WD 2008/ 054214PCT/ NL2007/ 050534 1 Titl e: Use of
3- al pha- androstanedi ol, optionally in conbination with a PDE5

i nhi bi t or, wiorobdasiiheat mrent of sexual dysfunction. PCT/NL2001650534
invention relates to the field of male and/ or femal e sexual

dysfunction. The invention specifically relates to the on demand use
of 3-al phaandrostanediol, preferably in conbination with a type 5

phosphodi estggase (PlEaF gg-dg?%?-iahﬁirostanedipl, 'M%h%réﬁ%‘ g&?lé?rgﬁng{a'ﬂ{b‘}f JvRHl a

(MSD) refers to various bances or 1 npairne e sexua
function, includi ngPiDh biltkedos ex e teesment of 8Bnal dysfonctien.
dysfunction (ED) or inpotence and premature ejacul ation (PE, also
known as rapid ejaculation, early ejacul ation, or ejacul atio praecox)

and anorgas_m‘ a. ED iI‘%etifl@éﬁt% ﬂ%@%ﬁ&ﬂé k1t g1k of Ak ek gaisuch
as sildenafil, vardenafil and tadalafil. Current successful treatnment

for PE i ncl uebmatimas The ttrcendiomasrecifidally relatee to the, orpdemendiuse odBealpha-
conbi nations) .that reduce sensat.ion on the peni s, and. SSRI .

oo oo oo andkbherTRl FaRSRRT indtritutdt MR & rPSn PRPasiestevns
i's current| yPpEHKrMIbipdccessful nedication for | SD. Femal e

Sexual Dysfunction (FSD) refers to various disturbances or
i npai rments of sexual function, including a lack of interest in

sexual activity, te aidurg t ai_ p _or._nmai.nt ai,n. sexual

oxol temont 1 nabMAESREALD P Art QBT eRaf o TRHENE e PR s or
arousal . A negeaitm&itd@y nede issRiLduhfaén, 48¢uaing\Ebited béalalldesive (ISD),
sexual dysfunction in the USA[1]. Low sexual desire (22 % preval ence)

and sexual &retidaldypiaistiendED) arippetraice sod)PIBEIGHER SigcelaslondSE, also
IR i L R P

are conveni ént in pr ng wor CCEep

| exi con for anesgantiheED drdedtbésapicsstillyHoiey PDES tnhibdtokesdcheny r ect
to assune that these djsorders are fully independent of each, other.

Both case stuffRalllanarasmedenrditagrieal- Guugnesueernsireataenhior ithese
di sorders Ccan.QY&s hRAResRRGidBams (like lidocaine, prilocaine and combinations) that

reduce sensation on the penis and SSRI antidepressants such as paroxetine,
fluoxetine and sertraline. There is currently no known successful medication

for ISD.

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



WO 2008/ 054214PCT/ NL2007/ 050534 2 be interdependent. In some cases,
it my be possible to identify the primary disorder that led to the

ot hers, buiyolngi@miscases, this may be inpossible. PCT/NL2007/050534
3-al pha- androstanedi ol is described in US 6,242,436 Bl as an

alternative to androgen repl etion therapy, and for androgen
decrease/ depl etion related problens in hifmans. The descri bed pur pose
of this substitution lies in the replenishnment of subphysi ol ogi cal

serum concentr:at i i st.e ( 3.1, Vi . .
3hl pha anarsubk B fiedy BYEARL SRIA0HRIDEREbIN i dentity the primey
of decreasi niis@ddr cganedec thaseiaehatinafanekadeadtliis oddyeb® irhp&sihle,
the repl eni shnment of (DHT), according to US 6,242,436 BlI. Androgen
depl etion can decrease sexual notivation. However, decreased sexual

motivation is of tenangbneausemieABNAdMRL,BOMLOBE. 6924988 H1ALd A0S

For the treatnent o e and/o enmal’ e sexual disorder a nunber of
di fferent tradttrmetive to nhdivggnaapletioartheesseandfgraaekopin denreessddyduidon

been suggest ed and i ed. For exanple, WD 2005/107810 describes_.t he
use of test5§fﬂé?@ﬁé§f§§@8én#wéa@ﬁﬁl&%ﬁ@b@%ww@ Ogﬁ%ew%ﬁﬁﬂftm fps o
whi ch CO”DP'%EQ%pl@H%%n%%t %?E@l?&ﬁ%%id%éi@é&e@uﬁﬁé&rﬁhﬂtrﬁﬁgﬁé oftnd

timeframe in respect of sexual activity. Although this treatnent
provi des pr chihpduwgestesetdas, (MHE) vsdtalphaedndrremnede] ednsntéraibn. d\lbs

undesirably | on ithin th ont.ext of antjcipation of  sexual

activi by, MibEaalianta of fedt Rl HEcieasig Hulior R fesTonouiSo e rrlgted
sonewhat CconRbbleafsatkORCRESRplcAENEREA NG (PH T 8cdoRBimy RITSB, P2 i5ER1.
active ingredients, the active ingredients have to be adm ni stered

within a ceriradrngen depletind/can decrasfe aspuallmotyeatson davhevexar deareaseder y
accurate in taki.ng t.he.right,active ingredients at the right tine
poi nt o, t he SGoATL BPUYF U Fref L Rot e Pl s e i HEE PR pAtons.
partially be reached. The present invention discloses that
3- al pha- andr ost anedi ol admi ni stration induces increased sexual

notivation and i ncr BasE weaenentorf male andlemfenale sexvaldasprdpr b nvsmper of
S”d woren Wik 1Py h0536 S%-\ﬂ?il;]ggfa&lr%glr PRGN Yre@IP NlcldsA @ been
ependant increases in notr'vati on and
suggested and applied. For example, WO 2005/107810 describes the use of
testosterone and a type 5 phosphodiesterase (PDES) inhibitor which
components must be released within a certain order and timeframe in respect
of sexual activity. Although this treatment provides promising results, the
used timeframes are considered 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 imnduces 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



