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P72581PC0O0 Title: Pharnaceutical formulations and uses
thereof in the treatnent of femal e sexual dysfunction.

wohaosimmvanti on relates to the field of femal e sexaR005/000355

dysfunction. It specifically relates to the influence
of the conbi nati on of testosterone or an anal ogue
t hereof and a PDE5 inhibitor (such as sildenafil,

?fgkgﬁ?;d% or tadalafil) on sexual health in fenal e

u S th Femal e Sexual Dysfunction (such as

ARl €SP Aeatsd fobinsQitlehs bhSAldks @helifbh ehSexdadment of
Desire Di sorder (FSDD)). Femal e Sexual Dysfunction

( FSD) r effemsald sexwl idyeBuditonur bances or i mpai rment's of
sexual function, including a |lack of interest in
sexual activity, repeated failure to attain or

mai ntain ﬁf&ﬂ%nﬁéﬁ'&%@% th&&Rid ot ﬁé]ﬁzﬂe%bkﬁhpdﬁdlunctmn It

orgasm follow ng sufficient arousal. Arecent study
epbtifiehls rehets 43 thoinflweree ofuhé epmhinatise i éstosterone or an

Fslaren bteshund ek RRD Bk GRobRsmldeRaly vardenafil or
d ex ugéliﬁg 83) eQﬁ%PH@altt if ?&nﬂﬁs%@%{g%tﬁ FH P Skl Dysfunction

uncti on womnen. se categories are

qenvieak @@mal@ Sl dirogsalddisorderd@SAID) oo Rsmabe Sarual Desire
accepted | exi con for researchers and therapists.

Hoisevdaer, (FIDRRy be incorrect to assume that these
di sorders are fully independent of each other. Both
case studi es and epidem ol ogi cal studies denonstrate

that t hese, AhRWB&Ia]3 afufdtesd BESPNEef@By tdearious dlsturbances or
i nterdependent. In sone cases, it may be possible t

iiderrithpnthel grumfyneion rltie]ﬂldm&ta ladel of ;utepestan ﬁséxgal activity,

?&%E?F%ﬂ%%c %S %31:3&%120@33% }%5 egcﬁﬁli%e For %tllty to attain an
CHftfgglgﬁl%hOWﬁ%%HEme iSnt MRalre st &nt %'Eudlﬁ §§t§fna@§& ER£543% of

ccess ha n suggested and appl1ed. These
twenictmnifierfave sixubbdysfonctiennn ¢chapl %AélIyovss aemwsdaﬁllre (22 %

EMTT AT ER N ST L
SRE ARG %%ego% (0¥ deRuf BRSHnEHbALf IVRGE 'Pﬁék%'@ftegones 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
be interdependent. In some cases, it may be possible to identify the primary

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

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

which combination is effective and does not have serious side effects.
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whi ch conbination is effective and does not have
serious side effects.. / uu (j o D Thus the invention

worasilidedot he use of a conbi nation of a PDE5- PaONiND260S000355

and testosterone or an analogue thereof, im&ewves 7V U JIY
preparation of a nmedicanent for the treatnent of

femal e sexual dysfunction. Acc%rdlng to the invention,

al t hough it is not considered bound by theory, an

ef f ect o Egcentral ner vo

peri pher £ LRSI B]Eﬂyl‘g%gda}/e\ﬁ%m%@% g‘?rhg? %t.b%i)f FDES-
anaP&%Ptalhal teg%% &?ﬁg%r Ri0¥ Ql%gu@fhél%%f Q§tt%%%€p9fat\i’6h ofa

ue thereo Vi ngt e Sane nd of activity)

ﬁféﬂl&d}ﬁeﬁefdrﬂihertaéammf femaje ewxuhidiyksﬁumctlon According to the
PDES5-i nhi bitor. According.to ”1}9 ion the lLevel
pivemtio, edhonehet dhaokranidensd AP S{fErL g the

free e I

il RSB ?abldoc%?er%’%%%?%%“%”ﬁ%?eemﬁidr wherehy the
arbHanits ‘thélbé@ﬁapﬁyétbﬁl isaslooidedr Ipntestéetecont agah anhfegue thereof
i nvention, the effect of the peak plasma_|l evel .of at

Km@ngahemmmbmdloﬁﬁctm@é ancbihssr oy al siangLigprovided by a

?%@jg -1 1Q9r (t:ortégrfg g%ﬁgepmv tlogff%lreégfz%]t fte gltéesttmgrone should
}_abaal eéans pREMa févfe?Gf frab tDRbBtes6HP At it ©8inb61E16,010 nmol/L,

even i f the peak effects only overlap partl
twhiish stilll typiediyl ecui nbbh’eZG emm:éels eftee ednginista tiem of gb

FSD). Th
foubBler R ACPETIng o thrdnsgaEsiomesit o5te peajf plasma level of
}Q q&ég’c'd:@#_j%ég‘%lﬂnhl oo tBsBstélRNESs th BeRBAEALIHARAbAOIHame

|tors such as vardenafil and
sithderahkleffogpbftid PDERAGhhitieirr Fpeak quittmakeffect it is desired that
concentrati on (which shou] d he at ast 35 ng/. for
sﬂlﬁ @enkfatfect of heth cuppoundsieningide gﬁ&’%ﬁr@’/@% if e Boalk effects

agial ?%rga% \P%f Elﬁ;}:tﬁg QY ﬂesﬁﬂéﬁna&é Hes .e'ffe%jé E@Eéﬂﬂefﬂ'@f FSD).

FTB.CE I ca are prere resent ed

alshéi"e kit t@ﬁleﬂagtfér hd Efféaif Ité@tbs@mn@bcﬁu{thet zhmlogue) of about 3-6
adm ni stration, or are gacka ged in one capsul

f(pxarelspevifichlldiarbend Bt 4. )hp@rSea@@apﬂn@b]@.rtaregngé%%@ PDES-

L

%ﬂ@é‘ﬁ%rﬁhoﬁr(%}ﬁé’h hOMA B ad leakt 35 Ml 6t sﬂd[bﬁliafﬂhﬁ ng/L for
peak plasnma |evel of testosterone as defined in the
preadenafil anédOiwgiLifor padedefil) aftet about 1 hour after administration
and thus the two pharmaceuticals are preferably presented as a kit of parts
with instructions about the administration, or are packaged in one capsule or
formula with differential release properties for the two compounds.
Testosterone in the circulation is typically bound by SHBG (steroid
hormone binding globulin) and by albumin. It is important that the peak
plasma level of testosterone as defined in the present invention is present and
calculated as free testosterone, so a fraction not bound by albumin and SHBG.
Thus the dose of testosterone given should be high enough to saturate the

albumin and SHBG (i.e the concentration of testosterone must be high enough

to overcome complete binding of testosterone by SHBG or albumin), or another
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calcul ated as free testosterone, so a fraction not
bound by al bumin and SHBG Thus the dose of

woestsastsao one gi ven shoul d be hi gh enough to saCuMNaR@s/000355

the al bumin and SHBG (i.e the concentration of

test osterone nust be hi gh enough to overcone conplete
bi ndi ng of testosterone by SHB& or al bum n), or

anot herway of avoiding binding to al bunmin or SHBG nust

VoL GO ERE BTt UPtathpr S RBC IR el ik, 516 as the.
@E?ﬁ%@hﬁ)eﬁt ford ﬂ?leaceﬁﬁbrsf@i]oﬂé'b‘i’ﬂdmgeé’lﬁé o SHRE. 1S a

in the blood circul ati on of the
subj ect T@sﬁubtecrbne tis peefarhtilpigitear Brla fdﬂmulatmnwhenem there i1s a

S B S R R
g Ps%'x%d Tl 2hEien 'tth(ffg% QMVXCI@S £ 4R | RHEAlin the testosterone

I'on conprising cyclodextrins as carrier.

by BhGlalex@dthareof isSprokidedf v thel faiinoot 4 sulglinguali ﬁormulatlon
hydr oxypropyl - beta cycl odextrin, but other bet a
Dy@ﬂeu@ldz(tar $mis11w1cfpmulam}ap0@1easm%m@o KFIRE RSCARETL- A

e | ar t f e. g
Wingnl ararmpf tibbrh IRy ilioh j8 e AP bl pRERAG: A
Eff‘ﬁb&&&ﬂ%lﬁrbth@f B@ﬁae(%fcﬁﬁi%@dﬂilh@eﬂn&i éthler Qtfsuhh@xmplents diluents
testosterone within one short burst. Said burst wll

aydi thallike anee witthtin the skibef tha aith fphpmmnmg aéprl@%éam%

wi thin,.60-120 second

%%’ﬁb%l}g e Ra P PRI BiRP e Wt teBa S areentially all
é %es@ést%ﬁiﬂé)ﬁﬁﬁﬁr@ﬁe@ﬁ%% bﬂt@stzgaﬂi Pt SwilBly®ically’b@ within a

pre erre di men pharmaceutical is designed

fshbyatsubiel ingewatal Qﬁmmﬂiplatwmlnnmﬁiﬁ} 180 eaconstse nporefpefaydably within
sai conp03|t|on conpri ses C
BPHEEYF SRR %@%ﬂ% St A lﬁg %ﬂﬁ%{] pegs E%Y&ﬁsp‘i’feteé’Fostemne

| taggpggs ;r Oﬁlté?ﬁfe%slﬁf&o & gf}?@%ﬁe& %b&hﬁmﬁg Qe phar%aceutlcal 18

consi sts estosterone

1o Fo P @Mbhﬁgﬁ@lca@ﬂamgmaﬁmd eag ineurk, prEferged said
ethanol, and 5 M water, but each of _the am)

tchggmsgﬁ;msccgmpgge ﬁp@(ﬁpd@@rm Y 2% hy deasypropy rﬁe&a,cgglodextrm A
tl}%ﬁ][c%r?%%ﬁ %{ %%lg?g @ %og?egrr(])glg rgfp’%hgl% ﬁ)rab g 9'1%2 of testosterone)
g%?léigt?s Jl)ie(y 8l métteé’{?@)g‘sgroh@% EﬂgTﬁy(\l\ﬂﬁiﬂpi'Mltlﬁa%héaﬁﬂ@iGXﬂﬂnes
Skadrier), 5S mns;()a(tlhr;iol arllj(i(l: 5 ml vr:rgggrl tblu(i? ZZCI?ro? tI\{\g ;Qllor:lrftg gf these
substances might be higher or lower.

