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This application cross-references U.S. Provisional Patent Application No.
60/889,369 filed February 12, 2007. The entire disclosure of the prior application is
considered to be part of the disclosure of the accompanying application and is hereby
incorporated by reference.

FIELD OF THE INVENTION

The invention relates to a method for treating comorbid premature ejaculation and
erectile dysfunction in a human male. The method comprises administering both a tramadol
material and a phosphodiesterase inhibitor to the male. The invention also relates to a
pharmaceutical composition comprising a tramadol material and a phosphodiesterase
inhibitor. The invention further relates to a kit comprising a tramadol material and a
phosphodiesterase inhibitor.

BACKGROUND OF THE INVENTION

Premature ejaculation is the most common form of male sexual dysfunction, with an
estimated 22-38% of males suffering from it. It is a debilitating sexual dysfunction which can
lead to an inability to enter into, or sustain, relationships and can cause psychological damage
to sufferers. Premature ejaculation can also impair reproductive success.

Erectile dysfunction is also a common form of male sexual dysfunction, with an
estimated 5-15% of males suffering from it. The prevalence of erectile dysfunction increases
with age and certain medical conditions, such as heart disease, hypertension and diabetes.

Men often suffer from both premature ejaculation and erectile dysfunction. It has been
reported that from about 25 to about 45% of men with premature ejaculation also suffer from
erectile dysfunction (Fasolo et al., J. Sex. Med., 2:376-382 (2005); Shabsigh and Perelman, J.
Sex Res., Volume 43, Number 1 (February 2006); Porst et al., European Urology , 51(3):816-
824 (March 2007; published online July 2006)), and that over half of men with erectile
dysfunction also suffer from premature ejaculation (Shabsigh and Perelman, J. Sex Res.,
Volume 43, Number 1 (February 2006)). Men who suffer from both premature ejaculation
and erectile dysfunction have lower scores for quality of life and sexual enjoyment compared

to those with either premature ejaculation or erectile dysfunction alone. Id.
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BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows stereoisomers of tramadol.
DETAILED DESCRIPTION OF THE PRESENTLY- PREFERRED EMBODIMENTS OF
THE INVENTION

As used herein, the term "premature ejaculation" means a sexual dysfunction wherein a
male is unable to control the ejaculatory process to a degree sufficient to satisfy a partner
and/or himself. Premature ejaculation refers to persistent or recurring ejaculation with
minimal stimulation and/or that occurs sooner than desired, before or shortly after penetration
during sexual intercourse, causing distress to one or both partners. See Montague, ef al. J.
Urol., 172:290-294 (2004); Diagnostic and Statistical Manual of Mental Disorders, 4" ed.,
American Psychiatric Association, Washington, D.C. (2000). The term includes "congenital,"
“lifelong," "primary” and "acquired" premature ejaculation.

Although a variety of specific criteria have been proposed for diagnosing premature
ejaculation, no one criterion or group of criteria is yet universally accepted. Specific proposed
criteria include: (i) ejaculation prior to penetration or within ten to twenty strokes after
intromission; (ii) ejaculation in less than 1-2 minutes; and (iii) ejaculation 50% of the time
more rapidly than the female is able to have an orgasm if she has no orgasmic dysfunction.
See, e.g., U.S. Patent No. 6,037,360 and 5,151,448; Male Infertility and Sexual Dysfunction,
page 356 (Springer-Verlag 1997); Diagnostic and Statistical Manual of Mental
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The Premature Ejaculation Diagnostic Tool (PEDT) is one such questionnaire. It has recently been
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definition of a short IELT Is expected to vary depending on geographic area and/or cultural differences,
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measured usinq a stopwatch. ) )
ess than 2 minutes in greater than 50% of coital attempts as measured using a stopwatch.

As used herein, the term “erectile dysfunction” means the consistent or recurrent
inability to achieve and/or maintain a penile erection sufficient to permit satisfactory sexual
intercourse or activity. “Erectile dysfunction” is also used herein to mean the partial,
temporary or episodic absence of a penile erection.

The erectile function (EF) domain of the International Index of Erectile Function
(IIEF) has been developed and validated as a patient-based questionnaire that is now widely
use for the diagnosis of erectile dysfunction. The EF domain of the IIEF has demonstrated test

reliability and validity with a high degree of sensitivity and specificity. In particular, men
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tramadol and its derivatives. The term further includes all of the stereocisomers of any of the foregoing,
As used herein, the term “comorbid” means that two diseases coexist or are found in

the same person. “Comorbid premature ejaculation and erectile dysfunction” means that
premature ejaculation and erectile dysfunction coexist or are found in the same human male,
i.e, that a single human male experiences, tends to experience, or has a history of
experiencing, both premature ejaculation and erectile dysfunction.

The term “tramadol material” is used herein to refer to 2-[(dimethylamino)methyl]-1-
(3-methoxyphenyl)-cyclohexanol (“tramadol”) and all pharmaceutically-acceptable forms and
derivatives of tramadol. In particular, the term includes the N-oxide derivative (‘“tramadol N-
oxide”) and the O-desmethyl derivative (“O-desmethyl tramadol’’). The term also includes the
solvates, polymorphs, and pharmaceutically-acceptable acid addition salts of tramadol and its

derivatives. The term further includes all of the stereoisomers of any of the foregoing,



including individual stereoisomers (including individual enantiomers) and mixtures of stereoisomers
(including the racemates). The stereoisomers of tramadol are shown in Figure 1. There appears to be
some discrepancy in the literature regarding the nomenclature of the individual stereocisomers of tramadol.
For the purposes of the present application, the designations of "cis" and "trans" stereoisomers of
tramadol are magduifingfaxdncedo tieecosianves fositidns ohthe dinhetimpiaenine Jas tha Xygsosy
substituents on fhe. eueloheXARG.ARg YRR hgdtpmadol molecule. As shown in Figure 1, the R,R and S,S

enantiomers will be referred to herein as the "cis” isomers while the R,S and S,R isomers will be referred
to herein as the "trans? i§oi§E¥s BRI SRBAFPIMIigheen ItHESRIR lisohheie sPRettsdadianifintie referred to

herein as the "+j;Gigjramah andifeSrS ASARaI I Rereferiedtoragethiviaais BQRRois presently
understood that R,S and S,R isomers are not optically active. Presently preferred is tramadol and the

"

acid addition salf&ALeboFOpLHiRHTIBPRFHIL Y ArStIN0RIY C Al thesles isPatire alicis B tt%idol, the acid
addition salts, pastieitarhether ysiedohietichad amddie:izdivv theatanadpianers of the Metpdsnghsnaking

tramadol, tramado| N- xige, and O-desmethyléram Og]gl are well knawn. See, e.g., U.S. Patents Nos.
659,580, 3030 64% BIIT BAITE SSIERL IS SO BEES 298 HANTAi & 6 SR Eor Plete
disclosures of whishnand‘ipoerpohatedk heddis byantiarenceilllrarsaded is késorcortimarsialynsarailable from
several S.‘?“rceszH?fé'H%' ﬁ%%&g, AL SMRkEL %Fe%‘%ﬂg REIDANY;e ol PE RRAMRCHUIGAY;acceptable
acid addition salts are prepared by conventiona methods well known in the art using
pharmaceuticallp-BeteptathieR Ribyotaenidliyamoctowit borefaricd ambeinorethic aciisisSuetraditls include
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preferred compound ferREaatigingdheliRvemtiam! andRRoshiodigstaranestBRES) 4R el sse0f
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Methods of making tramadol, tramadol N-oxide, and O-desmethyl tramadol are well
known. See, e.g., U.S. Patents Nos. 3,652,589, 3,830,934, 5,223,541, 5,336,691, 5,723,668,
5,728,885, and 5,874,620, the complete disclosures of which are incorporated herein by
reference. Tramadol is also commercially available from several sources, including
Gruenenthal GmbH, Aschen, Germany.

The pharmaceutically-acceptable acid addition salts are prepared by conventional
methods well known in the art using pharmaceutically-acceptable, substantially non-toxic,
organic and inorganic acids. Such acids include hydrochloric acid, nitric acid, sulfuric acid,
phosphoric acid, hydrobromic acid, acetic acid, propionic acid, maleic acid, malonic acid,
succinic acid, citric acid, tartaric acid, malic acid, benzoic acid, salicylic acid, phthalic acid,
nicotinic acid, etc. Preferred is hydrochloric acid, and tramadol hydrochloride is the most

preferred compound for practicing the invention.