3 attention are independent of prior physiological androgen
concentrations; 3- al pha-androstanediol admnistration will increase
sexual notweabbsarsand attention for sexual cues in nmen gRENVRFBEALL h
normal (i.e. physiological) or with subphysiol ogi cal androgen |evels
al i ke. The present invention discloses further that the
time frame between the intake of the active i ngredi ents and sexual
activity can be decreased by using 3-al pha-androstanedi ol (conpared
to sublingu 0, L.ohi bi- t or oV. I s f
the- embod: matFeTRERiSE 00 A8 of pEgF Bnk B el gna U et RiBHS
sanme tinme pailpha-ahdnstanddiohadmhgstirition wdk iatrdaes getddl ngotivtidkendne
of the ingredients at all oor in tinme. The obtajped results are

conpar abl e t3StERONIRE SOBRLLRR HN WanARh W OBSROBITRJOTHEE §r ¢ JR siokogpgal) or
2005/ 107810.,,:Fhi.St4 : ' ri se, because
3-a|phaandrggggRgg#gﬁﬁgggggﬁéﬁﬂmgg%%%fﬁzﬁg%%gen when conpared to
testosterone and al so because 3-al pha-androstanedi ol is suggested to

have an effect on a _different receptor, the, GABAA recept.or [2] (.again
when conpared to te!ﬁewwwe%mﬁ@?b%%m%éhﬁ HhPti%ne e helnein

3- al pha- a“drtﬁéti%%@io?lth(@ﬁ@tfivé g@g@bﬁ&o@@d k811 Q0BG idR Hef derdse fﬁty

mascul i ni sation and lower ris cancer since testosterone I1's no

gi ven and camsinghislple-ahdéraséahmiea (tomestadai saiblingual testostexomepahd mst

enbodi nment i. nvent i rovides th se of .3-al phaandr.ost anedi ol
o e he o endiEs SEfton ThoRicRan anioneat the mbodin A PErACLgs fapedients
dysfunctiongadhR dRhimisexdiphe Qﬁéséa%ﬁhw‘pdiﬁi,q{e%cé %i%%?siﬁ%@l&@ﬁsf;%@' €

sexual dysfunction. 3-al pha-androstanediol is also known as
5a- andr ost afierg8tting v Gaketi @le efrfdeiisgedéenss at edtaygndimaclle oltpabel rasaits

Test osterone, can_be.converted tq 5adi;h estosteron DHT), .b

o r educt aodse CBRRATAIE RS s QARSI R SE FyRboGhal edeECh o

3- al pha- andpossaNFdl @I THY iSeottiddred X6 bekohdpeiRbyskcaasasseplal so known
as 3- oxidoreductase and 3a-hﬁdroxyster0|d-OX|doreductase, 3a- HSD

reduct ase hendagatangdiolnise wanharenken andirgencshes cempared b tBppsteyone and
uni di recti O%iislo;betcgﬁse 3-alpha-androstanediol 1s suggested to have an effect on a

different receptor, the GABA, receptor [2] (again when compared to
testosterone). Another advantage of 3-alpha-androstanediol over testosterone
are lower side effects on masculinisation and lower risk for cancer since

testosterone is not given and can thus not be reduced to estradiol.

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, 17B-diol and
1s one of testosterone's metabolites. Testosterone, can be converted to So-
dihydrotestosterone (DHT) by 5Sca-reductases. DHT is then further converted to
3-alpha-androstanediol by 3¢-hydroxysteroid dehydrogenase (also known as 3-
oxidoreductase and 3a-hydroxysteroid-oxidoreductase, 3o-HSD reductase

hereafter). The conversion from testosterone to DHT is unidirectional; the



4 conversion of DHT to 3-al pha-androstanediol is hi-directional:

3a- HSD oxi dases can al so convert 3-al pha-androstanediol to DHT. The
3a- HSD r edyet aggdsexidase equil i brium appears to be aut opéﬁggiug;,@qaﬁy
circulating steroid hornones such as testosterone, DHT and

3- al pha- andr ost anedi ol , but al so oestrogen, growth hornone and the
stress rel ated glucocorticoids [3]. Threé:hunan i sof orms of 3a- HSD
reduct ase exist, two of which are also found in the brain (h3a-HSD2

and 3, also S ﬁﬁﬁi cordi ng e
i nvention t ﬁléﬂl%e\ﬁ\/}'é ﬁﬁr@t&%&% ‘fr]?% e?ne 101e1%i @Sgg%%f%’ %%g_}%r ably
be a peak ploasd@eb@uﬂlalwco@weﬂeﬁalp}@f arl&oéﬂﬁwﬂ[dl&ﬁ DY, PheBerragby of
5-100 tines the normal serumlevels [4] (i.e. 0.6-6 and ﬁreferably

