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The |nvent|@625@}0§.{ﬂg§ to the field of femal e sexual dysf
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test osterone or an anal ogue thereof and tadalafil on sexual health in
femal e subj ects with Femal e Sexual Dysfunction (such as Femal e Sexual
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estimated that 43% of wonen suffer from sexual dysfunction in the
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and may be |n n sone cases, It e possible to
|dent|fyulheF@@nhﬁSg&uﬂl§Qﬁﬂ@mcﬂdmat led to the others but in many
cases, this nmay be inpossible. 25 In several studies it has
been shown that selective type 5 phosphodiesterase (PDE5S) inhibitors
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2007/ 055563 PEpar2ea6y ehesaal ﬁ;tnctlon, including a lack of interest in sexual activity,
repeated failure to attain or maintain sexual excitement, inability to attain an
15 orgasm following sufficient arousal. A recent study estimated that 438% of
women suffer from sexual dysfunction in the USA!. 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
convenient in providing working definitions and an accepted lexicon for
20 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
disorder that led to the others, but in many cases, this may be impossible.
25
In several studies it has been shown that selective type &
phosphodiesterase (PDE5) inhibitors improve erectile function in men with

erectile dysfunction, on average close to normal function!®. In the penis, nitric



oxi de (NO released fromnerves and endot helium induces production
of cyclic guanosi ne nonophosphate (cGW). cGW is a key mechanismin
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cholinergic activity depends on signals by the brain). However,
wi t hout active sympathetic (adrenergic) tone. Relaxation of cavernous smooth muscle
25  of the corpora results in filling and enlargements of the compartments with
blood, which will be accompanied by an erection. Although the precise
mechanisms are unknown, sympathetic innervations and parasympathetic
driven NANC (non cholinergic non adrenergic) nerve innervations (nitric

oxide) are believed to be both principal mediators in relaxation of the corporeal

30 smooth muscles. In the penis, sympathetic innervations of the blood vessels



10 rel axation of the snooth nmuscles there will be no erection.
Reduction of the synpathetic tone and consequent rel axation of snooth

muscl es apgﬂ?5®7,5§gs(ge a relatively independent prerequi gitRERE0d0ES
initiation of an erection. Thus, penile erection occurs In response

to increased activity of the sacral parasynpathetic innervations and
a decreased activity of synpathetic 15 pathways. In the penis, nitric
oxi de (NO released from NANC nerves and endot helium i nduces
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wherein said testoSterone or an anal ogue thereof is provided such
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(having the cGMP is a key mechanism in relaxing smooth muscle, necessary for the

induction of an erection. The production and release of NO might be influenced
by a decrease in activity of the sympathetic branch, for example through the
20 resulting reduction of heterotropic inhibition of the parasympathetic branch,

whiech is mediated by the same post ganglionic sympathetic ganglion.

For the treatment of female sexual disorder a number of different
treatments, with greater or lesser degrees of success have been suggested and
25  applied. These treatments have either not been completely successful or the
side effects are hardly acceptable. The present invention provides multiple new
combinations of therapeutic substances, preferably given in a particular
convenient dosage scheme, which combination is effective and does not have
serious side effects.

30



sanme kind of activity) and the peripheral signal is provided by
tadal afil. According to the invention the |level of free testosterone

shoul d be gy@saakozkasma | evel of free testosterone at | gapi s alaoMt
0,010 nnol /L, which will typically occur between 1 and 20 m nutjes‘

after adm nistration of the 15 testosterope. About three and a half
to five and a half hours after this plas t est osterone peak, there
is a testosterone effect peak, i.e. thereis atine lag in the effect

of testosterone on ggpi.iiak iﬁﬁ&ﬁﬁa}gﬂo{@éﬁﬁgﬂ\%ﬂ of HRELeRAk o VIR Btosterone

Until recently, it was thought shoul d be adni ni stered
a coupl e of dran anabtee théreof asd bsidabihen the peparatieast apaedityment for

ffective in the treatment of 20 FSD. Ho it.is.now.disclosed
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rel eased at ﬁ%ﬁ@?&é dr¥oft Q1 HRANE1 AT8 releasst bt 8gehfiaBi thY €anapiat aklie
effect of tadalafil and the effect of testosteraone) and that this

results i twhereieseifeiestosterapor THanEdgHe therwhis BrqWdedienadihat theysis
shoul d be ”“dergﬁ§P€es§&s5£§1%%g.o$%nt£?élo ShRbahhy tﬁ@%ﬁ@ﬁtﬁf i ofthe
n adal ar |

analoguethe?’g% are refeased within the to be treated
subj ect wi t hiubj@d toiwhiest frohmioaabret Retordpetetdbbyr2F-t80 invaniies,

nore preferably 20-25 m nutes, eyen e preferably 15-20 or .10-15
m nutes and 4 Qu%%ﬂ%PQEFV‘SE@eg%@uggﬁ?ﬁ&gﬁ%’ éPé’ﬁ?‘gE’T%’é Pdc‘?lﬁr%fféewous
subject wit héé%;%ﬁ%%géﬁlggﬂgg 211%%511‘c &RMERZCH Bg&lﬂﬁéd, whefy the signal to the

2007/ 055563P pending on the fornulation
of test oKl er @mérarsysieraimpoyuied heteastistenote de paratiaiegwnthegeo! (having the

or i a1 0, ol 08 LS008 SRS ROSEDPLAAM B Ben .,
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hours (for 5 exanple 2 hours) after admnistration (i.e. _del ayed .
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time (in th ?esteg(s%g%lng p%aﬂ?tﬂlre%()a isb gﬁ:gsrtgst%%(l%aéﬁe%%E:aieg]!.:,ti}/é . tingrei i% acgiga%rlag in
the effect of testosterone on genital arousal in sexually functional women.
Until recently, it was thought that tadalafil should be administered a couple of
hours after the testosterone to be at least partly effective in the treatment of
20 FSD. However, it is now disclosed that testosterone or an analogue thereof and
tadalafil may be released at essentially the same time (resulting in an overlap
of the effect of tadalafil and the effect of testosterone) and that this results in
the treatment of FSD.
The term “essentially the same time” should be understood to mean
95  that preferably testosterone or an analogue thereof and tadalafil are released
within the to be treated subject within 30 minutes from each other, preferably
25-30 minutes, more preferably 20-25 minutes, even more preferably 15-20 or

10-15 minutes and most preferably the two compounds are released in the

subject within 5 to 10 minutes from each other.



10 to the skilled person that dependent on the anmount of tinme
used/taken for sexual activity, variations on the exact nonent of
adm ni st r atg@MmoPhsskdze fornulations is possible. These VagtRRioae@S2
enbraced in the present invention. However, it is also possible to
formul ate testosterone (or an anal ogue thereof) and tadal afil such
that they are essentially both rel eased ugon adm nistration. 15 In
such a case, the fornul ations nust be taken approximately 3-4% hours

before sexual actiVibyperldRheoMhe fi:8SHI980LE8 OO i
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hours, it is.also posmaale to.first release tadalafil and | ater on
t est ost er oneLOPLERe thl5| 4/50 pessifis e foymenlpte testasieone 4pr amanplogus thaeaty,
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appr oxi mat el ﬁ'x after hour’s. 5Hence, 1n yet anoth ;

t he i nvehlt i oln prava de® ttlls@fm'mdatiom)mt berialdn bpstoashetadn 84t hams
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t hereof and wherein_said testosterone or an anal ogue thereof is
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adm ni st ered
20  same time. It should be clear to the skilled person that a variety of changes

can be made to the formulations which are all within the scope of the present
invention. In a preferred embodiment, testosterone (or an analogue) thereof
and tadalafil are administered or taken at the same time, thereby reducing the
risk of forgetting to take one of the formulations (at all or in time) and thus

25 increasing the change of an effective treatment. However, it is clear that in
case the to be treated female subject is very accurate in respect of taking
medications, testosterone (or an analogue thereof) and tadalafil may also be
taken separately in time. In the above-described embodiments, care must be
taken that the release of the active ingredients (i.e. tadalafil and testosterone)

30  are such that they are released at essentially the same time.



rel eased 2-14 hours, nore preferably 4-12 hours and nost preferably
6-10 hours prior to testosterone or an anal ogue thereof. Such an

approach i syyshYoesgf ul for sexual activity in the nornj 10052
evening prior to the desired 15 sexual acti vi ty, tadal a ?ﬁN}‘g"%‘m"”“

adm ni strated/taken in such a fornmulation that it is released upon
adm nistration or within for exanple 1 héur. Testosterone is provided
such that it is released after 6-10 hours. The release is arranged
such that 3 to 4% hours later, the fenal
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sexual activity.

