WO 2005/ 107810 PCT/ NL2005/ 000355 Title: Pharmaceutical fornulations and
uses thereof in the treatnent of female sexual dysfunction. The invention
relates to the field of fenmal e sexual dysfunction. It specifically relates

to the infl ugoQesspbrgie conbi nati on of testosterone or arll,c.,z(@?)o her eof
and a PDES5 inhibitor (such as sildenafil, vardenafil or tada a%d?"s%n

sexual health in femal e subjects with Fenal e Sexual Dysfunction 5 (such as
Femal e Sexual Arousal Disorder (FSAD) or Feral e Sexual Desire Disorder
(FSDD)). Femal e Sexual Dysfunction (FSD) refers to various disturbances or
I mpai rments of sexual function, including a lack of interest in sexual
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of success have been suggested and applied. These treatnents have either
not been conplRisetder<BEDINIful or the 25 side effects are hardly acceptabl e.

The present invention provides a new conbination of therapeutic substances,
given in a particular dosage schene, which conbination is effective and

does not have serious pghflfe 8bk&Sl! BysAREAPESES) B RE Vablot8 AndtAPPEREs of

impairments of sexual function, including a lack of interest in sexual activity,

10 repeated failure to attain or maintain sexual excitement, inability to attain an
orgasm following sufficient arousal. A recent study estimated that 43% of
women suffer from sexual dysfunction in the USAL. Low sexual desire (22 %
prevalence) and sexual arousal problems (14% prevalence) belong to the most
common categories of sexual dysfunction of women. These categories are

15 convenient in providing working definitions and an accepted lexicon for
researchers and therapists. However, it may be incorrect to assume that these
disorders are fully independent of each other. Both case studies and
epidemiological studies demonstrate that these disorders can overlap and may
be interdependent. In some cases, it may be possible to identify the primary

20  disorder that led to the others, but in many cases, this may be impossible.

For the treatment of female sexual disorder a number of different
treatments, with greater or lesser degrees of success have been suggested and
applied. These treatments have either not been completely successful or the

25  side effects are hardly acceptable. The present invention provides a new
combination of therapeutic substances, given in a particular dosage scheme,

which combination is effective and does not have serious side effects.



Thus the invention provides the use of a conbination of a PDE5- inhibitor
and testosterone or an anal ogue thereof, in the preparation of a nedi canent
for the treatnent of femal e sexual dysfunction. According to the invention,
al t hough it W@25f108tthsi dered bound by theory, an effect panNIesmogent r al
nervous system and the peripheral system are required, whereby the signal
to the central systemis provided by testosterone or an anal ogue t hereof
(havi ng the sane kind of activity) and thezperipheral signal is provided by
a PDE5-inhibitor. According to the invention the |evel of free testosterone
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15 only' overlap partly, this still results in the desired effect (treatment of FSD).

There is a time lag for the effect of testosterone (or the analogue) of about 3-6
(more specifically around 3-4.5) hours, in particular around 4 hours. PDE5-
inhibitors such as vardenafil and sildenafil typically reach their peak plasma
concentration (which should be at least 35 ng/ml for sildenafil, 2 ng/L for

20 vardenafil and 40 ng/L for tadalafil) after about 1 hour after administration
and thus the two pharmaceuticals are preferably presented as a kit of parts
with instructions about the administration, or are packaged in one capsule or
formula with differential release properties for the two compounds.

Testosterone in the circulation is typically bound by SHBG (steroid

25 hormone binding globulin) and by albumin. It is important that the peak
plasma level of testosterone as defined in the present invention is present and
calculated as free testosterone, so a fraction not bound by albumin and SHBG.
Thus the dose of testosterone given should be high enough to saturate the
albumin and SHBG (i.e the concentration of testosterone must be high enough .

30 to overcome complete binding of testosterone by SHBG or albumin), or another



WO 2005/ 107810 PCT/ NL2005/ 000355 3 way of avoiding binding to al bum n or
SHBG nust be designed, such as the wuse of a conpetitor for the testosterone
bi ndi ng si tf%g8n S}-IBG Testosterone is preferably given in a fornul ation

wher ei n t her 80233980t high peak in the bl ood circul atACIANIZISOMESS ubj ect
to which it is 5 adm nistered. The invention therefore provides a use,
wherein the testosterone or an anal ogue thereof is provided in the form of
a sublingual formulation, preferably a sublingual formulation conprising
cyclodextrins as carrier. A typical exanple of such a fornulation is given
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consists of 0.5 ng testosterone, 5 ng hydroxypropyl -betacycl odextrines 20
(carrier), 5 twpietlieaaviple afisch afformatletion migivendh hyflroxypropyebeta of t hese
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60 seconds) upon administration, leading to blood peak levels of testosterone
.15 " about 15-20 minutes later. In a preferred embodiment, the pharmaceutical is
designed for sublingual administration and even more preferred said
composition comprises cyclodextrin such as hydroxypropyl-beta cyclodextrin. A
typical example of a prepared testosterone sample (for 0.5 mg of testosterone)
consists of 0.5 mg testosterone, 5 mg hydroxypropyl-betacyclodextrines
20  (carrier), 5 mg ethanol, and 5 ml water, but each of the amounts of these
substances might be higher or lower.

Of course the pharmaceutical preparation comprising a PDES5-
inhibitor should also be designed to give a peak plasma level at about the time
when the testosterone effect is maximal. Such compositions are within the skill

25  of the art, a typical example for oral administration is given in vardenafil HC1
which is designated chemically as piperazine, 1-[[3-(1,4-dihydro-5-méthy1—4-
oxo-7-propylimidazo[5,1-f][1,2,4]triazin-2-yl)-4-ethoxyphenyl]sulfonyl]-4-ethyl-,
monohydrochloride. In addition to the active ingredient, vardenafil HCI, each

tablet contains microcrystalline cellulose, crospovidone, colloidal silicon

30 dioxide, magnesium stearate, hypromellose, polyethylene glycol, titanium



tabl et contains mcrocrystalline cellul ose, crospovidone, colloidal silicon
30 di oxi de, magnesi um stearate, hypronell ose, polyethylene glycol, titanium
WO 20051107848 5)&71/01(:4'1@005/ 000355 4 dioxide, yellow ferric oxide, and red
ferric oxide AN OfFaf exanple is given in sildenafil ciRGCTAV200000385i s
chemcally designated as 1-[[3-(6, 7-di hydro-1- nethyl- 7-oxo-3-propyl -

| Hoyrazol o [4, 3-d]pyrimdin-5-yl)-4-

et hoxyphenyl ] sul fonyl ] - 4- net hyl pi perazine citrate. In addition to the active
5 ingredient, sildenafil citrate, each tablet contains the follow ng
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PDE5S-i nhi bitor, as wel] .as_the (peak). effect of testosterone cojncide
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femal e subject, the PDE5-inhibitor is referablgl Provi_d_ed such that it
results in a pesdk’PRlalecherhydre-2anetdyla(6R.d4aR)-3Imadditionstodhe agiive

admi ni stratio t est eQNE . e . . effect is
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formul ation wused. If the PDE5-inhibitor fornmulation is released shortly
after lactose monohydrate, magnesium stearate, microcrystalline cellulose, sodium

15 lauryl sulfate, talc, titanium dioxide, and triacetin.
It is clear, that preferably the (peak) effect of PDE5-inhibitor as well
as the (peak) effect of testosterone coincide (completely). It is however noted
' that if the peak effect of testosterone and of the PDE5-inhibitor only partly

overlap this still results in the desired effect. When the testosterone is

20 provided such that it essentially releases all of the testosterone within one
short burst to a female subject, the PDE5-inhibitor is preferably provided such
that it results in a peak plasma concentration at least 3 hours after the
administration of testosterone. Even more preferred, the PDE5-i effect is
present 3.5-5.5 hours after the intake of testosterone. It is clear that the exact

