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oxymorphone HCl were marketed. Oxymorphone HCI is metabolized principally in the

liver and undergoes conjugation with glucuronic acid and reduction to 6 o- and B-

hydroxy epimers.

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
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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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WO 03/ 004030 PCT/ US02/ 21396 BRI EF DESCRI PTION OF THE FIGURES Figure 1 is a
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t hat repl aces the carboxy noiety found on oxynorphone at the 6-position. 3
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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 TFigure 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.



dosage formconprising a therapeutically effective amount of oxynorphone or
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rel ease d98%8e formof this invention exhibits a dissolution rate in 25
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occurs within about 1 to about 8 hours after admnistration; (b) peak 4 WO
03/ 004030leAaFoNSI AR id@Ediate release formulation will be broadened further to include a
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

4
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wat er - solghligoppaspreegut i cal 30 diluent m xed with the hydrophilic

material. Preferably, the cross-linking agent is a honopol ysaccharide gum

and the inert pharmaceutical diluent is a nonosaccharj dF’ a ) )
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.



di saccharide, or a polyhydric alcohol, or a mxture thereof. 5 WO 03/004030
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sufficient to alleviate the pain for a period of about 8 hours to about 24 hours. This type
and intensity of pain is often associated with cancer, autoimmune diseases, infections,

surgical and accidental traumas and osteoarthritis.

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, phosphoric,
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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phosphorous, hydrobromc, maleric, malic, ascorbic, citric or tartaric,
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categorical scale, patients conpleted the foI | owi ng statenent, "M pain at
this tinme is" usi the scale None = 0 = Severe =
5" ps' can be FORARAe BRis: RAUSHS gursuret ¥R & Vidyal (et Sedh %ﬁéesh o n
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pl asma | evel s of oxynorphone and 6- hydr oxyoxynor phoné i ncrease, pain

decr easedeftdnadd paidrofi theessslet (0 maJ whsf ferked cwitlaribe dasaniptar! T Paind'r Tukdy) .

Thus, to patient, |t it | evel of o
o hyar oxy Sy aRpranatithe srite s G e Het LR ot ger oS PRt her
it is 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 ig
these levels which dictate the efficacy of the dosage form. A dosage form which
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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i ngested, the punp operates when liquid diffuses through the shell of the

punp.isThe |i quyghddicsphyes the conposition to produce a saturated

situation. As nore Tiquid diffuses into the punp, the saturated sol ution

contai ning the pharmaceutical is expelled fromthe punp through 25 the

outlet. This pubesiaetic pumpsomprisehs shelt defariagse inferige eemparfhetaaddnying n

t he present ‘
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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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 cellulose

30 (HEC), hydroxypropyl cellulose (HPC), HPMC, and carboxy methylcellulose (CMC).
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gal act omannans, i.e., polysaccharides which are conposed solely of mannose
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unsubsti t ut ed nanqpse regi ons have been found to achieve nore
weight (>10°) heteropolysaccharlde 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 about 1:1.
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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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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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tsug ) glr tne £5 ngf%g‘%” ”éénx v1?é(r9{1é%f%£'1°ﬁ & 10 8 hﬁré 15188&@% g bf“ﬂ?et %Hﬁ:@ent

crpren A&t e

hydr at i onin9éntione tipIRFdrépidbae! mdkiril 4P idchaletiHe thy dwahecﬂ ir€ledRtdxicipidrorined upon
exposure to an environnental fluid. In certain preferred enbodi nents of the

present 3oy fiosn abeyel Wy@}-‘r%% RBYi by weisht.i Hhe sodvant pride dydrppbakic Juafedilned
| bout 20% b ht. Th
oSSR S oA Al oo 20 by ver o T

sol vent, or m xtures thereof . Exanples of commercially avail able
al kyl cel | ul os@&xaaipéesAqfacomimetcially ngvailoblgu etigdcetinkpey saron Aefuaeday beinigul ose
avai l abl e from FMC of, Phi| a

ph d_ Surel
di sper si dA9EFOUEt HFPEEPR o %Y!%lé‘:ﬂg%ﬁ) E@alh%?ﬁnf@aﬁj ﬁé@ﬁﬁ#’ﬁ%@&@oﬁ% ea%‘éi) .
Exanpl es QLR EhE (hdueBY Al sBRsBn 3T Yl 1&1RYsY Fo4iTabts FbAPESIt R HSFedS the

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 usef: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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20 hydrophobic material include Eudragit RS and RL polymers (copol yners of
acrylic and nethacrylic acid esters having a | ow content (e.g., 1:20 or

1: 40) of woaBeo4asy ammoni um conpounds avail abl e from RomerArserea6 of

Pi scataway, NJ.). The controlled release matrix useful in the present

i nvention may Tates contoolledi relaase alativenyi aystemssaelpralkzirn@ beyg eyt bkeud:ihgaﬁandmhci um

| f ff link 25 the gell]

ncr oase B §ENSs BFEh I SREH R 35@2#@%&5&%%% i1 S8R SRRt by
Il ul f |

cell ul 0sqy) x@d/%gal}?ﬂ%&n&‘orsﬁj.rﬁﬁlﬁ{egméﬁ Dt g%’lp!;rléb‘aarﬁ% 9&%1 E@l}dwééf QR i c

mat eri al Isrupting It. cont r ease

del i very ﬂgtﬂto(hm Wahiler apmirgd chsppers/iprpellomn dlia cturrye ds gdéafmrt@tth@rdry Bigdded ES

30 Exanple, 1 \f 03/ 0040&% PCT/ US02/ 2139 (iontrol ed reI eas

del | véry I§9‘§‘F€ @ng eﬂ?;ﬂlﬁ}l@ﬁd?% gramiiaen AHER4R a0R gum
cal ci um tor
for 3 mm é?ﬁe‘dﬁﬁ?ﬁ?fﬁ ?S?gh%?%ggfé%%"@’awb n?%}lﬁg’f‘%?%aﬁ%ﬁ% %%Eqémﬂ@%%@

al cohol . Athinksh scrweni rieablafipequdntitipebf the sngredients laty Misted 11 the tible bdowhe dry
bl ended 5 m xture, and granulated for another 3 mnutes. The granulation is
then dried to a LOD (lo ] than aout 10% by wei ght. The
granulation is then mlle el ative quantities
of the ingredients are listed in the table bel ow. Table 1- Control | ed

Rel ease Del i veEyciSgat em Exci pi ent  For nul Bérin@iflationFDr mul Bdrhitilatidn 20  Locust
Bean Gum FCC 25.0 30.0 Xanthan Gum NF 25.0 30.0 Dextrose, USP 35.0 40.0
Cal cium Sul fate Dihydrate, NF 10.0 0.0 Et hy¥del | ul ose, NEYB.0 0.0

Al cohol , SD3A ﬁ&nu@%'ﬂeé) é‘}]m %E@l (20.0)1 T%%I 100.0 1003801 Vol ati |l e,

renmoved during processing

Xanthan Gum, NF 25.0 30.0
Dextrose, 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.

14



10 A series of tablets containing different anmounts of oxynorphone

hydrochl oride were prepared using the controlled rel ease delivery

For mul at iwo od/08d060n in Table 1. The quantities of ingrediremissoper3os abl et
are as listed in the following table. 14 WO 03/004030 PCT/US02/21396 Tabl e
2 - Sanple Tablets of Differing Strengths Conponent Anount in Tablet (ng)
Oxymor phone HCL, USP (ny) Eabld2 28adifleSlhbldtoaf Diffdrant Stedngéme del i very system
160 160 128 160 160 Silicified mcrocrystalline cell.ul oa N.F. 20 20 20
20 20 SodvemPYABAryl fumarate, NF 2 2 2 2 2 Tynaumiipilghlet @9 100 202 222

262 Opadr 8.08 8.88 40.48 adryg(cleag) O. 0. 96
1.01 1.11 ?%&]pgég% e’s ngrrr]lg??, Two batches of %gprrg tzabl ets vvereggrepar ed
as descri b@€ontedideaclcusd d@vbﬂ)fsystennt rol | ed16@l eask0del i My shet em Ia0

Forrmul ation 1, e batch was fornmulated tg 5 praqvide relatlvelyfast

cont r ol | edSiigifie @ercﬁlégt@c%?e WeserNdas f %l at é8 to BPovi déVrel atPvel y
sl ow contr sitions of the tablgets ar sho in the

fol |l owi ng g)(%dé%ﬂsg q*?ﬁa{;)a - "Sl ow and Fast eI ease Corrpoz(sal ti o\r?s1 I ngrj;dl ents
Exanpl e 2 Enarmhghﬂ Exanple 4 Slow (ng) F&&t (ngR Fasi02( ng)2220xymaH2phone

HC, USP 20 20 20, Control |l ed Rel ease Del | very System 360 160 160
Silicifie M@V&‘é’rl?@fl}al line Cellulose, 20748 208 s&h&im &y yi0.48

fumarat e, Total wei ght 404 202 Copdd ng (! ory pr clegr) 12
12 9 The t%g?cg?'goo )Exarrpl es 2, 3, and 4 (\?vg%e testded flo(?lol nlvfljltro r'el ease
rate according

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 HCI, USP 20 20 20
Controlled Release Delivery System 360 160 160
Silicified Microcrystalline Cellulose, 20 20 20
NF
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
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10 to USP Procedure Drug Rel ease USP 23. Release rate is a critica

variable in attenpting 15 WD 03/004030 PCT/ US02/ 21396 to control the bl ood
pl asma | ewelos/oefosoxynor phone and 6- hydr oxyoxymnor phone i n @CTasb2/ersbe
Results are shown in the followng Table 4. Table 4 - Rel ease Rates of Sl ow
and Fast tRedadt tHabl®ids plhkimie IBVeIEmF@dyﬁloEplﬁifﬁmﬂidE63lyEk@d§?Bk érph6i8 dwa

Rel ease) (Fast Rel ease) (Fast Release) 0.5 18.8 21.3 20.1 1 27.8 32.3 31.7
2 40.5 4matients Resulls giy showy ig thprfoowingskable 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
Ginical Studies Threeqghidi Pﬁéleééeﬁ?dté‘s%f"@&% aﬁ@'ﬂk‘@ﬁé@as’e@faﬁ ss the

bi coavailability (rate and extent of absorption) of oxynorphone. Study 1
addressed the relative rates of absorption of <controlled release (CR)
oxynor phone tablets (of Exanples 2 and 3) and oral oxynorphone solution in

fasted patients Study ressed the rel ative rates of 1Q_abs thion of
CR oxym?@%‘%@ abl et sE npl es 2 anElQ?lpf] or al oxyn%‘?ﬁ%ﬁe sol ution
in fed patients. Stu sed the (mkegéusselates of @g aehen of CR
oxynor phone tablets g§¥§E§gﬁ%ﬁﬁ 4) and orgﬁkggﬁznrphone SO u??on in fed and
fasted patDénts. The bl d8& plasma | evel s €&t3 forth herein ag0dppropriate
to achi eve the objects 0%7 15 the present i39 ention are nean glrfod pl asma

| evel s. As an exanpl e, £he bl ood pl asma~“I"evel of oxym)rpl'ql’ eina

patient 12 hpurs after adgisni stration of agyaplet is said togge at | east
0.5 ng/m, any particular individual, may have | ower blood plasma |evels

after 12 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 piasma 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.

16



hours. However, the nean m ni num concentration should neet the limtation
set forth. 16 WO 03/004030 PCT/US02/ 21396 To determ ne nean paraneters, a
st udy showlbdsbetperformed with a mnimum of 8 adult subj ectrgjSoz/mi3a6 manner
acceptable for filing an application for drug approval with the US Food

and Dr ug Tl aéBisine aida@dpardieteRs & St ehsuld HegRrformed wdth ®Ainiaden bo8nduknong
patients, further testing maybe .necessary to accurately determ ne nean

val ues. Bubjsetsain a snanapeaccepiablef for Ifidinerfy gppbedtnm ©5 dieg aprreyal ovidy theuHPess
t her wi i fied . i cyl t '
oter v > SRS Rt AQPBRGD! ol St b 1B AUDARHS S TRuPLlte

consune Xant tarnrn foo

for 24 hgiatisnte) fubthet RstiQC@by b Secehstaly tomurtdly dotefrme @@ valuedy peri od.
Subj ects were to be nicotine and tobacco free for at |east 6 nonths prior
to enrolling in 10 the study, In additjion, over-the-counter nedicatjons
wer e prohi bi t &@T ?ud‘é‘)déespmeégn‘?‘ﬁmgdﬁ%‘?‘ﬁ]ﬁﬁé%ﬂﬁ Haypds Haless ‘aﬂaer.wws‘r %E#%eati on

medi cat i | owed 14 days prior to dosing and during the study.
Phar mco%aﬁ%p?lgﬁg%ggtg?gti stical Methods The foll owi ng pharmacoki netic

paraneters were conputed fromthe plasma 15 oxynorphone concentration-time
dat a: AUC( o_t JTharsahjeatsdeeretivé tal cogguomnagnaleattalo waffeime-, onmasthinessantaimegzer o

to the ti of. the | ast antifiable concentratign ((Ct cal cul.at ed usi ng
| near AT erecss Trdi BRES PS8 TG YoA A TGO o iog Stidf bEfiod
concent r i (R: GHB FichfifTlad Wbadel fted Qorl i1kt Dmontbptis: & bifoinfUR(0_1)
+ Ct/ Kel, ere Kel is the termnal elimnation rate constant. AUC(O 24)
PartiHl aheatudydeln tadditidny gvemstheentmtat inmadidatines overey @réhibited i7 ndays grwrtto 24
hours. X. Maxi r%ﬁ ob erv%d ug .concentrat.i on. Tmax t he observed

i f
maxi mum O3 R G TSR POt SR SRR BT GHRG ALY b 14 SR GhE
| i near re(wsﬁ'%einﬁrﬂuﬂilgttﬁ@sth@ﬁm nal linear portion of the LN(concentration)

time curve.

