Innovation, Sciences et
Développement économique Canada

Office de la Propriété Intellectuelle du Canada

i+l

Innovation, Science and
Economic Development Canada

Canadian Intellectual Property Office

CA 2683890 C 2020/01/07

anen 2 683 890

12 BREVET CANADIEN
CANADIAN PATENT
13 C

(86) Date de dépo6t PCT/PCT Filing Date: 2008/04/10

(87) Date publication PCT/PCT Publication Date: 2008/10/23
(45) Date de délivrance/lssue Date: 2020/01/07

(85) Entrée phase nationale/National Entry: 2009/10/09

(86) N° demande PCT/PCT Application No.: US 2008/059949
(87) N° publication PCT/PCT Publication No.: 2008/127996
(30) Priorité/Priority: 2007/04/13 (US60/911,773)

(51) CLInt./Int.Cl. A67K 38/10(2006.01),
A61P 35/00(2006.01)

(72) Inventeurs/Inventors:
GULATI, ANIL, US;
GURU, REDDY, US;
LENAZ, LUIGI, US

(73) Propriétaires/Owners:
SPECTRUM PHARMACEUTICALS, INC., US;
THE BOARD OF TRUSTEES OF THE UNIVERSITY OF
ILLINOIS, US

(74) Agent: SMART & BIGGAR LLP

(54) Titre : PROCEDES ET COMPOSITIONS SUSCEPTIBLES DE CONTRIBUER AU TRAITEMENT DE CANCERS
(54) Title: METHODS AND COMPOSITIONS FOR CONTRIBUTING TO THE TREATMENT OF CANCERS

Effect of IRL-1620 on the efficacy of cisplatin (CIS)
in avarian tumor bearing athymic mice

270

-0 Saline
240 -u- |RL-1620 (3 nmollkg)

- Saline + CIS 2.5 mglkg
——IRL-1620 + CIS 2.5 mg/kg

210 -

180 A

180 -

120

20 -

60 4

Tumor volume mm® (Mearn + SEM)

30 {

(57) Abrégé/Abstract:

13 16 19 22

Days

Methods and compositions for contributing to the treatment of cancers, especially ovarian tumors, are disclosed. The methods and
compositions utilize an endothelin B agonist (ETy) to enhance the delivery and resulting efficacy of chemotherapeutic agent(s)

(e.g., cisplatin and/or cyclophosphamide).

50 rue Victoria

¢ Place du Portage 1 ® Gatineau, (Québec) KI1AOC9 e www.opic.ic.gc.ca
50 Victoria Street e Place du Portage 1 ® Gatineau, Quebec

vl

Canada

K1A 0C9 e www.cipo.ic.gc.ca



20087127996 A1 I} N0 00 00O A

CA 02683890 2009-10-09

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

(19) World Intellectual Property Organization ‘, | [.

) IO O T OO0 O

International Bureau

(43) International Publication Date
23 October 2008 (23.10.2008)

(10) International Publication Number

WO 2008/127996 Al

(51) International Patent Classification:

AG61K 31/337 (2006.01) AG6IK 38/20 (2006.01)
AG6IK 31/513 (2006.01) AGIK 45/06 (2006.01)
AG6IK 31/704 (2006.01) AG6IP 35/00 (2006.01)
AGIK 38/03 (2006.01) AG6IK 31/675 (2006.01)
AG6IK 38/10 (2006.01) AGIK 33/24 (2006.01)

AGIK 38/16 (2006.01)

(21) International Application Number:
PCT/US2008/059949

(22) International Filing Date: 10 April 2008 (10.04.2008)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

60/911,773 13 April 2007 (13.04.2007) US

(63) Related by continuation (CON) or continuation-in-part
(CIP) to earlier application:
UsS
Filed on

60/911,773 (CIP)
13 April 2007 (13.04.2007)

(71) Applicants (for all designated States except US): SPEC-
TRUM PAHRMACEUTICALS, INC. [US/US]; 157

(72)
(75)

(74)

(81)

Technology Drive, Irvine, CA 92618 (US). THE BOARD
OF TRUSTEES OF THE UNIVERSITY OF ILLI-
NOIS [US/US]; 352 Administration Building, 506 South
Wright Street, Urbana, IL. 61801 (US).

Inventors; and

Inventors/Applicants (for US only): GULATI, Anil
[US/US]; 1929 Lisson Road, Naperville, II. 60665 (US).
GURU, Reddy [US/US]; 120 Arden, Irvine, CA 92620
(US). LENAZ, Luigi [US/US]; 11 Planetree Court, New-
ton, PA 18940 (US).

Agents: CULLMAN, Louis, C. et al.; Kirkpatrick &
Lockhart Preston Gates Ellis LLP, 1900 Main Street, Sixth
Floor, Irvine, CA 92614-7319 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AOQ, AT, AU, AZ,BA, BB, BG, BH, BR, BW, BY, BZ, CA,
CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE,
EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID,
1L, IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC,
LK, LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN,
MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH,
PL, PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, SV,
SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US (patent), UZ,
VC, VN, ZA, 7ZM, ZW.

[Continued on next page]

(54) Title: METHODS AND COMPOSITIONS FOR CONTRIBUTING TO THE TREATMENT OF CANCERS

Fig.1

Effect of IRL-1620 on the efficacy of cisplatin (CIS)
in avarian tumor bearing athymic mice

270 -

-0 Saline
—-#-|RL~1620 (3 nmol/kg)

—— Saline + CIS 2.5 mg/kg
-~ IRL-1620 + CIS 2.5 mg/kg

240 -

210 -

180 -

150

120

Tumor volume mm® (Mean * SEM)

10

13 16 19 22

Days

O (57) Abstract: Methods and compositions for contributing to the treatment of cancers, especially ovarian tumors, are disclosed. The
methods and compositions utilize an endothelin B agonist (ETg) to enhance the delivery and resulting efficacy of chemotherapeutic

=

agent(s) (e.g., cisplatin and/or cyclophosphamide).