Of course the pharmaceutical preparation comprising a PDE5-
inhibitor should also be designed to give a peak plasma level at about the time
when the testosterone effect is maximal. Such compositions are within the skill
of the art, a typical example for oral administration is given in vardenafil HCl
which is designated chemically as piperazine, 1-[[3-(1,4—dihydro—5-méthy1—4-
oxo-7-propylimidazo[5,1-f][1,2,4]triazin-2-yl)-4-ethoxyphenyl]sulfonyl] -4-ethyl-,
monohydrochloride. In addition to the active ingredient, vardenafil HCI, each

tablet contains microcrystalline cellulose, crospovidone, colloidal silicon

dioxide, magnesium stearate, hypromellose, polyethylene glycol, titanium



10

15

20

25

of the art, a typical exanple for oral adm nistration
is given in vardenafil HC which is designated

woheaisiioaiby as pi perazi ne, PCT/NL2005/000355

I-[[3-(I,4-dihydro-5-nethy|-4-

0xo0- 7-propyl i mdazo[5,1-/][],2,4]triazin-2-yl)-4-ethox
yphenyl ] suh conyl] - 4-ethyl - ﬁ%nohydrochlorlde I n
addition to the active ingredlent vardenafil HJ,

Bt SN 5043 AR EAL R A5 S5Bmptc o ven
%icfe&}{a"fﬂ%lrﬁi@g% isoﬁl%mlﬁﬁily%ﬁl\érﬁ'ﬂ@d ak YIC[B-(6,7- dlhydro 1-

itaniu oXl low ferric oxide, and red ferric

oeithel-7-Ar0 @ pmpyé-ﬂﬂgmazo]s»[fg ByvBnyrimidinderidf | citrate
whi ch |s che cal nat ed
ethoxyphenyllen 4Trﬁ%1‘fbrygp1_perazme citrate. In addition to the active

]é%ﬁ%)éxle tpél?ﬁp‘i\ﬁsalﬁ { on ﬁreg-gbﬂﬁ/d'lhgltﬁé ﬁ’dlﬁﬂw’lln)gﬁﬁgredlents

yl pi perazine citrate. 1In

ﬁﬁ@'ﬂdctyimallﬁlet &tﬂhﬂséd \aelhydgdswdmatsm siltigen phbpleiter at e,
each tablet contains the_ foll ow ng redl enti
mp@mg/léw Joidfiamg @12 gnesiEn S&%‘Sf’d?o}lﬁﬁé TOXBREGRY| tagthispllulose,

hosphat.e
SRS g BRI BLRRT U D, LR0BES WD s gah Ghake. An
bﬁfér%‘é;%mél%'l's‘%@&érﬂm 1R wBidH isechiéeniahliyridesigniadd as

An ot her exarrpl e is given in tadalafil which is
pymmalllj ¥ dedbyridoEd4-ddindole-1,4- dione, 6-(1,3-benzodioxol-5-yl)-

7I P?o ié@ g)@ga}ggglpqgél do h§f14 (gﬂ{ 1@%%)? Th a%ﬂhf?ﬂ Ro the active
ﬁio%eﬁle%tlga&laa £ %@HXQBR}’E %bﬁﬁiﬁig lthe f41&%ibgdiRbredibits:

tion e ‘active ingredient, tadalafil, each
caddcaimelogasatiuht ehyfdmbky;mopgl q:erlgﬂeseﬂ dwmpzomellose, iron oxide,

croscar nel | ose sodi um I | |

P EIOROLS 2 oo MABHE R IS GG THSHOTY AT URES cellulose, sodium
nesi t S |l ul ose, sodi um

ﬁra@r gl %ﬂ};? t??cr %{tﬁpﬂ]ﬂt [ tanﬂlgugrln :t%l%@%ligﬁ and triacetin.

It i s cl egifs clédatthpt pieferdily thh eépeéqisaifﬁecébf BBE®inhibitor as well

PDE5-i nhi bitor as well as th k)
beghodperlonaitass oh T e eEOIpPaREIg) A comp platEfiofldsdiowever noted

ORAE e a0 PR RLLRE) o0 oL L EEE SOEA ol pacly

o%ﬂlabschhé‘sttlﬂ%egﬁ% nethelbsedd eMbe) When ths tatbsteonse is
i's provided such that it essentially releases all aof

tmevtdedtsm&hethah ¢t essentinllyrmelenses allnfithe tesfogterengmathin one
Jheg]tpésttttgt% g@?ﬁr?ts ier%%’tt?ﬁe%ﬁ]g%rlg 1%%1‘0%8 r agl oﬁroa‘?ded such
ltﬁﬁ% bt roslPNNR AHESE pldiena concentration at least 3 hours after the
administration of testosterone. Even more preferred, the PDE5-i effect is
present 3.5-5.5 hours after the intake of testosterone. It is clear that the exact
time of PDE5-inhibitor administration is dependent on the type of formulation
used. If the PDE5-inhibitor formulation is released shortly after
administration, it is of no use to provide it at the same time as the testosterone
is provided, because there will be hardly any overlap of effect. If it takes some

time before the PDE5-inhibitor is available from the used formulation, for
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adm ni stration of testosterone. Even nore preferred,
the PDE5-i effect is present 3.5-5.5 hours after the

wonvske7sd testosterone. It is clear that the pEaOIL2005/000355

time of PDE5-inhibitor adm nistration is dependent on
the type of fornulation used. |If the PDE5-inhibitor

formulation is rel eased shortl?} after adm ni stration,
it is of no use to provide it at the same tine as the

t est ost i i ded. | '
AT i e PRGNS Wk
#%:Eﬁ?{;?}-éo%m LALthSevai | abl e from the used

nul , torexanple 3 to 4 hours, it can belis
adni ni st Fet elte presene imansidn the tdwdes of administradiqusof choice are

adm ni strated. For th [ [

By bicbauiedRedpREHBEBer SIAHSS T GRHF L s Spould not

hg\fﬁgl git%él tﬂu\é%;pF&)'B iRl 2SS YohtRIIAIRMistehabh dBB&iuse there is
Py hfTUeRced by i nvasi ve routes of

admnailal iatheRifeBechieststhrene, tie two diregd necdsratshidr a central
effect of testosterone, the two drugs necessary for.a
effact aind efiferinhexall eHegieiangiob ﬂoa|adémfné%t€r%fgﬁﬁ g‘%e % e time (unless

m ni st ered.at e [[TE: :
ST ShRA T of U, EEEBR LR EaSchiibeuch thay tho grug i
&g@_tasé&l e ftdl 89553 hehRARESE adinghisBrabiom) STheimeersidretherefore
admnistration). The invention therefore provides a

lprovides pakit of pantsrdosinmisiag atdeast erep havan aeediined cagnposition

conposi.tion conprising testosternon

O e SR b ST EE ln  R PR BHE

UL AR SIEBsdifibh RbihrisiNg 8B Y 5Siaihdb o Relsdrebpsaid
onprrsing testosterone i S designed to rel ease al

teBEipRsSitDaanpaishny teatdsyeranendidesigned(tooelencaral] testosterone

ithin 60 : : .
oretahy ymesnibaials (oReRrIAs Sthip(aeriaes) & lhe target site. Said

har eut.i cal L] i Si . e
L i
%Bg{ﬁg@ﬁﬁgttb%bte@@ﬁ@ @Sﬁ-ﬁi?ho@@ﬁﬂibﬁtm@ma@@&ﬁvitmmﬂﬁ aor

- ours prior to sexual activit e kit o res .
mharoometitical eoranoYiting CAMITETRE Iaa%; p&&’d’fhlt”églf Esf g?‘b‘f?epmr to
or an. anal. t her eof _an r ;

) SO LT Al RSO et o
%@Efo%téﬁpb Rirt:f $n&ogus thaiedahhll.a tedletemedndther formulation

tadalafil. The anmount of testosterone_per

phaipmcieygtd PAES-inhibitor. The preferred PDE-5 inhibitors are sildenafil,
vardenafil or tadalafil. The amount of testosterone per pharmaceutical
composition comprising testosterone is at least 0.3 mg testosterone and at
most 2.5 mg testosterone. Higher or lower doses may be necessary depending
on the albumin and SHBG levels and the weight of the subject to be treated.

