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Uses of Bremelanotide in Therapy for Female Saxual Dysfunction

CROSS-REFERENCE TO RELATED APPLICATIOGNS

This application claims priority to and the benefit of the filing of U B, Provisional Patent

Application Serfal No. 61/722,511 entitled “Uses of Melanocortin Agonists in Therapy for Femnale
Sexual Dysiunction”, filed November 5, 2012, and U S, Provisional Patent Application Serial No.
S1770,535 entitled “Uses of Bremelanotide in Therapy for Female Sexual Dysfunclion”, filed February
28, 2013, and the specification and claims thereof of each are incorporated herein by reference.

BACKGROUND OF THE INVENTION

Field of the Invention {(Technical Fieldy

The present invention relates to formulations and methods for treatment of sexual dysfunction,
including female sexual dysfunclion, by adminisiration of selected doses of a melanocoriin agonisl, In
particular, the present invention relates to methods for the freatment of female sexual dysfunclion
white reducing or ainimizing side-effects, or adverse effects, associated with the administration of
melahocortin agonists. More specifically, the invention relates o the pharmaceutical compositions in
which the medanceortin agonist is bremelanotide and methods in which these pharmacautical
compasilions are administered {o palients for the treatment of female sexual dysiunction, including
specifically female sexual dysfunclion in premenopausal women, while reducing or minimizing side
effects.

Description of Related At

Note that the fnllowing discussion refers 1o 8 humber of publications by authar({s) and year of
pubiication, and that due 1o recent publicalion dates certain publications are nol to be considersd as
prior art vis-a-vis the pressnt invention. Discussion of such publications herein is given for more
complete background and is not to be construed as an admisalon that such publinations are prios art

for patentabiity determinalion purposes.
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it is known that agonists of the melanocortin receptor, and particular melanocortin 4 receptor
{MC4-R} agonists, may be emplaved for reatment of sexual dyafunclion. See, for example, LH.T.
Van der Ploeg, W.J. Marting AD. Howard, R.P. Nargund &t al | A role for the melanocortin 4 recepior
in sexual function. Proc. Nall Acad. Sof USA 92:11381-86 (2002). The oyclic, heptapepiide
malanocortin receptor agonist Ac-Nie-cyoiof-Asp-His-D-Phe-Arg-Trp-Lys}-OH, with the USAN adopted
name bremelanotide and formetly known as PT-141, as further disclosed in U8, Palent Nos.
8,579,968 and 6,794 489, has been smployed in dlinical trials for sexual dysfunclion, including both
male ereclile dysfunclion (ED} and female sexual dysfunclion or disorder (FSD).

There has been substantiad progress in the definition and clagaification of the range of
disorders that comprise FSD. The Diagnostic and Statistical Manual of Mental Disorders, 4 edition
{D8M-1V]) recognizes Tour major disorders that defing FSD decreased sexual desire, denrcased
sexual arousal, dyspareunia, and difficully in achieving orgasini. American Psychialric Association.
Diagnostic and Statistical Manual of Mental Disorders. 4 ad, texi revision ed. Washingion, 0C:
American Psychiatric Fublishing, Inc., 2000, In the United States approximately 43% of adult women
expatience some form of female sexual arousal disorder (FSAD) andior hypoactive sexual desire
disorder (HEBDD}, with approximately 22% of these women reporting being distressed by their sexual
dysfunction. E.O. Laumann, A. Palk and R.C. Rosen, Sexual dysfunclion in the United States:
prevalence and predictors. JAMA 281:537-5844 {1999); and, J L Shifren, B .U Monz, P A Russo, A
Segret and C.B. Johannes, Sexugl problems and distress in Unilad States wornen: prevalancs and
correlates. Obsfef Gyneond 112:870-878 (2008). The current Diagnostic and Statistival Manual of
Mental Disorders, Filth Edition {(D30M-5), refeased in May 2013 by the American Psychiatric
Association, revised the classification of female sexual dvsfunction, replacing FSAD and HSDD with a
new diagnosis of female sexual inferest and arousal disorder (FSIADY, and expanding the current
concapt of FSD 1o include recaptivity to and initiation of sexual activity as part of the diaghostic
hauristic. However, definitions of FSAD and HEDD remain in use, and are consistent with the
description of female sexual dysfunction in the current varsion of the internationat Classification of

Diseases (ICO-10).



h

10

15

WO 2014/071339 PCT/US2013/068386

e

Sexual therapy and education presently form the basis of treatment for FSAD andfor HSDD.
Fharmaceutical reatments are limited; no drug s currently approved in the United Stales and one
drug was approved in the European Union but subsequently withdrawn (NTRINSA®, a testosterone
transdermal patch previously marketed by Warmner Chilcotd).

The female sexual response cycle is complex and dependent on physiological, psychologicad,
and social factors. For many women, spontaneous desire is not the motlivating facior to engage in
sexual aclivity. Fraquently, desire is a consequence of subjective arousal caused by a variely of
sexual stirmull. An understanding of the female sexual respornise cycle provides a basis for the design
arnd development of gharmacoiogicat interventions for freaiing FSAD and/or HERD.

The mechapiams and corresponding pharmaceutical therapies underlying female sexual
response are different from those undetlying male sexuad response. For instance, male sexual
response involves both central nervous system function as well as nitric oxide production leading to
an increase in blood flow 1o the penis, Conversely, famale sexual response is dominated by central
nervous systent function, while the nitric oxide production pathway is of mihor importance compared
to results in men. Therefore, while therapies Tor ireatment of male sexual dysfunclion can be targeted
to sither or both mechanisms of action, therapies for treatment of female sexual dysfunction typically
must be targeted to and must rely on the ceniral nervous systemn funclion. AM. Shadiack, 8.0,
Sharma, D.C. Earle, C. Spana and T.1. Hallam, Melanocorting in the Treatmeant of Male and Female
Sexual Dysfunction. Current Topics in Medicingl Cherpistry ¥71137-1144 (2007}, Thus
phosphiodiesterase b {(PDE-5} inhibilors such as sildenafil, tadalalll or vardenafil are effective in men
with eractife dysfunclion through a mechanism involving selective inhibition of PUE-5, thershy
preventing the hydrolysis of cyclic guanosine monaphosphats, resulling in icreased blood flow o the
penis. However, in women with female sexual dysfunclion while PDE-S inhibitors have some effect
onh gerdtal vasocongestion, the drugs have litle or no effsct on treaiment of female sexual
dysfunction, including treaiment of sexual arousal problems. M.L. Chivers and R.C. Rosen,
Phosphodiesterase type 5 inhihilors and femate sexual rasponse: faully protocols or paradigms? J.

Sex. Med. 7:858-72 (2010}
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Both animal and human studigs have suggested that bremelanotide has central nervous
system effects urvrelated 1o focal genital vasocongestion. I animal studies ulilizing female ratg, a
selective pharmacological effect on appetitive sexual behavior was observed, with subcutaneous
injections of bremelanotide inducing the immediate-early gene product Fos in a variely of limbic and
hypotbatamic structures, and increasing dopamine redease in the medial preoplic area. 1 G Plaus, A
Shadiack, T. Van Soest, M. Tse and P. Molinoff, Selective facilitation of sexual solicilation in the
fernale rat by a melanoconin receptar agonist. Proc. Natl, Acad. Soll USA 101102014 (2004); .4
Plaus, F. Giuliano and H. Gelez, Bremelanotide: an overview of preclinical CNE effects on femaie
sexual dysfunction. J. Sex Med 4:268-279 {2007} In humans, statistically relevant reported feelings
of sexual arousal in women diagnosed with sexual arousal disorder were observed following a singie
intranasal dose of 20 my of bramelanatide, bul without siatistically relsvant diffsrences, compared io
placebo, in vaginal puise amplifude measwres. LE. Diamond, D.C. Earle, J.R. Heiman, R.C. Rosen,
M.A. Perelman and R, Haming, An effect on the subjective sexual response in premenopausal
women with sexual arcusal disorder by bremelanotide (PT-141), a melanccoriin receptor agonist. J
Sex, Med. 3:628-618 (2006}, This is in contrast to the affect in men diagnosed with eraclile
dysfunction, where statistically significant erectile response compared 1o placebo, as delermined by a
plethysagraphic device measuring penile responses, with concomitard increased blood flow in the
genital region, were seen with subcutanesus injection of either 2 4 or 6 mg dose of bremelanotide.
Shadiack, 2007, supra.

i has been raportad inthe literaiure that MC4-R agonists induce an adrenergic responss,
resulting in an increase in blood pressure and heart rale. See, for example, J.J. Kuo, A A Silva and
JE. Hall, Hypothalamic melanocortin receplors and chronic regulation of arterial pressure and renal
function. Hypertension 41.768-774 {2003}, J.J. Kup, A A, da Silva, L.&. Tallam and J.E. Hall, Hole of
adrenergic activity in pressor responses to chronic melanocortin receptor aclivation, Hypertension
43:370-375 (Z2004); U, Nordheim, LR, Nicholson, K. Dokladny, P. Dunant and K.G. Hofhauer,
Cardiovascular responses (o melanocartin 4-receplor stimulation in conscious uprestrained

normotensive rals. Peptides 27:438-443 (2008).
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Adverse avents have been aobserved with melanocortin agonists, including bramelanolids,
primarily relating to anvincrease in bload pressure, and nausea and vomiling, both immediate and
detayed.

