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centuries, and morphine and its derivatives have been widely used for analgesia for
decades in a variety of clinical pain states.

20 Oxymorphone HCl (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 ml 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 oral immediate release tablet formation of oxymorphone HCI was
marketed. Oxymorphone HCI 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 continuous 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 increases as the required dosing frequency decreases. Non-compliance results in

suboptimal pain control and poor quality of life outcomes. 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
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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 may' 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 mg. “Oxymorphone” includes oxymorphone, metabolites thereof,

derivatives thereof, and/or pharmaceutically acceptable salts thereof. Metabolites of
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car boxy compounds include gums, cellulose ethers, acrylic resins, polyvinyl pyrrolidone, protein-
derived compounds, and mixtures 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 include hydroxyalkyl
celluloses and carboxyalkyl celluloses. Preferred cellulose ethers include hydroxyethyl
celluloses, hydroxypropyl 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.
In some embodiments, the hydrophilic compound is preferably a gum, more preferably a
heteropolysaccharide gum, most preferably a xanthan gum or derivative thereof.

Deriyatives 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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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,
multivalent 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 chloride, magnesium chloride, sodium citrate, sodium acetate,

calcium lactate, magnesium sulfate, sodium fluoride, or mixtures thereof.
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forma ge} IRl IXpdgléQ;?]bsﬁr)éﬁogﬁd}lﬁ& dr@falst:cl'quiadSn aff the &ﬂﬁﬁouhd’sﬁfgaﬁthmtﬂé tﬂe |
conpounds/ agent.s and. the abjlity t or trix havi.ng ge
st rengt h. Thégi' Og} p& Maprxhavig a 3%“#@%3‘&3@38“!%”38%' é’ﬁ‘éﬁgﬂ%
rel ease gel mBéded Xo achiefe m&wwm@l élﬁndtﬂib@ateﬂﬂﬁﬂhiz@dhnhﬁe inbéntiop 8y thecul ar
conmbi nati on of conpounds ( tg e at | east one hydr oghl lic corrpound and
the at |east PAfigularcambination e rﬁ?m@@‘é'}ﬁits (e-grthe pideast °‘}eé’é{§T°P He coRRAuBhARg i ¢

conpound and el 16akt onk ERSLIiAMME @ﬁtl &ﬂh&at%a@tso?rell'lyd}%lﬂgc EAPRRRIShK. thd-R1
exanpl e, hydrophilic_ conpounds , _Xant han have excel | ent

wat er - wi cKki ng!)eaQ‘rQﬁSé?ttqnlssC“\’/ﬁm"@H"&F@UPQ!I'@d)f ore cahydspphilicrompeunds §be-nat i on
of hydr ophi | ixgnf e e%alanmte{mm% h&@&m@{ ShieRpi Cide 81 AR5 | i nki ng

the rigid helical ordered structure of hydr ophi compound (e.g.,
cross- | ilaki fge agrabinationof hydrophilic aenipournss ¢y - matﬂi@imat@mmhlm@)chSher eby act
syner gi sti caly , high
gel strength) L’%‘Pgﬂh r&gﬂﬁh?@ O?degéd Qﬁéu%&?&gﬁﬁ?@ﬁﬁlﬁg Sﬁb‘ﬁﬁ@ é:%/sssyst em
further conprlmkms agane wd/orrmtlemz@rqshlinlmg:m;npOquS) tllﬁtebxemtsynerg)smalimm he art.

Exenpl ary ph ”ﬁ%la%l h%?lhaﬁ“ pegtgé §1fs?1051 y (i gg hﬁ%los?r?%gﬁ%fhar mglln acchari des,

pol yhydric al tRires Frateuti cal
di uents incl ude, Thosusmmm:dlense mhaerglsystdrmﬁtrthseqonﬂ;ex&romse; memcr ose,

T ooty Sl 551 A By SRR O T
wat er - sol ubl @nonBiHethafidesl axeaceﬁa@mes;i pullyKyatsie ,a1c3501§mrmeuesansermfxpmmdt her eof .
The ratio of pggr?nrag&]%ga tdhl(l:e%lts mclL eePc;[r e;[(a?np dr O al:tio&, 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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conpound is generally from about 1:8 to about 8: 1, preferably from about
1:3 to about 3:1. The sustained rel ease delivery systemgenerally

. conpri sesw@\@/Mfo3s0re pharmaceutical diluents in an anbunicPfis3Beis 20% to
about 80% by wei ght, preferably about 35% by weight. In other enbodi nents,

t he sustained rel ease deli very system 30 corrpri ses one or nor e
* phar maceuti c 40%

iluent.s ut 0% by wei ght.
The sustai neg'l“? ﬁej’ldlé%PZ‘S‘t"agf"V WS? mays es?résr%R{)P Q]?eh usmned re[ease e§y g’%@r'?ég one or
nore hydr ophadaiuct gfabyundrsse toﬂbmtmdfhyph@@tcprgfeﬁaylyen sn arayunbef abewt®% v an
anount suff|C|e to sl.ogw t he at i on of th dr.ophi npou
“wi thout di sr By r118%i By Weight. magrg %raby"Bar\/%“b‘g?%@E%‘ﬁés}%&f}aﬁga%%lﬁ%%’q’ t he
hydr ophobi c mllyrmiépn&&yabh)elnphameﬂﬁtolfabduhé%&mntwghned rel ease delivery system
in an amunt of out 5%t abot 20% .. preferably in an anmount
_of about 2% to ﬁxpplf@'%yggpp ym%?'@f%f’mﬁ B\"?g‘ﬁsge ‘am%lﬁt of about
3% to about 7c°éllﬁ1h$se‘éﬁiaﬂﬁbkymetﬁﬂilbdll|uld§@[ ahm@ﬂ@bﬁdblicyceumoﬁanﬁtmul@br of about 5%
by weight. 5 Exenplary hydrophobic paol i/mers i ncl ude al kyl celltieoses (e.qg.,

Cl al kyl cel9qompguanss (€. &a‘?"HB losaacetalp RbEhalatn, Bdsgxypeppiisethycaieipsrabiielaéay | ul osi ¢
materials or poRRERPHAR ﬁcﬂyrgers f{lﬂolyvﬂ%a@&eé@a%lmtﬁwxﬁé@or copolymers

hydr oxypr opyl net hyl cel | uI ose al at e) I'yvi nyl "acetate polyners (e.g.
pol yvi nyl acedesived f5em Aenyhig WOFWW%F% agid eS(E‘ESf)GF‘S)n’\‘é‘I"@S shllaphydrogenstedacr yi i ¢

and/ or rreidﬂa%)ghme B, InERb@IrSs th&€of) 1Th¥‘ﬁ§(ﬁ'§pho§1|3%uyﬁﬁr ,sfa,yéi&@a;ﬂ@t@ﬁ 10
vegetabl e oils, and m'xtures thereof hydr o ymer i s preferably

met hyl  cel | wledulese, ethyhdellwlese| o propyl @ilulsﬁeowre R§@fp lIaUIYGSMPC%’fOéC preferably
ethyl cellulose. The cs.ﬂﬁagmm bRSi szfon% 'ywamhbﬁ;amee With §dlok fiiefe admi xed

with one or nore wettl agents (such as”pol yethoxylated castor oil,
pol yet hoxyl at\ecttillrg/@emgéwaln acpobyationylated castor o8] podiiethoxylhted bydrogenatpd eastod f r om

castor oil, ﬁ&ggﬁﬂﬁédﬁgu% J%orﬂ%hs%r ail? al‘gegmt}i]q[ 895@%%@&0%5'[ or oil) one

or nore Iubrl Ca gnesium stea 'um® stearyl fumarate,
and the Iike)hydmgenmd aastoeoihwhé er morg lehyeadts(sudhns naignesomesteapdtorsadinm,  and/ or

or ovi dos. or al “SR0FUPHEE. PRS- 58 Punais LT BB Pl POt BRI ng 1 rom
about 1 ng t candf® othgr mnymb@&lmdlw ochl oride, 20 preferably from about 5
TS of & sust ai ned IR AIERERRARRALS TRpuRnAoyERE ARy FdrroRRUots g 1o
about 200 g fofm@latsans tehpristhel fedne atsot 0 algity 20/mp ys§restphotie hedrpetddriieabl y about
ég?l Vg? yoél%/ 2t gﬁé';a%lynf%jm gb%luggl rsneg t(():I gllaolu\t/ % Xlg oX?rLgrp onmggr%cﬁlg]r?des gnsdta%l nt%(a rel ease
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% cthyl 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 oxymorphone hydrochloride; 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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conpri ses about 8.3 to about 41.7% | ocust bean gum preferably about 25%

| ocust bean 25 gum about 8.3 to about 41.7% xant han gum preferably about
25% xant hao @widessibout 20 to about 55% dextrose, preferaplost @aovios5%
dextrose; about 5 to about 20%cal cium sulfate dihydrate, preferably about
10% cal cium sul fate di hydrate; and about 2 to 10% ethyl cellul ose,

pref er ably agiihe Q3R ©8lohth 0B 100k oo IS, BERASIRRL P20 RELRUENC | O

provi des oral arned 76l ease so atrons conpri sing
from about | goy; stwuP8B taapoood s pimthee goyngprofedbly abdet, 25%pxanthan girhyabbnom about

5 ng to abou one_h ch j de; and about . 2 t o about
420 ng of a 2030 B S5 B é‘}ééepﬁéﬁ’%{’vyeo‘”“ngf g‘?ﬁ“%eré‘?"é‘?ggﬂ §?°$‘r S S 300

ng to about 4ifaterdihpdrata, wefeiablyabohtl8%eakmindailfaieatihydmyes tahabontd o 10%ef er abl y
about 360 ust ai.n rel ease delivery system where the sustained
rel ease del E&YLCGS'?EDE%R{“C % 55‘3‘@“@8%?‘1}3802/ 21403 conprises about 8.3
to about 41. 7% | oThéusp@freldaba foﬂﬁaﬁtefnabfyxym@pﬁona&%}mmy ofaB@an gum
about 8.3 to about 41. 7cy xant han pr.ef erabl y about, 25% X

ant h
about 20 toaS‘BB'tﬁ“aB’S%" ggsderm 'QPseY"é%ﬁ'I' thay B, der %W'Géﬁ’?]?‘6§épsugbout 5 to

about 20% calcsmymmgsybmﬁh@ Aighelea seblinRh tdledd) bywdPO bt grififlesc gk fetdby sul f at e
di hydrate; and_about to 10% 5 ethyl cellul ose, preferably about 5% et hyl

cel l ul ose. TH®! %s"f%‘%ﬂs ay E%%W%‘Fﬁﬂ?‘%l%ﬁgy%wtﬂww&mne are preferably

orally adm nistrgahd Qistkd fb1AQSRUQery @Ym ﬁatth@&iinp%‘ihﬁﬁk Jre iRRntibPmagxanpl e,
tabl ets, capsules conprisin pluralit granul es, sublingual tablets,

powders, or @F&FaMEd DY Bﬁ’g@#gﬂﬁ“}'or Ve Igrasy tlonrﬁéfofeébff PHSORIPH an ent eri ¢
coating or a hyrq{a%miuycac&game%gn thtfRof RGdRdSHRLRGNE @Arﬁ%aanp.%hy ¥Efeyd System

in the corrp05|t| ons of ‘the invention may be prepared by dry g@anul ation or
wet granul at itegsthepley maesgtoméra@sasytmhrpmwﬁep@duce;ﬂnaipm@élqtpr@am yn ieanept abl e

sal t 1 her oo ek uAFlonlut U8 dolen QIR BT BmARRCL et hor BV an

aggl onerati off techni que to pro e pro t wet
granul at ilén tagenitss pharmacentical dibrepsnatiomic (:l@ssglmkmmmppmdm twdm@hqiﬁmnds

C o e P gbReRAREY e AR ERIRH LA AR S SR ANLAIGEARERL ! "1 "0

corrpounds arée m xe
n})l st enled vv: Mart]em,lrmop)qlenmryeoll glgcwrdSal(cemg 19 promemonmmpWamhngi igcol , I
cero al coho 0 subsequent
oY ear Crhe o Tiagenl aRdi e frds ARy & AR TR Bn A e eaR PRRECHS 1t |
granul es of ighaulssisf e ARdinke rdaseddiotly\sgstym sYkdredfter, Theauasihédatleasehe
sust ai nng rel.ease 20 deli verx&@éat emis. mxed.in the desi r&d amounts with
P f

t he oxy ph(‘j‘ﬁ‘é"eb‘fsyt“l"rg‘ 15 BHE ‘fﬁ“&%?’F‘f}""é%‘&’é’b‘r“&Bf"@“%‘B‘i"f"ePﬁ Feof and,
optionally, o@R@mateulitdl ad&piablRGaldRitbBandOéRionally, 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 um to
about 400 pm, preferably from about 185 pum to about 265 um. The average density of
the granulated composition is from about 0.3 g/ml to about 0.8 g/ml, 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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or nore lubricants, one or nore buffering agents, one or nore coloring
agents, or other conventional ingredients, to produce a granul ated

