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

20 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. (Ferrell B et al. Effects of
controlled-release morphine on quality of life for cancer pain. Oncol Nur Forum

25 1989:4:521-26). Scheduled, rather than “as needed” administration of opioids is
currently recommended in guidelines for their use in chronic non-malignant pain.
Unfortunately, evidence from prior clinical trials and clinical experience suggests that the

short duration of action of immediate release oxymorphone would necessitate

administration every 4-6 hours in order to maintain optimal levels of analgesia in chronic

R

*18Q1K0*




. WO 03/ 004030 PCT/US02/21396 | pain. A controlled rel ease fornul ation
whi ch woul d all ow | ess frequent dosing of oxynorphone would be useful in
pai n managey@Bab40360r i nstance, a controlled rel ease for mulpgti@2213960r phi ne
has been denonstrated to provide patients fewer interruptions in sleep,
reduced nden [ > TR QY | , ity
of life tco rrgs ?&gﬁgle?ﬁ%‘?‘%{%e c‘%)lﬁtt??do Irm{ééhe‘r%%tuﬁ% %{ﬁ:g%ﬁefﬁﬁﬁg@ngg%g Ltfﬁn
addi ti on, oxyneorplorerwbild the ned¢fabimepaimmandgetienty of norphine was reported to
provi de nore constant plasma concentration and clinical effects, |ess

frequent peak.to trough flu atj ons, reduced_dosing treguency, and

DS bl'y 1 Bvior O RRATEE £ cPRESTled Fhlehte for RBOR T SHOTP R s HE TR orREetedng
clinical &fficary %?Fh |yt § egsr )
nor phi ne tt%a 1ioet S P%ﬁeﬁlgée‘?é%gﬁl e tso.%gclgnéggérb’ jliggg&ng&%‘g%wngn %%gan%ur BR
et al.5 Angrgesi compsnossamhbncedi quglity ahliferantdanpdspamtbieseaséd camntal eveethe

rel ease norphine tablets and rphine oral solution in cancer patients.
Cancer  1983iageRsnbobpawy. raddiap. te copiralied reisase dpunilation it morpliie Feease
nmor phi ne i ' [+ e | 15 ;
4551 06, BRI by shirk bl SARRECIork Bl tiob Al cliptel el W K ent
drugs t hgeakey trqugbsiudtugsionk) edecedodosingefrequeney,i andcpossibdy Fevekr rsidec effects.
syst ens. e.is abi | i of the.drug, ta induce or_.inhibit enzyne

synt hesi s(ﬁl]%‘i"i‘:‘m\f?ﬁft sﬁlgnwofgnﬁm%‘emgaloqdfﬁgaqﬂ %ara'i] aloo{emwseﬁﬁaonw th
chronj i 3 [ ' o] . _Q2-

I nt esitdi:ngeﬁﬁ( %kgﬂrgglﬁgrr 8%%%8@2@%{ gaggﬁttéljg{mb%?:e? ﬁi’?g%’gﬁ a ’Jé:g’\é? ?%Q;J@ r'%%v-sp%gs’s

ef fect. 20ofidhnoor BROBE al.s Ameigekiol regmahs@nto saighkalkhy muitipleeddsey of ,congsli¢d-i ng

in an oral  bioavailability of about 10% Eyidence from.clinical experience
suggest s felfate MQEPing fablety gndrmemmhiie el sURtieR It FARET Deliente| Lauiger 1989;

Oxy nor Phoge) RRCER HA-RA18S, & o ORFreblOWF R re RESEHBEhid Lo BLAR 0P 118Pkdr ™!
E i (% S andﬁr&%a engs (1

| evel s of @anal gesia. [t woul'td be use o clinicra al'i ke
t o have ocmnaterglaire @ncel. daseFaamat®Bd, dr52g-26f oxynor phone to use to treat pain
25 and a nethod of treating pain using the dosage forns. SUMVARY OF THE

;’S%ENJS toglr TES ’Iﬁ]rerees grrlat tWo. \fgcr%ct)rlsoapssgcrigt\e/a qgi?h nﬂ%t pn%?a%o[igrgl 0 lsc;rr?é/ Id{']l?gspt%latn m%

-

present problems for their use in controlled release systems. One is the ability of the drug
to induce or inhibit enzyme synthesis, which may result in a fluctuating drug blood
plasma level with chronic dosing. The other is a fluctuating drug blood level due to

intestinal (or other tissue) metabolism or through a hepatic first-pass effect.

20 Oxymorphone is metabolized principally in the liver, resulting in an oral
bioavailability of about 10%. Evidence from clinical experience suggests that the short
duration of action of immediate release oxymorphone necessitates a four hour dosing
schedule to maintain optimal levels of analgesia. It would be useful to clinicians and
patients alike to have controlled release dosage forms of oxymorphone to use to treat pain

25 and a method of treating pain using the dosage forms.
SUMMARY OF THE INVENTION

The present invention provides methods for relieving pain by administering a
controlled release pharmaceutical tablet containing oxymorphone which produces at least
a predetermined minimum blood plasma level for at least 12 hours after dosing, as well as

30 tablets that produce the sustained pain relief over this time period.
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Figure 7 is a graph of the mean blood plasma concentration of oxymorphone versus time

for clinical study 3.

Figure 8 is a graph of the mean blood plasma concentration of 6-hydroxy oxymorphone

versus time for clinical study 3.

15 Figure 9 is a graph of the mean blood plasma concentration of oxymorphone for

immediate and controlled release tablets from a single dose study.

Figure 10 is a graph of the mean blood plasma concentration of oxymorphone for

immediate and controlled release tablets from a steady state study.
DETAILED DESCRIPTION OF THE INVENTION

20 The present invention provides methods for alleviating pain for 12 to 24 hours
using a single dose of a pharmaceutical composition by producing a blood plasma level
of oxymorphone and/or 6-OH oxymorphone of at least a minimum value for at least 12
hours or more. As used herein, the terms “6-OH oxymorphone” and “6-hydroxy
oxymorphone” are interchangeable and refer to the analog of oxymorphone having an
25  alcohol (hydroxy) moiety that replaces the carboxy moiety found on oxymorphone at the

6-position.
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formulation which releases more than about 80% of its active pharmaceutical ingredient
within 60 minutes in a standard USP Paddle Method dissolution test at 50 rpm in 500 ml
20 media having a pH of between 1.2 and 6.8 at 37°C. "Controlled release" formulations, as
referred to herein, will then encompass any formulations which release no more than
about 80% of their active pharmaceutical ingredients within 60 minutes under the same

conditions.

The controlled release dosage form of this invention exhibits a dissolution rate in

25  vitro, when measured by USP Paddle Method at 50 rpm in 500 ml media having a pH

between 1.2 and 6.8 at 37°C, of about 15% to about 50% by weight oxymorphone

released after 1 hour, about 45% to about 80% by weight oxymorphone released after 4
hours, and at least about 80% by weight oxymorphone released after 10 hours.

When administered orally to humans, an effective controlled release dosage form
30 oxymorphone should exhibit the following in vivo characteristics: (a) peak plasma level
of oxymorphone occurs within about 1 to about 8 hours after administration; (b) peak
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20 In one specific embodiment of the controlled release matrix form of the invention,
the oxymorphone or salt of oxymorphone is dispersed in a controlled release delivery
system that comprises a hydrophilic material which, upon exposure to gastrointestinal
fluid, forms a gel matrix that releases oxymorphone at a controlled rate. The rate of
release of oxymorphone from the matrix depends on the drug's partition coefficient

25 between components of the matrix and the aqueous phase within the gastrointestinal tract.
In a preferred form of this embodiment, the hydrophilic material of the controlled release
delivery system comprises a mixture of a heteropolysaccharide gum and an agent capable
of cross-linking the heteropolysaccharide in the presence of gastrointestinal fluid. The
controlled release delivery system may also comprise a water-soluble pharmaceutical

30 diluent mixed with the hydrophilic material. Preferably, the cross-linking agent is a
homopolysaccharide gum and the inert pharmaceutical diluent is a monosaccharide, a

disaccharide, or a polyhydric alcohol, or a mixture thereof.
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20 The invention also includes a method of making an oxymorphone controlled
release oral solid dosage form of the invention which comprises mixing particles of
oxymorphone or a pharmaceutically acceptable salt of oxymorphone with granules
comprising the controlled release delivery system, preferably followed by directly

compressing the mixture to form tablets.

25 Pharmaceutically acceptable salts of oxymorphone which can be used in this
invention include salts with the inorganic and organic acids which are commonly used to
produce nontoxic salts of medicinal agents. -Illustrative examples would be those salts
formed by mixing oxymorphone with hydrochloric, sulfuric, nitric, phosphoﬁc,
phosphorous, hydrobromic, maleric, malic, ascorbic, citric or tartaric, pamoic, lauric,

30  stearic, palmitic, oleic, myristic, lauryl sulfuric, naphthylenesulfonic, linoleic or linolenic

acid, and the like. The hydrochloride salt is preferred.
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single d Fi gures sults ese tests, “conparing pain
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descriptor "Extrenme Pain". Patients indicated their |evel of pain by
maki ng a ver t iFoal theser testsn patne was mecastired Wigg as doswel Wamleg)Sehlet VABpor a

di st f t - hand t h th t t'
mor kL For CHREHER SHF1 abf ASpel iR SRt e e dimipaRaltife, 100 ort sfenl TE °
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Moderate = 2, or Severe = can be seen fromthese figures, there is a

correl at |mht+b@ndv@gd qbthe scaim(é(ﬁo amy) was marked with the descriptor “Extreme Pain”.
Patients indicated their level of pain by making a vertical mark on the line. The VAS

score was equal to the distance (in mm) from the left-hand end of the scale to the
20 patient’s mark. For the categorical scale, patients completed the following statement,

“My pain at this time is” using the scale None = 0, Mild = 1, Moderate = 2, or Severe = 3.

As can be seen from these figures, there is a correlation between pain relief and
both oxymorphone and 6-hydroxyoxymorphone levels. As the blood plasma levels of
oxymorphone and 6-hydroxyoxymorphone increase, pain decreases (and pain intensity

25  difference and pain relief increases). Thus, to the patient, it is the level of oxymorphone
and 6-hydroxyoxymorphone in the blood plasma which is most important. Further it is
these levels which dictate the efficacy of the dosage form. A dosage form whicﬁ
maintains a sufficiently high level of oxymorphone or 6-hydroxyoxymorphone for a
longer period need not be administered frequently. Such a result is accomplished by

30 embodiments of the present invention.
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fourth enbodi nent the oxynorphone is incorporated into an osnotic punp. In
any of t Heeontioflnd a¢laesetmatrixiceated geittye conrotiedanlepse lm.abi 2fourth grhbodiinenty of
granulesthn a. capsu or other .suitable for agg canf%ﬁntai | ubri cants,

le,.
col or ant $1° §FYHERRONE 45, incommetpted RO PTRAHC PYgPedh &Y OF these SERppimentsy,
An 0osnot ithe [dBALeCROMR tSEEe @ tabkt, |a gmfram%rw 2818 /1 h Vap&AERAT StHENSuiABR
having an outlet passing through the shell. The interior ‘conpartnment
cont ai ns form, mqméont@m&ba’bws,i@éﬂramﬁgﬁh@nﬁnmd @herceaniventiqriabingradients.
pharmaceutical ingredient is mxed wiwth excipients or other conpositions
such gs a pol H@Hc The shell is generally nade, at 20 |east in part,
froma material (suctt as cellul ose acetate) perneable to the liquid of the
envi ronment where the punp will be used, usually stomach acid. Once
i ngest ed, theAn osmotic pump comprises a shell defining an interior compartment and having

an outlet passing through the shell. The interior compartment contains the active
pharmaceutical ingredient. Generally the active pharmaceutical ingredient is mixed with
excipients or other compositions such as a polyalkylene. The shell is generally made, at
20 least in part, from a material (such as cellulose acetate) permeable to the liquid of the
environment where the pump will be used, usually stomach acid. Once ingested, the
pump operates when liquid diffuses through the shell of the pump. The liquid dissolves
the composition to produce a saturated situation. As more liquid diffuses into the pump,
the saturated solution containing the pharmaceutical is expelled from the pump through
25 the outlet. This produces a nearly constant release of active ingredient, in the present

case, oxymorphone.

Controlled Release Coating

In this embodiment, a core comprising oxymorphone or oxymorphone salt is
coated with a controlled release film which comprises a water insoluble material. The

30 film can be applied by spraying an aqueous dispersion of the water insoluble material
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salt and a bj ndi ng agent such as BPMC, or by coating an inert bead with
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tabl et magmelinhisif® BPER SRENEs HlGBcEERNIeAR10l0sEY ThOMBFELEA] Bla TabdtWHEde by
conpri si ng oxynmor phone or oxynorphone salt. The in vitro and in vivo

rel ease CPRIRRIESENS Suslt Sragfulashpris by eorHEessEE # glozaise capwaiging wHMephensasr be
nodi fi ed g)}/yﬂ;il 'H&lr%’a tures of different water insoluble and water sol uble
mat eri al s; “UST AQ i ¥er ent pl astici zers, varying the thickness of the
controlled release film including release-nodifying agents in the
coating, or byTlw ovidongnd assageaekyse tharadtglistics e thisadontelledCoeltdse! dasage

Rel ease trix 20 It |ts lportant in the present invention that appropriate
bl oodlfbl a ¢amy Be mogdified by using mixtures of different water insoluble and water soluble

materials, using different plasticizers, varying the thickness of the controlled release film,
including release-modifying agents in the coating, or by providing passageways through

the coating.

Controlled Release Matrix

20 It is important in the present invention that appropriate blood plasma levels of
oxymorphone and 6 hydroxy oxymorphone be achieved and maintained for sufficient
time to provide pain relief to a patient for a period of 12 to 24 hours. The preferred
composition for achieving and maintaining the proper blood plasma levels is a controlled-
release matrix. In this embodiment, the oxymorphone or oxymorphone salt is dispersed

25 in a controlled release delivery system that comprises a hydrophilic material (gelling
agent) which upon exposure to gastrointestinal fluid forms a gel matrix that releases
oxymorphone at a controlled rate. Such hydrophilic materials include gums, cellulose
ethers, acrylic resins, and protein-derived materials. Suitable cellulose ethers include
hydroxyalkyl celluloses and carboxyalkyl celluloses, especially hydroxyethyl celtulose

30 (HEC), hydroxypropyl cellulose (HPC), HPMC, and carboxy methylcellulose (CMC).
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1
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of the prvesightt (>10° heteropolysaccharide. Other preferred heteropolysaccharides include
derivatives of xanthan gum, such as deacylated xanthan gum, the carboxymethyl ether,

and the propylene glycol ester.

The cross linking agents used in the controlled release embodiment of the present

20 invention which are capable of cross-linking with the heteropolysaccharide include
homopolysaccharide gums such as the galactomannans, i.e., polysaccharides which are
composed solely of mannose and galactose. Galactomannans which have higher
proportions of unsubstituted mannose regions have been found to achieve more
interaction with the heteropolysaccharide. Locust bean gum, which has a higher ratio of

25 mannose to the galactose, is especially preferred as compared to other galactomannans

such as guar and hydroxypropyl guar.

Preferably, the ratio of heteropolysaccharide to homopolysaccharide is in the
range of about 1:9 to about 9:1, preferably about 1:3 to about 3:1. Most preferably, the
ratio of xanthan gum to polysaccharide material (i.e., locust bean gum, etc.) is preferably

30 about1:1.
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exclusive.

20 The combination of xanthan gum with locust bean gum with or without the other
homopolysaccharide gums is an especially preferred gelling agent. The chemistry of
certain of the ingredients comprising the excipients of the present invention such as
xanthan gum is such that the excipients are considered to be self-buffering agents which
are substantially insensitive to the solubility of the medicament and likewise insensitive

25 to the pH changes along the length of the gastrointestinal tract.

The inert filler of the sustained release excipient preferably comprises a
pharmaceutically acceptable saccharide, including a monosaccharide, a disaccharide, or a
polyhydric alcohol, and/or mixtures of any of the foregoing. Examples of suitable inert
pharmaceutical fillers include sucrose, dextrose, lactose, microcrystalline cellulose,

30 fructose, xylitol, sorbitol, mixtures thereof and the like. However, it is preferred that a
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be utilized. However, the preferred cationic cross-linking agents are
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chlorjde., The .cationi g cross- linking.agents.qgf. th resent inventiopn are
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het er opol ysacchari de and honopol'ysaccharide guins). 'In preferred

enmbodi nerdasipnicheosseliking agerg rip sisclidedkinrthe ayeained seleasel exdguentroftthe psassutai ned
rel ease elé\% t{O%niEl z?rf a}11r(]>8ntp frg%eaﬂ;[out 1 to about 20% by weight of the sustained release

excipient, and in an amount about 0.5% to about 16% by weight of the final dosage form.

20 In the controlled release embodiments of the present invention, the sustained
release excipient comprises from about 10 to about 99% by weight of a gelling agent
comprising a heteropolysaccharide gum and a homopolysaccharide gum, from about 1 to
about 20% by weight of a cationic crosslinking agent, and from about 0 to about 89% by
weight of an inert pharmaceutical diluent. In other embodiments, the sustained release

25 excipient comprises from about 10 to about 75% gelling agent, from about 2 to about
15% cationic crosslinking agent, and from about 30 to about 75% inert diluent. In yet
other embodiments, the sustained release excipient comprises from about 30 to about
75% gelling agent, from about 5 to about 10% cationic cross-linking agent, and from

about 15 to about 65% inert diluent.

