(12) (19) (CA) Dem ande-Application

oy . u \.‘I n .\;\ 0::::':.\":; = :“ I
. AR 325‘:’:5.?’;515?5: AN R
™ - \.' , -'.'ﬂ- . - -
OFFICE DE LA PROPRIETE . N Y CANADIAN INTELLECTUAL
INTELLECTUELLE DU CANADA i ProrPERTY OFFICE 2 30 80
s (21) (A1) 9 7 9 9

(72) HOFFMAN, ALAN S., US
(72) TRIPP, BENJAMIN, US
(71) HOFFMAN, ALAN S., US
(71) TRIPP, BENJAMIN, US

1) Int.C1.° A61M 31/00
(30) 1997/10/28 (08/959,161) US

86) 1998/10/20
87) 1999/05/06

54y PROCEDE DE TRAITEMENT D’UNE DYSERECTION
54y METHOD FOR TREATING ERECTILE DYSFUNCTIONALITY

INSERTING A CARTRIDGE CONTAINING A
SELECTED PHARMACOLOGICAL AGENT INTO
A NEEDLELESS INJECTOR COMPRISING

A FIRST END, A SECOND END,
AND AN INJECTION ACTUATOR

70

12

GRASPING THE HEAD REGION OF THE
PENIS AND STRETCHINB THE PENIS SUCH

THATIT IS PLACED IN TENSION

14

PLACING THE SECOND END OF THE
NEEDLELESS INJECTOR AGAINST
THE NONHEAD REGION OF THE PERIS

ON A SIDE OF THE PENIS

76

ACTIVATING THE ACTUATOR TO

INJECT THE SELECTED PHARMACOLOGICAL
AGENT INTO THE CORPORA CAVERNOSA

OF THE PENIS WITHOUT ANY
EEDLE PENETRATION OF THE PENIS

(57) L 1mvention porte sur un procede de traitement d "une
dysérection qui consiste a 1njecter des substances
pharmacologiques dans le corps caverneux du penis (32).
L mmvention met en oeuvre un procede ameliore
permettant d'injecter des substances pharmacologiques
dans le corps caverneux du pénis (32) sans utiliser une
aiguille hypodermique, ce qui ¢carte les problemes
associes a 1’emplo1 d’aiguilles hypodermiques et offre
une nouvelle option de traitement a de nombreux patients
souffrant de dysérection.

I*I Industrie Canada  Industry Canada

(57) A method for treating erectile dysfunctionality by
injecting pharmacological agents into the corpora
cavernosa of the penis (32). The present invention
employs an 1mproved method for 1njecting
pharmacological agents into the corpora cavernosa of the
penis (32) which does not require a hypodermic needle
and the attendant problems associated with the use of
hypodermic needles to mnject pharmacological agents
into the penis, and to provide a new treatment option to
many patients with erectile dystunctionality.




CA 02307809 2000-04-27

| PCT WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification © : (11) International Publication Number: WO 99721607
A61IM 3 Al |
6 1/00 (43) International Publication Date: 6 May 1999 (06.05.99)
(21) International Application Number: PCT/US98/22142 | (81) Designated States: CA, JP.
(22) International Kiling Date: 20 October 1998 (20.10.98)
Published

With international search report.

(30) Priority Data:
08/959,161 28 October 1997 (28.10.97) US

(71)(72) Applicants and Inventors: HOFFMAN, Alan, 8.
[US/US];, 4426 Sarong, Houston, TX 77096 (US). TRIPP,
Benjamin [CA/US]J; 22179 Primrose Way, Boca Raton, FL
33433 (US),

(74) Agent: REDANO, Richard, T.; Rosenblatt & Redano, P.C.,
Suite 500, One Greenway Plaza, Houston, TX 77046 (US).

(34) Title: METHOD FOR TREATING ERECTILE DYSFUNCTIONALITY

10

INSERTING A CARTRIDGE CONTAINING A
SELECTED PHARMACOLOGICAL AGENT INTO
A NEEDLELESS INJECTOR COMPRISING
A FIRST END, A SECOND END,

AND AN INJECTION ACTUATOR

12

GRASPING THE HEAD REGION OF THE
PENIS AND STRETCHING THE PENIS SUCH
THATIT S PLACED IN TENSION

14

PLACING THE SECOND END OF THE

NEEDLELESS INJECTOR AGAINST

THE NONHEAD REGION OF THE PENIS
ON A SIDE OF THE PENIS

16

ACTIVATING THE ACTUATOR TO
INJECT THE SELECTED PHARMACOLOGICAL

AGENT INTO THE CORPORA CAVERNOSA
OF THE PENIS WITHOUT ANY
NEEDLE PENETRATION OF THE PENIS

(57) Abstract
|

A method for treating erectile dysfunctionality by injecting pharmacological agents into the corpora cavernosa of the penis (32). The |
present invention employs an improved method for injecting pharmacological agents into the corpora cavernosa of the penis (32) which |
does not require a hypodermic needle and the attendant problems associated with the use of hypodermic needles to inject pharmacological
agents into the penis, and to provide a new treatment option to many patients with erectile dysfunctionality.
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TITLE: METHOD FOR TREATING ERECTILE DYSFUNCTIONALITY