. conposi ti @ o3hoszsust ai ned rel ease delivery system and thg9pQo8RifHoNne may
be bl ended with, for exanple, a high shear 25 m xer. The oxynorphone is

preferably finely and honogeneously dispersed in the sustained release

“delivery systgim e Lt ' ampunt. sufficient to
make a uni form bgtch ofﬁt&g{fféfga,r&%gy glﬁjt%jtaléeg?ggm OPV o&?}é %'fullar%'é‘m? he gom
convent i onal 3bewddde pbmit4@ghatce t abl eting machi ne at normal conpression

pressures, i.e., 0-16, 000 psi . _The m xture shoul d not be
_conpressed to a pg‘f})ﬁ{“&“\/ﬁ’é"g’g"‘t‘%‘gsr g]gi'%‘%s“b nspé(():]‘hlﬁ(geﬁtsus&'?ﬁdirﬁlﬁ"fsf GoORHEAVER
hydr ati on updnn@xpmsumgrising biyoneirgtene diteephasngacagizalhpacéptdtte siltzieref. Fdre

granul at ed. conposition is from about 50 pmto bout 400 pm preferably
Do about> 2 aRle} e oketord B oy ioriink B AR fecyxay See Bt S 11 el
conposi ti on itherbofamyse@uite®with @/sudtaitied releae fil) whicl/ Whon eRFoRhre kdljuydsf r om
about 0.5 g/m] to gbout 0.7 g/m.. H'Bhe tablast fornmed fromthe granul ati ons
are general | yEEUBE G2 BYREYS opie/heimeropticaltysecepiabls sak Bgeeogirem ‘l%m 8 kg
har dness. Theitavetag rhickow of the granul ations are from about 25 to about
40 g/ sec; In other enbodtiLO ents, the jnvention provides sustained rel ease
coatings over an I} ARemRogiRent ShustaingirelsasFrortNsGRBPESes At lepshpneatatdlt i cal | y

accept abl ® sahgoldbredcRpound-Orhe v&tammb@,coﬁ]fa&nhwafepdgryea PoRhébRé NY
oxynor phone or a pharnmaceutically acceptable salt thereof nay be coated

with a sust ai RS el BHErenhpbic Rplyesr maybsthe samsas cediffsrens femehs, rel eases
the oxynor phmyarogﬁosibﬁolgfg@rmlg@muﬁé §idtain¥d RIEGENIADLP sfs?c'n{._mgfpr from the

core at a sustained ra n one enbodi ment, the” sustaine | ease coating
conpri ses at hydeghobihrolymers incluglg alkiikesilvipies (eorPawaticy] cetlubpsesat er i nsol ubl e

conpound is r i r e . j | ymer may
be the same e toranpyieultic); QRO Bl endil pElllose MR F ARIRRAG PR, Y11C
sust ai nedly elceHylesechsttatg @hthalgigshysinaxyEropyipiethylcelltigsd pbibhlated, polyeinyineewmtei ncl ude

al kyl cel | ul - . cel.l S car boxynet hyl cel | ul ose),

ot her hydr opﬂ%gﬁ%e(‘sg el%ré’f’%ingi %é#teerpﬁlg]a}sﬂcg’rpﬁ(r)nr?ﬁsocﬁr?a%gi{'ge.rﬁsé,/"vfglrr8'5'l | ul ose
acet at e pht hacntie andigumashacpriicpyidrestetsyiere WMaxdsdaenepdrtib adraik @ye, wigofayty i ny |
acetate poly lvvinyl at.e t hal at S Or .

copol yners déiﬁEl% \i}éé)( ?l}egérlﬁ’ hgcci:)r? %// "ia{(‘%xéﬁ%faﬁe Or"rl%‘taﬁggr’x ‘leﬁg?ﬁtz?f’goléétmg?@?h?é‘i n,
waxes (al one polymenisguleferablyr methyltdellilaget sthylakihibdyelos propgiftelldlage, mbigdr ogenat ed
veget abl e, i

veget 2Bl eup! | TR R D A SPASBL B e o
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 triethy] 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, hydroxypropylmethylcelluloses, or mixtures
thereof. The sustained release coating may comprise at least one water soluble
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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20 preferably ethyl cellul ose. The sustained rel ease formul ati ons of the
I nvention may be coated with a water insol uble conpound to a weight gain

from abouolostopsoabout 20% by wei ght. The sustai ned rel eapeTA®dbhilgs: My
further conprise at |east one plasticizer such as triethyl citrate,

di butyl phthal ate, propyl ene glycol, polyet hyI ene glycol, or mxtures 25

thereof. The s atl n ontajn at. | east one water

sol ubl e conpdhi ed5 mz"&%ﬁ"xﬁgp ﬁeﬁ/? igS) g’rh g%yaﬁgﬁglgas(gone $Bhetodtbing SR

hydr oxypr opyIExemhlybdahdmg a8 include hydfbxupaﬂ)ylrﬂdll@ﬂ&ﬁfllose'ﬁhﬁxetﬁiral ned rel ease
se at | ea und in unt from

coating may c one vvat 0 an
Chout "Toiry SRRRIEGE BenisSrhite opeRifling GURSS ThOBh o bR R B by
wei ght. 30 Theads bg tanpredingeheaatlaoaby ognpreginga pawaérlceﬁhph?ngb Ihe oxym)rpgone
core by prayin n aqueous di s on of the water insoluble conpoun
onto the gxyrﬁ% g"@ﬁ@‘e"g&"’é’% ‘E’WE‘[?FW&'?B’ glbthereeby be a granul at ed
conposi tion mide Irf @her@xAdOWhRnts e cdﬂﬁ@bsnﬁbns%inpﬁhﬂ@bﬂ)ﬁdrﬂﬂn@f)r'rfn xed powders
of oxynmorphone and at | east one binding agent; é coating an inert bead

f

wi t h oxynor pda@aggiticalty qceeavsatbleéaléﬂﬁ{eﬁﬁﬁm sysfained refsasesipliveny s§e0B2904033

PCT/ US02/ 214Q8scris@RrQR afd (BB A sRANHES rS1ee c%bﬁ?%m&%e iat lsgast one
spheroni zi ng agent. Exerrpl ary binding agents inc

hydr oxypr opy IOt e PANENSS. SicompEsitians COPRIsINgsHYmerhoReRy aphammaseuticdiyude

mi crocryspal |ab(9:’§ta5@|s!alU1h91%6§and-£r§§stélﬁéheﬂéle§s@rd@lnrﬁ?)y sﬁ@maast&mrﬁkd héf&qearpy
conpressing the (granu es or by conpressing a powder conprising 5

oXynor phone GPatechwithp Aydierhebicipebimey; ag deserphediiiersins dn §tlli otheregtbodimentst ther
erhod Ment' s, cbRBostNR AR GABBALR A pREHIDLRBAR Ge Bl SRPHEABEGH | C2l 1Y

acceptabl e salt thereo al ne y system as
descri bed herehsiined releawalcbdrnystimaasdesirived befeinedreesaeedogtit anreglerias descri bed

et el 10 Scbhdns, SEELc RO IR0 a0 ARIRBSbUARS EATRL b e,

oxynor phone or arnaceuti ca et eot
sust ai ned5r elpeblsmyﬂeémtvphtyalstyshtﬂhacr)dls acidsopquaw sheleei n, are coated with a
hydr ophobi ¢ po herei n di rents, the

conposi tions éd“ﬁﬁp r%py?metgﬁg%los%sé'ﬁg"% cenu' % “ﬁ%‘%‘%ﬂﬂ‘%h % )9r Q&’@%rﬁi abl e salt

t her eof and tlare:xﬂshmnﬂeﬁer ethgerdekhe\cempostmts e@mpmmsmbiphmi drarein, are
coated with a terl coat i ace ht hal at e,

hydr oxypr opy PIRTRETEEAMGRSRLO e e eEh Sasalnrd S A dabiersBatehenal at e,

net hacryl i c aieiceibedipdiy, i coatel &ithatydrophtbicopoymicd s ldeRtibad ieedin, uhese

succi nat ceI | ul ose acetate trinelliate, .or. m xtures thereof. In still

other e futheg coaadawi BT FORNEE-@S AperiRgd-isreiny IRarypfdheerppodiments

described herein, the compositions comprising oxymorphone or a pharmaceutically
acceptable salt thereof and a sustained release 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
afnount 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 present 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 controlled rate so that therapeutically beneficial blood levels (but below

toxic levels) of the oxymorphone or pharmaceutically acceptable salt thereof are
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pharmaceutically acceptable salt thereof and a sustained rel ease delivery
system as described herein, are coated with a hydrophobi c polyner, as

. descri bedwhkassaiogpszand 20 further coated with an enteric coatf/ g 2863
described herein. In any of the enbodi nents described herein, the

conposi tions conprising oxynor phone or a pharmaceutically acceptable salt
- thereof and a _sustained rel ea ste s ,descri bed herein, may
optionally be™26 §fne Overtaﬂeéte?@'glp (Tf% Céﬁf fuﬁ \Xﬁlr%’f"fls ‘X/""Bﬁlcénﬁﬁh ed above
or beneath tdsquqﬂiom xreddmmismaﬁnfanbmpurﬂbnfﬁaemnoblmaﬁﬂmﬁheaxhyydmdpdnobl c

coating, and/or ve or .25 beneath the i,c coatin ef.err
_hydrophilic c%eé‘to?ﬁggmﬁ’c?ﬁea?raglé ag‘?’r&}grh&’(')?b‘f %PHW g pgqugély fefﬁé’ef'ﬂ‘il/entl on
provi des net hefbolitaR hbiire &d abagt Mdﬂrsb}l‘hadmmfbrﬁﬁoﬂébﬁkgmibﬂ réltdseofal 308id anount of
t he sustaiped, rel ease for rrutlt tjons. of oxy %hone to a_patient in need

_thereof. Ah efasageiPirialions pk the wvention may AF admintsiersdnte 1@ BuplimE ad®e al | pain

or to allevi agefedBly dhCe Hratwice(dail £ moré ﬁé&%lmee BaiyD The PRiAMAS bk thihdi@o Pai n
pr esent prl or to adnministration of oxynor phone sust ai ned rel ease

f or mul at i on) . MOdsEAE K seude. 2ad éd’é"eferah’é%c‘@ﬁe{? S@cVﬁ@ Ths DB M3 Op acuds or

phar maceut i calyrdnhi@ChRfamthsy alsloclabanam for éxal’nﬁJl@@ﬁi%Qr In'ft@imrﬁlnl@ distRedrul ation
at a controlled rate so that therapeutlca y beneficial blood I'evel's (but

bel ow toxic infegiens) susgical raummasyaesidgpiakitaumas pinsteatieis Tha pajienicraydeanl e sal t
t her eof ajg g,gmmggagg@ggngmﬁgg%é@&bfy%umqg| ntai ned over an extended

period of time. The sustalned reélease formulations of oxynorphone are
admi ni stered in ardngetaimemingingnts, mn ary) irgdebtéopiof the gyminarphene systaiesd ended

period of ting, F&ﬁgiﬁﬁhﬁ%i‘aﬁﬁp&%t fb&;ﬁul%@o%ﬁf%as@%@&%?ﬂuiﬁ@F}% preferably

for a period out ours to out e oxynor phone
sust ai ned reIe!asmedJrdﬂasasﬁormda@ﬂdwagmdfgg}snmfowmwdwéroplﬁlllc bel mawvefiomon may be

S‘? 2} glr ZE)Ie;/ eg n gglcl(lj Eah%lo];()(')rlnjﬁrﬁﬂonrges reﬂaase%y ’I'he Pwe(?lfmrg q’? l?hey %mg;%tenx%gusze% regl\llcgllpg i’ an (roDr g

pr ef er abl ¥5 rmttielballkelemsuy Sélhelfm'mufﬁlnen prai provides tipcbuagaricg nedessanyhto alvve the gake pai n
may be associ ated cancer seases

i nfecti ons, st"@'lxé‘\ghoﬁt P&Jf?&%omag@?"géé‘r‘ﬁtglp"fvfdﬁ&ﬁgév %ﬁ’”‘&g%g" PEHPYPIYE: The
pati ent may bEhestydidphidioinaedx, tmrs&‘e@f ahicy isalepandemlupomihe sizpofhesddihal a human.