25 time of PDE5-inhibitor administration is dependent on the type of formulation
used. If the PDE5-inhibitor formulation is released shortly after
administration, it is of no use to provide it at the same time»as the testosterone
is provided, because there will be hardly any overlap of effect. If it takes some
time before the PDE5-inhibitor is available from the used formulation, for



adm nistration, it is of no use to provide it at the sanme tine as the
testosterone is provided, because there will be hardly any overlap of
effect. If L&OP@§E§7§PHE time before the PDE5-inhibitor is available from
the used formuraci o/l for WO 2005/ 107810 PCT/ NL2005/ 00033XT/N.286540435% 3 to 4
hours, it can be/is adm nistrated at the sanme tine the testosterone is

adm nistrated. For the present invention the routes of adm nistration of
choice are those which are the | east invasive. Mtivation for sexua

behavi our should not 5 be negatively influenced by invasive routes of
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preferably cogifédtand 1péFipEérad @ffedtCann6t Be RAMIMBESEH ia€ 3he SQMBAGhE 5@ﬁlless
conprising testosterone 3.5-5.5 hours prior to sexual activity and a
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25 The phar meguhdstion cOMPeRidd RBtdRMRTBAL $ ddkignddDiorelddyk Rill REtdseshe SEs at
essentially immediately (for example within 60 seconds) at the target site. Said
15 kit preferably contains instructions to use a pharmaceutical composition
comprising testosterone 3.5-5.5 hours prior to sexual activity and a
pharmaceutical composition comprising a PDE5-inhibitor 1-2 hours prior to
sexual activity. The kit of parts may comprise a sublingual formulation of
testosterone or an analogue thereof and a tablet or another formulation
20 comprising a PDE5-inhibitor. The preferred PDE-5 inhibitors are sildenafil,
vardenafil or tadalafil. The amount of testosterone per pharmaceutical
composition comprising testosterone is at least 0.3 mg testosterone and at
most 2.5 mg testosterone. Higher or lower doses may be necessary depending
on the albumin and SHBG levels and the weight of the subject to be treated.
256 The pharmaceutical composition comprising a PDE5-inhibitor comprises at
least 25 mg sildenafil (or 5 mg vardenafil, or 5 mg tadalafil) and at most 100
mg sildenafil (or 20 mg vardenafil, or 20 mg tadalafil), or comparable dosages
of other PDE5-inhibitors. Again these doses may vary with the weight of the
patient. For the reasons already outlined above, a kit according to the



| east 25 ng sildenafil (or 5 ng vardenafil, or 5 ng tadalafil) and at nost
100 ng sildenafil (or 20 ng vardenafil, or 20 ng tadalafil), or conparable
dosages of _other PDE5-inhibitors. Again these doses may vary with the

wei ght of tHEO2W34978H . For the reasons al ready outl i ned PEBANI300540435%
according to the WO 2005/ 107810 PCT/ NL2005/ 000355 6 invention may further
conpri se a conpound capable of conpeting w.th testosterone or an anal ogue
thereof for SHBG binding). In a preferred enbodi nent, the testosterone
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effects of the kit of the present invention a substance nay be added to

sai d kit whi ch.5shourgliashertened.mesol i mbi ¢ dopami nergic pathway in the
subject. This pathway.is concerned wi.th a,relativ i ff.erent kind of
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designed for the purpose of said cognitive stimulation. Sometimes it is

preferred to present said cognitive stimulatory information subconsciously e.g.
15 subliminally.

To further enhance the effects of the kit of the present invention a
substance may be added to said kit which stimulates the mesolimbic
dopaminergic pathway in the subject. This pathway is concerned with a
relatively different kind of reward system which helps providing an increase in

20 rewardseeking involved in sexual behaviour. Examples of such compounds are
Apomorphine, a dopamine D2 agonist; Aripiprazol, a partial dopamine D2
agonist; Pergolide, a nonselectieve dopamine (DA) agonist; Pramipexole, a new
dopamine receptor agonist with preference for D3 compared to D2 and D4
receptors; Bromocriptine, a nonselectieve dopamine (DA) agonist; Ropinirole

25  hydrochloride, a non-ergoline dopamine agonist with a relatively high in vitro
specificity and full intrinsic activity at the Dz and D3 dopamine receptor
subtypes; it binds with higher affinity to Dsthan to D2 or D4 receptor subtypes;
Roxindole, a potent (autoreceptor)-"selective" D3 dopamine agonist;
Cabergoline, a dopamine D2 agonist; Lisuride, a nonselectieve dopamine (DA)

30 agonist, and the autoreceptor antagonists; (+)-Ad 76, a D3-preferring,



25 hydrochl oride, a non-ergoline dopam ne agonist with a relatively high in
vitro specificity and full intrinsic activity at the D2 and D3 dopan ne
recept or sﬁ) 035/3678” binds with higher affinity to D3 than to D2 or D4
receptor su (% 108%oxi ndol e, a potent (autoreceptor)-" LETAERI05/8003553
dopam ne agoni st; Cabergoline, a dopam ne D2 agonist; Lisuride, a

nonsel ecti eve dopam ne (DA) 30 agonist, and the autoreceptor antagonists;
(+)-A) 76, a D3-preferring, WO 2005/107810 PCT/ NL2005/000355 7 dopam ne
(DA) autoreceptor antagonist; (+)-UH232, a stinmulant of dopam nergic
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agoni st; and dexmedeflorfuathes endanege theseffechyoftiherkit obthpnpregent WventipR d | s
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such compounds are clonidine, an alpha 2 agonist; imidazoline, a partial alpha

2 agonist; and dexmedetomidine, an alpha 2 agonist.

15 The kit of parts is useful for any individual suffering from any form
of FSD, be it through psychological or physiological causes or combinations
thereof. It is thus also useful for subjects having FSD because of other
medicines and/or drugs- such as SSRI’s -; subjects suffering from
hypogonadism, etcetera.

20

Low sexual desire, sexual arousal problems and hampered orgasm
are candidates for psychopharmacological treatment. These categories of
sexual problems are also linked to three (transitional and overlapping) phases
of the human sexual response (sexual desire, sexual arousal and orgasm),

25  which are regulated by relatively independent neurotransmitter functions.
Traditionally, motivated behaviours have been divided into appetitive and
consummatory components. Activities aimed at obtaining reward and
satisfaction belong to the appetitive component. The fundamental appetitive
motivational process is an intrinsic brain function, and is especially related to

30  the predictive value of stimuli for reward. Processing of motivationally
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(MPFC) medi ati(sa?iug(%g ?t\éi poa%igll agonistic actions at the D2 receptor, especially the
15  presynaptic D2 receptors, for which it has higher affinity. Stimulation of
‘ autoreceptors located on dopamine nerve terminals results in an inhibition of

dopamine synthesis and release. Thus, in a low dopaminergic state of the
meso-accumbens DA system, aripiprazol would antagonize presynaptic D2
receptors, freeing the NAS-projecting DA nuclei in the VTA from

20 autoinhibition. The medial prefrontal cortex (mPFC) mediates behavioural
inhibition. Dopamine in the mPFC plays an important role in behavioural
inhibition. Illustrative of mPFC-DA’s inhibitory role is the inhibition of the
meso-accumbens DA system; high extracellular concentrations of mPFC-DA
inhibit meso-accumbal DA activity, and low extracellular concentrations of

256 mPFC-DA activate meso-accumbal DA activity through disinhibition. It is
therefore conceivable that a dopaminergic role in FSD is not restricted to
meso-accumbal DA, but extendable to mPFC-DA, where symptoms of FSD are
enhanced with high activity of mPFC-DA, albeit via inhibition of accumbal DA
or via inhibition of other cognitive or emotional factors involved in FSAD. The |

30 partial agonistic action of aripiprazol will then have a positive effect on
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In many mammalian species, female sex steroids are necessary for

the expression of female sexual behavior. As a result the capability for
_ 15 copulation in these animals is limited to the period of ovulation 46. Higher
primates - like humans - show sexual intercourse outside the periovulatory
period. For these animals it has been suggested that testosterone is involved in
female sexual behavior® . The disappearance of testosterone following
ovariectomy and adrenalectomy is accompanied by a complete loss of libido?8,
20  while substitution of this steroid maintains sexual desire and fantasies after

surgical menopause?d.

