REDUCING SIDE EFFECTS OF TRAMADOL RELA1LD APPLICATION This application
cross-references U.S. Provisional Patent Application No. 60/889,380 filed February 12, 2007. FIELD
OF THE INVENTION The invention relates to methods for reducing the side effects of tramadol.
Side effects related to sexual function, such as erectile dysfunction, are newly discovered side effects
of tramadol. Accordingly, in one embodiment, the invention relates to a method of reducing the
incidence of one or more side effects related to sexual function in human males taking tramadol. The
method comprises admlnlsterlﬁggﬁgﬂqﬁ@gﬂ%tﬁﬁsﬁdq@@pﬁtﬁ Atm A, The invention also relates
to pharmaceutlcal composmons In one embodiment, the composition comprises a tramadol material
and a phosBhbdid&torad tPN"he invention further relates to kits. In one embodiment, the kit
comprises a tramadl material,And R pRshadiesterpss ihitet BRAGKFRAUNR R Bk 0
INVENTION  Tramadol is a centrally acting synthetic analgesic compound. Its mode of action is not
completely tiksddighomay tHoAY@himal tests, at least two complementary mechanisms appear
applicable: (1) the binding of the parent compound (tramadol) and the 0-demethylated M1 metabolite
to g-opioid receptors; and (2) a weak inhibition of reuptake of norepinephrine and serotonin. Opioid
activity is dEEEl IR TEEE BMENBIMNg of the parent compound and higher affinity binding of the M1

metabolite to g-opigid;iRERRIAI R 1 e QMIHRIBAJESS rdddcis HMIQBLITPRS M RLIGS Bk Ligmrdol in
producing analgesia and 200 times more potent m(gmgplmd binding. Tramadol has been shown to

inhibit reuptaléca Ay dYRFHRN artr B evotsriHIARFBNEIRavE 86 SitraversiditidneliGesicd. These
mechanismg,mayoFoRERIENJeRenleniyJa s o e dlvanalaesialelle et thamedRlucing the

incidence of one or more side effects related to sexual function in human males taking tramadol.

The method comprises administering a phosphodiesterase inhibitor to the male. The invention
also relates to pharmaceutical compositions. In one embodiment, the composition comprises a
tramadol material and a phosphodiesterase inhibitor. The invention further relates to kits. In one

embodiment, the kit comprises a tramadol material and a phosphodiesterase inhibitor.

BACKGROUND OF THE INVENTION

Tramadol is a centrally acting synthetic analgesic compound. Its mode of action is not
completely understood. From animal tests, at least two complementary mechanisms appear
applicable: (1) the binding of the parent compound (tramadol) and the O-demethylated M1
metabolite to p-opioid receptors; and (2) a weak inhibition of reuptake of norepinephrine and
serotonin. Opioid activity is due to both low affinity binding of the parent compound and higher
affinity binding of the M1 metabolite to p-opioid receptors. In animal models, M1 is up to 6
times more potent than tramadol in producing analgesia and 200 times more potent in p-opioid
binding. Tramadol has been shown to inhibit reuptake of norepinephrine and serotonin in vitro,
as have some other opioid analgesics. These mechanisms may contribute independently to the
overall analgesic profile of tramadol.

Apart from analgesia, the use of tramadol to treat frequent urination and urinary
incontinence (see U.S. Patent No. 6,090,856), to treat coughs, bronchitis and the common cold

(see U.S. Patents Nos. 3,652,589 and 3,830,934) and to treat premature ejaculation (U.S. Patent



Apart from analgesia, the use of tramadol to treat frequent urination and urinary incontinence (see U.S.
Patent No. 6,090,856), to treat coughs, bronchitis and the common cold (see U.S. Patents Nos.
3,652,589 and 3,830,934) and to treat premature ejaculation (U.S. Patent No. 6,974,839) have been
described. US 2005054688 Al also teaches preventing premature female orgasm using tramadol, but
tramadol’ s incorrect classification as an SSRI calls this teaching into doubt.  Tramadol has known
side effects when used for analgesia, especially when used for long periods of time to treat chronic
pain. Reporg(l it ¢, WithceR URCIARAGE 98 Senalamel AUbIRABRsSpRARGR, CRASIIRRION
headache, somnolence, vomiting, pruritis, CNS stimulation (nervousness, anxiety, agitation, tremor,
spasticity, deihlsriercabtional lemigohrel hanudakio hryomnesh cHiss Bopiating, dySSddsealleimhimouth
and diarrhe@, $66.-Rhysisians' Desk Reference, entry for UltramO tramadol hydrochloride. Methods of
reducing these side effects of tramadol have been described. See U.S. Patents Nos. 6,056,968,

6,221,394, 6,297, Xg8n@lgbmobroaiicd g et ot o hongsahienalgssip atscnby Wso weddeosrand
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discloses a combination of a PDE inhibitor - which may be sildenafil - and at least one vasoactive
agent selecl&difigih AAvspiloitPBYitEyiMtishsadirhis AAMMMIBNE aYRIMISBShRIEHIFol-The HEBMIEAR of

sexual dysfyREiRness Wik aB96/A3REnA! fistipsesFRE & INRIRI RS fOrtRAoNG PABiIRIONG T In
combination with one or more pharmacologically active agents such as an Oé)IOId antagonist or

tramadol. SBNRGIARYTOFaFhenin VENRTTTENLYSPeRsHasie Bty Bubdiaatiny that Rimkivialléstaking
(cis-tramadgkhydrechigrids: experiencedRidesiigchideirtedimsaxsmkitnationdseg ko xamples 1-2

below). These side effects were erectile dysfunction (8% - 14%55§an0r asmia (3% - 7%)(§§)enile
hypoesthesiaTageL s beraders®adintied (< dpteptiNand Beorodsed drd dbrhit 4et?afi o< 19%).

These males yverestsing @.Si.nﬁkﬁeﬂ@%@pﬁf. (Isisstramadadin, e dowenaeransuis raagenfer poglgesia.
Since the number of males egeriencingﬁside effects related to sexual function increased with the dose

of ()cis-trantBBIifate pRIRHge B the KLY Hts may be even higher in males taking higher

goses of tramadol oy 18k 1M Ad Qi CRaisalbmiingsshtieaiecinisftamasnal Wayssatprgriously
nown.
—and at least one vasoactive agent selected from an opioid antagonist such as naltrexone and use

thereof for the treatment of sexual dysfunction.
WO 2006/092691 Al discloses PDE7 inhibitors for treating pain, alone or in combination

with one or more pharmacologically active agents such as an opioid antagonist or tramadol.

SUMMARY OF THE INVENTION

It has recently been found that human males taking (+)cis-tramadol hydrochloride
experienced side effects related to sexual function (see Examples 1-2 below). These side effects
were erectile dysfunction (8% - 14%), anorgasmia (3% - 7%), penile hypoesthesia (4% - 5%),
decreased libido (<1% - 2%) and decreased orgasmic sensation (0 - <1%). These males were
taking a single dose of (+)cis-tramadol in the lower therapeutic range for analgesia. Since the
number of males experiencing side effects related to sexual function increased with the dose of
(+)cis-tramadol, the percentage of these side effects may be even higher in males taking higher
doses of tramadol or taking tramadol chronically. These side effects of tramadol were not
previously known.

Accordingly, the invention provides a method of reducing the incidence of a side effect



Accordingly, the invention provides a method of reducing the incidence of a side effect related to
sexual function in human males taking a tramadol material. The method comprises administering an
effective amount of a phosphodiesterase inhibitor to the male in addition to the tramadol material.

The invention also provides an improved method of treating a disease or condition in a human male for
which a tramadol material is an effective treatment, such as pain or premature ejaculation. The
improvement comprises administering an effective amount of a phosphodiesterase inhibitor to the

male in adqitign Qe damadlmaiaiahan mALEIRYENH AR MIADFRRIOYET R RRAHDRESICRLS

composition. The composition comprises a pharmaceutically-acceptable carrier, a tramadol material
and a phosphptisstenada pifipiter amouThefippbetihedipsternevitabiwiie dnnprisingdlitianadot
material ang.a phosphrdigsterase inhibitor. The kit may comprise one or more containers, each of
which contains both the tramadol material and the phosphodiesterase inhibitor. Alternatively, the kit
may comprise a chRediMeEMHBNIMY Petidanar snpiatsd anafadod fferdng 2 gmeatrphisiahdome a

phosphodiggigrase NNiBi@hich o IAGIRMERIRA DS BrRYIdRS RMEHORATRANENG: hiednsgence of

a plurality of side effects in a human male taking a tramadol material. The method comprises
administeriff@HEFBCtVE MBI I Ph oS RBHIES te? 48NS KBNS 89 re’fiR@ivSe Mef¥Bhcelof & side

effect re'“%é‘éf’pﬁ%&fé@{efﬂé@&ﬂ%%? BURIRHME MMAH BfROAhsIMaieHa{referred to herein as "a

second side-effect-reducing agent") to reduce the incidence of one or more of the other previously
known side effectd o theritomBaBIcRRARes @ Pbarglae wifabte Mpevdite 4o COBRRIIYOREABIRYISSS The

invention alsgraravidasianimpeeyadinelhed qfiraaling Asiserscior ARRpiiRRIARUmaR male for

which a tramadol material is an effective treatment, such as pain or premature e!aculation. The

improvement comprBY inirsR iRy dfs efdictrmpraitiBaAteme ¢ ssprinl e riesnheiistérassd an
effective amgiipi@f apRCRASIJeSHpAtI RICRDRIEMontainers, each of which contains both the

tramadol material and the phosphodiesterase inhibitor. Alternatively, the kit may comprise a
container holding the tramadol material and a different container holding the phosphodiesterase
inhibitor.

The invention further provides a method of reducing the incidence of a plurality of side
effects in a human male taking a tramadol material. The method comprises administering an
effective amount of a phosphodiesterase inhibitor to reduce the incidence of a side effect related
to sexual function and an effective amount of another material (referred to herein as “a second
side-effect-reducing agent”) to reduce the incidence of one or more of the other previously known
side effects of the tramadol material (i.e., side effects not related to sexual function).

The invention also provides an improved method of treating a disease or condition in a
human male for which a tramadol material is an effective treatment, such as pain or premature
ejaculation. The improvement comprises administering an effective amount of a
phosphodiesterase inhibitor and an effective amount of a second side-effect-reducing agent.

The invention provides another pharmaceutical composition. The composition comprises
a pharmaceutically-acceptable carrier, a tramadol material, a phosphodiesterase inhibitor and a
second side-effect-reducing agent.

The invention provides an additional pharmaceutical composition. The composition

comprises a pharmaceutically-acceptable carrier, a phosphodiesterase inhibitor and a second



The invention provides another pharmaceutical composition. The composition comprises a
pharmaceutically-acceptable carrier, a tramadol material, a phosphodiesterase inhibitor and a second
side-effect-reducing agent. The invention provides an additional pharmaceutical composition. The
composition comprises a pharmaceutically-acceptable carrier, a phosphodiesterase inhibitor and a
second side-effect-reducing agent. The invention further provides a kit comprising a tramadol
material, a phosphodiesterase inhibitor and a second side-effect-reducing agent. The kit may comprise
one or morgiggg@aelrgd&ﬂ@a%gmhich holds a tramadol material, a phosphodiesterase inhibitor, a
second side-effectreducing agent, or a combination of two or more of the foregoing. The invention

further provides ad imiprspsamiethetrs? daeayiky «amuisinen upgadebmaprbmabgrelsjdicsienion with a
tramadol mafcral, Lhe d@%@Bﬁl\ﬁ%ﬁH@-@H&@MQ&%ﬁg@%ﬂﬂis{tﬁé g AR SERCHE amorHRL Smaigsial to

reduce the incidence of one or more of the side ts of the tramadol material. The material may be a

phosphodicstarasevitiibhetdtorrtaned chaitreigb icehosheftes efrsgtipbikiens 18 seond|fgactitstand/or a

second sidesgffertLedHCing,a8qitAdeHYERSD 8 IRRIfesER Of RBS RImMore of the other side effects of
the tramadol material (i.e., side effects not related to sexual function). BRIEF DESCRIPTION OF THE

DRAWINGS Figurkhg isngiiios fareisspineds brrrapperisd methed of b BESCRaEToN Of trgatng
PRESENT'pYéI'ﬁﬁé% Eﬁ&%@oﬁ MBEPINENS S EFWYIEHR/%m comprises administering an

effective amount of a material to reduce the incidence of one or more of the side effects of the
tramadol material. The material may be a phosphodiesterase inhibitor to reduce the incidence of a
side effect related to sexual function and/or a second side-effect-reducing agent to reduce the
incidence of one or more of the other side effects of the tramadol material (i.e., side effects not

related to sexual function).

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows stereoisomers of tramadol.

DETAILED DESCRIPTION OF THE PRESENTLY-PREFERRED EMBODIMENTS OF THE
INVENTION

As used herein, tramadol “side effects related to sexual function” include erectile
dysfunction, anorgasmia, penile hypoesthesia, decreased libido and decreased orgasmic sensation.