In certain enpodi nents, n or tion f t he ox hone _sust ai ned
ol ase T or BN i SN B e b e ST APH IR R GRBRE ST M es: | ol
fluids, the sushaiSifs thedgareptoné Mdisptrisethugidubthd Ashm@Rtisn taad f or m a
hydroph| lic gel matrix from which the oxynorphone is rel eased. The

swel 1ing &f tepesgaentiydhropghoutthe gl "&a“?’@o‘h‘t"ﬂ‘ﬁ%'ﬁ amQuALpf pRymMesphqpe qarhs ty of the
fornul ati on apafde¢ dSirhd R vivd By ARG DR 6EGEAEYoflthe GltdrPortionSofdrd

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 (e.g., xanthan gum), is such that the
components are considered to be self-buffering agents which are substantially insensitive
to the solubility of the oxymorphone and the pH changes along the length of the
gastrointestinal tract. Moreover, the chemistry of the components is believed to be
similar 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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matrix to float on the stomach contents to provide a slow delivery of the
oxynor phone. The hydrophilic matrix, the size of which is dependent upon

the size whdshesdsi ginal formrulation, can swell consi der ggrysapgifpgcone
obstructed near the opening of the pylorus. Since the oxynorphone is
di spersed throughout the formulation (and 20 consequently throughout the

gel matrix), a coRgLand Fmﬂmon%ﬁsc@&/c{%;op%ﬁaggya%wamucro?aldﬁ&%gr@%éﬂewi t

time in vivo by dispersion or erosion o out'er portions o

hydr ophi | i ¢ ¢a¢ maehapissas by waich thecestainedisieasefemnulationhoft thesingeritioprgarny interact
remai ni ng bouy; Nt 1 bk i al.l

oxynor phone %‘%Fé@ggéﬁ 8??1“1%%&;?%&2'%%%% ﬁ%%gm%rﬁlgd%%géndsg {rf/tteg) certain
of the conpondehveay of the heym&@phdner nul ati on, such as the hydrophilic conpound

(e.g., xanthan gu is such t t he nt onsidered to be

sel f-buffeting agerarlll"t“:’sn W%ﬁygggégﬁ’g?dgﬁ@%ﬁ{} qa'ﬁe:% sﬁ {i‘\’/cé’rpofage e

sol ubi | ity ofrefefeacobeyein irpinosnciredy) tthé histajied cdleuag fsmalatisrg of the invemgrinh of t he
gastrointestinal .tract. reover, t cheyj str t he conponents is

ol | eved to HAMDGRIT droE5 TR LS S LA 0% Do S S HRRBE g uch as
pol ycar bophi lafteMiB6urdboach3esio\aboi 180Gy weaght 3k Einétpldne afiéret Houfs, MMdcst Bdast

delivery systens. us, .the sustained release_ fornulatjon can | oosely
interact wit I‘f’%f"r'fego%Jh@i Yieight OFWBO‘BS%'FF‘ Fhﬁ)elﬁcl"fsnérlhef'f dikga dvf"ﬁé‘g?ﬁfl provi de

anot her npyle dhyrav@iigids af hOsEtadiel rdléseforhuld@érs o the idlentidhempbemddpiane i s
achieved. -11 WO 03/004033 PCT/ USQ2/ 21403 | The two, phenonenon di scussed
above ( buoyartsiPEMYtuFRS Ob onecH &rqrs difisieptwater insojubls andios waler slyRle GAMRRHASSH t he

sust ai ned r el gaglifQédiplatdiRRs _vé}%ing iR chiBMRN dfQRe susRinbdfeRiagCilm, Welulinghe
mucin and fluids of the gastrointestinal tract and provide a constant rate

of delivery RspViding refsassrBegifingconmpoppdsiin the£etngqand(er bproptdingedur e Dr ug

Rel ease USP 23:LibO6R% BROFhSEE QYing €f erence herein in its entirety), the
sustai ned rel'ease fornmulations of the invention exhibit an in vitro

di ssol uti bn rate o¥heasdministerod ergllywnatieBDts Bystaiedgelease foymplapensioé theaf t er 1
hour, about %. t: I ol s, and at
u u 41%%9}18@ é‘:\ﬁl\}e‘?qﬂ tﬁ§9ﬁ’PoQ?’¥§‘r’ig'wngha9 i ‘%Oe'gg Bfaicfpﬁfwé 1YOES

| east about ght oxy hone after eilnvitro and in
vivo rel ease dxymoiphprerecenis stithinsabotit 2 thebamy §thaum efferradiniagtratioro (bntheat i ons of

t he invention ) | Il usi;ng. mext.u 0 e di f.fer ent
wat er insolu bquéﬁ Paét’P\ % f 81?% \g\g%'!érﬁg%"g Iauggeg’lcgégfré%‘t'ptd %J nas Pé touag :Slht3r4(:ll’ ?Fﬁ[s ’earng r(n{) thd
pl asti ci zer s, reladveyoxyenotpghend bibavailatslity df abbine). S wsibautrieccomphared saarf orhliy

or ovi di ng?ph< SRS P RG Dhe! SaRBgre e oo, andior By

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 therapeutically
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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15 When adm nistered orally to patients the sustained rel ease formul ations
of the invention exhibit the following in vivo characteristics:.(a) a peak
. pl asma | ey o3mbs039XyNor phone occurs within about 2 to aboq;cﬁuy,g}ﬂﬁnafter
adm nistration; (b) the duration of the oxynorphone anal gesic effect is
about 8 to about 24 hours and (c) the relative oxynorphone
'-bioavailabilllg 2 05to about 1.5 conpared to an orally 20

adm ni st ered ’éj"épffs t| on of oxynorphone. Wile the conmpositions of the
i nventi on may be admsustameded:aeesdehhﬁysmmsawc preparpdisy drpbinding adntitannpound
in the rrethodsdscrlbed her e used in ination wth

_one or nore BB N DU, © %F@Wﬁﬁ%dfw%[)aée taﬂ%‘?eé‘ﬁgift'f‘égﬁhfpee ffective

agai nst pain. masd@mulamv&iﬁtsmeﬁmad Wslpﬁpwdmpmmﬁmgtetmbemldsswcmrrpr| si ng
one or rmre ontal rs filled with one or nore of the cony ;:ltions of the
i nvention.? C‘?PP’ts ﬁ’&y""“’f"ﬁ% ehogpers/ynRstlesethe fIREY Wahaddad todht P Blendefhpounds

known in the ixturé, An® BrahN@e@ R hothéd I nfinu@s. | PrielgritRilaefvasthePavidd, toamdm
instructions for use, Exanples 30 The follow ng exanples are for purposes

of illustrati@essemiyinghaf laeréhq@oqbovtdtO%%welghtoTh‘? grapulatipa vas dhsa neﬁ ec{ he
appended cl ai f@ng 2057 sNQ B3 qq%é@é&@@]édd%@@&%%ﬁ%m.@fﬁ@a}ehﬁ&din?me g2 Two

sust ai ned rel ease delivery systens meraégrepare dry bl endi ng xant han

gum | ocust bean gum calciumsulfate lﬁdrate and dextrose in a high

speed m xed/ grjgyulat for tes. A St prgpared by Jixi ng

S PN ALl e VP AL

slurry was adde(Ext:tpletnhe dry bl ended mxture, an(%granul at ed% or arot her 3

m nutes. The gr UI qpL o e fremdried—to OSES un nmgyjof | ess
B T o,

t han about 10% lation mllle a 20 nmesh
screen. The rel ap(anuﬁnqmanNFti es of the ingredi enztsso are |li stemj() n Table 1.

Table 1 Sustair Rete DetTvery—SystenrExanpt Ex npl e ExcTipi ent %
% Locust Bean éﬁ’ﬂi eBSBs 0 30 0 Xanthan loum 30 25 d‘ﬁODexuose, UsP

35.0 40.0 Cal gicamioulstimite Dibiyasaes, e, NF 10, 0 0.1@.0 0.0
Ethylcellulose, NF 50 0.0
Alcohol, SD3A (Anhydrous)’ (10" (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 Example 1. The quantities

15  of ingredients per tablet are listed in Table 2.
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Et hyl cel | ul ose,
100.0 100.0 10 1. Volatile,

NF 5.0 0.0 Al cohol,

SD3A ( Anhydrous)'
renmoved during processing Exanples 3 to 7 A

(10)

(20.0)"

Tot al

seri es ofwigaleeioszcontai ning different anounts of oxynorphgieudwdi@esh! ori de
were prepared using the sustained rel ease delivery systemof Exanple 1. The

gquantities 15

of

ingredients per tablet are listed in Table 2.
03/ 004033 PCT/ US02/21 t03 Table 2 EX.3 Bgfe

ffe £
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5 Ex. 6 Ex. 7 Conponent ny

ng ng ng ng Oxymorphone HCA, USP 5 10 20 Sust ai ned rel ease delivery
system 160 160|160 160 160 Silicified nE,cBocrmtal |m@52352(15 >Qx21) 20
cel l ul ose, N. F—Sodiunrstearyl—fumarate;—NF22—2 2—Tfotat—wergitt] 187 192
202 222 262 OPSPRRYEEM (col ored) 7.48 |7. 6% 8 l0g™8 8 % 4B m@P (f
(clear) 0.94 0 @ﬁy;ﬁorgﬂonkﬂdl (115131 Exanpl es 8 and09 Twpobat chgs| ofot abl et s
wer e prepared descr oed—above xang(g 1% ST 5—the ldb.ai ned
rel ease delivef “Sé‘\}%"ldéﬁlF%?Fdﬁﬁéﬁtﬁyé‘eT é chiffhs| 1 88%r| 268d] t¥0 br ovi de
relatively fas sﬁ,umeahr@dcryggmﬁese t hg otjdoer |[bapoh Wwaof of npd ategdpt p
provi de rel at|y&iuoseNop sust ai ned rellease. Qonposiftions pf the tablets are
shown in Tabl e[3: ﬁamc"maulcomrrplc stowrelease—fapt—t ease
| ngredi ents ngl Sedivmsteary) fumarats. NFocy mdr phtne |HO2 USP 20 P02 Slisai hed
Rel ease Del i vet Yotahwéighn 360 160 Siliqifiggd N crezcrysted || m2220 230
Cel I ul ose, NF
OPADRY® (colored) 7.48 7.68 8.08 | 8.88 | 1048
OPADRY® (clear) 0.94 0.96 1.01 1.11 | 1.31
Examples 8 and 9
Two batches of tablets were prepared as described above for Examples 1-7, using
5 the sustained release 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/tablet mg/tablet
Oxymorphone HCl, 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 vitro 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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Sodi um

stearyl

f umar at e,

NF 4 2 Coating (color) 12.12 12.12 Tot al
416. 12 214.12 10 The tables of Exanples 8 and 9 were tested for

. rel ease ryigzaeaasding to

wei ght

in vitro
USP Procedure Drug Rel ease USP p¢dyusbheidosesul ts

are shown in Table 4. Table 4 Tine (hr) Exanple 8 Exanple 9 slow rel ease
fast release 0.5 18.8% 21.3%-14 WO 03/ 004033 PCT/ US02/ 21403 1 27.8%
£ 32.3% 2 40. 5% A7 4% 3 5029585% §s 19656699564 q7/:s BWO 70. 2%
78.6% 8 79.0%86.0% 10 85.3% 90. 6% ?Lé %9. 8% 93/4% ééfé i ni cal
Study A clinicpl study2was confucted tmj%) asses$ the ravavi ve

bi oavai | abi | i t y(rate and—extent—of t},pl o) ¢f oxXyngrpione sust ai ned
_release (20 ng)_(fast Telease r oul atg(gﬁ" 5 of Exanple e}§3- ‘onpar to oral
sol ution oxym)rphone (10 rrg) uhder fassga,d%conditions, (3)39%0 assesp the
rel ative bi oavaitabrtrty of —oxynorphong sustarmed reteas \5 0—T1g) npar ed
_to oral solutipn oxynotphone (10 nm) uﬁ‘ﬂz fed conditiong ?"3) to apsess
the relative pi oavai | @bi |i ty bf oxynor@bmne sust ai ned raB@&se (20 py) fed
conpared to oRynorphopesustained retea 2 (20g)fasteyg Ay t0 assess
the relative bjoavailability 10 of oral>%8l ution oxynor o%ér? ’ fed ar ed
to oral solutipn oxyrrqophone fasted, agglag5) to assess t9b6%r el ativa safety
and tol erabi |l i pyof—sustatrned—tetease ot phone (20 ng) nder—fed and
fasted conditipns. Thil¢ study had a sﬁ%g@-center open- |36§ ytically

bl i nded,

10

15

20

25

random zed,
Treatnment A a
followwng a 1

four-way crossover design.
d B ﬁalhggpﬁﬂ ahs[t{ﬁ Yast. Subjects

A clinical study was conducted to (1) assess the relative bioavailability (rate and
extent of absorption) of oxymorphone sustained release (20 mg) (fast release formulation
of Example 9) compared to oral solution oxymorphone (10 mg) under fasted conditions,
(2) to assess the relative bioavailability of oxymorphone sustained 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
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
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

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.

Subjects randomized to Treatment A received a single oral dose of one 20 mg
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random zed to Treatnment B and Treatnment D, as described below, were in the
fed state, having had a high fat neal, conpleted ten mnutes prior to
dosi ng. TWwer@emssza 14-day washout interval between the fpUiyH95EI03

adm ni strations. The subjects were confined to the clinic during each
study period. Subjects assigned to receive Treatnent A and 20 Treatnent B

ver e di schar gadmbibhd feainkd ﬁiegsqublaq%{keﬁ »{imléhgmg ragwatlaﬁaffeﬁ? ff%usurrmﬁgdur' es,

and subjects assigned to receive Ireatnment C and Treat nen wer e
di schar ged f rRsAPd-haubjectsirandomined BuYreatnfent B apived a siegl@orahdnse opong@0dg es. On

Day | of eac REG i . t atnment s:
Treat nents Arbé‘gglggﬁ\?veréhg eé)%&#%%%ﬁ%ﬁ%%&é@%?ﬁﬁ% g%eﬁggm&g%graﬁ{rgbl ets. 25
Subj ect s randtandardided bigiifatatealent A received a single oral dose of one 20 ng
-15 WD 03/004033 RCT/ 21. 403 nmor phon ust ai ne | gase tabl et

50 O?atr%vi\gtqszé an werea%ngﬁgoqeg-%@. sofu 1011S Ellsgglf géﬁ?l

taken with 240 m er after i'ng peé ects
random zed t dnjécteantiPemitvids. rSnbicy eshdamived gl Freamaht Clreseveaf a sipde &l doge of

oxynor phone syst ajned,.rel ease tabl et taken w th 0 m of ter 10.m nutes
orTer B oot ariiabée, aDisRyop ynepgtufion R 4ol vl s B s
oxynor phone Hferiod o$ubjdcaiasndohitded td Teatight reckived® L Singld ochDddik oF/10Bg. Subj ect s
random zed to Treatnment C received a sj e oral se of 10 ng (6.7 m)
oxynor phone <817 TH} BHMPEREYF SpfYign 2 6“%‘4‘2?‘1 %?é‘?’at%{ﬂ@é?'"'ﬁe Behdur fasting
period. Subj etdndardizedinigh-ZRehehl0 Treatment D received a single oral dose of
f water 10 m nutes

