ ution rate of about 15%to about 50% by

wei ght 30 oxymgé_pho ec &:];;[a?nred ret?galélg fonnul%uon of ciaim 59, wherein the at least one

hydrophobic polymer is present in the sustained release delivery system in an amount of

about 2% to about 10% by weight.

20 61.  The sustained release formulation of claim 58, wherein the hydrophobic
polymer is at least one compound selected from an alkyi cellulose, a polyviny! acetate
polymer, a polyroer or copolymer derived from acrylic and methacrylic acid esters, zein,

a wax, shellac and a hydrogenated vegetable oil.

62. The sustained release formulation of claim 61, wherein the alkyl cellulose

25  is ethyl cellulose.

63, Use of the sustained release formulation of claim 58 for the manufacture of a

medicament for treating a patient suffering from pain.

64. The sustained reiease formuiaiion of claim 40, wherein the sustained
release formulation has an in vitro dissolution rate of about 15% to about 50% by weight

30  oxymorphone after about 1 hour.
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-31 14 JUN 2006 WO 03/004033 PCT/ US02/ 21403 65. The sustai ned rel EﬁSﬁ,N 3006
formul ati on of claim40, wherein the sustained release formulation has as
in vitroygipseesd i on rate of about 45%to about 80% by wepghtyc\9¥y,gorPhone
after about 4 hours. 66. The sustained rel ease fornul ati on of cl'al m 40
wherein the sustained 5 release fornulation has as in vitro dissolution
rate of at |east about 80% by weight oxynorphone after about 10 hours. 67.
The sustai ned r &P easdhe sistinedtrelene frmulapapacainy 4 whereindberpisiaitedg an out er

t i ! | 8] ast j | a | 0 j
ggf‘y'ﬁgg ‘é"g}?& o oda{tfacRHG! 25GR Bhkd WssERIBE {‘a%ee(?f %Eum%@’scto.am&g ;BB}M\%?@ tChe

he sustai ned rel ease fornulation of "clai

hydr ophobi oxydOrpbohe/after abait dthobkast one conpound sel ected from an al kyl

cel l ul ose, a hydrophobic cellulosic naterial, a polyvinyl acetate polyner, a
pol ymer or copolegner Toé siaainedirdean brmoitibacf gléimc4tpoihdremshessraimedi N, a wax, a

shel | ac and .a hydrogenated vegetaple oil. 69. The sustalned rel ease )
f or nul atsfl onfelgese ‘F‘gl“gqt'é}#aﬁmé?gi”f? HelUHOY RS Ghleast aﬁ%‘ifiﬁﬁ%ﬁ Weightesent on the -
sust ai ned rel@agRohoifiRdbisdut O hé@s.2a wei ght gain fromabout 1 % 15 to about
20% by weight. 70. The sustained release fornulation of claim40, further

conprising an ogyer TEOAkia@d rMBBE Bdrthulafién LIS M AP AlrihBS P RIdeSGDudl | east
one plasticizer. 71. A sustained release fornulation conprising an inner

core and arfodingevhergigdhs otjer CRAEESOMPERGS 3t [sag oo BydsorhokisiPob@eroxy nor phone or
a pharmaceutical ly 20 acceptable salt thereof and the outer coating
conprises at | e&8t ohBe Hy@Hsgiieise (pspripter of ciaim 6 whemintthe hediophebisase

formul afyi 0 ' InA sEiP&eDah Q [ Gt ' | east one
conpound s@ﬁ%ﬁﬁﬁ%ﬁ%&ﬁ%ﬁﬂn (S:elbﬁﬁl bégré, Hgﬁﬁly%rl 8%&%%{@&0 @?tf?‘f” osic

mat eri al , acldbsywinasgrialag pelavieylpetipirmolyer,paofmear coropbyueic phresrylof amlcr yl i ¢ and

et hact yl | G, a6l LA S S Balicuh S8 86,800 A QYdEEagnat ed veget abl e

. e .
oil. 25 73. e 'sustai ned rel'ease’fornul ati o mhereln t he

hydr ophobi ¢ pokymner s t i r r jon to a
wei ght gain fr o%’aboabc %@}0}1 S\%gp%%agggorggl’%ﬁg@&%%]g]h 7.’ %%@ﬁ%ge%édgy h%lul’?ed rel ease
f or mul at i opolyfnec Isgirepeitlon tiharsaimd rdienso tirantacomtd angeightyninferm aoprises at

| east qne gl q{sélﬁévj,%r 3 L75. The sustained release fornulation of claim71,
wher ei n-t hé® Ber- R EEM© further conprises at | east one water sol uble
conpound. - 32 70. The sustained release formulation of claim 40, further comprising an outer

coating, wherein the outer coating comprises at least one plasticizer.

71. A sustained release formulation comprising an inner core and an outer
coating, wherein the inner core comprises oxymorphone or a pharmaceutically

20  acceptable salt thereof and the outer coating comprises at least one hydrophobic polymer.

72.  The sustained release formulation of claim 71, wherein the hydrophobic
polymer is at ieast one compound selected from an alkyl cellulose, a hydrophobic
cellulosic material, a polyvinyl acetate polymer, a polymer or copolymer of acrylic and

methacrylic acid esters, zein, a wax, a shellac and a hydrogenated vegetable oil.

25 73.  The sustained release formulation of claim 71, wherein the hydrophobic
polymer is present on the sustained release formulation to a weight gain from about 1%
to about 20% by weight.
74.  The sustained release formulation of claim 71, wherein the outer coating '
further comprises at least one plasticizer.

