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| NVENTI ON TP YU¥&nt i nvent i a met hod for optim zi ng dopam ne
| evel s in or out of the central netwes system during adm nistration of
exogenous opi oi d agoni st drugs. The result of maintaining an opti nal
honeost asi s of dopami ne | evels at specific sites in human organs enhances
the "positive" effects of opioid agoni st anal gesics, nanely euphori a,

anal gesia, and i nproved notor and behavi oral functioning, such that a

| esser amount of ORADTS AXGLBASES ORAIHFEEHEVCGLOPRROFSIMETH L)st.0duce a gi ven

becom ng. chom et v EBeATa R TR ORI o FEDAGEMOPBCULES 11 e

effects of opioid agoni FORMOPTIHHZING DOPAMINESIOMEGSTARISar e desirabl e and

which are the intend i ' h Ll stration of
exogenous opi oi d agom@é\gbmﬁbwg&@ @Wﬁ%@l nal gesi a or pain
relief, 15 euphoria or feeling good, and calmng so as to reduce heart
rate, blood pressure or breathing rate. "Negative" effects of opioid

agoni st anal gesics are effect hﬁﬂﬁ?@fﬁ;ﬂﬁ@ﬁf@ﬂ e and which are not the

i ntended effects associated wt m nistration of exogenous opioid
agoni sts. Such negative effects include dysphoria, abnormal notor function,
consti pation, difficullhg pm8¢matvbm@nmidesheamﬁmg fwmﬁmizimgldppdmfpendent upon
20 the opi oi % 5
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opi oi d ant agoni
VD 00/ 01377 Box Rekrer Tt s RURRER areaRBhictins waN 2Bevdetonicifealplar at i ons
wi th an opi oanhlg;eg:o:nmsxhelaaaihgﬁs,|analghsiagaxﬂdmpmvédmmnmndaslcavtdrﬂ anal gesi c
effect of, a to decrﬁgis(? hee risk %tf (g dliggﬁendence totb said opioid
agoni st anal GESHINE PHER XGaT ¢ [FSPEAQHRF O oI %gOB‘ISt%‘ 1S BRSPS At doses
greater than ptoheafea@mueﬁeét@fmﬁmemdraxgkmlaswmclﬁ imemnr:eémi the fislefok i on wi | |
al so ten tobbl ock [Elositllyv(? effects of .th enﬁ)% Ild .agoni st, so as to
di ssuade ‘P he PFOREE PFBIFALL ?e‘égﬁ?ﬁq??%?pé?‘fiﬁﬁo PRIEEHF%i d agoni st t han
intended by a health professional. This is of very great inportance because
illicit abuse of opioi, oni St aal Si CcS self adginistrationis a
great societal probl en?%at%'c?h °P‘g§d‘§°‘i' %ﬂ%eﬁ’icfz?ﬂ“ RHWHENEY  addi cti on,
ill health eﬁésﬁﬁlﬂsanmlhxdﬁareﬂ)ebhtéxdﬁmefﬁ&tstabsbcﬁfeﬂ mxth@lie adnsdistadosyst em 10
di sruption of faml ¥ V\,saa - hei L ng ﬁlnd many, ot hel out cones

exogenous opioid agonists. Such positive effects include an gesia or pain rchef

15  euphoria or feeling good, and calming so as to reduce heart rate, blood pressure or

breathing rate. "Negative" effects of opioid agonist analgesics are effects that are
undesirable and which are not the intended effects associated with administration of
exogenou§ opioid agonists. Such negative effects include dysphoria, abnormal motor
function, constipation, difficulty urinating and becoming chemically dependent upon

20  the opioid agonist analgesics.

The 17-(cyclopropylmethyl)-4,5 alpha-epoxy-6-methylenemorphinan-
3,14 diol molecule, also known as nalmefene, is generally classified as a kappa-

receptor preferring, pure opioid antagonist. In the present invention, low doses of
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BACKGROUND OF THE | NVENTI ON Opi oi d agoni st anal gesi c drugs are generally
adm ni stered to reduce or 15 relieve pain. Exanples of such drlr*gar;@h

nor phi ne, meperidine, fentanyl, opium and hydrocodone. Therel & y ot her
opi oi d agoni st anal gesic drugs to which the present invention &

Unf or t unat eWg,0084d#A ni stration of an opioid agonist anal g§§T’U a’rlﬁg over a 20
prol onged period of tine, as conmmon for treating-many pain syndrones,
generally results in the devel opnent of physiological tolerance to said
opioi d agonimﬂmefmlageaimbinédﬁtgstmwﬂumt ployarations with emepinig agoniss atalgesicsai d opi oi d
agoni st anal requi red over. tine,to duce i val ent

anal gesi ¢ ef ? as%h’in reﬁsﬁy}hel agglaeseceﬁ: &k a0d fo %‘}Sf‘f&%&@%{gs 0155 em’%ﬁe opi oi d
agoni st ana|®péﬁd€nce\hf}@m&byloﬁllhlguﬁ§t amlgdstdrdmgadt tiefapeypicaiosks Bﬁo;ﬁgdnl st drug will

produce physi cal ns and C toms hat neral, are
opposite to 38R A g‘ief BV@teg‘ﬁ%/"e'gf@p ‘fg’ﬁ"?‘ g the ﬁrﬁﬁ?ﬂ {g@}"} it inal ly
produced.s Sugdp tiidith Bloak\Bésitiile @fTectd dTEhelbpoi®Hontst sd ﬁH‘tonsstIaH@thSMﬁfﬁai hetic
nervous system such as rel ease of norepinephrine fromthe |ocus coerul eus

in the brai rffom prbiradaumisteringmere ppipid agemst thag detensied b o healthiprpfessigaaty

respiratory Tl ig of frj g{eaqm%%&@aee&ﬁéﬁwﬁdbuéetmgmrhgbﬁa%agestc@bﬁ0 nausea,
vom ting and/ or diarrhea | oerection g\goose parn, and

psychol ogi ceﬂelf@ﬂmwéh@sléﬁﬁteﬁﬁoslm@ﬂﬁn ich ofign leadsde Fhamisahg " hot and col d
[l ashes. " 2 agpéualndl (akeigO 04 DRLALHAe BGINGP oLl Lbceblloh, o1 eepi ng
and Chl||S AB dom nal crarrp , aches an ains - especiall'y cranping in the
| egs, ankP i @wmm&fmmtngm@mw&tbﬁrlbw kllt@,qmqqg of the legs, and
feeling weak are other conplaints associated with withdrawal of opioid
agoni sts froma human chenmi cally dependent upon them In general, this

nyriad of signs and 5 sy oqui ally as being "dope
sick." It is this dope SMQWMtﬁﬁEﬁWHE?{) centive for humans
chenical |y dependent upon opioid agonists to seek out and self adm nister

optol d agoni st anal gegpieidigbiist anhlfdiR Wrugh aRRRherMHPRININiStbred td¥dwe b di cal
prof essignal . .‘\Wen other behavioral factors cone into play, such as

i mpai r meht Jrlieve ppiny Examplesiof schgrugs are mqspliine, BSRaFidie. ieata@dﬁwm adse of the
opi 0i d agoni15robSioE. Utherddte iy Bifist@BioRt dgbfistUnalp&YCdagsa8 Whith tidet eri or ati on
directly attributable to the drug's use, the human is said to have an

addi ction tcPrfsﬁ'é“’b‘ﬁP%‘?”oaPa’g"énl st anal gesi c. Common opi oi d agoni st anal gesi cs
to which humans are often addicted include heroin, nethadone and their

derivatives. Humans have the potential to becone addi cted to many ot her
opi oi d agoni st anal genfortaataly admmistrationof pn apipid @gonist pralgpsicdrug g t o

devel op my%)r&f)ngiebéchﬁrdfﬁﬁleOeQ'chnﬂloﬁlm?'ﬁ’eﬁing%&ﬂ@iﬁ's?mﬁkxb@sge‘ﬂérﬁmpUt causi ng,
or attenuating to fhe greatest degree possible, negative effects of said

drugs at thePpl Wéhea?fé(alpplea}tP?p*;yﬁle@éwlts@araa@stegmd THPd apanist aRAgRHIE| shed by

striking theirgh)wheRby &fihaessthgnotitlo® i ofisit WesHist %EHP@B& 'Elﬁrgh@féglﬁr%a' ng 20
opioid receptors, such as mu-opioid receptors, and dopanine-decreasing

opi oi d r eceptVetime W@ pEqduseaneqpivalens gnalgagicrediee b‘rSSHayTWé tehemigal i nvention
fulfills t h'&raﬂ&ﬂe h?or?thé‘@h&ﬁ%g@ﬁ@aﬁ?éﬁk Web&gﬁﬁpm%ldﬁéﬁal BERigPPT eci at ed

by those skilled in the art of opi ol anaﬂgesms 25 The present aut hor
descri be® i rAgpmgt d&mdwlmdu%phy@pal siges andgsyohological sEnple®s 888 in genefrleat  det ai |

t he uni que I T 3%5 t nal nef ene
whi ch set n%nﬁgﬁgtgﬁfgé fr%lgm ot gih%tbé;?ﬁaa g&hs%ﬂ%giify ucmﬂ?1 for

exanpl e, nal%&bwe,ihém‘dalrsmns mbadm@mtmneﬁthe Sylﬁm;eﬁaser('ol@»s&em such hssr descri bes
how the uni 8}9@ QBT f?dr%nﬁe?ﬁﬁlpeti%m ﬁll[él?&cx erleng i e era nm%as%ti hgﬁ[ e enabl es
nal mef ene 30 alone, ds co 0 nal oxone and na rexone

preferred aritla{sﬁ(méssm,dtﬁcreased respiratory rate, altered gastrointestinal function leading to

30  nausea, vomiting and/or diarrhea, piloerection ("goose bumps"), pain, and

psychological or psychosomatic symptoms such as experiencing "hot and cold flashes,"



WO 00/ 01377 PCT/ US99/ 15190 opi oids at the kappa-opioid receptors versus the
mu- opi oi d receptors, which in turn, results in an optimal honebsNayY )]

bal ance of dopam ne. Szekely, Opioid Peptides in Substance Abuse, CRC
Press, Inc., p. 160 (1994) shows a schematic representation of %‘W opposi ng
opi oi d syst MOLOBFAt ed in the nesolinbic systemof the hEFESPEARYY al
nervous system These systens nodul ate A10 dopam nergi ¢ neurons projecting
in the nucleus accunbens. As illustrated in Exhibit A stinulation of

mu- opi oi d r edifffruby sledpinpeandvhitis) bAbdomimaf crampps) eches aclgpinsF speciallyhe vent r al

tegnmental area (\VTA he site.of origin of th neur, i hgrease 10
dopani ne rel ggrgémgﬁ'?tpﬁ%:gﬁa@ ‘8&@“‘5%}%&}?8%%“?(7\?,&?33‘@;‘%%% 'o\;grgtﬁ)f%t%gde of this
mu receptor feelingl weak iare osheg Coniplainte isscgatedasliewithdraeg afiopieid aginistssfeorm a t he
nucl eus accunbens, In stark contrast, stinulation of. kappa-receptors (the
kappa subty;}@m@l”%fﬂ”&’i’lg’ %Bg’élﬁtttb‘?‘j" ‘ﬁﬂ“-efnt&?a?m‘t é”\‘)‘fﬂdé’Fs' ‘ﬁgeanﬂlA results in a
decrease §n dyhftoniis WhatGé kridMaRBIIYRiallE hetRipd' dofesioR U i ehiddope kiakiessof

kappa-receptors signjfjicantly jncreases dopam ne rel ease, 15 Spanagel et
al(Proc. " Ngvofien ldbgincasgye fopjumaes chpepigall dependraypon PSSP Honst 1 at o

that toni cal ek agtlahy SlfBduchidisteptoRNagohiv dﬂﬁﬂ%@sﬂ SWAtHRBChrlFP BipeAiticdl d Syst ens
regul at e nesol i nbi.c dopani ne rel ease in the nucleus accunbens. They report

that the i nj®tamedicadprofessionsl.oVaerejbssibehayiogal &stossscomedriopiy SuEthes vTA

stinul ate ”Wn?p@irﬂ%t%%o;ﬁﬁnﬁﬁ%&%% GIfindl BERSRP B suPfort i3 Qﬁﬁéo}g]{ﬁdqw ne from
u

the VTA into the NA expected, adm nistration a _nmu-opioid

r ecept or 1Qint dryeend/er psyehiatrieier poycholgeissl dgtsreratipnslierthiatiribpiebls o thasaeaut hor s
further repogk tmdsd (o [TTaNs oSk ; 53 infused
into the Moﬁqsnﬁp{;ﬁ?%og%?ndﬁglh&e é‘g@e t tgg%,ow;g{ggt a@?g%é@o%ﬁ?’%ﬁ‘ receptor
ant agoni st s epieif agapishanalg@pirs to mbichhumansepaefien addictedinchude amoi25 "agoni st" is a
"l'i ke" chem A L mka i | V. p nist" is a
chen cal - off et phehil dda el 1Mk el Pectlle BILARET < - 2,
exerts a di smauyidtkar opioidiagonist@nalgesicgiugen drug, in general preventing the
"like" agdion of that given drug. Wth opioid receptors, in general, an
agoni st binds to the receptor and activates it in such a way as to begin a
cascade of chem cal ofhghhssrheend lons-fitinesltedewlapovays of delis@ingesieid in t he end
effect rel at E ' . o . .
contradistin Pl%%nglggﬁgﬁl g&ﬁ‘?%‘?"%u&”? O{f?tgﬁabgé 'toﬁtég)éré&g%b?é&?ee S%mbrl\%t activate
it. An 4  negath©eff2dtDef siid dpus OB TtheraivutiSol9 IpteSarihed dosesgbnis ist exerts its
actions by b i e [ ; | C: .0ccupyi ng
fhe space ort<rrib AedelfiuhGaRL Shial ECEIRN:B Bewath RIS MisrokeRE T2

opposi ng2thu eniald keappiers.Gpiloisonisystid resemort,i and domgdiehdecrepsimg/opied a

receptors, such as kappa-opioid receptors. The present invention fulfills this need in a

unique and novel way that has not been appreciated by those skilled in the art of opioid

analgesics.

