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| NTRODUCTI ON i o Background of the Invention Pain is a problemthat affects a
| arge segnent of the population. Pain, such as neuropathic pain and the

| i ke, occurs both intermttently and chronically, and can arise in response
to variety of stinulants, including stress, injury, toxins in the
environnent and the |ike.. Whether chronic or acute, pain can take a 1s
physi cal, financial, and enotional toll on those who have pain, as well as
on their famly and friends. A variety of therapeutic agents have been
devel oped for use in the treatnent of patients suffering from pain, however
a safe treatnent protocol to effectively treat pain remains elusive. Sone
agents, such as aspirin, 20 acetam nophen, vasoconstrictors and NSAIDs, e.qg.
i buprof en and naprosyn, are -adm nistered systemcally via conventi onal

routes such as oral TOPICAL METHADONE COMPOSITIONSANDNce of this

formof treatnment for a variety of palin, In sone cases, systemc

admi ni stration by these REETHODSHORUSINGTTHE'SARE ' ecomrended. For
exanple, oral admnistration of aspirin may result in 25 stomach upset and
patient disconfort. Furthernore, the agent may exert subject 1 WO
2005/110381 PCT/ US2005/ 014240 system c toxicity which may outwei gh any
therapeutic benefits QreWsIRERRRENSE TROREI ATEDRPPYICATIONS! | pain is
effectivel y manageabl™@ USTNng conventional agents such as aspirin that are
formul ated for Rysuantto 3RUISEO.\§ ttA{esthisiapplicationad|aiarslprionity tatieanfilireg r out es
of admnistration. 5 Thus, there is ntinued jnterest,ip t jdentification
of topical aﬂ%Pﬁ{h%UﬂSﬁg'ét@ﬁ%‘tpf&w@'%?% Aty ARR“CGE‘%“%@”@L&OE Egéés%égﬁs of pain.
O intere i %k i j [F-1MRa\g f J treat

t he pain jFrll%d %‘lp E)'C?%I’e 0413 "ﬁ%g?@%ﬁ%@ E g{hﬁ’c{@éo rb@%%?@i??@e%’%%’%b X%T. t he
active agent through the skin surface, e.g., to provide :

INTRODUCTION
10 Background of the Invention

Pain is a problem that affects a Iafge segm‘ent of the population. Pain,
such as neuropathic pain and the like, occurs both intermittently and chronically,
and can arise in response to Variety of stimulanté, including stress, injury, toxins
in the environment and the like. Whether chronic or acute_,’ pain can take a ,

15  physical, financial, and emotional toll on those who have pain, as well as oh their
family and friends. | | 7

A variety of therapeutic’ agents have been developed for usé iﬁ the
treatmeht of pafients suffering from pain, howevef a safé treatment protocol to
effectively treat pain remains elusive. Some agents, such as aspirin,

20 aCetaminophen, vasobonstrictors and NSAIDs, e.g. ibuprofen and naprosyn, are
administered systemically via conventional routes such as orally and
~ intravenously. Despfte 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 éxample, oral administration of aspirin may result in

25 stomach upset and patient discomfort. Furthermore, the agent may exert subject
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for rapid pain relief. fo References of Interest United States patents of
i nterest include: 6,787,149; 6,720,001; 6,716, 449; 6,713,470; 6,638, 981;

6, 586, 4780 B005/4036P0; 6, 562, 363; 6,538, 008; 6, 383, 471; P@T%gwg,@m
5,989, 585, 5,948, 389; 5,935,975; 5,883,115; 5,703,101; 5, 589, 480;

5,580, 876; 5, 486, 362; 5,260,066 and 4, 822,617. Al so of interest are i's

Ful | ert ogysfensit tox1€i€51 WhloﬂhﬁéV’buNOé@h Mgﬂé)ap%utll:%nelﬁs? rdvREEPBY & , Pain
Res. Manag 5%003 Ghosh &Ba%erlan Pharm Dev. & Tech, (1996) 285 291;
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subj ect. ,Wmsqgu@%flmn@@ﬁohncl ude enploying a topical nethadone

formulation, e.g., a patch or anal ogous topical adm nistration fornulation.
The - subj ect hhuisptheraris continuesi lnte)'est ihithe ld@'dlflcatlan\mmmcql fofmalapionsat i ons,

25 the ¢t f f dif BRI EF
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clarity. 30 Figs. 1A-1 results of the stabilit
various asacﬂfimmwe aoveuntaof fee active gentibrovdteths skifrisgrfate fe.gegomrevitdee ti neO

results, ngort the results at one nmonth, Fig:. 1 Creports the
results &' '%R@ RARRIST Fig. 1 D 2 WD 2005/.110381 PCT/ US2005/ 014240 reports
the ngsuldete®inckl'otntepedths and Fig. 1 E reports the results at six nonths.

‘Figs 2A-ZCprovide grapnfcal results of various in vivo studies, as
reV| ewed i n t unitedostatespatentsSetinterast inelude: 65 87:149; & P200BARI PTI ON OF THE

are. pr ?§ HRASID 20 S RHBRE SETP o 28T BB c0) Behoad 8 BR o 31t e

top| cal ﬁ@ﬂp@msrm gt% gyls8, 949@8‘3%%3@9?5“@883‘4@ 580, 104

met had one erein the methadon€ i's the only activeé agent present in the
f or.mul at BBBY, M@,@SSO;&?@SMBG 362@1260;@@&&@ #18@2:6 tkiAlse of interssbfarer subj ect

with at asy oner th clyudes an eff ve anmount
of nad ha%g'thg 1%{:@ ?hﬁgn[ h@rd natgbﬂ(?; 13* 185 Guagnon et FT‘ P%ln

Manag. (2003); Ghosh & Bagherian, Pharm. Dev. & Tech. (1996) 285-291;

8(3):149-54; Hewitt DJ, Clin J Pain. (2000)16(2 Suppl):S73-9; and Morley et al

Palliat. Med. (2003);17(7):576-87.

20 o - SUMMARY OF THE INVENTION
| | Methods and compositions are previded for administevring methaddne toa
subject. Aspects of the invention.include empioying a topieal mefhadone
formulation, e.g., a patch or analogous topical administration formulation. The o
subject methods and compositions fiﬁd use in a variety of applications, e.g., in

25  the treatment of a variety of different types of pain.

BRIEF DESCRIPTIONS OF THE DRAWINGS
The figures shown hereln are not necessarlly drawn to scale, thh some
components and features being exaggerated for clarity.
- 30 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




matrix on the skin surface for a period of time sufficient for the methadone
to be delivered to the subject. In certain enbodinents, the matrix may be a
styrene- b‘ﬁ]iégt&?’élﬂ@-s%tyrene bl ock copol ymer natrix or a FPCT/US2005/014240
styrene-i soprene-styrene bl ock 15 copol yner matrix. Al so provided are

topi cal formulations t]hat I nclude an effective amunt of net hadonef\ as the

only activiérageine ryleiatthiss menths aNdhEidy e feportsdhe iresuts M8 Mantirie
Y e " ot et ¥ ) | f
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di fferent applicdtions, reat nen a fferent types
of pain. 2@viwed ie theE&Expesismmtal Section, belows further described, it is to be
understood that 'this invention is not limted to particular enbodi nents
descri bed, as such may, of course, vary. It is also to be understood that

Lhe et nology used bl 48 LR A B BN OR T ARRBAC, 10 Per L cular
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any ot her rgetasgngformulation thalgngludas anefactive ameunt of spgfbadpae wbeidihssed
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i ncl udes dRatthebingludestanetfectiveamprnipidnmethadeaeRPMadRINIg Bt h of t hose
i ncl uded |.i.@i . ' tﬂgreéi ' L NVenkLs hm [ herein
may be car??{éh(s%ﬁrﬁel %’@%yhg%er oP éf’%%%r?g}g{étéghb%@tefno?st% I cﬂa?éﬁé%lﬁgal |y
possi bl e, dediverdd toathetsubject Ciint cattain datbodiments) tise matik ey behistgenet her wi se,
all ‘technical and scientific terns used herein io have the same neani ng as

comonl'y (RiiadiensiyiepedieclosoRplyngaMAtEX or B StyrenRasoRienerYiRRe oG s
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the pr eserﬂmb‘umtemﬁmemadbhg gy thbeor g dctiv geist andithentneplastis elstomeric: ‘

descrl beOI'matrices that include methadone. The subject methods and compositions find

'use in a variety of different applications, e.g., the treatment of a variety of

different types of pain. |

20 |

‘Before the presént invenfion is further described, it is to be understood
that this invention is not limited to particular embodiments described, as such |
may, of course, vary. ltis also to be understood that the terminology uséd herein
is for the purpose of describing particular embodiménts Only, and is not intended
25 to be limiting, since the scope of the present invention will be limited only by the

appended claims.

~ Wherea 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 cléarly dictates
30 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
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1s Al publications nentioned herein are incorporated herein by reference to
di scl ose and descri be the nethods and/or materials in connection with which

the publyoabdspragssare cited. It nust be noted that as useqd8HE¥dI4RHD I N the
appended cl ains, the 20 singular fornms "a", "an", and "the" include plural

referents unless the context clearly dictates otherwise. It is further
noted t hahcfi e dGh MaEmEmEr RehddisriPard Sso BrebHBas3BY iithih M InvBhRGRNT - AS

such, this statenent is intended to serve as nt ecedent basis for use of
such excl sishjeet toanyi speiciipalinextiadedllimit in therstgtedaadgehdVherethei statashnect i on

ith th i tati f clai at -a "negative" 25 limtation.
The publ i ERoPdrslrs e audafh e e inis. Rbebseatuha SR ortian o 14 oSur e
prior to ihgﬁldtg'glniggg %Fﬁsmrhélmfecﬁfrﬁtﬁ%ﬂﬁv@rmﬂﬂ.cat ion. Nothing hereinis to be

construed as m ssion that the present 1nvention is not entitled 'to
antedate 30 such publication by virtue of prior invention. Further, the

dates of publicatio rovi ded ma e different fromthe.actual publication
dat o5 uhi oh meiCHaEs 1eB1eR bereinapin B8RSOt Pramorer Al s eRoseL
PCT/ USZOOé\édéHé%%h 830 MHWP%%Q[@EQ%H é%éwtgabra@w@oé?gs.m ovi des

c s fof a u

met hods an onpositio m hi stering nmethadone fo a subject. In
further describing aspects of the invention, aspects of the subject nethods

are reviewed first ip. greater detajl, fol]owed by.a review of other aspects
o e’ mven | Uniess dbfindh Shaiwist cil teEanica LR e BhhG IoTHIS UatBIS | s’ of
the i pventl I f [ | ' i ; nmet hods
bna Cpd e e thodting GEROARABRR drferSBBLIKASAOBPoldindfy &l e, |
i nventi oni:pg@wmm tmist imodntior beh:dngbniﬁrdaﬂ‘tgxuighgarw mrethoat$oared ageetials gimilaubj ect .
By "a nethadone agent" is neant t hadone L , i
g)(é di rr]\cet Sl %ﬂH‘YﬁJe !‘@-‘Hpﬁﬁé’ﬁ?ﬁ%@%gg%ﬁ'@ﬁéy aé?mba?ﬁﬁage the Prf%Fé'PP\PJt‘?%WBQ

er eof . : S
el ude’ 1 Dabe PresBinverion? 4R pretefre Shothgas Hrdimalehalt aoieseABEN S,
which is herein incorporated by reference. In certain enbodinents, the
nmet hadone agent . nay,. be, nor net hadone (6-di net hyl am no-4, 4-di phenyl -3
nexantine) . or Al REDIEAIoNS MRRURhE S AeRPIIaSsbie BY FEBfIGEno- 4, -
d phenyl bikaBge aiticdctibeltiie hibthBds BB/ rRAREh GHnefién Wi WHghahed b

publications are cited.