There Is a nead for a therapeutic method for reatment of sexual dysfunchion, including but not
fimited to FSD, by means of administration of a medanccortin agonist which provides the desired
therapeutic benefit, but which does not induce, or dogs not significantly induce, or which reduces or
minimizes adverse cardiovascular and other effects, such adverse effects including but not limited 1o
inoreases in sysiolic blood pressure, diastolic blood pressure, heart rate or incidence of nausea or
wanvitingg. B is against this background thatl the invention was made,

BRIEF SUMMARY OF THE INVENTION

Provided herain are methaods for reating FSD in a famale patient diagnosad with FED and
anticipating sexual activity by administration of a low dose of bremelanatide or & pharmaceutically
acceptable sall thereof. The low dose may be administered via subcutanecus injection. The low
doses of bremelanotide or a pharmaceutically acceptable sall thereof as provided herein were found
to be efficacious, despile previous indications that a higher dose may be required to treat FSD. The
fow daoses of bremelanotide or a pharmaceutically acceptable salt thereof as provided herain wers
also found to be associated with Tewer side eflects compared o administration of higher doses of the
compound. Administration by subcutaneous injection resulted in a sighificantly lower %GV at peak
plasma concentration in a patient population, vomparad o %CV at peak plasma concentration ina
patient population administered bremelanotide or pharmacettically acceptable sall thereof by
infrarasal adminisiration. The compositions and methods provided hereint, including, without
Hmitation, when administered by subcutanesus injection, may addiionally be associated with nwer
side effects compared {o intranasal administration of a comparahle dose, such as a comparabie dose
based on paak plasma concentration within 60 minutes after administration of bremedanctide.

in one aspect, the invention provides a method for treating FSD in a female patient diagnosed
with FSD and antivipaling sexual aclivity, while reducing side effects asseciaded with the
administration of bremelanotide, comprising administering the female patient by subcutaneous

injection a compasition camprising no more than aboul 1.75 mg of remelanctide or a
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pharmaceutically acceplable salt of breamelanotide, thereby freating FSD while reducihg Undesirabig
side effecia. In one aspernt of this method, no more than 1.258 my of bremelanolide or a
pharmaceutically acceptable salt of remelanotide is administered by subcutaneous injection. In
another asped, bebween ahout 1.00 and 1.75 mg of bremelanclide or a pharmaceutically accepiabie
sall of wvemnelanctide is administerad. In vet another aspect, bebwesn aboul 1.25 and 1.75 myg of
bremelanotide or g pharmaceutically acceptable salt of bremelanotide is administered,

The composition for subcutaneous injection may be an agqueous solution comprising acetate
salt of bremelanclide and glycerin. in one aspest, the composition is an agqueous solution consisting
esaeniially of acetate salt of bramelanotide and 2.5% glyeerin (wh). The acetate salt of
hremelanotide may be between ahout 6% and 12% {wiw) acelic acid in an agquecus solufion of
bremelanoctide, {n one aspest, the composition is af a pH of about 5.0, and further comprises agents
to adjust pH, which agents to adjust pH may comprise, without limitation, hydrochioric acid and
sadium hydroxide.

in another aspect, the undesirable side effects that are reduced are selected from the group
consisting of nausea, emesis, flushing and an increase in blood pressure. In one aspact, the female
patient is premenopausal, and in anather aspedt, the female patient is postmenopausal.

The invention further provides for use of a farmalation dose comprising no more than about
1.75 mg of bremelanclids or a pharmaceutically accepiable salt of bremelanctide in the manufacturs
of a subcitansous injectable medicament for the reatiment of FSD in a female patient diagnosed with
FBD and anticipating ssxual activity. In a related aspedt, the formulatian dose comprises between
about 1.00 and 1.75 myg of bremelanotide or a pharmaceutically acceptable salt of bremelanatide, or
babtween about 1.25 and 1.75 myg of bremefanatids or & pharmacsutically acceplabls salt of
brametanotide.

iy another aspact the ivvention provides g prefilled dose unit comiwising an aqueocus sciutinn
of acetate salt of no more than about 1.75 myg of bremelanctide. The prefilled dose unil may include a
prefilfed sytinge, or may include a cartridge adapled for use in a subcutaneous administration drug

delivery device.
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Ire yet another aspect, the invention provides a methad for ireating FBD in a Temals patiant
diagnosed with FSD and andicipating sexual activity, while redusing side effects assoniated with the
administration of bremelanotide, comprising administering the fernale patient by subcutaneous
injection a composition comprising bremelanotide or a phammaceutically acceplable salt of
bramefanolide in an amaunt sufficient o result in a peak plasma concendration within 60 minules after
gsdministration of bremelanotide in the famale patient of no move than about 120 ng/ml., thereby
treating FSD while reducing undesirable side effexts. In g related aspect, the invention providas a
methad for freating FSD in a female patient diagnosed with FSD and anticipating sexual aclivity, while
reducing side effects associated with the adminisiration of bremelanctide, comprising administering
the famale patient by subcutaneous injection a compaosition comprising bremelanatide or a
pharmaceitically acceptable sailt of bremelanolide in an amount sufficient o result in g peak plasma
conceniration with 80 minutes resulting from subctdansous administration of a dose of between about
1.0 mg and 1.75 mg of bremelanotide or a pharmaceuiically accaplable salt of remelanctide, thereby
treating FSD while reducing undesirable side effects.

in yel another aspect, the invention provides a muethod for trealing FSD in a famale patient
diagnosed with FSD and anticipating sexust aclivity, while reducing side effects associated with the
administration of hremelanctide, comprising administaring the female patient by subcutaneous
injection a composilion comprising no more than about 1.75 myg of bramelanotide or 3
pharmaceulinaily acceptabie sall of bremelanolide, thereby treating FSD while reducing one or more
side affects compared o intranasal adminisiration of an equivalent dosage of bremaelanclide or a
pharmaceutically acceplable salt of bremelanctide. In some embodiments, the side effects comprise
ane of more of nausea, flushing, headache, changes in systolic blood pressure, changes in diastolic
blood pressure, changes in heart rate, vomiting, and hypertension. The equivalent dosage of
bramafanadids or a pharmacsutically acceptabls salt of bramelanstide comprises a dose resulting in a
substantially similar peak plasma conceniration within 80 mirutes after administration of
bremelanotide compared o subcutgnenus injection of the compaosition compising no more than about
1.78 mg of bremelanotide or a pharmaceutically acceptable sall of bremelanotide. The subsiantially

similar peak plasma concantration can be a mean peak plasma conceniration in a patiant population
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of bebweertabout 84 and 120 ng/mib of remelanctide. b one aspect of the method, ho mors than
1.26 my of bremelanotide or a pharmaceutically acceplable sall of bremelanotide is adnunisterad by
subcutaneous injection. In another aspect, betwsen about 1.00 and 1.75 myg of remelanotide or a
pharmaceuticaily acceptable sall of bremelanofide is administered, or alternatively between aboud
1.25 and 1.75 mg of bremedanalide or a pharmacautically accepiable salt of bremelanotide s
administered. The composition of the method can be an aquecus solution comprising acelale sait of
bremelanotide and ghycerin, and can consist essentially of acalate salt of bremelanctide and 2.5%
glycernin (wh). in such solution, the acelate sall of bremelanclide is between about 6% and 13%
fwiwlacelic acid in an aguecus solution of bremelanotide. The composition can be at a pH of abowt
&40, and further comprise one or more agents fo adjust pH, including wheve the ong or more agsnis to
adjust pH comprize hydrochinric agid and sodium hydroxide. In the methnd, the famale patient may
be premenopausal or altematively postmenopausal. The variahility in peak plasma concentration
within 60 minutes afler suboutaneous injection administration s a %LV less than 30, Reduction in
side effects comprises the variability in peak plasma concentration within 60 minutes after
subscutanesus injection administration of the composition comprising no more than about 1.75 mg of
bremelanotide or a pharmaceutically accepiable salt of bremelanotide being is less than the variability
in peak plasma concentration within 60 minutes after inlranasal administration of bremelanotide or a
pharmaceutically acceptable sait of bremelanotide. The variability in pesk plasma concentration within
S50 mirutes after intranasal administration can be a %CV greater than 30. Variability in pesk plasma
concentration can be delermined in g patient population.

Ity yet ancther gepect, the invention provides a method for tragting FSU in a female patient
diagnased with FSL and anticipating sexual aclivity comprising adidnisiering the female patient by
subcutaneous injection a composition comprising no more than about 1.75 mg of bremelanotide or a
pharmaceutically acueplable salt of bremelanotide, thereby treating F8D, wherein the treatment has
increased efficacy compared o intranasal administration of an equivalent dosage of bremelanciide or
a pharmaceutically acceplable salt of iremelanoctide. In some ambodimants, the increased efficacy is
indicated by an increase in frequency of satishying sexual events upon administration of the

bramadanatide or pharmaceutically accepiable sall thereol. Increased efficany may be indicatad by an
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mnerease in frequancy of satisfying sexual events upon administration of the bremelanctide or
pharmaceutically accepiabie salt thereol, or by improved overall sexual function, including where
improved overall sexual function is measured by the Fernale Sexual Function index, such as a
Female Sexual Funclion Index total score improvement of 3 or grealer. Increased efficacy may aiso
be indicated by reduced associated distress related fo sexual dysfunction, including where reduced
associated distress related to sexual dysiunction is measured by the Femsle Sexusal Distress Scale-
DAO. In this method, an equivalent dosage of bremelanotide or g pharmaceutically acceptable sali of
bremelanotide comprises a dose rasulling in a substantially simifar pesk plasma concentration within
&0 minutes after administration of bremealanolide compared 1o subculanenus injection of the
compasition comprising no more than about 1.78 mg of bremelanotide or a pharmaceutically
acceptable salf of bremedanalide. The substanfially similar peak plasma concsnhtration may e a
mean peak plashma concentration of between about 60 and 120 ng/mi of bremelanctide in a patient
population. In one aspect of the method, no more than 1.25 myg of bremelanolide ora
pharmaceutically acceptable salt of bremelanotide is adminisiered by subcutaneous injection, or
alternatively between about 1.00 and 1.75 myg of bremelanotide or a pharmaceutically acceptable salt
of bremelanolide, or alternatively bebveen about 1.25 and 1.75 myg of bremelanotide or a
pharmaceutically acceplable salt of bremelanotide is administered. The compoaition of the method
can be an aqueous solution comprising acetate sal of bremelanotide and giveerin, and can consist
aexsentially of acelale sall of bremelanclide and 2.5% glycerin {wiv). In such solution, the acetate sall
of bremelanctide is belween about 6% and 12% (wiw) acelic acld In an aguecus solution of
bremelanotide. The composition can be al g pH of aboutl 5.0, and further comprise one or more
agents (o adjust pH, iInchuding where the one of more agents (o adjust pH comprise hydrochioic acid
and sodium hydroxide. In the method, the female patient may he premencpausal or alternatively
postmanoparisal.

in yet another aspect, the invention provides for use of 3 formulation dose comprising no more
than about 1.75 my of bremelanotide or a pharmanceulically acceptable sall of remelanctide in the
manufacture of a subcutaneous injectable medicament for the reatment of FSD in a female patient

diagnosad with FED and anlicipating sexuad activity,  Such formulation may comprise na maore than
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125 myg of bremekanotide or a pharmaceulically acoeptable sall of bremelanotide, and may further
comprise between about 1.00 and 1.75 mg of bremelanclide or a pharmaceatically acceplable salt of
hremelanoctide or alternatively betwesan about 1.25 and 1.75 my of bremelanotide or a
pharmaceutically acceptable salt of bremelanofide. The formulation of this use can be an agueous
solution comprising acelale salt of bremelanolide and glycerin, and can consist essentially of acetats
salt of bremelanctide and 2.5% glyeerin (wiv). In such solution, the acetate salt of bremelanoctide is
between about 6% and 12% {wiw) acelic acid in an agueocus solution of bremelanotide. The
formuslation can be at a pH of about 5.0, and furlher comprise one or more agents {o adjust pH,
including whera the one or more agents to adjust pH comprisa hydrochioric ackd and sadiom
hydroxide.

