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COMBINATIONS OF VASOACTIVE AGENTS AND THEIR USE IN
THE TREATMENT OF SEXUAL DYSFUNCTIONS

This invention relates to combinations of vasoactive substances which
are useful in the treatment of sexual dysfunctions associated with poor local
blood supply and/or insufficient lubrication.

Loss of erectile capacity in men is an event which adversely affects the
physical, emotional and social sphere of the sufferer. When this sexual
dysfunction arises, men come to expect yet another “failure” whenever they
have sexual intercourse, thus generating a particular state of mind which is
both cause and effect of a problem that was originally only physical.

As sexuality is an important means of communication between a couple,
deterioration of erectile potency leads to a build-up of emotional tension
between the two partners and a consequent deterioration in their relationship.
Loss or absence of erectile capacity and lubrication to various extents also
constitutes a serious problem in women, with adverse consequences on the
couple’s relationship. A variety of mediators and receptors are involved in the
tumescence of the male and female genital organs. Acetylcholine (Ach), for
example, is the best-known parasympathetic neurotransmitter. [n vitro, it
causes relaxation of smooth muscle striations previously contracted by
noradrenaline, and contraction of smooth muscle cell isolates. This suggests
that the main action of Ach is to contract the smooth muscles and determine
the release of a substance which causes cavernous relaxation. In addition to
Ach, the parasympathetic nerves also release other neurotransmitters,

including nitric oxide (NO), VIP and CGRP (calcitonin gene-related peptide).
Nitric oxide (NO) is synthesised from L-Arginine through the action of

the enzyme NOs (nitric oxide synthetase). The two sources of NO in the penis

CONFIRMATION COPY
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and clitoris are represented by the parasympathetic nerve endings and the
endothelium, synthesised by different NOs enzymes: nNOs (neuronal NOs),
which is present in the cytoplasm of the parasympathetic nerves, and eNOs
(endothelial NOs), found in the endothelium of the blood vessels and
trabecular tissue, which mainly seems to bond to the cell membranes.
Numerous experiments have demonstrated that stimulation of the
parasympathetic nerves leads to the release of NO as a result of direct action
by the nerve endings (reaction catalysed by nNOs) and indirect action
resulting from the effect of Ach, released by the parasympathetic nerves, on
the vascular endothelium, with stimulation of eNos. There is also evidence in
support of a tonic release of NO by the endothelium and the involvement of
partial oxygen pressure. In fact, periods when partial oxygen tension is low, as
in conditions of flaccidity, are associated with reduced NOs activity. Finally,
various studies have confirmed the ability of other substances, whose
physiological significance has not yet been established, to determine the
release of NO by the endothelium. The clinical evidence that NO plays a part
in the erection of the penis includes the observation that intracavernous
injection of NO-releasing substances can produce an erection in impotent men

as well as men with normal sexual potency.

The Ach released by the parasympathetic fibres bonds to muscarinic
receptors present on the endothelial cell membranes and the smooth muscle
cell membranes. In the endothelium, this bond promotes the activation of
eNOs with subsequent release of NO and inhibition of noradrenaline (NA).
Inhibition of NA release is essential to the physiology of the erection. NA,

released by the sympathetic nerve endings, bonds with ol-adrenergic
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membrane receptors (in the cavernous tissue, type o receptors outnumber type
B receptors by a ratio of 10:1), leading to an increase in the activity of
phospholipase C (PLC), which converts phosphatidylinositol (PIP) into
inositol triphosphate (IP3) and diacylglycerol (DAG). IP3 induces the release
of calcium ions from the sarcoplasmic reticulum, and DAG stimulates the
enzyme protein kinase C (PKC). This enzyme, by opening the L-type calcium
channels and closing the potassium channels, increases the intracytoplasmic
calcium concentration, leading to contraction of the smooth muscles.

The NO released by the parasympathetic nerve endings and the
endothelium is a lipophilic molecule, and therefore able to cross the smooth
muscle cell membrane.