Pharmacokinetic and Statistical Methods

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

AUC g.infy = AUCgy + Ct/K, where K, is the terminal elimination rate

constant.

AUC 024 Partial area under the drug concentration-time curve from time zero to 24
hours.

Cruax Maximum observed drug concentration.

Tinax . Time of the observed maximum drug concentration.

Kq Elimination rate constant based on the linear regression of the terminal

linear portion of the LN(concentration) time curve.
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WO 03/ 004030 PCT/US02/ 21396 Terminal elimnation rate constants for use in
t he above cal culations were in turn conputed using linear regression of a
m ni nrum oWwotodoemsei me points, at |east two of which werepPcansezetipve. Kel
val ues for which correlation coefficients were |l ess than or equal to 0.8
were not repofegdinah elithénapiba raecokstast ifcr sy iantke eboteaddl@dationsi werk unlédni n
the 5 statrstrcal anal ysis. Thus AUC( , T s al so not re grted in these

cases. A GoERuRsk rli*lég(ﬁ’(%“‘rrﬁ?gf?%‘%@r of agudnam of Huse MRSt deast itwa afo

o S LA AR T ) e
anal ysi s &juahviar(.8nesge héiNSpéedrivdiblk phaghatdkihetid parafreldr asblegorf mcludedi in the
treatment, sequence,. subject_w thin sequence, period, and carryover 10
ef f ectd. ISFat@élP%l;?é%]é(?lSefrhé%f\%@mmﬁ@s Q]is‘ngP‘flieB%?dmrtheWS@r opped fromthe
nodel . The sequence effect was tested using the subject wthin sequence

mean square, ga@alrﬂeu% REErmaARh P bk WRAE &R %suépﬂ&dttﬁeeécﬁséfdﬂﬁ'

error (error n square). Plasnma ‘oxynor phone concentrations were |isted by
subj ect aetboeaphramdtdrecﬁexodudmg Hgux).camdl thehihditiansidrmoed parathesars Catd WICo.24),

Summar | 26 U@S&ﬁén”%éiﬁ@?ﬁé! BT e e yipice (4S5 e ERer) a@”%fﬁ@sa”d

For mul at i P v
dose of Z%Ir%w %&ﬁrsbr ?ﬁ%ﬁ%‘?a@%ﬂﬁyf h gﬁ;g{’ fr%lﬂﬂh\is/gtgéﬁg? ?grrl&lasa!ilg@hour fast.

Subj el s affecei TEdatrpever adffeet svasfncEﬁagrpflwnz it(Wasedtopped fiol) the nodahplThe3
(Treat ment rt her subjects vver |ve a single oral 20 dose, of
oy 10° MEIBRRSTHONE S3ITRG18 1 SRS A iea e BoR TG Al PUBTS ni
wat er (Trlﬁ%}lr@ﬂ%&tsjwe% tes@&%sﬁfg%hlﬂ‘es@&ﬁ?%&ode%f Rida: ded to simulate an

i mredi ate release dose.” This study had a single-center, open-| abel,
random zed, three- vvay crossover design using fifteen subj ects Subj ects
were in a fastPé@nvt@t}elquMrmmﬂgerérall@nﬁwre listerd by swjpeftat epelseolleThion mgas a
14-day washout interval dose,adm ni strations.

sub] oot 5 AN S R st e R D darparisrere Bt
recei ng, VIGBRCTBY submiYese B dReehtirstakBtibour s and subj ects receiving
Treatrrents 1A or 1B were confined for 48 hours after dosing. Ten-mlliliter

bl ood sanples were collected during each study period at the O hour
( pr edose)Studsid -afwo GpntrolledRelease Eorngilations; FagtedPatignts) o 12, 14, 16, 18,
20, 24, 28, 32, 36, and 48 hours postdose for

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

with 240 ml 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 4apple 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 was 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 1.5,2,3,4,5,6,7, 8, 10, 12, 14, 16, 18, 20, 24, 28, 32, 36, and 48 hours postdose for

18



18 WD 03/ 004030 PCT/ US02/ 21396
0, 0.25, 0.5, 0.75, 1, 1.25, 1.5, 1.75, 2, 2.5, 3,
14, 16, awo 0k®o4eemrs post - dose.
oxynor phone versus tine for each treatnent across al

tabl e- 5.

Tr eat nent

Cooo0ooro

subj ects receiving Treatnent 1A or 1B and

4, 5, 6, 7, 8, 10, 12,

The nean pl asma concent r atPiCarusot/21396
subjects is shown in

sididces feceividgalreingsm AGaNIER atd af 6.25 /5, 0.75,ng l(zsgllrﬂ 17552 2583 hr

| A Treatnent 1B Treatnent 1C 0 O. 000 0. 000

0000 0.25_ 0.9489

.5 0.294% 64708 1038144, 86, 720d118%beys pog-dnse.c The 7omm Héameoncrmz@ql ginal

.5 0.59
.5743 0

SO s g walined s sy td o

0.7161 3

DRge 00 o

. 7149 0.7782 0.3658 7 0.6334 0.6748 0.3464 8 0.5716 0.5890 0.2610 10

5144 0.2028 124 8330cfh PRGha CoRBHfraribd 0. BAR10:HIBO 02083 16
4567 0.1661 1 70 24 0.2736

Time (hr) Treatment 1A Treatment 1B Treatment 1C

. 4834 0.
. 4986 0.

. 2270

0
0.25
0.5
0.75
1
1.25
1.5
1.75

48

0.000

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

0.000

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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28 . 0.3209 0.2805 32 0.2846 0.2272 36 0.2583 0.1903 48 0.0975 0.0792
The results are shown graphically in Figure 5. In both Table 5 and Fi gure
5, the resuistwe4mne nornalized to a 20 ng dosage. The | MmudiTar®2redvease
liquid of Treatnment 1C shows a classical curve, with a high and relatively
nar r ow pealletsf ettilmverdpleypaks iexflostplasab ahhogntratiopl afha fesngaRkt s@tirsofon
However, the controlled rel ease oxynprphon 19 03/004030 PCT/ US02/ 21396
tabl ets eXRisrasel-a %1105@35@% The s1cen Pﬁqﬁgﬁf&eé@%&?qdﬁaﬁm COPREIITANQN iSpeak
occurs ( LAGe)s ‘Rﬂﬁ r peak of the nean bl ood
pl asma cggglé%;{?atl g)r?r?ttéogil g %?I%PEQF\; 7ts]ﬁoe]'{l;?’i%rnzdt‘%,gl%t%g)éurri ng around 6-7 hours,
on average). Cccasionally, in an individual, the first peak is higher than
t he second, alQdeesighallys ig@ndndividuat, lihe firg peek is highentlen thhisscanelk eBhaugh

difficult to deternine the ti to Xi. 0 | as concentration
(rrescy? bessaeelSicFisch ot Fiecieshedhis maRgs hariebt SotEmERE Qune SRR AR oo
pl asma Cofl66d {HRRa0fbricERBtIonOCEUNShathiedd #ahe Rét feak Basie Bal oy Sdcond han
in the usual case where the second peak is highest. Therefore, when we
refer to migmuni bkoadoplasmk qonegrietionr(€amd roatins mydhmaaien fitegeundt Aehaurge
D S 550al ok Mt R shok bl s BRBRA SRR Eore TS HIEBR 9 asr
goncent r 3irhOfo Blak! PiasAL cBhcathi8fich IS, UnPRd oftlcAoiR sgeaﬁe&}twei;efmo theghfs to
rop the second time. Generally, where the first peak is higher than the
secont)) w_rthe dédohd peak.e Furthet mhmxpﬁwmnpb iowddp lathesecantpeuks weirefer & thehe
the T eporiiat o Dlocs PlRada raceiiseion 76 fibp R BTt HPAL I LU EREREiogn and
not the cpGaNh rRdp 82 &Eoﬁd‘ﬁm@?@éﬂ%aﬁ%%her?% Brsbpeakil "1’1%@? BlahBE §&ond,
Par anet ers "of Pl asma Ox_nor phone for Study Treatnent | A Treatnent 1B
Tr eat nentthd diffetence 8Dtk araxBiurivEdoodSPlaGmaxcoic8856io0. 2388 tioRERs ( FAZ0
i79?6232613 9?%@;%}%%_ é %elf'c'el if 4&1’n§1§) vgeis4i4gn(c))fe%2§n "51:1})6539 E%repoArtLé%( %;:X) w:!ais7 't e7 tr61iel40

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

Table 6 - Pharmacokinetic Parameters of Plasma Oxymorphone for Study 1

Treatmént 1A Treatment 1B Treatment 1C
Mean SD Mean SD Mean SD
Cinax 0.8956 | 0.2983 | 1.0362 | 0.3080 | 2.9622 | 1.0999
Tnax 7.03 4.10 4.89 344 | 0928 | 0.398
AUC .y 17.87 | 6.140 | 17.16 | 6.395 | 14.24 | 5.003
AUC.in) 19.87 | 6382 | 1896 | 6.908 | 16.99 | 5.830
Tipe 10.9 2.68 114 2.88 6.96 4.61

Units: Cpay in ng/ml, Ty in hours, AUC in ngxhr/ml, Ty 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.
20
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AUC(o_inf) 19.87 6.382 18.96 6.908 16.99 5.830 Tlnel 10.9 2.68 11.4 2.88
6.96 4.61 Units: C,ax inng/m, Tmax in hours, AUC in ng*hr/m, T1/2el in
hours. Reweato3wetobd oavail ability determ nations are set forch/tsa2/Tabé es 7
and 8. For these «calculations, AUC was nornalized for all treatnments to a
20 ng dose. 20 20 WD 03/004030 PCT/ US02/21396 Table 7 - Relative

Bi oavai | abi | i t \TableTE; RERtiee BicwvhilahiBiyi (Eg)Deatehhifation Bhsedl on ABCySyn 10)
FTel(1B vs. 10 Frei (1A vs 1B) ~1.1930. 203 1 1210 211 1.1080. 152 TabI e 8

Cr ot

- Rel at i re—-bigav ||ou..u term R u ed—enr—ALC C
Frel(1B |vs. E)e (N (1@\ vs. |1B) 317@?"30 @bs 0. 183 oF@l(%KoVSgE@ 0. 110)

Study 2 [ TWo R erzgmau onsi; Fed P ephy Healrthy vol qn%@@tgllggcm ved a
single oral dose of CR loxynor phone taken 5with 24 water injla

fed state. Subjects recel ved the tabl ets of Exarrpl e 2 (Tr eatnent 2A) or
Exanpl e 3 (Tr eat iteblke ¢ bioeyaikbiite Determera ailigd.g@) oral dose of
| Ong/ 10 mi oxym)rphone soI uti on in 180 m appl e j ui ce foI | onwed w t h 60 ml

wat er ( eat zC hre—oratt Y ua FOT—WasS—usS ate—an
i mredi atle relg QAYﬁ’ Iltgdose 10 The V&d;l/t“had a |si ngl Em‘c@ﬁtvér T}
open-| abel, rangpmpamhg three-way qjogsowgr; desi gn usi r(g94‘,4jct)_qqo subj ect s.
The subjlects were in a fed stlate, after a 10-hour lovernight fast foll dwed
by a standardi zed FDA high-fat breakfast. There was a 14-day washout
i nterval YetyderlwnER Fosmulatinnsaled Ratientat i ons. The subjects were confined
to the clinic during each study period. Subjects receiving Treatnent 2C
wer e confined S 2B
wer e confined %;th4§' Eérezsa tf}r@géloési %g%g%oﬁgﬁkqowggg%%ﬁggﬁgg% &S were
col | et edwiiluRé @l veaeﬂmsﬁ tﬂaystpter ISMB_]&EtS febevéd theunblefspofdtiasgle 2 Mebanherd. 5,
1, 1.5, 2, 3, 4, 5, 14, 16, 18, 20, 24, 28, 32, 36, and
48 hours ?pAe)s%Ewnpks*—ri" ﬁfﬁaae@lﬁ ?@cefwlpfg spPiesisnisie gixepp gpels pelodosg of5,
0.5, 0.7 16,
o S e hgluornirg/pos “Bxymorphote £autién iff 130 il affpleuicd: followdd viith 6bm! 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 administlrations.ﬂ The subjects were confined to the clinic
during each study period. Subjects receiving Treatment 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,
1.25,1.5,1.75,2,25,3,4,5,6, 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.