25 The present author describes in the application for U.S. Patent No.
5,783,583 in great detail the unique characteristics common only to the opioid
antagonist nalmefene which set nalmefene apart from other opioid antagonists such as,
for example, naloxone and naltrexone. Patent 5,783,583 ('583) further describes how
the unique opioid receptor subtype binding profile of nalmefene enables nalmefene

30 alone, as compared to naloxone and naltrexone, to allow prefetred antagonism of



5 honeostasis of dopam ne levels within the central nervous system Changes
in these opioid systens, such as by activation or bl ockade of the specific
receptors, would therefore be expected to nodul ate opioi d-i nduced effects
that are nedi ated by nesolinbi c pat hways. Mu and kappa receptors are found
el sewher e iwpewes7muman body. For exanpl e, they have beePOT8EEYEWi n t he
spinal cord (See Fujinoto. Bakshi 10 and Behrmann, bel ow) and in other
non-central nervous system organs such as the kidney and intestine (See
Chni shi andoﬂféi@@k,thdl@b%ﬂbpioid\fdé 6t MErkus, thd ME-opioideteepiogsehick th tampvi des a

neur ochem cal framework for un erftanc}i ng the adaptive changes resulting
from|ong t&sysian eptinghhqmegyatichalaneq of dgpamipg, ¢ nj cal response elicited by
exogenously admi ni stered opi oi d agoni sts and antagoni sts havi ng different

bi nding 15 profiles. For exanple, nodifications in gpioid-induced behavi or
resul ting from chang&&kel Opiaigdephides fSubsiprrg Abyse: eRe Pigse I?ce;i’or %d by Pan et
al . (Natyre%@&@ shovfh sc g& epPdRentatfof 0B Ewd) oppddSHiAN EIRNS 16tk frthéat the

ef fects of opposing mu an ﬁappa 20 receptors extend to opioid action on
enoti on, pemesshmbissyserd ofithe juman asntenl oemveystsystemni Thesqiysismis modulald ot her

oDl 01 O AR ABE SRS ARAThE FERRARC AL AU ARFHRNRT | @ and pl ace
preference, kappa-opioi d agoni sts Teduce nesol 1 nbic dopam ne rel ease and
produce dysBkhibil 4, stinuhlatioe pEmenpiod5e@ptossi(the stusubtipecfohiidhreedptar) inal nef ene,
relative tou0Lh6k ARkl A (PORN R SHHRIAT A RX ARFodNBRL L T eXOne,  i'S
significantl'y nore Rappa-receptor preferring. By way of exanple, Kreek et
ai . (Li 1@ Sdiopemiesel&Be niibodicleupmrcurhiids (NAD Delectivedllacliadetafigdtis mad nef ene has
nore kappa hi ndi ctivi i r r r

Speci fi cal I%,Eé})goé{g%gﬁselhglglhgxaﬁ{é? %Qeﬁg‘lt %%p?ﬁgén%e%g{lﬁ%?’eﬁ‘gﬂ%‘%gﬁé%o%rgnshaI trexone
30 as a kaphatatlecompbo)stiantati ool kappa-raceptorhighieddappracsubippd o oploddiecdptppa agoni st's
(e.g. the naturall Curri dynorphin) to.a greater extent than the other
ant agoni st st CH{"f t"?’\@ ° %‘8%‘%&%@*’?&%& m‘gggf”i@fgﬁopﬁﬁlj‘qeﬁf}fafeagt al .

(Phar macol . Sékctied intiadelofBapmvweptodtsignl Ay infrpaseSdbpaiii® relels¢ronst r at e
differegg:es bet ween nmu and kappa receptor effects in the spinal cord.
Specifically, these authors report that the adm nistration of dynorphin, a
pot ent kappa agoni st Spamagdlket 8. (Proc et caad Bcanbd.ge8d Mar.TH992y ad46hi n causes
antianal gesic effects at. the |evel.of.t spinal cord. Fujimto shows that
when a kapp%e-“l?ﬁftbﬁ?%l&‘?té@%aﬁlﬁra"tﬁ'ﬁ?‘&‘{;%‘ﬂftﬁ“g@u OUE EHBT Bpar%&‘ﬁ is given, the
ant i anal gessystemk tegolateahesolymisic pépamineeleash ihthé mtleuBadcainberst Thdy. refait

Neur osci enc 12) . c. 199 ..3793: 0 0 ows that kappa
Fecentor s apec i Biebyonataipomie bipnfly spetles i o 67 YA ey

adm ni s20 at opisid edcepiyra @fiintroase dheselsasavf dupamitie doftheVTA e sie Nt Aor s al so
denonstrate_t nal mef ene, i s sel ective,for these intraaspi kappa
receptors, ‘gﬂ‘gﬂ’? ?ﬁpfge‘{iﬁ%‘tnﬁﬁ?tf?nioﬁﬁHB‘éQf"?‘r‘g’EeS?ptﬁﬂtlaW R 53&& spi nal cord
injury. 15 Beteases ﬂdlipaﬁﬁnea’el-easféEXhBlﬁddtlf&dﬂmf aherh@mmaomppﬁ.bpio(dﬁr%ﬁm PP 258- 267)
report that a sjingle of. nal nefe .i.,ncreased acti vi at kappa
receptors atRImisHspchas ggﬁ?&? é"fﬂs(?g@’t?ﬁhe ﬂ\gﬁ W’Eig fepagyne eleasy there, W&‘%/rf?fant

neur opr ot eckdpp@osibideedeptof drkdgomets ih 3PhdtBNIGHErehsé ddpdinihe rblBase dAfiect contrast
to the 5‘}" pxa%&ﬁét“ {sgglil?glcgér%cﬁ%&%%}i a? Exct{ggltg ;( giegl r@ga}tAn "antagonist” is a

chemical, often with a similar chemical structure to a given drug, which exerts a

dissimilar action to the given drug, in general preventing the "like" action of that given
drug. With opioid receptors, in general, an agonist binds to 'the receptor and activates it
in such a way as to begin a cascade of chemical or pharmacological events so as to

30 result in the end effect related to a particular opioid receptor subtype. In

contradistinction, an antagonist will bind to the receptor but not activate it. An



showed no significant effect on neurol ogical recovery after sg' r@lv B rd

injury. 20 Chnishi et al. (J. Pharmacol. Exp. Therapeutics 27 Z ) @I\/ar

1994), pp. 342-347) teach the effects on urine production due to

kappa- opi oi d receptor pharnacol ogy at both the level of the pituitary gland

and the ki oM@900138 Crain et al. (U S. Patent No. 5,580,8%f"$?§5&% a net hod

for "selectively enhancing the anal gesic potency of a binodally-acting

opi oi d agoni st" which conprises adni nistering an opi oid agoni st such as

mor phi ne W taitagéiist @xeis itg b@ioys BobledkihgrtRcresdp@is ot agpmistss by physiealys nal t r exone

or nal nefene effective to g}r‘l?hance t he anal g.esi C &)oéenﬁéy of, the

bi modal | y- a”ePiRging thesPare S5 disireseptor wagTe euseonisr woyld PRETUEMd ot “hal mef ene, 30

nal t rexone, nal oxone, etorphi ne and dehydroet or phi ne are anal ogous

conpounds suitable for his invention, though, 'S83 sho clearly that

nal trexone and nal oxoH¥ CRPRSING mu andxapgaypp yﬁ(ﬁ“ﬁ@‘i"ﬁg’ﬂ\gﬁ‘?@f 15190 not

anal ogous; t qoRRbRIsR BopafriiléveRltwithin the Benfrdt deRloudsysted. ThiindebithésSui t abl e

excitatory opioid receptor antagonists of the invention i nC|Li e nal nef ene,
Yeas simlarly

nal t rexone, ORNGOYERES, Sé?}bﬁsﬁhPﬁé’amr&iquBémﬁﬁﬁﬁiﬁt‘ié?ceﬁ@rsmﬂ’ :
acting opi Oiflrghitak Qk%'éte@{qu‘ieﬁ?ﬂa?é &%&@-ﬁdh&lﬁ%fféct& t'ﬁ?ﬁar&ﬂk&iﬂ@d By ( lines 60-67].

Even when narrow ng the scope of the invention of 5,580,876 ('876), the

aut hor s st atmesplirabic pathwayer Muand kappe resenters areyfound elspybare ithaljminst s are

nal mef ene a I b ko O Is fBaGf i on as
conpar ed to%ﬁgfi%ﬁg%Wﬁa@?ﬁ%@o%@fo?é%hE)hr? Sgl?]gt% hredctglé??\llhﬁbégnt and di stinct
di f f er enlfes and Belranans belovsandds othetnsesentrahheredus systeanorgansisueheasdite as rel ati ng

to differen i L.adi L | b Qind ALE r pes which are
ol carl y- and Ml el s ctlsh ia Kok B A ERARRS S HRIEES, B7°0) B e
only nal mef emeserted providesratnggrochiesiical frarheverrk foe understanding dlze adnpsivachdngessi ¢

potency of t i - j 1,0l b Skizs i e not

consi st ent vf/l&t%ﬁgg%gﬂé%%ﬁ%@jgeggg@&fl%ta?gﬁﬁg%}h‘?ﬂlemclay\%%r?ﬁ Jlseiérllfgﬁv\%dﬁ%h repeat edl y
teach, by waxogehoustyeadministered apipill @gonibtssand iaiteghniststtmving diffeeanobipdingem nal oxone
and nal tlzéexonef are anal ogous (exanple 2), and that nal nefene and nal trexone
are anal g0LP§° E%S'(exarrpl e' 8) - which is further supported by the authors'
statenent, "co-treatnent with nalnmefene is as effective as naltrexone in
attenuati ng nor phi ne dependence Idability." ee | upm 14.. | ines 51-53].
No defi ni tigve slto at enen r%l‘asmpﬁf"a&lé’d{#ﬁ%fmﬁgll %éqf'de'h’euﬁeg%&aglé)rr fegﬁmfl%hﬂgl tr exon]e
for the pur pbaess infthdstimu'aBdKappansysiems are.refofted By/Panret kleNatge A8N(Sewn of t he
positive an gat i fects. of i,0] onl st i pr esent

i nvention. ggraﬂf ﬁ’s? %ére{%g)' ﬁ}(?)es?r%un qrg%t?ishgh@g%&lcﬁs Q§§é’@gggén§r%fj%§’%guphori a
ver sus d3fsphreseptars eatend @hopicidactibn ed émation, pemepticnsand dnigireinforgementept i on, dr ug
rei nforcerrerwhi?end l_Ei&iacaen ol efer%n%edaFu.rth%rd é<§>79m%9?eeagé)§ndagéjru§ess effects
upon intestina TROTRMPT B 1T BHTORING RSB Flgf)s e ncipngdl y, however,
i s that ' 87Gugiwrizakdpladeprefartmecappa-dpioit hgonistredice temlindiidddpapipa opi oi d
receptors in 1mati nt({ai n(% ngda gorreo§tat I.c bal ance of dopam ne in the

nmesol i nbi ¢ r%@?%ﬁ" o °¢5e PRI an ﬂvef%(g"spi nal

25 Scientists have shown that nalmefene, relative to other opioid
antagonists such as naloxone and naltrexone, is significantly more kappa-receptor
preferring. By way of example, Kreek et al. (Life Sciences 56 (1995), pp. 1187-1192)
conclude that nalmefene has more kappa binding activity than either naloxone or
naltrexone. Specifically, nalmefene is more potent than either naloxone or naltrexone