CA 02683890 2009-10-09

WO 20087127996 A1 | NI DA 00 00001000 000 0 0

(84) Designated States (unless otherwise indicated, for every NO, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG,
kind of regional protection available): ARTPO (BW, GH, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, Published:
FR, GB, GR,HR,HU, IE, IS, IT, LT, LU, LV, MC, MT,NL, —  with international search report



CA 02683890 2013-04-09

51432-75

METHODS AND COMPOSITIONS FOR CONTRIBUTING TO THE TREATMENT
OF CANCERS

[0001]

FIELD OF INVENTION
[0002] The present invention. relates to methods and compositions for the
treatment of cancers, including solid tumors, with an endothelin agonist and at least
one chemotherapeutic agent such as cyclophosphamide or cisplatin.

BACKGROUND OF INVENTION

[0003] Chemotherapy with most anticancer agents is complicated by limitations,
such as low therapeutic index and host tissue toxicity, which leads to life-threatening
situations and decreases the quality of life for many patients. Lack of efficacy and
significant potential side effects of standard chemotherapy regimens are driving the
search for novel approaches to anticancer therapy. One approach to increase the
effectiveness of existing anticancer drugs for cancer treatment is to increase the
uptake of drugs into the tumor thereby increasing the therapeutic tumor
concentration. ‘

[0004] Successful treatment of cancers, including solid tumors, remains an
unfulfilled medical goal, despite increased understanding of the molecular biology of
tumor cells and the availability of an increased number of potential therapeutic
agents. For example, ovarian cancer is the fifth leading cause of cancer deaths in
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women, the leading cause of death from gynecological malignancy, and the second
most commonly diagnosed gynecologic malignancy.

[0005] One problem in the treatment of cancers is that an effective dose of a
wide variety of potential chemotherapeutic agents is restricted by these agents’ non-
selective, highly toxic effect on normal tissues. As a result, many patients suffer
from the side effects of chemotherapy without reaping the benefits of the treatment.
For example, the chemotherapeutic agents cyclophosphamide and cisplatin inhibit
cellular proliferation and induces apoptosis of tumor cells. The clinical utility of
cyclophosphamide and cisplatin have been hampered, however, by dose limiting
toxicities. Thus, there is a necessity to develop more specific and less toxic cancer
therapies.

[0006] Targeted delivery of chemotherapeutic agents to tumors could have the
advantage of enhancing the benefit of chemotherapeutic agents while minimizing
their systemic toxic effects. Such targeted delivery could also serve to lower the
required dose of chemotherapeutic agents thus potentially reducing the
unacceptable adverse effects of these agents. One possible way to achieve
targeted delivery of chemotherapeutic agents is to utilize the distinctive features of

tumor vasculature.

[0007] Tumors greater than a few millimeters in size require a constant nutrient
supply, and, therefore, develop their own vascular bed and blood flow (Folkman,
Cancer Res, 46:467 (1986)). Without constant nourishment from these developing
blood vessels, the tumors become hypoxic and subsequently die. Recruitment of

new vasculature from preexisting blood vessels is termed "angiogenesis."

[0008] During angiogenesis, tumor blood vessels develop substantially differently
from normal vasculature, and have different properties. Single layered epithelial
cells are the first hastily formed tumor blood vessels. These newly formed tumor
blood vessels do not have a smooth muscle layer or innervation. Tumors also
incorporate mature blood vessels that possess all their autoregulatory functions.
Mattsson et al., Tumor Blood Circulation, CRC Press, Boca Raton, pg. 129 (1979);
Reinhold, Tumor Blood Circulation, CRC Press, Boca Raton, pg. 115 (1979);
Warren, Tumor Blood Circulation, CRC Press, Boca Raton, pg. 26 (1979).
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[0009] Vascular tone (the degree to which blood vessels are dilated or
constricted) is governed by a host of endogenous factors including H*, K*, Ca?*, pOx,
pCO, and nitric oxide (NO), as well as other regulatory substances such as
endothelin (ET-1). Secombe et al., Landes, Austin, pg. 40 (1994); Luscher et al.,
The endothelium: modulator of cardiovascular function, CRC Press, Boca Raton, pg.
61 (1990). ET-1 contributes significantly to regulating vascular tone (Yanagisawa et
al., Nature, 332:411 (1988)) and investigators have shown an increase in ET1 and
ETs receptor expression in solid tumors including breast carcinomas. Alanen et al.,
Histopathology, 36:161 (2000); Nelson et al., Cancer Res, 56:663 (1996); Kar et al.,
Biochem Biophys Res Commun 216:514 (1995); Pagotto et al., J Clin Invest,
96:2017 (1995); Yamashita et al,, Cancer Res, 52:4046 (1992); Yamashita et al.,
Res Commun Chem Pathol Pharmacol, 74:363 (1991). Further, stimulation of ETg
receptors causes an increase in blood supply to tumors through vasodilation of
tumor blood vessels. The present disclosure takes advantage of this fact by using
ETg receptor agonists to selectively increase blood flow to tumors to enhance the

targeted delivery of chemotherapeutic agents

SUMMARY OF INVENTION
[0010] The present disclosure is related to selectively-increasing the uptake of
anticancer agents such as cyclophosphamide and cisplatin, into tumors such as
ovarian tumors by administering an ETg agonist with at least one anti-cancer agent.
A treatment regimen in accordance with the present invention reduces tumor

volume, such as ovarian tumor volume, in animals.