BACKGROUND OF THE INVENTION

1. Field of The Invention

This invention relates to a method for treating erectile dysfunctionality by
injecting pharmacological agents into the corpora cavernosa of the penis. The
present invention employs an improved method for injecting pharmacological
agents into the corpora cavernosa of the penis which does not require a
hypodermic needle and the attendant problems associated with the use of
hypodermic needles to inject pharmacological agents into the penis and to provide

a new treatment option to many patients with erectile dysfunctionality.

2. Description of the Prior Art

There are a variety of methods for the treatment of erectile disfunctionality.
These methods include vacuum/constriction devices, cutaneous placement of
pharmacological ointment, pharmacological injection using a hypodermic needle,

penile prostheses, vascular surgery, and urethral implantation of pharmacological

agents. (See Kim et al, “Advances in the Treatment of Organic Erectile
Dysfunction”, Hospital Practice, April 15, 1997). The present invention is directed

towards an improved method of delivering pharmacological agents to the penis for

the treatment of erectile dysfunctionality.
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The direct injection of pharmacological agents by a needle into the penis has
many drawbacks. First, many patients have an aversion to injecting their penis
with a hypodermic needle. Other side effects of intracavernous injection include
pain, hematoma, priapism, and fibrotic complications, including penile nodules,
curvature and fibrotic plaques (See Hellstrom, “A Double-Blind Placebo-Controlled
Evaluation Response of the Erectile Response To Transurethral Alprostadil”
Urology, (1996). Additionally, needle injection involves a risk of accidentally
puncturing a nerve or blood vessel (See “Biojector® 2000 Product Information and
Benefits of the Biojector® 2000 Needle-Free Injection Management System”, by
Biojet, Inc.). Long term patent compliance with needle injection of the penis is less
than 50% (see Helistrom, supra).

Another prior art method of delivering pharmacological agents to the penis
Is intraurethral insertion of a suppository. The primary pharmacological agent
delivered by this method is alprostadil. The drawbacks of this method include the
cost, estimated to be $20-25 per application, pain, and the efficacy. Studies have
shown that the transurethral suppository method of treatment has an efficacy of less
than 50%, even where the dosage of alprostadil is 1000 micrograms (See Kim,
supra).

Mechanical methods of inducing a penile erection include
vacuum/constriction devices. Such devices are clumsy and cumbersome. The

cumbersome nature of these devices interferes with user spontaneity. Another

2
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drawback of this treatment method is a lack of erectile rigidity proximal to the
constriction band of such devices. This results in the swinging of the penis about
the constriction band, in a manner similar to the movement of a pendulum. Such
movement is referred to as a “hinge” effect.

5 Two methods of treating erectile dysfunctionality which require surgery are
the implantation of a penile prosthesis and vascular surgery. Surgery is expensive
and may not be suitable for all patients. Additionally, the implantation of a penile
prosthesis precludes subsequent use of vasoactive injection therapy and
vacuum/constriction devices. Vascular surgery is presently considered

10 investigational and should only be performed in a research setting (Kim, supra).
A third treatment comprising cutaneous placement of a pharmacoiogical
ointment, has low response rates (Kim, supra).
The present invention provides an improved method of treating erectile
dysfunctionality. In particular, the present invention provides an improved method
15 for delivering pharmacological agents to the corpora cavernosa of the penis. The
advantages of the present invention over prior art methods for delivering
pharmacological agents to the corpora cavernosa of the penis include less pain,
greater speed, less blood loss, less invasion, less tissue damage and less risk of

transmitting blood borne diseases and viruses than methods involving the use of a

20 hypodermic needle. The present invention does not require the use of a

hypodermic needle in order to deliver pharmacological agents to the corpora

3

e st Dhoeltoridoiied | W S guil b il i d frdaiguibinlipulee { wh- ey - 1 et . . Tret e rren o N G WAL i 1< 1 MM AR S G BT - e T e A A, MM A GAPOIRI b s et e .l



10

15

20

CA 02307809 2000-04-27

WO 99/21607 PCT/US98/22142

cavernosa of the penis. Infection can result from the use of a needle that is

improperly sterilized. Accordingly, the invention does not involve the needle
disposal or infection problems of methods which use hypodermic needies.
Additionally, there is no risk of a stick injury from the use of a used needle.