Phosphodiesterases (PDEs) are a class of intracellular enzymes involved in the
metabolism of the second messenger nucleotides cAMP and cGMP. The PDEs have now
been classified into eleven major families, Types I-XI. The members of the families vary in

their tissue, cellular and subcellular distribution, as well as their links to the cAMP and cGMP



pathways. For example, PDE type Il (PDE3), PDE type IV (PDE4) and PDE type V (PDES5) are found in
the corpus cavernosum, with PDE5 being the most abundant. A "phosphodiesterase inhibitor" is an
agent that is capable of inhibiting or reducing, selectively or nonselectively, the activity of a PDE. Suitable
PDE inhibitors for use in the present invention include those described in U.S. Patents Nos. 5,250,534,
5,859,006, 6,140,386, 862k 1RpR 4955 BLAGSE01 P1Se520e V2P BIAAAAHANGS 94Bi3Ts), the
complete disclosures of which are incorporated h r?)égéy refer?gce. M%thods of making PDE inhibitors
are known. Sece.5010 & WS-iaRES KOS 38 8% TOBSG008 S 10408 EMe2 178, 6,403,507,
6,469,012, 6,821,975,%6, 94350166l msdras@4Bibitdr ThenRBAtihhibitorpabkd innhibipnesentdneieption is
preferably an iniRitarqf BRRRRRFAIINGOL R DR Miseprsiarablypsie R RBItIsarelective

inhibitor of PDE5. Even'more preferably, the inhibitor is sildenafil, vardenafil and/or tadalafil, and
pharmaceuticalj/SSERe FABIE AL Yee ghass esshiRatdl, Srdrelibamehotimifndaarisomer®nd mixtures
of.isomers), etc@zbf();h@@n.ﬁqunﬁ&férm;@%edﬂbm, ig,ﬁildi@ﬂafilﬁ;ﬁftatbs@e@d \biagpalo lsildena_fil citrate;
Pfizer), Varde”aéﬁl%ﬂaig{é)&%@:%kﬂ?eé%ﬂwh%%‘é{fé%(?c}!?ﬁ&g{éﬁfﬂe l&&%&é@%ﬂ@&ﬂ%&&%mq{&ﬁg@%af" (e.g.,

CialisO; Lilly ICOS). o treat comorbid premature ejaculation and erectile dysfunction, an effective
amount of a tratBRHPH SN AN areffetfivelamolmeyt ehosprBditbterd3e IRk hréadministered
to a male an effegtug 18n6,408059D, 6ex9al 12CHR., T15e 4YWo3dre sndaw4r 1admimnisepedisiibllianeously or

sequentially in any.order. They may be administered separatel E%] e qr di tymodes of
cministraton, SR R B e ot of

administration. Piditsbdy 1BeaP&iRgiehthbion isfaewitsdve inbakierr ofdiErioF Yensarimpeéeiahly: Bie an "effective

amount” is meaphaReNtaXelaal Sufficiant.amauni.effitach gthedwediigsieptslayoaiaquiation and to
reduce the incidepce or severity of erectilg sf ni:tion. BQ/ an "effective fIi.me" IS mea t%hg range of time
{S..SO 1? Vel ua an 1S i?a em

. Sa. ates, stereoisomer; 1SPMEr; ixtures o mer: ) et h L
prior to sexual activity d’urlng which eac WO (ﬁugs st e BahiiniStEred's6 they will be
effective to delaylejapei@tidryatis iebibdertivesitisiodn catofetegti ¥y dgsi@rclionafA ristecRieamount of (-F
Jcis-tramadol H%d&ﬁﬂ”ﬂﬁ?&lﬂﬁ&ﬁw@%@Q@Hﬁ%@%ﬂ?@exﬁfﬁfﬁ@?b’cfféim%@‘ﬂ%gl%oaﬁﬁ%ma@@faﬂi 200 mg,
more preferably from about 25 n\:lg:to about 150 mg, given orally from about 30 minutes to about 24 hours
before sexual aligity AR REEBVE SHount of Viagra0 sildenafil citrate is from about 5 mg to about 500
mg, preferably from aBouteabenmgotbid o @O euguhivenodaiiscfienty siooutcdOamiffate setanaloout 4 hours
before sexual gyl MelTaehue.ATIeHIL ik eiLadvaIRenAll Bralarlindde.ls fiamiahoyt 1 mg (o

y fr

about 100 mg, preferably from about 5 mtg to about 20 mg, given orally from about 30 minutes to about 2
hours before se¥X{RINERLERFT AR AivETSFHYE RIS 2514140 YtialAntE o iR 4rv8g BabBut 100 mg,
preferably from abauisteid donabeandod@yng, giyeshoatllyifrany aboet 3AMeinuigs be abautiderkiburs before
sexual activity. ver,.it i rsto se skilled. in. the .art th nt will vary with
the particular fol%rﬁ\% ' ttef _ rﬁgﬁé%%%% %yaggeg%/rgl%ﬁ%%saﬁ %%%?BE%%%&]%%%%&%? OE wﬁ%%r? %%ng( oyed, the
route(s) of admifIBIPEIIGAN R titdlglefgrd daninistrgivr s elaentri Giteny Birereissheg
administered, theeyesith afthe:pee srallyrerRjacwatian Rndigreriilm dygtienctameandiionsnthe age, size
and condition of the patient, and.like factors known in the medical art, In general, a suitable dose will be
it amount of 10 CARE LA T AP e b CHE e s T AR SRt oo whe
incidence or sevkaiciserseetiie gysohetishlastirdundiaxiciBy, MowEevtHmeosameantdtergeadministration,
etc., will be detefiminedHy aRaltendingdabysicRaMithinthe sreReef spuns Readicakivdament. Effective
dosage forms, modes and é'mes of agministrition, arad %osa\%e,amgounts can be I[gyegjarmjned empirically.
As used herein,thﬁ%}“é{ﬁ‘fae {H6H° AR AN MAAR Y iR iR 8T RS AR Y 1 RS o Yhe
ejaculatory procégstse astonprevent ejaguidtibiGors dromebwhitimistéahger2tiibmg et faahiydiyrexperienced
by the male Wh%ﬂoﬁpﬁé%dgi%{i%éﬁ@%@%}%; Jﬁé&ﬁ%@@ﬁﬁg] %%ﬁ@@!ﬂ%&@%@d%@ gRnuRLhe

en

ejaculatory process to a degree sufficient to better or comﬁletely satisfy his partner. "Delay ejaculation”

does not mean P5BARPARRE AP SppuirafRrpout 2honsyiRET &ivat adiidl the fisdRr A e Kctile
dysfunction" mediagrti®atiekectilbctystunfiiomnilltSergrevdnte d(0 mgnpalérade fvongatieatthanitaccording to

the invention or {02k tig %ﬂ?g@%@&ﬁ%&%%%&ft%r(?ﬁﬂh%tg},’%&%%ﬂ?2 Wl BBANGEd. AR HRRA herein,

"reduce the severity of erectile dysfunction” means that the severity of erectile dysfunction as measured
by the EF and/or SHIM score is reduced (i.e., the EF or SHIM score increases).
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The tramadol material and phosphodiesterase inhibitor may be administered by any suitable route of
administration, including orally, nasally, rectally, parenterally (e.g., intravenously, subcutaneously, or
intramuscularly), topically (i.e., delivery to the skin or mucosa), transdermally (i.e., delivery by passage of
a drug through the skin into the bloodstream), transmucosally (i.e., delivery by passage of a drug through

the mucosal tissygeiféerthe.ploedireamitdiiacrRueMasatbellidiestignbya @hfﬁ?g% E:]SHEE ggppora of the
into,the. urethra

corpora cavemosal tis of the penis), and intarurethrally (i.e., deliver Highl
orefired 15 oral ST “Dopi 81 BOLSD P RS TAINLEER RoStor TR O osterase
inhibitor to be administefed sdomd aittisipreferdiitettoc athvministeCitis® tidaaithydityrorbsucbmbimation) as a

pharmaceutical fosmylafiap, (ramRoSiHem .Jde Phapacavssal comprstignmilsampriss.atramadol
material, a phosphodiesterase inhibitor or both as the active gngredlent(szp}n admixture with one or more

pharmaceutically-3REE SMIBR BRSPS GG HhhdHafl oA dhis BrdrsierdivdPessibehiddtarlys, or other
materials. Eachtharrier douge bentaacepibbdey inithehsgasicofbéing obdmpaiibieamipiotlee atdahéngredients

of the formulati rﬁ@lﬂﬂ?ﬁ&ﬁfﬁg}&t&%@ %aﬂ?ﬁ’i't%r"é!&%l\%lﬁc{ﬁhg rﬁh‘?e?ﬁ m(aﬁmﬁ Bration, the timing of