[0011] The methods of the present invention contribute to the treatment of
cancer. The methods include administering to an animal in need of treatment, at
least one endothelin B (ETg) agonist and at least one chemotherapeutic agent. The
cancers treatable in accordance with the present invention include, but are not
limited to, solid tumors like ovarian tumors, colon tumors, Kaposi's sarcoma, breast
tumors, melanomas, prostate tumors, meningiomas, liver tumors, breast phyllode
tumors, brain tumors, neck tumors, lung tumors, and combinations of tumors. The
methods of the present invention include mechanisms whereby the ETg agonist

selectively increases the blood supply to the tumor thereby increasing the delivery of
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chemotherapeutic agent(s) to the tumor. The ETg agonist and the chemotherapeutic
agents may be administered substantially simultaneously (e.g. as a single
composition) or sequentially (e.g. the chemotherapeutic agent is administered prior to

the ETg agonist or vice versa).

[0012] The present invention is also directed to compositions having at least
one chemotherapeutic agent, at least one ETg agonist, and, optionally, at least one
pharmaceutically acceptable excipient. The ETg agonist(s) and chemotherapeutic

agent(s) may be part of the same composition, are provided as separate

compositions, or both.

[0013] ETg agonists suitable for use in either the methods or the compositions
of the present invention include, but are not limited to, ET-1, ET-2, ET-3, BQ3020,
IRL1620 (N-SUC-[GIU®, Ala'" "5|ET-1 (8-21)), sarafotoxin 56¢, [Ala" > """ "*JET-1, and

combinations. IRL-1620 is a preferred ETg agonist.

[0014] Chemotherapeutic agents suitable for use in either the methods or the
compositions of the present invention include, but are not limited to, adriamycin,
camptothecin, carboplatin, cisplatin, cyclophosphamide, daunorubicin, doxorubicin,
alpha interferon, beta interferon, gamma interferon, interieukin 2, irinotecan,
docetaxel, paclitaxel, topotecan, 5-fluorouracil, and combinations. Cisplatin,

cyclophosphamide, and their combination are preferred chemotherapeutic agents.

[0014a] In one use aspect, the invention relates to use of an endothelin B (ETg)
receptor agonist in combination with a chemotherapeutic agent for the treatment of
an ovarian tumor wherein the ETg receptor agonist is IRL-1620, wherein said
chemotherapeutic agent is cisplatin, cyclophosphamide, or a combination thereof.

[0014b] In one composition aspect, the invention relates to a composition for
use in the treatment of an ovarian cancer comprising at least one chemotherapeutic
agent, an IRL-1620, and an optional excipient, wherein said chemotherapeutic agent

is cisplatin, cyclophosphamide, or a combination thereof.

CA 2683890 2017-09-21
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[0014c] In one kit aspect, the invention relates to a kit comprising a composition
comprising IRL-1620 and an excipient and instructional information directing the
administration of said composition comprising said IRL-1620 in combination with a
chemotherapeutic agent to treat an ovarian tumor, wherein the kit further comprises a
composition comprising a chemotherapeutic agent and an excipient, wherein said

chemotherapeutic agent is cisplatin, cyclophosphamide, or a combination thereof.

[0014d] In a further use aspect, the invention relates to use of an endothelin B
(ETg) receptor agonist in the manufacture of a medicament to be used in conjunction
with a chemotherapeutic agent for the treatment of an ovarian tumor wherein said
(ETg) receptor agonist is IRL-1620, wherein said chemotherapeutic agent is cisplatin,

cyclophosphamide, or a combination thereof.
BRIEF DESCRIPTION OF THE DRAWINGS

[0015] Figure 1 depicts the tumor volume of ovarian tumor mice (N=6)
separately given saline, IRL-1620 (3 nmol/kg), saline + cisplatin (2.5 mg/kg), or
[RL-1620 (3 nmol/kg) + cisplatin (2.5 mg/kg) once every three days for a total of 4

doses;

[0016] Figure 2 depicts the body weight of ovarian tumor mice (N=6)
separately given saline, IRL-1620 (3 nmol/kg), saline + cisplatin (2.5 mg/kg), or
IRL-1620 (3 nmolrkg) + cisplatin (2.5 mg/kg) once every three days for a total
of 4 doses;

[0017] Figure 3 depicts the tumor volume of ovarian tumor mice (N=6)
separately given saline, IRL-1620 (3 nmol/kg), saline + cyclophosphamide

(75 mg/kg), or IRL-1620 (3 nmol/kg) + cyclophosphamide (75 mg/kg) once every
three days for a total of 4 doses; and,

4a

CA 2683890 2017-09-21
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[0018] Figure 4 depicts the body weight of ovarian tumor mice (N=6) separately
given saline, IRL-1620 (3 nmol/kg), saline + cyclophosphamide (75 mg/kg), or IRL-
1620 (3 nmol/kg) + cyclophosphamide (75 mg/kg) once every three days for a total

of 4 doses.

DETAILED DESCRIPTION OF THE INVENTION

[0019] The methods of the present invention contribute to the treatment of
cancer. In one embodiment, the present disclosure relates to a method of
contributing to the treatment of cancer comprising administering an endothelin B
(ETg) agonist and at least one chemotherapeutic agent.

[0020] As used herein, the terms “treat”, "treatment" and “contributing to the
treatment of” shall mean preventing, retarding the progression or growth of,
shrinking, or eliminating a cancer including a solid tumor. As such, these terms

include both medical therapeutic and/or prophylactic administration, as appropriate.