Testosterone, exposure to sexual cues and vaginal arousal in normal women

An important aspect of sexual motivation is physiological sexual
25 responding. Measured as an increase in vaginal vasocongestion elicited by
sexual stimuli, this responding is considered to be preparatory for copulatory
behavior!0. In hypogonadotropic hypogonadal females we found that
substitution with testosterone undecanoate 40 mg orally per day during an 8-
week period enhanced vaginal responsivenessl0. This effect was not found in

30 another group of hypogonadotropic hypogonadal patients (unpublished data).
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hypogonadal patients (unpublished dafa). 2005/ 107810, PCT/ NL,2005/ 000355
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femal e sexual ivation | ependen
responsiveness when the subjects were exposed to the visual sexual stimuli

(see also Figure 1). These findings demonstrate a time lag in the effect of
15 sublingually administered testosterone on genital arousal in sexually
functional women.

The results of the above mentioned studies demonstrate that
testosterone is involved in female sexual motivation in a time dependent
fashion. The influence of sex steroids on sexual behavior might be explained

20 Dby a steroid-responsive neural network, a highly interconnected group of sex
hormone receptor-containing neurons in the brain?2. This network is not a
closed circuit, but serves reproductive aims by functioning as an integrating
and activating center between external sensory cues, hormonal processes and
reproductive behavior. This is partly accomplished by selective filtering of

25 sensory input and amplification of signals that may facilitate sexual behavior.
We assume that an increase in vaginal vasocongestion induced by sexual
stimuli is preparatory for copulatory behavior. Visual exposure to sexual
intercourse between members of the species of the onlooker is a potent
releasing stimulus for such a preparatory motivational response. Both men

30 and women have a marked capacity to respond to erotic films with a genital
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wi Il affect sexual arousal and visa versa; both 1 ndices of sexual function

m ght i nflUenmneducedjasngldesive willraffect sexusd asa@isal Rndspseoversas kothsedies of

i nhi bitors and sexyal arousagl .Ip several studies it,has been shown that
sel ective tyﬁ@aﬁ&%@gﬁﬁ}tégﬁgﬁg%or@pmo%w 4 visa VeFsfove erectil e

function in men with erectile dysfunction, on average cl ose to nornal
function'5. In the penis, nitric oxide (NO released fromnerves and

endot hel i um Pheephedigsteadse biinhibkifors wolisexual arousal

In several studies it has been shown that selective type 5
15 phosphodiesterase (PDES) inhibitors improve erectile function in men with
erectile dysfunction, on average close to normal function?5. In the penis, nitric
oxide (NO) released from nerves and endothelium, induces production of cyclic
guanosine monophosphate (cGMP). c¢GMP is a key mechanism in relaxing
smooth muscle, necessary for the induction of an erection. This nucleotide is
20 hydrolyzed by the phosphodiesterases, from which the main activity in the
corpora cavernosa is due to PDE5. Therefore, during sexual stimulation the
action of NO/cGMP on erectile function will be enhanced by PDE5-inhibitors!.
The genitalia of both sexes have common embryological origins. Recently, it
has been shown that the clitoris consists of an erectile tissue complex, which
25 embeds the anterior vaginal wall. Clitoral erection and the anterior wall of the
vagina are highly involved in female sexual arousal and response. It has
recently been shown that sildenafil — a PDEB-inhibitor - improves sexual
performance in sexual functional women.17
Although in both men and women similar specialized vascular

30 mechanism are involved in the genital response, an increase in Vaginal Pulse
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vessels of the penis are richly innervated by the 15 parasynpathetic system
whi | e i nner vePiagss vdiile the Mwu@@@@wﬂr mgervated by this system. In

contrast, the blood vessels of the penis are richly innervated by the

15 parasympathetic system, while innervations of the smooth muscles by this
system are sparse. Consequently, there are relatively independent effects of
these two parts of the peripheral nervous system on processes involved in the
occurrence of an erection. Initiation of dilatation of the penile arteries and
subsequent increase of blood flow to the cavernous tissue is regulated by the

20 parasympathetic nervous system (initiation of an increase in this cholinergic
activity depends on signals by the brain). However, without relaxation of the
smooth muscles there will be no erection. Reduction of the sympathetic tone
and consequent relaxation of smooth muscles appears to be a relative
independent prerequisite for the initiation of an erection. Thus, penile erection

25  occurs in response to increased activity of the sacral parasympathetic
innervations and a decreased activity of sympathetic pathways. In the penis,
nitric oxide (NO) released from nerves and endothelium, induces production of
cyclic guanosine monophosphate (¢cGMP). cGMP is a key mechanism in

relaxing smooth muscle, necessary for the induction of an erection. The



system are sparse. Consequently, there are relatively independent effects of
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initiation of an erection. Thus, penile erection 25 occurs in response to

i ncreased act ithe symppthetic beanchl parasynpathetic innervations and a
decreased activity of synpathetic pathways. In the penis, nitric oxide (NO
rel eased fromnerves and endot helium induces production of «cyclic
guanosi ne nonophosphate (cGW). cGW is a key nmechanismin relaxing snooth
muscl e, necessary for the induction of an erection. The WO 2005/ 107810
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human sexual response, as well as turbances in these phases |eading to
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mght  educe dutieeYRt MR wRUYATE Boeg Bty CRRRRLAR R oAb ) 1

phases of the human sexual response, as well as disturbances in these phases

leading to low sexual desire, sexual arousal problems and hampered orgasm.

15  Thus, an increase in activity of the prefrontal cortex associated with inhibition
might reduce sexual desire, sexual arousal and orgasm capacity. Activity in
the prefrontal cortices is also involved in the regulation of the sympathetic
and parasympathetic branches of the peripheral nervous system. An increase
in prefrontal activity is accompanied by a decrease in parasympathetic

20  activity and an increase in sympathetic activity. Alterations in these branches
occur asymmetrically. Moreover, the sympathetic branch of the peripheral
nervous system seems to be more sensitive to psychogenic induced alterations.
Thus psychological processes controlled by the prefrontal cortices appear to be
directly involved in the physiological mechanisms regulating induction of an

25  erection. It might be assumed that the same physiological mechanisms are
regulating the different components of the female sexual response (i.e.
parasympathetic innervations are regulatory for the VPA, and sympathetic
mnervations are, together with Nitric oxide, responsible for swelling and
lubrication).

30



the prefrontal cortices is also involved in the regul ation of the

synpat heti ¢ and parasynpat hetic branches of the peripheral nervous system
An increase _in prefrontal activity is acconpanied by a decrease in

par asynpat heVP 0‘{56073&? ivity and an increase in synpat het i RCTA¥:2005/009355
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septum which Tunctions as a restral
. implicated in the normal sexual response. Furthermore, 2 structures showed a

very significant increase: the septum, which functions as a restrainer of
15 emotional overshoot, and the left dorsolateral PFC, which functions as
inhibitor of automated/reflexive responses. As stated, usually deactivation of

dorsal prefrontal areas is observed.

Depending on circumstances and individual differences, testosterone
20 can produce effects that deviate from the expectations one would have given
the functional role of testosterone in the regulation of sexual behaviour. This
inhibition of the centrally regulated autonomous sexual response was also
apparent in the relative change in the VPA. Contrary to the expectations the
VPA was smaller in the testosterone condition as compared with placebo, and
25  probably the result of a continuing inhibition mechanism induced during the
fMRI procedure.

The synergistic effect of a combination of testosterone and PDE-5 inhibitor on ‘
vaginal arousal in women suffering from Female Sexual Disorder



15 enotional overshoot, and the left dorsolateral PFC, which functions as

I nhi bitor of automated/reflexive responses. As stated, usually deactivation
of dorsal gg,@fﬁoggb,gloareas i s observed. Dependi ng on circunstances and

i ndi vi dual dYPPEreRcsy, testosterone 20 can produce ef f INIZARI00WEY | at e
fromthe expectations one woul d have given the functional role of
testosterone in the regul ation of sexual Rghaviour. This inhibition of the
centrally regul at ed aut ononous sexual response was al so apparent in the
relative change in the VIA. Contrary to the expectations the VPA was

smal l er in the testo$hermeentproonducied esperompal Gde expérimeatalpmrt)and 25

probably the result a continui | nhi bi.tipn chani,sm j ndyced ring the
f MRl procedur®omeRsullorimefran; rgglgeéﬁxuafbgs PRal'? 5‘?1“‘5* ag @@@6‘%‘& Bfie and
PDE- 5 i nhi bi t; kenal h B YOUXER M 5@'5? syl