As used herein, tramadol “side effects not related to sexual function” include dizziness,
nausea, constipation, headache, somnolence, fatigue, insomnia, vomiting, pallor, pruritis,
nervousness, anxiety, hyperactivity, restlessness, agitation, tremor, spasticity, euphoria, emotional
lability, disturbance in attention, depressed mood, euphoric mood, tremor, hallucinations,
anosmia, nasal congestion, asthenia, sweating, dyspepsia, dry mouth, itching, flatulence and
diarrhea. For others, see Physicians’ Desk Reference, entry for Ultram® tramadol hydrochloride.

As used herein, “reduce the incidence of a side effect” means that the side effect will be
prevented or that the number of incidences of the side effect will be reduced.

As used herein, the term “erectile dysfunction” means the consistent or recurrent inability



As used herein, tramadol "side effects related to sexual function" include erectile dysfunction,
anorgasmia, penile hypoesthesia, decreased libido and decreased orgasmic sensation.  As used
herein, tramadol "side effects not related to sexual function" include dizziness, nausea, constipation,
headache, somnolence, fatigue, insomnia, vomiting, pallor, pruritis, nervousness, anxiety,
hyperactivity, restlessness, agitation, tremor, spasticity, euphoria, emotional lability, disturbance in
attention, depressed mood, euphoric mood, tremor, hallucinations, anosmia, nasal congestion,

asthenia, Syeafing AKGRFAS Y SPAID e ALHOQ ISR 66 R AR R R RE ARG A&y SICians’

Desk Reference, entry for UltramO tramadol hydrochloride. =~ As used here€in, "reduce the incidence
of a side effétiritneahRtcatide defuned affestalitl Biedh RVt Hietharitinibapefancid entedisf the
side effect willheseeycedi Asdses 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 actiVhy erevidetfienehen kit slomainriohesbieHuténadordes afthegdaBineionp gisR) or
episodic a%%%@ﬁéb&%?@@ FIECHANed o1 NELIGRILEHNGHRRSFR) - damalnmeitisdtanational Index

of Erectile Function (IIEF) has been developed and validated as a patient-based questionnaire that is

now widelydiagnfsisthctraidis ssrd wicdpsc il ah/Efipiaanre T IEE s franestidediesteladidienbhstrated
test reliabilityand, validitvivithea 0idr degheq©hagosiivifign ?%‘?t@&ﬁﬁ’rﬂgh@@&jﬂél%’ JPRASEOring 25

or less are classified as having ED and those scoring above 25 are classified as not having ED
(sensitivity D 0fredpeasig Eoadihesgreingaboyn e siclEaisdrtino thadnsRUestone van

classify eregiye dysfngion iniR{iveaiagnotis rRledTiasH RR-EHRCHE A URelRoh(SEare B&:3P); ‘mild
erectile dysfunction (score 22-25); 'mild-to-moderate’ erectile dysfunction (score 17-21); 'moderate’

erectile dysflRittioAYrSEaraonI MG vatRgraAsifeedpaetins dsTiRTelo AVREBraB- CoPrsEs Rysehldet al., Int.
J. Impot Regeclif{4li28Ridfih (Augdsb2003) apddresapdghal EalngyyiRifda830ck9)-tingludes a

copy of the IIEF questionnaire and identification of the EF questions). Another subset of the IIEF called

the Sexual HROSERIAVERTHH 5 IISH SIS Wad Qs ecurspedesiiis dufaataardscara kg Rbsie tool

that is now pyidaly s1sg for.the. diaghostssof rientiedlysiunction: Mem $ealing3dnObiess R Llassified as
having ED and those scoring above 21 are classified as not having ED (sensitivity = 0.98; specificity =

0.88). FurtHth Srespeh$be%0 Snslidsasstions ehthe dddifgerdinaarsstidciisatifitatve dfidbnddtic

categories: iR@ksRYle Aysinction(scare 1iZr2alieMid REg el AUBiHNCHRIH 86N e (SPIM) was
'mild-to-moderate’ erectile dysfunction (score 12-16); 'moderate’ erectile dysfunction (score 8-11); and

'severe' eretiifedgysioprctiaf (¥ebdatel 25 sdivgrgsin Rl dhatyit nempBtdREdIse iuihs xBagnosisneigust
2002) (idergifiesiths ity v estipse b RosREs ftalasHRIeeynA9:B2253@ (AR 1 dincludssea copy

of the IIEF guestionnaire . Accordingly, erectile dysfunction can be diagnosed using the EF score

and/or the SHIRT st icdrits ok haRgiR b eRathIE Iy SRR ESHYTD 1 dudha EPRRIA e se
scores.  AHMSRMALKSIN caicdusafherinckenseatesaciie dxsfundipniiimeanniRal arestiQile
dysfunction will be prevented or that the number of incidences of erectile dysfunction will be reduced.

As used hef¥MUPrEARES e ZeteritiP U ererctitle dytictnansaeisdsithat TEHdavrerrafe’ erectile

dysfunction (score 12-16); ‘moderate’ erectile dysfunction (score 8-11); and ‘severe’ erectile
dysfunction (score 5-7). See Rosen, et al., Int. J. Impot. Res., 14(4):226-244 (August 2002)
(identifies the SHIM questions) and Rosen, et al., Urology, 49:822-830 (1997) (includes a copy
of the IIEF questionnaire). Accordingly, erectile dysfunction can be diagnosed using the EF
score and/or the SHIM score, and the severity of erectile dysfunction can also be assessed using
these scores.

As used herein, “reduce the incidence of erectile dysfunction” means that erectile
dysfunction will be prevented or that the number of incidences of erectile dysfunction will be

reduced. As used 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). 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, et al. J. Urol., 172:290-294 (2004); Diagnostic
and Statistical Manyah gt MaNHeLRISAIRES AERIn APSHERNBaYS iRtk Assciationr Yaghington,
D.C. (2000). The term includes "congenital,” "lifelong," "primary" and "acquired" premature ejaculation.
Although a ffetycotasp@kific criteria have been proposed for diagnosing premature ejaculation, no
one criterion or grauR QGRIR REHHRIRANYASEERLEI SRRSIG RIFBSHA HISIA DRAR:()
ejaculation prior to penetration or within ten to twenty strokes after intromission,; (i) ejaculation in less
than 1-2 mifiates eildiy epeinbhsisouier ineasaie tha fe gesitiitiant tReTerhaleistagiand/tave an
orgasm if sheas NPRAIYARMICASIHRGHARFAE R Slkviler Batenlh: A3 16 ehSniid8; Male

Infertility and Sexual Dysfunction, page 356 (Springer-Verlag 1997), Diagnostic and Statistical Manual
of Mental DigBrelarenAniet dripesieriatrenpisduaissoricdobalpmershegbnaicapensiratanidaing

ejaculatory JAGRCYH HMBUrE Lchulind ik sk MeaRutrch b Paruaicrsel legs ar 2 minutes sombined

with evidence of distress or interpersonal difficulty has been used for the diagnosjs of premature
ejaculation I CRARAPHINRY); Bégemsté cad afatisisebd gpaoyIdyooblogr(Septe ftber BeD0UE). One
report Suggﬁﬁl&ib}é\féﬁ%ﬁb@iﬂﬁcﬁ[‘%‘sfﬁ tlﬁﬁjﬁ)ﬁhﬁ@éd@ﬂ%’e fﬂ@r\&?ﬁ)‘éﬁf&kt@%&@éﬁﬁéﬂﬁeﬁf@%ﬂlﬁé}ﬂon and
that men with an IELT between 1 and 1.5 minutes have "probable” premature ejaculation, whereas the
severity of tHEHAEMAfte3fBAIAALIBIS AT sEOH8HSymptomatic,” "mild," "moderate” and "severe")
should be defined Anigligs hassaciAtesPRUCERIBFICRIR PRIEMSo N aldiIRGEdi RhBking- RPENaMR.
2(4):498-507 (2005). Vggri}ius seﬁ?ripor%d outco‘me‘questionnairgfé%{also refé?%d tlggag ¢
patient-rep6HEBI YRR oPRCHSrET GHAYhOSHUBrehsalGFE djact v Ve tssals devefsHEIP SRS Kthof, et

al., Urol. digriNarhfMde34(%):58daRBBANRNE MO §IA0 10 b8 RigmatureEiacuationdRiagnestic Tool

(PEDT) is ane such questionnaire. It has recently been validated and indicates that scores of 9 and 10
are "probab iR ) SjaEidiIh A ki Sbaes e Rt S dRg FERelRaIIan S efdldagansre
premature ejaeilatian 1RERRMERAER 85 BhvEM! okditin B21RAGRr B {LRAM apduiyisandzeted)., mt.
Impot. Res., 19:521-5 (Zogﬁé({includes a copy of the questionnaire). This questionnaire evaluates lack

of control, fﬁéﬁugﬁ@?t&lﬁr en €A udirdrt el Lésiidins iyl BetfeadighdPraerbrsonal
difficulties. Ryasentyshadnvetereeensider dhatdhe beat ariaria for Siagnpsing remetuier-Riaculation

are a short IELT plus a PEDT score of 9 or greater. The exact definition of a short IELT is expected to
vary depenbiMg S HeoBAHIC Rt AndIBTCRHITY -dfEHENASE s ARCAH S [ERSHHME 6 EhpbirtEally. For

the United Statgsythadieadass eepsanthofonsidentbahthedeshishiniticimafadishes oidistrisasr IELT of
less than 2 minutes in greater than 50% of caqital attempts as measured using a stopwatch. . As used

herein, "defREISRR SHEIURN B eePiard LR rfAPRatin R e BBIE R i AR d e pisatory
process so qsdiesPISamnt siagulalion et BE8es89)iohInNGRpisABANADIosM @ expatiangeady the

male when not receiving treatment. It is expected that the male will be able to control the ejaculatory

process to g dhri ko betihar LommsiRy satisipiss Bamidiro el upand i Mdes not
mean to totaliy RIENENT eackiationnd 1 Fheiters amaededprtepi@inisuisefhheigthiaviRieriohe
2-[(dimethylamino)methy1]-1-(3- methoxyy; henyléécycl‘ghexanol ("tramadol") and all .,
pharmaceufﬁ:"ﬁﬂ&’yaegé]bfidﬁfénfﬁtﬂﬁs%?Fdﬂ&gﬂ@a(ﬁ\} Bt tARABP PPBEESicuiT 9he TRAYCABL 4BY the
N-oxide derivative (' Fomadeublinxida -anddhe ddasmeidesivatpel@nde smethgeramadgl”). The
term also includes the solvates, polymorphs, and pharmaceutically-acceptable acid addition salts of
tramadol ar‘?&xité/ldé'ri%%\:/‘é%&ﬁ%( fu RO RS Y FES ot S ISP Y88 e going,
including inghivigh1atptered isiatoaiss (inal uiliag Jsid i ipieal fnandjeraris mAgve bdelafe afI SfREEOISEIMErS
(including the racemates).  The stereoisomers of tramadol are shown in Figure 1. There appears to

be some distHYarfdyah thatefditr EYAIRg HEHDMEREAUINE SR indRAdual et d6RYMErs of

tramadol. Fejathepormmusgsosfithe r aeDTapplicalien qistigsigrations rkcaisy wed Vilanstd and
stereoisomers of tramadol are made in reference to the relative positions of the dimethylamino and the

hydroxy substituents on the cyclohexane ring within the tramadol molecule. As shown in Figure 1, the
R,R and S,S enantiomers will be referred to hereingas the "cis" isomers while the R,S



and S,R isomers will be referred to herein as the "trans" isomers. As also shown in Figure 1, the R,R
isomer of tramadol will be referred to herein as the "+" cis isomer and the S.S. isomer will be referred
to as the "-" cis isomer. It is presently understood that R,S and S,R isomers are not optically active.
Methods of making tramadol, tramadol N-oxide, and 0-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.
Tramadol is also commercially available from several sources, including Gruenenthal GmbH, Aschen,

Germany. ;,The.PharaseutisallyacreRiabls asitadgitian sats Aa RisParad & aNtoBR!

methods well known in the art using pharmaceutically-acceptable, substantially non-toxic, organic and
inorganic a&ldatesilien s didnersinglrsemistics attel piteic ReielSsmende ¢t pHoSphorf2adiah
hydrobromigacide@gelitiagith HRPIPDIE aridyMaleic a0id, 19RaNiS asidySyrRiEeGdopris gid
tartaric acid, malic acid, benzoic acid, salicylic acid, phthalic acid, nicotinic acid, etc. Preferred is

hydrochlorigugsiipnnaiRpe ddntigupstifavreieis verrietlor katiopiirabideadens v isars iaeaicpanidularly the

hydrochlorige, Mare ArGiPUaHIRESICE lATAGA) ﬂ'ft%rlﬁggoﬂﬁdéﬁﬂﬁéﬁ‘f&thﬁ&%‘éﬁﬁ?ﬁ?ﬂ&‘l@&@?

hydrochloride), the individual enantiomers (particularly the (-)enantiomer), and non-racemic tramadol
comprising ¢nedet tBavhebenec (s Hdntidpgosinghisamser apigedrtitorsafgoniidnlindermBRPWith a

tramadol matgrig)isgngicated INpideRaIN: HIRALA Y Y BRICTEIUFINALY JRGEATNSaGEaGRAI: Bonchitis,

the common cold and premature ejaculation. To treat such a disease or condition, an effective amount

of a tramadgiagyatdyiahisacheion st racal Byfarsredteand sarhe dateaintdarivawioder Big Yoftdent,

amount of & iamagdolMaiera) QR R HISeRIIR HRONEiRAN; o FFakhi UsE A REIRITEIODERE 1O
reduce (wholly or partially) the symptoms of a disease or condition, including curing the disease or

condition, 0P8 prevEtethe HRESEHr X it Ménve doargefefHsingadedunghimes of
administration, and ameynisgh a-Hamadal malshiakiefeatR JIRRASEOLi CRRAIHAMAR Kgya @r can be

determined empirically. Effective amounts of a tramadol material for treating pain are well known. See,

e.g., PhysicamMso IBe RIRSHaINCE OeFTy T UNtPARHENraid bR I @Fce Hivsidd i ehrfe devech U of a
tramadol madarialiQ iedHeaHSNhE At ARk HDARCEMERBIRERRE. Tt is expected that the male will

be able to control the ejaculatory process to a degree sufficient to better or completely satisfy his
partner. “Delay ejaculation” does not mean to totally prevent ejaculation.

