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ABSTRACT 

Methods for treating speci?c patient groups for sexual 
dysfunction are provided. The methods of the present inven 
tion comprise the utilization of pharmaceutical compositions 
in patients Who are free of cardiac disease and/or Who have 
not been given organic nitrates. 
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TREATMENT OF SEXUAL DYSFUNCTION IN 
CERTAIN PATIENT GROUPS 

FIELD OF THE INVENTION 

[0001] The present invention provides relates to methods 
for the treatment of sexual dysfunction in males and females 
(including but not limited to erectile dysfunction in males) 
in particular treatment groups. The methods of the present 
invention comprise the utiliZation of pharmaceutical com 
positions to patients Who are free of symptoms of cardiac 
disease and Who have not been treated With drugs Which 
cause hypotensive effects, such as nitrites and nitrates. 

BACKGROUND 

[0002] Impotence or erectile insufficiency is a Widespread 
disorder that is thought to affect about tWelve percent of 
adult men under age forty-?ve, about tWenty percent of men 
at age sixty, and about ?fty-?ve percent of men at age 
seventy-?ve. 
[0003] There is more than one cause of erectile dysfunc 
tion. For example, erectile dysfunction can be psychologi 
cal, resulting from anxiety or depression, With no apparent 
somatic or organic impairment. Such erectile dysfunction, 
Which is referred to as “psychogenic”, is responsible for 
about ?fteen to tWenty percent of cases of impotence. In 
other cases, the erectile dysfunction is associated With 
atherosclerosis of the arteries supplying blood to the penis; 
such dysfunction is referred to as “arteriogenic” or “athero 
sclerotic.” About forty to sixty percent of cases of impotence 
are arteriogenic in origin. 

[0004] In still other cases, there is leakage from veins in 
the penis such that suf?cient pressure for an erection can be 
neither obtained nor maintained. This dysfunction is referred 
to as “venous leakage,” or “abnormal drainage”. This con 
dition is often exacerbated by the presence of some arterio 
genic dysfunction Whereby the supply of blood to the penis 
is impaired. In still other cases, the dysfunction is associated 
With a neuropathy, such as nerve damage arising from, for 
example, surgery or a pelvic injury, in the nervous system 
affecting the penis. Such a dysfunction is referred to as 
“neurogenic” and this accounts for about ten to ?fteen 
percent of cases of impotence. 

[0005] There is also a high incidence of erectile insuf? 
ciency among diabetics, particularly those With insulin 
dependent diabetes mellitus. Erectile dysfunction in diabet 
ics is often classi?ed as “diabetogenic,” although the 
underlying dysfunction is usually neurogenic associated 
With neuropathy, but may be arteriogenic or neurogenic and 
arteriogenic. About half of diabetic males suffer from erec 
tile insuf?ciency, and about half of the cases of neurogenic 
impotence are in diabetics. 

[0006] Additionally, erectile insuf?ciency is sometimes a 
side effect of certain drugs, such as beta-blockers that are 
administered to reduce blood pressure in persons suffering 
from hypertension, or drugs administered to treat depression 
or anxiety. Excessive alcohol consumption has also been 
linked to erectile insuf?ciency. These forms of erectile 
insuf?ciency may be regarded as a subset of neurogenic or 
psychogenic insuf?ciency. 
[0007] A number of methods to treat impotence are avail 
able. These treatments include pharmacological treatments, 
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surgery and, in cases of psychogenic dysfunction, psycho 
logical counseling is sometimes effective. Psychogenic 
impotence often can be cured by counseling coupled With a 
demonstration to the patient that he is capable of having a 
full erection by inducing such an erection one of a feW times 
in the patients. Insuf?ciency due to excessive alcohol con 
sumption is sometimes cured by reducing or elimination 
such consumption. 

[0008] In the rare cases, Where the insuf?ciency is physical 
because of venous leakage, surgery can usually be employed 
to repair the venous lesion and thereby either cure the 
insufficiency or, if there remains an erectile insuf?ciency 
after repair of the venous lesion, render the insuf?ciency 
amenable to treatment by pharmacological methods. Also, 
penile implants, Which provide a mechanical means to 
produce an erection suf?cient for vaginal penetration, are 
Widely used to treat impotence. In recent years, implants 
have been employed, especially in cases Where pharmaco 
logical intervention is ineffective, Which are usually cases of 
severe atherogenic impotence. Treatment of impotence With 
penile implants, hoWever, entails serious disadvantages. 
Such treatment requires surgery and necessitates total 
destruction of the erectile tissues of the penis, forever 
precluding normal erection. 

[0009] Pharmacological methods of treatment are also 
available. Such methods, hoWever, have not proven to be 
highly satisfactory and can be accompanied by severe side 
effects. Papaverine is noW Widely used to treat impotence, 
although papaverine is ineffective in overcoming impotence 
due, at least in part, to severe atherosclerosis. Papaverine is 
effective in cases Where the dysfunction is psychogenic or 
neurogenic and severe atherosclerosis is not involved. Inj ec 
tion of papaverine, a smooth muscle relaxant, or phenoxy 
benZamine, a non-speci?c blocker and hypotensive, into a 
corpus cavernosum has been found to cause an erection 

suf?cient for vaginal penetration. Also, in cases Where 
severe atherosclerosis is not a cause of the dysfunction, 
intracavernosal injection of phentolamine, an ot-adrenergic 
blocker, causes an erection suf?cient for vaginal penetration. 
The resulting erection is one of signi?cantly shorter duration 
than that induced by intracavernosal injection of papaverine 
or phenoxybenZamine and is of such short duration that 
satisfactory sexual relations are dif?cult or impossible. 