A primary object of the prasant invention is 1o provide methods for the freatment of FSD which
smploy bremelanclide while limiting adverse events, including but not limited {o ihcreases in systolic
bload pressure, diastolic blood pressure, heart rate or incidence of hausea or vomiling.

Another object of the present invention is to provide methods for the treatment of FSD which
employ bremeianotide while reducing the incidence of adverse events, including but notlimited to
increases in systolic blood pressure, diastolic blood pressure, heart rate or incidence of nausea or
vomiting, comparad with alternative prior art doses and methods of administering bremelanotide.

Anather object of the present invention is to provide methods for the treatment of FSD which
employ bremelanotide while minimizing adverse events, including but not limited fo increases in
sysialic hicod prassure, diastolic bicnd prassurs, hean rate of incidence of nausea or vomiting,
compared with allernative prior art doses and methods of administering bremelanotide.

Anather object of the present invention & 1o provide a dose of bramelanatide, such as a dose
deliverad by subouianecus injection, which is efficacious in frealing FSD but which does not induce,
or which does nat sighifisantly induce, drug-associated adverse events, including bul not fimited to
increases in syslolic blood pressure, diastolic blood pressure, heart rate or ihcidence of nausea or
vomiting.

Other aspects and novel features, and further scope of applicability of the present invention

will be sel forth in pan in the detailed description o follow, aKen in conjunchion with the
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accampanying drawings, and in part will become apparent to those skilled in the art upon examination
of the following, or may be learnad by practice of the invention. The aspects of the invention may be
reatized and attained by means of the insbrumentalities and combinations particularly pointed out in
the appended claims.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

The accompanying drawings, which are incorporated inte and form a part of the specification,
Hustrate one or more embodiments of the present invention and, {ogether with the descriplion, serve
1o explain the principles of the invention. The drawings are only for the purpose of #lusirating one or
more preferrad embadiments of the invention and are not 1o be construed as Emiting the invention. In
the drawings:

FIGz 1 is a plot showing resulling pesk plasma concentralions of remelanotide, measured in
ng/mb, following intranasal administration of 8, 7.5, 10, 12.5, and 15 mg of bremelanotide in an
agueous solution, and suboutaneous administration 2.5 myg of bramelanolide in an aqueous solation.

FIG 2 is plot showing mean plasma concentrations {in ng/mi) of bremelanotide {Y axis) over
time (X axis, in hours) following subcutaneous administration of 03 (2 3, 1.0 {0y, 3. $3, 8.0
{friangie, apex up). 7.5 {inverted triangle, apex down} and 10 { » ) mg of bremelanctide in an agueous
solution in healthy adult males.

FIZ 3 is a plot showing mean plasma concenirations {in ng/mi) of bremelanotide over time
following subcutanecus administration of 0.75, 1.28 and 1.758 mg of hremelanotide in an aquecus
solution in premenopausal women diagnosed with F80,

FiG 4A is a graph of mean change i salisfying sexual events {(S8Es) from doubls-blind
baseline o end-of-study among at-home users of double-blind study drug in the Study of Example 1.
The mean absoluie number of SSEs for the screening month (no-treatment month) and the baseline
month (placebo month mnged rom 07 0 0.8 and 1.5 10 1.9, respectively. P< (.08 forthe 1.75 mg
dose, as determined by Van Elleren tesl,

FIG 4B is a graph of mean change in Female Sexual Function Index {FSF1) tolal score from
double-blind baseline to end-of-study among at-home users of double-blind study drug in the Stady of

Example 1. The mean absolule FEFI Score for the screening month (no-reatment manth) and the
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baseline month {placebo month) rangsed from 17 0840 1822 and 21.52 10 2275, respectively. The
{olal possible score is from 2 10 36, Higher scores indicate a grealer level of sexual function, Ffor
the 1.25 mg dose was < D.05 and for the 1.75 mg dose was « 0.01, as determined by Van Elteren
test.

FIG 4C s a graph of mean decrease in Female Sexual Distress Scale-Desire/ArousaliOrgasm
{(FEDS-DAO} tolal score from double-blind baseline to end-of-siudy among at-home users of double-
blind study drug in the siudy of Example 1. The mean absolute FSDS-DAO Score for the scraening
month (no-freatment month) and the baseline month {placebn month) ranged from 3880 41.7 and
30.5 tp 33.2, respectively. Tolad scare can range from 0 fo 80, The higher the score the greater the
distress associated with sexual dysfunclion. P = 0.001 for the 1.758 mg dose, as determined by Van
Efteren tesi

FIG SA in a graph of mean change in the desire sub-domain of the FSFI from double-blind
baseling to end-of-study among at-haome users of double-blind study drug i the study of Example 1.
5 < Q.01 as deterrnined by ANCOVA, ANOVA, or Van Elferen test.

FIG 5B is a graph of mean change in the arousal sub-domain of the FSFI from double-blind
baseline to end-of-study among at-home users of double-blind study drug in the study of Example 1.
5 < .01 as determined by ANCOVA, ANOVA, or Van Elleren test,

FIG 5C is 2 graph of mean change in the desire sub-domain of the FSOS-DAO (llem 13) from
double-blind baseline to end-nlatudy among al-home users of double-biind shudy drug In the study of
Example 1. 7p < 0.01 as determined by ANCOVA, ANOVA, or Van Elteren test.

FliG 50 is a graph of mean change in the arousal sub-domain of the FSRS-DAO {lem 14)
from double-blind baseling 1o encl-of-study among at-home users of double-bling sty drug in the
study of Example 1. *p < 0.05 as delermined by ANCOVA, ANOVA, or Van Elteren lest.

FIG 68 is a graph of mean change in FSFI tolal store fromm double-blind haseline o end-of-
study among at-home users of double-blind study drug diagnosed with mixed HSDD/FSAD in the

study of Example 1. *p < 0.05 as determined by Wilcoxan rank-sum fest.
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FIG 6B is a graph of msan change in FSF total seore from double-blind baseline to end-of-
study among at-home users of double-blind study drug diagnosed with H3DD only in the study of
Example 1. *p < 0.01 as determinad by Wilsoxon rank-sum lest

FiG 7A is a plot of mean change of FSF1 {otal score from baseline over time for a three month
period with subcitaneous administration of placebo { ¢ Jor 75 {w L, 125 & Yar 175 (e Ymgof
bremelanotide in the study of Example 1.

FIG 78 is a plot of mean change of FSDS-DAC toial score change from baseline over ime for
& three month period with suboulaneous administration of placebo{ + )or 375 {(m ;. 125 A jor
1.75 { » ) my of bramealanotide in the study of Example 1.

FIG 8 is a plot of Cmax {ngfml) against AUC for zero to two hours thowrs times ng/mb),
uliiizing combined data from visits S and 7 of the trial study of Example 1, fllustrating that a linear
relationship exists bebween these parameters.

DETAILED DESCRIPTION OF THE INVENTION

Definitions. Before proceeding with the description of the invention, certaln terms are defined
as set forth herein,

The "amino acid” and "amino acids” used in this invention, and the terms as used in the
specification and claims, include the known naturally ocourting protein aming acids, which are referred
to by both their common three letier abbreviation and single letter abbreviation. Ses generally

Synthetic Peplides: A User's Guide G. A Grant, editor, W .H. Freeman & Co, New York, 1892, the

feachings of which are incorparated herein by reference, including the text and tabls sel forth at
pages 11 through 24, As sei forth above, the term "amine acid” also includes stereoisomers and
modifications of naturally ocourting protein aming acids, non-protein aming acids, pustiranslationally
modified amino acids, enzymaticaily synthesized aming acids, derivalized amino acids, constructs or
structures designsd o mimic amino acids, and the ke,  Modified and unusual amino acids are

described generaily in Synthetic Peptides; A User's Guide, cited abave: V. J. Hruby, F. A-Obeidi and

W. Kazmierski: Biochem J. 268:249-262, 1980; and C. Toniclo: it J Peptide Protein Res, 35287

304, 1980, the teachings of all of which are incorporatad herein by reference.
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I the listing of compounds according 1o the present invention, the amino acid residues have

thelr conventional meaning as given in Chapter 2400 of the Manual of Palent Examining Progcedure,

8™ Ed. Thus, “Nig" is norieucine; "Asp” is aspartic acid; "His” is histidine: *D-Phe" is D-phenyialanine:
"Arg” is argining; "Trp" is ryplophan; and "Lys" is lysine; "A¢" refers 1o a peplide or amino acid
sequience that is acedviated {CH,-CO-L

The term ‘composition”, as in pharmaceutical composition, is intended o encompass g
product comprising the active ingredient(s), and the inert ingradient(s} that make up the camiar, as
well as any product which results, direcily or indirectly, from combination, complexation or aggregation
of any two or more of the ingredisnts, or from dissociation of one of mera of the ingradients, or fram
ather types of reactions or interactions of one or more of the ingredierds. Accordingly, the
pharmaceutical compositions utilized in the present invention encompass any composition made by
admixing an active ingredient and one of more pharmaceutically accepiable carriers.

“Sexual dysfunction” means any candition that inhibits or impairs normal sexual funclion,
inchuding coitus. The term is not limited to physiological conditions, and includes psychogenic
conditions or perceived impalment withoul a formal diagnosis of pathology or disorder, Sexual
dysfunction includes ED in a2 male mammal and FSD v a female mammal. “Ereclile dysfunclion” (ED)
is & disordar involving the failure of 3 male mammal to achisve funclional erection, efaculation, or
hath. Erectile dysfunction is accordingly synonymaous with impotence, and includes the inability 1o
altain or susiain an erection of sufficient rigidity for coltus.