The pharmaceutical composition comprising a PDE5-inhibitor comprises at

least 25 mg sildenafil (or 5 mg vardenafil, or 5 mg tadalafil) and at most 100

mg sildenafil (or 20 mg vardenafil, or 20 mg tadalafil), or comparable dosages

of other PDE5-inhibitors. Again these doses may vary with the weight of the

patient. For the reasons already outlined above, a kit according to the
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conposition conprising testosterone is at least 0.3 ng
testosterone and at nobst 2.5 ng testosterone. Hi gher

wonrodsawes1o doses may be necessary dependi ng on POE®NL2005/000355

al bumi n and SHBG | evel s and the wei ght of the subject
to be treated. The pharnmaceutical conposition
conprising a PDE5-inhibitor coﬁpri ses at least 25 ng
sildenafil (or 5 ng vardenafil, or 5 ng tadalafil) and

at nost 100 sil denaf.il (or 20 vak denaf i |
v diainn v SR dpnasepesoRad e AP e i Fth
siohbh Ol ' Mdy@Ey W th the
R e st e S el A S L AR
out | i nedIabgvefered iemladtmedi,tdpettestdsédnone an Ufplp a4 precursor

OSSPl Gl SR LogioRRE T G854 AErEBsPbP SRBG BTN Hgred: the
b RuRh&S 8&5@&8&‘%@%@% o ﬁe%ééé%ﬁjyf HRREa &NELPEHR period of

S
I'S a precurs or ne ol1te of testoSterone. In case

& PEesHe e bphdiast st menehich ivsedded e clmvert whe lpeecursor into
conprises instructions to (if necessary) ingcrease the.

testesipaphedrorass sumtabelgarcd testonieapng 1t Heed hetis Repiod of 3.5-

[ eeded t,0 convert the precursor into testosterone.
I5§558§§S§W§%q ‘te of testosterone is used the tine

period ofiy3r@er B RurdiReY Snhdndhdletefivts of theokidef paots of the
further enhance the effects of the kit of parts of the

invemtiowsasbkid tay fwehef compeise goedts 08 cRERIEVE Byterventions and
cognitive interventions and "stinmulation. Suc .
iSHI%\Af?&%qDOSLﬁE)}n A Ay, egﬁ%ﬁeaﬁﬁ Eo ?ttejﬁ‘rca(%l@fﬁe apet, CD,

W\Y&ssiWin\flgrﬁtix}eD bR I fa'[y\’(%, a Bhkito JW¥bEige at lléa¥ partially

site at least partially designed for the o
plesiond fof thaipdirpognif said cegnitvieattionlat8omdiomezmies 1§
preferred to present said cog,niti e sti.mul t.or¥ b ously e
inreérned fORTIEHE SALE Fegmdfye stgnula mw;fqmrgpﬁ}?n Yyoconsciously €.g.
}‘Su\r]?ihe{naﬁnhance the effects of the kit of the present

M6n~a subst ance may be added to said kit which

sti mul at e fulreheresdhadei theddfeats ofvtgi kit pithevpyesemt tireention a
subject. This pathway is_concerned with a relativel
ciiufbfseazaet iy he ‘shdadotreread Q%Wéﬁhﬁl@ﬁlﬁﬁ@%ile SReRAlER
R T M et
relatively different kind of reward system which helps providing an increase in
rewardseeking involved in sexual behaviour. Examples of such compounds are
Apomorphine, a dopamine D2 agonist; Aripiprazol, a partial dopamine D2
agonist; Pergolide, a nonselectieve dopamine (DA) agonist; Pramipexole, a new
dopamine receptor agonist with preference for D3 compared to D2 and D4
receptors; Bromocriptine, a nonselectieve dopamine (DA) agonist; Ropinirole
hydrochloride, a non-ergoline dopamine agonist with a relatively high in vitro
specificity and full intrinsic activity at the D2 and Ds dopamine receptor
subtypes; it binds with higher affinity to Ds than to Dz or D4receptor subtypes;
Roxindole, a potent (autoreceptor)-"selective" D3 dopamine agonist;

Cabergoline, a dopamine D2 agonist; Lisuride, a nonselectieve dopamine (DA)

agonist, and the autoreceptor antagonists; (+)-Ad 76, a D3-preferring,
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Aponor phi ne, a dopam ne D2 agonist; Aripiprazol, a
partial dopam ne D2 agonist; Pergolide, a

waanmsabeao i eve dopani ne (DA) agoni st; Pran pexBC®NLa005/000355

new dopam ne receptor agonist with preference for '-D3 ~ ~ ~
conpared to D2 and D4 receptors; Bronocriptine, a

nonsel ecti eve dopan ne (DA) ag?)ni st; Ropinirole

hydr ochl ori de, a non-ergol i ne dopam ne agoni st with a

e DAefuegentet FREEBTHa Eul¥EAR e traslanit
%g@élﬁﬂ?esrgld ﬁraﬁbﬁg§%¥5\ht\k}hmwﬁ%§7 ﬁ'@fél@hﬁ]ﬁll&‘ht@agbﬁﬁet 0

ceptor subtypes; Roxindole, a potent
qatdrecqiopd of Joparirechéiwve’ 'tef)&miaipam wellaggotliesteuptake blockers;
Caber gol i ne,, do a ge ni st; Li.suride, ﬁ "
ByREepiant {ig\; Attae msayo glowtgx{ke of hprepipephrine, serotonin

%& g%ﬁﬁhgr Aﬁ:gh@g Ak Sé ?rsgtﬂiel sdl8etife dopamine reuptake

erring, m ne aut or ecept or ‘ant agoni st ;

(n&)lbﬂkﬁ ﬂBI@lS@@W@m&eﬂheﬂQx)&mmr@ reuptake misibiton; and
which may preferentially antagoni ze autoreceptors of

Aopamiadengier NAIDéy li’ﬁcﬂﬁthr arﬁggwst apd doparppggeyreake inhibitor.

ke SToTPERR e LA I 3 P Bk venion

A feRkd (o 10(‘0!’&@138@(1&8& Whlﬁﬁ |1ﬁEiU1®éet}£éQl@@|ﬁi'd1%ﬂ(Epl@mpheral
I nhi bitor; 9 (vanoxerine), a dopam ne reuptake

hdhé T tonen e Amdnbids on danepepoantred emdaperaplergd sxiracellular

dd h h
PRGN PBRTIZS PR PR R Fph S Az tin Pt A EhgeR R0 Bated in the
ﬁé‘x@ﬁta?ﬁggxad&ﬁ g‘%%ﬂa%@ﬁité’ In 36BN bE By inphtRdtictdree Examples of

centra ripheral adrenergic tone, i.e. inhibits
stcld amnpoande atre alomdihep enigipka & agontistadmidarotine, a partial alpha

norepl neggél({]e co(%%ent %ﬁleggzwﬁ%?l vat i. gzsofsyzlt gr;na
sl te e NRbEDAHATs Ao TRPAAS i vl AR cdfeATR) B8uPhuy form

such conpou e cloni a 2 agoni st;

of gAY, Aol i @hrauglap éy@iol(ﬁlwia)r%)lﬂgmibgical emgkes or combinations
dexmedet omi di ne, an al

t it of t
.tbexe@éfllmls thws alsp msﬁﬁuﬁfoa @&b?@glilgvmsgfl §P§?ﬁcai?}§e 1'3 ig‘fﬁef

I
SagrlicBes el iy SlloR B SR Btbiclte PRASHALIANED, |
fh@;&)o iR BSHS eb@tbng FSD because of ot her rredl ci nes

and/ or drugs- such as SSRFs -; subjects suffering from

Low sexual desire, sexual arousal problems and hampered orgasm
are candidates for psychopharmacological treatment. These categories of
sexual problems are also linked to three (transitional and overlapping) phases
of the human sexual response (sexual desire, sexual arousal and orgasm),
which are regulated by relatively independent neurotransmitter functions.
Traditionally, motivated behaviours have been divided into appetitive and
consummatory components. Activities aimed at obtaining reward and
satisfaction belong to the appetitive component. The fundamental appetitive
motivational process is an intrinsic brain function, and is especially related to

the predictive value of stimuli for reward. Processing of motivationally
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dopainhileitipnc Theanediad préfrontal cortex (mPFC) mediates behavioural
inhibition. Dopamine in the mPFC plays an important role in behavioural

inhibition. INlustrative of mPFC-DA’s inhibitory role is the inhibition of the

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

partial agonistic action of aripiprazol will then have a positive effect on
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90 while substitution of this steroid maintains sexual desire and fantasies after

surgical menopause?.