[0010] Treatment of impotence With papaverine or phe 
noxybenZamine often results in priapism, a locking-up of an 
erection for a long period of time, typically a feW hours and 
sometimes longer than tWenty-four hours. Priapism is a 
serious, deleterious side effect of treatment of erectile insuf 
?ciency With these drugs. Beyond the embarrassment that 
may be caused for some men, priapism is usually painful, 
irreversibly damages erectile tissue, and, to be relieved, 
requires bleeding or pharmacological intervention, such as 
injection of a sympathomimetic drug, such as adrenaline. 

[0011] Even if priapism does not occur With use of papav 
erine, such use is associated With a painful, burning sensa 
tion in the ?rst tWo or so minutes after the injection and there 
are indications that repeated use of papaverine causes unde 
sirable, extensive intracavernous ?brosis. Further, as indi 
cated above, impotence arising from severe atherosclerosis 
is not susceptible to treatment With papaverine, phenoxy 
benZamine, phentolamine or papaverine together With phen 
tolamine. In any case, phenoxybenZamine is not suitable for 
use in treating impotence because it is a carcinogen. 
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[0012] Thus, although impotence is a ubiquitous problem, 
there are feW satisfactory methods available for treating this 
disorder. Because of the relatively invasive intervention 
involved and the high failure rate of penile prostheses, 
surgical approaches provide unattractive alternatives. Asafe 
pharmacological approach to the treatment of impotence is 
still to be achieved. 

[0013] What is needed is a pharmaceutical that is effective 
but lacking in signi?cant side effects. 

SUMMARY OF THE INVENTION 

[0014] The present invention provides relates to methods 
for the treatment of seXual dysfunction in males and females 
(including but not limited to erectile dysfunction in males) 
in particular treatment groups. The methods of the present 
invention comprise the utiliZation of pharmaceutical com 
positions to patients Who are free of symptoms of cardiac 
disease and Who have not been treated With drugs Which 
cause hypotensive effects, such as nitrites and nitrates. The 
compositions comprise quinolines and quinolones, includ 
ing derivatives thereof. 

[0015] It is not intended that the present invention be 
limited by the nature of the derivative. In one embodiment, 
the present invention contemplates halogenated quinolines 
(e.g., bromoquinoline) and isoquinolines (e.g., 1-methyliso 
quinoline and S-nitroisoquinoline). In another embodiment, 
the present invention contemplates halogenated quinolones 
(e.g., ?osequinolone). In a preferred embodiment, the qui 
nolone is a thioquinolone or a sulphinyl or suphonyl deriva 
tives thereof. In one embodiment, the halogenated quinolone 
is ?osequinan (7-?uoro-1-methyl-3-methylsulphinyl-4-qui 
nolone). 
[0016] In one embodiment, the method comprises a) pro 
viding: i) a patient (Whether male or female) suffering from 
symptoms of seXual dysfunction Who is free from cardiac 
disease; and ii) ?osequinan; and b) introducing said ?ose 
quinan to said patient such that such symptoms arc reduced. 

[0017] In another embodiment, the method comprises a) 
providing: i) a patient (Whether male or female) suffering 
from symptoms of seXual dysfunction Who is not being 
treated (and/or has not been treated in the past) With a drug 
that causes hypotensive effects, and ii) ?osequinan; and b) 
introducing said ?osequinan to said patient such that such 
symptoms are reduced. 

[0018] In another embodiment, the method comprises a) 
providing: i) a patient (Whether male or female) suffering 
from symptoms of seXual dysfunction Who is not being 
treated (and/or has not been treated in the past) With a nitrite 
or nitrate, and ii) ?osequinan; and b) introducing said 
?osequinan to said patient such that such symptoms are 
reduced. 

[0019] In one embodiment, the method comprises provid 
ing: i) a male With erectile dysfunction, and ii) ?osequinan; 
and introducing said ?osequinan to said male such that an 
erection is produced. 

[0020] It is not intended that the present invention be 
limited by the method of introduction of ?osequinan. In one 
embodiment, the ?osequinan is introduced into said male 
orally. In a preferred embodiment, the male is an adult 
human and the oral dosage is in a single dose per day of ?fty 
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to seventy-?ve milligrams. In other embodiments said ?ose 
quinan is introduced cutaneously, transurethrally, by stan 
dard injection and intracavernosally. 

[0021] The present invention is not limited by the degree 
of response by the male subject. In one embodiment, the 
erection induced is sufficient for vaginal penetration. 

[0022] Likewise, the present invention also contemplates 
the use of seXual stimulation in addition to the application of 
a pharmaceutical composition. For example, one embodi 
ment comprises a) providing: i) a male, having a penis, With 
erectile dysfunction, and ii) ?osequinan, iii) seXual stimu 
lation; and b) introducing said ?osequinan and sexual stimu 
lation to said male such that an erection is produced. 

