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WD 2005/ 110381 PCT/ US2005/ 014240 TOPI CAL METHADONE
COVPCSI TI ONS AND  METHODS FOR USI NG THE SAME
WERSS1BEFERENCE TO RELATED APPLI CATI ONS 5 Pur BOBUB2008014240
35 US.C 119 (e), this application clainms priority
to the filing date of the United States Provisiona
Pat ent Application Serial No. 60/566,686 filed Apri
29, 2004; the disciosure of which is herein
i ncorporated by reference. | NTRODUCTI ON 1o Background
of the Invention Pain is a problemthat affects a
| arge segnent of the popul ation. Pain, such as
neuropat hic pain and the |ike, occurs both
intermttently and chronically, and can arise in
response to variety of stimulants, including stress,
injury, toxins in the environnent and the |ike-.
Whet her chronic or acute, pain can take a 15 physical,
financial, and enotional toll on those who have pain,

as vel | FopPIrcAleMETHADONE'COMPROSITIONSAND of

t herapeutic agents have been devel oped for use in the
treatment of RMETEIODS FOR USING FHESSAMEovwever a
safe treatnent protocol to effectively treat pain
remai ns el usive. Some agents, such as aspirin, 20

acet am nophen, vasoconstrictors and NSAI Ds, e.g.

i bupr of en GROIBAEFERENGE O RENATEBIAPRIICATIOING cal | y
via conventional routes such as orally and

i nt rRwsHankioy35 DeS 6. e 1%hée)pinis apelicatioprelaimssPigsitniathe filing

e L e

filS@WAprinRY, 2604;ane distisitde oF ahictxiaharein incaiporated by reference.
adm nistration of aspirin may result in 25 stomach ‘
upset and patient disconfort. Furthernore, the agent
may exert subject 1 WO 2005/110381 PCT/ US2005/014240
systenic toxicity whi chiNBORBUEWSINh any ther apeutic

- benefit ovi ded.by the agent. Finally, not all pain

mm.@—&rﬂw%eabl e using conventional agents
suchpap i@aRirbbient it alfetd #1drgb degehdriof Myspepilation. Pain,
~delivery routes such as oral and intravenous routes

sugh aginewiopathic pein amd theukke, ogevis bathdatermitteedlyiandghugnically,

0 the i it e ! oni. v - . _

ol A LT opsfeb 180y AUl g8 osd iy, toxns

initAé @heFbnMment BAd askriike. WhatHepthrafic boasuleapaonsan tee a
effectively treat the pain an rovide for r

Pipusin InANGIAl ANG BAUPNBLION A 18RBE ANV AR BF el as on their
faﬂgﬁygn&{ygﬂﬁgh the skin surface, e.g., to provide

A variety of therapeutic agents have been developed for use in the
treatment of patients suffering from pain, however a safe treatment protocol to
effectively treat pain remains elusive. Some agents, such as aspirin,
acetaminophen, vasoconstrictors and NSAIDs, e.g. ibuprofen and naprosyn, are
administered systemically via conventional routes such as orally and
intravenously. Despite the prevalence of this form of treatment for a variety of
pain, in some cases, systemic administration by these conventional routes may
not be recommended. For example, oral administration of aspirin may result in

stomach upset and patient discomfort. Furthermore, the agent may exert subject
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for rapid pain relief. 10 References of Interest

United States patents of interest include: 6,787, 149;
wW@e200201081; 6, 716, 449; 6, 713,470; 6, 638, 981; 6pEBES2HEB014240

6, 576, 650; 6,562, 363; 6,538,008; 6, 383,471;

6, 143, 278; 5,989, 585; 5,948, 389; 5,935, 975; b5, 883, 115;
sy5tertid tdxdity which@Bay80twéigh &myaﬁérap@uﬂe bepeflts progideddnsthe

and 4, '8152, 6%}7 Al S%&?{f nt erest_ar 15. Ful l ertpon et
agent. Finglha nopAll PaIn Rgtipctiyly g1gnageania usips camygpfiondagents
su@h as aspifih (R are MmAlated48P Syste IO a8l %15\@5 's@Bh as oral and

arm Dev. & Tech. (1996) 285-291; 8(3):14

thawrtotusl‘.DoutaSI@fradlnlntﬁtmth(QOOO) 16(2 Suppl): S73 9 "and

ol AR R G s

th@tr &él dpdbleofor BNt ﬁéaﬁﬁerﬂﬁiﬂmﬁ)r@f iheerast isuhe %@tfnlmstratlon
Aspects of the inventi.on include enploying a top

- of feimidabenrs trfaéleﬁgp@yqlbﬁeabth@ paip anskRRVisie fan ggm@@ggetratlon of

a%@?‘%{%gs rW osfttﬁé%[cﬂ\r/'e Eaémﬁwthe-r% sﬁHQJf@ C%? to provide

conpos I 'ons I'na varie
foﬂmpﬁdlpatnh@net e.g., in 25 the treatnment of a variety

of different types of pain. BRI EF DESCRI PTI ONS OF THE
Referanogeofinierestyur es shown herein are not necessarily
0 AWty SERLE paldnidloPAiBtestiABRRBEBIABAU b 0/08S,
bei ng exaggeraP or clarity. 30 Fig E show
6,7 18 4r856]7118,470; t6R38 88 bi6l, 586,4 08; &ﬁ?ﬁ@@@né 562 3@\3 i5088,008;

v nI  per o . | Lo Fig. | o
6. 38047155, RS AT s St e o DA 5 fea g s.70s, 100
5,565 4Bbs5 @fsom @436136 V%zsé 066! Aitps 182201 17 . 14IS! bt Ihtévest are:
'two nont hs, % 2005/ 110381
Futienonsz @b s Actes Prarm: ébzﬁdt(s‘lgeﬁbiir &811182; Saonenes apRansRes.
n r S [
MR 42803l S S A Eftrh B & mecfio s 205t
3} WQ%BL, mme)u onad Paint l‘EDCE)ﬂD@(IZ SeppRriS73ext and Morley et al.,
OW. DETAI LED DESCRI PTI ON'OF THE | NVENTI ON Met hods
F’%{h%t Mﬁ‘#p&%@% oWd7¥:8f6-8dni ni st eri ng met hadone to a
subject are provided. Aspects of the subject nethods
i nclude topically applying a topical nethadone '
formul ati on that ISwivdey @R TelE lesENBONMOUNt  of
met hadone, wherein the nmethadone is the only active
agerMexmoelsand ¢0mph%tl¢lm$ atd provisied fas pdotiristaring methadone to a

st vt ok ot RReBidH Hib oy Ha R Sihihbutidohe”

foﬁﬁﬁﬁﬁbhvg gar@patchqfr dieiidgsirnepradadminiseatiornpriridation. The

subject methods and compositions find use in a variety of applications, e.g., in

the treatment of a variety of different types of pain.

BRIEF DESCRIPTIONS OF THE DRAWINGS
The figures shown herem are not necessanly drawn to scale, thh some
components and features being exaggerated for clarity.
Figs. 1A-1E show the results of the stability of methadone in various
solvents over a period of time, wherein Fig. 1A reports the time0 results, Fig. 1B

report the results at one month, Fig. 1C reports the results at two months, Fig. 1D
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matri x on the skin surface for a period of tine
sufficient for the nmethadone to be delivered to the
wapsaoBs1 | n certain enbodi nents, the matrix nBYT/D82085/014240
styrene- butadi ene-styrene bl ock copolyner matrix or a
styrene-i soprene-styrene block 15 copolynmer matri x.
repoROtHY @eultedt &Treetmmtbalanﬁcﬁlgui Btreporss tHeatesuits latidix raonths.
effective anount of ado s the aonly actiyv

agertigR’A-2hernbge 84an cal fesdltnah vasousdy V@e$§Uf’ﬁat as
reliBedA 1HE ERBEARRNtal cRBR] BebwITet hods and

conposi tions use I1n a variety of different
appl i cations, e. g , the t r eat ment of a variety of

different ty es 20 Before F present
i nvention is EuN'—iEéf E@%‘FB’&N Oi':tTH'% NYENEQMder st ood

Lo UL O P PR g o

‘prbt'ldéé ASpects of e surtﬁjéd&ﬁh@tmwshﬁ&luﬂbeo;bleam amblwg\g aJmi:al

herein is for the purpose of descrlblng pgrtlcula
meilf@aenﬁéﬁmulahwthaawaclv@,eﬁwaﬂ effeciyriamopnt ppmethadone, wherein

[ &t f
the! nq%thg ne & | l{ﬁ% P %?cﬁ\gé’ggﬂﬂ prlegg qué W‘?rgﬁﬁ%ﬁéﬁ%@gbects also
in¢ladg eonfacting weskin surjaoev loﬂacsubgdct MsthLmttmTBtoqndHStlblﬁiastomenc
each int erven ng . val ue, of the uni.t

Mk thalpeluderian efffdye %%“@EPRH%%‘?‘G‘QPB%”Q rlraibiod the
mgﬁlx%r{“ﬁ{e"\ékﬁ sulSEYRS b@l‘?odJBPﬁrhe%mflélQHﬁbr iHéTHetr‘i’édone to be

range and any other stated or |nterven|ng val ue

 dellineterthio theaubieat dnge tairns cebodimestse thammalidhmayde a styrene-

osidBnerrang lSek ETBREmAIE by 2 sDrb o o ES $ispg blook
cdpelynEPabH0 M Brovided aréadpical idrmusdidrisahat inoliele @ndffective

arée al so enconpassed within the invention, subject to

amaynisyfepetaganeyasdhel A activenrgentandisesnaplastic ﬁl?g%omenc
mg\p%@g glﬁgﬁnélhag“?rqethfaagﬂg Tﬁ&%ﬁ@%ﬁt %‘?n s Qr?& Bw‘?ﬁgo&fﬁ%ns find

ranges exc
ugenial aidarety Idﬁﬁtffbramteawdlrsatmmmlmgeme tre&tmemtmimtzamn”ly ob
Met hods rec:lted herein may be carried out in any order
dileranh &yRescQfiR#N. events which is logically possible, as
well as the recited order of events. Unless defined
ot herwi se, all technical and scientific terns used
her eBefore)tHaapmseh'eirwan&omtaﬁurthgr deswibadsitl iy teihgemsiessidod

f di t h rt.t h
theh e veRtFR fufaimied tooRficual eriaEn i RubaPas sueh
mﬁ}/ o éb”ursé’ v LIS Ry tolse Uhdsretatpdat iRt rﬁil@g;ﬁasbd herein

be used.1n the practice or testin of th
|spbore©emurpns@nf descritimg ppristiar eseberifes oa‘wdaﬁ%ﬂ%wdngended

toBe I:mQWg‘,jS‘?n%E tPS gcope of the present invention will be limited only by the

appended claims.

Where a rangé of values is provided, it is understood that each intervening
value, to the tenth of the unit of the lower limit unless the context clearly dictates
otherwise, between the upper and lower limit of that range and any other stated
or intervening value in that stated range, is encompassed within the invention.

The upper and lower limits of these smaller ranges may independently be



10

15

20

25

30

15 Al publications nmentioned herein are incorporated

herein by reference to disclose and describe the
woredosodssand/ or materials in connection w th wdTS1o0®014240

publications are cited. It nust be noted that as used

herein and in the appended clains, the 20 singular
inEloded iri e sr‘harhér raagds ‘ainldedreiatsd adeorppasﬁd withigrtbatisvention,

unl ess the co .di es otherwige. It is
subladiRe A speaical exiuded liwen fad Sled g diffipre tne Stated
raﬁgéllhﬁﬁd Mné’%ﬁ' 'b%ﬂ%f PleaFRIY, rar‘l‘%e§é%]ud|h5'e3th& af Bﬁfhnéf those

1S intended to serve as antec nt basi S for use of
insludbd dirdisiarieadse imchided inghe anverdionel y, " "only" and the

i ke in connection vvith the recitation of claim

el enments, or use of a "negative" 25 |limtation. The

pUDI e AHdcRNEcRES RERSHE thdlEB & carrideo TR Mg estdsobiathy réeited
their disclosure prior to the filing date of the

~ eyands whichaisjogically pessiNet as wellpsrtbererited prags of events.

construed as an adm ssion that the present invention

is not entitled to antedate 30 such publication by

Vi r tuglest defihed ottisraidd, @il teChuiitdleand $dientifiet tesmefused herein

publication provided nay be di ffer nt fromtge act|L(1
hmihe@am%mwlr&ampmm%y nclegstond by Onerefed .ﬂ in the
ar‘f%](/\)hfc.rm v &ppﬁfoﬁém%thggprﬁ Qﬁﬁ()ﬁé{h@%% mAterials similar-

sunmari zed abov e Subj ect Fnvention provid
ommwenmmdhosenescmbembem canl risv lse eseddn thet matm or testing

to a subject. Jn further des n as of 't he

of the gnerah IMuantion: B prarpEed Tigtaets Aae ARAENaRATe AL deseribed.
first in greater detail, foIIovved by a review of .

ot her aspects of the i nvent | on, e.g., 5 pharmaceuti cal
conpAH; pubtmmonlsumenmdsmmreuﬂcemratﬁdmremrby ee§erence to

ntative. a .

EElhe 300 SrREBR AL M e AR HaeRaf QREliGn which the
pu@waq@ﬁglapé)@y@j aspects of the invention provide
nmet hods of adm ni stering a net hadone agent to a
subj ect . "a met hadone agent"” is neant nethadone
(6 d .

N T R
sﬂgmavadrms? "1 et @mde“thet ImaNmieepIuaaj;eefEsentednl&ks theasetext

o e B T iy Sl o e b oL BS Wit

| efcqﬂ&@hﬂgg)gﬁ %I@@Fﬂ%ﬂt tAg supR! iﬁ?sd%?er%ﬁﬂfs inRndes to serve as

nor net 6- di net' hyl am no- 4, 4-di ph enyl-3-
aMmademttet)asmformsmsbﬂmxd:bmciUﬂ@teemlra:tl@g)sa@ fsalely,” “only” and the

i RSB SOh d EDBR B 0 v

limitation.

The pUincations discussed herein are provided solely for their disclosure
prior to the filing date of the present application. Nothing herein is to be
construed as an admission that the present invention is not entitled to antedate
such publication by virtue of prior invention. Further, the dates of publication
provided may be different from the actual publication dates which may need to

be independently confirmed.
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subj ect invention and are included in reference to

nmet hadone unl ess otherwi se 20 indicated. By
wa@ebvsnissering i s nmeant delivering a quantity BET/US2005/014240

met hadone to a subject, where features of the

i nvention include systemcally adm nistering a

qgamtsj $umearized tbadenbetsubject ibjention Byvisps reethods lapd

adm ni stering is neant that the age ting.
cogmagitiansdpr ?gm’mﬁf@”ﬂﬁén%t@?éﬁ“? {0 é%ﬂbaﬁ%t '@rf@&her 8830'3%”9

| AARINEShD Ihje&dhethdeR! L@ rbiigwRatifs: in
asbe?&u&%éad Hélxbhgsg&tlé\t}gthr%%lil éatlon met hadone) is
grégler detadid followedimnaeeviewaif Ortleerca&r@cmm thel Ievehmfm e

parts of the subject via he circul ation n
pheémapeefﬂ%a* CBMRAOSHIONAV KR 21 S ?fsmsn%r}ﬁsﬂave'w" B divas
re @ﬂﬁaltiv@rh iWBRSRs hh@sieh e etRé@s HAG dohipdadtionstiind use.