It must be noted that as used herein and in the appended claims, the -
20 singular forms “a”, “an”, and “the” include plural referents unless the context
cléarfy dictates otherwise. Itis furfher noted that the claims may be drafted to
‘ exclude anyy 6ptional element. As such, this statement is intended to serve as
antéCedent basis for use of such exclusive terminology as “solely,” “only” and the
like in connection with the recitation of claim elements, or use of a “negative”

25 limitation.

The publications discussed herein are provided solely for their disclosure
prior to the filing date of thé present application. Nothing herein is to be
construed as an admission that the present invention is not entitled to antedate

30 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.



subj ect invention and are included in reference to nethadone unl ess

ot herw se §(% 6213 cated. By adm nistering is neant delivering a quantity of
met hadone V8 2402 bﬂsect where features of the invention RGIEINI00N5/014240
system cally admi nistering a quantity of methadone to a subject. By

systemically administering is nmeant that the agent is not acting only
| ocal |y where theSuaimarized ahnvenths spRjgct 'ﬂV%nt'QmPEqufe@eﬁhﬂﬁ' ng 25 the

skin regi | [

(et hadone%ﬁséaﬁé'ﬁ%é%’hmﬁ‘%w@a?’%ﬁ% t§’raIeg gétt M‘%’W’ 6%‘% patgate parts
of the SUlhst’tictslbﬁthetlhﬂerﬂldmlabpé«tt@rbf thesabjkt meth@debam:ta/iewéd filstin nventi on
are "manmal s" "manmal i where these terns are used broadly to

descri be ogrgamrs:leéalhmltqwe@)eavnemvwwoft%eeaaeectmm inyentipn; &ferest i s the

chi npanedarAsSRER Srosea ki dhuTelEe SRt okEnthn, S:PBMER) ari
sui ted fOFrepﬁ@driﬂatNé&a[ipﬂi%étlmtn Wﬁlchuﬁémﬁetﬁbﬁé%hdrtﬁ)rﬁp@éﬁloﬂi‘@ﬁm@l;l% hi c pain,
noci ceptive pain, inflanmatory pain, acute pain, chronic pain, cancer pain,

and ot her types of pai n, as descri bed above. 5 WD 2005/110381

PCT/ USZOOE}ggf‘géﬁéc) A feature of enbodi nents of the invention is that the
agent is s ally admnistered to the subject .in a manner that provides
for a therapeutic level of agent in the blood of the subject for an
extended period of tinme. Wile the "therapeutic |evel"” achieved in a given
enbodi Went may AiFgviewed abpve, aspeciept hednventianep@yissimetheds ehe t her apeutic

methods. | S Rysg8ing 8786 aehe en e SHElest P i fidifudte 885HEITHEER cbout
500 ng/ M methHRNneNBLdRRIIYIEMIrRI.E4- élpheﬁﬂ%-ﬂépaﬁmteW&hd arﬁl@@oeved fol 1l owi ng
a given admnistration may |ast for an extended period of tinme; e.g., from

about 4 hrderivativesthereaf. exampiermeihadens sirivatives thas aseimethadensg | on

ont - charshri Tl ol EsERB8A P betohEnd Sr1B2AERe ReRlFUE T i oy

I ncr eage lWh@h@@ﬁle}eecho@y@r@te?mb¥ réfersiced & cedaipf erhbb@imaits) the from about
0.1 to about 10 hours, such as fromabout .25 to about 8 hours, followed by

second phasthagieasgent maxbepormgihadone (Bulimetidaming- éxﬂed'PbﬁBV‘ &n ext ended
Ponser, el AR b2 BB O
about  2-f odighemybitans, Whefd it id RABS uRbiekstodd it dllkire@opferhPlated By ttie nor e.
subject invention and are included in reference to methadone unless otherwise
20 | indicated. | '
By administering is meant delivering a quantity of methadone to a subject,
where features of the invention include systemically administering a qu.antity of
/ Amethadohe to a subject. By systemically administering is meant that the agent is
not acting only locally where the patch is adm|n|stered i.e. in tissues underlying
25 the skin region below the patch, but instead is the active medication (methadone)
is delivered in a manner that reaches multiple disparate parts of the subject via
the circulation. Generally, "subjects” of the invention are "mammals” or
“mammalian," where these terms are used broadly to describe organisms which
are within the class mammalia. Of interest is the freétment of primates with the
30  subject methods, (e.g., humans, chimpanzees, and monkeys), where the subject
" methods are particularly suited for use in the treatment of humans suffering from
heuropathic 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 adni ni st er ed
as descri bed above using a topical fornulation. As reviewed in greater

detai |l 20ypeh@Miosyibodi ments of the invention provide f v
adm nistration features froma topical fornulation hav?[flcglt/ggz(?@%glég‘mor

anmount of a methadone agent that ranges from about 0.10 %to about 30.0 %

(ww of neth : f 05,9 : ! , e.g.,
From about 1. 0 Soqragbemoetfents/d R SeHtoflic i ifl BGBHL i sterh ot

conveni erddrhipisté@d taehbadibieet iroamamiéranat pividgy fov adherdputicheveledui site
penetration of the nmethadone in the fornulation through the skin surface to

Ehe t ar geagent énther bioRd of ihs subjestiprian expnaed aerionel tig. dXhile the mul at i on ey

e O st b8t BRER et RvEI K oiveh Rhodi b mdy by, AR, MY Where 30
mat ri ges raprdsendtR@t ernbetintsnts he tiRir@padtic Ahalgbsid 1bve| dTRRYePItH RIS ar
matrices such as thernoplastic elastonmeric matrices, e

st yr ene- ghigNesHzy pragtisa ®f the subjesbmetyads israblooddevel of agent that ranges

20051 1104 AERE SO sER B 1l SRS TRE S ERRUICE ) RE adosin Bl hadone
for mul at ijgashipved fFOMSEIng™a ges RdimiRistatien atdy laet RN extendedpefadwie active

agent. As such, these enbodinents are characterized in that no other active
agent s artingyregeffon @boukd hrein abput 24 his. dn iceRain embodipentsl net hadone

R e P e R
enbodi Menhe dgent aRsRictdizedsy anblsts first phagetharactéfited b?rahqﬁitiaf ormul ati on.
Accordingly, as, used herein, a "topical nethadone fornulation™ and.

anal ogousnérgass in blaaskigvekovesaniniiel paried af timeclanging fiommahaiddbhdéo agent and

the. our f o0 CiTRe il o Roff b IF. 75 S RBRES HRERL, blinfed PYRERRGE cgen: in

t he subj gsHasbHavAGteri28d by graduBll d8¢rease i klieBésan BriendedPeridd ot hadone
agent present in the topical fornmulations is an anmpbunt that is effective

for tiseattimg eguipegingfftam shient 2ihesraite agoureahourm or lengeswhaseftae at | east
01,19 SR oS 4 0 o8y TR B o g BePe™
enbodi mengsst 46U sfenRtoreYed 0dbleiseThotd). @ pai n preventing anmount such that
- / ~ Afeature of embodiments of the invention is that the agent is administered
as described above using a topical formulation. As reviewed in greater detail
20  below, embodiments of the invention provide for the above administration
features from a topical formulation having a dosage or amount 6f a méthadone
agent that ranges from about 0.10 % to about 30.0 %"(w/w)' of methadone agent,
e.g., from about 0.5 % to about 15.0 % (w/w), e.g., from about 1.0 % to about 5.0
% (W/W). ’ - )
25 , In the broadest sense, any convenient topiéal methadone formulation that
provides for the requisite penetration of the methadone in the formulation through
the skin surface to the target area of the subject may be erhployed. 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
30 matrices of interest include, but are not limited to, macromolecular matrices such
as thermoplastic elastomeric rhatrices, e.g., étyrene-butadiene-styrene block
~ copolymer matrices, styrene-isoprene-styrene block copolymer matrices, and the
like.



the magnitude or intensity of pain is not only reduced, but the pain is all
together elimnated, at least for a period of tine, by the anount of active
agent pres® 2005110881 fornul ati on. I n certain enbodi ment seCr/bs2005mu4nio of

nmet hadone present may 20 be sufficient to solely act locally, solely act
system cally or may be in an amount that is sufficient to act both locally

and system cal | yn tertdinesrhbediments\the ¢opiesiatethmaone, formulations andtitisesint s
adm nistration is systemc. In this nmanner, nethadone may bﬁil n -an -anount

suf fi ci ent Whichihe sgle écb\“'bBQ@”HS@dBﬁF@dO&’ﬁoﬁ%Weéﬂenﬂi— ASLHEN, thesepar at at e

NIVDA t d
ystom bai EEeefhsf @ endielined oy PERHATAENS aBiyS B BlobshPitey OF
(ww) of nmme@ldom@eﬁat\s 'Hwegtopicrabmaha@éné)f&rrr%léﬂbmgloyédan%e Gubjeit
e.g., fromabout 1.0 %to about 5,0 % (w w) not ed above, the topical

met hadohe mﬁtheqiearaafwmwanm that insludes @n effecsiveameunt-af amethadonene

ot cal - aaipny dbBrE T Harg iRt b Aot B AeBhi e ont I RC™

convent i ongdpita adimdlation | RécSrdinglydiakapled bRt b “tgibaltimethadbhace of t he
body, such as to the skin, eyes,” mucosa and I|p whi ch may be in or on any

 part of théormdation’iansl analegotstermstis meant aformulationdpatiackides any ot her

i i &t al TR patnt ﬁ&f%"%ﬂg’%@% S %Séﬁf‘éf!ﬁ&@?%?iis ol fidone

fornul a4 i oBuMjetthirbeghithe Sufdtest thisi Subfsct8RyBdyaiat.such as the ' cornea, or

oral, vaginal or buccal mucosa. Topical admnistration al so i ncl udes
application to Méhilecthecampuriuef aiivR agent iethe subjectdpenulatjess wart iremanyn such

That are. PRI ARs 8 A0S oA ARBAS aokhEat Yt Pt do ko ®aco ot

a subj ect . jsTAve afRJUMR EEISs aEBRfive Y tlRatihgaBULié&dor Phim, IfdlidiAg aRrfR8a™t | ons
in solid, sem-solid, liquid or gaseous forms, such as, but not linmted to,

gel s, | oti effectivechioniatiaast reduaingithe fraguency qmd/or menqmtanq{ttbe ppmuer,s$

| h he f f
Pl cas” BNl IN &t 138 hhin el AR TR BBe IneBliaBie ol T s T orm
such as a ea{tfdmmeheaﬁ*&ﬁad@he Ha35d PeesAflin Q@ﬁﬁﬁﬁ@veﬁuﬁg amtuE 80kh fatd

surface of a support. The'subject topical fornulations nay be aqueous or
non- aqueouﬁ@ﬁ@gnﬁydeerfrﬂemtyacofamauaﬁ aot aly ueduged, butithe painds ail tegetbensu on.