30 as a kappa-receptor antagonist, and therefore would block kappa agonists (e.g. the

naturally occurring dynorphin) to a greater extent than the other antagonists.



cord, or at other peripheral sites such as the intestine or kidney. In
addition to the previously nentioned shortcom ngs of the '87 7Melﬂﬂ?, 30

t he dosage of nal nefene stated is too vague as relating to the anmount of

bi nodal |y acting opioid agonist. This is because each particular opioid
agoni st hasvaemwisxrr 2 7 N O V 2002 WD 001 01377 PCTNS99/ PCTAE%IPact eri stic
potency. For instance, fentanyl is many nore tinmes as potent as norphine.
Therefore, the effective dose range of nal nefene consistent with '876 woul d

have to be signifi camyimodiet hie(Pairinatdlr Bibeiainany Belisios A6 VI@OYIps. 623v0r phi ne.
However, '876 makes no such distinction, In fact, '876, c]ains that the

requi red do§&)demepstratediffreences betneed aand EPP%§§Wt%FffF%m\}E?S}“D&MP ‘'se group
of opioi d agpnifhiifkiteSauthdtPrepdH RS thCRAARARRtiod SyAGKEhin 2RI RApDa

pent azoci ne,  net hadone, buprenor phine, enkephal i-ns, . dynor phins and
simlarly a@ganify resyltoindeyrased aalgesianthesiynesplin prupasiapianalgesipeffegts@t nity with
which eagh aRleefordROfinal cd?d. '¥lfinR1Rbh il ien ARADaCbIRERBLM: SUDLype i of
critical irrportg_nce t rté{fe px@ent N nventi_or?1 5@% tpeachequ{rhat, for
exanpl e, besztagonisbsugh pyChioderd T oxis isigivencthegntiatalgesic effech osdygarphindaint | y great er
affinity thap.the exogenously adm nistered opioid nmorphine. This is

i nportant in establishing honeostasis of dopani ne by the opposing mu and
kappa receptors because an exogenously adm ni stered opi oid agonist (e.qg.
nor phine) will conpet i | O OkH st . 0.

bet a- endor phi n, dynorB%ﬁ%M%&éig?\}\Néﬁ%Q%%g?E@@[Slﬁgél'Eb%br)l‘t g%].}ngi§53t86®n guestion 15
(e. g. ndbneftews)hat Beppauseptats feavidaly disttbutediinalgopingt @rdyayd thatae di f f er ent
adr ni st or et PR iR RURs ol TR, ARPESLAs bl BBloftde o0 o1 g
agoni st as thaveinefemss sdietiee fol thesedntraaspinaBK4ppa reoepary,ené Hmith defofphot S when
subj ect to equal agogint of. n%rref.eae. Thus, the clains off 876 are
excessi vel yl gﬁﬂém?f ygm%c&pa eétsmﬂ §8rfjd'é|8'yt he clains of the present

i nvention. 20 Speaking further to the vagueness .and i nconcl usive nature of
the inveption clainmed, in '876, it i.s stated.in ' col i ne 47]

t hat thggam)unt of o %F‘b“ﬁﬁ&%hﬂ?%{“%% etufoé%gtyilﬂgzgﬁgbeégg'zg’bdi ct "is
readi |y det espbit fiabi sindly dess of sdinefeechak fhciehsed adtivity atkagpavecaptdreandithats nade to
state a dose .ofl $nt agg&i s{ t hat actu Ilgl rrake§ E.hi S afg.‘ect Pf the ' 876

i nventi on wBPRECTRE ¥ E8FC °H?/?ﬁf‘f%ﬂg‘8ﬁﬁr‘f BRIy R HISET A AT s t hat
all opioi d 2érdédjirggiadiredt soriast tathe km-préfeting bpibidiahtagenithyloxans tias t o t he

opti mum ant agoni,st and dosg of antagonjst to treat i oi d addiction.

For t hor 1 ATt Bp SRBEHRY el oo FTIRRLREo e ARECPIne bR agoni ot and a
kappa- preferring antagoni st, and the m xed opi oi d agoni st ant agoni st

pent azocine, are listed,{n '876 as analo S conpa to " phi ne,

codei ne, fentanyl _anagﬁ‘aﬁhiféal: ZJ PWW&@EH@%@%H%&%&?,(Mafyh%%ﬂ?r’ns and
similarly 3845B847) egclnghe effedtsainkodihe prdguctiogl duweb Ripdapppid B&pioras relating to
nal mefene, is further proof that. Crain et al. .do not have an appreciation
for the utiP a%’ﬁogﬁéf ‘?Pélf 'g‘ﬁéevgl of fhe pifuitagy glamj ana 1R kidney.

25 Crain et al. (U.S. Patent No. 5,580,876) teacfl a method for "selectively
enhancing the analgesic potency of a bimodally-acting opioid agonist" which comprises
administering an opioid agonist such as morphine with "an excitatory opioid receptor
antagonist such as naltrexone or nalmefene effective to enhance the analgesic potency
of the bimodally-acting opioid agonist," However, Crain teaches that nalmefene,

30 naltrexone, naloxone, etorphine and dehydroetorphine are analogous compounds

suitable for his invention, though, '583 shows clearly that naltrexone and naloxone are



2 ~ Nov zoo2 WD 001 01377 PCT/ US99/ 15190 bi ndi ng characteristics, and gives
further evidence that the present invention is patentable over 876. [See
colum 4, lines 34-38 of'876]. O paramount inportance, the 27adN0¥elllidoses
of nalnefene in '876 are 5 too small to have a significant effect in

di ssuadi ng wo omm3sm from sel f administering too nuch opi ATUSHUEI%t
analgesic as in the present invention. Therefore, the present invention is
not inherent in '876. Conparing '876 to the present invention) only the

present invepidn@Bgsus s fdmefehey CHhif stAdRS0 farfabiBiay fhaD"Bultdbié ekcitdtyry abusi ng

opi oi d agoni st anal tge5| cs..In _fact, |t ,ici ngSl;{;gJ e that '87 ma%/ have j ust
t he opposi t @PigidTereptor ansagenisis,of the inyeptiqgdnclpde nalRFLne. ANt ETPF epar at i ons
of opioi d ageihkleSnd Bihg@BEtbMRIE,AB will bdsindhB)XRARs ofisivaNeloids asd opid cl ear |y
shows, nal nef ene and nal oxone are not anal ogous conpounds, Therefore, the
present i nvemtiden’ Weusdumpt, lises kAl o Beerywheg narrandng thegeapotthe art sinply

because Bal QRARNNRS 58O $¥ @8], the RERErs SARMAARM "Phekdired Bx Do Ekep@PNi StS. 1IN

fact, because of naloxone' s opioid receptor subtype binding profile, it
coul d not exutagonistscargeaimefenecand paloexpne becawsef their innerfueation afaciomas| ar doses,

as taught inqhRe. b %glgﬂ'csnei" %Eﬁg%]%%? éneﬁyn%@y%lé : AnDUENTd: tercflcelhe present

invention is rected to het r L he positive effects of
opi oi d agoniirsthatactatigtics bagweknunghmefsne ahd waltréxend as relatingo differaneeskmppa- opi oi d

receptors taq.a. r ; | 9l Eﬁc\ﬁfg recommended
t her apeuti C%H'oglg? ?Jﬁsl%cfﬁ'atipﬁ(g? F'e?é gés}ts%%:b%? 3@8%%: %‘*‘ﬂ% né‘gg&?l be

admi ni stl@r edhdvarin4,783,58('533). piwiigh '§% wdime obly nblmefenelextheagigonist he t endency
for physi ol Qgi.cal to t. d > Las| & ri sk of
chem car depdibaaiesd CHBHENEE ik el 3r up Bt RSO SRS B ) 2

ant agoni sm ofaimaaromt cordisteat with te detaftedrleschiptiapifthednegton whiclarepdatpdli c i s

adm ni stere t ,above.the reco nded.t he utic.,dose so as_to dissuade a
. bei ng (RS S8Y P beeny SREPRR fottd LR RIRE RO 81 agon ot
anal gesi c. ‘Thhleexdfie afetahalogous @ramplt 2)) tindattiat nainsdfene iandndlteexand ary amagpgbusran bei ng
or animal. a prescribed. do of nahnef.ene in conbinati,on with a.prescribed
Goseof T8, (RGTRS 37 Shich s pippog v ghe audhod’ ket o35 it Gl

PCT/ US99115 hilthefen®isnb efféctinahsmiterenehie attguaing eckphire dependerga lidbiliant | y

ant agoni ze pa re t or i t.he sane ti avin i ni mal

ant agoni st i ig%fcslgmqgﬁ"}?ﬂi'g%e%@ﬁéﬁlﬁwﬂer@%g%ﬁ%ﬁ@%%ﬂﬁ?ﬁ Tive effects of
opi oi d agonissgesior te naliretdna forttiecpua®essiof the2876 limestidny nmu opi oi d agoni sts wi | |
far outwei gh any antagoni sm by nal nefene at said nmu-opioid receptors at 5

recommended t herapeutic doses.
20 '876 makes no mention of the positive and negative effects of opioid

agonists taught in the present invention. For instance, no mention is made in '876
regarding euphoria versus dysphoria, or behavioral effects such as emotion, perception,
drug reinforcement and place preference. Further, '876 does not address effects upon
intestinal function or urination. Perhaps most convincingly, however, is that '876

25  makes no reference to the opposing mu and kappa opioid receptors in maintaining a
homeostatic balance of dopamine in the mesolimbic region of the brain, in the spinal

cord, or at other peripheral sites such as the intestine or kidney.

In addition to the previously mentioned shortcomings of the '876 patent,
30 the dosage of naimefene stated is too vague as relating to the amount of bimodally-

acting opioid agonist. This is because each particular opioid agonist has its



The present invention also provides a structural conposition conprising a

t herapeutic dose of opioid agoni st anal gesic in conbinati 021 goggl[]@n anount
of nal mef ene effective to enhance the positive effects of Fu

agoni st anal gesic, 10 while at the same tinme exerting m nimal antagonistic
ef fects at waueompi7oi d receptors, when the opioi d agoni st PRRASHASIE i's

adm ni stered in reconmended therapeutl c doses, such that the agoni st
actions of the opioid agonist analgesic wll far outwei gh any ant agoni sm by

nal mef ene atp.satedistiipoRbPi Kbr idGARL Rhnylif mayaRsstines apotents of the
structural conposition conprising nal mefene and opi 0i g nlag alaal gesic
nEwith &0 weu

are | S adnierphins Ebere@mtbgﬁffﬁp&wﬁﬁséﬁ@g%#alalmeé@eamﬁ%‘ﬁ o begin to
antagoni ze Qf,chl 9&4§gd?ﬁlca9@§ EtEreFGGERLtMyP ad doRiFhib & BHPRRE UGV dTE NI St er ed

opi oi d agoni st analgesic 1n addition to kah‘%a opi oi d receﬁnors such the
human bei ngmakésinofsechdligsinetisne dn fagto RTGa4ims thahivnregtisrd doge efnelneispeéssi ve

amounts eof gai anéfo; H%h%?ﬁlk grrgqﬁeﬁk gaoepofc@%lé Egoﬁmmgsvvméﬂgmﬁepresent

invention i s directed to a or’ optimzing the homeostatic control of
dopanmi ne r ebwiine, fentanyhenadagaus; péntazedineo msthedose.dwpreans)inaisnkephalingl tend to

enhance thedg{agggﬁ%h&sﬁaﬁw;cpgé offo dagik%%d@%ao el ep@lq&mﬁeamgagmi c at

intended th oses ol d agoni st "anal gesi ¢, whi ch at
doses hi ghewhichaachtop®id agbmﬂt!mmﬁsﬁipaﬁxazpmuplom mwmr@lﬁbtmumfctrlaqd)m st anal gesic