Félescrl e organi snms which are within the class

mamalia. Of interest is the treatnment of primates
MWith t he 30 subject nethods, (e.g., hunans,

Em%nzees, and nonkeys), where the subject nethods
are particularly suited for use in thhe treatnent of
humans suffering from neuropathic, pain,,. nomé_laptlve

pai rAs raviewesrabays, asmests efdhednyantion RIpVigeimefheds of

< GERGEE Bl e KRR GEEN SRR moan

mé’fha@lﬂShGC(BF&mbﬂ'\ybémm |4Fd/|phemyk3 hepatoae) ahe aagings ors
syst em cal adm nj st o, the su %ect Lo, 2 man

darivatives B\ﬂraéfs Fos EXample: aepre depyativgs thahars me qdope
%‘9 c?.Ldet sE%s@ﬁbeé ™ U@%ﬁéhﬁ%‘@?ﬁ’@ mised tHy distiBBure of

erapeutlc evel achieved in a glven
wteurbcmlhmm incayparatad by refeeancsi. in sertaiprambedimeanis the

odi ts the th t |, gf
Flong ated o By R erPos SRy Sy Bt AraPRERL--
héxsan%ngk Rt hRidddie |ﬁ€éﬁﬁied‘iéiétsubﬁl&%cyém@mcﬁbmhylémmo -4,4-
o about 500 ng/m ,. The therapeutic |evel

ng/
diphanyestaaet where it és tche @odarSﬂQﬁd that il ate gontamp! ateJ by the

SR e TS P s oenve

inBiRfatéd.n enbodi ments, io adm ni stration according to

the subject. methads results in a bloqad |eve

of Bynadmyeisterionds Meaiticedvenie aaurBtY: Ofa[“PhaQP”ﬁHS&S“bieC‘

wﬁQPer R IA %‘?%%)ﬁv@ﬂhbﬁ‘iﬁd e %ﬁéﬁw@’c@aﬁl ddmiRlstéithd Qﬁﬁbntlty of

ver an rnit eri od rangi from about
mtethadﬂmub alﬁutb]ecnr 8y swtﬂmlaally admtmbtemmg i® Baant zﬂmidhe @991’“ is

hour s, h N t.
ngaRibaI o LREIE MRS ik Brtoh e AR B By 5 BF PP ocerting
thieSsKirh PBgio bBlow frRNSAteH, blitdALRBAUS te Aetiesmiedicaltion(médhadone)
ours of longer, where the second phase is |an

istdelivetetkina manngh thas regchas maliple dispatate pestscf 186 &Hbigst via
theycwculatlo agen%?glw, "?ubjgétg" 8f th2 ﬁUeﬂt?orf Qe AL mPRI€: or

"mammalian," where these terms are used broadly to describe organisms which
are within the class mammalia. Of interest is the treatment of primates with the
subject methods, (e.g.; humans, chimpanzees, and monkeys), where the subject
methods are particularly suited for use in the treatment of humans suffering from
neuropathic pain, nociceptive pain, inflammatory pain, acute pain, chronic pain,
cancer pain, and other types of pain, as described above. '
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A feature of enbodinents of the invention is that the
agent is admnistered as described above using a
wo opsaaizst or mul ati on. As reviewed in greater detEUE2080014240
bel ow, enbodi ments of the invention provide for the
above adm nistration features froma topical
f or mfeature of kavotdimentiosfae inverdivnuathatfthe agenhsosystemically
agent that ranges from-.about 0.10 %t o, about 30.
adiilered i aane 1B GoMEntebtg! Pravides i d hegaies dicvel of
RO é?y ngw Wubjéctdor ah eQiBrBaBeribdbf%re. Wiagthe
agE f())l g \A§O § njﬁ br oadest S;q’]SG any conveni ent
"thteammﬂﬂc leelh adtmaeecs OF engliveem @nbodmentm@w vagys irf egrtaife

t t th t
reR B RUPLYS SRTBRGH MerebenTE o LRE Vel dFaganytpats
acﬁfe%d‘bfy prastica o ﬂh@tsdﬂj’é’ct bﬁetﬁﬁﬁé @y & loddkevEDEf é@nt that ranges
formul ation my otion, spray, 0intmne

froem eboyt HAngm! tpaqwut 580@9/@! ame th@@qqt@éeverlrﬁ%@malaewa that

s EBUAHhond BEaT AARISAPRS) 3 af Rbltperon o
timéd, 8.4 € rohrPabotcs ArDioeahta R4t incesrtain @mbadiments,
thermagl astic elastoneric matr

adgiipistration apa@rdm&t%WrW%|%@bgg% 6%%{"%&@ bigedileygl profile of

A SRR 3 S NSOl g

increasaimblestidevetmves anumhaltpm'lqcbd)f tlme iarigng from about 0.1 to

atodt TRkt ko syl 28 T G0l Sl ety 95
pHEEB ML F26d By ﬁfg?éaﬁamécz@@lsé i IEYatove? aptdiesnded Eéﬁﬁod of
agents are present the topical formulations.

tmnegpa ga|ram@nga@omeboutrabpats iorabauiPAdyais iof langerswhetethe
se2ABH ANaSH SImePh B e R4 o) BEIeHEEEnaR £1dg5dt as by at

Ieééi%b%@@ﬁtfolcﬁorté\férpmYoIaQirer@reagent in the topical

fornul ati on. Accorden% as. used herein
s 0k

et hismere ocamasimants i GNRURR Buhebinscagantipgrministered
k A t

oL S P 54 AR A 058k it

belew serbedimeérits @fighe inventiom pbemddeforithe abolg edmisistratign

foR e 18T BAPIGAH P HRUAR A kb BB rian P APIouL b A b EiGcone

aqgﬁtt wqgﬁ%é’&% 8[5&?1@? 0 iop td BBoLCB.03% (AW eH mbtmﬂﬁ)ne agent,

S an anount t Is effective for treatlng a subje
e.§ofropaiaboui Q.5 %dbradpoaih 15@0%niw/wifé.g fiore abeut 0 %éaﬁbout 5.0
re2u0|ng the frequency and/or intensity of the pain,

} is 15 present in at |east a pain-reduci ng anmount

i n t|Rehé Breadct: isBRSe, Ay EtiViepidht tepibaldnatEdene formulation that

nmet hadone may be pr esent in a pai n preventin
providies forthe requisite penetration of the methadone in the%ormulatlon through
the skin surface to the target area of the subject may be employed. The topical
formulation may be a gel, lotion, spray, ointment, cream, patch, tape, plaster and
the like. In certain embodiments, the methadone is present in a matrix, where
matrices of interest include, but are not limited to, macromolecular matrices such
as thermoplastic elastomeric matrices, e.g., étyrene-butadiene-styrene block
copolymer matrices, styrene-isoprene-styrene block copolymer matrices, and the

like.
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the magnitude or intensity of pain is not only
reduced, but the pain is all together elimnated, at

wo eastiidi3er a period of tinme, by the anpbunt of BCL/US®05/014240
agent present in the fornulation. In certain
enbodi nents, the anount of nethadone present may 20 be
suf flih cegain embedin@r)ts,ame tbpx:al rh'nyethas:tdrel fybrrautatlons are those in
system cally or may. be in a

adhy

WG e peaactyS 26EnbisrhmedRaang e3as BrAsaycy. these
enhBERMPR Bre éFaraBidiisu8th t%%b%théﬂamaﬁmg@'ré'?%s%m in the

admnistration IS system c In this manner hadone
topiag! foemulations afibe tepisalfretbiadnne fomudatiens emplaysidindhe subject

me888s e FamdiTainst FElasn EGRALR dBulr A Bictiagone

e ke aHG'n b@Boahéis theBgehNRhe offyadtivel atsint fini e
ada bout Orelo /ﬁ/}g about 38 0 %9( w w) of rre?hadone

topigahfiormalagion. Aceerdinglyitasousedberginifoierical methadoRew)

oy 48 At R B ABRHs Tt W nami

méfhadohbidgabt and s capdisé ot adhiimistratien oEﬂ'ieamheﬂ'mdmg\engdmto a
be effectively delivered 30 topic “topical "

subjegs traughdhe ﬁPQﬁP%Pf H}? Slﬂ?iﬁCtaSn%‘P‘g@B%'é' terns is. used
her e\Nﬂ le Ltr‘ﬂ? Hﬁﬁ]u‘f'@ By 884 ntrfr‘? B8bjbet Fo‘%%fatfoﬂsq}ahﬁ% many
contact e sur ace ))

such

- ershodimezysthe amouaaota:m\ethaqme a(gam mrmntmethmtmcaiﬂormwatmns

rt of no{ limted t

s Biampvntihasisaetue Mareat ZRUaRR! sy iBin. Fqlfing B amount
effeldivd %&éaﬁ%h@%@%é ¢rbdddhcy Bﬁ@/br‘iﬁtéﬁsliﬁy of i@ g, i.e., is

adm ni stration or application nmeans the direct contact
presentrip at mstaome-redumg amamtn the ftqr@wieélon§ulfh‘>%@am

ol AR5 BB 5 B i oy R

théﬁﬁégrﬂﬁldeocﬂ ihferlday depam ibins uﬂlySr@dbc@d thietethé pairdis all together
appendages of the skin such as nails and hair.
elimingteshBbleaskfara peried wan@aby fhﬁ ARt eﬁgcta&eeag?mﬁesem in

5 ol AR iR by Ot Bbkpe present may
b@g@ﬂﬂblemi;o bdefyoaoﬂd)c&augdsmlalycadt spsteahcaltyecpxanaylb@ne darmamount
sen - sol aseops forrps such as

thsms %fﬂc'ﬁnwptaéa blpg" '°§é anﬂ SysBRIcaN I ITealdialn. A iE¥Rwed
athiet ?r?‘mdn?'érhlﬁ@dm@u‘té‘hémwﬂ@t’ﬁﬁﬁfrﬁs SsRThiR i thd AarRBE, S

sprays 1 o°such as aerosols, or may be in the form of
méfhaniohe ‘mapbeiiean ameunt sufhmenisqorami@lsrg;ﬂ-mlmdm(st and/or an

Ry B R N 345 B B D o

- bctH 96’65@ ant§ystétBicany. EﬁBbG%entg%er@IUdéﬂﬁoﬂﬁ%dm 0.10 % to

aqueous or non-aqueous and may be fornul ated as a
atmltlao @ (win)lofinoethadone agepk esg.ofrom abauw.& &k to about 15.0 %

UG RbHo oBY 1 0 B LBoRRS PG (S, Of @ penetrating
As noted above, the topical methadone formulations may be in any
suitable form that enables the methadone agent to be effectively delivered
topically. By “topical’, “topical administration” and analogous terrﬁs is used herein
in its conventional meaning to refer to direct contact with the surface of the body,
such as to the skin, eyes, mucosa and lips, which may be in or on any part of the
body, including but not limited to the epidermis, any other dermis, or any other
7
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t hi ckener, diluent, emulsifier, dispersing aid, or
bi nder. For exanple, a topical nethadone fornulation
worgoshessor mul ated with or for use with a peneP@EBUSDNG/014240
enhancer. Penetration enhancers, which include
chem cal penetration enhancers and physi cal
bawyndsuat Topicahhdmaestsatidract applizaton etéars thedfirecheontact of the

mp&a&%%ggo%rgalgggn% Jid h?eoahlgﬂﬁgﬁg r¥nembrang such as the
cdrﬂé gkdél oPB)ﬁééél%u&%éetﬂoﬂda@Edﬁﬂhgﬂéﬁéﬁ also includes
|nc xanpl e, electrophoretic.techni gues such

am.camm mcpharmw tisssie sokchuist teativand appendages of the skin such as

SRR Bkt e P BB v v

fownhthte@ ko b&%@n@@ & ¥infifla WeRatinked skin tsusfatorof @f sublject.
25 active agent, which increase the perneability

of
t he Bhe methadens agert ryavrb@ fermulated Ir%@nt%w]pr?earaﬂons in solid,

s%’rﬁf%ﬁlgﬁ ||§ﬁlg %s[l%%%%%%onpo S Eﬁ%gtbﬁ nBlhlE'n id’ eqe?@?&‘ons

eRIHIEHE chkdris pedstesijellies ypains, pdwdeksmlasiels pittments, sprays
linmited to, the squOX|des dlg%j} .Sil foxi de (DVEO)

supfas 8o RSO, r?émfw Ren tig feem( B) CaltiehdSs: & (OR-SpEeading
%i&ﬁé’é g{én r?tlene fHPHP?EEHIas £hdt ﬁ bloadheswe dressmg and

aox e I'é and |et hyl'ene ¢l ycol
barmtmgaatehg pmdwt pn assmrfaauﬂ ofma suppart Eie sdhjeohtopinat at e,

odi ym | | |
S e i e e I e
Sm.g&%ggm&gqgml 014240 184), Tween (20, 40,

g80) and lecithin; the 1-substituted
az ac'yl'oploabf,gxna\nlazlongme@y insiide eng ar rry)re of a penetrating agent,

ol LA QI Sl Sap ey e
niétﬂf@doriteidrmuﬁtm&naﬁ b@f‘foﬁrﬁulamﬂ witheufor edd with a penetratlon

(petrolatum, mneral oil i qui d etrolatun'}1 ﬁ
enhgreert Reng ratapraenfd%n%qﬁé,hwlalghd%c' CRRTIH RE e%rat'?n enhancers

t
oo e 65 e R o o
thadl iidhodmai (naygal?o bbergcfzezreid:tmtms pe!rgwaﬁbn easthﬁob@r}s)’ t t | ower

a esters o - ci ds an r. fa
raerhangeay- PRYsicA peneualioh rBBpFSisy NP B sk 1

e%tc%F) F‘qtlc”@ AibubfEnéd 8s lérﬂeﬁlﬁ@rl@éls W¥E iof LRkEound (or
I sopfopyl pal'm tate, methylpropionate, ethyl ol eate);

pfmnmgﬂhpms”c)ieand)ﬂwedacec@banmcalmaqetr@@pmmngers are agents

ol aur g tet

apietafos BRESF GHG/ar w8 4B Foitng BUGHaRlation of the
aliivd Bgérﬁnthwmaiearéertnwelﬁnbaamneof thefﬁkhylpﬁlrl}dulaﬂwwe%tratum
of polyet hyl ene oxi de; poI yet hyl ene oxi de nono ;‘H%Qh
cerrtesiny; to providedes erhancer RrNadiatienaf the prtive agemt t the

II kyl esters of C6-C8 diacids (e.g., diisopropyl

S8 pate); ethyl acetate; acetoacetic ester; polyols

and €vhsssuridsethabiay be used to enhance skin permeability include, but

are not limited to, the sulfoxides dimethylsulfoxide (DMSO) and
decylmethylsulfoxide (C10 MSO); ethers such as diethylene glycol monoethyl
ether, dekaoxyethylene-oleylether, and diethylene glycol monomethyl ether;
surfactants such as sodium laurate, sodium lauryl sulfate, .
cetyltrimethylammonium bromide, benzalkonium chloride, Poloxamer (231, 182,