10 mg (6. 7m ) oxynorphone sol ytion taken with 240 mni

after a 10 standafdﬁ"?@ﬂfoﬁl'@ € pupyeChg¥are e'}EPI{"m‘%p‘eéF‘dQ’S‘“ﬁg‘ﬂ gnbissisiceppleteder e
enrol l ed in thestsdy dhe nAkl ageof SheHuBjeéts waOIPYealksqehngd bE193hiddih 38TarsiTRRN age
of the subjects was 27 %/sggrs (ran%g of 19 through 38 years),

th
hei ght of themeanbpightef tigsubisys gas ot inshes(pgreofd tehropsh H-Q)U‘ﬁws)ig?@g‘gﬁghes),
and the meannyRiveidht 6f thé Afbjee4hiB 650 PBEshdd GEndd 1n¢.urmq§ugﬁzl®a@epo&.4d%>.01ﬂehr ough

202. 0 pounds). The 15 subjects were not to consune any al cohol -, caffeine-,
or xant hi Re- cYpiegtt HPTEgIOF 95aRSUBI anpalgehokgeatfeinsr, opankng-conginieg fopds arecei vi ng
study nedi Catﬂeoaaée‘g'?or%%@m%&)l'lgﬁ’toP&Efvﬂ%'stud?'r%ﬁﬁgﬁﬁ BELLh §@dPperidicot | ne and
tobacco free for at least 6 nonths pritor to enrolling in ‘the study. In
addi ti on, oveYubiehis weptatbe nicotiti and tabaees fige fer ap leastibmantis priotiyesroflitigan t o
dosi ng and duyy/| L rescring i edi [ . . al.| oned 14
days prior tgﬁé %%2@??\%&%8\%6% ‘ﬂ"é‘h‘&gﬁé‘g‘gfﬁggg &%«Igporsﬂﬁ%[}égaﬁasﬁ "Pg'!oscr eened
wi t hin 14 daydsipg awd durimg stietsthdy e Rresdriptiem mediddions sereaenallogep 6 dgdprier toncl uded

nedi cal Iﬂost Oc{o¥ihg Qrb&'édn%%ltheesﬁ%g]: nation (height, weight,

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 upright 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 overnight fast. On Day 1, 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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frame size, vital signs, and ECG, and clinical |aboratory tests

(hemat ol ogy, serum chem stry, urinalysis, HV anti body screen, Hepatitis B
. surface agfd @ansssreen, Hepatitis 25 C antibody screen, angtrysghens for
cannabi noids). During the study, the subjects were to remain in an upright
position (sitting or standing) for 4 hours after the study drug was

2T i sUer e AL AR BSLE DESCHndh o190 SnPURARSE1 08 Sull SndRciose.

Buring the st'l he su S Were not a engage in any strenuous
activity. 30 @Jma@o@rs Ar@pd“ma@merttB re¢eéved laispdck abl*ﬂOOI@e [@vénl ng prior to each
dosi ng. The subje é&& Day 1,

subj ects random zg\lc;jl s'gﬁ}ﬁglatﬁ] %Z Jé’;ﬁﬁm glg%tl Ef:eé{?‘gezh“'% hi gh- fat

“breakfast wi tiespiraBon, lanml@mpsra;ura)mndt@l@dsﬁ%werﬁ\asac!ssadmtahaﬂlﬁd@ummt0§chedu| e
was then ipnitiated th | hour S postdose,
1‘5;‘°¢1.§‘he.9g‘“ e g J‘ aﬁ%co%\é)ﬁztlgl? 3% gl%ﬁ §er}far &9 N§in édlqab({;'

.andasna s-16V\D
03/ 004033 PCTédalEi@ﬁérQ(hérﬁﬂologﬁ|stnua1toehe|mwtry hirinalesik)fand &2 baef [hggi€al exammuodtiont 1200,

d di t_1800. S t d to T A B
ocei ved a Stk PHOSTRR B EAPoEo FL ek Eot AL 1 goRB S SOCFRD ang

consi sting of pdo@OButjEctsSwert thstrigdiddsie informethpistudy ploRiciaapdd/bempes af anye) , and
12-| ead ECG V\%e assessed at t(lgglﬁl hour point of 5 each check-in period

and at the co¥Ft FYsRtsShat gcpuped,dyringdhe SIAYt i ni cal | aboratory eval uation

(hemat ol ogy, ser UrB]GJitﬁd'ihl?le@Yl mWemaéansusd d@n@ eacmatud@fpe@dswmmi ho@kam nat i on
were perforned at the - each check-

conpl eti on of (Presesedcanf at el 63 2 §u‘ﬂ)j eé*t% ‘9&9‘?914 ﬁ er :J%C;)‘k é@ 3% aqdﬁttgé'f’?ﬁst he

study physi ci gy asd/py saﬂ'lﬁe'?ﬁt%r e@ﬁYand@ﬂ%ﬂ%ﬁI‘r@é’tﬁn@ﬁt% et re eI, EBlo6Ir | NQ
the study. 10 Bl ood sanples n{ were col l ected during each stud¥ perl od

at the 0 hoursamplasddadeyere acﬁlwa@ dms eagh stydymperiod atghe Qjhous (predose, and g

16, 20, 24, 3§95 3fs5 038% 4&shpyISys, @033&,52'%3@ 1018, Wﬁ@'ﬁﬁ)md‘who%ﬁtﬂoﬁcts
random zed to Tr'eatment 'A"and 'Treatnent 'B. Bl ood les (7 M) were

col | ect ed18lur flosg (@a@mp?slféysupm'is candemizedh o Treximant G rmd epsmgnt Dyfyjtogal of 0 25,
0.5, 0.75, 1, 7 . , 20, and 36
S&blggd a%lfée’s é§60 n§l% fgr sutgect J%regc(l:r?\gn ?’ilg'hn&gt% ZnJo% fozltﬁ'u Qnﬁl 512;,.

hours post 15 dose eat rrent C and
Treat nent D. Pasroa ailmpdﬂs Wmebﬂmbxeﬂmﬁfésat'@smd then figgen %u?ﬁ°§c%“d\hé?% dr awn

during the st anal ysis. Plasma sanpl es were separated by
centrifugati oﬁg%" g{'ltagga&g?rozen at -70C, and kept frozen until assayed. An

LC/ M5/ MB et hod wasn HEMS A Sedethodiwesadeivelapesichnd walidated fetabedetdrminationofof 20
g?ggg;?go 9@ 3| Qxyrr]rlflo Q)mlzz RTlﬁ‘lnpall]m pl§se}lqg.) | S%.ﬁ‘:pﬁg rw%reSthJéE QitWiﬁ&n&lQ@aﬁ&ﬂ&l 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 III+, 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 Table 5

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 trapezoidal
summation.
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oxynor phone, and placed on the RapidTrace(r) (Zymark Corporation,
Hopki nton, MA) for autonatic solid phase extraction. Extracts were dried
under nitwogemo@ssl reconstituted with acetonitrile befor@cirfijsgghig onto

an LC/ M5/ MS. The Perkin Elnmer Sciex APl [11+, or equivalent, using a turbo
I on spray |nterface was enpl oyed inthis 25 study P05|t|ve i ons were
noni t or ed e VRV TTOdE: HCORTret+c—parane OWE e 5

were conpt tf‘ébC(Prlbfﬁm Aaea lgm sihqadregwmfbrpﬁb%tlmo aue fromttinereetd townfohity a. 30
Tabl e 5 AYUC(0-t) Ar ¢AUsHen) ¥ ACGIO-tigH €dhe ewheraKeids theitermiralielingndtioomatt | )
zero to the time of Fq’fétaﬂl ast quantlflable concentratlon (Ct) cal cuI atled
using |inga rapezo W03 0046 SO
AUC( 0- i nf )| AME@- 26?1d« Pafflhleaf@rllﬂgeféMMQﬂa@ntUhon-tlmtecum«: fremtimpreetd tné4heur& to
infinity. O-1nf AUC(O-T) +F 7
el i m nati ¢iFM3t e cnmmmomw@wa)wmamtaham area under the drug
concentration-time CUrve fromtine Zero 1o 24 hours. cmax vaximonrobsgr ved
dr ug concerf4t i on. | THRGOItheRbsesyed Maxippm drugcenesniatinpm dr ug concentratign.
Kel Elim rﬁ? on rat consTant based on the Iinear Tegression of the
termnal | L ot Eliginag “ftaﬁéoftmla?fe%?ﬂ e finean yeerasten efhe srmivalimear g f
life, theltine requ payon Rfrthe H(cppasaationlimefie decl i ne by 50% cal cullat ed
as LN(2)/Kel ,Termn m.nation r constants, were conputed usi ng 'Tinear
regressi oiqjélfz }"Z@ﬂ f'ﬁ\eé%q“ErFﬁtlrg’ r i cRpegntration|te decfin na)bﬂl% calsrleidwar e
consecutivye. Kel va fzg el which correlation coefficients were |ess tlhan
or equal to 0.8 were not reported in the 5 pharmacoki nétic pararreter Tabl es
or included in th statlstlcal anal ysis. Thus, T1/2el, AUC(O-inf), d/F,
MRT, and LN-t r ansf PR elmination ratpcpnstantspyrere compytediusing liagag regresdon efct

reported in hQERANCHIRSe tifle PRREIR IdakiGwb BOWMBH wkﬁ%gﬁgéémﬂ@nﬁéﬁ)anu'eé pgar nodel
was applied to each of the above parameters (excluding Tmax and Frei), and

the LN transPoicheargatonreetieisniomase less tignauequel 248 wm@etcremc)ned AU o inf),
Cl/F, ands lel?d?ﬂaacdkﬂiehé ?Aér NetedthflesaR MYiled indthe Ui stidd Gfal

I ncl uded the foll ctors: treatnent, sSequence, {JE)J ect ‘Wt |n
sequence, peﬁlU&ﬂO'"Iﬂ\ 185 MRTD aad LNftransformedf T 1¢2e}, AL(Brinffahé €1 /Ryesse alst

significant, nblreMRRd in these cases.

A parametric (normal-theory) general linear model was applied to each of the

above parameters (excluding Tmax and Frel), and the LN-transformed parameters Cmax
10 AUC(0-24), AUC(0-t), AUC(0-inf), C1/F, and T1/2el. Initially, the analysis of variance

(ANOVA) model included the following factors: treatment, sequence, subject within

L

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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dropped fromthe nodel. The sequence effect was tested using the subject
within sequence nean square, and all other main effects were tested using
. the resi dyg)osahids 15 (error nean square). The fol | owi ng tgEidEBRY403
conparisons of relative rate and extent of absorption were nade: Treatnent
B versus Treatnent A, Treatnent A versus Treatnent C (dose normalized to
- 20 ng). Treat nment p us Tr eat nent ze , and
Treat ment D versus af% g ’P“°6“' (c’f‘cemrar?(glﬁsna%?lz'ggé Fﬂu%{fcpm C?Ch%glbecpﬁa
treatnments). t‘ﬁmar@@@mmniaddlsmg descnpte/re\saahsncsf PndnmacroddmmSpandmdtérewbreaésbrre nt

| east square r nmeans, were, cal cul ate Tmax was anal yzed usi ng
the WI coxonslg ég’éa%ﬁé “f"é%atmecgﬂﬂﬂ%’:?f“gfaeﬁt‘glsf%ss were presented for
“Frei. -18 V\D 03/ 004 BoPETankiSHS Athd O3re rEfuisdreo saesDhp Biical Satpiaiftanat i ons
were |isted e at each collection tine d. sumari zed usin
_descripti \ﬁe '3157“8{ éé‘heﬁ-e'ﬁgraﬁﬂ%‘éﬂ@l ey “ﬁ‘aeraﬁﬁeé’fag’ﬁ]esf%\%??y@%?hfﬁe ﬁ?‘?ﬁ‘g’d by
subj ect and Sdﬁmfdrl}fé(t&hﬁhlpﬁbaﬂﬂﬁn@ il BIDTA 91a§|’h§ﬁde81iﬂ GS. suﬁyk@&eaéd hngtof

anal ytical runs were required.to process the clinical sanples from 5 this

study. OF t heds@09& ZHHmg/mhwith gdigit of qugpiitation et @ B300mefmktgy bty nor phone.
Standard curgégpohiik. Qhﬁu;@omﬂ&ampne@ahalmawh@ammyﬁéaamaus&#ﬁélém; hi' s
study covered a range of 0.0500 to 20.000 ng/mM with a limt of

quant i t at i on fvarirtiondrss thar af equalito phEHP denpyyuA@EoreQual ity control sanpl es
anal yzed g th each @pabyis wbfects waelbaﬂatwﬁfomeﬁbm&.ﬁ cmy ABfet@Wh@n | €ss than
or equal to 14.23% for oxynorphone. 10 A total of 28 subjects received at
| east one tre@m@@mdaﬂmﬁytmtﬂ\’em nclpdes mélmpmetaadst@usncsmntip@a&tmlnts wer e
included int symmary statistics and statistical analysis. The nean
oxynor phone p agrra concentration versus tine curves for Treatnments A, B,
C, and D are presdiht agan oxyFiogehoge plagmhd epaeantrgiéal @rsuntinh ouvesforfintatmgnts

devi at i . t

char act or 1 zed By il DT ePrSaapE iRl POE! S ol AR 1o

period fol3 ow ng tirivided eoncbmiragicul vérsustimeausrsivere chigractgrized hy piumphweaks
h trat 48 h

post - dose. pert B oopE L uiAge B Rebp g RRL e s BiyRbibro

phar macoki net* ibomp’amapmhmrosym&@hmatondeetratoatwas pereadlly obsgpadiis tha 24 048
Treatment B versus greatrre A are sunmarized in Table 6. TABLE 6 Summary
of the Phar metP8kPHELTSE PB% et ers of Plasma Oxynorphone for Treatments B

and A 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 Oxymorphone ------
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 5.57 7.14