0.3-6 ng/1 fr@duvkaﬁ@/ﬁxwﬁae equilibzivin dppearseiodts gute rgglzmtqe@; ¥ cironlamg) |
whi ch wi |l ts¥@ro %mglgg asTucEl gpos%er%ng, ﬁ?{ﬂrﬂij % f a%ﬁrostanedlol but

adm ni strati‘on O I’OS ane

3- al pha- andra0sd énestigeh, gﬁmﬂm{@ﬁameyaxgi mwéhs&eméﬂngmiobmlcmr[e]
there is a sharp_and rapld i ncrease of 3-al pha-androstanediol in the

bl ood ci r cul'Z¥resmugran wefoyims ecdo- H@D/\mﬂﬁcmsel exigtel v 0§ Whidyarergo found
| nvention thgr ﬁé %E%in%%&'-ﬁgﬁz%n al"%‘ﬁﬁg 1C2.and AKR 1C3).
OI’ mo

3-al pha-androstanedi ol I's provided 1n a subringua

fornul ation, suchcagrdingtbitidigvahtibathdllaiel 6Nfre@BRI1HEA ABdrostanediol
cyclodextrlns as_carrier. Another exanple_ of a suitable route of

adni ni st r at isbAvidspueferablibos senk rdasmaevehabal lepst ofil GROQ sines awd be
per f or med nglgsi Een 8. Mo ﬁm%%‘%}%%%gﬁltm Berhy f@ue?s nfgﬁ’gl O][o &Nl nﬁ%?%abhr

exci pi ents, s an p|ca exa a for

i's given inOh3érmxlyfor spherbehd 2cy/2P ade prefenablyut. 1-02heay] foetwden), which will
cyclodextrins and other usual excjpients, diluents and the |ike are
within the $kpical 159%%&36&?19@&&3&@%5%14&8@ fregrafimipastaation phihess-aipha-
3- al phaandr g g&h L. Whi ch rel eases essentially all of the

3- al pha- androstane Wi thin one short burst. Said burst wll
typicall y be wi t Bialplba-shdrdstinedol istpreleabblyfgivere kaayidenwlativnnwbéreir? 0

seconds, r.ef erabl i t hi, ec upon. adm ni.stratj o
i g t 0 BREHRS gotiaTp ARt S IRt SR B ABEdRD Jaths Plog
m nutes | at %frcuia@ﬁ)tn' drant %ﬁbﬁkt l:@ﬁrﬁBmlﬁQs QHHHﬁf%%rfeﬂoﬁhé EIWPeanon therefore

appl i cation. al pha-androstanediol in the circulation is
bound by SHB@J‘(ldeeaousd WhemmehbBr&iphgagﬂodmﬁhnedwbmd)rbyldaﬂburthﬂ foriny of a

t t Tt .pl a 3- d t di ol
vt imod | subtiBkutlErRE R i, 23R at & Uk R O P BETACE oo
3- al pha- andepgbdnasinglas Beridr. fA@&hbp@xmblehqwanba\b@lerfa@mnﬁtﬁ%on

Thus the dose of 3-al pha-androstanediol given should be high enough
to saturateis h@cranmmaﬂyaamn&ms@ﬂyewht aporieehe patfoomedfwigh the use of

al pha- andr ost a 0_aver conpl et e, bi.ndi ng
o "3 al phaldRarReraban bRy O PaeltR e ArAp ShER EnerRE A ThdSLRe 8
avoi di ng bi gehibgl &:@ndple Wi fohubitBa Bsterbi BRSiogRebpysUeth aglddeetige
of a competitor for the 3-al pha-androstanedi ol binding site on SHBG
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.



In contrast to other sexual dysfunction treatnments based on

3- al phaandrost anedi ol , the use (and nethod) described herein aimat a
tenporary wechegsean the 3-al pha-androstanedi ol |evel paripfiothRsdsed
subject. O her nmethods aimat restoring/replacing/replenishing the
3-al pha- androstanedi ol levels (or that of its nmetabolites such as
DHT) to normal (i.e. physiological) |evel% as found in a normal
subject. In a preferred enbodi nent, 3- alphaandrostanedlol is applied

such that a short-| ra

3- al pha- andr ostanedlgo%ﬂ)lﬂ% (n‘r%]igg% %%llam r%zﬁ ?Q%%ED%% ﬁoe r&%’ggﬁﬁ?gs’cermd
whomit is athhivnetighaihg glsbebhpd ey alheneaft ﬁrlmﬁdi&aﬂtet\h@hs thehuilns

to baseline (i.e. the |l evel before adm njistration) In a

second enbodasng letedof Brajphe iagdrottanediekas ﬁ%ﬁ%ﬁsdaub‘fhe present invention is

3- al phaandf ?E%lgn I%cha"’}@@la &X@ﬁe? 3?&1??1? %8&5@%@%{3 so.a S?Zu&?ﬂb%&fi{

in the prepar carren rea

dysf unct i on.byTdleuten mnseSHBIG. dftsisuhetdoss of Bfadplsa-badrmtenatiol gived ehmild
sexual dysf nctlg As descri bed above _one of the probl ens
associ at ed Wet!Ngheneush to saiabmthy albpmn &Cﬁeed Eheygorwenipabianil s-

I ntake of ach fgﬂg-ahg%ﬁ‘%gféﬁg% m%@gbé‘ﬁ)%@!e%&f%i M dbrcathd Qoﬁlpf‘ete binding of 3-