“‘Female sexual dysfunction” (FSD) is recognized in DMV as four major disordsys that
define F8D decreased sexual desire, decreased sexual arousal, dysparsunia, and difficully in
achieving orgasm. For pwrposes of diaghosis and therapy, FSD may be further defined to include
female sexusal arousal disorder (FSAD) and hypoactive sexual desire disarder (HSDD). The Drafl

Guidance for Industry. Female Sexual Dysfunciion: Clinical Development of Drug Products for

Treatment, U.8. Food and Drug Administration, May 2000, lists four recognized components of FSD:
decreased sexual desire; decreased sexual arousal; dysparsunia; and persistant difficully in achieving
or inabilily 1o achieve orgasim, with the components associated with personal distress, as determined

by the affected woman. Sexual dysfunction in females can also include inhibited orgasm and
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dyspareunis, which is painful or difficuit coltus. Female sexual dysfunction includes, but is not imited
i, & number of categories of diseases, conditions and disorders including HSDD, sexual anhedonia,
sexual arousal disorder, dyspareunia and vaginismus. Hypoactive sexual desire disorder includes a
disorder in which sexual faniasies and desire for sexual activity are parsistently or recurrently
diminished or absend, causing marked disiress or interpersonal difficulties. Hypoactive sexual desire
disorder can be relaied to boredom or unhappiness in a long-sianding relationship, depression,
dependence on alcohol or psychoactive drugs, side effects from prescription drugs, or hormonal
deficiencies. Sexual anhedonia includes decreased or absent pleasure i sexual activity. Sexusl
anhedonia can be caused by depression, drugs, or ilerpersanal factors. Sexual arcusal disorder can
he caused by reduced sstrogen, #iness, or treatment with diretics, antthistamings, antidepressants,
or antihyperiensive agents. Dyspareunia and vaginismus are sexial pain disorders characlterized by
pain resulting from penatration and may be caused, for example, by madications which reduce
fubrication, endomedriosis, pelvic inflammatary disease, inflammalary bowel disease or winary fract
problems.

By a melanocortin receplor "agonist” is meant an endogenous or drug substance or
sorapound, including a compound such as bremedanotide, which can interact with a melanocodin
receptor and initiate a pharmacological response, including but not limited {o adenyl eyclase
expression, characteristic of the melanooortin receplor.

By the abbreviation "%CV” is meant the coefiicient of variation, which is the ratio of the
standard deyviation (8D} o the mean expressad as a parcentags.

I the specification and claims, where there is a reference o a weight of bremelanclide org
pharmaceutically acceptable salf of bremelanolide per dose (such as, 2.9, administering a dose of
1.75 mg bremelanotide or a pharmaceutically acceplable salt of bremelanotide), it is 1o be understood
that thal such waight is net peplide waight, that is, net of the sall in the instance of a pharmaceutically
acceplable salt.

Ciircal Applications.

The methods and pharmaceutical compositions disclosed herein can be used for both medical

apphications and animal husbandry or velarinary applications, Typically, the methods are used in
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humans, including specificadly female hurbans, but may also be used in other mammals. The term
“patient” is infended 1o denote a manwnalian individoal, and is so used throughout the specification
and in the claims. The primary applications of this invention involve human female patients, but this

invention may be applied {o laboratory, farm, zoo, wildlife, pel, sport or other animals.

h

Compounds of the Invention.
in a preferred embodiment of the present invention, the melanocortin receplor agonist is:
Ac-Mie-cyclof{-Asp-His-D-Phe-Arg-Trp-Lys }-0H {bramelanotide)
The peptide of bremelanclide has a formula of CaMeaNiUyg, and a net molecudar waight of
1025.18. This peplide may ba synthasized by conventional means, ncluding either solid-phase or
10 liguid-phase technigues, and purified to greater than 98% purily by HPLC, yielding a white powder

thal is a clear, coloriess solution in water. The structure of hremslanatide is:
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in one ambodiment of the invention, bremelanotide is synthesized by solid-phase synthesis
14 and purified according to meathods kKnown in the arl. Any of a number of well-known procedures
utilizing a variety of resins and reagenis may be used to prepare bremelanctide,
Bremedanotide may be in the form of any pharmaceutically acceptable salt. Acid addition salts

of the compounds of this invention are prepared in a suilable solvent from the peptide and an excess
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of an acid, such as hydrochioric, hydrobromic, sulfuric, phospharic, acetic, wifluoroacetic, maleic,
citric, tartarie, oxalic, suceinic or methanesulfonio acid. The acelale salt form s especially useful.

in a preferred embodiment, bremelanatide is an acetate salt form, and is formulated in a
buffered agueous solution including glycerin, and prepackaged in a syringe and aulo-injector device.
In allerpative embodiments, bremelanotide is any pharmacsutically accepiabie salt form, and is
formulated in any pharmaceutically acceplable agqueous solution, the aqueous solution optionally
including one or more salls, such as sodium chlotide, one or more acids, such as oitric acid, and ong
or mare additional ingredients, including celiulose or derivalives thereof, saccharides or
polysaccharides such as dextrose, and any of a wide variety of swrfactants, chelating agents and
nresarvatives:

This application is related {0 US, Patenis No. 8,578,868 (Application No. 09/606 5013,

§,784 489 {Application No. 10/040,847), 7,178,278 (Application No. 10/838 071}, 7,235,625
{Application No. 11/138,730), 7 417,027 {(Application No. 10/756,212), 7.473,760 (Application No.
14267271 and 7,887 721 {Application No. 12/348,488), and the teachings, Including the
specification, claimms and prosecution hislory, of each of the foregoing are incorporated here by
reference as if set forth in full.

Uises of Bremefanotide. Over 2500 subjects have received bramafanotide in a totaf of 3¢
clinical tals, with bremelanotide administerad vig intravenaus, intranasal and suboutansous routes.
The majority of studies conductad were of men diagnosed with srectile dysfunction. Bremslanolids
administered intranasally demonstrated promising clinical activity in pre- and postmsenopausal women
with FSAD. However, with intranasal administration sighificant variablily was seen in bremelanciide
Cise B0d the area under the concentration-tima curve (AUL) compared to suboutaneots
administration, as is shown generally in FIG 1 (data derived from men administered intranasal or
subcuianeous bramelanatids),

in pharmacokinetic sludies of suboudaneous administration of bremelanotide ih & healthy adult
male population, guantifiable concentrations of bramedanolide were observed in plasma within 15
mindtes after subcutaneous administration, with median T, cccurring at 0.50 to 1.0 hours after

administration. See FIG 2. Results of T values were compared betwesn subculaneous
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adminisiration {SC) and intranasal {IN) administration of various doses of remelanatide, as shown in
FIG 1. Thers was material and significant variability In peak plasma hremslanctide wilh infranasal
administration, while subcutaneous injection of 3 dose of 2.& mg resulted in substantially tighter peak
plasma bremelanotide concentrations, with little or no excursion outside of predefined parameters.

infranasal bremelanoctide was shown o increase sexual desire and arousal compared o
placebo in both premenopausal and postmenopausal women with FSAD in fwo Phase £ trials.
Howaver, use of infranasal bramelanotide was associated with increased adverse events compared
o placebo in both premenopausal and posimenopausal women, with 82.5% of premenopausal
subjects recaiving bremeianctide reporling at least one adverse event, compared to 81.1% for
placebo, and 100% of postmenopausal subjecis receiving bremelanotide reported al least one
adverse event, compared fo 47 7% for placebn. In tha bremelanotide pramenapausal amm, 42 5% of
the subjects were discontinued due to hyperiansion, nausea, vomiting or myalgia. Subjedis received
a 10 mg intranasal dose of bremelanolide, with pramencpausal subjecis determined 1o have a mean
plasma concentration of 88.5 £ 51.9 ng/ml and a %CV of 58 8, and postmencopausal subjects
determined 1o have a mean plasma concentration of 83.2 £ 88.5 ngfml and a %OV of 73.5. Tha
mirdmum and maxirmum plasma concentration levels for all women at thirty minutes post dose range
from 0.0 ngfml o 207.0 ng/mb. Subjects who experienced vomiling andfor nauses foliowing in-clinip
dosing had a substantially higher pharmacokinedic concentration of hremelanotide than subjects who
did not expetience these symiptoms. Furthermore, atratification of subject arcusal rate and level of
desire success rate by pharmacokingtic concentration ghoup showed a larger change in subject
arousal rate and level of desire success rate from basaline {o selested visils in subjects with a
brempelanotide concentration between 50 o <100 ng/mb than subjects with a lower orf higher
brametanotide concentration.

frr & double-blind, placebo-controlied, single dose, dose escalalion Phase 1 shudy s deteyming
the maximum {olerated dose in healthy adult female subjects, doses of rom 0.3 10 5.0 mg (0.3, 1.0,
3.4 and 5.0 mg) of bremelanotide were administered by subculanecus injection. However, this study
spaciically excluded women with a diaghosis of FS0, and thus could not deterntine an effective dose

for reatment of FSIO. The study did amploy s measute of pharmacodynamic effect, defined as an
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inorease of sexual arcusal response in the presence of visual sexual stimulation as measured by
vaginal blood flow with vaginal photoplathysmagraphy {using 8 Geer gauge device), which measures
vaginal pulss amplitude However, by this measure 3 siatistically significant pharmacodynamic effect
was seen only in subjects receiving 3 and & mg of bremelanotide, with no apparent pharmacodynamic
effect compared to placeba or baseline seen at 5.3 or 1.0 g dosas of bremelanoctide.

Frior to the study disclosed heresfler as Example 1. no studies examining efficacy for FSD
using subcutaneous administration had bean conductad. in Phase 1 studies using normal female
volunteers as discussed above, a phanmacodynamics effect was seen only al suboulanacus doses of
3 mg of greater of bremelanotide.

While not intfending to be bound by any particular theory, i is believed that bremelanctide may
tread FSD primarily via a cendral nervous system machanism of action, with minimal innervation or
action in the genifal area. This mechanism of action differs from the mechanism of aclion by reatment
of male sexual dysfunclion, in which efficacy is strongly correlatad o innervation or action in the
genital area, and specifically inducing an erection.

in one aspect of inverdion, the variability in peak plasima concentration within 60 minutes after
subcutaneous injection administration is a %CV less than about 30, or slternatively less than abowt
25, or altematively less than about 20, The variability in peak plasma conceniration within 60 minutes
after intranasal administration is & %CV greater than about 25, or alternatively greater than about 30,
or alternatively greater than about 40, or altematlively greater than abowt 50, or alternatively greader
Han about 60, of alternatively greater than abowt 70,

Adverse Events with Subculaneous Administralion. Subcitansous dosing was tested in &
Phase 1 frials (3 in females, 2 in males) and one Phase 2 ial (males), The most common adverse
events associated with single-dose SC bremelanctide administration (Trials -14, -068, and -10) were
somnolence {30%), flushing {13%), nausea (19%), and vomiting {10%).

in a frial in males, 1 of 6 subjecis at the &mg dose level, 1 of 6 subjects at the 7.5 myg dose
level, and 3 of 6 subjects at the 10-mg dose level expenanced vomiting that was mild or moderale in

intensily and delayed & to 15 hours. Vomiting could be resolved with administration of intramuscular
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ondansetron {& -hydroxytryptamined antagonist). Single suboulaneocus bremalanotide dosss of 4
and 8 g showed improved tolerability by male subjects with ED and preexisting hypertension.

