03/004031 A1l

=

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
16 January 2003 (16.01.2003)

PCT

(10) International Publication Number

WO 03/004031 Al

(51) International Patent Classification”:
9/00, A61P 25/04

(21) International Application Number:

(22) International Filing Date:

(25) Filing Language:

(26) Publication Language:

(30) Priority Data:
60/303,357
60/329,432

60/329,445
60/329,444

6 July 2001 (06.07.2001)
15 October 2001 (15.10.2001)
15 October 2001 (15.10.2001)
15 October 2001 (15.10.2001)

(71) Applicant: ENDO PHARMACEUTICALS,

English

A61K 31/485,

PCT/US02/21398

3 July 2002 (03.07.2002)

(74)

English

@81

UsS
UsS
Us
us

INC.

[US/US]; 100 Painters Drive, Chadds Ford, PA 19317

(US).

(72) Inventors; and

(84)

(75) Inventors/Applicants (for US only): KAO, Huai-Hung

[US/US]; 137 Colony Lane, Syosset, NY 11791 (US).
SMITH-CARLISS, Richard [US/US]; 621 Cricklewood
Road, Wilmington, DE 19807 (US). MCCALL, Troy
[US/US]; 8861 Three Chimneys Drive East, Germantown,
TN 38138 (US). LEE, David [/US]; 3209 Swarthmore
Road, Wilmington, DE 19807 (US).

Agents: DONATIELLO, Guy, T. et al.; Schnader Harri-
son Segal & Lewis LLP, 1600 Market Street, Suite 3600,
Philadelphia, PA 19103 (US).

Designated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR,BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR, HU, ID, IL,, IN, IS, JP, KE, KG, KP, KR, KZ, L.C,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ,NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG,
SL, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ,
VN, YU, ZA, 7ZM, ZW.

Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,

[Continued on next page]

(54) Title: PARENTERAL ADMINISTRATION OF 6-HYDROXY-OXYMORPHONE FOR USE AS AN ANALGESIC

PK Profile for 8-OH-Oxymorphone with PID Scares

Pain Intensity Difference (VAS)

Time (Hour)

* Pain Intensity Difference
o 6-OH-Oxymorphone Plasma Concentrations

[—1.0
-0.9
0.8 E
0.7 2
0.6 J;‘cg’
+0.5 é&
04 &
1 o
-0.3 %::
-0.2 [{=]
80 0.1
- 0.0
8 10 12

(57) Abstract: In a method of treating pain a patient is administered a pharmaceutical composition of 6-hydroxy oxymorphone in an
amount sufficient to induce analgesia. In one embodiment,the pharmaceutical composition is administered parenterally, preferably
by injection and intravenous drip. To achieve the desired analgesic effect, blood plasma levels of 6-hydroxy oxymorphone are raised
to at least approximately 0.05 ng/mL during treatment. Administration of compositions containing 6-hidroxy oxymorphone, and one
or more carriers, diluents, and excipients in an amount sufficient to induce analgesia is also contemplated.



WO 03/004031

ATV 00O A

ES, HI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, SK,
TR), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

Published:
—  with international search report

—  before the expiration of the time limit for amending the

claims and to be republished in the event of receipt of
amendments

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.



10

15

20

25

30

WO 03/004031 PCT/US02/21398

PARENTERAL ADMINISTRATION OF 6-HYDROXY-OXYMORPHONE
FOR USE AS AN ANALGESIC

This application relates to provisional patent application serial nos. 60/329,445
filed October 15, 2001, 60/329,432 filed October 15, 2001, 60/303,357 filed July 6,
2001, and 60/329,444 filed October 15, 2001.

Background
Field of Invention
The invention relates to methods for alleviating pain. More particularly, the
invention relates to methods for alleviating pain by administering 6-hydroxy
oxymorphone. Most particularly, the invention relates to methods of inducing analgesia

by increasing blood plasma levels of 6-hydroxy oxymorphone.

Summary of the Invention

The present invention provides methods for treating pain by administration of a
pharmaceutical composition comprising 6-hydroxy oxymorphone in an amount sufficient
to induce analgesia. In one embodiment, the pharmaceutical composition is administered
parenterally, preferably by injection and intravenous drip. To achieve the desired
analgesic effect, blood plasma levels of 6-hydroxy oxymorphone are raised to at least
approximately 0.05 ng/mL. Methods for administering compositions comprising 6-
hydroxy oxymorphone, and one or more carriers, dﬂuents, and excipients in an amount

sufficient to induce analgesia are also provided.

Brief Description of the Drawings
Fig. 1 is a pharmacokinetic profile for 6-hydroxy oxymorphone with PID scores.
Fig. 2 is a pharmacokinetic profile for oxymorphone with PID scores.
Fig. 3 is a pharmacokinetic profile for 6-hydrc;xy oxymorphone with categorical
pain scores.

Fig. 4 is a pharmacokinetic profile for oxymorphone with categorical pain scores.
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Detailed Description

The methods described herein provide for the direct administration of a
pharmaceutical composition containing 6-hydroxy oxymorphone as an active ingredient.
In a preferred embodiment the composition comprising 6-hydroxy oxymorphone alone
(excepting, of course, carriers, diluents, and other excipients), In other embodiments, 6-
hydorxy oxymorphone may be combined with other opioids or other pharmaceutical
agents. For example compositions comprising both 6-hydroxy oxymorphone and its
parent, oxymorphone.