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

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

30 another group of hypogonadotropic hypogonadal patients (unpublished data).
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period. For these animals it has been suggested that
testosterone is involved in femal e sexual behavior 6 .

woheosdozappear ance of testosterone foll owi ng PCT/NL2005/000355
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conpl ete loss of libido7 * 8 , while substitution of

this steroid maintains sexual 1fesire and fantasies
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sexu and vagi nal i n norngl
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three to four and a half

The results of the above mentioned studies demonstrate that
testosterone is involved in female sexual motivation in a time dependent
fashion. The influence of sex steroids on sexual behavior might be explained
by a steroid-responsive neural network, a highly interconnected group of sex
hormone receptor-containing neurons in the brain!2. This network is not a
closed circuit, but serves reproductive aims by functioning as an integrating
and activating center between external sensory cues, hormonal processes and
reproductive behavior. This is partly accomplished by selective filtering of
sensory input and amplification of signals that may facilitate sexual behavior.
We assume that an increase in vaginal vasocongestion induced by sexual
stimuli is preparatory for copulatory behavior. Visual exposure to sexual
intercourse between members of the species of the onlooker is a potent

releasing stimulus for such a preparatory motivational response. Both men

and women have a marked capacity to respond to erotic films with a genital
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hours after this testosterone peak, we found a
striking increase in vagi nal responsiveness when the

weumjsaotsao wer e exposed to the visual sexual stPaUINL2005/000355

(see also Figure 1). These findings denonstratev vives Y J JJ
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alterations in genital aro
i de NOp ﬁ‘;]gagqa(g&ioghperéw etjns(fl en(?ot% ﬂ%g:e induces Sra duiction of cyclic

guanosine monophosphate (cGMP). c¢GMP is a key mechanism in relaxing
smooth muscle, necessary for the induction of an erection. This nucleotide is
hydrolyzed by the phosphodiesterases, from which the main activity in the
corpora cavernosa is due to PDE5. Therefore, during sexual stimulation the
action of NO/cGMP on erectile function will be enhanced by PDE5-inhibitors!6.
The genitalia of both sexes have common embryological origins. Recently, it
has been shown that the clitoris consists of an erectile tissue complex, which
embeds the anterior vaginal wall. Clitoral erection and the anterior wall of the
vagina are highly involved in female sexual arousal and response. It has
recently been shown that sildenafil — a PDE5-inhibitor - improves sexual
performance in sexual functional women.17

Although in both men and women similar specialized vascular

mechanism are involved in the genital response, an increase in Vaginal Pulse
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reduced sexual desire will affect sexual arousakvand’ v v uwv vwv

visa versa; both indices of sexual function m ght

i nfl uence orgasm potency and V¥sa versa.

Phosphodi esterase 5 inhibitors and sexual arousal In
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subsequent increase of blood flow to the cavernous tissue is regulated by the
parasympathetic nervous system (initiation of an increase in this cholinergic
activity depends on signals by the brain). However, without relaxation of the
smooth muscles there will be no erection. Reduction of the sympathetic tone
and consequent relaxation of smooth muscles appears to be a relative
independent prerequisite for the initiation of an erection. Thus, penile erection
occurs in response to increased activity of the sacral parasympathetic
innervations and a decreased activity of sympathetic pathways. In the penis,
nitric oxide (NO) released from nerves and endothelium, induces production of
cyclic guanosine monophosphate (cGMP). cGMP is a key mechanism in

relaxing smooth muscle, necessary for the induction of an erection. The
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compartnents (vascul ar spaces). The smpoth nuscles in
t he cavernous sinusoidal walls are nornmally tonically

woamst7sab ed under the control of an active syRpamNLREIS®00355

(adrenergic) tone. Relaxation of c [ S i
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SNDO n the penis, synpathetic innervations
of the blood vessels are sparse, while the snpoth
muscles are richly innervated by this system In
contrast, the blood vessels of the penis are richly
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an erection. The/ ,13 ducti )
AR PAERSYIP @%}é}ﬁlg eb&'a&ghegs %igtéllreoa ggi}?egragkl??%sgygwn. An increase

in prefrontal activity is accompanied by a decrease in parasympathetic

activity and an increase in sympathetic activity. Alterations in these branches
occur asymmetrically. Moreover, the sympathetic branch of the peripheral
nervous system seems to be more sensitive to psychogenic induced alterations.
Thus psychological processes controlled by the prefrontal cortices appear to be
directly involved in the physiological mechanisms regulating induction of an
erection. It might be assumed that the same physiological mechanisms are
regulating the different components of the female sexual response (i.e.
parasympathetic innervations are regulatory for the VPA, and sympathetic

innervations are, together with Nitric oxide, responsible for swelling and

lubrication).
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the synpathetic branch. Brain activity nmedi ates the
i nfl uence of psychosocial circunstances on sexua
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Depending on circumstances and individual differences, testosterone
can produce effects that deviate from the expectations one would have given
the functional role of testosterone in the regulation of sexual behaviour. This
inhibition of the centrally regulated autonomous sexual response was also
apparent in the relative change in the VPA. Contrary to the expectations the
VPA was smaller in the testosterone condition as compared with placebo, and
probably the result of a continuing inhibition mechanism induced during the

fMRI procedure.

Jd

The synergistic effect of a combination of testosterone and PDE-b inhibitor on

vaginal arousal in women suffering from Female Sexual Disorder
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In a recently conducted experinment (not published) in
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Pedrasrapone-Carps et Al Rk bl AP SRRy o
81? gggﬁS@ SNE OW%H',L ﬁjec‘@ﬁ)éese%h\éla Brédial fPRGikheedlwitRtestosterone

erone in e regul ation of sexual behaviour.
Thinell ahths tombimftidrhef teotrstalony arsha PRES mbibtonpussed an

AR KR O v
PAwas
L L

ﬁﬁl\/gbi"d&lﬂlt Fanttidn it m@mﬂe}@thanmhahtmébbsmmter@q ¢rembined with a

procedure. The syn istic effect a . .
DENDS-malhibaier pfrod ueaba ﬁé&@%@aélyd&m@@m ARFISAEG N gRnital arousal.

(2l B QUSRI HL B 0 EOTURBORLg etk
EXRBEA BN 8 a O E)-ihRibitor and testosterone or an analogue thereof, in
the preparation of a medicament for the treatment of female sexual
dysfunction.

Testosterone is also known under the chemical name 17-8-
hydroxyandrost-4-en-3-one which can be obtained in various ways: it may be
isolated and purified from nature or synthetically produced by any manner.
The term "or an analogue thereof" includes any useful metabolite or precursor
of testosterone, for example the metabolite dihydrotestosterone. It is clear to
the skilled person that if a metabolite or precursor of testosterone is used, the
time point for administration of a PDE-5 inhibitor probably needs to be
adapted. If, for example, dihydrotestosterone is used, the time of

administration of the PDE5-inhibitor lies approximately half an hour earlier
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wonen suffering from Femal e Sexual Dysfunction, we
found at different time intervals no effect from one

wdasEge7sad test osterone, nor from a PDE5-i nhi bPCOINL2008900355

conpared with a placebo - on vaginal arousability, nor
on sexual desire and genital sensations. In this
experinment we found, however, Bnhat one dosage of
testosterone (0,5 ng subllngual) conbi ned with the

dmi trat f P
PIREIIEACIN. - S AR —
{c{ &81vISS1R8dREQMNR ) PERK Anforin® O PITPIS -ihbibitora fid §t[111te|3{@and1ng and

t est ost erone peak a significant hllgher Va

ﬁ’uh éﬂnﬂmg bxamplediaterthedaowing GI5- 196860 ¢ Céitﬂrﬁaaalaﬁl) Bay-38-

apes tﬁir&iiléfeﬁ’aﬁ%r@%azwﬁﬁ SO ARG g6 08 RWD-12-

hoy Egarﬂ}?nﬂg 19258001 YRS dey, ang. s‘trgootsbm@%vgog, BMS-

SeXx al ou reat mént W t F‘I t est ost er one as well as
B}tmo@@M&zszpfFRm&mt A28 BMPBDE263,i Siiki-bl1 36k, 10485,
Caused an i ncrease in attentl onaI g gagene

WA a9 Qi) 8 ¥ash NG AL ek aegamm%&m be dygpd in WO

gﬁ&%g) a PDE5-i nhi bitor. ﬁutentlonal engagenent is an
#9nt function for normal hunman sexual ity.

