10

15

20

25

WD 2008/ 054215 PCT/ NL2007/050535 Title: Use of
3-al pha-androstanedi ol, optionally in conbination with

w@2@shEeas agoni st, in the treatnent of sexual PCT/NL2007/050535

dysfunction. The invention relates to the field of
mal e and/ or femal e sexual dysfunction. The invention
specifically relates to the on demand use of 3-al pha-

g0t apgdipph.al Bgfﬁf(ﬁ'géﬁéneﬁlcﬁogipﬁ@@éﬂﬁ{h mﬁlhuﬁatlon with a 5-
5- HT1A agoni st. Sai d 3- al pha-androstanedi ol and said

5HT1a agHAllstagmestf, im thetrgatefentalflsgxcalndysfedctiomi t h a
type 5 phosphodi esterase (PDE5) inhibitor. Ml e Sexual
Dysfunction (MSD) refers to various disturbances or

i mpai r e [ C

B S R

@ unetiohnPat eﬂe@ltam spécﬁff&ﬂw eelapactd @ld @ndéﬁandalhmf 3-alpha-
10 known as rapid ei acul ation, earl %1 ej acul ati on,

apdrastaneopmaetarblyamdcorahiregoanivat, %@H?lﬁrwr@@t Said 3-

BHHeR St Bl h T Al %Y B preferably combined

W&%?%é“ﬁi ﬁH&@hH&f@sté&%e E’EDEH)(ihHﬂﬁ‘ﬁ)ranaeSt heti c
creans (like |idocaine, prilocaine and conbi nations)

that reduce sensation on the penis and SSRI

ant i depr.essant uch as p tipe, 15 fluoxetine and
sertr alﬁﬁxvﬁﬁpgsf@%m@ﬁgﬁi Tk o WATISH CaysF fpices or

L1 ?bﬁf@ﬁél&@ of hf1else ﬁ)ns?ﬁ(élahn%‘p HHBRE ggxﬁgﬁgswe (ISD),

ers to various stur anceés or alrnents

saxtidé dfysfigiction, (E]Dl)CKiMdm]gbrgeﬁcé and prbmanties eplculdtion (PE, also
sexual activity, 20 repeated failure to attain or
kﬁpraawaé%si @aacué&@ptlewm eJaCHéaﬁlw tof gjacetiginragepx) and

RROASIRLE RN GaBhr RSB RS Py FEEligP Y6bh as
siygdnurat Lerdduuril e dislaldfil. @Wréﬁ@(é@dceﬁlﬁﬁﬂ tRatBnYfor PE

preval ence) and sexual arousal problens (14%
prodve¢emezgsthetiongearns (lhee dstaine oprrneace: ayd npaﬁ)umtlonS) that

sexual dysf.unction of .wo ]% ese cate es
EGHAR ReBNRLR gr G BHH AT SR BAP A CRGRLS Sl abaroxetine,
ﬁﬁgﬁ&ﬁﬁg ah%e?ﬁ%%fn%f Th@?eqfsa(,rtﬁlfgﬁﬁg MAAREH %Bbﬁis%ful medication
However, 1t may be I ncorrect to assune that these

ﬂjrsI(SrIMer s are fully independent of each other. Both
case studies and

Female Sexual Dysfunction (FSD) refers to various disturbances or
impairments of sexual function, including a lack of interest in sexual activity,
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 USA[1]. 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
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



10

15

20

25

30

epi dem ol ogi cal studi es denonstrate that these
di sorders can overlap and may WO 2008/ 054215

wWEFonsMEL200D7/ 050535 2 be interdependent. | n SOPET/NRI®FPS0535

it may be possible to identify the primary disorder
that led to the others, but in,many cases, this may be
i npossi ble. 3-al pha- androstan%d|ol is described in US
6,242,436 131 as an alternative to androgen repletion

BQ?%@W%@%%&@%?Q%%?E Exfe@ﬁﬁé gSE&Bﬂ;‘ t%r!ifieﬁkl?f bRl §fhimary

aml@@amt tHdtdsd kb €Be bthershBut ﬁph@rﬂﬁmﬁt t}ﬁé may be impossible.
subphysi ol o glgcal serum concentrati ons

Di hydr ot &gt a@mdmst@@em)olw de@ré}qﬁﬁagﬁoﬁ Bézéﬁécﬁbas an

necnani s

f
RUEHEAETEE ahfiossan datet BEERARR AT TR avlehft d8treaseldepletion

pélgpé(ﬁgfoméﬁ% ihuMgns ePh€LSHRRL p@fpdsPidF L hisf{BREALNGN lies in
to US 6,242,436 B1. 10 Androgen depl eti on can decrease

ﬁexuaﬂemwhnum#mﬁﬂubpbmmvkgyxdeenaase@ceﬁﬂnm@hsof
B 2 S
{Ee@hﬁﬁﬁ%lof dirsQr (ﬁ"?{eci"@ sﬂ:ﬂ%‘ %fnﬂ%éérpa%c@agéjl Hg@g@ésrelated

rent treatnents, eater- or | esser

@&Ménﬁumsaslsth@aaeglémsnmug @é@ﬂl‘)ﬁé}@bo@dﬁig ®dUSRQR42,436 B1.
exanpl e, WD 2005/107810 describes the use of
Aadrezarcdepletiandaa dsmpeas Eﬁﬂwﬂ)ﬁ@m‘é@#@? ali@we%sl)%reased

itor onent s ere
B O 15 ECRINERP T B aPBoBaf Ao HjnteRerations.
activity. Although this treatnent provides pronising
results, the used tinefranmes are considered to be
undesiraEbWHMDh@amﬁemtDﬁhnﬂeh@dduﬁbexﬂeaéxamkdbbmhﬂﬂon

exual . activ . eover e treatnent @ descri be
ﬁﬁsf%%%?mfi@y ot RN eabBfnle. SALR T ERieh o8 dessar degrees
B DR 0 be b S R A lod. 16y 35hAe, WO 2005/107810
desuribesttbeatevitttbstosteroae taaidna oypted phodphodibsteehsa@ES)

I n persons who are not very accurate jn taking the
mhyhitonthigh Cpﬁlgao@anbﬁqwsaﬂoetrﬁ@asﬁémnmqr@ ceifiopt grdemand

E1 %/fgag%lF tlﬁfre%ge Y of rs%x&%lx %c%lw%%‘;i&lgﬁéé }gphlrﬁ%%gtt%ent provides
ﬁt&ﬁis@ﬁ@%eéﬂ@é tBealsehaiapthasdanediodlsidered to be undesirably long
within the context of anticipation of sexual activity. Moreover, the treatment
described in WO 2005/107810 is somewhat complicated because, depending on
the formulation of the active ingredients, the active ingredients have to be
administered within a certain order and/or timeframe. In persons who are not

very accurate in taking the right active ingredients at the right time points,

the goal of treating sexual dysfunction may not or only partially be reached.

The present invention discloses that 3-alpha-androstanediol
administration will induce increased sexual motivation and increased
attention for sexual cues in men with MSD and women with FSD. These 3-

alpha-androstanediol administration dependant increases in motivation and
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adm nistration will induce increased sexual notivation
and i ncreased attention for sexual cues in men with

woBbDhsantiswonen with FSD. These 3 30 PCT/NL2007/050535

al pha- andr ost anedi ol admi ni strati on dependant

I ncreases in notivation and V[%2008/054215

PCT/ NL2007/ 050535 3 attention“are independent of
prior physiol ogi cal androgen concentrations; 3- al pha-

0D S, AL ST B PSSO PG o

Wyenamil#dstmesdiBl adinigistphig @ilogh@abye 06xualihbtivation and
subphysi ol ogi cal androgen |l evels alike. 5 The present
prbeapondar apsetloses inpmen ahd womenfwithaaseralden. plgsiological) or

i nt.ak f the active ingredigents and sexual activity

i B‘gb@@'csrugggléja B§}8ﬁ%ﬁ evgfsaa}lilﬁea_ andr ost anedi ol

(conpar egh} 9841811 1AGERioh BEASIRtPBE L he MM £ BUERe bbfiveen the
one of the énbodinents the active ingredients can be

adakaiof the adtize ingwedsans and sexuadiantiyityeaceb eriledrensédby using

brigphiveenestanedial (tphrad fosu e B a ReterpaeLMareover, in
ghé oF&@%@BhﬁnEzgtesgﬁl%n 216%2‘%(?8gg€%% IFE ia&i@:ﬁgistered at the same

conpounds descr |

ciems poigrt Elendeombeingi st phid Biek di€e:RIEsENg to take one of the
3- al pha- androst anedi ol is a nmuch weaker androgen _when

vurpdieads b alleat ipstimeodhegidariesorasuligipge comparable to the ones

. pha- and di oly i . ff .
SRARGTPANF LRP L ARBEL R e RN D850 % B Tl R%onsidered
{FB@huMieRe CMMRRE B- A1 haesh @BL BB isANBiRBIweaker androgen

advant age of 3-al pha- androstanedi ol over testosterone
when| oweparsidde testostirone mndeslsabepisst 3-afplmdndrowenediol is

ri sk for cancer sipce tes terone i n i ven and
sugastd i Bivean silb ong totkuent Bnepfor spe PAEAA TPggptor [2)
i i i i LPHRs
SIRpE T e OBy, Sesra gl & g
tihérdstea¢diehbdvaf testostiatonedyeflowert isote effdues barmusa@ditabation and

dysfunction refers to nmal e and/.or fenal e sexual
yeqruiel f@rcammen SEHE- tapsbRIoRAa8 NEE 21 ¥ena R CRA GlKs At be

P AR AR A( X, L7P-diol and

In a first embodiment, the invention provides the use of 3-alpha-
androstanediol in the preparation of a medicament for the treatment of sexual
dysfunction. The term sexual dysfunction refers to male and/or female sexual
dysfunction.