15 Toptcal ofioiied! 41385t TY a' pefiod St tRS: 1Y thE Arotnt &t RS gt Pos2RE M
the formulation. In certain embodiments, the amount of methadone present may |
20 be sufficient toASoler act locally, solely act systemically or may be in an amount
that is sufficient to act both locally and systemi'celly to treat pain. As reviewed
above in many embodiments admlmstratlon is systemic. In this manner,
methadone may be in an amount sufﬂcnent to act as a p-opioid agonist and/or an
N-methyl-D-asparatate (“NMDA") receptor antagonist, locally, systemically or
25 - both locally and systemically. Embodiments may include from about 0.10 % to
about 30.0 % (w/w) of methadone agent, e.g., from about-0.5 % to about 15.0 %
(W/w), e.g., from about 1.0 % to about 5.0 % (w/w).
As noted above, the topical methadone formulations may be in any
suitable form that enables the methadone agent to be effectively delivered
30 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



t hi ckener, diluent, enulsifier, dispersing aid, or binder. For exanple, a
topical methadone formulation may be fornulated with or for use with a

penet r at ixgzo0safagicer . Penetration enhancers, which inchuge g gdt
penetration enhancers and physical penetration enhancers, tacilita

delivery of the conpound t hrough 20 the skin, and may al so be referred to as

" per meat 't%HBIyleﬁBC%ﬁrcal ecﬁi%tpﬂoret?r%cﬁphc ﬂ%ﬁ'rﬁ@énsoﬁr'éeérféﬁ 'CBHta%‘i'Ef‘ﬂ&p.rs

i ncl ude, anpl €, techni ques such as iontophoresis, use
of ul tr agneimcdone formrhianorplmhhetwssre) sucinds tskim dn membtargisaeh agahet rati on
enhancers are agents admnistered either r to,, wth, or inmediately

fol | ow n@oa@m frarahvaginaber byeca mycasayd oag?@ﬁﬁ dmipistration alsedneludas

bi | d .f
Prhireos At REnaeReaiRShe SULAEskeblirand bBRHMaGA Bet i sBER YL | "
may be useﬁlstamderr&lﬁnﬁenaw embetimeatits| iHeytopival fsinulétisns=iole thase thatare i t ed

to, the sulfoxides dinethylsul foxide (DVBO and 3o decyl met hyl sul f oxi de (ClO
MBO) ; et Hergulatrchtoke ap@hmr%e lryayfedserarw%i $kin sudapeof a subject.

ooyt i A, oL AL oA oA o

cetyl t ri nseinhiydoNaMiduid or kjaggbde forbes) sath @i b r@d5t| limitsteto, R@loietars, (231, 182,
8 WD 2005/ 110381 PCT/ US2005/ 014240 184), Tween (20, 40, 60, 80) and

| ecithin emwiéronswmn&, mastesa jelliss Insints: Bewderse plastersapintments: sprays

oct an . AR SEPEYR BPREVE RABonf A ol tiierdin.nd BERSRe RARBEEY o1 1

(pet r ol atgumstaridertRbBletaink its!fofH] Sudreas elrﬁtuﬁr)broa@ﬁleéum dreksingfatidt y 5 acids
such as CB-C22 and other fatty aci ds (e.g., isostearic acid oct anoi ¢ acid,

ol ei ¢ acih@ndager e . dpegenten arsufageiciy swmzﬂreawtgreetrt@amis (e.g., oleyl

ot nor 1 aPlglign ni 50 SavadiSr Aot BBLE shatnl RepRrhBSY B8R, Foa at e,

et hyl | agigion, enfifsibaRY|a 0Epepsire, 1 sopropyl palmtate, net hyI pr opi onat e,
et hyl ol eate); rmnogl yceri des of CB-C22 io fatty acids (e.g., Kceryl

monollaur at e) ; Tapicaligameationsimay inclidrsinesen perapf erpeneyrayagrageﬂ
2 b ) AR o S PP BB el Lo
pol yet hylrgamagshé ohiation st befermulatedomen optdriiseawitiebspeifetigbiond di aci ds
(e.q. drrsopro%y adi pate); ethyl acetate; acetoacetic ester; polyols and
est er s t femhagter. Penetration enhancers, which include chemical penetration enhancers
and physical penetration enhancers facilitate delivery-of the compound through
20 the skin, and may also be referred to as “permeation enhancers”
interchangeably. Physical penet(ration enhancers include, for example,
electrophoretic techniques such as iontophoresis, use of ultrasound (or
“phonophoresis”), and the like. Chemical penetration enhancers are agents
-administered either prior to, with, or immediately following administration of the ‘
25 active agent, which increase the permeability of the skin, particularly the stratum
comeum, to provide for enhanced penetration of the active agent through the
“skin. | | .
Compounds that may be used to enhance skin permeability include, but
are not limited to, the sulfoxides dimethyisulfoxide (DMSQ) and
30 decylmefhylsulfexide (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,
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R : AR s Ry —

I's such as propyl ene glycol, ethylene glycol, glycerol, butanediol,
pol yet hyl ene glycol, and pol yet hyl ene gl ycol nonol aurate; am des and ot her

 ni trogenousyoQaERpQbsads such as urea, dinethyl acetanide (
di met hyl for mam de (DMF), ~ 2-pyrrolidone, N-alkylpyrroli d%)wsz%mm‘m

1- et hyl - 2- pyrrol i done; ethanol am ne, diethanol am ne and triethanol am ne;

terpenes; akkanoRGsn Fla8! enswﬁ‘de%,tm%otr@ﬁgusgi.@h%aaéﬁéeyc@aﬂépqaﬁ Ld and

sal i cyI at es, Ci tric a succi ni c acl d t1ona m cal an
physi cal pepaés anamculaﬂinam-dodeayleyafmycmeptan -2fome; akmfrplsesuchTaansder mal

Del i very of Drug Kydonj eus (E 8 es Per cut aneous
Penetrat i onem&’idﬁ%ar’@dg taggl ?W”éw aﬁ%""?'(ﬂ@fgﬁ?%@‘ﬁ t“msLéH&éPEas et

200; 10(5)" BEEORYF 68l FoRAaaft Rk Bl tiada RRoRth ya%rfz kG T
Vent ura gt ablds slichraseCeFargand JEL. fattp hridlsedp, isbbielrit aeid, dctandieacd, Pharm

2001; 228(1-2):99-107; Suzuki et_al" Biol _Pharm Bul | 2001 24(6) : 698- 700:
Al berti et olgic acig, lagreasid, N@I’Qi&s@'@b@B Gz(faity slophsls (ecay, @lavbaleobel, guryl

10(2) 67. 108 PoRN ByERa eFert BY 2532 Ry §hins aF otec PR €92 Binv e o

a chem cal preasd, n@épr@p?/iemmﬂeﬁaf butyletgdrales tnethpElapeate! isaprapyl maymiseneer i s
sel ected for conpatibi wi th the nmethadone, and is present in_an anount
sufficient tseProRyl palreftaiedmeuﬂwsémmnatﬁeetbyh@!ea@dow@npaWea@qieefaf Gei2a 9 WO

2005/ 110381 / bj ect
met hadogoa farpr&.% i&g@eog %é&%g’g m§ &h%ﬁeeheaé Wr%ﬁ@@r l%%dh@p%él @geﬁéj J

i ncl udi ng, gytohethet;ia¥{2-ethoxgethonplitiignol; Giptrarémaglyes! mbRohidkey! ether;
formul ation of the invention onto an area of intact skin, s p03|t|on| ng a

matrix (sucBlkgiand ethemsafnolethdenaoxide; polyethylene pmermpnaeﬁﬂay eghelst oner

"t act " ski nPOREMEE® pkdd bRy SRS AREE b oSBT P Ea e B R
adm ni st r at Higoprayyl Adisatey aleyliacetd; @eyetbe@émpeaeesmﬂyas ahheedtefsqher%fnot ed

above, enbodi nents include topical nethadone fornulations io fornulated as
appl i calor 8YeEAS prepyiene alysol, sthylene olyse!, abieereli but@neg@l,soolyeihvl@ne

cerosol s, OGP oA #NtRuehS e} moRBleliaie; BAEEE A AR OBRAoRE, nacone

f or nul at i ongompBYNtE siith kB @Iréa) dinthyacatdhnse @Mmsélnwﬁiilf@ma%nﬂeé(w)e

sensi tive adhesive
2-pyrrolidone, N- alkylpyrrolldone e.g., 1-methyl-2- pyrrolldone ethanol amine,

~ diethanol amine and triethanolamine; terpenes; alkanones, and organic acids,

20 particularly salicylic acid and salicylates, citric acid and succinic acid. Additional
chemical and physical penetration enhancers are described in, for example,
Transdermal Delivery of Drugs, A. F. Kydonieus (ED) 1987 CRL Press;
Percutaneous Penetration Enhancefs, eds. Smith et al. (CRC Press, 1995);
Lenneruas et a!.', J Pharm Pharmacol 2002;54(4):499-508; Karande et al., Pharm

25  Res 2002;19(5):655-60; Vaddi et al., J Pharm Sci 2002 July;91(7):1639-51;

~ Ventura et al., J Drug Target 2001;9(5):379-93; Shokri et al., Int J Pharm
2001;228(1-2):99-107; 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( ): 301-5, Kluavalnen et al,, Eur J Pharm Sci 2000;10(2):97- -102; and

30 Tenjarla et al., Int J Pharm.1999;192(2):147-58. :
| Where a chemical penetratieh 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 ¢ methadone through skin of a
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base, e.g., a thernoplastic elastoneric matrix and the like, e.g., as a

di screte 15 patch, bioadhesive or filmor plaster or the |ike, adapted to
remain igoly 65i/ﬁ9§sg " contact with a surface of a body part such as the
epidernmis oOf a subject for a p, period of time. For eXdnpPRO0¥WeH0natrices
may include a base or matrix conponent, e.g., nmacronol ecular matri x such as
a thernoplastic el astoner conponent, in which an effective anount of