30 The sustained release excipient used in this embodiment of the present invention

(with or without the optional cationic cross-linking agent) may be further modified by
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embodi nenP&s enttH%V 0015 P SRS 62?3455‘5%’&%:)? FASE (B W1t (B, SaREIOR ¥ to
about 75‘V r§1bﬂ%faagﬁ§ﬁropﬁ<fb?@g?apé?ﬁtl of ® Olgik?xgéﬁat"{i’oﬁaénﬂ tHé 'n?ed‘féaﬁu%ﬁ{ Tie N9

“agent, om about”-30" t o abou A)l nert

enmbodi ire n]hyairo;bﬁmbnspkslymen mzhyrbel selested drom pi @likyleetinjose siech ésreﬂimladmmlﬁseﬁdihéxo
about 75%cgel | i ng a ep 5&l;out 5 to about_ 10% cgtl oni ¢ cross-|inking
"agent, an@dPRPPIGISE ’cloﬂfr t%¥ tp@mxsngftw@f) YeRss . desryedhizom, a¢tylin cor

rel ease exeiploRL a}dﬁiegﬁtéﬂg &61&0‘1‘ Rt R d Ianéﬁa ﬁ?%@fd éégéefﬁr%ehpﬂva){e‘é‘ th

or without the-option cation ccrossll f'urt’he
nodi fi ed ¢hellad 2 hyﬁdgamﬁe@oe«-:gesmd UsB2/ a%ikB%ly |otthmr pharatdceutioafly aadvegtabghobi ¢
mat erial which slows the hydration of the gunms w thout disruypting.the

hydr ophi | Rydrepiobig material lﬁso“ab&ﬁl?ﬂSPs%kélépct Hl Preefdr B8 I oreldsoRbobithe
Presefy | QVRR 11‘91@0&‘&&5@{}#& ﬁ %19§steae'x@ ﬁ’en"tfétﬁaéx%hﬁp% ﬁgee‘c@i%e% Ligwt he
sol ution or I spersion o I‘OpOIC mat I‘Ia rior (0} e

i ncor por amleonydi:ﬁtlchh efnmidi gane n\tv;thdih edisrupyidg ofhb oliwd@opilﬁhy Rsitrivaforived sepect ed

froman al kyl cel | ul ose such as_ et hyl cel | ul ose,_ other hydrophqgbjc
cel | ul osi %}\H?é‘ﬂfér'ioaﬁ% enyspymental Huid: Jpotepiegy §rfe§@%r¢d/@albpfiwn&t o |the, pegsent

et hact Y1 el oS EEpAND UNTRATs Yo Bkl e MGaTRANAREK bitydglhucat o o

zein, waxes, rogenate vegeta oils any o

phar naceuﬁmﬁm{tlﬁbrﬁcabem hind ebou2OPO P eleight, Thabalveri fok tevitydiepiobiesipatelial | ed
in the art. The anount of hydrophobic 10 material incorporated into the
sust al‘hedMaEbe a8 aqusaus oF gFganicssolveat, opmIisRresthereebet i ve to sl ow the

hydrati on of the guns w thout disrupting the hydrophilic matrix formed upon

exposure to a%y&ﬂﬁdlé@%ﬁe%ﬁ{m&kﬁl@ aVdllabRy teﬁkﬁceﬂﬁﬁ&%é r g% ARagdierbaify the

present invent t he hydrophobic material 7s includ in"the sustained
rel ease eéaquqmwndlspe:rsmn ofa ethyiellfiilosen axbitaltle Fran EGL DT Foftabsliphie; ®A). aifhe

28: z:m f gltu' iﬁa agél%ﬁgg\?e:gg{s Igatpgrrsio% of G%Eyleulose avallz(;.ibcileJ OUSC(c)) orgorn of West

Point, PA). Examples of commercially available acrylic polymers suitable for use as the
20  hydrophobic material include Eudragit RS and RL polymers (copolymers of acrylic and
methacrylic acid esters having a low content (e.g., 1:20 or 1:40) of quaternary ammonium

compounds available from Rohm America of Piscataway, NJ.).

The controlled release matrix uset:ul in the present invention may also contain a
cationic cross-linking agent such as calcium sulfate 'in an amount sufficient to cross-link
25  the gelling agent and increase the gel strength, and an inert hydrophobic material such as
ethyl cellulose in an amount sufficient to slow the hydration of the hydrophilic material
without disrupting it. Preferably, the controlled release delivery system is prepared as a

pre-manufactured granulation.
EXAMPLES

30 Examplel
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Exanpl es of comrercially avail abl e al kyl cel | ul oses are Aquacoat coati ng
(aqueous di spersion of ethylcellul ose available from FMC of Phil adel phi a,

PA) and ¢ @lease coating (aqueous dispersion of ethyl celdcil,@mgpopi | abl e
from Col orcon of West Point, PA). Exanples of conmmercially available

acrylic pol ynerwo %Bh&éﬂéc?rél@c{se Lt&ﬁve@ éya%n%oaﬂeyﬁrega@a dRPbRAR tdehdnde
Eudragit RS and RL pol yners (copol yners of acrylic an et hacryl ic acid
esters hagimg lecusioesnnguns chleiugn , sulfako dghydlaw())andf detitaser maray hmlrmsmeulm

d 3Bl ! o R f. Piscat t
"ol base mRIFHEAal O REVsR oS o RyE A PRy TaPute Ei] AN SR oni o

cross- | i nidibl agwmles Hﬁﬁm?gs cBEperd/ih d}fél'lbfsattﬁe isfurdy i@ rHAdEd 8 %&l&yetmmaeq
cross-link 25 the gelling agent and increase the gel strength,
i nert Shydnogirebamd gmnakat@d fcmwhtbas 3animptesc éll‘heugr@selatlw inthanolpied ts tafIL@D| ent

toslowtehdatl fthe lic thout di sr t|n

br ef er abl G55 (R PO ifss haerbab a0 et e o Jof ermntisghap dicaan B yithe

pr e- ManUf AL uGeeShA nnlea:fela%e gﬁa{ﬁdﬂ gﬁhe:iﬁ?gr%dﬁﬁf&' Re fistdd e 010846830

PCT/ US02/ 21396 Two controlled release delTvery systens are prepared by dry
bl endi ng xant han gum | ocust bean gu cal ciumsul fate dehydrate, and

dextrose in a hi gh speedlabletefogig gasefldeliverydysies. A slurry is
prepared by m xing ethyl cellul ose w t h al cohol . Wil e running

choppersllnpel he slurry is added : bl ture, and
granul ated fo Egiie {r 3 mnutes. The gr 3 thtl(qﬂ/i st 9@%‘%&%0 a LoD
(l oss on dryi ng) of |l ess than about 10% by weé)ght. The grabal ation is then

m |l ed using 0 mesh screen. The relative 2uant| ties of the i ngredients
are listed in tA@st BernGyE, §&C Tabl e 1- cont?Pd | ed Rel easé¥8elivery System

Exci pi ent For ﬁg&g@%%,g@ mul ation 2 % % gqpust Bean G4, FCC 25.0 30.0

Xant han Gum Dextrose, USP 35.0 40.0 Calciim SuI fate
Di hydrate, NF Dextdode, USP 35.0 40.0
Calcium Sulfate Dihydrate, NF 10.0 0.0
Ethylcellulose, NF 5.0 0.0
Alcohol, SD3A (Anhydrous)' (10)’ (20.0)"
Total 100.0 100.0

1. Volatile, removed during processing

10 A series of tablets containing different amounts of oxymorphone hydrochloride
were prepared using the controlled release delivery Formulation 1 shown in Table 1. The

quantities of ingredients per tablet are as listed in the following table.
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Et hyl cel lul ose, NF 5.0 0.0 Al cohol, SD3A (Anhydrous)' (10)1 (20.0)1 Total
100.0 100.0 1. Volatile, renoved during processing 10 A series of tablets
cont ai ni nggfisfdogzgnt amounts of oxynor phone hydrochl ori de poAgg® 2R PRPar ed
.using the controlled rel ease delivery Fornulation 1 shown in Table 1. The
quantities of ingredients per tablet are as listed in the follow ng table.

14 WO 03/ 004030 PCT/ US02/ 23962 - & gfable@@migefﬁ@éag@@%tﬁg Differing
St rengt hs Conponent Anount in Tablet (ng) Oxynorphone HCI, USP (ng) 5 10

20 40 80 Componerted rel ease delivery system 168mpent inétbls mgH0
Silicified.mcrocrys | | cellulose, N.F. 20 2Q,.,20 2Q .20 di um_st ear yl
fumarate.  NRyBopby E@L{ﬁg?ém i ght 187 192 202q922 2 q)g ry (§§| or ed)
' 7.48 7.68 @oﬁ@ol@bd&%leﬁ@e &@jvei%@%féfelzln (clear) 18094 018p 1. 0do 1. ligol- 31160

Exanpl es 2 and Two batches of 20 ng tablets were prepared as descri bed
above, usi fgicified mowedrysthilied celbllessN.Idel i v&0y sy£0em of20For m20at i 0201. One

"batch was for.nul ate 0 5 provide relatively fast controlled, rel ease, the
ot her bat c%o Slt?fr"gmt”ﬂ}aéﬁe’t provi de rel a?i vely sl ow cé)nt rolded refease.
Conposi t i of§taPlveidhe tablets are shown in tike fol {ew ngyot abl &7 Tabhe 3 -

Sl ow and Fast Rel'ease Conpositions Ingredients Exanple 2 Exanpl e 3 Exanpl e
4 Sl ow (nfpadiygeolorg) Fast (ng) Oxynorplci8e HCLES USFR.09 208.20 TO#8r ol | ed

2Rgl SgsgoDe %X&r&%cl@ﬁ%t em 360 160 160 Sili 8'9f4| ed %grocigft al “Pe CleH ul ose,

Examples 2 and 3

Two batches of 20 mg tablets were prepared as described above, using the
controlled release delivery system of Formulation 1. One batch was formulated to
5 provide relatively fast controlled release, the other batch was formulated to provide

relatively slow controlled release. Compositions of the tablets are shown in the following

table.
Table 3 - Slow and Fast Release Compositions

Ingredients Example 2 Example 3 Example 4
Slow (mg) Fast (mg) Fast (mg)

Oxymorphone HC1, USP 20 20 20

Controlled Release Delivery System 360 160 160

Silicified Microcrystalline Cellulose, 20 20 20

NE _

Sodium stearyl fumarate, NF 4 2 2

Total weight 404 202 202

Coating (color or clear) 12 12 9

The tablets of Examples 2, 3, and 4 were tested for in vitro release rate according

10  to USP Procedure Drug Release USP 23. Release rate is a critical variable in attempting

15



Sodi um stearyl fumarate, NF 4 2 2 Total weight 404 202 202 Coating (col or
or clear) 12 12 9 The tablets of Exanples 2, 3, and 4 were tested for in
vitro relwesgoiase according 10 to USP Procedure Drug Relpeaasod/oBee3.

Rel ease rate is a critical variable in attenpting 15 WO 03/004030

PCT/ US02/;313rol 6 Mdeblakiig. 1B/APGRLRITRIGINCAS] BlhyRATBIAIGRRORIt o

6- hydr oxyoxynorphone in a patient. ReSults are shown in“the foOll ow ng

Tabl e 4. pRéibhte ResultRefesshownRathesfolpwaigletded. Fast Rel ease Tablets Time (hr)
Exanpl e 2 Exanple 3 Exanple 4 (Sl ow Rel ease) (Fast Rel ease) (Fast Rel ease)

531 66.9 663 5 64 7 75 ReseRus o Ygvahghaithiens §h 0°g3 o 1

85.3 90.6 95.8 12 89.8 93.4 97.3 5 dinical Studies Three clinical
studi es were conducted to assess the bioavailability (rate and extent of
absorption) of oxynorphone. Study 1 addressed the relative_rates of

absor pt i ohieg(htkont r ol EzepleiZease (CR) oEsamplenbne tabl et s Examplodippl es 2
H‘jﬁ ledse

and 3) and oral oxyggg gEREEaS%gl ution i E?ﬁél@&ge atients. ddr essed
the relative rates o tion of @ls—owy'nm‘ghonetab anpl es
2 and 3) and.5oral oxynorpB8ne solution in2igd patients. Studp.13 addressed
the relative rates of absorption of CR ox§m)rphone tabl ets (3?f7 Exanpl e 4)

and or al oxylm)rphone sol @f®on in fed and fadted pati ents.

2 40.5 474 46.9
3 50.2 58.5 57.9
4 58.1 66.9 66.3
5 64.7 73.5 74.0
6 70.2 78.6 83.1
8 79.0 86.0 92.0
10 85.3 90.6 95.8
12 89.8 93.4 97.3
5 Clinical Studies

Three clinical studies were conducted to assess the bioavailability (rate and extent
of absorption) of oxymorphone. Study 1 addressed the relative rates of absorption of
controlled release (CR) oxymorphone tablets (of Examples 2 and 3) and oral
oxymorphone solution in fasted patients. Study 2 addressed the relative rates of

10 absorption of CR oxymorphone tablets (of Examples 2 and 3) and oral oxymorphone
solution in fed patients. Study 3 addressed the relative rates of absorption of CR
oxymorphone tablets (of Example 4) and oral oxymorphone solution in fed and fasted

patients.

The blood pllasma levels set forth herein as appropriate to achieve the objects of

15  the present invention are mean blood plasma levels. As an example, if the blood plasma
level of oxymorphone in a patient 12 hours after administration of a tablet is said to be at
least 0.5 ng/ml, any particular individual, may have lower blood plasma levels after 12

hours. However, the mean minimum concentration should meet the limitation set forth.
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The bl ood plasma | evels set forth herein as appropriate to achieve the
objects of 15 the present invention are nean bl ood plasnma | evels. As an

exampl e, Wwo dshesddhood plasma | evel of oxynorphone in a paid@iKor2iohours
_after admnistration of a tablet is said to be at least 0.5 ng/m, any

“particul gy@r Rosk Bl AR veveL 2 adwpur s.
However , af%eg%gjr?gh{?%n nlag%gg%iééntr |Sg§hshouﬁpéci meefi thlg F?%{r{ng?logn Set
-forth. Ildubjors) i QGd&B36r EéEEbtaL‘b‘[beoE]fﬂﬁ@ doappditcetion foer dreguapmwahmttbrtbe Uus
study shoul d be perforned w a mnimum of 8 adul_t ubjects, in a manner

accept abﬂéoqdoand DmﬁgAQWHHﬂfﬂtioéat 1 25651 W ?rﬁgla%pﬂb}%ﬁ“ st et foungemangy o
and Dr ug B | g by 6R3E5.oUNS1E oL ARG, GLHELHRL RS, T OUNd among

"patients, her estin e necessary to Yaccur at y determ ne mean

val ues. 5 For al |l studies, the foll ow ng procedures were foll owed, unless
ot her vii se spedidriabigtudies; thee following praredstresdyere Thowed; jualess otherveis specified
‘consune 2{% al cog]ﬁ) caf fei ne-, or xanthine-containing foods or beverages
for 24 hot¥F & PAFiS arsdiecei vi ng study nedication for each study period.
Subj ects were to be nicotine and tobacco free for at |east 6 nonths prior

to enrolling "I'helﬁlbﬁé%:@s werdot th toRslthd b alcONEL,-dafiRire0 it emtHiRelb sahin@ips
were prohibited 7 days prior to dosing and dur’i ng the study. Prescription

medi cat i ofeedner bevesagealfonideliourd priey/to reedivingtstidyanediengionrfar eaghishiglytpeaiods udy .
Phar macok t ne and at i st.i cal thods T harrra okin

par ot or STESHE RSN PR EHBR AP TR fet 1250 lephd BReRS TERRIE RIS ¢ i e
dat a: mAU%ejtmd;Ar Qﬁ d&&ﬁﬁfn tover-tHelbuB R GREUIE/IdnS Rwdrk TRoEBIYE 7 888 pricretozer O
to the time of the last quantifiable concentration (Ct), calcul ated using

linear tdespeyaididiringtheestidyn. Pressiption meedigaiansiwger nattedlowedd 4 days prior to

concentrati on- tlﬂ% curtﬁe fhomtlrre zero to infinity. AUC(o_;n0 AUC(0_t)
+ O/ Ke,, f¥Yernminal elinmination rate constant. AUC( 0 _24)
Partial area under the drug concentration-tinme curve fromtine zero to 24

hours. Cmax MepHafaeskasticvuad Statisgicglaviesods at i on.

The following pharmacokinetic parameters were computed from the plasma

15 oxymorphone concentration-time data:

AUC.y Area under the drug concentration-time curve from time zero to the time
of the last quantifiable concentration (Ct), calculated using linear

trapezoidal summation.

AUC g.inp) Area under the drug concentration-time curve from time zero to infinity.

AUC(g.inp = AUC(gy) + Ct/K,, where K is the terminal elimination rate

constant.

AUC o024 Partial area under the drug concentration-time curve from time zero to 24
hours.

Crax Maximum observed drug concentration.

Tinax Time of the observed maximum drug concentration.

K, Elimination rate constant based on the linear regression of the terminal

linear portion of the LN(concentration) time curve.
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Tmax Time of the observed maxi num drug concentration. Key Elimnation rate
constant based on the |inear regression of the termnal |inear portion of
the LN(copeanfhass on) time curve. 17 WO 03/004030 PCT/ USO3cqhAR821386r m nal
elimnation rate constants for use in the above calculations were in turn

conput ed usi ”ﬁrehhﬂﬁ%lu'hﬁﬁh%ﬁ%t@rboﬁ&aﬁts %Inﬁsmm\ A abeeSalbl1BoROkEeSn téh
| east two of which were consecutive. Kel values for which correlation

coef fi ci exvigputsslr esmgslmeamwgrcﬂsmneqﬁalnmmnﬁm&f/\ﬂnee fione peimts, tabdedsh twheof
phannacokl net i c paraneter tgble | ﬁ ded in the stati stical

Pl et o VR & e SO BeHtYe. v YEhes ffop BieBsorieANo Fop FERigte ekt Ieéa than or
parametri uélntBrd.@ e}@fi&r pé oﬂé‘cf‘ﬁrtﬁla )phh adRRtARMIEES nen@egm fle the

bki

above paraneters (exc and the katrans formed parameters
CR, aX5 AUG(tstiea analyfkiCTous AU@@QD w(hlc:(alee not)repdmlnd: inghése,casdse anal ysi s of
vari ance ( ANOVA) rmdel included the following factors: treatnent,

sequence, subj,ect vm se nce eri and ryov effe
carryover effé\cp W% n%rlr%:ﬂ%feioégn neffﬁdkil%? (5’?0(%% oF ?Q?rhea e‘l’f h‘Fhe
sequence #Bbl€phrarters %é&c%ﬂlﬁ@ ma), thel @y HiNeglanMoihed p&REHEERS €, 1 arU@(gy@r e,
and all other  main effects were tested usi ng the residual error éerror

mean squak@§o-yPhrd AR Qme:yﬂjmhph%ibe tleeornabysis eft Y%mcm OV A) wadelyinelugedthe at

each coII tlon {(r)e ?r sum‘rarlzecd usb % scrl 1tllve st at stldccs .

Phar nacoRPRRYIE %‘8 e CEPRIE FUPLEE PTETE ! §’%11‘f61 Bediod, and VT e
usi ngode%@'fewt P @argy el Tffees wadt it Vi ghifidan®, Wasr &dpped Redre abe niclellUIRel ONS;
Fasted Patients Healthy vol unteers recei ved a si ngl e oral dose of 20ng CR

oxynor phoneuangk effectivestesied usingide snbiset withia sequensgrméanssquagné eflpther
recei ved the bl ets Tr eat arrpl e 3 (Treatnment
18 Fur vheh LEp dive RusrAngTR s Rl SR ey ot ST 10my/ 10

oxynor phone solution in 180 m apple jui ce followed with 60 mM water

(Treatment 1 Elasmbhexyaicaphonedt@neshtemibhd were Naed big ethjta o ettt @llRction time
i mediate release (IR dose, This study had a single-center, open | abel ,

random zad SUmEELZGR YiSIBE sleseiptive sHEistign Pd@uﬁgcwqtlémarag%?ré&egc alsgistedt s
vere | overnight fast. There was a
14- day mg{}s@?ﬁe@?axf&%ﬁ ‘J‘eetd V\B\Mn%q{e% rlrfqﬁjrgce%Ll 4 8%55 adm ni strations. The

subjects were confined to the clinic during each study period.
Study 1 - Two Controlled Release Formulations; Fasted Patients

Healthy volunteers received a single oral dose of 20mg CR oxymorphone taken

with 240 m] water after a 10-hour fast. Subjects received the tablets of Example 2
(Treatment 1A) or Example 3 (Treatment 1B). Further subjects were given a single oral

20 dose of 10mg/10 ml oxymorphone solution in 180 ml -apple juice followed with 60 ml
water (Treatment 1C). The orally dosed solution was used to simulate an immediate

release (IR) dose.