[0023] Likewise, the present invention is not limited by 
the nature of the seXual stimulation. In one embodiment, the 
seXual stimulation is seXually eXplicit media. In another 
embodiment, the seXual stimulation involves manipulation 
of the penis, such as With vibration. 

[0024] It is not intended that the present invention be 
limited by the nature of the formulation. In one embodiment, 
the present invention contemplates a formulation compris 
ing a quinoline or derivative thereof in a miXture comprising 
lactose. 

DEFINITIONS 

[0025] As used herein, the term “quinoline” refers to 
chemical compositions comprising quinoline as set forth in 
the folloWing structure: 

[0026] 
line): 

as Well as other forms of quinoline, (e.g., isoquino 

/N 

[0027] As used herein, the phrase “derivatives of quino 
line” refers to chemical compositions comprising quinoline 
With a chemical group attached, including halogenated 
quinoline, e.g., S-bromoquinoline: 
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[0028] and 1-methylisoquinoline: [0030] and sulfone metabolites of ?osequinan: 

O ‘i 
\ S\ 

] CH3 
/ N I O 

E N 
CH3 | 

CH3 

[0029] As used herein, the Phrase “methylsulphinyl [0031] As used herein, a patient Who is “free from cardiac 
derivatives of quinoline” refers to chemical compositions disease” and a patient Who is “free from symptoms of 

Comprising quinoline With a methylsulphinyl group cardiac disease” indicate that the patient' has not been 
- - diagnosed With angina, myocardial infarction, congestive 

attached. Examples include ?osequinan (7-?uoro-1-methyl- . . . . 
h 1 1 h, 1 _ 1 _ heart failure and that symptoms of angina, 1schem1a, myo 

3'met y Sup my '4'qumo one)‘ cardial infarction, congestive heart failure have not been 
detected, respectively. 
[0032] As used herein, “drugs that have hypotensive 

O 0 effects” are those drugs Which, When administered, cause the 
II patient’s end-diastolic blood pressure to be reduced. Nitrates 
S\CH are commonly used drugs Which have hypotensive effects. 

3 . . 

I [0033] As used herein, “nitrates” are compounds that 
contain the —NO2— moiety. Nitrates typically used in the 

F T clinic are shoWn in the attached table. 

CH3 [0034] As used herein, the term “erectile dysfunction” 
refers to certain disorders of the cavernous tissue of the penis 
and the associated facia Which produce impotence, the 
inability to attain a sexually functional erection; 
[0035] As used herein “standard injection” refers to the 
placement of a pharmaceutical composition into a subject 
(e.g., With a hypodermic needle). For eXample, such injec 
tion can be made subcutaneously, intravenously, intramus 
cularly, intracavernosally, etc. 

TABLE 1 

NONPROPRIETARY 

NAMES AND TRADE CHEMICAL PREPARATIONS, USUAL DOSES, AND 
NAMES STRUCTURE ROUTES OF ADMINISTRATION* 

Amyl nitrite H3C Inh: 0.18 or 0.3 ml, inhalation 
(isoamyl nitrite) 

/CHCH2CH2ONO 
H3C 

Nitroglycerin 
(glyceryl trinitrate; 
NITRO-BID, NITROSTAT, 
NITROL, NrTRO-DUR, 
others) 

Isosorbide dinitrate 

(ISORDIL, SORBITRATE, 
DILATRATE, others) 

T: 0.15 to 0.6 mg as needed 
S:0.4 mg per spray as needed 
C:2.5 to 9 mg tWo to four times daily 
B:1 mg every 3 to 5 h 
O:1.25 to 5 cm (‘/2 to 2 in.), topically to 

skin every 4 to 8 h 
D:1 disc (2.5 to 15 mg) every 24 h 
IV:5 ,ug/min; increments of 5 ,ug/min 

T: 2.5 to 10 mg every 2 to 3 h 
T(C):5 to 10 mg every 2 to 3 h 
T(O):10 to 40 mg every 6 h 

C:40 to 80 mg every 8 to 12 h 
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NONPROPRIETARY 
NAMES AND TRADE CHEMICAL PREPARATIONS, USUAL DOSES, AND 
NAMES STRUCTURE ROUTES OF ADMINISTRATION* 

Isosorbide-S-mononitrate HZC T: 10 to 40 mg twice daily 
(IMDUR, ISMO, others) 

CH2 

Erythrityl tetranitrate 
(CARDILATE) 

T: 5 to 10 mg as needed 

T(O):1O mg three times daily 

B buccal (transmucosal) tablet; 
C, sustained-release capsule or tablet; 
D, transdermal disc; 
Inh. inhalant; 
IV, intravenous injection; 
O, ointment; 
S, lingual spray; 
T, tablet for sublingual use; 
T(C), cheWable tablet; 
T(O), oral tablet or capsule. 

[0036] As used herein, “intracavernosal” injection is inj ec 
tion into the corpus cavernosum of the penis. 

[0037] As used herein, an “erection” refers to the condi 
tion of a penis Whereby it is at least semi-rigid as opposed 
to being in a ?accid state. 