8
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15

15 such as propyl ene glycol, ethylene glycol,

gl ycerol, butanediol, polyethylene glycol, and
w@odogeidsygl ene gl ycol nonol aurate; am des and OPETBUS2005/014240

ni trogenous conpounds such as urea, dinethylacetani de

(DMA), dinethylformam de (DWF), 2-pyrrolidone,
18¢)aTiweepy(20p40,0801680) @angl lecithingethiyl-s@bstituted) azacyeloheptan-2-

oq?%s? anol m nighgg%%yﬁ]cglﬁgazggggaﬁ%p gg %rgngtg:gl nl%lgrgugﬁ;as
emahbl g%fédd SREASY bbﬁz;ﬂ‘“a'lc%rfbﬂChniﬂ'hb%kbabéﬁolammél $uch as
aci d succi nic acid.” Additional chem cal

pethyle Lmgeliy grattalatuimn nnmefah@é(lmuai pelieletimb @mdi the likgi fatty

?{gﬁgﬁ?%@é{ nsd gﬁ’ﬁﬁ?etb g§g¥ e? é%éjﬁé%%égagld octanoic acid,

oleﬁﬁé’élﬂ akuAe aEI@zh @Eiéfr‘flbsamd%dss-@glfétky glcobbls (é@‘%(bl@yle@lechol lauryl
- “Lenneruas et al., J Pharm Pharmacol

a'Sﬂbq - lawer iyl esternpbics-Si- fatty, am?tmi@mﬁzégttz@@ﬁfs e.g., ethyl

oS50, e R BBpbpyrtt,

|S§2? f@z@fnggati gﬂ;lemsylprelt()lcmiaie dthyl o]e&tbﬁrmon@@@dendes of Cg-Cao
foty @5)d 5507 Sb/Se! BaIq AUTgke 3 tany SRIHETR %%QLeglvef]hy'ene
A

04 PG N0 e B o
alkgla?y!: eATers0 polyelhyBond exjda; pa|yeth3d\$ne oxide mormmﬁhyl ethefS
199 92(2).:,147-5 er h et

paiRase phoe imatiehers Busuer Ak sTERHIGREs Sacics e o.
dﬁ@dgféb)ﬂ Qacﬁ;%te)? @Wtdc@tétét é(cé&bé&bttdv@staﬁtdwm and @8tbrs shereof

sent in an amount sufficient to facilitate

Sd@h g propysene plycol, ethylerr aicohobyggrelskitanediol pylmwylene

o3k pbeRphlOnR BN Mt et RS sndtilireosnous

. cHRpodhgo_NEH sBafedydimeatiaylacstimide @Mlﬂoddlmethylfmmamlde (DMF)

20

25

30

but not limted to, rubbing 81 the |lik
2fpyralinane olN- aikyIIPWéOI|W§n?19@n1 mﬁﬁay a%fpgvg%é%’fe iethang aniine,
[ i c
dffhdhg SRR drc AR HArRITNG, ferb8ties: ditarbreRl BRETDIGANE Acios,
phhieuldriyedalithlid acid calnldMICWQt&srmmm aoid aret sizatinie agitt. Adalitional

area of in f skin dt

chemikal anHgiy Sieal Pamsteatany tlannets A e SRt o7 sXpEPle.
b S5

TR DRIty of ThBgs DX, FRYQITIGISED) post DRILPles: s

PremutanmmsaﬁsnetmtncomEnbaac@ra, eds.&ppith e48br(CHG E‘R%SS 1995);

B e O

R 2002; mﬁzeeé aﬁrvwm §t al. emaharmr&;. 2pb2aguss1 (7¢n 639451
certain enbodi ment s, the net hadone fornul ati ons ggae/re

Vigatyra atieb, § Bregofargat mwﬁ)@?@a% Sk efla Ipfrd
2067975 ¥.2) 88057, Suzuki et al., Biol Pharm Bull 2001;24(6):698-700; Alberti
et al., J Control Release 2001;71(3):319-27; Goldstein et al,, Urology
2001;57(2):301-5; Kiijavainén et al., Eur J Pharm Sci 2000;10(2):97-102; and
Tenjarla et al., Int J Pharm 1999;192(2):147-58. '

Where a chemical penetration enhancer is employed, the penetration
enhancer is selected for compatibility with the methadone, and is present in an
amount sufficient to facilitate delivery of the c methadone through skin of a
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base, e.g., a thernoplastic elastoneric matrix and the
like, e.g., as a discrete 15 patch, bioadhesive or

wo dosiensspl aster or the |ike, adapted to remai PCT/IS2005/014240
intimate contact with a surface of a body part such
as the epiderms of a subject for a period of tine.

subpgkct.exanpl e, such matrices may include a base or

matri x  component, e, g.,. nacronol I tri
a H@Pﬂﬁ%ﬁaﬁl@%’o& 508 ibIScE BTRJBRATLS AL Iosk TR Be”°
ac%%ﬁa%ﬁé@b rPng %&W%Iuﬁn{;%@'ﬁ&%mufé@qwﬁﬁﬁmﬁ
rnXx ayer y be operatively associated wth a
speayipgrdr the hbamimgxuiatmrboﬂhhnenwwummc@n area of intact skin,

PORNODAE 2 Bratie sHmnres rrauomsdiiat BRuRG o4 f Dpffoptastic
elddigineiRYathRg mimﬁé%&ﬁht nﬁ@lgawaﬁ@ﬁnmﬁtfbftrﬁ@thadbneomo an

I nvention may be either a natural nacronol ecul

arealo$ irdacteskin, andsthetliket Mﬁtfﬂmiqrtﬂﬂf@@lﬁt@ﬂs%Bép'ﬁrf@é"af‘?dermal

aFisranbh ik Ee Rp S AR ET B Teironbe B O

n0n%H‘ﬁcstlehlfatﬁivb,sbm‘m@dlméntermd:lodedoplaml radthasione formulations
conmponent may be added to it to inpart adhesive
fopndlptad azgpp aé@rt Gk asliPns SUSPEOEIPN S STRHISIANS, GRiSs otions,

g%ggpbﬂgn%ts l‘égole‘ﬁfélél ﬁém?é‘ﬁﬁv@iﬁﬁs rBgd SU&Y aQ%erosoIs

subject’ "I nvention I ncl ude, are
emoléldrisnpfaetérs oetcnm carddin eutiiimepts, yie U‘pﬂtbm@qnesfmrmulatlons
ybut adi ene, rene- |§agrene styrene

mBPBBIY Het TLPL F HEDSTe BAPERUSE Ep b AP Spusseon ey A esive
bacs%pgl @E%rn@ldﬁﬁ&éé@n@f&hﬁtn%d’ﬂ@ @S Feyq | &s a discrete

esters, acrylic ester methacrylic ester copolyners,
patch ybloadfmvde acfil peplestesrorgheyike, adanted & @j’p@qnyﬁémtgnate

cdiipcicy BB Ta08 1 SRR bt aa T SFRRATR Etlestfor o

éfﬁﬁdoﬁlrﬁ@eF&feXdﬁn;ﬂ@nbuéIﬁMa@’b@fmtay:\mcﬂmdérartmsewl‘renaﬂrux
many enbodi nents two or nore nacronol ecul ar

casnpeneniceg. MgceaaplayBgtassych aaartharmapastizelastareer
co&wg?ri%rﬁa@a\&ﬂw éh SRsifeti ! L‘ﬁﬁ Jfrr@é‘ﬂ\%%nélfé %EBO'FH? base or

ain OI‘II‘I‘I eenbo I ments
mitrx 1aydl eay beespedtiviy Ssswamdrwmg armippodes backing.

Eé@ﬁﬁ&%@ﬁtéﬁrﬁ‘éﬁé Epéé:rﬂgﬁ{pﬁ%‘éu ergggq%gs rﬁﬁttflﬁglpgﬁtqnyeffectlve amount

oﬁﬂgﬁ@d\ﬁﬁe ‘fhé%é&o%lé‘e&‘ﬁéﬂ Museamicaipae idype bRployes iR

n many enb ments a thernoplastic
acdoadarreewith shasubjent ioveptiorentaydie eherea paturalynacromolecular

t her mopl asti c el.ast oner is nera I
SUTRANGALGY BEVIDSYE B BERSHF domaes: 1 hRY §eaRsEr
ndidRdsive &uBitmay beAnReddhtly %ﬂh’é@lv@ orAnhérently non-adhesive. If a

substantiali'y a nonovinyl - subst i tuted aromatic
nemagihesive substance is employed, an adhesive component may be added to it
to impart adhesive properties to attain a suitable level of adhesiveness.
Examples of macromolecular substances that may be employed in the subject
invention include, but are not limited to, natural rubber, polyisoprene,
polybutadiene, styrene-isoprene-styrene (“SIS”) block copolymers, styrene-
butadiene-styrene (“SBS”) block Copolymers, polyacrylic esters, polymethacrylic
esters, acrylic ester methacrylic ester copolymers, acrylic acid acrylic ester-vinyl
acetate copolymers, petroleum resins, and the like. These macromolecular
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pol ymer bl ock, "B" is a substantially conjugated

di ol efin polyner block, is "n" is an integer of from
w@bmwet103st 0 about 7, and "X' indicates a resi dREI/US2005/014240

derived from a pol yfuncti onal conpound with which 3-7

(n) polymer chains (A-B) are conbined. The bl ock
s@@ﬂiﬂc}é&&hapbetdsedfabmmmbaarrmqmbmptles@htwa oTRdrepwkerein many

copol y a radial TR bI oc copol r.or m xt
erabRAIRISNtS Hve,BF MATs NeaRBRIHERHI, SURS IS {Bgy be employed as

- mARROYhBYha ﬁ.HQ%ké g%a%éu?réagﬁ& 'ré]eﬁ@é@%ﬁdmel dKirh WitRoubut

are not TImted yrene, o- or p-vinyltoluene,

- appeétigblet gamm irsitadiont MVt gm@ndlmqrng of thm pu@gptg@\ethadone-

cqptagnﬁ{gltrﬁa rig%é c%gn o ar éﬂ@éreghg]aﬁggsﬁlg rt]%as:,&(m surface, they
a@%ﬂ%@e@%s@fsuﬁﬁddéﬁmﬁcdhééwdséabub i eawily remdvable from the
conmbi nation o0f styrene with isoprene are conbi nations
skimaurfagg: be enpl oyed. Enbodi ments 25 include matrices
of ;
b1 odR AR B BBl el oot PR A Goflponent of
a frixgrie Mhebineemoplastic tehustadmevcs @érmrhll;cambd)ql«mpmmebmat may be
contained therein in an rangi ng from about 10
reprasenig by the foloming\gepaia g‘% bl ock  copol yner,
e. g.a.d. od'p(g‘bg tx 14 % to about 22 % 30 O her,
. optional componénts of a matrix (or other topl cal
met helderedn “A’s substantinlly amagndvinysdbstitited aramatis compound
limt 'j ‘( sol vents, resins, waxes, e.g., liquid
PHWNSF PIATKand the |ike, anti-oxidants, e.g.
di bUtB”'li‘&(Hu‘%ﬁrﬁllaWBSnj@?Qtéch@ioléflhq:olﬁrﬂbﬁblo@ﬁ wel | as
ot her opti onal onent's descri bed herein. For
exanfol’ é an integen nEiset SReAbesPFo8nd14240

Z)r(g : ”ar%P%%%Z%%sdeeﬁ%rémfrgﬁ f HBiyﬂ}f?c%hQFédm&urpd‘hth which

Sfﬁéﬁ?bBWme?rW ins{A-Byaee coinbirast.opy! adi pate, DEET,

propyl ene gl ycol), dehydrated al cohql er,
and The beQKéoppl'Vr'&%"eréhﬁ fermdaimantepreset a i blogﬁacopolymer,

t I n
< RO RB ol o PE T A o ey fehianis
abouThé& abovea mriovisubstituitet! ampradtmutorspoundsingtude2but are -
as from about 7.

% b
el ey S eo aTe viniguBad SRty eng fihetYishirene. The

4 c@r@ﬁgé‘t‘éﬁ dlbl@?lﬁ@ﬂwc‘i&ie Hut @Y€ hbpllrﬁﬁéd‘ IRt eg- H"Lfié’clnéﬁ@fbgfpentadlene

hydroxyl terri-nated pol ybutadi ene, and 't
ahd Ie@preme decomibinatiopcafisteene with 1,3dputadionet ﬁad@r@mbmatlon of

Lon used in_ t J i
siyraa B P For iR IVl gk pEri§Bl P8 ERbgments
incRIcaRhtriced &1 bsckatl Wi magsse &palyihenst. styrensuarid of block B
enbodi nents, the
which is a polymer of isoprene or butadiene.

The end block A in the above block copolymér may be contained therein
in an amount ranging from about 10 % to about 80 % by weight of the block
copolymer, e.g., from about 14 % to about 22 %.

Other, optional components of a matrix (or other topical methadone
formulations) may include, but are not limited to, solvents, resins, waxes, e.g.,
liquid paraffin and the like, anti-oxidants, e.g., dibutylhydroxytoluene and the like,
etc, as well as other optional components described herein. For example,
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formul ati ons may contain a sufficient amount of

phar maceutically acceptable enulsifying agent to
we@pasaidsyl t he conponent (s). Useful enul sifyi ngpemesi085/014240

i nclude, but are not limted to, phosphati dyl

cholines, lecithin, and the like. 1s O her additives,
éxémjdlhr??somdnwlihasmcngbaéchploy/exslnnmdeabsbateenmwtmimw inmneral

oilefjaneth- Eé‘qdyﬁﬁ%i OB SS0Broion aciiAie (WHE] o PEG IAPr A
R C)th gﬁ;? LigoRsl Waté}aéﬁa 108 liR&!f Theettairs BATboAFMERE] the

| um acétate, sodi um phosphate, sodi um
foendiatidres wmtmﬂedBrEEa'r M\ere aEEE tsorbr@segﬂ incyhameunt ranging from

e B ol AL BB 26T igBout st avou
20 A¢ EH% as t*'Plld)tm @bSuW’TS tol adeL@dS%) e.gmaoby Eﬁéﬁd@ﬁry resins that

pr opyl par aben, d benzyl al cohol. 'In certa

meyrbe@nnwnysd m;ltgjeu@ut ate npklimigd e q@pygg@rﬁat@w%d hydrocarbon

rehRa BB hinef o BURPE A BB, 2 PG

fitthRrartam éMBodmveiTtend teficallrethadene foayulation used i |n the
i ncl udes, for exanple, various 25 non-woven fabri
subiags inviesiion d:@ay bﬁ@ﬁ%@(e‘dffr%ﬂ eater- EHSOM %H?WQPQQBF oF salts
e t I ne
SR AL ol o ity WO Buh Rparei e

folghfimhengmay‘ndntamea atfficiempamauet of phmmmﬂly@aﬁy aaq:@table
i and

emwélfy;ng Feept PPa?mHE'fyGB%Pamﬂ%eﬂﬁsgé%ﬁefu' emgﬁﬁg'&‘gtatb%tms
m(‘fYUHQol%t Qéeﬁ?ﬁf'I|HﬁtedttSabh6‘£:>ha"tl'dpP¢H&|ne§t kecitt$in, ARE the like.

ort Ay be porous or 'non-porous, but |st pi cal
Oﬂrxemapdnwas, suam as:th-aﬂJustm@@@IdIH\éeﬁ maytaleo badrp@l\a@eqi ayé\e

AR08 BN B 0 el Praslo ipafdr incjyd, put are ot

_ Im@’l‘éﬂjﬁﬂ Adigan dues asimdrbemblieAacR), b@se§@€buff@t§$$uelalaslsoﬂwm

t hé backlng i ncreases the effectiveness 12 WO
Iaczmawspﬂuse@cp@rewzw@/mczﬁ@mte HOABIM CHIaRcSOHHM prrate, or

SRR A AT o P BRASINAR RS By bEREH! Ficrobial

pregbnatite®that Medyebs entleyed mm&ldeatbub areohot linitedtdhadone
into the skin. The | ength and Bdlmensmns of the

mSUTYﬂRﬁfrﬁbﬁ'ﬁeorPWﬁp@ﬁtP%ﬁ nekensy %'ICP ol.5 comensurate,
:Mnglt Iﬁ%&%lﬁéﬁ%&méﬁﬁﬁ%@ﬁ%tnw& BeBrdsBRBBA attitking layer

di nensi ons of € met hadone-contai ning matri x
orcmm:tml flihersupipont mﬁgenlarally made af adlexitle matgtial whighds eapable

afﬂﬁfﬂﬁ |Wﬁ]¥gr5\%p ﬂ}a e[}g\?qswgé %g d |Bglmd§g 3‘% F;(ern@e% Yarious
néﬁl%véﬁngmé oveRIThBiits, &paadbR el 16} d lanﬂddlet ¢fcthes@

the methadoné -containing nmatrix conposition and the
materials with polyethylene film, polyethylene glycol terephthalate f|Im polyvmyl

chloride film, ethylene-vinyl acetate copolymer film, polyurethane film, and the

like. By “flexible” it is meant that the support may be substantially bent or folded

without breaking, tearing, ripping, etc.