20

Testosterone is preferably given in a formulation wherein there is a
(short-lasting) (high, i.e. 10-100 times increase of normal testosterone serum
levels) peak of testosterone in the blood circulation of the subject to whom it is
administered. The term "short-lasting” means that there is a sharp increase of

25  the serum testosterone level and approximately 1-20 minutes after

administration a peak serum level of testosterone is obtained. The peak serum
level sharply decreases and after approximately 120 minutes the testosterone
serum level is back to the level before testosterone administration. The
invention therefore provides a use, wherein the testosterone or an analogue

80 thereof is provided in the form of a sublingual formulation, preferably a



15 of testosterone) consists of 0.5 ng testosterone, 5 ny
hydr oxypr opyl - betacycl odextrines (carrier), 5 ng ethanol, and 5 m

wat er, but yGaeldssdshe anounts of these substances m gh ' L .,or
| ower. Testosterone in the circulation is typically bouhgp/g&%gﬁgﬁ“’u

(steroid hornone binding globulin) and by albumn. It is inportant
that the peak 20 plasna | evel of testostédrone as defined in the
prﬁsentllnventlgn |3 present and cal cul ated as free testosterone, so
a fraction not_bound by al bum n and SHBG .Thus the dose of
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a . S
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anot her 25 way a0 hy pedbrgediwith Hee wee ef adestrisEBG Wasioniss other usual

desi gned, such. as the.use of C et L or r.th S T :
bi ndi g 51 & T SHBCHIRs SoEPEaNRe Siep 150 St Bt b s vy in
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utes of _adm ni stration. e | nventi. I | des.
(1 of "par (oempeciies wade et %ﬁm%@e»halﬁgs?hei“ BB PERGRISE 2
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phar maceut i cfg ﬁ“@%ﬁ%ﬁ%&@?@ﬁ% gr?%%@é}&%%@% %d%ﬁ gg%llo%\%ﬁé:rﬁ%ﬁehﬁggl{ngﬁ Ei@lteases
further conpydssssallyallrafthé taxsodtaronespidhin e thvet hurdtnBsidr tvsbwilhf

i ni st er - SEPEALIHECREPoR ST BE Ao g e e B Sregidh
g ﬁ”f’;'s tS g@t g;%ﬁ{églﬁfeif&%ﬁ Qithn foorssto@dmuphs basligitAadalmidddiagd brbépeak
levels of testosterone about 1-20 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
15  of testosterone) consists of 0.5 mg testosterone, 5 mg hydroxypropyl-
betacyclodextrines (carrier), 5 mg ethanol, and 5 ml water, but each of the
amounts of these substances might be higher or lower.
Testosterone in the circulation is typically bound by SHBG (steroid
hormone binding globulin) and by albumin. I} is important that the peak
20 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
to overcome complete binding of testosterone by SHBG or albumin), ov another
25 way of avoiding binding to albumin or SHBG must be designed, such as the

use of a competitor for the testosterone binding site on SHBG.

For the present invention the routes of administration of choice are

those which are the least invasive (for example oral, buco-mucosal or



In a preferred enbodi nent, said conmposition conprising testosterone
is designed to release all testosterone essentially inmrediately (for

exanple w Wt%%oﬁf? ssgconds) at the target site. Said kit Q’F@%ﬁ)ﬁ@?"lﬁﬁ
n g

contains instructions to use a pharnmaceutical conpositio

testosterone and 15 a pharmaceutical conprising tadalafil 3.5-4.5
hours prior to-sexual activity. It is cléar to the skilled person
that the kit of parts contains an effective am)unt of each active
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fornul ation ﬁﬁﬁﬁhbéiﬂﬁlﬁ@%ﬁﬂé%ﬁ&esJﬁﬁﬂﬂﬂﬂﬁﬂﬁmﬁﬁ testosterone per 20
phar maceuti cal conposition conprising testosterone is at least 0 3 ng

testosterone and at nost 2.5 ng testosterone. Hi gher or | ower doses

b d di | bum d. SHBG
Wl ght of & he. subj caiey s paBts allp oAy S ARG P R e Bk s et B

conpri si Ny tplkineddelatieaNBmhs@stidd cdrBpsbing t@yaobﬁﬁah@f)t hna@ldl@he thsieo?0
ng tadalafil. Again this dose 25 nay vary with the vveltght of. the

pati ent. For@hthat fesg’s Bne Phpeattisal FrRResideD pempaising fagalyiar hgeinpsaid
h
the inventiop, @E%h%%éﬁﬁhs&& Hm%@i ereg%%lépﬁ C%ﬁg%ingm‘?é 1&1959?8 8

with testosterone (or an ana in
2007105556 3 Pt MO0, @J@%ﬁéblﬁ ths dthomprasmd ipsirinbliies tforaﬂmnmuar eaidr

syntheticall oduced by an The term'"aor. an anal ogu .
Cher eof ' | ncfRRRSIHFRS FoRrantialy aborime tore BY %%’&O‘%FDTBP”F%%’%&&“&F‘B%?O
for examj e hhg d&%&ﬁ&%ﬁee;a@iam]@59*&@&@99%51%%§terbﬁe an anal ogue of
testosterone is used, the herein described tinefranmes m ght be

subject to 5 sone criarﬁgplef@umdemb@du:aﬂnteamdl qpnnmsa@@emrapn@@gby t he
skilled persnvmt hout. .
cher cal [y oRerore s g HaSHeoFh esppspgmpra sp Al hudhbaiately (o
bl i ndol e- 1, 4exHBpR, within 60 seconds) at the target site. Said kit preferably contains

6- (1, 3- benzodi oxol-5-y1)-2, 3,6, 7,12, 12a- hexahydr o- 2- net hyl -,

(6R, 12aR) - n«ﬁwaw@ppﬁéﬁ uﬁ%&tﬁk@l@@pﬁw%calﬁgm@aﬁ%w compratige jtpstogigEqne and

tabl et con Patla leéaq'cg%ﬁ% ﬂﬁ OSG%@&%&B@&C@&%'&&M&MW

hydroxypropy ose, h I'ron oxi de
nonohydr at e, Iirmg:mm rths tskﬂledl;&;rson dradchy &itadfl parés celthinsoseeffadrieum

oyl o Lt LA 0 00 opd Lk oLt ol sl
a for exanpl grslQWtibe bﬁ@e%@oé‘t@fdﬂé'o@ta‘n%alééléﬂ't}&ﬁrgﬁf add®a tasibher agsthance
the effects of the kit of parts of the
formulation comprising tadalafil. The amount of testosterone per
20 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. The pharmaceutical composition comprising tadalafil
comprises at least 5 mg tadalafil and at most 20 mg tadalafil. Again this dose
25 may vary with the weight of the patient. For the reasons already outlined
above, a kit according to the invention may further comprise a compound
capable of comapeting with testosterone (or an analogue therecf) for SHBG
binding.
Testosterone is also known under the chemical name 17-f3-