Auc(0-24)(ng*hr/ml) 14.27 4976 11.64 3.869 110.7-134.0 122.3
AUC(O-t)(ng*hr/ml) 19.89 6.408 17.71 8.471 100.2-123.6 111.9
AUC(O-inf)(ng*hr/ml) | 21.29 6.559 19.29 5.028 105.3-133.9 119.6
T 1/2ei(hr) 12.0 3.64 12.3 3.99 57.4-155.2 - 106.3

Treatment B = 1 x 20 mg oxymorphone sustained release Tablet, Fed: test
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------ Plasma Ox no hone ----- Treatnent A Treatnent B Pharmacoki netic
Arithnetic Arithnmetic Mean Paraneters Mean SD Mean SD 90% Cl Ratio

Cmax( ng/ yb o3wdR3P 0.6531 1.1410 0.4537 125.4-191.0 158. 2 pcTiiRpt/Badh3 S 65
9.39 5.57 7.14 Auc(0-24)(ng*hr/m) 14.27 4.976 11.64 3.869 110.7-134.0
122.3 AUC(O-t)(ng*hr/m) 19.89 6.408 17.71 8.471 100.2-123.6 111.9

AUC( O inf) (ng*hr/ 9 T 1/ 2el (hr)
12.0 3 64 1203 3. S5 ETrA Tk Vbt sidi dedi oo kbl | Chone
sust ai ned r elrefersaceTabl et Fed. test -19 WO 03/004033 PCT/ U802/21403
Treatment A = 1 x 20 ng oxynorphone sustained rel ease Tablet, Fasted:
reference The ari EAL netic
paraneters and tEEJ%t g‘?ftstlcg QFthé g?@s&ﬁ%ﬂ%xﬁat%gﬁlpa %g@%ﬁiﬂ

Treat ment C andths tamtcalmdlpmonsfmr&tﬂa@eﬂt ATetsieTreat®entr@arg sauhmatized in

Phat macokisnetd, %(Iaararreters of Plasma Oxynorphone for Treatnments A and C

""" Pl asma Okynor phone ----- Treatment A Treatment C Phar macoki netic
Arithmetic SD Arithnetic Mean Par amat'Eatzle fean Mean SD 90% C] Rat i 0
Crmx(ng/Fﬂ) +—1+410 Of "'_éf'_’ 2 T(f")': LI aYaYaYol A4 o N AQ TIFA 7 14
R R G R e e T A

AUC(0- 1) (ng*hr/m 17.71 8. 471 t#-Flsmadxgmerppore 136. 3 122. 0
AUC(O-inf)(ng*hr/m) 19.29}5. @PfRindsht A0 6. 618 reatheht €08. 4 94.3 T| 1/ 2el(hr)

12.3 3. 99 16/ B ihdcofi: neﬁf P st 01T e MEhede T L X PO~ TTg— OXY[TQLFToNe
sust ai ned el angerd abl et, Fasygd: [te8® |Trealsen] Go= 10 /@ 7| Mario
oxynor phone r&ﬂlaxé@gﬂ) Sot U[ Oq,l4—la'd5[ 3‘.‘1337105(-2‘263.§U [OH&I Lt_‘SSIA_ (H) p4 vl ‘{é .
ot 1L~ N o =4 Ao, ner nhbhnas nl heAlel o I

ref erence. The alh.l'l et ||:a.|5|537 of .7|li | aoougg.s XYy ”Llnllt“l pHRe—prar-fpeort neti c
par amet er s max(hr) ' : : i

Auc(0-24)(ng*hr/ml) 11.64 3.869 12.39 4116 | 8281046 | 93.7

AUC(O-T)(ng*hr/ml 17.71 8.471 14.53 4909 | 107.7-1363 | 122.0

AUC(0-inf)(ng*hr/ml) 19.29 5.028 18.70 6618 | 80.2-1084 | 94.3

T 1/2el(hr) 12.3 3.99 16.2 11.4 32.9-102.1 | 67.5

Treatment A = 1 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 Arithmetic Arithmetic Mean
Parameters Mean SD Mean SD 90% Cl1 Ratio
Cmax(ng/ml) 1.7895 0.6531 3.2733 1.3169 | 42.7-65.0 | 50.0
Tmax(hr) ) 5.65 9.39 1.11 0.768
Auc(0-24)(ng*hr/ml) 14.27 4976 17.30 5.259 74.4-90.1 82.2
AUC(0-t)(ng*hr/ml) 19.89 6.408 19.28 6.030 | 92.5-114.1 | 103.3
AUC (0-inf) 21.29 6.559 25.86 10.03 75.0-95.2 | 85.1
(ng*hr/ml)
T 1/2el(hr) 12.0 3.64 20.6 19.3 31.9-86.1 59.0
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and the statistical

summari zed

in

Par ameters Mean SD Mean SD 90% Cl Rati o

conparisons for Treatnment D versus Treatnent C are
Table 8. Table 8 Summary of the Pharmacoki netic Paraneters
. of Pl asmey/@osneiishone for Treatments A and C

Pl as 10 b one
Treatnment B Treatment D Pharnacokinetic Arithnetic Arithnetic Mean

Cmax(ng/m) 1.7895 0.6531 3.2733

= 1.3169 42.7-65.0 50.0 Tmax(hr) 5.65 9.39 1.11 0 768 Auc(0-24)(ng*hr/m)
14.27 4.976 17.30_5.259 74.4-90.1 82.2 AUC(O-t)(ng*hr/nl) _19.89 6.408

19. 28 6.030 92. 5- Treatmeny B3 x 2%@30(‘111'9@\*9“629_5‘329@(‘66'5@9 TalegEedi ¢esh3 75 0- 95. 2
85,1 (ng*hr/ ) Trchirhh b0 hgsd it RIméiBnbneiIoRORIS Suith, BecbDolk -20 VIO
03/ 004033 PCT/ US02/ 21403 Tr eat nent 20 ng oxynor phone sust ai ned
“rel ease Tabl &Normplgzgd tq 2ume: refeea¢srent D = 10 ng/ 6.7 m  oxynor phone HCl O al
Sol uti on, sFed: Dogge ahiRhBR! lhga‘?lgolttﬂe gﬁsrﬂgoxﬁﬂﬁfoﬁ@ﬁﬁrm&om@n@ﬁdrimg' C means
~of the pI asma oxynor phone pharmacoki netic ‘paraneters and the statistical

" conpari sons fapd tigstatistiealromparsons fos TrratmantPriterses Breatmenhare sp@mgnariped iTgbl e 9.
Tabl e 9 Summefy.@f the Pharnmacokinetic Paraneters of Plasma Oxymorphone for
Treatnments A ané Pl asma Oxynor phone Treatment D Treatnent C
Phar macoki netlc Arlthrretlc Arithnetic Webla9 Paraneters Mean SD Mean SD 90%

Cl Ratio Cree VL U6 T
Trax(hr) 1 RN thq%mnaw}%ﬂﬁfame%wf ﬁlawerf)’wwp@e R 49755 4116
128. 5- 150. 3 139.4 AUC(0-t) (ng*ht Phiil)la QQYIQQTPBOT@BG--:‘M 53 4.909 11f. 9- 146. 5
132.2 AUC| (0-inf) 25.86 [10. OBedifresi® 6- 618 IfBatRiedd®. 6 |132. 6
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 | 146.0
Tmax(hr) 1.11 0.768 0.978 1.14
Auc(0-24)(ng*hr/ml) 17.30 5.259 12.39 4.116 | 128.5-150.3 | 1394
AUC(0-t)(ng*hr/ml) 19.20 6.030 14.53 4909 [ 117.9-146.5 | 1322
AUC (0-inf) 25.86 10.03 18.70 6.618 | 118.6-146.6 | 132.6
(ng*hr/ml)
T 1/72el(hr) 20.6 19.3 16.2 11.4 87.3-155.9 121.6
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 (S.D.) Relative Oxymorphone Bioavailability
15 Determined from AUC (0-inf) and AUC (0-24)
Frel BA Frel AC Frel BD Frel DC
AUC(0-inf) | 1.169 | (0.2041) 1.040 (0.1874) { 0.8863 | (0.2569) 1.368 (0.4328)
AUC(0-24) | 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 release formulation and

from the oral solution.
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(ng*hr/m) T 1/2el (hr) 20.6 19.3 16.2 11.4 87.3-155.9 121.6 10 Treatnent D
= 10 ng/ 6.7 m oxynorphone HCl Oral Solution, Fed: Dose Normalized to 20
ng: test.wodabymnt C = 10 ng/ 6.7 m oxynorphone HCl O al pcGaldebh iz
Fasted: Dose Normalized to 20 ng: reference. The rel ative bioavailability
cal cul ations are sumari zed in Table 10. Table 10: Mean (S.D.) Relative
Oxynor phone Bi oavggd aRidnkd i, % % forAUC (0-24)
Frei BA Frel AC Frelﬁg " ref%%'&e@ s bR %%&é%ﬁ% 9’"61@40“'A(0 1874)
0. 8863 (0. 256max1bwéss phansdfzeyon QKM@(JQhM)AliC@@@ POMogB8He LStadBd Bleasd. 2151)
0.8344 (0.10 ' 0 assess
the relati VGQ%’I %Sa\;taegf&%lu%?%@)s&%n I%)%?/Sré%lr %ﬁoﬁngge?‘ﬁgéﬁqa%%%o“?%ﬁ%?g@ Lfed[ g.l ned

rel ease (20 @C(Gdnﬁba/lemcﬂWohigbm]rfmmtmfmheondorcml(TsadmmiBrpo@meldgr) tharfigbeed bot h
fasted an L.on t t fect on the
bi oavai | agl i ?mﬁ x(l';‘r}'?rr%r’f) 2%56% ?%ir!nﬁt 85”9851?; dac{?’ﬁleﬁfh eag'éS' %‘?‘ﬁf}ﬁﬂf%l on and
fromthe or aIrelstodeMoasmlabﬂiMddMﬁrﬂ&/u&Oﬂ&%\m 0BG ce kBB Frelivas pt2sence of a

an et f act "on R BN ProgrA s e v AR Rt Ao ol evs.
/I&easg _Sq]tcjar eFrdl hﬁgg/srm@eﬁhﬁm?cmmfﬁﬁ%lhhghagbjwd ¢<Sr+;rmamh d¥keah Fre)l frafid 4
the fasted 5T EDanhert Bt meiUg CEad sl BRe oreaieh BT LTI o s v

consi st enp Wwivhlge rd}ewc @0-mb). Weeah I ToRx ablueddvdrt biyhidetapprokinatel vH6 howrs), MdC
(0-inf) since maaig_ Fre| was, 1. 17. Individual Frel val ues bg%%g n AUC
(0-24) were $PMEpRIcant éfg%e"& HaFma0YasHIPYR PHbg honparametrig anajysiy, d on AUC

(0-inf) for abfaibrsiwete & @&ﬁl&jd.fﬁeémsaw@@nh@fwdmnndﬁ&el from AUC (0-inf)
to mean Frei from AUC ( I's m sl eadi ng, because not all subjects had a

10 val ue for AuC @be ?ffﬁc) °ff%‘b?f’ PryEeRRan figavaHehility ifrem the orabiphtionieat el y 5.6

hours), and mpe SloAblinkid; Paticelhdy A&k ofﬂUB@&M@aﬁ@mVth%Vm HPRRAT ametric
anal ysis. Half value durations were s%l ficantly different %et ween t he

two treatlfends meprAUEPLandAUEG0HD grenidy3nTe pigberdomshe tedapndition i ty from t he
oral soluti 0"(‘[] nﬂﬁf%nﬂff%'a%'ﬂﬁ?gted% ﬂn Sitrfdalnfent & U&%Eﬁg& -tfatfornfed_MEAN

Cmax was 50% and A were 32-34%
hi gher for t Idetaf dtiisoandonsistent ¢irk thatrelative bmavmbmwwrmmatlhefrﬁlaﬁwocond| tion