This study had a single-center, open-label, randomized, three-way crossover

design using fifteen subjects. Subjects were in a fasted state following a 10-hour

25 overnight fast. There waé a l4-day washout interval between the three dose
administrations. The subjects were confined to the clinic during each study period.
Subjects receiving Treatment 1C were confined for 18 hours and subjects receiving
Treatments 1A or 1B were confined for 48 hours after dosing. Ten-milliliter blood
samples were collected during each study period at the 0 hour (predose), and at 0.5, 1,

30 15,2,3,4,5,6,7,8, 10, 12, 14, 16, 18, 20, 24, 28, 32, 36, and 48 hours postdose for
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Subj ects receiving Treatnment 1C were confined for
receiving Treatnents |A or

Ten-mi | | iwiot@fol@od
.the O hour (predose)

14, 16, B reédivi

PCT/ uso2/ 21{%96 subj ects receiving

hour s post -dose

for each ?HER

18 hours and subjects
1B were confined for 48 hours after dosing.
sanpl es were collected during each Sic4tysoRgijopd at
and at 0.5, 1, 30 1.5, 2, 3, 4, 5, 6, 7, 8, 10, 12,

rednerBGA Gf 48d DOYDS, @98@ 6981% 95198 0&/%%/50@4030

-0.75, 1, 4,.3%, 718510,1127594, 26, #hd5]8 Bourszp,ostﬁdqsﬁ Th,e 18eaniflash2 codekntrithon afid 18

The nean

PI asma Concentration vs.

OOOHOUJ

Treatnent 1C 0 0.00

.75 1.3264 1 0.5016 O.

0 (]

Ti me (ng/nll)

Tr eat ment’

concentrati o
o SeEainb o B eent deres

ShiscRib R

hone versus tine

1imigblee- 5 - Mean

5 Tinme hr Treatnent | A Treatment |

0 0.4104 1.3016
) ‘ 5] '#gﬂfﬁglgﬁg@é%ﬁé 8192 1.0813

' 75.0.9502 2 0.6328 0.7689 0.9055 2.5 0.7161 3 0.5743 0.7341 0. 6689 4
5709 0. 6647 0.4879 5 0.7656 0.9089 0.4184 6 0.7149 0.7782 0.3658 7

. 6334 0.6748 0. 3464Tinfe (hrp 7 Teeadm&RIA 0 T2aifentllB 0T84t 15144 0. 2028 12

0.75

1.25

1.75

0.5

1

1.5

2

0.2941

0.5016

0.5951

0.6328

0.5743
0.5709
0.7656
0.7149
0.6334
0.5716
0.4834
0.7333
0.6271
0.4986
0.4008
0.3405
0.2736
0.3209
0.2846
0.2583
0.0975

. 7333 0.6801 0.2936 14 0.6271,80§089 0. 29880
0.25 |

0.4104

0.7334

0.8192

0.7689

0.7341
0.6647

0.9089

0.7782
0.6748
0.5890
0.5144
0.6801
0.6089
0.4567
0.3674
0.2970
0.2270
0.2805
0.2272
0.1903
0.0792

0.0000
0.9489
1.3016
1.3264
1.3046
1.2041
1.0813
0.9502
0.9055
0.7161
0.6689
0.4879
0.4184
0.3658
0.3464
0.2610
0.2028
0.2936
0.2083
0.1661
0.1368

The results are shown graphically in Figure 5. In both Table 5 and Figure 5, the

results are normalized to a 20 mg dosage. The immediate release liquid of Treatment 1C

shows a classical curve, with a high and relatively narrow peak, followed by an

exponential drop in plasma concentration. However, the controlled release oxymorphone
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16 0.4986 0.4567 0.1661 18 0.4008 0.3674 0.1368 20 0.3405 0.2970 24
0.2736 0.2270 28 0.3209 0.2805 32 0.2846 0.2272 36 0.2583 0.1903 48

0.0975 0.W0Awdlyresults are shown graphically in Figure ggrdde2hoioh Tabl e
5 and Figure 5, the results are nornmalized to a 20 ng dosage. The

i medi at qatlelseadebit infpliedpeaks Th @SS Plashe conb@iationC| T ifral e%!{rd&ursV\(dnh a

hi gh and rel atively narrow. peak, followed by an exponentlal drop i

pl asma cawerage) attarownd Bidhwatser The $rsond peakoof| the meandueed plegme ppimn@athrg iSO
03/ 0040331tl RCT/, USO%/% %9 tabl ets $§ b tstr eaks in blood plasm
concent r APE5H B s Peghbake Fetn lbcﬁlr &\ 8&5% at around 3 hours. The
second peak of the nean bl ood pl asma concentratlon I's higher than the
first, occurriOwasiomallyd ifai ihdisidual, ahe fiverpgle)s higheAdiaandk [sycondn allough
|nd|V|duaI the first ak is hlgher t han the second, although 5 generally
this s reshereHx ﬂ@ag%nogmescaﬁ%k&m malggsfit digfipult foodefemaineithrting do maxmyue

ot mum BRAPHIBEESIMCEARRRA' (Bl HANChTe e BEGINAR bl (LAY Bl RERa S

hi gher than € Seco asma c rat gcecurs
much ear Im&fimpai bRodUpidsEa ROHEGIratibR AT, [N obbh@s Uitk eardise (Mhabend Behdggond
peak is highest. Therefore, when we refer to the tine to peak plasm
concent r 4hthin hyHsual\cags MRS e ﬁ@mﬂs@als pse@ghwéd Thegeforss ‘éfhelt wetrRker ¢ the 10

to the s Fur ef we
rerer 1o et PRRbaHE b IR Cl e Ui BulePltBSBecifled e REGIRIHERE,

bl oodiopl asnige seoae peilat Fﬁftherb%bﬂ&efefbndé @pmhdi@tcs&@cseebﬁd p@k werefedkd the
where the first peak is higher than the second, the difference in the

maxi num BIedar plosdnplagya copeeniiation ahthe n@ni meffem@sblpgd Phasma, conppriFaionr e,
this diff b%é@? gicda th%%&on%ég@% gﬂl? t?r%?ﬁéa?(dls grrﬁher hwgfghé Pﬁ%ue

15 maxi mu asnma concent ra conce

second perk diffébhce fn theDﬂﬁkﬂﬁﬁﬁ)lﬁl&ﬁi pﬁsﬁaro%ﬁ'e&ﬁfaﬁoﬁfat Rheswe godksmy ghgine for
Study Treatnent 1A Treatnent 1 B Treatnent 1 C
Therefore, this difference (if any) was ignored and the reported C.,, was the true

15  maximum blood plasma concentration and not the concentration at the second peak.

Table 6 - Pharmacokinetic Parameters of Plasma Oxymorphone for Study 1

Treatment 1A Treatment 1B Treatment 1C
Mean SD Mean SD Mean SD
Crax 0.8956 | 0.2983 | 1.0362 | 0.3080 | 2.9622 | 1.0999

Trax 7.03 4.10 4.89 3.44 | 0928 | 0.398
AUCq. 17.87 | 6.140 | 17.16 | 6.395 | 14.24 | 5.003
AUC-inpy 19.87 | 6382 | 18.96 | 6.908 | 16.99 | 5.830

Tine 10.9 2.68 114 2.88 6.96 4.61

Units: Cpay in ng/ml, Ty in hours, AUC in ng«hr/ml, T in hours.

Relative bioavailability determinations are set forth in Tables 7 and 8. For these

calculations, AUC was normalized for all treatments to a 20 mg dose.
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Mean SD Mean SD Mean SD C,,,a,, 0.8956 0.2983 1.0362 0.3080 2.9622 1.0999
Tn,ax 7.03 4.10 4.89 3.44 0.928 0.398 AUC(o_t) 17.87 6.140 17.16 6.395
14.24 5. 0RJ o3ndse_; N0 19.87 6.382 18.96 6.908 16.99 5. 830pdiishr18¢9 2. 68
11.4 2.88 6.96 4.61 Units: Cn,a, inng/m, T,,ax in hours, AUC in

ng. hr/m, T1/2el in hours. Relative bioavailability determ nations are set
forth in Tabl esyafand R@1arfFRBibIRIGH TR G PelPitnaribYBBS R AUE) I zed for all
-treatnents to & 20 nmg dose. 20 20 WO 037004030 PCI7US0Z/ 21396 Table 7 -
Rel ative _Bioavailability (F)Determ nation Based.on AUC o _;n Frel (1A vs.

1C) Fret| (1B W (180ys.AGt (1A vs. ) (1Bved®) 0.208 1. 1Fw (100 211B). 108

0.152 Tgbte-S8 Rel-at-tyre—bropvrattabtt-ty—Determaat+on—Pased-pa-Adero-] S)
“Fret (1A vs. 1009%F2B1E vs. [10) FRARLEES. 1B)| 0. 7351085668%. 783
0.117 0.9272—0. _J_J_U Sl u_dy Z - Iwo CR Formul atrons; Fed Patirents HealThy
vol unteers recei vig@]#8 S RRG®e Bichvalidsiy PetibhinBida B A%H BRIADONS,, t aken 5

"with 240 M water in a fed state. Subjects received the tablets of Exanple
2 (Treat nt 2A) or Examle 3 (Treatnment 2B) Eurther subiects were given

a singl e| oral Feod 3. 1Q)ong/ 10 M dkey (it phdd sol ufi on i R0Vl Bippl e
j ui ce foHtowed-whitthH0;t—wate T ment 26— The—oraji ' F—sotutij on
was used| to si?ru%%?ed?g%g i ned| at e rg'ﬁggge'ﬂh(TR) dose. 1001?%%@?@@ had a
si ngl e-center, open-Tabel, random zed, three-way crossover design using
fifteen sghidyct STwONERTWHnAdAGioNs FediPatntsed state, after a 10-hour
overnight fast followed by a standardi zed FDA hi gh-fat breakfast. There
was a 1l4-day washout _interval between the three dose adm nistrations. The

subj ects wer e Heatyeiuntgers geceiyadg single rehgosaih?® Mgl Rpermasphoggraken s
f €Cel V4 NGy, E?@%a&pﬂf‘ﬁrﬁd g@n&fe h@l?bg?étﬁgec ' eJ Y @bﬂés gi;ﬁxaﬂfﬂle%éﬁeér&%ﬁi ving

Tr eat nent s were con urs after S ng-.
- 2A) or Example 3 (Treatment 2B). Further subjects were given a single oral dose of

10mg/10 ml oxymorphone solution in 180 ml apple juice followed with 60 ml water
(Treatment 2C). The orally dosed solution was used to simulate an immediate release
(IR) dose.

10 This study had a single-center, open-label, randomized, three-way crossover
design using fifteen subjects. The subjects were in a fed state, after a 10-hour overnight
fast followed by a standardized FDA high-fat breakfast. There was a 14-day washout
interval between the three dose administrations. The subjects were confined to the clinic
during each study period. Subjects receiving Tfealment 2C were confined for 18 hours

15 and subjects receiving Treatments 2A or 2B were confined for 48 hours after dosing.

_ Ten-milliliter blood samples were collected during’ each study period at the 0 hour
(predose), and at 0.5, 1, 1.5, 2,3, 4, 5, 6, 7, 8, 10, 12, 14, 16, 18, 20, 24, 28, 32, 36, and
48 hours postdose for subjects receiving Treatment 2A or 2B and 0, 0.25, 0.5, 0.75, 1,
1.25,1.5,1.75,2,2.5,3,4,5,6,7, 8 10, 12, 14, 16, and 18 hours postdose. The mean

20 plasma concentration of oxymorphone versus time for each treatment across all subjects

is shown in table 9.
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Ten-mlliliter blood sanples were collected during' each study period at
the O hour (predose), and at 0.5, 1, 1.5, 2, 3, 4, 5 6, 7, 8, 10, 12, 14,
16, 18, 2AR003Ae4038, 32, 36, and 48 hours postdose for subjcgaisshesel Vi ng
Treatnment 2A or 2B and O, 0.25, 0.5, 0.75, 1, 1.25, 1.5, 1.75, 2, 2.5, 3,

4,5 6, 7,8 10, 1Zanid - ﬂﬁm@%nﬁ%&ﬁ%ﬁt%&ﬁsd?ﬁﬁe n mean 20 pl asma
Concentratl on of oxym)rp one versus eac reat nent across all
subjects is shown in table 9. 21 WO 03/ 004030 PCT/ US02/ 21396 Table 9 -
Mean Pl asna Concentﬂénthﬂvéﬁﬁmmﬁa_éﬁgﬁﬁfynﬁmhﬁﬂhﬁﬁvmmkmhﬁﬁt 2A Treat ment
2B Treatnent 2C 0 0. 000 0. 000 000 O. 263 0 396 . 0553 1.556
0.75 1.972 1 0. 800 1.02’3 1.796 00(1&’ 1, 79@'500%’.5 1.03%%98%19 1.637 1.75
1.467 2 1.269 1.414 10454 2.5 1.331 3 1.328 1.540 3,830 4 1.132 1.378
1.011 5 1.291. 1.609 0.731 6 1.033 1.242 0.518 7 0.941 0.955 0.442 8
0.936 0.817 0.372 10 ®3669 0.535360. 323 10553. 766 0. 391560. 398 14 0. 641
0.519 0.284 16 0.547 0,407 0.223 18 0.453 0.320 0. 173,

1 0.800 1.063 1.796
1.25 1.795
1.5 1.038 1.319 1.637
1.75 1.467

2 1.269 1.414 1.454
2.5 1.331

3 1.328 1.540 1.320

4 1.132 1.378 1.011

5 1.291 1.609 0.731

6 1.033 1.242 0.518

7 0.941 0.955 0.442

8 10936 0.817 0.372
10 0.669 0.555 0.323
12 0.766 0.592 0.398
14 0.641 0.519 0.284
16 0.547 0.407 0.223
18 0.453 0.320 0.173
20 0.382 0.280

24 0.315 0.254

28 0.352 0.319

32 0.304 0.237

36 0.252 0.207

48 0.104 0.077

The results are shown graphically in Figure 6. Again, the results have been

normalized to a 20 mg dosage. As with Study 1, the immediate release liquid of
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20 0.382 0.280 24 0.315 0.254 28 0.352 0.319 32 0.304 0.237 36 0.252
0.207 48 0.104 0.077 The results are shown graphically in Figure 6. Again,
the resul o @3avspshpeen normalized to a 20 ng dosage. As Wgdy f¥dYsed: the
dmediate release liquid of 22 WO 03/004030 PCT/US02/ 21396 Treatnent 2
shows a I h lv.el.y: d
by an oxpooaniRpCHiotts o aiclod AN s LI EivER Lol RR, fpRipete
-rel ease b;xymr@dponmtt&lbkiﬁips iex ipldsida tdonpdrerapienk swhite btheodomkeltadn release
concentration. Thus ain when we refer to the time to peak plasma .

concent ra&?iyawr?hq?&x?b &31ab tRplepeaks 4p lped plpsmascapeentgtion. « Shehdgine ¢ o

t he seco f

‘Q<yrmrphon‘91e @ET giﬁf]t&fer aé%%?&% ‘{f’gé%r&%ﬁ%?g%‘ﬁ'r eg °tﬁ‘%ra§ pl\/ggﬁd’SD
Mean SD N@afef&[lo(ﬁ‘mtuneltoﬁiﬂése@ofﬂcﬁﬁeak. 944 0.465 4.134 0.897 Tnax 3.07 1.58
2.93 1.64 0.947 0.313 AUC(o_t) 22.89 5.486 21.34 5.528 21.93 5.044
“AUC(o_,nfl 25 7 : : 616 T1/ 2el 283 7.11.0 3.51
5.01 2.02 Uni@ L2 G3sna g ge j i
hours. In Table 10 the Tma, has a Iarge standard deviation due to the two

conparabl e pegks in blood Mt gAndenyeaﬁﬂeg{\gBRel attesgnBitoaval l ability

determ nations |are set fart Tdbles 11 and 12. Table 11 -| Rel ative
Bi oavai |l abil ity Determ naft |M>¢anBase&D or] Ali@no |; SIDel Meanvg. SD:) Frei (2B
vs. 2C) Frei (Z2A~rs+—2B—14-0521—6,3840-94910-154-1-148 2501 Table 12
- Rel ative biogvai |%rm i tyjt@t4er nqlagfl o;-gégseaadéﬁyﬁua(@ )68§7

Trax 3.07 1.58 2.93 1.64 0.947 | 0.313

AUC(.y 22.89 | 5486 | 2134 | 5528 | 21.93 | 5.044

AUCg.ingy | 25.28 | 5736 | 23.62 | 5202 | 24.73 | 6.616

Tinel 12.8 3.87 11.0 3.51 5.01 2.02
Units: Cyy in ng/ml, Tp,y in hours, AUC in ng«hr/ml, T} /3¢ in hours.

In Table 10, the Ty has a large standard deviation due to the two comparable
peaks in blood plasma concentration. Relative bioavailability determinations are set forth

10 in Tables 11 and 12.

Table 11 - Relative Bioavailability Determination Based on AUCg.inn

Fre1 (2A vs. 20) Fie1 (2B vs. 20) Fre1 (2A vs. 2B)
1.052 +£0.187 0.949 +0.154 1.148 + 0.250

Table 12 - Relative bioavailability Determination Based on AUC(0-18)

Fre1 (2A vs. 2C) F1 (2B vs. 20) F:e1 (2A vs. 2B)
0.690 £ 0.105 0.694 +0.124 1.012+0.175

As may be seen from tables 5 and 10 and figures 1 and 2, the C,, for the CR

tablets (treatments 1A, 1B, 2A and 2B) is considerably lower, and the T,,, much higher

15  than for the immediate release oxymorphone. The blood plasma level of oxymorphone
remains high well past the 8 (or even the 12) hour dosing interval desired for an effective

controlled release tablet.