In a study with obese wamen, the dosing regimen included subcutanecus injections of eiffwer
bremelanotide or placeho 3 times daily for 15 days for a total of 45 planned doses. On Day 1, the first
dose was 1.25 mg with subsequent doses of 10 mg. On Days 2 through 15, the first dally dose was
2.5 mg with second and third dally doses of 2.0 mg. No measure of sexual response was made in
this study. Three subjects were withdrawn from the trial prematurely due to adverse evenis of
vomiting {placeho group), hypertension {(noted prior to dailly dosing, bremelanotlide group), and
nauses {breamadanotide group), respectively, all of which wers assessed as mild in intensity and
probably {vomiting and hypertension} or possibly (hausea) related o frial drug. All 3 events resolved
by trial conoijusion. Al subjects who parlicipated in the rial experienced al least 1 trealmentemergent
adverse event and ali subjects experienced at least 1 treatment-related adverse event.

Determining Efficacy. In clinical trials {o delermine the efficacy of drugs and therapies for
treatment of FSD, any of a number of validated patient-reporied oulcome questionnaires are utilized.

Thess include:

FSEP-R Female Sexual Encourtter Profile - Revised

FSDS-DAG Female Sexual Distrass Scale — DesirefArousaliOrgasm
F&F} Female Sexual Function index

GAL General Assessment Questions

SiDF Sexual interest and Desirs inventory — Fanale

WITS-8 Worneart's Inventory of Treatment Satisfaction

Electronic diary devicas can be employed for use by subjects to complate questionnaires, including
but nat fimited 1o the FSEP-R questionnaire, which can be compieted outside of the olinic {at homs)
following a sexual encounter.

Use of Prefilled Syringes and Aulo-Infector Devices. In one aspect, a prefilled syrings may
be utilized, optionally with an aulo-niector device, permilting a patient o rapidly and simply self-
administer a subcutanenus dose of bremelanctide. Bremelanotide injection, a parenteral drug

product for suboutaneous injection, is formulaled in an agqueous syslem containing 2.5% wiv glycerin
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atpH 5. It is packaged in single-use Type | glass 1 mi prefillad syringes with staked ons-half inch
28 gauge needies fitted with a needis shield and closed with gray Flurotas plunger stoppers. The
primary container is secondarily fitted with a plunger rod for actuation and a safely device to prevent
accidental acoess o the needie after use. Each unit is filled 1o deliver a minimum volume of 0.3 mb.
The following is a st of all components ysed in the manufacture of the drug product

« Bremelanotide AP

»  Glycerin, USP vegetable grade

«  Mydrochione Acid, NF {if needed) Tor pH adjusiment

«  Sodium Hydroxide, NF {if needed) for pH adjustaent

»  Water for injection, USP or Sterile Water for Injection, USSP

Quantitative Composition of Bremelanotide Injection Drug Product

Bremelanotide Injection {QGuantity in sach syringe)
' ‘ N DI5mg/03Iml | 1.25mg /8.3 mbL 175 mg/Baml

Component and Function (2.50 mg/mt} {4.17 mg/mL) {5.83 mgimL)
Bremelanotide APP 075 mg 1.25 mg 1. 78 mg
Giyoerin, USP, vegetable , ”
grade Honicity agent] 75my 75 mg 7.5mg
Hydrochioric Acid, NF ‘ . . .
fto adjust pH] To adjust pH To adjust pH To adjust pH
Sodium Hydroxide, NF : : . .
fto adjust pH] To adiust pH To adjust pH To adjust pH
Water For injection, USK i ) .
fdiluent and solubifizing agent] QS tob3mb QS D.3ml QS G3mb

“ Net bremelanotide {anhydrous, free base eguivalent)
The bremelanotide drug product for subcutaneous injection is packaged in single-use pre-
filled syringes with Flurotes plunger sioppers, a plunger rod for actuation, and a piastic safety
device. The package componenis are further describad below:
Syringe: BD Hypak SCF 1 mbL Long Syringe Barrel with 29G x ¥%° & Bevel needie, Formulation
BD26G {Primary container closure, Sterlle, Clean and Ready-to-fill) (BD, Frankiin

Lakes NJ, US)
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BD Hypak NSCF 1mi Long Plunger Stopper, Formulation W4023 Flurotas Daikyo
Coated {Primary conlainer closure, Sterile, Clean and Ready-to-fill) {(BD, Franklin
takes, NJd, US)

B0 Hypak 1 mb Long Plunger Rod Polypropylene (Lies oulside primary container
closure, non-sterile}. (BD, Frankdin Lakes, NJ, US)

YpsoMate, automatic injection device for pre-filled swinge manufactured by Ypsomed
{Burgdor!, Switzerland)

Example 1

A multi-centerad, placebo-controlied, randomized, paralis! group trial with fxed dose levels

and designed o identify appropriate doses of bremelanoiide administered by subscutansous injection

in premenapausal females with FESAD andfor H80D, undery the conditions of homa use, was

conductad. Subjects received a single dose of placebo (subject-blinded) in-clinic followed by 4 weeks

of subject-blinded placebo ireatment at home {subjects self-administerad reatment as neaded).

Subjects who continued to qualify for the irial then receldved Z single in-clinic doses of randomized

treatmant {double-blind; approximately one week apart), followed by 12 weaks of double-blind

freatment at home (subjects self-adminislered freatment as needed). Baseline characteristic of the

subjects iz shown in Table 1 below.

Table 1. Subject Baseline Characteristics

Characteristic Placebo Bremelanotide groups
group 80.75mg 1.25 mg 1.75 mg
{N =97} {N = 180y {N = 99) {N = 98}
Age {ymars), CYRIR YV 378 (7.8} 3BT 3T0(7.6)
mean (S
Race n (%)
White 5 (77%:) 7 {71%} 65 {B0%} 7O {7196}
Black 19 {20%;) 25 (25%) 32 {32%) 23 (23%)
Other 3 {3%) 4 {4%%) 2 {2%) 5 (5%
Weight at screening 164.4 {42.1) 168.2 (37.9) 174.6(43.2} 179.2 (459
{ibs}, mean (S0}
Diagnosis, n (%}
FSAD 4 {4%) 3 {3%) 3 (3%} 2 (2%}
HSDD 24 {25%) 20 {20%} 24 {24%) 24 {24%)
Mixed BY {715} 77 {77%) 72 {73%) 72 (72%)
Menses frequency 72 {T4%) T5 {76%} BE {(87%) 79 {81%)
regular, n {%) ;
Lsed oral confraception | 12 (12%) 15 {15%) 11 {11%) 15 {15%:)
within the 30 days
before Visil 1, n (%)
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N =87,
FSAD, female sexual arousal disorder; HSDD, hypoactive sexual desive disorder; 8D, standard

deviation.

Subjects were randomized {11 11) to one of four shudy treatment groups {placebo or doses
with 0.75, 1.25, or 1.75 mg nel weight bremelanctide}. Randomization occurred immediately prior to
the first in-clinic dose of double-blind treatment. Study drug and placebo was provided as pre-filled
syringes in 0.3 mb volume, with subjects instrusted on self-administration inlo the anterior thigh or
abdomen.

Ambulatory blood pressure monitoring was condusted tollowing both placeho and randomized
reatment group in-clinic administrations. Three perinds of ambulatory blond pressure monitoring
were included, the first period was from before to 24 hours after a single, in-clinic dose of placebo (o
establish a baseling); the second and third perinds occurrad from befors 10 24 hours afler each of 2
single, in-clinic doses of double-blind treatment, administered within 14 days of each other. Blood
samples for pharmacokinetic analysis were coliected before and at 0.5, 1.0, and 2.0 hours after each
in-clinie bremelanotide single-dose treatment {(double-blind only), 1o permit analysis of concentration-
reapanse refationships.

Enrolled subjects were premenopausal wormen wha met the diagnostic criteria for FSAD,
H3DD, or mixed FSADMSDD, ulilizing s diagnostic screening guide including categorization of the
sexual dysfunction as both acguired {vs. lifelong) and generalired (vs. situationall. Subjects enrolied
had previously bean sexually “functional” that is, experienced sexual arousal during sexual activity
and/or a normal level of desive at some point in the past for a penod of at least 2 vears. Table 2
below shows the FSD measures al double-blind baseline, which defines a modified intent to treat

{modified {TT1} popuiation.
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Table 2. Subjects’ FSD Measures at Double-Blind Baseline.

FSD parameter Placebo group Bremelanolide groups
{N =91} 8.75 mg 1.258 my 1.75 mg
{N = 877} {N =75 {N =74

SSEs during the 28
days before
randomization

Mean (SD) 1.7{1.8) 1.9{21) 1.5 (1.8} 1.8{2.8)
Median frange] 1.0 {0-8] 1.0 {0101 1.0 10~-8] 1.0 [0~16]
FSF1 tolal score
Mean (801 21.94 (5.94) 275548 21.82 (542} 21.65(4.98)
FEDS-DAQ total score
Mean (8D
32.1{12.8) 305 {124} 327 (13.8) 333127

:"Fm‘ 88Es, N =85,
“For 8SEs, N = 73,

Enrolied subjects were provided with an electranic diary system {eDiary) with instruclions o
complete an FSEP-R guestionnaire with each sexual encounter. At selected in=clinic visils, subjects
compieted other assessment queslionnaires, including SIDILF, FEOS-DAQ, FSFL, GAQ and WITS-8.
in addition, various vital sign measures were conducted and blood and wrine samples collected at
selected in-clinic visits.

The primary endpoint data analysis of 327 pre-menopausal women with FSD showed a
clinically meaningful and statistically significant improvement {p = §.018} in the frequency of Satisfying
Sexuat Bvents {5SEs) in women faking bremelanotide doses (mean change from 1.6 at baseling
increasing to 2.4; pooled 1.25 mg and 1.75 mg doses) veraus placebo {mean change from 1.7 at
haseling increasing to 1.9) over the study periad, resulting ina 50% increase in S8Es with
bremelanotide versus 12% with placebo. The study mel its primary endpaint by demonstrating a
clinicallty meaningful and statistically significand improvemant in the change from baseline to end of
study in the number of S8Es. The measurement perind was defined as the number of eventis during
the jast four weeks of treatment minus the number of evants during the baseline period, with
outcomes reported for pooled results of women faking the Iwo highest bremelanotide dose levels
versus placebo. The following shows p values for changes in 88Es for fhree bremelanotide doses
and pooled 1.25 and 1.75 myg bremelanctide over the measurement period:

Bremadanolide (1.25 and 1.75 mg pooled vs. placeba} p=0.0180
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Bremetanotide {1.75 mg vs. plagebo) p =025
Bremelanctide {1.25 mg vs. placabo) = 0.0807
Bremalanotide (0.75 mg vs. placeho} g = 04430

Prefiminary analysis of key secondary endpoints showed clinically meaninghusl and statistically
sigrificant improvemernt i patients who received bremelanotide vs. placebo {mean change from
baseline 1o end of sludy; pooled 1.25 mg and 1.75 myg bremelanolide dosesy

« Improved overall sexus! functioning, as measured by the Female Sexual Function
index (FSF1). The FSF s a 19-tem questionnadre which provides for an additional
measurement of changes over a longer recall period.

o F8Ftotal score improvement (mean change of 3.55 vs. 1.88, p=0.0017)

« Reduced associated distress related to sexual dysfuriction, as measured by the
Female Sexual Distress Scale-DAD (FSDS-DAQ). The FSDS-DAD {5-item
questionnalire s designed o assess and quantify the change in personal distress
assaciated with FS0

o FSDS-DAD total score improvement {mean change of -11.1 vs. 6.8,
p=0.038).