will tend to 25 ex und lraJe hurranfrom
Sl t nam i SRR e BT iR, 281 kbt B8, 7 eletholt BBl o0 |

opi oi d agonbiats ma sdcgyrers @uthihgnifmdnlg@reatenﬁﬁns;e&a:&tﬂabmgemcmslyng to a human or
animal an o O.Id agoni s i.c. and an .a nt;.of . nal nef.e or ot her

o e - Ranpi R P m SR S s SRERR S PRt e PRoBRUTRe oo | euch
that relati d@iamlde&gamomﬁmgms af kapprreq@ppctivenarexogdnoedyene and opi oid
agoni st 30 anal eS| c

tiom.
ehhanci ng. anirgaeEre opid ssphHE guSerPlio S P BN B BprPdR it <o
anal gesi c, agodlist elgabetateﬂdprpmreaymrph&f)amélsasaﬁe defdoid aﬂagonNDM qa&sfian WO 00/ 01377
PCT/(JS /15190 th ort| ed nal nef ene and. o ni st .anal gesic
i ot ¢ e peltnaad). Mo RRGey Dot BRErRR sTeE AR R T
posi t | ve or pzdﬁaﬂa:r@bioﬁi xeéeiafw teSpeeifallgt hﬂenczml aﬁin&ns%@%ﬁlﬁ tha 8h@ass Qnit and
t herefore di,ssuade, a ulgag% $ from sel‘il Qgp L e |n reater than
the int endeﬁosF%é‘r‘%l‘H&?Pﬁ piqh a&?ﬁﬁskﬁsdlvéﬁﬁﬁ? pses 8i V€pecific
propor t i onsedial €6l wheRbibRED @it 6f rdinggens) shusamhgﬁﬁsm 8% hle depend
upon t he potenc )f the 8 rticular .o igiﬂ a FI st anal esjc, and
har mmcok nexcreiebomeiel stoudaet Beviil B SRR o g PURREIRIETIR di ot ri buti on,
el : mb n FIQO ONSgpeaRing fither tolthedQguaness find invd@Blusi@¢ hathrd 8f the thvaiioh clainvedsn
solubilitie

hi.ndi n hysi ol qgi roteins and so forth. In |light of
t he present §i7?r\}te‘ﬁftf‘t8%m gﬁﬁ é ng‘ %?j tpﬁéheef'f“lwﬁt opigiaskeiY B9ror t hese 10
par anmet er s. trédiing amnepiaid ahawméadﬂpaetammsﬁ by dhé sKilRGiif the bl e aﬁc&ﬁd o of opioid
?_gom st analt(t:]emsﬂtfsntla%e ?oas!tgg L ose o? Qn%glonigtt a?gctaglgrx?xaigf tlimg)z(agprggtt R/e ig762 1 to 990:

invention work. The '583 invention emphatically rejects the notions that all opioid

25  antagonists are alike, and that it is obvious as to the optimum antagonist and dose of
antagonist to treat opioid addiction. Further, that buprenorphine, a relatively weak-
activating mu-agonist and a kappa-preferring antagonist, and the mixed opioid agonist-
antagonist pentazocine, are listed in '876 as analogous compounds to "morphine,
codeine, fentanyl analogous ... methadone, enkephalins, dynorphins and similarly

30  acting opioid alkaloids and opioid peptides" as relating to nalmefene, is further proof

that Crain et al. do not have an appreciation for the utility of nalmefene's unique



hj ects and Advant ages of the Present Invention 15 Accordi ngl2/ B@Mes t he
obj ects and advant ages of conbi ning nal nefene in a conmon car T(y ium
wi th an opioid agoni st analgesic to forma structural conposition for

adm nistration to a human being described in the present invention, sone
obj ect s andwedvertages of the present invention are: (a)PGHUSHAMIA ster

opi oi d agoni st anal gesic nedications in a snmaller 20 anmount effective to
produce the desired effects of the opioid anal gesic nedication; and, (b)

The af or erfen&xh&lﬂ@@laaﬁ&éteﬂsttcs %ﬂd gﬁéé/ﬁﬂh@%de@e tHaBHhe BreSonPRRGItSE isT esour ces i n
t he manuf acture of opi i nmedi cations; and (c) The aforenentioned

obj ect and aléﬂmmb}fg}é’” §76 r[%dlfe'é@mt“hb“elséﬂ'é 8t '8fli ch tol erance to opi oi d
agoni st anal gesic occurs, which results in a reduced risk for 25 the
devel opnment of chem cal dependency and addiction; and (d) To put an
effective "ceiling" offpiremeynsimportaticecthe dmedgmssfnaimder@an |86gaff=hat is
i kel y 0 Deosehin R4EW SkfAEH: déodn BIRANDE hitar o bel FALARSENR! do N ON
amount s of the conposition contal ning Stene an opl ol d agoni st
anal gesi c, tinachxpinihegonist analgasié esnetludamsmtmvem@d Whereforst, the present exer t

negative eff i tors in
relation to ‘?ﬁé‘%ﬁgﬁ}é ":eég%‘ﬁé;r%’ﬁgﬁ% ’ %h%%@ r%"tg& 8&‘%‘79‘@%‘%599/ 15190
admi ni ster edprcqnnnnzbnagmppsdciahkyaiﬁsgmbm hmnaadnbhtiiliyhlytabum@@mm@hhg or

bl ocki ng kap r enent t and advant age
"d" greatly %‘alr%e? ﬁm%glsepr? s'édl l?t? YBE?' av%*us thg%ppgs'% fgﬁst anal gesi cs,
which results in a reduced risk for the 5 devel opment of chem cal
dependency and addi ctign;. an fi. To, with si n Qsitiop.containing
borh nal mef ene and op OO0k s haykdprBinp el pRbetiiots REGHTReesp g

af or ement i on@ehbidatie tvith aslokonel VHOWAGE 2s 588" cléddly shalvs, Adlmafeiddind halokone

adm ni st ered_sinagl 03| ti h reasonably lim dm nistration
of very I|ar & 8‘6‘%‘8@0%‘?’ %?Q?uﬂé)aa‘g%icg’ © Hﬁgfeﬁ%‘gfre'z’(té?g ‘Y?Blﬁilsndt {’130 VB ur if the
1g concentr abioﬁélslﬁlﬂedl‘iﬁthmfteh@w bechiise nalbxuge gamémﬁdlytbeafbdMeﬂ ﬁgh than in

t he pres i nvention rs o ni,tude); an roduce in an
easy corrgsgsﬁml% a%"d“séﬁdm‘/ g%"f‘useﬂg{‘ﬁa’&? F eIl ecepior Sdét%ﬂ %“%\E%HP@F

anal gesi ¢, iidculdnitesert thepositve BpibrIGHETE adRtndféiR a0fiRUA dosad @mudught inf t he
conposition gre adm ni st ered, nal mefene shall work in concert with the

opi 0i d 15 ag8hPSEE LITXFWEYi ¢ to produce the desirabl e effects of the opioid
agoni st anal gesi c drug but which at hi gher anmounts of conposition wll

gldlmmn;[ Stjpgtelsgaebl e effect SSB@?&IAI&@OJS}I—{E ?ﬁk;%%ﬁo%?npom tion for

cont ai ni ng

20
The present invention is directed to methods for magnifying the positive

effects of opioid agonist analgesic drugs by effectively antagonizing kappa-opioid
receptors to a much greater extent than mu-opioid receptors at recommended
therapeutic doses, such that less opioid agonist will need to be administered for a given

25  positive effect, thus decreasing the tendency for physiological tolerance to the drug, and
hence decreasing the risk of chemical dependency or addiction, while also resulting in
appreciable antagonism of mu-opioid receptors when the opioid agonist analgesic is
administered at above the recommended therapeutic dose so as to dissuade a human
being from self-administering excessive amounts of opioid agonist analgesic. The

30  methods consist of administering to a living human being or animal a prescribed dose

of nalmefene in combination with a prescribed dose of opioid agonist analgesic, the



nal mef ene and an opi oi d agoni st anal gesic, such that rel ease of the two
drugs results in concentrations of nal nefene, relative to t ) o

agoni st anal gesic, that will produce 20 the intended effects as stated in
t he af orenenti oned object and advantage "g"; and, (i) To greatly reduce the
li kel i hood W@ 0033¥al respiratory depression for a human KSR that is
adm ni stered too high a dose of opioid agonist anal gesic, either by m stake
or by intention; and, (j) To decrease the |ikeli h_ood or severi ty of
conistl pat i oambit 3Bnakneferd b’tideffeMivEltbsigiﬁf/ idahthf ﬁCTxﬁdgb/ nélg% llfﬁppagegepmrmwulleagom st

anal gesic. 12 2 7, N O V 2002 WD 00 .013% PCT/ U 15 FI'B\I‘%AI LED

DESCRI PTI ONaCHe e HBpeapng mnmensrfagRpistce %?tegmre?en@ésmf US FARRGR | ses t he
admi ni st r at iposifivdéet® bestfoithidnisBNsRR tHAt Gle AR oAyt rgespisid i n sufficient
doses of nal nefene_to, i) enhance the anal gesic effect of the opioid

agoni st anaPM%:WlHtfmr%‘WHéﬁa&%ﬁfl’aﬁé’é\ﬁ{q“’(’fwd@‘s@éd ‘BF'°B‘ﬁIddF‘§fPQ&d‘ﬁi st

anal gesi ¢ etdmhleNfRatiRre@tWpsesPosi tive effects such as relief of pain and
euphoria, but which are not in excess of a recommended therapeutic dose of
anal gesic, and ii) produce undesirable effects at |arger doses of opioid
agoni st _anal gesi ¢ whitg paséh indeibf 888 pRlidkd et BEANBRAREROA Byt | ¢ dose.
10 One enbodi ment of the present 1nvention is a nmethod whereby nal nefene
and opi oi d agherapsuticaked ef epiois agenistadaliesicin eomlingipn mithapemowntpH a hunan

bei ng, usin ! e i i . i | e effects,
and dsi ng cyuiRiche SRSk o BaEAR Rickite BRI iy ML ERIEE0: O

undesi r dBl e whil¢ atdhessamigitimegxérting miniral agegahistipeffectseat olu-apiyd meeptyss, abl e net hod,
such as, fo £, . ] . k.S j tical, and
the pr of er r SHELAEBH B ik Ab RUERMIAREICR Lk lled GRS BEBE 1 O 20
opi oi d agonkush tizat tegesriist actiods afahe dpioid agraisharialgesie wil fa’rwtunigmrnys of each
drug, such i1ion i 1N leld .a 20

prescri bed gm ORY%?B r{gﬁﬁe}fﬁﬁgfsgxfderéﬁ g@l‘)lgﬁ%ﬁ%’%h?f}%‘g{f{%g %rg%%'(tzs,()fglﬁ anount of
nal mef ene | lstnmd;rilmbmpmt'md cemmﬁsfixtgfmtmef?rbe aad ppibiémg(pﬁgnam&gediga\ﬁ_ 01;] o!co:c oi d I
agoni st ,anal gesi an unt nef.ene i s.admni.ster ich effectively
bl ocks klgppg- lﬁ)lllsoefeg ’ erné’cé};'fa@?%fgrﬁ&ﬁﬁ%ﬁ agﬁmﬁggre Sﬂ? n catnfw?rflff %t mu- opi oi d
re_ce_p'éI ors, hlmfk m'u)olpiuid BCEpass ﬂrmnﬂmefm?mfslylradmmnmf ediepdo iﬂla_gcrn_a‘aqn?mlg'egc (ngs\%s]_ 01;1
opi oi d agoni st..anal gesi c, .an_anpun nal nef.ene .i.§.adm ni.stere ic
appr eci ably hiedRE S oniSl PR e By ERE B pE RE T on ot he
exogenous| y sdfiadministedngaiclopicessive amounitsdf said airgesalcompbsitionpt | mal anount of
nahnef ene to acconplish the objectives of the present invention wll
depend, in part, upon which opioid agonist analgesic is co 30 adni nistered
wi t h nal2fref ene, as dilf fienmary, thippeseait mgamios is diveaedyoimahdddore di fferent 13

2.7 NV Zoogpt}%?z{r)l(g) kh%:'h%r?nZostatic control of dopamine release in the central nervous system

(CNS) which will tend to enhance the analgesic effect of a selected opioid agonist
analgesic at intended therapeutic doses of said opioid agonist analgesic, and which at
doses higher than the intended therapeutic dose of opioid agonist analgesic will tend to