3-alpha-androstanediol is also known as 5a-androstane 3o, 17p-diol and
1s one of testosterone's metabolites. Testosterone, can be converted to 50-
dihydrotestosterone (DHT) by 5a-reductases. DHT is then further converted to
3-alpha-androstanediol by 3a-hydroxysteroid dehydrogenase (also known as 3-
oxidoreductase and 3o-hydroxysteroid-oxidoreductase, 3a-HSD reductase
hereafter). The conversion from testosterone to DHT is unidirectional, the

conversion of DHT to 3-alpha-androstanediol is bi-directional: 3o-HSD
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25 is one of testosterone's netabolites. Testosterone,
can be converted to 5a- di hydrotestosterone (DHT) by

whasoseszecs ases. DHT is then further converted POI/NL2007/050535

3- al pha- andr ost anedi ol by 3a- hydroxysteroid

dehydr ogenase (al so known as 3- oxi doreductase and

3a- hydr oxyst er oi d- oxi dor educt ase, 3(X-HSD reduct ase
hereafter). The conversion fromtestosterone to DHT is

i di ' I IS :
HEIGASEEEL A8 comyafy SRIPENYRUEL A Bk DIST. Thp gggtsD
2O 548119 a BCE NIV hOBAR3Rs t4 bexiudasesule@dd By $drculating
convert 3-al pha-androstanediol to DHT. The 3a- HSD

sledoict hemnoxésongd aytastodierans, dgpdanyl 8@lpea-amdgostanediol, but

PEEebORanre i i otk i S8 sEreBer BRAGT shitfpfticoias a1
Thse Hﬁﬁ{glp&_%fbn&g oML HIODTRARCBRE k8 Blb 68 gvfmgﬂé _algl@é%mo found

glucocorticoids [3]. 5 Three human isoforms

rethuchesea (@8usHSD2nand B, alsodinere aal AHORfldithdnd IAKRHECS).
brain (h3a-HSD2 and 3, also known as AKR 1C2 and AKR .
1C3) . Acoreingitnthe Brvemélonnihenterehoftfiee Belphagmdrpgt@nediol

- al.pha- andr 0st anedi ol _shoul ef erabl ak

S URITROARREPE A R B o] Aoy 0B Fifies and
FEELAAD 5160 400ed tHEESOIAL] SiumRlevedd N (.eVel6S6 hAll preferably
i.e. 0.6-6 and preferably 10 0.3-6 ng/l for wonen

836 ngd. fpp venndempefled 29and praferak]yi1.1-92 mefhfor mhnkhwhich will

il i cal.ly occur between and 60 mnutes after
bir ot Rt b Slfahasted oo bt Ghtion of the 3-alpha-
ghahgggﬁgmg[ostanediol is preferably given in a
ormul ation wherein there is a sharp and rapid
i ncr edsdpbd-addabgphacdindioprafoedilglgiven iihe fbrmathtidn wherein
ci rcul ation of(ihe subj ect 23 whomit j|s adninistere%
i lood

threiln peardrintherdflanerease of Sl hg-apdrostanadaslinithe

- - st anedi. ol_4i V] in the I .
BB SRS AST B Rt SRS LEhELBlih thereto
pesviteah @B, FORBEINSTHRM-atH-2d&xdsthnedidbiCigfdvidid in the form of a

Anot her exanpl e of a suitable route of adm nistration
peblngenlforosdatigndor examaeagaubjingmal rneaka tipnseperising
R T N
fméd-ﬁﬁmofally or intranasally, which can also be performed with the use of
a cyclodextrin formulation or other usual excipients, diluents and the like. A
typical example of a formulation is given in hydroxypropyl-beta cyclodextrin,
but other beta cyclodextrins and other usual excipients, diluents and the like
are within the skill of the art for preparing a formulation comprising 3-alpha-
androstanediol, which releases essentially all of the 3-alpha-androstanediol
within one short burst. Said burst will typically be within a short time interval
(for example within 60-120 seconds, more preferably within 60 seconds) upon
administration, leading to blood peak levels of 3-alpha-androstanediol about 1-
60 minutes later, lasting for at least 180 minutes from time of application.
3-alpha-androstanediol in the circulation is bound by SHBG (steroid
hormone binding globulin) and by albumin. It is important that the peak
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typi cal exanple of a fornmulation is given in
hydr oxypr opyl - beta cycl odextrin, but other beta

wa@ymBosxi ri ns and ot her usual excipients, dilPenNs2@nds05335

the like are within the skill of the art for
preparing a formul ati on conpri gi ng 3-al pha-

androst anedi ol , which rel eases“essentially all of the
3- al pha- andr ost anedi ol 25 within one short burst. Said

? s?ﬁa M‘)e f Xp(ﬂi}ﬁli la\ﬁgggit%%aicﬁ a3 q{etd 1'i1I t'fl? e}#ﬂé}%g@?’ 13'lvention 18

exanp secon S, nore

Méd@hﬁ ab@d @@@Qaeéd asipeR 3 aqmanaﬁamta@émol 8adi figctiOn not bound
bl ood peak |evels of 3-al pha-androstanedi ol about 1-

BY athwwieendatBBG. THyts ﬂgé dage ﬁtS plde an@espanrdiekgiven should

b pilEngh o8 RENL SR bRE apy SpRan RO 2 58t Repdsiipention of 3-

R AL E)seRnd diB) nRRd bl@ylu%l_ gh tbtovbﬁcdrﬁrpeéﬁl?mtewlaamg of 3-
t he peak WD 2008/ 054215 PCT/ NL2007/ 050535 5 plasma

hlphel-andrd@tahghal bn Stb3Ganedbuiniay wrefriatber mytdfelvoiding
resent invention | reset and cal cul.ated as fr

Bingf 1BR 40 L BER %@&’ﬁ%ﬁ mygt e APSIEPPENSHL b bmESe Bia competitor

glq#pha gﬁ%}ostaﬁ%%Haﬁogﬁﬁgﬁﬁ %g%fﬁlsﬁé(%igh enough to

sat ur at el bentah&imd sthandeSiddGlsfutetidh erep@nrent bakédon 3-alpha-

of 35 al(@ga andr ost anedi ol rmust be hi gh enough to
apdresbge hﬁh@t@et{andlmgtmd) desriprthberfin e matfed tomporarily

SHBG 0 or anoth voi. di
B ey B Pl BReH R it tn Zhe SRl B0 Sflpipcg Other
hfé@hé’&@aﬁfl ad reottR dg/ acl gfrebhﬁushmg of the 3 alpha-androstanediol
3- al pha- andr ost ane bi n site on SHBG In

ety (@stthtao obith enetsaémhadas slycdf athH’BhtOt nea aenes phasiethgical)
10 dr ost di th d t

Bl £ R0 kiR AORTHA i DIECH oS Terohd SHEPURENY i 4 lba-

% ﬁfd%‘ﬂén@&igf LG &Hchl ﬁ}’a%' a sRohs E1ﬁgi‘§&%r§ff‘ﬂb§fs

met hods "ai m at restorlng/rep ng/ repl eni shi ng
phiptaphy3iddgbal pevic oﬁBamp]daahdrd)mabém(l o thé hlocm]f cirdidation of
net abol i tes such, as to normal (i.
Py sileeigiacwhym jtag @Jdénlé‘éSt%Qﬂa ds phtaanﬁér mal subj ect .
In a preferred enbodi nent, 3-al pha 15 androst anedi ol
is applied such that a short-l asting (several hours)

fﬁgr gfgggi g!sr@%ﬁ%?%gaig?@ﬁt Fhaliphenaod pesvides dndffdcbive
combination of 3-alpha-androstanediol with another compound, i.e. the
invention provides use of 3-alpha-androstanediol and a 5-HT1A agonist in the
preparation of a medicament for the treatment of sexual dysfunction in men
and/or women. In a preferred embodiment, said 3-alpha-androstanediol and
said 5-HT1A agonist are released at essentially the same time.