The support may be porous or non-porous, but is typically non-porous. In
certain embodiments, the backing layer is substantially impermeable to the
matrix composition, methadone and fluids, e.g., any fluids exuded from the
application site. Such impermeability of the backing increases the effectiveness
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support layer (if present), a release filmmy be
positioned on the surface of the nethadone

WO capsti#izei Nng matri x conpositi on opposite the bPCRUBYOS/014240
whi ch provides for protection of the nethadone-
containing matri x conmposition fromthe. . environnent.
anléfficiefb ¢ a$ thd inethadvnebeoratainirgp magrin easmWaltlem Bbr, emtmple,
15 representative release filns incl Udﬁﬂg ﬁest er

subgtantiakinprermaabiy o mpthadong rerves §o /A increase the
e%%ﬂ?aﬂbﬂ'o‘f‘%é‘fﬁe&héé&?&@wgéb%ﬁf transdermal drug
del'rvery system nmay abricated using any
conviHe lenttrpand eddth. difeesivos o the suppob aee bipidally substantially
fabrication of the s ect net had '
cqmen&vr@é&un%dﬁngﬁsacw ShtsteTairaten v e e ng wieth,
dn’n@ﬁ%fégg%f@ﬁ@ Pf%thﬁ@oﬁe Bastafihd keatfk XbrHpdsitivdhomigh whith it is
uniform 20 m xing of the aforenmentioned ingredients
assodiatévk Theosuppugt lyer peythaver thicknesgppoging fram|abaeit 10 um to

a3 4008 WR 2t Y B T8 B! oAb SRR A O0 i in
Ce!",@‘"i bﬁ(b%?iﬁhéﬂ& | ayer transdermal drug delivery

anount of nethadone- containing matrix
I ayeln guiditiento the rethadkhagcorntainimg rfmjnx/g@mpoam@n@ndrihe
odi rent s the apgpunt rm

Cerog@‘g{’]%fre Rresantlya seleass u{najyob 8&88&;& Pﬁer{bg g"éce of the
mgﬂ%o%h@péoﬁtfalﬁlﬁﬁ nﬁ'ﬁihf@ @Qﬁiﬁﬁ}snti@ﬂrﬁﬁpdﬁté ghaBhtking vadsh pgovides

'ayer transdermal drug delivery system may vary

- fommtectvcepofettn@rfnathaﬁ@ngh ag@t@lmm maiex cgmpoatt'@nrf mm the

| ted,t
B he B4BLE 0% FAEOE by NPknoh kel e
eﬁ?ésfér%éth@ﬂ@lé&sel fﬂmflntlude?fﬂfhjemérsdsm@ dePETeoy PRy andtine like.
al so vary, 30 where in mapy enbodi nents, the

A m@ihﬁdﬂ@% ¢qrﬁmngtg)m[atry</ bpacking l?(yei yapsdepnal gir UQ{I’B‘PE"EW system
mgg be fabﬂg&t%ﬁd% ﬁgﬁﬂ;‘? edhvEN hyEile ﬁ%ﬁr‘%‘f&%‘? Ore @bﬁ@é’r%ntlﬁroﬁ&ol for

out out 20 to.about 20
fa®rigatiorabitiie s’lﬂi]lecﬂrrﬁemadabetmnnaﬁﬂlngrmatnkfbackmg\/@/er transdermal
2005/ 110381 PCT/ US2005/ 014240 cert
RSP UEC PSS RS PRSIeC PP e B e uniform

m‘i)le%Ef ?Te é\‘or Qhﬁ‘&ﬁed ﬁ@?ék!léhl@gér)ﬁ thtehet:o"a*ﬂih{;frlﬁé p&é%aorﬁt&a

rom a out cn?2 to about cn2 or nor
suppaTs folloveat bacutt@ghﬁdhﬁﬁeﬁldtanhéfQﬂLreéﬁ%ﬂtﬁ]%PQﬁlfl%ﬁ size to obtain
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layeBOTRYS29Y, Wherednsertayye@bedingnts ihe amayi gngy range o about
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adone containing matri x /backing
| ayeThé rshaﬁdejfmé rrthigd ahed- |omtq,1nmgsrhamx/badkutgelayertransdermal
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BlacdelyenasySieD HRY YRNe e FePresar lye ghapes mclt'}ge bu)§ are not

limited to, square, rectangle, oval, circle, triangular, etc. The size of a methadone
containing matrix/backing layer transdermal drug delivery system may also vary,
where in many embodiments the size may range from about 1 to about 1000 cm?
or more, e.g., in certain embodiments ranges from about 10 to about 300 cm?,

e.g., from about 20 to about 200 cm?, e.g., about 130 cm” to about 150 cm®. In
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the |i ke, and spreading the resultant preparation upon

a surface of a backing layer to provide a
woredosadsse- cont ai ning matrix layer on the backp@mus2005/014240

| ayer. A releasable liner or cover may be applied to

t he nmet hadone-containing matrix present on the

cebrakbpbddarents, Feesurtd dreatis sufiviatetombyeiythieentinagrubks of a
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- ovekaexpipfary SIREPY ol fadiiiaE, feufedtpi Knbfing matx
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prfeggﬂybﬁ%éjﬁaél?m Pﬁ)e'r efhd fedui@nt ﬁdhgé&%&fsyﬁew Risgdbe 6ut to

surface of the subject, in a manner
srﬁﬁllenmtes:aad\/DrVarlmsashamea‘Iédepleeﬁé-trat| on of an

affecti ve anpunt of neth danet .
Fopi £9 SXTRBaBrR 4GP RN Og St St Capt s tudfoplasti
ela¥®mdrdandSenE 6EmMRre R ET MpBbricHts chIﬁ @stth@sébieﬁbnbed herein,
surface associated with the pain not

or
mwrtmclneqted;imspﬁan wémelt the @a@mr@e Toe f?ﬁ'é m*xtqf; maypthen be

%@?ﬁ %%%ﬁ@ﬁﬂ% 261 Y@Aﬁ%&%én e %gd%% to the mixture and

nﬁ)bﬁﬂﬁr eriyesf tirmans d@pmée tﬂT&n@eﬂ&idmthro;.;ghoethesmlxture.
npl oye the systemis first renpved

Tbgém@ph@q%me one- egrgg@mg magmnwéh ngnglpread or coated
oRr O§L§>I‘btr(]§ of 4 JBERT 7O, rebérseerﬁl?\‘:ggtertélﬁ gRYcoater, knife

adone cont’aining matri x.
cwtehaa:tmmedmt mstmougj banoted thahthe agov/eamanuf@tunng protocols

aif GerecabiseeriivonyY SoluiBaiold 1] i BRbAYR Y] Bréiucing &
b §Srie-chStalfiy hiRed/BHRRIR) lalér Bandddrmat aRRfldemlring system of

the net hadone-containing matri x delivery systens are
tfteeﬂslibja@thewrv@n fag be emnlwednt | y adhesive, and thus

¢ he Beg tg% f&ﬁfﬁhg |C%Srgetg%@8ﬁg%hﬁgﬁgﬁqn précticing
t?@@@cﬁe@‘ﬁﬂeﬂfod@t B@menﬁp@ai methadone formulation is applied to the
surface of a subject’s body, e.g., a skin surface of the subject, in a manner
sufficient to provide for penetration of an affective amount of methadone through
the skin. The topical methadone formulation may be applied directly over the
source of pain or directly to the skin surface associated with the pain, or may not
be directly applied over the source of the pain. In those embodiments where a
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1o hol d the nethadone -containing matrix in place over
the fornmulation. As noted above, in certain
wepdsdiozent s the topical fornulation may be i np¢tesioosm4240
of a creamor the like and such is dispensed fromthe
di spenser packaging from which it is provided and
mé&thbE8He O8dRainirsg nadbe/baktkingdaperdyarsdehmabdruy délivery system is
surface and then opti onaII occl Udqua wi.th a mat E
enplayedh tha;syaerwyﬂrﬁgfera@v?ﬁ QEWRNHRAGKAGING IS A3 Pe pLgsent,
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|n surface, but not directly over
a Ebppcsm)tmaedoés hbelnptude methadonedn théealtib)jsuch 32 pai n

| el t t
mpgwsrg@ggégag?éta thse\ﬁ{ln d QbX\éé irg;gﬂ%%ﬁééwn?ﬁg#h@dane (e, a
b"r’ém@m%?m@{‘Q'rét B/ ééhélnl\ﬂ\@&odlﬁfé?ﬂﬂwma@m Rgenttedt does or does
certal n other enbodinents, the subj ect nmethods include

netdpelode Inyethpdbye mayabe ppsidoned ovanssin srfacetbah hasgdopically

Kk
aBSRR mefhationg Bkl Tprfidagl dpgiinbREasP0t ol O
a 1R 1¥6ica0RsinatiRPR FofRillaticn &F Hid $4i@jé6t inventidn may be
mu- opi ol d agoni st , Iocallé as an. N\VDA rece
s

e@ﬁtqy@gﬁpgct apadly épﬁrgg]q@" systemigally, %ogﬁlﬁ)o@r&d systemically,
wﬁgfé;éﬁéh s |ﬁ 8% ‘Fé"&*ét In %ﬂ@@%ﬁl&ﬂﬁpﬁ@hadone formulation

goni st opi ca fformul ati on rrag
ﬂ?lﬂyeelcttrtd)tmﬂy(ecm‘zerdimgw mtore@aamén‘@oﬁenemsriheau jsict methods

ol o3l ARBUING 5 eNSHEEAmPUPL bl Mt fcororh fip gurtace
dir QMR hRE sBéR:et@‘ s tbarkdt @ ibectdbr pamItsy §’cb|§lyl dttihg locally

regi’ons, depending on the pain origin. The anount of
as arlbealanaropioid @gonish aold aslogat N eeqeptonaniapenist. 4n certain

egﬁupﬁglfrggrat%? ﬁ'@vﬁgﬁl ?&éﬁ? ’ds?ﬂ@ Dol BSpiRANY &,5iliRG drPdective amount

of methadone to a skin surface, but not directly over the source of the pain, to

treat the subject for pain by solely acting systemically (such as to result in low

~ systemic activity) as a systemic mu-opioid agonist and a systemic NMDA

receptor antagonist. In certain other embodiments, the subject methods include
topically applying an effective amount of a methadone agent to a skin surface
directly over the source of pain, to treat a subject for pain by acting locally as a
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application site, etc. The surface area that is
covered by the topical fornulation 10 nust be
wa@ndositoizent to provide for the effective and ebPdT/OR®0$/014240
adm ni stration of a desired anount of nethadone and
in many enbodi ments nay range fromabout 1 to about
lod) BhL-epRid agomISE loeally.as am M@Aaempﬁnbadtagenm s\steroally as

AR CTIME T E MEH ryi
cre. THentoﬁ)ﬁ,ra'i méihmgd’fﬁﬁ atiorl M8y Per dgHiRdab &y donvenient

sufficient to cover eentlretruck of a Subject.
top&cabmtb ﬁ'@rpyc;al shes slinterest mchalerbyt awmyet limited tehaums, legs,
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prﬁllaétl’ﬁr)/sné?téic Ties s&%@dﬁ@hﬁea at tsa¢crvar@cu>b9ahe topical formulatlon
ormul ations may, be applied two or nore tines

| must@e)sufﬁﬁneet 19 pwyide fRsdne etieetivergnd gHisipnt W'Hﬁrﬁaa%ﬁéa
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one formulation will be spread over the region
tharemlae trovleof agubiget.i Accardipghpthe sdrfacreamaonasidange &@m about

1® oveg ﬂé‘f"w teﬁg{@r{crq?ﬁiiﬁha,‘«’e ﬁ\a&eﬁﬁﬁ‘gg\tfso%ﬂhﬂfs the surface

up%n‘imﬁi&ﬂ/tﬁé t&ﬁ&al fbkmglan@ﬁp@hwaéd mt;/rwamlﬂsnﬁuoymbw im. In
port, an ap rlate sized systemw ||l be 30 placed

practsring ifee soiPormediasis, sitagicahoTaMAoRATRBREARRIEE & Hngle time
orgqsg@lég’lﬁ%gf firleS: oveT'%gql{/?riﬁ ﬂnye%%ﬂac :@rﬁ@ftﬁ‘é @bﬁ"g@ égﬂedul e may

ra périod or t esire
beagaily, Werskiyg biwaekdy,mbntiy, etc.For exarhyle] certain tegical, fotroulations

occur. The particul ar eriod of tinme durin vvh'l(chtthe
eGP ERPIRE IR Traeha draHear Horetesd Wesk. ctc

200 I

AR o TN Qb iy s for e

desineidt reduction trhat leasitaneeaseat oé ppii, @, g.t ﬁeqsam;eamd/or intensity

t t f th t
oo msibnie Srect At gLt ari e PREShe el amglies gray be
déf@frﬁﬁ\@kjrlﬁﬁ iriBal). Fe? sbRitions, J:Il@ééf-swrfsb@@ls Ftionshcreangs and the
| east about 1 hr, e.g | east about 4 hr wher e

IllTehéWesnTe(ﬁhadmtﬂ ioﬂmui%@nb@l";b@l SRraRaever theplegian apd agpovering
o eBIBLInel SR beEG e B AR OBy

foaRfta Randdmiz syﬁemtmbdmﬂucﬁes‘ awatey suoh asereSISangd/or SBS

about one or nore days, g about
block copolymer matrix present on a upport an appropriate S|zed system will be

_placed over the region comprising the application site such as a skin site.