21



20 plasma concentration of oxynorphone versus tinme for each treatnent
across all subjects is shown in table 9. 21 WO 03/004030 PCT/ US02/ 21396
Time (ng/m) TinepPor/tRopat3sent 2A
Treatnent 2B Treatnment 2C 0 0.000 0.000 0.0000 0.25 1.263 0.5 0.396

. 0553 1.556 0.75 1. 94Blelo ON&@ﬁPlasﬁﬁEColw&%atlohx%STﬂme?eﬁz/mlb 5 1.038 1.319

Tabl e 9 -wibkanodb@snma Concentrati on vs.

1.637 1.75 1.467 2 1.260 1.414
1.132 1.378 1.011 5§ 1.291 1 609 0.731 _6 1.033 1.242 0.5
0.442 8 0.936 0.81ZJBLégé E@@m@13§§ i%ﬁ%&ﬁ%é—

0.641 0.519 0.284 16 3)547
8

0.280 24 0.315 0.254
0.25

0.5
0.75
1
1.25
1.5
1.75
2
25

0 1 AN Wn = W

10
12
14
16
18
20
24
28
32
36
48

0. 352

1.454 2.5 1.331 3 1.328 1.540 1.320 4

7 0.941 0. 955
0.592 0.398 14

ZH)(?O(P 223 Zb80(ﬂ) 453 0.3480§- 173 20 0.382

319 32 0.304 0.237
0.396 .0553
0.800 1.063
1.038 1.319
1.269 1.414
1.328 1.540
1.132 1.378
1.291 1.609
1.033 1.242
0.941 0.955

10.936 0.817
0.669 0.555
0.766 0.592
0.641 0.519
0.547 0.407
0.453 0.320
0.382 0.280
0.315 0.254
0.352 0.319
0.304 0.237
0.252 0.207
0.104 0.077

1.263
1.556
1.972
1.796
1.795
1.637
1.467
1.454
1.331
1.320
1.011
0.731
0.518
0.442
0.372
0.323
0.398
0.284
0.223
0.173

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

normalized to a 20 mg dosage.
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As with Study 1, the immediate release liquid of



36 0.252 0.207 48 0.104 0.077 The results are shown graphically in Figure
6. Again, the results have been nornmalized to a 20 ng dosage. As with
Study 1, woasiosmedi ate rel ease |iquid of 22 WO 03/ 004030 PRCUSUSRB3HR1396
Treatment 2C shows a classical curve, with a high and relatively narrow
peak, folTrexment DY owexpelassidal 3lirve] wixhi athigh agtaeltincleniafaiv geak, fdlldwedt he
controll ed rel ease oxynorphone tablets exhibit trLPIe peaks in bl ood

pl asma cdicemt rexppoentialhdwp dpaplsmahsanegatetenr while (the t poairallsdp&elrass asma
concentration (;Tmax | ess, ot ' | £4 5 t he tinme to
t he seco nod{yrﬁlé) ihon?a%‘)féépsl%apb@r@ﬁ?&%% ?\123) ?(l():(I ggrr%tcé)\rﬂge@feaf@ﬁas?n%ﬁs’ %gaﬁl
Oxynor phagigerf we réfbtithytha tinld 19gjed Plasdd chbheaitiaeoh (BB, )itdedsratdrwae spbbifiad, SD
Mean SD Mean SD Chax 1.644 0.365 1.944 0.465 4.134 0.897 Tmax 3.07 1.58

2. 93 P. savoragrothatime tathgsscend pekgg 5. 486 21.34 5.528 21.93 5. 044
AUC(o_;,,fl 25.28 5.736 23.62 5.202 24.73 6.616 T1li2el 12.8 3.87 11.0 3.51

5. 01 2.02 _Unir e {§0diba0ifiic PLERHScHbA P4t AKEnbRBRK firoflay 111 261 i n
hours. In Tab X X has a farge standard deviatlon due to the two
conparable peaks in blood plasm concentration. Relative bioavajlability
determi nations |are set fdrtTreath®ni PATablTsatibntPld 12. Treatvhent 2C -| Rel ati ve
Bi oavai | abi | i t y—DPetermration—Based—oen—AJCo—————Fret—(2Avs—26) Frel(2B
vs. 2C) Frel(2A vs. 2B) |1Mg31p. 0. Mesn ¢ S 1. 0.298 [rable 12 -
Rel ative bi oavaitap I'TTy [DetanM Npgd0N Baggd | PN Y-158) [Fedf2A vs. 20
s 38) | B 500 10 108 0-124 1

5 0.694

Frel(2B vs. 2C) _Frel{2A v 4 1.0120 0.175 As
may be seen framtahles 5 an07 10 &5d fli QUes|1lisdd (20.9%47e |CGr@x3flor the CR
tablets (treatnents 1A 1B _2A and 2B) is considerably lower, —and the Trrax
much hi gher AUCqq | 22.89 | 5486 | 21.34 | 5.528 | 21.93 | 5.044
AUCq.inp | 2528 | 5.736 | 23.62 | 5.202 | 24.73 | 6.616
T1se1 12.8 3.87 11.0 3.51 5.01 2.02

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

In Table 10, the Tpa 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 AUC g.inn

Fr1 (2A vs. 2C) Fre1 (2B vs. 2C) Fre (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) Fre1 (2B vs. 2C) 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.
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15 than for the imedi ate rel ease oxynorphone. The bl ood plasma | evel of
oxynor phone remains high well past the 8 (or even the 12) hour dosing

i nterval wessned3dor an effective controlled rel ease tablpetr/UsBd21465

03/ 004030 PCT/US02/21396 Study 3 - One Controll ed Rel ease Fornul ati on; Fed

and Fast estulg3i -a0h6 ChatolRl Rbledie ¥ oRmaul4t908 Tearindl Fast@E Ratighie! |
anal ytically blinded, random zed, four- way crossover design. Subjects

random zed to _Treat t .3A.and Treatnent 3C, as. ri bed bel ow, rein a
fasted state flons Wﬁgga‘éaf@lﬁ%ﬁ‘?ﬂt@v@?ﬂ‘ L, F‘Q@ lcagﬁﬁiﬁ@é@ » g0 %HHS%Y}?’BH to
Tr eat nent e nt ) 1 . i tate,
havi ng ha%%gcﬁqlg%%?a%gﬁél S ﬁ@g%ﬁgﬁ@%ﬁf‘g?%& ”ﬁ‘é?@’é&nﬁ‘%ﬁngg Iﬁ%@ll%]lgéc‘srh%r e

was a l4-dagribadabdlowt wené én \aalastedt stete nfollowifeonrl Odlone @niphtsfasat iSabgectsThe

subjects were confined to the clinic during_eac t ydy peri.od. bj ects
assi gried TeBderaized (& Tneagaentakt a@ﬁ?@ﬁ'ﬂ“ﬁ?@a?%ﬁf’“@ﬁfh‘g?@a WP’éec‘Hé]i“’gétLﬁi gFf’rt%m t he

clinic o i . I and i s&.gned
to recei \%a%r&egat'én%rl}%%é%\%@g}%ﬂ%) e %ﬁg&ngenﬁu&éﬁ'gﬁ%itg?ﬁgﬁ 'e(;lel‘#é ?éoﬁ’]g% ﬁelqc I"ni c
on Day 2 wadhbowintgvahieet@6erh tier fopr dosdadmmisti@iomay The afibjeets lwers toulyngaetoi od
t he subjects received one of four atnents:, Treatnents i,,lfk and 3

Oxynor phdhe i Aupg gask |s@é§epez@d%§tﬂas¢fét8§mgmento GRS e@ﬁngab?%&né

randoni z AV, ausi a oge |

oy ror propihtiackt O T dchBRe R bR BhIDAHCS Problon e P 4Hfioltd
10- hour freéddugesp ainid oshibjbud jassigrredr ton daeiveeTrdatndinte3C nadt TBBEtmeacte3Deder
single oral dose of one 20 n&aox nor phone control l ed rel eag[?tabl Ft Elaken
wi th 240 dchareegeram thocliningp dayak fotowing WeAtchaaipRagdwicgh OndPabgf cach

Tr eat rrent&u(%%qu)qtﬁg)éu ﬁg%cggg@gny%@?%gﬁ%ﬂg: USP, 1.5 ng/m 10 m vials.

20 Subj ectsrandom ze eat nent ecelved a single oral dose of 10 ng
(6.7 m) oxynorphone solution taken with 240 ml of water after a 10-hour

fasting peri odreatBiebjsedAsanda3BoniCGzatharphoheecintmotied 3Elensec 80 weg tablsisngbm or al

dose of 7). oX rphqgne .sol ution,taken with 240 of water 10

M nut es ;I%fagpl_é%st W%‘ggmﬁﬁeaﬁﬂ’ ’J?rgﬁtf’“r‘?ﬂ% A‘Teeetyed 3 sing eoqrag%psﬁﬁfémg?gj ects

nere g %gqgcgh{bq%ﬁtﬁlesczdﬁ%ne@@ae%% fabRt efeR WwiHRhetRrof Wakr Siftd¥: 10lRAGuEanN
t he“subj ec

age o s was 27 years (range of 19 through 38 years), the
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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mean hei ght of the subjects was 69.6 inches (range of 64.0 through 75.0

i nches), and the nean weight of the subjects was 169.0 pounds (range 117.0
t hrough 20®.03/0pmands). 24 WO 03/ 004030 PCT/ US02/ 21396 A t ecalusot/ 286

subj ects received at | east one treatnent. Only subjects who conpleted all
4 treatnments vergtal gl M&iesﬁibje@tst b eBdam@r leasit ahié Stdatterand Gailptsubjectaivho

anal ysis. Blood sanples (7 m) were collect ed during each study peri.od at
the 0 homonn%etecbraéhds@)eaﬂ%ﬁm@ atere . igcluded fnsthepsummary stgtisties gnd jsgptistieal 14
16, 20, a Csél(g 36, and 48 hours post-dose (19 sanples) for subjects
randomi z€d {yo Treatment 3A and Treatnent 3B. Blood sanmples (7 m) were

col l ected during each study period at the 0 hour (predose), and at 0.25,
0.5, 0.75, 1, Blo@b sathpkes (T. i), wre 3pllebted dufing &aci Giudy2periet atLGhe QOhomnd 36

Treat éeﬁf(itsqéggaﬁgaéd% G3ah S hohghand B Hb 12 EondenDr 24 h Jperatds bowe
curves f os’l&ﬁ 1@6 og%ubfbgts %IBQOl%ngrt% ’Pfe%ﬁﬁé}ftggé\'dﬁdl:r&'dﬁﬁenz .3pthe

results have nor to a sage ta is contained in
Tabl e 13.BIohé sannpleh r(étml) marwlled’:tezﬂ hlenpg aacha study peoog ko tle fhenmiuedeseit i c

o 15 Taig S92, NSt de hetSebrie dnFr 3 1h s Sl 3¢ i 06 Ry
T 0
0. 0000 055035 FEEPsEbiet SRR g SR Rl g the T ‘9732’3099353558

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 The.&an0oxX380t phoitplesifa GoT@noation) Seakud {iFR5MIPesolp Are@meniEg 79

0.9858 0. 499£B ga%ﬁ 3D4are p%'s%%lte% 9]P7 738ﬁ(1)e r%sgltzs have been normalized to a 20

mg dosage. The data is contained in Table 13. The arithmetic means of the 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 09171 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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5
0
0.
0
0.

Ox or phone for
Mean SD Mean

0.9312 1.4633 0.3111 0.6512 6 0.7613 1.0441 0.2650 0.4625 8 0.5259

. 7228 0.2038 0.2895 10 0.4161 0.5934 0.1768 0.2470 12 0.5212 0.5320
2275 0.w6a80/004040 0. 4527 0. 4562 0.2081 0.2093 16 0.3924 @C3AWA2/01394747
.1623 20 0.2736 0.3021 0.1246 0.1144 24 0.2966 0.2636 0.1022 0.1065 30
3460 0.3231 36 0.2728 0.2456 0.0841 0.0743 48 0.1263 0.1241 25 WO
03/ 004030 PCT/ US02/ 21396 Table 14 - Pharnmacoki neti ¢ Paraneters of Pl asna
St ud 3 Treat rrent 3A Treatnent 3B Treatnent 3C Treat ment 3D
bl ; nemeters of PtasmagBrymarphangfay Sagl73 2. 2635

1.0008 2.2635 1.0008 T 56593955771409781140978114AUC(0t)

14.27 . 4. 976 1164 3. Ha 4 19 1408
17.71 8.4f1 14.53 4. gg%f‘ﬁ‘é%@ﬁ hob e gg% 21 Tge@“@é@ggj 19 satgféngﬁ 18. 70
6.618 18.70 6.618 12.0e3n64 3$D. 3| 8% 16SD 11.Med6./2 9. 4] M@ relseii ve
bi oavai | apility calgulations are Qllrrm:riﬂarl in tabhlles 15 nrl 16 Tablle 15
_ Relativp Bi6axail cttii-789t5y e ni 4410 pA-483%¢d- 2835 AU 2. 21 ( 3R008 | 30)
Frel (3B y D—FTe (3D v SO—Fret T (3Avs 3R T 1 0A0—Q-18r4 0, 8863
0.2569 1. B68 Torasod f:G?é)g 3%0p1°5 Trabté 182 7kal diite BOGAVRI FABi ity
Det er m nat i oAU %ed 200 a2a6H all 43P vg69 202.39 €1 4138 [v$2.33D) 41® | (3D
vs. 30 Frel (3 3B) 10.9598 0.21b1 0.8344 0./100 1.470 0} 3922 1.299
0.4638 T”IeAdﬂ]:(eﬁt)l ves9.89 |t hidd8st udy/ lwer8dtlo | akb®Esg 4.869rellatsBve 4.909
b oaval | &y ot 56550 | 1929 | 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.inp
Fies (3A vs. 3C) F. (3B vs. 3D) Fie (3D vs. 3C) Fiq (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 g 54

Fie1 (3A vs. 2C)

F.1 (3B vs. 3D)

Fre1 (3D vs. 3C)

Fia (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 AUC g and AUC g.ins) Were

18% higher for the fed condition (Treatment B) compared to the fasted condition

15

(Treatment A) based on LN-transformed data.