23



Frei (2A vs. 2C) Fiel (2B vs. 2C) Frei (2A vs. 2B) 0.690 0.105 0.694
1.012 0.175 As may be seen fromtables 5 and 10 and figures 1 and 2, the
C '. for woas@bhiosd ablets (treatnents 1A, 1B, 2A and 2B) i $caaepegwabl y

| ower, and the Tmax nmuch higher 15 than for the i mediate rel ease

oxynor phaifady BheoRé €eatiIRA TReléR¥ Horfiulfion I AN HIEF 4s26PPAGefts 90 Wel | past
the 8 (or even the 12) hour dosing interval’ desired for an effective
controlled rel ease tabl et. 23 WO 03/004030 PCT/US02/ 21396 Study 3 - One
Control | ed Relldisgudypad, aasmgé«?rcem@d oaﬁulabalstaedyp@ﬁliyéﬂt@ectmagqu feuet a

si ngl e-cep al oni f ou

crossove?wg oé%pv uCLeg%@tss glﬁg% ﬁg‘%fj“%%e‘? ng etn%lg%‘ gﬂéeﬁr%tg}e&&&d\% as
descri bedieb@hw bAIEWE wee an faafdsrd ﬁﬁt@tiellsﬂiﬂgow Ichcur IdeRfipht Qe BuBfektsf ast .
Subj ects 5 random zed to Treatnent 3B and Treatment 3D, as described bel ow,

wer e idn trh@dcfr@@e@t(a'f@aﬁnﬁﬁ\ﬁﬁ@dhﬁ@a@lw 3B, andesaribed belewpweredn thefedrtatet es
prior to d05| L e washout i nt en_t he .four dose
admi ni st raat §nn‘gdd aI'E fa me@fé:oﬁg’?gg%f)enfrpwg tpélor%%éloﬁlflgnltfé\"eﬁuwflﬁﬁ léa

st udy perw@ﬁoutsmmreat&t%@i tHeeut doscLEBhMEstrhfiOm. MERE sje@d verd EOiMBRIN 3B
wer e di schar ed fromthe clinic on Day 3 follow ng the 48-hour 10

pr ocedur éBe ¢ élemjl&@@h sy qresi@dt oSukeeds \pésm@a wchaanqme%rﬁ@gt 3D
d .
o R e R T e

tr eatlmse NtgFocelufal raaat@bj?aatsaaﬁlcaﬁd @%éefve hpRameant 30! dnadTratias €313 Oweie
tablets from Exa l e 3. Subjects random zed to Treatnment 3A received a

si ngl e ordaschergsd Qﬂffn&‘rﬁ‘e‘?m@c on Dayg folpwingthe 36-hoyn prasedwes.r Onddayel oheacht
t aken vvlt t afte 10= hour fas |ng period. Subjects
randoni z€ (ﬁ' e‘ﬂpgéﬁen%u\ri\\)?ecg%mfggg ‘g%lop oélfﬁa?tgle dose of one 20 ny

oxynor phone controll ed rel ease tablet taken vmth 240 mM of water 10 m nutes

after a standaeaﬂmzﬁud mmdfas mOadymofpioat navntis118d relesse3T0 myx tablets hfoore HCL
solution, USP, 1.5 10 mM vials. 20 Subjects random zed to Treatnent

3C recei VEgmp! %ﬁngﬁl@Je&FSaqané@@@eéfto Toeatgentsd 4 r%ﬁe}ved&wslﬁp%lr@sg &f one 3
takensw t g,[%%gr]nrglépah[% V&h@@@& t8Lasd J%&eb&% AR g{ﬂ@ é,aegf &Qtei 3§'éplae@t r;%)

random ze recerved a si ng e or
fasting period. Subjects randomized to Treatment 3B received a single oral dose of one

20 mg oxymorphone controlled release tablet taken with 240 ml of water 10 minutes after

a standardized high fat meal.

Treatments 3C and 3D: oxymorphone HC1 solution, USP, 1.5 mg/ml 10 ml vials.

20  Subjects randomized to Treatment 3C received a single oral dose of 10 mg (6.7 ml)
oxymorphone solution taken with 240 ml of water after a 10-hour fasting period.
Subjects randomized to Treatment 3D received a single oral dose of 10 mg (6.7ml)
oxymorphone solution taken with 240 ml of water 10 minutes after a standardized high-

fat meal.

25 A total of 28 male subjects were enrolled in the study, and 24 subjects completed
the study. The mean age of the subjects was 27 years (range of 19 through 38 years), the
mean height of the subjects was 69.6 inches (range of 64.0 through 75.0 inches), and the
mean weight of the subjects was 169.0 pounds (range 117.0 through 202.0 pounds).
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oxynor phone solution taken with 240 ml of water 10 m nutes after a
standardi zed high- fat neal. 25 A total of 28 male subjects were enrolled
in the stu@yosodfdo24 subjects conpleted the study. The ngaf,gae,2ediet he
subj ects was 27 years (range of 19 through 38 years), the nean height of

t he subjects .& bac - f Q& thL Aginda: O dach - t he
mean wei ght op@?ﬁg‘?sﬁb?gcé@?ﬁi%&% %tgﬂer?gtsto%ange %élt? 0(])1';il rou eﬁtsgg‘gl.oo
-pounds) . &inpMed 341004 RIS WSA2/ mitRMA6d Ant tteakuroma®B statisfies tand r gatésiticald at

| east one t{eat ment. Only subjects who conpleted all 4 treatnents were

i ncl uded #¥'¥He sunmary statistics and statistical analysis. Blood sanples
(7 M) were collected during each study period at the O hour 5 (predose),

‘and at 0.5, 1Blde® samipled: (A mlPwde Blledid dhfing léhch 1@udy?Peridd at IRe BRourdnd

48 hours post-dose (19 sanples) for subjects random Zed to Treatnent 3A

“and Trfeat (pesttos®Band Bt 08¢ 1sadples, 4.7, 6 B, Warie, dd) 1acXled4d30.i 36y anddh houtsdy

75, mpsigosts (R SapBleg R hviedy Fyfomiiste, rsimity 7 i Trcitoet 3
sanpl es) BRbdSURipEEt @ MBNHer dftRcied diRgtdiBR G FRBd T4 9RS TEkfur predddd) The

mean oxynor phone pl asma ‘concentration vérsus time curves for Treatnments
3A, 3B, 3@d atfi2RD.3r&7predetf, ddb,ildFKi2g8r 4 5.6, Bn&0,r B Ukt 36,20y end 86hours

normal i zed tq a dosage.. The data i nt ai ned i n ble 13,  The
N T het | eoskdath O a0 Tt el Fottbrarnshie SR ReRE S A RS EAtIR, ors and
the statistics for all Treatnents are summarized in Table 1. 15 Table 13 -

Mean fj asna C@Tﬁ%&é@bkﬁﬂmg}ﬁon bEBma tehdnkrafibA & eltius TeREWRES for TrEARRNEENT
3B Treatnent 3C Treatnent 3D 0 0.0084 0.0309 0.0558 0.0000 0.25 0.5074

0.9905 034, IB3IHGHd. W38 presmred n Kigar 7.0Thereaubybavelhezogormalizedzo@ 29, 7428
0.8777 1. 33%8hsags. > Tnd: $itd 1s dodiginga it Tabls 133 ik SR8 1eBe s 6188 Plasma

oxymorphone pharmacokinetic parameters and the statistics for all Treatments are

summarized in Table 1.

15 Table 13 - Mean Plasma Concentration vs. Time (ng/ml)
Time (hr) Treatment 3A Treatment 3B Treatment 3C  Treatment 3D

0 0.0084 0.0309 0.0558 0.0000
0.25 0.5074 0.9905
0.5 0.3853 0.3380 0.9634 1.0392
0.75 0.9753 1.3089
1 0.7710 0.7428 0.8777 1.3150
1.25 0.8171 1.2274
1.5 0.7931 1.0558 0.7109 1.1638
1.75 0.6357 1.0428
2 0.7370 1.0591 0.5851 0.9424
3 0.6879 0.9858 0.4991 0.7924
4 0.6491 0.9171 0.3830 0.7277
5 0.9312 1.4633 0.3111 0.6512
6 0.7613 1.0441 0.2650 0.4625
8 0.5259 0.7228 0.2038 0.2895
10 0.4161 0.5934 0.1768 0.2470
12 0.5212 0.5320 0.2275 0.2660
14 0.4527 0.4562 0.2081 0.2093
16 0.3924 0.3712 0.1747 0.1623
20 0.2736 0.3021 0.1246 0.1144
24 0.2966 0.2636 0.1022 0.1065

30 0.3460 0.3231
36 0.2728 0.2456 0.0841 0.0743

48 0.1263 . 0.1241
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1.75 0.6357 1.0428 2 0.7370 1.0591 0.5851 0.9424 3 0.6879 0.9858 0.4991
0.7924 4 0.6491 0.9171 0.3830 0.7277 5 0.9312 1.4633 0.3111 0.6512 6
0. 7613 1.R4Ab/00403650 0.4625 8 0.5259 0.7228 0.2038 0. 289%cri¥s0921561
0.5934 0.1768 0.2470 12 0.5212 0.5320 0.2275 0.2660 14 0.4527 0.4562
0.2081 0.2093 16 0.3924 0.3712 0.1747 0.1623 20 0.2736 0.3021 0.1246
0.1144 24 0.2966 0.2636 0.1022 0.1065 30 0.3460 0.3231 36 0.2728 0.2456
0.0841 0.0743 48 0.1263 0.1241 25 WO 03/001030 PCT/ US02/21396 Table 14 -
Phar macoki net iTabRar4antazmacaelfind? calaram QexsnadiRidsaneOk whophody o Shidas nent 3A
Treatment 3B Treat rrent 3C Treatnment 3D Mean SD Mean SD Mean SD Mean SD
O— nax 1 7 95 O 6531 1410 N /1]:’37 2 2635 1 nnno 2 2620 nna - 65
9.39 5.57|7.14 0.97¢ Fiﬁﬁn@r‘g Trpatmsat 8B\ T&ea??entz?’cé7 fofa‘mPflé-”Qec
12.39 4. 116 12.39 4. I{fan AUKP_, rﬂMéa% BY & F08E 47 58 47§09
14.53 4.9 T1/2e1(21.29 6.559 19.29 5.028 18. énE Sl% 81\%3_]16 618 12.
3.64 12. 3] 3. 96,,16. 2 |11178951160.85311| #.14The 0rdSBAL 2v26315i |cla®@i @bR633 ¥ 1.0008
cal cul ati prs—gre—sufarized—intables 15-andi16.— Table 15 - Relative
Bi oavai | abi | i LyexDet dr midat|i ch3Bakedtdbn| Ald4o i 097&eil IBA 99783 Lithei
vs. 3D) FIerx{dD VS 355 8o k3 VS, B O 01874 8863072569
1368 0. 432§U?5:P69 8%6412976 1154 869 | o130 I 4318 P1939°| L1ite’
AUC .iney 19.89 | 6.408 | 17.71 | 8.471 | 14.53 | 4909 | 14.53 | 4.909
T1e 21.29 | 6559 | 19.29 | 5.028 | 18.70 | 6.618 | 18.70 | 6.618
12.0 3.64 12.3 3.99 16.2 11.4 16.2 11.4
The relative bioavailability calculations are summarized in tables 15 and 16.
Table 15 - Relative Bioavailability Determination Based on AUC g.ing)
Fre1 (3A vs. 30) Fi1 (3B vs. 3D) Fre1 (3D vs. 3C) Fi1 (3A vs. 3B)
1.040+0.1874 0.8863 + 0.2569 1.368 £0.4328 1.169 + 0.2041
5 Table 16 - Relative bioavailability Determination Based on AUC ;.54
Fret (3A vs. 20C) F.q (3B vs. 3D) Fret (3D vs. 3C) F.q (3A vs. 3B)
0.9598 +0.2151 0.8344 +0.100 1.470 £ 0.3922 1.299 + 0.4638
The objectives of this study were to assess the relative bioavailability of
oxymorphone from oxymorphone controlled release (20 mg) compared to oxymorphone
oral solution (10 mg) under both fasted and fed conditions, and to determine the effect of
food on the bioavailability of oxymorphone from the controlled release formulation,
10 oxymorphone CR, and from the oral solution.
The presence of a high fat meal had a substantial effect on the oxymorphone C,,,
but less of an effect on oxymorphone AUC from oxymorphone controlled release tablets.
Least Squares (LS) mean Cp,,x was 58% higher and LS mean AUCg.) and AUC g.in) Were
18% higher for the fed condition (Treatment B) compared to the fasted condition
15 (Treatment A) based on LN-transformed data. This was consistent with the relative
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5 Table 16 - Relative bioavailability Determ nati on Based on AUC o-24 Frei
(3A vs. 2C) Frei (3B vs. 3D) Frei (3D vs. 3C) Frei (3A vs. 3B) 0.9598

0. 2151 O. }AB/003800 1.470 0.3922 1.299 0.4638 The obj gidyy@s/20fost Ni S
study were to assess the relative bioavailability of oxynorphone from
0Xymor phogpgaRRbIAY | @&l £RA 60 AT, SO URRE GHedd FQXWHR! PIRNEVeH Amax
solution (10 ng) unhder both fasted an Fed condit i ons, and to determ ne the
-ef f ect of valisoeterersimiler (ppeoxambiabi §.6thoury), andymesighdivent differént én Tomtxrwid ed

rel ease fornul ation, 10 oxynor phone nd fromthe oral .sol ytiop. The
b esance JOWR IR HoRpARE GRS | B AT R0Es v SR SRl S
Gl ax, biiwkesthedvodftaghidgct on oxynor phone AUC from oxynor phone

‘controlled release tablets. Least Squares (LS) nmean Cnax was 58% hi gher

and LS nmean AUC(o-t) and AUC(o-;n0 were 18% higher for the fed condition
(Treathent B) B eatcoft fpoadhen foaymerphooa diieaverattibity Thosn thee atal Aplutias edason

LN-transfornmed data. .Thi consi st i the relativ 6 VO 03/Q04030
FCT/ US02) SRaRo B e raEHITY § BEPR PR bR P RO S0%dighad fenn
Frei was thedn AUCAY ahBBAUCY AL UREre82-84% Righéy for 3RO TeK icBRAiBbY (Prdtrh&H ) -
and no significant ‘different 1n Tnax was “shown using nonparanetric

anal ysi s. casapdred tol the fakiedcorshisonElreatgieghC) based tonyl Mitfahefoemed ditet Wherwahe

t t t ts..5.Th f t .of fqad,. h bi ilabilit
the or ol SOPIR Y illaDe TobERe eaalneal T EReRoiry ARt ants M Fe ©
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higher for the fed condition (Treatmnent conpared to the fasted
condi t i onsigiificantrkffere@ye wassbvon LN-transformed data. This was consi stent
with the relative bioavailability determ nation from AUC(o_; nO since mean

Frei 10 was 1.;37 n, Toax..(approxi nat el r).was,sim for, .the two
treat ment o andodsr Egh FoRR? B Rk Es Yoduol B p bt el guibitd
condi t i ongimilaK Yei@ér? oM @xg@Bigheht eslallehiias RorPartd tbloehsy @xhinbigiRde &him | ar
extent of oxynorphone availability conpared to 10 ng_oxynor phone oral

sol uti on sedutirnl nowwrlized 4o 20 2Ryng aipse (Treatmendnd versusr Sxegtrens 48 )re Hrond L¥r om
LN 15.t ransf orne ta,o LS ne AUC( O 1), 17% hi gher . for rph CR,
aher okt + Gs( G 2 Wl RIcd St Lo diins) 58 Bifipuaft R WY \oan
Fi ei val ugga AlUITY,. 3} @8lues were nearly equal (mean ratio=99%). Mean F, values calculated

from AUC.inr) and AUCg.24), (1.0 and 0.96, respectively) also showed similar extent of

oxymorphone availability between the two treatments.

As expected, there were differences in parameters reflecting rate of absorption.
20 LS mean C,, was 49% lower for oxymorphone controlled release tablets compared to
the dose-normalized oral solution, based on LN-transformed data. Half-value duration

was significantly longer for the controlled release formulation (means, 12 hours versus
2.5 hours).

Under fed conditions, oxymorphone availability from oxymorphone controlled

25 release 20 mg was similar compared to 10 mg oxymorphone oral solution normalized to a
20 mg dose (Treatment B versus Treatment D). From LN-transformed data, LS mean
AUC.inry was 12% lower for oxymorphone CR. Mean F,, values calculated from AUC.

inp and AUCp.4), (0.89 and 0.83 respectively) also showed similar extent of
oxymorphone availability from the tablet. As expected, there were differences in

30 parameters reflecting rate of absorption. LS mean C,,, was 46% lower for oxymorphone
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fromAUC(o_;,,0 and AUC(O 24), (1.0 and 0.96, respectively) al so showed
simlar extent of oxynorphone availability between the two treatnents. As
expect ed, widwroesoser e di fferences in parameters reflecting g@atesihizoe
absorption. 20 LS nean COX was 49% | ower for oxynorphone controlled

rel ease tahhelied eaemrtﬁaeﬁsoco e85 Bre RIsElokrAgHz R GHhl §61{1H6ﬂ %se&)eﬁeLcNOﬂ
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nor mal i zefgnhglaaon%gem qlgqﬁ,ufsn:&ﬁ{s@pho@syersus Tr eat rrent D. From
LN-transformed data, L5 mean AUC(o_;,,0 was 12% | ower for oxynorphone CR
Mean Frei val ues cal culated from AUC(O_ inO and AUC(O 24), (0.89 and 0.83

respectivel y) Tes pregmmdf A higlarfatemeeﬁtdld)fnotoagnm s orbstandallyalafiert yher r om

the tabl et ff 3 f
are of dvepERRiOERE ASRREST o oG PR AR el 30 "
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dose-nornuali zed oral sol ution ase on LN- transformed data. T..
was 5.7 Helrtzansigrmed glataa bl s “@é@pmlatan&wtll the Wba!iwg bﬂ@ﬁrvatlh@ht}bd%wn@mtm on

Hal f - val on was_Si i can er r el ease

f or mul at .L%‘%Fn( 24> 7810 s Wer g%gyggl 1 rt“)”" -Er"ﬁ&’fglf’ ngg %?atg‘ Rt gh
fat meal dbnthaiéd tRBREMstel Arsatsnta(3t2 ahd B.Rh&RS] rdspertiveMa) élabaiffaancfeqbww ng
adm ni stration of oxynorphone controlled release tablets. LS nean ratios
were 97%signifisat(o t) and 91%for C (Treatnent: B versus A), based on
LN-transf or ned data This was consistent with the rel atlve bi oavailability

deter i nat] on uISRAMLAS e SAREIRACELENNIEOT0 APALE cxitfied 2t e

for thefedtrea rrent trea

hour s, r aspéat aveslability acmipaied f(el@ﬁigeom&)rpﬁdr@rbrﬁ] sohition ﬁdﬁdﬁllzé(ﬁﬁf[ £20 mg
condi ti ons, oxynorphone controlled release 20 tabl ets exhibited simlar

avai | abi 1908y (&Esamentc versud Treptwgytie). pAre léi—a'anﬁenmd dafanb? meganzato for a 20
t Tre t f
"ot o orAVE TGRS 108 V8 M Ert R sofeuiadd Bopb AUz e fopR Aimhit Moar

AUC( O. 24)extdrt of shianeiplsdn#l availability between the two treatments. 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 controlled release formulation (means, 11 hours versus 2.2

hours).

20 Under fed conditions, availability from oxymorphone controlled release 20 mg
was similar compared to 10 mg oxymorphone oral solution normalized to a 20 mg dose
(Treatment B versus Treatment D). From LN-transformed data, LS mean AUC(.; was
14% higher for oxymor[;hone CR. Mean F,q (0.87) calculated from AUCq.4) also
indicated similar extent of availability between the treatments. Mean Tmax was 5.2

25  hours for the tablet compared to 1.3 hour for the oral solution. Half-value duration was
significantly longer for the controlled release formulation (means, 14 hours versus 3.9

hours).