[0038] As used herein, “by oral administration” refers to 
the introduction of a pharmaceutical composition into a 
subject by Way of the oral cavity (e.g., in aqueous liquid or 
solid form). 

[0039] As used herein, “cutaneously” refers to the intro 
duction of a pharmaceutical composition into a subject by 
application to the surface of the skin such that the compo 
sition is absorbed into the subject. 

[0040] As used herein, “transurethrally” refers to the intro 
duction of a pharmaceutical composition to the urethra of a 
subject such that the composition is absorbed into the 
subject. 

[0041] As used herein, “suf?cient for vaginal penetration” 
refers to the state of an erection such that the penis is capable 
of entering a vagina Without manual manipulation. 

[0042] As used herein, “sexual stimulation” refers to 
activity that Would induce an erection in a male Without 
erectile dysfunction (e.g., sexually explicit media, manual 
manipulation, vibration, live erotic entertainment, etc.) 

[0043] As used herein, “sexually explicit media” refers to 
?lms, videos, books, magazines, etc. that depict sexual 
activity. 

[0044] As used herein “single dosage” refers to a phar 
maceutical composition of a formulation that is capable of 
achieving its intended effect in a single application. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0045] The present invention provides relates to methods 
for the treatment of sexual dysfunction in males and females 
(including but not limited to erectile dysfunction in males) 
in particular treatment groups. The methods of the present 
invention comprise the utilization of pharmaceutical com 
positions to patients Who are free of symptoms of cardiac 
disease and Who have not been treated With drugs Which 
cause hypotensive effects, such as nitrites and nitrates. The 
compositions comprise quinolines and quinolones, includ 
ing derivatives thereof. 

[0046] In one embodiment ?osequinan is administered. 
Importantly, ?osequinan may potentiate the hypotensive 
effects of nitrates, and its administration to patients Who are 
concurrently using organic nitrates in any form may be 
contraindicated. 

[0047] In one embodiment, the present invention contem 
plates the use of compositions that are effective to induce an 
erection in a human male suffering from impotence of any 
origin, other than anatomical de?ciencies (i.e., lacking a 
penis or a signi?cant portion thereof) that preclude an 
erection suf?cient for vaginal penetration. In particular, 
these compositions may be used to induce an erection in a 
male suffering from impotence caused by severe atheroscle 
rosis, and also impotence that is neurogenic or psychogenic 
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in origin. The compositions utilized in the methods of the 
present invention comprise quinolines and quinolones, 
including derivatives thereof. 

[0048] While the present invention is not limited by the 
nature of the derivatives, in one embodiment, the present 
invention encompasses the use of a variety of quinoline 
derivatives (e.g., 5-bromoquinoline, 5-nitroisoquinoline, 
8-nitroisoquinoline and 1-methylisoquinoline). One skilled 
in the art can readily produce such derivatives as set forth in 
McMurry, Organic Chemistry, 2nd Ed., Brooks/Cole Pub 
lishing, Belmont, Calif. (1988), pages 1044-1045 and 1076. 

[0049] In another embodiment, the present invention con 
templates the use of methylthio and methylsulphinyl deriva 
tives of quinoline. In a preferred embodiment, the methyl 
sulphinyl derivative is ?osequinan (7-?uoro-1-methyl-3 
methylsulphinyl-4-quinolone). 
[0050] Methods of producing methylsuphinyl and meth 
ylthio derivatives of quinoline, including ?osequinan, are set 
forth in US. Pat. Nos. 5,079,264 and 5,011,931 to MacLean 
et al., hereby incorporated by reference. While it is not 
necessary to understand any particular mechanism to carry 
out the present invention, it is believed that in some circum 
stances ?osequinan can act as a direct-acting vasodilator to 
relaX the corpus cavernosum smooth muscle cells, Which in 
turn increases blood ?oW into the cavernosa space. This then 
leads to increased cavernosa pressure to produce an erect 
pems. 

[0051] The action of ?osequinan in the body is not pre 
cisely understood. Its activity in the body is attributed to 
?osequinan itself, as Well as its sulfone metabolite. It has 
been reported to be useful to some degree in the treatment 
of heart failure. [See Kelso et al.,J. Cardiovasc. Pharmacol. 
25:376 (1995)]. HoWever, its action appears to have little 
effect in patients With end-stage failure [Perreault et al., Br 
J. Pharmacol. 106:511 (1992)] and does not affect mortality 
or arrhythmias folloWing coronary artery ligation [Jones et 
al., Br. J. Pharmacol. 108:1111(1993)]. 

[0052] Likewise, ?osequinan has been reported to be a 
selective inhibitor of phosphodiesterase III [GristWood et al., 
Br J. Pharmacol. 105:985 (1992)]. [Frodsham et al., Eur J. 
Pharmacol. 211:383 (1992)], hoWever, report that the phos 
phodiesterase inhibition of ?osequinan, as relevant to its 
ef?cacy in heart failure, is questionable. Thus, the applica 
tion of ?osequinan to particular purposes in the body is not 
Well-characterized and must be determined empirically. 