Pharmaceutically-acceptable carriers are well known in the art. Regardless of the route of administration
selected, the acfigeiRyrétiatitrs) ki ddhnnitany iﬁEBebH&%é@é&ié&%ﬁ&éﬁt&tﬂéﬂﬁ%gfg@fﬂ?ﬁﬂs by
conventional methedaikngwalicdhase Késkbldpsthecash Saaitg., tRempingtenisdRbadimagestiegal Sciences
Pharmaceutical compositions gontaining a tramadal material and methods, gf making . rmaceutical
compositions AL Hb AR i S e e S S oo
5,591,452, 5,6041842t o #rge8s0g1d 1high3s GO0y s%dowrifectiBe34olaiacslninaendseissures of
which are incorpey aladehes sindyhaferencaiMairavasnRNaINACRIEICAIIEAePasitionsseantaining tramadol
and pharmaceu%%%.—actcetptable sal thﬁreof are manufattct red gnd sold.\t/ﬁorlt wide. Infthen#nited
States, () cis-2- mé%ﬁb%%?ﬁ% met ybf -‘?Efgl-lrrﬁeedtﬁ‘tl)?(?/f) eenn31/neg-8y§bcﬁaélxvz¥1ndflhyeﬁsr%)&%%rls &'for oral
administration isnadmilhhidefront GifflhciNcideikP ramsavedticald InoesRanannNeawdersdyl0B869, as

ULTRAM tabletgnEA6H Ik bERAM aRI&E SpRt@IAg,S0 Mg (+) cis-2- Rdimethylamino)methy11-1-(3
-methoxyphenye-cyclohexanol hydrochloride and a humber of inactive ingredients (corn starch,

hydroxypropyl methyl¢eiIBiES 8T8 R0 S8 BhEgrESHT SeatatBAIRRSEFySTRIINGEAILIO5E, 38ly8thylene
glycol, polysorbatet®0leagiummsigrptoglscolateo fitevior dioite & wax)ylids ishoeestbadithat the

commercial preparatipnQpiamadelynarkaied indes iheRiapdaame Uk IRAME- ANz sisf )@ mixture of

the R,R and S,S isomérs of tramadol hydrochloride. Pharmaceutical compositions containing a

phosphodiester¥de FRRPIRAP SPRITA IR GHS YRIRTARIRg tHe R AFRis It S iisHer 3o B Hiso been
described. See satigfy bisSaRa¢ent®dlosejacd b 341055809 066, 0, 4013 28 ven8 6RAcLITRi06,403,597,

6,469,012, 6’821’975’,@5’%‘%%%6%%%?% d§é§t&3 %mti'a%h%lg%Pé?é&ﬁ’é%?f%%ﬁ?@‘;IWQEPt%?eiflﬁg{gorated

herein by reference. Suita osphos lesterase In itors are also avallable commercia om, e.g,
Pfizer (ViagraO®iEesaan oitthie prochisdnis rislsghca e s Rt Spef e D) thiid YanjIco BCialiso
tadalafil). the number of incidences of erectile dysfunction will be reduced. Asused herein, “reduce the
severity of erectile dysfunction” means that the severity of erectile dysfunction as measured by
the EF and/or SHIM score is reduced (i.e., the EF or SHIM score increases).
The tramadol material and phosphodiesterase inhibitor may be administered by any
suitable route of administration, including orally, nasally, rectally, parenterally (e.g.,
intravenously, subcutaneously, or intramuscularly), topically (i.e., delivery to the skin or
mucosa), transdermally (i.e., delivery by passage of a drug through the skin into the
bloodstream), transmucosally (i.e., delivery by passage of a drug through the mucosal tissue
into the bloodstream), intracavernosally (i.e., injection into one or both corpora of the corpora

cavernosal tissues of the penis), and intarurethrally (i.e., delivery into the urethra). Highly



Formulations of the invention suitable for oral administration may be in the form of capsules, cachets,
pills, tablets, powders, granules or as a solution or a suspension in an agueous or non-aqueous liquid, or
an oil-in-water or water-in-oil liquid emulsions, or as an elixir or syrup, or as pastilles (using an inert base,
such as gelatin and glycerin, or sucrose and acacia), and the like, each containing a predetermined
amount of the agivaingreslianisinRreigsred oral administration forms are tablets and capsules. In
solid dosage forms of fhe invention flF r qral administr tionﬁc sules, tablets, pills, ijr. ees, powders,
granules and the like), ﬁ’élea%tﬁ/golhséqeedgl)%rntf@)trg%a%)&@ﬁt ?ﬁ%‘#@?& SH?(? éef)tﬁgaﬁ%gl & f(’tratl“‘lﬁ}P Scceptable
carriers, such asdsadistareditriate ot dipaitiaghedphaistsaheifofiahyididhe dolfowimgingtipfilless or

extenders, SUC%%ﬁE@Eﬁ%afﬁﬁlﬁﬁ%oﬁ‘é%&%%si%h‘ip‘fﬁe pRannitehRAUGhRNRIS RS {ehpiRggrs, such as,
for example, carboxymethylcellulose, alglr;]g?es, gelatin, polyvinyl pyrrolidone, sucrose and/or acacia; (3)

humectants, subABEgly a4 f 8 YA ARPURICR Ay Af - hgarcUsfciRieds B dte, potato or
tapioc_a starch, a@ﬁﬁmmﬁx&m@mﬂﬂemmmwm@rﬂﬂa@eﬁﬁhmlupitinmaﬁ;avd’thgmxents, such as
paraffin; (6) absqrplion GESIGIRNS HEN ASAHAIRINAM 2 RMARILM. COMPRL AR bl yketing.agents, such

as, for example, cetyl alcohol and glycerol monosterate; (8) absorbents, such as kaolin and bentonite
clay; (9) lubricaft8sseichring FQI‘@P&%%’XMW%@%%’P@? ingigrieaitinl e el R pORBINHERBSdR/cols,
sodium lauryl sulfaie artdonintuwrstaemenioancn( Ithcaleang dperisptabibecase ©f wapsules tablets and
pills, the pharmaceiical compositions may,le0 comprise. Rulfering a0gn's. alid.compsiions of a
similar type may be employed as fillérs in soft and har -Hﬁle gelatin éapsufes using such excipients as

lactose or milk $ogaktessRienhag ey irtlrearaptadglosss (s senyBacornbnethpds firewn to A tablet

may be made biheRrBpPiRISIRMELMNG. QPROABIWIPARSAEMEEE Becassory ingredients. Compressed
tablets may be prepar? | using hinder {gor exam(%le, elatin or hxéi]rox?/epr %/ll({neth Idce%lulo e), lubricant,

. . =-nar C u{lca CO sitions I}ta 1ng.a tram, matcria FE)I metitods of.ma dl% .
inert diluent, preservative, disintegrant (tor example, soaium s arch glycolate or cross-linke odium

carboxymethy! tediploseicaurfabemptivid o dispdsindeagant]. Medded, fabldistmaNbe htadedy molding in

a suitable maChiQ%@g@ﬁX%@ﬁzm%B@Y\!@'ﬁ?ﬁ@@!ﬁ@9%%9&?@@%&4%,@%!@%}4&@9ﬁ!mt-_ The
tablets, and other solid dosage forms of the pharmaceutical compositions of the present invention, such

as dragees, captISETBIFE NSty MRYbAOARKIHEAATY PYe5ireqWith MOENGs and shells,
such as enteric goatiagsiaed obhgrosoatingsmetiknowmaddhenp hdrnrassuticalferrapabirgsalts They may
also be formulalgd s asdopiaye.elaw.an i oliRaidgicase gf tigacigdnafgrlents) fhesein using, for