26

This was consistent with the relative



oxynor phone from oxynor phone controlled rel ease (20 ng) conpared to

oxynor phone oral solution (10 ng) under both fasted and fed conditions,
and to dewerosion®3e he effect of food on the bio' avail abi | iPCy/usb2/2896r0r phone
fromthe controlled release fornmulation, 10 oxynorphone CR, and fromthe
oral sol Wibornilabihiey ﬂe&&ﬁnﬁaomffr@nhA@E otng,t sine@lmdradFa wabdt Bnt iMéarefThegt on
t he oxy Wi]fone Cmax, @ | ess of an effect on oxg{) phEne AUC from
oxynor phofRAUSSIHELE SHPHe Bp@égéatﬁlézbﬁ @hgurs), g o Hgenhih hrefa@swas

58% hi ghe d ﬁl#&;(‘%!r}el g?@; he
fed condi ond?#'?%g@%%né %9’ %ed %1 %gjgﬁ%?ﬁ@ gilr?églltitrrent
A) based bb'ﬂwbé‘ﬁﬂlleawsftx@ammata This was consistent with the relative 26
WO 03/ 004030 PCT/ US02/ 21396 bi oavail abili ty determ nati on from AUC(0_; ,

si nce nean Fr an Tmax . val re SI | ar. |natel 5 6
hours)’, and ng[lhg%i‘?%‘éfaﬁp o PEYRAPhORE F’%Y lityg BWnﬂW Iﬁg HB%r“éaﬁet ric
anal ysi s. mbdl droNréed, NP inic 5F A0CE | G Richi (A wa£50%, Hhatpagay She
two treatnents. The “ef f ect on oxynor phone bioavallability from
the oral medeAlU{ho yasd AfDECg n@rwctmﬁﬁ?céft% lpghdri foulthe fed condigomETehtnRdCD)LS

mean Cnmax wasS% er, a an A 0.:f0 re.32-34%
hi gher foqomn?ée @or e%ﬁﬂmﬂﬂ @ratRat b%e%%ihﬁu%%f@%ix% is was

condi tio iat Ok fity AR LR FdA- ATTOI S, WSce REASFST ent
W th therbroé1 ati v |t(})1av211| F}§§G q&??/ﬂl-iyi tgr m natllﬁglnnf rom A%OEO C? si ncenean
Frei 1m0 vass ]]_337Méehal’ma§rréapp(rcapmlateky irbet)ywds smilar) fondlse 'swmtrbea:rneﬁtsrandhm t wo
treatments and no nificant difference was shown. Under fasted

condi ti on¥gM waﬁ‘ﬁ FHntOS8™ ed rel ease 20 ng tablets exhibited simlar
extent of oxynorphone availability conpared to 10 ng oxynor phone or al

sol ution nor malidefdasid Sordidi, Q ofphbRAksHRFled rYRASUZ0 Me@bRRéxtiditdd oM
LN 15 transformed data, LS mean _t) was 17% hi gher for oxynorphone CR,

wher eas L@mlﬁlemthG(fOOKﬁﬂ?rphanmwa bt_‘/neampsreéqisva O(mganxyraonpbe@@mal Mean

F | | | a f 1.
Feapect | VTP IaF S LRt o o L Cire it 5 W5mgf phiseal £ o
bet wepn tt?ﬁlsfdﬁ'ﬁlea [Red, TR EiSan AUECY Q’@iseﬁ% lh cf f(\ﬁeéﬁin‘?d ﬁ&{ee@Reﬁrhbféas LS

parameters reflecting rate of abs rption. 0 nean C,,,ax was 49% | ower
for oxynomphnAYGong vahtscaeregleaty equalliineas r@tum&&%éd Megan F values calculated

from AUC q.inry and AUC 4y, (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 g.inry Was 12% lower for oxymorphone CR. Mean F, values calculated from AUC .

iy and AUCqp.24), (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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t he dose-normalized oral solution, based on LN-transforned data. Half-val ue
duration was significantly longer for the controlled rel ease fornul ation
(rmeans, Iwohwoe3wversus 2.5 hours). Under fed conditionspcansomeishene

avai l ability from oxynor phone controlled 25 release 20 ng was sim |l ar

conpar ed doftrdfledBelOasy TSR AEE toSthleUdsenofRslimti csldsdltich, bafkdmon ddse
(Treatnment B versus Treatnent D). From LN-transfornmed data, LS nean

AUC( O i nft;anaansmréqzbataovMeam FinxoX gD fiowrrelorithe fablgh crrppTedap ek hews dar EhGed
f A 2 0.
5|r (r)nrr} atJC(ex e ?lug %ymrﬂﬁo‘ﬁ%mﬁéﬂal"‘% gb‘ﬁ}‘ qflgm@o#%ggﬁeﬁr %’? '%Qntris,l&g){élg% ed

there vverfenﬁmﬁﬁ@ﬁgglgﬁg 'yehgarsw@mtlen@ug)ef | ecting rate of absorptl on.

mean C,,,,Xx was 4 | ower for oxynorphone 27 WO 03/004030 PCT/ US02/ 21396
control | ed rel ease tabl etg g ared to tihé% dose- nor mal i ed orﬁl fol ution,
based on LN thhgnBiesenssdolia Bighvbatnmeal, did ot appeath Ry sy $t6‘ﬂt1 1

conpar ed £ or 0, ig,liﬁ = t wa
signifi caér‘{t(:‘)l &blﬂl ngéeﬂoﬁ%g %‘%@ﬁlg‘gﬁ{l%l ? : (ﬁ@éosdga&ing%r/(ﬁiﬁpgﬁe?%ﬁé térlrlggtrsls i§ 8
hour s vermem ﬂailﬂ)s wae 97% for RIECpLemdridss 6ér @, Ri(Treatraenti® akrsds (A)nbasedpmear
to substantlal affect the avallabllltyfoll _'n .adn tration of
oxynor phda ﬁ%ﬁ%ﬂi datar cag was capyend withstheke 94y §11‘%l€f pation

AUC(o_t) @nd An( )
LN-t ransfor mslgfIjD é&zé) A msﬁﬁgﬁéﬁ%nwﬁ%{lﬁﬁﬁa’hﬁaﬁé%??%e j fod freqoent | ty
det erro nadongpared to theAd6ieQ_teebmersti (e amdearé howas, mwepecfively), dvieladifiErance wees

| ater for the fed treatnent 10 conpared to the fasted treatnent (5.2 and
3.6 hour ssigHEePrct i vel y), and difference was 'significant. Under fasted
condi ti ons, oxynorphone controlled release 20 ng tablets exhibited simlar
avallablllty AR W nf¥0 o N a 20
nmg dose (Treat neﬁ';f%%c{/%{)rn?gcéd}% edt H&@&%ﬁ%ﬁﬁﬂe ?gglnzst?ornggﬁgéata lf_e% mean
rati o f orsithHardy@(lebiliy verspared 90 nt@mynﬁrﬂnor(emrslasplwwnmﬂrmabzbdf togn20 mg

AUC( 0_24 howed | te i lapility b
the. {70 (4BST HERES b SRR HEENh Pt RorIomeed Sk S APRY o
0.88 f0r Ape A | Bhas 904 lg% O'Meéﬂafr‘; 03y RaftilAdd R AT d&w Blsf)'s%%inéuhf?ﬁger

for the contr( ' ed rel ease fornulati on (neans, rs’versus 2. hours).
extent of oxymorphone 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.y was
14% higher for oxymorl;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 AUC .y and AUCg.ng values for each treatment, based on LN-
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20 Under fed conditions, availability from oxynorphone controlled rel ease
20 g was simlar conpared to 10 ng oxynor phone oral solution normalized
to a 20 nwodome403¢ Tr eat nent B versus Treatnent D). From LRCTrEegtoeered
data, LS nmean AUC(O t) was 14% hi gher for oxynorphone CR Mean Frei (0.87)
cal cul at athrkfoemeddet=0_Prhhx &tas amaffocied by €6od ihvivieaer, @8 @poin 0f,, avasi inadehdedt y
between the treatnents. Mean Tnax was 5.2 25 hours for the tabl et conpared

to 1.3 hod flarthmeremw afothet high, fatamealy o Bogh d@ﬁea@%ﬁxms of GxyHITPRISt | v
Longer 10l 8o Gt ahé %%%b:ﬁl%as o1 Bt svtaré RA0Sd ¢ yfotaa%&evl@g S 5

hour s) . one avai hone control | ed
rel ease 40, &&d I‘AéUE ertameyva&ré indidagdd appiexinfaedy 80dAnd 39946 desp@atﬁisreﬂy om@xswamce
there was less than a 20% 30 difference in LS nmean AUC( and A ;nt)
val ue9 f omafigetrd thyefeqdentUndsadwih ded and fzstemoa}értm&o s oeired

transfor g‘gf%g attgblet} MakhibRea uﬁl@ﬁlgf etg(h&t bgf 0 orlgl'ﬁ)\ﬁ]@\/ ?l%ao ahﬁltgeé’tﬁn

i ncrease Yol n € presence o e high ent

of OXyﬁDrdidyﬁfoe{h@bS@rraptstoﬁrgﬂmd ferexyRolephang aralY% sdiffoicnos el s rﬁéafneCt ed
by food since LS nean Crax and AUC val ues were increased approximtely 50

and 30% AEEMRxindAYC(OrmtX volaes Br gaclf fresdment. by f ood. Under both fed and
fasted conditions, oxynorphone controlled release tablets exhibited

simlar extent X r al

S ext enie; ol MM RIBNSSYRLLARIEAL Lo RS kol 29 Y ERIAD AR ABF
and AUC( Qimfhr unwRk $ed ahd fasfbﬂCdanftﬁbﬁE JBRE thdBe ay¥ aedsabaﬂ 4 0P difffeesticagn LS
oxynor phone controlled release 20 ng tablets was als 10 sim | ar under fed

and f ast edeanongixand UG viakues tforepash (regtmens s Tivap Aves éatzo’%rdhﬁ fedrcomditiony Ths

Conai 1 orPreoge OE R b AT BEK kBT Al Pl b Bl onk el

from OXyr@ﬁd%hQSerriééﬁ| AB® Whleh wérentess Ltﬁaﬂva@l% /&vffeﬁéﬁ’c ueHoweve, |@asx tan 20%
different. However, Cnax was decreased 35%in the presence of food. Tmax

was unaf f@@re@elecb%%o@dhe pressrcdef frade dTak veasdumiiseisd byotear | Wder both fed
OXyno Ploa[rtljt a%gﬁrﬁ ((:)i?sr %Iée ﬁg lcgltlt%ol?)&hr'e ag e%bfet&)hﬁﬂlt%e%&%ﬂgr 8)]((126111: of

avai | o or al rron'srnce
than a 20fmilgbilifyec@nparel no L&ymmphoﬂdcomalsumoﬁ QfincRathdrd waatlasanmqanﬂwgo%ean
6- OH oxynor phone pl asma concentration versus tine curves for

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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Treatnments 3A, 3B, 3C, and 3D are presented in Figure 8. The data is
contained in Table 20 17. 29 WO 03/004030 PCT/US02/ 21396 Table 17 - Mean
Pl asma Cowoeatoate on vs. Time (n /m) 6-Hydroxyox. nor phome€TMiSow21306
Treatment 3A Treatnent 3B Treatnent 3C Treatnent 3D 0 0.0069 0.0125 0.0741
0.0000 0.25 0.7258 0.4918 0.5 0.5080 0.1879 1.2933 0.5972 0.75 1.3217
0.7877 1 1.0233 0. 483@blk. 170-Meth BR8MHa Chn2éntrhtioNES. TinikAG6/ml). 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 6-Huhdxywx48d?HonB013 5 0. 8848 0.8548 0. 3875
0.4448 6 0. 710imOhFP0qréutddmBA. I4&imetd IB S47cht0emBl] Treh@dbntBR616 10
0.4770 0.5262 0.2361 0. 260806912 0. 4598153 4454 @ @RA9 O. 243(1000104 0. 4190
0
0
0.
P