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 stereoisomers of
tramadol. For the purposes of the present application, the designations of "cis" and "trans"
stereoisomers of tramadol are made in reference to the relative positions of the dimethylamino
and the hydroxy substituents on the cyclohexane ring within the tramadol 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



coughs, bronchitis or the common cold have been described. See, e.g., U.S. Patents Nos. 6,090,856,
3,652,589 and 3,830,934. An effective amount of ()cis-tramadol HC1 to delay ejaculation or treat
premature ejaculation is from about 1 mg to about 250 mg, preferably from about 10 mg to about 200
mg, more preferably from about 25 mg to about 150 mg, given orally from about 30 minutes to about
24 hours before sexual activity. However, it is understood by those skilled in the art that the dosage
amount will vary with the particular form of tramadol employed, the route(s) of administration, the

timing of the, AATHNISHFAHOR, H IAeQHLY OF R PHBEAHGR DRINAAIDIFIE GRS HRERASE He

condition being‘freated, the severity of the disease or condition, the age, size and condition of the
patient, andRlikésfaren e kpoagrlvildeeliced srharigandial 3 esitbnsigosehaifl Besergraribbmt of the
compound yiRigh js4hg Iawest Jose RIEECHVR B-delay SIRFHAYoN withR Y 1RSI -iEaNaYEr. e
dosage, route of administration, etc., will be determined by an attending physician within the scope of
sound medfEiGudGrABYR: Phosphodiesterases (PDESs) are a class of intracellular enzymes

involved in the mefahpligi,piibeSEeARA ML SSEAR W&lﬁf&@g%ﬁcﬁﬁ'\ﬂg’sﬁ@@lﬁ@\ﬁaﬁ%@ s have

now been classified into eleven major families, Types I-XI. The members of the families vary in their

tissue, cellBPehd Sehcehulblr YisHBUEON 0 s wekh Attt 1o tie CAMP AHICGEMP patilays. For
example, PR /pes!ILDERU BRE t¥Rsd¥(RDEA) 2t RBE Mpe.\aRRE Rae aund hihggorpus
cavernosum, with PDES being the most abundant. A "phosphodiesterase inhibitor" is an agent that
is capable MSHEBIERTUSP PRI HEDEbIASHVely GFHBISelectively, the activity of a PDE. Suitable PDE
inhibitors for use ipgbEHARSRBLHNENLOR JRMIIR thRRRER 3G DS %beé%x%d BAtee O Pnéad R34,
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.
Methods of YSHIGRGYPDE it e Riipieatisalres cpiabinteRisents Dy o Bripxs: gerg e and
6,140,329, B3E20AT i A93HIic8 HERQIR BoBRILAT R0i, AALERIANE:243id Thobhe, RO inhibitor
used in the present invention is preferably an inhibitor of PDE3, PDE4 and/or PDES5. More preferably,
the PDE inhitslePienaisaradtidrs iisrnito PEIII ES iy e RTINS BSElirfHASHYE iRcidiratisil,
vardenafil apgioriadalalilnshRbainrerHlicrlIX-rRccantale fotmsH@dic SRlts. Sebiatesagleraeisomers
(individual isomers and mixtures of isomers), etc.) of them. Most preferably, the inhibitor is sildenafil
citrate (e.g PisHrAdsSliRgcEitratid- Pfizer), vardenafil hydrochloride (e.g., LevitraO vardenafil HC1;
Schering-Plough) pragkpiljasialafile® G- u@di&d; iy HeQSY addiliededusanbedncidenagLfyapide effect
related to sexual function in a human male taking a tramadol material, an effective amount of a
phosphodidSt&dioritibrie raatemb e e iR el lif Addiihi @ Y AR dPARdtRlaEl Phe
phosphodiasf@i@soniibitee Tt QfLQutseioRRAdplRisteiad ar effesiiMeoHBe, prardensexbaiactivity.
By an "effective time" is meant the raér:{g; of time prior to sexual activity during which the

phosphodi¢ GBI sAMBISPEHLERE HTMmidte felf B R3S will be effective to reduce the incidence of

the side effect(s). Okaadigdabcaneastdswhretie dysfiuncting asmasileneffae! Rfiadoaristratier of a
tramadol material, and the invention is especially concerned with reducing the incidence and/or

severity of BAULIESEYSRY LT AR mHIBERa TG G d e RN HES r P atrSP e FidaRfthe
phosphodigstenasgdrhibilati aayroaerasininisteiad s tanerisly.aeaRataniialbyin @yt Ridelol hey
may be administered separately, by the same or different modes of administratign, or they ma¥ be
administeréaaiﬁr&%ﬁﬁﬁﬁ{ﬁﬂﬁﬂqf?é ﬁgié‘fé BUEHGE APRIBY & BIRYILA DR S AT HISESRbAMSY A
"effective ameanidis maeAhad asioxie A suibiciontiasmourtrefta phesphediastermas hibiiaeto
reduce the incidence of a sjde effect related to sexual function in human males taking a tramadol
material. Arﬁ“&f?é%’ti%%‘ﬁ‘&ﬁﬁ} W%Pé%l&éﬁadﬂf%ﬁfa?é F@%H?%\’b’é‘ﬁﬁ’gl%%lﬁgéﬁ? éit?ﬁaﬁ?g?f
preferably fronaibausi2d pigvienadheutiQteregcgiurveraiffdean abaigeIorminuiesetonab dted bours
before sexual acti\%{, An egective argfunt of aevitrao ,\%rdenafil q{drochloride.is from about 1 mg to
about 100 ﬁ?d‘?lﬁ’ﬂé KB AROATEBL S MG ERABOTRSE NG, kA GraiF RERTEBELR 36 IRt to about
2 hours befaie isedeiahaniddtympin effgctivefamalinh ofitialsd taalafi ismfeam abatdalinpgdm akout 100
mg, preferably from abgut 5 mg to apout 2 iven orally fr bout 30 minutes to about 36 hours
efore sex 1T RERUR: 1Giver I QTR e BRGNS SRR RSP unt wil
vary with theffaartieutandonm and amawdilohtr@maddol esaplfiyeeiherteaser (ot adminisination of the
tramadol, the particular phosphodiesterase inhibitor employed, the route(s) of administration, the
timing of the administration, the identity of any other drugs being administered, the severity of the side
effect(s), the age, size and condition of the patientgand like factors known in the medical art. In
general, a suitable dose will be that amount of the compound which is the lowest dose effective to
reduce the incidence of the side effect(s) without toxicity. However, the dosage, route of
administration, etc., will be determined by an attending physician



within the scope of sound medical judgment. Effective dosage forms, modes and times of
administration, and dosage amounts can be determined empirically.  Suitable second
side-effect-reducing agents for reducing the incidence of a side effect of tramadol which is not related
to sexual function are known. See, e.g., U.S. Patents Nos. 6,056,968, 6,221,394, 6,297,286,
6,696,066 and 6,765,010, U.S. Patent Appl. Pubs. Nos. 2001/0006967 and 2006/0052389, and PCT
applications WO 00/32558 and WO 00/67739. The invention also includes the use of additional such

agents whicfy g IENRIARAY HeRa i amor \SORPRE RSN, fsSF6QN Side-£leqs tediging agent” is any

compound or other material that is able to reduce the incidence of one or more of the side effects of a

tramadol m&{&ia8 Hot TéRded 108e Bt defidtionn etipelitieandyiprefrtdetéramadst d16d dordrlay

Side'effeCt'éﬁ%‘%ﬂ{lgnaa%%aWMSMﬁlPJ‘e(ﬁRiﬁ%@lﬁ‘5991%%%6’1%‘i%ﬁg@@%ﬁﬂ b5 nfoaf 0 Ne e, 010,
U.S. Patent’Appl. Pubs. Nos. 2001/0006967 and 2006/0052389, and PCT application WO 00/67739.

Suitable opidRIaHIdBS HistBarCcHIBangamnatanelertitidxemabarlicRons fe tghihdang girgiipstibrphine.
Preferred fordisedigtein iRiRAUtesomeul D PRFICY INIREISUATRERTESS IRARN ERAL & SMRaspeuyt of an

opioid antagonist (e.g., 10 ng to 1 mg) enhances tramadol' s analgesia while reducing tramadol's side

effects. ThéBespeteisscbsthgstytdaptHhn dosringmader uihoantséhtHe mpibicrn tgorestipmaduce the
effectivenegg, gidramafoloHQWRYELd R SHIRISINOM (h D33 hgeriaHRe R e prRReRL %Yed%éprs that

use of amounts of naltrexone from 2.5 mg to 10 mg did not reduce the effectiveness of tramadol in

delaying ejatinatBie{bed Eadimpieeradpthe diseass go seadis NI trselabghesoelingf hediscos7, 286
and PCT appligaien e 0063430 8Heasiiihah teHe Jamrhtiamaief A trmada Mmaistialeduces the

side effects associated with ()tramadol, including nausea, vomiting, constipation, dizziness, blurred
vision, droviBigfdsEalsp aviahindesesadhiphanmaen aliditc vaspiatorig prdsdpvr g GReiE. In
particular, thegt N6 RitlMie RS ANd JREUGeHPaNSER, 3hst v oMilinGr sthidente e digssthe

incidence of a side effect of tramadol other than erectile dysfunction, Otramadol can be administered
in addition #5&T RS B A atkndinARBYHSHAEN R ThBS-teRR et darslimhief@neBimprising an

increased amOU”T]%?ﬁE&ﬁ@M&LJ@@W@ aid up ¢k0BPoiRfthadenapiarern pfavamadakmaterial
can be used as the tramadol material. To reduce the incidence of a side effect of a tramadol

material nofEERRIE R LdReAPsORE RIS Eh DR E BRI A b abMRatdha P RREHYERRVRFdunt of a

second sideigfiatdreriusingaaanijis asministargdda- e hopaninrddiiandeihaitamadel material.
The two drugs may be administered simultaneously or sequentially in any order. They may be

administerd§ ¥Ep&FERF, Hinebssind b dirbriitmeuasbradhsinidnktidh, Be %Mﬁqa%ééMP

administergghthways. For example, PDE type IIl (PDE3), PDE type IV (PDE4) and PDE type V (PDES5) are
found in the corpus cavernosum, with PDES 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, 6,140,329,
6,362,178, 6,403,597, 6,469,012, 6,821,975, 6,943,166 and 6,943,171. Methods of making PDE
inhibitors are known. See U.S. Patents Nos. 5,250,534, 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 PDE inhibitor used in the
present invention is preferably an inhibitor of PDE3, PDE4 and/or PDES. More preferably, the
PDE inhibitor is a selective inhibitor of PDES. Even more preferably, the inhibitor is sildenafil,
vardenafil and/or tadalafil, and pharmaceutically-acceptable forms (e.g., salts, solvates,
stereoisomers (individual isomers and mixtures of isomers), etc.) of them. Most preferably, the

inhibitor is sildenafil citrate (e.g., Viagra® sildenafil citrate; Pfizer), vardenafil hydrochloride



in combination in a single dosage form by a single route of administration. By an "effective amount” is
meant a nontoxic, but sufficient, amount of a second side-effect-reducing agent to reduce the
incidence of a side effect not related to sexual function in humans taking a tramadol material. It is
understood by those skilled in the art that the dosage amount will vary with the particular form and
amount of tramadol employed, the reason for the administration of the tramadol, the particular second
side-effect-reducing agent employed, the route(s) of administration, the timing of the administration,

the ideniity gf A oihes dgs BAINGAJSINFIRI S, 10m SENRTL AN @ide effast) fhpieasy size and

condition of the patient, and like factors known in the medical art. In general, a suitable dose will be

that amount of thel @dpsiueeiiy Whidenis e fideestagbrdatdfdetiosird Feefticn the naidgamedeshkingside
effect withoyf Loxigity nHRWSVER e HosagRurR e ShaskniasiRiRR i Aifhiik R ARImiaed Ry an

attending physician within the scope of sound medical judgment. Effective dosage forms, modes and

times of admtstraddiiame dssayaadalcuresizhnlbe phasphadiesianpinbaliyor mupb pEaeisace
incidence of gsifgLitest ofatfanadolmrteiak related 19, seyya-ieretop tﬁﬂg’%%w%@?&gé a side

effect of a tramadol material not related to sexual function in‘a human male taking a tramadol material,
an effectivePhiBRIPHIOF (8 [SHE3Hoditsterare Whish thsrhathBedirsetnsd kB ones @ sedipidstered
side-effect-{eahiGiNg, a0 BRLAR AAIIKIREE thioi HarIals INRAdHAR(BE Brpadelmalsii@mlibe three