example, hydroéx pf;gggémethgé cig{ﬁ%}m&gytlggo [%éow%gé@g%%rei%%ea?ﬁproﬁle, other
polymer matrices! ATEEAaroY micrs ) A 15848 il P65 exattplefitration
through a bactﬁi&ﬁﬁ_i@iﬂiﬂ@ ﬁHtWaﬁ&m&mmmmmdmm@iﬁmammahy.pﬁatahﬂ,qﬂaoiiymgzager_]ts and
may be of & compagition thatsyrelsase the.astveirarecieniin) onlAl.PYgfeantall. ina certain

portion of the gastrointestinal tract, optionally, In a delayed manner. These compdsitions may also be of a
composition so skingixlaaisasecthd lakidaneihra upbans)-exsipherappbharsptamideind eapaprseiquence
(e.g., one beforentbevetingre i (ooaediataly wnck ipeopihee@YREMIMS e bt RVekdaguakwiithedifferent
release profiles, etc.). Example embedding, compositions whjch cgan be used include polymeric
cubatances and B e L o R B O, SO AT SR
dosage forms féitavanadiowidstrat orast tHeisontsoteris tbittHe iprremtomalnuikrdeation of tramadol
pharmaceutically:aeaepiahle @RvAFeNSmNIArPRMMEQDRsi SRIMIORAS: FHNSASIORSNAY YRSoARE elixirs. In
addition to the active ingr dignt s), the liquid dosage forms may contain inert diluents commonly used in
the art, such as?%’iawﬁgﬂ%l’é,rw 80§ other solvents, solubilizing agents and emulsifiers, such as ethyl
alcohol, isopropy! alcoPtolnettritcatioomateitetivoatetates penphibdictdrals hbrtzridrbed redtedypriopylene
glycol, 1,3-butylgng I%eek il (R RRHIApSREAN SRS HIPS R AU, 98,08, gagiqy and sesame

oils), glycerol, tetrahsydrofuryl alcohaol, polyethgllene g|¥CO|S and fatty acid esters of sorbitan, and mixtures
thereof. Nos. 3,250,534, 5,859,006, 6,140,329, 6,362,178, 6,403,597, 6,469,012, 6,821,975, 6,943,166
and 6,943,171, the complete disclosures of which are incorporated herein by reference.

Suitable phosphosdiesterase inhibitors are also available commercially from, e.g, Pfizer



Besides inert diluents, the oral compositions can also include adjuvants such as wetting agents,
emulsifying and suspending agents, sweetening, flavoring, coloring, perfuming, thickening, and
preservative agents. Suspensions, in addition to the active ingredient(s), may contain suspending
agents as, for example, ethoxylated isostearyl alcohols, polyoxyethylene sorbitol and sorbitan esters,

microcrystalline Geliese; alwatinumameetsydipxitR u Denienitecgardegdl and fragacanthcayd mixtures
thereof Form(ljlliti ns Efft pharmaceutical compositions of the invention for rectal administration may
difmady

be presented a§ a 1Y) which may be prepared by mixing the active ingredient(s) with one or
more suitable nonirritdfimgrelxoipientshericamiers comipeiSingrdordexaivipieocovgdbintde, foolyethylene

glycol, a supposifgryiwax.ehsaligyiatenand piigha:ts selidial FromIehmpeiaiue. futdidiid at hedy
temperature and, therefore, will melt in the rectum and release the active E&redlent(s). Dosage forms

for the topical, (ARSI AP B TREdaP Ll AASH TR HemIL G aReHE e N3 éhowders,
sprays, ointmerisxipastescreanmsiolionsigels, isaltiicasypaisherkidropdsBodiinatantsseldnd active

ingredient(s) m%)!a@?a?”ﬁé&%%ﬂ%f é&?ﬁi'&EB&%@%‘ﬁr%‘ﬂ&?eﬁn?ﬁb%rgﬂﬁ&ﬁ%ﬂ%‘fﬂﬂ)ﬁ'@&ﬁ%ﬂ@éﬂigﬁ{(@fr’ and with

any buffers, or propellants which may be required. The ointments, pastes, creams and gels may
contain, in addifisHYBetheralaieinigiatne fre)s axdahittand Gepsdssanimal and vegetable fats, oils, waxes,
paraffins, starch, tragaaaslia, eslpdasadenvativiesspolyetbylearnglycaisosiapnes, bemenpigs, silicic acid,
talc and zinc oxige ar mixthlres ther?of Péq}’l\é ers ang sprays,ca ﬁiontain i&] a d(i)tion to the active

. . agees, powders, granujes and t ), the active'ingredien are mixe Ne Or Mort
ingredient(s), excuglen‘tg such a8 Tactose, talc, silicic acid, aluminum yérom e, calcium silicates and

polyamide powdEparaasikiarty scenedieqabitensech Sppdjacait Helaitibertyedheiphelss entiary
propellants suchisothiRreflusialrydiogarbions andndelatitacunsulistitiiedopdrocarhpsg et as butane

and propane. mannitol, and/or silicic acid; (2) binders, such as, for example, carboxymethylcellulose,
alginates, gelatin, polyvinyl pyrrolidone, sucrose and/or acacia; (3) humectants, such as
glycerol; (4) disintegrating agents, such as agar-agar, calcium carbonate, potato or tapioca
starch, alginic acid, certain silicates, and sodium carbonate; (5) solution retarding agents, such
as paraffin; (6) absorption accelerators, such as quaternary ammonium compounds; (7)
wetting agents, such as, for example, cetyl alcohol and glycerol monosterate; (8) absorbents,
such as kaolin and bentonite clay; (9) lubricants, such as talc, calcium stearate, magnesium
stearate, solid polyethylene glycols, sodium lauryl sulfate, and mixtures thereof; and (10)
coloring agents. In the case of capsules, tablets and pills, the pharmaceutical compositions
may also comprise buffering agents. Solid compositions of a similar type may be employed as
fillers in soft and hard-filled gelatin capsules using such excipients as lactose or milk sugars,
as well as high molecular weight polyethylene glycols and the like.

A tablet may be made by compression or molding optionally with one or more
accessory ingredients. Compressed tablets may be prepared using binder (for example, gelatin
or hydroxypropylmethyl cellulose), lubricant, inert diluent, preservative, disintegrant (for
example, sodium starch glycolate or cross-linked sodium carboxymethyl cellulose), surface-
active or dispersing agent. Molded tablets may be made by molding in a suitable machine a
mixture of the powdered compound moistened with an inert liquid diluent.

The tablets, and other solid dosage forms of the pharmaceutical compositions of the

present invention, such as dragees, capsules, pills and granules, may optionally be scored or



The active ingredient(s) may also be delivered through the skin using conventional transdermal drug
delivery systems, i. e., transdermal patches, wherein the active ingredient(s) are typically contained within
a laminated structure that serves as a drug delivery device to be affixed to the skin. In such a structure,
the active ingredient(s) are typically contained in a layer, or "reservoir," underlying an upper backing layer.

Theb |5(‘jminat9dhq#éﬂﬁf‘em%ﬁiﬁligh ar @Héf}s[%ﬁ@lﬁ\é@iénfé_ﬁﬂ ﬁB%gQﬂ@i&H@ﬁféﬁﬁﬁﬁgﬁ%Wﬁ%ﬁwﬂwne

empo |ment,t reservolr comprises a Oyme matrix armaceutica acceptahle contact
el Tt e S e i e A Al
skin contact adlvesiv@ledatbristitlotudey bngrdends lifmited teingolyetiyiehs bydokgitoxdned)yl
polyisobutylenes, RANEGYa(es: RRHRIANE ARckihadieAliemalvely e digrepRiaing reservor

and skin contact adhesive are present as separate and distinct layers, with the adhesive underlying the
reservoir which TRPEAMRE 286/ {Rir9arBTesr Ahsyheifc irairsd y-deserisaricaBiiios el be a liquid or
hydrogel reservbirtatamnayitakefdemerbthecdopsitionsiihey béokipddaydr dontheseplaifiingtesnhich serves

as the upper SUﬁf?d‘i%&fbt@&Q%XlﬁﬁoJHf&ﬁtiﬁmﬁ%? f@l%a%i{ﬂ@%ﬁ}é%é%(ﬂ%ﬁﬁﬁ%%m,%ﬁ Merlpminated structure

and provides the device with much of its flexibility. The material selecte e backing material should