4399 0.2411 0.2343 16 0.4321 0.4230 0. 2385 %@6 20 0. 4240

.2234 0.1984 2 4526 2 0.2 2135 4499 36 0.3587
3697 0.1834 0. 2525 48 (85%)23 0.3 ggl%abl el har macg%élg%g

3217

arameters of Pl Ocynpppione forg Xy 3 1 lom 0.8080
1.25 1.0069 0.7266
15 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 02113
16 0.4321 0.4230 0.2385 0.2086
20 0.3956 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
Crnax 1.2687 | 0.5792 | 1.1559 | 0.4848 | 1.5139 | 0.7616 | 0.9748 | 0.5160
Tmax 3.61 7.17 5.20 9.52 | 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 p.inp) 3839 | 23.02 | 42.37 | 31.57 | 20.50 | 7.988 | 23.84 | 11.37
T1/ei 39.1 36.9 39.8 32.6 29.3 12.0 44.0 | 35.00
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Treatment 3A Treatnent 3B Treatnent 3C Treatnent 3D Mean SD Mean SD Mean
SD Mean SD C,m 1.2687 0.5792 1.1559 0.4848 1.5139 0.7616 0.9748 0.5160 T.
3.61 7.17wWB.03004362 0.880 0.738 1.30 1.04 AUC(0_t) 22.47rta/use22B3991 10. 77
10.52 4.117 9.550 4.281 AUC(o_int) 38.39 23.02 42.37 31.57 20.50 7.988
23.84 11.37 T1/2el 39.1 36.9 39.8 32.6 29.3 12.0 44.0 35.00 5 30 WO

03/ 004030Stady /4 S0an2dBEB R elsasel0 he vsdanhediatcReleasecHbmg?20 ng vs | nmedi at e
Rel ease 10 ng A study was conducted to conpare the bioavailability and

h ki net t d | .1 medi. |
Pabl et s under A HGYerBOSRAIEY L Fpe. (B oo BTy Sy eeteo Y.  For
the cont r&Jnﬁ%ﬁedl Q‘El%ﬁs%e aﬁd YehhedtRa réBYseDoMRh B&%" fabl ¢ M6 si@oRLAGE indose

of a 20 ng controlled rel ease oxynorphoné table on the norni ng of Day 1.
Begi nni ngmoltipieadosenfsieady effatedagor@litianse \Kiruthee eprgraliede reldasenstadyr hdalthal 20

19, SO o1, 25 BRSSP SUBIN M DU BTG, IR 70
recei ved ﬁoﬁm;g%fenw 1 meg%%?g &f th%ﬁnérﬁﬁ%‘iiﬁﬁa%/ 3, %h@aaﬁnfwsr%e Iaeﬂﬁmgteﬂ%het on

t he norning of Day 10 norning of Day 3, additional 10 ng
i mredi at ea %Irrwscmtmélbd etlsamxemmmhom $a1:é¢teed'ee,v132 hours ithrohglu the mbmmingyfosehe

fi tt 9. F | trat
of " oxy oy HHOREariPreinb EimAdOs Flenes RO BT G TFers HerEcs SR g ot e
dose ei t hegse G Hﬂn%élafeefe@@a%@ o(xS;B)o 1ofe TBb1SF oh THE dhGhf r@ﬂ pasq. (0B 10 no

oxynor phone. The data in the figure (as with the 15 oth rel atlve

exper IQrennaltnimgbﬁDeremd)huogalnw myg inreeditte raleage t@lecﬂs)were ddyeinistered ieaery

rel ease tablet sho assi c cur with a high, relatively narrow peak
fol | oned B %WS%]%YQ\}g%mg’rﬁf#réﬁtwd’r e‘fﬂnﬁla?égrra concentration. The controlled

rel ease oxynorphone tablets show a |ower peak with extended noderate

level s of oxymagpBoneahand the udrapsyplashiy r3hoh@Rbons! 38! cxyhibrphtReSald16-4-evel s
of oxynorphone and 6-hydroxy oxynmorphone 20 fromFigure 9 in tabular form
31 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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WO 03/ 004030 PCT/ US02/21396 Table 19 - Mean Plasma Concentration (ng/m)
Oxynor phone 6- Hydr oxyoxynor phone Hour Controlled | mmediate Controll ed

| medi at ewORloemse Rel ease Rel ease Rel ease 20 ng 1010 ngpre@aAGozei3%010 ngy
0.00 0.00 0.00 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 0.77 1.19 0. 53bR.132 MdarbPlabn8€olctrafobBnduBy 2. 00 0.87 0.75
0.60 0.47 3.00 0.83 0.52 0.55 0.34 4.00 0.73 0.37 0.53 0.27 5.00 0.94

0.36 0.46 0.23 6.00 0.81 0.28 0.41 0.18 8.00 0.73 0.20 0.37 0.14 10.0
0.60 0.19 0.35 0.15 12.0 0Qxymurphong 32 0. 13 Ooidy@o .29 0.13

24.0 0.23 0.07 ;29 0.1 10. 13 174, 6. 010,02 00 0. 11

0.00 48.0 0. 00%3530 §$E§£Q§_ Fi %@%g%gg Conft Ha? age—pF%%

concentrations of oxymrMeand GHQ:Ieiasoxyoxymt@b@ne foiRelEdake subjects in
the steady state test, for doses of controlled _5 rel ease 20 ng tablets and
i nmedi ate rel ease 10 ng t4dM& s of olddgrphone.20mM8g i gur elVBBows t he

pl asma concentrations after the final controlled release tablet is given on
Day 9, and the gppal i mygpyete rel eqgsgy t abl et igso@i ven 12 ghmyr s
thereafter. The steady state admnistration of the controlled rel ease
tablets clearly @BSws a st®2Zly noder dt@8 | evel of0.14xynmor phddB rangi ng from
just over 1 ng/ %.560 al rros&sgl. 75 ng/ nl1.690ver t he O(?ngrse of 31.22

1.00 0.77 1.19 0.53 0.79
1.50 0.84 0.91 0.53 0.57
2.00 0.87 0.75 0.60 0.47
3.00 0.83 0.52 0.55 0.34
4.00 0.73 0.37 0.53 0.27
5.00 0.94 0.36 0.46 0.23
6.00 0.81 0.28 0.41 0.18
8.00 0.73 0.20 0.37 0.14
10.0 0.60 0.19 0.35 0.15
12.0 0.67 0.25 0.32 0.13
16.0 0.39 0.16 0.29 0.13
24.0 0.23 0.07 0.29 0.13
30.0 0.12 0.01 0.17 0.04
36.0 0.05 0.00 0.11 0.00
48.0 0.00 0.00 0.07 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 ﬁgure
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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10 twel ve hour period, where the i mediate rel ease tabl et shows w de
variations in blood 32 WO 03/004030 PCT/US02/21396 plasma concentration.
Tabl e 20 wbhaswotobe | evel s of oxynorphone and 6- hydr oxyoxyaarysezasos r om
Figure 10 in tabular form Table 20 - Sunmary of Mean Pl asma Concentration
(ng/ M) Glasti®r BiRBAI&AIdE. T~V MO PREGEs ld Hewdls Cont 6%&%&%&1@@
Controlled I medi ate Rel ease Rel ease Rel ease Rel ease 20 |0 ng 20 ng 10
nmy 4 0. 0Gydraxyogymerphoge fionyPiguss 1) dgalularfopng4 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 8000119086129098 9 0.00
1.03 1.07 1.09 1.05:0.:25 \ } ; ) . () Q0 2.47 1.70
1.68 1.50 2.05 1.63°1 » i ‘
0.98 1.39 0.98 5001011@%@@8{'—%00090106 : !
6.50 1.88 1.06 7.00 2.12 1. 5 24 1,15 8.0Q0 UL 0. S .
9.00 1.52 0.bay Hour Controlled Immediate Controlled Immediate
Release Release Release Release
20 mg 10 mg 20 mg 10mg
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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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/ 004030 PCT/US02/ 21396 Table 21 - Mean Singl e- Dose Pharnacoki netic
Resul t s Gaotmsobdoed Rel ease 20ny | nmedi ate Rel ease 10 ny @xymsopbhope 6- OH
oxynor phone 6- OH oxynor phone oxynor phone AUC(0_t) 14.74 11.54 7.10 5.66
AUC (o_inf) 15.33 16.Hdbld27 3 MeahtBindle-Do3gPhbnmatoltidiefic B8sults98 1. 40 Tmax
(hr) 5.00 2.00 0.50 0.50 TI/2 (hr) 9.25 26.09 10.29 29.48 Parent 6-CH
oxynor phone AUC(o t) values were |ower than the par ent corrpound after

adm ni st r atTomof —ertrhet ] ne re
slightly higher 5 dde Fo%t%ﬁﬂ&f%ﬁfgégété %O'ﬁﬁ -ljife # ﬁfdﬁrﬁde gggﬁfg Thi s
relationship was sim |o&§1mf)q5‘hoh@t h t geopammred) @tggmb he;gse (I BOoHNd cont roll ed
rel ease (CR) dosage flornms.. As re¢presented by aver age pl asna

concentration graph, |[the CR doscigéi}’fmhqiﬂss a significan®¥ymq time to
peak oxynptphone—congentration—and tgwer—peak ot tration
The 6-CH %ﬁphone peé&"’%ccur redclé oner [t han F)tJP% parent 8 k fol I owing

the CR dosgqg;‘(m) form apd3simil tangaasly W th the parlent paak fol | owi ng
the IR dosage form It is inporflant to notel that while [t he present

i nvent i on| Caudag/onl) bed andl12 exenpl i f0. 681 usi ng 20. % t ab| et sl. 40he ilnvention
may al so 'm vsed—wi-t-h—et-hey st.t..w..f tablets—n-each .cngth, it is
| mport ant teaxr@?ﬁ e how a Qrg tcibl et 8? the samd 5Q:orrpom ti Q (except for
t he changei rength) {0 a oo pl "evel's sk 15 jpai n

I ntensityli %r}matlor ar\eg%%r oVvi ded fh'a%ggo ng tag?ets however the lpresent
I nvention |s al so intended to enconpass 5 to 80 ng controlled rel ease
tabl ets. For tHarent 6e@Booxymdrphorel AUC(4) wslmes Wexeelowst themythe ppisnheompound

oy ot PO CABRGR IO B e Groeas ooyt et Cengrd vaiues ate Bighdyhigher

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
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0.02 ng/mgm, a 5 ng tablet should produce a m ni nrum bl ood pl asma
concentration of 20 0.1 ng/m . A stronger tablet will produce a higher

bl ood pl awoe3moemnsentrati on of active nolecule, generallyporapoztizeaal |y.
Upon adm ni stration of a higher dose tablet, for exanple 80 ng, the bl ood

pl asma | eyiedvadfibility sibspmesewatld Badaway Yo phie enolyionf ehis Hathecady itpl e
conpared to a 20 ng dose, although conventional treatnent of low 34 WO

03/ 0040300RC bewaise 13obodshrahoely [papsess eylinsiigh mABEOXMATBhINE] BRIMT-r om
this Concéushg%ggj(?h%s }s%r%césgeé hcﬁe HRVY 1ebdl o | r&?‘pﬁcﬁ%ﬁ%ﬁ%?@ 6319?%01‘?1@10”' y

process a1 nount  OoXyror phone at one
processedevdlhe bl ood | evel of oxynorphone returns to a proportional |evel.
51t is the know edge that controll ed rel ease oxynorphone tablets are

possi Bl e to Pt dtheeknnvdedse tet icoutrelled stcasquexpmorphions debletmpse pastiblertade
possi bl e ﬁﬁuh ol 18 kAl bl O%%!ealdv By 13k tr?fos?firng)é%‘tw hiofe 6s@ibge GAL B! 1efl
rel ease thAp!etr. S al's0hofas trué for . 'Cont i ntous p%rlo 1 C

adm ni st rasdvailasifite 6N ok phbhonie e asentrolled kéltasenableil h@hishilemholfs teue for
controlled release opioid fornulation is_the |ong-term managenent of pain.