The extent of oxymorphone availability from oxymorphone controlled release 20
mg tablets was similar under fed and fasted conditions since there was less than a 20%

30 difference in LS mean AUCy and AUC.iyp values for each treatment, based on LN-
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extent of oxynorphone availability between the two treatnents. Mean Tnax
was 3.6 hours for the tablet conpared to 0.88 for the oral solution.

Hal f - val ugoisfosidsen was significantly | onger for the contg@yiedripkease
formul ati on (nmeans, 11 hours versus 2.2 hours). 20 Under fed conditions,

‘avai | abi |ﬂr§ﬂé§%ﬁ%§'dﬁﬁ MPERARAAR 1GRNEERE b9 T0b&! KRR £ U STtheallS, , S\l IRfeased

conpared to oxynor phone oral soldtion normalized to a 20 ng dose
-(Tr eat nendi8%B wetleupreSersat afithe Djgh FatomehiN- tBathsiatr aed akédrd, ofl Sxymeerphone

AUC( Ot 149% hi gher for ¢ .CR._ Mean, Ffel. (0.87). | at ed
o AUGABSOmfIoR O IR 0 THOBOhaSE TR OB P et AT 88 BT Y50 SR he
treatnents. NeA\UEBAINRSyeRe IncfensbP BpsrokMatdlySot Al Rjv, GRERRIiSdy! a1 Wadrour

‘for the oral sol ution. Hale??val ue dﬁatl on was significantly longer for
t he cant rulaffedtedebye deed.f dinddr avdtiorfed ramdnfastefidcdmdlitionsy exgmerhofe dootroBdd The

ext ent of nor phone ayail abiljty from nor phone contr,0l.l ed rel egse 20
' m); t abl et@?ﬁ)%% @ Its) §P‘ﬁ Hlﬁ_grsl f@r ;‘??ﬁelftag éé‘}%fﬁﬂﬁ?%ﬁé’ a’é?tﬂiét@ Fﬂ%’?@rea/ago | ess
than a 20% del GFRNGRutldA ggo@me% Rst IhaDd A Qigtiince Vigtl SSmbaY

each treatnment, based on LN- WO 03/ 00- 1030 PCT/ US02/ 21396 transforned

data. TnmaXU@e-ty&aafl AB(ednl)wafues fir dachverestiment.S nean Cmax was increased 58%
in the presence of the high fat neal. Both rate and extent of oxynorphone

1S mohn G THRENERlaB O W B FIOER B B0 i oy PR SRR
[ espefd | Véinflar Inddt P8%na A Lt WndeAfithe WAL fidh B 04 dARGed@Shacs

condi t1 ons, oxynorphone contro ease tablets exhibited simlar
ext ent of meary @ ndreUG\velhastiiol Edoh treatmuente T,f,ovasabatendorpthe fed comalitien| Thé on
since there was

| ess. than a 20% di fferepce jp. . LS.nean A 0-t nd .
AUC( 0- i nfpregac&f Ef’m dignat aiffr%@a@lﬁé‘ﬁfem Bf e‘aa}fég}l% from 97(%5%@9&%@@;@%9%0%
control |l e el 0 t t I S ji:13 u d ted
condi ti onés:{nésel r%s:%?%aér eAq%\C/as%%salte ﬁfﬁesg %‘8{% %?%f Jél?%k%{et' i Eﬂ)ﬁgvgﬁegﬁﬁ% é{)g(é and
AUC val uegeckeise®@ 36 in that presdnce of Tood. Wag wad anaffeeted bye fdrll Uadeli hothided The
presence of food did not affect the extent of availability from ox#pﬁ?[)?hone

oral &I udtdbfpstedicqeditionsrsammonpiongAopaelion Fedease dablets sxhibeed gimifas g
However , é&%léb]}f%g 509@%%%%639)(%5%%5&4 Bl R RC EndL .tﬁé?QQVasTI@@( t¥Sa 20%

unaf f ecte er bot
difference in LS mean AUC values for each treatment.

The mean 6-OH oxymorphone plasma concentration versus time curves for
Treatments 3A, 3B, 3C, and 3D are presented in Figure 8. The data is contained in Table
20 17.
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15 and fasted conditions, oxynorphone controlled rel ease tablets exhibited
simlar extent of availability conpared to oxynorphone oral solution since
t her e waswlasmodoben a 20% difference in LS nean AUC val uggtigdo2080b
treatment. The nean 6- OH oxynor phone pl asna concentration versus tine
curves for Treatnents 3A, 3B, 3C, and 3D are presented in Figure 8. The
data is contained i nThblkl ¥ - ¥ead Plas9 OHRcEB0430TiRETnHEB/ 21396 Table 17
- Mean Pl asma Concentration vs. Tine (ng/m) 6-Hydroxyonnorphone Tinme (hr)
Treatment 3A Tr eat ment 3B Tr eatgqmidraﬁomg@}me 3D 0 0.0069 0.0125 0.0741

0.7877 1 1. 023 GEKEH@ZF 0G5 _ ~1062 0.7456
0. 8494 0.7001 o 7511 6472 2 1.0351 0. 7a 6554 0 3 0.9143
0.7619 0.6196 o 9 40 g(i%g 0.7607, 0 4822 o1 5 o 8 8548 0. 3875
0.4448 6 0.7101 7006 - 0.34 0. 5421977368 2.2616 10
0.4770 0.5262 0.9381 0.2600 12 0.4509 0.4454 0.-3249 o 243(1787174 0. 4190
0.4399 0.2411 0.2h13 16 bO2¥p1 0. 4286839 2385 0.0W¥6 20 00.808B 0. 4240
0.2234 0.1984 2U29.4526 0.4482 0.2210 0.2135 1.0069 0.7266

1.5 1.1062 0.7456 0.8494 0.7001

1.75 0.7511 0.6472

2 1.0351 0.7898 0.6554 0.5758

3 0.9143 0.7619 0.6196 0.5319

4 0.8522 0.7607 0.4822 0.5013

5 0.8848 0.8548 0.3875 0.4448

6 0.7101 0.7006 0.3160 0.3451

8 0.5421 0.5681 0.2525 0.2616

10 0.4770 0.5262 0.2361 0.2600

12 0.4509 0.4454 0.2329 0.2431

14 0.4190 0.4399 0.2411 0.2113

16 0.4321 0.4230 0.2385 0.2086

20 03956 . 0.4240 0.2234 0.1984

24 0.4526 0.4482 0.2210 0.2135

30 0.4499 0.4708

36 0.3587 0.3697 0.1834 0.1672

48 0.3023 0.3279

Table 18 - Pharmacokinetic Parameters of Plasma Oxymorphone for Study 3

Treatment 3A Treatment 3B Treatment 3C Treatment 3D
Mean SD Mean SD Mean SD Mean SD
Comnax 1.2687 | 0.5792 | 1.1559 | 0.4848 | 1.5139 | 0.7616 | 0.9748 | 0.5160

Tmax 3.61 7.17 5.20 952 | 0.880 | 0.738 | 1.30 1.04
AUC. 2247 | 10.16 | 22.01 | 10.77 | 10.52 | 4.117 | 9.550 | 4.281
AUC .inp) 38.39 | 23.02 | 42.37 | 31.57 | 20.50 | 7.988 | 23.84 | 11.37
T1/2e1 39.1 36.9 39.8 32.6 293 12.0 44.0 | 35.00
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30 0.4499 0.4708 36 0.3587 0.3697 0.1834 0.1672 48 0.3023 0.3279 Table 18
- Pharmacoki netic Paraneters of Plasma Oxynorphone for Study 3 Treatnent
3A Tr eat ngigfospobh €at nent 3C Treatnent 3D Mean SD Mean ShdyegdnSRolean SD
Cr"a,, 1.2687 0.5792 1.1559 0.4848 1.5139 0.7616 0.9748 0.5160 T 3.61 7.17
5.20 9.52 0.880 0.738 1.30 1.04 AUC(o_t) 22.47 10.16 22.01 10.77 10.52

4. 1179, 56fa LEEontloitORNske 36 pAdyiinfidariée Réledle Png0. 50 7. 988 23. 84
-11.37 Tv2el 39.1 36.9 39.8 32.6 29.3 12.0 44.0 35.00 30 WO 03/004030
PCT/ US02/ 21396 Study 4 - Controlled Rel ease 20 _ng vs | medi ate Rel ease 10
ng A study washc8rbuPesgondncishimeempare the daeaypilamlity end phermacokinetics of

phar macokij [ r. | ease i di rel.ease oxynor ne
"tablets uéndglgliohg(? nrgfe@egggg %#CF%Q%%% ggﬁee9’§%1’§%ﬂp5§i¥ee§%’§&§ tuerlltdglj Sglgﬁed ?Sleo%s. For
the cont r@ultpte-edecdsteadt Whys) bemlitibns. 5 P& iy eefigoll&Cetléa’t salgksititdose
of a 20 ng controlled rel ease oxynorphone table on the norning of Day 1.

' Begi nni ngv@nnteers ragsvRdnysiaglemdeye af aﬁamg/mnmrﬁ)ﬂleér@emmmmhqngtt@l@qn the 20

| mr.ph bl h h h i

Gase ot pafitel SLBAT T, BUIRALGR el ARlnite SIFRY, Rrd8HbRert b B Hatf il M "

recei ved 226 h@b@tﬂ&lemelemiyﬂ{orpmﬂemeﬂ &ley 12heasahugiRhdmenang abdect on
nor

t he m)rnintg of Day 1. On the 10 ning of Day 3, additional 10 ng
i medi at eof Bpe &s eF erathe dmmagiate r@laaﬁerﬁnsg'eheﬁﬂw@h}me@'s xe¢advadsa singlsutthmghe

first two S on . 9. Figure 9 shows t average plas oncentrations
of oxyrmr%%gnogs%nnl o la?%%?%)%f%%ﬁ&%ﬁ&ﬁﬁ& 8?6@3 ﬁn%xﬁg}gegfg%gpfe;&b%ﬁ ngl e
dose gt hlelbnﬁ@r%bf Ddyed] ddaitRAsP 10 G imediaE: Rleabd Tt WRré aliRasRelcl Rved0 MO
oxynor phone., e data in the figure i)g; with the 15 other relative

exper i menii¥boerstthrongh dhenfirst svandeseabn Pai % o a 20 ng dose. The i medi ate

rel ease tabl et shows a classical curve, with a high, relatively narrow peak

foll owed by ar;,GXPeNGRL/: et iadepRLAR TonEHMHAE0hE ' SBymorpforeORid ¥.6.

rel ease oxym)rpﬁone P%%I ets
hydroxy oxymorphone for all subjects after a single dose either controlled release (CR)

20 mg or immediate release (IR) 10 mg oxymorphone. The data in the figure (as with the
15 other relative experimental data herein) is normalized to a 20 mg dose. The immediate
release tablet shows a classical curve, with a high, relatively narrow peak followed by an
exponential drop in plasma concentration. The controlled release oxymorphone tablets
show a lower peak with extended moderate levels of oxymorphone and 6-hydroxy
oxymorphone. Table 19 shows the levels of oxymorphone and 6-hydroxy oxymorphone

20  from Figure 9 in tabular form.
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show a | ower peak with extended noderate | evels of oxynorphone and

6- hydroxy oxynor phone.
6- hydr oxywexighmiophone

PCT/ US02/ 21396 Table 19 -
nor phone 6- Hydr oxyoxyyorghrn® - {ies p

Tabl e 19 shows the | evel s of oxynorphone and
20 fromFigure 9 in tabular form 3ErWR093{#4030

d 1115 mhbéﬁrﬂkl

| mmedi ate Rel ease Rel easeé Retease

.23 6.00 0.81
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8 0.

el ease

Lorgollga "y dpmdie
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oxym)rphone and 6 hydroxyoxym)rphone for all

Eﬁaﬁfﬁ 20 my tahl ets and j ggredi ate
e

test, for doses
release 10 ng t

She

0.25
0.50
1.00
1.50
2.00
3.00
4.00
5.00
6.00
8.00
10.0
12.0
16.0
24.0
30.0
36.0
48.0

control
ts of oxyrmrphone

0.22
0.59
0.77
0.84
0.87
0.83
0.73
0.94
0.81
0.73
0.60
0.67

10.39
0.23
0.12
0.05
0.00

5 rel

20Ny 10

0 0.05 0.

subj ects
figure”
1.08 0.14
1.69 0.45
1.19 0.53
0.91 0.53
0.75 0.60
0.52 0.55
0.37 0.53
0.36 0.46
0.28 0.41
0.20 0.37
0.19 0.35
0.25 0.32
0.16 0.29
0.07 0.29
0.01 0.17
0.00 0.11
0.00 0.07

Mean Pl asma Concentration (ng/nil) Ox. iY
j/ghie Control | ed

mg 10mg 0. 00 0. 00

.00 0.00 0.00 0.25 0.22 1.08 0.14 0.73 0.50 0.59 1.69 0.45 1.22 1.00
.77 1.19 0.53 0.79 1.50 0Gymnmrgiomg. 53 0. 57 6Hpdrogyegynmrplor® 60 0. 47
.00 0.83 0.52 55 0.3 0.37.0.53

. 00.0. 91(1i 36 0. 46

. 14 1minediatey “66 0 19

.35 0.15 12.0 0.67 0.2Rdesd2 O. 13R61gh39 o 391&1@5&:0 29 Reldse 24.0 0. 23
.07 0.29 0.13 30.0 0.12 0.01 0.17°0.04

.00 0.00 0.07 0.01 Figu2@niO shows_ﬁ_hg aver ag¥) migasma colbmgtrati ons of -

00 0.1I170.00 48.0

in the steady state

0.73
1.22
0.79
0.57
0.47
0.34
0.27
0.23
0.18
0.14
0.15
0.13
0.13
0.13
0.04
0.00
0.01

Figure 10 shows the average plasma concentrations of oxymorphone and 6-

hydroxyoxymorphone for all subjects in the steady state test, for doses of controlled

5 release 20 mg tablets and immediate release 10 mg tablets of oxymorphone. The ﬁgﬁre

shows the plasma concentrations after the final controlled release tablet is given on Day

9, and the final immediate release tablet is given 12 hours thereafter. The steady state

administration of the controlled release tablets clearly shows a steady moderate level of

oxymorphone ranging from just over 1 ng/ml to almost 1.75 ng/ml over the course of a

10 twelve hour period, where the immediate release tablet shows wide variations in blood
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shows the plasma concentrations after the final

is given on Day 9, and the final

hour s t heweakiglozo The steady state
.release tablets clearly shows a steady noderate | eve

rangi ng f]QQhAU§$

twel ve hour

"vari ati ortgydrokydlk
Tabl e 20 shows t
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. 00
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i medi ate rel ease tablet is
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drphdde WonD Bighod 0BH tRElatiDoR 21396 pl asma concentrati on.
e level s of oxynorphone and 6- hydroxyoxyrnor phone from
Figure 10 in tabul ar forq1 Table 20 - S

oxy

mar{ of Nban Pl a§gg
as

0.84 1.15 0. 88~
7 0. 00Dhy19 O. BIbuil. 27 Coﬂt@ollﬂ 0. Olnthedi8te0. 86CAntAdAled. 98 Intmédi®® 1. 03

control |l ed rel ease tabl et

given 12

nor phone

Concentrati on
| mredi at e

e _20m 10ng 20ng 10ng 4
@83@%@‘%&‘—692115

1.09 1.05 0.25 2.64 1. 70RefRas0 3- 12pd1c2fd 2. 09 Rdjei) 2. 47 fe1dQel- 68

2.05 1.63 1.55 2.00 1.7 4 1.30 3 00 1.2 1.11 .00 0.98
0.98 5.00 1.01 1.21 0.8891mE00 0. 9d9Mm%6 0. 8420gnes 1. 1718mB 6 50

+-06 4 0.00 1.10 0.75 0.89 0.72

5 0.00 1.12 0.84 1.15 0.88

6 0.00 1.20 0.92 1.15 0.87

7 0.00 1.19 0.91 1.27 1.00

8 0.00 1.19 0.86 1.29 0.98

9 0.00 1.03 1.07 1.09 1.05

0.25 2.64 1.70

0.50 3.12 1.50 2.09

1.00 2.47 1.70 1.68

1.50 2.05 1.63 1.55

2.00 1.78 1.64 1.30

3.00 1.27 1.47 1.11

4.00 0.98 1.39 0.98

5.00 1.01 1.21 0.89

6.00 0.90 1.06 0.84

6.25 1.17 0.88

6.50 1.88 1.06

7.00 2.12 1.20

7.50 2.24 1.15

8.00 1.32 2.01 0.97 1.03

9.00 1.52 0.90

10.0 1.32 1.24 0.85 0.84

11.0 1.11 0.74

12.0 1.18 0.96 0.79 0.70
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7.00 2.12 1.20 7.50 2.24 1.15 8.00 1.32 2.01 0.97 1.03 9.00 1.52 0.90
10.0 1.32 1.24 0.85 0.84 11.0 1.11 0.74 12.0 1.18 0.96 0.79 0.70 5 33 WO
03/ 004030wi ob/du§e3@/ 21396 Tabl e 21 - Mean Singl e- Dose Pharpgge@dohBedol; C
Results Controll ed Rel ease 20ng | nmedi ate Rel ease 10 ng oxynor phone 6- OH

oxymor phone 6- O+ Oxymwb@ﬂm%ysn&‘%leh@&%Pﬁh&@ﬁ&okheﬁé}{%éuﬁ!sl 54 7.10 5.66

AUC (o-inf) 15.33 16 ng 140 Trmax
(hr) 500200050050 TI/2 (hr) 9.25 26. 09 10 29 29. 48 Parent 6- CH
oxynor phomre—AdSe—t)—v €S et tha.. eft—€en ard—af t er

admi ni stration of eith rC‘ 9%@2@ 3 2P08 th %‘ater ?‘1 F;p al e
slightly hirgher— 5 dUg };r,& gﬁ;ﬁl% ngel_Gal -1 E,Ing BH-te- | This

rel ati onshi p was simnifla bot/h t he Iﬁm’red -r ease(l%) and cpntrolled
rel ease (CR) dosage florns. As r y th_e aver agexyhéphsne

concent r ati-op—graph.—th

ptly longeritine to
peak oxym)ﬁﬂ@éé condent d4t’fon and alrfwer peak g%}/rmrphone5c,5éncentration.
The 6- OH el %510”& pe%gggbbu red BORgTeT tram 7z§ par gmt [gtz‘ng fo] | owi ng
o 39¢° !

the CR dosage forlm an S|mltaneously Wi th t'he parent peak foll ow ng

the IR dosagg (hgminy It isiimportant pegnotel that1.9&ile fhe pupsent
i nventionp s describged and exenplified usihg 20 ng tablets the iphvention

may al so hdmushbo with ot heb0 st rengt h2.08f thbl et®501 n ehch 80ength, it is
| mport ant e—hov rg—tabtetoofthersane onposttiga.dexcept for
t he change W U’gi r engt|h) \7\%t§d agt . 1%‘?20% oofd pl 39 | evel s 2agn

Parent 6-OH oxymorphone AUC(,.) values were lower than the parent compound

after administration of either dosage form, but the AUC(,.iny) values are slightly higher
5  due to the longer half-life for the metabolite. This relationship was similar for both the
immediate-release (IR) and controlled release (CR) dosage forms. As represented by the
average plasma concentration graph, the CR dosage form has a significantly longer time
to peak oxymorphone concentration and a lower peak oxymorphone concentration. The
6-OH oxymorphone peak occurred sooner than the parent peak following the CR dosage

10  form, and simultaneously with the parent peak following the IR dosage form.