[0021] Most chemotherapeutic agents have cytotoxic properties that are targeted
to destroy cancer cells, but in the process inflict considerable damage to the body's
normal physiological systems. It would be of great advantage, therefore, to
selectively deliver chemotherapeutic agents to solid tumors thus helping to avoid
these negative effects of cancer treatment.

[0022] The angioarchitecture of tumor blood vessels is different from that of
normal blood vessels. Carmeliet & Jain, Nature, 407:249 (2000). Therefore, the
vascular reactivity of tumors differs from that of normal tissue. For example, the
administration of nitric oxide donors, nicotinamide and bradykinin agonists modulate
blood flow to tumors. Jordan et al., Int J Radiat Oncol Biol Phys, 48:565 (2000);
Fukumura et al., Am J Pathol, 150:713 (1997); Hirst et al., Br J Radiol, 67: 795
(1994).

[0023] Endothelin is a vasoactive substance that modulates blood flow and is
present in large concentrations in breast carcinoma tissues compared to normal
breast tissue (specifically, endothelin can be present in an amount of about 12 pg/mg
in breast carcinoma tissues as compared to about 0.12 pg/mg in normal breast
tissue). Kojima et al., Surg Oncol, 4(6):309 (1995); Kurbel et al., Med Hypotheses,
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52(4):329 (1999); Patel et al., Mol Cell Endocrinol, 126(2):143 (1997); Yamashita et
al., Cancer Res, 52(14):4046 (1992); Yamashita et al., Res Commun Chem Pathol
Pharmacol, 74(3):363 (1991). Endothelins are a family of cyclic peptides with 21
amino acids, comprising three isoforms in mammals, ET-1, ET-2 and ET-3. Inoue et
al., Proc Natl Acad Sci USA 86:2863 (1989); Yanagisawa ef al., Nature, 332:411
(1988). Endothelins exert their effects by binding to two distinct cell surface
receptors, ET5p and ETg. The ETg receptor binds the three peptide isotypes with
equal affinity. In contrast, the ETa receptor binds ET-1 with higher affinity than the
other isoforms. Both receptors belong to the G protein-coupled receptor system and
mediate biological responses from a variety of stimuli, including growth factors,
vasoactive polypeptides, neurotransmitters and hormones. Masaki, J Cardiovasc
Pharmacol, 35:S3 (2000); Gulati, Preface. Adv Drug Deliv Rev, 40:129 (2000); Gulati
et al., Am J Physiol, 273:H827 (1997); Levin, N Engl J Med, 333:356 (1995). ETs
receptors, a focus of the present invention, are present on both endothelial cells
(ECs) and vascular smooth muscle cells (VSMCs) and are increased in breast
cancer tissue (including in invasive as well as in ductal and lobular breast carcinoma
tissue in humans) when compared to normal breast tissue. Wulfing et al., Oncol
Rep, 11:791 (2004); Wulfing et al., Clin Cancer Res, 9:4125 (2003); Alanen et al.,
Histopathology, 36(2):161 (2000). Endothelin acts on ETg receptors to produce
vascular dilation and increase blood flow to breast tumor tissue. ETg receptors
predominating on ECs, produce vasodilatation via the release of factors such as
prostacyclin and nitric oxide. de Nucci et al.,, Proc Natl Acad Sci USA, 85:9797
(1988). Because ET-1 produces an increase in blood flow to tumors by stimulating
ETs receptors, an ETg receptor agonist can be used to selectively increase blood
supply to tumors, thus increasing the targeted delivery and resulting efficacy of

chemotherapeutic agents.

[0024] ETs receptors have been shown in, for example and without limitation,
ovarian cancers, myofibroblasts, Kaposi's sarcoma tumor and intratumoral vessels,
breast cancers and melanomas. Bagnato et al., Am J Pathol, 158:841 (2001);
Alanen et al., Histopathology, 36(2):161 (2000); Bagnato et al., Cancer Res, 59:720
(1999); Kikuchi et al., Biochem Biophys Res Comm, 219:734 (1996). Therefore,
administration of an ETg receptor agonist in combination with a chemotherapeutic
agent can be used to contribute to the treatment of solid tumors, including, without
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limitation, ovarian cancer, colon carcinoma, Kapoli's sarcoma, breast cancer, and
melanomas.

[0025] ETg agonists useful in accordance with the present invention include,
without limitation, ET-1, ET-2, ET-3, BQ3020, IRL1620 (N-suc-[GIu®, Ala'""*]ET-1
(8-21)), sarafotoxin 56¢, [Ala" > " "*|ET-1, and combinations thereof. [Ala*"""?|ET-
1 is a linear analog of ET-1 in which the disulfide bridges have been removed by
substitution of Ala for Cys residues. Saeki et al., Biochem Biophys Res Commun,
179:286 (1991). BQ3020 and IRL1620 are truncated linear synthetic analogs of ET-1
and are the most widely used selective synthetic agonists. IRL-1620 is a linear ET-
analog whose structure is based on the carboxy terminal end of ET-1 and has
120,000 fold selectivity for the ETg receptors. Okada & Nishikibe, Cardiovasc Drug
Rev, 20:53 (2002); Douglas et al., Br J Pharmacol, 114:1529 (1995). IRL-1620 is a
highly selective and potent ETg agonist, with evidence being reported of its
selectivity for the ETg1 receptor subtype in preference over the ETgz subtype.
Brooks et al., J Cardiovasc Pharmacol, 26 Supp! 3:5322 (1995).