3-al pha- andr ost anedi o dinents o resent 1 nvent
del ay i s shaipeaeddfosvanetipl lox SHRE by atbumin) sott anathpr exiyrdtebididg

hour. This resuylts in a decr of approximately urs. i
Mul ti pl e PDEBRFRS t8ial win, o SEUSG mpste ‘%‘ﬁ%@éﬂﬁ‘f“é’ 6$Q%€mf6 a competitor
i nhi bi t or l%oya{ed%gﬁﬂa aﬁ@os‘f‘éﬁé&"cl‘kﬁn?ﬁ%‘_ apaLedpghigm cal ly as

pi perazine, 14[341 di hydr o- 5- net 0XO0- 7-propyl i m dazo[ 5, 1-f]
[1,2,4]triazin-2-yl]n 4entea$td)qu$heln§dx]lmﬂl Hf sfluydtiod tedaltydents based on 3-alpha-

nmonohydr ochl orj d itio c i hgredi ent, vardenafil
e ach + agrerstanndial dBe g ted piatfioddistned Hrith S e lorenay
col | oi dal  sithé¢Q8e ¢ £hd 9@1&@91&@%%&&&%%1% th¥ RFHTBA LQBRct. Other

pol yet hyl ene gl ycol, titanium dioxide, yellow ferric oxide, and red

ferric oxi dénethndataheratefﬁ@mpm@/neplaﬂm&mplﬂmshir@eﬂmﬁ -plpdiar pradvesteiediv]
is chem call

et < o dSs TSt ARal SR tndandricts SRl oS AT R pormmal G.e. physiclogical)

y1) - 4- et hoxyphaays faid @ny hbridaIREK¥O LD 8 iéfeRfeCérhbadi®nedtN3 0gH -1 on
to the active ingredient, sildenafil citrate, each tablet contains

the fol | owi Agdreriraetiehisspntiedrochybann ishae- lgefrmm(saﬁg@raldfmwa} ous

g st <ol SLULBGERIALS » SH0SCRL IR o0 DB ALERIAL

and FD & C Bheleubidctedowhomnit iakeémifistatdek obxanpd eTheregftee thieNevel
tadal afil which is chem cal ly designat ed as

pyr azi no[ 1' returns e haselyyy 3.e4ths leygbbalone admingplgation).
6- (1, 3- benzodi oxol-5-y1)- 2,3,6,7,12, 12a- hexahydr o- 2- net hyl -
(6R 12aR)-. In addition to the active i ngredient, tadalafil, each

tabl et contains theldf alsbamidgnbodinaditptitesinventise aroitibote: sedéflBmlpha-
hydr oxypr opyl cel | ul ypronellose ron oxi

| .
monohydr at e 2HRRS %’%‘?Cﬁﬂ% B LEPRD nlﬂOéPla logterage; &’5@3%&3‘2@ indBgi um
lauryl sul f gq | nﬁl:oglofta' thaficHRedk 8 @8 tr érft' ysfunc]mo]-lh%e term

nunber of P tors Is sti expandi ng an non-
exanpl es ar eexiuzl432findEo80bErs Eo 40416 anﬂ%ﬁf&ﬁw?_eﬁex(mmsﬁmstﬁm AVD

12- 210, UK-343,664, UK-369003, UK-357903, BNG-341400, B 3131,

FR226807, FR- 2299345 BRETEESHD OSEWHSPzé]Be PJF&%@S a??@‘ﬁiai@gs W@%&@@t

NCX-911 or KSnpQrat ¥ tHdBrORRAW Ay RebhéASeR: nBa LRI 4 redients and
sexual activity. With the 3-alpha-androstanediol embodiments of the present
invention the time delay is shortened from approximately 4 hours to

approximately 1 hour. This results in a decrease of approximately 3 hours.



It is clear to the skilled person that the active ingredients are
preferably adm ni strated/rel eased such that their peak effects (i.e

their actiwidJopgos¢aly | east partly overl ap/coincide and peEghEfBbiss4
conpletely overlap. In respect of testosterone and

3- al pha- androst anedi ol the peak effect neans the maximal 7 increase
in attention to erotic stimuli and in sextial notivation. For a PDE5
inhibitor the peak effect is the maximal increase in activity of the

NANC (non adr enep ﬁﬁ; ity I]f]f? ﬁftgf'scg agI B, Al é}%}ﬁ?ﬂgto?golﬂﬁﬁg inhibitor

nervous system | s goa Feach y using rent

strategi es. iSRard@mfliHTCT wn@mmig@am@d phinicdB§l as piperazine, 14[[B-@l,4-
preferred enmbodi ment, said 3-al pha-androstanedi ol and said_ PDES

i nhi bi t or ardéhég@e%‘tnil%ihw410é‘Pe7aBWYH¥mtiﬁé0[§dn*3[1t3 ABriatHE2t8) " at

essentially t .
preferably f%ﬂg’f’gﬂﬁé’ﬂér osl%ﬁﬂqzit ngﬁgﬁ%ﬁé@&ﬂn | b| g@dlﬁsg’%c 8 tpﬁglcPve
peak serum I1ﬁgﬁd§em vhardenaffié H, back tﬁﬂé@@bnsaﬂmjseﬁicwkiry‘sﬂaﬁiuﬁ@céﬂuibﬁees

from each ot her, eferéi) %4125 30 es, nore preferablh
m nut es, evéﬁosrﬁS’F’ PrefEtd fepmdi 06 e1 Flagn eRium, £ Earaifd ﬁﬂ:gqme ose,

pref er abl y tﬂ&?yn(%tl’iglc &%g%?ﬁ&b’ﬂ%taﬁ‘i&nrcﬁbﬁﬁgeﬂello‘ﬂv I“éi‘gm%%Pdee% "i‘eﬁg%ﬂmoo;ﬁﬁe.