drugs may be administered simultaneously or sequentially in any order. T%(—g may be administered
separately, B§ctHe SafHBEP e SINE §be STt tHIR IR GRREY! MalPHE - AafhipFdteradias is
combinatiogif& .33l d9Ra0R iaTRHRY: R SRAIR RMIE HlRIMINISHIIRR-L iR WdeRIcadi RN iase

skilled in the art that the dosage amount will vary with the particular form and amount of tramadol
employed, At adsHRsIoHBAAInidhatiomedehe dteinherd, e parbbefifsSeesraiRiemarfeducing
agent emplayiach; {ieaatiichiandiosriediesiRIase NP BRI MOy Ry the.ramial-al agapnisiration,
the timing of the administration, the identi%/ of any other drugs being administered, the severity of the

side effects? X atjae S8 ETAEARATDR B tHBIHE K, CAREYIRE TR A D RIEGRGH fenRiBYieRI AR, In
general, a suitablgodasenith b thahaaunt of theseripend whigh tsibailewest dasesaffestive to

reduce the incidence of a side effect related to sexual function and the incidence of a side effect not

related to sBRYQKFERUSHIARABuERAERYT HIWERRId G HEs RJUb ISR I6fUdihniatidaRas, Eesidgill be
determinedepy@ncaftendingk physicaoiRinthesaepaiahsaunehrasdisakivdoment-Eitrctiveudpsage

forms, modes and times of administration, and dosage amounts can be determined empirically.  The
tramadol ma3tefiagr e ehh SRSt s HeR MBIt P8l AR SSUS A JTEricE R {FSBLRTAY  4g &Mt Ihay be
administereghy a0V suitablenromts, of AFaHbistsatiamuiRsivdivauerelyuRasaldin eaiallycipargnigkally
(e.g., intravenously, subcutaneously, or intramuscularly), topically (i.e., delivery to the skin or mucosa),

ransdermaRE AEIRIEH, o) UL S ERET ALY e SIIRThEOHE biBSALHEAM)! 00 me.

transmucosaliefisly Gelivasydy Rrssase b ikgilvouan e MUseusab issue-inttbathir dloedsiream),
intracavernosally (i.e., injection into gne or both corpgra of the cor@ora cavernosal tissues of the

penis), andARRFUTSHFAASINIE., AdRATs Mt o atiriaf sl yibre i foAtal Sfaaesdan.

While it is pagsihigdapipadramadob materidotibenhesghediasiBraseinbiaiteo andutbesaeend3c
side-effect-reducing agent to be administered alone, it is preferable to adminjster them (individually or
in various cOMBiREHSHEEE A P SRR %Fdﬁﬁ‘?&fﬁﬁﬂo&%’&%ﬁwdfﬂéhﬁﬁ&%é@%ﬂiﬁ%ﬁge
compositiongmwitkGempesevati amadalmataiah aphosphiedasiaiass shpniied, anseeadd for the
side-effect-reducing agen&, or two or m[%re of the foregoing as the active ingredient(s) in admixture with

one or morBPHARHANRLALR "euistabie RaspSBlar BRoF OSSN IS BPRidrE ol Esivibounds,
drugs, or othendndiesialGoiach canigr Blusicbadiateaptable i thimanses afpeiig:cemgatidmyvith the
other ingredients, of the formulation and not injurious to the male who wil] take the composition.

P harmac Uy EC I U RSN GEI SO e 4t FLEEIEE O MHUERb B e
administratfaaisglecied, itheeeiddeingre diegiis)are sacmldaied wntlo ehasmaceuicathye acepptalle
dosage forms by copventional methods known to those of skill in the art. See, e.g., Remington's
Pharmace N BT S EH QBN B AT AL OB TGS G e A3 DA Lol bkl O Rbthods of
making the phaentacteioahggnpasiiadmhasetieekde salitedctemited hlhfatiRatentipiNeian
3,652,589, 3,830,934, 5,223,541, 5,591,452, 5,601,842, 5,728,885, 6,017,963, 6,090,856, and
6,156,342. Moreover, pharmaceutical compositions containing tramadol and
pharmaceutically-acceptable salts thereof are mangfactured and sold worldwide. In the United States,
() cis-2- [(dimethylamino)methy1]-1-(3-methoxyphenyl)-cyclohexanol hydrochloride for oral
administration is available from Ortho-McNeil Pharmaceutical, Inc., Raritan, New Jersey 08869, as
ULTRAM tablets. Each ULTRAM tablet contains 50 mg () cis-21(dimethylamino)methy11-
1-(3-methoxypheny1l)-cyclohexanol hydrochloride and a number of inactive ingredients (corn starch,
hydroxypropyl methylcellulose, lactose, magnesium stearate, microcrystalline cellulose, polyethylene

glycol, polysorbate 80, sodium starch glycolate, titanium dioxide and wax). It is understood the

commercial preparation of tramadol marketed under the brand name ULTRAMO consists of a mixture
nfthe PR R and f < ienmerce nf tramadol bvdrochloride



Pharmaceutical compositions containing a phosphodiesterase inhibitor and methods of making the
pharmaceutical compositions have also been described. See, e.g., U.S. Patents Nos. 5,250,534,
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. Suitable
phosphosdiesterase inhibitors are also available commercially from, e.g, Pfizer (ViagraO sildenafil
citrate), Schering-Plough (Levitra0 vardenafil HC1) and Lilly ICOS (CialisO tadalafil). = Formulations
of the invention suitable for oral administration may be in the form of capsules, cachets, pills, tablets,
powders, granHiesar @52 SPIUA AhARYPRENSIRNIN ARAGNEOHR AL NBARILRAS liAkig RS 3P
oil-in-water or water-in-oil liquid emulsions, or as an elixir or syrup, or as pastilles (using an inert base,
such as geReiNRNdAgIYEaH, dsagrpoRBIRN ¢ acaifcanien s REI@EYh containing a predetermined
amount of the actiygingredisnt{SlaiefeiedipialAguinistiatian e e dehietrandicensules:  In

solid dosage forms of the invention for oral administration (capsules, tablets, pills, dragees, powders,

granules aritierasiaik ahighe ia ciRferitgieddie sy rénsited WRHkepsor ARSrecphakmacBugekNos.
acceptable £gEiasgs SO ASFONWYCHEEIEYodigaicium BhRsahRetes ARk any Qighepilowing: (1)

fillers or extenders, such as starches, lactose, sucrose, glucose, mannitol, and/or silicic acid; (2)

binders, suéACd4)48p U ROCDBOXSHethgReTLaBBECHigNi N2 0§EIATNS pshWIRM GG ottt orhs,
sucrose angl{or ARGk IIMNaREANS 0B Y ASalNeeralo it diBiRieraling RYEN iR rSHEl as agar-agar,

calcium carbonate, potato or tapioca starch, aI%Eic acid, certain silicates, and sodium carbonate; (5)

solution retarding &g&rtd hstfih as arastitidee) et Recale iafrscueRs quakshaaieatmonium

compoundspfjs Eféiﬁgr@&%tﬁxéfﬁq}l@&ef ef %m%&%ﬂh@'&@@@%@@ 81*}&%%@{&@9&%@@%&8)
absorbents, such as kaolin and bentonite clay; (9) lubricants, such as talc, calcium stearate,

magnesiuni&tétiRecsBdpliehylene glycols, sodium lauryl sulfate, and mixtures thereof; and (10)

coloring agents. Iipih&-6RsE praarsdIRsudablelsant Pilde ie-phaunaagulical GaRRAsIPRpRAY also
comprise buffering agents. Solid compositions of a similar type may be employed as fillers in soft and

hard-filled gefagmespstieletdifgdsienéxeidiaiite dqaddse-8t il Sugdrsnas el &ihigh¥adlecular

weight polygghy/enesabrcalsiandot)edissg, dabletmpyiRa ARG OY ®9BTNRESSIARRIHIBOKYEH
optionally with one or more accessory ingredients. Compressed tablets may be prepared using binder

(for exampEEIAHS RN BRYPF BB HAER I sH B LEINfupiFERIND G ARV ERE bR BtRferTe
disintegrant{fekexaiRie nadivonSta para el aie @ erossdinked sediummsaragmoimeshyl 6sibiose),

surface-active or dispersing agent. Molded tablets may be made by molding in a suitable machine a

mixture of tHE45ONdEYe8 cOFoOnt e iSREARLE W qheanideRsianhlsireducipptiaprial s sidother

solid dosagefteimnsraédbeRhairmaseyicrheRNRASEIRRSPhINR REQTER puaatinngshchwaa /rgees,
capsules, pills and granules, may optionally be scored or prepared with coatings and shells, such as

enteric coatffgssaaVshres bMtHyIle ATV AME BHRFHACNLIEARTRITARIRING ot hhBiFSFdly also

be formulatgdsRoasttatiR\idmbanssreantialad folaass af the @slivedneredieni(s) dheravensing, for
example, hydroxypropylmethyl cellulose in varying proportions to provide the desired release profile,

other polyridriiatdeld fipg¥tnleciptiopr ffs62pMEIEs ! Fey may be sterilized by, for example,

filtration through athscratiatset@iningshless, Biiese3 0o mpesio R emay RSP pplienalyworteiresgifying
agents and mgq\l/1 be of a composition that they release the active ingredient@(&) only, or preferentially, in

a certain poffioh BRtHEG S PSR At SR Bt R iAl 4 GUesy it el cqis daosbigfo¥itibns may
also be of acpmpasiiondadnat theyeieleaseitiie @elivpdngiedienis)soplimed pisiareatinliniisa certain
sequence (e.g., one before the other, one immedijately and the other over time, both over time but with

different reRSRROT eSO ERHRSHIALOSF FRPYENRG CORTOLNiANS SRR Barn bRTLEYAhdRie
polymeric sulstaiicescandrxesiclkng adivesingrediem($)mamalsthbe 0 irictoencapridatedform.

side effect of tramadol other than erectile dysfunction, (-)tramadol can be administered in addition
to a tramadol material. Alternatively, a non-racemic tramadol material comprising an increased
amount, preferably at least 60% and up to 100%, of the (-)enantiomer of a tramadol material can

be used as the tramadol material.
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Liquid dosage forms for oral administration of the compounds of the invention include
pharmaceutically-acceptable emulsions, microemulsions, solutions, suspensions, syrups and elixirs. In
addition to the active ingredient(s), the liquid dosage forms may contain inert diluents commonly used
in the art, such as, for example, water or other solvents, solubilizing agents and emulsifiers, such as
ethyl alcohol, isopropyl alcohol, ethyl carbonate, ethyl acetate, benzyl alcohol, benzyl benzoate,
propylene glycol, 1,3-butylene glycol, oils (in particular, cottonseed, groundnut, corn, germ, olive,

castor and sesame pjis), Ve RleiGHAOYIrRIEM @lkehgk PalySiIERR GlYAAis ARk iaiN. AR gsters of

sorbitan, and mixtures thereof. ~ Besides inert diluents, the oral compositions can also include
adjuvants stiektis wetihgngeiatsng miisimgiiey aesakparnifagiagameusihwictepnegd fiedoriectcoloring,
perfuming, tHiGKeY g AMC.AFRRANALY R 38NN inSHSRRASIONR ddAdliRRdRiheRRtive ingrdient(s),
may contain suspending agents as, for example, ethoxylated isostearyl alcohols, polyoxyethylene
sorbitol and™sorbiadraiststercehidradiyaeatiie CetRipialymisnordetaniioride bp ediiitecidar-agar

and tragacapily A0, Pty esbereRfreren ABBLSIARR A heRAAIMBEF WiiGAL CAMRARIONS Of the

invention for rectal administration may be presented as a suppository, which may be prepared by
mixing the dtG0BMegaeRetesyRglR SPaes: iy ittpBenonlfthid BYeIpiétits Sy crrighsEbitprising,

for example,aeRa RYHehReHEIBYIE NG O LEAbien S URRASIQSY X AN SHICKRIE, AR i cl s g0lid at
room temperature, but Ilg%g at body temperature and, therefore, will melt in the rectum and release

the active ifRffecsidhR(ScitsHsagE Foifsssictmeteiited hapstd ivnatontansmirgakingdhiinmidion of
the active ingredignt(siinglidieRAIerSsSRKAYSI RINHNER PRI s S8 AMSuIPHANS L WikQhutions,
P S ular Torm ahd amount of ranadol emolayed the reacon for he sdminisanon of the -
tramadol, the particular second side-effect-reducing agent employed, the route(s) of
administration, the timing of the administration, the identity of any other drugs being
administered, the severity of the side effect(s), the age, size and condition of the patient, and like
factors known in the medical art. In general, a suitable dose will be that amount of the compound
which is the lowest dose effective to reduce the incidence of the side effect without toxicity.
However, the dosage, route of administration, etc., will be determined by an attending physician
within the scope of sound medical judgment. Effective dosage forms, modes and times of
administration, and dosage amounts can be determined empirically.
To reduce the incidence of a side effect of a tramadol material related to sexual function
and the incidence of a side effect of a tramadol material not related to sexual function in a human
male taking a tramadol material, an effective amount of a phosphodiesterase inhibitor and an
effective amount of a second side-effect-reducing agent are administered to the male in addition
to the tramadol material. The three drugs may be administered simultaneously or sequentially in
any order. They may be administered separately, by the same or different modes of
administration, or they may be administered in combination in a single dosage form by a single
route of administration. It is understood by those skilled in the art that the dosage amount will
vary with the particular form and amount of tramadol employed, the reason for the administration
of the tramadol, the particular second side-effect-reducing agent employed, the particular