Preferably, the used 5-HT1A agonist is selective for the 5-HT1A
receptor over other 5-HT receptors and the a-adrenoreceptor and dopamine
receptor. Non-limiting xamples of a 5-HT1A agonist are 8-OH-DPAT,
Alnespirone, AP-521, Buspar, Buspirone, Dippropyl-5-CT, DU-125530, E6265,
Ebalzotan, Eptapirone, Flesinoxan, Flibanserin, Gepirone, Ipsapirone,

Lesopitron, LY293284, .LY301317, MKC242, R(+)-UH-301, Repinotan,
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the subject to whomit is adm nistered, is obtained.
In a second enbodi nent, the invention provides an

webdososd2ve 20 conbi nati on of 3-al pha-andr ost areniND2007/050535

wi t h anot her conpound, i.e. the invention provides
use of 3-al pha-androstanedi ol gnd a 5-HT1A agonist in
the preparation of a nedicanent for the treatnent of
sexual dysfunction in men and/or wonen. In a

B L RS aE R e SN R B TSN PRPHLA, Ria. VAL

6 AEZAloBBirord oPZabessillbye. t he used 5-HT1A agonist is
selective for the 5-HT1A receptor over other 5-HT

r ecept or 8s gedcribed abav emeopeteppblamd agspaatasewith current

CESEELRL e DL o KATELES o 5 A S000L B 866,
g@)ﬁﬁl%ﬁ'vi@f. @With Pe 23530 a E2RPane bR BBb@Mments of the present

Ept api rone, Fl esi noxan, Flibanserin, GCepirone,
lip=apionothe, tiBE ddspps thartened/2932 84 prox¥BOL8lY74 hhKER4®,
R(+) - UH 301, Repi ngt.an, 2008/ 054215 :
POTI D9 O5050E - SReY B2 dseheaia HapPratie Ngds 7 hours.
Tandospori ne, U 92016A, Urapidil, VM- 670,
Zal ospi rone or Zaprasi done. As descri bed above one of
t he prokldem tasheckalled perddn titridatactivedagp®iibnisSatehgreferably
| arge time del ay between the intake of active o
pAgnBiiteaied/ ralnased syek hnt Healr veal effpetsh(iehgheir activities) at

- al pha-~andr gst anedi.ol _embodinent.s of 1he present
oL REFOR SRR T afUECLBPI S p kPSSR, In respect of
BRR6EL SR BhY 34a1RBHL $n d1dst AR GhERS lkYeffedd @HEansTHHeSmaximal
results in a decrease of approxi mately 3 hours. It is
vlazensd m attentkiltb edofpestomli hatl inlsexnel inpgivation. In respect of a

i ients are preferably. 10.adm ni sty at ed/.rel eased

TR e rvicites Budiog: Piswad beRavHar | SSBLPFr e s goal can
t y . 1 . 1 . .

B e SRt PR ERMETAPRISEUIEL (e MBI BL e i rovide

3- al pha- bndpesfaned eolbotlhe epgalai @ Bf dpharmahsstdnediol and said 5-
maxi mal  increase in_attention to erotic stinuli and

Pl lsesgnnisthetd easenbiallyieleaseg e thgrsame Bmer Theslgsn st

L5 B BTN A Sl LAl SiBrabiy o
alpha-androstanediol and a 5-HT1a agonist reach their peak serum levels
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 0 to 10 minutes from each other.

As outlined above, for an optimal effect of 3-alpha-androstanediol
and a 5-HT1a agonist, it is desired that the peak effect of both compounds
coincide. However, even if the peak effects only overlap partly, this still results
in the desired effect (for example, treatment of FSD). There is a time lag for
the effect of 3-alpha-androstanediol of about 1-60 minutes (and oral
administration of 3-alpha-androstanediol could lengthen this even further) and

the effect of 3-alpha-androstanediol lasts for approximately 3 hours. Different



10

15

20

25

30

15 be reached by using different strategies. One
non-limting exanple is provided. 1In a preferred

weodeds4rent , sai d 3-al pha- andr ost anedi ol and seETINB2007/050535

HTla agoni st are essentially released at the sane
time. The term"at essential I% the same tinme" should
be understood to nean that preferably 3-

al pha- andr ost anedi ol and a 5-HTla agoni st reach their

BT A GHTALELELD AR A EOn LA YBLERE cimes
Hhﬂbﬁé}ﬁ)ulmb@%lémelfoeﬂ}@tﬁl&ll@@péﬁsdﬂ ﬂuattas adaMatsti@ién of 3-alpha-

preferably 15-20 or 10-15 mi nutes and nost preferably
fhdrashenevapand @ adridT L arecemddr pgonise 1s domy sethal peakn

vt b sk LB Eees Bl APl P B Gition times

e axré btk eagnalta- ahHrds%aﬁ!&ﬁbI §HINBEr RS IWERK receptor
ef fect of both conpounds coincide. However, even if

apgenipediy efleesing fbalghaeaadt@papadlbl yndtahd $T'Bt4 hionist at
resul t in the desir eftfgect ? or exa

r eaII nt

BisepEB)ly theetaans Sime; 5 e%awaé%e@en%fie t1s clear to the

Qlaﬁ‘ﬂeﬁ'l@eré&‘f' ERSE 31[&?@1'15"61 %o&'a Whiot a‘ﬁ%l rI‘f’T?é a%@ﬂ%t%ﬁﬁlbe
mnistration o a-an YOSt ane coul

ferngilaesd slhu}St}ﬁyoeuheﬁwélB@ge) 1sadudapéd. tFt& eeiafneplte the active

3- al pha- androstanedi ol |asts for approxinmately 3

aredients pre Pé@ffld'@‘d)"@@bW 65418 JRd NG 208t ne 50538 iszdissolved

a St reach t eak cone r
eGP RRRNIT b § 260, 18] der BB DBNE E3PERY GRER LS nowrs
Béfok-é 88xPAr fAVith Dthiek: v@@fﬁtmrﬁstar@téa@nyqfermém the skilled
andr ost anedi ol and of a 5HTla receptor agonist is done

persohangeskwitdondbatscapé oftheoprasenhimveandicances shoul d
coincide, that adm nistration tinmes 5 can differ

bet ween 3- al pha- androst anedi ol and di fferent 5HTla
receptor I St : [ - g

o o o P §er Shother BIAHERT: e Fn AR BROVIASE AREALELE 5-
tha-ardfecisedibl, laemdi T parigbyist @innica depe Htphiosphbdiasterase
the skill ed person that 3-al pha-androstanedi ol and a

Dﬁ%l@@biﬁogtm ¢ha Peepayadion el srpdicanenh iy thedrpatment of

Eé%iuea nCdEeI ayed. For exanple, the active 10
rrgre sare provided with or surrounded by a

coati Nﬁlltl\Mké PhEsIHibRELY 8Fk available. An example of a PDE5 inhibitor
1s vardenafil HCl which is designated chemically as piperazine, 1-[[3-(1,4-
dihydro-5-methyl-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 dioxide, magnesium stearate, hypromellose,
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-1 Hpyrazolo[4,3-d] pyrimidin-5-
yl)-4-ethoxyphenyl]sulfonyl]-4-methylpiperazine citrate. In addition to the
active ingredient, sildenafil citrate, each tablet contains the following

ingredients: microcrystalline cellulose, anhydrous dibasic calcium phosphate,
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after 2 hours. In such a case, the active ingredients
must be taken 2-3 hours before sexual activity. O her

WO 2008@54200s are easily perforned by the skill eBCT/NE2Z®ONS0535

and are within the scope of the present invention. 15
In yet another enbodi nent the anention provi des the
use of 3- al pha-androstanediol; a 5-HT1A agonist and a
type 5 phosphodlesterase (PDE5) inhibitor in the

BESPAFA90 O | AR, el D ERMIR O et s,

fiYauhiuak ldeoxiAe, lﬁ&ﬁﬁ@ ﬁfl@(fetfh RBFDNRI OiBlae #22Quifinum lake. An
vardenafil HOA whi ph IS desi %nat ed chemically as
pihsarexainnele 19 gfyed mtaglalafil which is chemically designated as

o s TR LSRR g 50

ety 12 mmxgwm QTtht‘hle meﬁ@aﬁ)oqntéaotlﬂgn%tthg Qctive
i ngredi éent, vardenafi | , "each tabl'et contains

mgredmmstwddlaflb each ltables epntaanss;be\ﬁolﬁmmg ingkédiedtd:

silicon ?IOXI e, n%_ esi um st ql nel | ose, 25
E)T&SQ%‘PH? e 1Y S PXEHPH ?ﬁ P%Fe yﬁ’éP Op@rif i Oxide,

2k Ol% m@ﬂgh?%ﬁge ag?Lte)Ellnq %t %Hﬁ?[)(ﬁ@‘)é%{m 8 deflulose, sodium

given 1 n si Citrate I's C

tegiyysalfetk, tak, titanium dioxide, and triacetin.