Test ost eppdRr FIFPIREHDHES-h1dbROED providéd at lquso duvedsatter the
statistically significant increase in genital usa
adnunstmtwm of Bbtasitortarane, eHen mereme abbbwﬁ’e@l ax arises

PR T -
?Egﬁ%tﬁi hﬁ@veoafm@ 48 &SRB tHolorintatiog HEPD B inhibitor can

sexual dysfunction. Testosterone is al so known
ahsdebe phvenciteiiecamme bimee teBtsterone is administrated.
hydr oxyandr ost - 4- en- 3- one whi ch can be obtained in
vari ous ways: it nay be isolated and purified from

Rl W80 SHPJIRETE sto\éiegfrﬁe A el BfY¥rdBYN68alithB8 of the sexual

_ I'ncludes any usefu
weé@hlei te or precursor of testosterone for exanple
the netabolite di hydrotestosterone. is clear.to.the

skil | ed papabnentravitnra gosage POt E‘a—‘Pnﬁ cariag wih a
ﬂﬁﬁﬁ%@ﬁ}b&ﬁ% O;';%"Sog#ﬂ%g ggﬁg@oﬁé ?@g%p(fr g%dlgf §urhcézleonss which will
Bake learning of positive associations between sexual stimuli, genltal arousal
and subjective experience possible. Moreover, the treatment of FSD with a
combination of testosterone and a PDE5-inhibitor is preferably augmented by
an “approach induction” treatment. To create a more permanent psychological
change, the central en bodily processes activated by testosterone and a
PDE5-inhibitor under sexually relevant stimulation need to be perceived and
need to become associated with a positive hedonic tone or with activation of the
behavioral approach system. The perception of bodily reactions by focusing
attention on genital arousal is made possible by testosterone (whereby the
genital arousal is synergistically enhanced by the PDEB-inhibitor) and can be
emphasized by verbal instructions. A positive hedonic tone cannot be taken for

granted in the population of FSD patients. In order to achieve a positive tone,
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adapted. If, for exanple, dihydrotestosterone is used,
the tinme of admi nistration of the PDE5-inhibitor lies

weappsaxistat el y hal f an hour earlier(as this i sSPCI&L2005/000355

approximate tine it takes for excess testosterone to

be converted to di hydrotestosterone). The anount of

PDE5-i nhibitors is still expanding and non-1inmting

exanpl es are the follow ng: G- 196960 /| C351

(tadal afil), Bay-38- 9456 (vardenafil), . UK-103320
patiegtmesn by expOsgIbtp PasItgy éﬁlm@ﬁhgwpg&%efécgﬁ phase of the

&i\?gig éﬁg%%flg, ﬁi}é}%’!@;ﬁ&é@% @‘]L\LJ@E %%%_s%%%nﬁ%ﬁ%ég%g ,q{ﬁese positively
ERt222934 iR 6388t oSelat bB®E habP4daceséf ei80ns of the patient's

DA- 8159, NCX-911 or KS-505a. O her exanple% ﬁan be Th
sexmally praferee) eolen, pEstilpiaeluding Hee feemlithp pgrtRAT- Lhe

is provigded at |east 3 hours .af i B, Strat i -
e b et SRErBoBRY YLy SRR Ak v way
YeRhiDes] APMack sPsteth Befori@uiastivdted! the plasma
ree testosterone peak. As already described above, and
depenrdhtgentof BSDf might! camistst of crreatRDES sitvaitisn: gy whigh the
al so be given at the sane tine testosterone i,s .
RavieRt SR TCE. Sceaiara Fom A orspbaT § BoREEs edopip one or
i Irfehen bl . BRNUBL UGS RARS@ment of
SPLERA e B okt PEmuigBagseent of
geRRED akoldli(bp epnaldiorubil drel aBHRG-inhibyvoa), sughrined attention

oSl 5sA S B G 25l BB o
%r%gigfaﬁigh?o%g: g%g%ﬁ%ﬁrhfgﬁ@%lﬁﬁsgﬂe% ) Etﬁ@s{?grsutﬂtel?hgaﬁgntatlon of

%ﬁ&m@eggﬁﬁabppmgkkpr is preferably augmented by an
"approach induction" treatnent. To create a nore

per manent psychol ogi cal change, the central en bodily

processes.acti vat.ed t est oster .

PDES. | nhiTid Weafﬁe&@rf%ﬁ@?aaaw ¢ 8%2‘3‘5@@‘9‘%@%?%??%3 female
%%&%ri RenP ek SleVReuaNdyTaetibe hanerrliagsochiat fdnale a
wth a positive hedonic tone or wwth activation of the

ehsbinatiah eEPPDEFinhybitenand hestpsiesepe pbAnGMaleghg fhereof.
reactions by focusing attention on genital arousal is
made possi bl e by testosterone (whereby the

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

limiting example.
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Expnap

genital arousal is synergistically enhanced by the
PDES5- i nhi bitor) and can be enphasi zed by verba

wonetsrodid ons. A positive hedonic tone cannot BeETMNAR@SI/000355

for granted in the population of FSD patients. In
order to achieve a positive tone,patients can be
exposed to positive stinuli ddi ng the effective phase
of the drugs (that is, at least 3 hours after
testosferone i ntake). These positively notivated
€Sconsi st of pictures of happy faces of persons
of the patient's sexually preferred gender, possibly
including the face of the partner. The pictures of the
Paggsipanes presented sublimnally, so that in an

o 1o, R 0L P BB 0o 3 L REEYTRR a
{005 RyEhLua 28, Lhoublh s B Pt Bt

SkpAGénciag IFFD of e.tibe deghal desind, lappresaah asystador dBhiessed

requi res i nducenent of genital arousal (by §Eexual .. di

grgasm potandyx fRDEBepshiBioRths Ruiek W HadyANtER PRBTHCIPgted 1N
exual .stiyuli and.to..genjtal - si:hl.; :

B Bugds Siees LA PUE B, Mg ROSHR P RE AU RPE rekBation,

@Pﬁr&ﬁ%éPﬁVE@ dRYp etk Adapdivepcoatdinaig antiedndrogens). A

pi ctures of happy faces). The invention further

preyhaey tastwnladrt of the peacedyre Jubiests wareriabemviewodand

f l. | d AGt L di t ' | .
BB GY ORI o Ebte s TR RG b SR e B, Faginal
?ﬁ‘fe@ﬂ@ﬁ@, gﬁggjo.trrb%re%’{ions-r ﬂﬁt}iien%/;@éihh%dﬂbﬂ ule @phaiplgithed

n nore tail “in the follow ng, nonlimting
exaspllegiExbemhphaifa. Pactipipanss Bolinvebaveeristony v a

het er gsexual  orientatiqn . (Man e: 40,6 years;. sd:
ggdqgrlp@]@gﬁq&,ﬁmgio gﬁcag %%Sﬁ%g@ﬁgﬁ M%&negrwv%cglar

have.,been [j j ' A héBnalities.
EONTDEERRE LSRR PO Chothed Y gt aphy sl

IRagtasd Kloddhsiptiyamd hesiatelyge hesty waetjesfqraietl Rarticipants
this study. Subjects in fertile a%e usg& oy
codhohebpse deess wndvere geanired ngtitp e ¢phol or psychoactive

?ﬂ%ﬁtg% 3%% g%ér\{llegsg’ be%’())(lgeegrtld ERd 859 % B;zbé/ﬁﬁle(fﬁgﬁ@ﬁn iS%j &t kould not

make appointments during their period of menstruation.

Procedures

This study was approved by the Dutch medical-ethical committee
(STEGMETC). The experimental trials were preceded by a screening visit. At
this screening visit subjects were interviewed by a psychologist/gynecologist to
diagnose for FSD and to determine eligibility for study participation. Weight,
height, blood pressure (supine and standing), heart rate, respiration rate, and
body temperature were measured. A supine, 12-lead ECG was recorded and
examined by a physician (and when necessary, a cardiologist). A gynecological
examination and urine pregnancy test were performed. Cultures were taken to

exclude Chlamydia or Gonococcus infections.
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pregnancy test was part of the procedure. Subjects
were interviewed and exam ned by a gynecol ogi st to

wexaisudesipr egnancy or breast feeding, vagi nal PCT/NL2005/000355

i nfections, major operations to the vagi na and/ or
vul va or unexpl ai ned gynecol ogi cal conplaints.
Partici pants did not have a higtory of
endocri nol ogi cal , neurol ogi cal of psychiatric

ihsTumsnbioats BROSHGRILA BRI e, BUBSEFE Y fefetiing. A
lg?x?é:!i félﬂ?ﬂe%&glﬁal%tg? i D9Yed B8 SubyeEEwRd StaidfBadquirements

I Cl pant's not abuse drugs and were required not
4:8d peccedueeh AThisingnye the tise ef theyagined photoplathysmograph (a

Fonb ok BaBpbaFHIcAD e THNRHE AR Ageine 8 atss & Blral film
t i Thi :
{{ﬁgﬁoﬁfﬂ%gﬁn&g% (gg,oagg%rt%;@ﬂg % t(%‘rgé o‘gg)?rné%ﬂ:l@%/ﬂé%ﬁ%&er they

Bre@ice gt @khbFteabs vesdsion pf eoedmobtionah Storopaaiskg
visit. At this screening visit subject

For éhe pevedmisptal eylehl vercke Aguhleigrandemlypsgaped placeho

for, ESD,and to determn I.giihj i ] st ud
E)%Httri’lf‘?‘i) SHS8iP Y e EIR Wﬁg%ﬁ? d l?%# Sé%d%%g sur ey (supi ne
i‘?@laﬁ{eﬁadi ng), heart rate, respiration rate, and body

tenperature were neasured. A supine, 12-lead ECG was
pePhrEfedthlabitoexam ned by a physician (and when

3 di ol oqgi st A | ogi cal
gi%ﬁ%%%%@ﬁgéﬁg’rlﬁ:g? %blség)élpancsytn:g? \%g:r gaperf or med.
i%: %(—I*e st:é{)&%r(‘]ﬁééﬁ P]?E?-rlnhfbi_ Hé ewblebAIpsRind s AFereqiioen ac the same

rons. Eligi bl e subjects underwent a
tane | huertheaP DEB-inhilitor whk dwsedffarneulated eneinthatathe effect of the

e son soa g et E BT O B Bfgaoreo

e . Of, [ . .
T e T
b aveLRSoRe, BOESaH toitodtdroag meid plhotba)wedoby sepamteekperimental

filmfragments of 5 m nutes. Hereafter they practiced d
diaya. Thefownexperimentsl daysiwrreaeparaies) b%f%t&gﬁsa‘ﬁ ree-aay
For. t.he experinental trials we used a double blind