be selected sothatGei@iaupsstimtiafiyhrisariciaispiath the friRsHYr stk Aelares dRYPBtherRiferials that
are present. Thedagakifignayar maythekithennsdiesive it itsyackiusive, dapendirgianwhather it is
desired that the ekin becamp hydrated during drg deliverny, g basking iz preferahly,madle, of a sheet or
film of a prefera%l)?li“fex%jle elastomeric material, Xg'r’n[ﬂes of polymers’t at are suitable for the backing
layer include poNkhgNsheipRIpobmHehemsdyestehs ddfaeedirese profigpingicstorbganmes sor to use,
the laminated stusbdeninchisiasiadeleasenlnarndimediaiely pioniadsmsiisdayer imkemaved from the
device to expose tthe .bas%l. St#gzce trlerebof, either the drtfgt rﬁervoir or a separate contact adhesive layer,
so that the systg(ﬁ%vr%érig e atnxed o the Skin TheTe@ase fine?'Stould be made from a drug/vehicle
impermeable materialLiquiddasusddonal fdrogbelivenytdaviveshneyripe vt dte th vsivign dativéntional

techniques, knoyy,in.the:RHl foi-exRmRIehM SaRtina A i admixture.at adhesivendyaangdyehicle onto

the backing layer, followed by lamination of the release liner. Similarly, the adhesive mixture may be cast

onto the releasé HEY, ARNIBIEEBIARSASHEH B I BEDkilG I RS LSS YR 288 rvoir may be
prepared in the dibsencenfrdnig wedxcipient, sactdath én ¢tsadetd.byatgoakithgl’ sl eeokuigpidiizi@ganixture.

The laminated YanadermahatiaAelianc e AL AIGIRNERTAN Asinesieatienenhancer.

That is, because the inherent permeability of the skin to some drugs may be too low to allow therapeutic
levels of the driR§t6YhASSRALGRYA YesaltaBiyRiaa aheslof drittdlean ghirplitadsitaadicn)ao
coadminister a skitvpetheadianlanhasraesanithsivehodsuug and witable @nhaneanslareragliikiomn in the art.

alcohol, polyethylene glycols and fatty acid esters of sorbitan, and mixtures thereof.

Besides inert diluents, the oral compositions can also include adjuvants such as
wetting agents, emulsifying and suspending agents, sweetening, flavoring, coloring,
perfuming, thickening, and preservative agents.

Suspensions, in addition to the active ingredient(s), may contain suspending agents as,
for example, ethoxylated isostearyl alcohols, polyoxyethylene sorbitol and sorbitan esters,
microcrystalline cellulose, aluminum metahydroxide, bentonite, agar-agar and tragacanth, and
mixtures thereof.

Formulations of the pharmaceutical compositions of the invention for rectal
administration may be presented as a suppository, which may be prepared by mixing the
active ingredient(s) with one or more suitable nonirritating excipients or carriers comprising,

for example, cocoa butter, polyethylene glycol, a suppository wax or salicylate, and which is

10



The pharmaceutical compositions of the invention may also be administered by nasal aerosol or
inhalation. Such compositions are prepared according to techniques well-known in the art of
pharmaceutical formulation and may be prepared as solutions in saline, employing benzyl alcohol or other
suitable preservatives, absorption promoters to enhance bioavailability, propellants such as fluorocarbons

or nitrogen, and{gr PthesGRAVEPHANARL SHlkBiljzin diBdisRBINGL RSN thereBrEfQNIEChERrMUlAtions for
topical drug delive%are ointmenis and creams. Ointments are semisolid preparations which are typically

based on petrol'é‘f’ﬁ} ot gt‘i‘? St f:)ee&lﬂgf’ect e&éﬁ’ri%%lﬁ{}té%): Creams containing the selected active agent(s), are,
as known in the art, viboous: liguid for gerogiolit temulsioakositme moiosd witenistratyated-ihe aiiti€ream bases

are water- washahle;-ane GRAIRID @R alPNase sapifmekificnand 4B.aRUeRKA LRRE sJil6RY Phase, also
sometimes called the "internal” phase, is generally comprised of petrolatum and a fatty alcohol such as

cetyl or stearyl RROHSIHRBS G0 SYRL PS8 ASUX AV HRMSOEH MBY Re CuEed peEiRRISRO I phase in
volume, and gendttadlphcantaiusi@liyineegiaibte d4re e mudsifigr anyddifeanofpropellationisch engriadly a
nonionic, anionil%qﬁﬁggnic or amphoteric surfactant. The specific ointment or cream base to be used, as
will be appreciated by those skilled in the art, is one that will provide for optimum drug delivery. As with
other carriers or vehicle¥ 8HEKRNe Rt Pase SHRBI YL $RbrinatapBaibnifritddHiyane Hsnaghsitizing.
Formulations fombticialtagreiipieatiordccludainbleisd lrenpest@elsirnd ihe |ikaafiibersatsiely, buccal
administration can be Ef%%i?u‘fo‘s‘éic{% a fransmuc szill del'lver S gglqésage%%%\{s{n to. those.ak{'gfacd in the art.
table {

R ; 1licIC; : .
Pharmaceutical rc(‘%far?pos.ftlons sul gref) renteral admMinistratons compnsee%hse1 active Iihgredient(s) in

combination witthéAgePHs@pMaTHEEEistieallly-acceptable sterile isotonic aqueous or non-agqueous

solutions, dispersions psygRENSIOLS A% eUlsiEns iRLRIRINSE MWEal s bR 8o lickigsmawhigh may be
reconstituted into I'st(%rile itnf'ectzf\ble so(lut'ons or cﬂsgersiffmsajlust ng)rifur to use, w ich.may cqntain
antioxidants, buffefS. Soitites WhHCATENGer the tormurtion isotonic \GitR e Blos st R RtERbed recipient
or suspending anittfickenfneegrahttances. Bramiphes ofduiteile @qteoasandmonerplieviysusariers which

may be employeghin iR RAIFEEEHLCahGOMBRARIIGNSINGIHAE WalRlft0ANAAPIOI(SHChRS glyceral,
propylene glycol, polyethylene glycol, and the like), and suitable mixtures thereof, vegetable oils, such as

olive oil, and injBEt&BI& organic esters, such as ethyl oleate. Proper fluidity can be maintained, for
example, by the use oflooating mgtetialgssucly alsdéeithahydydteangintendncesofztbenvequired particle

size in the Caset&ggagﬂﬁgﬁﬂﬁ'gd@l%ll}%)mgrﬁk??egftﬁ{ﬁg@&mtﬁatches, wherein the active ingredient(s)
are typically contained within a laminated structure that serves as a drug delivery device to be
affixed to the skin. In such a structure, the active ingredient(s) are typically contained in a
layer, or "reservoir," underlying an upper backing layer. The laminated device may contain a
single reservoir, or it may contain multiple reservoirs. In one embodiment, the reservoir
comprises a polymeric matrix of a pharmaceutically acceptable contact adhesive material that
serves to affix the system to the skin during drug delivery. Examples of suitable skin contact
adhesive materials include, but are not limited to, polyethylenes, polysiloxanes,
polyisobutylenes, polyacrylates, polyurethanes, and the like. Alternatively, the drug-
containing reservoir and skin contact adhesive are present as separate and distinct layers, with
the adhesive underlying the reservoir which, in this case, may be either a polymeric matrix as
described above, or it may be a liquid or hydrogel reservoir, or may take some other form.
The backing layer in these laminates, which serves as the upper surface of the device,
functions as the primary structural element of the laminated structure and provides the device

with much of its flexibility. The material selected for the backing material should be selected

11



These compositions may also contain adjuvants such as wetting agents, emulsifying agents and
dispersing agents. It may also be desirable to include isotonic agents, such as sugars, sodium chloride,
and the like in the compositions. In addition, prolonged absorption of injectable pharmaceutical forms may
be brought about by the inclusion of agents which delay absorption such as aluminum monosterate and
gelatin. In sewrbatisesibicotady improioal dheteffattvofinbedetiamirgieahentie)citals Hesirable to slow
the absorption of ih&, AGHYA, IRPTAAIARIRL T8I SR CUIARGRUS A5 HBLERITYS HERIGENORhd RIS fnay be

accomplished by the use of a liquid'suspéension of crystalline or amorphous material having poor water

solubility. The ratéesrebdorproTkinhareBehvdritigrdeioadrey debrcae Jdsdackpsisivsfaibbmendsolution

which, in turn, naay giependpan prystabsizR.and anaialline fRrtt.Allasve b pdglavedmbserption of a
parenterally-administered active ingredient(s) is accopr?iflished by dissolving or suspending the drug in an

d
oil vehicle.”  HEERAbLIE" QupAtoRs T RS MY RIPHTRG RAEIRISRYSpSIE YRt 48 b &ctive
ingredient( s) in biodegragabltopelymerpisuick asfahdactidepolygliveatidacbependingsenithe ratio of
active ingredient(s) tq.polymer, and the nature.of the particul lymer employed, the rate of release of
the active morelEIEL EarPEE! G ATiah E e el DoUEarR B IR ht
poly(orthoestershaad, pahydanhhddrigesirnbepot isgectablie fomulationsigre, atshprépayadnbynentrapping the
active ingredieny(s) jn posames o MicToRMUIRNSWINER, AT comPRUIe M, RRCssey [he injectable
materials can be sterﬁlzeé) or example, by ?lsltratlon It]hroug% a bacteria -retginlng filter Intracavernosal
injection can benegigried out by use of a syringe or any other suitable device. An example of a hypodermic

syringe useful herein, thataep-hessesiReSauiaRseHs s lion infa RAtbrcerRa: s Aggeebed in U.S.