25  exert undesirable effects so as to dissuade a human from self-administering greater than
the intended therapeutic dose of said opioid agonist analgesic. The method comprises
administering to a human or animal an opioid agonist analgesic and an amount of
nalmefene or other similar kappa-preferring opioid antagonist in definite proportions,
such that relatively lesser amounts of the proportioned nalmefene and opioid agonist

30  analgesic will tend to optimize CNS dopamine levels thus enhancing analgesic and

other desirable effects of the opioid agonist analgesic, and relatively greater amounts of

10



PCT/ US99/ 15190 potencies and different affinities for bindi n% 7vgt@’i ﬁ@
opioid receptors at a given nmass unit dose of opioid agonist, h
mlligrams, mcrograns or nanograns. ldeally, the preferred enbodi ment of
the invention matches an opioid agoni st anal gesic to nal mefene which has a
simlar phaveed¥Xnetic properties, such as elim nation RATYSYISR  as

nal nef ene, so that the concentrations of each drug remain in proper
proportion relative to one another over tine, and so one drug does not

accunul at e @eqfrogortitRed RalMefeicRmd dpioRMdgBRlbt ahdlgedictviTR tdidR@prodiidegn t 0 an ef f ect
detrinmental to the scope of the present invention. Wer the opi oi d agoni st

half life i@ @ﬁrﬁ’?‘ﬁp@é’fﬁpw dPBa‘EFW thus imiting pesitiver Aesirable effectsiqfthe 1 o ease

for mul ati on ogsidipbM&anslpéift, &RANhEEFoleMGREARL L AluBSh driahihal REMGEHPOSI ti on such
that the pharmacoki neti €s of the two dr ugs becone nore conpatible. Exanple
1 15 A r ecosfminitasing geeptantben the intraded therappstipfese af opioid agamist analggsikg nor phi ne,
pr ef er ablsy r ol Rarenteral ly
N h 0. 000287 80 6O RE o] PR, Rimethy Ay Spiok AL WAL R

pref erabl y iupon thepdtencsobthe na’tmréar@m@ldagdmscmalmﬁca@ld nhemacpkleeft@r ably 0.0007

ng/ kg nal ne ﬁﬁ%"é 10.5 ny
mor phi ne sufpfdﬁe”?g‘reéig‘ﬁ?m steEEec? parsrgﬁ(t?lgpgﬁoe’, a| %ar%lfag\%\?r. ’.62?109 mg, or 49
m crogranms belf}ivesnelimindtion balljivesomhibdities) bindingdm plesialogicpl pbleims swvksol  amount  of
gg'r t”f;lelni E%%E g&o of}(’jM }»&é&‘ﬁ.ﬁ’:ﬁﬁ%ﬁ% sﬁ.ﬂé’a"’m}g%ﬁ caX‘@AmrPeFlLa?Cﬂgﬁ tg@éec'oﬁglsts Cent
with thdOpr @mbtetsnhegmemmomvﬂdmmnasntnnmbqsrsethe edtib of efibidagomdt mu- opi oi d 25
receptors in_ relati dose o ., Thus, taking into
account the%ﬁ‘%e&%%“ﬁj?‘ﬂo% @ﬁégan%?frﬁgﬁmﬁ»gwgtelggq ﬁp’fggg‘rlem opi oi d receptors
as described in 'S83, the present invention teaches that these doses of

nal nef ene and norphine will result in optinal |evels of dopamne in the
brai n or spiObjdcts and Advantages bétied P@sémcinpestidn ve ef fects of norphine. 30
14 z ~ Nov zooz WD 00/01377 PCTNS99/ 15190 ' In a preferred enbodi nent of
t he present invention, norphine sulfate and nal mef ene hydrochl oride are
co-existlént in a comm:aorﬂmglyulsasmemmabinbdtsamaﬁaﬂvqa&g&mfeémbmﬁ;gn1 nistration in
the ratio of1 m%actlve m)r[gdé %t r’;g i ve nal nef ene.

| deal ly, if" eﬂfg‘te‘i"&ﬁ“%‘ﬁﬁ%‘ﬁf R ‘8&%"1“3*‘“9}‘1‘8 289 T‘aﬁ “t‘l‘r‘h‘% %P % he two co 5
admi ni ster edmamtral\cemﬁdsmtgaa mmdhmdumtnmtaaiuﬂﬁﬁibmg dus¢ribad i the pretedbl € vol ume of
appr oxi mat el. lqto 2 ﬁl@itaéi{xf éggcé%}{‘ a 70 k adult human. Assum ng
that 10.5 mﬂx’ﬁ% oinvsé’mﬁl? t? gt %\Q’F“ie{}'emYF& ¥€ne are contai ned
within a 1.5 cc |iqui VI arbadmﬁnsﬁrbpwiarag@@dtﬁna@géﬁﬁbmaicat@ghﬁa/unfaﬂert he 10

' ecomr}ged artngl?nrt% e%ve to proﬁlce the desuec? ef(f:ecfs otf &e op101d angﬁ eslic mvg?caltlgn ra(raxg eive 21 ng

(b)  The aforementioned object and advantage "a" saves expensive
resources in the manufacture of opioid agonist medications£ and

(¢)  The aforementioned object and advantage "a" reduces the rate at
which tolerance to opioid agonist analgesic occurs, which results in a reduced risk for

25  the development of chemical dependency and addiction; and

(d)  Toputan effective "ceiling" on the amount of opioid agonist
medication that is likely to be self-administered by a human being -- at excessively high
amounts of the composition containing both nalmefene and opioid agonist analgesic,
the amount of nalmefene administered will start to exert negative effects by

30 antagonizing or blocking mu-opioid receptors in relation to the exogenously
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nor phi ne, and 98 ug nal nefene, or approximately 0.1 ng nal nefene. This
anount of nal nefene woul d serve a protective effect to greatly decrease the
l'i kel i hood that said human would succumb to a norphine overdZ)g 0V06h as
life-threatening respiratory depression. Sonme investigators believe that
respi rat or ywalegmasdsi on i s regul ated by 15 kappa- opi oi d rREFESWEY0in a part
of the brain not necessarily correlating with honeostasis of dopamine in

t he nucl eus accunbens, the ventral tegnmental area or the spinal cord. This
amount of Madpinisteeedapibidalonief makeddiniabditbet aftagaimig@blogkivgRappar at i o of

nmor phi ne to nalrre e of approximately 214 to 1 on a unit mass basis. 20 If
a human sel fec&)} 'rﬂ“gtered 10 times the recommended therapeutic dose of

nor phi ne, or 105 gy r(WIOhim@afoiehﬁntidﬂwdstﬁéc@m@abmﬁgedd'igaedtlhihmxteﬂﬁnpl e woul d
result in approxinate nal mef ene bein mn s dose of

t d. . Thi
nal mef ene t EAGLLH EP‘%‘i’“gjﬁqupgﬁﬁiﬁg"?‘SEWil%‘ W“Plhrets‘ﬂ?ﬁ ‘%ﬁ%@%@ﬁ@* fpr Qﬁm ni st ered

nmor phi nes SHGJ&I&pHﬁhtJf@ﬁenﬂbh‘lﬁé}iei?déﬂc;b&ﬂfhhﬂﬂ%neﬁrfdeﬁ of nal mef ene woul d tend
to conpete significantly with 25 t'he nu-opi oi d activating effect of

mor phine, resulting i sof® withysinanconpositien epaipiningioth naimefenegndt t he opi oi d
agoni st ana'oﬁ%ﬁi'a%omﬁ%ﬁéﬁ sl @l in Both @ e attfertcRidned boj@aL ahdra@b es | N addition
to being hlg rotective against |if hreatenin over dose, the
human woul d 4"@#1@ 4"(?“ praouissf g é’éthT‘?dcﬂﬂﬁgépqumyOﬂ@ftW re@sqeahlve'apmﬁlfcont ai ni ng
mor phi ne _andaAldFRIdNE vird 1o 8l BpiblRs 5&:%%@&&@%%1%@{%& if tROTE
investigators I eve respi ato epression I's regulated by nu-2
opi oi d r8cepensenjratiamof nannefenejwl@@mglemmn@nwvlemﬁmg@mmsmo I f a high
enough dose; e preparation is adm ni stered,
concentrati orﬁje‘giom%gl ene g@mnge%gdgept ors may becone high enough so as to
appreci ably conpete \Ag)t h &ogdoderonsi gaspcambnexedltoelﬂmimmmqﬁhnahnefbltws

o di ssuade et an s S Rinir fSwly Fl s hen Reodpitied b Ariobi® o Vs o
repeating t hé&ecquﬁsnaﬂea&m&mﬂtmd naltkfend ahhlulwerk iffconvett evith tHE@pieaht any!| | S
appr ox! 18! Chycnt Rl doER ASABOREeifile TRERDIE By Fodilld oS, BES1 1 -0

adni ni st er ediyt Wlameahggherrmpumwntbmmobeoxs\hﬂjrehat urwetuah@ e&scts;@nrpar ed to
(Tc)):\gglng% lﬂgr _ﬁ;ﬂrgf ém ar e co egéllc {glg&tmotnifor ad%r"fl { ‘“&9 @‘B“‘“gg‘ﬁggff Ble(ra f or
par ent er al aaimefenséndaniopioid Qomsttanaigesic &fsh ChaOﬁIb5semj ttho dmgs estlany| to

0, 0007, 5otk ARG IR By Bl bl oS GERRL LA 0T | © 20 1
redi st ri2But khenintenmidd eﬂfecmanamtedlinthHmfomnuonbéclgetsmdmhxaﬁyl“g? ando rel at ively

short-acting as conp ed nef e rat.i ons. of
conposition with thi 3 r at :i'%gtg? )%rgg.chﬁvlhkf@ é\?ﬂ@?’g%ées% Or?'g%pu?sfm? n

accunul at i oforafhumath orsimed thatis aiministeral tadhifkeatesa pf opisidaponidh ataldesioit anyl may
becone i nef Di.okd receptors at a concentration of fentanyl
that is not fﬂﬁ%ﬂ’%% %E(?g%yt t“{no tcur. Therefore, a |lower dose in the
range of nal nmefene CQ’)SI s'll‘edécreasetdie likelihoddror edvierisyrof eonstightibgine npl oyed.

Fent anyl2 0.00l 5 [E% &é‘ﬁ nal, rref ne 0,.00025 rrzﬂl kg adm ni stered 25 toget her
gi ves a2Pat PSOBHIF A A mistition s r‘?BPB‘HEl%?m?Lth‘“ &% 5 on a unit nass basis.
To a 70 kg young adult human being, 0.105 ng fentanyl (105 ug fentanyl) is
coadm nistered with 0.0175 ng nal mefene ( 17.5 ug nal mefene). 105 ug
fentanyl is a therapeutic dose to treat pain for a young adult human. 17.5
ug nal nefene woul d tend to have appreci abl e bl ocking effects at
kappa- opi oi d receptors, because nal nefene is a kappa