30 hydroxyandrost-4-en-3-one which can be obtained in various ways: it may be



invention said kit may further conprise neans for cognitive
interventions and stinulation. Such information may be present on any
data carri CD, DVD), passive or interactive, ' be a
link to a \%%ﬁs(ﬁ?@%g{? | east partially designed for the pﬁéﬁggz@eﬂq@%"ﬁ% d
cognitive stinulation. Sonetinmes it is 20 preferred to present said
cognitive stinulatory information subconstiously e.g. sublimnally.
To further enhance the effects of the kit of the present invention a

substance nmay b dded tq. said kit which imul.at es .t he sol i mbi.c
dopar nor o1 dopabsIApE PR et ettt st bR g RE AR R
25 rel ativel phdidheraidn kKhalgeé thavel nauséLmyOEEH] Bk solite @Y pdédtgsor
an increase in rewardseeking involved in sexual behaviour. Exanples

of such conpdfinstostarenpfonsxphibleche anefapaliterdibpgraigwasisrone. If an analogue
Ari pi prazol e, pal Lne . .St j . :
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receptors; Bronocriptine, a nonselectieve dopanm ne (DA) agoni st;

Ropi nirol e 3 B8y BB‘%GBPCTI NL2006/ 000542 10 hydrochl oride, a

non-ergoline dopam Re agoty i§_tch%w&ll?_cfe@ig%%ﬁ:%’cﬁ%é/ggﬂg%é[T? 2V1 Blf9ridol3,4-

specificity and full 1ntrinsic activity a D3 dopam ne
recept or subitypdde-1i4-disined §- (Wt herzbdiosel-&afDi 58.6y7,12, 13- heprahy dug-Pmephyl-,

D4 receptor .- Roxi.ndol e,. a pot ent toregeptor)--'s ive
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a nonsel get i geiodeRaid Rgré@ohtRefRbsimeldiRg sbitnaUliplreegniopy] cellulose,

antagoni sts; (+)-AJ 76, a D3-preferring, dgopam ne (DA) autoreceptor
ant agoni st ; g¥promedlpse, izow prign) Betose MAHAATHEr BIAEDEFAHS Fie8ER SN,

whi ch may preter Lal j I, r fy ] r
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i nhi bi tor of iridvetine Wseisdadyptakiaedhbove; e trdpdéisicae, bestmken asisnchnd are
dopam ne; Am nepti ng,, a (relatiyel yér sel ectjve am ne reupt ake

i nhi bitor; CBRMBYEY ip\AatesesrmRly sloy-1glepshifnyp ke inhibitor; and

Amant adi fie; a_ NVDA rlﬁlccﬁeép o BRLRAUNIShcARE: §0RAT LN BMREBKfs of the
i nhibitor. 15To further enhance the effects of the kit of the present

i nvention a swestianceid kit(roay funiber sompderevheans &7 doghitbie istetyentions and
central and peri pheral. adr.eperqgi.c tone, .. i.nhi bi r : ,

central and %é?i %é?réils%%tlpgogg%ttﬂna?aﬂgre éjﬁlg%eenf)c%?ll %&e’t g%‘%c%%?lrggtl <% OD,
Activation opvahppasslvaeF itereeep] Ofis nhachs adinlntd derebeiné naleantpadinly

systemresults in inhibition of synppathetic tone. 20 a%{l)l es. of such
conpounds ar @esigrafl BrtEe PADAgepH AR W@ﬁ‘é‘%%"é’é‘b‘i@ﬂor&ﬁ? mes 1t 18

i m dazol jpne, i - GOy §¢ fﬂﬁ@hﬁéﬁ' 284 iously e.g.
dexmadet% i dF%ef?ﬁéﬁ tgbjﬁ%ae%gggﬁlr% or ece%'(tﬁgrméa%gl ni st . Arﬁ) agonciosnrsr?l(c))}CJE v s
al pha 1 adr egghlgphtnalbceptors in the periphery blocks the effects of

B e D oot o PR e ngs $he efETRE B Rt RURD ROMRONERRES,
substance may be added to said kit which stimulates the mesolimbic
dopaminergic pathway in the subject. This pathway is concerned with a
25 relatively different kind of reward system which helps providing an increase in
rewardseeking involved in sexual behaviour. Examples of such compounds are
Apomorphine, a dopamine D2 agonist; Aripiprazole, 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

30 receptors; Bromocriptine, a nonselectieve dopamine (DA) agonist; Ropinirole



25 870, HWP12 or phentol am ne Low sexual desire, sexual arousal
probl ens and hanpered orgasm are candi dates for psychophar nmacol ogi cal

treat ment. egories of sexual problens are also li -
t hree (trar\yy?]iﬁﬁ%:g%and over | appi ng) phases of the humﬁé@ggﬁgwﬁﬂg”“

response (sexual desire, sexual arousal and orgasn), 30 which are
regul ated by relatively independent neurdfiransmtter functions. WO
2007/ 055563PCT/ NL2006/ 000542 11 Traditionally, notivated behaviours
have been divided. into appetitive and ¢consumnat or

tS., . .
Activities dVAERFIATIYhIERTRREEIERAICH2ENES 3BT E} WY %ﬁeﬁgﬁ?%&ﬁ% " fgro
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is an intrinsic ain function, I's especially ated to t he
predi ctive wabtypesf it$findsivithf higheeatindly Prcdewi togdofr Botdcepior sRbiyPgs;

rel evant information (i.e. stinuli edi cti ng~.eyard). c an
i ncr\éase : n F@f’é‘ﬂ?éﬁlﬁﬁ éflﬁtepﬁéglhtlgg%;g@gi;nﬁl%gmg&g#@gf%lﬁ% u%ﬁbsst’syst em
(i.e. DAsnewrsnsgslind Relopamina D ekt Blsud{dRa a(6hadlebties ¥@idnnige(De)

nucl eus accunbens (NAS)), a conponent of the nesolinbjc dgopam ne
system The agenisyi and Hie awjoseosptareantpgoniots; forahdBde dFPIRETISKI bl e
approach behavi qur LCl.RAat | rely l;@t i on2.

I ncreasi ng 2@&0 Fl%li??/wia%?? ﬁgbg%gd o%a%ﬂ%gpg% %%’F%%%%@Pﬁ%toes sexual
nmot i vati on, dopapdnéigittmnsaisdicn,petiioh ynaepasdérebéiadlyizort8goriré pi prazol e

is, anmong others, an ex le of a dr whi ch i nfluences dopam.nergic
pat hways, ar?dlt%ﬁ"%woﬁ%??g&a&%’é’& TR ‘gd‘ﬁlﬁﬁ % Bf W?ﬁlut?? {%’:? r@é‘??%?t@? %}%és’
or an any| Og%]kgpﬁoﬁﬁﬁf% ia05hig:RPERs hehidal ﬁf)ﬁﬂ& cﬁ“féo@;@ﬁinéﬁmab, serotonin

notivation behaviour. Aripiprazol is a high-affinity partial
agoni st of tavel deypamineeABEnepiieptaotrekatiyelyd seleotive depamine yeawspkor |

and ant agoni.st .,of t - receptQar. Arjipiprazol. is: L. as a
dopani ne sys‘be’hléotlag"%??}%gg%ﬁ’iagﬁx?lén%u% dpga]igﬂlge par ttlalé Hgglgﬁ%’?d ?%
actions at tAwqaBPadiecepNMDAeRRES0a hhyadonest 26 dpt@sytiaptreapiake inhibitor.
receptors, for which it has higher affinity. Stinmulation of

aut oreceptors | ocated on dopam ne nerve termnals results in an

i nhi bi tign of doDam&?qf%lﬁﬁf& heshic IR -BA5Ehe LSS tHehrRsé®Wnvention a

dopam nergic state e meso- accunmbens DA system ari pi prazol would

ant agoni ze prdsyaptis CoptdRiallyy efdat whidhriadilits theecaidS: ] prol rainhegaDA

nuclel in t ha?dr\egé'gicr; f?()nl’}e, i.e. inhibits or dampens central and peripheral extracellular
norepinephrine concentrations. Activation of alpha 2 adrenoreceptors located
in the central nervous system results in inhibition of sympathetic tone.