The formulation is maintained in place for a period of time sufficient for the
desired amelioration in symptoms, e.g., reduction in pain, to occur. The particular
period of time during which the topical formulation is maintained at the
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a week or nore. These tinme periods nmay represent total
treatnent tine periods, i.e., the total anount of
wo dove/1amsser ea of skin is treated accordi ng to PAEUS2005/014240
subject io nmethods, or nay be a period of tinme of a
first treatnent and/or any successive treatnents at a
ap?ﬁéétidwéiw depyndsca aasaristyt ef fastors sublsabldi notdimaited to, the

reatnents. according to the subject thogs be
naﬁéﬁfQﬁﬁh@@aﬂbI’fﬂ‘%ﬁHW@Cg &9 e sonsitiviypf the su Jeﬁgﬁ%/ heul ar
m&ﬂ?é?ﬁ%t%gp b%%b@gne%llﬁehe ?1as p%ﬁrgg.ymgﬁglggé ?r\?gla@é for at least
abloue30meint 6.g1eat least] aluteit Apy, et atdeast akoutel e sihere thes
formIaNER BVAYCRE MBI oS Kt i RS AS APl SO EEgE 12 b
or%ﬁé@rﬁalnm%eﬁfbo@iﬁh@%%@ p‘é$|@@ dffinfe nidyerahge$rom about a

appi i cation, an effective anount of the sanme nethadone
ferrcmns &1 about pfeys days onmorei € Gerahnutopgiaranore days, e.g., about

a s(vpg Iag%(#g'n Tﬁ% c?n}{p @es q%r%%i?%ﬂ)ﬂegéﬁﬁ@gadﬁ OIer:ﬁ’mlent tlme periods,

i.cCahbabial BFMt BROINS AnTERSH 6ff Wity |33treatfet1ez(ccar<$ug fto theesnhbject
period of time has el apsed, the subject r&(5/hods X
methodat eumaydeor Paipd of t“fﬂ?e%f 3§y ﬁf@tatfaﬁn‘a%l £r 8A¥SY cessive
| t
RS o PRALLRE ARG L5 80 BB
ada;beddhgwthé sm)gcthaeﬂmmisu redy bemaforamd follawingra §ist éreatment at
For exanp wher e net hadone'a%ont

a padicu|an @pggcqt%ne( EaGhs Hameg alyd@er&@:f}g{, of 9ft§9gtpgﬁlgd of time
had ﬁlgs%' QY elesditE1raRHets Hhay | Irimxdia application of an effective

ne-contal ning matri x 7 backi ng layer transdernal
ardougt mfethe\sanye maémethasiorb@fcrrsmlamuwd i ApsRHeYS

r _exanpl e t he [
oG ah o005 508 o8l oty pelhe g
preViRRdidppNtatich, areéfadoBameditictitne BQM@M@th@d’dmdbrmglatlon
"ayer transdermal drug delivery system 30 nmm

_preephtioerdifferentttapisal iasmulates foAM e @aya cregm %q* efaj

certa a system nmay be changed about
tr %@éﬁ%gﬁ E‘g %trc so. In certain enbodi nents a
syst Atadramghs imoemnaiararibodirmengs tmmedmtelg@rMMa saﬂﬁlclest
renmoved during sleep. Enbodi nents, incl C’a é/
P SiTn e 28990 ot RUBRCH el Sy ProrsBpated ond or more
tlrﬁg %4(3 944iidRal f&@ﬁ%ﬁa@ﬂﬂm@fﬁﬁlﬁﬁrwméf?nﬁy be the

creasli ng nDunts t hadone

saub Joa(atdlffémnt enethptene fvimdatior thast usagspreniosisly) may be applied
anount or, dosag

to(z@ﬂ aap|matypg|s1|tpyE8f egzémnf ha oeg%e \:\3881[:\) cgﬁ%ﬂrﬁp\gg{}m% /backmg
Iagepﬂénédérﬁwaqg déiivere k§stertbarteh@RpRy éQCWédamOUnM@fakﬁé a

trength hadone 5 system(or a pl urallty of such

mejfsadane) cartaingiy matrix mﬂcgwgdgyeruéansqqr@@égr@dglvery system
n%@[ﬁegqqp%pe\éfw% 8@2,?@%%&)@88959 NS L&IPE Yt aday, may
range from about 1 time to about two times, and in certain embodiments a
methadone- co_htaining matrix /backing layer transdermal drug delivery system
may be replaced more than two times in a day. For example, in certain
embodiments, a system may be changed about once every 24 hours or so. In
certain embodiments a system may be wofn only during the waking hours and is
removed during sleep. Embodiments include gradually decreasing the strength of
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thereafter, etc., wherein the effective anount of

nmet hadone delivered to a subject 1is gradually
walewseased over tinme by using nethadone for nmul e¢T/0s®00614240

varying anounts of nethadone. 10 In those enbodi nents

where a net hadone-contai ning matri x /backing |ayer
mbtrertdneramploged gveetimednyasygingrddcseasieg anmtdunts of methadone

net hadone- cont ai ni ng .matrix/‘ba%ki 2(%1 Iﬁy?r tra?sd r nal f
todhe g UBIACE JeAPERIEnHH1ES AdiaL B TeINGh 4 fit amauY sk dpace ©

| ki 508 § gd dvendda
B P (el o S e Rie e Shers oo
fodabbuktito aibbet 4 ameeke, aid then d Sependhaforeakssstrengtmgethadone

trix/ backi I t I [
oA 6 BB 0B SRR R T B by
thirdOBt WBBkewdttdrizth nfdthadése Bysteﬁi (Glayplpesity 60sidresystems)
met hadone- cont al ni ng matri x/ backi ng |1 ayer” transder

|
thereafterdeici wengreinyhecaffealing amenttal én%mﬁes:n%isﬁveredr{g a subject
Al bR PR e SO Bl (R varying

amblARt of hethadohBe 20 net hadone-contai ning matri x
/ backi ng | ayer transder nal drug del i verly,sxst em. %?%eé‘{,
not Indhioge gamhadimgnts waews  @ethagdeng-GPalay}Ing ALY ng
I v a
fE| 19883 B SERRFEALEERE Bcting R aRiietontaring
miakvevsacking Eyer faasderieal dsug deteeryfsystem rwmaevashfram the

agplation sqe,areae swicelhARAL B % " ekBSed FAH} terigoed by
ah&tBes BPbBEF ndtHaabhE fornilfAtLICis Rsired). Mhiethaade of theal

steps, e.g., diagnosing the subject as a subject in :
medirtafe-eohtaining matixbacking layes treagdaenalgrHg defivery system

<SG IR 8y D, R A ko s

sifnpI¢ peekhdeid méttddonierantginihg matriX/ieasking layet transterntial drug
or longer, at |east about 2 nonths or Iongti]r, at | east.
deliysuy sgstaphaway &iom Hiegeite. Upon remayal hg newagdeneronizining
fA r q , .
e SRR SR rorkBtc . e
metivgsone-ednthigdsy matdix tbatRingdayéstraristiandap doky daldesy system
PCT/ US2005/ 014240 or. | onger, at |east about 24 nonths
dees pghigave depgs al iR sit&t andard storage conditi ons,

€. 0. A fBstUrE RPIHELubiBet MetHRHRSE tHRNIFIn £551ica8sn R teMopical

or congltlons considered in the art as ‘anal ogous
metieadare céupositipn chermathadene ageint preaent thereingpenetaies the

oA PG B SEE0 SR Bl 6. 7Byl e resut, e,
treaNgedR et soopaige stable if the amount of active
agemI:Embodiments of the subject invention include one or more additional

steps, e.g., diagnosing the subject as a subject in need of administration of a
methadone agent. }

In certain embodiments, the topical formulation that is employed is one
that has been stored for an extended period of time, e.g., at least about 1 month
or longer, at least about 2 months or longer, at least about 3 months or longer, at
least about 4 months or longer, at least about 5 months or longer, at least about
6 months or longer, at least about 9 months or longer, at least about 12 months
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follow ng the storage tine period is at |east about

85% such as at |east about 90% including at |east
webmsti1B8824 e.g., as determ ned using the HPLCPEI/Obmo®bh14240

descri bed in the Experinental Section, below 10

UTILITY Applications of the subject nmethods include
ortleRgsakt Kastiaboitsaemonthsior |oagéecatc mnderstamdard sdsoraga

t herapeutically effectlv é%cg adone to
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d%%?ﬁ'gle '@3‘%?’?%%@8%3#&“%@%’ art. %uch dosages

may be determned in accordance with routine

phar macol ogi cal procedures known to those skilled in
UTkd@Yart. The frequency of administration of the

subj ect topical nethadone fornul ations nmay range from

about 1 tine per day to multiple times per day, e.g
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ofectiedovBaL e AN ARELIGERCS SRR ON, h8 TgmaRofiazo a
%pen r“eﬁe?tﬁfe' é’fﬂo@ﬁt”tdn'a"ana i Heins Q8 ndarit Redeaige sufficient

type of pain being treated, etc., and
tormhlemg'e desiracaresuloe.g. aeeaawmumchmnmln tQ!ira periag ant'me

688 SRR e bl iR e e,

@rdrﬁi Sevtit dﬁbf frer sdih bathPpeatedatHeodisration of ek frgabnlént the
limte treatnment of a variety of differen
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pga ﬁ%qggﬁgg@g% dt%( . ea%?ﬁ&ﬂjsf&?&‘ﬁ ﬁgg{@nd} ?Péﬁ@ﬁuﬁ%&@ﬁﬁmthm the

|ng a subj surferrn
kiR@WIzdgé mdsepiettide orthosdskitley ib¢heapl Byed dbeagesaertayabe

covari ety of different 19 V\p 2005/ 110

determinsxhipsraserdanse W%é%“ e wrmaqq‘gﬂﬂ ierlinfgoediies kppwn to
tl‘lds%1 AR iR thO S FRaYH g'?yf aﬂﬁﬁhlgﬁﬁﬁd)l’{ 8f il Subject topical

anmat ory pain, acute pain, chronic pain, .cancer
nrﬁlnmdomfbmmltairons;rpays rarigepbiom. abotidl trobjpes dayde magtiple times

TRl 58 SEtPal i & 281 APOLL LS BIRA (ALIED v
L Vet ontdPbRRianage pih Qb ., 28 Mt 'r@dhcéth%uﬁé‘qu and/or

eroine addiction-and the l'ike. A variety.of subjects
indemsityr efahalplain tar@operiorot bmehd hadjradien ek thriapy depends on the

type of pain being treated, etc., and may range from as short as about 24 hours
(or less in certain embodiments) to as long as the life of the subject.

The above-described invention finds use in a variety of different
applications, including but not limited to: treatment of a variety of different
conditions, e.g., drug addiction, pain, etc., where in many representative
embodiments the subject methods are employed for treating a subject suffering
from pain. The subject methods may be employed to treat a variety of different
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Generally such subjects are "mammal s" or "mammal i an, "

where these terns are used broadly to describe
woee@anisss whi ch are within the class nmanmal i apCTAS2005/014240

interest is the treatnment of primates with the subject

net hods, (e.g., humans, io chi npanzees, and nonkeys),

Mw&f%dlhelnsmﬁr@lbultmbhmdﬁealt@ rtmxrbpatltnicapam Bociceptivef pain,

use in the treatnent of humans sufferin

it el AR PG ECEple B pireT i 2 ingegypes of pain.
Tr%a%ﬁébée&(iﬂéﬁlo?@'rﬂa%% scr| &?!ag’a SAB R dfEdciodd tetrhérit for

pai n ed above. As noted above,
narbaticswithdratvail and ieipendéncris.gs to traat asubjesaforepioidraddiction

t [ eat and anal ogous terns it is
Suﬁgé‘rﬁhedf"qee%%qmé‘?{‘ grﬁlrﬂweop K&ion of the pain for a

per igamdt tdf@ﬁb{é&beén% fREEhbRY AdPdinglo wﬁ@@ub;@canmm
sense to refer to | east a reduction in

Gemegally adeh subjeatsearei ‘Mmearn &brOFf"fT@m@ﬁb?n fW"tGH@ thesetes@s are

%g’qR ??c&?% ngé %?%%”qﬂh *ﬁ%é? @‘Z‘ggr%argosg rgﬁlammaha Of

in{ ‘Pé‘ﬁﬁ@tr%Mﬂ@éﬁ@erﬂ&ifrpnnia{wmﬂﬂh&hg%ub}bcslm@hbds (eg humans
i nprovenent,; 3 20 noderate inprovene 4-al o

chlmpaamr‘e@md mogkeis) evaerethe Jeqtrﬁ“%&ﬁQS aé%ﬁé&lq%lyssu'ted

fofg %ﬁﬁl%{%o?ﬁﬁ%s e!?m?aﬂcfhw'détu‘? thPée%ngt’{ rg&cl)ﬁéptlve

paiﬁ%{!aﬂnnghbrwpmlar atute palin, en‘h)ome Pain, Qanncleeaam ant@ther types of
50% (noderate relief), where nagnitude of reduction
P%yasbge%s”%dg?‘p%\@ about 75 % about 80% about 95 %

or hAQHSfed(%)d\iét tl'?é sul%leble’m/ent'ldifflh@% 08e th H#e Pea Rt ©f pain.

cessat i on pai n onplete relief). The period of
By ftresatmepnt \/zmcyana\hgpes termscit is mieantableashamageligeation of the

eggefrf?]rg% pgngg ‘ﬁﬁbee hreggg @9{&0%%3}3#1 F%ﬁérotrer\g s%%%tto refer to
at3bastta fediicion ¢ the m@bnlt@@ébr anendity ﬁwd‘lbﬁfréﬂu@m}t@ﬂthe pain as

enbodi nents, e.g., | east about 12 hrs aor |on
e\eallgatedmgtdln@to H}espalat?@éesmem T@O' eeMMAHEKNOW ‘as'the Pain

SRl SRR RS BB 5B, it e fement o

ml@dék&éﬁmﬁrd\lfmmwmlGfgmpomvemerﬂpﬁenhmplem rehef) In many

term nated, such that the subject nqg er s
empgaimeds, tbgtrﬁggr@&fcf%pf r@é*Hﬂf' %palatln ega@y may, ecla{ Bast about

1 &{%r(tgﬁgm%“éfg g%eg %e%él’g iébo?’P@i‘S‘%C('éhgr‘i’t':'rnBBQrat@‘iéalﬂif)?'?aﬁ‘@c at least

ormul atton as describ
atadnmzs@% ¢m|a>|desatenrem maeoaagmmomvummﬂaa@lgh as

vt o PRRUERD . BROLLIR o2 or REREEIR I o1 Celelf TSR G '

c&ﬁéfe?é b@é‘séﬂonrcﬁ‘rﬂh\h@kc&ﬁpkf@ré}@f)n Tmar pélrlcw bf ﬂﬁhecrhay vaRy, where

, for about hour or nore, peri od
mtqamlm Batbodiments tagmgrlog afitiéne @ag/ rangp frqr@@@pugﬂ)&(ﬂur@ about

2Rl oF B b £ BRI T by bsbEE o attest avot
6 Ihe\Begertain embodiments, e.g., at least about 12 hrs or longer, e.g., about 16
hrs, about 24 hrs, or longer. Treatment as used herein also includes situations
where the pain is completely inhibited, e.g., prevented from happening, or
stopped, i.e., terminated, such that the subject no longer suffers from the
pathological condition, at least for a period of time. As such, application and
maintenance of the topical methadone formulation as described above results in
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In many enbodi nents, the intensity of pain associated

is at |east reduced, where in certain enbodinents the
w@aoos/1nBy1 be conpletely elimnated or inhibitedyus2095014240

prevent ed from happeni ng, or stopped, e.g.,

term nated, such that the subject no | onger suffers

~ at fga@bmh Iaenetmra]trorabr teghustioh d the magnddd@ﬁndlqréretqm&ncmj/ pain,

to be about 3 hrs,

incheivareablsln Fesegon o gemogel Sabears yth Pedod PLige. e

; ! red P be @boliPB Bfs, t
foﬂ% h%ﬁ"(lbr m@,@lé %Uﬂl%rﬂ%jccﬁlgml}%t Al so %r%w ged are ©9- 2

ledsbaboat 6 mes haelam'en feonbndiments €.g.hat |lsast Abet Ehhrs or longer,
effectiyv t hadone active agent, as

e. Q}Ie@?‘?‘r’tbggh%ggrgu{ %\%E‘f‘% T %nQ%rpl cal nethadone ,
f Or 113y 081 B8t dH S SPBLintieRsRy @ﬂpéingarrs@trawu tshattleast reduced,
tailoredfor its use in the treatnent of

whece in dert@mtembwrrw@? the paigtay e qo@mplgteé)ﬁgllr@ma{t%or
e

thé 8BjecPh@$drijer antfetdieorni the, pas, atdeastifoed pebiodef tinre that may

DRI s O rRlUFBHARSHIBAHS AEAAR, SRRBHE Tbr . Godt dgast

abo ¢ ?é?ﬁ‘% of !&tg‘é‘r’ee gblétbo@f ¢6H, ébd’ﬂttﬁ%ﬂsoor longer.

er no stoner nmatrices such
styrene but adi ene-styrene bl ock copolyner matri ces,

styrene-i soprepe-styrene bl ock copolyner matrices, and
TQHH%‘“-IMEEHA ERORMYEATIPNSS nr esent on a backi ng | ayer .