[0026] Chemotherapeutic agents useful in accordance with the present invention
include, for example and without limitation, alkylating agents, antimetabolites,
hormones and antagonists thereof, radioisotopes, antibodies, as well as natural
products, and combinations thereof. For example, an ETg agonist can be
administered with antibiotics, such as doxorubicin and other anthracycline analogs,
nitrogen mustards, such as, without limitation, cyclophosphamide, pyrimidine
analogs such as, without limitation, 5-fluorouracil, cisplatin, hydroxyurea, and its
natural and synthetic derivatives, and the like. As another example, in the case of
mixed tumors, such as adenocarcinoma of the breast, where the tumors include
gonadotropin-dependent and gonadotropin-independent cells, the ETg agonist can
be administered in conjunction with, without limitation, leuprolide or goserelin
(synthetic peptide analogs of LH-RH).  Additional non-limiting examples of
chemotherapeutic agents that can be used with the present invention include
cyclophosphamide, cisplatin, adriamycin, camptothecin, carboplatin, daunorubicin,
doxorubicin, interferon (alpha, beta, and/or gamma), interleukin 2, irinotecan,
docetaxel, paclitaxel, topotecan, and therapeutically effective analogs and

derivatives of the same.
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[0027] It is theorized, but not relied upon herein, that endothelin agonists
stimulate ETg receptors to dilate tumor blood vessels, thereby increasing blood flow
and the resultant delivery of chemotherapeutic agents to the tumor. The increased
blood perfusion of tumors caused by endothelin agonists also increases oxygenation
of the tissue. Improved oxygenation can enhance the therapeutic action of
chemotherapeutic agents. Endothelin also can have mitogenic properties. The
mitogenic actions of endothelin can help increase the action of chemotherapeutic
agents, when administered together. The mitogenic action of an endothelin agonist
can increase the action of chemotherapeutic agents by improving their incorporation

into dividing cells, thus increasing their efficacy.

[0028] Chemotherapy is frequently indicated as an adjuvant to surgery in the
treatment of a cancer. The goal of chemotherapy in the adjuvant setting is to reduce
the risk of recurrence and enhance disease-free survival when the primary tumor has
been controlled. Chemotherapy is utilized as a treatment adjuvant for a cancer,
frequently when the disease is metastatic. An ETg agonist, therefore, is particularly
useful before or following surgery in the treatment of a solid tumor in combination

with chemotherapy.

[0029] In another embodiment of the present method, the cancer is a solid
tumor. In another embodiment, the solid tumor is selected from the group consisting
of an ovarian tumor, a colon tumor, Kaposi’'s sarcoma, a breast tumor, a melanoma,
a prostate tumor, a meningioma, a liver tumor, a breast phyllode tumor, brain tumor,
neck tumor, lung tumor, and combinations thereof. In another embodiment, the solid

tumor is ovarian tumor.

[0030] In another embodiment, the ETg agonist is selected from the group
consisting of ET-1, ET-2, ET-3, BQ3020, IRL1620 (N-suc-[GIu®, Ala'""*]ET-1 (8-21)),
sarafotoxin 56¢, [Ala" * ' "JET-1, and combinations thereof. In another
embodiment, the ETg agonist is IRL-1620.

[0031] In another embodiment, the chemotherapeutic agent is selected from the
group consisting of adriamycin, camptothecin, carboplatin,  cisplatin,
cyclophosphamide, daunorubicin, alpha interferon, beta interferon, gamma

interferon, interleukin 2, irinotecan, docetaxel, paclitaxel, topotecan, 5-fluorouracil,
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and combinations thereof. In another embodiment, the chemotherapeutic agent is
cisplatin, cyclophosphamide, or a combination thereof.

[0032] In another embodiment, the increase in the blood supply to the tumor
increases the delivery of the chemotherapeutic agent to the solid tumor. In another
embodiment, the ETg agonist and the chemotherapeutic agent are administered
substantially simultaneously. In another embodiment, the ETg agonist and the
chemotherapeutic agent are administered as a single composition. In another
embodiment, the ETg agonist and the chemotherapeutic agent are administered
sequentially. The chemotherapeutic agent may be administered prior to the ETg
agonist or the ETg agonist may be administered prior the chemotherapeutic agent.

[0033] The present disclosure also relates to a composition comprising a
chemotherapeutic agent, and ETg agonist, and an optional excipient. The ETg
agonist and the chemotherapeutic agent are part of the same composition, are
provided as separate compositions, or both. The ETg agonist may be selected from
the group consisting of ET-1, ET-2, ET-3, BQ3020, IRL1620 (N-suc-[Glu®,
Ala""®IET-1 (8-21)), sarafotoxin 56c, [Ala" * ' "®JET-1, and combinations thereof.
The ETg agonist may be IRL-1620. The chemotherapeutic agent maybe selected
from the group consisting of adriamycin, camptothecin, carboplatin, cisplatin,
cyclophosphamide, daunorubicin, doxorubicin, alpha interferon, beta interferon,
gamma interferon, interleukin 2, irinotecan, docetaxel, paclitaxel, topotecan, 5-

fluorouracil, and combinations thereof.

[0034] In another embodiment, the chemotherapeutic agent is cisplatin,

cyclophosphamide, or a combination thereof and the ETg agonist is IRL-1620.

EXAMPLE

[0035] It surprisingly has been discovered that the administration of IRL-1620
and at least one anti-cancer agent selectively-increases the uptake of anticancer
agents, e.g. cyclophosphamide and cisplatin, into ovarian tumors. A treatment
regimen in accordance with the present invention reduces ovarian tumor volume in

animals.
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[0036] A preclinical efficacy study was conducted on the human ovarian tumor
model in mice. The tumor cells used were SK-OV3 cells purchased from ATCC.
The mice were 4—6 week old Athymic (nu+/nu+) female mice. The IRL-1620 was
intravenously-infused slowly (over 30 seconds). The IRL-1620 was obtained from
American Peptides, CA. The cyclophosphamide was obtained from Cadila
Pharmaceuticals, Ahmedabad (Batch No. GW-4005). The cisplatin also was
obtained from Cadila Pharmaceuticals, Anmedabad (Batch No. KL-5005).