1-[[3 6, 7-di hydro | - net hyl - 7- 0x0- 3-propyl -1 H%}/razol o[

4,3-df 9mqﬁ1‘@¢mof5PDE5 inhibitors is still expanding and other non-limiting

1) - 47 et h
1S S YEERY S OB Y PP g . AWD 12.210
BIK-BaBafd4, UKI%@UQS BRCB5Y903 eBVERRL LTS BNIS- émmvwmzegm
30 ingredients: microcrystalline cellulose, anhydrous

HRb229%34 A MRu62@hdsgbhat 8G6, WO 4260BA05790,5DA-8159, NCX-911 or KS-
/ NL2007/ 05053 r osca di um rmagnesi um

SUSaPELR ChpaPERdpbTrcadonyc apEGe38e. ™ i tan um

di oxi

o 1 e IO SUNAEGELDn A 6 drleBhuedins ape peferably

wlindhistmsatelarlcaabd yudk shghelicd pask effects (1 e. their act1v1t1es) at

yrazino[1l ,2":1, 6]p§r|do[3 4-b]indol e-1, 4-di one,
%‘a@g parige 95 8HRBIHING gppdgpreferably completely overlap. In respect of

12,1 hyd v R
gecfgn’)%qlemn% % o ?gl% %ne({r%lsﬁagnr eg&etlr}]][e pet(aiﬁf%&? I%eans e maximal
irabbgie GOAftahisntherdRt kaMUYahaahedkehl fiotivation. For a PDE5
croscarnel | ose sodi um hydr oxy{)r opyl cel |l ul ose,
intpbonethepeakieffent sxihgemaximal increase in activity of the NANC (non
adrenergic non cholinergic) pathway of the autonomous nervous system and in
respect of a 5-HT1A agonist this means a maximal behavioural disinhibition.

This goal can be reached by using different strategies. One non-limiting

example is provided.

In a preferred embodiment the invention provides the use of 3-
alpha-androstanediol, a 5-HT1A agonist and a PDE5 inhibitor in the
preparation of a medicament for the treatment of sexual dysfunction, wherein
said 3-alpha-androstanediol, said 5-HT1A agonist and said PDES5 inhibitor are

released at essentially the same time.
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| act ose nonohydrate, magnesi um stear at e,
m crocrystalline cellulose, sodium |auryl sulfate,

wo 2008/05420% ani um di oxi de, and triacetin. 10 ThePCyNDENW7/050535

of PDES5-inhibitors is still expanding and ot her
non-limting exanples are: E- 6021, E- 8010, E-4010,
AWD- 12- 217 (zaprinast), AW 12210, UK-343, 664,
UK- 369003, UK-357903, BMs-341400, BMs-223131,

FR226807 R-229934 h- . 1.€ .
e gy 2B B R ) SR B g irren
cbrapbrserd dtNeXE PH/tBO69¢& 1ad antitprieferabBatorhpldtbl overlap. This is

skilled person that the active ingredients are .
phisfined by yeleagm hiha acitedingrpdpnss as gesentidly thresame time. Such

ffect i.e. thei tiviti t L. tl
Boefeih rebietei s et e EBkiyie SR Bbe ey STt Pt ttpbly. the
5&%@@%%(@Hiedt§§:§-‘aﬁﬁlﬁiﬁﬁar@s%gnédi%h,lf&‘f&'m@Ao(fgbﬁﬁ‘seccﬁsoxl’vell as a
the peak effect nmeans the nmaximal increase in

RDEninlohitoo, aredbirmud4iechdvichahehtithey exligake bl wativenngredients
For PDE5 20 jnhjbitor_the peak effect.is. the nmaxi nal
Arerdy swonpdpimgiragiogs I guchanese fhactivs miskpdientsean be
3 ' u yst _
SO EE LN RA ke O DA Y5

aRdrowhnddibh\d BUHEL A digohidtii weldas a PDES gddbiteaardormulated
reached by using different strategies. One

plaeh thati themytivexagpedionss provalgesed giter approsiapéelyelghour. In
emhodi ment, the..i nvention . provides the use of, 33
R ARG LG B e B8 PB s Phszghours before
ORI DideeivityD It RecleF BPEHALIORI HerSorrEEh MBI RIridfisns to the
treatment of sexual dysfunction, wherein said _
8dmipisaratiar oxt powsdblel depeadinSorTha uagd doignubattbrsef the active
PDESdi nhibitor are 30 released at essentially the
Warediqnid. WO 2008/ 054215 PCT/ NL2007/ 050535 9 Agai n,

it is clear that the effects (i.e. the activities) of

the different conponents at |east partly overlap and

pr ef er abRyferongd kéwliy tovexhalpdysthhstioms indhtled nede yd/or female
rel easing the active ingredients at essentially the
dusfunetigp. Referpnce to male sexual dysfunction includes inhibited sexual
desire (ISD), erectile dysfunction (ED) and premature ejaculation (PE).
Reference to female sexual dysfunction includes Hypoactive Sexual Desire
Disorder (HSDD), Female Sexual Arousal Disorder (FSAD) and Female
Orgasmic Disorder (FOD).

The embodiments referring to a 5-HT1A agonist are preferably used
to treat female sexual dysfunction, i.e. to improve subjective sexual arousal
(female sexual arousal disorder) and is especially effective in women suffering
from female sexual arousal disorder, by disinhibiting the brain's inhibition of
sexual behaviour.

For the present invention the routes of administration of choice are
those which are the least invasive (for example oral, buco-mucosal or
intranasal). Motivation for sexual behaviour should not be negatively

influenced by invasive routes of administration.
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a rel ease pattern can be obtained by using different
strategies. Preferably, the 5 active ingredients,

w@2@Bphaiandr ost anedi ol , a 5- HT1A agoni st as wWedT/NER®0&/050535

PDE5 i nhibitor, are formul ated such that they rel ease
their active ingredients dir:ﬁ}ly upon
admnistration. In such a case all active ingredients
can be adm nistrated/taken at the same tinme. In yet
anot her exanpl e, 3-al pha- androstanediol, a 5-HT1A
agoni st as well as a PDE5 inhibitor are fornmul ated 10

such t haTht hge agtdegeribbd hedéianhsyalterhatiwabebe &drinilated as:
approxi mately 1 hour. In such a case the active

(ihgradoharmrslrastenedia mrahp Polilfatagopist-for wea i apapthad for

Fc,ex al acti;{itg&lﬁlg is clear to the skilled person

HEH AT gy A i°aff'offS to the administration are
posshblie:-daaendhnedien 4 herpsedsbRisiuhatd POEY-idki®itor for use in a
active ingredients. 15 Reference herein to sexual

theshod €tii oeatinglsedesl dpsfenatidhor femal e dysfuncti on.

Ref erence to mal e sexual dysfunction includes

i nhi bited sexual desire (1SD), erectile dysfunction

(ED) and j ' P : i i
Formal o Soid i Er EhBEULALh O e uBR Kb FREE b of 8-alpha

pedrdstarédibl snd des- HHEDRonise (@l ofdanally Alsous BIDES5 inhibitor) in
Di sorder (FSAD) and Female Orgasm c Disorder (FOD).
threpesisgativart ¢ mefmament fos the sreqtmrd b hemalepexual

ref er abl yruse to treat feml exua sfunct.ion, .
PGB 3FEeubilek o flrst ELR TR RL P TR E Drovictes use
SEXLAbh AL tafbaR dad)a BT S 288RREI(&hA YpeibhanYials a PDES
in wonen suffering 25 from fenal e sexual arousal
tilsbitderin the pliepanatibn of agnedieabreanitdbs thaehicbitmienn obmale sexual
aexfual .behavi our. For the present invention the routes

YSIg A st rati on of choice are those which are the
| east invasive (for exanple oral, buco-nucosal or
intranasal ). Motivation for sexual behaviour shoul d
not be nEhatinvaltyord8ldonfrouatesedphyrmnvasiosd coatfossti@i
adm ni stration. WD 2008/ 054215 PCT/ NL2007/ 050535
comprising 3-alpha-androstanediol.