[0053] Diagnosis of Male Erectile Dysfunction 

[0054] Determination Whether a human male is suffering 
from impotence that is substantially only neurogenic or 
psychogenic is readily made by a person skilled in the art 
using a number of readily available diagnostic procedures. 
Thus, a male suffering from impotence can ?rst be given a 
physical examination With particular attention to possible 
penile and scrotal pathology, Whereby any anatomical de? 
ciency precluding an erection suf?cient for vaginal penetra 
tion can be detected. In the absence of such an anatomical 
de?ciency, the male can be subjected to tests, Whereby 
penile venous leakage or severe or untreatable atheroscle 
rosis can be detected. 

[0055] Such tests include determination of the penobra 
chial blood pressure indeX (PBPI), doppler investigation of 

Jun. 5, 2003 

the penile arteries, and a papaverine test. The PBPI is the 
penile systolic blood pressure divided by the systolic blood 
pressure determined at one of the arms. These blood pres 
sures can be determined by any number of standard tech 
niques. Thus, the penile systolic blood pressure can be 
determined by i) placing an in?atable cuff around the base 
of the free part of the penis in the ?accid state Which is 
capable of being used to apply variable pressure, readable 
from a gauge, to an object around Which the cuff is placed, 
ii) localiZing the penile arteries With a Doppler ultrasound 
probe (e.g., 8 MHZ probe, such as the Mini DopleX D500 
available from Huntleigh Technology, Luton, United King 
dom), and then iii) in?ating and de?ating the cuff and 
ascertaining the pressure at Which the Doppler sound reap 
pears. 

[0056] The pressure at Which the Doppler sound reappears 
is the penile systolic blood pressure. A male’s penile blood 
pressure is regarded as normal if his PBPI is >0.80. With 
regard to Doppler investigation, each of the tWo penile 
cavernous arteries is investigated distal to the aforemen 
tioned cuff using the Doppler ultrasound problem. The 
function of each of the tWo arteries is assessed by Doppler 
ultrasound using an arbitrary scale of 0, 1, 2 or 3, Where 0 
means that the function is so de?cient that the artery cannot 
be located and 3 means that the artery is Well enough that 
maXimal Doppler sound is observed. 

[0057] In the papaverine test, a tourniquet is placed at the 
base of the free part of the penis and tightened and then, With 
the patient seated, 30 mg of papaverine in 1 ml of a 
physiologically acceptable ?uid (e.g., physiological saline or 
phosphate-buffered saline) is injected into the penile cav 
ernous body. In persons suspected of having impotence due 
to a suprasacral nerve lesion or a psychogenic dysfunction, 
only 15 mg of papaverine is administered, because of the 
high incidence of papaverine-induced priapism in such 
cases. 

[0058] Five minutes after the injection, the tourniquet is 
removed and an ultrasound Doppler investigation of the 
penile cavernous arteries is carried out as described above. 
The function of the arteries is regarded as normal if both of 
them score a 3 on the arbitrary scale. After the Doppler 
investigation, penile vibration, at about a 4 HZ With an 
amplitude of about 1.2 mm (carried out With, e.g., a Vibrec 
tor, from Multicept, Gentofte, Denmark) is carried out for 
?ve to ten minutes and then erectile response is evaluated. 

[0059] Erectile response is classi?ed as full rigidity, if the 
angle betWeen the penis and the legs in the standing position 
is >90°, and tumescence or no response if the angle is less 
than or equal to 45°. An impotent male, Who does not have 
an anatomical de?ciency that Would preclude having an 
erection suf?cient for vaginal penetration, Who has a PBPI 
>0.80, Who has scores of 2 or 3 in Doppler ultrasound 
investigations of both of the cavernous arteries of the penis, 
after papaverine injection as described above, and Who has 
a fully rigid erection after papaverine injection and vibration 
as described above, is suffering from impotence that is 
“substantially only neurogenic or psychogenic” in origin. 

[0060] It is possible that atherosclerosis or venous leakage 
contributes to such impotence, and atherosclerosis likely 
does contribute if the score is less than 3 in the Doppler 
investigation of one or both of the cavernous arteries after 
papaverine injection; but any venous leakage or atheroscle 
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rosis in such impotence is not untreatable and, consequently, 
is not a substantial factor in the impotence and such athero 
sclerosis, if any, is less than severe. 

[0061] Impotence, Which is a side-effect of drugs such as 
beta-blockers, is deemed to be neurogenic impotence in the 
present speci?cation. Similarly, impotence Which is a result 
of alcoholism or excessive consumption of alcohol, is 
deemed to be neurogenic or psychogenic impotence, for 
purposes of the present speci?cation. Thus, a male Who is 
diagnosed in accordance With the present speci?cation as 
suffering from impotence that is “substantially only neuro 
genic or psychogenic” in origin is suffering from impotence 
that is substantially only neurogenic, psychogenic or neu 
rogenic and psychogenic in origin, even though an under 
lying cause of the impotence has been identi?ed as a 
side-effect of a drug, alcoholism or excessive consumption 
of alcohol. 

[0062] Generally, a male With a PBPI less than about 0.60, 
With scores of 0 in Doppler investigations of both penile 
cavernous arteries (after papaverine injection as described 
above), and With a less than fully rigid erection after 
papaverine injection and vibration Will have impotence 
caused by “untreatable” atherosclerosis. Methods are avail 
able to ascertain Whether impotence is untreatable because 
of venous leakage. 