Pat. No. 4,127,118. The injection is made on the dorsum of the penis by placement of the needle to the

side of each doFaMEih Bhe riseriAG RIS THIS B adBRure of pAkesixeH S gREIRHELS PREN be

administered in@cMaskinacsetical irsnviatiansuiabladordcansurethsahtling, delidedvERaferulation
contains one or more selected carriers gr exciﬁients such as water, silicone, waxes, petroleum jelly,

polyethylene gIye P38 B fiHBEo RV el by Faninatica o H s Rt PSS dRERYr a variety of
other materials,tiéidmpotyeilyie ne ghcplepnd dieriativestheratt partislardytpralietadlicidnnyybe desirable
to incorporate a,,ggaaﬂlsuneitglg?dlrgefvr‘éﬁglteionienhancer in the urethral dosage form. Examples of suitable
transurethral permea]fi%n en

ancers inc uéteu{ﬁ‘methylsulfoxide, dimethyl formaminde,
N,N-dimethylacetamid&hakoyimethyisuidenité doadydthyteneygisoolmagrioladiate) ghycarohrsionolaurate,

lecithin, the 1'%?&9&'&&%& %@%ﬁl@rﬁ%{%@é%‘iﬁ’thea{ﬁLCe%ﬂ['?ﬁce%a{L‘lﬁﬁ‘?ﬂ%%'?15%%%'8’19?81% ;2-one

(available under the tra zone(r) from Nelson Research & Development Co., Irvine, Calif.),
SEPA(r) (availaiiy e moNfacroehemticmpdusikiydnoivhestug slostiokyqech 2 wesamdlly detdrgjents (such as

Tergitol(r), Non@xyROLIRA Bk AN i WESN-SR(EDanthifier ki sansusih eahiaraulatipsmayadditionally

include one or more enzyme inhibitors effective to inhibit drug-degrading enzymes which may be present
in the Suitable enhancers are well known in the art.

The pharmaceutical compositions of the invention may also be administered by nasal
aerosol or inhalation. Such compositions are prepared according to techniques well-known in
the art of pharmaceutical formulation and may be prepared as solutions in saline, employing
benzyl alcohol or other suitable preservatives, absorption promoters to enhance
bioavailability, propellants such as fluorocarbons or nitrogen, and/or other conventional
solubilizing or dispersing agents.

Preferred formulations for topical drug delivery are ointments and creams. Ointments
are semisolid preparations which are typically based on petrolatum or other petroleum
derivatives. Creams containing the selected active agent(s), are, as known in the art, viscous

liquid or semisolid emulsions, either oil-in-water or water-in-oil. Cream bases are water-
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urethra. Additional optional components include excipients, preservatives (e.g., antioxidants), chelating
agents, solubilizing agents (e.g., surfactants), and the like, as will be appreciated by those skilled in the
art of drug formulation preparation and delivery. Transurethral drug administration, as explained in
PCT application WO 91/16021, can be carried out in a number of different ways using a variety of urethral

gotstlage forms. E@s@i@él I 'ﬂ{@acﬂi@%ﬂf Hg&ﬁﬁh%,‘@lﬁr@%UEﬁ%f?mt%ﬁakfﬁeyﬂf%ﬁ@m @E&Qﬁi@@a@bﬁsﬁql{eezeh_ )
ottle, pump or aerosol spr e.dru ! also be contained.in coatings, peliets Qr su sjtories wnic
ore abeorbed. rERE s e e a e S G BRSO s e SR i o
coating on the extériorcstyifececafyhabemidd thsequcDusighdedivenilgaibescion@datinisteingeeciug
transurethrally afe ggssrbeth NoSe PaeBL NG 03 300 ans BET APRCalim D §L/16021

Urethral suppository formulations containing polyethylene glycol or a palyethylene glycol derivative can be

used as the uretAPAFEEOA S N A AR B ING SRINRF 1O ATRARA 6 SINE LMy e SRt i hniques,
e.g., compressiomtmeid ngrdaeabaxaidirg @dhevikecap il ibe dpptesiatieid i thiesetskillecithatthe art and

as described in (he ReTEnent %}ﬁ[ﬁﬂiﬁ%ﬁi@&ﬁ%@ aceNticaAl e REE, FOLXAINRIS REmingiQn: The
Science and Practice of Pharmacy, 19thEd. (Easton, PA: Mack Publishing Co., 1995), which discloses

typical methodsSBPHAisanf prAIMRRIETHEERE SAITBSRIBRSHthe form of urethral suppositories. It is also
preferred that urethralsupRositosEs: ¢optalinanReirmonaRolidb titRg agenisele @1s andahionke, anionic,
cationic or amphoteric surfactant) effective to increase.the solubility of the actiye.ingredient(s) in the
polyethyiene g B Sia: Mo Al Janmg e G R S
ingredient(s) in knarettedherssddicdomibeviich provides for controlled or sustained release of the agent(s).
In such a case, the dopags fesandypicaly SRR IssaRDIBEprRAtRIE Rigdesasiable mpairriab typically a
biodegradable polymer. Examples of such polymers include polyester, palyalkylcyanoacrylate,
polyorthoester, ORI CAIBh o A it e AE AL Qo AR s BEf application
WO 96/40054, tieiseiang:etheppoiymersosasbeioseditpepriovicd subpotegradablamitepasticiés which

enable COU”O”%@HQSS&%@ABFQ)Q&%B% &AEN iRatpR fEHBHgliﬁi[& ﬁ%% LRy ﬁﬂe@ﬁﬁi@g&ﬁﬁﬂiﬂ%w- The_
method of intraurethral administration may involve an "active” delivery mechanism such as iontophoresis,

electroporation S PTSABHHERLN (ILGidds AR RANBI S B d e Y Bru L i SR PSRk ell known in

the art. lontophévetichifipassisted gitlgthe blood of the intended recipient or suspending or thickening
agents.

Examples of suitable aqueous and nonaqueous carriers which may be employed in the
pharmaceutical compositions include water, ethanol, polyols (such as glycerol, propylene
glycol, polyethylene glycol, and the like), and suitable mixtures thereof, vegetable oils, such as
olive oil, and injectable organic esters, such as ethyl oleate. Proper fluidity can be maintained,
for example, by the use of coating materials, such as lecithin, by the maintenance of the
required particle size in the case of dispersions, and by the use of surfactants.

These compositions may also contain adjuvants such as wetting agents, emulsifying
agents and dispersing agents. It may also be desirable to include isotonic agents, such as
sugars, sodium chloride, and the like in the compositions. In addition, prolonged absorption
of injectable pharmaceutical forms may be brought about by the inclusion of agents which
delay absorption such as aluminum monosterate and gelatin.