In certain errbodl ments, nethadone is the sole active ‘
agent present in the topical preparation and in other -
enbddisopno\dden are tapical orrthadene fermidatiany that ingtisiecan gifective

ArQ08 gc;fr?e ?‘%4?2]%{&? ﬁ,tﬁa\/g%ggg%‘e&%%cﬁ{ﬁ%‘é ﬁjc?o\fér GRE the topical

m@ﬁt‘&aﬁbnéb@ﬁkulaﬂon@dﬁi pretseﬁﬂmd@bﬁﬁﬂrgtdaugn dtdtnsrearkored for its use
systens and anal ogous_structures that are haped 30

in $he treatreant of paiR RCeRISNGo the subleqt snefbpde Jr e @imple, the
tobﬁélafog?\ulaq ontsrbef'n"tethQBSHé]I %fﬁ%ﬁ‘ﬁ% fa gfel Yotioh O npﬁﬁy,eﬁalnt,

SITeé surfaceé area o e target® l'ocatio .
oini@SsENt| br@éna,tpateh tepg, plasier medtthadike aas deseribed abauendh) certain

oval or other confl ured to cover atar%t
eraRpHTARS ARG EDARoRE [OMURTANS reoeeRERs BabdrmRinlecuar
m%%%@’r&@rﬁﬁ@ de L 6fTintérM0RLRLE 2Bt a@WQrmnt@betoamrﬁtopﬁstrc

active me one present in the formulation may vary
eldstpme:tl mgtrlcas sheh aststyrenefoutadienerstyreneitderk enpolyrer matrices,

SR S5RAATEVehg B B0yt MRAOSY s ThoSufifhay ve
pr@%m on 8 -Hhckinlg’ Iﬁyferah@eértdrn(erﬁrbédmﬁimsttmEtHéd%nW/mvthéSSOIe active
agent present in the topical preparation and in other embodiments more than one
active agent (methadone and one or more other active agents) may be present.

| Embodiments include methadone-containing matrix/backing layer
transdermal drug delivery systems and analogous structures that are shaped
specifically with respect to the target epidermal location of their intended
application, e.g., to cover the requisite surface area of the target location as
described above, e.g., as rectangular, square, round, oval or other shapes
configured to cover a target skin surface application site in a manner described
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Al so provided are kits for practicing the subject

nmet hods. The subject kits may vary greatly in regards
wo oooshensspnponent s i ncl uded. The subject kits PCT/USABS/014240

io include a topical nethadone formulation for use in

practicing the subject nethods. The topical nethadone

: ab‘dven‘mhatainwumwﬁ abtivée methydens pedsieat inothey foemglatioa maevary

| ot tch,
s o et DL VoG, pBEh el e Bhmay ranoe
frcﬁﬂ%‘%‘égf?rﬁt &, toaad‘ddt 3Ry %4 p,g Cuds gTEHAGRRRE of s MANS.0 %

orm of a nmacrono lar ‘matrix, such as
(Wi, imgi.ofrerrﬁabmnd 0386 do about 50ctormiw.asti ¢ el ast oner
matrix, e.g., styrene-butadi ene-styrene bl ock
copol ymer matrix, styrene-isoprene-styrene bl ock
Ki¢opol ymer matrix, and the |like, which may be present
on a backing layer, and described above. In certain
enbodi nents, a kit may include topical nethadone

t ner 5o PLNPES B Sk ERE PRI M o TR ioie, S e Bybect kit
m§¥ yaBgreltly ailiejaeds to/ thencorhposdnts omsiligeat Thesubjsct kltS at least
rene-i soprene-styrene bl ock copol yner matrix,  and

lnelhéeﬁ tepicat methagene tqﬁ@unl?étqnufferaé%énﬁ clicipg thgeubject
mEﬂoIE%d?HS t@é}f:é’il eﬁH o%ne f;ﬁﬁqjﬁgéﬁ H%Ttsé r?ﬁn?sultatrle form, e.g., a

adone
geteibtiad csprad, onslmuhemtl, oreanm patdedpaint, sapge, tplam?r and the like, as

aS5bpe 2b0unt e RO e Ak 198 it Mithaders,

fopﬁul%fn% §rH}I’%Sfo?mcdf%ama%hrhbl%chldf@natﬁﬁ E i n%ihé@ckﬂéf |
or mu pl e applications may provi ded, e.

mpladlaelgea therraoplastit elastamern matrix, €.9. stygeng- hgta@lerteuﬁfwene

oL o e G Y RO i anc

thihireewhit® hay Hel sresenmt drsaibacking 1ayenmanll described above. In
met hadone- contai ni ng matrix/ backi ng | ayer transder mal

ceftaiy emhadimentss pdtitamay anglude tanies) ragthagpRa deymadlation and a
mggfbﬁﬁélgbﬂlgr ﬁfattﬁx éﬁé@ leé' tﬂgrrjn@%“érsgé En &Eépﬁ{aétg{ ﬁﬁd the like,

y SYysS rov
e gndityrededutadipasisagere bkrcksmrjmlwnbomanmtss.yrbaeﬂsrgaraoeetyrene

th t had - /b

DlpPaRGRGYFET TG A TNEcikp. Sos R tha Ml eloR sl e
g A e DRI By e Blank ).
del i Viee pmgum ehtopicsl rhethedane fomrmugatiore pravided im kit may be

S O RSB ARl BB For oampl, where

the' 8RR dREBRIs Brasent gk iaveedmsysthemke! af embourit suitable for mumple
sealed in an individual package so that one

applicatidos srayope RIovidefl, ea@s PRCKkagRiNRy SiNglResontaiRes R B Single
tuggg bgglleh |jaL r@rdyutpgﬁ&%ﬁm gﬁ%( ﬁgﬁu{l\ﬁggé(lgppié Htlﬁ sePﬁrate vials,
tuek had® free ikentvitherenghertatmubatiohds ki the frameof metﬂaddaemhtalmng
matrix/backing layer transdermal drug delivery system, a plurality of methadone-
containing matrix /backing layer transdermal drug delivery systems may be
provided in a kit, each individually packaged. In such embodiments having more
than one methadone-containing matrix /backing layer transdermal drug delivery
system, a large number of methadone-cbntaining matrix /backing layer
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drug delivery systemof the kit remains intact or

un- breached. \Were a nunber of systens (or other form
w@bkoosapizerl net hadone fornul ati on) are provi depCT/Ub®05/014240
- dosage of methadone nay vary, e.g., for application of

a decreasing amount of 1o nethadone to a subject over
trémmrnﬁdmmg)delﬂ/lei’y smemsemegz befsetallm‘.i Bigejtm‘twmm @ single

packaged in sujtable Fa to nmai nt ai

p%ql@.gmg wavernyRicallygaah matnaden ‘tAgtadn|pg @%@t"%/?%ck'ng layer

tra S errATBARSY Iﬁ/e sytréf}%n#n% s@ﬁﬁngﬁ@iﬁ?\g@@eb%d&in%ﬁmdnwdéjal

cont al nnent” e si ng easi |
packiage smhaeoheenedhadommntamng nedxtewébm;klreg @yer barsdermal

A AR AR Sy es Ay e EinaeH i 88 prpRegRg Aiteq i e
pécgﬁ‘@lr@" ofaérlly Sﬁwdr Pr%tﬁ&c%)&‘leaﬁt%lrﬁﬁg irik ibackiifla ﬁéptrﬁﬁédermal

kits may irclude instructions for howto use t

 dugpielisennsytsterdaidhe kibremiains ikt |on uprhrepched.d¥Wherera number

of Y51 4PEk PRRBEr g EaPBleRF et Btart o Bl proyiggs e
doR e Pkt RdbREAA R Vaijo .. Ofor xpphitatior! dlea HBsteasiHg amsunt of

may be printed on a substrate, such as paper or

| meﬂeedqn@ to apubje@lsov@idiMe.t he instructions may be

pres i .
P oeBling & Ao Ts & 1RSEHBRS (el oo Saoidbaun sutabe
padiagiraf to(nnamtamaﬁemiﬁy dhadamy emttddﬁnpatslmghe gubject kits, the

sub-gacka in etc. In ot nmbodj nent s

COTBp eI, Be kit GeS prekahd lBea K ContanPsn! elediest igmake a
siﬂgfeaegélllyﬁh cﬁé&%.to\yaheresmet»ab&&tammt%r%énfeagiaebfe or

of age ‘medi um e.g. CD-ROM diskette, etc. I'n yet
amalhgous stroctures may or triay reathgadn antgmtumnt@ner &.@., toturther

but f bt
pRSENE e SRRY e sbmeralial{ G B8 sBlp L 8L B ke
Thé‘tsﬁbLé@i kit frfayRh Mt E ftktrudtiops dih @y tolisé 'ﬂhétcﬁji&m%éfﬁabone
is a t that "includes a web address where th

fqrmﬂatms.l@@sderdardebéemhe\maﬂmﬁi@nertorars#mmt@ﬁremeam The
|
OIS PaRD="RRoRRa LAB P b substate. For

ei(afrﬁf)rel,l tHe Piruttionsamay dedprinted onsalstiadtiate ssilett asipeapefl heplastlc,
foll ow ng exanpl es are offered % vxﬁg of iLllustrati.on
ntgRgdhe ks

elgnAsifychpieaagirestionsInapbesFe @P@@@%ﬁ@@ﬂ@ﬁ%ﬂ in
tnglgb{e he%@h%ﬁ% |150rT&ﬁnE)§¢érﬁ§"'tﬁ‘&e%¥@ o%faefed

SO as to provi e t hose ordi nary _
with ehapacmglng ar sumplaekegldg)s etookuoé‘nemeajnmt&hmenm |tm1 lrtsltructlons

SEek ol B 8 e el Eaf BEEIb SN PR PR Bt
rdR@BIstBradd Wiediuiyept C@Rdﬂ’lf dcksttd1at6. IBERA offfstesrhBodiments,
theen:c?tLgl iggtgl%t%%% are not present in the kit, but means for obtaining the
instructions from a remote source, e.g. via the internet, are provided. An example
of this embodiment is a kit that includes a web address where the instructions
can be viewed and/or from which the instructions can be downloaded. As with
the instructions, this means for obtaining the instructions is recorded on a

suitable substrate.

The following examples are offered by way of illustration and not by way of
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with respect to nunbers used (e.g. anounts,

tenperature, etc.) but some io experinmental errors and
walenwsatiens shoul d be accounted for. Unless i nECT/ESEUS/014240

ot herwi se, parts are parts by weight, nolecular weight

is weight average nolecular weight, tenperature is in
lindiegiomes Centigrade, and pressure is at or near

atmospheric. 15 1. Solubility and Stability of

Met hadone in Different Solvents In this experinent,

the solubility of ”EthqggﬁthW drRunmber of different

sol vents was eval uat ed e so vents eval uated were

m neral oil, N—nethyl 2- pyrrolidone, d||sopropyl

adi pat e, DEFT PEG D (propylene gl ycol) t ed

20 alhwiadiowingiexameles araoU §0rhHSP iEasyiofroYide t@%%/ f’ﬂ%fﬁ’é“ary

Vi r

sHIER B A BN R Bl YpSlostre A ERscAMIOUK o @Rl mke and use
th@\mbgéﬁteidventleeﬁ ahtjsare oot ritended tcSirhitéme stope owbahthe

ingeRsars %“ga?agzzwe@ﬁa/veg“ga 566011508Y bsshaTade tp gh5iR accuracy.
RBRT G i F OLR00,A ol 0 Bus 000
)E;Swmerﬁi[)errdrzs emcgdeﬁé’ﬂmms gaquld bg s:ceunBEbivn. Yudess indicated
obriEhSBhais G oy b S gRrPa0GAgE
m%%élrl\pégﬁ %Q&Q%Qﬂﬂ%gﬁées@&ﬁlgrﬁa% akd Eréls&uwm or

124 6 2.5 125 24 7 20000 137 48 6.60 20000
nda@atmospheric.

I Solubility and Stability of Methadone in Different Solvents

In this experiment, the solubility of methadone in a number of different
solvents was evaluated. The solvents evaluated were mineral oil, N-methyl-2-
pyrrolidone, diisopropyl adipate, DEET, PEG, Di (propylene gtycol), dehydrated
alcohol and water. The solubility of the solutions was evaluated at 3 hours, 6

hours, 24 hours and 48 hours. The stability of the solutions was also evaluated.

Results
solubility
Solvent Time Amount Dilution Solubility (mg/mL)
Point (ug/mL) Factor
(hour)
Mineral oil 3 0.369 100000 39.9
- 16 0.372 100000 37.2
24 0.202 200000 40.4
48 0.202 200000 40.4
N-methyl-2- 3 5.25 50000 1 262
pyrrolidone 6 5.40 50000 270
24 6.94 50000 347
48 6.84 50000 342
diisopropyl 3 6.86 50000 343
adipate - 6 6.90 50000 345
24 18.0 20000 360
48 16.2 20000 324
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Figures 1A-1E show the results of the methadone/solvent stability studies
over a period of time. Samples were stored at 40°C/75%RH. An HPLC assay

was performed.

Conclusions

10

15

20

The above results demonstrate the need for methadone to be in solution

in order to pass throUgh the skin. The solvent/carrier system used for this

purpose must have the ability to solvate enough methadone for the desired

effect, and at the same time, provide a stable milieu for the drug within the

dosage form. The solubility data and the stability data demonstrate the suitability

of certain solvents which may be used in the composition of a dosagé form for

methadone.
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A Study 1 5 1.

Pur pose The purpose of the study was
to eval uate the pharnmacoki netics of

applications in a rat.
Bl ood Specie Nunber of Dose Dose Col |l ection

nmet hadone
wa@odostiiissl f ol | ow ng i ntravenous and topi cal
10 H Experi nment al

TlrreeS| e Points.in ,Mnutes Test Article Al 1:0.5
. V. Yeraws Infggvignoys inigction g A A2 Rat 3 vein IN,
l\/bt hadone 0.25 nL / 30/ 60 A3 -Saline Solution

Test Article 2: Near-

Agatudy 10 / 20 /
pad with 45 / 60 /
Adi pate sol ution

Topi cal
B3 flank -Diisopropyl
Solution Test Article 1x1 cm Cl

1x1 cm Bl Topical/ Saturation
B B2 Rat 3 dosal Met hadone

0.2 nL 120

i. Topi pafposd: Near- gauze 101201 C C2 Rat 3 dorsal
Topi cal Saturation pad with 45 / 60 /
Met hBlee RUrAPSE ¢fithe BRedy. wag tEevalugty thei marn@évpﬁne@ﬁs of

SRl AL B A R

Met hadone- Di i sopr opyl

Tei koku

10 i Expenmental Design

C3 fl ank

Adi pate Solution (23.9% from

PCT/US2005/014240
Desi gn
G oup
1. SanpCensereatiohs f Réethad&os irRBat Bldbesa - Appical AdDosiatyation

Biood
. Dose Collection
Group | Sample Speme gumbﬁ’ rsof Route/Dos’ ggﬁfe Test Article | Dosage Time
amp e Site Points in -
Minutes
Test Article
A1 1: 0.5
1.V /tail mg/mL * 2/5/10
A A2 Rat 3 vein V. Methadone 0.25 mlL /30/60
A3 )
-Saline
Solution
Test Article
2: Near- 1x1 cm
B1 Topical/ Saturation | gauze 10/20/
B B2 Rat 3 dosal Topical Methadone | pad with | 45/60/
B3 flank -Diisopropyl | 0.2 mL 120
Adipate solution
Solution
‘é‘g;te/;rrt_lcle 1x1cm
C1 Topical/ Séturation gauze 10/20/
C Cc2 Rat 3 dorsal Topical pad with | 45/60/
Methadone
C3 flank 0.2mL 120
-D.E.E.T. .
. solution
Solution
Test Articles:

Test Article 1: Methadone from Teikoku Pharma USA, Inc.