Despite its short half-life (approx. 5 seconds), after reaching the cytoplasm
of the muscle cell it stimulates its receptor, the enzyme guanylate cyclase, to
convert guanosine triphosphate (GTP) into the second active messenger, cyclic
guanosine monophosphate (cGMP). The intracytoplasmic levels of cGMP are
controlled by the extent of the nitrergic stimulus and the catabolism rate of the
enzyme phosphodiesterase V (PDE). Once stimulated, cGMP activates the
enzyme protein kinase G (PK.G), which closes the L-type calcium channels and
opens the potassium channels. VIP, like the prostanoids (PGE1), mainly acts via
specific receptors on the surface of the smooth muscle cell, stimulating the
enzyme adenylate cyclase (a membrane enzyme). This enzyme converts ATP
into cyclic AMP (cAMP), which in turn causes a reduction in the intracellular
calcium concentration and relaxation of the smooth muscles.

It has now been discovered that by associating esculoside or visnadine,

icarin and derivatives or extracts which contain it, amentoflavone, dimers of

Gingko biloba, forskolin or purified extracts of Coleus forskolii, purified
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. :
extracts of plants of the genus Ipomea and esters of ximenynic acid, which
modify physiologically dulled or altered parameters, and exploiting the
synergic interactions between the active constituents, the functionality of the
genital organs can be restored very effectively.

This invention relates in particular to combinations of vasoactive
substances useful in the treatment of sexual dysfunctions associated with poor
local blood supply to the male and female sex organs.

The topical compositions according to the invention contain:

- esculoside or visnadine;

- forskolin or extracts containing it, or alternatively, purified

lipophilic extracts of plants of the genus Ipomea;

- esters of Ximenynic acid;
- optionally, at least one compound selected from a icarin or
derivatives or extracts thereof which contain it, amentoflavone, and

Gingko biloba dimeric flavones.

Visnadine is a coumarin mainly found in the seeds of Ammi visnaga, a
plant traditionally used to treat anginoid disorders. The compound has recently
been used in the pharmaceutical field as a coronary dilator. We have
demonstrated on various occasions that this compound, when applied
topically, has a strong vasokinetic action on the precapillary arteries and
arterioles, increasing the blood flow and tissue perfusion (EP 0418806). The
supply of arterial blood to the erectile tissues induces the start of the erection
and maintains it for as long as the compound is present in the tissues.
Visnadine also has an anti-phosphodiesterase activity useful to maintain the
cyclic nucleotides.

Esculoside, a coumarin glucoside present in many plants, such as

Aesculus hippocastanum, Fraxinus communis, etc., possesses a vasokinetic
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action and venotropic activity at both venous and arterial levels.

Icarin and its derivatives act on ¢cGMP phosphodiesterase V. High
levels of cGMP are required to maintain the erection in the male and female
genital organs and therefore the performance necessary for sexual intercourse.
Icarin derivatives include 7-hydroxyethyl-icarin or 7-aminoethyl-icarin, 7-
hydroxyethyl-3-0-ramnosyl-icarin, 7-aminoethyl-7-desgluco-3-ramnosyl-
icarin, 8-dihydro-icarin and its glucosides in 7 and 3, and 7-hydroxyethyl-7-
desgluco-icarin.

Amentoflavone is a biflavone present in modest amounts in numerous
plants, such as Gingko biloba, Brakeringea zanguebarica and Taxus sp. The
addition of amentoflavone is particularly useful in some formulations, and is
one of the subjects of this invention, because it acts as a very powerful
inhibitor of phosphodiesterase and on the release of oxytocin, which is a
known aphrodisiac at low doses.

Forskolin, and the extracts which contain it, is a known adenylate
cyclase agonist. A purified extract of Coleus forskolii is particularly preferred.

Extracts of plants of the genus Jpomea also possess a significant activity
on adenylate cyclase; the standardised lipophilic extracts of Ipomea
hederacea, Ipomea parassitica and Ipomea batatas are particularly preferred.