10 mnutes fro 't ne ove
optimal eff ehtodfer}xahmiaisagudensnaﬂdelmaﬁl cahﬂteawﬂ%ﬁ.&&smhlenhcalhr dedignated

desired that th k.effect of both
cven 11t ho BoHSUEr SLPg ISR A AP - RGP 3 AR B
the desired yof f@efo 8@%@%@1 ] 1A hENbedifeirat dNer £1difiod tb bHP

lag for the effect ha- andr ost ahedi ol of about 1-60 m nutes
(and oral adwtine shgdicon, ﬂidﬁwéilpﬁaa@ndadstaémi@ohookameahd fdJIbmngen

t hi furth d.th f al dr ost di ol t
appr ox! mat el jE e miospps IR efufPel SR EE SR BRER PlatosBna

si | denafil %Y&Hcﬁﬁhb}loéee@ﬂm&hﬁiar nR8iRin @{-e@w@ B9 E@y1 ARethiticBllose,
shoul d be at |east 35 ng/m for sildenafil &ég%d er#or vardenafil and
d

40 p.gl for titagaimafdiedideflpetoseaincetinhand F&} Aiademanumnakedin

their effect |sthen al.so. pres .

57l pha. anaP A HETTeIR 18 A% Bate i BRI Uihically desieng 548 sae
tinme, their pwhtifabg at: 1I@p§ﬁ1dﬂar4buneabmcixd@md B-(1 B-béreidxel-Eig)-
skill ed person that 3-al pha- andr ost anedi ol and a PDE5 inhibitor can

be fornul at &B.8dcke, ﬂ?\%‘ﬂl%ﬁé‘fdl“or?en‘@éh@ i 6RgEadyedn arstitien sorpheactivee
active ingr Gfxq%x]%'aﬁeg-lt § tglv' 9&91:3’}51&%0% %%rtﬁglf&?o ﬁngr%ccﬁ&gﬂspg’
Ssol ve e dactive

which is di our & Th such a cas
i ngredients cm@hn’ﬁeﬂose sodlum, hydroxypropyl cellulose, hypromellose, iron oxide,

lactose monohydrate, magnesium stearate, microcrystailine cellulose, sodium
lauryl sulfate, talc, titanium dioxide, and triacetin.

The number of PDE5-inhibitors is still expanding and other non-limiting
examples are: E-4021, E-8010, E-4010, AWD-12-217 (zaprinast), AWD 12-210,
UK-343,664, UK-369003, UK-357903, BMS-341400, BMS-223131, FR226807,
FR-229934, EMR-6203, Sch-51866, 1C485, TA-1790, DA-8159, NCX-911 or KS-
505a or the compounds disclosed in WO 96/26940.

It is clear to the skilled person that the active ingredients are preferably
administrated/released such that their peak effects (1.e. their activities) at
least partly overlap/coincide and preferably completely overlap. In respect of

testosterone and 3-alpha-androstanediol the peak effect means the maximal



WD 2008/ 054214PCT/ NL2007/ 050534 8 taken 2-3 hours before sexual
activity. Qther variations are easily perfornmed by the skilled person
and are W i Wodrdrgaigcope of the present invention. PCT/NL2007/050534
Ref erence herein to sexual dysfunction includes nale and/or fenmale
sexual dysfunction. Reference to nmal e sexual dysfunction includes

I nhi bited sexual desire (1SD), erectile d@sfunction (ED) and
premature ejaculation (PE). Reference to fenmal e sexual dysfunction
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3- al pha- andmastideddi ol and a PDE5-inhibitor for use in a nmethod for

treati ng sexual dysi}gncti n a _preferred enbodinent, thde
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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 PDES inhibitor, it 1s 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. PDE5-
inhibitors such as vardenafil and sildenafil typically reach their peak plasma
concentration (which should be at least 35 ng/ml] for sildenafil, 2 ng/l for
vardenafil and 40 ugl for tadalafil) after about 1 hour after administration and
their effect is then also present. By releasing 3-alpha-androstanediol and a
PDES5 inhibitor at essentially the same time, their effects at least partly
coincide. It is clear to the skilled person that 3-alpha-androstanediol and a
PDES5 inhibitor can be formulated such that their release is delayed. For
example, the active ingredients are provided with or surrounded by a coating,

which is dissolved after 2 hours. In such a case, the active ingredients must be



In yet another preferred enbodi nent, said sexual dysfunction is male
sexual dysfunction. The invention also provides a

phar maceut \@adpR@@Si ti on conpri si ng 3-al pha- andr ost ang@j;Ql 200780534
3-al pha-androstanediol is preferably provided in the formof a

subl i ngual fornulation, for exanple a sublingual fornulation
conprising cyclodextrins as carrier. Anotther exanple of a suitable
route of admnistration is buco-nmucosally or intranasally, which can
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sexual dysfunction.

In a preferred embodiment, the invention provides use of 3-alpha-
androstanediol and a type 5 phosphodiesterase (PDES) inhibitor in the
preparation of a medicament for the treatment of female sexual dysfunction. In
yet another preferred embodiment, said female sexual dysfunction is female
sexual arousal disorder (FSAD) and/or hypoactive sexual desire disorder
(HSDD) and/or female orgasmic disorder (FOD).

In yet another preferred embodiment, said sexual dysfunction is

male sexual dysfunction.

The invention also provides a pharmaceutical composition

comprising 3-alpha-androstanediol.