15  Test Article 2: Methadone-Diisopropy! Adipate Solution (23.9%) from Teikoku
Pharma USA, Inc.
Test Article 3: Methadone-DEET Solution (10%) from Teikoku Pharma USA, Inc.

Sample Preparation and Dosing Procedure:
20 For Group A, a 0.5 mg/mL solution of methadone was prepared by
26
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15

Pharma USA, Inc. Test Article 3: Methadone- DEET

Solution (10% from Tei koku Pharma USA, Inc. Sanple
wee@palrsii on and Dosing Procedure: 20 For G OUPCEHUSA05/014240

0.5 ng/ nL sol uti on of methadone was prepared by 26 WO

2005/ 110381 PCT/ US2005/ 014240 dissolving 1.3 ng of
dlsmilhagdr@n‘@mﬁmethavoﬁeaammm @.®90LSold.9f% Soldoumh @loride

it nSPATRE e S e ee doited o B it i Ging

Né@ﬁ%%&ol@ﬁ\é ﬁ%&hﬁdﬂeqlr@eb'm admi ni st ered

Intravenously (1V) through the tail vein to
ani retesteish amodmwaA adnmgmﬁerpdcmtir@\renmlyp(évr mrm the tail vein to

arTRBIH 3 B e T Blectf ey byl e Slofy A gt ol 11 cm)

Sé’('uféi@é%ths(b bempiof m@app«@pnafe fd’f}.EaﬁniléTWag appli&d @' Bse dlipped
The gauze pad was secured occl usi ve tape.

sitern thiei bRk Qtd@emabdm@mrog@az?ean@vﬁ. The gaszeepd Was secured
|
o L 45 e 5L A BB A4 n

withiZearas pbrdlﬁetapppr opri at e time points.
were_centrifu

degrilesd @é?”@P&%” f%Poﬁéﬁk%i—hng’{aglcﬁ"ﬁét%% IR %’é’a “’Pﬁ'@sq%i” tubes
o8 R S T SOl St

zma)rpﬁiﬁ) ab2-8rdedre®6.Qelsink fdi0apogimately3th Bﬁntﬂesﬁﬂ’laemaowas

Oi‘ 2 73.5 250687 210 61.8 2 30 35.3 2 60
scted. 3 2 67.8 3 5 68.9

The sanples

iii. Results
Sample Concentrations of Methadone in Rat Plasma Sampies
Time (min) |(ng/mL)

A1 2.0 .. 169.5
A1 5 56.0
A1 10 42.3
A1 30 35.8
A1 60.0 22.7
A2 2 73.5
A2 5.0 68.7
A2 10 61.8
A2 30 . |35.3
A2 60 22.8
A3 2 67.8
A3 5 68.9
A3 10 57.6
A3 30 30.9
A3 60 24.5
B1 10 BQL
B1 20 4.14
B1 45 11.5
B1 60 11.3
B1 120 44.1
B2 10 3.02
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310 57.6 3 30 30.9 3 60 24.5 131 10 BQ 131 20

4.14 Bl 45 11.5 131 60 11.3 131 120 44.1 B2 10
WE2@2/12038WO 2005/ 110381 PCT/ US2005/ 014240 SanpdBUS2005/014240

Concentrations of Methadone in Rat Plasma Sanpl es Tine

mnn/n. B2 20 3.25 B2 45 10.4 B2 60 _15.1 B2 120

Sample§ B3 10 [BfplcentidBori2®f Bletb8donB3 AB Plas@4 SalBgle§(0 12. 4
B3 1PiheZ®in? (n@inl10 BQ. C1 20 BQ C1 45 3 83} Cl1 60
B23. 8920 C1 128885 C2 10 BOL C2 20 BQ. 2 45 2.66
B2C2 G5 3. 27 |24 120 6. 22 Sanpl e Concentrati ons iof
B2Met Ngglone 1 iRt Plasma Sanples Time mn n /
B2 120 57.8
B3 10 BQL
- B3 20 3.18
B3 45 7.24 -
B3 60 12.4
B3 120 26.2
C1 10 BQL
C1 20 BQL
C1 45 ~_|3.83
- c 60 3.88
Ci1 120 6.85
Cc2 10 BAQL
Cc2 20 BQL
C2 45 2.66
Cc2 60 3.27
c2 120 6.22
Sample Concentrations of Methadone in Rat Plasma Samples
Time (min) |(ng/mL) ]
C3 10 BAQL
C3 20 BQL
C3 45. 2.84
C3 60 4.16
C3 120 5.97

*BQL=below quantification limit (1.00 ng/mL)

Figure 2A provides a graphical representation of the above results.

iv. Conclusions

These data demonstrate that methadone is delivered through the skin of a
rat at rates sufficient to provide systemic levels of methadone that are known to
elicit analgesia, and at the same time, this topical application was non-irritating to

the skin of the rat over the application time.
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C3 10 BQ C3 20 BQ C3 45 2.84 C3 60 4.16 C3 120
5.97 *BQ.=bel ow quantification [imt (1.00 ng/nL)
woo@sne3®A provi des a graphi cal representati onpOf/Us1v85/014240
above results. 5 iv. Conclusions These data
denonstrate that nethadone is delivered through the
Bsstuuyqz a rat at rates sufficient to provide systenmc
| evel' s of methadone that are known to io elicit
anal gesia, and at the sane tine, this topical
i R 6§%tion was non-irritating to the skin of the rat
over e application tine. 28 WO 2005/110381
PCT/ US2 paitpexicibe sBudyStvadyo 2valuake) ﬂm)lstearm&Eqkmq@ios of

t he styd to ey Iuatethe MBco tlcs of
el flohie VR B0S e AnA P B Ar AR AN Bt el
applications in arat. ii. Experinental Design Nunber
Dose Bl ood G oup Sanpl e Specie of Route/Dos Test
i.AexperireermabBgeigtol | ection Nunmber s Sanple e Site Tine
Points s Test Article 2 mn/ 20 1: 0.5 Al min/ 40

mn |.V./tail nmg/nL A A2 Rat 3 vein Methadone 0.25 niL

/ 1_|Jhr [2 hf T Aﬁ Nainiber g;}471r Saline / | Soluti or B’%060d
prr p eﬁatmght | Shezie2: ghlealr } 5f'egf'ﬁlllltic/ha\ 5Dosage Collection
umber S Sampe e Site Time Points
Test Article 2 min / 20
A1 ' LV gl :nO/nﬁL* min / 40 min
A2 Rat 3 -v.nal 9 0.25 mL /1hr/2hr/
A3 vein Methadone- 8 hr/ 24 hr/
Saline 36 hr
Solution
Test Article
2: Near- 15 min / 45
. 1x1cm . .
B1 . Saturation min / 90 min
B2 Rat |3 ggg;‘ﬁ:; . | Methadone- | 9228 P29 | /5 hr /g hr/
B3 Diisopropyl solutic.m 24 hr/36 hr
Adipate /48 hr
Solution
Test Article .
15 min /45
. 3: Near- 1x1 cm . .
S lha |s || satmion | sauepaa | T0IE0NY
s a fank Methadone- | with 0.2mL | by ') 3 e
D.EET. solution /48 hr
Solution
Test Articles:

Test Article 1: Methadone from Teikoku Pharma USA, Inc.

Test Article 2: Methadone-Diisopropyl Adipate Solution (23.9%) from Teikoku
Pharma USA, Inc.

Test Artictle 3: Methadone-DEET Solution (10%) from Teikoku Pharma USA, Inc.

Sample Preparation and Dosing Procedure: For Group A, a 0.5 mg/mL solution
of methadone was prepared by dissolving 1.3 mg of methadone powder in 2.6
mL of 0.9% Sodium Chiloride Injection, USP. The pH of the solution was adjusted
to 5 with 1IN HCl and 1N NaOH to dissolve the methadone freebase.
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Bl Topical/ Saturation gauze pad min/ 90 mn B B2
Rat 3 dosal flank Methadone- with 0.2 nL / 2 hr / 8 hr
w0 283/13850pr opyl solution 24 hr / 36 hr Adi ppaEUS2008014240
hr Solution Test Article 15 mn / 45 3: Near- 1x1
cmCl Topical/ mn / 90 mn Saturation gauze pad C C2
Rat Bheltesstartidve Wetadrainistetdd ibtravehously (IM) tiiroBghithé tarl vein to
C3 flan sol. ution 24 hr Sol uti o
agals i Gk Theigsguen we§tpemm@rie5qwf9wé\t 41 rigrhem)
it 8L SHAhe ! Rith t¥tldridI8 whs appli dto the clipped
S%g{r%@?onlghuﬁopré}gs EJJE)RT?%ate Sol uti1on s%pp % PP
sifeeok dheibaéh af tre aigmals mcGrogst2 andidc ITé\eBQauze pad was secured

- Sol utlon (10 r.om Tei koku, Phar
s by peolisiys Taeol e A LA Mas BirRRsd IBRALRG: M oo BoicpgPlace
with Zéihad porols {w@/m_ solution of methadone was
prepared by dissolving 1.3 ng of nethadone powder in
2.6 nL of 0.9% Sodi um Chl oride Injection, USP. The pH

of t
R BRAEE TR ool oo St Al uoes

a%@@pb“t@ﬁﬁéte RiTé pore)STHEL d2hbles Weret @sitrifuigbt clt @appesximately

adm ni stered intravenously (1V) through the tail vein

10 280 a?mr?ar?sS ﬂﬁQGQi@e'A'US“I*ﬁé apﬁf%f\ﬁtﬂlv aéémamso Fiasna was
C?L . A gauze pad (1x1 cm Saturated with 0.2 niL of
€ appropriate test article was applied to the

clipped site on the back of the animals in G oups 2.
..and 3. The gauze pad was secured 5 by occl usive tape.

li-r RESUls ) was wrapped in gauze, which was held in

place w th Zonas porous tape. Blood Collection: Blood

(0.5 mM-) was collected into sodiumheparin tubes at

Sarhde appr opr i c@@Cemtmorpmf Methadorh in Rat Risises Samples
cent lflﬁﬁgldﬁL ml}hrnylmt ely o0 2800 rpmat 248
AHegr es Cel siB&s! far approximately 15 nj nut es Dl asna
Aas |20 59.5
A1 40 35.2
A1 60 24.0
1 120.0 .26
A1 480.0 1.54
1 1440 .31
1 2160.0 0.796
A2 2 136.3
A2 20 55.9
A2 40 35.4
A2 60 28.1
A2 120.0 19.5
A2 480.0 1.83
2 1440 0.923
A2 2160.0 0.905
A3 2 72.0
A3 20 49.2
A3 - 140 33.0
A3 50 19.7
A3 120.0 13.1
A3 480.0 1.96
A3 1440 0.785
3 2160.0 0.944

15

30



collected. iii. Results Sanple Concentrations of

Met hadone in Rat Plasma Sanples Tinme minn /nL Al 2
wW®300%/110881 20 59.5 Al 40 35.2 Al 60 24.0 Al BCOUS2005/014240

J.26 Al 480.0 1.54 A 1440 2.31 A 2160.0 0.796 2 2

6.3 2 2055.9 2405.4 26028.1 2 120.0 19.5 2

Safp@.(0 1. 83 . Kohebhbatdn®2MetZadad«6io Hat PlagbSartplés 72. 0 3
20 gTighe (Bin0|®#10 3 60 19.7 3 120.0 13.1 3 #480.0

B11. 9615 3 1440p.7885 3 2160.0 0.944 15 30 WO

B1200545110381 / US2005/ 014240 Sanpl e _Concentrpti ons

Biof hadonepus Rat Pl asma Sanples Tine (mn) h /nL

B1B1 1fp02. 75 l41.4

B1 480 159

B1 1440 116

B1 2160 82.7

B1 2880 49.4

B2 15 1.49

B2 45 3.96

B2 90 14.3

B2 120 19.1

B2 480 46.7

B2 1440 117

B2 2160 126

B2 2880 173

B3 115 1,70

B3 45 17.0

B3 90 7.1

B3 120 . 144.9

B3 480 1300

B3 1440 168

B3 2160 59.4

B3 2880 34.0

C1 15 0.84

C1 45 2.08

CH1 90 3.17

C1 120 3.84

C1 480 18.0

C1 1440 7.8

i 2160 17.3

C1 2880 11.1

C2 15 1.72

c2 45 .42

c2 90 4.7

c2 120 7.73

c2 480 29.6

c2 1440 20.0
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Bl 45 5.66 B1 90 4.8 Bl 120 1.4 Bl 480 159 Bl 1440

116 131 2160 82.7 81 2880 9.4 B2 15 1.49 B2 45
wWe2868/11B81 90 14.3 B2 120 19.1 B2 480 6.7 B2PaW482003/014240

B2 2160 126 B2 2880 173 B3 15 1.70 B3 45 17.0 B3

90 27.1 B3 120 4.9 B3 480 300 B3 1440 168 B3 2160

Sl B3 288(CdBderfiratiddi oflBetBaddde inClat AasrBa 88mpled | 90 3. 17
Cl 1Poe3m8y G¥m¥BO 18.0 C1 1440 27.8 C1 2160 17.3

CL1 2860 11.13532 15 1.72 C2 45 2.42 C2 90 .7

C2 2880 23.7

C3 15 1.04

C3 45 1.71

C3 90 2.89

C3 120 3.39

C3 480 14.3

C3 1440 20.6

C3 2160 19.0

C3 2880 12.6

The results are also provided in Figure 2B and 2C.

iv. Conclusions

The above results demonstrate the reproducibility of the data from the
previous experiment (Study 1 above) and confirm the lack of irritation and the

delivery of a sufficient amount of methadone to provide an analgesic response.