20 Examples of such compounds are clonidine, an alpha 2 adrenoreceptor agonist;
imidazoline, a partial alpha 2 adrenoreceptor agonist; and dexmedetomidine,
an alpha 2 adrenorsceptor agonist. Antagonism of alpha 1 adrenergic receptors
in the periphery blocks the effects of the adrenergic tone (norepinephrine).
Examples of such compounds ave Prazosin, thymoxamine (moxisylyte), NMI-

25 870, HMP12 or phentolamine

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

of the human sexual response (sexual desire, sexual arousal and orgasm),

30 which are regulated by relatively independent neurotransmitter functions.



25 autoinhibition. The nedial prefrontal cortex (nPFC) nedi ates
behavi oural inhibition. Dopam ne in the nPFC plays an inportant role

I n behavi O%{)@%‘Oi’jmg, ition. Illustrative of mMPFC-DA s i npép/ ffb'f)%f?nlro?#e
ul"ar

is the inhibition of the nmeso-accunbens DA systen high éxtrace
concentrations of nPFC DA i nhi bit meso-accunbal DA activity, and
| ow extracel lul ar concentrations of 30 nmRRC-DA activate neso-accunbal
DA activity through disinhibition. It is WO

2007/ 055563PGT/ NL.200&/ 000542, 1 her ef or e _cponcei,vabl e. that a.. .
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facilitates sexual motivation, in particular anticipatory sexual behayior?
Aripiprazole is, among others, an example of a drug which influences
dopaminergic pathways, and which may be used in combination with

15  testosterone or an analogue thereof and a PDES-inhibitor to affect sexual
motivation and behaviour. Aripiprazol is a high-affinity partial agonist of the
dopamine D2 receptor and serotonin 5-HT1a receptor, and antagonist of the 5-
HT2a receptor. Aripiprazol is described as a dopamine system stabilizer which
is due to its partial agonistic actions at the D2 receptor, especially the

20 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

25  autoinhibition. The medial prefrontal cortex (mPFC) mediates behavioural
inhibition. Dopamine in the mPFC plays an important role in behavioural
inhibition. IHustrative 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

30 mPFC-DA activate meso-accumbal DA activity through disinhibition. It is



The kit of parts is useful for any individual suffering fromany form
of FSD, be it through psychol ogi cal or physiol ogical causes or

conmbi nat i o%%]ﬂg%éggﬁfy It is thus al so useful for subj eC["éT/nﬁyﬂi()&%Gji:éD
s -3 )

because of other 20 nedicines and/or drugs- such as SSR

subj ects suffering from hypogonmism etcetera. Treat ment s
wi th a dosage of testosterone conbi ned wiit?h tadal afi|l produce
alterations in brain and bodily functions which will nake 25 | earning

of positive soci ati ons tween sexual stjmuli, i.tal arousal, and -
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testosterone intake). These positively notivated stinuli consist of

pi ctures of Bagpyellaeein whmsey Nonepistphtine padiibidaerectiasialthen and
preferred 10 nder ossi bhy i.ncluding~the face of the partner. The
P ot ur o of PREAEon RAPS Shihe AN HNRTEOIIERL PEE ooy abll filee o
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and innervation of the genitalia, and inhibited by descending spinal

15  serotonergic fibers.

The kit of parts is useful for any individual suffering from any form
of F'SD, be it through psychological or physiclogical causes or combinations
thereof. It is thus also useful for subjects having FSD because of other

20 medicines and/or drugs- such as SSRI’s -; subjects suffering from

hypogonadism, etcetera.

Treatments with a dosage of testosterone combined with
tadalafil produce alterations in brain and bodily functions which will make
25  learning of positive associations between sexual stimuli, genital arousal and
subjective experience possible. Moreover, the treatment of ¥SD with a
combination of testosterone and tadalafil is preferably augmented by an
“approach induction” treatment. To create a more permanent psychological
change, the central en bodily processes activated by testosterone and tadalafil

30 under sexually relevant stimulation need to be perceived and need to become



The treatnment of FSD mi ght consist of creating a situation in which
the patient learns to associate genital arousal with a positive

hedonic to Modks@ctivation of the behavioral approacPCﬁm%ﬁ%QOI IS
requi res inducenent of genital arousal (by sexual stinulfl ‘an )

tadal afil), sustained attention to sexual stinuli and to genital
arousal (nmade possible by testosterone) d@d activation of the

behavi oral approach system (by sublimnal presentation of pictures of
happy faces). 20, . The.inventian further provide hod _f.or
ronling o 1 assdriatedith P RGRIGHAaS 86 B VAL bt e fhRnd-Al
provi di ng t 0a58¢ddch @95deen AP eaREdO8F dilyadatadid bpfdubiagt AR ionnm
or an anal ogue thereof. 25Besides the use of testosterone (or, an

anal ogue t hegewityl amngakispoede possile by destpsfernreehierabiy thagenitaliorongal

specific, combinati t Mt h
o Feast onerornareinnalt shERARE G AR p T o0 B BRI Ve I
One exanpbe ofstaudbldns: Anjvsititohedonid @neranhol ise taleanfoograhtetiichhe s at

It A AL R i LT T
2007/ 055563Pgﬁd!'eaqg%{ogﬂ%ﬁiﬁﬁh%hrﬂ%;%ﬁﬂe%@%%@of(&% HAEPERLE®), at

the adrenergic tone. "I nhibition or ening of the adrenergic tone
shoul d be rehshst 8 haews lafter nestpstprenedotaleasEhese ndseivaky wmtivted stimuli

avai | abl e norepi.nephr.ine at_.fhe adrenoreceptor fQr. ex .
i nhi bi ting na?i%%]‘n AHFES gﬁﬁ?EPé’sfg‘SeSo?frpe%Séso %Ogﬁﬁh% ﬁ%&l&éﬁggg’%ﬁ%lgﬁ%%ﬁ%% ed
5 agoni sf) apgh@r, pbédibB HERIRAS ehd fack betieS fathenTHehrctanas bidiecfaces are
nor epi nephrine at the postsynaptic adrenoreceptor (for x%gpl e ltr)
bl ocki ng pospssasaped subldnénadbyise thaldapappagbtrasiye a‘faY(iihieﬁ)e VipeR %%r%'@ach
in the effect_qf t i renoreceptor activation (for exanple,
by interferi ﬁﬁ&glﬁmﬁé%of%éa&%ﬁgﬁﬁ%@epi nephrine). In yet another
enbodi ment, the iTuentémeanhef O mightowndes ofl@rentingesstwitien in which the
conbi nation of testosterone or an ar%a{ ogue t hnﬁleof and a .
patient learns to associate genital arousal with a positive hedonic tone or
15  activation of the behavioral approach system. This requires inducement of
~ genital arousal (by sexual stimuli and tadalafil), sustained attention to sexual
stimuli and to genital arousal (made possible by testosterone) and activation of
the behavioral approach system (by subliminal presentation of pictures of
happy faces).
20
The invention further provides a method for treating a female
suffering from female sexual dysfunction by providing to said female a

combination of tadalafil and testosterone or an analogue thereof.