It is important to note that while the present invention is described and
exemplified using 20 mg tablets, the invention may also be used with other strengths of
tablets. In each strength, it is important to note how a 20 mg tablet of the same
composition (except for the change in strength) would act. The blood plasma levels and

15  pain intensity information are provided for 20 mg tablets, however the present invention
is also intended to encompass 5 to 80 mg controlled release tablets. For this reason, the
blood plasma level of oxymorphone or 6-hydroxyoxymorphone in nanograms per
milliliter of blood, per mg oxymorphone (ng/mg-ml) administered is measured. Thus at
0.02 ng/mg-ml, a 5 mg tablet should produce a minimum blood plasma concentration of

20 0.1 ng/ml. A stronger tablet will produce a higher blood plasma concentration of active
molecule, generally proportionally. Upon administration of a higher dose tablet, for
example 80 mg, the blood plasma level of oxymorphone and 6-OH oxymorphone may

more than quadruple compared to a 20 mg dose, although conventional treatment of low

34



15 pain intensity information are provided for 20 ng tablets, however the
present invention is also intended to enconpass 5 to 80 ng controlled

rel ease t{k @&lossozfor this reason, the blood plasnma | evel gt/ @ugpsoghone or
6- hydr oxyoxynmor phone in nanograns per mlliliter of blood, per

“oxyror ph mgg R0 ot Rl RS HRHSicH 10nR2is166 T8 it 2 S
ng tabl e?ﬁgﬁoep@é Qc]iitl)Jce a mni rm%dbﬁ%(') a@%acoconcéntraf??l%nsof 20 .1
‘ng/ m . A shy dsdecaisalthebody kchn pnl;dpmeesa ah]ngited ahlomotdoyyrasnphomxoatcars tiati on
of active_nolecule, generally_ propor n adm ni stration of

hi gher doQ&ce 51 alus iprocessgspihe biep fﬂﬁomw?lﬁv%gwnﬁ d0 & prgportiona
oxynor phope.; %and 6- OH oxynor phone may m)re t han quadrupl e conpared to a 20
al

"nmg dose, hough conventional treatnment of |low 34 WO 03/004030

PCT/ U302/ 21394t ibileakaswirbpd ithat coutrsllah edeaseaixdythdrptasheatabletsf arerpdshkibke to
conclusion. If this is the case, it . my be because he bo y can only

" process aPIlOFlﬁ"?ec aed ghisahve dxyiser Wht?ﬁelsdpoﬁn’énﬁqq?ﬁ 808 %héh‘? dugh
processed,;, Y< th%g%f J or;ﬁlon%xﬁo&gﬁgg%d "1l Bible?. 2L Qﬁgrl'fdlc?snﬁ'he fhevel .

51t ist contro ease oxynorphone tablets are

possi bl e &@tmﬂbﬁ&p@x@ocﬁ@@dﬁﬁﬁle@itnoneoﬂ corlitdled wblease faniubations.npliet mdnt ofede
possible with the high bioavailability of oxynorphone in a controlled
rel ease tegtiolled Teleaseaopipid oraglationds ther 10ngr$ﬁinil HiisagepEr fqagn. Therefore,

cont 141 cBerBfiauaf NI il G PR, ARy BERoqic (LIS tihes o |

Ther ef or eday; Qvthevpril teysBiepoRinta 1€ SNGCsdgimne, ﬂm patied meamhset £rsehdy state”
periodically (one to three tinmes per day) over several days is inportant.

In such avheigi pentinugd mﬁﬂp’éa‘c’ﬂbﬁ%ﬂmﬂ@&d?ﬂ@% Jeuts, \irlisne megsHred U

adm ni str S L pn of
pain rel |@§I a%%b %%EEH%%&&IP EPBa e% fﬁ’aceu gFaﬁ gjgﬁ al?é(sttésgtgfé’ﬂréd)
referred to# a’:lsst@adysétﬁa’diésﬁéjﬁi flay &aﬁﬁreqja:dloﬁ&Yadhﬁﬂutra&orpevermﬂﬂ extended time
adm ni strati on over an extended tine 15 period ranging from several days to

a weeks or perinderangigclsemseyersl fases ta apwedkepit mpEsacRE SOUISE cHiEE & paieat reachech a
t est, t t.ne_ test, f f h
€s Con?_tlup sqg 1nesuc:1'?S stt10 Eon%gx}.lmggt%e Itéslt §i5, F %ri&%g tﬁﬁorgé gﬁqnsglgkl@sr}o?%ﬁec{ hg

results. her,” when asna

time perig@ résults. Im&hbﬂgvlﬁmeseﬂg bl plmmblsmamw@psﬁmmljeﬁod for
i nportant the regimen be stopped after the test is begun so that

obser vat i 8dng ExeEsan the interBrlderiween dosearidl 1o Hnperiasyt iths regipenbe stappae affer
W t hout atheutregt Fs‘rbe%ﬁﬁ %oaﬁlgte8$§e%tlgﬁ§ of cﬂﬁ{g%nﬁtlﬁ&?d level and pain relief may be

20 made without a further dose affecting these parameters.

Study 5 - Controlled Release 40 mg vs Immediate Release 4 x 10 mg under Fed and

Fasting Conditions

The objectives of this study were to assess the relative bioavailability of
oxymorphone from oxymorphone controlled release (40 mg) compared to oxymorphone

25 immediate release (4 x 10 mg) under both fasted and fed conditions, and to determine the
effect of food on the bioavailability of oxymorphone from the controlled release
formulation, oxymorphone CR, and from the immediate release formulation,

oxymorphone IR.

This study had a single-center, open-label, analytically blinded, randomized, four-
30 way crossover design. Subjects randomized to Treatment 5A and Treatment 5C, as

described below, were in a fasted state following a 10-hour overnight fast. Subjects
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Study 5 - Controlled Rel ease 40 ng vs Immedi ate Rel ease 4 x 10 ng under Fed
and Fasting Conditions The objectives of this study were to assess the

rel ative Wwioagwaids@bi ity of oxynorphone from oxynor phone peainigo9hi o6
rel ease (40 ng) conpared to oxynorphone 25 imrediate release (4 x 10 ng)

under bOtrQn&cﬁﬁﬁz@@tcﬁ’@féaﬁﬁ&lt%@”ﬁidt’r&%en@@ﬂ Eéjd&%ﬁ@éﬂé]@wt G/%re%ftﬁéfedosftatEOOd

on the bioavailability of oxymorphone fromthe controlled release
f or mul at ihaningobadna highofaé negl, canr;blefwd)tmtmmutemmdlr 40 dosing e dderd wasmal lsk-dayn

oxynor phone | R. Th| st ud |ng -center, n- | abel, ana

o1 7 haed, Pahau-ndial oo 48t SeroabuiiieGon ohES slpds it StRetien t o
Treat mantth@%hﬂ{@d{[ﬁﬁ tc'I@lE‘tsnﬁi? éod. d%%ﬁj’ebp%gs@?édoi’& rdRIVe Thafind @S £datt at e
foll owi ng a 10-hour overnl ?ast Subj ects 35 WD 03/ 004030

PCT/ USO2/xe&&fent r S dwatez ddschaxrga'd ea¢metite SBnmndnTDent ]hefwlo@ﬁhg athe sshourbed
bel ow, were in the fed state, V|n had h f ed ten

mi nut es mrP%ﬁdU{ea: @84 shpiectnass égrwg alvaa?re uﬁ%cﬂ% A Spepine e WAt he
four dos bi$tdrR Pl ric SR DagUDiof6 Gt { BEEadflur 1 Ng
each stua} rggg I%PBJ ectc assignbﬂg %rgé\égé?\?e B{;&%%g%%?ﬁ %, ﬁ'rgaecgt ment
5B were ctitmiyhmlgddhé subedtheeceived boe ahfobayrednfentst owi ng t he 48- hour
procedures, and subjects assigned to receive Treatnent 5C and Treatnent 5D

di sch d. f Day 2 f h d
R R S T e SR R M I

treatje ntﬁableTn.eshqﬁsts&a%n@aéd RPTreRMiem rsmhfeaelv@@ Risirdlé Bkl ABSLEEE 4D
tablets from 10 ble 2. Subjects random zed to Treat nent 5A received a

singl e ommmqﬂ@nofcouﬁelldd)reh@se tablettalignonich 246l wif verderraftez adld)- h<ab|fe$tmgaken

th 240 m. f d S t d
Vo' Tr eat dbipdsStPiecls Fanchid o dnen S obtindiH u85ls APUGR Mhifh e
control | e hﬂﬁfﬁe éo%%ﬁéd trélk,@éé tableh tAR With 4oVl F vaé?emoj%ﬁﬁteﬁfa%f ad

st andar di zed high fat neal. 15 Treatnents 5C and 5D: | medi ate rel ease
t abl et (ISR)ndﬂrdtzeﬁdllglgfanmabr phone. Subjects randomi zed to Treatnment 5C
received a single oral dose of 4 x 10 ng oxynorphone IR tabl et taken with

240 s Of VR SioRhLeE S 101 BT (fASKENG RSLL Biler (DA SOIG P OUMbATnb

Subjects randomized to Treatment 5C received a single oral dose of 4 x 10 mg

oxymorphone IR tablet taken with 240 ml of water after a 10-hour fasting period.

Subjects randomized to Treatment 5D received a single oral dose of 4 x 10 mg

oxymorphone IR tablet taken with 240 ml of water 10 minutes after a standardized high-
20 fat meal.

A total of 28 male subjects were enrolled in the study, and 25 subjects completed
the study. A total of 28 subjects received at least one treatment. Only subjects who
completed all 4 treatments were included in the summary statistics and statistical

analysis.

25 ~ Blood samples (7 ml) were collected during each study period at the 0 hour
(predose), and at 0.25, 0.5, 0.75, 1.0, 1.5, 2, 3, 4, 5, 6, 8, 10, 12, 24, 36, 48, 60, and 72

hours post-dose (19 samples) for subjects randomized to all Treatments.

The mean oxymorphone plasma concentration versus time curves for Treatments

5A, 5B, 5C, and 5D are presented in Figure 11. The data is contained in Table 22. The
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oxynor phone IR tablet taken with 240 'nil of water 10 mnutes after a
standardi zed high- 20 fat neal. A total of 28 male subjects were enrolled

in the studes@isso25 subjects conpleted the study. A totapcpiis@Risygb] ects
received at least one treatnent. Only subjects who conpleted all 4

treatments |ncI ude n the summary statistics stat St i

anal ysi s. ?g’e”g? ? a‘?ﬂ’? m%%%eeeﬁ%famﬁﬁﬁf‘ C meg?g @ndpetb? od
‘at the O &Mtws@ﬁ*ﬁ%imerﬁ@ﬂe%ﬁnﬁaagﬁed% 5&1’)1@2351 1. 01 1 51 21 31 41 51 61
8, 10, 12, 24, 36, 48, 60, and 72 hours post-dose (19 sanples) for

subj ects random zed to all Treatnents. The nean oxynorphone pl asma
concentration mraﬁns-MéMIMa\mCémna'ﬂmTMg/ml}SA 5B, 5C, and 5D are

‘presented in Fi Lhfefl3i® TheabRHt3HCPrdafindABICE 2Breathitit SO VIO
D5 004050 Per/ Lo T e Iﬁg—ﬁé‘a'l’ﬁ‘ ﬂr@ﬂ—ra & ratsathltiy D FBfone

_phar macoki netic &rarret er@Wnd the &%tistics 10(90 all Treathents are
sunmari zed in Tdkse 23. Tabl7e 22 - MO@2 Pl asma @ddcentrati oh79s. Tine

r\

8ol Tl oY R T s, I e S g, 20,0
0.75 1.92 1.90 @60 9.49 192 09 2.611803 9.91 0005 2 18 3.34%4.67 8.76 2
2.18 3.65 3.68 7.29 3 2.0QM9R.86 2.32.6.93 4 1678 2.45 1.6893.11 5 1.86
(2):% i:gg 2.1%91 22116;1219(2)1 1128 1. 7% 468 1.25 1446 0.92 1.2§7610 1.11 1.17

2 3.68 7.29

3 2.00 2.86 2.34 . 493

4 1.78 2.45 1.65 3.11

5 1.86 . 237 1.48 2.19

6 1.67 2.02 1.28 1.71

8 1.25 1.46 0.92 1.28

10 1.11 1.17 0.78 1.09

12 1.34 1.21 1.04 1.24

24 0.55 0.47 0.40 0.44

36 0.21 0.20 0.16 0.18

48 0.06 0.05 0.04 0.05

60 0.03 0.01 0.01" 0.01

72 0.00 0.0 0.00 0.00

5 Table 23 - Pharmacokinetic Parameters of Plasma Oxymorphone for Study 5

Treatment SA | Treatment 5B Treatment 5C Treatment 5D
Mean SD Mean SD | Mean SD Mean SD
Crnax 2.79 0.84 4.25 1.21 9.07 409 | 12.09 | 542
Trax 2.26 2.52 1.96 1.06 0.69 0.43 1.19 0.62
AUC 0. 35.70 | 10.58 | 38.20 | 11.04 | 36.00 | 12.52 | 51.35 | 20.20
AUC g.inn | 40.62 | 11.38 | 41.17 | 10.46 | 39.04 | 12.44 | 54.10 | 20.26
Tipa 12.17 | 7.57 | 1046 | 545 | 11.65 | 6.18 9.58 3.63

The relative bioavailability calculations are summarized in Tables 24 and 25.
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24 0.55 0.47 0.40 0.44 36 0.21 0.20 0.16 0.18 48 0.06 0.05 0.04 0.05 60
0.03 0.01 0.01 0.01 72 0.00 0.00 0.00 0.00 5 Table 23 - Pharnacokinetic
Par anet ergoafzokdsma Ox nor phone for Study 5 Treat nment 5Ap-a"]¢@§(ﬂﬂﬂj9(,58
Treatnment 5C Treatnent 5D Mean SD Mean SD Mean SD Mean SD C,,,a,, 2.79
0.84 4.25 1.21 9.07 4.09 12.09 5.42 Tnnx 2.26 2.52 1.96 1.06 0.69 0.43
1.19 0.62 AUC o_TalR6 240 Ridlatb® Bida?Alabilit) DeBombihitibR Bagedbdn AVCH, 20 AUC 0_;
,, 40.62 11 38 41 17 10 46 39.04 12.44 54.10 20.26 T1/2el 12.17 7.57 10. 46
5.45 11. ..f\—.Lc!'M‘—Am bi oavai l ability cal cul ations are
sunnariz=d r%&¥%8f§§324 anErel 08/ 004030 PCT/ US02/21396 Table 24 -
Rel ati veBi oaviadJ-gbi 11ty Det eagg tron Based on AUC o-;,, Frel (5D vs. 50
FTei (5Blvs. 5A) 1.377b 1.02 able 2b - Relative bioavailability

Det erm nati on Based on AUC -2a Frei (5D vs. 5C) Frel (5B vs. 5A) 1.4681
1.0989 The nean Fabld 2pRejatiteoieayilability Detecaitatiah Based/ar AUC §jsme cur ves
for Treatnents 5A 5B, 5C, and 5D are present ed in Figure 12. The data is

cont ai ned —Fable n Pl asma Concentration vs. Tine
(ng/m) F‘lﬁ/gﬁbo ?@rm phgaZﬁ.Vﬁe%hr) Treatment 5A Treatnent 5B Treat nment
5C Treat rrent 9 0 .00 0.00 [0.25 0.27 0.05 2.36 0.50 0.50 1.32
0.31 5.36 1 93%8 Robiss

The mean 6-OH oxymorphone plasma concentration versus time curves for
Treatments 5A, 5B, 5C, and 5D are presented in Figure 12. The data is contained in
5 Table 26.

Table 26 - Mean Plasma Concentration vs. Time (ng/ml)

. 6-Hydroxyoxymorphone
Time (hr) Treatment SA Treatment SB Treatment SC Treatment SD

0 0.00 0.00 0.00 0.00
0.25 0.27 0.05 2.36 0.50
0.50 1.32 0.31 5.35 1.98
0.75 1.37 0.59 4.53 297

1 1.44 0.82 3.81 2.87

1.5 1.46 1.09 293 2.58

2 1.46 1.28 2.37 2.29

3 1.39 1.14 1.69 1.72

4 1.25 1.14 1.33 1.26

5 1.02 1.00 1.14 1.01

6 0.93 0.86 0.94 0.86

8 0.69 0.72 0.73 0.77

10 0.68 0.67 0.66 0.75

12 0.74 0.66 0.70 0.77

24 0.55 0.52 0.54 0.61

36 0.23 0.30 0.28 0.27

48 0.18 0.20 0.20 0.19

60 0.09 0.10 _ 0.09 0.09

72 0.06 0.06 0.04 0.05
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The above description incorporates preferred embodiments and examples as a

means of describing and enabling the invention to be practiced by one of skill in the art.