—de=
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30 preferring opioid antagoni st. However, at nu-opioid receptors, this
anount of nal nefene would not tend to conpete effectively w tlgﬂeﬂﬂp@ﬁﬁousl y
produced beta 16 ~~~pV1001 WO 001 01377 PCT/ US99/ 15190 endor gHi

woul d al so tend to be relatively inconsequential in conpeting with this
amount of exeuMsts|y administered fentanyl at nu-receptRGTUSIH  t he
overal |l expected effect would be an enhancenent of the positive effects of
fentanyl. If a human tried to self adm nister, by way of exanple only, the
stated ther apeutpETAPSEDIDESORIPPIONGH ’l‘fI-IﬂE'PNESENTﬂﬂNWfEi*IfFI(DN eparation
every one hour, yielding doses of fentanyl (alone, i.e. with no nal mefene)
that cumul ati veI y coul d produce life-threatening respl ratory depression in
a 70 kg adult human not tolerant to opioid agonist anal gesics, or doses
that mght be self adp Bfe%nernesimtaxcﬁnﬁrgkﬁh@mmlﬂxrstrmaﬂ ot falinelefy Wit human to
attain euphoria on a frequent basis, the follow ng woul d occur. Nal nefene,
by virtue ofnppigidggest praleesic] iy Sllfﬁﬁgléldoﬁfﬁ a%rwan?fmefw i) enbancedhitger el i mi nati on
hal f |if MaTolNTol ptors as
ot et oL SHLe BE bR Bor e B e BBph o ior o7
relative toopieidtagenjst analgsicteffedtive toeprodvat pasitie aifeqtit sugh axomliefof paimtngef ene woul d

be present th the
exogenousl ygﬁanﬁlH%:BE%@l%d&?goﬁ?%% sstO?ag:eE rﬁ‘h&[y @hh%ﬁaﬁudt%gﬁ%@gﬁ{ﬁ?%%l ng effect
of nal nmef enetld/wjmr@ﬂuceaundesmbleoffpmmlagegdosfes ofzpidid agenishanalgesierwhiob arei d
activating effec dm ni stered opi oid agoni st anal gesic,

fentanyl . Tfﬂe&cesﬁ tgeéecfrp Od?%“% %‘ﬁ ??‘f’g a nortal respiratory depression,

woul d dil8suade a human from sel f adm nistering this anount of the fent anyl
preparation so 20 freguently. Alterna when t s with such

di fferent phar macoki %FFE‘%‘%BF?‘P@ °3¥°83“XB‘H§1‘W86“1'H°‘5§%W% ¥eh aration, such as
f ent anyl andalmafenezimlmpgold éfgemsmmgesmraadmxmgtetéd by titraétiog.to ﬁhmhart;eing, can be

prepared by _encasin cle S.8,2 ] CrQoc | e, or covering it
O e btk Perd e g it RbkpoiyeSfor Aidbie Sl HRGRBE bt ke, oo
that its rehebheeipatiancing of pdin as endpoint foi undesitable affei:tangehmasfelrdgs om a

mbi h the ph k
o of i 16151 ERECT b8 PaRe Betgeen sy oF HAPHE! Gna FRO SREBA Phe pr esent

invention, one skilled in the art could readily prepare such a preparation.
30 17 2 7 NOv 2002 WO 001 01 [ US99/,15190 Anot.her _alternative is to
fornulate a transderr@a’?’oraé’ﬁcv‘?zﬁng e gmpo ‘ﬁ‘&?’gﬁi‘?’a"ﬁé“%rﬁ %on the skin
of a hunman, covipastiion cothpising abaplbldfagmlaraydlgeamdneda:hﬂmaﬁmaalnmfelﬂé Glh)Oftl ons

ConeL ST B SR R TOSA BB g 211 2

si gni fi @ant prescribed amount of administered opioid agonist analgesic, an amount of nalmefene is

administered such that, i) at therapeutic doses of opioid agonist analgesic, an amount of

nalmefene is administered which effectively blocks kappa-opioid receptors but which

has minimal activity at mu-opioid receptors, and ii) at doses in excess of recommended

therapeutic doses of opioid agonist analgesic, an amount of nalmefene is administered
25  which appreciably blocks by competition mu-opioid receptors in relation to the

exogenously administered opioid agonist analgesic.
The optimal amount of nalmefene to accomplish the objectives of the

present invention will depend, in part, upon which opioid agonist analgesic is co-

30  administered with nalmefene, as different opioid agonist analgesics have different
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5 problemexists with this product in that drug addicts are know to boil
the patch in a solvent solution and then distill the soluti op7thrqum2ai n a
fentanyl preparation which can be readily abused by injecting it
intravenously into a human. One preferred enbodi nent of the present

i nvention iWOOVMBHg a skin patch would be to fornulate a“fi”é‘t’%?f'woth t Wo
drug delivery rates. Fentanyl could be delivered faster by being 10
contained in an adhesive nmatrix that mght be delivered by diffusion al ong
a concent r atgoeecigs édidefférent @itieaforbinding varivub dpibid rebeptorseat £giveromasss| ow y by

using a partiall ermeabl e menprane.that Limts the transfer of nal mefene
across the rHOHHSPSEFE oPipit AZORIReSUCR As mYRgrans, miGHagras U NANIBFANS: ot ai ned wi t hi n
two different conmpartnents within the patch -- fentanyl in the adhesive

matri x, and nalnefene in a 15 reservoir which is s,epara&led fromthe
fentanyl by a parti al 192llyethgprsbired sphestimen of g nventiop magrhes ARG ¢ | i n

l'ight of 4 he prigseflkesicty @iltdefelle WRih Ris@RBAiGr BhdMBhcokineltChrbpeiies aaaa! | shi ng
the sane goal. The partially perneabl e nenbrane may be tenperature

oo i : .,y
sensi tive sclintieation palfiivs avrsimefencasodiat theicancspraations dgachadfpeiemeinid, or rnmde
to degrade ypan, SXPARLN fldife HUnk Mdthe Me¥ BRE Smd s8lordelrdy WRYnot! I the skin
patch containing fentanyl and 20 nal nefene were washed or boiled in a
sol vent, t hecermwiasé eves tite to aigrioaterreisenichan thérothéralnige tptaneffect detrimentalde t
rel easing n i . i qnif i t . Y it
xogenous] y Lot & ATbrERRIRIibE WhADE bEBR aEhid APRL s Hbifiee
mu- r eceptlor differert Srommalneferenaltime reftiassfomuidation of ¢ithendrug canrbe insprparatedg t hi s act

in the futur, T i L Ci A f d be easily
prevent ed, \Rﬁﬁoltheema&p P #éédssglﬁ%th?ﬁq ﬁé&?ﬁ’t‘a&%"f‘%ﬁggﬁ or oa %F%%fﬁ'?ﬁ%l mef ene skin
patch that icompatiiid.y ef fective in producing desirable effects and pain
relief. Exanple Three 30 Methadone is a relatively long-acting, orally
adm ni stered opioid agoni st anal gesic, which is quite often used as a
substitute for heroin in the treat nExample 118 2 7 NOV 200z WO 001 01377
PCT/ US99/ 15190 humans addicted to heroin, One significant problemwth

nmet hadong, however, is its high potential for illicit abuse. So high is
this potential, that in the United States, nethadone is typically

di stributed only in sjesomneddadehdapeaivalost cfmenpland, eg. Gifeog/bg |y | i censed by
stat e agenci f al Dr f or nt _Agency. .An i ment of

t he present |$W@ﬁ%ip%?§%béf f\}g‘t{sle }grql 8%%9'5@39?1@&%2530? %ﬁgmgﬁ’eﬁlpg{eg{%é@? hadone in
such a way asitht®OGORS tpd.04HS nelligtamspert Kilograsmu(mig/kghedimeferes prdferadlyi is theeeded - -

this will slowd t.he .process, by whi ch econefolerant to
net hadone' s fglf"? %‘g‘%@f’ef%{ﬁ&’r}?ﬁ*’cﬁefﬁd& ’\éorﬁ ppﬁq;ﬁ%?ﬂ%g@%ﬁi’m%ﬁrgn Flﬁ{ Lused will
resul t 20 unphepsiaht70 &g demaf, for ekanple 00.5algmadrpliiae sulfate fxadministeradhder go
extensive first-pass. . nmetaholismin e. liver. Becau f this,,orally
A st or cerieRE e BB 08The, Sy st i et s g i frs°F

i nt r avenous|pareattrallpi $hissmal]l aadumedfaabneféne adoasstelit Witk tiergrésynt ilb@ntiay, of

nal nef ene or.al,l dmnistered,into the gastrqintestinal ,tra of a human
e b oo Bltlock e Saeb i ks Dplol tedBBts haEReAB® s AfED oq

i nt r avenousl|cpnsisiént Sithehelpuesetsnvemtibincpredhceonoppretidblagfistt stmaspdigesi cs are
known t e prescr.i b? n of ., met hadone,, and i f not

daliquid oral preparati .
proper | Sls)upfi?e?'i°§sé8fe?“r‘?j“é%'thgiﬁj{)gimrﬁd?’ée\fg 1RF- iﬁ?%? e I aceounthsy o get
nore of a " dfinting dffilties of QalteRné Foy dERRAERIA tddeptdrb kedekdrbadlin0§83t ks m suse, a
t herapeuti c dose of npethadone in an ore% preparation, for 20 exanple 100

| )
my, is prepdreEntigreRiRnFacheRghat thesg dogesf pymsfenpandrpqreiies VIl rRYIR nal nef ene
oral |y adm njpaieriels Stidepduiife MR HRh Bl Sl AL, tiivs BRtlandise Mk peieval ent to

effects of morphine.

30

14



approximately 40 ug, or 0.040 ng, of intravenously adm nistered nal rrefene).
The ratio of nethadone to nal nefene on a mass unit basis islz M@é

t hi s met hadone/ nal nef ene preparation. Upon the intended ora ﬂ tration
of this 25 conbination of nethadone and nal nef ene, the nal nefene v~iill
tend to bl owkokeppa receptors, optim zing the homeost at i ECTHEPHHEY of

dopam ne in the central nervous system w thout having an appreciabl e

ef fect on conpetition with endogenous endorphins at nu-opioid receptors,

and having little, IfInaarbfefeﬁédtb%{baaﬁmeﬁdof%{ef;ﬁgsbmhﬁweﬁﬁﬁm%wﬂﬁaewralte net hadone
at nu-receptors. Thus, the intended effect of et éaldone 30w |l be realized

when adnmi ni sandpalmefras hyssochigpide e co-existent i sRIpmALIPEdium SPMPAIPIELY t hi's sane

prepar atl on ﬂ%)/en{epatl Eﬁﬂﬁﬂﬁﬂﬁ)nﬁﬁf%?ﬂlotﬂ?@% ﬂg‘?&'ﬁ% MGPIRE R0 Il abidvepr esent  at
Mui 19 Nov 2002 WD 001 01377 PCT/ US99/ 15190 receptors to substantially

conmpete wit maimﬁer@xbzyel#»bafgudynraamﬁdﬁubem@psbpmumalaﬁg@ﬁmé9 th?\‘éff"g‘@m c,
et hadoney /SamiGed LoiGe BEPNoU bd coiineB WA MG EdeveRIRAFL €d_Jdrug rush, -

and may experience ot eS| ra ects as 'well, and therefore will be
di ssuaded f rapprokiiataly! mﬁ:mnllduemm) fona 7hkg ddwitimman.such as i nj ecting
intravenously a drug 5 preparation intended for oral use. Exanple Four
Sufentanyl is a derivative of fentanyl that on a nass unit basis is 5 to 10
10 tinmes as potent asAﬁsamix@nlydt 10. Gmgaptpweomrpmhedtryd@@l@ a‘ctiwmalnaﬁenp@!teent as

nor phi ne. When. s ng.are co- exi st ent

t uf ent an a e
in a comon § @]%%wi% clg?lgul Vla? tfekérrl'fagrys%% ad r%s%fesgﬁ‘r'vgfl on consistent with
t he present mmﬂnﬂeﬂ'therapeluact daze, ofe h@pﬁxemmumhxywaul@m&(i)e Pgmacti ve
sufentanyl to 000 r;rlg a] gve nal nef. ene. g aladﬁr:i eni.ﬁ{iere(ilm -|;-hl S, on a
mass unit bafg? n?%" RIS FRRIPKIRE Y O rH%Prr%‘Feﬂe‘ A ppr oxi mat el y
1.2to 1. A ﬁayﬂefaalwduhbse&pelptdt@tlmf&ﬁﬁtergfbhtlﬂd)ﬁ:fbam‘thslllfeahcbcalnlydt sdid produce
anal gesi a f a chranic |n sg rorre ?‘g" k 70 K human i s
appr oxi mat el Y51 Wey' s‘f‘ﬁ’@ 1“2)? PR PBR %&tSBW @‘{f BingLespl oré’voul d be
co- adm ni st efepRssidh. @oﬁ@mmmgzterscwr@emat te@;ﬂra‘fdrj‘lhe sluglsseg‘uﬁwciauyyl Thi s

anmount o | mef ene woul d tend ti.mze CNS ani ne as previ ously
descri be{js. PpRyCRifif Face t‘Pfé"’raeQ?&d\%\gﬁg’éad“ ’é“ﬁé‘F“éﬁ@{i gy 6%’3,3‘6'1‘ suf entanyl were

i ntravenous I }ymﬁ:eétisxs&dﬂbmﬁeah 3 nbMe@ abeliEbens, & vfeﬂfal td@ﬁﬁeﬁﬁl&ﬁeaioﬂtlﬁn

i ntentional SUIE ‘ffra r@g 420 of, ?s.}uf nta [PH ?x adm ni stered
along with af tay r?éfl@ meleng, ‘Hﬁ{ﬁ' O8I RY5Ef ene woul d
tend to 25 aumafamrptﬂhdmnemméefaypidainﬁaﬂay2mmu%aahxtmm§1@.usl y

adm ni stered opi oid agoni st anal gesic sufentanyl at nu-2 opioid receptors

and at kappa receptor to prevent nortal respiratory depression due to drug
over dosezo 20 If a human self-administered 10 times the recommended therapeutic

dose of morphine, or 105 mg morphine, the invention embodied in this example would
result in approximately 0.5 mg nalmefene being administered. This dose of nalmefene
tends to significantly compete with the exogenously administered morphine, such that
the mu-opioid blocking effect of nalmefene would tend to compete significantly with
25  the mu-opioid activating effect of morphine, resulting in some negation of the desirable
effects of the opioid agonist analgesic, resulting in a relative lack of pain relief. In
addition to being highly protective against life-threatening drug overdose, the human
would tend to be dissuaded from using 10 times the medium containing morphine and
nalmefene in the ratio described in this example. Some investigators believe that