D sorder WO fgﬁ%‘?’?&ﬁgﬁ%ﬁf}%‘%ﬁ%&ss 1g§é|%%£§, I#dgg‘ﬂeé\%ll(){/rpcon tlﬁ]%tl ed
experi ment ( seecompered veith al plpeeto)- dmvaginalearossdbibity, mprfancsexke hdésreSexdial

Dysfunction, we fqQund at di Ef&gnt tinme intferval no effect from one, dosage
of test ostder oFfRita] Gpnsatinns, sy exparigent we foynd Bomeyerythatapefospgreho - on

vagi nal_arousglidddine 10/ 2B saffitighalflEsinbeA%itH tAE BbRhishRRRA 4100S. | N this
experi ment we ound, Roweve , that ohe dosage of testosterone (0,5 ngy
subl i ngual ) cPDEB5Ratibitdh(dbbel adaiwaysuchtthathT afiaaariB&Ebboutt8, 65t Dhowdosed i n

a way such that T max ari ses about 5-5.5 hours after _the free

t est ost erone %fé%*)hecfgﬁ&@ft?%wmaﬁaﬁ) 84‘!%5’5 f?‘h‘”e{’?)‘Frés"’r%Fr tthéspﬁﬁ%"fl%rone peak a
ssigni ficant hj i P ' | @g]];é)égﬁgﬁ rotic
stimuli. Thi gﬂeggb?sg%r%fﬁg EQ gsééib%;ﬁgﬁgﬁhic%gg?ﬁggﬁ%ubgroup 0 ﬁﬂé\g#%%gﬁho wer e
sexual | y Hbusetpodiird togerobieistinatili.| Tiie effectibad lusa promoafcbddh a subgsaual desire

d bj ecti | | . Treat t wih testost | |
the conbi nat | BATGR Wha Fese sppials.ahisad Ao then dhildbood alledauad noeReriease i n
ttenti | i - . d
attenti onal cnoRQARRLOnN GNEAURIVE RRaBAEHEN. TERmAS with TeSORRSR

wi th pl acebo an -1n ttention engagenent 1s an
as well as the combination of testosterone and a PDE 5 inhibitor caused an

increase in attentional engagement (or withdrawal) for sexual cues, as

.15 compared with placebo and/or a PDE5-inhibitor. Attentional engagement is an
important function for normal human sexuality. Testosterone combined with a
PDES5-inhibitor produced a statistically significant increase in genital arousal.

In one of its embodiments, the invention provides the use of a
combination of a PDES-inhibitor and testosterone or an analogue thereof, in

20 the preparation of a medicament for the treatment of female sexual
dysfunction.

Testosterone is also known under the chemical name 17-8-
hydroxyandrost-4-en-3-one which can be obtained in various ways: it may be
isolated and purified from nature or synthetically produced by any manner.

25  The term "or an analogue thereof"' includes any useful metabolite or precursor
of testosterone, for example the metabolite dihydrotestosterone. It is clear to
the skilled person that if a metabolite or precursor of testosterone is used, the
time point for administration of a PDE-5 inhibitor probably needs to be
adapted. If, for example, dihydrotestosterone is used, the time of

30 administration of the PDE5-inhibitor lies approximately half an hour earlier
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also be given at the same time testosterone is administrated.

15 Conditioning of positive associations between different modalities of the sexual

response
Treatments with a dosage of testosterone combined with a

PDES5-inhibitor produce alterations in brain and bodily functions which will
make learning of positive associations between sexual stimuli, genital arousal

20 and subjective experience possible. Moreover, the treatment of FSD with a
combination of testosterone and a PDES-inhibitor is preferably augmented by
an “approach induction” treatment. To create a more permanent psychological
change, the central en bodily processes activated by testosterone and a
PDES5-inhibitor under sexually relevant stimulation need to be perceived and

25  need to become associated with a positive hedonic tone or with activation of the
behavioral approach system. The perception of bodily reactions by focusing
attention on genital arousal is made possible by testosterone (whereby the
genital arousal is synergistically enhanced by the PDE5-inhibitor) and can be
emphasized by verbal instructions. A positive hedonic tone cannot be taken for

30 granted in the population of FSD patients. In order to achieve a positive tone,
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activation of piceerda®fiappy Fhcedppr oach system (by sublim nal presentation of

15 The invention further provides a method for treating a female
suffering from female sexual dysfunction by providing to said female a

combination of a PDES5-inhibitor and testosterone or an analogue thereof.

The invention will be explained in more detail in the following, non-

20 limiting example.



pi ctures of happy faces). 15 The invention further provides a nethod for
treating a female suffering fromfemal e sexual dysfunction by providing to
said femal e ‘gozgogmsp@tion of a PDE5-inhibitor and testosterone or an

anal ogue theredt. The invention will be explained in mor &dAZE045% he
followi ng, non- 20 limting exanple. WO 2005/107810 PCTI NL20051000355 18
Exanpl es Participants Fourteen wonen withga heterosexual orientation (Mean
age: 40,6 years; sd: 5 10,4; prenenopausal n = 8, postnenopausal n = 6) who
have been experiencing FSD (i.e. |ow sexual desire, |ow sexual arousal or
decreased orBaamplesency) for at |east six nonths prior to study entry
participated in this study. Subjects in fertile age used contraceptives
(TJID s, sterilization, oral contraceptives, except contraceptives

cont ai ni ng anp&ft%)g&,g,gens). A 10 pregnancy test was part of the procedure.
Subj ects were I nterviewed and exam ned by a gynecol ogi st to excl ude
pregnancy or Bowdst¢n eetimyithabeteadsexiual eentation (Vgaoragepdd#4 yesns; sdo t he

vagi nha and/ or | va or unexp] ai ned necol ogi cal ..c aints. Participants
di g not hgé/e ?a&?n B’Eec‘i‘?‘%}‘oé’lausgrﬂgc ’ipﬁf)%%‘?(l?&u? ﬁr%lv%?%ye F¢hsychi at Pi c
treatment. Cargdi9asfid PSDIPeCRMNLANANER, 167 s8%u A okED e crdageked for

significant abnormalities. ~Standard bl ood chemistry and hematol ogy tests
wer e per f or medrgaBer patengrfos at Hadt sistmeihs @ribrigstadpenty @artigpatesdinnot t o

use alconal orpRicoactixa, s, e 2o, Selone At I ANRL . . o
of rrens'f ruati gny cefkrREQRARRIY! Efcept mrﬁrﬁe#%emmg\éﬂi-gﬂdf&@n@ACh
medi cal -ethical commttee (STEGQWETC). The experinental trials were preceded
by a screthi npregnaity teit was part of the procedure. Subjects were interviewed and
examined by a gynecologist to exclude pregnancy or breast feeding, vaginal
infections, major operations to the vagina and/or vulva or unexplained
gynecological complaints. Participants did not have a history of
endocrinological, neurological of psychiatric treatment. Cardiovascular
15 condition was tested and ECG was checked for significant abnormalities.
Standard blood chemistry and hematology tests were performed. Participants
did not abuse drugs and were required not to use alcohol or psychoz;ctive
drugs the evening before and the day of experimentation. Subjects could not
make appointments during their period of menstruation.
20
Procedures
This study was approved by the Dutch medical-ethical committee
(STEGMETC). The experimental trials were preceded by a screening visit. At
this screening visit subjects were interviewed by a psychologist/gynecologist to
256  diagnose for FSD and to determine eligibility for study participation. Weight,
height, blood pressure (supine and standing), heart rate, respiration rate, and
body temperature were measured. A supine, 12-lead ECG was recorded and
examined by a physician (and when necessary, a cardiologist). A gynecological
examination and urine pregnancy test were performed. Cultures were taken to

30 exclude Chlamydia or Gonococcus infections.