(Treat ment C)mf;) ﬁﬁceeq‘ngaiﬂ Flry' v&a@ qr'}ﬁf ?r{dw?cqlal 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 1 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
concentratioﬁs 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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data. This was consistent with the relative bioavailability determ nation
fromAUC(0O- inf) since nean Frei was 1.37. Individual Frei values based on
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rel ease 20 nﬁowa@rﬁhwrﬂlapluagrnﬂalarlédaltmdlmlqmgva@xsgnﬂmphbdmwrﬁolrths@hmnneyln

normal i zed t g Jolo gT Yeh Treatnent D). From
LN-transforne ﬂeaga Uﬁg ng&n ZU%%HE TSES vi/as&li@% | ower for oxynorphone
sust ai ned5r el eas eThMrawnﬁcéla hyvghl faerpeal ddlrroudippbado ﬁubsmmugz(aﬁ‘eéudfe) and
AUC(0-24), ( d 83 res tlvel al s e nt of
oxynor phone gQI/aI?l ﬁ@i Oﬂ?wmgr omi?1 Sﬁramfn i ¥m°r'?ﬁ "eéuﬁl\%"r“%d r&‘e?slpé?abéef‘is )é'sse?]ﬁa"lo
parameters r edtioewtererﬁg% ﬁ)’l‘ AUSHO0-Blznd Bp%lfermh:S('Ihrmnerﬁ)Bwersn/aA) AadadlondN- f or
oxynor phone ai n % # gase tabl oppar, se-normal i zed oral
ol ot on, " bRaBpRT ey PR 3R AR PRELA s b B N8 SR or e
tabl et corrpatﬁedm AUCGO 24), divaid mseah Brel rwheo 07.aA U @-inf) vais.noHadeliablamesutbbat | on
was sl gn:2§| C%nt | e}l Hh yg elgcefhglrf lltfe couFdLI not <I: ens%(rjnategi?icl:c%?'aste y,fa(rjla rlrryrln?a};[yl c%?es(anSﬁns’ 7.8
hours ve sy
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%. Me_an Frel (0.83) calculated from AUC(0-24) also showed
similar extent of oxymorphone availability 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 affect
the availability follow ng adm nistration of oxynorphone sustained rel ease
tabl ets. wO&oBB@W033 rati os were 97% for AUC(0-t) and 91 % f @eTEe¥X214d5 eat nent
B versus A), based on LN- transforned data. This was consistent with the
relative bioavailability determ nation from AUC(0-24), since nean Frei was

0.97. AUC(0-inf) WRGrRecofdilibis! mllﬁoxlﬂ?%lﬁrcﬁyﬁl%pga& Jagtgﬁx@}eheqpe 3d ,},g’ S' nce

half-1ife could not be estinated accurately, cases at
Hal f-1ife estphaméar cpepared e 1Qwe oxymerplinae a1 eolutrontﬂoaanabtq a0 rog d@l bj ects,

the val ues f reatm@ﬁth l'érgu@ ’I‘P@ahﬁen@%#%nﬁ%llrglq@o led thQ eSrmgz%rﬁAlt.ﬁ%Ogl) §'a§ | MES

| onger) as the sanpling perio ater treat ment
conpared to %hfgasmfedoxwmmhmnsusweﬂ redgade. 3MBan Frelup87) a'aksnpmdtfmnehylﬁ, and

di fferenc t. er ndi

sust ai nedsar ‘2’?’2%‘@395563 dl&@a e'ilﬁ)lfgvaf Ft(;sbl‘a%r)n ihg\%tlh]egﬁ rlI:F‘frgV"c‘?rc?rrpar ed to
10 ngy oxym)r¢Iff©rcacezsnmparsmbtmslrcﬂecmgmlof atesdrption. al.R hearn@mao s/as 40'!% aterrent A
versus Treat N—tr an ratio r AUC (O-t
was 104, 506 NEQhyIRRooE hlndd BeRs MR e BESaoratiagd ehbued st n | ar
ext ent of ox;uiinrqnhmnawakI“abslzllbyrsbﬁtmmlsleﬁdaﬁ]phmmdrsa&m&ttﬁeofﬁhere wer e
30 difference Q@!ﬁ%ﬁfﬂ rs reflectltn% ra%)e of sor n LS nean Cnax
was 57% | ovve?°"1‘°8r Y E’H{S’HB" ¥as e icendy P&%é‘éﬂ Vo ’t"§ E#ared to the
dose- nor n@l i foedulatied (meany, mh@ﬂsvd\rhanﬂmps).was 3.6 hours for the tabl et

conpared to 0.88 for the oral | ution,  Half-value duration was
significantly lo exfeﬂ?Oft%émg‘iR ?%aﬁé‘g’b}l‘é{g%é”‘Y'B‘i"H{!f?“&tSP%Sﬁ“ed(rﬁ’ééﬁﬁszf) 11

hours ver susmg abldtowWhsSsimilardad MR Dad AR 3n s IR0 here wddFess WA anoded

conditions, avail abjli ty from ox rphone sustained rel ease 20 ng was
sinilar comp@iffegneeinid %ﬁ@rféjgpav f) ygpepfrosichBpaimentzaged e a 20 ny

dose (Treat nﬁn;anaowm& ﬁrneaatwsenﬁaffahed by RBuLWeNAES AR emd@bhas LS mean
AUC(0-t) was 14% hi %her for oxynor phone sust al ned rel ease. Mean Frel

(0.87) cht cuingreasgdHp rwmgmresereoenﬁzbf: highd maealii Beth eate anidreixtentofext ent  of
avai | abi I'i t yoRefopfRRe bii8 hBﬁﬂBﬁﬂéé}c m-g bfve &@lrs%luﬂg Cvtﬂ%ra%gtgf%)%’ floparanet ers

reflecting rate of absorption. X was I ower oxynor phone
sust ai ned r e$iecgdS medsl Cmax @drﬁiéﬁ eduqsovetdwlemmﬁséamxmhﬂeb'é@ apd 30%, sol uti on.

Mean Trax mﬂ%?p%caYe[}Odeﬁrfms utngﬁe&e%my%mgq&n%{tf&h fef afd %3?995 die@hs L e oral

sol uti on. atron was si ican onger € Sust ai ned
rel ease 10 f@tymmdtonmm(amdmsl¢asel_tﬁbhcwmbm@rmﬂ;a@x@nt}wmmorpﬂ'm ext ent of

OxYTEr DA SARAY Skl L ORI BRI SRR e, 201,
dlfference in LS mean AUC(O 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 Cmax 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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difference in LS nmean AUC(0-t) and AUC(O0-inf) values for each treatnent,
based on LN-transfornmed data. Tmax was unaffected by food; however, LS
_mean Cmaxwidgsobfossncreased 58% in the presence of the highpdmis@iBfles Both
rate and extent of oxynorphone absorption fromthe oxynorphone oral
solution were affected by food since LS nean Chmax and AUC val ues were
-increased approxi mately 50 and 30% reghgctively. Tmax was unaffected by
food. Under both fed and fasted conditions, oxymorphone sustained rel ease
tabl et s exhi biyhQd Shifed ff extent of oxynor phone 20 availability conpared to
oxynor phone oral solution since there was |less than a 20% difference in LS
mean AUC(0-t) and jAUC( Rshdifihed rgieh's%sfomqangﬁle%ngﬁrfsﬂ@t&?ﬁ% hod pgval fabtlity
fol | owi ng oxynor phone sustai ned rel ease 20 Wa 'S0 similar

under fed and’hﬁ@weldlcelbrmpml@i@ab |thw@f e sstained tebrase dehizery aysmi’/o“dhmfefrer ence

in LS nean ey Vgl atrforthe
“fed condition. igmg?lé%gﬁee%eg OJ}‘ és&a‘?ﬁe})a%(% “H‘ edr%lhcecoé"ff)
availability lcasme@wntnlphg)mnmlat bmdt otd pharsicagteal Glueman AUC vaI ues wer e

| ess than 20% di fferent. However, Cnax was decreased 35%in the presence
of food. Tnax was 2unaf Flecsuetdinby refegsecforniiation of ofaim 2,exhercamhe faistof d

condi ti ons, et S¢ ibited,siml|ar extent
of avail abil ¥m@§&n%&?eiH%F"%k&%galft&eaﬁ&ﬁ%le SalFlhere oi)igensugtflwgere!eﬁ%er e was | ess
t han a 20% 3G@elvery sysencie from db&utriehhtoAbaitdadsues for each treatnment. Vari ous
nodi fications of the invention, in addition to those described herein, wll

be appare® to on8. ski Thesustained hkaarfbnﬂm:uimtohelaiﬁmt egmidﬁgthdemdrpﬁdnen Such
nodi ficati ons i.nt.ended to fal of t nded
o . - oa o B PR Btorh B 3 b el S Aze of wf PR A

sust ai ned r elabag 200 ongrinuthatforomlationpr i si ng oxynor phone or a phar ITB.CEUtI cally
acceptabl e salt thereof and a sustained rel ease delivery system wherein 5
t he sust ai ned reI dase ’ﬁelslus/temyd ne}a!eefmnmmmhlosas:na} whesst the oeynitptionphi | i
conmpound, at st one cross nt and. at | east .one pharnaceuti cal
di luent. 2. 'PﬁB ngeﬁf'ﬁiéﬁ a?ch‘égl éalf tg? IS PR ran Amepp, 05 ab %SF@ Y the ratio
of oxynuisphabeut@0 ni ipktrfomadationcal | y accept able salt thereof to the :
sust ai ned rel ease delivery systemis fromabout 1:0.5 to about 1:25. 10 3.
The sustained rel ase Tiersusthiatd eleagfforhuition bf cMIRET eihierdite exai@dphone  or
pharmaceutlcalll a8 pytable .salt thereof is resgont in_an agmunt of about |
My to clease delivery system is present in an 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 1, wherein the at least one
hydrophilic compound is present in the sustained release delivery system in an amount 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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about 200 ng in the fornulation. 4. The sustained rel ease fornul ati on of
claim 3, wherein the oxymorphone or pharmaceutically acceptable salt

t hereof iwoRReRAEs 1 n an anount of about 5 ng to 15 about p3Q wEd,hiyes e
formul ation. 5. The sustained release fornulation of claim1, wherelin the

sustained release delivery systemis present in an anmount of about 80 ny

to about 420 ng i therheforrrul £ 0. amr(]aofsc St 'g&gere ‘?%ﬁ}fe f ormul ati on

6] S t datf(a)n 0!1’6!‘111 dl t ong
of claimb5, wherei'n the SU¥RTAEG (S ref ease dels MRS present in

an anount of hadroptiliS8Gnmpyuhdis pheeet: inkbOsusined rdldage ddliveryisyaéri @han amoubtief

sust ai ned rel ea rmul af | of. claimg, wherein. the sustained. release
del i very sys?lé%%?g%g? ggéogh‘%d%c’)ﬁy gﬁ‘ggﬁ’r&'ﬁﬁ{]c%sf O%ebcdﬁﬁsq@gmﬁﬁg‘f"é'sa%ﬁﬁ?t BES ng in
the fornul atiseined28eBe ddihRnsyyst@iimatanicinesa@odt@%Ml adbit 3%y vdighitand,
wherein the gt@ IFast oghe h‘édro%%i G corgo.und i S pr(gsent in the sustained
rel ease del i V6@ leasopepharmacepticaldiipgnt igpreseatig the syigined relagsh delisenys e e ght ;
the at | east jiofantduatsF-abbitk0%A0 aBROE0% By MeRBENt 1N the sustained rel ease
delivery systemin an anount of about 0.5%to about 80% by weight; and the

at | east one phar mceUfHeGaduifkd IRk forfnuRikiBs 6Mdlain'D, WheremUAd @ilga8Chbneel ease
delivery 30 systemin an anpunt of ﬁlbOUt_Z %to about 80% by weight. -25
WO 03/ 004033 hpsteaphijisoeomppupshis pegsent {ithe spstained grlease felivery syseml aamaynidf ¢| ai m

8, wherein t liguahiod eadoul6% by AE@RBDIhk a€les® BROMEH- linkinR 28&HE RprdsBnelif the
sustai ned rel ease delivery systemin an anount of about 20%to_about 60%
by wei ght!9 t pustaied|release deJlysrycysem in anamavgt ef pbeut 20% tpabaus A0%iby weght;

sustai ned r ehRPHE adiedst YR Phataeiftidhl dlué isHFRERtin fe sBRAN réfad QeRppt  54% by
weight; and 5 the at | east one pharnaceutical diluent is present 1n the

sust ai ned r ep¥steseingajampantypf abont 40/ tq apopirBOInbIINEigf about 20%to about 80%
by weight. 10. The sustained release fornulation of claim9, wherein the at
| east one hydrophl-1 i cTheswyiitaddelease ferawlation phrlaimel, shereini thed lvast awgse
delivery sys},mﬁgﬂm A aﬂf:tero%lgéércch%g% b about 60% by wei ght; the at

[

| east one cross-1i1nking agent 1s présent 1n"the 10 sustained rel ease

delivery gystem iy an AERiHind e RRE Wrmafitoh 6r ARRUL wAEKne 1edGine and the

at |east one pharmaceutical diluent I's present In the sustained rel ease
delivery sybydpphilic companesinat ledst eisempa@nhselgcted fiom x8ubarogunuiragasanth 11, The

sustained r eh’l‘frﬂ,sfpgcﬂﬁ,%&%, .kﬁ}gya(,)];gaﬁ;,lc%é@eénanm(araeéeﬁar;Ql?n.at | east one

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 1, 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 cellulose, 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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3

hydr ophilic conpound is a heteropol ysaccharide gum 15 12. The sust ai ned
rel ease fornmulation of claim1, wherein the at |east one hydrophilic

_ conpound (% @look@ast one conpound sel ected from xant han gLy’qT/M@gfmgnt h
[ el

gum a pectin, acacia, karaya, agar, carrageenan, and a ¢ an gum 13. The
sustained release fornmulation of claim1, wherein the at | east one