The formulations according to the invention improve sexual
performance, especially in women. For example, a combination in gel form
containing 1% esculoside, 0.2% forskolin and 1% ethyl ximenynate was
administered to a group of 10 female volunteers of child-bearing age. The
efficacy test, in which the blood flow parameters in the external genital organs
were instrumentally measured by a non-invasive method (Laser Doppler and
optical probe videocapillaroscopy), demonstrated that the blood flow
increased by up to 200% of the basal value; as regards subjective sensations,

the patients reported general well-being, and sexual excitement within half an
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6
hour. In men, application of the formulations according to the invention leads
to a rapid erection which is prolonged for as long as required to complete the
act of sexual intercourse.

The following examples illustrate the invention.

EXAMPLE 1

Esculoside 1.00 g
Ethyl ximeninate 2.00g
Coleus purified extract > 80% 020g
Polyethylene 400 10.00 g
Ethoxydiglycol (Transcutol - Gattefossé) 10.00 g
Caprylic/Capric PEG-6 glycerides 10.00 g
(Softigen 767 - Huls)

Sorbitol 10.00 g
Polysorbate 20 8.00g
Carbomer (Ultrez 10 - BF Goodrich) 1.00 g
Imidazolidinyl urea 030¢g
Xanthane gum (Keltrol TF - Kelco) 030 g
Methyl paraben 020 g
Disodium EDTA 0.10g
Hydroxytoluene butoxide 0.05¢g
10% sol. sodium hydroxide 2.00¢g
Perfume (Jenny - Dragoco) 001g

Water g.s.t0 100 g
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EXAMPLE 2

Visnadine

Ethyl ximeninate

Coleus purified extract > 80%
polyethylene 400

Ethoxydiglycol (Transcutol - Gattefossé)
Caprylic/Capric PEG-6 glycerides
(Softigen 767 - Huls)

Sorbitol

Polysorbate 20

Carbomer (Ultrez 10 - BF Goodrich)
Imidazolidinyl urea

Xanthane gum (Keltrol TF - Kelco)
Methyl paraben

Disodium EDTA

Hydroxytoluene butoxide

10% sol. sodium hydroxide

Perfume (Jenny - Dragoco)

Water

PCT/EP2004/007374

1.00 g
200 g
020g
10.00 g
10.00 g

10.00 g

10.00 g
8.00¢g
1.00 g
030g
030¢g
0.20g
0.10 g
0.05¢g
200 ¢g
0.01g

q.s.10 100 g
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EXAMPLE 3

Visnadine
7-hydroxyethyl-7-desgluco-icarin
Forskolin

Amentoflavone

Ethyl ximeninate

Polyethylene 400

Ethoxydiglycol (Transcutol - Gattefossé)

Caprylic/Capric PEG-6 glycerides
(Softigen 767 - Huls)
Sorbitol

Polysorbate 20

Carbomer (Ultrez 10 - BF Goodrich)
Imidazolidinyl urea

Xanthane gum (Keltrol TF - Kelco)
Methyl paraben

Disodium EDTA

Hydroxytoluene butoxide

10% sol. sodium hydroxide

Perfume (Jenny - Dragoco)

Water

PCT/EP2004/007374

1.00 g
1.00g
020¢g
020 g
2.00g
10.00 g
10.00 g

10.00 g

10.00 g
8.00¢g
1.00 g
030 g
030g
020¢g
0.10 g
0.05¢g
2.00¢g
001g

q.s.t0 100 g
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EXAMPLE 4

Esculoside 1.00 g
7-Hydroxyethyl-7desgluco-icarin 1.00 g
Ipomea hederacea lyophilic standardized extract 020¢g
Gingko biloba dimeric flavones 020¢g
Ethyl ximeninate 1.00 g
Polyethylene 400 10.00 g
Ethoxydiglycol (Transcutol - Gattefossé) 10.00 g
Caprylic/Capric PEG-6 glycerides 10.00 g
(Softigen 767 - Huls)