The FSDS Total Score and F8FI Total Score were each significantly correlated to dose
{p=0.00277 and 0.007867, respectively); the correlation between the number of S8Es and actual dose
was not significant, The relationship hetween key efficacy endpointa and weight-normalized dose
{mofkg) shows that the FSDS-DAD Tolal Score was sialistically significanily correlated by weight-
normatized dose. The FEF Total Scofe trended foward & statistically significant correlation. Only the
FSDS-DAC Total Score was significantly correlated with Cmax. Both FSDS-DAQ Total Score and
FSFi Total Score were significantly correlated with AUC{0-2h) (p20.0485). Thus the correlation of
FEDB-DAD Tolal Score with Cmax was statistically significant, as were the correlations for FSDS-
DAL Total Score and FSF Total Score with AUC{U-2h}. Accordingly, the 1.785 mg dose was the most
optimal dose for efficacy.

Mean pharmacokinetic parameters were delermined by bremelanotide dose and visi,

including Cmax determinations (the highest ng'mi concentration at either 0.5 or 1 hour post
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administration) and AUC delerminations at two hours and, for a subset of subjects in each group, at

four howrs. The reaglts are shown in Table 3 below:

Table 3. Mean Pharmacokinetic Paramelers by Bremelanotide Dose and Visit

Visit § Visit 7
Bremelanotide |

fase 1 Cmax | AUC{0-2h) | AUC(8-4h)| Cmax AUC{O—zh)ﬁAUC{BAh}
{mg) Statistic | {(hg/mb} | th-ng/ml) | (h-ng fmb) H{ngfmbl} i{h-ng mbL){{h-ng fmi}

875 N g5 a5 3 85 aB 27

Mean 37 53 a4 38 53 80

Median 36 52 80 37 52 78

WCV 27 24 23 27 24 20

bin 17 25 50 20 26 51

Max 80 85 126 78 92 120

1.26 N a6 98 31 81 B1 26

Mean 60 88 138 80 B4 142

Median 56 81 136 80 84 144

%OV 31 25 20 33 25 25

Min 29 42 86 18 24 34

Max 128 148 187 150 144 199

175 N 92 2 31 86 86 27

Mean 77 112 178 8 112 134

Median 78 112 179 77 111 180

B0V 5 23 29 25 25 25

Min 15 17 25 27 28 72

Max 115 171 289 127 178 278

%OV, coefficient of variation; AUC, area under the curve, Omax, maximum abserved concentration;

ALIC{0-4h} was computed for fewsr subjects than AUC{D-2Zh} because of elimination of the 4-hour

blood sample by protecol amandment during the study

The Cmax for the mean curve was caloulated by averaging the concentrations at each tims

poird (0.5, 1, 2 and 4 hours), and this is shown in FIG 3

There was a high correlation bebween the Cmax and AUC, and a linear relationship exists

betwesn these parameters, as shown on FIG 8. Therefore, either parameter can be used when

assessing PK correlations to dose, efficacy, or safety.

hMean changes in blood pressure were characterized in all subjects based on sequential

supervised dosing of single-bling subcutaneous placebo and two doses of randomized study drug.

The primary analysis for mean changes was the difference betwesn ireatment groups in the change
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from single-blingd placebo to randomized drug (Vislt 2 vs Visits 57} These changes are summatrized

in Table 4. There were betweesn 86 {o 100 subjecis in each dose group.

Table 4. Treatment Group Difference {from Placebo)} in Mean Change in
Blood Pressure from Corresponding Period during Single-blind Placebo

BMT sSBp pBpP Puise HR-BP Product
Dose interval
{mg) th) V5 V7 V5 7 L) V7 V5 V7
-4 1.8 1.4 15 {08 B2 148 -482 8% -491 9
4-8 4.9 18 13 117 B2 155" H76.5% SB3.30
075
8-24 g9 1.6 104 13 0.4 0.1 52 1148
3-24 1.1 1.5 171 220 1186 ~187.7 -823
03-4 2.4* 2.4 30F 2.2 ST ET 436 .4” -583.3%
4.8 1.4 1.3 {22 1089 B4 |85 -B21.8% -B69.7*
1.25
8-24 07 1.5 145 1 1.7% -15 D7 -137.4 4.2
g-24 1.1 1.6° 18 1 1.7 28 1R 2659 -206.5
-4 3.1 25 3.2 | 2.8 486 |47 ~308.8 3754
4.8 Z1 2.2 23 122 -£.6% |66 H08. 1% 524 5
1.75
8-24 0.8 3.8 14% {14 (3.8 0.5 ~237 -31.3
a-2¢ 118 1 1.3 [1e (18 7 227tz 7 KELETED ETYE

Abbreviations, BMT, bremelanotide; DBP, diaslolic blood pressure; HR-BP, heart rale-blood pressure;

SBP, systolic blood pressure; V, visit. Astenisks dehole P = 0.05,

Efficacy ouicomes are graphed by dosage and FSD diagnosis in FIG 8. On all key endpoints,

exploratory analyses demonstrated statistically significant efficacy or a clinically significant trend

versus placebo in the HSDD-only and mixed HSDD/FBAD subgroups at 1.25 mg, 1.7% mg, andfor

1.25/1.75 mg pooled.

The dala also showed that the mean change from baseline scores with the FSFI and FSDS-

DAD were still inoreasing in the third treatmentmonth, as shown in FIG 7. Inaddition, an sxplomaiory

analysis showed 3 higher parceniage of women who were administered bremelanotide {versus

placeho) had end-of-sludy scores for the FSFI and FSDS-DAD tolal score levels above 26.5 and 18,
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The most commmoh adverse events duning study-drug treatment {cocurring inn >5% i any
group) were nausea, fushing, and headache. Drug trealed subjects had ~2 mm Hg change in bload
pressure, predominantly within 4 hours of dosing; patients meeting the predefined blood pressure
withdrawal criteria were evenly distribuled among placebo and aclive arms of the study. Of 7 serious
adverse events, pone were considerad redated to bremelanotide freatment.

Bremelanctide administration resulied in a small increase in both systolic and diasiolic
pressures, with a maximal change in systolic pressiwe of 3.15 mun Hy {average of Visits S and 7 in
the 1.75 mg dosing group. The 0 to 4 hour changes were sialistically different than placebo {95% Cl
not intersacting 0) for the 2 high dose groups only. Impartantly, the increass i systalic bload pressure
was confined io the first 4 hours following bremelanotide administration. in all cases, the 4-to-8-hour
interval and lader intarvals were notl slatistically different from placeba,

The small changes in systolic and diastolic pressures were accompaniad by decrease in heart
rate of betwesn 3 {0 6 beals per minute. These changes were statistically separable and occurred
between § and 8 hours after bremelanotide administration. While it is not known whether these
changes raprasent a baroreceplor reflex (o the increase in biocod pressure, a central process, or some
combination of processes, available data suggests that the reduction in pulse and puise-biood
pressure product may be physiologically adaptive and reduce any polential cardiac risk of the small
concurrent increase in systolic blood prassurs.

Afthough there were an inoreased number of oullisrs for maximal changes from bhaseline in
sysiolic biood pressure in drug-treated patients, the duration of these events was gulte limited. The
interrogatiort interval during ambulatory blood pressure monioring assessments of 15 minutes
allowed definiion of the maximal duration of such excursions. A3 can be seen from Table 5 below,
few changes of greater than 10 mm Hg systolic lasted greater than 30 minutes, while no increases of
15 mm Hg sysiclic or greater lasted longer than 30 minutes. These data included are not selected
with regard 1o concomitant activity, concomilant medications or other potential clinical contributory

factors. The clinical significance of such changes, if any, is small.
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Table 5. Systolic Blood Pressure Shifts by Duration

ASBP » 10 mim Hy, ASBP > 15 mm Hy,
Treatmeasnt Arm Duration » 30 minutes Duration > 30 minutes
Flacebo 1 1
BMT .75 my 1 &
BMT 1.25mg 2 0
BRIT 1.75 myg 0 ¢

Abbraeviations: A, change; BMT, bremelanotide; SBP, systolic hiood pressure,

Bramelanotide was well-tolerated during the tial. The most common types of reatment-

emergent adverse events reported mare frequently in the breamelanolide arms were tacial flushing,

5 nausea, emesis and headache. The sludy dosed 395 palients. A lolal of 26 patients discontinued
from the study based on presat bicod prassura change aritevion spread acress all arms (N=26,
Placebo: §, bremelanotide arms ~ 0.75 myg: 4, 1.25 mg. 8. 1.75 mg: 7). A lolal of 19 patients
discontinued from the study based on adverse events spread across all arms (N=18, Placebo: &,
bremelanolide arms - 0.75 my. 2. 1.25 mg. 4. 1.75 mg: 8). The adverse evenls thal most commionly

19 lead to discontirasation {other than meeting the blood pressure criterion} were flushing, nausea and
emesis. Based on a safely review by an independent Data Safety Moniloring Board, no sigrificant
safely issuas or concerns were identified during the study. There were no serious adverse events
reported aftributable to bremelanctide. Adverse evenis during the double-blind treatment peried are
shown on Tabie 8 badow.