The present invention provides several psychological advantages over
intracavernous injection methods. These advantages include no needie anxiety, no
painful injections and improved sexual spontaneity.

The present invention provides several physical advantages over
intracavernous injection. These advantages include less penile trauma, less
hematoma, less penile induration, less plaque, less penile fibrosis, less penile
deformation, less penile shortening, and less blood vessel injury.

The present invention does not require surgery. It is therefore far less

expensive than methods of treating erectile dysfunctionality which require surgery.

The only device required to use the present invention is a hand held injection
unit for injecting pharmacological agents into the side of the penis, without the use

of a hypodermic needle. This hand held device is smaller and less cumbersome

than vacuum/constriction devices.

SUMMARY OF THE INVENTION

The present invention is directed towards a method for treating erectile

dysfunctionality with a pharmacological agent. The method of the present invention
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is an improved method for delivering a pharmacological agent to the corpora
cavernosa of the penis.

The present invention comprises grasping the head region of the penis and
stretching the penis such that it is in tension. A needleless injector containing a
pharmacological agent suitable for the treatment of erectile dysfunctionality is
placed against the side of the penis. The pharmacological agent is then injected
into the corpora cavernosa of the penis without any needle penetration of the penis.

The Biojector® 2000 by Biojet, Inc. is a suitable needleless injector for use
in practicing the present invention. The term “needleless injector”, as used herein,
refers to any device capable of injecting a pharmacological agent into the body

without penetrating the body with a needie.

Needleless injectors include injectors comprising a fluid driven injection
device and/or a spring driven injection device, wherein fluid pressure and/or spring
force are used to impart sufficient velocity to a fluid pharmacological agent to inject
it into the body without the use of a needle. Needleless injectors may also be

electrically driven.
Needleless injectors are disclosed in U.S. Patent No. 5,520,639 to Peterson

et al: U.S. Patent No. 5, 569,189 to Parsons; and U.S. Patent No. 5, 599,302 to

Lilley et al. The disclosures of the three aforementioned U.S. Patents are expressly

incorporated herein by reference.
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For the purposes of the present invention, the.needleless injector must be
capable of imparting sufficient velocity to the pharmacological agent to inject it
through the fascia of the penis and into the corpora cavernosa of the penis. Ina
preferred embodiment, the needleless injection is capable of injecting 1.0cc_of

pharmacological agent solution into the corpora cavernosa of the penis. Although

the actual depth of penetration required to reach the corpora cavernosa will vary as
a function of the circumferential dimensions of the penis, in a preferred embodiment
the needleless injector should be capable of injecting a pharmacological agent to

a depth of at least 5 millimeters into a side of the penis.

The pharmacological agents which are suitable for the treatment of erectile
dysfunctionality and which may be employed with the present invention include, but
are not limited to, vasodilators such as prostaglandin E1 or EO,' phosphodiesterase
inhibitors, nitric oxide donors or precursors such as L-arginine, potassium channel
activators, alpha—adrenergic antagonists such as phentolamine, calcium channel
blockers, antidepressants, smooth muscle relaxants such as papaverine, atropine,
and Maxi—-K* channel openers or gene products.

DESCRIPTION OF THE DRAWINGS
Figure 1 is a block diagram of a first method embodiment of the present

invention.

Figure 2 is a side view of the method of the present invention being used to

deliver pharmacological agents to a penis.

6
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Figure 3 is a front view of the method of the present invention being used to

deliver pharmacological agents to a penis.

Figure 4a—4b are side cross sectional views of needleless injectors suitable
for use with the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention comprises inserting a volume 18 of selected
pharmacological agent into a needleless injector device 20 comprising a first end
21, a second end 22, and an injection actuator 23, as shown in block 10 of Figure
1 and Figure 3. In a preferred embodiment, the volume may be a cartridge. In
other preferred embodiments, the needleless injector may comprise a fiuid driven
injection device 60 or a spring driven injection device 62, as shown in Figures 4a-
4b. In a preferred embodiment, the injection device does not contain a needle. In
a preferred embodiment, the injection device is a Biojector® 2000 injector, available
from Biojet, Inc.