3-alpha-androstanediol is preferably provided in the form of a
sublingual formulation, for example a sublingual formulation comprising
cyclodextrins as carrier. Another example of a suitable route of administration
1s buco-mucosally or intranasally, which can also be performed with the use of
a cyclodextrin formulation or other usual excipients, diluents and the like. In a
preferred embodiment, the pharmaceutical is designed for sublingual
administration, for example said composition comprises cyclodextrin such as
hydroxypropyl-beta cyclodextrin. A typical non/limiting example of a prepared
3-alpha-androstanediol sample (for 0.1-0.5 mg of 3-alpha-androstanediol)
consists of 0.1-0.5 mg 3-alpha-androstanediol, 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.
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10 The use as described herein may alternatively be
formul ated as: (i) 3-al pha-androstanediol and a

wh20d8as2ay0ni st for use in a nmethod for treatP@ONL2007/050535

sexual dysfunction; or 5 (ii) 3-al pha-androstanediol,
a 5-HTla agoni st and a PDE5- |gf ibitor for use in a

nmet hod for treating sexual nction. In a preferred
enbodi ment, the invention prOV|des use of 3-al pha-

andr ost ag‘;@i? %ﬁxg&th% %nlfﬂrfo]dfi‘g%%?”ﬂhset1n9%ﬂﬁo§ip;gj89{gfe'sg§’

also a P fepara

ﬁﬁﬁf&aH@IﬁcélQbMﬂlﬁlﬁéﬁa@Iﬁ@Bﬁlmé 3f£ﬁhh%rfoﬁk§st®|nedlol and a 5-HT1a
dysfunction. In yet another preferred enbodi nent, the

hgomiat.i e ph@mmae@t@@é CoBPOBLEND hamaKdiRS & AnHJi 16| agawdst may

a 5-HT t
Py Bl QG ebeRighf P BBV PR BYHR1R BaPuiiRRed; Afsoy jtmay vary
i sééémmthocfherrﬁé@m SK HiRd pat:béﬁf HAA e rpreﬂéaﬁnﬁdetermmed by a
i nvention al so provides a pharmaceutical corposition

pbpgiciasi.ng 3- al pha- andr ost anedi o

3-al pha- ndros iol is pref abl provided in the
for m of ' 2dyB qfﬁ@(ﬂgmbpépﬁﬁpat Ssﬁm%frw%% %@S& pharmaceutical

Car kbéi%ﬁ' %%ﬂﬁihg rr{}i f 'o &f&s‘tgﬂe QM&' Oﬁlﬁ‘f];a{ RSo@8t, wherein

a swta e route

edlich doinspasatibRis deSighud 0o fuleasakhid Balpid-hadasabhhydiol and said 5-
whi ch can al so be perforned with the use of a. o
Eylliaoazonipt at essentiadlyl e ssymetinee. Thmha@mmm@ﬂ@omposmon

B%%ﬁﬁ_;atggiﬁ%%gaﬁuc hléig %1:?21&&?% roggﬁ#({(ﬁgluaarﬁﬁ) gdél ﬁeinla agomst are

A ah i Bidisddt R ,uﬂogracﬁﬁﬁ{r@mti%@l ¢ SRS I- P LGOI oEeSnediol
cycl odextrin such as 25 hydroxypropyl -beta

eydlaogdkt Ta agomist ppe celleasmhaftemtqen@lamnwret Qﬁtuale has passed
par ed - al pha-andr,ost anedi l.e :0.5
Bi® BRS Rl i ERGTaa: ARBonadr g thReracarbrlsion ¢f Gierigro
§¥? ﬂgﬁgndrostanedlol 5 ny hydroxypropyl
acycl odextrines (carrier), 5 ng ethanol, and 5 ni
wat er, bl yetaghothler telhebodameuing theoinviehesa mobiteancpbarmaceutical
m ght be hi gher or |ower.
composition comprising 3-alpha-androstanediol, a 5-HT1A agonist and a PDE5
inhibitor. The pharmaceutical composition comprising a PDE5-inhibitor
preferably 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. An advantage of
using at least three different active ingredients is that the individual used
amounts may be decreased if compared to a treatment based on two active
ingredients.

In a preferred embodiment, the invention provides a pharmaceutical
composition comprising 3-alpha-androstanediol, a 5-HT1A agonist and a PDE5
inhibitor, wherein said composition is designed to release said 3-alpha-
androstanediol, said 5-HT1A agonist and said PDES5 inhibitor at essentially

the same time. Ingredients may be formulated in (for example

direct/immediate or delayed) such that the active ingredients can be taken at
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WD 2008/ 054215 PCT/ NL2007/ 050535 11 In yet another
enbodi nent, the invention provides a pharnaceutica

W@ e0up0s42t3 on conpri si ng 3-al pha- andr ost anedi ol PEIML2007/050535

5-HTla agoni st. The pharnaceuti cal conposition
conprising a 5-HTla agoni st vary in doses
dependent on the type of 5-HT1d& agoni st used. Also, it
rray vary 5 in doses with the weight of the patient and
f r
pr 25 %El? ggﬁ@%oﬂﬂ dlg&{c% s’Hc@h&i s19f¥1t A ?%%ﬁﬁ?l%%’]t&qe Shehce of forgetting or
phed1 R Reh la@adctlmmi@%dlbhan cormr i sing
3- al pha- andr ost anedi ol and a 5-HTla agoni st, wherein
sai d conpo&he |a@ﬁve sn@@asin@ﬁéc{fqroewn@l@s?eahf&ladandrostanedlol and/or

andro 10 HTla agoni st at
3SR ARONRE ARRECP PR b o) st Te B8R i b buitable
ﬁﬁﬁp%%'ch'd%rﬁn &@rropﬁl &%ﬂo%@%a&%ﬁbé hatlti-particulates, gels, films,
3- al pha- andr ost anedi ol and a HT1a agoni st are

scdhe]@ﬂe@r(sduspenﬁbyg; andanagdmnprmer(hﬂm@rtsmn(kmméxmbuamts and/or
g %%g ndr sIanedloI a_ 5-HTla a nls are
(4] 2l ety A icgpts p %é%%agents Also

gfffgre %(ﬁf&?&seofzremﬁégeﬁ%\%t%@isscaﬁe@gQgﬁlt%&‘ %d%ﬁ Hs&dect elease or

or nu atlon of t redi anot h
dalhgdidrelaset he i nvention prOV|des a pharnaceutlca
conmposi tion conprising 3-al pha-androstanediol, a
5- HT1A agoni st and a PDE5 inhibitor. The

orat ool SRBRRL] bPRERMBLLR] A Rl Pl st
PHrtYpcsieRafd And 9Eef5rz§'l§1y?e%rﬂ1ﬂ@?él$fcbidﬂ@é‘ dhatin@stiod BBeferably
ng sildenafil (or 20 vardena

ah@aﬂaﬁuk¥1n@ﬂU@bﬂpaaawbéhdaﬁagegﬂmauonHEhemﬁbmathelnvenuOn

PDE5- i nhj bi t advant.age of usin | east .t hree
crerd e RIL ot Gl BHEGS & lenst OFpEDARRGP UG composition

risf{PYnt E %%%d?@sﬁ%%ﬁﬁﬂ%%@l 461590P @%ni)gsﬁlorr]l Cé)mprlsmg a

tre t men n two active 1ngredient
prieTen mgdnmtrbwﬂermmsauﬂ ket furdiesit d:ampnses/mismu(mons n respect to

har maceuti cal composition_conprisin
R prRanisheates ahealeompesyiems Angigs mn%h%@nbomt the

invention also provides a kit of parts comprising at least one pharmaceutical
composition comprising 3-alpha-androstanediol, at least one composition
comprising a 5-HT1A agonist and at least one composition comprising a PDE5
inhibitor, wherein said kit further comprises instructions in respect to the

administration of said compositions.

The invention also provides a kit of parts comprising a
pharmaceutical composition as herein described, i.e. a pharmaceutical
composition comprising 3-alpha-androstanediol and a 5-HT1A agonist and
optionally a PDES5 inhibitor.

In order to further enhance the effects of the kit of parts of the
invention said kit may further comprise means for cognitive interventions and

stimulation. Such information may be present on any data carrier (paper, CD,



10

15

i nhibitor, wherein said conposition is designed to
rel ease sai d 3-al pha androstanedi ol, said 5-HT1A

wagmrios21and sai d PDES inhibitor at essenti al | pCT/Nh®07/050535

same tinme. Ingredients nay be fornmulated in (for

exanpl e 30 direct/imed ate or, del ayed) such that the

active ingredients can be tak at WD 2008/ 054215

PCT/ NL2007/ 050535 12 the sane tine and hence such a

| e c f, t - -
P2} AL T TR BASE 0% SHAEP 18T AL ISR a et ity
tegeadd €nt the h@rposs afphil dodlitiha santilasiban8dhrtiaesitas
a 5-HT1A agoni st and/or a PDE5 inhibitor) may be .
pr@semi torpreRgnseAldaEBltEv e ghmulsieel larinatidresthgomseously e.g.
ts capsules mul ti-particulates, gels, filns,

§€? %@ ‘'or suspensions and nmay conprise diluents
and/ or excipients and/or binders and/or disintegrants
and/ or lubricants and/or col ouring agents. Also
differ enThkihmdsinodesceilbedsaerrﬂzinaéDns of actibeirgyetiets may further
uch as dir ase del ayed release 10 Because
HECETERRS y ﬁ’@r(ﬁu‘f‘ LATURR 11RFE F‘Wé?edl ents mnust

t | t f
g e B AT o

fenpaleusifferingg Aont seting Baflmitid By ipedvidhieseidoneale blh&male
invention_ also provides a kit ofiggrts conpri si ng