[0037] A solid tumor was induced in each animal using 3 million viable SK-OV3
cells suspended in 200 ul of PBS per animal. After 10 days, when established
tumors of 100 mm?® in diameter were detectable, the mice randomly were divided
into six groups of 6 animals per group with each group receiving different treatments.
The treatment regimens were administered via the tail vein every third day for a total
of 4 doses. The groups were treated as follows: (1) tumor bearing mice received
saline (N=6); (2) tumor bearing mice received IRL-1620 (3 nmol/kg) (N=6); (3) tumor
bearing mice received vehicle (saline) + cyclophosphamide (75 mg/kg) (N=6); (4)
tumor bearing mice received IRL-1620 (3 nmol/kg) + cyclophosphamide (75 mg/kg)
(N=6); (5) tumor bearing mice received saline + cisplatin (2.5 mg/kg) (N=6); and, (6)
tumor bearing mice received IRL-1620 (3 nmol/kg) + cisplatin (2.5 mg/kg) (N=6).

[0038] The effect of these treatments on the tumor size was measured using a
digital caliper for a total of 12 days after drug administration. The mice were
monitored and weighed on every third day. The administered doses were half of the
maximum tolerated dose of cyclophosphamide and cisplatin for the human ovarian
xenograft model in nude mice reported in published literature (British Journal of
Cancer (2000) 83, 921-927). The animals were euthanized with pentobarbital 150-
200 mg/kg for each mouse. Progression, stasis, partial regression or complete
regression of tumor growth were measured by tumor load measurements with
calipers and was calculated using the following formula: (3.14/6) x larger diameter x

smaller diameter.

[0039] The results of the study are shown in the figures. Figure 1 depicts tumor
volume of ovarian tumor bearing mice given IRL-1620 (3 nmol/kg) and cisplatin (2.5
mg/kg). Six ovarian tumor bearing mice (N=6) were given saline, IRL-1620 (3
nmol/kg), saline + cisplatin (2.5 mg/kg), or IRL-1620 (3 nmol/kg) + cisplatin (2.5

10
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mg/kg). The dosing schedule was once every three days for a total of 4 doses.
Body weight and tumor volumes were measured on every third day through the 22nd
day. [IRL-1620/cisplatin treated mice showed more reduction in tumor volume

compared to saline/cisplatin treated mice.

[0040] Figure 2 depicts body weight of ovarian tumor bearing mice given IRL-
1620 (3 nmol/kg) and cisplatin (2.5 mg/kg). Six ovarian tumor bearing mice (N=6)
were given saline, IRL-1620 (3 nmol/kg), saline + cisplatin (2.5 mg/kg), or IRL-1620
(3 nmol/kg) + cisplatin (2.5 mg/kg). The dosing schedule was once every three days
for a total of 4 doses. Body weight and tumor volumes were measured on every
third day through the 22nd day. The body weight in all groups was similar.

[0041] Figure 3 depicts tumor volume of ovarian tumor bearing mice given IRL-
1620 (3 nmol/kg) and cyclophosphamide (75 mg/kg). Six ovarian tumor bearing
mice (N=6) were given saline, IRL-1620 (3 nmol/kg), saline + cyclophosphamide (75
mg/kg), or IRL-1620 (3 nmol/kg) + cyclophosphamide (75 mg/kg). The dosing
schedule was once every three days for a total of 4 doses. Body weight and tumor
volumes were measured on every third day through the 22nd day. IRL-
1620/cyclophosphamide treated mice showed more reduction in tumor volume

compared to saline/cyclophosphamide treated mice.

[0042] Figure 4 depicts body weight of ovarian tumor bearing mice given IRL-
1620 (3 nmol/kg) and cyclophosphamide (75 mg/kg). Six ovarian tumor bearing
mice (N=6) were given saline, IRL-1620 (3 nmol/kg), saline + cyclophosphamide (75
mg/kg), IRL-1620 (3 nmol/kg) + cyclophosphamide (75 mg/kg). Dosing schedule
was once every three days for a total of 4 doses. Body weight and tumor volumes
were measured on every third day through the 22nd day. The body weight in all the

groups was similar.

[0043] Based on these results, it is apparent that the administration of IRL-1620
alone with, inter alia, cyclophosphamide or cisplatin contributes to the treatment of
ovarian cancer tumors by reducing tumor size. There was a significant increase in
the tumor volume in saline only treated ovarian tumor bearing mice. In this study,
IRL-1620 alone did not significantly affect tumor volume when compared to controls.
Animals treated with saline/cisplatin showed a significant reduction in tumor volume.

However, IRL-1620/cisplatin treated mice showed a greater reduction in tumor
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volume than saline/cisplatin  treated mice. Animals treated with
saline/cyclophosphamide showed a significant reduction in tumor volume. However,
IRL-1620/cyclophosphamide treated mice showed a greater reduction in tumor

volume than saline/cyclophosphamide treated mice.

[0100] Pharmaceutical compositions containing the described active ingredients
are suitable for administration to humans or other mammals. Typically, the
pharmaceutical compositions are sterile, and contain no toxic, carcinogenic, or
mutagenic compounds that would cause an adverse reaction when administered.
Administration of the pharmaceutical composition can be performed before, during,
or after the onset of solid tumor growth.

[0101] A method of the present invention can be accomplished using active
ingredients as described above, or as a physiologically acceptable salt, derivative,
prodrug, or solvate thereof. The active ingredients can be administered as the neat

compound, or as a pharmaceutical composition containing either or both entities.