10 The active ingredients (for exanple
3- al pha- andr ost anedi ol and aPDE5 inhibitor) may be present in any

sui t abl e f@wgidgeiaas in the formof tablets, capsul espcrmnL2007/050534
mul ti-particulates, gels, filns, solutions or suspensions and nay

conprise diluents and/or excipients and/ or binders and/or
di sintegrants and/or |ubricants and/or céiouring agents. Also
different kinds of release patterns can be applied, such as direct
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In yet another embodiment, the invention provides a
pharmaceutical composition comprising 3-alpha-androstanediol and a PDEbS
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. These doses may
vary with the weight of the patient and are preferably determined by a
physician,

In a preferred embodiment, the invention provides a pharmaceutical
composition comprising 3-alpha-androstanediol and a PDES inhibitor, wherein
said composition is designed to release said 3-alpha-androstanediol and said
PDES5 inhibitor at essentially the same time. The pharmaceutical composition
can be designed such that 3-alpha-androstanediol and a PDES inhibitor are
released (directly) upon administration or such that 3-alpha-androstanediol
and a PDES inhibitor are released after a certain amount of time has passed

(for example 2 hours). This depends on the used formulation of the two

ingredients.



11 The invention further provides a nethod for treating a
mal e or a female suffering from sexual dysfunction by providing said
mal e or feqr) Roydsidiga effective anount of a conbi nati onpefNr2007/050534

3- al pha- andr ost anedi ol and a PDE5 i nhi bitor. The 1 nvention
will be explained in nore detail in the following, non-limting
exanmpl es. WD 2008/ 054214PCT/ NL2007/ 050532 12 Experi mental part
The active ingredients (for example 3-alpha-androstanediol and
aPDES5 inhibitor) may be present in any suitable form, such as in the form of
tablets, capsules, multi-particulates, gels, films, solutions or suspensions and
may comprise diluents and/or excipients and/or binders and/or disintegrants

and/or lubricants and/or colouring agents. Also different kinds of release

patterns can be applied, such as direct release or delayed release.

Because the effects of the different active ingredients must at least
partly coincide and preferably completely coincide, the invention preferably
also provides instructions as to the administration. Therefore, the invention
also provides a kit of parts comprising at least one pharmaceutical composition
comprising 3-alpha-androstanediol and at least one composition comprising a
PDES5 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 PDES 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,
DVD), passive or interactive, or it may be a link to a website at least partially
designed for the purpose of said cognitive stimulation. Sometimes it is
preferred to present said cognitive stimulatory information subconsciously e.g.

subliminally.

The herein described combinations of active ingredients may further

be accompanied by other suitable active ingredients.



Experiment 1 3-al pha-androstanedi ol and sildenafil in FSD Efficacy of
conbi ned adm ni stration of 3-al pha-androstanedi ol and a PDE5

i nhi bi tor wedogkgyzadisl - on VPA in response to erotic fil prEXcanpissisn
wonen with FSD I n a doubl e-blind, randony assi gned pl acebo

controll ed cross-over design, a group of 16 wonen with feral e sexual

dysfunction (FSD) will receive 1. 3-al phé-landrostanedi ol (0.1 ng) and
sildenafil (10 ng) 2. 3-al pha-androstanediol (0.1 ng) al one 3.

pl acebo on 3 separ aﬁe%ﬁ@@ﬂﬂigﬁ’\ ﬂir%ﬂleldﬁ}ﬁ%ides a method for treating a male or a

female suffering from sexual dysfunction by providing said male or female
with a effective amount of a combination of 3-alpha-androstanediol and a

PDES inhibitor.

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

limiting examples.



The vagi nal pul se anplitude will be neasured in response to neutral
and erotic filmexcerpts, directly after drug adm nistration, and 1
hour afterwiytags/@gdiyni stration. The three experinmental gaysrydotbsoba
separated by (at least) a three-day period. On all drug

adm ni strations, subjects wll receive one capsul e consisting of
either sildenafil, or a placebo, and onelpiquid formulation with
ei t her 3-al pha-androstanedi ol or placebo. Both capsule and liquid
formulation will be taken at the ¢|H§1 our prior to
testing. The effect of sublingual %E‘fp a- ang?bs?anedlol and will
overlap with high sildenafil serum concentrations (Tnax of S|Idenafil
30-120 mn; J112 = 0, t hej.r . si i

nour ) Dur | AeRPREmSel Prti-aEBebfpedin Spf s Menafilin B, T

t anpon- shapegtivag fdoniiabe aﬁﬁlﬁ{wiﬁmﬁémg?m é’aﬂilrbsﬁeﬂleq{cﬂ%ﬁw_dt@PDES
measure the VPA. Then subjects will view a m nut e neutral

fragment, fdkrhBukd sildanglilvon iV BAdRgesROTE torefotiygiven excerptem vhewea with
basel i ne ne enents, the subjects receive one of the four

medi cati on comi nations as described above. Fol | owi ng nmedi cation 13

anot her set of neutral (5 mnutes) and erotic (5 mnutes) film
fragnments is shown. The vaginal_ probe will then be renoved. After 4

hours anot hdi a@wblezbé@nemﬁorm asspegaiacaby cortiebad ress-avet deslisn &
m nut es) an S I

(supi ne and s a‘ﬁﬁ ?\6 )Q‘%ngéerg%{l&ﬁfl{ Ema r%%&?} ﬁ%?\cnrogt(g%%g%ﬁbs%géﬁe
tenperature wll bel. rerilph)d eddfdyt@mgﬁomo bmg) hadexidenafie(iahgyays.
The experinent wll receded by a_screeni ng visit. In this
screening Vvisit sub‘ﬁ e@t phg énﬂmséaw@nle@ hiw 8l ned by a resident
of the departnent @g&gology of Flevo Hospital, Alnmere to

di agnose for FSD and 0 determne eligibility for study

partici pati an.3 Sapiett expediinehéaladdged to fill out a questionnaire;

t he Femal e Sexual Function Index (FSFI). Subjects will be screened to
excl ude pregnancy or breast feeding, vaginal infections, maj or
operations t’l‘het‘k%lﬂﬁ%tﬂge anRLaY W‘LH% JHQQ&Q&@&H & to neutral and
gynaecol ogi cal nesses or “unexpl ai ned gynaecol ogica conb?aln ts.
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treatnent. Standard bl ood chem stry and hematol ogy tests w || be

per f or ned. Pamm@ngafle@halr sil degepdily @ ptaceb@ ansleorsd lghid| fonnulatlon with
psychoactlve e _evenin ore f erl ntat
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will be taken at the same time, one hour prior to testing. The effect of

sublingual 3-alpha-androstanediol and will overlap with high sildenafil serum
concentrations (T'max of sildenafil 30-120 min; T1/2 = 3.5 hours).due to their

similar time lag (0-1 hour).