this screening visit subjects were interviewed by a
psychol ogi st/ gynecol ogi st to 25 di agnose for FSD and to determ ne

eligibility participation. Wight, height, blood pressure (supine
and st andi ngea%oéé%%r ate, respiration rate, and body té’r?ﬁ@ﬁé?%("@“%re
measured. A supine, 12-|lead ECG was recorded and exam ned by a physician
(and when necessary, a cardiologist). A gygecol ogical exam nation and urine
pregnancy test were performed. Cultures were taken to 30 exclude Chlanydia
or Gonococcus infections. WO 2005/ 107810 PCT/NL2005/ 000355 19 Eligible

subj ect s unddihigible suljects hinderwenti o farhiliaxizatiohlteial fu]lawiag the sereening. A

trained female experinenter faml|iarized the subject wth study requirenments
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t anpon- shape ] hen Uk i rd ] s i, filmb5
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practiced on tangiom-s$leaped dewice).dbheodulijbets eiavtddodatingbmnmtesakneufead filine

experinmental trials us a doubl e, blind randoy y .assi gned acebo
control I e@ cr5REEUL{ogBER G ¢ SRPLIecRlm %@g@_eesmf% naﬁgﬁesiﬁeeﬁ?gé% €¥0 2)
PDES- i nhi bi t rra?%iﬁﬁéﬁ hBrRRed (BrslofBf S hAGNMDSt#og G2kOSt erone +

PDES5- i nhi bi t e two conpounds were given at the sane tine, but the
PDE5- i nhi bi t dfovid® ekpseitddmahitias ek ssedm ddwdile bhiedatihdomlphsdipred placebo

over | apped) . ISMEERRSE eRier JHBBATERD TORRATISLATI Y ent drUg tr oat ment s
(i.e. PDE5I, 1[)jt1q%é:b%t erone, PDE5i + testosterone and placebo) at four
separate experinmental days. The four experinental days were separated by
(at | eastlp a 2)H*BE&dakibiteer i od. During each day of drug mani pul ation
;Jlr)jogct :s|_ uEde:ar)wfensttosttg%ljeo(lo!5°£gns%bli121gua asurenments: - 1:00 hrs: Enotional
p Tas
4) testosterone + PDE5-inhibitor (the two compounds were given at the same
time, but the PDE5-inhibitor was dosed/formulated such that the effect of the
testosterone and the effect of the PDE5S-inhibitor at least partly overlapped)

15 Each subject underwent the four different drug treatments (i.e. PDE5;,
testosterone, PDES5i + testosterone and placebo) at four separate experimental
days. The four experimental days were separated by (at least) a three-day
period. '

During each day of drug manipulation subjects underwent the following

20 measurements:

- 1:00 hrs: Emotional Stroop Task
- 0:15 hrs: Trial 1

0:00 hrs: Intake drugs

0:05 hrs: Trial 2

25  2:45 hrs: Trial 3
4:15 hrs: Trial 4
Each day started with a physical examination (measurements of vital signs,
blood pressure, heart rate, temperature and respiration rate). Blood samples

(8 ml) were taken for hormone analyses. Subjects then were seated in the

30 sound attenuated, dimly lit experimental room. In order to make this room



- 0:15 hrs: Trial 1 0:00 hrs: Intake drugs 0:05 hrs: Trial2 25 2:45 hrs:
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resplratlon‘?a?é?xb%ﬁ%od sanples (8 m) were taken for Hg}ﬁﬂﬁ SUAY ses.
Subj ects then were seated in the 30 sound attenuated, dimy |lit experinental
room In order to make this room WO 2005/ 97810 PCT/ NL2005/ 000355 20 | ess
"sterile" geographic posters were hung on the walls and an air perfunmer was
pl aced behind the subjects. The subjects then executed the enotional Stroop
task (15 mi nulees jsteniked @n@aphmm%ersbwemdmng mthaylaﬂalanﬁra}belrmdﬁm

bj ect | eft bj.ect 5
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var de dd le .Th
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were taken to a waiting roomfor a pause of 2 hours. During this pause they
coul d consuneAftenéhesel haseline @warswmmsrdaa swdyjects hodkninedigationi testasteromhi s

pause was fol}0 set 5 mnutes) .and erotic (5

P ates) f11 ks Reenplicebd) autipafly; REPL gt Piigt Ae Bhr5 Rurs. 50 t hat
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hor none analy
waiting room for a pause of 2 hours. During this pause they could consume

their lunch. Coffee and tea were unlimited available. This pause was followed
by a third set of neutral (5 minutes) and erotic (5 minutes) film fragments.

15 Again subjects had to wait for 2 hours, so that the last VPA measurement was
taken 4 hours after medication. This last film-trial (neutral, erotic film
fragments) was followed by a second presentation of the emotional Stroop. The
experimental day ended with a short physical examination including drawing
of a blood sample (8 ml for hormone analyses) and collection of AE and SAE.

20 TFigure 2 shows the effect of the pharmaceutical preparation according to the
invention (P< 0.035) as compared with a placebo/PDE5-inhibitor on VPA in
women suffering from FSD.

Figure 3 shows the effect of the pharmaceutical preparation according to the
invention (P< 0.04) as compared with a placebo, a PDE5-inhibitor and

25  testosterone in women suffering from FSD.

Emotional Stroop task:
An unmasked and a masked version of the Emotional Stroop Task comparing
colour-naming latencies on neutral and erotic words were used. In both the

30 unmasked and the masked condition eight erotic and neutral words are



20 Figure 2 shows the effect of the pharnmaceutical preparation according to
the invention (P< 0.035) as conpared with a pl acebo/ PDES- i nhi bitor on VPA
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Thirty-two neutral words and thirty-two erotic words were presented blocked.

The same words were used for each test, however, the sequence of words and

- colours differed all 8 times this task was used.
- 15

Results

VPA measurements

During the testosterone condition, one subject became nauseated watching the

erotic film and decided not to participate further that day. For the

20 psychophysiological evaluation the VPA (Vaginal Pulse Amplitude) is used.

The VPA reflects phasic changes in the blood volume corresponding with each

heartbeat; higher levels indicate higher levels of blood flow. The dependent

variable used is the amplitude of the pulse wave. Before the mean VPA was

calculated, the raw signal (sample rate was 20 Hz) was digitally bandpass

25  filtered with a butterworth filter (-3 dB cutoff frequency range 0.7-1.5 Hz; 40
dB down/octave). Movement artefacts were detected by visual inspection of the
signal and removed manually. Hereafter the amplitude was measured as the

distance between the top and bottom of a pulse wave. The mean VPA was

calculated as the average of these amplitudes across 30 s periods.
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4). Only the $%hgggﬁl). Further analyses of the before medication (trial 1) versus after

15 medication (trial 4) responses showed that the increase in VPA between
neutral and erotic films was not significant in the placebo condition nor in the
Vardenfil or testosterone condition (see also Figure 4). Only the combined
treatment condition (Vardenfil + testosterone) lead to a statistically significant
increase in VPA before compared with after medication (F(1,12) = 3,229; p=

20  0,007).
We hypothesized the effects of sexual stimulation and medication on genital
responses to be associated with changes in central mechanisms. To test for
associations with changes in attentional processes we used the StroopRT as
measurement point. StroopRT is the difference in mean reaction times on

25  colour naming of the neutral and the sexual words.
During visual inspection of the data, we found two subgroups within our
sample: a group of women who were sexually abused during childhood and a

group of women who did not report such abuse. We decided to include sexual

abuse during childhood as a between subjects variable in the analyses.
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mechani snms. To test for associations with changes in attentional processes
we used the StroopRT as neasurenent point23 StroopRT is the difference in
mean reaction tinmes on 25 colour nam ng of the neutral and the sexual
words. During_visual inspection of the data, we found two subgroups within

our sanple: M Hroupmeskedsendifien naatatisiasally signifisant teswlts WeredhPnghood and
f . 4 . i
cexval " abuse qaabg Seftnted BlrdiGBA T ER AR A1t i HE LA Briibn °

anal yses. WO 2008{rboy 3d£k. PCAé MLANOS/V083aked 2 8ighifiddit intvrastied betwedint i on no
statistically significant results were found. = Anal isses reported

her et of or ewar Steréid, dutaliand Pexnalabuperinrghitdpod (G205 136; pTRO0L}. Wibhin-ask.