[ll. Pharmacokinetic Study - Methadone Formulation in Human

Plasma
Study A.

i. Purpose
The purpose of this study was to evaluate the pharmacokinetics of

methadone solution following topical applications to a human.

li. Experimental Design
Test Article: Methadone-DEET Solution (10.2%)

Protocol: 50 mg of methadone free base was dissolved in 450 mg of
DEET to yield the sample solution. 500 mg sample solution was then soaked with
a7 cm x 7 cm size KIMWIPE (Kimberley-Clark). Then the KIMWIPE soaked with

the sample solution was then applied onto a human leg at the front area above
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C2 120 .73 C2 480 29.6 C2 1440 20.0 31 WO
2005/ 110381 PCT/ US2005/ 014240 Sanpl e Concentrati ons
w@bookkidzadone in Rat Plasna Sanples Tine m n np¢Tris2082014240
2160 35.1 (C2 2880 23.7 C3 15 1.04 C 45 1.71 C3 90
2.89 C3 120 3.39 C3 480 14.3 C3 1440 20.6 (C3 2160
knl:% @ lagSr eed0mirdur fa'hwasqﬁaxtddsomap af the WINOWIBEJAI Iayer of
gure 2B gnd 2C.  iv. Concl usio ve resu

adnebievAS PECERT OB TS ATINP B BRI 47 QB vigh s Hiac® on
thPrlgqu?Sh rn?md@tﬁhn{aﬂ udy 1 above) and confirmthe

ation and the delivery of a sufficient
PlasmarBamplentititndeo nBlood Fallectien dimargiglesi ¢ res ponse.
H1ll. Pharmacoki neti@ Study - Methadone Fornulation in
Hpuman 10 Pl asma  St4idgus . Purpose is The purpose of
Hihi s study was to eyphyatsssd RenutBar macoki netics of

pet hadone sol ution $phbow NYnfiQRkesal applications to a
human. ii. Experinmental Design Test Article:

Met hadone- DEET Sol ution (10.2% 20 Protocol: 50 ng of
inResattone free base was dissolved in 450 ng of DEET
to [

H{ Ki mber | e@ro(t:tllr?ﬁ BﬁtheTéhﬁﬁplbW@a%Md?ﬁcnéﬁmksféV%Kdﬁ and therefore

no analysis was performed for collection at O hours

H2 Below the quantification limit (1.00 ng/mL)
H3 3.50 ng/mL
H4 9.86 ng/mL

iv. Conclusions

The results of this experiment confirm that methadone is substantially
absorbed through intact skin from a 10% solution in DEET. Furthermore, it
demonstrates the lack of irritation to a human after a one-day application of the

topical methadone composition to the skin.
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the sanple solution was then applied onto a human | eg
at the front area above 32 WO 2005/110381
wOesWERABD5/ 014240 knee. A layer of al um num POI/USWES014240
pl aced on top of the KIMNPE. A |layer of adhesive was
pl aced on top of the alumnumfoil to hold the device
in place on the leg of a 100 Kg nal e human. Pl asma
Sanpl e Nunber Bl ood Collection Time Point 5 HL 0 H2 4
hours H3 11 hours 50 minutes H4 22 hours 15 m nutes
Sﬁﬁ%gl Resul ts Sampl e Concentrations of Methadone in
n Plasma Sanples (ng/nm.) HL Cotting of the
sarrpl e was not sufficiently prevented and therefore

BeI 5 n[cé {rg'tlc\)NasSof%étf\ (ﬁ(n?édi fI-Rfmé}?ha %ta % 0 hours H2

uant| |ca|on i 15 H3
i\ Cancl 11 S

of thi Saemperi nment confl r m Cbrgentigierhadone i s Blood Collection Time Point
subst éfarinationy 20 absor bed thtnetrdh i ntact skin from@)
10% sol ugion 1n DEET. Furthernggge, it denonstrates 12
the lackpof irritation to a huaes after a one-day 18
appl i cat I30n of the topi cal rretbadone conposition t 395
t - , :
B. Concentrat| ons of Met hadone in Human Pl asma Sanpl es
Sanpl e Concentration Bl ood Collection Tinme Point
| nf gommlldtienudeag/ ndontepfar) 1 5.36 12 2 4.95 18 3 We@gt%

- 139. 5 For nul at i orsytdsredsdpeant-Syitede Bopagpirter %

Syt r ene- | sopr ene-Bytogerated Bopio Ciypase! ESEr, KE311 1o
Alicyclic Saturated Hydrocarbon Resin, P100 30
Liquid paraffin ) 30
Methadone : 10
DEET 5
Protocol 25mg Methadone free base in 5 x 5 cm patch.

Application time was 12 hours.
Patch was applied on a human left leg inner side above knee.
Subject was a 55kg Asian male.
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Hydr ogenated Rosin G ycerol Ester, KE311 10 Alicyclic
Sat ur at ed Hydrocarbon Resin, P100 30 Liquid paraffin

w@osiaskadone 10 DEET 5 Protocol 25ng Met haplonesiosel4240

base in 5 x 5 cmpatch. Application time was 12 hours.
Patch was applied on a human left |leg inner side above
knee. Subject was a 55kg Asian male. 5 34 WD

2005/ 110381 PCT/ US2005/ 014240 1V. Additi onal
Stability Data A. Protocol 5 Three sanples of a

pret hﬂ@?ﬁl%népﬁfa%ﬁ paigh of formulation F6 with a 2x2
cm surface area re anal yzed using the HPLC net hod.
AAnal ?smtscdf each sanple was repeated once to ensure

accuracy. or pul at F6 . Wi ght te % SIS 20

ea1 TN saplS el & MelfiRtonppHIcR! Retsh ST RFRUGLAR Pogvin a 2x2
chEifaze aTl@haWeré%a ﬁ%’d@:sﬁﬁ@ﬂﬁé HPIE mbehdep | AHBNsiISoPBEXh

Accl aim 120, C18, Sum Analytical WMbbile Phase: 40%
sampleowRs repeated OVEPE fBSHEAFRI8Phat e Buffer with
F@cﬁoﬁ\ ‘Faqman:S 1 Flowate: 1 m/mn Colum Oven: 40C

F6
Weight

Contents %
SIS 20
KE311 25
P100 15
Liquid paraffin 25
Methadone 10
DEET 5
Total 100

HPLC conditions:

Column: Dionex Acclaim 120, C18, 3um Analytical

Mobile Phase: 40% Acetonitrile, 60% Potassium Phosphate Buffer with adjusted
pH=3.1

Flowrate: 1Tml/min

Column Oven: 40C

Detector: 210nm

C. Results

3 months stability at room temperature of the paich formulation has an
average recovery of 96.2% assuming 100% recovery for initial samples. The
results of the 6 months stability at room temperature of formula show similar
value in recovery. The average recovery for the 6 month period was found to be
96.4%.
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15 Detector: 21 Oyhm C. Results 3 nonths stability at

roomtenperature of the patch fornulati on has an
wa@ay®sagssr ecovery of 96. 2% assumi ng 100% r ecovBCHUSIOD5/014240

initial sanples. The 20 results of the 6 nonths

stability at roomtenperature of fornula show simlar

val ue i BafRROVELMulaThe aver agsndiiegovery f oredoligy 6

nont h period was #f ound to be 96.4% 35 WD 2605/110381

PCT/ US2005/ 014246 SasphdnFrnpetaauréle itbinths on oRacovery 1

F6 #1/ Raggpedenperat ure/RoofoTdnerdde/3 mohthsepaaly F6

#1/ Room Tenper at g6 e/ 3¢movkrTRentbdrature/8 nfoothg 2/ RedmM

Tenper abug@h NORE hs BER@BNTdngresdire/Bonofds Ro®mMo

Tenper at urse/ 3 nNoR$ hs #BMRddm Benkperafidé/Rowmhsene&sat ur e/ 3

nont hs 8¥efeat 3 r Epeat#IooH3T dRgpermtdrefpents ur €83 nont hs

98.0 4 F6 #1/ Room Tenperature/ 6 nonths 97.0 4 repeat

F6 #1/ Room TenpeF&t ur#/oonoTentrerad@e/8 mobthb6 #Z/0Room

Tenper atduemsat noA6 hs OFRNET aneeedre/Beotths Ro $h3

Tenper at urse/ 6 nohAd hs @M rHeratBLRoBMhTem$®i2at ur e/ 6

mont hs S6e®at 6 r Epeat # BT Rersratdrefpmantisur 866 nont hs

97.3 It i$ evideht friedeT enmevature/Enanins ard§-8

di scussiégepeghat the stiffeost Temperges MANBSi dd7ah

inproved nmet hod of treating pain, whi ch pai n may be

tre ugh,dir ct acti.on
T at Brevidti R e BBSke BethRloBoliaR I e Blipiedt,
métH’M@'Qﬁbvn@E aﬁ*ﬁ%ﬁﬂb@@@héﬂ‘i@dﬁ edtréﬂtuﬁﬁalrpﬂwhmp@ﬁdnay be treated
fective and efficient nmanners t opi_cal

thmugm@reqﬁ@cmm RAdbrReapiors af g ste of pain: J@@ QWG -described
m%érg oﬁc ro(/%resgéahumbe‘k]ﬁe PAfS5ed mHn'\g QaQ% %YBQS%nHaé?féi:tlve

t|on an e IVG anou

aﬁchef@luwfnt hienrets of rpidaiyedelivadng methadonaltong stbrect tpireat the
pain_ relief. The subject nethods al so provide

supiRa fal painnibe sHbiEs! FYEPHAN Pro\ideR:fapy pRBsiration of &) Sitective
afigihidfhefidBRe A%, HCtHe SW'PSLW%EL @ﬁer‘eB é\hgi‘ﬁgrfgr ra,ﬂ'? pain

represents a signi cant cont ribution
refieib Theasubperd raetdoﬂaaém: grovidecal law dosé elte p‘@ctuve ite atystemic

mgﬁ%(&er fﬁi:{]mlﬁ QE? /ﬁg%%gp b%wg{sg}fe rp@n?%n represents a S|gn|f|cant

contribution to the art.

All publications and patents cited in this specification are herein
incorporated by reference as if each individual publication or patent were
specifically and individually indicated to be incorporated by reference. The
citation of any publication is for its disclosure prior to the filing date and should
not be construed as an admission that the present invention is not entitled to
antedate such publication by virtue of prior invention.

Although the foregoing invention has been described in some detail by
way of illustration and example for purposes of clarity of understanding, it is
readily apparent to those of ordinary skill in the art in light of the teachings of this '
invention that certain changes and modifications may be made thereto without

departing from the spirit or scope of the appended claims.
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15 specifically and individually indicated to be
i ncorporated by reference. The citation of any
w@odkitomssi on is for its disclosure prior to thect/ubio0§014240
date and should not be construed as an adm ssion that
the present invention is not entitled to antedate
such publication by virtue of prior invention.
Al t hough the faregoing invention has been described in
!!ﬁﬁdéﬁh&LéﬂﬂEEyEizo way of illustration and exanple for
purposes of clarity of understanding, it is readily
apparent to those of ordinary skill in the art in
1.1 | gh% masthodéeortazincinisteringé niéthadoneagant tona shibject sgichmethod
chagges and nodifications nay be nade thereto w thout
C "9'ng fromthe spirit or scope of the appended
cl ai / 10¢83 ROSIK A 24Hd rm kbl S
CLAﬁgEcaﬁﬁaMH&%QQ§é%§gﬁ%ﬁgggg n1n|sté$|ng a met hadone
coalgmstmg a racthadpee tageshns theeoRlRCtBe @@epk PESSH! in said

forBpiafipac aRFubla Relf nh e i Ri8 salo pige ) O 7

active agent present in said formulation to
adm ni ster sai d_net hadone ag ent to sai.d subject. io 2.

2.The The methed otClaim 4, W%{@l.rb$¢i Sanmpulation comiprises a
th%eﬂﬁﬁﬁ|8§{%¢e%stgrﬂ§( )@Stl c elastoner matrix. 3. The

Wherei n said matrix is a
styrene- but adi ene- styrene bl ock copol ymer matrix or a

3.0, e TAMRIODCIATA e rol 8 R BratyrPRg HgadiBne-
st?r%'tnfe lﬂgagébffcﬂgmér midifix B\EEWeﬁfa |§$;§\‘eﬁb2styl‘éfh§ rtf_PIicbdk &spdlymer

i X I's prese on a backing | ayer.
meagbhod of Claimb5, wherein said backlng Iayer 'S
substantially inperneable to said conpound. 7. The
nmet hod of Claim1l, wherein said fornulation conprises

4 f ronrRdaidthod df Bidim’2 twhaeatsaidin&trikié weiMadbbswai d

net hadone agent. 8. The nethod according to Oaim 1,
wherein said nethod is a nethod of treating said

gg%ﬁ% B{qu?ggk p;%ﬁog Iuhdidth TELNMRG R is gfé”’ééﬂt bn é/"BSél@hg layer.

TonI's a cream oi nt ment
lotion. 10. A nethod of adm nistering a nethadone .
agent to a subject, said t ho, : . :

6. J The method of Claim 5, wherré?n Sa% backing layer is substantially

impermeable to said compound.

7. The method of Claim 1, wherein said formulation comprises from about
0.1 % to about 30.0 % (w/w) of said methadone agent.

8. The method according to Claim 1, wherein said method is a method of

treating said subject for pain.

9. The method of Claim 1, wherein said topical formulation is a cream, gel,

ointment or lotion.

10. A method of administering a methadone agent to a subject, said method
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contacting a skin surface of said subject with a
wo b@smopbastic elastonmeric matri x conpri si ng BEI/US2005/014240
nmet hadone agent; and (b) maintaining said matrix on
said skin surface for a period of time 5 sufficient
conwrisi@g:d met hadone agent to be delivered to said
subj ect 11. The et hod of C in said..
matr Ak cprtagtiag arskins u"t‘%ﬁ:l?ts?%g Sg‘hﬁ"é% bq kﬂﬁt@ner
Siing SARY ABfaoneanforit! A1k copol yrmer
elé‘ﬁ%tbﬁé)@c%gﬁﬁdﬁﬁ e rr]r%§ of Claim™0, wherein said
mat r(bx manta#ling adidesatrix omsald“ﬁk@n serfacaifasa r@raﬂdmfmne

. ' d t Ki
s HHE55, o BBk TP P 5 BB BB B o
is substantially inpernmeable to said pharnacol ogical

agent. 15. The nethod of Cl aim 10, wherein said
1het hﬁmmﬂa@@nf Ciasmp*rtlaymﬂrelrhsa:;@hr@atnzos aatyeReibytagiene-

D L T

meghhod of treating said subject for pain. 25 17. A
t hernopl astic el astonmer matrix conprising a nethadone
agent . 18. The matrix of Claim 17, vvherein said
13784 M6 hibtfod bY DRI RLAR@RFSAURARS is SefathecRe! v er
I X or a styrene-isoprene-styrene b copol yner
matrlx 30 19 The matrix of Claim 17, vvhereln said

1§ner o maghen pEBIRE 12 Stpercin o et pfesy B Sodg

la _2005/ 110381 PCT/ US2005/ 014240 21. - The matrix
aim 20, wherein said backing layer is substantially
i nper neabl e to sai d net hadone. 22 The matrix of Caim

14", STRErEBeR B! El hG PhEsl SRR nd By kiRt By

indriedble %salé\p‘hlaPmQQ@Tbglc&l aﬂent( a) a topical nethadone
formul ati on conprising a adone agent,

15. The method of Claim 10, wherein said methadone agent is present in said

matrix is an amount ranging from about 0.1 % to about 30.0 % (w/w).

16.  The method of Claim 10, wherein said method is a method of treating said

subject for pain.
17. A thermoplastic elastomer matrix comprising a methadone agent .

18.  The matrix of Claim 17, wherein said matrix is a styrene-butadiene-styrene

block copolymer matrix or a styrene-isoprene-styrene block copolymer matrix.
19.  The matrix of Claim 17, wherein said matrix is self-adhesive.
20. The matrix of Claim 17, wherein said matrix is present on a backing layer.
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wherei n said nethadone is the only active agent
present in said formulation; and 10 (b) instructions
wo osospr@st i ci ng the met hod according to C ai mBCT/B8S2005/014240

21. - The matrix Claim 20, wherein said backing layer is substantially
impermeable to said methadone.

22.  The matrix of Claim 17, wherein said methadone is present in said matrix

is an amount ranging from about 0.1 % to about 30.0 % (w/w).

23. A kit comprising:
(a) a topical methadone formulation comprising a methadone agent,

wherein said methadone is the only active agent present in said formulation; and

(b) instructions for practicing the method according to Claim 1.
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