During the experimental session, 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



Experinment 2 3-al pha-androstanedi ol and sildenafil in MSD efficacy of
conbi ned adm ni stration of 3-al pha-androstanedi ol and a PDE5

i nhi bi tor wegdeggRadi! - on mal e sexual function in respopsEnifRERtiiC
filmexcerpts in nen with MSD In a doubl e-blind, randonmly assi gned

pl acebo control |l ed cross-over design, a group of 16 men with nale
sexual dysfunction (MSD) will receive 1 31. 3-al pha- andr ost anedi ol
(0.5 ng) and sildenafil (10 ng) 2. 3-al pha-androstanediol (0.5 np)

al one another set of neutral (5 minutes) and erotic (5 minutes) film fragments is

shown. The vaginal probe will then be removed. After 4 hours another VPA
measurement will be made in response to neutral (5 minutes) and erotic (5
minutes) film fragments. Blood pressure (supine and standing), heart rate,
respiration rate, and body temperature will be monitored throughout on the
experimental days.

The experiment 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 FSD and to determine
eligibility for study participation. Subjects will be asked to fill cut a
questionnaire; the Female Sexual Function Index (FSFI). Subjects will be
screened to exclude pregnancy or breast feeding, vaginal infections, major
operations to the vagina and/or vulva, undetected major gynaecological
llnesses or unexplained gynaecological complaints. Weight, height, blood
pressure (supine and standing) will be measured. Cardiovascular condition.
will be tested and ECG checked for significant abnormalities.

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.

Experiment 2 3-alpha-androstanediol and sildenafil in MSD

efficacy of combined administration of 3-alpha-androstanediol 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



3. placebo on 3 separate experinental days. The penile tunescence and
rigidity will be nmeasured in response to neutral and erotic film

audi ovi sualyoshigmshali on (VSTR), directly after drug adnpdisifoad 05
and 1 hour after drug administration, directly foll owed by

measur enent of vibrotactile stinulation ejaculatory latency tine
(VTS-ELT) and postejacul atory erectile réﬁractory time. The three
experinental days will be separated by (at |least) a three-day period.
On all drug adm nistrations, subjects will receive one capsul e
consisting of either sildenafil, or a placebo, and one liquid

formul ation wth eil.heralph@aptitoseatedisl @reighlandrsildeas®bao By h
capsule and liquid formulation will be taken at the sane tine, one
hour prior to testishg3-atpka-apfeestapediel (9§ mp)alone
3-a|pha-androstaneQ§ohzﬁ will overlap with high sildenafil serum
concentrations (TmaxX % il denafil 30-120 mn; T1/2 = 3.5 hours).due
to their sinn Bkefdrate bagriedtabdayg.. The experinment will be preceded
by a screening visit. In this screening visit subjects are
interviewed and exam ned by a resident of the departnent of
gynaecol ogy of Flevo Hospital, Al nere to diagnose for MSD and to
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FSD
be separated by (at least) a three-day period. On all drug administrations,

subjects will receive one capsule consisting of either sildenafil, 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 will
overlap with high sildenafil serum concentrations (Tmax of sildenafil 30-120

min; T1/2 = 8.5 hours).due to their similar time lag (0-1 hour).

The experiment 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 hefore and the day of experimentation.



Ef fi cacy of conbined adm nistration of 3-al pha-androstanediol, and a
PDES5 inhibitor on fenal e sexual function. The effect of

adm ni st r awooeddssdeal pha- andr ost anedi ol and si |l denafi | pcPRLIGBHTNIS
sexual behaviour in rats, will be investigated. Specifically,

proceptive behaviour (soliciting, social interaction tinme, sniffing)
and receptive behaviour (lordosis) of feddle rats shall be scored for
a period of three hours after injection and placenent wwth a single
sexual ly active nale rat. The experinent shall be conducted in
a blind, randomy assigned placebo controlled cross-over design, on a

group of 32 jhealt. al Ly, acty ult female rats. Both fenmale
and nal e rat@xégéwe%ggﬁ%r@%ldwﬁq%%%ﬂsed for two weeks prior to
their (firstBffidayy of conisinba@dnhhlstelitugSofadlilasedesshialiiolPgnd a PDES
adm nistered by .a single _intraperitoneal injection. Drug doses are to

be establ i sHeBlE«m iemale serualdpactiomdi vi dual rats shall be
subjected to no nore than two treatnents, separated by one week.
Experiment 4 Ani mal nodel MSD Efficacy of conbined adm nistration of