15 Tabhle 6. Adverse Events During Double-Blind Treatment,

Adverse svent Placebo group Bremelanotide groups '
{N =97} 8.75 mg 1.25 my 1.75 my
{N = 100} {N = 99) {N = 88)
Any” 48 (51%) 64 {D4%:} 61 {62%) &7 {88%])
Nausea 3 (3%} 18 {18%:} 22 (22%) 24 {24%)
Flushing 0 17 {17%:;} 14 (14%) 17 {(17%)
Headache 3 (3% 9 (9% 9 (9% 14 {14%)
Injection-sile pain 3 £3%) 6 {6%: 8 (8%) 7 {79%)
Lipper respiratory 4 (4% 8 {8%) & (5%} 4 (4%}
fract infection
injection-site 0 4 {(4%) 4 (4%} 8 (6%}
pruritus
Any leading fo 5 (8%) 2 (2%} 4 (494} 8 (8%
withdrawal
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Adverse event Placebo group Bremelanotide groups

{N=97) 8.75 mg 125 myg 1.75 mg

{N = 100} {N = 99} {N = 98}

Yomiting 0 G 1 {1%)} 3 (3%}

Hypeartension 2 {2%) 2 42%:) b 1 {1%)

Nausea 0 G 3 3 (3%}

Flushing 0 0 1 (1% 1 (1%

“The types listed are those with incidence 25% among bremelanotide users at any dose.

"The types listed are those that ocowrred in >1 bremelanotide user across dosing groups.

Thus in premenopausal women with FSDs, bremelanctide self-adnministered at home at 1.25
angd 1.75 mg ST was effective in decreasing distrass, increasing arousal and desire, and increasing
the nurnher of S8Es, with robust dose response and consisiency of effect across all key endpoints,
Efficacy was seen in both HSUD and mixed HSDDFSAD populations. These improvements
sonfinued throughast the regtiment perlod, indicating that patients may be able fo continue Improving
after three monihs of treatment. Women receiving bremelanctide were more likely than placebo-
treated women 1o reach Key score thresholds for both FSF and FSDS-DAO. Bremelanotide was
generally well tolerated.

Exarnpls 2

Comparison of resuits of the study of Example 1 with prior intranasal studies of bremelanotide
in premenopausatl and postmenopausal women with FSAD showed significantly different parametars
for both efficacy and adverse events. Results with premenopausal women in a placebo-controlled,
randomizad, double-blind, parallel group, at-home exploratory study o evaluate the efficacy and
safely of intranasally administered bremedanotide in subjects with female sexual arousal disorder
{FBAD]} were compared against resulls in the study of Example 1. In the intranasal sludy, a tolal of 76
premenopausal subjects were randomized, with 40 subjects 1o receive bremelanotide and 36 1o
receive placebo. Twenty-two subjects Ireated with bramelanolide and 28 trealed with placebo
completed the study, with 15 subjecls who received bremelanctide {(40%) discontinuing from the study
due to an adverse evertl. This compares 1o the study of Example 1, inwhich as shown by Table §
only 8% of subjects on the 1.75 mg subcitanesys dose discontinuing due to an adverse event.

fiy the intranasal study, premenoepausal women self-administered a 10 mg intfanasal dose. Al

30 minutes post dosing, this resulted i a Cmax mean of 88.5 £ 51.8 ng/ml, a median Omax of 81,1
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ng/mib, %OV of 58 .6, a minimum Cmax of 0 ng/ml and a2 maximum Cmax of 207 ng/mb. By contrast,
in the study of Example 1 at the 1.75 myg subcilanecus dose fevel, the mean Cmax was 77.2 £ 195
ng/mb, the median was 78 nghmb, %CV was 25, the minimurm was 15 ng/mi and the maxinwm was
115 ng/ml.

Subjects who experienced vomiting, nausea or both following in-clinic dosing in the intranasal
study had a subsiantial higher pK concentration of bremelanotide than subjects who did not
exparience these sympioms. Thus pK variability with intranasal administration had a direct impact on
adverse avents, and conlributed o adverse events, Similarly, stratification of subject arousal rate and
level of desire success rale by pK concendration group showed a larger change in subject arousal rate
and level of desire success rate from baselineg o visits 3 and 4 in the infranasal study iy subjects with
a bremelanotide cancentration between 50 to <100 ng/mlb than subjacts wilh a fower or higher
bremelanotide concentration. Thus variability in the effective dose with infranasal administration
cantributed to both increased adverse avents and decreased efficacy, compared o administration of a
1.25 myg or 1.75 mg subcutaneous dose.

Although the invention has been described in detail with particular reference to these preferred
embodiments, other embodiments can achieve the same resulls. Variations and modifications of the
present invention will be chvious o those skilled in the art and it i3 inlended to cover all such
maodifications and equivalents. The entire disclosures of all references, applications, patents, and

publicalions cited above are hereby incorporated by reference,
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CLAIMS
What is claimad is:
1. & method for treating fernale sexual dysfunclion b a female patient diagnosed with

female sexual dysfunclion but anticipating sexual aclivity, while reducing or minimizing side effects

5 associated with the adminkstration of bremelanotide, comprising

administaring the female patient by subcutaneous injection a compaosition CoMising no more

than aboutl 1.78 mg of bremelanotide or a pharmacsutically accepiable sall of bremsianolide,

thereby treating female sexuat dysfunclion while reducing o mirdmizing side effects compared
to intranasal administration of an equivalent dosage of bremedanotide or a pharmaceutically

1 accepiable salt of bremelanotide.

2. The method of claim 1, wherein the side effects comprise ong or more of nauses,
flushing, headache, changes in systolic blood presswre, changes in diastolic blood pressure, changes

in heart rate, vomiting, and hypertension.

3. The method of claim 1, wherein an equivalent dosage of bremeslanotide or a

Py
in

pharmaceutically acceplable salt of bremelanotide comprises a dose resulting in a substantially
similar peak plasma conceniration within 60 minutes afier adminisiration of bremelanotide compared
to subcutaneous injection of the composition comprising no more than about 1.75 myg of

bremelanotide or a pharmaceuiically accepiable salt of bremelanotide.

4. The methad of claim 3, wherein the substantially similar peak plasma concentration is
20 @ mean peak plasma concentration in a patient population of belween aboul 80 and 120 ng/mL of

bremetanotide.

5. The method of claim 1, wherein no more than 1.25 mg of bremelanotide or a

pharmacsutically acceptabis sall of bremesianciide is administered by subcutansous injection.
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8. The method of claim 1, whersin betwesn about 1.00 and 1.75 myg of bremelanotide or

a pharmaceutically accepiable sall of bramelanotide is administered.

7. The method of claim 1, wherein between about 1.25 and 1.75 mg of bramelanatide or

a pharmaceutically agcaptable salt of remelanolide Is administerad.

5

8. The method of claim 1, wherein the composiion is an aqueous solulion comprising

acetalzs salt of brameatanotide and giycerin.

g, The method of claim 8, wherein the composition is an aguecus solution consisting

essentially of acetate salt of remelanotide and 2.5% glyeenin fwivi

10, The meathod of claim 8, wherein the acelats salt of bremelanotide is betwaan abot

1 8% and 12% {wiw) acetic adid in an agueous solution of bremelanotide.

11 The methad of claim 10, whersin the composition is at a pH of about 5.0, and further

COMprises one o more agents o adjust pH.

12 The method of claim 11, wherein the one or more agents {o adjust pH comprise

hydrochiorie acld and sodium hydroxide.

15 13 The method of claim 1, wherein the female patient is premenopausal,
14 Ths method of claim 1, whersin the female patiant is postmenopausal
16, The method of claim 1 or 3, wherein the variability in peak plasma conseniration within

60 minutes after suboulaneous injection administration s a %CV less than 30.

18, The method of claim 1, 3 or 15, wherein the variability i peak plasma concentration
20 within 60 ninutes after subcutaneous injection administration of the composition is less than the
varigbility in peak plasma concentration within 60 minules after infranasal administration of

bremelanotide or a pharmaceutically acceptable salt of bremelanotide.
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17 The methad of claim 15, wherain the varlability in peak plasma concentration within 86

mrinutes after subcutaneous injection administration is a %CV less than 30,

18, The method of claim 17, wherein the variability in peak plasma cohoentration within 80

o

mimdes afier idranasal administration s a %OV greatsr than 30,

5

18 The method of claim 18, wherein variability in peak plasma concentration is

determinad i a patient population.

20, A method for treating female sexual dysfunclion in a female patient diagnosed with

female sexual dysfunchion and anticipating sexual activity, comprising

adminisiering the female patient by subcutanenus injection & composition comptising no more

10 than about 1.75 mg of bremelanclide or a pharmaceautically acceplable sall of bremalanotids,

thereby treating femals sexual dysfunciion, wherein the treatnent has increased efficacy
compared to intranasal administration of an equivalent dosage of bremelanolide or @ pharmacautivally

agcepiabile salt of bremedanatids.

21 The method of claim 20, whereln the inoreased efficacy is indicated by an ineregse in
1§ frequency of satistying sexual evenis upon administration of the bremelanotide or pharmaceutically

acceptable sall thereof.

22 The method of claim 20, whereln the increased efficacy is indicated by improved

overall sexual function.

23 The method of claim 22, wherein improved overall sexual function is measured by the

20 Feamale Sexual Funchion index,

24, The method of claim 23, wherain there Is Famale Sexual Funclion Index tolal score

improveament of 3 or greater.
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25 The methad of claim 20, whefeih the increased efficacy is indicated by reduced
associated distress related to sexual dysfiunction.
25, The method of claim 25, wherein reduced assooiated distress related to sexual

dysfunction s measured by the Female Sexual Distress Scale-DAQ.

5

7. The method of glaim 20, wherein an equivalent dosage of bremelanotide or g
pharmacautically acceplable salt of bramelanotide comprises a dose resulling in a3 subsiardially
similar peak plasma concentration within 60 minutes after administration of bremelanotide compared
to subcutaneous injection of the composition comprising no muare than about 1.75 myg of

bremelanotide or a pharmaceutically accepiable salt of bremelanotide.

1 28 Tha methad of claim 27, wherasin the substantially similar peak plasma concertration
is @ mean paak plasma concentration of bebween about 80 and 120 ng/mil of bremelanotide ina

patient population.

28, The method of claim 24, wherein no more than 1.25 mg of bremelanolids or &

pharmaceutically acceplable salt of bremsalanotlide is administered by suboutansous injection.

Py
in

34, The method of claim 20, wherain belween about 1.00 and 1.75 mg of bremelanotide

or a pharmaceutically acoeptable salt of bremelanctide is administered.

31 The nethod of claim 20, wherein between about 1 .25 and 1.75 myg of bramsdanolids

or a pharmaceutically accepiable sait of bremelanolide is adminisiered.

32, The method of claim 20, whereih the composition is an aguescus solution comprising

28 acelate salt of bremelanolide and glveerin,

33, The method of olaim 32, wherein the compaosition is an agueous solution consisting

essentially of acelate salt of bremslanolide and 2.5% glycerin {wiv}.