Pedse conbipnaeee autaltestive eiposit ¢ ahﬁl&:@ﬁémsﬁm@dml and a 5-

ha- andr ost a st _Qne conposition
%Qﬁﬁf?%?%ﬁgéané-Pﬁﬁ%ggﬁégggﬁ$lﬁﬁﬁ?@9§-said kit further
conprises instructions in respect to the
adm ni stration of said conpositions. In yet another
enbodi nent, the invention also provides a kit of
parts conprising at | east one pharnmaceutica
conposition conprising 3- alpha andr ost anedi ol , at
| east ongy, G oRPAREdd Q1132 el 1ﬁgmaresd('${53r}binaﬂ%nfo§ﬁ)wmg, non-
and at | east one conposition conprising a
Linfitibigtexamplieer ein said kit further conprises
instructions in respect to the admnistration of said
conposi ti ons.
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The invention also provides a kit of parts conprising
a 25 pharmaceutical conposition as herein described,

wo 2@s/0542phar maceuti cal  conposition conpri si NgPCT/NL2007/050535

3- al pha- andr ost anedi ol and a 5 HT1A agoni st and
optionally a PDE5 inhibitor. 1 order to further
enhance the effects of the kit 4of parts of the
invention said kit may further conprise neans for

cogni tive interventionsgandin3@ndii g}#@tl on. Such

informati on may be present on any a carrier (paper,
CD, WD 2008/ 054215 PCT/ NL2007/ 050535 13 DVD), passive

Pttt hirgtohpsangoseRordiokapd Tetnooar i 45D
E‘Pﬂ&ic%/ o\f%oﬁghﬁé'(ll kAR stPAEh ofrgsalyhl i dreéﬂn%ﬂfcﬁdaﬂtpa 5-HT1A

present said cognitive stinulator or mat

sedepoisagatist yflesigoxawudl ViiAal kesponsdhe ehﬁji@flhn excerpts in
described conbinations of active ingredients may
FemeaeitlhESE:conpani ed by other suitable active

i ngredients. The invention further provides a nethod

for treating a nale or a fenale suffering from sexual

oy sfdoimlé-BNnky r#k @B} A8isaédl plideBo @bnfieMBH @roskOowirtdesign, a
a conbi nation of an effective amunt of

8raalpial Gronost enddfeohalerrgxaabdyfuactigonFeD) (valdldrecelve
optionally_a.PDE5 inhibit 5 The i entlon

kbl a1 ned” PRNBTEndapsRpe vl (hd el Rontisrign. (f me °°
it ng; examph esndRi20082393 15 PN 2007/ 050535
14 Experinental part Experinent

3- al pha-anflessbanedi ohg)aridné | esi noxan in FSD Efficacy
of conbi ned adm ni strati on of 3-al pha-androstanedi ol
and a 5-4HTRI&CEBO receptor agoni st -flesinoxan- on VPA

bR 4 SEPLRE kBeRhRlc hhydn excerpts in

The vaginal pulse amplitude will be measured in response to neutral and
erotic film excerpts, directly after drug administration, and 1 hour after drug
administration. The four experimental days will be separated by (at least) a
three-day period. On all drug administrations, subjects will receive one capsule
consisting of either flesinoxan or placebo, and one liquid formulation with
either 3-alpha-androstanediol or placebo. Both capsule and liquid formulation
will be taken at the same time, one hour prior to testing. The effect of
sublingual 3-alpha-androstanediol and flesinoxan will overlap due to their

similar time lag (0-1 hour).

Experiment 2 3-alpha-androstanediol, flesinoxan and sildenafil in FSD
Efficacy of combined administration of 3-alpha-androstanediol, a 5-HT1A
receptor agonist —flesinoxan- and a PDE5 inhibitor —sildenafil- on VPA in

response to erotic film excerpts in women with FSD
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wonen with FSD In a doubl e-blind, randomy assigned
pl acebo control |l ed cross-over design, a group of 16

wowovsns42ii h femal e sexual dysfunction (FSD) w PET/NL2007/050535

receive 10 1. 3-al pha-androstanediol (0.1 ng) and
flesinoxan (1 ng) 2. 3- alphadﬁpdrostanediol (0.1 no)
al one 3. flesinoxan (1 ng) alorfe 4. placebo on 4
separate experinmental days. 15 The vagi nal pul se

ﬂ{'B' dotul’f)?g anldl rgr?d{@ﬁf‘% C(!ECF yfag:?—:pg ?813?118gea %%srs%ve%%sign, a

erotic fil'mexcer

BEUU Y1651 6 &londh waﬂdfelnﬁ@wexaﬁt &y sfiihdeion a8SID)iveillY AceDie.
The four experinental days will be separated by (at

| east) 4&- Swdplea@@ﬁr@ﬁﬁmdmlm 1lang) andélesmoxan (1 mg) and
adn1n|strat S iBJ q}s will receive one capsule 20
consi st ng H{ P$esi noxan or pl acebo, and one

liquid for % Bﬁl‘ié %d%staneaiotl fa@q Az RhRA TR (qnﬁg?
or pl acebo. capsule and liqurd formulation wl|l

be taker. aﬂe$hexsamhmgbHBdsﬂdenhﬁb(Ubngbr to testing.
The effect of subl.i ngual ha- an rost anedi ol and
f I esi nodan3wiPha-grdre anad@ %ﬁtlﬁg 1 AoNg i [ar time |ag

0-1 ho 3- al pha- andr ost anedi ol ,
§Ie3|no¥£% e5303|¥§eﬁggﬁﬁoﬁ% FSDp Effi cacy of conblned
adm ni stg. aplaeBbef 3-al pha-androst anedi ol , a 5-HT1A
receptor agoni st -flesinoxan- and a PDE5 i nhibitor
0B geprifite experiypatphdayssponse to erotic film
excerpts in wonen with FSD 30 WD 2008/ 054215
PCT/ NL2007/ 050535 15 In a doubl e-blind, randomy

Tﬁélvﬁ%ﬁ%lgﬁlﬂgé henanidealilEBe e{RSET &Y 81X ré§ondB to deutral and
group of wonen with femal e sexual dysfunction (FSD)

ardtic filkg ekgerpts, directly after drug administration, and 1 hour after drug
administration. The six experimental days will be separated by (at least) a
three-day period. On all drug administrations, subjects will receive one capsule
consisting of either flesinoxan, or sildenafil, or sildenafil and flesinoxan or a
placebo, and one liquid formulation with either 3-alpha-androstanediol or
placebo. Both capsule and liquid formulation will be taken at the same time,
one hour prior to testing. The effect of sublingual 3-alpha-androstanediol and
flesinoxan will overlap due to their similar time lag (0-1 hour) and will overlap

with high sildenafil serum concentrations (Tmax of sildenafil 30-120 min; T1/2

= 3.5 hours).

During the experimental sessions of experiments 1-2, the subject must insert a
tampon-shaped vaginal probe (a photoplethysmograph) in order to measure
the VPA. 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 (5 minutes) film

fragments 1s shown. The vaginal probe will then be removed. After 4 hours
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1. 3-al pha-androstanediol (0.1 ng) and flesinoxan (1
mg) and sildenafil (10 ng) 5 2.

w@2@Bphaiandr ost anedi ol (0.1 ng) and fl esi noxaPCT/NLI®Y/050535

3. flesinoxan (1ng) and sildenafil (10 ng) 4.

3- al pha-androstanediol (0.1 al one 5. fl esinoxan
(1 ng) alone 6. placebo 10 on separ at e experi nent al
days. The vaginal pulse anplitude will be neasured in
£
éﬁc?tg‘%?%g?x?ggé‘%{ ﬁlenz%g]?ﬁllnigé ?Ar I%lﬂ%@kSé&&&ﬁ%%l}le 5 mmutes)

gha @rotﬁ@lrﬁ Rlistt@) ifm frhgendity. Blopa progdiiral (sdpi® zmd L‘tandmg),
be separated by (at Ieast{) a 15 three-day period. On
heartarage wedninatonrente.onsd bedbfempsraiiurg witlded mensiesed

h con. i sting of e hher fl esi noxan, or
@?]‘I%&ilg Quf o %P e§PF§ ed]‘tia:l %% f1esinoxan or a
pl ace®ppe 2PErigtia thi gék!s‘ijoﬂ %me%ﬂe@éﬂé’ﬁ Bﬂ aes!cffélﬁ{mg visit. In this

3- al pha-androst anedi ol or placebo. Both capsul e and
birgenthd vistddtjedn ane lihtareiavakbandexahensdbg & rasedent of the

ne hour prior to.test . The effe of suhbl i ngual
ewﬁﬁaen&rvé rgé@@s?féa@bp% Ky 2]g°$91€%1r %@w&ﬁe §@ Piia%wé? ifgip F'SD and
i
B BefeRutiflligRillly B JeliF et ficlBnbo Sle DY R asked to fill out
éHm&ti@ﬁnéirbﬂﬁlh’if'éhlawS&Z@alnFﬁnctTdni Index @ASFHo8ubjects will be

During_the experinental sessions of experinents 1-2,
sereenebieexclydsprpgananey or bomst é@rqsbngsmqs@al yeg¢thens, major

ot B Bl R IRALARNA e krRly B8R0kl
fILAGEBby uh@kb@m&a Byn fecobodlbd1Uoen 916 0t tisC Wdibht, glelght blood

fragment. After these basellne neasurenents,
pUissece $supive einvestending) wiblebd measneeti. dSuidgevascular condition

copgbi natj ons ri.bed,. above, W n di cation
Sl brdes ek By eRareb R ey thnanen Bl Bors

m nutes) film30 fragnents is shown. The vaglnal pr obe
wll then be renpved. After 4 hours WO 2008/ 054215
PCT/ NL2007/ 050535 16