The MANOVA: r eyegl ani fi . ' i I .and
Soxual - abube. t RO Anad R s fnERe SfbshT it HiPh VER LFUR DS 103
contrasts conpi0/0ed) ahdStidopRT (B 1 1axt 5,850p=0.084) WeuteH)l, 11) = 10, 97;

p=0, 007) and StroopRT (F(1,11)= 5,85; p=0.034) (Figure 5). Subjects who have
been sexual | ySawaeuwhg Miang bepn semally ahusad svring dnldhoed showmn attepwated

stimuli (befo dj cati LacK e in. VRA i IGbiACa [ |ve to
neutral film ??A!F%%@?mcsgir}r‘b%]i} g%&&f? @egﬁgoﬁ??\c#cé’gg% oﬁ)ﬁ‘o Uy sléotr}fgl@hl

subj ects) andrélative &b asatrad b ik < 60%, ddndgared tov-tJ094 indresdeOfst @bbabusddovever ,
t hese subjects are not insensitive to testosterone. Under influence of

t est ost er dte Ewelpcigbanfl dle inpregse even iainds whithoer wildput festpstesanst Hopmever

(St roopRT inc W - S. F]e]] [ tern: their
attention for Elgegs)% usz‘l)b:'esc'ltt\glj rgrma?éﬁ lng?%séiggg% %s?%sg%%@d%%g%%&%g paral | el
their 15 VPA t&aspdbschel theldRveloplarCatténtidond) bisos@ay ffont bexiAstiasiler one

versus no- testosterone conditions. (Univariate analyses: VPA: 2 Steroid
(t est ost er one(StroopRT increases). Not-abused subjects show an opposite pattern: their

attention for sexual stimuli increases (StroopRT decreases) and parallel their

15 VPA response to the erotic film increases in the testosterone versus no-
testosterone conditions. (Univariate analyses: VPA: 2 Steroid (testosterone
yes/no) x 2 Trial (before — after medication) ANOVA with VPA as within
subjects dependent measure and sexual abuse as between subjects factor:
F(2,10) = 5,9; p= <0.035; StroopRT: 2 Steroid (testosterone yes/no) x 2 Trial

20  (before-after) ANOVA with StroopRT as dependent measure and sexual abuse
as between subjects factor: F(2,10) = 4,2; p < 0.07).

In this group of women suffering from FSD, Vardenafil did not lead to a
significant difference in VPA under condition of sexual stimulation compared
25  to placebo. Apparently, peripheral manipulations are not sufficient and central
mechanisms need to be influenced. We show that testosterone is such a
centrally acting influence on sexual mechanisms. However, for our subjects,
testosterone alone was not sufficient for a significant increase in VPA
compared to placebo. Only the combination of testosterone and Vardenafil lead

30 . to a significant increase in VPA compared with placebo.



yes/no) x 2 Trial (before - after medication) ANOVA with VPA as within

subj ects dependent neasure and sexual abuse as between subjects factor:
F(2,10) = 5,9; p= <0.035; StroopRT: 2 Steroid (testosterone yes/no) x 2
Trial 20 (béyglz@-slé?’tsé“r) ANOVA with StroopRT as dependent REFQH3905/080385 sexual
abuse as between subjects factor: F(2,10) = 4,2; p < 0.07). In this group
of wonen suffering from FSD, Vardenafil di# not lead to a significant

di fference in VPA under condition of sexual” stinulation conpared 25 to

pl acebo. Apparently, peripheral manipul ations are not sufficient and central
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centrally acting influence on sexual nechanisns. However, for our subjects,
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subgroups of subjects. For a subgroup of sexually abused wonen testosterone
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psychotherapeutic intervention.

15
In a small study (N=4) we further investigated the efficacy of subliminal
presentation of faces of happy men during erotic film clips in 4 healthy women,
following administration of the testosterone and PDE5-inhibitor combination.
Women reported increased subjective sexual arousal in the subliminal happy
20 male face presentation condition, in comparison to erotic film excerpts only

condition.



presentation of faces of happy nen during erotic filmclips in 4 healthy
wonen, followi ng adm nistration of the testosterone and PDE5-i nhi bitor
conbi nat i on. reported increased subjective sexual arousal in the
subl i m nal h‘gf))\é?&%mr‘rgl e face presentation condition, in RdMY=A09548035% o
erotic filmexcerpts only condition. WO 2005/107810 PCT/ NL2005/ 000355 25
Figures Figure 1 G aphs depicting a delay t ween testosterone

adm nistration and VPA in 5 healthy subjects Figure 2 Results of VPA
measurenent in wonen suffering from FSD receiving a placebo conbined with a
PDE- 5 i nhi bi t ®igareé he pharnmaceutical preparation according 10 to the
present invention conprising testosterone and a PDE-5 inhibitor (this |ast
conbination is also called "Lybrido"). Figure 3 Results of VPA neasurenent
i n wonen suffgﬁkpg Hron1FSD receiving a 15 placebo, and PDE-5 i nhi bitor,

t est osterone Or g pharmaceutical preparation according to the present

i nvention Fi g@aphs Ve ictimgsldslap betwadn fstdstarent adiaisheition ard VIPAg € 5
Sexual abuse, _attentional bias and VPA. WO 2005/107810 PCT/ NL20051000355 26
Ref er ences®1. healih#gHbiect<0 | Pai k. A and Rosen, R C.: Sexual dysfunction in
the United States: preval ence and predictors. JAMA 10: 281, 537, 1999.

Figure 2

Results of VPA measurement in women suffering from FSD receiving a placebo

combined with a PDE-5 inhibitor or the pharmaceutical preparation according
10 to the present invention comprising testosterone and a PDE-5 inhibitor (this

last combination is also called "Lybrido").

Figure 3
Results of VPA measurement in women suffering from FSD receiving a
15  placebo, and PDE-5 inhibitor, testosterone or the pharmaceutical preparation

according to the present invention

Figure 4

VPA measurements of different treatments
20

Figure 5

Sexual abuse, attentional bias and VPA.



5 2. lkenmoto, S. & Panksepp J. The role of nucleus accunbens dopam ne in
noti vated behavior: a unifying interpretation with special reference to
revvard-seeki%.m%r/ Ogg(ég Rev 31: 6-41, 1999. 3. Melis, MR_& Ar%i olis, A
Dopani ne and’ Sexual havi or. Neurosc. Biobehavi oural ReRGEW2V4H00365. 35
1995. 10 4. McCarthy MM Al brecht ED. Steroid regul ati on of sexual behavior.
Trends Endocrinol Metab. 1996; 7:324-327. 5g Pfaff DW Schwatz-G blin S,
McCarthy MM Kowl L-M Cellular and nol ecul ar mechani sns of fenale
reproductive behaviors. In: Knobil E, Neill JD, eds. The Physi ol ogy of

Repr oducti on, Rufdreticessrol 2. New 15 York, NY: Raven Press; 1994: 107-220.
6. Freeman LM R ssman EF. Neural aromatization and the control of sexual
behavi or. Trends Endocrinol Metab. 1996; 7; 334-337. 7. Waxenberg SE, Drellich

M5 Sut herl and Al (h@g% LNl ' fd ek . Cin
End Metab. 1959; % 193- %‘.nh’ 906'8. ,5%@#{%}5, %%’éﬁger gelgé. r%@lg t;lﬁd
affecti onal conponentlnitéd Semebepreexieate and predictvhs SRAMANL G, 284053 Bcid9ce and

psycho-analysis. New_ York: G une and Stratton,)@%966. 9. Sherwi n BB, .
Gel fl and MM & Br e%derlkm%ﬁd$o§ AP A e £he releof aucleysagermbans dogatilices: a

prospective, cross-over_ st X . r.Ql ), [ LN the
surgi cal nenopause. \I-jfg)}% Og%ﬁgﬂegﬁ@ﬁ%.d% gpﬁgﬁg%gergg@aﬂféégﬁ‘ﬁfg@mﬁl ten A,
Laan E, Panhuysen G refiszeacs th Mwad-seakihgFBr RéeReesdin®-4H 199t oon P