* hydrophilic conpound is a xanthan gum or a derjvative thereof. 20 14. The

sust ai ned rel ease Por nimetusiained releaseformulatioqgel clajmy 1+ whereip the gajiorof theeat

cross- | i nki NgeAP&HRphhrtaBeutRAANGIRY BARE RAEdsEléhe ByBRopHific caxﬁﬁouawgtfainnmur el ease
formul ation of claim 14, wherein the honopolysaccharide gumis a |ocust

bean gum or a:§PAboy$mM- 16. The sustained rel ease formulation of claiml,

wherein the at | east one 25 pharmaceutical diluent is at |east one conmpound
sel ected from star@h, Adestkpddor wasing ppatient wferingsieom paip coEPYsREl | i ne

cel | ul ose,s sofRijifiRknngablekfe@ive aRidntlof tie k@t BnedkéleastiEmibtitibAb@snT €l ease
formulation of claiml1, wherein the ratio of the at |east one hydrophilic

conpound to the abgl eaghe QRRinEd Rfedsd foRtil1MEbnaM BRI | Swhdr@MRRALined 9 to
about 9: 1. -26 WD 03/004033 PCT/ US02/ 21403 18. The sustai ned rel ease

formul ati on oleasealelivery symeavfurther coraprisgs atdeastone thydraphabicpolymsie
pharmaceutical diluent to the at |east one hydrophilic conpound is from
about 1:8 to abodf. 8: The sustainad reiqaprof@rmyptionio ghajm 0.avheeein bp et 18ast eaer i ng from

pai n conpri Simroishﬁﬂégw%@&rﬁg branPi i JuSiGinkY R 1250 er) bystdhEinSShRLMA

rel ease fornul'atio aim1l.  20. The sustained réelease fornulation of
claim 1, Uherabont 3o tasabondlficly weightease del i very system further conprises
at | east one hydrophobi c polyner. 21. The sustained rel ease formnul ation of

cl ai m 20, wherei n22he %he susiaiied girase fegraylatitneth claim g1 ywherein te prleasepre i n t he
sustai ned rel hagld | i Ml Q% aREP HMasdel; ?slpé?llllfn L-ahuh@sabout
20% by wei ghtl.%%g)%. S*%}géﬁ ués(rtlgffﬁ%ae rne-f easfai ??(;rrmf ateil(‘g%rgé claim 21, wherein
the at | east abaut2%iocabowthlOf by weightnmer is present in the sustained rel ease
delivery systemin an anmount of about 2%to about 10% by weight. 23. The
sust-ai ned r el ease 28or nhasusvined feleabeaformaationt clagn A0t wherery die bpdrogtiobic 15

pol ymer is at_| ﬁﬁﬁ C I e, a
hydr ophobfsc %OI u}’soags? Flegﬂr?%?g%éh% g g&%g#%%fﬁ%@g?gkga 6§?§/Jﬁg$of%§ca pol ymer or
copol yner of lnlpic maenal, 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. A method for treating a patient suffering from pain comprising

administering an effective amount of the sustained release formulation of claim 20.

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

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

27.  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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met hacrylic acid esters, zein, a wax, a shellac and a hydrogenated
vegetable oil. 24. The sustained rel ease fornulation of claim23, wherein

the al kyl weRlslopddse 1s ethyl cellulose. 20 25. A method fgur6di831deR9 @
patient suffering frompain conprising admnistering an effective anount

of the sustained release formulation of claim?20. 26. The sustai ned
rel ease formnul ati of .claim1l, wherein the rel eas delivery
system further co%grl SHE S&%“"P"é%fﬂeasﬁrﬁ%’md’?t“f’%ﬂf{i %gﬂwwmﬂj @P6und.  27.

The sust ai negatioalcaasse-lihRihFUdApduaa isait leadt dhétotfpoulted fidAEa Abndvarat one 25
cross-linking compound i s present in the sustained release delivery system
in an amount Megf Caé'BBLﬁmB'“S@JG’tt(S“%-c?ﬂ?O’BG%W"%?‘Q‘hEa‘ 28. The sust ai ned

rel ease fornul atl%{] of claim 27, wherein the 3@ | east one Cross- I|nk| ng

conpound is presetft i niheBstiped raleass dorrwiatgn af daim 30. Mhereindbeinprganis salb nount
of about 5% tsanalkalitmetdl ¥aikive, We bt metaPoh1de O3/ ADAAGRZ1 BorhleUSPAkAilmeta  29.

The sustained release fornul ation of claim26, wherein the at | east one
cationi c cro8®mideRp alkale Brpbrinee. a8 abkali metal acetitfe ag gkpouaal Bepected froma

nmonoval ent  gRhidle caAh e sulatiUid dlyﬂln@%hrfﬁétﬁlchloﬁ@é 2R Qi alACha Al meAPT gani c
salt. 30. The sustained rel ease formulation of claim?29, wherein the

i nor gani ¢ saberategan alkalige garibametalaseraide.an atkaline, cagh n&rakgwten@taéﬁahewml de, an
al kal'i metal g e, %ﬁ‘alﬁ&l'ﬁﬁ'e'ﬁtm%éi lflCtF\E%%xm?ﬂr}ha‘l& metal citrate, an

al kali netal acetate, an a et a ctate, an kal ine earth netal
sul fate, 1gn al kal 4ne epfethsiliRdAtiesB fOHiution 8FcIAMR WRGRand f1 1AL Dorate,

an al kaline earth metal bromde, an alkaline earth netal citrate, an
al kal i ne ear e#ionigeeress-linkiag mr@ouaﬁlsalll leagtiopecampopnd sedected frogrealpium sulfatey

mxture ther ?&in.rm foride, g&%m%ﬁfﬁfe%qluﬁleéaf’&ﬁ F,‘;}Rﬁlﬂ}ﬁ'cﬂfohﬁé‘ Ll%otzféglahnm 26,

wherein the at l[east one cationic cross ound s at ast one
conmpound sel ehqsehhtef,rsqdnno@zb@teumtwiufnehremldew@hsunmdhbodq sediump bicarbgnan

Sul e, SO0l HELALAANE ek EHIABIL o SRR o RORRNAL €

sodi um bor at ot assi Um ot assi um I carbonat e,
cal ci um dbl omagm,snun'agutfe@l amrhschmrﬂudede sodiumcitrate, sodium acetate,
calciumlactate, 15 magnesium sulfate, and sodium fluoride. 32. A nethod
for treating a pa32 entA mfhbéfdrmgaﬁng@rpapaitnufmmgrfﬁosim@coaxdmisim'gst ering an
effective amp t ai ned eas 33. The
sust ai ned ref’%"élgés ePoFﬁuFf?%cg‘éena%?u"&? al Mot g'"\l\ﬁ ?U }ofrﬂnlaté ?Cfa‘f?iﬁgmagr el ease
0,

I/\g:’ rgnﬁ![ ation has a’.% In 'ﬁlle Sus! 1ne :!lslél (|>r(r)nrl]11alilg‘;[1 gf ccfalmalt,)(v)vlﬂgre%Stl{e Eu%taﬁﬁ%g ut 50% by

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 1, further comprising an outer

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

37.  The sustained release formulation of claim 36, wherein the hydrophobic

30 polymer is at least one compound selected from an alkyl cellulose, a hydrophobic
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S

20 oxynor phone after about 1 hour. 34. The sustained rel ease formnul ati on of
claiml, wherein the sustained release formulation has as in vitro

. di ssol uti @ dabesef about 45%to about 80% by wei ght oXxynmrphane1akt er

about 4 hours. 35. The sustained release fornulation of claim1, wherein
the sustained 25 release fornulation has as in vitro dissolution rate of

~at | east about, 80% b i ght .ox rphone after about 10 hours..36. The
sust ai ned r el"E&! oes'cfrggtﬁ%l\ﬂﬁ'a"tgqoM"m chr:gf)aéelo?ﬂ? ety zhgo?%né?r LSS “éeirr?gacé%hco i er

coati ng, whemeihacitylieadidtérs, 2oint 4 wak, aGhdlat aska idrdgeastéd wgerably dil.ophobi c
pol ynmer. 37. The sustained release formulation of claim36, wherein the
hydr ophobi ¢ 30 p88.yneTheisastaihed relrade fomalaionpdHelaich 36 whetettthé hydnophnbial Kyl

[ 1 ul , hyd hobi -28 WO 03/004Q33 PCT/ UsS02/.21403 [ J i
e o o BBTETR PRkt op S ErO Rt o 1L Fegm R st BB 01

.and net hacr yé awue0%lbestighs, zein, a wax, a shellac and a hydrogenated

vegetable oil. 38. The sustained rel ease fornulation of claim 36, wherein
t he hydrophobic p@l yHie sufaipédeRade formuldtien ofidhiai Ndarthee t@agBinganmuleat i on to

a weight gain fromabqut 1% 5 to about 20% bt?/ wej ght. 39. The sustai ned
rel ease for miPHBOKIESTN ieuisr ?L‘,’a“f‘%lf‘fwe%‘?ﬁr%?'%‘?ﬁ& 4iPut er coating,

wherein the outer4($oat' nlgsltcl%ﬁpri se? at |least one pl asti ﬁi zer.. 40. A

sust ai ned rel ease*f-or M P4 TEIEHE FrER RGO SRRRSIS G SR ETBPIAE WA A ¢ raceut i cal |y
accept abl e sghirmabtiefly 2asepradlesuls thaiedPshdruqained @Rlate\dRliVers yileaiwheRr ei n

10 the sustained rel ease delivery system conprises at | east one hydrophilic
conpound,!Oat thesysipingrhigleass deByRry SYSHILOMANSLS; ah a8 Ot El?h'léﬁﬁ?mgf’“qdeést one

phar maceut i c3daschink ¢@i¥nic crési-linkiAg cSHSuRl R al 184seaRSphhhd¥bliRbl dief cl ai m 40,
wherein the ratio of oxynorphone or a pharmaceutically acceptable salt

thereof to the susgiai npgt sathiR@bRleasdTbimMBdtidon DY b0, hbfetih@haobr 1: 0.5 to
about 1:25. 15 42. The sustai ned release fornul ati on of clai m40, wherein

t he oxymor ph@nemoghonsies a pharmassuticallypecsprablssalptheregbiorthe ygipiagd refeasenr esent i n

an anmount of ;e sylieHs Fom 2B8QUt0.2@AbBEL 1123, t he formul ation. 43. The
sustai ned rel ease formnul ati on of claim42, wherein the oxynorphone or

phar maceysi cal |y agcepiiihufained feicheb@Rfation oPEIGHENS, wherefth@bBmMpHdhe about 5
ng to 20 about 80 ny in the fornulation, 44. The sustained rel ease

fornul ati on &Ff Pharaagenieslly aprepiablp salhtbersofdis prepragin an amount of about 1 mg to

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 formulation 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 in 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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rel ease delivery systemis present in an anount of about 80 ng to about 420
nmg in the formulation. 45. The sustained rel ease formulation of claim 44,
wherei n tWwe @weicdbned 25 rel ease delivery systemis presaiirigh2auoanount
of about 80 ngy to about 360 ng in the formulation. 46. The sustai ned

rel ease formul ation of claim45, wherein the sustained release delivery

systemis present in an anpunt of about, 80 ng t.o .about 200 i.n the
formul at i on. 22yt 497 terphout§{i% by weight, gﬂeéh@@t PRSP Foss-iRking agFRhifo.  wherei n

the at | east pREéMt lrh)iéiﬁlﬁﬁmehlr&eaﬁé)wﬁ&@@ydtﬁn BT SiS@itiuni oF abbiR 0FYsloabo@d 1 el ease
delivery systemin an ampunt of -29 WO 03/00-1033 PCT/ US02/ 21403 about

20%t 0 about @B BYFighsi2ghthe af least gpe phagageeyical dilientdspreseat igdhe yustaiedg agent

i s present idleabd@elivbgispitéif th ditdnfRARCoABbIL 28%)o abcut 0% b walghamount of ~about
0.5%to about 30% by weight; and the at |east one pharmaceutical dil uent

is preseng in the4§ustﬁemeﬁamé&kﬁ@s@%ﬂﬁlm@bﬂclﬁuﬁmewmremaﬁbaaneawﬁneof about
20% t o about 80% b ight. 5 48. The sustained rel ease fornul ation of

clai m 40, whbydspphi qq@nwpumblagteswwthhwmﬁrq'?aée dedivpry sigem & pyammt ofi n t he
sust ai ned reh&%%@o«ﬂ%a%wom;w en]eameégmmauea‘nccﬁpsouﬁk,.?goageﬁtqs about 60%

by wei ght the at | east one cationic CI‘OSS- I nk 1 ng agent resent in
the sust ai nearemt édbeswme@eqwasg%tvetmsmeraw Arasawnt offa atﬁél?ﬂtoa%lttéo%bout 20%

by wei ght ; a %ﬁ i%d thE 35kasP O ﬁ%a@@lﬁﬁﬂtdllﬁa{t |§j§rlasléﬁtm1 theSuRthif&Efeleaden t he

sust ai ned re eas 0 de Ivery systemin an anount of about 20%to about 80%
by wei ghtl0 48elivehesystamtimamadoun pleaboet 200r imabenti88% byfwaighti m 48, wherein the

at |east one hydrophilic conpound is present in the sustained release

del i very system i 4P -an Ehesustainestreleags donmuipgon poclaiputh whereinghe atdgagiane t he at

| east one Ca%‘n%&@#lﬁh&é unlld lglﬁgerf]glt%gtﬁggus a%edpél%ggaéllvglg' ga@rBWﬁﬁh&ﬁpofr el ease

delivery sys rmunt t 5%to a y wei ght; and the
at | east oneapﬂmﬂ%cemmt@ﬂ% ty Weight; thesit loast ormcatippic coss- Enléngdgarids r el ease

delivery syst em in %t 0 i 0. The
sust ai ned r ePEAZS "G S&PD'FP(S‘H&S? g@ﬁg‘}yﬁ? 536% i 2‘?’3?%# %Q,[{%Q)Sq egg [205
hydr ophi l15c dpmeiztindnd the at lesst encphatnyseanchialiuere igpresenGi theTsIusiansu‘sntemaseed

| f or myl at f 40, t 20 hydr ophi | i
Compaund | 5 ArBERE SRR BN AL @f@&%lﬁ%ﬁ%@ﬁ? A qun ¢ ragacanth

ti Kk 52. Th
dustal e 1ol basestor AT R Rae TR OP o PheBully adls i, % T

hydrophilic compound is a heteropolysacchande 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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“inorganic salt is an alkali netal qu

hydrophilic conpound is a xanthan gumor a derivative thereof. 53. The
sustai ned rel ease fornmul ati on of claim40, wherein the at | east one 25