In some cases, in order to prolong the effect of the active ingredient(s), it is desirable
to slow the absorption of the active ingredient(s) from subcutaneous or intramuscular

injection. This may be accomplished by the use of a liquid suspension of crystalline or
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delivery is, for example, described in PCT application WO 96/40054. Briefly, the active agent(s) are driven
through the urethral wall by means of an electric current passed from an external electrode to a second
electrode contained within or affixed to a urethral probe. The pharmaceutical formulations may be
presented in unit-dose or multi-dose sealed containers, for example, ampules, vials and blister packs, and
may be stored ianzpipbpkilizettcdditios reguimatgosiuthletadditionats teabseriiedigoidizandiarefor example

water for injectigq, InmedAHeNIRPHl Hse: EXICBIRANERHS MIRCHAR-S RS AR 3 SARAFIONS may be

prepared from sterile powders, granules and tablets of the type described above. The’invention also
provides a kit cotrfpfidrigvalttipsdasn matsmatasty -« pavshifsaradesr a5e mrmpitsTrMERiHeaSAcomprise
one or more coptanersRAM O WS APIRANER HialvRsid sratepalandie RRgsphediasteirge inhibitor. In

such a case, the tramadol material and the phosdohodiesterase inhibitor are preferably contained in the

same pharmaceutical BB HSAOARBAS A% S19TRY KATHAY BEFSISEPSOmELifE ABIARYNE tramadol
material and a diffesgéiehcontaingk falting sb8 RRQsSpLOMipsidREeNbIPHOE- Mt ARie:edintainars include
tubes, ampules, vials, battles, foil packets, the wells of a tra the molded depressions of blister packs.
The kit il oo SOREAEEN RO 10t TSt B B A TR AR e
phosphodiesteresedhiribiterdiliceati comgrdidnpe natbe e @jaciiddt Gn andes ké ciferdystagatiarie The
container(s) will preferabl ined. in.a.packa uch. as.a Rox. The instrycti m e attached
to, or printed onF,)8 gﬁ%%%%#ﬁ%%ﬁ%%?ﬁ?%%& %%%%ﬁ%%gé%‘%%@%%aﬁag eOts négka(ﬁe#gé@ﬁ%%? Sgat he package,
or may be attachleelnrgskinteeitopring thaekagangredipnigsiandp esorees thiaticeoemukirnemiityhrafers to one or

more of that en@%ﬁéﬁ%@@ﬁﬂp%&'ﬁ&%@iﬁ%@'_ﬂ?@%&%ﬁ@ PRR QLML RORIINSSS & AMBEE ByExample 1
A 51-year-old heterosexual male with a long history of premature ejaculation and erectll% dysfunction was

evaluated by a fitfgRsigRtRipRE e RaGisEdHIBIe fERTre ejaculation was 'severe’ (documented intravaginal

ejaculatory latency by stpRwalehsef Igssdhasad mitiHR @ost Byemalbie Frcdatiap Jdiegagsiit Tool (PEDT)
score of 15) and co-marbid with "'mild to moderate' erectile dysfunction (International Index of Erectile

Function (IIEF) g?gﬁﬁl eAfam‘BP]le(gﬁ-_%lg&gflgr&F%%nnge useful herein, that can be used for simultaneous

injection into both corpora, is described in U.S. Pat. No. 4,127,118. The injection is made on
the dorsum of the penis by placement of the needle to the side of each dorsal vein and

inserting it deep into the corpora.

The active ingredient(s) can be administered in a pharmaceutical formulation suitable
for transurethral drug delivery. The formulation contains one or more selected carriers or
excipients, such as water, silicone, waxes, petroleum jelly, polyethylene glycol, propylene
glycol, liposomes, sugars such as mannitol and lactose, and/or a variety of other materials,
with polyethylene glycol and derivatives thereof particularly preferred. It may be desirable to
incorporate a transurethral permeation enhancer in the urethral dosage form. Examples of
suitable transurethral permeation enhancers include dimethylsulfoxide, dimethyl formaminde,
N,N-dimethylacetamide, decylmethylsulfoxide, polyethylene glycol monolaurate, glycerol
monolaurate, lecithin, the 1-substituted azacycloheptan-2-ones, particularly 1-n-
dodecylcyclazacycloheptan-2-one (available under the trademark Azone® from Nelson
Research & Development Co., Irvine, Calif.), SEPA® (available from Macrochem Co.,
Lexington, Mass.), alcohols (e.g., ethanol), detergents (such as Tergitol®, Nonoxynol—9® and
TWEEN-80®) and the like. Transurethral formulations may additionally include one or more

enzyme inhibitors effective to inhibit drug-degrading enzymes which may be present in the
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The subject was initially treated with selective serotonin reuptake inhibitor (SSRI) medications; however,
SSRI treatment was only partially effective in treating the premature ejaculation and did not improve his
erectile dysfunction. The subject discontinued all SSRI drugs due to low efficacy and intolerable side
effects. Sildenafil citrate (Viagra0) 50mg administered before intercourse somewhat improved the erectile

0|S/SfunCtif|JrclJI bUtﬂM#ﬂQt é%ﬁﬁvfﬁhgpﬁeg%f&ﬂb%ﬁ&%lwf&%@&ﬂaﬁiféﬂm\l\ﬂié@&f&d@ﬂ@@@, Hatg%@gng;?nifica?t .
emotional distress for the subject and.his sexual partner. At the confidential suggestion of one of the
ventore of tho BFASHIR LRI G TRBRSTIS i SRRty SPELE e LoD St etructions to
self administer ¢hosmbibetiortlof ireehddy @1 00mycpndtsildenbdidlcitnate 50mg approximately 3 hours

before intercourse. The fesitshays PeemdssaiRed as Miariipes a\yg@ﬂcm&ﬁw@i@gqvﬁé@ﬂy&ﬁmplaint
being excessively delayed ejaculation ('much greater than 10 minutes’) and occasional anorgasmia.

These moderat@aHVEFEL BB L YPRYHLaiinh Siayat BmtVRish At §assidWare Fdk permanent
and were no lorgempépahie dragtesnrddusinglibal tramddal ttid ffoseatd SObhgubbiesqudsjechatdwy reports that

this Combi”atior;}ﬁ prss.diamageallymel-and o sDoshig canAitioR 9 sEI’IS@ffé?stHf‘ﬁuﬂ?o%w@ﬁ&“ and

erectile dysfunction’is successtully treated with"a combination of tramadol' HC1 50mg and sildenafil citrate
50mg administet8irbaroraspifstoniied opoespdedn the urgthia dn cestep sbptistmbtetidrdhd a
phosphodiesterasu{edin)a rbibitgrdo b exmnaotfagtecdhpetnpasiiomnias dererbidpiemneiure

ejaculation and grectile. dystunclion. whergini i Ph& i?ﬁ‘éﬁf@%@%‘fﬁ? eﬁﬁ&h%b@?igéop i peghibitor, &
PDES inhibitor OF & combiation %ft WO or more of t e%roregomg E Tnhibitors.
application WO 91/16021.

Urethral suppository formulations containing polyethylene glycol or a polyethylene
glycol derivative can be used as the urethral dosage form, and may be conveniently formulated
using conventional techniques, e.g., compression molding, heat molding or the like, as will be
appreciated by those skilled in the art and as described in the pertinent literature and
pharmaceutical texts. See, for example, Remington: The Science and Practice of Pharmacy,
19th Ed. (Easton, PA: Mack Publishing Co., 1995), which discloses typical methods of
preparing pharmaceutical compositions in the form of urethral suppositories. It is also
preferred that urethral suppositories contain one or more solubilizing agents (e.g., a nonionic,
anionic, cationic or amphoteric surfactant) effective to increase the solubility of the active
ingredient(s) in the polyethylene glycol or other transurethral vehicle.

It may be desirable to deliver the active ingredient(s) in a urethral dosage form which
provides for controlled or sustained release of the agent(s). In such a case, the dosage form
typically comprises a biocompatible, biodegradable material, typically a biodegradable
polymer.  Examples of such polymers include polyester, polyalkylcyanoacrylate,
polyorthoester, polyanhydride, albumin, gelatin and starch. As explained, for example, in
PCT application WO 96/40054, these and other polymers can be used to provide
biodegradable microparticles which enable controlled and sustained drug release, in turn
minimizing the required dosing frequency.

The method of intraurethral administration may involve an "active" delivery
mechanism such as iontophoresis, electroporation or phonophoresis. Devices and methods for

delivering drugs in this way are well known in the art. Iontophoretically assisted drug
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2. The use according to Claim 1 wherein the tramadol material is tramadol or a
pharmaceutically-acceptable form thereof 3. The use according to Claim 1 wherein the PDE inhibitor
is a PDES5 inhibitor. 4. The use according to Claim 2 wherein the PDE inhibitor is a PDE5 inhibitor.