30 respiratory depression is regulated by mu-2 opioid receptors.
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2 7 NOV 2002 WD 00/ 01377 PCT/ US99/ 15190 Exanple Five 10 ng of parenteral
(subcut aneous) norphine is roughly equival ent in anal gesic eig Eq? 90 ngy
parenteral (subcutaneous) neperidine. Thus, neperidine has 5 S@ (Z mat el y
one ninth the anal gesic effect as the same anount of norphine on a nass
unit basi swoldoeref ore, a recommended therapeutic dose ofCRERWIEI ne, e.g.
approximately 90 ng parenteral neperidine, is co-adm nistered parenterally
with 0.00025 to 0.0015 mlligrans per kilogram (ng/kg) nal mefene,
preferably in the fo erably 0.0013
ng/ kg nal nef ene. For ity lﬁ%h é},@h%gj oggﬁltwﬂ%ﬁleé/gih?rﬁéﬁe &P%a?at{g& gsjrrp | e,

appr oxi mat eaidym@@tewg qmmnatdmménalmchmtmtslteeﬂpm marlmom high gnougk éng wi t h

0. 091 ny, ) raIIy Thi s
smal | anmoun Stg%p m%@gwconsﬁl@s ent &n‘iﬁ?u%ﬁ%&g%m&ﬂlgﬁ%@%ﬁ?%ﬁ

bl ock, at Imaﬂvep:ﬁﬂedzts achys dysplpypia- Gl wulldraéd:ecptaby tend Trdissusdiertes Itose of

nal rrefen onS|sIe e pres vent | | effect
at nu- opslem r?é‘(i:%mf lgg P’f?“f’é’q‘ é&?f’fa on’toﬁf}?'Héep@%nlﬁﬁlpeaggey%aff eﬁ“é%*eﬁ?d| ne, and
even | ess onheﬁxmrerrpetl tive effect relating to the endogenous

bet a- endor phin. Thus, taking into account the binding affinities of

nal nefene for different opioid receptors as described in 'S83, the present
invention teaches that these therapguinple 2loses of nal nef ene and neperi di ne
will result in |evels of dopam ne in tﬁe brain or spinal cord that will not
appreciably result in undesirable 20 effects. In fact, it is theoretically
possi bl e that the dose of nal nefene relative to the dose of neperidi ne may

actual lyotend to avoFehtaiyl i4appreamaily 190 dmeeis Reht Rfmaphifdmdd ghitagoni st
anal geS| c adm n| stered al that i s const |£€t| on. In other words,

meper i di ne WA a%%(mgbwna%ssaﬁ%aw@ﬁrasa@sllea fapedepensting PhnamUhi t h | ess

of a tendenﬁhﬁ@tefé@&‘éﬁar@@ﬂﬁ} teﬂ@fd Hé@horlé?\i\&iﬁgﬁs cdniparkdl td inH&ﬁmE he amount of
meperidine i s adm nj stered intention or mstake, then alnost 1 ng of

nal mef ene wiherefere, ‘&leﬁmf?ntwh@w m@%foml oF awawr&pnmprmw@n#nq argefinitely

prevent mré@éxxﬁﬁmm&ﬁm& nRRhF&M Sﬁblyﬂﬁﬁ&eﬁtmnﬁﬁﬂ%&ﬁ Qg0 gtnd wi Il al so
considerably contri 'bute to dissuading a human from self adm nistering an

equal ahbun?-0Yp "ﬂﬁh@“%f%ﬁ%@WW&HCH@W#EWWIQ%BM@Q%n in the

future. On @npRESiliYPréfIOASH Exaxh;ﬂe ilh'ln&dﬁfgpyoﬂdoﬁ%ﬁlhmls&@t‘?onr ?é imfoeé meper | dine
to 30 nal nefene is approximtely to I. 2002 WO 00/ 01377
PCT/ USQ9/ 1ﬁgnﬁ%wﬁgﬁnhmonﬁeé@lg@aqrtlopyprevm%auﬁﬁfeméw ifossibElynent of the
present i nvaggkiaeihg Jslab,ﬁ;f;atrenfta halnféﬁﬂplr@pest@afsdnm%ﬁﬁﬁs 6% dBfpb&tidn whtS Ui t abl e
for dissuading a human fromself admnistering excessive doses of opi oi d
agoni st ana‘lhijé%tloc(’ff%af\xk‘lolnala?fep? warresiihig agpwmudation eknalmefergrrgladivedp essi on. 5
These fiye fh@h?bubKATtERSyPMEy bé&oxﬂ@1n\é’ﬁ¥ct?v95t‘?xﬁg€ﬂoﬁi?ecbbt8?stat5 he scope of the

present invention, rather, "by exanpl e only, are intended to
under st andaiongentratian afifentany! tbﬁes rmt inltqnfigd for thistie ogsue sBhereforpadawerghisery  showi ng

enmbodi ment &n%eae%g&hameﬁx@wnw@mrm RS irvektlod cBd U§§Hp10}|'etd is to be

under st ood t hat ese stated enbodinents 10 are nerely 1llustrative of
various aspects of the present invention. It is further

Fentanyl 0.0015 mg/kg and nalmefene 0.00025 mg/kg administered

25  together gives a ratio of fentanyl to nalmefene of 15 to 2.5 on a unit mass basis. To a

70 kg young adult human being, 0.105 mg fentanyl (105 ug fentanyl) is coadministered

with 0.0175 mg nalmefene (17.5 ug nalmefene). 105 ug fentanyl is a therapeutic dose

to treat pain for a young adult human. 17.5 ug nalmefene would tend to have

appreciable blocking effects at kappa-opioid receptors, because nalmefene is a kappa-
30  preferring opioid antagonist. However, at mu-opioid receptors, this amount of

nalmefene would not tend to compete effectively with endogenously produced beta-
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understood that nodifications and other preparations may be devi sed w t hout
departing fromthe spirit and scope of the present invention. .Eﬂw ?_\mstance,
nal mef ene and opi oi d agoni st anal gesics for use in the 15 préls I nvention
may be in the formof free bases or pharnacologically acceptable salts

t her eof . Exw@pl@dr7of suitable acids for salt formation, REFUREYSEY exanpl e
only, include but are not limted to hydrochloric acid, glucuronic acid,
citric acid and so forth. 20 The opi oid agoni st anal gesi ¢ and nal nef ene may
be adm ni st ehduilpHin aAd Woll Bls@tenditvi bratlatbielyeingonsdquéntialvin compdiiag svitb tish as, but

not limted to, intranuscul ar,.intravenpus, nasal ral, sublingual or
transdennal 2MEHHS ‘é".og?"—”é’f’sqi’ P‘ﬁﬂgﬁ'ﬁeﬁ{ maﬁ‘?’@‘ﬁ ‘5‘??%’%’&' 13’:"@/ B okRUwn per neat i on
enhancers 2%xsddiell affdcy woglaBathn &hanceintrkt op e @bsifivegffects effemanyy be used.

A . partially perneable barrier nay separate the nal nefene and opi oi d agoni st
anal gesic to control the release of the |longer acting conponent to better
mat ch the physi ol 0gi qah ndfdn t9&Sto QEIf-ABhiARTE B wak blexbMPRONBT the B@tepi oi d

agoni st anal gesic. 30 Wen the opioid a&&nl st analgesic is significantly
shor t er - act ithfgpprwticdlarecafithsrrombingd fratameimalmrelene preperylidle Ve Opakel in a

sust ai ned « ShERRAIRAIYAkRATOR, 122t DaRRKALATA BETIRADLAR 90 Known

met hods, whi'ch 1™ [ight o e present invention, wo e apparent to one
skilled in pmdueglife-thr¢akenitgsespiratpryigprassioariea A ks adulihymarpotitelerggti® | i fe span

than the opi.gi i | gasd i £ RANE ]
(levo-al pha-og%gtagggngtaﬁig%%{&?,ogtg ﬁggﬁgtﬁﬁn%?%ﬁtgaﬁgﬁgte%@gkar e a?tnorg(ﬂl}:h a
sust ai nd@ r édleranduman imatidn cuphotih osyFequenidusis, shefallavifipwoyld canhi ch may be

appl i cabl e i IS i 4 S j |.ea r ration used for
dot r omot hor aiagted by R dfintaify iRk AR hPL TR e R 1Y |

kappa- pr ef ehelf-ife, oy géatkr nfipdp fastaging bgud iisomboidesseiers aseuhparedss st ent with

t he. present g f)Wo@ﬁ acc%?hula{ezanz ir{gregse\{tszcg?c%mﬁﬁiogl’éﬂt% (t]olfen rg‘?ﬁcrﬂ%jat()f S
adm ni steri ng oprord agoni st anal gesics to hunmans and ani mal's conpri si ng:
admi ni st er i egenqatly emagrdnations ofl nadmefohe would pe prestntey oniapioidikady@sioc; and
adm ni st.Qri et I i ff1el i nhi:bi i nding of the
opi oi d algonig%f’{.ﬁ%%ln |°§'§§?‘%:Q5@ﬁgg%g'?‘%‘ﬁlf’%f“&’“?sé%g‘}pfte%‘r g l’vﬂuélhth%tﬁﬁpeyﬂg‘i ni mal

ant agoni sm opiotddockipg effedt ofurdrh eferssi woudt tenditoapimpetelsipfiegptlp mith te.maFhe net hod

of claim1l, rei.n,. i r har act eri.zed .j t he nal nef ene
i's adnini st e%@ vt ?ﬁﬁﬁ%‘hﬁ?%@sﬁgé@g‘ﬁﬁﬂgﬁ |°§.‘°{S‘| “gg éstqﬁ%‘lg“gu}%g of the
opi oi d agonifetangh dhipemiaddition wprevpntvige metbpsprapnadepcbssers wolildt he agoni st

di t td . 3....dhe .nmeth i I i t
and (b) " ar c SeiHEh AEH I MRS mter e B Ena® sbbe Sl risraliEL® o ern t he
opi oi d 2fonifistueattyl gesi ¢ and t he

Alternatively, when two drugs with such different pharmacokinetic
profiles are combined in one preparation, such as fentanyl and nalmefene, the shorting
acting drug, e.g. fentanyl, can be prepared by encasing the drug particles as a

25  microcapsule or covering it with a material, such as cellulose, lactic acid polymers or
the like, so that its release into systemic circulation following release from a
combination matrix will be delayed to more match the pharmacokinetic profile of the
longer-acting drug, e.g. nalmefene. In light of the present invention, one skilled in the
art could readily prepare such a preparation.