It is imagined that changes can be made without departing from the spirit and scope of

5 the invention described herein and defined in the appended claims.
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WO 03/ 004030 PCT/US02/21396 Cains: 1. A controlled rel ease oxynor phone
formul ati on conprising a controlled release matrix and fromabout 5 ng to
about 80 wp ey phone wherein said formul ati on provi depcag/usdxbisyen bl ood
concentration of oxymnorphone of between about 0.1 ng/m 5 and about 7.5
ng/ M upon oral adm nistration of a single dose to a subject. 2. The
control | ed rel@asss: oxynor phone formulation of claim1l wherein said

formul ati on conprises fromabout 5 ng to about 10 ng oxynor phone and said

formul ati on provi des;a nmaxi mum bl ood concent.rati on .of ox rphone of

bt ween about REORGONG eSO R merRbon BARGRKPR spORrSrg s RARPRFCETest on of a
si ngl e dogRtr:Oardl Hor] M6kt 5 A t3-abdES0CAR bk PinbAshohe WedFein a1l TormRN S
formulation of claim1 wherein said fornulation conprises fromabout 10 ng

t o about POVif§s &nyrrerRLbleod aencsatration of oxymerphmmem  betvwicen advgma%il mgfmbl ood
' h f . bet t 0.3 nglm,. t 1.6
nor ottt 2 HETRL RS Fraf b REG R RS Hnel0he B aTpBY 0 The

controll ed rel ease oxynorphone fornulation of claiml1 wherein said 15

fornul ation colipy icdatofled netdastitoxdehotphdne dbowiilatich raf elayfo phdiseeianshigai d
formul ati gn provi des a maxi mum bl ood concentrati on of oxynorphone of
bet ween afsmulations comprsesy femy 3EQHt 3. 3 dP nibawhoH) gral oxameRhane apd osidt a

single do j - T | tion
o "ol ai m P HBUREL o poi3 GGEH EcoRRaddH FASEmKRRION RO RS ' 55
Mg oxynor PN me/mindhdsaebiott 1 DGl iptradrabainpinidtiates ofla Sialedose il 9edbject.
concentration of oxynorphone of between about 1.5 ng/m and about 7.5 -
ng/ m _upon or adm nistratjon of a single_dose to a _supject. 6. The .
contrtf et rel é%&fyﬁ&fi prﬁlﬁ%ée FRMATRRANSn formulatignm of ﬁﬁgpeiln fegp said

formul ati [26hdESmArisR Xk bR0Go CRBCRN B?ﬁti 9 Q@fﬂ@ﬁ? Hgn [
bet ween about 0.17 n /1n1 an aagout 8 7% ng/LﬂI upgnl(Pi ral” a Hn| s?flgt?aé% of
a si ngl e fiosmldtionprevidpes maxdbum. blddk camentratidnedl oxeheapkonexofit@twésmngbout

formul atign of claim3 wherein said forrnulation provides a maxi mum bl ood
concent r a -?o?ﬁ/ﬁﬁ a&féy"rﬁ?ﬁ‘bﬂ%égg‘ﬂ R ag'g‘é‘?lftratb’MOﬁ@/%gsi%ﬁ@Sf’aHbét subjegt
ng/ M wupon oral adm nistration of a single dose to a subject. 40 WO .
03/ 0040304 PCT. /ﬂ@%oﬁésgé‘a Gelehfe GSRiorPhdned féBhARRHh OfY BRIMANINGHERI A | On

of claim4 wherein sai
15 formulation comprises from about 20 mg to about 40 mg oxymorphone and said

formulation provides a maximum blood concentration of oxymorphone of between about

0.5 ng/ml and about 3.5 ng/ml upon oral administration of a single dose to a subject.

5. The controlled release oxymorphone formulation of claim 1 wherein said
formulation comprises from about 40 mg to about 80 mg oxymorphone and said
20  formulation provides a maximum blood concentration of oxymorphone of between about

1.5 ng/ml and about 7.5 ng/ml upon oral administration of a single dose to a subject.

6. The controlled release oxymorphone formulation of claim 2 wherein said
formulation provides a maximum blood concentration of oxymorphone of between about

0.17 ng/ml and about 0.75 ng/ml upon oral administration of a single dose to a subject.

25 7. The controlled release oxymorphone formulation of claim 3 wherein said
formulation provides a maximum blood concentration of oxymorphone of between about

0.4 ng/ml and about 1.4 ng/ml upon oral administration of a single dose to a subject.
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formul ati on provides a nmaxi mnum bl ood concentrati on of oxynorphone of

bet ween about 0.9 ng/m and about 3.0 ng/m wupon oral adm nistration of a
si ngl e dog® ¢3mos3pubj ect. 9. The controll ed rel ease oxynorgwuehesequl ati on
.of claim5 wherein said 5 fornulation provides a maxi num bl ood
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formul ation according to claim3 wherein said fornulation contains about
10 ng oxykesmplitios pagddehe maximemibodbeangeriration gfraxymesghane ofbgiweem dbovod

“concentraf ,on,of oxyno an f between .about 0.3 ng/ and abqut = 0.9

o uporo SRt el ERLE D aRin bngt o CRR RS liedofs M bigRlle AR Mer, o
controll ed rel ease oxynorphone fornul ation according to claim4 wherein
sai d formul atA esntoliddtelsnsebgyrhorpBon® farxutmiophaoerduidortieme 2 wisaeid said
formul ati on provides a maxi num bl ood concentration of oxynorphone of '
bet ween al9&mulation ceglains aheut Aag Oxymophane and wherelp said faanniation peavidss of a

single do o] J . f.ornnul ation
accordi ngﬁ?)c() C aib?#gil %%?%ﬁioggtg&%%ﬂé@%ﬁ%eﬁgg&con% ai hg]g%gﬂtagg?é r(?gIF
oxynorghomeé nafifll yher &hledssintitraienof atingle qos@w dlashject. maxi num bl ood
concentration of oxynorphone of between about 1.5 ng/m and about 3.5

ng/ M upop oral adm nistration of singl e _dose to subject, 14. A |
cont rol | obr el‘&é@@tfﬁ%ﬂif?ﬂfi?ﬁﬁ) qEvmembane qrawlattoeoarcapwgn& i elpim o vehegpiarssidh
said for I Al RiAR ¥ i

For mul at | B B e R R Ep i ARG Pdes
bet ween afaximin blow! cdncandatidroof oxymérphgherbf bpweearaboundisi ng/stl raati abounf a
single do to a subject, 15. A coptrol]ed rel ease oxynorphone fornul ation
accor di ngg-gdlgz'lﬂa‘ill?ﬂnl‘@abmlélsﬁag%ﬁ ﬂfna Figelndose tonsW¥eRt des a maxi mum bl ood
concentration of oxymorphone of between about 0.15 ng/m and about 0.35
ng/ m 131porp or 8k BeFbIBldldHst QRyAbrphofié RSl AN adcBrding WPEIRRA 4 WHerYHR said

03/ 00-1030 PCT/US02/ 21396 16. A controlled rel ease oxynorphone formulation
accor di ngformubdtian motthingtebost A0 sy ekymorphone and wherein said formulation provides a

maximum blood concentration of oxymorphone of between about 0.5 ng/ml and about

1.6 ng/ml upon oral administration of a single dose to a subject.

13. A controlled release oxymorphone formulation according to claim 5 wherein said
20 formulation contains about 40 mg oxymorphone and wherein said formulation provides a
maximum blood concentration of oxymorphone of between about 1.5 ng/ml and about

3.5 ng/ml upon oral administration of a single dose to a subject.

14. A controlled release oxymorphone formulation according to claim 5 wherein said
formulation contains about 80 mg oxymorphone and wherein said formulation provides a
25 maximum blood concentration of oxymorphone of between about 3.5 ng/ml and about

7.5 ng/ml upon oral administration of a single dose to a subject.

15. A controlled release oxymorphone formulation according to claim 10 wherein said
formulation provides a maximum blood concentration of oxymorphone of between about

0.15 ng/ml and about 0.35 ng/ml upon oral administration of a single dose to a subject.
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formul ati on provides a nmaxi mnum bl ood concentrati on of oxynorphone of
bet ween about 0.5 ng/m and about 0.75 ng/m upon oral adm nistration of a

si ngl e dowe dmom3zsubj ect. 17. A controlled rel ease oxynor pleamesobaiisyl ati on
according to claim12 wherein said 5 fornulation provides a maxi num bl ood

concentr afg. on &Eo&ﬂf@&rﬁﬂﬁ%%&ﬁﬁdﬁﬁ%nﬁﬂﬁﬁén abbof@ng 94 BlairaNd \ﬁ%&h said4
ng/ M upon oral adm nistration of a single dose to a subject.

control | d‘drmellagals prm@m piaginaurh blond) concemiration of wxpoporphook af hﬁm@embpven n
said for |on xi mum bl.ood concentrati 19 of, 0 hone of
bet ween a mlzang W’?iﬂa/“ﬁa PO?IG%‘PWQ (ﬁl aaﬁtﬁas%‘g&cf)on of a
singl e dose to a subj ect. 10 19. A controlled rel ease oxynorphone

fornul ation age eéﬁtm&dtﬁleﬁém)grﬂ&pmﬁrfanﬁulaﬁmd acdoddifi t@tla@h 1Rrvereia Said
maxi mum bl ood concentration nor phone of between about 4.0 ng/m and

about 5. Sorgplgtion pmw@%aa magimuTh Hlact doppensratign of wgymormbone pébat“seﬁbjab@mt 20.
A control ne for l.ati.on .co ISI a_ contr
rel ease 472??%%‘1 aBg}.| @Oﬂﬁr? &dﬁ% ttrat r% q%g??)%t&?esu egfel n said

formulation 15 pr OVI des a maxi mum bl ood concentration of 6-COH oxynorphone
of bet weel8. abdutorirdlted relpasd oxamcbrpliwist fom@lation atcoudiay t@bhhnadrﬁr}r&rahrsaidi on
of a sing 1J@e dose to a_subject. 21. The controlled rel ease oxg phone

f or mul at | [SFBIRULR BIGK19es %\H’é?"é‘i“ﬁné‘%ﬂod‘ CopgFHAtn; oAb XY eEoRe of F‘B‘fﬁealﬁéak‘t 5 ny

concont r o) SR earrl SRR 0REMhRA it AR 00T PERHE 88 R "about

0.6 ng/mM wupon oral admnistration of a single dose to a subj ect. 22. The
cont ridl | eld. r elfeesdralledmelepseorgmiarpimnedbimomatdn e¢irdmng Go vlaen d 4 rwlsaeid said

formul ati on conpri ses from about ng to about 20 hone apd said
f or nul at |Ig Pregon B&VIQCS@%WI@W C@aﬁmlpaﬂf@ﬁwggrx% éil B?‘i’f‘ﬁ% Y of
bet ween 2450ﬁ tand: a%oﬁgé 3&9%151 alnfiist f'aoflﬁ%grdﬁke ﬁ)def@d%]e%“at' on of
a single dosg to a | e The controlled re se oxynor phone

formul ati on of claim 20 wherel n said fornulation conprises from about 20

m to abd®% 4@ mgn@al}frd)mih@neomrsmm fmulaylbatmmprpmg/ad@mtrallnéxﬁlnm
bl ood concent rat

one of betwe VWO 03/ 03
PCT/ US02/ 388 620, aBO‘EC#?él}ﬁﬁ 0 gﬁg& g 9XYIQHD ?lﬁ{le rein Sz P BotRitation
adm njsst rEbiiass Qfmeﬁuﬁl'uﬁgbl%od@%ﬂcén&aﬁon of 6-OH oxymorphone of between about 0.05

ng/ml and about 5.0 ng/ml upon oral administration of a single dose to a subject.

21. The controlled release oxymorphone formulation of claim 20 wherein said
formulation comprises from about 5 mg to about 10 mg oxymorphone and said
formulation provides a maximum blood concentration of 6-OH oxymorphone of betwéen
20 about 0.05 ng/ml and about 0.6 ng/ml upon oral administration of a single dose to a

subject.

22, The controlled release oxymorphone formulation of claim 20 wherein said
formulation comprises from about 10 mg to about 20 mg oxymorphone and said
formulation provides a maximum blood concentration of 6-OH oxymorphone of between
25 = about 0.1 ng/ml and about 1.25 ng/ml upon oral administration of a single dose to a

subject.

23. The controlied release oxymorphone formulation of claim 20 wherein said
formulation comprises from about 20 mg to about 40 mg oxymorphone and said

formulation provides a maximum blood concentration of 6-OH oxymorphone of between
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subject. 24. The controlled rel ease oxynorphone fornul ation of claim20
wherein said formulation conprises fromabout 40 ng to about 80 ngy

oxynor pho@e @adssai d 5 fornul ati on provides a maxi mrum bl geer/GRBEREr ati on
_of 6-COH oxynor phone of between about 0.4 ng/m and about 5.0 ng/m upon

oral adm gt 103t n8fnPhnd apbiIL S YRR Rn 'P'A%nﬁﬁ' btrat@: of A8 Idosk 1t6 %
rel ease oxym)rpho%e form?l ation 13?/ cl zga% 2? wner el na sal (c)ifrgfor I zgtiéon

"provi des smbiki nrum bl ood concentrati on of 6-CH oxynor phone of between 10
about 0.1 ng/m and about 0.4 ng/m upon oral administration of a single

d t iect. 26, Th troll | | at i f
Vot m 92 %her i SaPESedFIGTR: PmREBORG JETRRY Lok o a0 e (i on
“of  6- OH OfYRBIBBR Neorbridest MERN abR0Mb Ry Zonabdtt W‘%?%&%&&géﬂﬁ RPN

oral admnistration of a single dose to"a 15 sug ec he controlled
rel ease ofeymulaginn peovidesnamaxinaum dloasl conget@itish e é-QHsexyanorphomedfzhdtesen

" provi des i | 0o oncentration of 6:0OH ox rphone of beiween

bout 0. 4hegf 4 SRL AR eBORES Brai dbsR ok PSR FAr Ot AGTREIE o€ g e
dose to ayubsdebj ect. 20 28. The controlled rel ease oxymorphone fornulation
of claim 24 wherein and said fornulation provides a maxi num bl ood

concentration of 6-OH oxynorphone of between about 0.8 ng/m and about 3.2
ng/ M upo#-or aiheagoniroliadr seleess exymophang dogouletion of claim 8¢t whesin aid

controlled r nor ph f | ati or.gi clai m2l..wherein
card 2 PRl RER PafAGH BARER, B Ba A SRR Nt SRp e o Wi

f or muj@t i sbduprooV indesl and EBELTOM RE/A0dipbanGaAN haMiniSFtdh 6f PHimdiy rHusehense of
bet ween about 0.05 ng/m and about 0.3 ng/m wupon oral adm nistration of a

singl e do#®jach a subject. 30. A controlled rel ease oxynorphone fornul ation
according to claim 21 wherein said fornulation contains about 10 ng

PCH Usba/ D308 sy wend FhSarecRaAh g Bt b Hhnl 2R e daid cen

about 0. Ifonghltioampdovides a maximum blood concentration of 6-OH oxymorphone of between

about 0.2 ng/ml and about 0.8 ng/ml upon oral administration of a single dose to a
15 subject.

27. The controlled release oxymorphone formulation of claim 23 wherein said
formulation provides a maximum blood concentration of 6-OH oxymorphone of between
about 0.4 ng/ml and about 1.6 ng/ml upon oral administration of a single dose to a

subject.

20 28. The controlled release oxymorphone formulation of claim 24 wherein and said
formulation provides a maximum blood concentration of 6-OH oxymorphone of between
about 0.8 ng/ml and about 3.2 ng/ml upon oral administration of a single dose to a

subject.

29. A controlled release oxymorphone formulation according to claim 21 wherein said

25 formulation contains about 5 mg oxymorphone and wherein said formulation provides a
maximum blood concentration of 6-OH oxymorphone of between about 0.05 ng/ml and
about 0.3 ng/ml upon oral administration of .a single dose to a subject.

30. A controlled release oxymorphone formulation according to claim 21 wherein said

formulation contains about 10 mg oxymorphone and wherein said formulation provides a
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about 0.6 ng/m wupon oral adm nistration of a single dose to a subject. 31.
A control |l ed rel ease oxynor phone formul ati on according to claim22 wherein

sai d forwig @lhfde cont ai ns about 20 ng oxynor phone and Wheicql k082396
formul ati on pr ovi des a 5 maxi mum bl ood concentration of 6-0OH oxynor phone

of betwe n of
a singl eergose to a ‘gﬂ{act ﬁ%g fi@%to}gﬁ g‘g{og% %%?%(@%%@%@oﬂggm%do

f or nul at |ach0ua0.6mtgdnhq>d1mral alminRFatieofa singlei dbse foa sabjadti on cont ai ns about
40 ng oxynor phone and wherei n said formnulation provi des a nmaxi mum bl ood
concentrajion of

h f bet bout
24 gl m3uporks BYRTOTEFFRS: PHERGRLRR [2EF RGP SLdng o O 2o S erei galy

cont rol | el helaB8S BoXiHITb %Qfxglﬂ oRpHAAR aﬁsca@{e%ﬂgafd%ﬁhalaﬁb@ﬁrmsed n
said formulation contains abou ng oxynor phone and wherein said

L or nul5at i raxipuoy bttmsd/ ﬁncmmtrmgofbﬁﬁga gwmoqmonatqfdnt\mfelﬁzmt @X%/ngffnfdhmdef of
et ween ahout and . about pon oral. admnistration of a
singl e dfPQutl élvérﬂ ?%‘E’tora]clj@@ﬂmrﬂu%ﬂf?%E&dﬂ’ﬁ‘éf%ﬁ§®18‘§ymr phone

formul ati on according to claim?29 wherein said fornulation provides a

nmaxi num bdnod A eaaedlicdaticast GynforphbrisailRAoN acddldiBg tyveRin 23bMbreid. shidng/ M
and about 0.25 ng/m upon oral adm nistration of a single dose to a

subj ect . fesmulatien gentains alionted bmg oxgrprmiioph e Whereinsaid formuletion pravides@
claim 30 wherein.sai.d 20 Qr mu rovides .a X|rrumbl d

concent r 3T SRS b%’ 08y PRSI ?{‘aééﬁfé’g‘%% ﬂmng t%eeél ?1 u%% LREEt 0.5
ng/ nijo UpHRBUL?. a'ngﬁﬂmﬁﬁrﬁérﬁpédnﬁlﬂlsﬁﬁtlén §fﬁ1§&heledjb%@td ®swbj ecﬁUbJ ect. 36. A
control |l ed rel ease oxynorphone fornulation “accor di ng to cI a| m 31 wherein
formul ati on provi des a nmaxi mum bl ood concent ration_of ynor phone, of
between 5 adbeentplledigleate exymoaplane formu 5?%0@5@%69 513113%‘?#%@%@1% of
a single | I

f or mul at |f§%§§1€%§? ?‘%% a%]]gta%(f’n@f% \X/ﬁ@r 40%%533‘?8‘5 ﬁ#@?%ﬁ d%*%ﬁfaggﬁ@%gé%esf

maxi num bhatthueo bt ¢oticetratioh & Q@I@oytmbmme aifbebetstestbout 448 WENI34{#01030
PCT/ US02/ 21396 about 0.8 ng/ml _ and about, 2.0 ng/rril .upon oral

admi ni st rabopbh s/l wpangral %@@swtrétlan ngpgl@tdose to a subject.

15 34. A controlled release oxymorphone formulation according to claim 29 wherein said
formulation provides a maximum blood concentration of 6-OH oxymorphone of between
about 0.1 ng/ml and about 0.25 ng/ml upon.oral administration of a single dose to a

subject.

35. A controlled release oxymorphone formulation according to claim 30 wherein said
20 formulation provides a maximum blood concentration of 6-OH oxymorphone of between
about 0.2 ng/ml and about 0.5 ng/ml upon oral administration of a single dose to a

subject.

36. A controlled release oxymorphone formulation according to claim 31 wherein
formulation provides a maximum blood concentration of 6-OH oxymorphone of between
25 about 0.4 ng/ml and about 1.0 ng/ml upon oral administration of a single dose to a

subject.