phosphodiesterase inhibitor employed, the route(s) of administration, the timing of the
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pharmaceutically-acceptable carrier, and with any buffers, or propellants which may be required. The
ointments, pastes, creams and gels may contain, in addition to the active ingredient(s), excipients,
such as animal and vegetable fats, oils, waxes, paraffins, starch, tragacanth, cellulose derivatives,
polyethylene glycols, silicones, bentonites, silicic acid, talc and zinc oxide, or mixtures thereof.
Powders and sprays can contain, in addition to the active ingredient(s), excipients such as lactose,
talc, silicic acid, aluminum hydroxide, calcium silicates and polyamide powder or mixtures of these

substances, Sarays, 63 addiiona)ycentain.cUsiaTRIRIaRsIRRIs SuRh A AR afluarRhyergcarbons

and volatile unsubstituted hydrocarbons, such as butane and propane. Thé active ingredient(s)

may also béhealioetide andegghitioa ektheusinensanddiredneirtrdisarimahelrogflveliverysgenernk aj. .,
transdermal paigheRsWHAISD He AR BIAFRVERISLAI S MRIGRINCRWAINgS YR A lagiaaied

structure that serves as a drug delivery device to be affixed to the skin. In such a structure, the active

ingredient($haractdpicalBf eondsisaciralatgseio spxvakBrsion anddiying dancsopler bideldHgdayelr. The
laminated deiea PRGN @i MHRARIEKYAL,. ATiBaY GRP @IS FIURIE EeSARRITSrdfRNEe.,

embodiment, the reservoir comprises a polymeric matrix of a pharmaceutically acceptable contact

adhesive m#tBris desraupgd dib affakieRaizy YR ¢ hwiginh Barisgneraf Wemvemedsaisies st suitable
skin contactaohaRIve.RBte AR INGHHAEs Bk afig ROt IMREHRROMEHYICAES: RONSINANES: be

polyisobutylenes, polyacrylates, polyurethanes, and the like. Alternatively, the drug-containing
reservoir af§HIHEE ARG sive are present as separate and distinct layers, with the adhesive

underlying the resepyoirRIRY, itBIRCase, PReYpRERIAGER RRIFIRHGRAIHX s desaiRedkRBRVe, or it
may be a liquid or hydrogel reservoir, or may take some other form. The backing layer in these

laminates, FHRANSAGEY Hhke iIpEPiSiFRERYIthsWBbied Ofin Sl GA HESHE I pRinRaY difte Qigt element
of the lamingated Strighure %d}gnwﬂwg@é the deviasudithsaysehafdtsifexibiitmliiamasrighisgigcted for

the backing material should be selected so that it is substantially imfgrmeable to the active ingredient
|

and any otif-niStBISEYd Qe e D BvsRtaF HasdermYAy€r Astiysss Ritierage olisiveeshiub Y usive,
depending gavheshae ibissiraiss thatdhe skt eomedapdeases during dsgadelie:-olibes hrcking is

preferably made of a sheet or film of a preferably flexible elastomeric material. Examples of polymers
that are suifAiesiitiReIRORPIOEs R A BAREEASALY Yty BHSPYRIHBIGIIG Q5 RAE carrpinefiike.
During storage-afdmriaiitusa e daot naiedstiughdrainekadass, (¢leagaiNesy into the urethra).

Highly preferred is oral administration.

While it is possible for the tramadol material, the phosphodiesterase inhibitor and the
second side-effect-reducing agent to be administered alone, it is preferable to administer them
(individually or in various combinations) as a pharmaceutical formulation (composition). The
pharmaceutical compositions will comprise a tramadol material, a phosphodiesterase inhibitor, a
second side-effect-reducing agent, or two or more of the foregoing as the active ingredient(s) in
admixture with one or more pharmaceutically-acceptable carriers and, optionally, with one or
more other compounds, drugs, or other materials. Each carrier must be “acceptable” in the sense
of being compatible with the other ingredients of the formulation and not injurious to the male
who will take the composition. Pharmaceutically-acceptable carriers are well known in the art.
Regardless of the route of administration selected, the active ingredient(s) are formulated into
pharmaceutically-acceptable dosage forms by conventional methods known to those of skill in the
art. See, e.g., Remington’s Pharmaceutical Sciences

Pharmaceutical compositions containing a tramadol material and methods of making the
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Immediately prior to use, this layer is removed from the device to expose the basal surface thereof,
either the drug reservoir or a separate contact adhesive layer, so that the system may be affixed to the
skin. The release liner should be made from a drug/vehicle impermeable material. ~ Transdermal
drug delivery devices may be fabricated using conventional techniques, known in the art, for example
by casting a fluid admixture of adhesive, drug and vehicle onto the backing layer, followed by
lamination of the release liner. Similarly, the adhesive mixture may be cast onto the release liner,

followed by jamipatgn-af tagPaghing IAyer-wliernalively. the.drig, resegveilr may b6, Pispsggn the

absence of drug or excipient, and then loaded by "soaking" in a drug/vehicle mixture.” The

laminated tPah¥t@hal eRag el .4ysientd hidy.in-aétiftion eOntaied SKkiRdhEmenadidn ehldhcer.
That is, begayse, fog | BE&?J&P@&QBEMQ&JE‘%o?ﬁ%ﬁﬂ%&%@&‘%d%%&%c@ﬁi&%&@c@@ le

therapeutic levels of the drug to pass through a reasonably sized area of unbroken skin, it is necessary

to coadminiedér ahskeaiparenazammasthtiethcaxdwigisueprishigls: Surabie diiktsdcarstase WRll%fdwn in the
art.  The pharERaeicahramPesiiNAR Al RRNGHIQRITRRY-AIH0 be aflRuRsiRred by,pasggerosol

or inhalation. Such’compositions are prepared according to techniques well-known in the art of

pharmaceutiaifstrtirie avaHabis dippeQsrepde el sFwintsisy tisad dise RapiploDiny Larwzl&edhol or
other suitablerareReNatiRss 2RO RICTRAIMARIE IR GRRANGRIICAVRIRPI LRI PREHANR SHA). as

fluorocarbons or nitrogen, and/or other conventional solubilizing or dispersing agents.  Preferred

formulationd-férspieayeley Hetnrehexradimrdestd il apdaprindiptpleiachre Susdishés srephrations
which are typically RRsechRsp ReHARIEN ALMNEE RerolapRR G \RUYES, AIGRESEARRRIBINGIRE,

selected active agent(s), are, as known in the art, viscous liquid or semisolid emulsions, either
oil-in-waterRYXFERERAS- B COlrPaRBERES Hlesorhten-iashabreo it CoRtam droflgpMuseash dmulsifier

and an aqugussRIRSE: Tha APPSR pAlzQaNelineR Galad i i eIRabrBlaasend ISR P
comprised of petrolatum and a fatty alcohol such as gggl or steargl alcohol; the aqueous phase

usually, alti§80tH Nt hevsdsankthetoBaty the sirpsisel iranRitoh8ydivahieitally contains a

humectant. The epnisifiReim @ cesapLIRioHI abRRiISBENBRRYYHR NORIRE i ANIAIE aRAHRRIRHEE of

amphOterICrgglifgg tt?lg %hz?rﬁa%gggggl: czoolrrllflggsegltogg ﬁgsg raTS(t)) %ggntgeegribed. See, e.g., U.S. Patents Nos.
5,250,534, 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. Suitable phosphosdiesterase inhibitors are also available commercially from, e.g,
Pfizer (Viagra® sildenafil citrate), Schering-Plough (Levitra® vardenafil HCI) and Lilly ICOS
(Cialis® tadalafil).

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 aqueous
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 active ingredient(s). Preferred oral
administration forms are tablets and capsules.

In solid dosage forms of the invention for oral administration (capsules, tablets, pills,
dragees, powders, granules and the like), the active ingredient(s) are mixed with one or more
pharmaceutically acceptable carriers, such as sodium citrate or dicalcium phosphate, and/or any of
the following: (1) fillers or extenders, such as starches, lactose, sucrose, glucose, mannitol, and/or

silicic acid; (2) binders, such as, for example, carboxymethylcellulose, alginates, gelatin,
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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 vehicles, an ointment base should be inert, stable, nonirritating and
nonsensitizing.  Formulations for buccal administration include tablets, lozenges, gels and the like.
Alternatively, buccal administration can be effected using a transmucosal delivery system as known to
those skilled in the art. Pharmaceutical compositions suitable for parenteral administrations
comprise the active ingredient(s) in combination with one or more pharmaceutically-acceptable sterile

isotonic ackieis of AARAGHROUR RALLIRDS: HISASIENE RARROSIAS O SERHFIENS O lBtHf, powders

or other solid forms which may be reconstituted into Sterile injectable solutions or dispersions just prior
to use, whiggariay BEhtatnAgatiasasaeris RS osalet @O WRICH Fepidet tiardbrigiatiorcidoteniteitvith the

blood of th%ﬁﬁ@&@@,%ﬁ%@%ﬁ%&%@ér@mlgﬁmi%ﬁm%gﬁaagsm-su_ch%%kﬁ%;qe%wﬁe@ﬂa@ﬁueous

and nonaqueous carriers which may be employed in the pharmaceutical compositions include water,
ethanol, pofgepderaiseh: auch W@iﬁrp%bmerwesﬂmﬂﬁy@megwgwﬂ e BRePranangiltable
mixtures th @58@%1\589&@9&?%@9%%@%{@;(%t') apshiBigtiablierPioanitiRsitivans@ gihyypleate.

Proper fluidity’can be maintained, for example, by the use of coating materials, such as lecithin, by the
maintenandBbbicaiés regiiiRsdapafidraisiAsemalsetims drnisisara el d nal hHeng sbyepls g ttnts.

These compasifiong.fBan alsexAaBla RHIUYANSHEILARMEHINY ARGRISETIUSINRG, AgsatsAnd

dispersing agents. It may also be desirable to include isotonic agents, such as sugars, sodium

chloride, arfdlthéhfdhAsnrectBrbersmiRn el oRsIHANAH, SroRisy AeripgEIgen o injiteapipositions
pharmaceugiealfarms MAvnhs Broyghbabest Rydhea ingtsiannlageirts waleh dplay.ahsorptiam such as

aluminum monosterate and gelatin. In some cases, in order to prolong the effect of the active
ingredient(SX SRS 845110 W W e BB opiieH of e Jalgeipredsdh el ridmesssiitaliedds or
intramusculgk ipigction. This may be accomplished by the use of a liquid suspension of crystalline or
amorphous material having poor water solubility, The rate of absorption of the active ingredient(s) then

depends upon its fatePbit SaESRIMSHS EATRILE AN AP Aing RPN L Sh1S 25 AL aFgetafifie form.
Alternativehy, Gedavrd alesprptiateal amnaremayaly-aapinatarglastive ingeR URRSIES eelatin 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
prepared with coatings and shells, such as enteric coatings and other coatings well known in the
pharmaceutical-formulating art. They may also be formulated so as to provide slow or controlled
release of the active ingredient(s) therein using, for example, hydroxypropylmethyl cellulose in
varying proportions to provide the desired release profile, other polymer matrices, liposomes
and/or microspheres. They may be sterilized by, for example, filtration through a bacteria-
retaining filter. These compositions may also optionally contain opacifying agents and may be of
a composition that they release the active ingredient(s) only, or preferentially, in a certain portion
of the gastrointestinal tract, optionally, in a delayed manner. These compositions may also be of a
composition so that they release the active ingredient(s) only, or preferentially, in a certain

sequence (e.g., one before the other, one immediately and the other over time, both over time but
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accomplished by dissolving or suspending the drug in an oil vehicle.  Injectable depot forms are
made by forming microencapsule matrices of the active ingredient(s) in biodegradable polymers such
as polylactide-polyglycolide. Depending on the ratio of active ingredient(s) to polymer, and the nature
of the particular polymer employed, the rate of release of the active ingredient(s) can be controlled.
Examples of other biodegradable polymers include poly(orthoesters) and poly(anhydrides). Depot
injectable formulations are also prepared by entrapping the active ingredient(s) in liposomes or
microemulsigns hictaracompatinle with beditissusy T iisriabln uatRrielRineR o sieflized for
example, by filtration through a bacterial-retaining filter.  Intracavernosal injection can be carried out
by use of ai8glidge RN R thabsiitable dedickaxsn exdileig hasEdeeni®) syAmgaligsdial Herein,
that can be&g&ﬁggﬁgm&gg@&%ﬁ 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 insertinglittéégapectherpshonrial admpasgetive Hghedienfeyrdirrbthadmipnisearaglifea
pharmace QeRiatiRnasLife: fer AR eHiab e ARve B ThR farmpiation catains.ape or

more selected carriers or'excipients, such as water, silicone, waxes, petroleum jelly, polyethylene
glycol, propifisie dnedlitippsohfestivigdagsedised s hralibrargdAetpsen arayyam giedi whsther
materials, i RRMSUNAE ReBLGE! Jed Aerbrativas IBarar BROIGUIBN IR I& bR iMAYba darirable to

incorporate a transurethral permeation enhancer in the urethral dosage form. Examples of suitable

transurethralPeriieratisrcBrivasibdl irholie Wirierhy idgrbidethainsathgntneanilmgstate, benzyl
N.N-dimethylageiasigds desydmethvipyiindds pelyeiigna oWseb mandiayaig. ghycesabmreaplaurate,

lecithin, the 1- substituted azacycloheptan-2-ones, particularly 1-n-dodecylcyclazacycloheptan-2-one
(available UHEBRIAE trsRf@m EFKTAZOMEYr) AT NBSoRSRBSRitth &lrseirdiofstidnideiuryhviectohlit.),