' met had I8Q- r et ai ned. The base or 20 matrix | ayer may be operatively

associ ated Wtdpidal ehfiorPbf BRC&IB)ECt rﬁetr@q@%ifaﬁﬁbﬁtib% pgacr omol ecul ar

matrices that i'nclude .an effective anount of nethadone. The nmacronol ecul ar
subst ancaecohslishag byea eandty yof dnethodaciooluding; dutinohlimied $alajubbing, nvent i on may
be either a nat urt%lﬁe’nacr subst aﬂce 0{ a synt h?t iC cronol ecul ar

nmol ecul ar €
subst ancePraYing,ak Nedike adermdialion ok the iygREGH pBto.ag areq Of JECt T nher ont | v
ubst ancPreH fyabens . Wy
BT S e idriiea stk (80t B Rhakomoleoiar AMAIAREY! SrRitiRpRAE o
pr oper t iedastomertrhairi, and the Ake)ehatineludes adamountobsethadorenphtesarof

macr onol ecul ar subst.ances .t hat be.enpl oyed . in the subject |nvention

i ncl ude,afSGtO?é'?téchﬁf'"i am@fmﬂseofm%aaﬁpa%r @V?f‘%)%ll"iﬁ@%gé?féfﬁﬂs@@mal

pol ybut agy.&i YA = 7 f ' WA acopol ynmers, styrene-
but adi eﬁ%ﬁ{ﬁ%ﬂgﬁl&ﬁ{ﬁ%ﬁgiﬁ?}c’ﬁ ggﬁ"ez%%&?’ ;]rsr%{rog 5bgé%l§/§trﬂﬁ<l|“§:é?est ers, .

pol ynet hacr ylAs notest &vove, @oibhddimeats imclutet topicay hethaddres forondtiomsr s, acrylic

acid acrylic ester-vinyl acetate copolyners, petroleumresins, and the

I kelo” THOTBUIRRY BHaPEIAaF SRk, SOlUpNeyS URRESSITSS ST RSB AP BRI 40

subst an y s OFd T | LN MoV erei n many
cmbodi ma e GPEmRED PR o, Bafe bORHE A Bl o e B Beot TS D !
mat ri x. erhalsiorisy ptasterar etct pcerdihyerebsdiments)| the seethdone tftwensltionsy t hout

DSy BRCh aSLo AP BALE B Rk o S 5156 ARSEVA o,
oy, R AsaRle s RS TR DO R 50 8% BB, Lol o
mai nscorpaiciebioadhesiveret filnx or plastérmrtiejikesadaptedas remain isintimats al |y a
K oA witt & 2uracs of & body par Sach As The Spidammis of a bkt s 2

period of time. For example, such matrices may include a base or matrix

component, e.g., macromolecular matrix such as a thermoplastic elastomer

component, in which an effective amount of methadone is retai_ned.‘The base or

20 - matrix layer may be operatively associated with a support or backing.

Embodiments include macromolecular matrices that include an effective amount
- of methadone. The macromolecular substance that may be‘employed in

accordance with the subject invention may be either a natural macromolecular

substance or a synthetic macromolecular substance. It may be adhesive or

25 nonadhesive e.g., it may be inherently adhesive or inherently4 non-adhesive. If a
nonadhesive substance is employed, an adhesive com'ponent may be added to it
td 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, ’

30 polybutadiene, styrene-isoprene-styréne (“SIS”) block copolymers, styrene-
butadiene-styrene (“SBS”) block bopoiymers, polyacrylic esters, polymethacrylic
esters, acrylic ester methacrylic ester copolymers, acrylic acid'acrylic ester-vinyl
acetate copolymers, petroleum resins, and fhe like, These macromolecular '
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RS s

- A-B-A or (A-B-),x wherein "A" is substantially a nonovinyl-substituted

- aromati c conpound polyner block, "B" is a substantially conjugated diolefin
~ pol yner bl oglg.200d/50388 1S an integer of fromabout 3 to a o X!

i ndicates a res? ue 8Eeri ved from a pol yfuncti onal conpounmt"{sré()?/ﬁ?gzﬁo 3-7
(n) polynmer chains (A-B) are conbined. The bl ock copol yner of the fornmula
may represe A -1 C Wffg? : i ‘

. mxture the%%ﬁaa%ég}ggg ge?ll?&e%%@ﬁ%eor{t@? B%@'%Q@@\k}@ ﬁo@g\%ny - éﬁ‘bor@ta ﬁy ut ed
~aronati ¢ cogpboditsentstivode mbre matomsletular subsidntes nsdyyibe eenployedas a

. p-vinyltol uene, nethylstyrene and ethyl styrene. The conjugated diol efins

i ncl ude, bufmadive The Matrigesaretypicallyzedsilvaleased from the skingvighrut and '

| i soprene. ' . 0 . W - j [ nation of
stypene v ¢ PSSR hAf & AN At Sttt PRy e BRBBAST 00 O
i ncl ude grat gomamiry mattses ébmbbﬁhorﬁ@ﬁrd)mh@rml_}b’mwiﬁe ) ¥ 6RiRSsARepthdy ock B
-~ which is a polyner- of isoprene or butadiene. The end block A in the above
bl ock copol gresadvanjageoushnsulfinieatly sehesive sorasle bersasily reameNaiie froanihgbout 10
% to about 8@ %&%ﬁ wei ght of the block copolyner, e.g., from about 14 %to
about 22 % 590 SU'REF- optional conponents of a matrix (or other topical
met hadone  f or MujnadhbAP emBBYImMEenE H‘ﬂﬁ’emﬂ}ﬁlaﬁf@e@_@brﬂ\éﬂbtaﬁﬁatrpcorﬁ?bﬂéﬁttcﬁ,
resins, waxes, e.g., liquid paraffin and the |ike, anti-oxidants, e.g.,
di but yl hydr axyatox.uEme tharthapiastici edastomerds gasenadly la block capelyner thatanay be
conponents descrihed, heyei For exanmpl.e, WO 2005/110381 PCT/ US2005/ 014240
exenpl a}%/. sfcﬂR&%ﬁﬁfge&Pxﬁ(’ﬁé@'%ﬂ“%ﬁﬂsﬁﬁﬂﬂé?ude, but are not limted to,
mneral oil, N‘KEB-Wér(h -Byyp¥ ol i done, diisopropyl adipate, DEET, PEG Di
(propyl ene - glycol), dehydrated al cohol, water, and the like. In certain
ermbodi nent s, t hewhéwimiAbisi substantially denoaeviny dubstituded rromatie eompound an
anount rangi@g frgini about 1 to about 30% including about 5 to about 25%
i ncl udi ng BYHTEE P about 20 % such as fromabout 7.5 to about 15% e.g.,
10% Exenplary regiiog. , '|?§gg ' bigdk are not limted to,
alicyclic sat uraﬁdgﬁy%%?:%r}ﬂt%¥ (,:eﬁje i n,d)ﬂi%ﬁf%dl"yﬁ%’rrm nat ed pol ybut adi ene,
and t heidike. |n“rdés aninmtegebotiirommatut8 tocgtiad|7, mpdhadone for nul-ati on used
ggn;[;ﬁen{ 2 ub ok indEHRS' L Tbslile dERESRENS p‘;{y?&*r‘\%tp%i coMPUNE with which

3-7 {n) polymer chains (A-B) are combined.

The block copolymer of the formula may represent a TR block copblymer,
a radial TR block copolymer or a mixture thereof in certain embodiments.
20 - The above monovinyl-Substituted aromatic compounds include, but are -
not limited to, styrene, o- or p-vinyltoluene, methylstyrene and'ethylsiyrene. The
~ conjugated diolefins include, but are not limited to, 1,3-butadiene, 1,3-pentadiene
and isoprene. A combination of styrene with 1,3-butadiene, and a combination of
styrene with isoprene are combinations that may be employed. Embodiments 7
25 include matrices of block A which may be a polymer of styrene and of block B
which is a polymer of isdprene 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 %. B
30 Other, optional components of a matrix (or other topical methadone
formulaﬁons) 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,
efc, as well as other optional components described herein. For example,
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t hereof, such as aqueous base enul sions. In such enbodi nents, the

formul ations may contain a sufficient anount of pharmaceutically acceptable
l's e i, f gent to enulsify the conponent(s). Useful enulsifying
agents%@lzﬁ%/el?&ggt are not linmted to, phosphatidyl cHR&THRSYEHthin, and
the liKe. 15 Other additives, such as pH adjusting additives may al so be

I ncl uded in the t hadone fornul atj ons. For ex | e, pH.adj.usti ng. agents

i ncl ude,exﬁmpl%t'i%’eso:{‘?ﬁnqs ﬂ?%m%ﬂgﬁcﬁmﬁ@yﬁé ,'n‘g‘d@?re@g%?&%gm'tﬁ it Aeral pases or
buf f er s, 1504l Clf | c , dig ate, sodi um
citrat e,o'léﬁﬁgﬁém%@dgbé stgg | J@glddudg%rént%t g’ﬁ%ﬁrﬁ%@f %KBeF,BB%%@raobi al

- preser valyoodls dehydiated aledhoMwatehiamd tRe likeebecertdin\eesbdodintentsiithbe enpl oyed

i nclude, but are _noﬁ light ed to, _nethylparaben, propyl paraben, and benzyl
al cohol foimulatipRs ineiudeBEETe there DRET anbrasent b aapmeurrasging fidna backi ng
| aye f i o/SU £ de ; J1.8x ple, 1 I al
un of 1 SosE A ebou 35 #RAGGhe' e 330 Tok 80F, el fing AR AR 2l s,
for examp %, sush aedeon aboan7 \@Nedbduisos se.gnonose. Eempiary emaahat - f l.annel ,
or a lamnate of -these materials w th_polyethylene film polyethylene

gl ycol' teaypaemplayed inadyde, fut wie At limiad 4. alisyelic aptusatadifydeosarBon acet at e

that 1 neesphreRALEhB=aT ol hb A g IKES) 1l i Chout “breaki ng.

tearing, ripphieertapi émbd@inléetssappsical meshdadnedoataladionidediatiess, but is
typically non-porous. In k; certain enbodi nents, the backing layer is

subdPantsuligo) invepdipheaay betrseparedarnivaterinseiidle sampanenisi disaltdd f 1 ui ds,

TS baciipigr, dRoA AEThAIORed Bimy RS TR 5uRD SRt gBs Y ©f
PCT/ US200fiMafi8dd maycgitaincd sofiviept aiitrint®f badenaceaivaily raicaé%t%té I X

conposi tion. For exanple, substantial i r?aerrreabi ity to nmethadone serves to.
enhance enulisifying agest ulsifiydbe gompenentEhd)sefuhemylsifying agemte skin. The

comens dralpd ol e TR iR 8, oh QSbrRitREE g Be, ERh R amiaRE MRE NG W ot °
di mgRsi @ihephdHifiveSRIUBRCINSHCILSINY AditPes mayCHs® Baiiheladetin thevhi ch it is

associ ated. The support |ayer nmay have a thickness ranging fromabout 10 m
to methadone formulations. For example, pH-adjusting agents include, but are not