37. A controlled release oxymorphone formulation according to claim 32 wherein said

formulation provides a maximum blood concentration of 6-OH oxymorphone of between
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38. A controlled rel ease oxynorphone formul ati on according to cl aim 33
wherein said formulation provides a maxi num bl ood concentration of 6-OH

oxynor phogg) @feolghween S about 1.6 ng/m and about 4.0 ngddusiBBMyRr al
‘admi nistration of a single dose to a subject. 39. A controlled rel ease

oxynor pho t I
about 5 maieh LR, B4 BOR b3) B SRR DAY oBRAGARRCor TARY BREPHES o
“m ni mum béubgettconcentrati on of oxynorphone of at |east about 0.02 10

ng/ mgnm at about 12 hours after oral administration of a si ngl e dose to a

subj ect . The cont d rel ease, ox ne for aim 39
herein sivd RGPRGPIE BiF ARARPhS B S AROT DR ETAD VAfigt shd
control | ef 16l R0R Hrovidsrs H{m&uﬁm&a& & rcehrfonCdra- C'?I—ﬁgx Rt SPbeween

fornul ation contai'ns about 10 ng oxynorphone. 15 42. The controlled rel ease
oxynorjhosatsut dr.énugan]l end calbouﬂ 4i0mmganlvineme oral selininistrationu bfiti ongle adusaitnsa
“about 20 .oxynmor phone. 43. The controlled rel ease oxynorphone formul ation

of claim3¥&kerein said fornulation contains about 40 ng oxynorphone. 44.
The controll ed rel ease oxynorphone formul ati on of claim39 wherein said 20

formul ati 9g coRt@nA%18d FYleastOoREmErPHERE mﬂﬂau&ﬁcorﬁﬁﬁsﬁgrg eslttdRdrRlasse
oxynor phone formul ation of cl al m 40 wherein said fornulation provides a

m ni mum binetik enddeom raboitoh wE toxahest SAong wxymerphasgswherbisusaid dowlﬁ@onﬂ at

about 12 hours after .oral ni str sin e, to

The cont rBi%Y é% r%l@ﬁ’s"é’u&ﬁ%&pﬁ(?ﬂ%en%& 1%“% 05?@8?"%811% # lﬁﬁg %’lo saé%l

formi@tig npf&ym%% ﬂh&h@dﬁblb&ﬁ%’drﬁﬁ%%ﬂ&ﬁ afaelagfefdo@éwygmjwe of at

| east about 0.25 ng at about 12 hours after oral admnistration of a

single dose to a subj ect. 45 WD 03/ 004030 PCT/ US02/ 21396 47. The

control | ed0r el Baseookylied phisase foxymetpitone nfopmubatian nofl Zlaine 39 wheedinl said
m bl ood concentration of oxynorphone of at

formul ati ovi des,a m,ni
| east abog}‘m%i)at@nr?@f‘?"f‘lms bo ggmg‘i’?nﬁm‘? TCafter oral administration of a

single dose to a subject. 48. The controll ed rel ease oxynor phone
formul atign of Tied @otréBedilegid) oxghidrpHont OfdiuRitioANoPradMilBY & htdih Ndamd

bl ood concentrati on of oxy m)r(g)hone of at | east about
formulation contains about 10 mg oxymorphone.

15 42, The controlled release oxymorphone formulation of claim 39 wherein said

formulation contains about 20 mg oxymorphone.

43. The controlled release oxymorphone formulation of claim 39 wherein said

formulation contains about 40 mg oxymorphone.

44, The controlled release oxymorphone formulation of claim 39 wherein said

20 formulation contains about 80 mg oxymorphone.

45. The controlled release oxymorphone formulation of claim 40 wherein said
formulation provides a minimum blood concentration of oxymorphone of at least about

0.13 ng/ml at about 12 hours after oral administration of a single dose to a subject.

46. The controlled release oxymorphone formulation of claim 41 wherein said
25 formulation provides a minimum blood concentration of oxymorphone of at least about

0.25 ng/ml at about 12 hours after oral administration of a single dose to a subject.
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1.0 ng/mM at about 12 hours after oral admnistration of a single dose to a
subject. 49. The controlled rel ease oxynorphone fornul ati on of claim44
wher ei n s@igtsohfperul ati on provides a m ni mum bl ood concentpgh By Bbe

oxynor phone of at |east about 2.0 ng/m at about 12 hours after oral

adm ni strgj | onpQf @rﬁélﬂeﬁl Ce18R3€o nﬁn@rpﬁb‘&’é %{Tul o Gf B1a68M45 Ah&lid %lf)faase
oxynor phone fornufatT on conprising a controlled release matrix and Trom
about 5 nfigrimolasibo pro80esnd neixinnmn Hileutecodeertedtionsali ekyhoorphret 6foat legst @boutes a
m ni mrum bl god concentration of 6-OH oxynorphone of at |east about 0.010

ng/ mgm  &i-> a8Ewat abowdgrhouss aligr ospladmidisiaion ofa siegle dpsetod swgiest-dose to a

subject. 51. ‘The controlled rel ease oxynorphone formnul ation of claim50

wherein sgd d A EQBIHAL kQBase OBk ASPhERO YbrrRulTBoP *HTRRBEAOAS : whérein! Rfid
? orrr{;}?) d

controll ed rel ease oxynor phone ation of claimb50 wherein sal

f or.mul5at i formulatiomipreviddsoa mifdnuny bioodermpbreionS5H. oxXfineorplooter afl dtddast eabewts e
oxynor phon Pl’m.l| tion of cl irrgfﬁo wherein sgid. fornulati OB, cont ai ns

f )
about 20 W8 ApeE e hopes cdpimstriangy asingle dasedeArypisibne

formul ation of claim50 wherein said fornulation contains about 40 ng

oxynor phaqie. Jhe dhgrdiRat E@é&@%iﬁh&gﬁ&@&uﬁm%&%ﬁ elaif| 24 | WRerefn Ghidi m 50
wherein said formulation contains about 80 ng oxynorphone. 56. The

cont r ol | dermelatios pravigesos phininainh dload eomcentrasioncdfadyn®tphvnsrof ai least @bowts

formul ati Vi des 1 ni bl god cancentragti on .of, 6-0OH o rphone of
at | east f@ﬂg{;ﬁ' aﬁf‘g‘%‘gq%g;/oﬁfsn%&gr aﬁ@ﬂmi Stﬁ%}ﬁnsoaya?fst‘%gleg?%el toa?dstlh}éﬁlggtrati on of
a single dose to a subject. 46 WO 03/004030 PCT/ US02/ 21396 57. The

cont ral | 30, r el o @sRtreMadTesl edie nexyhirphdnat fopmuitios | conipriszhgih esodirbllsdirélease
formul ati on provides a m ni mum bl ood concentrati on of 6-COH o};;i%/rmr phone of

at | east mapsAndofrem Agpu S ang s ebeut180 me pxymePBene Mierein frit farmalation of a
ot o e B RRES e onc RIS BT a0 ORISR SEATRAE ARG a0

formul atifon o sal I ovi nmum bl ood

concent r aid/@8.1f at GGk 1DNOHRY SRR HRal MinBhistRA%H of AR0IE dBse2B @bjEct.at about 12

hours after oral adm nistration of a single dose to a subject.. 59. The
control |l ed rel ease oxynorphone formul ati on of claimb54 wherein said

fornul atidn pridwi eeralledi ileassm proverPhort dapdaiion off chinoPQxyhereishspid of

at | €At formulation contains about 5 mg oxymorphone.

52. The controlled release oxymorphone formulation of claim 50 wherein said

formulation contains about 10 mg oxymorphone.

53. The controlled release oxymorphone formulation of claim 50 wherein said

formulation contains about 20 mg oxymorphone.

20 54. The controlled release oxymorphone formulation of claim 50 wherein said

formulation contains about 40 mg oxymorphone.

55. The controlled release oxymorphone formulation of claim 50 wherein said

formulation contains about 80 mg oxymorphone.

56. The controlled release oxymorphone formulation of claim 51 wherein said
25 formulation provides a minimum blood concentration of 6-OH oxymorphone of at least

about 0.065 ng/ml at about 12 hours after oral administration of a single dose to a subject.

46



about 0.5 ng/m at about 12 hours after oral admnistration of a single
dose to a subject. 10 60. The controlled rel ease oxynorphone fornul ati on of

cl ai m 55 weAnghivsgai d fornul ati on provides a m ni num bl oG 19@NeRMHeE at i on
.of 6-0OH oxynorphone of at |east about 1.0 ng/m at about 12 hours after

oral adm g5t rd 8Bndicl SLBEHeC offifibiphBn® BHRUBALN of6tlaifd BONkhElP Laid

rel ease oxynorphone tformnulation conprising a controlled release matrix and
f r om abouforfaulajon pravides a &finimurorbjomt phreestrattoar e 6-Qlh onymedhene df at ddastl 5
admi ni stration of jd formyl ation.to a subject every .8 to, 12 hours through
st eady st ahout O mefral %}n%?u"ﬁ% lep%?ﬁinoaﬁ-m%ﬁsmﬁ%%f dsipgleidestiot siaect
_concentration of oxymorphone of at |east about 0.025 ng/ng-nl at about 12
hours afteg adffenicahitr@iddReled’: o ﬁﬁoﬁﬂlﬁﬁé OfohBHlati6h €55 R1406Y 38" RAGREN said
formul ation of claim6l wherein said" fornulation contains about 5 ng

~oxynor phofeemulaios provitles e aminmuirh ddooktawsatraiopnol @tk exjmomhoat iofrat ddast| ai m
61 wherein saj formyl ati o ont aj ns out. 10 ng oxynorphpne, 64. .The

cont ol | tPREPas e LR P T A R orht Snink e £ LRERABEF o Saityect
formul ati on contai ns about 20 ng oxynor phone. 65. The controll ed rel ease
oxynor phose f oreulcahtréiledirelehsdi Bk Prhomhenei fordalation 28f fclimiulSat ivbered nagd NS
about 40 ng oxynorphone. 66. The controlled rel ease oxynorphone fornul ation

of cl ai m Prmplaéipeiprovdesa mippaundleehcenssntEation ebeiH saymgmhopeef ghderst 47
WO 03/ 004Q30 [ US02/ 213 7. A t d | h )
Cor ot o vt Breierar & bt £ Burs paBO el SnBhefor B8 sRE TSR Ch Sttt vy 1o

about 80 ng oxynor phone wherein upon repeated oral admnistration of said

formil@tiemn tore sobiréltdd evlesse 8xjrdorbRohe Ulosmblation 96 SlmdPs5sivakin said
conditions, said fornulation provides a m nimum bl ood concentrati on of 6-COH
5 oxynor plesmalagpn providese mipsmmdlesl eeposptition obhGéH oxymemhose &f tag deast

adr i St T 140 ey TePDS Rl Sl SLPABGRRIBE BROURACIIUI A LikleRl ©f a1 m

—

67 wherein sai at1on contal ns abol
controll ed rel ease oxynorphone fornul ation of claim67 wherein said
fornul ati ®h cohtcantrellebaeleastOoxyynaphone fdromdatiohOcatprisiing ac cotrodliet adlensd ease
oxynor phone, for rﬁul_ati on of claim67 erein sai ﬂ .
matrix and from about 5 mg to about mg oxymorphone wherein upon repeated oral
15 administration of said formulation to a subject every 8 to 12 hours through steady state
conditions, said formulation provides a minimum blood concentration of oxymorphone of

at least about 0.025 ng/mg-ml at about 12 hours after administration.

62. The controlled release oxymorphone formulation of claim 61 wherein said

formulation contains about 5 mg oxymorphone.

20 63. The controlled release oxymorphone formulation of claim 61 wherein said

formulation contains about 10 mg oxymorphone.

64. The controlled release oxymorphone formulation of claim 61 wherein said

formulation contains about 20 mg oxymorphone.

65. The controlled release oxymorphone formulation of claim 61 wherein said

25 formulation contains about 40 mg oxymorphone.

66. The controlled release oxymorphone formulation of claim 61 wherein said

formulation contains about 80 mg oxymorphone.
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formul ati on contains about 20 ng oxynorphone. 71. The controlled rel ease
oxynor phone fornul ation of claim®67 wherein said fornulation contains
about 40 Wwo @3xysm6 phone. 72. The control |l ed rel ease oxynorghiomn@hpigul ation
of claim®67 wherein said 15 fornulation contains about 80 ng oxynorphone.

73. A netdpd of c%ﬁﬂ@)ﬂ&i lrél@&ep&lyﬂldrphcﬁlepﬁ;ﬂn%mtmhoéorﬁlar 2 gﬁ%ﬁlhé'rgﬁase

admnistering to said patient ngl e dose of a ceut cal
pr epar at i roatrixoangr fremnapout Srmglioubodt 8@ mg)oxyamrphoﬁii)wdngrem yput pdpeatedvdralkc h

nduce n, t.he patiept asma concentratio nmor phone of at
| ast 0. GRTIBRRBRIN GF SHEJOTAistbR 4t § HPIE: G & B Rruee THoNGh 1eogy s2te The
met hod of o ohlifioRy, 7% ﬂhﬂlgﬁ@ d%ﬁbﬁfegaﬁe%ﬁlﬁﬂﬁn PERBar e% ARt &R0 adfﬂ% ™

oxynor phone. 75. T lalm 73 ereln sai ar maceut i cal

pr eparsat i sxymeepticiiers al basithboax@.08 hphehml ai4boud h2 haatsfm@r admilishtafiod 3 wher ei n

sai d pharmaceutical preparation contains 20 ng 25 oxynorphone. 77. The

met hod of claim 73 V\/n i n_said pharnaceut cal 8repa%rat| on contains 40
AgevestHlisis a

oxynor ph RlerspCar IRePhonS Jarmg: el 601 WhPE R
wher ei n SﬁhﬂulBﬂgxﬁg&ﬁﬁhﬁE'aﬁ&ﬁt%gBﬁgﬁﬁ)lédmn?O”t ains 80 ng oxynorphone. 79. A

met hod of controlling parn in or 8 hours conprising
admnistering to said patient a single dose of a pharnaceuti cal

prepar at i®h cdihsr contrajledr miﬁa@bogxylaomgom@ fognulpbon &0 claymo 2y nwhereonsaighi ch
i nduces |f§ hlet a nt a tg@ E asnma :};loncentratl on of 6-OH oxynor phone of
at | east F’B‘i&lﬁﬁf Ff’insgpo‘f JPE PEYIRBWE%  t er said adnini stration. 80.

The nmethod of claim 79 wherein said pharnmaceutical preparation contains 5

ng oy norphorMde 8dntrolifed PelEdsedo@fmedphone 48ristiatien NofS diadmP bar wheeiH isaidl
preparation contains 10 ng 10 oxynorphone. 82. The nmethod of claim79

wher ei n sfarmulstien pertaigs abeut 29rmap ak¥ymphoBONt ai ns 20 ny oxynor phone.
71.  The controlled release oxymorphone formulation of claim 67 wherein said

formulation contains about 40 mg oxymorphone.

72.  The controlled release oxymorphone formulation of claim 67 wherein said

15  formulation contains about 80 mg oxymorphone.

73. A method of controlling pain in a patient for 8 hours comprising administering to
said patient a single dose of a pharmaceutical preparation comprising from about 5 mg to
about 80 mg oxymorphone which induces in the patient a blood plasma concentration of

oxymorphone of at least 0.02 ng/mg-ml at least 12 hours after said administration.

20 74. The method of claim 73 wherein said pharmaceutical preparation contains 5 mg

oxymorphone.

75.  The method of claim 73 wherein said pharmaceutical preparation contains 10 mg

oxymorphone.

76.  The method of claim 73 wherein said pharmaceutical preparation contains 20 mg

25  oxymorphone.

77.  The method of claim 73 wherein said pharmaceutical preparation contains 40 mg

oxymorphone.
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83. The nethod of claim 79 wherein said pharmaceutical preparation contains
40 nmg oxynorphone. 15 84. The nethod of claim79 wherein said

phar maceufigc@loofzgpar ati on contai ns 80 ng oxynor phone. 8%cHuseRiiwgl | ed
.rel ease pharnaceutical fornulation conprising a controlled release matrix
and about g ¢ oraiibfnof b i TWHRRAR Saiitafihabobibal fLAdch QlnpaiRh 2t |1ty
of oxynorphone to an equal dose of an i diate release fornmulation o
“oxynor phooreymaph@ie. f rom about 0.5 to about 1.5 upon oral admi nistration of
a single dose to a subject. 86. A controlled rel ease pharnmaceuti cal
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time O toinfinity is in the range of about 0.5 to about 1.5
~upon oF al abops 8@ dang pkgmemphone whiichaindiiersl ie thiopatiaut attheod plasmé aenntratornof

subj ect . A controlled rele phar maceutical fornulation canprising a
control | eg'%}%%ﬁ@@p tPHY 1&%?&33)36@@?@%@ aéi?@ﬁlttaué@%a ?ﬁ@ra@ﬁﬁﬂgﬁm-ei n
upon repeated oral 49 WD 03/004030. PCT/ US02/ 21396 admi nistration of said
formul atigm torge sidfoACSS @lﬁﬂi W9&wﬁ&ei%%aﬁ@ﬁﬁﬁ1ﬁa@é&i&hg§?§%ﬁn%ﬁ%a‘%hs 5 mg

conditions, the ratio of the area under the bl ood pl concentration
ver sus tiosyngarphene. of 6- OH oxynor phone to oxynor phone, fromtinme 0 to

infinity (AUC(o_;ffl) is in the range of about 0.5 to about 1.5 upon oral
adm ni st "§f1onrd rln‘%ﬁitoddoqscﬁfaiprlc 7§ Qv e;e% rsT}filcla;}HaPrHaéegticaﬁ p%eﬁsaggio%cédntglgs 10 mg

10  oxymorphone.

82.  The method of claim 79 wherein said pharmaceutical preparation contains 20 mg

oxymorphone.

83.  The method of claim 79 wherein said pharmaceutical preparation contains 40 mg

oxymorphone.

15 84. The method of claim 79 wherein said pharmaceutical preparation contains 80 mg

oxymorphone.

85. A controlled release pharmaceutical formulation comprising a controlled release
matrix and about 5 to about 80 mg oxymorphone wherein the relative bioavailability of
oxymorphone to an equal dose of an immediate release formulation of oxymorphone is

20 from about 0.5 to about 1.5 upon oral administration of a single dose to a subject.

86. A controlled release pharmaceutical formulation comprising a controlled release
matrix and about 5 to about 80 mg oxymorphone wherein the ratio of the area under the
blood plasma concentration versus time curve of 6-OH-oxymorphone to oxymorphone,
from time 0 to infinity (AUCg.inp) is in the range of about 0.5 to about .1.5 upon oral

25 administration of a single dose of the formulation to a subject.

87. A controlled release pharmaceutical formulation comprising a controlled release

matrix and about 5 to about 80 mg oxymorphone wherein upon repeated oral

49



WO 03/004030 PCT/US02/21396

administration of said formulation to a subject every 8 to 12 hours through steady state
conditions, the ratio of the area under the blood plasma concentration versus time curve
of 6-OH-oxymorphone to oxymorphone, from time 0 to infinity (AUC.in) is in the

range of about 0.5 to about 1.5 upon oral administration a last dose of the formulation to

a subject.
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