Ther ef or eontinuqusergsindico pdmindgragipn piceomgeled reJaasghiormulatipng. stlae datent of a
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admi njost rthé berforhdnce RF adideHokiion SR ddaftistesed phiRddiclgoiet hyee titeapdron of

pain relief and blood plasma |evels of pharmaceutical. Such a test is
ref er r ed daybowes sgversl daydyis apartant.t bsguch dgregiime. thegpaticnt washes @i “steady state

admi ni st rvg]%;%g 290%{1%%‘ Ea}, it )ﬁﬁlesﬁ'rgtecgn tvéfiﬁeg%b%ug & rt.he? dsah‘%g gés[isl?c%,; 4 T Sl%{yfsq.l?éd % ys to

a week or , SInce a patient reac state in such a

test, conurftibner phe rdlRFtand Blood Plengelevéls BE phaiaReutstabuBdecingtesefsfrefdrredt he
results. Further, when testing blood plasma |evels in such a test, if the
tine peritodsfaorsteagy stateigtesendanay require peaedia adpérigisatipngiss gn extenged time

i nporiant_ the reqginen be stgpped.after, the te i e So..t.
obser at IRSHOUSP AR S5 BTORS: fEoareck i ot Wh S A eatba g reashes
W thout  astdadiytshes ilese @kdsgUonfifluihh €8 tepBirNEloaper tirht Yebio® sholl@mot effbad
Rel ease 40 ng vs Immedi ate Rel ease 4 x 10 ng under Fed and Fasting

Condi t i orthe sulte b edhary whemtesting logd ptipmadevcls & wish adests #she amaprsied for
bi oaval | ABUbigt cBlu BOTRLPRAIR L AR HR RGP AL LBl hd SbFRRFatl0 ™)

conpar ed
the test is begun so that observations of change in blood 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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25 imedi ate release (4 x 10 ng) under both fasted and fed conditions, and
to determne the effect of food on the bioavailability of oxynorphone from
t he cont rwbloeao4oeé ease formul ati on, oxynorphone CR, and fecarmsodreisvemedi at e
rel ease formul ati on, oxynorphone IR This study had a single-center,

open- | abehndeigby to Tadatnyerdd |SBw@dTrestaitdo ADZ &ldestAbdd belOw \Waryreth @S fedatate,
design. Subjects random zed to Treatnent 5A and Treatnment 5C, as descri bed

bel ow, wewesingnhag ¢ hishelat mieal somplatesitengninutes-piionto doaingi Jivere was 2 1dudyect s
35 WO 03/ 0 OIW, Z: e - t.nent
5D, as dg%ﬁggteﬁpﬁélﬁ%éﬁé%ﬁﬁ ﬁg&f %Hé&g%g%g?&; hgéﬁ%ﬁjﬁgg“ge?% F%-I%ﬁ?egt% nmeal ,
conpl et edh¢ eflinfd Quties eath Qtudyopdasl. NGubjEbe hssi o tebeb@y Treafbdin WA idiider val
bet ween the four dose adm nistrations. The subjects were confined to the

clini & dukresigneahctB svedy diseharged fousj gt clisisi gheBay o3 rvdleming the A8beir 5A
d5T 5B . d f i ni l gwing th
o b Bt BRI RN Bl s e 9 U e

Tr eat mentdi&Ratea €ronsl kigCd1i @66 Diafy Qnfol1b@ inp thBi36-Hoar Peyceduree! Dada1gl bheach
36- hour procedures. On Day 1 of each study period the subjects received

one of f dtidnnesiad tehsubjects waeivehore siforntedmentsky nor phone control | ed

rel ease 40 ng tablets from 10 Table 2. Subjects random zed to Treatnent 5A

recei ved a si | < do .0 @ o) POSBRA&ORS IRb li8letsef6RSE
tabl et taken e 34 %t er@ﬁ(gﬁit gé%élelo- ﬁogr as'flslceng p r?%gl.s éu j ects
randold zerhblo2. TSebjeoandddized &1 Vedtmaers iSigteeeived b silgde ordll doseeofiéhend) mg
oxynor phone controll ed rel ease tabl et taken vm'th(éAO m of water 10 m nutes

after a ovmeERhoueLegtrpilehrelense fablgt takey witly 2¢Ol od vepterafter s 0-howrdastinge
rel ease |.at 4.x:10. : ?&j £ g1.r e Z5%h e
Tr eat rrentp%ggg'r es(éllg%tesdr al?l:jtld(]sllglrlg ets)c?rfa| ggés)gegg?ce X aﬁgﬁlglge &gggénggr phcgltr?e‘ml Re
t abl et t akgmonpliohe Zbhtiolled freleadeetablet taken awith-240umnl bstdterg 1P aninows afisulaj ect s
random zed to Treatnment 5D received a single oral dose of 4 x 10 ny
oxynor photraderdizeddyigh fatapeeh with 240 m of water 10 nminutes after a
standardi zed high- 20 fat nmeal. A total of 28 male subjects were enrolled
in thg study, 18884mertsSHPLES 5D CRIRLEERI 1B tabidQIR) 4 « 0 Alg Okymd8rptishb.ect s
received at | east one treatinment. Only subjects who

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

[«V]

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 O 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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conmpleted all 4 treatnments were included in the summary statistics and
statistical analysis. 25 Blood sanples (7 m) were collected during each
study perwodsab48he O hour (predose), and at 0.25, 0.5, @CTHES02139 1.5, 2,
3, 4, 5 6, 8, 10, 12, 24, 36, 48, 60, and 72 hours post-dose (19 sanpl es)
for subj eqligmEANIRER e iRk ?lésm-';f %ﬁfﬂ%gih%ne BRIk TBARRRASs RindS iR
concentration versus tine curves fo eatnents 5A, 5B, 5C, and 5D are

pr esent edstatiztibs fpural Tréatnibhts ataswninerieghindiabéd23.n Tabl e 22. The 36 WO

03/ 004030 PCT/ US02/ 21396 arithnmetic nmeans of the plasma oxynor phone

phar macoki netic paraneters and the statistics for all Treatnents are
summar i zed i n Trhls[28 - Mpan Plasma Copcentrafiosys Figs e/ @bncent rati on vs. Tinme

(ng/ m) Time Mﬁé&@n%aﬁﬁnﬂ'sgat’nem@%m chtamht 5C TMeatmentSI3D 0 0. 00
0.00 0.00 0.00 825047%8922334& 9050%()@80977 6.59 0.75

1.92 1.90 6. 60 9 49 1 2.0 61 6.0309%91 1.5 8 3.48 4.67 8.76 2 2.18
3.65 3.68 7.29 0252.00 2.8472.34 4. 98224 1.78 B.3% 1.65 3. 14795 1.86 2.37
1.48 2.19 6 1.6502.02 1.2881.71 8 0925 1.46 0792 1.28 1G.3911 1.17 0.78
018 48 0. 06 é 004 él%é 50 0 8@98 01 0 6‘26804“ % Of‘j?" 200-16

1.5 2.18 3.48 4.67 8.76

2 2.18 3.65 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 0.00 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
Croax 2.79 0.84 4.25 1.21 9.07 4.09 | 12.09 | 5.42
Trmax 2.26 2.52 1.96 1.06 0.69 0.43 1.19 0.62
AUC .4 3570 | 10.58 | 38.20 | 11.04 | 36.00 | 12.52 | 51.35 | 20.20
AUC (oiny | 40.62 | 11.38 | 41.17 | 10.46 | 39.04 | 12.44 | 54.10 | 20.26
T1ra 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.

37



72 0.00 0.00 0.00 0.00 5 Table 23 - Pharnmacoki netic Paranmeters of Plasm
Ox norphone for Study 5 Treatnent 5A Treatnent 5B Treatnent 5C Treatnent 5D
Mean SD Myarp38Diobean SD Mean SD Crmax 2.79 0.84 4.25 1. 21 preTaikez2139 12. 09
5.42 T,,,aX 2.26 2.52 1.96 1.06 0.69 0.43 1.19 0.62 AUC 0 _t 35.70 10.58
38.20 11.04 36.00 12.52 51.35 20.20 AUC O_in 40.62 11.38 41.17 10.46 39.04
12. 44 54.10 20. 2Bablg 24> Relative Biogvailability Retesmingtion Basedom AU &@ 3. 63 The
relative bioavailability calculations are summari zed in Tables 24 and 25.

37 WO 0304038, PCHAISORT 24 - Relative Bioavailability

Det er i nat EohCIALEd On A f&it(gBVE é&f(SD vs. 5C) Frel (5B vs. 5A) 1.3775
1.0220 Tabl e 33775Rel at ve bipgyz labi[jty Determ nati on Based on AUC a24
Frei (5Dvs. 5C) Frei (5B vs. 5A) 1.4681 1.0989 The nean 6- OH oxynor phone
pl asma concentration Versus time curves for Treat rrents 5A 5B, 5C, and 5D
are presented i nleplgede Rejativerhioaugilability Defierrai Co226. Tabl e 26
- Mean Pl asna Concentratl on vs. Tinme (ng/m) 6 nyoxym)rphone T| me hr

Tr eat men T Cilreatnent 5D 0 0.00 0.00 0.00 0.00
0.25 0.2 gﬁb(ay 2%3% 50 ?‘gggl. Q%A)yo) 31 5.35 1.98 0.75 1.37 0.59 4.53
2.97 1 1,44 0.18®%83.81 2. 87 11698946 1.09 2.93 2.58 2 1.46 1.28 2.37 2.29

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)

A 6-Hydroxyoxymorphone
Time (hr) Treatment SA Treatment 5B Treatment 5C 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 2.93 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

38
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0.70 0. 7/wW024/004036 0.52 0.54 0.61
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77 10 0.68 0.67 0.66 0.75 12 0.74 0.66
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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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provi des a maxi mum bl ood concentrati on of oxynorphone of between about 0.1
ng/mM 5 and about 7.5 ng/m upon oral admnistration of a single dose to a
subj ect. WO oBletsontrol | ed rel ease oxynor phone formul ati orcafusot/aizss 1
wherein said fornulation conprises fromabout 5 ng to about 10 ngy

oxynor phone and said fornulation provides a maxi mnum bl ood concentration of
oxynor phone ofChatsneen about 0.12 ng/m and about 1.0 ng/nm upon oral

adm nistration of a single dose to a subject. 10 3. The controlled rel ease
oxynor phope fo i i i al nyl at i Lses from
about 10 15 1 o bBaHghrSeesg oBn b HREFllcABh Comp ALY Ak BRI 0°,
maxi mum bhaatk sahfremtdbatit ®meoth absytsl phorgmofphbat whereia bgidtfornfulaiong/ M and
about 1.6 ng/m wupon oral adm nistratiop of a single dose to a subject 4.
The cont r BrAvades anedBRIbRIoRe coprsRE N ﬂ{}l‘%‘ﬁ%ﬂh%’fe Q,fﬁ)mﬁell aheet @l mednl g 15
formul ati i : apr phone and said
f or mul gti gﬁd %@dﬁpg@@%ﬁ@%&ﬂ%@% cghggﬁggﬁ? é‘%eo a%é%‘}% phone of

bet ween about 0.5 ng/m and about 3.5 ng/m upon oral administration of a
si ngl e doge t oThe suonfretled feleaft eoxgymmirpladriee domalletaae afx ghanmpHomédief@n nedidit i on

of claim] wherein said farnulation conprises from about 40 t o.about 80
Ty oxyror SHBHREE SSBPHSeS 4RO RHELT GRE HPo 0P s . xR BIGRRy and Sed

concent r ki o BTREPI MBI ALuDELYL ehliRtion 3f Sxybfhodt Sk BARLER docht

f
ng/ m upon ora@oél% nistration of a single dose to a subject.
cont r ol | ef.12elghabandabyomb i Phegiel ipomodabédomistdation af asizglhdoseitma salbject.
formul ati on provides a nmaxi mum bl ood concentrati on of oxynorphone of

et o fs LghBhTh RSt SRR, 1 T AL LD ©

formul at i efinRflatfondicomrivéie iR 258t 107 RigMd abbeh 201 Al dﬁﬁn&gyﬁﬁﬂé e Bli@od
concentration of oxynorphone of between about 0.4 ng/m and about 1.4

ng/ M upofororddticadprowides randxamuny blaod corpestratiereof exyanerphprscel betgesgmnbout
03/ 004030 ,RPCT/ JS02/.21396 8 The controll ed.rel ease pxynor,phone fornmul.ati on
of o ai m BWPETE AT 16, Ehgh By GoPRSERTRel AR SRR AT Ton
of oxynorphone of between about 0.9 ng/m and about 3.0 ng/m upon oral
admi ni strati onTeé conSiollgd ereli@se &:0/nforphdtjee CbrmilatidiheofC @Himolll echetsh eate

oxyrmrg]hone formulation of claim5 wherein said 5 fornulation provides a
maxi mitn bifyalatione epmpEEtso ot aBYhBPpRBnEe dbopletfle®ly ak@yerphone 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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1.9 ng/m and about 6.0 ng/m upon oral adm nistration of a single dose to
a subject. 10. A controlled rel ease oxynorphone fornul ation according to
cl ai m 2 werogiomos@i d fornul ati on contains about 5 ng oxymomasozeli3aand
wherein said fornmulati on provides a naxi num bl ood concentration of

oxynor phaye ofTheetcomesiledbaeltadsd. db2ymgiphbnanfbrabhation 40 daid n@/wheral}nomaidr al
adm nistration of a single dose to a subject. 11. A controlled rele

oxymor phdREMEIgHeAR nomldﬁ«ﬁ pEEsIEHm §laod congsnrationsed pgymomkioge of BetwsEaL