[0102] As used herein, the term "prodrug" shall mean compounds that transform
rapidly in vivo to a compound useful in the invention, for example, by hydrolysis. A
thorough discussion of prodrugs is provided in Higuchi et al., Prodrugs as Novel
Delivery Systems, Vol. 14, of the A.C.S.D. Symposium Series, and in Roche (ed.),
Bioreversible Carriers in Drug Design, American Pharmaceutical Association and
Pergamon Press, 1987.

[0103] The pharmaceutical compositions include those wherein the active
ingredients are administered in an effective amount to achieve their intended
purpose. More specifically, a "therapeutically effective amount” means an amount
effective to prevent development of, to eliminate, to retard the progression of, or to
reduce the size of a solid tumor. Determination of a therapeutically effective amount
is well within the capability of those skilled in the art, especially in light of the detailed
disclosure provided herein.

[0104] A "therapeutically effective dose" refers to that amount of the active
ingredients that results in achieving the desired effect. Toxicity and therapeutic
efficacy of such active ingredients can be determined by standard pharmaceutical

procedures in cell cultures or experimental animals, e.g., determining the LDs; (the
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dose lethal to 50% of the population) and the EDsp (the dose therapeutically effective
in 50% of the population). The dose ratio between toxic and therapeutic effects is the
therapeutic index, which is expressed as the ratio between LDsy and EDsg. A high
therapeutic index is preferred. The data obtained can be used in formulating a range
of dosage for use in humans. The dosage of the active ingredients preferably lies
within a range of circulating concentrations that include the EDso with little or no
toxicity. The dosage can vary within this range depending upon the dosage form

employed, and the route of administration utilized.

[0105] The exact formulation and dosage is determined by an individual
physician in view of the patient's condition. Dosage amount and interval can be
adjusted individually to provide levels of the active ingredients that are sufficient to
maintain therapeutic or prophylactic effects.

[0106] The amount of pharmaceutical composition administered can be
dependent on the subject being treated, on the subject's weight, the severity of the
affliction, the manner of administration, and the judgment of the prescribing

physician.

[0107] The active ingredients can be administered alone, or in admixture with a
pharmaceutical carrier selected with regard to the intended route of administration
and standard pharmaceutical practice. Pharmaceutical compositions for use in
accordance with the present invention thus can be formulated in a conventional
manner using one or more physiologically acceptable carriers comprising excipients
and auxiliaries that facilitate processing of the active ingredients into preparations

which can be used pharmaceutically.

[0108] As used herein, excipients may be pharmaceutically acceptable organic
or inorganic carrier substances suitable for parenteral, enteral or intranasal
application which do not deleteriously react with the active compounds and are not
deleterious to the recipient thereof. Suitable pharmaceutically acceptable carriers
include but are not limited to water, salt solutions, alcohol, vegetable oils,
polyethylene glycols, gelatin, lactose, amylose, magnesium stearate, talc, silicic acid,
viscous paraffin, perfume oil, fatty acid monoglycerides and diglycerides, petroethral
fatty acid esters, hydroxymethyl-cellulose, polyvinylpyrrolidone, etc. The
pharmaceutical preparations can be sterilized and if desired mixed with auxiliary
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agents, e.g., lubricants, preservatives, stabilizers, wetting agents, emulsifiers, salts
for influencing osmotic pressure, buffers, colorings, flavorings and/or aromatic

substances and the like which do not deleteriously react with the active compounds.

[0109] When a therapeutically effective amount of the active ingredients is
administered, the composition can be in the form of a pyrogen-free, parenterally
acceptable aqueous solution. The preparation of such parenterally acceptable
solutions, having due regard to pH, isotonicity, stability, and the like, is within the skill
in the art. A preferred composition for intravenous injection typically will contain an
isotonic vehicle although this characteristic is not required.

[0110] For veterinary use, the active ingredients are administered as a suitably
acceptable formulation in accordance with normal veterinary practice. The
veterinarian can readily determine the dosing regimen that is most appropriate for a

particular animal.

[0111] Various adaptations and modifications of the embodiments can be made
and used without departing from the scope and spirit of the present invention which
can be practiced other than as specifically described herein. The above description
is intended to be illustrative, and not restrictive. The scope of the present invention is

to be determined only by the claims.

[0044] The terms and expressions which have been employed herein are used
as terms of description and not of limitation, and there is no intention in the use of
such terms and expressions of excluding equivalents of the features shown and
described, or portions thereof, it being recognized that various modifications are
possible within the scope of the present invention claimed. Moreover, any one or
more features of any embodiment of the present invention can be combined with any
one or more other features of any other embodiment of the present invention, without

departing from the scope of the present invention.

[0045] Unless otherwise indicated, all numbers expressing quantities of
ingredients, properties such as molecular weight, reaction conditions, and so forth
used in the specification and claims are to be understood as being modified in all
instances by the term “about.” Accordingly, unless indicated to the contrary, the

numerical parameters set forth in the specification and attached claims are
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approximations that may vary depending upon the desired properties sought to be
obtained by the present invention. At the very least, and not as an attempt to limit
the application of the doctrine of equivalents to the scope of the claims, each
numerical parameter should at least be construed in light of the number of reported
significant digits and by applying ordinary rounding techniques. Notwithstanding that
the numerical ranges and parameters setting forth the broad scope of the invention
are approximations, the numerical values set forth in the specific examples are
reported as precisely as possible. Any numerical value, however, inherently
contains certain errors necessarily resulting from the standard deviation found in

their respective testing measurements.