Sorbitol 10.00 g
Polysorbate 20 8.00¢g
Carbomer (Ultrez 10 - BF Goodrich) 1.00 g
Imidazolidinyl urea 030g
Xanthane gum (Keltrol TF - Kelco) 030¢g
Methyl paraben 020¢g
Disodium EDTA 0.10 g
Hydroxytoluene butoxide 0.05¢g
10% Sol. sodium hydroxide 200¢g
Perfume (Jenny - Dragoco) 001g

Water g.s.t0 100 g
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CLAIMS

t-i

[Sy

Topical compositions containing:

- esculoside or visnadine;

- forskolin or extracts containing it, or alternatively, purified
lipophilic extracts of plants of the genus Ipomea;

- esters of ximenynic acid;

- optionally, at least one compound selected from icarin or derivatives
or extracts thereof which contain it, amentoflavone, and Gingko
biloba dimeric flavones.

2. Compositions as claimed in claim 1, wherein icarin derivatives

comprise  7-hydroxyethyl-7-desgluco-icarin, = 7-hydroxyethyl-icarin, 7-

aminoethyl-icarin, 7-hydroxyethyl-3-0-rhamnosyl-icarin, 7-aminoethyl-3-

rhamnosyl-icarin, 8-dihydro-icarin or its glycosides in 7 and 3.

3. Compositions as claimed in claim 1, wherein Gingko biloba dimeric

flavones comprise amentoflavone.

4, Compositions as claimed in claim 1, wherein the ximenynic acid ester is

the ethyl ester.

5. Compositions as claimed in claim 1 containing Visnadine, Coleus

Jorskolii purified extract, ximenynic acid ethyl ester, lubricants and

anti-irritant excipients.

6. Compositions as claimed in claim 1 containing esculoside, Coleus

forskolii purified extract, ximenynic acid ethyl ester.

7. Compositions as claimed in claim 1 containing Visnadine, Forskolin e

ethyl ximenynate.

8. Compositions as claimed in claim 1 wherein the purified extracts of

Ipomea plants are selected from Ipomea hederacea, Ipomea parassitica,

Ipomea batatas.
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9. The use of a combination of:
- esculoside or visnadine;
- forskolin or extracts containing it, or alternatively, purified
lipophilic extracts of plants of the genus Ipomea;
5 - esters of ximenynic acid;
- optionally, at least one compound selected from a icarin or
derivatives or extracts thereof which contain it, amentoflavone, and
Gingko biloba dimeric flavones;
for the preparation of compositions for the topical treatment of sexual

10  dysfunctions.



INTERNATIONAL SEARCH REPORT

International Application No

/EP2004/007374

A. CLASSIFICATION OF SUBJECT MATTER

IPC 7 A61K35/78 A61P15/00

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC 7 A61K A61P

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (hame of data base and, where practical, search terms used)

EPO-Internal, WPI Data, PAJ, EMBASE, BIOSIS, CHEM ABS Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citation of document, with indication, where appropriate, of the relevant passages Relevant to ciaim No.

Y US 2003/008020 Al (HEATON JEREMY P W ET 1-9
AL) 9 January 2003 (2003-01-09)
paragraph ‘0014!; claim 3
paragraph ‘0026!

paragraph ‘0035!

Y US 2002/034557 A1 (CROSBY MARTIN G ET AL) 1-9
21 March 2002 (2002-03-21)
claims; examples

Y DREWES SIEGFRIED E ET AL: "Recent 1-9
findings on natural products with
erectile-dysfunction activity.”
PHYTOCHEMISTRY. APR 2003,

vol. 62, no. 7, April 2003 (2003-04),
pages 1019-1025, XP004410106

ISSN: 0031-9422

page 1022, column 2

Further documents are listed in the continuation of box C. Patent family members are listed in annex.

° Special categories of ciled documents : , . »
*T* later document published after the international filing date
or priority date and not in conflict with the application but

*A" document defining the general state of the art which is not
considered to be of particular relevance

'E" earlier document but published on or after the international
filing date

*L* document which may throw doubis on priosity claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

*Q" document referring to an oral disclosure, use, exhibition or
other means

*P* document published prior to the international filing date but
later than the priority date claimed

cited to understand the principle or theory underlying the
invention

*X* document of pasticular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive siep when the document is taken alone

*Y* document of particular relevance; the claimed invention
cannot be considered to involve an inventive siep when the
document is combined with one or more other such docu-—
m?rn']lts, rs1uch combination being obvious to a person skilled
in the art.