SEPA (1) (ayaislladremMasrachem God LeXNeBriiassihaalaRhels (Reghoethanol), detergents (such
as Tergitol(r), Nonoxynol-9(r) and TWEEN-80(r)) and the like. Transurethral formulations may

additionally includBssitls o fibrd usasythe MlisrBrRosHioaaanalirstuda RfliearEdiReN e 2VFHEE which
may be pregenkin theuwieiiia. Addiiepal @REORA!EOMRRREMS INCIUNBEACIRIBRISH Lreseryatives (e.9.,

antioxidants])‘(15 chelating agents, solubilizing agents (e.g., surfactants), and the like, as will be
appreciatedB§kaRgse SIRESHARYER%Hrug formulation preparation and delivery. Transurethral

drug administratiog, g xiaineshinRe b arnlisaliaR V@844 68 e rnPR GR1TIREL Qut AR avember of
different ways using a variety of urethral dosﬁ?Pgle forms. For example, the drug can be introduced into

the urethra SFEMPEASHINEYAlE, dekary pURREOBum 3P stBEsPS prRYP N e 2L g PHRNARIST B

contained ig,gQatg&I IRR) et 6V RRASIERTE MwhisBkedabsa Rt neleshar hiaeradrdnin thequrethra.
In certain embodiments, the drug is included in a coating on the exterior surface of a penile insert.
Drug deliveB B &R administering a drug transurethrally are described in U.S. Patent No.

6,037,360 and PQhappkeation V1 /Fi@kceutical 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 solid at
room temperature, but liquid at body temperature and, therefore, will melt in the rectum and
release the active ingredient(s).

Dosage forms for the topical, transdermal or transmucosal administration of the active
ingredient(s) include powders, sprays, ointments, pastes, creams, lotions, gels, solutions, patches,
drops and inhalants. The active ingredient(s) may be mixed under sterile conditions with a
pharmaceutically-acceptable carrier, and with any buffers, or propellants which may be required.

The ointments, pastes, creams and gels may contain, in addition to the active ingredient(s),
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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 Phannacy, 19th Ed. (Easton, PA: Mack Publishing Co.,
1995), which discloses typical methods of preparing pharmaceutical compositions in the form of

urethral SURROSHANE SIS AIRARISIRT (R dBlHIRINNAL SYRRASHAYAS.CUNMAIR, ane L mPtR Rabilizing

agents (e.g., a honionic, anionic, cationic or amphoteric surfactant) effective to increase the solubility
of the activédarigrauesni@lyritriensosleaplpletibiqoRrsol kenksthidesiralisig etbichl 9Ehirile. Jine @y ide. désirable
to deliver thg; aclivedngiggient(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 matetalcrs sie aiassisiioemptatabladsblian & st Seidients heRmpeaisnealde
polyester, polyalkylGyangageylate, HMMHBMQ%S&B@Q{%MGHQ%M@L@M& geRtn AR, StRIEP RS

explained, for example, in PCT application WO 96/40054, these and other polymers can be used to
provide bioHbgHEaBlcthaieroHMiApiEs wHIEls can additionally contain customary propellants such as

chlorofluorohydrocarbons and volatile unsubstituted hydrocarbons, such as butane and propane.

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. 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 so
that it is substantially impermeable to the active ingredient and any other materials that are
present. The backing layer may be either occlusive or nonocclusive, depending on whether it is
desired that the skin become hydrated during drug delivery. The backing is preferably made of a
sheet or film of a preferably flexible elastomeric material. Examples of polymers that are suitable
for the backing layer include polyethylene, polypropylene, polyesters, and the like.

During storage and prior to use, the laminated structure includes a release liner.
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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. lontophoretically assisted drug 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 profien.1, The RRAEaGRUISE! formulatans ey LARIESDInAAL ass A multi-dose

sealed containers, for example, ampules and vials, and may be stored in a lyophilized condition
requiring orihgietd, stiidhect g esanr Ui deparpiecdotaebadhesie suarer. fisr ietwoysigihetidely prior

to use. EXtemRQIAaReRLSIRIeFHOR RAUATRE ABHIFUSRERR ARSI AN DR AIRRARH A SHR Ry ders,

granules and tablets of the type described above. The invention also provides a kit comprising a

tramadol material Bisdsdasmal ket ddteeasdarikivitry Thre fRiriesdcBisricenteidionsh xd eiglesiners,
each of whigh,coniains & treradehiaietialiard rpesniediesieiartinhiignln it sagethe

tramadol material and the phosphodieSterase inhibitor are preferably contained in the same

pharmaceubitgiiesyssiabav Aty ameaiiome (e sslepsedmpriSéndl ey tdimedhsaidmy thectraan belol
material ang,& diffgrgpt-aenaing: NeIding dhs RhrsRNSH GSiRr dsadnbikiver. %%ﬁpiﬁx@%})%@&f%%immde

tubes, ampules, vials, bottles, foil packets, the wells of a tray and the molded depressions of blister
packs. The RieWiliamey dsitshaeihstie Abisase Phdmense3tiBis o 1nd hanlaeidritenakiagdite
phosphodiegierqsgiinhiRilento treat a disease or condition for which treatment with the tramadol
material is indicated and to reduce the incidence of a side effect related to sexual function in males

taking the tramaddiateiatterh& dsdeamer gifgiesarabifipescBitaieddfidopackgd. dutfits a
box. The instructiens saaynee:attashethteatic Rintad @A OIS cPHAIREIfo R SR AIIgdoN a

separate sheet of paper inside the package, or may be attached to or printed on the package.
too low to allow therapeutic levels of the drug to pass through a reasonably sized area of
unbroken skin, it is necessary to coadminister a skin permeation enhancer with such drugs.
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-washable, and
contain an oil phase, an emulsifier and an aqueous phase. The oil phase, also sometimes called
the "internal" phase, is generally comprised of petrolatum and a fatty alcohol such as cetyl or
stearyl alcohol; the aqueous phase usually, although not necessarily, exceeds the oil phase in
volume, and generally contains a humectant. The emulsifier in a cream formulation is generally a

nonionic, anionic, cationic or amphoteric surfactant. The specific ointment or cream base to be
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The invention provides another kit comprising a tramadol material, a phosphodiesterase inhibitor and a
second side-effect-reducing agent. The kit may comprise one or more containers, each of which
contains a tramadol material, a phosphodiesterase inhibitor, a second side-effectreducing agent or
combinations of two or more of the foregoing. Suitable containers are described above. The kit will
also comprise instructions for administration of the tramadol material, the phosphodiesterase inhibitor
and the second side-effect-reducing agent to treat a disease or condition for which treatment with the

wamadol matefialis indicqiartantddrsabis iindidrnge Al sffohiclataro aelduction

and a side effect not related to sexual function in males taking the tramadol material. The container(s)
will preferaBBlibersoftaiidicihea sk gs yetickagnobyenhbaissiraeliohes iy sleblaaattio or
printed on, gneof tbegRARtainers, may be printed on a separate sheet of paper inside the package, or
may be attached to or printed on the package. = The invention provides an additional kit comprising a

phosphodiesterasENRibH#Ema @ iscah adsidiserien reglin d ddpint 1qaseges ngaly coshpriséilshe or
more Contam%ﬁla%%f}%d!@é?Q&Hﬂﬁ%{%iﬁpmﬁﬂggﬁ@%ﬁréﬁﬁé@iﬁ&h&é%%ﬂ@éﬁ%ﬁﬁ@ﬁﬁ?dUCing

agent or a combination of the two. Suitable containers are described above. The kit will also comprise
instructiongfsMatn thiteatdiedinibestibsphodiesterase inhibitor and the second side-effect-reducing

agent to treat a diggasg.e6ARAMUPRLIRIRICH ieA R RhMiR the dRmadal spateraisdadiGeird and to

reduce the incidence of a side effect related to sexual function and a side effect not related to sexual

function in HETESISAKTgRNECTPRAMRN MHteREE ThEeEhRINERESEWIRAbeRsFaBIYie demtailtetpca

packz_age, SH&E&:@%%P%I&%&%@HRH%%,% e%%%ﬁ{%%ﬁ&u&@orﬁfd%ﬁiﬁgigﬁb,%P@t&fl@"ﬁo%%@%}ef& may
be printed on a separate sheet of paper inside the package, or may be attached to or printed on the

package. °teisihEHBeuhRAMAY b resem ety i sier s A Stabisrobitieni Brlithestne&inple, "a

container” refers§0.0n e\ FatR Febfaine b XNAMEB LB ExamRIes WRich reh@Madoldifdidgan
FDA-approved centrally acting analgesic with weak opioid and serotonin uptake inhibition activity. A

wide rangeifeiie BitB¢hs hiand BERYS HRisBARIeERisHd Urstisardite i BIs& h placebo
controlled clinical ptugligsvithstiamRAR| St fYehihepast iiftYiM8aiiich 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 amorphous material
having poor water solubility. The rate of absorption of the active ingredient(s) then depends upon
its rate of dissolution which, in turn, may depend upon crystal size and crystalline form.

Alternatively, delayed absorption of a parenterally-administered active ingredient(s) is
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Recently, it has been reported that tramadol HC1 can significantly delay ejaculation in men with
premature ejaculation. See U.S. Patent No. 6,974,839, Safarinej ad et al., J. din. Psychophannacol.,
26(1):27-31 (February 2006) and Salem et al., J. Sex. Med., 5(1):188-193 (January 2008). A placebo
controlled, dose-ranging clinical study that enrolled more than 60 male volunteers with severe
premature ejaculation who self administered three different doses of oral tramadol HC1 2 to 5 hours
before sexual intercourse was performed on behalf of DMI BioSciences, Inc., Aurora, Colorado. The

unpubIisheqc%%%tl%g&;ma@g%%g%ig} %{é@gﬂ@@@&@tg{iﬁgﬁlIyeﬁ'igiy]‘icant delay in ejaculation at

each of the three doses. However, the patient reported outcome responses in this study also reported

the following previdigsipklardersrtdarmiidiesr mistiebatéonmnies saiepsneaiplecabiges Paldwdash wtal drug
exposures fﬁéx@lﬁemg%ﬁggﬁﬁ@g'rﬁﬁ%f@%&iﬂ%%% BBoryliie Bgrg%ml?e.(%% sehdPleRcRenile

hypoesthesia (4% - 5%). Less common unexpected, drug-related mild or moderate adverse events

were decret$iedfigrit (g dionys hiebabenebsad hebar JdheaaBirbr rolyg)eaaRle Yol
moderate adyer3e SYRRISIRIARE 0 WER@BV&%VM@%H@&%&"ﬁQ%ﬁIQ@QP&ﬂ@PB%Qg?M@d more

frequently in men 40 years of age and older. In order to investigate whether combinations of

tramadol HEAYers a5 Bidg RAJK( pribBpRstetlredPRIsEmadides poRerp g briisdaapatatisifesidts of
tramadol HG 1, maje,yolpiesis LamPaird fi}ﬂ'gfl%Eﬁ&l?}:éﬁfiﬁsl%‘%ﬁ?ééiQﬂ GRS Gk aleng belore

sexual intercourse to adverse events experienced while taking a combination of tramadol HC1 with an
oral phosplfeaiaatdtasatt haAibicsresildiHamcetise azay 0N apde HEaidRIsrenPrtRNMAEIMC1 and
sildenafil ci;@g@l%ﬂiq)g%ggggg 1g.known opioid inhibitor (naltrexone HC1) before sexual
intercourse. n particular, three healthy, heterosexual male subjects (mean age 57) signed
informed consentd¥iEAYSTOAtRL I SeirRdNITSIEr ORI aradoiHEIEO ey RSBl lefore

sexual intergourse RRALMBROSH PRy BAMEEREGMAN S AR TRL MBS dhese Ylunesiseelheous
administered oral tramadol HC125 to 100mg combined with oral sildenafil citrate 50mg or oral

sildenafil citPae 0N spaperaitiedsREE s oMy % 18 7BIN8uldpErsrsiQiaristeicBRirse and
recorded aRy3ayesseneieris by pereMoldiagEHhadl et degriespesardo-any QRigid diiasis the

preceding 3 months and the volunteers did not take any opioid drugs or alcohol with any drugs
administerétf5R 1 SRIERFPOa- Tramadol Alone. In this study of tramadol side effects, oral tramadol