Di screpanci es bet ween ge,_ni tal responses _and subjective sexual function

during testosterof subelistM-Rof Argiohs, Zodkpagupe goperrnpboisvigo dsyrossy
{571 4 POt S QRGO R G bROTBl e e, B8, 234 106
10 4. McCarthy MM, Albrecht ED. Steroid regulation of sexual behavior.
Trends Endocrinol Metab.1996; 7:324-327.
5. Pfaff DW, Schwatz-Giblin S, McCarthy MM, Kowl Li-M. Cellular and
molecular mechanisms of female reproductive behaviors. In: Knobil
E, Neill JD, eds. The Physiology of Reproduction, 2nd ed, vol 2. New
15 ] York, NY: Raven Press; 1994: 107-220.
6. Freeman LM, Rissman EF. Neural aromatization and the control of
sexual behavior. Trends Endocrinol Metab. 1996;7:334-337.
7. Waxenberg SE, Drellich MG, Sutherland AM. Changes in female
sexuality after adrenalectomy. J Clin End Metab. 1959;19:193-202.
20 8. Drellich MG, Waxenberg SE. Erotic and affectional components of
female sexuality. In: Masserman J, ed. Science and psycho-analysis.
New York: Grune and Stratton, 1966.
9. Sherwin BB, Gelfland MM & Brender W: Androgens enhances
sexual motivation in females: a prospective, cross-over study of sex
25 steroid administration in the surgical menopause. Psychosomatic
Medicine, 49, 397, 1985. |
10. Tuiten A, Laan E, Panhuysen G, Everaerd W, de Haan E,
Koppeshéar H & Vroon P: Discrepancies between genital responses

and subjective sexual function during testosteron substitution in



Verbaten R Time course of effects of testosterone admnistration on 5
sexual arousal in wonen. Archives of General Psychiatry, 2000, 57, 149-154.
12. Cotti ngt@gt P?),l:s] 0_}3’f ff D. Interconnectedness of steroid hornone- binding
neurons: exi SUENCE BAl inplications. Curr Topics Neur oerRfdEV2A00036% 6.
7:223-249 10 13. Bancroft, J. Human Sexuality and its Problens (Churchill

Li vi ngst one, Edi nburg London Mel bour ne angz w York, 1989). 14. Tuiten A
van Honk J,. Verbaten It, Laan E, Everaer Stam H. Can Subl i m nal

Test osterone increase subjective and physiol ogi cal neasures of

| abor at ory-i nduced swénammagb&hét@ﬁic\meﬁrrﬁw@s@bhosb&ﬂmaﬁtﬂa{ 582002,
59, 465-466. 15. Potenpa, ernard |., and U brich E. Under Flexible

dosing, "Real worl d"23(40|189‘6| on PDE5 inhibitor inproved erectile function in

a broad popul ati op Eur o 0 Q K| ashe
e Crei rron A ke TR AcYER Rl KthiBhchitr L Bedtadie] O Hhiijeeny &3
tumescence in erecti |%1‘Bﬁ§éﬂJRCTirﬁ@c&ﬁtse@Bbﬁ'ectﬁoﬁ@'t@éi@fbr@ﬂiﬂmﬁhétwﬁmbhnetl C
study. World J Urol 19: 32-39, 28 dCdains |I. Use of a conbination of a

PDES- i nhi bBt or and t sekusk aroysal isrwemennArcbiues afi(ienesal Psychiatay p209abs i on
of a nmedi canent for t]r@t[ atnment of fenmale sexual disorder, wherein the
adm ni stration patterm-ot- tthe PDE5 i nhibitor and testosterone i's such that

the PDES inhibites t@temeBhlfst, Biatt b, Et@%hﬁe@ﬁeﬂﬁésé&ﬁt@wﬂ ﬁbﬁi\éﬁ’é' on of

t estosterone or anal ogue thereof, such that the effects of
PDE5- i nhi bi t or and tdsndmgemmensxrexasten@gami mhph@tionscﬁfiumci[‘dmcsz Use

according to claim 1, .wherei,n t e or anal ogue thereof is
formulated to provi déVat9gag oc‘lré’tf’gllbﬁﬁ%oﬁ@e%ﬁ]cul ation of free testosterone
or an analggue tigr e@in@bftay. Hulibd Seiality aﬁd itdProbiifs (CRérchell ¢l ai m | or
claim2, wherein the testosterone or an anal ogue
Livingstone, Edinburg London Melbourne and New York, 1989).
14. Tuiten A, van Honk J, Verbaten R, Laan E, Everaerd W, Stam H.
Can Subliminal Testosterone increase subjective and physiological
measures of laboratory-induced sexual arousal? Archives of General
- 15 Psychiatry, 2002, 59, 465-466.
15. Potempa, AJ., Bernard I., and Ulbrich E. Under Flexible dosing,
“Real world” condition PDEb inhibitor improved erectile function in
a broad population of men. Europ Urol Suppl. 2: 96, 2003.Klotz T.,
Sashe R., Heidrich A, et al. PDE5 inhibitor increases penile rigidity

20 and tumescence in erectile dysfunction patients: a Rigiscan and

pharmacokinetic study. World J Urol 19: 32-39,



thereof is provided in the formof a sublingual fornulation. 4. Use
according to claim3, wherein said sublingual fornulation conprises

cycl odextrin, for exanple hydroxypropyl-beta cyclodextrin. 5. Use according
to any one of clainms 1-4, wherein testosterone or anal ogue thereof is
formul ated to rel ease essentially all tgstosterone or an anal ogue thereof
wthin atime interval of 60 seconds upon adm nistration. 6. Use according
to any one of clainms 1-5, wherein said nedicanent conprises a conposition
conprising testosterone and a conposiéhﬂg conprising a PDE-5 inhibitor. 7.
Use according to any one of clainms 1-5, Wherein said medi canent conpri ses
one capsule or formula with different rel ease properties for the two
conmpounds. 8. e ccor?}n to_ an imse 1-7, wherein sa

, one of cl id
medi cament lconpyiesd& combinabiga of @Pé%@@l@%@%ﬁ&sm@r%&raﬁ %%ueéb%e%

t est ost er OfGhe BrephtaBo6E AtHdRArmeRr P YhedRGREnt O #MBe Jeal WRES!, Rheadif _
medi canent conprises at least 5 ng vardenafil and at nost 20 ng vardenafil.

10. Use actheradinirgsttapionmpptterneofohe EDED righibit@, andiestesteronsaiscupte that thedPES

accor di ng TBe4Rf Bhke S0 TR Spnatrnenqray afmniailion dh ShnbheCmproned ae
least 5 nUtherRdAIsaH thafihe offectiRE the?PDRB-idhAbla) ahd lestod@ronkZr ddglRg@Ctefedl Ng tO
any one of clainms 1-11, wherein said nmedicanent further conprises a

conpound c@&fifddd.ng with testosterone or an anal ogue thereof for SHBG

bi nding. 13 UsB.PGER 0%t 0N, OFuSh SLAITBdih? o MBS Bl 302! ogue

o
of testosterone 1s cur sor o% a et abol i est oS oné. 14.
accordi ng foemalagidto povidais pbakr leceripthes¢irglatios tof fiet itanstdrenelgeansaialdgue

phar maceutical .c osition conprising a precursor of testosterone 3,5-5,5
hour s plusﬂ?ﬁ@foﬁgﬁﬁngégﬁﬁﬁ to convert said precursor to testosterone, prior

to sexual gctiVilyQBMHife (PRAIHBCEULIfRL, GARRAS ki RBoGEITAE 103 14A%naloBE- >
inhibitor 1-2 hours prior to sexual activity. 15. Use according to claim
13, furt hetherofrismireiideyl in st fouru toif @ wgblingual Sernadatwn.
4. Use according to claim 3, wherein said sublingual formulation comprises
cyclodextrin, for example hydroxypropyl-beta cyclodextrin.
5. Use according to any one of claims 1-4, wherein testosterone or analogue thereof
is formulated to release essentially all testosterone or an analogue thereof within a time
interval of 60 seconds upon administration.
6. Use according to any one of claims 1-5, wherein said medicament comprises a
composition comprising testosterone and a composition comprising a PDE-S inhibitor.
7. Use according to any one of claims 1-5, wherein said medicament comprises one
capsule or formula with different release properties for the two compounds.
8. Use according to any one of claims 1-7, wherein said medicament comprises at
least 0.3 mg testosterone and at most 2,5 mg testosterone.
9. Use according to any one of claims 1-8, wherein said medicament comprises at
least 5 mg vardenafil and at most 20 mg vardenafil.
10.  Use according to any one of claims 1-8, wherein said medicament comprises at
least 25 mg sildenafil and at most 100 mg sildenafil.
11.  Use according to any one of claims 1-8, wherein said medicament comprises at

least 5 mg tadalafil and at most 20 mg tadalafil.



pharmaceutical conposition conprising a netabolite of testosterone 3,5-5,5
hours m nus the metabolization tinme of testosterone to the said netabolite,
prior to sexual activity and a pharnmaceutical conposition conprising a
PDE-5 inhibitor 1-2 hours prior to sexual activity. 16. Use according to
any one of clainms 1-15, which further @onprises an agonist of the
dopam ne- pat hway. 17. Use according to any one of clainms 1-16, which further
conprises inhibition of adrenergic tone in the central nervous system 18.