[0063] One method of ascertaining Whether untreatable 
venous leakage is a cause of impotence is by cavernosom 
etry, optionally supplemented With cavernosography. [See, 
e.g., Delcour et al., Radiology 161:799 (1986); Porst et al., 
J. Urol. 137:1163 (1987); Lue et al.,]. Urol. 371829 (1987)]. 
Cavernosometry can be done using, both before and after 
intracavernosal injection of 60 mg of papaverine (in 1 ml of 
physiological saline), infusion of physiological saline 
through a 19-gauge needle into one corpus cavernosum With 
a 21-gauge needle inserted into the other corpus cavernosum 
for measurement of intracorporal pressure (Which is 
recorded on a plotter). 

[0064] The infusion rates needed to induce and maintain 
an erection are measured. If the infusion rate needed to 
maintain an erection is greater than 50 ml/min before 
administration of the papaverine and greater than 15 ml/min 
after administration of the papaverine, untreatable venous 
leakage is present. As long as an erection can be achieved at 
some ?oW rate less than about 100 m/min before injection of 
the papaverine and less than about 50 ml/min after the 
injection of papaverine, it might be possible, using cavern 
osography, to locate the venous lesion associated With the 
leakage, and thereby con?rm the diagnosis based on caver 
nosometry and provide information for possible surgical 
correction for the leakage. In the cavernosography, the penis 
is X-rayed, both before and after intracavernosal injection of 
60 mg papaverine (in 1 ml of physiological saline), While 
infusing contrast medium into the corpus cavernosum (e.g., 
through a 19-gauge needle) at a How rate that maintains an 
erection during the x-raying. Numerous contrast media 
suitable for the procedure are available in the art; these are 
typically aqueous solutions of iodinated compounds that 
provide betWeen about 180 mg/ml and about 360 mg/ml of 
iodine. Examples are a solution of iohexol providing 240 
mg/ml of iodine sold by Winthrop Pharmaceuticals, NeW 
York, NY, USA, and a solution of iopamidol providing 300 
mg/ml iodine sold by Astra Meditec, Goteborg, SWeden. 
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Typically 50-100 ml of the contrast medium Will be 
employed for each x-ray (i.e., before and then after the 
injection of papaverine). In the cavernosometry and caver 
nosography, 30 mg papaverine (in 1 ml physiological saline) 
coupled With stimulation by vibration can be employed in 
place of 60 mg papaverine (in 1 ml physiological saline). 

[0065] Treatment of Male Erectile Dysfunction 

[0066] It is not intended that the present invention be 
limited by the particular nature of the therapeutic prepara 
tion. For example, the quinolines or quinolone derivatives 
(e.g., ?osequinan) can be provided together With physiologi 
cally tolerable liquid, gel or solid carriers, diluents, adju 
vants and excipients. In addition, quinoline or quinolone 
analogs may be used together With other chemotherapeutic 
agents. On the other hand, formulations may also contain 
such normally employed additives as binders, ?llers, carri 
ers, preservatives, stabiliZing agents, emulsi?ers, buffers and 
excipients as, for example, pharmaceutical grades of man 
nitol, lactose, starch, magnesium stearate, sodium saccharin, 
cellulose, magnesium carbonate, and the like. These com 
positions typically contain 1%-95% of active ingredient, 
preferably 2%-70%. 

[0067] The present invention is not limited by the method 
of introduction of the therapeutic compound to the body. 
Among other methods, the present invention contemplates 
administering cutaneously, orally, intracavernosally, tran 
surethrally or by standard injection. 

[0068] Oral administration of ?osequinan is effective, With 
a mean absolute bioavailability of 72% folloWing a single 
does of ?fty milligrams. Peak plasma concentrations of 
?osequinan are observed 1-2 hours folloWing oral adminis 
tration, While peak metabolite plasma levels are observed 
about seven hours folloWing oral dosage. While the present 
invention is not limited to a speci?c dosage level, for adult 
humans, in one embodiment the dosage is a single dosage 
per day of 50 milligrams, While in another embodiment the 
dosage is a single dosage per day of 75 milligrams. 

[0069] Flosequinan is Water soluble and is soluble in many 
organic solvents. Thus, While the present invention is not 
limited by the form of oral administration, aqueous and 
organic solution of ?osequinan for oral administration is 
contemplated. LikeWise, ?osequinan can be associated With 
a solid pharmaceutical carrier for solid oral administration 
(i.e., in pill form). One skilled in the art is able to readily 
prepare such solid formulations, and in one embodiment, the 
inactive ingredients include croscarmellose sodium, hydrox 
ypropyl methylcellulose, lactose, magnesium stearate, 
methocel E5, microcrystalline cellulose, povidine, propy 
lene glycol and titanium dioxide. 