HC125mg or 100mgeadmipistatatAanead e RINOMEs RIS sexHAlIeFeDUIsR ERPRRISIeRLN dalayed

ejaculation, and substantially more mild or moderate adverse events were reported with the
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 urethra. Additional optional components include excipients,

preservatives (e.g., antioxidants), chelating agents, solubilizing agents (e.g., surfactants), and the
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100mg dose. One subject reported numerous adverse events related to sexual function as well as
nasal congestion and constipation after each administration of tramadol HC1 100mg alone and
subsequently reduced tramadol HC1 to 25mg in order to continue participation in this study. Overall,
tramadol HC1 100mg taken alone was associated with the following mild or moderate adverse events
related to sexual activity (percentages based on total drug exposures for all three volunteers):
decreased orgasmic sensation (57%), erectile dysfunction (43%), penile hypoesthesia (43%),
decreased [ipido, (437, A0pEARMMIA (ROH)sCT (Rmanal HELAmaRisalons.yasalsnasspgiated in
this study with previously reported mild or moderate adverse events not related to sexual activity, such
as constipa@y¢mL%), insomnia (71%), nasal congestion (57%), dry mouth (57%), itching (57%),
dizziness (14%), reseanifiss AL ALAAESAMAIL ARG AANIdRRIPRIIANFRRA,R o1

drug exposures for all three volunteers). The incidence of all types of side effects is high in this study
as comparedEomeisaiabenesdifkagnbwertsunsranarsges! sreh desaaedjests. 4 ehanidusion of

the one suhjRGHWNE,AYRIRIBANYRSTROGRAMMGHOHRBR efiRc s ith rmadal btk ahgus 25mg

and who appears to be especially sensitive to the side effects of tramadol. This reflects the
unpublishedPati/eFSe dveribeatise SRecriainsdimfealisasdpcdescsearastoacs Mpighasorierpedmature

ejaculation Which-sRRRMAIIMN Bl QRGARICNX SERIESHHOHIALNHRIER TR BUME I AL IEPeated

side effects at higher tramadol doses. No serious adverse events occurred, the negative effects on
sexual funcii§ncatdian stHasadetsecallenitstiere EngpaelNgry detieghdblad mSindurang Cittate A

combination.aftrRmage) ACH25Hai %% LOOpgandsidenali sitrateiomg sieatbhimerovedesiual

function in each episode compared to tramadol HC1 alone and resulted in no reports of agéof the
newly reported mildrghiHoyerataiafyversrsientsauapinge] xritlseselirAlAttBAYFie cAe $9ports of

erectile dysiURcHEN: &NPEEaRAAas RRVR MYACRIETnesteRRsbikidRAl-HEF RASRhRIDASTYC
sensation); however other previously reported mild or moderate adverse events such as dizziness,

insomnia, réYMELLIEE (REIGUESI§ mOMPTatRItR, BolEtpaliet Aidingarchisgbktiorsweik be

occasionallyysparied- No #RLougadyersaryents.pgcradsanealliadirrseeventsinere.lenaparary.
Tramadol + Sildenafil Citrate + Naltrexone. A triple combination of sildenafil citrate 50mg, tramadol

HC1 and n&RAERGREHRENIGHh ReftrioxSHamPAmBesIEtss Bredgrigeraght o sy tetndy-daeh
10mg: 100Ny greailyi Mo xes R Xk finctca), andyesulied BRJIEPTR Al AR RAVEr $RpNBRLS

associated with sexual activity (i.e. no reports of erectile déqsfunction, anorgasmia, penile

hypoestheIH2HASEHSEY IHRRSSBIoge dre RSP BRgsHirtEah &rrasitorise ofiysralRe Sristrdridtadverse
events repqpigdwithghs tidple eorthination: afdrasoamal itz lesidanali citbaterdndhaiiexanentdCl with

a 5.0mg:100 mg naltrexone;tramadol ratio were dry mouth and fatigue. Additionally, triple

combinatiofs YPeRRiTEgolfectant) eiss v eitPatRcimdse R raluhiliv eh hathcthe MatrahE i dol ratio

10mg:100mg keavliesk IR repeiks:afakirs@xaaldidgeeviously reported mild or moderate adverse
events such as dizziness, insomnia, restlessness, nausea, dry mouth, fati%ue, consti{)ation itching or

nasal congestion WitA*hBeedestghisioisheetriitsisHY e <lBdabia esagrtim WoiShterfere

with sexualgrieieauisiec NaSRII0LISsasMIEE RSP ER Hasht DI URteRss iNdhits Studsaported that the
triple combination of tramadol HC1, sildenafil citrate and naltrexone HC1 provided a better sexual

experience 18 Gy RIRRR L DF Rt PG dg e ral R At b SRR HSIeRaBPIRBARALE side
effects compategite temadael Helln8dmigalore pilapadpblydlkylSLmaadrmi)isterestivisseidenafil
citrate 50mg. Canclusion. The combination of tramadaol HC1 with a phosphodiesterase-5 inhibitor,
such as sildSNEAPYHFLE HOLMRESPRIN ALK In G SRR 1816%505%’\‘/9@9%&} ed staRlisaersWtated to
sexual funadigacesahtasse eaatibenelyshlyintisraanergadmiaPaad dibypaastbesinicdgeitaisdvitido, or
decreased orgasmic sensation. However, previously reported mild or moderate side effects continued
10 be reporfitie B VHRIHHEL LSS IR AL P ARALNS B L AL RS SRy
naltrexone HC1, UBiiagnathadtiiinnaiteammadahiatiarafidOmg: 10@NRG,asigaifleandyiretysrdihdsimncidence
of all side effects, previously reported side. effects and pewly reported sexual side effects, all of which
might othertIREAhEHSREITH <E RSP REHVIAT: THe R gB M bir R Or BASAI R ¢t THERAR cirate
and naltrexengHe thialwweskdrariadab ke indbsestadhighpledRAmgdaibe d erai Vittilergted ehiring
sexual intercourse without interfering side effects. WE CLAIM:
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1. Use of a phosphodiesterase (PDE) inhibitor selected from one or more of a PDE3, a PDE4 and a
PDE 5 inhibitor for the manufacture of a medicament for use in reducing the incidence of a side effect
related to sexual function in a human male taking a tramadol material wherein the side effect is caused
by the administration of a tramadol material. 2. The use of Claim 1 wherein the side effect is
erectile dysfunction, anorgasmia, penile hypoesthesia, decreased libido, decreased orgasmic
sensation or a combination of two or more of the foregoing. 3. The use of Claim 1 wherein the side

effect is ef%&%ﬂ@ﬁé@&%@é& in PC 43R0l RPRPSPONNRSIErase R INRDI9E SeIFlRd digmyone o

more of a PDE3, a PDE4 and a PDE 5 inhibitor for the manufacturé of a medicament for use in the
improved tréapnhezcdisd asdl by coertitiohdn dastrpsHrrarl @doed/Aiom antexiaeabrlecitedalasian

effective tr%@%ﬁﬁéié@@@&@i&m&@&%ﬁﬁ@é&ﬁﬁgg@ﬂ% §&§!ﬁ&1ﬁﬁéﬁgm pain, frequent urination, urinary

incontinence, cough, bronchitis, common cold or premature ejaculation and wherein a tramadol
material is adminidtetaiaenireHinslalermalationtraatihe arsexdedoncantitivn.or multi-fheersaled Claim 4

wherein thec%%ﬁﬂé%,%%ﬁiﬂ@? dﬁlﬁlﬁ'& and vials, and may be stored in a lyophilized condition requiring
only the addition of the sterile liquid carrier, for example water for injection, immediately prior to
use. Extemporaneous injection solutions and suspensions may 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 a disease or condition for which treatment with the tramadol
material is indicated and to reduce the incidence of a side effect related to sexual function in
males taking the tramadol material. 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.

The invention provides another kit comprising a tramadol material, a phosphodiesterase
inhibitor and a second side-effect-reducing agent. The kit may comprise one or more containers,
each of which contains a tramadol material, a phosphodiesterase inhibitor, a second side-effect-
reducing agent or combinations of two or more of the foregoing. Suitable containers are
described above. The kit will also comprise instructions for administration of the tramadol
material, the phosphodiesterase inhibitor and the second side-effect-reducing agent to treat a

disease or condition for which treatment with the tramadol material is indicated and to reduce the
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6. The use of Claim 4 wherein the disease or condition is premature ejaculation. 7. The use of any
one of Claims 1-3 further comprising use of an opioid antagonist in the manufacture of the medicament
for reducing the incidence of a side effect not related to sexual function in a human male taking a
tramadol material wherein the side effect is caused by the administration of a tramadol material. 8.
The use of Claim 7 wherein the opioid antagonist is naltrexone. 9. The use of any one of Claims
4-6 further comprising use of an opioid antagonist in the manufacture of the medicament. 10. The

use of Clai%gd@% qu yﬂ?e 9&&'&&&@9{9@%5 'ﬁﬁwt?&%\ﬁi a side effect not related to sexual function

in males taking the tramadol material. 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.

The invention provides an additional kit comprising a phosphodiesterase inhibitor and a
second side-effect-reducing agent. The kit may comprise one or more containers, each of which
contains a phosphodiesterase inhibitor, a second side-effect-reducing agent or a combination of
the two. Suitable containers are described above. The kit will also comprise instructions for
administration of the phosphodiesterase inhibitor and the second side-effect-reducing agent to
treat a disease or condition for which treatment with the tramadol material is indicated and to
reduce the incidence of a side effect related to sexual function and a side effect not related to
sexual function in males taking the tramadol material. 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

Examples 1-2

Tramadol HCl is an FDA-approved centrally acting analgesic with weak opioid and
serotonin uptake inhibition activity. A wide range of side effects have been reported as mild
or moderate adverse events in placebo controlled clinical studies with tramadol HCI over the
past thirty years.

Recently, it has been reported that tramadol HCI can significantly delay ejaculation in
men with premature ejaculation. See U.S. Patent No. 6,974,839, Safarinejad et al., J. Clin.
Psychopharmacol., 26(1):27-31 (February 2006) and Salem et al., J. Sex. Med., 5(1):188-193

(January 2008). A placebo controlled, dose-ranging clinical study that enrolled more than 60
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11. The use of any one of Claims 1-10 wherein the tramadol material is tramadol or a
pharmaceutically-acceptable form thereof, and the PDE inhibitor is a PDES inhibitor. 12. The use
of Claim 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-acceptable form thereof, tadalafil or a pharmaceutically-acceptable form thereof,
or a combination of two or more of the foregoing PDES5 inhibitors. 13. The use of Claim 12 wherein

the Uamad%msﬁltééré)%ﬂrs%@@é’ﬁ!é?%{&{%'%i%iﬁ&ﬁ@rﬂ@ﬁﬁ%éfﬂ%ﬁéim!@ﬂéﬁrdﬁe%i lgenatl clygte.

vardenafil hydrochloride, tadalafil or a combination of two or more of the foregoing PDES5 inhibitors.

14. The us@ofrd sigmadpivietitoth b RIES ipsibroris ittemvasi vigsaperformedonbeliadiafdeMitical

compositiof LAMpRSIng, & PRFTIaceyinaly-afcepEARIS: SRl A aradelimaipriph and a
phosphodiesterase (PDE) inhibitor selected from one or more of a PDE3, a PDE4 and a PDE5

inhibitor.  demenstrséch atatistietiicalcadispoisigby 8T s fireaeh ebhpHERfglasdpioid antagonist.
However, the patient reported outcome responses in this study also reported the following
previously unreported mild or moderate adverse events (percentages based on total drug
exposures for the three doses): erectile dysfunction (8% - 14%), anorgasmia (3% - 7%), and
penile hypoesthesia (4% - 5%). Less common unexpected, drug-related mild or moderate
adverse events were decreased libido (<1% - 2%) and decreased orgasmic sensation (0O -
<1%). These mild or moderate adverse events related to sexual activity were generally dose-
dependent and occurred more frequently in men 40 years of age and older.

In order to investigate whether combinations of tramadol HCI with other drugs might
reduce these newly reported mild or moderate side effects of tramadol HCI, male volunteers
compared adverse events after taking tramadol HCI alone before sexual intercourse to adverse
events experienced while taking a combination of tramadol HCI with an oral
phosphodiesterase-5 inhibitor (sildenafil citrate, Viagra®) and a combination of tramadol HCI
and sildenafil citrate with low oral doses of a known opioid inhibitor (naltrexone HCI) before
sexual intercourse.

In particular, three healthy, heterosexual male subjects (mean age 57) signed informed
consents and volunteered to self administer oral tramadol HCI 100mg 2 to 5 hours before
sexual intercourse and to record any adverse events. At other times, these volunteers self
administered oral tramadol HCI 25 to 100mg combined with oral sildenafil citrate 50mg or
oral sildenafil citrate 50mg plus oral naltrexone HCI 2.5 to 10mg 2 to 5 hours before sexual
intercourse and recorded any adverse effects. These volunteers had not been exposed to any
opioid drugs in the preceding 3 months and the volunteers did not take any opioid drugs or
alcohol with any drugs administered in this study.