The invention further comprises grasping the head region of the penis 30 and
stretching the penis such that it is placed in tension, as shown in block 12 of Figure
1 and in Figure 2. In a preferred embodiment, the penis is stretched at an angie of
30 to 150 degrees relative to the upper body of the patient. In a preferred
embodiment, the side of the penis against which the injector is placed encompasses
a region within the azimuthal angles of 60 to 120 degrees and 240 to 300 degrees,

where 0 degrees is the top of the penis and 180 degrees is the bottom of the penis,

7
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as shown in Figure 3. In a preferred embodiment, the injection is not placed at the

0° or 180° positions of the penis.
The second end of the injection device is placed against the nonhead region
of the penis 32 on a side of the penis 36 or 38, as shown in block 14 of Figure 1 and
5 in Figures 2 and 3. The term “nonhead region”, as used herein, refers to any region
of the penis, other than the head region. The actuator is activated to cause the
needleless injector to inject the selected pharmacological agent into the corpora
cavernosa of the penis without any needle penetration of the penis, as shown in

block 16 of Figure 1.

10 In a preferred embodiment, the actuator causes pressurized fluid to inject the
pharmacological agent into the corpora cavernosa of the penis. In a preferred
embodiment, the actuator is a button as shown in Figure 3. In this embodiment, the

actuator may be activated by depressing the button.

The foregoing disclosure and description of the invention are illustrative and

15 explanatory thereof, and various changes in the size, shape and materials, as well

as in the details of the illustrated construction, may be made without departing from

the spirit of the invention.
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WHAT IS CLAIMED IS:

1. A method for delivering a pharmacological agent into a penis, comprising:

a. inserting a volume of selected pharmacological agent into a
needleless injector comprising a first end, a second end, and an
injection actuator;

b. grasping the head region of the penis and stretching the penis such
that it is placed in tension:

C. placing the second end of the needleless injector against the nonhead
region of the penis on a side of the penis; and

d. activating the actuator to inject the selected pharmacological agent

into the corpora cavernosa of the penis without any needle

penetration of the penis.

2. The method of claim 1, wherein said needleless injector comprises a fluid

driven injection device.

3. The method of claim 1, wherein said needleless injector comprises a spring

driven injection device.

4. The method of claim 1, wherein said selected pharmacological agent

comprises a phosphodiesterase inhibitor or a vasodilator.

o
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The method of claim 1, wherein said selected pharmacological agent

comprises a nitric oxide donor or precursor.

The method of claim 1, wherein said selected pharmacological agent

comprises a potassium channel activator.

The method of claim 1, wherein said selected pharmacological agent

comprises an alpha-adrenergic antagonist.

The method of claim 1, wherein said selected pharmacological agent

comprises a calcium channel blocker.
The method of claim 1, wherein said activator comprises a button.

The method of claim 9, wherein said activating is accomplished by

depressing the button.

The method of claim 1, wherein said penis is stretched at an angle of 30 to

150 degrees relative to the upper body of the patient.

10
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12.

13.

14.

15.

The method of claim 1, wherein said injection device does not contain a

needle.

A method for inducing a penile erection, comprising:

a. Inserting a volume of selected pharmacological agent suitable for the '
treatment of erectile dysfunctionality into a fluid driven needleless
Injector device comprising a first end, a second end, and an injection

actuator;

b. grasping the head region of the penis and stretching the penis such

that it is placed in tension;
C. placing the second end of the injector device against the nonhead

region of the penis on a side of the penis: and
d. activating the actuator to cause pressurized fluid to inject the selected

pharmacological agent into the corpora cavernosa of the penis

without any needle penetration of the penis.

The method of claim 13, wherein said selected pharmacological agent

comprises a vasodilator or a phosphodiesterase inhibitor.

The method of claim 13, wherein said selected pharmacological agent

comprises an antidepressant.

11
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16.

17.

18.

19.

20.

The method of claim 13, wherein said selected pharmacological agent

comprises a nitric oxide donor or precursor.

The method of claim 13, wherein said selected pharmacological agent

comprises a potassium channel activator or smooth muscle relaxant.

The method of claim 13, wherein said selected pharmacological agent

comprises atropine.

The method of claim 13, wherein said selected pharmacological agent

comprises a Maxi-K* channel opener or gene product.

A method for treating erectile dysfunctionality with a pharmacological agent,

comprising:

a. grasping the head region of the penis;

b. stretching the penis such that it is in tension:

C. placing a needleless injector containing a selected pharmacological

agent suitable for the treatment of erectile dysfunctionality against a
side of the penis, in the nonhead region of the penis; and

d. Injecting the pharmacological agent into the corpora cavernosa of the

penis without any needle penetration of the penis.

12
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comprises prostaglandin E1 or EQ.

comprises L-arginine.

comprises phentolamine or papaverine.
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The method of claim 20 wherein said selected pharmacological agent

The method of claim 20 wherein said selected pharmacological agent

The method of claim 20 wherein said selected pharmacological agent
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