In separate studies, blood plasma levels and indications of pain relief were (
recorded over a 12 hour period. Figs. 1-4 show graphical representation of the data
combining the two studies such that the effect of blood plasma levels on pain can be
evaluated.

The administration of oxymorphone yields blood plasma levels of oxymorphone
and one of its metabolites, 6-hydroxy oxymorphone. Oxymorphone levels peak within 2
hours, fall slightly, and plateau. Interestingly, the level spikes again at 4-6 hours from
administration. After this time, oxymorphone levels again drop and eventually fall to
levels near the earlier plateau.

4 Like oxymorphone, 6-hydroxy oxymorphone blood plasma levels peak within 2
hours after administration. After the initial peak, however, a more or less steady decline
in the 6-hydroxy oxymorphone’s plasma levels is observed.

Comparing these levels to the pain profiles, a correlation between the 6-hydroxy
oxymorphone blood plasma levels and pain relief can be seen. The pain levels nearly
mirror the 6-hydroxy oxymorphone levels, with substantial rises in relief near the spikes
associated with oxymorphone blood levels. Thus, pain relief can be achieved through
administration of 6-hydroxy oxymorphone alone. ' .

In addition to the pharmacokinetic studies, binding studies have been conducted to
compare the binding affinity of 6-hydroxy oxymorphone to that of oxymorphone. The
results are reported in TABLE 1. These results clearly indicate that 6-hydroxy
oxymorphone has great binding affinity for the 3, x and p, receptor cites, comparable to
the binding affinity of its parent. The inventors believe that by virtue of this binding
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affinity, 6-hydroxy oxymorphone has similar analgesic effects to its parent,

oxymorphone.
TABLE 1: ASSAY REPORT
6-HYDROXY OXYMORPHONE
OXYMORPHONE
10nm 10pm 10nm 10pm
1.0E-8 |1.0E-5 1.0 E-8 1.0 E-5
Opiate, Delta | -4.12% | 90.48% -18.26% 89.03%
1
Opiate, Delta | 7.19% | 55.45% 7.76% 72.74%
2 (Human‘
Recombinant)
Opiate, 245% | 62.47% 10.35% 89.41%
Kappa
(Human
Recombinant)
Opiate, Mu 63.16% | 99.91% 85.42% 100.39%
(Human
Recombinant)

Accordingly, methods of administering the metabolite, 6-hydroxy oxymorphone,
directly have been developed. It is believed that the  isomer has greater efficacy in the
treatment of pain, but this disclosure is not limited to use of that isomer alone.
Pharmaceutical compositions containing either 6-a-hydroxy oxymorphone, 6-f-hydroxy
oxymorphone, or mixtures thereof can be used in the invention.

Parenteral administration of 6-hydroxy oxymorphone ensures immediate release
into the blood stream and the quickest route to pain relief. Administration of a
composition containing 6-hydroxy oxymorphone by injection, IV drip, or other means is
most effective. Regardless of the actual route of administration, an amount of 6-hydroxy

oxymorphone sufficient to induce analgesia will be supplied. Blood plasma levels of 6-

3



10

15

WO 03/004031 PCT/US02/21398
hydroxy oxymorphone must be raised to levels sufficient to induce the desired level of
analgesia.

The amount administered will be dependent upon normal criteria such as patient
weight, intensity of pain, and other factors. Based on the pharmacokinetic studies blood
plasma levels around at least 0.05 ng/mL will provide some analgesia. The upper plasma
level limit will be ultimately established by safety concerns. Over-dosing of any opioid,
including 6-hydroxy oxymorphone, can lead to respiratory failure and other undesirable
side effects, and can even result in death. Preferably, the blood plasma level of 6-
hydroxy oxymorphone will be raised to at least 0.075 ng/mL. Subsequent doses may be
required to maintain these blood levels.

The preferred administration is of 6-hydroxy oxymorphone with appropriate
carriers and excipients as will be readily apparent to those skilled in the art. The
resulting blood plasma in these preferred administrations will therefore be substantially
free of oxymorphone.

The above description encompasses some preferred embodiments of the invention.
This disclosure is merely illustrative in nature and is not intended to limit the following

claims.
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CLAIMS
What is claimed is:
1. A method of treating pain comprising:
administering parenterally to a patient a pharmaceutical composition

comprising 6-hydroxy oxymorphone in an amount sufficient to induce analgesia.

2. The method of claim 1 wherein said pharmaceutical composition is administered

by injection or IV drip.

3. The method of claim 1 wherein said administration is sufficient to raise blood

plasma levels of 6-hydroxy oxymorphone to at least about 0.05 ng/mL.

4. The method of claim 1 wherein said administration is sufficient to raise blood

plasma levels of 6-hydroxy oxymorphone to at least about 0.075 ng/mL.

5. A method of treating pain comprising about parenterally administering to a patient
a pharmaceutical composition comprising 6-hydroxy oxymorphone, and one or more

carriers, diluents, and excipients in an amount sufficient to induce analgesia.

6. A pharmaceutical comprising 6-hydroxy oxymorphone in a solution for parenteral

delivery to animals, including humans.

7. A method of treating pain comprising:
parenterally administering to a patient a pharmaceutical composition comprising
6-hydroxy oxymorphone and oxymorphone in an amount sufficient to induce

analgesia.
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