3- al pha- andriiss éffediod bhd afigl sarafidnofi hiphiat AidresameiR] aed wildeh ik bizon
The effect of adm nistration of 3-al pha-androstanedi ol and sildenafil
on mal e sexdamappseriadbehaviopntsratyi Wil be invaetigatesh Spgcificply miosentive
nount | at en o1k } SSi. i 1:SSk .
roquency. " kel FHENSY ) Y QMAZAR, LA and HQHHOE bOhayigur
rats shall Hrdosisled fBonmlargershall befscofuwdefor hoperiodadfttheed hpestafesr and

pl acenent wi,th a single sexually. active femal e rat. The experi nent
shal | be coﬁm?éﬁlgﬂapﬁlga‘?ﬂmﬁ’f&,wﬁaﬁdﬁﬁg]f seXUALY QGtRE ap 2t ont r ol | ed

cross-over desi gmheQpriHd@RhAll R2oiRAkiin SEXNR!NdBREY YSsiBHM t
placebo controlled cross-over design, on a group of 32 healthy, sexually active
adult female rats. Both female and male rats shall be individually housed for
two weeks prior to their (first) day of testing. All drugs and placebo shall be
administered by a single intraperitoneal injection. Drug doses are to be
established based on literature. Individual rats shall be subjected to no more

than two treatments, separated by one week.

Experiment 4 Animal model MSD
Efficacy of combined administration of 3-alpha-androstanediol and a PDE5

inhibitor on male sexual funection

The effect of administration of 3-alpha-androstanediol and sildenafil 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.

The experiment shall be conducted in a blind, randomly assigned placebo

controlled cross-over design, on a group of 32 healthy, sexually active adult



16 male rats. Both fermale and nmale rats shall be individually housed
for two weeks prior to their (first) day of testing. Al drugs and

pl acebo shaid r2obnsaggi ni stered by a single intraperitonegdr/hidosEss090-
Drug doses are to be established based on literature. Individual rats
shall be subjected to no nore than two treatnents, separated by one
week. 17 References 1. Laumann, E. O, Al®paik, and R C. Rosen,
Sexual dysfunction in the United States: preval ence and predictors.

Jama, 1999. &ﬁﬁe(r@ts é’othﬁ%?da‘i‘é‘ and male rats shall be individually housed for two
weeks prior to their (first) day of testing. All drugs and placebo shall be
administered by a single intraperitoneal injection. Drug doses are to be
established based on literature. Individual rats shall be subjected to no more

than two treatments, separated by one week.
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2. Use according to claim1, wherein said sexual dysfunction is nale
sexual dysfunction. 3. Use according to claim1l, wherein said sexual
dysfunction is femal e sexual dysfunction. 4. A pharnaceuti cal
conposition conprising 3-alpha-androsH_nedioI and a PDE5 i nhi bitor,
wherein said conposition is designed t0 rel ease said

3- al phaandr ost anedi ol and said PDE5 inhibitor at essentially the sane
time so that their peak effects at lgagisgrartly coincide, and wherein
sai d 3-al pha-androstanediol is given in a fornulation which
essentially rel eases all 3-al pha-androstanedi ol within one short

composi t1 bn’ comprii g 0 BHE ey s F Aot PR b ERe B
conposi t i pAibeeNRIths prgaratiHE% hedibdrhdn® for @1 @nfhndatedtment of sexual
3-al pha- andr.ost.anediol, is glven in a fornmulation which essentialty

rel eases @ysfungtian. yriwrean ehid s einhadndrospedipleng sud SREStnkbierare kefngse
wherein Sﬁ %Jﬂn&tefﬂﬁe%ﬁr ][ﬁ b 5S&81 dcAShky Mhh QRS béhk'e Zﬁ%&@%{ 1e£{f|8£11?1§ on

dermand adm ni strat’ion of the conpositions approxinmately one
prior to senidd, aatwhekeinsagiol-tlhbi-andrestpediol sfdhentis acfcbnnulation which

3-al phaandr% 1a ?eqeases a ijalgg% anA?Eéangz gllb %r%%%gof %rst partly

coi nci de e accor wherein said
PDE5 inhibitor is selected fromsildenafil, vardenafil and tadal afil.
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2. Use according to claim 1, wherein said sexual dysfunction is male sexual
dysfunction.
3. Use according to claim 1, wherein said sexual dysfunction is female sexual
dysfunction.
4. A pharmaceutical composition comprising 3-alpha-androstanediol and a

PDES inhibitor, wherein said composition is designed to release said 3-alpha-
androstanediol and said PDES5 inhibitor at essentially the same time so that their peak
effects at least partly coincide, and wherein said 3-alpha-androstanediol is given in a

formulation which essentially releases all 3-alpha-androstanediol within one short burst.

5. A kit of parts comprising at least one pharmaceutical composition comprising
3-alpha-androstanediol and at least one composition comprising a PDES inhibitor,
wherein said 3-alpha-androstanediol is given in a formulation which essentially releases
all 3-alpha-androstanediol within one short burst, and wherein said kit further comprises
instructions in respect to the on demand administration of the compositions
approximately one hour prior to sexual activity so that the peak effects of 3-alpha-

androstanediol and the PDES inhibitor at least partly coincide.

6. Use according to any one of claims 1-3, wherein said PDES5 inhibitor is

selected from sildenafil, vardenafil and tadalafil.



7. A pharnmaceutical conposition according to claim4, wherein said

PDE5 inhibitor is selected fromsildenafil, vardenafil and tadal afil.
8. AKkit of parts according to claim5, wherein said PDE5 inhibitor
is selected fromsildenafil, vardenafhb and tadal afil

7. A pharmaceutical composition according to claim 4, wherein said PDES

inhibitor is selected from sildenafil, vardenafil and tadalafil.

8. A kit of parts according to claim 5, wherein said PDES inhibitor is selected

from sildenafil, vardenafil and tadalafil.