30
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nal mef ene are adm nistered via a transdermal patch. 5. A nethod for
provi di ng honeostasi s of dopam ne |evels in humans or ani nal ki ng
opi oi d agoni st anal gesics, conprising: v 1 ~1~~ 5H~ ' 252§dwm7t ering a
t herapeuti c dose of an opioid anal gesic agoni st and an anount of nal mefene
t o enhancewdwoeff ects of dopam ne-increasing opioid re®EPUSYHYSRAd reduce
the effects of dopam ne-decreasing opioid receptors. 6. The nethod of claim
5, wherein the step of adm nistering is further characterized in that the
nal mef ene ant agoni zegnbiié atieRaive iC daETuRRsS] tRGis@phaliddliverf Sgfed 6rd 0 a

substantially greater extent than the dopam ne-ingreasjing opi oid receptors.
1 7. The mepdddo bs wermdn theskingf@human, which fapiaigs h@gfw&n&lﬁg ﬁg}g'ef%i d

receptors apngréprfont MnfiseAGRMBE Sre@RtnidABor ONRIY ARtsIL He PRSI 40 OPi 0i d
receptors are kappa-opioid receptors. 8. The method of claim®6, wherein the

amount of t Wnsdramplgrepawtionter feantanyly e Dirsgpsica pashaHoveer. dsigaificarst t he opi oi d
agoni st an | t G of claimb5,
wher ei n ?h:ﬁgﬁﬁqﬁﬁrgﬁéﬁgﬁﬁl@%ﬁ%&c& E@Bﬁgﬁ}réea? @ﬁggéggﬂgé%g%}ﬁg%gﬁgf;eut i c dosage
of the opi osolventsohition argithéngdistillshe sedption eabobtain pfeptanylereparatien whielueanc ef f ect .

nai mof ene. areesiieER) 8 Rire it A ch R Ulp A PO B 00° 7\ 50 2005 26

11. A net hoemtmilinxandfithspresentrigvenporindoleigg askin patclawvgdd be ® founutaty@ns and
ani mal s conpri,si.ng. m ni st egin [ i an opioid
agoni st ana aé%’s‘?"@?twe fgﬁ}gé‘a Frljﬁ'eﬂ 8 |f: ?ﬁ‘é*‘%é{ﬁ‘i?éggbﬁ?’gg‘?%ﬁdgasgeg§°§8?‘ ];6? preferring

opi oi d #ht agmtiret in an adhesive matrix that might be delivered by diffusion along a

concentration gradient. The nalmefene could be delivered more slowly by using a
partially permeable membrane that limits the transfer of nalmefene across the
membrane. Thus the fentanyl and nalmefene are contained within two different
compartments within the patch -- fentanyl in the adhesive matrix, and naimefene in a

15 reservoir which is separated from the fentanyl by a partially permeable membrane. One
skilled in the art, in light of the present invention may prepare other structures
accomplishing the same goal. The partially permeable membrane may be temperature
sensitive so that it degrades at a certain specified temperature, or made to degrade upon
exposure to certain solvents. In this way, if the skin patch containing fentanyl and

20  nalmefene were washed or boiled in a solvent, the nalmefene would be mixed with the
fentanyl, in effect releasing nalmefene in amounts to significantly compete with the
exogenously administered opioid agonist analgesic, fentanyl, at mu-receptors. This
would tend to dissuade the human from repeating this act in the future. Thus, illicit
abuse of transdermal fentanyl could be easily prevented, while at the same time

25  allowing for a fentanyl/nalmefene skin patch that is highly effective in producing

desirable effects and pain relief.

Example Three

30 Methadone is a relatively long-acting, orally administered opioid agonist

analgesic, which is quite often used as a substitute for heroin in the treatment of

18



in an anount sufficient to inhibit binding of the opioid agonist anal gesic
at kappa-opioid receptors with only m nimal antagoni sm of the a’wd@bzg

anal gesic at mu-opioid receptors, while substantially bl ocki na of
the opioid anal gesic at nmu-receptors at doses of the agoni st exceedi ng

t her apeut i welo®®37712. The met hod of claim 11, wherein stREFESPES19%nd (b) are
performed simultaneously. 13. The net hod of clal m 11, wherein step (b) is
further characterized in that the opioid antagoni st is nal nefene. 14. The
met hod of Clmhlmlsla'ddlcwﬁwmrﬁntb?e siglilﬁldadtblﬁ@ﬂﬁhaﬁthmt&iagtﬁﬁj lowend, isite nal mef ene
are adm ni stered in tion o out 1 990: 1 on a mass
unit basis. 1®P°ﬁ°|‘l%alz?§t‘ﬁ ﬂa?}fsec$‘a$‘ﬁh“f %W‘é‘zwaﬁﬂ‘ﬂ?e teéﬁ@tﬁ’f t he opi oi d

agoni st analgesiienea e pic &Rh&lt&i AGHG el niethaddhFidibedsaia dpaatallp
ti me-rel ease fornul agllpoﬁwy @HN géf 27 16. Thembrret hod %f cl a| m 12,

wher ei n t he lisgnsed &y %ﬁ%#ﬂ%flesaﬂﬁlﬂlﬂgfefﬁ%ﬂm Efercgmanbigensi Apempedimept

adm ni st er ed %He%re%eﬂ:t [RBRARGRLs ABhLdughtBbed to AFRURR{methadone in such a
%AI . Au. Au9. AyL. A&9. AS. AN. Au% A% AS9. AS. A. A(9. A, AL A% A% A59. A" . Aly. AH. A
(y@) 2d @ Way astoi optlmlge ifs action such that less drug is needed -- this will slow down the
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example 100 mg, is prepared by combining it with I mg of nalmefene (1 mg of
nalmefene orally administered into the gastrointestinal tract is bioequivalent to
approximately 40 ug, or 0.040 mg, of intravenously administered nalmefene). The ratio
of methadone to nalmefene on a mass unit basis is 100 to 1 in this
methadone/nalmefene preparation. Upon the intended oral administration of this

25  combination of methadone and nalmefene, the nalmefene will tend to block kappa-
receptors, optimizing the homeostatic balance of dopamine in the central nervous
system, without having an appreciable effect on competition with endogenous
endorphins at mu-opioid receptors, and having little, if any, substantial effect in
competing with methadone at mu-receptors. Thus, the intended effect of methadone

30  will be realized when administered per os. However, if a human self-administers this

same preparation by intravenous route, then enough nalmefene will be present at Mu-

19



SNssss

tt% }t{vqgl ga[ VU cal] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] cabca caV] ca
] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! }ttuubvw w vwwwexy)ayz EY%QGI{{{{
3}1}1~S~~J@vql gb] XU] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] c%]Tc %J cal cal calcalc
a] ca] ca] ca]W@YW4372a] ca] ca] c”a] ca] ca] ca] ca] ca] cal 4y % & ¥ fl§ é‘&%

{vpj e [VU ca] ca] ca] caU] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a]ca] ca]ca
Ul ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca! fd\kT

URPC. M wr mheetafithre jocsupssaitieBy coafipetz]vath]thedxoadnondly edminiseee oaloisAgeriftcal] ca] ca] ca
. LIV.* ~ ~ mhc/™Y

] cal cnal caup ey o R, (BB BBt AL o e e AT bbb ¢

a] cay] ca] cahsh) em roay] experience other undesirable effects as well, and therefore will be

01000 S0 30 ok bl heal e e Bopalgaheabidlabig) oo oo ova

MK+py QU §we piepdrationhiksirll €arjoedhsea] ca] caV] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ¢

a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] caU] ca! - R (n[ 7+6r zupkf a\ WJ] ] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca]ca] ca]lca]ca]c

a] ca] ca] c*a] ca] cal] cal Example Four
"t 6z ANQ+6r zupkf a\ WJ] ] ca] ca] ca] ca] ca] caJ ca] ca] ca] ca] ca] ca] ca]cal]cal]c]calcalc
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]c"a] ca] ca2d’ ALO%&' () -
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109 ()- }N?-S10%& ()-S, 109& ()-*10%& %é -1 S&L0Y&' () -! S&10%&R' () - $FL0Y& () -)
' dYRIC teresi3s potsntas fensgoyl pr app Q tmesoRg ppiynt ay Dyompbing: tWhewy) ~ 100 () -
, 8 dEYNGaiks 904384k Ghtentirhd %4 dalmefene are co-existent in a common medium
f109%& ()-s! @O%& ()-310%& g) -y#10%&' () - 38 . i , )
compatible for parenteral administration consistent with the present invention, a ratio of
approximately 0.00030 mg active sufentanyl to 0.00025 mg active nalmefene may be
administered. This, on a mass unit basis, is a ratio of sufentanyl to nalmefene of

15  approximately 1.2 to 1.

A typical therapeutic parenteral dose of sufentanyl to produce analgesia
for a chronic pain syndrome in a young adult 70 kg human is approximately 21 ug.
Therefore, approximately 18 ug nalmefene would be co-administered in a common

20  composition with 21 ug sufentanyl. This amount of nalmefene would tend to optimize
CNS dopamine as previously described. If 20 times the recommended therapeutic dose
of sufentanyl were intravenously self-administered by a human, as for instance in an
intentional suicide attempt, 420 ug of sufentanyl would be administered along with
approximately 360 ug nalmefene. This amount of nalmefene would tend to

25  substantially compete with that amount of exogenously administered opioid agonist
analgesic sufentanyl at mu-2 opioid receptors and at kappa receptor to prevent mortal

respiratory depression due to drug overdose.

20
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parenterally, along with 0.091 mg, or 91 micrograms (ug), nalmefene hydrochloride
parenterally. This small amount of nalmefene, consistent with the present invention,
will block, at least partially, kappa-opioid receptors. This same dose of nalmefene,
consistent with the present invention, produces minimal effect at mu-opioid receptors in

15  relation to the 90 mg dose of meperidine, and even less of a competitive effect relating
to the endogenous beta-endorphin. Thus, taking into account the binding affinities of
nalmefene for different opioid receptors as described in '583, the present invention
teaches that these therapeutic doses of nalmefene and meperidine will result in levels of
dopamine in the brain or spinal cord that will not appreciably result in undesirable

20  effects. In fact, it is theoretically possible that the dose of nalmefene relative to the
dose of meperidine may actually tend to avoid an unpleasant side effect of an opioid
agonist analgesic administered alone, that is constipation. In other words, meperidine
will exhibit a typical analgesic effect, but perhaps with less of a tendency to cause
constipation. However, if 10 times the amount of meperidine is administered, by

25  intention or mistake, then almost 1 mg of nalmefene will be administered. One
milligram of nalmefene will definitely prevent mortal respiratory depression under
these conditions, and will also considerably contri ‘bute to dissuading a human from
self-administering an equal amount of the combined meperidine/nalmefene preparation
in the future. On a mass unit basis, in this embodiment, the ratio of meperldine to

30 nalmefene is approximately 990 to 1.
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20 The opioid agonist analgesic and nalmefene may be administered to a
human or animal by any of known methods such as, but not limited to, intramuscular,

intravenous, nasal, oral, sublingual or transdermal methods.

For transdermal preparations, any of known permeation enhancers
25  suitably compatible with patch ingredients may be used. A partially permeable barrier
may separate the nalmefene and opioid agonist analgesic to control the release of the
longer acting component to better match the physiological actions of nalmefene with

those of the opioid agonist analgesic.

30 When the opioid agonist analgesic is significantly shorter-acting in

duration than nalmefene, it may be prepared in a sustained release form by any of
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administering a therapeutic dose of an opioid agonist analgesic; and
administering nalmefene in an amount sufficient to inhibit binding of the

opioid agonist.analgesic at kappa-opioid receptors with only minimal antagonism of the

<J

agonist analgesic at mu-opioid receptors.

2. The method of claim 1, wherein step (b) is further characterized in that the
nalmefene is administered in an amount which substantially blocks binding of the opioid
agonist analgesic at mu-opioid receptors at doses of the agonist exceeding the therapeutic

dose.

J 3. The method of claim 1, wherein steps (a) and (b) are performed

simultaneously.

4. The method of claim 1, wherein the opioid agonist analgesic and the

nalmefene are administered via a transdermal patch. (

5. A method for providing homeostasis of dopamine levels in humans or

animals receiving opioid agonist analgesics, comprising:
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6. The method of claim 5, wherein the step of administering is further

characterized in that the nalmefene antagonizes the dopamine-decreasing opioid receptors

to a substantially greater extent than the dopamine-increasing opioid receptors.

7. The method of claim 6, wherein the dopamine-increasing opioid receptors
are mu-opioid receptors and the dopamine-decreasing opioid receptors are kappa-opioid

receptors.

8. The method of claim 6, wherein the amount of the nalmefene administered

increases as the dosage of the opioid agonist analgesic exceeds the therapeutic dose.

9. The method of claim 5, wherein the administration of the nalmefene
reduces the therapeutic dosage of the opioid agonist analgesic required to provide a

therapeutic effect.

10.  The method of claim 5, wherein the opioid agonist analgesic and the

nalmefene are administered simultaneously.
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(a) administering a therapeutic dose of an opioid agonist analgesic;

(b)  administering a kappa-opioid receptor preferring opioid antagonist
in an amount sufficient to inhibit binding of the opioid agonist analgesic at kappa-opioid
receptors with only minimal antagonism of the agonist analgesic at mu-opioid receptors,
while substantially blocking binding of the opioid analgesic at mu-receptors at doses of

the agonist exceeding a therapeutic dose.

12. The method of claim 11, wherein steps (a) and (b) are performed

simultaneously.

13, The method of claim 11, wherein step (b) is further characterized in that

) D the opioid antagonist is nalmefene.

14.  The method of claim 13, wherein the opioid agonist analgesic and the
nalmefene are administered in a ration of from about 1.2:1 to about 990:1 on a mass unit

basis.

15.  The method of claim 11, wherein at lest one of the opioid agonist

analgesic and the opioid antagonist is administered as a time-release formulation.
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