Experiment 3 3-alpha-androstanediol and flesinoxan in MSD

efficacy of combined administration of 3-alpha-androstanediol and a 5-HT1A
receptor agonist —flesinoxan- on male sexual function in response to erotic film

excerpts in men with MSD

In a double-blind, randomly assigned placebo controlled cross-over design, a
group of 16 men with male sexual dysfunction (MSD) will receive

1. 3-alpha-androstanediol (0.5 mg) and flesinoxan (1 mg)

2. 3-alpha-androstanediol (0.5 mg) alone

3. flesinoxan (1 mg) alone

4, placebo

on 4 separate experimental days.
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30

anot her VPA neasurenent will be made in response to
neutral (5 mnutes) and erotic (5 mnutes) film

wo eagoents. Bl ood pressure (supine and standi nBQT/NL2007/050535

heart rate, respiration rate, and body tenperature
will be nonitored throughout op t he experi nent al

days. 5 The experinental sessi w Il be preceded by a
screening visit. In this screening visit subjects are

00 SR B0 IR ol B LR 1 Doonge o g
ghagnese fil @r adcBbvizngd] stindetiehniVisa )| dadebtll idfyerf dfug
study participation. Subjects will be asked to fil

admingtepfesticowhhiheur aftes dregadmBastiatiorudberdn olhersd by

FSFI
bleaghismstopt b iatictve SirngaBThGTE ol difertSimevs- ELD)
2R %Et@é]éﬂhﬁn%rhﬁ"e&ﬁw R ARG M YR foHF @%b@ﬁh?&tal days will
maj or gynaecol ogical illnesses or unexpl ai ned
by sepaoitegibyaht bemsp) authr@a d¥¢ipghivd. Oai gjhtdrupladodnistrations,
pressure

%?JSFT&\/‘%’\QﬁEﬁC&weg%ﬁ?ﬁ?gft‘lPs ) g%\xqwtlag qf@é@@ﬁ%??ﬁ%%@ or placebo, and
f
gﬁgg pg'a@d Sl @i dv&ﬁlr&tﬁ%n?@ %@angggﬁo%tﬁéigép&; @H%%o 3Both

ha- andr ost anedi o I cac

edpsdsianddépadtbmsldtadén enllde t3kehphiachandnos tiane dnel hour prior
and a 5-HT1A receptor agonist -flesinoxan- on nale

%W&lﬂgf dietaltst of S\dbhpgmleSﬁ@leﬁr @pd@oﬁanﬁ@wbﬁ@érfbissnoxan will
bl dom
ulalER i P sHER Al AP Fache B, "osron. a

group of 16 nen with nale sexual dysfuncti on ( MSD)
will receive 1. 3-al pha-androstanediol (0.5 ng) and
Pubgictowatrh ¢ 111$tg)ry o en@eaiptlag@nt mesiralogiiadlor (p@yshnat@lc illness

a e 25 3. xa c bo on

uRF st e maniard bipd Hegsooerod heimASley 8wt be
5%%%8%5%&5§ﬁt8 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.

Experiment 4 3-alpha-androstanediol, flesinoxan and sildenafil in
MSD

Efficacy of combined administration of 3-alpha-androstanediol, a 5-HT1A

receptor agonist —flesinoxan- and a PDE5 inhibitor —sildenafil- on male sexual

function in response to erotic film excerpts in men with MSD

In a double-blind, randomly assigned placebo controlled cross-over design, a

group of 16 men with male sexual dysfunction (MSD) will receive

1. 3-alpha-androstanediol (0.5 mg) and flesinoxan (1 mg) and
sildenafil (10 mg)
2. 3-alpha-androstanediol (0.5 mg) and flesinoxan (1 mg)
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17 The penile tunescence and rigidity will be measured
in response to neutral and erotic film audi ovi sual

waiosnsati on (VSTR), directly after drug PCT/NL2007/050535

adm ni stration, and 1 hour after drug adm nistration,
directly followed by neasurengnt of vibrotactile
stinmul ation ejaculatory | aten time (VIS-ELT) 5 and
postej acul atory erectile refractory tinme. The four
experi t . AL (at least) a
three-ggg %é%ﬁg%éng%&gPngfﬁgﬁgéﬁgﬁﬁgpﬁgtions,

subj ect st WBldlph£eeidvestanedAps.sl @grahsiest i ng of either
fl esi noxan or placebo, and one |liquid fornulation
with ei thetflegnakpnail arglradepanedi ol or pl acebo. Both
capsuleégnd Iiguid formulation will be taken at the
sane ti ,p%WS %our prior 10 to testing. The effect of

sH dpavale SkirpaneNd{R%t anedi ol and fl esinoxan will
overlap due to their simlar time lag (0-1 hour).

Subj ects with a history of endocri nol ogi cal,
neur ol ogi cal or psychiatric illness and/or treatnent.

Bhandalild taneaderitemhd trigidafdvilEp@thaedyed 85 k&spbnisk th@eutral
15 perforned. Participants are r%&ui red not to use

ahd gielic slmpyydnvsenl vemitlagen Vivd Tov drieagysétesrdrugnd

.d f ' [ Dur | : 1.od qf
it P, P RB0E RGP ruadte biPEREER. Tiepdy follpped by
%ﬁsﬁk&ﬁ@n@ﬂﬂ&%&@d&%ﬁé SimlhEBhNgxaN 2804 15%&%%&%@' (VI'B-ELT)

MBD Efficacy of conbined adm nistration o
8ndlpphtejandatstyasrediit refeadboyTiAe. Theepk @xpagomghl days will be
-flesi nﬁ;ag- flnd a PDE5 | nhi bi.tgr -siL enafil- on male
saarated pyet tegat y thiegpbnseeniod PBledryg pflmiristtons,

. . . | . r . .
L0PER ! R G5 L 1 PRURLECL gBa, or sidenal, o
gill @eiia ff arldbflaEin onh h br neplacelex uald sysfigart feemy(IVEbh with either 3-

wi Il receive 1. 3-al pha-androstanediol (0.5 ng) and. )
flndei-apskeastanedig) omﬁicebw Bethatansule anddiquad formulation will be
BagLphenandrostancdiol (0, & o). 00 () o8 AGHAY o LuMBhgual 5
alpha-androstanediol and flesinoxan will overlap due to their similar time lag
(0-1 hour) and will overlap with high sildenafil serum concentrations (Tmax of

sildenafil 30-120 min; T1/2 = 3.5 hours).

Experiments 3-4 will be preceded by a screening visit. In this screening visit
subjects are interviewed and examined by a resident of the department of
gynaecology of Flevo Hospital, Almere to diagnose for MSD and to determine
eligibility for study participation. Subjects will be asked to fill out a
questionnaire; the international index of erectile function questionnaire (IIEF).
Weight, height, blood pressure (supine and standing) will be measured.
Cardiovascular condition will be tested and ECG checked for significant
abnormalities. Participants are required not to use alcohol or psychoactive

drugs the evening before and the day of experimentation.
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18 3. flesinoxan (1ng) and sildenafil (10 ng) 4.
3-al pha-androstanediol (0.5 ng) alone 5. flesinoxan

w@ 100834283 one 6. placebo 5 on 6 separate experP@BENLZI07/050535

days. The penile tunmescence and rigidity will be
measured in response to neutrall9 and erotic film
audi ovi sual stimulation (VSTR)," directly after drug
adm nistration, and 1 hour after drug adm ni stration,
directly foll owed by 10 neasurenment of vibrotactile

tinulation. g aculatory cy time (VIS-ELT) and
E&‘é}eéfjl%’c% a ?r‘vné?g‘&}‘?‘r%l lfgﬁpact ory time. The six
BXREIdyBERbA biad B dihistbetios 8PBIARY- MMirbaarlc8@il » FDES
three-day period. On all drug adm ni strati ons,
slipgot sndidrd a bdd il kereoeietot aygouis onofesideisagual fugictivar
fl esi noxan, or sildenafil, or sildenafil and
fl esi noxan or a placebo, and one liquid formul ation
The et DA R Al RRP AT AAAR AhaRiich SRERAN Ak
fagimokhnealoaB@rhiawonihetiohs, drefdmalg. sekbel béfigeibupin rats, will
subl i ngual 3- _al pha-androstanedi ol and fl esi noxan wi | | )
be envespleabed topacHasallys ipwpeentive bahgvagur (soligithud; spcighdnteraction

Vo, PP 0000 b1 USRS ESSERERUA BB scored
ForRepeABaLS tBret Néurs dfeerin@Seieta iy phaceed @RNV1IE a/éisligiée sexually

In this screening visit subjects are interviewed an
extavé nede bgt.a resi dent of the departnent of

DL O B 4G B TP 0085 B
gﬁarc‘ébg LBALLABd c?ﬁ@%ﬁie‘éﬁ%ﬂ, 09167 P eYof Q% fhiehlth E"%eﬂla%ﬁr active
the interna e

uestionnaire; I'onal “i ndex of erecti
fdualttfeonnlquett Bothdemeald hh&EmRale Pdés ghill beandtidubllpdused for
%essure (supi ne and, st andi nilgg w || be_ neasured,
B

P aYeSRAFELNTAC [OSHUITEBIlaM pf tosEnge Slledrugsprttgacebo shall be
GBSl Py A s PRI 55 HERGLd Gt fove

established based on literature. Individual rats shall be subjected to no more

than two treatments, separated by one week.