[0046] The terms “a,” “an,” “the” and similar referents used in the context of
describing the invention (especially in the context of the following claims) are to be
construed to cover both the singular and the plural, unless otherwise indicated herein
or clearly contradicted by context. Recitation of ranges of values herein is merely
intended to serve as a shorthand method of referring individually to each separate
value falling within the range. Unless otherwise indicated herein, each individual
value is incorporated into the specification as if it were individually recited herein. All
methods described herein can be performed in any suitable order unless otherwise
indicated herein or otherwise clearly contradicted by context. The use of any and all
examples, or exemplary language (e.g., “such as”) provided herein is intended
merely to better illuminate the invention and does not pose a limitation on the scope
of the invention otherwise claimed. No language in the specification should be
construed as indicating any non-claimed element essential to the practice of the

invention.

[0047] Groupings of alternative elements or embodiments of the invention
disclosed herein are not to be construed as limitations. Each group member may be
referred to and claimed individually or in any combination with other members of the
group or other elements found herein. It is anticipated that one or more members of
a group may be included in, or deleted from, a group for reasons of convenience
and/or patentability. When any such inclusion or deletion occurs, the specification is
deemed to contain the group as modified thus fulfilling the written description of all

Markush groups used in the appended claims.
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[0048] Certain embodiments of this invention are described herein, including the
best mode known to the inventors for camying out the invention. Of course,
variations on these descrived embodiments will become apparent to those of
ordinary skill in the art upon reading the foregoing description. The inventor expects
skilled artisans to employ such variations as appropriate, and the inventors intend for
the invention to be practiced otherwise than speéiﬂcally described herein.
Accordingly, this invention includes all modifications and equivalents of the subject
matter recited in the claims appended hereto as permitted by applicable law.
Moreover, any combination. of the above-described elements in all possible
variations thereof is encompassed by the invention unless otherwise indicated herein
or otherwise clearly contradicted by context. .

[0049])  Furthermore, numerous references have been made to patents and
printed publications throughout this specification.

[0050] In closing, it is to be understood that the embodiments of the invention
disclosed herein are illustrative of the principles of the present invention. Other
modifications that may be employed are within the scope of the invention. Thus, by
way of example, but not of limitation, alternative configurations of the present
invention may be utilized in accordance with the teachings herein. Accordingly, the
present invention is not limited to that precisely as shown and described.
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CLAIMS:

1. Use of an endothelin B (ETg) receptor agonist in combination with a
chemotherapeutic agent for the treatment of an ovarian tumor wherein the ETg
receptor agonist is IRL-1620, wherein said chemotherapeutic agent is cisplatin,

cyclophosphamide, or a combination thereof.

2. The use according to claim 1, wherein said chemotherapeutic agent is
cisplatin.
3. The use according to claim 1, wherein said IRL-1620 selectively

increases blood supply to said ovarian tumor.

4. The use according to claim 3, wherein said increase in said blood
supply to said ovarian tumor increases the delivery of said chemotherapeutic agent to

said ovarian tumor.

5. The use according to claim 1, wherein said IRL-1620 and said

chemotherapeutic agent are for administration substantially simultaneously.

0. The use according to claim 5, wherein said IRL-1620 and said

chemotherapeutic agent are for administration as a single composition.

7. The use according to claim 1, wherein said IRL-1620 and said

chemotherapeutic agent are for administration sequentially.

8. The use according to claim 7, wherein said chemotherapeutic agent is

for administration prior to said IRL-1620.

9. The use according to claim 7, wherein said IRL-1620 is for

administration prior to said chemotherapeutic agent.

10. The use according to claim 1, wherein said chemotherapeutic agent is

cyclophosphamide.
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11. A compaosition for use in the treatment of an ovarian cancer comprising
at least one chemotherapeutic agent, an IRL-1620, and an optional excipient,
wherein said chemotherapeutic agent is cisplatin, cyclophosphamide, or a

combination thereof.

12. A kit comprising a composition comprising IRL-1620 and an excipient
and instructional information directing the administration of said composition
comprising said IRL-1620 in combination with a chemotherapeutic agent to treat an
ovarian tumor, wherein the kit further comprises a composition comprising a
chemotherapeutic agent and an excipient, wherein said chemotherapeutic agent is

cisplatin, cyclophosphamide, or a combination thereof.

13. The kit according to claim 12, wherein said IRL-1620 and said
chemotherapeutic agent are part of the same composition, are provided as separate

compositions, or both.

14. The kit according to claim 12, wherein said chemotherapeutic agent is
cisplatin.
15. The kit according to claim 12, wherein said chemotherapeutic agent is

cyclophosphamide.

16. Use of an endothelin B (ETg) receptor agonist in the manufacture of a
medicament to be used in conjunction with a chemotherapeutic agent for the
treatment of an ovarian tumor wherein said (ETg) receptor agonist is IRL-1620,
wherein said chemotherapeutic agent is cisplatin, cyclophosphamide, or a

combination thereof.

17. The use according to claim 16, wherein said chemotherapeutic agent is
gisplatin.
18. The use according to claim 16, wherein said chemotherapeutic agent is

cyclophosphamide.
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Fic. 1

Effect of IRL-1620 on the efficacy of cisplatin (CIS)
in ovarian tumor bearing athymic mice
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FiG. 2

Effect of IRL 1620 on the body weight of ovarian tumor
bearing mice admistered with CIS
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Fig.3

Effect of IRL 1620 on the efficacy of cyclophosphamide (CYP)
in ovarian tumor bearing athymic mice
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Fic. 4

Effect of IRL 1620 on the body weight of ovarian tumor
bearing mice admistered with CYP
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Effect of IRL-1620 on the efficacy of cisplatin (CIS)
in avarian tumor bearing athymic mice
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