A kit of pprts {Q¢ ak&ﬁdihpqggﬁgbné)kffcméQ-Pl??ﬂ»ﬁéreiqis%ﬁf ARMIGRERY hiineo at

| east one pharmaceutica sition conprising testosterone or an anal ogue
t her eof angngrristeasvmpowel phmpatimgevith talostemmp @s iani analogoenphrargif fgr SHBG
PDE5S- i nhi bi.t ar, whereby said conposition conprising testosterone is

desi gned t@“&@gease all testosterone essentially imrediately at the target

site, saidikit Qe RKeskmgltthhBhe SOMMMsIL MY whePTRAY ith SRARRE tdsidGteVdnk s
testosterone or an anal ogue thereof for SHBG binding, said kit of parts

further c@ﬁﬁﬂﬂgﬂﬁgaﬁm%@@ﬂk&ﬁﬁﬁ@@%@@thninistering t he PDE5 inhibitor and
testosterope suGl ta'c]ef?otrgin ng, FOER AN RO &%ﬁﬁ?i gf Tn%&{gct%nis'ﬁy %ﬁé‘oéé‘cﬁ after
gtie Uhe that the

the adm nistration o estosterone "or  analo reor, suc

ef fect s of plida@adeliai covpdsiti@r coatpising it predudod betettostarvat S S hbte phsfthe

coincide. 19. A kit of parts,accordin%)to claim 18, wherein a pharmaceuti cal
0
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and at rmsghagm%eﬂgcal t&%&?ﬁ%i@ﬁ %ﬁrgri"ssigg az@PgéS KidibeSr AT hcurd gfiof he sLhgRt ment

of femal e sexual disord conpri sing at ast one pharnaceuti cal
conposi ti oxtizdypri si ng an anal ogue of testosterone and at | east one
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testosterone is a precursor or a nmetabolite of testosterone, said kit of
parts furt#emetahopzdtonigng efsestoerpemnts thosaidmetatpLieepriorgo seralabmtsity arthi bi t or
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ef fects of adtivity.PDES-
16.  Use according to any one of claims 1-15, which further comprises an agonist of
the dopamine-pathway.
17.  Use according to any one of claims 1-16, which further comprises inhibition of
adrenergic tone in the central nervous system.
18. A kit of parts for the treatment of female sexual disorder comprising at least one
pharmaceutical composition comprising testosterone or an analogue thereof and at least
one pharmaceutical composition comprising a PDES-inhibitor, whereby said composition
comprising testosterone is designed to release all testosterone essentially immediately at
the target site, said kit of parts further comprising a compound competing with
testosterone or an analogue thereof for SHBG binding, said kit of parts further
comprising instructions for administering the PDES inhibitor and testosterone such that
the PDES inhibitor takes effect 3,5-5,5 hours after the administration of testosterone or
analogue thereof, such that the effects of the PDES-inhibitor and testosterone or analogue
thereof coincide.
19. A kit of parts according to claim 18, wherein a pharmaceutical composition
comprising testosterone comprises at least 0.3 mg testosterone and at most 2,5 mg

testosterone.



i nhi bitor and testosterone or anal ogue thereof coincide. 21. A kit of parts
according to any une of clains 18-20, further conprising instructions to
use a pharmaceutical conposition conprising testosterone 3,5-5,5 hours

prior to sexual activity and a pharmaceutical conposition conprising a PDE-5
inhibitor 1-2 hours prior to sexual activity. 22. A kit of parts according
to any one of clainms 18-21, wherein a pharmaceutical conposition conprising
a PDE5-inhibitor conprises at least 5 A vardenafil and at nost 20 ny
vardenafil. 23. A kit of parts according to any one of clains 18-21, wherein
a pharmaceutical conposition conprising a PDE5-inhibitor conprises at |east
25 ny si | d¥nafiA kard patts favshe trddfempSemelersefual dis@dler orkprisigg atdeast ene
according to any one of cl.ainms 18-21, wherein a_.pharnmaceutical , conposition
conpri si ngp*‘ér'l%t%%t-“’raﬁﬁf’ﬁ’ip?%ﬂ“"bGH’BPF@B% 4t a”@@é&? Of RO 024 é’B‘f At 538 98¢ npst
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further conprising instructions to Use said pharnaceuti'cal conposition
conpri si ngaraloghe compenitiast is designed taeredesse 3l Besoseronsuessenpially immediataly aneeded
to convert i d _precursar to,testosterane ri.or to sexual activity.and a
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sexual act festbityrond GaidAik it padik fipder SompEHRE IMGudtdnamyt dfeniSkrifd theDHEB- 24,
further conprisin instructions to use said pharnaceutical conposition
conpri si nginBibHat agdpstesterppe such shap thedilPFrringibgortakesffoct 3.AimuBoyrnafter the
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hour s pri omnhibgos@xuedtostaronevortapalogde theréof dvikdide. of parts according to any one
of clainms 18-26, which further conprises an glgoni
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nervous system 29. A pharmaceutical conposition conprising a PDE5-i nhibitor

and t est ospreardoeexyal activity and a pharmaceutical composition comprising a PDE-5 inhibitor
1-2 hours prior to sexual activity.
22. A kit of parts according to any one of claims 18-21, wherein a pharmaceutical
composition comprising a PDES-inhibitor comprises at least 5 mg vardenafil and at most
20 mg vardenafil.
23. A kit of parts according to any one of claims 18-21, wherein a pharmaceutical
composition comprising a PDES-inhibitor comprises at least 25 mg sildenafil and at most
100 mg sildenafil.
24. A kit of parts according to any one of claims 18-21, wherein a pharmaceutical
composition comprising a PDES5-inhibitor comprises at least 5 mg tadalafil and at most
20 mg tadalafil.
25. A kit of parts according to any one of claims 18-24, further comprising
instructions to use said pharmaceutical composition comprising a precursor of
testosterone 3,5-5,5 hours plus the time needed to convert said precursor to testosterone,
prior to sexual activity and a pharmaceutical composition comprising a PDE-5 inhibitor
1-2 hours prior to sexual activity.
26. A kit of parts according to any one of claims 18-24, further comprising
instructions to use said pharmaceutical composition comprising a metabolite of
testosterone 3,5-5,5 hours minus the metabolization time of testosterone to the said
metabolite, prior to sexual activity and a pharmaceutical composition comprising a PDE-

5 inhibitor 1-2 hours prior to sexual activity.



an anal ogue thereof packaged in one capsule or forrmula with different

rel ease properties for the two conpounds such that the effects of the
PDE5-i nhi bitor and testosterone or anal ogue thereof coincide. 30. A kit of
parts according to any one of clainms 18-29, further conprising an agoni st
of the dopam ne-pathway. 31. A kit of parts according to any one of clains
18-29, further conprising an inhibitor of adrenergic tone in the central
nervous system 32. Use according to aAy one of clainms 1-17, wherein the
medi canment further conprises an agonist of the dopam ne-pat hway. 33. Use
according to any one of clainms 1-17, wherein the nedi cament further
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agonist of the dopamine-pathway.

28. A kit of parts according to any one of claims 18-27, which further comprises
inhibition of adrenergic tone in the central nervous system.

29. A pharmaceutical composition comprising a PDES-inhibitor and testosterone or
an analogue thereof packaged in one capsule or formula with different release properties
for the two compounds such that the effects of the PDES-inhibitor and testosterone or
analogue thereof coincide.

30. A Kkit of parts according to any one of claims 18-29, further comprising an agonist
of the dopamine-pathway.

31. A kit of parts according to any one of claims 18-29, further comprising an
inhibitor of adrenergic tone in the central nervous system.

32. Use according to any one of claims 1-17, wherein the medicament further
comprises an agonist of the dopamine-pathway.

33.  Use according to any one of claims 1-17, wherein the medicament further

comprises an inhibitor of adrenergic tone in the central nervous system.