*&" document member of the same patent family

Date of the actual completion of the international search

26 November 2004

Date of mailing of the inlernational search report

09/12/2004

Name and mailing address of the ISA
European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk
Tel. (+31-70) 340-2040, Tx. 31 651 epo ni,
Fax: (+31-70) 340-3016

Authorized officer

Winger, R

Form PCT/ISA/210 (second sheet) (January 2004)

page 1 of 2




INTERNATIONAL SEARCH REPORT

Intarnational Application No

-~ /EP2004/007374

C.{Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

Y EP 0 304 603 A (INDENA SPA)
1 March 1989 (1989-~03-01)
page 2, line 1 - Tine 22
Y EP 0 418 806 A (INDENA SPA)
27 March 1991 (1991-03-27)
cited in the application
page 2, line 1 - Tine 51

Y EP 0 692 250 A (INDENA SPA)
17 January 1996 (1996-01-17)
claims

Y US 2002/013280 Al (XIN ZHONGCHENG)

31 January 2002 (2002-01-31)
paragraph €0008!

1-9

1-9

1-9

Form PCT/ISA/210 (continuation of second sheet) (January 2004)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

tional Application No

.../EP2004/007374
Patent document Publication Patent family Publication
cited in search report date member(s) date
UsS 2003008020 Al 09-01-2003 US 2002035067 Al 21-03-2002
us 6284763 Bl 04-09-2001
US 2004063719 Al 01-04-2004
AU 5403499 A 21-03~2000
CA 2340206 Al 09-03-2000
WO 0012110 A2 09-03-2000
EP 1235563 A2 04-09-2002
US 2002034557 Al 21-03-2002 US 2004202739 Al 14-10-2004
AU 7363601 A 08-01-2002
CA 2417552 Al 03-01-2002
EP 1328281 Al 23-07-2003
WO 0200240 AZ 03-01-2002
EP 0304603 A 01-03-1989 IT 1223290 B 19-09-1990
AT 81588 T 15-11-1992
DE 3875425 D1 26-11-1992
DE 3875425 T2 11-03-1993
EP 0304603 Al 01-03-1989
ES 2052645 T3 16-07-1994
GR 3006068 T3 21-06-1993
us 5104655 A 14-04-1992
EP 0418806 A 27-03-1991 IT 1233753 B 14-04-1992
AT 99542 T 15-01-1994
CA 2025855 Al 22-03-1991
DE 69005753 D1 17-02-1994
DE 69005753 T2 28-04-1994
EP 0418806 Al 27-03-1991
ES 2062240 T3 16-12-1994
HK 161095 A 20-10-1995
JP 2731976 B2 25-03-1998
JP 3145427 A 20-06-1991
KR 128057 Bl 01-04-1998
KR 132730 Bl 17-04-1998
us 5176919 A 05-01-1993
EP 0692250 A 17-01-1996 IT 1270602 B 07-05-1997
AT 218339 T 15-06-2002
AU 686381 B2 05-02-1998
AU 2491995 A 25-01-1996
CA 2153604 Al 13-01-1996
DE 69526882 D1 11-07-2002
DE 69526882 T2 02-01-2003
DK 692250 T3 30-09-2002
EP 0692250 A2 17-01-1996
ES 2177593 T3 16-12-2002
HK 1011617 Al 11-10-2002
JP 8169896 A 02-07-1996
KR 255527 Bl 01-05-2000
KR 257228 Bl 15-05-2000
PT 692250 T 30-09-2002
SG 44320 Al 19-12-1997
us 5679358 A 21-10-1997
US 2002013280 Al 31-01-2002 US 2003153515 Al 14-08-2003

Form PCT/ISA/210 (patent family annex) (January 2004)




	Abstract
	Bibliographic
	Description
	Claims
	Search_Report