. limited to, acids, such as hydrochloric acid, bases or bUffers, such as sodium -
lactate, sodium acetate, sodium phosphate, sodium citréte, sodium borate, or
sodium gluconate. Furthermore, microbial preservatives may be used. Microbial

20 presérvatives that may be employed include, but are not limited to,
methylparaben, propylparaben, and benzy! aicohol. ' _

In certain embodiments, a given matrix may be present on a backing layer

or support. The support is generally made of a flexible material which is capable .
of fitting in the movement of the human body and includes, for example, various

25  non-woven fabrics, woven fabrics, spandex, flannel, or a laminate of these
materials with polyethylene film, polyethylene glycol terephthalate film, polyvinyl
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. |

30 The suppoﬁ 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 -
épplication site. Such impermeability of the backing increases the effectiveness
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- about 1000 m but may be | ess than 10, m and/or greater than 1000 min
certain enbodinents. 10 In addition to the nethadone -containing matrix

- conposi ti onygyulesRsgsupport layer (if present), a rel easegéﬁ/ﬁﬁgg%(%g@t Con

- positioned on the surface of the nethadone -containing nma
opposite the backing which provides for protection of the nethadone-

any conven: RetRlpBR Bt hEheubBE oo bR EPhoosigh Ry 4. ™
- polyesters, sghéthnfd ifpEraabiiity RNtetHiRionelk@ Vet TBI R 6r ineARAiseI theNg

. matrix/backing |ayer transdermal drug delivery system nay be fabricated
~using any cpeneliation opithetroetiadoordniodheakirent protocol for fabrication of

| - éont aj ni . x/ backing |
el very syst em 1 araRat SrRLe? lFeouter BF M ettt BRI MRt o1
20 mixi ng OfomfiferAlPARMRIAG dxa il GsthRNBUARE, WIRThE RAigiRankfAdgAst e onto

. a support, followed by cuttinhg of "the resultant product "to the specified
~ size to obt dimensitrs ditherradthasionedmntainmng matrixnepmpositian hadkkwhighlitiger

ot d | d del | t The . t of t hadone- t ai nj tri
layer preseRtSQAREdL ERISHEPONISNE Ay hau @ INIRHBRSS 7aNaiad (19 SBAIoth HEMES ¢ he
i ¢ , 7 _ ;
 orams/ mot or 280 AOERE RO nayt IR AATTRVIE RERT drda®iaten JP088h Iy 1 ayer

~ transder mal ceghid®ralsddidRints.Syst em may vary, where representative shapes

~include; but are not limted to, square, rectangle, oval, circle,
~triangul@r, etc. Inmaddition ¢o Bie metkadantorrentaipingdnalirkcompoesitiomandithey | ayer

the size may e ESer UFbestD’ STeRe3R adBbenattiallbe G b SR PHREL TS
enmbodi Ment syieiafshe {comARPEMARiXIcdNBERiorB8Pp&4Tid thetbdbking W Vided0 to
| about 200 cn?, e.g., about I30 cnR to about 150 cn2. In 13 WO 2005/110381

| Pcnuszgos/ tor pratectien of H}emrr@ﬁimmeemjtaming raafrrireqaénmsétipn foguthei cient to
| > e :

et o BRUIFrhGHG foflroRask iRl s6GH SRk rEeRH] WAool
enbodi ment srdphesEhtEBNS rdl8gsefiings MeRidRCholysEtbRa@aBR 28 PERIMPR) drRf theXikeacki ng

| ayer transdermal drug delivery systems’ may be about 1 mby about 1 m For

a more det ahimethadooe: pentsining matex/bapking dayesiransdetroabirugsdalivent systempl e

t)Jy S'r er Zﬁ 222@%@'be5fa%%zaise%9ihsiﬁg %ng'csé?\lvgﬁiléiﬂs pPJtoc\:'\éi! ﬁrr]ie'csbnvgﬁire%'t BrétgggirfBPr ated
fabrication of the subject methadone-containing matrix/backing layer transdermal

' drug delivery system includes preparing a paste-like mixture through the uniform
.20 mixing of the aforementioned ingredients and then coating the paste onto a
support, followed by butting of the resultant product to the specified size to obtain
tiie desired meihadoneécontaining matrix/backing layer transdermal drug delivery
system. The amount of methadone- containing matrix layer present 'on a backing
Iayer may vary, where in certain embodiments the amount may range from about
25 500 grams/meters® to about 10,000 grams/meters®.
The shape of the methadone- containing matrix/backing layer transdermal
drug delivery system may vary, where representative shapes include; but are not
- limited to, squere, rectangle, oval, circle, triangular, etc. The size of a methadone
containing matrix/backingiayer transdermal drug delivery system may also vary,
30  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 cmz,
e.g., from about 20 to about 200 cm?, e.g., about 130 cm” to about 150 cm?. In
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An exenpl ary nmethod of fabricating a nethadone-containing matrix 1:

/ backi ng | ayer transdermal drug delivery systemincludes incorporating to
nethadogﬁok&wﬁl&%fronnlecular matri x such as an SIS bl ock cogquner mat ri x
or the'liKe, and spreading the resultant preparation &6SFS2SH44Be of a
backing |ayer to provide a nethadone-containing matrix |ayer on the backing

| . A t+ rel bl | i ) A b lied to.th
ot hadorkeTaH PEIBACTESHIR: e S{TRRtAeaR S BaRIGH o HRptrpEigeaia tant
t ransderdyg 'e&YRéé‘deielF@Y)atiﬁe SHiate aréénaﬁénab fﬁdrﬁ%oﬁwggb c\‘r‘??.‘tbﬁétgt%lﬁ hapes if

desi red. r exanp m xture contaifing~one or a conmpinatio
t her mopl 5000 @m” et arsdrewheresinctertain embutimentsihe dinepsiwnatsf ssobjees t hose
descri bed herein, may be heawd to soften or nelt the m xture. The resultant

mi xt ur e TREYACRBR-GAOIAININGIDRE R RARKING DYPT HBNEdemRAlfrug defke N RYSIRMmay be
added t %éfﬁe@%g[]fn BY Gl M $3rbGhofs RETHiIB d¥lschipfh bl BBAESf0A e

nmet hadone rou m xture: Uus obtal ne one-contai ni ng

matri x rpyiochtseecos prampleoU. S Rétedt Non 582D the lisdibsure s viickigloct or
roll, reverse roll water., slot die coater, knife "coater, and the like- It

shoul d thereibtipeotresatedhy rghRf@BCeanuf act uri ng protocols are nerely -

tati i | d _ J 25
et nadone. coriPAPRE L TRLBHios PG A Htna o REBARMIRY IR Ver'y oyotem
of the /bakkieg layor transtdermardrubaietivehosgtemiagades asxsorpdrating f or m of the

t opi cal net hadone fornulation, in practicing the subject nmethods, a subject
t opilal methagdenrdn agnaciomelepulas malix sueh s am!S bleck sepolymer malijxeet ' s

orovi do P 1B PaRGiREheoskitEnthishBRorl thoh FEERe e B e
ski n. Theydrapiprelidar] Mattatdrieocontaing matmy ldyer apithe hckingaayéy pover the
source of pain or directly to the skin surface associated with the pain, or

may not releasabledinarprsppei eaydhecappliad iodhedspetrdope-gaatainingmatibs e

" Cont ai RgeaTt e backind g8 (s Rl bblpnRICR G SRR, o
enpligyedmallee sist ava/bevaridu sHapBrviedesit@dn any packagi ng that may be

present, . and then the protective |ayer, if present, is renoved, thereby
exposi ng t he Fofeaxampiaca nisivre cantaninaanecr arembinatieacfébesneplipsticg mat ri x

/-backi ”%é%&%éﬁ\;erg 8@9%}%‘8{ fBke BiHY cgﬂﬂo‘ﬁeews VS B0ihSsd BELANRY AdRfSd on 2

surface
may be heated to soften or melt the mixture. The resultant mixture may then be

cooled and a suitable amount of methadone may be added to the mixture and

20 mixed for a period of time to disperse the methadone throughout the mixture.
The thus obtained methadone-containing matrix may then be spread or coated
on a support by the use of a doctor roll, reverse roll coater, slot die coater, knife
coater, and the like. It should be noted that the above manufacturing ‘protoco-ls
are mefe!y representative. Any convenient protocol that is capable of producing a

25 methadone-containing matrix /backing layer transdermal drug delivery system of
the subject invention may be employed. B _

Regardless of the form of the tbpical methadone formulation, in practiCing
the subject methods, a subject topical methadone formulation is applied to the
surface of a subject’s body, e.g., a skin surface of the subject, in a manner

30 sufficient to provide for pe’netrétion 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 thosg embodiments where a

14
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such as a skin surface of a subject. As nentioned above, in certain

| enbodi nents the nethadone-containing matri x delivery systens are

- sel f-adhesiwe,200580381 | nherently adhesive, and thus may bgdixs 5i/0q42%0

~ position, i.e., renovably bonded to the skin surface, w thout the use of

. addi tional adhesives or other neans to 1o hold the nethadone -containing
matrix in r o i : Al i ;
 embod: ment SRS -cbEyiAa Tk Bt et FEpsAoi ] T fstem is

- like and susiplayed| theesysteimfis firstrbmoded froms any (packagingghar may behpresent, i s

~ provided and spread onto a surface of the body sych. as a skin surface and
| then opti ondd {hesclBpRIgtechVe fRYer i Presentwfiremongd. therely expasingthe esent on
15 a suppor d 3 i ud i sk : ‘
racr oo eous e §85ehe o, HBTh R R Rel Lrafiriald LabRRgRGT | o

a "blank neamddernal dnRj délsery Bystent igither postiomedton a surfats oktHeaedy t hat
does or does not include nethadone may be positioned over a skin surface

that has a usihi aafiskin sifacecef asubiagbAs meptoned abave nfwgrtainenbaghneris

el oyed t onhEsERheFE ARG ToR G RAPbLs sl dfe R esl R 1 g ™

systeni cal |Mheréﬁﬂ?_ra@h%§%, hAd deiSrayssifivdd InreapositionPpé ! révfiotatsly Bantiegul ar
met hadone fornul ati on enployed and'the like, Accordingly, in certain

enbodi ment doithe skilbswiacemwithout the wee otiaddiipnaladhesiyas o gtheameansdet i ve

fo treal o Tolpae MethRudhe Moy adRB A HIGET bl R oubIGBELAS Rl b7 o
agoni st andaioved itteMVRAMIBSERTCRs Y RPAl Sdrmulatiore iz be irethedeii®itts, the

subj ect nethods include topically applying an effective anount of nethadone
to a skin sereaacerthedkerand sligheistdigpensed from the wlishenser paekaging from  treat

30 syst en cvAEhGRR)VIeS 308k bR SXBHERR R s pody Sef B Y SHrbrRon "
recept or andOMnSdptidnallg dEtRUBARNiHEA netiR divARA Ray bh enBLROIESE pravehedh

include topically applying an effective amount of a nmet'hadone agent to a
ski n sursf acksuppertidhay does not inslusieumethasiongadnrihe matrixesticheassabj ect for pain

by acting locally as a 15 WD 2005/.11 1 PCT/ US2005/.014240 1 ocal mu- qpioid
agon st 1 JBaFIamalBEuRr Y Fe BRaR AR A RYS s AgsepLapAtete (. 2ol
nu-opi oi d agfHkShatra™d THes ISR 68htan erBbedimdriesd 4 AR Riyer HaHodisdr-doekhe
topi cal net hado-neafrg(?gml ati or|1 may 'be‘ applied to any cor¥\(/eeni ent topgi 8% ~Site.