PEHPN y assigned placebo controlled cross-over design

W& fink QUEL WaybraRngirhhfilation subjects underwent the following
measurements:

- 1:00 hrs: Emotional Stroop Task

- 0:15 hrs: Trial 1

0:00 hrs: Intake drugs

0:05 hrs: Trial 2

2:45 hrs: Trial 3

4:15 hrs: Trial 4

Each day started with a physical examination (measurements of vital signs,
blood pressure, heart rate, temperature and respiration rate). Blood samples
(8 ml) were taken for hormone analyses. Subjects then were seated in the

sound attenuated, dimly lit experimental room. In order to make this room
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1) Placebo 2) PDE5-inhibitor 3) Testosterone (0.5 ny
sublingual) 4) testosterone + PDE5-inhibitor (the two

woanpaarsde were given at the same tinme, but theCT/NL2005/000355

PDE5- i nhi bi tor was dosed/formnul ated such that the -
effect of the testosterone and the effect of the

PDE5- i nhi bi tor at |east partly¥Ooverlapped) Each

subj ect undervvent t he four di fferent dr ug treat rrents

' t est post erone, di + Lestosyero nd
bbb BB s RS GSE A S et PR SRR TR RS A ] gerfumer
%B%ﬁé@%&{mﬂ 8 sfbjdets I lggctl@%h(‘—zﬁtexle@é‘&ﬁ)ﬂ@ emotional
erio During each day of drug nmanipul ation
Stilobop G;ta§k (IIl‘iii ﬁhwahés)t 'ﬂhe fa&pdmmemg;embamghtrthat@gmahpx@be and the
hrs: Enotional Stro Task - 0:15 hrs:

pitlject Wﬁak%ft@nl%esngt o 10 ikieaT the proks. e Sibysqd was
J&éﬁc&gﬁ £ Lhi éle as néj(gs)ég?lle %ﬁlﬁ{jvi@'v&tlﬁg%hg i ﬁ%hments A 10

on (ne sur vital si bl ood

BiR6Sd heutrad @fdgni@itewat Golheval by a Eﬁnﬂnu’%emdtmtﬁﬂmm fragment.
rate). Blood sanples (8 m) were taken f

Affieiryihese bs‘@ﬂi}r&maﬁﬁ@mwﬁeﬁ%a@@wﬁ%wﬁéng%égggg' testosterone
enuat
TSP S b o PG T2 B b2 e o

‘V‘éﬁﬂel@@flf @@ | bﬁ?ﬁi&gb@rhﬂldén RE raf é&}%ﬁﬂé/\/&lﬂld)h@dﬁmnon was
Ind the s The subjects then executed the

éothiwahby aﬁbtlwpse{taﬁ el kP mumawys) ambem’gye(@ mgmt@,s) film

B Sudht R RS BERES) AN LN FUBASEL el ot
S 1 i A s
fRréirdwadh. Wof&eéaﬁd ted woee otlianited avhilaglee Aihis pause was followed
by a third set of neutral (5 minutes) and erotic (5 minutes) film fragments.
Again subjects had to wait for 2 hours, so that the last VPA measurement was
taken 4 hours after medication. This last film-trial (neutral, erotic film
fragments) was followed by a second presentation of the emotional Stroop. The
experimental day ended with a short physical examination including drawing
of a blood sample (8 ml for hormone analyses) and collection of AE and SAE.
Figure 2 shows the effect of the pharmaceutical preparation according to the
invention (P< 0.035) as compared with a placebo/PDES5-inhibitor on VPA in
women suffering from FSD.

Figure 8 shows the effect of the pharmaceutical preparation according to the

invention (P< 0.04) as compared with a placebo, a PDES-inhibitor and

testosterone in women suffering from FSD.

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

unmasked and the masked condition eight erotic and neutral words are
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After these baseline neasurenents, the subjects took

medi cation: testosterone (0.5 ng; or placebo)
weuhisnguab |y, with cycl odextrines as carrier aRdT/NL2005/000355

Vardenafil (10 ng, or placebo) hidden in a capsule.

The nedi cation was foll owed by another set of neutra

(5 mnutes) and erotic (5 mn t'les) filmfragnents. The

subj ects renoved the vagi nal probe, and were taken to

a waiting rgomfor a pause of 2 hour.s. Duyi t\is

pregentaday didisgent AUt Kot BTPEM }le(%’fa;%ere“gogﬁd Ahygxtra set of

unl i.ed ' ' | ideotriQvedubpct were
e
HsBriRs] t6 idmorb riagentent oighe wardbjasct ® mrade tthe walour of the

for 2 hours, so that_ the | ast VP asur.e t t
worduas QRIGKY ARBeRekld R ¢ ?@%&%nﬁgﬁlﬂﬁ the golour SHEHR mask
neutyal , erqot] i) t 3, : .
BEEAEE paBR Hich ) LEASPBNLTS BEFLLPLaNSTNPY 8 shovwn o

expend TENdwhd $gthendecbtwititiubussihe colobysd aalitral or erotic word).
exam nation including drawi ng of _a blood s

" ) npl. e m
Tiothé orasked canditjeethe wond pitinee is Bigsept 05r?é)°§§£\ 4 ms and

Fi t ffect of - j
brdbarsfedapesta g b eheoh RFaEPB ERth Sgipe colour. A
ﬁﬁ%h%ﬂe%hﬁe@teﬁ' 3CEPALERER] idabddpbit @as PlacddAnl frombokthe
su ring fromFSD. Figure 3 shows the effect of the

ptibjechdeiliiatiah of Ve rasparsearevredistgred bytibeicapttenh clock and
P< 0.04) as conpared w t.h l.acebo, a PDE5- i nhi bi
wisdea she O mRORaRHOR PRI £ 90 e pegan i bP5000 ms).
Li O I ARk HtiR RFbA s MRSk §fresented blocked.
AR pSGE Bk s tnd Mg TREGE R TR
QY044 & aivirdg weat ened ésr erchnest,riadwared, roséqionse @ words and
were used. In both the unmasked and the masked
- coloairs differedghi Sdpmes thighask &as¥iednor ds ar epresent ed
in different colours (i.e. red, green, blue and
yellow). An extra set of stimuli consisting of letter
Hdedlgs was used for practice trials. Subjects were

instructed to ignore the content of the words and to
Nk méusucemnen#s of the words as quickly as possible

oo ey ocieaont pidifog, Al SELRYE peLrh PaBE et Ratching the
WhLGB fil$ ShPWBCilied not to participate further that day. For the
psychophysiological evaluation the VPA (V aginal Pulse Amplitude) is used.
The VPA reflects phasic changes in the blood volume corresponding with each
heartbeat; higher levels indicate higher levels of blood flow. The dependent
variable used is the amplitude of the pulse wave. Before the mean VPA was
calculated, the raw signal (sample rate was 20 Hz) was digitally bandpass
filtered with a butterworth filter (-3 dB cutoff frequency range 0.7-1.5 Hz; 40
dB down/octave). Movement artefacts were detected by visual inspection of the
signal and removed manually. Hereafter the amplitude was measured as the
distance between the top and bottom of a pulse wave. The mean VPA was

calculated as the average of these amplitudes across 30 s periods.
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750 ms, followed by the target stinulus (the coloured
neutral or erotic word). In the masked condition the

wood/pisabure i s presented for about 24 s andPChEm2005/000355

masked by randomy cut, reassenbled letters in the
same col our. A m crophone connected to a voice-I evel
detector was placed in front 32 the subj ect.
Initiation of vocal response was regi stered by the

%13 Banenitrdnol e HEa 1epPoEssROdenapiSbfibe cxggbplacpment of
c)f)et R of e%t %@éorﬂ\ﬁix@sco%ﬂgtléﬁﬂ it ¥ hOmes At fuly égamine the

present | ocked. The sanme words were used for
Qb;ﬁd”luteeﬁieanl‘mphﬁllde vdlmes éntbe ceubfal wyedetia pendisionsr kn stead,

di ff d all
o Dipcmean bR Ik AR ST SR JHATELH S PR Slgpg Agment
glgvgli%g éyno§£§rgccﬂ'@q GRE G g@%l%ha&ﬂﬂ‘ Bufi éa%hfﬂlh{rtﬁﬁﬁas

_ par ICI pat urther that For the
Qﬁ& biop iy shelhegiywsek. eval uati on the VPA Va i nal Pul se
9

t'[‘ihne I‘I@}S‘g]gteﬁg/[dlsffﬁ;érelgéwq-ggg%grggé gél l%?:’%qsql %a% % % Jﬁk{g%ﬁ%osterone
Lﬁ gﬁ%@lﬁ% \gv%rdg gll hégggﬂl' X IZte g’ﬂ'o?e %]fftle? l}gf;ﬂ ol}txbé}%hs trial 4)