[0070] Flosequinan may also be administered cutaneously 
in a carrier adapted for topical administration. Such carriers 
include creams, ointments, lotions, pastes, jellies, sprays, 
aerosols, bath oils, or other pharmaceutical carriers Which 
accomplish direct contact betWeen ?osequinan and the pore 
of the skin. In general pharmaceutical preparations may 
comprise from about 0.001% to about 10%, and preferably 
from about 0.01 to 5% by W/W of the active compound (e.g., 
?osequinan) in a suitable carrier. In some cases it may be 
necessary to dissolve the ?osequinan in an appropriate 
solvent such as ethanol or DMSO (dimethylsulfoxide), and 
the like, to facilitate incorporation into a pharmaceutical 
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preparation. Likewise, the present invention can be incor 
porated in other products associated With sexual activity. For 
example, a coated, erection inducing condom as disclosed in 
US. Pat. No. 4,829,991, hereby incorporated by reference, 
and can be utiliZed With ?osequinan or ?osequinan in a 
pharmaceutical carrier as described above. 

[0071] While the present invention is not limited by a 
speci?c method of introducing ?osequinan intracavernos 
ally, injection of ?osequinan can be carried out by any 
conventional injection means (e.g., employing an hypoder 
mic syringe and needle or a similar device such as the 
NovolinPen. sold by Squibb-Novo, Inc., Princeton, N.J., 
USA). This injection may be by subject injecting himself or 
by another person (such as a partner during sexual relations 
or a physician prior to sexual relations) injecting the male 
Whose erection is to be induced. Methods for intracavernosal 
injection are described in US. Pat. No. 5,447,912 to Ger 
stenberg et al., hereby incorporated by reference. 
[0072] Flosequinan can be introduced intracavernosally in 
a physiologically acceptable composition. Such composi 
tions are aqueous solutions that are physiologically accept 
able for administration by intracavernosal injection into the 
penis. The physiologically acceptable carrier is selected 
such that it is not painful or irritating upon intracavernosal 
injection. The physiologically acceptable compositions Will 
preferably be sterile at the time of administration by intra 
cavernosal injection. 
[0073] Among the physiologically acceptable composi 
tions for use in the methods is physiological saline or 
phosphate buffered saline, in Which ?osequinan is dissolved 
or suspended, such that the resulting composition is suitable 
for intracavernosal injection. Such a physiologically accept 
able composition can also include a non-irritant preserva 
tive, such as, e.g., benZalkonium chloride at 0.05% (W/v) to 
0./2% (W/v). As the skilled artisan Will understand, there are 
numerous non-toxic salts of VIP, PHM and ot-adrenergic 
blockers that can be employed in a physiologically accept 
able composition for use in the methods herein, including, 
among others, the chloride, bromide, acetate, sulfate, and 
mesylate salts. 
[0074] In carrying out the methods, it is preferred that, for 
a period of time betWeen about 1 minute and about 15 
minutes (preferably about 5 minutes-10 minutes), the penis 
is constricted near the base thereof and betWeen the base and 
the point at Which the injection into a corpus cavernosum 
occurs, in order to limit loss of injected ?uid from the corpus 
cavernosum before the ingredients in the ?uid, that are 
active in inducing erection, have been able to have erection 
inducing effects. The constriction can be effected by any 
means knoWn in the art, such as With a tourniquet, cuff, 
rubber band or the like, or even manually, in order to sloW 
the release of the injected ?uid and the pharmacologically 
active substance(s) therein into the general circulation. 
[0075] LikeWise, the present invention is not limited by a 
particular method for introducing ?osequinan transure 
thrally. In one embodiment, ?osequinan is introduced to the 
urethra in a carrier as described for cutaneous administra 
tion. Devices and methods for transurethral introduction of 
pharmaceutical compositions is described in US. Pat. No. 
5,474,535 to Place et al.; Voss, US. Pat. No. 4,801,587 and 
Kock, EPA 0357581, all hereby incorporated by reference. 
[0076] Additional methods of introducing ?osequinan 
transurethrally include the use of medicated catheters, such 
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as those used to prevent or treat localiZed infections and 
irritation of the urethra and bladder (See US. Pat. No. 
4,640,912, hereby incorporated by reference). Alternatively, 
transurethral administration of pharmaceutical compositions 
is presented in US. Pat. Nos. 4,478,822, 4,610,868, 4,640, 
912 and 4,746,508, all hereby incorporated by reference, and 
medicated urethral suppositories, inserts or plugs, typically 
containing anti-infective agents or spermicide are disclosed 
in US. Pat. Nos. 1,897,423, 2,584,166, 2,696,209 and 
3,373,746, all incorporated by reference. 

[0077] While the present invention is not limited to the 
method of injecting ?osequinan, in the preferred embodi 
ment, it is injected With a standard syringe. One skilled in the 
art Would be capable of injecting ?osequinan With a carrier 
as described for intracavernosal injection. 

[0078] In one embodiment, the administration of the com 
positions of the present invention is accompanied by sexual 
stimulation to induce an erection. The sexual stimulation can 
begin before or after the introduction of ?osequinan. If the 
stimulation begins after the injection, it is preferably begun 
Within 5 to 10 minutes to insure that there is signi?cant 
overlap of the pharmacological effects of the pharmaceutical 
composition administered and the stimulative effects of the 
sexual stimulation. Whether the stimulation begins before or 
after the injection, it Will continue preferably at least until an 
erection suf?cient for vaginal penetration is achieved. 