Topi cal si trat ingludemetbedone maydke positioned over alskifl swiaeethahhas a topipally
applied methadone formulation immediately applied thereto.

20 A topical methadone formulation of the subject invention may be
employed to act Idcally (peripherally), systemically, or locally and systemically,
where such is determined at least/in part on the particular methadone formulation
employed and the like. Accordingly, in certain embodiments the subject methods

“include topically applying an effective amount of methadone to a skin surface
25  directly over the source of pain, to treat a subject for pain by solely acting locally
: és a local mu-opioid agonist and a focall NMDA receptor antagonist. In certain
- embodiments, the subject methods include topically applying an effective 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
30  systemic activity) as a systemic mu-obioid 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 és a
15



5 joints, face, neck, torso, etc. The topical fornulation can be applied to
one, or nore distinct regions, depending on the pain origin. The anount of

surfacev% k{ﬁ vvhi ch a net hadone formul ation is E’gﬁ‘?&%n%yo vary
‘ ep & éi%Pl cation

dependi ng on articular pain condition being treat

site, etc. The surface area that is covered by the topical fornulation to
nmust be sufficient. f.fecti Ve and ef.ficient ni stration
of o adSoH b anis e9gRIshdbFEl A b AMBR Frpiel Aiceciink SYRRIMSANA f'r om
about 1 fogaPR@usp |é@0%cﬁﬂ§ th@?&fé’m@a@ as bR MDAt epttOsHiABAMiSt. F anges from
about 10 to about 30 g., fromabout 20 to about 200 cn®, e.g.,

about 130 cnﬂhm’tomﬁ&bmeth}adolﬂe{ﬂormlﬂaw myrbaaapplmbdﬁmarsy con\eemamtf ace area is

ff t, t th t t bj A di th
curf ace (Gviea it TR stee el Mueteet i, B 28 el Bked 460N 16 ot o wher e
N cqr t gt IR IHIRR! forsHCeiBUThatSpicaB ke cafihd 8PhAgd 1 ghgret ati on i's

appl ted"may be about ' 1m by about In practicing t j ect methods, a
t opi cal rhorenditinétoegions, depelpxﬁ]hgmmeq:mrgbagml nme or a pI urality of tines

over a given _tine perlo ere the dosi schedul e be daily, weekly,
b weekl o ot STIOBNE ! SuTAcaaiR GOr BPIGh & BREANS IUTHIRIN Bns & mmy. b
applied The
aﬁgunt 5#*ﬁe?ha§%géwg%gn 6%§¥g%é nﬁh éﬁ%%?n§@0ﬁ rovi Ue %%tthe desired
r educt :c mp#hoatwdn !sw,ﬁatc ofiee sagdaca aoeia ?mt 3 ceve:ged UthhquepcglhmmuiMatlannlt enﬁ ity

; of the pain, The exact, a t opi C t hadone .t hat |s applied ma
be' 28 daDUSHehIEioB 19 BEvIGE TaEdne eHEaYSAGY SHIGHE: ATBINSITRIONT 4 of i ons, |
creans apicbRarfbunt ditfietnbRBnBRAA SN ehLBHd%bR{é ol lraRe fBRERHGY e the

y ap t

region and a covering op I ona eto, as nhoted above. For

met hadorfetd atsout] 1100cers® bnrridne, egqnmceﬂam embodmﬁemmlraages&mmaaouﬂ 1@l udes a
matri x such as_an SI,S and/ or SBS . b ocli?copol meg mat r'i X ongesent on a

support, O@Poaba%ﬁm afd- sﬁrﬁ@dat%‘%)-étt%orﬁ qutgd #-8e 8808Y 4280 CAE tPegi on
conpri S'aﬁbg)u& 8o | Ifmaéérfépn %h’i @?h@s&#?flé"b al'é is s ?%erﬁ(‘#&}e' on is

mai nt ai In"place Tor a perlo |ne Su |C|e Sired
anelisor ahe entitetragkipt arsubjet gAccdrdulvgq;t, tersufapaarea mayaange frobhabpat t i cul ar

o '2885?f 5L A pOGAR G 01 I0Te, Whers in Carialn smbodiments the surface | L
upon Wthh the topical formulation is applied may be about 1m by about 1m. In
practicing the subject methods, a topical formulation may be appiied a single time
or a plurality of times over a given time period, where the dosing schedule may

20 be daily, weekly, biweekly, monthly, etc. For example, certain topical formulations |
may be applied two or more times a day, two or more tines a Wéek, etc.

- The amount of methadone agent applied is sufficient to provide for the

desired reduction in a;t least one aspect of pain, e.g., frequency and/or intensity
of the pain. The exact amount of topical methadone that is applied may be |

25 determined émpirically. For solutions, dispersions, gels, lotions, creams and the
like, the methadone formulation will be spread over the region and a covering
optionally applied thereto, as noted above. For methadone formulétions in the
form of a transdermal system that includes a matrix such as an SIS and/or SBS

~ block copolymer matrix present on a support, an appropriate sized system will be -
L 30 . placed over the reéion comprising the appliéation 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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- application site depends on a vari etyr of factors such as, but not limted
to, the nature of the pain, the subject, e.g., the sensitivity of the

- subj ect to wbeosgilbssdone, etc., but generally the fornul atﬂcq*hézﬁosﬂﬁkﬂﬁained
- in place for at least about 30 mn, e.g., at least about 1 (1r, e.g., at

| east about 4 hr, where the 5 fornulation nay be maintained in place for as
| ong as ab BeEhdd yl prere[o SN ' BRqdi tment s the
peri od of ?élﬁr%i%ﬁgén %g%gesgromggtt;a(’)mr@%y o?@%vﬁgi)ursw%h'a (%E‘t%lt gnﬁew g’aﬂ;ﬁg or
more, e.g.,nathmubf theeain, thersubjkotse.ge . the seabitivity obtheesllbject todhe. These tinme
periods may represent total tre nt tinme periods;, .i.e., the total anount
of time an 'BeHRAONEsRIC, but %@b&%&J@WHﬁaﬁgnﬂ%“}%am BRlageforatiersl  or

b ' f b t t
(7 et ront 5 SO i, By apt a] foyt {ARTH: =t B Sbol0 1F SFEEMES, | cat mon s

accordi g tfermblatishhay be meaihtdisedrty plaeefor 49 fomrad abbov heteaboutst2 hr
treatnment at a particular application site, e.g., inmediately thereafter or

af t Ie_r a perQrdanger Qﬂi@ Catan ﬁﬁ%ﬂ%tﬁc?ﬁ@s@ﬁ"@ @frfé’ﬁﬁm l!aari%y MR a
o oo S M Do SR, e A S0

different dogeeR ovimaore! Tass Bmisperiods Mmayreprdsens tataplrésipiermnimeapenddscti ve
amount of the sanme nethadone fornulation present in a djifferent topical
f or nul at i orl-& oihé tetal gmount of dime anereaaf skinds treptatsargardingriathe subjest en) |

cut 1 ot Wht TRB: Gpmeb el RaBa M, 8P Rkt TR Bt et afbsSivepeat ca
one or nDr eredtiights 8Pa ipadticidr Aspslichtion alte ! UKt BEHRIBAANPedteidnts at | on
(which may be the sanme or a different -nethadone formnul ation than used

pr exi gusl y)aaeeyding taphs sebject mem;c&pmavm p@fprmecbtollpmingleaéwlt@atmeet st
Systoms. ar & BRIDA drPThaich SBEE 6y Hommei e inbhEiRR o Ber Snstielorstie X
I'backi ng | avgy pAdsaris SecoBssivks uﬁaﬁﬁéhrs%a¥ i appRiatien ofeml afesdivel t h
anot her, for exanple during the course of a day, may range from about 1

~ tine tolsabcaamounioftthesamenttpical esthadone éomudaemused in agrevigude- cont ai ni ng
~matrix /backing_|.ayer e | dru | i very syst.em 30 na r.epl aced
mor et han (APERHEY ARG ARt g e R RO BT, o ot e
may be chargradioad ippliOaich, anesfiective NG SNtf the sahie medtidddre RrMPO/tANt s a
system may be worn only during the waking hours and is renoved during

sl eep. Enbcefesentip a diffetard topiaaliermylatieoriori(ag.+ aeream émjead of a17
transdermal matrix system), etc. \ |

L4}

20 - Accordingly, in certain embodiments immediately or after a sufficient

period of time has elapsed, the subject methods may be repeated one or more
~ times so that an additional topical methadone formulation (which may be the

same or a different methadone formulation than used p‘reviously) méy be Aapplied
to an application site. For example, where methadone-contaihing matrix /backing

25 layer transdermal drug delivery systems are employed, the amount of time a
methadone-containing matrix /backing layer transdermal drug delivery system
may be replaced with another, for example during the course of a day, may
range from about 1 time to about two times, and in certain embodiments a
methadone- cohtaining matrix /backing layer transdermal drug delivery syétem

30 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 woén only during the waking hours and is
removed during sleep. Embodiments include gradually decreasing the strength of