34, The method of claim 3¢, wherein the acetate salt of bremelanctlide is bebween about

6% and 12% (wiw) acelic add In an agueous solution of bremelanotide.
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38 The method of claim 34, whefein the comaposition v at a2 pH of about 5.0, and further

comprises one of more agenis 1o adjust pH.

38. The method of claim 35, wherein the one or more agents (o adjust pH comprise

hydrochioric acid and sodium hydroxide,

5

37, The method of claim 20, wherein the female palient is premenopausal.

38, The method of claim 20, wherein the fermnale patient is posimenopausal.

34, A method for reating female sexual dysfunchion in a fermale patient diaghosed with
female sexual dysfunction and anticipating sexual activity, while reducing side effects associated with

the adiministration of bramedanclide, comprising

10 administering the female patient by subculaneous injection a composilion comprising no more

than about 1.75 mg of bremelanotids or a pharmacsutically acceptable salt of bremelanotids,

thereby treading Temale sexual dysfunction while reducing undesirable side effacts.

44, The method of claim 39, wherein no more than 1.25 my of bremelanotide or 2

pharmaceuticaily acceptable sailt of bremelanolide is administered by suboutansous injection.

15 41, The method of claim 39, whereln between aboul 1.00 and 1.78 mg of bramelanolide

of a pharmaceutically scceptable sall of bremelanotide is administersd.

43 The method of claim 32, wherain betwsen abotit 1.258 and 1.78 myg of bremelanotide

or a pharmaceutically acceptable salt of bremelanotfide is administered.

43. The method of claim 39, wherein the composition is an agueocus sohition comprising

20 acetate salt of bremelanotide and ghyserin.

44 The method of claim 43, wherain the coreposiion {8 an agueoys solution cohsisting

essertially of acelate sall of bremelanotide and 2.5% glyoerin fwiv).
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45, Tha method of claim 40, wherain the acetate salt of bramelanotids is hetwean about

6% and 12% (wiw) acelic acid in an agueous soiution of bremelanctide.

48, The method of claim 45, wherein the composition is at a pH of about 5.0, and further

comprises one of more agents o adjust pH.

5

47. The method of claim 48, whereln the one or more agents o adjust pH comprise

hyddrochioric adcid and sodium hydroxide,

48, The method of claim 38, wherain the undesirable side effects comprise one or maore of
nasea, lushing, headache, changes in systolic blood pressure, changes in diastolic blood pressure,

changes in hear rate, vomiting, and hyperiension.

10 49 The method of claim 39, wherein the variability in peak plasma concentration within 60

minutes after subcufaneous injection administration is a %OV less than 30,

5¢. The method of claim 30 or 49, wherein the variability in peak plasma concentration
withint 60 minutes after suboutaneous injection adminisiration of the compaosition is less than the

variabifity it peak plasma concentration within 60 minules after infranasal administration of an

Py
in

equivalent dosage of bremelanotide or a pharmaceutically acceptable salt of remelanotide.

51. The method of claim 80, wherein the varkability in peak plasma concentration within 80

minttes after stboutansous irjection adminisiration is a %CV less than 30

&52. The method of claim 50 or 21, wherein the variability in peak plasma conceniration

within 80 minules afler intranasal administration is 3 %CV greater than 30

20 53. The methad of claim 3D, &1 or 52, wharein variabilly in peak plasma concentration is

deterndned in a patient population.

54, The method of claim 39, wherein the female palient is premenapausal,

535. The method of claim 349, wherein the female palient is postmenopausal.
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58 Use of g formulation dose comprising no more than about 1.75 mg of bremelanoiide or
a pharmaceutically acceplable salt of bremelanofide in the manufacture of a subcutansous injectable
medicamernt for the freatment of femals sexual dysfunction in a female patient diagnosed with female

sexual dysfunclion and anlicipating sexual activity.

& 57. The use of claim 56, wherein the formulation comprises na more than 1.25mg of

bremalanclide or a pharmaceutically acceptabla aslt of bramelanotide.

&8, The use of claim &5, wherein the formulation comprises between aboul 1.00 and 1.75

mg of bremadanolide or a pharmaceubically acceptabls salt of bramelanafids.

58, The use of claim 586, wherein the formulation comprises batween sbout 1.25 and 1.75

1 myg of bremelanotide of 3 pharmaceutically acceptable sall of rernelanoctide

5Q. The use of claim 56, whearein the formulalion is an aqueocus solution comprising

acetate sall of bremelanotide and glyeerin,

61, The use of claint &6, wherein the forpulation an aguecus solution consisting

aessentially of acetals sall of bremelanotide and 2 5% glycerin {wiv).

15 82 The use of claim 81 wherein the acelate salt of bremelanotide comprises betveen

about 8% and 12% (wiw} acatlic acid in an agueous solution of remelanotide.

63. The use of claim 61, wherein the formuslation is at a2 pH of about 5.0, and further

comprises one or more agents 1o adjust pH.

64, The use of claim 63, wherein the one or more agents to adjust pH comprise

20 hydrochioric auid and sodium hydraide,

85, Bremelanolide for usein g method of reating female sexual dysfunclion, wherein said
method comprises administaring by subcufanecus hjection a composition comprising no more than

about 1.75 myg bremelanctide or a pharmaceutically accepiable salt of bremelanolide.
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88 The use of chairn B8, wherein the formulation comprises no mors than 1. 25 mg of

bramelanotide or a pharmaceutically seceptable salt of bremelanolide.

867, The use of claim €53, wherein the formulation comprises between aboul 1.00 and 1.75

mg of bremedanotide or a pharmaceutically acceptable sait of bramelanotide.

5

68, The use of claim 65, wherein the formulation comprises between about 1.25 and 1.78

mg of bremelanotide oF a pharmacsutically acceptable salt of remelanotide.

69, The use of claim 65, wherein the formuiation is an agueous solulion comprising

acetate sall of bremelanotide and glyeearin,

7o, The use of clainy 85, wherein the formulation an aguecus solution consisiing

10 ssseniially of acetale salt of bremelanotide and 2.5% glycerin {wiv}.

71 The use of claim 89, wherein the acelate salt of tremelanotide camprisss between

about 8% and 12% (wiw) acetio geid in an agqueous solution of bremelanotide.

72. The use of claim 70, wherein the formulation is at a pH of about 5.0, and further

somprises one of more agents to adjust pH.

15 73 The use of claim 72, wherein the ons or more agenis o adjust pH comprise

hydrochioric acid and sodium hydroxide.

74. A prefilled dose unit comprising an agqueocus splution of acetate sall of no more than

about 1.75 mg of bremsianolide.

5. The prefiled dose unil of claim 74 further comptising a prefilled syringe.

20 78, The prefilled dose unit of claim 74 further comprising a cartridge adapted foruseina

subculaneous adiministration drug delivery devics,

77, The prefiled dose unit of claim 74 huther comprising 2.5% glycerin {wiv).
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T8 The prefilfed dose unil of claim 75, wherein the acelale salt of bremelapoiide is

hetween about §% and 12% {wiw) acetic acid in an aqueous solution of bremslanolide.

73, The prefilled dose unit of claim 78, wherein the aqueocus solution consists essentially

of geatate salt of bremelanclide and 2.5% glyeerin {whv).

5

80, The prefilled dose unil of claim 79, wherein the agueocus solution'is at a pH of about

50, angd fwrther comprises one or more agents o adjust pH.

a1. The prefiled dose unit of claim 80, wherein the one or more agents to adjust pH

comprise hydrochioric acid and sodium hydroxide.

82, A method for treating female sexual dysfunction in a female patient diagnosed with
10 femals sexual dysfunction and anticipating sexual activily, while redusing or minimizing side effects

associated with the administration of bremelanctide, comprising

administering the fernale patient by subcittaneous injeclion a composition comprising
bremetanotide or a pharmaceulically acoeptable sall of bremelanctide i an amount sufficient to result

i & peak plasma concentration of bremelanatide within 80 mdnutes after admirdsiration of

1% bremesfanohide in the famale patient of no mare than about 120 ngfmi,
thereby trealing fernale sexual dysfunction while reducing or minimizing undesirable side
effects.
83 The method of claim 82, wherein the pask plasma concantration of bremeadanalids ix at
izast about 80 ngfmi.
20 84. The method of claim 82 or 83, wherein the peak plasma concantiation s no more than

aboul 100 ngiml..

b, The method of claim 82, wherein the side effects comiprize ong or muore of nausea,
flushing, headache, changes in systolic blood pressure, changes in diastolic blood pressure, changes

i heart rate, vomiling, snd hypertension.
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86 The method of claim 82 whersin ho more than 1.25 mg of bremelanctide or 3

pharmaceutically acceptable salt of bremelanotide is administered by subcudanenus injection,

a7. The method of claim 82, wherein bebveen about 1.00 and 1.75 my of bremelanotide

or & pharmaceutically accepiable salt of bremelanotide s administered.

5

88, The method of olaim 82, wherein between about 1.25 and 1.75 mg of bremelanotide

or a pharmacautically acceplable sall of bremelanotide is administerad.

a8, The method of claim 82, wherein the composition is an agueous solution comprising

acetate salt of bremelanotide and glyeearin,

a0, The method of claim 89, wherein the composition is an agueous solulion consisting

10 ssseniially of acetale salt of bremelanotide and 2.5% glycerin (wiv}.

a1 The methad of claim 90, wherein the acetate salt of bremedanotide is betwesan about

6% and 12% (wiw) acelic acid in an agueous solution of bremelanatide.

g2 The method of claim 81, whereln the composition is at a pH of about 5.0, and further

somprises one of more agents to adjust pH.

15 a3 The method of claim 92, whereln the one or more agenis to adjust pH comprise

hydrochioric acid and sodium hydroxide.

84. The method of claim 82, wherein the female patient is premenopausal.
g5. The method of olaim 82, wherein the female patient is postmenopausal,
Gb. The method of claim 82, wharein the variability in peak plasma concentration within 80

20 minstes after suboutanecus injection administration is a %0V less than 30

97 The method of claim 82 or 86, whetein the vatiabilily in peak plasma concentration

within 60 minules afler suboutaneous injection administration of the compeosition is less than the



o

WO 2014/071339 PCT/US2013/068386

47

wvariability in paak plasma concentration within 80 minttes affer infranasal administration of an

equivalent dosage of bremelanctide or a pharmaceutically acceptable sall of bremelanotide.

g8, The method of claim 97, wherein the variability in peak plasma congentration within 80

minutes after subciianeous injection administration is @ %CV less than 30

o, The method of claim 87 or 38 wherein the vanability in peak plasma concentralion

within 80 minules aler intranasal administration is a8 %OV greater than 30

100, The method of claim 96, 97, 98 or 889, wherein the variability in peak plasma

concentration is determined in a patient population.