[0079] Sexual stimulation as prescribed by these methods, 
includes any form of sexual stimulation that Would induce 
an erection in a normal male Who is not suffering from 
erectile insufficiency. The sexual stimulation can be that 
Which occurs in the course of sexual relations betWeen the 
subject and another person or can be outside sexual relations 
With another person. Examples of methods of sexual stimu 
lation include, alone or in combination, touching or eroti 
cally manipulating erogenous areas of the genital organs or 
other erogenous parts of the body; providing visual stimu 
lation, as With a sexually explicit media (e.g., pornographic 
?lm) or other form of sexually stimulative shoW or display. 
Additionally, providing vibratory stimulation to the penis, at 
betWeen about 30 HZ and about 100 HZ With an amplitude 
of about 1 mm to about 5 ram, as can be provided, for 
example, by resting the penis on the table of a vibrating 
apparatus such as that of a Vibrector system (Multicept, 
Genofte, Denmark). 

[0080] In inducing an erection in an impotent male outside 
of sexual relations, as, for example, When a physician 
induces an erection in a patient suffering from psychogenic 
impotence, a preferred method of sexual stimulation 
includes providing visual stimulation, as With a porno 
graphic ?lm, simultaneously With vibratory stimulation of 
the penis, as With a Vibrector system set to betWeen about 30 
HZ and about 60 HZ (usually about 50 HZ) in frequency and 
betWeen about 1 mm and about 2.5 mm (usually about 2.2 
mm) in amplitude. 

[0081] From the above, it should be clear that the present 
invention provides methods of treatment of male erectile 
dysfunction With pharmaceutical agents. In particular, 
quinolines and quinolones are administered therapeutically 
to patients having such dysfunction. 
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1. A method, comprising: 

a) providing: 
i) a subject diagnosed With erectile dysfunction Who is 

free of cardiac disease; and 

ii) a therapeutic formulation comprising a quinoline; 
and 

b) introducing said formulation to said subject such that 
an erection is produced. 

2. The method of claim 1, Wherein said quinoline is a 
halogenated quinoline. 

3. The method of claim 2, Wherein said halogenated 
quinoline is ?osequinan. 

4. The method of claim 3, Wherein said ?osequinan is 
introduced into said subject by oral administration. 

5. The method of claim 4, Wherein said subject is an adult 
human and said oral administration comprises up to approXi 
mately 100 milligrams of ?osequinan. 

6. The method of claim 3, Wherein said ?osequinan is 
introduced into said subject cutaneously. 

7. The method of claim 3, Wherein said ?osequinan is 
introduced into said subject transurethrally. 

8. The method of claim 3, Wherein said ?osequinan is 
introduced into said subject intracavernosally. 

9. The method of claim 1, Wherein said subject is a male. 
10. The method of claim 1, Wherein said subject is a 

female. 
11. A method, comprising: 

a) providing: 
i) a subject diagnosed With erectile dysfunction, 

Wherein said subject is not being treated With a drug 
that causes hypotensive effects; and 

ii) a therapeutic formulation comprising a quinoline; 
and 

b) introducing said formulation to said subject such that 
an erection is produced. 

12. The method of claim 11, Wherein said quinoline is a 
halogenated quinoline. 

13. The method of claim 12, Wherein said halogenated 
quinoline is ?osequinan. 

14. The method of claim 13, Wherein said ?osequinan is 
introduced into said subject by oral administration. 

Jun. 5, 2003 

15. The method of claim 13, Wherein said ?osequinan is 
introduced into said subject cutaneously. 

16. The method of claim 13, Wherein said ?osequinan is 
introduced into said subject transurethrally. 

17. The method of claim 13, Wherein said ?osequinan is 
introduced into said subject intracavernosally. 

18. The method of claim 11, Wherein said subject is a 
male. 

19. The method of claim 11, Wherein said subject is a 
female. 

20. The method of claim 11, Wherein said subject has not 
been treated in the past With a drug that causes hypotensive 
effects. 

21. A method, comprising: 

a) providing: 
i) a subject diagnosed With erectile dysfunction, 

Wherein said subject is not being treated With a nitrite 
or nitrate; and 

ii) a therapeutic formulation comprising a quinoline; 
and 

b) introducing said formulation to said subject such that 
an erection is produced. 

22. The method of claim 21, Wherein said quinoline is a 
halogenated quinoline. 

23. The method of claim 22, Wherein said halogenated 
quinoline is ?osequinan. 

24. The method of claim 23, Wherein said ?osequinan is 
introduced into said subject by oral administration. 

25. The method of claim 23, Wherein said ?osequinan is 
introduced into said subject cutaneously. 

26. The method of claim 23, Wherein said ?osequinan is 
introduced into said subject transurethrally. 

27. The method of claim 23, Wherein said ?osequinan is 
introduced into said subject intracavernosally. 

28. The method of claim 21, Wherein said subject is a 
male. 

29. The method of claim 21, Wherein said subject is a 
female. 

30. The method of claim 21, Wherein said nitrate is 
selected from the group consisting of glyceryl trinitrate, 
isosorbide dinitrate, isosorbide-5-mononitrate and erythrityl 
tetranitrate. 