Mesa%e&@a@asﬁ@& aneovhe Afﬁﬁ{teiv&b%i&aﬁeﬂfait crdsforaid foh¢he ateroid
signal (sanple rate was 20 Hz) was dlggltally bandpass

ﬁomdldaroadawtthlaéﬁ Ol BN BLTIH; p|<FQ e4) lqn 1Gatin phtet e Increase

f 0.
r eqx‘éfﬂcy e &ng%érega S%tvg%'{) %1%% ca\}l gﬁ ﬁ]fg%:é%)sf%re célfu%%ondmlons
%mfﬁﬁu Q{éaéte?cﬁq E&ABMBFL IR YA debo JTRY RRtdtérdneer Vardenafil)

e Was msasured as the di stance between the top
angjn ot tlominig eorplitisns watlenutTihe steroid Wm@o rl:anl@@ﬁl@t@@d placebo

h
eVttt alﬁﬁ@ﬁifﬂf anverS phiha polpi FeHLEtion Fia Jhngeeus after
glg gé}etégr)lé lpél)%EMes%fho%ﬁ thia® Qﬁe 111161"e9§éjﬁ{ VIPA between

drtvons: i's not neaningful to exam ne
tﬂ@%t?@%@i&é@tﬁ&ﬂmﬁmb iroy @éznifibareisin thet placeleuicoradition nor in the

Srpitonlier foniingens BrAiGoB eRs HopTiENTT ApruHy TP FrEned
g¥q$$%tsq%%§§ ion ({7 DAL Blst GRB e %hdjw 5 BEh18a1ly significant
increase in VPA before compared with after medication (F(1,12) = 3,229; p=
0,007).

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

During visual inspection of the data, we found two subgroups within our
sample: a group of women who were sexually abused during childhood and a
group of women who did not report such abuse. We decided to include sexual

abuse during childhood as a between subjects variable in the analyses.
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endpoint in the analyses. The resulting difference

scores were subjected to a 2 Steroid (testosterone
we@ealsno)six 2 PDESI (vardenafil yes/no) x 2 PCT/NL2005/000355

before-after(trial 1 versus trial 4) repeated neasures

ANOVA. An interaction effect found for the steroid

condition over trials (F(1, \f%% = 5,75; p <0.04)

|rrpl icating that the increase frombefore to after

ur enen
DB RSP, bR I ABR AR S e woro ouna
Rh%@;%@@ 8PSt @ HePSlotm@Rard rédeeiertillls)int thanmbsked eendition of
ug conditions without the steroid (placebo + placebo

dm:lSpdoapébek+MrMéd\é®VlA) revealache signiipgsicmteraction between

T T S A S
yg@%@#s"\%%@réﬁé’%&ﬁﬁrﬁ@ Abicsnt &#8@s F@Shat VPA (F(1,11)= 10,97;

icant 1nt | acebo condition nor in the
p(ao;ﬁm‘b ahdBtroesROFEr, dhe 5800 O34 Biguae SO Fi gure

. h nmb d
Blbisst Whorieve GaRy. S 5, Hee G cRgRIq] TR n atfonuated

VI RO GARRA S o Ve s

b lheRieSoaierexiutlim $¢ £B0Yatdoaipaaed toedd@%tinoreasn for not-abused
geni tal responses to be associ at ed with changes i
svhiects) amshainaasse averrtaial SfV‘GF 91% seBhot tontofone. However,

ang attenti.onal .pro e
S T ST
'H@&Bsﬂ’e%@ﬁé 'tl@é}y béve @ﬁ zﬁ@élﬁ?ﬂiénaﬂaﬁh@ awely frbm seawial atimuli
and the sexual wor During visual inspection of the

d@trapp RE 1horﬂa$eS)A@\T®tﬂigIS@dp%lbﬂﬁfﬂ7ﬁ showan eppgsiie; pattern: their

%rﬁ oql@ mgg@\]/[\oagﬁng Hgf%l %]\S%r e sexuakggﬁ?gggﬁeﬁ%ca?asregg {i paraHel their
gﬁ C}%Slsgec‘c‘)'tﬂ & rbQc Al 1'!'1Ql,§‘ea%%§ ¥R tha hestBsidebhd gersus no-

as a etvveen subjects variable in the
aaaioy&@sm Bohdieiomsnas ke rizta dintailyresn ¥ Pét: & Prerpish(testosterone

f
E‘@%&o@%ﬁ%@ﬁ drier cedier avgticetion ANO TRskEH VoA vihin
erca% ?&}g@&g r{taég%s%%e rﬂ(ﬁb‘%}g‘{% %‘gﬁ@é ed Rtwk8RislibfRtd factor:

%’(t&h@ ﬁ@g@s p=i<0.056; SHhoasR TF Q25 tko) (ié?stﬁstemgrlﬁ)e §6¢no) x 2 Trial
i Nnsubj ects
(before- aftejr) ANOVA with StroopRT as dependent measure and sexual abuse

as between subjects factor: F(2,10) = 4,2; p < 0.07).

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

_to a significant increase in VPA compared with placebo.
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contrasts confirnmed significant effects for both VPA
(F(1, 11)= 10,97; p=0,007) and StroopRT (F(I 11)=

w6 286/101810. 034) (Figure 5). Subjects who have BEEMNL2005/000355

sexual | y abused during chil dhood show an attenuat ed
VPA to erotic stinuli (before nedication increase in
VPA during erotic filmrelativt to neutral filmis <
60% conpared to > 90% i ncrease for not-abused

@@%ﬁﬁ{i{}@}ge E’g L 'rﬁggﬁ' e jr)éﬁz% §f é\ﬁltggﬁt%tr F\émr ta%%l’btgroup of
%Qﬁ?&ﬂ? Li¥Sed Rohfi R3t&tORte HWEH offatt €RERMBIon for sexual

estosterone they develop an attentional bias away _ '
Ltiannls.eWheh thieberslibjetSt habpRTeaterradbmygsin fovsexablisdmuli their

subj ects show _an opposite ttern: their atteption for

cexiial rewonar Fid RSt SRR B SRITHCEPESDLLI e With FSD
rall el ' . ' i ) ..

SAPUCho! SRl RAERI AN e RAb] Grhl i atention i

gonreidd ansoxualBtinailiaWe shvatedsiesthiyPAidy2tiGttdonpdtient without a
testosterone yes/no) x 2 Trial (before - o .
istiocnof ahys%m&mmmn&mm &k tegtosteronaane @taébg"ép@ha‘é’ﬁ?r 1s

asur.e.and, sexual abus s bet n ' o
e oo B ngE B S Bo ey BB IER MPUAAELF Yl Bt dtbcsine of
GhE]ALSI BN ¥R/ dihekr ZerfitaldeshOdeOtetlrbst @exual stimuli.
ANOVAW t h St roopRT as dependent neasure and sexual

dhesebsasvékeifectvas bse prenéarcedrin FepbgEup-olsvomep who were
0.07),. In thi roup of n.suffering from ESD
varaeuronsed duise theleiibood S‘Q oF FREsT OBy ERE esgostgrone or
\%PM!%‘SguggHQfebf apd%f PRRGIAIhiBitbIY GitioHnBPeRapRAnéted with

pl acebo: parently, peripheral manipul ations are not
sufthethenapautic oeetvaltiorechani sns need to be

i nfluenced. W show that testosterone is such a

centrally acting influence on sexual mechani sns.

However, for our subjects, testosterone al one was not

sufficient for a significant increase in VPA conpared
e PkAGEbaudPINED ke Anthénatviestigated @st affitacyookseiininal

Vardenafil lead to a significant increase in VP

qompantadion o iaptHOEMERA DO IR SFOUELTB S 1n 4 healthy women,
i §tingui sh.subgr,oups, Qf ' . 1har; ination.

Jelliurry b IBeSAHEHER! eoRilEishe iRl RILRHBNEL Bombination

alvbad RApokRid FRx&ledsdubiattive sdhenl hiagal snbhestibliddal happy

a greater attention for sexual stinuli their |

male face presentation condition, in comparison to erotic film excerpts only

condition.