cont ai ns R%H \Hﬂﬁﬁ [ des a
maxi mum bqa@ }T%l(]:)agncg%?{r}g%/ o%%?r%r nlgfro adfddg %1@11% O%Su@jre(r%ylm and
about 0.9 ng/m upon oral adm ni stration of a SI ngI e dose to a subj ect. 15
12. A cortr oI et rcohteclied oxlpaser ph;mner;ﬂlonm[foamhmtioacobrdhing % owldrainmsdid

wher ei n S f.ormul ati on cont ai bout 20 one d wherein said
f or nulat | ﬁnbllaew R R BRSO FREHIRHOR o8 ST ?Pheae? ﬁ’ggﬁ%’ﬁ’é_a put

bet ween qb@ﬂg/n% a%dr%@m 6.9%%/@14%65 ordl-d QFiﬂ{sﬂaudfp&”a ﬁﬁ@% dBEHoH Sbjeet.! O of a
single dose To a subject controlled rel ease ynor phone ornulatlon

according to claim5 wherein said 20 fornulation contains about 40 rrg
oxyrmor pholfle  arfd comfeellsidrrelzaseiotanerphend fommplagion dtesorémgnfamlmmﬂ rhsegin sai

concentr f ox one.of between abo about

g updhnhiafon G ARSARRRT S e poagoare stibyberst S fpfalipfoioovigls 3
controll Qﬂaiﬁuﬁ@%%o@%@érﬁ%@ﬁ JfoxgmoeﬁHoge AWeBH EHinNgboluP oqlzaﬁgzirni aH Qb&iN
said formulation contains about oxynor phone and wherein said

f or mullOat i hngmavippesral adzﬁnmmqnnﬁaoﬂlwddoﬁmf@@rﬂubmcton of oxynorphone of
bet ween about 3.5 ng/m and about 7. 5 ng/m upon oral adm nistration of a
single dose to o V. tion
according fo e Skl isass p b e RREG I AR BT
concentr atbnﬁnlaﬁtm o¥iytahis pBeMEL (Dxfngtaﬁtymephoab ayd w}&relﬁ sﬁhg/ﬂﬁmﬂaﬁbrapmide@ 235
ng/ M upon oral adm nistration of a single dose to a_ subject.

03/ 004030nFIMUUSbcd1 FoEentsation efosmarphenc of efsiecnhawr ﬁd}ﬁémi én%balitu on
accordin al I an i des a maxi num bl ood
concentrg%légﬁ&nlfu org?yj/oi% 6ﬁfés‘&% gfta\lvgeug%l@at’i ouoa%l%e%ﬁg/m and about 0.75
ng/ M upon oral adm ni stratl on of a single dose to a subject. 17. A

cont ridl | eid. r el e asetraliedneidabo ngyrhaphotaformolaion eicdording © dbial vlldreiheaidi n

said 5 fornu] ation ovi des_ a maxi mum_ bl ood _cqQncentratj on of ox hone
of bet wedRTEBEHEN contglrns about 20 mg oxymorphone and w ere?n sala fjormulatlon p%g?({ 8

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 oxymdrphone 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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0.75 ng/mM and about 1.4 ng/m upon oral adm nistration of a single dose to
a subject. 18. A controlled rel ease oxynorphone fornul ation according to

cl ai m 13 wased43cai d formrul ati on provides a maxi mum bl o®dTaZ2I3H6 at i on
of oxynorphone of between about 2.0 ng/m and about 3.0 ng/m upon oral
admi ni st rig, i Om edntivl R RelleBsedSdrphoheSuibeation ddtoiding fo clai 1 DWirtkin ehidase
oxynor phone fornul ation according to claim 14 wherein said fornulation
provi des farmalgtion prayidrse mersame plaodsenemntiglionef pryrnernsene af hetwisempbRt 4. 0
ng/ m an 49N ral 1 Al : [ i.ngl to a
i et tonoi i anith £1s HER BoR or Rl Sk Rl PR s EaSiLERSE 12
controlled release nmatrix and fromabout 5 ng to about 80 ng oxynor phone
wher ei n sl d floconttaledaaleageSoyynmrplites farmuxiioniacdotdingl tec clate A2 mdteran saifl 6- OH
oxynor phone of between about, 0.0 ng/ M and abqut 5.0 ng/ upon oy al

adni nisst HeEYAtSN PEOVA{lgRc RaigaEm ghwé copgfafion oxPRAIESRE %P‘th’&e?é Wse
oxynor ph i dhat 0, i i j f j i ses
from aboﬁjt??%fl%g to&tgggﬁtl'jﬁ}g)rn%@é%{)% o%{el&gaﬁ?ng)afiadﬁ o?ﬁguﬁtg?isgﬁ provi des a
maxi mum bl ood concentration of 6-OH oxynor phone of between 20 about 0.05
ng/ M andl&bout cont®lled/releasqaynorphongdnimuilstiomadeording tacleimdB avhgesin seid a

her oi n’ SATAUIAER RN SR RO HRTUBOAE of 6 HGCEoRR Bt betaehgoo s

oxynor phong naRdl Saiabouf D0 W/l RAIAMHEEStraidHPee BlaegshoGanepit.r at i on of

i d@ﬂlﬁ%l
6- OH oxynor phone of between 25 about 0.1 ng/m and about 1.25 ng/m upon
oral admnistration of a single dose to a_ subject. 23. The controlled
rel eafe obdy noriphenioliedrraighse Pomasphasiedprmylationagcerding ée elaim 3 ylezein spid

conprises.fr .about .20 t o about .40 . h i f ti
e e R e B R S 1
WO 03/ 004039 g s Tndi2B3(24.8 %6/ miakdtors) adnfigiistrhticiet & ddsStonHublectipon or al

adm nistration of a single dose to a subject. 24. e controlled rel ease
oxynor phone formul atjon of claim20 whegein said fornulation ﬁorrpri ses

from aboud0- 40 rgorolubiitlerss wymepncpiosnalaling OMRISNE foroRiIPEE] spicase
provides g, mRXi{H MoBl 9B86LCHEE M 81O Ky BRSO WRRPAR Qld RithERRn

15 provides a maximum blood concentration 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 controlled 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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about 0.4 ng/m and about 5.0 ng/m upon oral adm nistration of a single
dose to a subject. 25. The controll ed rel ease oxynorphone fornul ati on of
clai m 21 woaseds3cai d formrul ati on provides a maxi mum bl o®dTaZ2I3H6 at i on
of 6- OH oxynor phone of between 10 about 0.1 ng/m and about 0.4 ng/m upon

oral admabofit 0 h@Mioind abbutd2.6 KISE upon Sorals bl kdtratidh . of TH&inpdd dosd ked
rel ease ox%_m)rphone formul ation of claim?22 wherein said fornulation
provi des S#bWE%i mum bl ood concentration of 6-OH oxynorphone of between
about 0.2 ng/m and about 0.8 ng/m upon oral administration of a single

dose 10 2y 15 154DLatitoled  reldle GARMGBhORA HhEATS By BRIANSACwhGEH sl On
of claim23 wherein sai ornmul atioh provides a nmaxi num bl ood

concent r dormulatién Geobkbrivey niborm haboait of0 e we esboua BiUtm® .okyntpHonanahdalseidt 1. 6
ng/ m upgfg oral. admnistration o [

] a single dose_to subj ect . 28. The
cont r O | QUPRRHAR BTQiqstHY HABHEIR Bm}wg@%ﬁra&?n of ér‘ﬁﬁz%wlanﬁ é%atvg%ﬁnd
formul ati Vi i t i - of
ot wacn BBuPOWLEED MdTadSh HPAE HB At bdthlnfliralion Gl SBITRBRIBO G OF

singl e dosbjecb a subject. 29. A controlled rel ease oxynorphone fornul ation
according to claim21 wherein said 25 formul ation contains about 5 ng

oxynor ph and wherein . sai.d fornul atjon provi.des a Xi b] ood .
concentr b on 3¢ BSRERIBEY FRIFsh oe eI PERadRT G X, BB o7 b WAFAT 586
0. 3 ng/ M foHRMALOK BrovAd¥ Mindkinffnh 808 cofcditAlbe of 8SGHL Xy pRInB Wf beBPeenA
control led rel ease oxynorphone formulation according to claim2l wherein
sai d 10f orabahaOilonganazd aboutbddtngldml mgonxorab adrmimsiratind athersgighe slasaito a
formul ati op. ﬁ{ ovides a 43 WD 03/004030 PCT/ US02/21396 maxi num bl ood

concent r at'PS5H" of 6- OH oxynor phone of between about 0.1 ng/m and about 0.6
ng/ M upon oral adm nistration of a single dose to a subject. 31. A

control | exb. r elT@seoioiFar pdleRe bL/dthAsAL TormaicH nd tRirfl 22 WvHeehesia n
said fornulation contains about 20 ng oxynor phone and wherein said

f or nul at ifermpletion geoyides smpzinivmy hlosd setcetistien of atPBroxymospiore of\pebrIsaone
of bet V\eearl})oﬁp B ng/‘n% Qr% Eﬁ)o&n&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 1.2 ng/m wupon oral adm nistration of a single dose to a subject. 32.
A control |l ed rel ease oxynor phone formul ati on according to claim23 wherein
said forwolmwooma cont ai ns about 40 ng oxymnor phone and whecaiusoyaisde

formul ati on provides a maximum bl ood concentration of 6-OH oxynorphone' of
bet ween ahtiinuéh B1ddd/ dncamehtiohCofo@OH oyrhofifhofit o (bRbwesnaibod@ 0l INhgiladndon of

a single dose to a subject. 33. A controlled rel ease oxynor phone
f or mul at i Bbeut@6dednhepancorel admpinzraiprepts singlgidese fo sRIeRti on cont ai ns about
80 ngy oxynor phone and wherein said fornulation provides a nmaxinmm bl ood

concentr on - - t 4.8
ng/ m upgsal or zf? E%rng%’q{rgflgtéprég% W@HS ?ﬁg’“‘\@gﬁ%ﬁ%&d@ S?J Eﬁggln%r%@%%
cont r ol | efdriiglacian omsinsmbpixallemg@xyttoitions aad @ﬂreﬂemgalﬂcfonhaliamﬁﬁmmm n

said formulation, provides a maxinum bl ood concentration of 6-

oxy noriphdRexigrnp blagdespncamiFritonool 6631 melﬁ%mf hstweenahowt Ot?peg/n%lraand
adm ni str f Qﬂgﬁ trolled rel ease
oxym)rpho‘%ﬁ)tghfi]zq1 ?ﬂo&nlgéarglcor 1stch féj%nggodov\gerel n 5SH;LIU d 20 formulation
provi des a maxi num bI ood concentratl on of 6-OH oxynor phone of between
about 0. B3Mg/ M cwtcblbkicralea@: ﬁcyngjrpﬂlonfcpformuilaﬁbn achording tto alaimmo#heaeisisaigﬂ e

dose to u]g .ect. co trolled rel ease .o m)rph(g1 latio
accor di nSfOFBU 98 ﬁ?@tja.l Pt 40 me seormoRiogs apd Sifer sal %Wﬁlﬁﬁg%?@(y esa
Concent r ah b8 P%o@ébﬁ%ﬁfﬁ&%‘)&% )z 1 l%%f%ﬁfhong draRakterDalbu g){mh§mdalﬂbOUt

1.0 ng/m upon o mnistration of asingle dose to a subject. 37. A
contrl | eabone? 4 agémbupyomorphaimeinfsortion af & mngbabectbmglhj@tcl aim 32 wherein
said formulation provides a maxi mum bl ood concentration of 6-COH

oxynor phape of bet 4 WO 03/ 004 P .U802/2 t and
onaur Do o v O rafedse fastephorts S iar Beiertiie gy B g Pieip e