30 75.  The sustained release formulation of claim 71, wherein the outer coating

further comprises at least one water soluble compound.
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14 JUN 2006 WO 03/004033 PCT/ US02/ 21403 76.. Use of the sustained rel ease
fornulation of claim71 for the manufacture of a nedicanent for tredfihY2Yo
patient suffering frompain, 77. A sustained release fornulation conprising
from abott %¥%¢83Hpbout 80 ny oxynorphone hydrochl ori de and @¥EHY 80y to
about 360 ng of a sustained release 5 delivery system wherein the sustained
rel ease delivery system conprises about 8. 3%to 41.7% by wei ght | ocust bean
gum about 8. 3%t abUsH ofdlie st¥tainyd wikagghforx@midnad cunt ! fabieutan2@suroofabout
55% by wei qht .dexttrfose_ t.aboutt. 5% %@_.abf_ut 20% by wei ght cal cium sulfate

di hydrate, 'S ASBUET 284182 BRI S I65E 2V 1) 1P28el | Ul ose. 78. The sustai ned

rel ease formulation of claim 77, conprising about 20 ng 10 oxynorphone
hydrochl ori de. 7. Thesststdirngaserfetnaddiontcomnputing from abbutc] @iarpMB0 repnpri si ng
about 160 of sust aj ned. rel iV tem. 80. Th ust ai ned

rel ease fo%lmé)tqiﬂbr?cﬁ ér@ rg?rr‘ﬁicﬁ,dea%ﬁ%rggﬁnrﬁ &O%EX%E?@ é’?%%fqa S”?%i"ggé%ea Bl iver y
syst em chHnpidlisey safiet wBEYnl e siStaidaa adleage daliva Bodyk e ADOGrRRE shivbutBIM% ¢45 about
35% dextrose, _about 10% cal ci um sul fat e di hydrate, and about 5% et hyl

cel | ul ose. 847% PHavelgid{osidat BrBbaul it i 2haubhl-6% Ry e Rt 7nthat st

conpri si ng AauOHi% ko ateRetIMB8y wdizht MS&o&, alBJh%S%Jt%ta_%&l%%l%! gept Hesuml ation
of claim77 for the manufacture of a nedi canent for treatiing a patient

suf fering fydaiesiahirat@@ngaboun2distahpyid 8%reeh b gsitul96r nul ati on conprising from
about 5°'to about 80 gg oxynor phone hydrochl ori de and about 300 ng to about
420 ng of a sust@i nedheeshuziged refradd fpanylatsypnsif ety mwi es @iprisingabeyA0ansed

rel ease;glel | i ses about 8.3%to 41.7% by wei ght | ocust bean
gum ab})ﬁt %&g{%\‘?tﬁ%ghg&l}%&ﬁ% % by wei ght xanthan gum about 20%to about

S5% by vl ot dow s ahayl 1L0cBRAM. ARYRY VoL SRl GRLEH T3S, Sul ate

di hydrate, and about to about 10% et cel lul ose. e Ssus ned
rel ease f orofialsasthimnd cheasd ddlive@Systeonpri si ng about 20 nmg oxynor phone
hydrochl ori de. The sustai ned rel ease fornul ati on of claim 83, conprising
about 360 ng 8%0.of Taesusitiaddwsttasedboadaicalficlsemy7sybtreimthelshs@ioed 2006 WO

03/ 004033 PCTL/ USD2/ ] ' rel f [ f ai m 83,
wher ei n ther%ﬁ%gt%%ﬁéréég)s?%'?g%%ég%é?#@té?é/%zgcgf tgbn%g@ggrrrﬂr ?ioggﬁsgj%égélh%g%}ﬂl’ocust
bean guhi adbout 352 %6xt@ist, laboutdOfh calcium sulfate dihydrate, and about 5% ethyl cellulose.

81. The sustained release formulation of claim 77, further comprising an outer
coating.
82. Use of the sustained release formulation of claim 77 for the manufacture of a

medicament for treating a patient suffering from pain.

20 83. A sustained release formulation comprising from about 5 to about 80 mg
oxymorphone hydrochloride and about 300 mg to about 420 mg of a sustained release
delivery system; wherein the sustained release delivery system comprises about 8.3% to
41.7% by weight locust bean gum, about 8.3% to about 41.7% by weight xanthan gum,
about 20% to about 55% by weight dextrose, about 5% to about 20% by weight calciom

25  sulfate dihydrate, and about 2% to about 10% ethyl ccl!ul‘ose.

84.  The sustained release formulation of claim 83, comprising about 20 mg

oxymorphone hydrochloride.
85.  The sustained release formulation of ctaim 83, compnsing about 360 mg

of a sustained release delivery system.
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about 35% dextrose, about 10% cal ci um sul fate di hydrate, and about 5% et hyl
cel lul ose. 87. The sustained rel ease fornul ati on of claim83, furtherl4JUN2006
conprising an outer 5 coating. 88. Use of the sustained rel ease fornulation
of cl ai MBB/H0e#33t he manufacture of a nedicament for trealChES42/pEIOs ent
suffering from pain.
86. The sustained release formulation of claim 83, wherein the sustained
release delivery system comprises about 25% locust bean gum, about 25% xanthan gum,

about 35% dextrose, about 10% calcium sulfate dihydrate, and about 5% ethyi cellulose.

87.  The sustained release formulation of claim 83, further comprising an outer

5  coating.

88. Use of the sustained release formulation of claim 83 for the manufacture of a

medicament for treating a patient suffering from pain.
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