. cationi c @iABRwkdspki ng compound is at |east one conpound sEtegéRdifosom a

nonoval ent netal cation, a nultivalent netal cation, and an inorganic
salt. 54. The sustained rel ease formnul at| on of claim 53, wherein the
hl ori de, an

|
al kali metal borat¥, eé}“ﬁ%ﬂ“’rdrﬁlé?sél aﬂﬂ’i’ Bgcqa'g'n erb%ﬂ:'i" tﬁee‘itgﬁmé’"?rate an

al kal i et al cafpmicat&s- hﬂﬂnﬁl:dfrﬁ;kdundfﬁta@leait@ﬁé &inépoundisefldtedlfionl dalvpure adlfake, Met al
sul fate, an alkaline earth metal chloride, an alkaline earth netal borate,
an al kal i ne 8ediym chigridg. PefassiMyRIfatg psod|urgarhopate Jithiymrbaside. tripqragsigm 5

al kal i ne ear rphospm%é @J)dl@tﬁ%%ﬁteepotﬁﬁmﬁl $raiide SpoRatihm flltiad, sbderh Bicerbosdic, @
m Xture thereof. - 03/ 004033 PCT/ US02/ 21403 55. The sustai ned rel ease

fornul ati 8n eaﬂcnemaahlﬂnde maghesiwm phlpride, sadiumpeiyate grdivaaceigls; @l astale nki ng
conpound i's "?n’iagﬁe%ﬂ:%;su%é SATRPHR S ©h & Gfifred fefoeal cium sul fate,  sodi um

chl oride, potaSsiumsulfate, sodium carbonate, 1ithiumchloride,

tripotassium ph0§@hatﬁm sTQEheH PO 3b Ghuldtish BFAAIHTAM VAR AGhe ANaSShE UM
fluoride, sodiumbicarbonate, 5 calciumchloride, magnesium chl ori de,

sodi um ci t r apharmeestticahdieast istaleast anesompopnrbieleeied fromysagele dActnss. dertost e
sodi um fluori ?cer' arﬂfin%b?é[am‘é%eﬁﬁ&%es%ﬁbntoﬁtht&hQn@H&It&bned rel ease

formul ation o ereinth [east one pharnaceutical diluent

Is at |eggt one Cg)'rrpouﬂqneﬁft‘)!d?Q%Qtlﬁéé)ﬁﬂugﬁl@ﬁﬁéhnglf%?a?@co:ﬁ’&?ﬂn pOS€, SucCrose,

m crocrystalline cellulose, sor xylitol, "and uctose. 10 57. A

met hod for t admtnisteging apaffective amont of lihngusfaﬂ@d]f?ieasﬁfQE@HbF'P%PfrF@lmdﬂm ni stering
an effective anount of the sustained rel ease fornulation of claim40. 58.
The sustai ned rel 8%ise Thersusthined wleassiiomudation 20¢claiihl} sihereinbe s54ingd ned

rel ease deliv t phobi ¢ pol yner.
59. The susta‘?%%%ﬁéﬁ@%g%gt%ornu |or§ks(s) ks é){lh]ﬁgcﬁBpiBBﬁlpgl}Sﬁrfe?he at | east one

1> hydr ophobi ¢ posy el pcs, BhGELR eage%@g@a@u%%ah %, WEERASfe HLdsiigy System

in an anpunt of t o about he sust al ned
rel ease f16r milydploabicofolyrheiinpré@nt m,itie:rsgﬁtmntd'lelease debm sxsman mhyémewﬁgf)l c

pol ymer is prggﬁgtsf‘b@abg&zﬁysqﬂ&gﬁ rel ease delivery systemin an anount of

about 2% to about 61. The sustained release fornul ati on

of claim>8 whergyn tﬂ?e f vl nQJmmecfomlm%%F clafin 39, WHERH nORGedPoHROUN
sel ected froman alkyl lose yvi nyl acetate pol ymer, a pol yner
or copol ynmer hyédmoplbit ﬂqimramplydenunah@umnmwyw delivery eystest iara ampuntof
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 alkyl cellulose, a polyvinyl acetate

polymer, a polymer 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. A method for treating a patient suffering from pain comprising

administering an effective amount of the sustained release formulation of claim 58.

64.  The sustained release formulation 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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a wax, shellac and a hydrogenated vegetable oil. 62. The sustained rel ease
formul ati on of claim61l, wherein the al kyl cellulose 25 is ethyl

cel I ul osewo@3mofsset hod for treating a patient suffering fganyddhivos
conprising admnistering an effective anmobunt of the sustained rel ease

formul ation of claim58. 64. The sustained release fornulation of claim
40, wherein the systaiped release formul ation has, _an in vitro .dissolution
rate of about 15%’to &ﬂﬁ&?s%%réﬁasﬁ\g?rﬁ'f‘\{mo ﬁ&?%r‘ﬁ%ﬂ%dﬁﬂ’%‘?m out 1
hour. -31 Woldas f0Ad8&Ponmiad 4Up02 ol 40Btiorate of BBout 4% &b stdt 802b BRGRight
formul ati on of claim40, wherein the sustained rel ease fornmul ati on has as

in vitro di sYMerphone pligrabet 4hp¥st 45%t o about 80% by wei ght  oxynor phone

after about 4 hours. 66. The sust ai Ped éel ease . fornul at.i on of 'Cflggi m 40,
wherein the sust &ned I8 sysiained seless formplationof dlpim 4Qswhereiy theSBstiPeds o) ut i on

rate of a | gRaate BRAMLIANKR Bin VRIHMsoluBN Y AR P RORS Mdues0mBPUkighO hours. 67.
The sustained release formulation of claim40, further conprising an outer

coating, whepP®merhese afarabow 48houiy; conpri ses at | east one hydrophobic
pol ynmer. 68. The sustained rel ease formnulation _of claim®67, wherein the
hydr ophobi ¢ 10 gYt ymdhe sustaiped release fosmulaiemepfelaig 40cuEbsrcampryng arPusirky |

cel l'ul ose, acuAY AR e ofitBr doutifhSdofn priBds At leddt onhydRIpYYBIE PIyAset at e pol ymer,
a polymer or copol yner of acrylic an met hacrylic acid esters, zein, a

wax, a shellac argé a hydiResRatachsy (aRuRRSERIdim 67 wheldif RUSHADPRGSL I el ease
formul ation of claim®67, wherein the hydrophobic polyner is present on the

sust ai net0 r epAwBe is afleast encicompeusdaelaipdfiem gaplkykselitprbd irdrePhgpicis t o about
20% by wei ghtenyi@ic mdiGiaP u%mm&%&&le%@ﬁmtq&{wﬁfr bp&pengme} & 43ty and Ur t her

conprising an outer coating, erein e outér coating conprises at |east
one pl asti ci methacrylic acid estess, z¢imadvaxeh shellec ndrahyireengtedvegatieseihg an i nner
core and an outer coating, wherein the inner core conprises oxynorphone or
a phar maceuti cal 169- 20 The sestringd|release formulapreeffclaim®7t W@T@M*@rhYé@a{QbﬁFg

S L B B ERL SB plf-CEpSys Al

formul ati on [ erein the c Is at | east one
conpoundlSel wabed 2A0Pdm weight! kyl cel | ul ose, a hydrophobic cellulosic
material, a polyvinyl acetate polymner, a polymnmer or copolymer of acrylic
and nethacrylic Hei d Thesestainedzelpase formpkasion of cddim|40afurthergomprisiag @it ed

vegetabl e oi LOating, 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 least 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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25 73. The sustained release formulation of claim 71, wherein the
hydr ophobi ¢ polyner is present on the sustained release fornulation to a

. wei ght  gawo d3femgzabout 1% to about 20% by wei ght. 74. ThepSHeiainad

rel ease fornulation of claim71, wherein the outer coating further
conprises at |east one plasticizer. 30 75. The sustained rel ease

‘formul ation of clgim7], erein the outer coati f.urther conprises at
| east one wat er sZ‘%‘ubl‘é"&e%(fﬁfrffﬁa"@%azpwt(fgﬁmdgg“P@TF‘U@U?}"@MOS 76. A

net hod for t ra@midisiging anadffeeiNe amouhesfitGuéthinrd Rk f6ARMM4toRIoNBlaidim. Ni st eri ng
an effective amount of the sustained release formulation of claim?71. 77. A

sust ai ned rel ease7f.or nulsadtdifdd releige Forfriungoh EampramgUfonbationt HQBLutB0 miD

of a sustai ned

“oxynor phone hydrochl ori de and. abouf 8 t bout 36
rel ease S deMXv@?ly wéxygwl%h@r@ﬁﬁa?%g‘)&é?Eﬁé%'@ge %ggagnefivéw syst em

conpri ses sabQdfiveBy S¥ech® whérkin/ihe Q¥talRl BiMasd RLVSY sPRRAR cEpRseSdMLL8. o @90 t O
about 41.7% by wei ght xanthan gum about 20%to about 55% by wei ght

dext rose, abdt’%by vejghieryst teangy. aRevt§H% abetuth7 % by Veielt xanthytgdt.e, and

about 2%t 0 gBaHbL0%ASLEERSE% GG WelbhPadkirostBabolil$%, 3508l FRHby GLBASGICium
formul ation of claim 77, conpfising about 20 10 oxynor phone

hydr ochl or i deulf@igdihygdratesapdtahpmi@th tp @b d@%edwhedllatoson of claim 77,
conpri sing about 160 2% of a sustained rel ease delivery system 80. The
sust ai ned r el ease”8-or mihcupiainedreleaseformutationgh elpis W, cpmpRiing oW mg el ease

delivery l%yStogwn&?HMeilﬁ'gﬁ)cﬁlgﬂ&E 25% | ocust bean gum about 25% xant han gum
15 about 35% dextrose, "about 10% cal cium sul fate di hydrate, and about 5%

ethyl cellulose. 83. T GUshad f&feqserf%hmgmfo%m #, lcBRpNingdvBliTef fng  ur t her

conprising an outer coating. 82. A nethod for treating a patient suffering
f rom pai n corpbrisestaigpd reldase delivenrsysigman ef f ecti ve anount of the sustained
rel ease fornulation of claim77. 20 83. A sustained release fornulation
conprising from aB8ut Bhesystaipedirelegsy fegnulasiopobeloimhib whergirobebuskaingd and about

300 ng to abQHEasé%glg{é?y sgfstef'i‘. c%iﬁ?k?és'ﬂ@&t b &%, fRR& beﬂ#&dﬁ(@%fu{?&;ﬁ%ﬁ%@ﬁ,ei n the

sust ai ned rel ease very system conpri ses about wei ght
| ocust bédan ghegt 38Fodektr@e 3oniol Odbealtium $ulfas dihydmse.ghd abaund fathyfeatiulosabout
20% t o about 55% by wei ght dextrose, about 5% to about 20% by wei ght

cal cium 25 sul f aBé di Ryechusirined weirdseafoourlatipnoof olamh dU funii@ysanprising@alobigr ose.

coating.

82. A method for treating a patient suffering from pain comprising

administering an effective amount of the sustained release formulation of claim 77.

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 calcium

25  sulfate dihydrate, and about 2% to about 10% ethy! cellulose.

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

oxymorphone hydrochloride.

85.  The sustained release formulation of claim 83, comprising about 360 mg

of a sustained release delivery system.
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84. The sustained rel ease fornmulation of claim83, conprising about 20 ny
oxynor phone hydrochl oride. 85. The sustained release fornulation of claim
83, conprweimgoabout 360 ng of a sustained rel ease deli v oskems - 33 WO
03/004033 PCT/ US02/ 21403 86. The sustained release fornulation of claim
83, wherein the sustained rel ease delivery system conprises about 25%

| ocust bean gum out.25% xant han gu .about .35% dextrogse, about 10%

cal ciumsul fate yerla'Fél,’s%?‘F rﬁﬁ%sﬁgorg{%agf’% Ctl%fg'l%éuwgeg%’."%‘c?‘f?m% sust ai ned
rel ease for ndicatd detiverly spdidin Bontatised abiotii 5% REWEPbéanighia, SduO2f%eKkantianqQdask, i Ng.

88. A nethod for atin pent. sufferi frompain _conprisjr

admi ni steri n@boéfh:;gf’ g@if’f"r‘%ég‘&ﬁﬁ%ﬁ%f"m{ sf‘l‘&a'gGg‘gﬁﬁaﬁeﬁf‘q"’gP‘é‘é%‘ég'Bﬂrcﬁb}pgﬁei on of

claim8g3. -34 87.  The sustained release formulation of claim 83, further comprising an outer

5 coating.

88. A method for treating a patient suffering from pain comprising

administering an effective amount of the sustained release formulation of claim 83.
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