25 Besides the use of testosterone (or an analogue thereofy and a PDES-
inhibitor in general and tadalafil in specific, combinations of testosterone (or
an analogue thereof) with at least one other compound is also suitable in the
treatment of FSD. One example of a PDES-inhibitor replacement is a
compound which is at least capable of partly inhibiting smooth muscle

30 constriction in general and preferably is a compound which is at least capable



conpound capable of at least in part inhibiting the adrenergic tone,
in the preparation of a medicanent for the treatnment of FSD, wherein

sai d test ogSiNess9 an anal ogue thereof is provided sug%‘./&ﬂ%%lﬁnlagﬁe
is a peak of testosterone or an anal ogue thereof in the bl oo ;

circulation of the subject to 15 whomit is admnistered. In a
preferred embodi ment, said compound capaBle of at |east in part
inhibiting the adrenergic tone is an al phal -adrenoceptor antagoni st,

such as Prazgs] J am ne XLS e) .. \NM -.8 2,.0r
ohont of am neobirey IMIREAR OEa BBt R thEharelithal (e MR8 o 1 e
(an al pha 2 aamepaiged|the adagostesd tone ishbdlddR! tcad t6 depdt ih:al) saflqireass in
adr enor ecept a;e 20 agoné' st),.. or dexnedet om di ne (an al pha

pha 2
adr enor ecept B¢ aGEHIs oY) avatlabip RIS HSINGS acapRYrEeeRiPratior tgerlehy
.part inhibi tiﬂﬂbﬁﬂ%@ﬁ@eﬂ%hﬁhﬁ%ﬁﬁéﬁg bp&nﬁrsﬁﬁﬁt}&gﬂéﬁ'aﬁﬁﬁ%?eptor

ant agoni st, a Neuropeptide Y antagoni st or an Angioténsin |

ant agoni s&. agonism) and/or (iifaideatzhees oothresffachtf Gresawithfionordpatdpdursneodt
testosterone,.(or an 25 anal ogue thereof) are t]ined above,. It is
cloar to ¢ hetlprstBa pER e O bR e (b Sy FaneY BiRebRarsoamIB i or
exanpl e the HEfHﬂe?@i@Qe@e{i’;ﬁ@fb@, X /& (ifﬁ)p& ag@d@hﬁlﬁn)tlfé%‘ﬁec@@f gosesh ARt

rel eased in such a way that their effect at |least partly coincide
with the effadtensteceptiroativadion, (hr example, by interfesmesdivondvrppoghds

nmust be present 3, .5 hqur fter .t rel f S IO :
(or an anal ogﬁéeP?%%Pgbr??: q#ﬁét g%) eé%%bé):a ]s%gﬁgt’a%g?n&en&cﬁ EHAR Bl Bl%mdes
2007/ 055%6 3 PCHd Wke2006¢d 0P 2iohofeestosibasedoram hhelophathaeo! agd aal

ki netics of said coppounds, .easily, deternjne.a suitable fornul ation
as well as acgrap%ﬁ%wgﬁ%@w%@ﬁ %‘rh"%a%&l%%ﬁlb@oa FOerSHBpEe, 18 the ¢
of the paras et i 1 tS:4 N

i bi thon of Fazatibh 6F 8 dioBnt A (BE SAREENPLE FOD, wiRE chid
contraction ¢dstesstentie arueschealviss tlerebhisippptided soth PBEStheirals a peak of

PDES5-inhibitors i.s one way in whigh F can.be treated. It .is however
50 possi bl SPH e A enslogts SRyRPLITRE ] SEAPFOen of HhSaHIgRT 5
(i.e facihit aiHoenitah a8AMaidterBdSTh @ pkfel-fdBeAbbdifenbysdidicBApe QAR EPAlSe of
such as an organlc nitrate (for exanple nitroglycerin which is a

guanyl yl cyckhhieestin partanbjbitineihe eHzenraricdpan it 2y parhadxafispeceptor
SV 2291921) oo, B0 oS SR S Bt Syt o, s o
(for exanpl epavhtlladine, odrlilya addirdidbeyptmgagurigtiscswnh ateclphipline fanglpba
via inhalati ?‘Zns?drg{lorlé_cepltgr %tggiligit)? ?mlgcia%ﬁgg t(ae pa(trri):{aﬁca ;r)lge(x) r2 a%lfrerll\lcg)eéeptor
20 agonist) or dexmedetomidine (an alpha 2 adrenoreceptor agonist). Examples of
compounds capable of at least in part inhibiting smooth muscle constriction
are a Rho kinase antagonist, a Neuropeptide Y antagonist or an Angiotensin II
antagonist.
Suitable concentrations and formulations of testosterone (or an
25 analogue thereof) are as outlined above. .
It is clear to the skilled person that the above mentioned compounds
(for example the mentioned adrenoceptor antagonists) must be dosed and
released in such a way that their effect at least partly coincide with the effect

of testosterone, i.e. the effect of said compounds must be present 3.5-5.5 hours

30  after the release of testosterone (or an analogue thereof). The skilled person



The invention further provides use of testosterone (or an anal ogue
thereof) in conmbination with any of the above-nenti oned conpounds

(for exarrplvﬁo%g{:%g&und capabl e of at least in part inhiPEjr}NiLQ(%6/9({0542

danpeni ng the renergi c tone) in conbination with a

PDE5-i nhi bitor, such as vardenafil, sildenafil or tadalafil or any of
the other known PDE5-inhibitors. The anmoint of PDE5-inhibitors is
still expanding and non-limting exanples are the follow ng: E-4021,

E- 8010, E-4010, AWD- 12-217 (zaprjnast),. AW 12-210 - 343 ,

UK- 369003, CRAJEEGHIN @%ﬁ@ﬁ%@f,ogﬁﬁi/ iepiss pagal ﬁ&%’é’ggﬁg?* ‘1‘3%-%25 '
229934, ENR—d@%E‘ﬁlin@%{ktéﬁM@ forsA8Hon RAWLTOL o B SHIE 200X &idn for said
KS-505a. O her exanples can be found in WO 96/ 26940. As

al ready descomlpedndadal afil nay be administered in such a way that it
is released at the sane tinme as testosterone. It nmay however al so be
provi ded as descri bed bel ow for vardenafil or sildenafil WO

2007/ 055563PCT/ NL2098/ri0R542t dfthéasadanahphtieticahhileaad the prasence of

preferably provided in such a way that thei ak effect. .at |lea
partly over IBIpE5 gpats eindibisiop osprogth s d'E Xagn d;?}husssﬁlg’ﬁg%%enﬂy

overlap, t C b RRREoN B Llip?fhoi(gliru‘éag tdsh8 LIERb b e AP S §iaaP DU inhihitdrs is

formul ati on) var dena sildenafi] are preferably provided 5
appr oxi nat elgpelvdy 12whidioHED abtlertreatedalins howerer alsp peesiplpdo facilitate a

t est ost erone, even re preferably such that. ; i oTolUI M to 4
hours after R¥BSHPR] tllcg{-:]f?é df’é’@?&é?%ﬁ&'%%ﬁ%%ﬁ?@isg&?g? exalr;egl e
real i zed by 1@@%@5 % st} B FoURTT@R aefansdrpdenafitiate(fov axampdd f 1,

or through a del'ayed felease formulation. A typical %_a%e % Or‘?tl’
adni ni st r at i miroglycesimdehizhiip ai@@whéwypmsq@uwf o PERRP i
desi gnat ed chem cal [ azi 4- . il or

di hydr o- 5. @mﬁa.%ﬁg?#ﬁaﬁbg@ﬁ f’n@@%f@?@%ﬁ’[ gregnple alprostady PEREn

et hoxypheny | ,sutd-9add odta Blaayhetiveianedtyirl Rofyreptide. (VIF) aghitish Gor xgrple

the active i'ngredient, vardenafil 11Q1l, each tabl et cont aj : )
ni crocryst al m%n@adélalor @B’d’@é{llf’é?té’élﬁg\ﬂlﬁbﬁ‘é’flﬁ‘é&#]’f BF%PfesYllai 118%%19‘5}0512( L ,

magnesi ufp st eak at &, o HYRE AEGE Q38 sor of NO).