17



WD 2005/110381 PCTI U320051014240 met hadone enpl oyed over tine by applying.
decreasi ng anounts of nethadone to the subject. For exanple, using a first
syst em Q§,030fd/f15ig;@amount or dosage of methadone for a ' ime (or a
plurality o? éug 1systems), e.g., every day for about mﬁg%%f'ﬂﬂ weeks,

and then a second, or weaker strength nethadone 5 system (or a plurality of

2 ooy BRI ERRIAR oV il BPoBRibQ LRSS aPouhL S aliadFR T o1
wher ei n {dweediftigdti Fer axample, abinged hind @ystete of wairstarheuat 6udd of . is

i
gradual | y decreased over tine by using nmethadone fornulations of varying
anount s Grethedonaitora patdpd of timeder ambeailityeoft sohHysteras et hhadv@ly-dayht ai ni ng

matri x /packin | ayer .transdermal, drug delivery systemis, used, the

ot hadonte! GHRUA P AP u 2 PR, ABB S Hasrsrel B bsBkeh iy EMerkRs system
Isr Vv ; ARPbS | | ar. WHidH A ' ti me has
el apsod. (oad T op Pl S QYBteinbPUREESr WACH FisSte RIPYRI Y &

desi r ed) thirther meiakee sréngthanethadenhsystam oha plurality ofsuchxaysterks)ng | ayer

d | d i . bl ' b il .
non- ¢ r aulBErPEe §ic civisian TS HieHy apPhne! mthataraevérait g a subischy ¢ he
et hadong: gaBLaiiacreaBbd DYEPARK B0uLiAY HelhaBBRE 6 MRLIalsNTof dBInEr Y System

away fromthe site. Upon renoval, adone- cont al ni ng / backi ng
| ayer tramodetsred meéthadahel. i very systemis renoved intact, i.e., the 20

net hadone-contaj ni ng nmatr.ix /backing |ayer., transdermal dr de| j t
does!thot Iea’v&‘ tlﬁ\é’lﬁfs?%'"g?d’lf’]x?@%v"ﬁ@{re%mﬁ &P ?'nﬂge"“éﬂ¥/@@gl“lﬁ\éf Lgd:yissem
t hat ' ' ' f hid ; t had

ctha Upofégépﬂbhﬁééﬂn%l &E%H@ﬁvérg@yﬁﬁém ﬁ?h?g%‘,%@ rﬁ@ﬂrf]‘;%gggldb’htauﬁfﬁgsne adone

agent present therein penetrates’the sur e of the y suc t he surface
of skin matix/baekirg tdyerdmmisdenaledrugtdelisery sydtem i@ setrogad ftome ttsaibj ect for
pai n. Enbodi nents _of the sumgectt I nvention i ncl u?e one or rmreﬁg di tional

steps, e3pPICRUPAFIELNGS ] A 75 &gioud °_§"§Qﬁ) a2 £'gnee e(_éﬂdcpr'éH Ystration
of 2 _meLhaaney B melAdBRE SR dBTeR). THEnh@RL GRind Ormul ation that
I's enpl oyed I's one that has been store r an extended period.of tine,

e. g. 15 at metlasdorsroontainimy matrix/oackingdayer teanddeasial dhgudelRempsydtermor | onger,
at | east about 3 nths or | onger, at, |east abqut 4 nonths or {1oqnger, at
| east ab®NRAPES HdAt easily %'H{JE‘P , -trémaéz?@hy 5@@@'68?%%%&59"%'%&“9 I east
about 9 gRIPPe8ling P RfethddordePeSttaMify matAx/BBEkIRY Idyer transdermal drug
: ~ delivery system away from thé site. Upon removal, the methadone-containing
matrix /backing layer transdermal drug delivery system is removed intact, i.e., the
20 methadone-containing matrix /backing layer transdermal drug delivery system
-does not leave debris at the site. ;
A feature of the subject methods is that upon application of the topical
methadone composition, the methadone agent present therein penetrates the
surface of the body such as the surface of skin to achieve the desired result, e.g.,
. 25 treat the subject for pain.
Embodiments of the subject invention include one or more additional
steps, e.g., diagnosing tlje subject as a subject in need of administration of a
methadone agent. ’
In certain embodiments, the topical formulation that is employed is one
30 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 abodt 3 months or longer, at
least about 4 months or longer, at least about 5 months or longer, at least aboui ‘
6 months or longer, at least about 9 months or Ioné«ar, at least about 12 months

18




1s f WO 2005/ 110381 PCT/US2005/ 014240 or longer, at |east about 24 nonths
or longer, etc, under standard storage conditions, e.g., as reported in the

Experi ment afyo3964/i110431bel ow, or conditions consi dered in g /lﬁsyzﬁ
anal ogous thereto. For representative conditions, see alsot Ongperl ment al

Section, below (e.g., about at tenperature 25C+/ 2C). A s given fornulation

|'s consi derSPlo%pBFgaQ?ea?ét%lB'oﬁt 2{1 rﬁ%\ﬂh?%&tﬁ}ég ? gl hhMS é@ﬁaé d él‘él'élﬁ@"" ng the

st orage time pe I's at |eas 'as a eas 90%

i ncl udi ng atonditions, ahg\ s 96forted i theaBxpiaireemtiah8dction bglow)oridBhditionst ocol
described in the Experinmental Section, below 10 UTILITY Appljcations of the
subj ect net ﬁ%ﬁgdw@nna@e @6@&:@4'99%@%%@@@Fpﬁ@e%rﬁseaw'ae ditighsutRe i . e.,

a_ther apeut gl ebLRGIIS SUBMAL bofily f JELBBHPRA G dtan pUBERGOBY o

"effective a ogous terms age su

achi eve 4 hegiges Ifdsmtihléﬁcwidcor%ldhredtmmbetdtsbléublrﬁcémbght ofaddtiveaigeat per i od of
time. The effectlve amount will vary with the age and physical condition of

t he subj ect followjethgratoragedime pesipdii at |pashabevhdb Yo éu@laaas at irasi@bgt on of

et hadone 1 80l BE o IiBs? pREY R BB LY el AR Bbioa B HRNC BRULRE o,

and anal ogouésdrméﬁqhqhé\gxbéﬂn{éﬁeapgbdﬁ@ﬂvxbg@gp and expertise of those skilled
in the art. Such dosages may be determ ned in accordance with routine

phar macol og| cal procedures known to those skilled in the art. The frequency
of adm Q?'HT%S of the subject topical nethadone fornulations may range
fromab t per day to nmultiple tines per day, e.g., about 2 tines or
nore per day or as necessary to treat or otherw se 25 prevent, control or
nmanage pain, e.g., at |east reduce the freque and/or intensity of the
pain for a peri oéipplications of tiesdbjeat methasis mnm%ﬂypwaﬂxendmmataﬂmg anype of

o "t os"? EANE UmBi bp nae FRashBERY elrb A SRRt ot B s E: > e

above- descr g€, B‘ﬁe‘éffé@tﬁ\/é amdantshd dhdloydiid Rinhsab riddntel 88dagilsufficient
applications, ‘inclading but not limted to: treatment of a variety of

differem tooastievetie, esitpd regulige.gddreat it subjeichforgrain forwhaexeod of timey
net hods, ar.e atlnga

o) cot st TS HEOHVE oFRDET Wi Nard VEliERe A5 B8R BuS Ral SR ph e bRt o5 s
variety of gpbfRicsdvely of the pain being treated, the duration of the treatment, the
nature of any concurrent treatment, the form of the methadone formulation, the
pharmaceutically acceptable carrier used if any, and analogous factors within the
20 knowledge and expertise of those skilled in the art. Such dosages may be
.determined in accordance with routine pharmacological procedures known to
those skilled in the art. The frequency of administration of the subject topical
methadone formulations may range from about 1 time per day to multiple times
per day, e.g., about 2 times or more per‘ day or as necessary to treat or otherwise
25 prevent, control or manage pain, e.g., at least reduce the frequency and/or
intensity of the pain for a period of time. The duration of therapy 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
30 applications,( including but not limited to: treatment of a variety of different
conditions, e.g., drug addiction, pain, etc., where in many representative 7 |
embodiments the subject methods are employed for treaﬁng a subject suffering
from pain. The subject methods rhay be employed to treat a variety of different

19



WO 2005/ 110381 PCT/ 1f S2005/ 014240 types of pain, including, but not limted
to, neuropathic pain, nociceptive pain, inflamuatory pain, acute pain,
chronic [ er pain, and other types of pain. The subject nethods may
al so be ‘ggezgnsél(si%a%safe and efficacious treatnent for &t Ut dr aval
and dependence, e.g., to treat. a subject for opioid addiction 5 such as
her oi ne ,addi c{ I on an(ii (%he ubjects are treatable

ey

like. .A.variety. of

accor di YPEDOt RS Hlsstnd ftihes smitegtiocpeyiapaBile Ay i seRtNP Paarmal s+ or
) mml 'iﬁﬂ'aﬁxrﬁ’!i@ﬁlepéih,eéénb?ﬁiﬁ, @fr@nicgﬁ‘?fq éﬁrﬁéfibﬁir{, QrdestRet §pelldIdis M. Whi ch
are within the cl'ass manmalia. O interest is the treatnent of prinmates
wi t h t heThrubiibject methastsmag elsp be lusedies, a safecimdrptitaeimus teeatmemtkarys) , where
t he subject et s are particularly suited for yse.in the treatnent of
hunans. ST NARARUTH S GRRaTHERCye B thIGaL S UGSt TRRPRIOY HRFRHARY or v
pains a ﬁé@ﬁ&oi&?‘é@@ihgorﬁ’%ha’théﬂﬁé.er pain, and other types of pain, as

not e ) t

descri bed above. above, e subject invention finds use in the
treat ment of Aaariety dfssuBjects aematrsatable aocbraling toothessubjectemethods. meant  at

| east an anelioration of the pain for a period of tinme, where anelioration
s used Genarally sah Suhlests e Srammals’ of hamEalian,'suhiers hRSE 1SS aFgni t ude
or intens nai L OU ' i to the
pai n asone bRty desEAHE Uaiumle VbR e Wnid i ML EInARRRI, OB, 0,

(wher e Onigpestds fiee treafiment cfhmingatesvith thghdubjegtrmetioeist (e.d., 2Qmanter at e

| nprovenent; 4-al ot of i«g‘groverrent; 5-conplete relief). I n many enbodi nents,