genital response did not increase. Both healthy wonen
and wonen with FSD who are not abused respond with a
wagemistiarsio eacti on when their attention is direBCENLR@S/000355

sexual stinmuli. We showed in this study that for
patient wthout a history of abuse, the conbination of
testosterone and a PDE5-i nhi bidPor is beneficial in
that it increases both resources allocated to the

rocessing of sexual stinmuli as well as their genital
é8PER%e to these sexual stinuli. The observed effect
was | ess pronounced in a subgroup of wonen who were
sexual | y abused during their chil dhood. For these
Wagaee 1t he testosterone or an anal ogue thereof and a
PDE5-i nhi bitor is_optionally conpl enented.wt i
Gepehs CRBIHRE R e 193 b PSR eSO SUTADS ARty ?689 g YfA in

rthet ipvestigated the efficacy of sublimna

g?&&gﬁﬁb%%%%gof faces of happy nen during erotic film
clips in 4 healthy wonmen, follow ng adm ni stration of
the testosterone and PDE5-inhibitor conbination. Wnen
fagoredd i ncreased subjective sexual arousal in the

bl i,m a nal | fihy | o
R R
cORihd PRl APEE-FiibRod ofXlePpEasiaptaiticy] prepatzyon according
bet ween t est osterone adm nistrati on and VPAI n_heal t hy )
salthe presemitgoventioResmprising togtpstarena aedant DEnd wfbitor (this

uffering fromFSD r iMing.a,pl acebo conbined with a
-emRIRARoR P ?’Fﬁ%gbﬁﬁ&%ﬁgé tical preparation
according to the present invention conprising
testosterone and a PDE-5 inhibitor (this | ast

dtighmread i on is also called "Lybrido"). Figure 3

Results PA neasurenent in wo sufferi fromFES
st afg BA et s megtan pree RRPBREdrom, LIPS Pay Be 2
%rlaééi)%, RAgPBESH L IG8 toP 18 RRsB08B or the pharmaceutical preparation

according to the present invention

Figure 4

VPA measurements of different treatments

Figure 5

Sexual abuse, attentional bias and VPA.
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according to the present invention Figure 4
VPAneasurenments of different treatnents Figure 5

waeensab7saabuse, attentional bias and VPA. - - a. PATXL2@88/000355
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1. Use of a conbination of a PDE5-inhibitor and
testosterone or an anal ogue thereof, in the

worepaozioon of a medi canent for the treatment POT/NL2005/000355

femal e sexual disorder. 2. Use of testosterone or an
anal ogue thereof, in the preparation of a nmedi canent
for providing a peak level in 2%e bl ood circul ation of
free testosterone or an anal ogue thereof of at 0,010
nmol /1 in a patient suffering from sexual dysfunction.
3. Use according to claim1 or 2, wherein the
testosterone or an anal ogue hgneof is provided in the
formof a sublingual fornmulation. 4. Use according to
claim 3 wherein said sublingual formulation conprises

Gyl odbse oh ko Bimeghit b ELLT& AR PO RS fe5ipsterone or an
%ﬁ’g‘&éﬁé Q%régﬁ gﬁ%? g’? : %&%%%&%]gﬁg%%%éﬁog gfgg treatment of

g katual dhdrdieest ost erone or an anal ogue t her eof
within a tine interval of 60 seconds upon

£dni nildser efttestpsteronapn amnaralegne shevesl i thei Rpgparation of a

rding.to claimb. which is.desi . ool
SRR T MRl 0 0P S o
e51QVstd8e I? 4 #haMo2ue théreotBf §H0OATHHEFBIn a patient suffering

cyclodextrin. 8. A pharmaceutical formulation
deanrstixngl dpsfolation7, wherein said cycl odextrin

conprises hydroxypraqpyl -beta cycl odextri . A kit of

p?art s & %qqogqﬁw(?y . ci&]é]&gtor ew%‘ﬁ"&ru?rgﬁ% B?s‘r%g%erone or an analogue
RIPG fjé p20viagaRA A H6rrh @ LOSIHRNE] Mrnddlladiodl. oOgue

thereof and at [east one pharnmaceutical conposition _
coNpr iéngedr PigSto dlhinhidt wheraihanebyulslingualdoposilation comprises

conprising testosterone is desigpned to. rel ease all
teystosiertrpnior exaamlp Amdyoxwaygg%ﬁ%w&%@ﬁg“?ar get

ite. 10.,A kit of. - ' j

Shoor 2 Pl 5 A8 EL AR Aot B amalogue

GRRPOS WheRe@ONRA ifsknaldtest Rsdignngl & léade dwuntially all
rior i
ptestosterone or an analogue thereof within a time interval of 60 seconds upon

administration.

6. A pharmaceutical formulation according to claim 5, which is designed
for sublingual administration.

7. A pharmaceutical formulation according to claim 5 or 6, which
comprises cyclodextrin.

8. A pharmaceutical formulation according to claim 7, wherein said
cyclodextrin comprises hydroxypropyl-beta cyclodextrin
9. A kit of parts comprising at least one pharmaceutical composition
comprising testosterone or an analogue thereof and at least one
pharmaceutical composition comprising a PDE5-inhibitor, whereby said
composition comprising testosterone is designed to release all testosterone

essentially immediately at the target site.
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to sexual activity and a pharmaceutical conposition
conprising a PDE-5 inhibitor 1-2 hours prior to sexual

weacoisvmotsgo 11. A kit of parts according to cl aPar/&Lee05/000355

10, wherein a pharmaceutical comnposition conprising

testosterone conprises at |east 0.3 ng testosterone

and at nost 2,5 ng testosterond 12. A kit of parts

aﬁcordi ng to claim9, 10 or 11, wherein a

phar maceuti cal conposition. conpri.Si a PDE5:- i nhi bi t or

Qoo Aokt ofparERSLOoBRg (HaEh ot FHAHCPPRREE Bt iy tions to

\1/1%5 %.ef;}@%ﬁh%e]lﬁicaﬁ\ c g)ogiftio‘?la(l,r ASHY @isBtdRdne! $518,9 hours prior
or-1T, ereln a pharmaceut’i cal conposition

¢ RPK LSl AGivityPREB < ipildddh d@utalpompesitmn dopastisiag ang DE-5

sildenafil and at nost 100 .sildenafil. 14. A kit of

pahibstarck-8rwiurg Priprdpserial adievigy- 11, wherein a

armgceutical . ¢ i 1] IS
domor S 68 S SRy QLERRR (PLOGv i L Dt Btical
e8] Aftidn céiﬁpri%iﬂfg tesbbstprriescorepiisel aglenst arymentesafsterone
clai'nms 9-14, further conprising a conpound conpeti ng

\gl:xtd;e_dt mggt%ﬁmsmt@l@nénal ogue thereof for SHBG

i ndi ng, . it of.parts acconrdin . f .
ai mfg itjef A ﬁgqorlqdlg% {5) éﬁ]{,ﬂl%&g og]gl i, gxé}?éopés %rg rggoggarlmsaceutlcal
L5580 B SRR Sabopslri e ons

laal atiaidsb 26 he vasdersadild phar maceuti cal conposition
conprising @ precursqr of testaqst 3,5-5.5 h :
s, vhicl el s toloBRo B b atRr eyt aigiihaceutical
t est oSt i t . . i vi . !
R D PEHBL A Bt 25 o idratl

it Bt byt 10D hguilgepsafior to sexual activity. 18. A

kit of parts di t laim 16, f i Si }
Tt 1 b b ooaits aser g Ul okl SR P maeutical
conpri si.ng a_met abol i f. : :
RS0 BB b B PR B0PAE 2 Elaep el
sl dTelaheldot e tRAhRALL 0 sexual activity and a

phar maceuti cal conposition
15. A kit of parts according to any one of claims 9-14, further comprising a
compound competing with testosterone or an analogue thereof for SHBG
binding.
16. A kit of parts according to any one of claims 9-15, wherein said analogue
of testosterone is a precursor or a metabolite of testosterone.
17. A kit of parts according to claim 16, further comprising instructions to
use said pharmaceutical composition comprising a precursor of testosterone
3,5-5,5 hours plus the time needed to convert said precﬁrsor to testosterone,
prior to sexual activity and a pharmaceutical composition comprising a PDE-5
inhibitor 1-2 hours prior to sexual activity.
18. A kit of parts according to claim 16, further comprising instructions to

use said pharmaceutical composition comprising a metabolite of testosterone

3,5-5,5 hours minus the metabolization time of testosterone to the said
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conprising a PDE-5 inhibitor 1-2 hours prior to sexua

activity. 19. A kit of parts according to any one of
wobheism7836 18 further conprising a means for coBaTNLI@5/000355

interventions directing attention to genital arousal.

20. A kit of parts according to any one of clains 9-18

further conprising a nmeans for3Q:ogni tive interventions

directing attention to genital arousal during

appropy.i ate. condi ti ons fo% suf.ficjent sexual s

SHGAGDte, GRIOTAD SeRUR] Roipip APHS BRCHPATSHIED CRTRORtIRy

Qbmadithe Bq.%ﬁEs? ithiBRPS -2 BbufOPbE kY Seki1lcHRAfy. ONS

I'ndacing”actrvation of the behavioral approach system

ao. a Pokittof partegaordingaoeryyosaibf ¢lrimal9- Bx pothercemprising a

pi ctures of happy faces, of persons of t.he pati ni's

sesansd foy cpgnitire Wieyendons (13129.0131#}% e ?10?.;&? gemital arousal.

35S SRR LT D B TEARSL S o

Ghe £hRfoFeoSnAdve ihbsleniiohkshiredtinppaitentionno zgoitiat areisal during
the dopam ne-pathway. 24. Akit of parts according to
appropeats canditians for1piffigient reruak HEM VAR ses

?32 It g:ﬁt L&nof%tar?sd erlgc%%&gligctotc Qfmé E9t09%§@ﬂgf§£ JA5d Wi¥4hs for
cognitive interventions inducing activation of the behavioral approach system
or a positive hedonic tone by subliminal exposure to pictures of happy faces of
persons of the patient’s sexually preferred gender.

22.  Akit of parts according to claim 19 or 20 wherein said means is part of a
website.

23. A kit of parts according to any one of claims 9-22, which further
comprises an agonist of the dopamine-pathway.

24. A kit of parts according to any one of claims 9-18, which further

comprises inhibition of adrenergic tone in the central nervous system.