The invention further provides use of testosterone (or an analogue
thereof) in combination with any of the above-mentioned compounds (for
example a compound capable of at least in part inhibiting or dampening the

20 adrenergic tone) in combination with a PDES-inhibitor, such as vardenafil,
sildenafil or tadalafil or any of the other known PDE5-inhibitors. The amount
of PDEB-inhibitors is still expanding and non-limiting examples are the
following: E-4021, B-8010, E-4010, AWD-12-217 (zaprinast), AWD 12-210, UK-
343,664, UK-369003, UK-357908, BMS-341400, BMS-223131, FR226807, FR-

o5 229934, EMR-6203, Sch-51866, 1C485, TA-1790, DA-8159, NCX-911 or KS-
505a. Other examples can be found in WO 96/26940.

As already described tadalafil may be administered in such a way
that it is released at the same time as testosterone. It may however also be

provided as described below for vardenafil or sildenafil.



15 pol yethyl ene glycol, titaniumdioxide, yellow ferric oxide, and
red ferric oxide. An other exanple is given in sildenafil citrate

which is ¢ ) Y-.desi gnat ed as <
14[ 3- (6, 7-di yr@?fl(])f!-ﬁl{()-snet hyl- 7- oxo- 3- propyl- 1Hpyr azol o[ 4, EQ%T[L)@OP?/(}%Ml n-
5- yl)-4-ethoxyphenyl ] sulfonyll-4-nethyl pi Perazine citrate. In
addition to the active ingredient, sildeb@afil citrate, each tablet
contains the following 20 ingredients: mcrocrystalline cellul ose,

anhydrous di basi c cal ci um nhosphat e,, croscar nel | ose. .sodi um, na Iym
stearate, hydr oxyprgjﬁ‘illerf?éﬁt%IS@gFPﬁ‘Tﬂo%l&pl?%féﬁ?’L%oﬁﬁdS ilﬂéghil gc'%s%{,alé
triacetin, apdirffdak &2eBt HE1E8t ?hibt!lﬁ} P dpakeith The esfe@bTte thsterone. To

t est ost erone per pharnmaceutical conposition conprising testosterone

is at | east dbtainmgpcheant owriam fiestestarane inpsevided tingt @uelerahlgeeér one.

Hi gher or | owek. do nec r end 00 | Mos:le)

SHEG | evel s TieRa arSe Gy FRET S Ap B RRCRRAP Do DAL

Iphar ma(z:glﬂ i ngjlalrgﬂmf : }yt Z%.Gn- %.mmlum' S hftgr al]id:"ﬂﬁﬁ I inigtrahioh @f gh?tﬁcsp??wnal
east si | denaf i 0 ardenafil, qr al a and at

most 100 % %ﬁeFﬁé%Rqef$6L1bW%Y\?5 %lrl?qia%&ﬁ‘?ﬁggrf’éﬁ?%aﬂféﬁﬁ‘it}l? Pija&ﬁm

conpar abl e d@é@?e%g%s?&g?i@tp%%ﬂ?“fhﬁ%%ﬂ ShinbAIk Q6 Sliz I 8 shiiRsEe DRgQme MY

vary with the wel e WO 2007/ 055563PCT/ NL2006/ 000542 17
pati ent. Forvarhienrcfasdesafsll oreadyenaiil pnedonpbwuclelaydd releasedprmnnigtios.

the invention may fuyrfher .conprise a c ound _capa et.i.ng:
with testosteron)é O:A é’r?l%ﬁ]fﬁlxgg\?«le f%é’lrﬁlg&prflglﬁg%ﬁé%q%%ﬁ%ﬁ‘?é’)%ﬂ%n%bg%%e
ment i onegly CopdgBak i DR 0P iy 1GENROGEESN {th @ chexsvablye sSip eslzsd, ar [(pB€l,4or  an
anal ogue thereof) and a conmpound capable of at |east, in

i nhi biting tdiydur-Bmeetivt-dtaxee’-arapysiptidazlpily/] Hﬂoé@siﬁizﬁhggﬁ%r ) may
o RS ORIt e, PLELEC oaiv
separate (orimgesticngdardangfiliids each tablet contains microcrystalline cellulose,
crospovidone, colloidal silicon dioxide, magnesium stearate, hypromellose,
15  polyethylene glycol, titanium dioxide, yellow ferric oxide, and red ferric oxide.
An other example is given in sildenafil citrate which is chemically designated
as 1-[[3-(6,7-dihydro-1-methyl-7-oxo-3-propyl-1Hpyrazolo[4,3-d]pyrimidin-5-
y1)-4-ethoxyphenyl]sulfonyl]-4-methylpiperazine citrate. In addition to the
active ingredient, sildenafil citrate, each tablet contains the following
20 ingredients: microcrystalline cellulose, anhydrous dibasic calcium phosphate,
croscarmellose sodium, magnesium stearate, hydroxypropyl methylcellulose,
titanium dioxide, lactose, triacetin, and FD & C Blue #2 aluminum lake,
The amount of testosterone per pharmaceutical composition
comprising testosterone is at least 0.3 mg testosterone and at most 2.5 mg
25  testosterone. Higher or lower doses may be necessary depending on the
albumin and SHBG levels and the weight of the subject to be treated. 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
30 other PDE5-inhibitors. Again these doses may vary with the weight of the



10Such a kit may further conprise neans for cognitive interventions
directing attention to genital arousal during appropriate conditions

for sufficienisexkal stimulation or means for cogniti V R CT/NL2006/000542
interventions I nducing activation of the behavioural approach systém

or a positive hedonic tone by sublimnal exposure to pictures of
happy faces of persons of the patient's 1% sexual |y preferred gender.
O a kit of parts may further conprise an agoni st of the

dopami ne- pa}‘hﬁb\’@ﬁst. Fﬁe‘g%ele%’g&g&%]?e%% SERel ABbP (it o %ﬁlﬁg et O

cGW and in osin ci um channél's and openi ng of the
pot assi um chiaragtien (iayefudthdrnbinhirise shyqepgoldardpahid ofcoofpeting withot h

muscle), and thus it inhibits snooth ScC rel axati.on. The
i nteraction Q?éJEQﬁ/E%’HH?)BEBDWiW?’PEGOEE%ﬁﬁ Tﬁ) the interaction

of the PDES' s GAF- A4k Bt HRABRLIBIRASS: 8f & sy Retdetdrakahget
for drug devel opnment. In yet another enbodi nent, the invention

provi des fusetestosteronatiomva aoaloghe thereos taonesrapound earabiyulkatt peytass

25 and a conpound able of at l.east | LL L Biddag the

i nteracti onngaéi%\}\%}éﬁn H%E\% ﬁdla%lr%@ﬁ%%rhedhg%agﬁl%?%lw %? glirr%?gn%ﬂggﬁ%ay

bl acker) in {hi&chiapB R paikeditogeiiBrlhg ari@nef faats, tfreferallatarenhpaficd with
femal e sexual dysfunction, wherein said testosterone or an analogue

t hereof is pingugtigns bew ahbeRdp édﬁén@tr&éakh%ﬁeﬁaé@%@o@éi’ &Y "an
anal ogue thego%_) oda-ﬂist he bl ood circulation of the subject to 30 whom
it is admi nistered. The presence of for exanple a GAF-A bl ocker woul d
WD 2007/ D55563PCT/ NSIeh6d BRGH4P ftrBhet cdnamste paans formoguiie inperventions

Sul t able 1 or REFHTBRSSRHPN FRSEBLRErone B ik e St conbPels oo
provi ded abo¥grficient sexual stimulation or means for cognitive interventions inducing
activation of the behavioural approach system or a positive hedonic tone by
subliminal exposure to pictures of happy faces of persons of the patient’s
15  sexually preferred gendexr. Or a kit of parts may further comprise an agonist of

the dopamine-pathway.