5. The use according to any one of Claims 1-4 wherein the tramadol material is (+)cis-tramadol or a

pharmaceuticallipaggRiakle salhiieraak:and theEPES iRkt Siieall 0B defly, the active

pharmaceutically-acceptable form thereof, vardenafil or a pharmaceutically-acceptable form thereof,
Facalatl or a phAFILEL LT A BTARTS KT Th AT SP BT BTETOHeaP RAD! SPAG BT e foregoing

PDES inhibitorsexternakelitteds® aceoruingetor@laivnBintereihithe aféineddolametbridipiofe)cistramadol
hydrochloride, and therR Dz RRibHRG IS SHCRAAH Gt Mrideeall hydrrsbloridedadalatie a

combination of two or more of the foregoing PDES5 inhibitors. 7. The use according to Claim 6
wherein the PDEY RGPS eI =l BitiGierials andsdRsi pack o paimBarmaiaAdy cphilized
phosphodiesterasel{firid E3qnhibgtemntha didinbageating agaatliquithearrian dtactivum gt ava@emfuesition for

comorbid premajyyesiagiatian ape s il drlunslion. ARRHEIRIIE RRMINRIRRR RS innibitor. a
PDE4 inhibitor, a’PDES inhibitor or'a combination of two or more of the foregoing PDE inhibitors.
be prepared from sterile powders, granules and tablets of the type described above.

The invention also provides a kit comprising a tramadol material and a
phosphodiesterase inhibitor. The kit may comprise one or more containers, each of which
contains a tramadol material and a phosphodiesterase inhibitor. In such a case, the tramadol
material and the phosphodiesterase inhibitor are preferably contained in the same
pharmaceutical composition. Alternatively, the kit may comprise a container holding the
tramadol material and a different container holding the phosphodiesterase inhibitor. Suitable
containers include tubes, ampules, vials, bottles, foil packets, the wells of a tray and the
molded depressions of blister packs. The kit will also comprise instructions for administration
of the tramadol material and the phosphodiesterase inhibitor to treat comorbid premature
ejaculation and erectile dysfunction. The container(s) will preferably be contained in a
package, such as a box. The instructions may be attached to, or printed on, one of the
containers, may be printed on a separate sheet of paper inside the package, or may be attached
to or printed on the package.

It is to be noted that “a” or “an” entity refers to one or more of that entity. For
example, “a container” refers to one or more containers.

EXAMPLES
Example 1

A 51-year-old heterosexual male with a long history of premature ejaculation and
erectile dysfunction was evaluated by a urologist who determined his premature
ejaculation was ‘severe’ (documented intravaginal ejaculatory latency by stopwatch of less
than 1 minute and Premature Ejaculation Diagnostic Tool (PEDT) score of 15) and co-
morbid with ‘mild to moderate’ erectile dysfunction (International Index of Erectile
Function (IIEF) erectile function (EF) score of 21).

The subject was initially treated with selective serotonin reuptake inhibitor (SSRI)
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9. The use according to Claim 8 wherein the tramadol material is tramadol or a
pharmaceutically-acceptable form thereof 10. The use according to Claim 8 wherein the PDE
inhibitor is a PDES5 inhibitor. 11. The use according to Claim 9 wherein the PDE inhibitor is a PDE5S
inhibitor. 12. The use according to any one of Claims 8-11 wherein the tramadol material is
(+)cis-tramadol wrdiqehanmaceativabpateeptabieveslptihe reoialineffitne RDEGcH DIt is sildenafil or a

pharmaceutical%@ggg@g}a@lm{gg gﬂgrglgfn(\){qm&gg@imreqeg@@rgg}%ﬁbﬁi&gllyheas%?&{able form thereof,

tadalafil or a pharmaceutically-acceptable form thereof, or a combination of two or more of the foregoing

PDES inhibitorsdiscontipgedrlb S5 detssréia o € rifisae? A drtlsatdetpidn aldentinddparfs (+)cistramadol
hydrochloride, anghthevRi2ERjnvoibitokisisildenadt eittatRervaie@nafildvmiasipende Hadalafit or a

combination of two or more of the foregoing PDES5 inhibitors. _ . )
dysfunction but did not relieve the severe premature ejaculation, which continued to cause

significant emotional distress for the subject and his sexual partner.

At the confidential suggestion of one of the inventors of the present invention, the
urologist subsequently prescribed tramadol HCI1 with instructions to self administer a
combination of tramadol HC] 100mg and sildenafil citrate 50mg approximately 3 hours
before intercourse. The results have been described as ‘miraculous’ with the subject’s
only complaint being excessively delayed ejaculation (‘much greater than 10 minutes’) and
occasional anorgasmia. These moderate adverse events of excessively delayed ejaculation
and anorgasmia were not permanent and were no longer reported after reducing the
tramadol HCI dose to 50mg. The subject now reports that this combination ‘works
dramatically well” and his co-morbid condition of premature ejaculation and erectile
dysfunction is successfully treated with a combination of tramadol HCl 50mg and

sildenafil citrate 50mg administered before intercourse.
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14. The use according to Claim 13 wherein the PDES5 inhibitor is sildenafil citrate. 15. The use
according to claim 8, wherein the disintegrating agent is selected from the group consisting of agar-agatr,
calcium carbonate, potato or tapioca starch, alginic acid, certain silicates, sodium carbonate, sodium
starch glycolate, cross-linked sodium carboxymethyl cellulose and mixtures thereof.

WE CLAIM:

1. The use of a tramadol material and a phosphodiesterase (PDE) inhibitor for
the manufacture of a composition for comorbid premature ejaculation and erectile
dysfunction, wherein the PDE inhibitor is a PDE3 inhibitor, a PDE4 inhibitor, a PDES
inhibitor or a combination of two or more of the foregoing PDE inhibitors.

2. The use according to Claim 1 wherein the tramadol material is tramadol or
a pharmaceutically-acceptable form thereof.

3. The use according to Claim 1 wherein the PDE inhibitor is a PDES
inhibitor.

4. The use according to Claim 2 wherein the PDE inhibitor is a PDES5
inhibitor.

5. The use according to any one of Claims 1-4 wherein the tramadol material
is (+)cis-tramadol or a pharmaceutically-acceptable salt thereof, and the PDES inhibitor is
sildenafil or a pharmaceutically-acceptable form thereof, vardenafil or a pharmaceutically-
acceptable form thereof, tadalafil or a pharmaceutically-acceptable form thereof, or a
combination of two or more of the foregoing PDES inhibitors.

6. The use according to Claim 5 wherein the tramadol material is (+)cis-
tramadol hydrochloride, and the PDES inhibitor is sildenafil citrate, vardenafil
hydrochloride, tadalafil or a combination of two or more of the foregoing PDES inhibitors.

7. The use according to Claim 6 wherein the PDES inhibitor is sildenafil
citrate.

8. The use of a tramadol material, a phosphodiesterase (PDE) inhibitor and a
disintegrating agent for the manufacture of a composition for comorbid premature
ejaculation and erectile dysfunction, wherein the PDE inhibitor is a PDE3 inhibitor, a
PDEA4 inhibitor, a PDES inhibitor or a combination of two or more of the foregoing PDE
inhibitors.

9. The use according to Claim 8 wherein the tramadol material is tramadol or
a pharmaceutically-acceptable form thereof.

10. The use according to Claim 8 wherein the PDE inhibitor is a PDES
inhibitor.

11. The use according to Claim 9 wherein the PDE inhibitor is a PDES
inhibitor.

12. The use according to any one of Claims 8-11 wherein the tramadol material
is (+)cis-tramadol or a pharmaceutically-acceptable salt thereof, and the PDES inhibitor is

sildenafil or a pharmaceutically-acceptable form thereof, vardenafil or a pharmaceutically-
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acceptable form thereof, tadalafil or a pharmaceutically-acceptable form thereof, or a
combination of two or more of the foregoing PDES inhibitors.

13. The use according to Claim 12 wherein the tramadol material is (+)cis-
tramadol hydrochloride, and the PDES inhibitor is sildenafil citrate, vardenafil
hydrochloride, tadalafil or a combination of two or more of the foregoing PDES inhibitors.

14.  The use according to Claim 13 wherein the PDES inhibitor is sildenafil
citrate.

15. The use according to claim 8, wherein the disintegrating agent is selected
from the group consisting of agar-agar, calcium carbonate, potato or tapioca starch, alginic
acid, certain silicates, sodium carbonate, sodium starch glycolate, cross-linked sodium

carboxymethyl cellulose and mixtures thereof.
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