Tramadol Alone. In this study of tramadol side effects, oral tramadol HCI 25mg or

100mg administered alone 2 to 5 hours before sexual intercourse consistently delayed

ejaculation, and substantially more mild or moderate adverse events were reported with the
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17. The composition of Claim 16 wherein the opioid antagonist is naltrexone. 18. The composition
of any one of Claims 15-17 wherein the tramadol material is tramadol or a
pharmaceutically-acceptable form thereof, and the PDE inhibitor is a PDES5 inhibitor. 19. The
composition of Claim 18 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 g pharmacedtically;acee 186%'&’ AR RREOE A ERIMRINANPR OLIR ALCAAIE.OLIDE

foregoing PDE5 inhibitors. he composition of Claim 19 wherein the tramadol material is
()cis-tramad®hasal reseiieige, aadcwnéﬂmes IfRIsiteh dsiaetatiosiehtemedeldhatil Afanpelortide,

tadalafil or g,Gomplgas ﬂﬂgfeﬁii@eﬁrtf&%ﬁcﬁfﬁ@ FQE‘%%%QH 5}@550' B&'ﬁ'ﬁ%@parnm&a?nomﬁ g@mposition of

Claim 20 wherein the PDES5 inhibitor is sildenafil pharmaceutical composition

comprising @UghaftasBlieanydab EEdtiMenadnker, W@Mﬁ&mﬁ%‘gﬁhﬁﬂeeﬁ%ﬁ%}pﬁ@@ﬂéﬁéraw 5
(PDES) inhipgemipighyissildenafilgittale, vardgnafil Rydperhinrsls sadalafilsf.p£ambipadipesof two or

more of the foregoing PDES5 inhibitors.
for all three volunteers): decreased orgasmic sensation (57%), erectile dysfunction (43%),

penile hypoesthesia (43%), decreased libido (43%), anorgasmia (29%). Tramadol HCI 100mg
taken alone was also associated in this study with previously reported mild or moderate
adverse events not related to sexual activity, such as constipation (71%), insomnia (71%),
nasal congestion (57%), dry mouth (57%), itching (57%), dizziness (14%), restlessness (29%),
nausea(14%), and fatigue (14%) (percentages based on total drug exposures for all three
volunteers). The incidence of all types of side effects is high in this study as compared to
other studies, most likely because of the ages of all three subjects and the inclusion of the one
subject who consistently experienced numerous side effects with tramadol HCI above 25mg
and who appears to be especially sensitive to the side effects of tramadol. This reflects the
unpublished adverse event data collected in clinical study described above of tramadol for
premature ejaculation, which showed that an occasional subject would consistently have
numerous and repeated side effects at higher tramadol doses. No serious adverse events
occurred, the negative effects on sexual function and all other adverse events were temporary.

Tramadol + Sildenafil Citrate. A combination of tramadol HCI 25mg or 100mg and

sildenafil citrate 50mg greatly improved sexual function in each episode compared to
tramadol HCI alone and resulted in no reports of any of the newly reported mild or moderate
adverse events associated with sexual function (i.e., no reports of erectile dysfunction,
anorgasmia, penile hypoesthesia, decreased libido, or decreased orgasmic sensation); however
other previously reported mild or moderate adverse events such as dizziness, insomnia,
restlessness, nausea, dry mouth, fatigue, constipation and nasal congestion were occasionally
reported. No serious adverse events occurred and all adverse events were temporary.

Tramadol + Sildenafil Citrate + Naltrexone. A triple combination of sildenafil citrate

50mg, tramadol HCI and naltrexone HCI with naltrexone:tramadol ratios of 2.5mg:100mg,
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23.The composition of Claim 22 wherein the PDES inhibitor is sildenafil citrate. 24.The composition of
Claim 22 or 23 wherein the opioid antagonist is naltrexone. 25.A kit comprising: (a) a container
holding a tramadol material and a phosphodiesterase (PDE) inhibitor selected from one or more of a
PDE3, a PDE4 and a PDES5 inhibitor; or (b) a first container holding a tramadol material and a
second container holding a PDE inhibitor selected from one or more of a PDE3, a PDE4 and a PDE5
inhibitor; or. (c) one or more containers, each of which holds a tramadol material, a PDE

inhibitor selegifd fiRm,096Lf GH%}%H&%BQ% Ao RFhed a1 RRE3AIPHRLIRA APRIdkpatagonist or
a combination of two or more of the foregoing. 26.The kit of Claim 25 wherein the opioid antagonist is
naltrexone of any adverse events associated with sexual activity (i.e. no reports of erectile dysfunction,

anorgasmia, penile hypoesthesia, decreased libido, or decreased orgasmic sensation). The
only mild or moderate adverse events reported with the triple combination of tramadol HCI,
sildenafil citrate and naltrexone HCI with a 5.0mg: 100 mg naltrexone:tramadol ratio were dry
mouth and fatigue. Additionally, triple combinations of tramadol HCI, sildenafil citrate and
naltrexone HCl with the naltrexone:tramadol ratio 10mg:100mg resulted in no reports of any
sexual or previously reported mild or moderate adverse events such as dizziness, insomnia,
restlessness, nausea, dry mouth, fatigue, constipation, itching or nasal congestion with the
exception of one transient, mild episode of drowsiness that did not interfere with sexual
intercourse. No serious adverse events occurred. Volunteers in this study reported that the
triple combination of tramadol HCl, sildenafil citrate and naltrexone HCI provided a better
sexual experience (e. g., “delayed ejaculation”, “strong erection”) with essentially no mild or
moderate side effects compared to tramadol HCI 100mg alone or tramadol HCI 100mg
administered with sildenafil citrate 50mg.

Conclusion. The combination of tramadol HCI with a phosphodiesterase-5 inhibitor,
such as sildenafil citrate, markedly reduced the incidence of the newly reported side effects
related to sexual function such as erectile dysfunction, anorgasmia, penile hypoesthesia,
decreased libido, or decreased orgasmic sensation. However, previously reported mild or
moderate side effects continued to be reported by the volunteers. The triple combination of
tramadol HCI, sildenafil citrate and naltrexone HCI, using a naltrexone:tramadol ratio of
10mg:100mg, significantly reduced the incidence of all side effects, previously reported side
effects and newly reported sexual side effects, all of which might otherwise interfere with
sexual activity. The triple combination of tramadol HCI, sildenafil citrate and naltrexone HCI,
allowed tramadol HCI doses as high as 100mg to be readily tolerated during sexual

intercourse without interfering side effects.

26



27.The kit of any one of Claims 25-26 wherein the tramadol material is tramadol or a
pharmaceutically-acceptable form thereof, and the PDE inhibitor is a PDES inhibitor. 28.The kit of
Claim 27 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 PDES5 inhibitors. 29.The kit of Claim 28 wherein the
tramadol myfgrigl Ig fAgis-tramadol hydrochloride, and the PDES inhibitor is sildenafil citrate, vardenafil
hydrochloride, tadalafil or a combination of two or more of the foregoing PDES5 inhibitors. 30.The kit of
Claim 29 wherein the POBS ghpiphesriredirseaiasi @A nhibitor selected from one or more of a PDE3,

a PDE4 and a PDE 5 inhibitor for the manufacture of a medicament for use in reducing the
incidence of a side effect related to sexual function in a human male taking a tramadol material
wherein the side effect is caused by the administration of a tramadol material.

2. The use of Claim 1 wherein the side effect is erectile dysfunction, anorgasmia,
penile hypoesthesia, decreased libido, decreased orgasmic sensation or a combination of two
or more of the foregoing.

3. The use of Claim 1 wherein the side effect is erectile dysfunction.

4. Use of a phosphodiesterase (PDE) inhibitor selected from one or more of a PDE3,
a PDE4 and a PDE 5 inhibitor for the manufacture of a medicament for use in the improved
treatment of a disease or condition in a human male for which a tramadol material is an effective
treatment, wherein the disease or condition is selected from pain, frequent urination, urinary
incontinence, cough, bronchitis, common cold or premature ejaculation and wherein a tramadol

material is administered to the human male to treat the disease or condition.

5. The use of Claim 4 wherein the disease or condition is pain.
6. The use of Claim 4 wherein the disease or condition is premature ejaculation.
7. The use of any one of Claims 1-3 further comprising use of an opioid antagonist in

the manufacture of the medicament for reducing the incidence of a side effect not related to sexual
function in a human male taking a tramadol material wherein the side effect is caused by the
administration of a tramadol material.

8. The use of Claim 7 wherein the opioid antagonist is naltrexone.

9. The use of any one of Claims 4-6 further comprising use of an opioid antagonist in
the manufacture of the medicament.

10. The use of Claim 9 wherein the opioid antagonist is naltrexone.

11.  The use of any one of Claims 1-10 wherein the tramadol material is tramadol
or a pharmaceutically-acceptable form thereof, and the PDE inhibitor is a PDES inhibitor.

12. The use of Claim 11 wherein the tramadol material is (+ )cis-tramadol or a

pharmaceutically-acceptable salt thereof, and the PDES inhibitor is sildenafil or a
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31.Use of a phosphodiesterase (PDE) inhibitor selected from one or more of a PDE3, a PDE4 and a
PDES5 inhibitor, an opioid antagonist or use of both a PDE inhibitor selected from one or more of a
PDE3, a PDE4 or a PDES5 inhibitor and an opioid antagonist for the manufacture of a medicament for
use in delaying ejaculation in a human male taking an effective amount of a tramadol material. 32.The
use of Claim 31 wherein the male has premature ejaculation. 33. The use of Claim 31 or 32
wherein the tramadol material is tramadol or a pharmaceutically-acceptable form thereof. 34. The
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thereof. 35. The use of Claim 34 wherein the tramadol material is ()cis-tramadol hydrochloride.
thereof, tadalafil or a pharmaceutically-acceptable form thereof, or a combination of two or

more of the foregoing PDES inhibitors.

13. The use of 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 of Claim 13 wherein the PDES inhibitor is sildenafil citrate.

15. A pharmaceutical composition comprising a pharmaceutically-acceptable
carrier, a tramadol material and a phosphodiesterase (PDE) inhibitor selected from one or

more of a PDE3, a PDE4 and a PDES inhibitor.

16. The pharmaceutical composition of Claim 15 further comprising an opioid
antagonist.

17. The composition of Claim 16 wherein the opioid antagonist is naltrexone.

18. The composition of any one of Claims 15-17 wherein the tramadol material is

tramadol or a pharmaceutically-acceptable form thereof, and the PDE inhibitor is a PDES
inhibitor.

19. The composition of Claim 18 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.

20. The composition of Claim 19 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.

21. The composition of Claim 20 wherein the PDES inhibitor is sildenafil citrate.

22. A pharmaceutical composition comprising a pharmaceutically-acceptable
carrier, an opioid antagonist and a phosphodiesterase 5 (PDES) inhibitor which is sildenafil
citrate, vardenafil hydrochloride, tadalafil or a combination of two or more of the foregoing

PDES inhibitors.
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36. The use of any one of Claims 31-35 wherein the opioid antagonist is naltrexone. 37. The use
of any one of Claims 31-36 wherein the PDE inhibitor is a PDES5 inhibitor. 38. The use of Claim 37
wherein the PDES5 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 PDES5 inhibitors. 39. The use of Claim 38 wherein the
PDES inhibitor is sildenafil citrate, vardenafil hydrochloride, tadalafil or a combination of two or more of
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24. The composition of Claim 22 or 23 wherein the opioid antagonist is naltrexone.

25. A kit comprising:

(a) a container holding a tramadol material and a phosphodiesterase (PDE)
inhibitor selected from one or more of a PDE3, a PDE4 and a PDES inhibitor; or

(b) a first container holding a tramadol material and a second container
holding a PDE inhibitor selected from one or more of a PDE3, a PDE4 and a PDES inhibitor;
or.

(c) one or more containers, each of which holds a tramadol material, a PDE inhibitor
selected from one or more of a PDE3, a PDE4 and a PDE 5 inhibitor, an opioid antagonist or a
combination of two or more of the foregoing.

26. The kit of Claim 25 wherein the opioid antagonist is naltrexone

217. The kit of any one of Claims 25-26 wherein the tramadol material is tramadol
or a pharmaceutically-acceptable form thereof, and the PDE inhibitor is a PDES inhibitor.

28. The kit of Claim 27 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.

29. The kit of Claim 28 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.

30. The kit of Claim 29 wherein the PDES inhibitor is sildenafil citrate.

31. Use of a phosphodiesterase (PDE) inhibitor selected from one or more of a PDE3,
a PDE4 and a PDES inhibitor, an opioid antagonist or use of both a PDE inhibitor selected from
one or more of a PDE3, a PDE4 or a PDES inhibitor and an opioid antagonist for the manufacture
of a medicament for use in delaying ejaculation in a human male taking an effective amount of a
tramadol material.

32. The use of Claim 31 wherein the male has premature ejaculation.
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33. The use of Claim 31 or 32 wherein the tramadol material is tramadol or a
pharmaceutically-acceptable form thereof.
34, The use of Claim 33 wherein the tramadol material is (+)cis-tramadol or a

pharmaceutically-acceptable salt thereof.

35. The use of Claim 34 wherein the tramadol material is (+ )cis-tramadol
hydrochloride.

36. The use of any one of Claims 31-35 wherein the opioid antagonist is
naltrexone.

37. The use of any one of Claims 31-36 wherein the PDE inhibitor is a PDES
inhibitor.

38. The use of Claim 37 wherein 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.

39, The use of Claim 38 wherein the PDES inhibitor is sildenafil citrate, vardenafil
hydrochloride, tadalafil or a combination of two or more of the foregoing PDES inhibitors.

40. The use of Claim 39 wherein the PDES inhibitor is sildenafil citrate.
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