In the absence of PDES-inhibitor, PDES binds to cGMP and inhibits

the closing of calcium channels and opening of the potassium channels (i.e

920  inhibits hyperpolarization of the smooth muscle), and thus it inhibits smooth
muscle relaxation. The interaction between PDE5S and cGMP is accomplished
by the interaction of the PDE5 s GAF-A N-terminal domain which are a
potential target for drug development. In yet another embodiment, the
invention provides use of a combination of testosterone or an analogue thereof

25 anda compouna capable of at least in part inhibiting the interaction between a
GAF-A domain and ¢cGMP (for example a GAF-A blocker) in the preparation of
2 medicament for the treatment of female sexual dysfunction, wherein said
testosterone or an analogue thereof is provided such that there is a peak of
testosterone or an analogue thereof in the blood circulation of the subject to

30 whom it is administered. The presence of for example a GAF-A blocker would



5t is clear to the skilled person that the conmpound capabl e of at

| east in part inhibiting the interaction between a GAF-A domain and
cGw (for s83GAF- A bl ocker) nust be dosed and re L ych
a way that Wiﬁg%@sﬁfe{gct at | east partly coincide with thg@?@g{/%ﬁﬂ
testosterone, i.e. the effect of said conmpounds nust be present
3.5-5.5 hours after the induced plasnma pé&k 10 in testosterone (or an
anal ogue thereof). The skilled person can, based on the

phar macol ogi cal kinetjcs of said conpou easi | etermne, a

suitabl e for ﬁhl%st BrrthEpyaatent Bao Binding 8 Eé&ﬁ@é%i‘#ﬁalqua g0 SHPEH
compounds.  pyuscle cell relaxabi®, | Nvention wi Il be explained in nore
detail in theq‘o]llovvl ng, non-15 limting exanples. WO

2007/ 055563PCT/ NL2005/1e4fs 4@ riglakiope fomtentoaterpae (orBepaniloene thereof) are
ef ficacy of §¥CL8q§x%rine-bound testosterone adm nistration in

conbi nati on WFTHUL@¥"afi | adninistration on VPA in response to

erotic figmb5 excer pigs bRaWosERE ¥killBd hSEohrthat eleddxep Bl dehp Abad e0ad ¥ast
assi gned pl acebo controlled cross-over design %égroup,of 16 woren

with fermal e Serawlinhibitinadhe sntermsmn betmieeh a@AlA damsia pind cCIGP oy

| one, subl i e ) L OREs
Cadar af i1 and gy SARKIELIEP ARG HhERLAFRE] 008arh (P o Had 1BREis
(resp. 10 nyefie& & lomgt yerrtly pimtdbeidurherdlfedt stipatoatercex par. ithe affedt of

days. The vaginal pul se anplitude w || asured in respopnse to
neutral and EMGkGOEHY é&‘;}%ﬁﬁ%‘}esaﬁ‘?%é?ﬁe@ﬁﬂ%ﬁﬁ%}%@ﬁ \BHbe Sl ARk
and 4 hoyps m@sgo%éf&ea@dpem ShABELO PherdbS. TIRUELIBEAPELIN, bd8Son the
will be separate y (at least) a 15 three-day period. On all drug

admi ni st rat i phaymscidpeicakkinetics pberdil gempnund.gesiy sletermeingts suytagtle
ei ther tadal afi|l

ot. a placebo, and,one ligquid cyclodextrin
suspensi on '?WP%#&VPﬁﬁaﬂﬁ??%%ﬁ&?@@&ﬁ%ﬁmfﬁ%ﬁgﬂn¥%‘?%§€§F£8§?4&Both
will be taken
The invention will be explained in more detail in the following, non-

15 limiting examples.



at the sanme tinme. The tinme lag in effect of sublingual

cycl odextrin-bound testosterone (approximately 4 hours) wll overlap
wi th high 2::95% of 20 tadal afil Cmax) tadal afil

concentr at ﬁ%ﬁg{n Rriﬁr?a? of tadalafil 2 hours; Tir2= 17.5 hoéﬁwEHO(MO"42
During the experinmental session, the subject nust insert the

t anpon- shaped vagi nal probe (a photopl et Hgsnograph) in order to
nmeasure the VPA. 25 Then subjects will view a 10 m nute neutral
fragment, wed b nute erotic filmfragment. After these
basel i ne rreag}rp@r?éﬁ?%‘ alﬁ@%ubj ects receive one of the four '
medi cati on conbi nati ons as descri bed above. Foll ow ng nedi cation
anot her set of neutral (5 mnutes) and erotlcEéIS m nutes) film
fragnents |sEsrlmmmenrﬁe1 eAtonabf mbb@xwfr»d baurehtastostasams edmimpireiion in

hours 30 anot he / Wi |: n. r

neutral (5 m ma)% r@gag?%@ gﬁﬁﬁsfﬁﬁ%@g%fgg ”2938 gogfcgaﬁln

m nutes) §il pxdermgrirnicandl aogh PEBssure (supi ne and standl ng), heart
rate, respiration rate, and body tenperature will he nonitored

t hroughout the experinental days. 5 The experinental will be
preceded by a scr geRIdBAYIE B, 1hBaSHla SHERANIAEH brotidbB6dssodk e
interviewed and exam ned by a resident of the departnent of

gynecol ogy oflegikeya gHugpoﬂ 20 Womemﬂhtf@ndlee&gﬂgsbd?f&frmm éﬁ'ﬁD} will receive

determ ne el tud arti n.. Subj

to fill out iigfgf’g ét@ét ulifipgu EEFP&?%A &hinovel e Stobl e %%l@ B3
(FSFI') . Pobj atdng, mddlaﬁpaﬁ&é@lﬁﬁ}e@au@y@mdmﬂﬁ wmrl@aﬁmt@bnbha&smed
feedi ng, vaginal infections, major operations to the vagina and/ or

vul va, undet &esedlOnieot Of mRor aghleegho dyries 4 sepaiate, ﬁwléieﬁ&%l ays. The
gynecol ogi ¢ abﬁg QAP ﬁls@taﬁn%l\{%%dﬂl }Sbeﬁlgg%ul eRlif G sﬂn%% $HBubSERLAS SR

standi ng) w | asure I ovascu con
film excerpts, directly after drug administration, and 4 hours after drug

administration. The four experimental days will be separated by (at least) a

15 three-day period. On all drug administrations, subjects will receive one capsule
consisting of either tadalafil or a placebo, and one ligquid cyclodextrine
suspension with or without testosterone (which is tasteless). Both will be taken
at the same time. The time lag in effect of sublingual cyclodextrin-bound
testosterone (approximately 4 hours) will overlap with high (approx > 95% of

20 tadalafil Cmax) tadalafil serum concentrations (Tmax of tadalafil 2 hours; The =
17.5 hours).