Experiment 6 Animal model MSD
Efficacy of combined administration of 3-alpha-androstanediol, a PDE5

inhibitor and/or a 5-HT1A receptor agonist on male sexual function

The effect of administration of 3-alpha-androstanediol, sildenafil and
flesinoxan, alone or in combinations, on male sexual behaviour in rats, will be
investigated. Specifically, mount latency, mount frequency, intromission
latency, intomission frequency, ejaculation latency and post-ejaculatory
interval of male rats shall be scored for a period of three hours after injection

and placement with a single sexually active female rat.



drugs the evening before and the day of

experinentati on. WO 2008/ 054215 PCT/ NL2007/ 050535 19
waxpenssrent 5 Ani mal nodel FSD Efficacy of conbtTan2007/050535

adm ni stration of 3-al pha-androstanedi ol, a PDE5

i nhibitor and/or a 5-HT1A rec%ﬂ}or agoni st on femal e

sexual function. 5 The effect®of adm nistration of

3- al pha- andr ost anedi ol , sildenafil and fl esinoxan,

P05 SO BEE) 00000, L S MM

PoreeeIied ¥eoshaRayidesign( 9ald gidup\e 35hehRhy] fx@adgtd@Ve adult
time, sniffing) and receptive behaviour (lordosis) of
e rats: Foshdhmiale pad galearnts shaldbeanderifudllpthouseeddor two
hours after {njeectiqn, an | acenmpnt, wi th i ngl e
SeehEpfit e bPUaBad Bl RaREE R Duten hollaPpb faha be
GAREHGEEEDJ BY & sPhd18Gn trpRERFhYA1aR R BRRd DrRkakRBS are to be
control |l ed cross-over design, on a group of 32

bgtabtikiied bexedbh fitardtuve. Irabividuaf eatd shalhbe suBmrcted to no more
female and nale rats SQ%LI be individually housed for
han o kERAEISIt grenagatatehy opg iVY%eh{) day of testing.

Al'l drugs and placebo shall be admnistered by a

single intraperitoneal injection. Drug doses are to be
establ i shed based on literature. |ndividual rats shal

be subjected to no nore than two treatnents,

separated by one week. 20 Experinent 6 Ani mal node

MSD Ef ficacy of conbi ned adm ni stration of

3-al pha-androstanediol, a PDE5 inhibitor and/or a

5- HT1A receptor agoni st on nale sexual function The
effect of adm nistration of 3-al pha-androstanedi ol,
sildenafil and 25 fl esinoxan, alone or in

conbi nati ons, on mal e sexual behaviour in rats, wll

be investigated. Specifically, nmount |atency, nount
frequency, introm ssion |atency, intom ssion

frequency, ejaculation |atency and post-ejacul atory
interval of nmale rats shall be scored for a period of
three hours after injection
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and placenment with a single sexually active femal e
rat. WD 2008/ 054215 PCT/ NL2007/ 050535 20 The

wexpenssrent shall be conducted in a blind, raneomNK2007/050535

assi gned placebo controlled cross-over design, on a
group of 32 healthy, sexually active adult male rats.
Both femal e and mal e rats shal1” be individually housed
for two weeks prior to their (first) day of testing.
Al'l drugs and placebo shall be 5 adm nistered by a
single intraperitoneal injection. Drug doses are to be
est abRiefaeenbesed on |iterature. |ndividual rats shal
be subjected to no nore than two treatnents,
separated by one week. WD 2008/ 054215

TSR, A2 LS S, SO o 1

Uni t ed/nSteal S&itePrvedleneeand brpdRehrcl data, 1898, 280989.p. 537-44.
281(6%:9[&8. 537-44. 2. Reddy, D.S., et al., A
h Br
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879-85. 10 3. Jin, Y. and T.M Penning, Steroid

5al phStereitle: 28965 7803) 3 EEJW9a85hydr oxyst er oi d

ehyd ase e en_net abol i
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Unconqustﬁg ster St er oi ds &992 57(7):
419 oYU PETT RESEB DB GsEs s adine gas

chromatography/ mass spectrometry profiling of plasma steroids: Part 1,

Unconjugated steroids. Steroids, 1992. 57(7): p. 319-24.
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1. Use of 3-al pha-androstanediol in the preparation of
a nedicanent for the treatnent of sexual dysfunction.

w@2008le205 3- al pha- andr ost anedi ol and a 5- HT1APEDND2®YI/050535

in the preparation of a nedicanment for the treatnent
of sexual dysfunction. 5 3. Uﬁgaaccording to claim 2,
wherei n sai d 3-al pha-androsta iol and said 5-HT1A
agoni st are rel eased at essentially the sanme tine. 4.
Use according to claim2 or 3, further conprising a
type 5 phosphodi esterase (PDE5) inhibitor. 5. Use
according to claim4, wherei@lfad

3- al pha-androstanediol, said 10 PDE5 inhibitor and
sai d 5 HT1A agoni st are released at essentially t he

3220 pha. Ol RBAT oot TR G bk i OF & ril amen

ﬁﬁ%@%&éé&ﬂe&%e‘x%‘aﬂay&@c%ﬁ androstanediol and a
5- HT1A agoni st. . A pharnaceutical conposition

dccordi nfse of Bkaiphahndmbetraelemdalrdi a Gekdd\ agounsu m the
desi gned t r el gase salfd 3- al pha- androzst aned and
35‘?12?@“0 Hiagpend; °§§§%ﬁ¥‘?3§me§“t ée§‘éﬂle 3['9! factign.

g phar ma@gb'ta &ﬁldlﬁ %’91’%1' %Egﬁ&%?ﬁ@h@?: aqgféé-%él@ristghedml and

further conprl I brtor

phiialr FEdEUN acgaimmmléa@ﬂ f@caeentinly tthe Ghaidnithe.
mhereln said conposition is de5|%ned to rel ease said
4- al pha- Hﬁara@gqralm@gjt@ﬁlal@az 6r PDEFthen peIBPEISINSAdYBAP

ni st sent: IIy the sane tine. 11. A kit
BPO?}%}({@&%S%%G @%@ a]tn i 8]f one pharmaceuti cal
50NPOsi t URB acdRhE $b BLGidr 41|\PHé‘reﬁlﬁ@éﬁﬁBfiﬂErré%'nd@B&aﬂbdml said
| east one conposition conprising a 1A agoni st
Rhdieinhibitiod akidtsafidi bt H8Y Acagmprissae relsasaglcalti em;sntlally the same

b%igect to the adm nistration of said conpositions.
008/ 054215 PCT/ NL2007/ 050535 23

A pharmaceutical composition comprising 3-alpha-androstanediol.
7. A pharmaceutical composition comprising 3-alpha-androstanediol
and a 5-HT1A agonist.
8. A pharmaceutical composition according to claim 7, wherein said
composition is designed to release said 3-alpha-androstanediol and said 5-
HT1A agonist at essentially the same time.
9. A pharmaceutical composition according to claim 7 or 8, further
comprising a PDE5 inhibitor.
10. A pharmaceutical composition according to claim 9, wherein said
composition is designed to release said 3-alpha-androstanediol, said PDE5
inhibitor and said 5-HT1A agonist at essentially the same time.
11. A kit of parts comprising at least one pharmaceutical composition
comprising 3-alpha-androstanediol and at least one composition comprising a
5-HT1A agonist, wherein said kit further comprises instructions in respect to

the administration of said compositions.
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12. A kit according to claim211l, further conprising a
phar maceutical conposition conprising a PDE5S

wo pdeslos£203 . 13. A kit of parts conprising a  PCT/NL2007/050535

pharmaceuti cal conposition according to any one of
claims 7 to 10. 5 14. Use accg&ﬂing to any one of
clains 1 to 5 wherein said s al dysfunction is
mal e sexual dysfunction. 15. Use according to any one

?é. clai ng 1k %8%0%%1%&{ Sliaﬂns%%ﬁﬁf&‘%mp%@flg N hSeutical
emal e sexual "dys ctron

composition comprising a PDE5 inhibitor.

13. A kit of parts comprising a pharmaceutical composition according to
any one of claims 7 to 10.

14. Use according to any one of claims 1 to 5, wherein said sexual
dysfunction is male sexual dysfunction.

15. Use according to any one of claims 1 to 5, wherein said sexual

dysfunction is female sexual dysfunction.