38. A confor@hia@én ESﬁtﬁﬁr‘é,%b@%ﬁ/M‘nghﬁ@ﬁmiﬂ{dﬁwaﬁH lvﬂibr@ﬁ@@ﬁ%ﬁﬁulfaﬁo@bﬂivﬁﬂéﬁ%
wherein said formnulation provi maxi mum bl ood concentration of 6-COH

oxynor phonexigfunb blaedegoncsntzdiisut of16@fiig>/xmrlommnamﬁhetwe@ #lpui0.8) peimlogng
adm ni str %t ubh. S%fg/ml uI 1 (l)rgl Qcﬁrsu?ns 3tiéh o angﬁa dose 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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39. A controlled rel ease oxynorphone fornulation conprising a controlled
release matrix and from about 5 ng to about 80 ng oxynorphone wherein said
f ormul at i wo 03po4®sé des a m ni num bl ood concentrati on of oxycorgshoesef at

| east about 0.02 10 ng/ngm at about 12 hours after oral adm nistration of
a singl e &€ 080 ngd/mlulid about4D0 THEmE apbh Arhe ddmiligasion oy AGinykodese to a
formul ation of claim39 wherein said fornulation contains about 5 ng
oxynor photbiect1. The control | ed rel ease oxynor phone fornul ati on of clai m39
wherein said fornulation contains about 10 ng oxynor phone. 15 42. The

control | egh relgase, OEed Efialn SLBHNS% WAR: 35 RIRAl said

f or mul at ie%gh céﬁt al ndsﬁ&gggllr??géz ngoq}é)@ﬁremqpp oﬁg;m 43. d‘?’hg %ont roll ed relsg,lase
oxynor phdoaniilation padvides fiatinainrbBddvdoaceitratieniofl 6-OHroryhairplome ofibetiaea

about 40 ng oxynorphone, 44. The controlled rel ease oxynprphone fornul ation
of cl & mabouindcr BEimlsand abow 4.8/ 1MAUPER ABhe St’%‘BHtoch@ SHEIO L9HbiPRone.
45. The cgpttrplled rel ease oxynorphone formulation of claim40 wherein said
formul ation’ provides a m ni num bl ood concentrati on of oxynorphone of at

| east about 0.13 ng/m at about 12 hours after oral administration of a
singl e dad% t A aosubllet releas6. oxpmorplmer Hirmathtion| eonywising aosaptroHed release

formul ation of claim4 rein sai 5 fornul ati on_Qgrovi des m ni.mum
bl ood corfB&HE %H({ gﬁ%ﬁgﬁ'ﬁhﬁﬁ%ﬁ%ﬁ&& 8(§lmg QXEpoigRe WhSTSR SRSl fRrmgfation ¢
12 hours dﬁft)@*ﬁ%s o ghinfFn" bRlotabdiRRnRhtich NSkyInEHPRGhd @f atS Wk @bout4 5,090
03/ 004030 PCT/US02/ 21396 47. The controlled rel ease oxynor phone

f or nulcat i ggimgfmicdt aboutdl2 dves sfter ogali admihistranidredfi 2osingle desalesa subjechi mum bl ood
concentration of oxynorphone of at |east about 0.5 ng/m at about 12 hours

after oral_ admnistration qf a single dose to a.subjeci. 43, The controlled
rel ease d rm;%ﬁoﬁ‘émr‘lﬂ'e(ﬁ)lu F";F?S(?no QPheRg Agrypation rflfgﬁfa&fn ggf\‘.fg?ﬁ?ﬂnats?lgn
provi des @ity bRk 9%81&%?1?%&%50 of. oxynorphone of at |east about
1.0 ng/m at about 12 hours afttfer oral admnistration of a single dose to a
subj ect. 49. The control |l ed rel ease oxynor phone fornul ati on of claimi444

wher ei n sHi.d TFher pontealledn reeasei axwmerphprg riormulpdent elosledmt Pt Wheresr said
oxynor pho ng/m at about 12 hours after oral

at | b 2.0
admi ni st r@%flg{?ngl%‘ C%ﬁ@ﬁ%ﬁg gﬁglg)gggt%yxg I?LI}BP‘:é‘ct )

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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10 50. A controlled rel ease oxynor phone formul ati on conprising a controlled
release matrix and from about 5 ng to about 80 ng oxynorphone wherein said
formul at i wo 03po4®sé des a m ni num bl ood concentrati on of 6- @drawsyererphone of
at | east about 0.010 ng/ngm at about 12 hours after oral adm nistration
of a single doge tenteolkdbiéedse &lymdipBomo Tbimoilhish rofl €RsE 9% yWREBMORSId
formul ation of claimb50 wherein said 15 formnul ation contains about 5 ng
oxynor phoigemulstion previdesna mihinewm hégasaeamcentyarionporemasphanesef adeast abowi m 50
wherein sakd , fornul ati,gn _cont ai n D 0 rnRhone.  53.. The
controll e@g lngfr%laast gﬂg %I%yl Oﬁlﬁso#%erfoflr?a Hglﬁﬁlg%gnt?o&r@ac %@? gg&v\ﬁgarsm 13 C%‘ai d

formul ati on contai ns about 20 ng oxynor phone. 20 54. The controlled rel ease
oxynor photg f diheukadtrelfedoteledsai oxpforphetiee iformslbtion fafr vlaiat 4% nwhaninaisaig

about 40 g oxynorphane. 55., The _controlled rel ease oxynorphone forpul ation

of cl al migemylsErePROEdssR MHBIRHIM HQashcansritEAtion fhsummasbhons ohaflershrBAY. 56.
The contr rel ROEP, . i : } insaid 25
formul ati gghgfr?%lva?gg@ﬁgzm ni n%fﬁ]é}% 00 c%g%%%{n?da}ta%%@%?b%% ggﬁxﬁgr phone of

at |east about 0.065 ng/m at about 12 hours after oral adm nistration of
a singl e 4bse The eomsdi]edc releasé oY@ PhOG: FBOMBSIgrUIF2 LRIBI44 S5¥herFime said

controll ed re] ease oxynor phone f | ati o f claimb2 wherein,said

For mul at (IGHIBF07 B8 4eR T THRLRT OUOH COEBIR. 91 HOBIOTEIR SHABRbABHE o
at | east z.éﬁg}’fﬁl R abSutY HBur 41t P tadAdnibPaich G higletate t%chrEqune'éf.r ation of a
single dose To a subject. 58. The controlled rel ease oxynorphone

formul ati on of claim53 wherein said 5 fornmul ati on provides a m ni nrum bl ood
conceht r a0 on Jofcostrailed gglaase priomorpongt foraylation desurisgi 8 egtrplledirelagisut 12

hours after, oral, adm ni st.ration o i ngl e_.dose.to subject. » 59, ..The
control | é&aﬁné(l %151_5 O&ﬁh%l‘_}tp_ S 9 5‘1’3@ gq in&o@[m%ﬁ_pgf’%? %@e\?\ﬂérsg}dnfogglluaatmn

for mul at i GBvides ¥ iR MBmB18bAdHhdeh @ AorC 616 U ro&%dn@fp}fbhe &f Qtllasty Bvupow1e of
at least about 0.5 ng/m at about 12 hours after oral adm nistration of a

si ngl e dosgmganlat sbhbytel®t houtDafsd. oralrrdnimistratidnl efth siegle dose toxammbjeshone
formul ation of claim55 wherein said fornulation provides a m ni num bl ood

ours af Cokoriie SOMFHIREY FRERSnoor e B ita et i el S hndbnt W' 2

15  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.
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61. A controlled rel ease oxynorphone fornulation conprising a controlled
release matrix and from about 5 ng to about 80 ng oxynor phone wherei n upon
r epeat ed woaB/od#3@dm ni stration of said fornmulation to a ¥abjsor289ery 8 to
12 hours through steady state conditions, said fornulation provides a

M ni mum B70od ThencetidlRdl esledt oxyIGHAGEN domiulatidn | cfaslaibot wherdb said/ mgm
at about 12 hours after adm nistration. 62. The control | ed rel ease

oxynor phd@ENRIgHoR PEavides »misimmmbirdgracetrtionof 6-O5F prymeirbane hehleast

about 5 e
Formul at | Baoy TS PRI soof 12 hon g WA B L AR N TR et
oxynor phone. 64. The controll ed rel ease oxynorphone fornul ati on of cI aimo6l
wherein si#i.d Ther nothtadlledn releast abxymaipborie ZfOrrmgati)o«ymfr plaime 53 6®her€hre said

contraolle ease oxynor phone formnul ati on C 1 wherein said 25
f or mul“at |ngan H?%Pﬁ%“é%%nm@%% 1°n66fa éfﬂ”&ﬁ oZYRe PP%BFPE e@%ttse
oxynor ph |

about 80%%?23%@@0%?9%7&%%%%6 goznl (?thl)‘{ Srﬂgélg?b?é;\togagﬁ% oFI ed

rel ease oxynor phone formul ati on conpri SI ng a controlled release matrix and
from aboui9 5 nighet conthlled 8dearg oxymenphiiondomhidaiom afpolimefpéawberedr ahid

d t f f | at t t 2 h h
ot eady st arBREEhaegssS EHrgT O moao?w%%ﬁﬁwfﬁ@ﬂOWPwéﬂP%Bﬁaﬁleaw o1
concent I afHo@10.8ehnf X absuLY RRUP RRAEAf addlinds8838n PPMho1R- dd3e M Sdctat

18
about 12 hours after adm nistration. 68. The controll e% rel ease oxyrmr phone
formul ation of claim67 wherein said fornulation contains about 5

oxynolrophcﬁoe dde morralledt r@pasedoxsén@ab@n%@mulpﬂh@h@ff eleim &8 | whersin @a@ m 67

cont ol | et B piERA Slorl bbahtaPl oL ERE RIS mutHe SEp a8

f or mul at i aut DO/ ABatabout 1 22Ebury aﬁé@ﬁf@lrd@]hﬁﬁﬁtrat?&l oflhginglerios®ld £elbj&@t.ease
oxym)rphone formul ation of claim®67 wherein said fornulation contains

about 40 nor phone. 72. The controll ed, rel ease oxynorphone fornul ati on
of cl ai m@? V\A%,cgmgo]ieg gelease oxymorphone formulation comprlsn%/g a cpontrolled release

matrix and from about 5 mg to about 80 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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15 formul ati on contai ns about 80 ng oxynorphone. 73. A nethod of
controlling pain in a patient for 8 hours conprising admnistering to said
pati ent aweimgb#3dose of a pharnmaceutical preparation commcirdaisez2f3pe@m about
5 ng to about 80 ng oxynorphone which induces in the patient a bl ood

pl asma cosrenty abheollaf releasy naxypl@pigonef forinulation t cdbnfBinyg angbiitroitd Irelaade 12
hours after said admnistration. 20 74. The nethod of claim 73 wherein said

phar naceun#teix| andr Eorar dhoub A me ke abadt 80 mg oBerBhYIfoECIeHE Upoth Eepsaier sialof

claim73 LN sal I . i i

oxyror phoniRiGPLf BUHRGRHYY s DEERNALY 8o IRMALE TudlalHeady stat

pr epar at i @aditiont,aistiRl FormElatidd Heoyides phomenimim Bloed medrvettrationc lofi G+GH
wherei n said pharnaceutical preparation contains 40 oxynor phone. 48 WD
03/ 00403 xyTPiRIgeR/of 28 Bastadoutthe3 nemrgal af ahpmaizrhms\r;?ter admingsiiation.

pharmaceutical preparation contains 80 ng oxynorphone. 79. A nethod of

control g P LR RRAl k80l 8 HuBRNLS GOTREGS] NG BThNGS L GRLAG, g Sal d
patient a $ingl'e dose of a pharnaceuti cal preparati on conprising from about
5 ng to forri@hiatibn 86hthis QKYING P @REmvIPhehe.l nduces in the patient a bl ood

pl asma concentration of 6-CH oxynorphone of at |east 0.014 ng/ nmgm at | east

12 hours gfter_said adm.nistration. 0. The t.hod of claim 79 wherejn

sai d phar%race hiecﬁ?ntf)‘ﬁg'ﬁ{af‘ £356n OCLBRY R ﬁ%‘ﬁg’iﬁ%}/rﬁﬁ ﬁ]ﬁb‘ﬁeﬁgg“_(ﬁer?ﬁ’e skt hod
of claim S Eohtsakd I . eparation contains 10 ng 10
oxynor phofég?mgg Tﬁ% rretho g;mglsam@gom%er ei n said pharnaceuti cal
preparation contains 20 ng oxynorphone. 83. The nethod of claim 79 wherein
sai d WharHhcehiec apntprllgdareleisonoxpnerpherse 40rmujatiex yofoclaironé7 whegih, sTide

et hod of el 2T 2 S o050 S, BIBLIRGSNL ool preparation contains B0 mg

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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85. A controlled rel ease pharmaceutical fornmulation conprising a controlled
release nmatrix and about 5 to about 80 ng oxynor phone wherein the relative
bi oavai | awolo3ty4086 oxynor phone to an equal dose of an i nPediabE21384 ease
formul ati on of oxynorphone is 20 fromabout 0.5 to about 1.5 upon oral

adm ni st ra.i oIThefméhsd dflctriorewhereth Sidiph&inaciicalprepatatioh|codtail S

phar maceutical formulation conprising a controlled release matrix an

about 5 taxyalsphor80 ng oxynor phone wherein the ratio of the area under the
bl ood pl asma concentration versus tinme curve of 6-OH oxynorphone to

oxynor ph , i 1 nfi.ni: Q. ISk 7

about 0.5 %o dbodd BFebbild phiRyh ¥ hbhiBe s obidodsioridhd MEERERAS, 1
f or mul at i said patieat 8 yhjghctdose®f.a phacmadautitlgaepaphtemsenyrinpirentdboat 5 mg to
formul ation conprising a controlled release matrix and about 5 to. about 80
mgy oxynorge8he0 WP ETROREeRE PWBisEdndres it the pesiepicn (9!903(121@}93’@? PEEeugy 0396

8
adm ni strapy f | ' a L.ect : . £ hr ough
ot eady st SinerPRbl SPETHSED 0PF sbipd HRE 12 BBty MRy i
concentration versus time curve of 6-OH oxynorphone to oxynorphone, from
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81.  The method of claim 79 wherein said pharmaceutical preparation contains 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 O to infinity (AUCq.np) 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
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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 (AUCg.imp) 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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