During the experimental session, the subject must insert the tampon-
shaped vaginal probe (a photoplethysmograph) in order to measure the VPA.
25  Then subjects will view a 10 minute neutral fragment, followed by a 5 minute
erotic film fragment, After these baseline measurements, the subjects receive
one of the four medication combinations as described above. Following
medication another set of neutral (5 minutes) and erotic (6 minutes) film
fragments is shown. The vaginal probe will then be removed. After 4 hours

30 another VPA measurement will be made in response to neutral (5 minutes)



15 will be tested and ECG checked for significant abnormalities.
Subjects with a history of endocrinol ogi cal, neurol ogical or
psychi atri gug hph)Rs8;and/ or treatnent. Standard bl ood chgpi ot
hemat ol ogy tests wll be perforned. Participants are require
use al cohol or psychoactive drugs the evening before and the day of

experinmentation. During period of 20 nens¥ruation, subjects will not

be tested. WD 2007/ 055563PCT/ NL2006/ 000542 21 Experinent 2: efficacy

of cycl odextrine-hound testosterane adm nj.stration in conbination,

Wi th pr azosi ARGGRTHT CLPAERH B R ie- FUHbRasoYts GROTT et Fapdine)
excerpts in wesBNavd, BsHSkibh Ra, 408 Bbey Rl ftathaNGAhY nsSicgaed

pl acebo controlled cross-over design, a group of 16 wonmen with fenmale
sexual dysfuh]é%quého‘eﬂ:%[ﬁ)e?memm?@ébg%@-prazosi n (0.5 ng) alone,

subl i ngual cycl odextrin-bound testosterone (0.5 ng) al one, tadal afil
and subl i ngual cycl odextrin-bound testosterone conbined (resp. 0.5 nyg
& 0.5 ng)bor a placebo during 4 separate experinental days. The 10
vagi nal pul se anpljtude will he measured in response tq neutral and |
erotic film excer %?X}bﬁfﬂl@@?ﬁ?@ PIapsigdaang pereerns Bt Hhthia sprseniae
after drug agEiind At uedinttRiel0d bn§SREMIIRIERb Ha¥EnYbt thelfpartment of
separated by (at |east) a three-day period. On all drug

admi ni st r at i evsgcoinglyj W dtlsvavilobpitalc Almeraioatisgmssel for EShsisd tndetefmine

ei ther prazosi.n.af,. a placebo, .and. oneqliguid clodextrine 1
suspensi on vvlejt1 lbtlz)%ty\%ofﬁ%lu(ﬁ' l%dégltcgjsattlé)ﬁloﬁgi)’%ﬁ;ﬁ‘%ﬁmf’%a%ﬁagt@l@gg)l.?aThe
time laglon ghégtinnalires tht Fogiadd Sexall uextibh InBeH (RSFBSEabeeisOEl be

(approxi mately 4 hours) must overlap with hi gh (approx_ > 95% of
prazosi n Cnakdrepred Wseitlads Dyassaneeet busesbieslimpryrearl prfagidens major

hours; Ti/2 = : . els rﬂéi% ' - i ni st ered
in such a MO,&:[aﬁlgfi ® ?)?g%%)s’?%ﬁ%%rg% jogrvi%é‘ég a oﬁ%ﬁi(g@?lggﬁ?%@@%&gfter
t he pl asnma f ilbestestroshepdamepaegkecoldweadfconmlaiptaATsight Musithb élood

adm ni st ered appr oxj nat el . b hours after sublingual, testosterqne
2 i Strat | BHESSEIE (AR TRE RAEHR i PeaBs 0 hEiPyaTes e edta
at appr oxk Mgl be2eSftedQHNBEC! R0k DHAB RS t3HRPmaBies0 that Omax
arises about 3 to 4 hours after the plasha free testosterone peak.

251 n this experi newhjattsexidhgl lmstoay pf sndeirmothslicalede urolagacad of 2sBehiatric
hour s)

/A0S
not to

illness and/or treatment. Standard blood chemistry and hematology tests will
be performed. Participants are required not to use alcohol or psychoactive
drugs the evening before and the day of experimentation. During period of

20 menstruation, subjects will not be tested.
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15 suspension with or without testosterone (which is tasteless). The time lag in
effect of sublingual cyclodextrin-bound testosterone (approximately 4 hours)
must overlap with high (approx > 95% of prazosin Cmeax) prazosin serum
concentrations (Tmax of prazosin 1-2 hours; Tz = 2 - 3 hours). Therefore,
prazosin must be administered in such a way, that prazosin Cnax arises about
20 3 to 4 hours after the plasma free testosterone peak. Therefore, prazosin must
be administered approximately 2.5 hours after sublingual testosterone
administration, or prazosin must be modified so that it is released at
approximately 2.5 hours following administration, or so that Cmax arises about
3 to 4 hours after the plasma free testosterone peak.
25 In this experimental example, a prazosin delayed release (2.5 hours)

formulation is used.
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throughout the experimental days.

10 The experimental will be preceded by a screening visit. In this screening
visit subjects are interviewed and examined by a resident of the department of
gynecology of Flevo IHospital, Almere to diagnose for FSD and to determine
eligibility for study participation. Subjects will be asked to fill out a
questionnaire; the Female Sexual Function Index (FSFI). Subjects will be

16  screened to exclude pregnancy or breast feeding, vaginal infections, major
operations to the vagina and/or vulva, undetected major gynecological
ilInesses or unexplained gynecological complaints. Weight, height, blood
pressure (supine and standing) will be measured. Cardiovascular condition
will be tested and BECG checked for significant abnormalities.

20 Subjects with a history of endocrinological, neurological or psychiatric
illness and/or treatment. Standard blood chemistry and hematology tests will
be performed. Participants are required not to use alcohol or psychoactive
drugs the evening before and the day of experimentation. During period of
menstruation, subjects will not be tested.
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prior to said testosterone or an anal ogue thereof.
24
Claims

1. Use of testosterone or an analogue thereof and tadalafil, in the preparation of a
medicament for the treatment of female sexual dysfunction, wherein said tadalafil is
released at the same time or prior to said testosterone or an analogue thereof such that the
peak effects of testosterone or an analogue thereof and tadalafil overlap at least in part, and
wherein said testosterone or an analogue thereof is provided such that there is a short lasting
peak of testosterone or an analogue thereof in the blood circulation of the subject to whom it

is administered prior to sexual activity.

2. Use according to claim 1, wherein said tadalafil is released 2-14 hours prior to

said testosterone or an analogue thereof,

3. A kit of parts comprising at least one pharmaceutical composition comprising
testosterone or an analogue thereof and at least one pharmaceutical composition comprising
tadalafil, wherein said kit further comprises instructions that tadalafil is to be released prior

to said testosterone or an analogue thereof prior to sexual activity.

4. A combination of testosterone or an analogue thereof and tadalafil, for use as a
medicament for the treatment of female sexual dysfunction, wherein said tadalafil is
released at the same time or prior to testosterone or an analogue such that the peak effects of
testosterone or an analogue thereof and tadalafil overlap at least in part, and wherein said
testosterone or an analogue thereof is provided such that there is a short lasting peak of
testosterone or an analogue thereof in the blood circulation of the subject to whom it is

administered prior to sexual activity.

5. The combination according to claim 5, wherein tadalafil is released 2-14 hours

prior to said testosterone or an analogue thereof,