) . Ny
t he Wagriimaangses. andomerakeys). Waer the gijeetymathpdsargiparticarivsuiteds . 10%

| i ght ' : O LSl i - Lef: .g., at
| cast arSEHE i damdt o FiRadt Silforiihom nelibpBiCpaRe bbiceble 1.7,
hi gh as paihdnflamndtoneapain; ab@teopaidasiirolic Painy cariagh air(, andodthef typelsi off ) |

including a 25 conplete cessation of pain (conplete relief). The period of
time nmayPaiRrds degibed abp\veart ai n enbodi nents the period of tinme may range

time m | | fod of time mmy
e about 3 hrs Nateg’aB e efoigRtieRton RS ke the 1aRiRttiain, ' 7

| easts atByuttrekitmiang” arid hnal@?bus ¢ertns it &dmdani Gt [dass anamesliorddorh béthepr | onger .
Treatment as used herein also includes situations 30 where the painis

conpl et Aajn forra peiied of 8me, where aasrliogationis igshiera hipadsensa lgpistertoi . e,
Lo o eag Tk btn DRy BB AR TRGLERR) e a1 001 oo
mai nt enasvatuatéd talceotdimy tathepaihadeesshentdohtbamasly kedwn detheaPaine resul ts
" Relief Score protocol (where 0-worse pain; 1-no change; 2-slight improvement; 3-
26 moderate improvement; 4-alot of improvement; 5-comp_lete relief). In many
embodiments, the magnitude of reduction in pain intensity may be at least about
10% (slight relief), e.g., at least abéut 25% (slight-moderate ielief), e.g., at least
about 50% (moderate relief), where magnitude of reduction may be as high as
about 75 %, about 80%, about 95 % or higher (a lot of relief), including a
25 complete cessation of pain (complete relief). The period of time may vary, where
in certain embodiments the period of time may range from about 1 hour to about
24 hours of longer, e.g., a period'of time may be about 3 hrs, e.g., at least about
6 hrs in certain embodiments, e.g., at Ieast about 12 hrs or longer, e.g., about 16
, hrs‘, about 24 hrs, or longer. Treatment as used herein also includes situations
30  where the pain is cbmpletely 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 andr
maintenance of the topical methadone formulation as described above results in
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20 WD 2005/110381 PCT/11S2005/ 014240 at |east an anelioration or reduction
I n the magni tude and/or frequency of pain, including a conplete cessation
or renoval w20ba1038i n for a period of tine, e.g., for apovigsiookoisnrsEr
nore, e.g., a period of time that may be about 3 hrs, e.g., at |east about
6 hrs in certain enbodi nents, e.g., at |east about 12 hrs or longer, 5 e.g.,

about 16 hgasleagbantanalidnition OF rdduaden in tHe maBRitedd add/grTiequenbg of parnsi ty of
pain associated is at | east reduced, where in certain enbodinents the pain

may be confiiciiding agiamplata eepsationiosemovabiof thedpain frrea paried of Hae, Bbpeni ng,

the par e 1t P AMGE, g3'ce reiBb of e TS b dellB el &% TR
| east abouledgt Bbsul & heSint drtaig sRstdiehss, eSg.Jat leakt hBegt 12 BRoot lodgedr s or
| onger, e.g., about 16 hrs, about 24 hrs, or |onger. TOPI CAL METHADONE

FORMULAT| ORS.18boutsi® isoabaeiRr4hes, ospongar. net hadone fornul ati ons t hat

I nclude an effective anmount of net.hadone, acti ve agen descri hed:
above. wher e 1 it Y ETEORinaindng HErROY ot ponaseliine fepfgoLEE
confi gurat \pRrd [FRéertdinlembadi®@ntLthe pAnYREy be rohiifetdl\ealimfiatedbr Pai N
according to the subject nethods. For exanple, the topical formulations of
met hadone indjbited, g, praventsd togdhappestingror $opRsd, $gi, termingted, auchthat
cream patgh, tape, aster and the |ike, as,described _ahoye. | ertain
crbod nont 118 SYEAG RGRE Sl TaI o oan &% iF &t 2 Berad at dns DL BTAvE:

mat riXgg V"“Bé%b%F B'rﬁ@,se.gf, dt £t @bout BHrY IF ceRéih éﬁSoGﬁﬂ%thé,@.?%@t Idnst
thernoplastic elastonel” matrices such as styrene-butadi ene-Styrene bl ock
copol ynmer ahoul t2brs oslopgen®.g.s apoehté dirg,rabosit BAdUR, enlpoggner matri ces, and

the like, which may be 25 present on a backing layer. In certain
enbodi nents, nethadone is the sole active agent present in the topical

prepar at i ofropjd IMeTiADheFERAILARIONG More than one active agent (nethadone

and one or nore other active agents) may be present. Enbodi nents include
met hadone- cont ai ni ng matri x/ backi ng | ayer transdermal drug delivery systens

fhe taitbet opi JBIFPOVERAAB 0BcR ReTTadonecaEations hebhelide 20 8168 cover
L, o0 B6a0kAROl) LN JAEALE TN, MRS bidpear' S, = 0
target ski methadereefoapplativnsiare psesentiin axcordigueatiatethat isstadoe for its use
in the treatment of pain according to the sUbject methods. For example, the
topical formulations of methadone may in the form bf a gel; lotion, spray, paint,
| 20 ointmént, cream, patch, tape, plaster and the like, as described above. In certain |
embodiments, the methadohe formulations are present as a macromolecular
matrix, where matrices of interest include, but are not limited to, thermoplastic
elastomer matrices such as styrene-butadiene-styrene block copolymer matrices,
styrene-isoprene-styrene block copolymer matrices, and the like, which may be
25 - present on a backing layer. In certain embodiments, methadone is the sole active
agent present in the topical preparation and in othef 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 de[ivery systems and analogoﬂs structures that are shaped
30  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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WD 20051110381 PCT/ US2005/ 014240 above. The anmpbunt of active nethadone
present in the formulation may vary depending on the nature of the

f or mul at \w@ymeoHydpz¢n many enbodi ments may range from a <% about
30.0 % (wWw, e.g., fromabout 0.5 %to about 15.0 % W/C}],QZ%?’B/?“?&%rom
about 1.0 %to about 5.0 %ww 5 KITS Also provided are kits for practicing

t he subj | | d I |, sl to the
component et ol i aoubh B SRS btidche KNG T8RhLIIGR MEPRAST

met hadondepemdingain the rfatureusfetherfopnalation| gt ihmeasy birdoidimehtsaday rdhge t opi cal
e T e o At S 8 s i b3
‘spray, o ) a 0.0p% (W) .t fe, - Oéne KS.0 &s

descri beg, akoy 1 @isM 8o 0 it may include nmethadone

f or nul at ﬁ'\éﬂ@’ (l\é'%"tf,k@“fcagfrotrhﬁ(;;b 5%&%#%@&%@ matri x, such as net hadone 15

i nclugled in a thernoplastic elastoner matri x, e.g.,
styrene-but adi ene-styrene bl ock copol yner matrix, styrene-isoprene-styrene
bl ock co#iSymer matrix, and the |ike, which may be present on .a backing

| ayer, and described above. In certain enbodinments, a kit may include

topi cal nethadone fornul ation and a nacronol ecular matri x such as a

t her nopl ast i c ARcASloVITRId dretKitsforprhctibivg thkesubfdtt@néthods. The subject kits
styrene-but adi ene-styrene bl ock -.copol yrmer matriXx, styrene-isoprene-styrene

bl 0ﬁk comw lgm%atbﬂ i, regatsttedhe icempanets inehudads g heesubjactddtssatieasti ncl ude.
gL e ' " - bl ank ix"). Th
e s L Bl S A A TR

for a si f#tiodd THeCRpicAN nfstha@6nd T riv Ubhtoramidly! Kein &psuifele Y. g,, avher e

25 the fornulation is present .as a creamor the like, an anmount’ suitable for

mul ti pl egabtiopaspeays oient gseam, patch, ®aint, tapec plagter and thesikeglas cont ai ner,
e.g., a singhe  tube, bottle, vial. and 't | i ke, or one or individually
packagod PRCLESLEBRE. I Bplial orbBimdi 2 KE max Bl e PETaonr mil at on’i s

i n the ffRmupdticnetiRapefems enhahadrotholS@ilar MaBHE lsuBH dstethddoresder mal  drug
delivery sistem a plurality of nmethadone 30 containing matrix /backing

| ayedstri inla themmopiasticeiastemer amatrineg.ghestyienerbidadienesstyiane each
0Bl (BEBIAS nal e ORI 7D KR R A B, oyt
a large fHeM@, wHicHTRI)ASE Prose bAldbaeking IdyeX, 4MPaksEbdPaSEve. IR
| certain embodiments, a kit may include to'pical methadone formula{ion and a
macromolecular matrix such as a thermoplastic elastomer matrix and the like,

20 e.g., styrene-butadiene-styrene block copolymér matrix, styrene-isoprene-styrene
block copolymer matrix, and the like, such that the matrix does not include
methadone at all (i.e., the matrix may be a “methadone-blank matrix”).

~ The amount of topical methadone formulation provided in a kit may be
sufficient for a éingle application or for multiple applications. For example, where

25 the formulation is present as a cream or the like, an amount suitable for muitiple
applications may be provided, e.g., packaged in a single container, e.g., a single
tube, bottle, vial, and the like, or one or individually packaged in separate vials,
tubes, and the like. Where the formulation' is in the from of methadone-containing
matrix/backing layer transdermal drug delivery system, a plurality of methadone-

30  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 humber of methadone-cbntaining matrix /backing layer
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WO 2005/ 110351 PCT/ US2005/ 014240 transdernmal drug delivery systens may be
seal ed together within a single packaging. However, typically each .

met hadone- somb@isniesg matri x / backing | ayer transdermal dpggudsdosdeny syst em
present in_.the kit is sealed in an individual package so that one

met hadone-contai ning matri x /backing |ayer transdermal 5 drug delivery

system may fpgndcirmaeend @énvjewspﬁéh@%ag bRsbAISE tbgethéewitiig a ﬁﬂgl@agi ng of
any ot her nethadone-containing matrix /Dbacking |ayer transdermal drug
del i very sypackagifg. Heavaner, typieaily sachmethadenengoptainioganatriviibacking layeser - of

systens (or, ot her formof topical nethadope fornul ation). are. provided, the
dosage of  mEehETET HEY eGP Eetepiaaealf M8 s Feain et BB aoun:
of i o methgslaaRetd Mab bRk A5éthAYSHe IcoRRINING FRatPik /BhtkiSS TR AISdefmalne.

subj ect kits may be packaged in suitable packaging to nmaintain sterility.

| n many senbdigradeliveryosystéra nap peagemoved framdts packpgingraryd o$ed whilgithe ar e

packaged in a kit caontai nnent enent to, nmake a . .single asi handl ed

it - Oher epdaseaing Stk APRMDAInER SRR ROTAINS matgk /rckiag BYET jpadermal

structure, ; ' [ ; [ ,

ot eserve. 1 oo SvERsym 2 (6 KR i infR of uibreath . Wikere e

subj ect ki tof sysiems ¢drustber forhr ofctopimas nfethadmve formudatian) are ppovidéd,rtbehadone
in order to deliver the nmefhadopne to a subject to trea

f or mul atio[}iq ﬁ % Pai n.
The i nst r 95898ChTRGtNAEONB BRY Y0 B-G: KUiiAPREFRIGNEELR dRREPASING &MOYRT
substraje. ﬁ%fha%&n%’?@”&’é@ojeét@véri@é uctions may be printed on a substrate,
such as paper or plastic, * etc. such, the instructions may be present in
the kits as a paSamegeoriallseorhpoments tofi¢he abisjechiitsomalte packageddn saftablee ki t
or conponents thereof (] i

€., i at ed th th ' Ny
sub- packagi PRpKaging to rﬁgl@gﬁg ﬁtgﬁﬁggha@%ﬂ% ?V"\{W‘mﬁgﬁsféggggqgﬁcg%ﬁs’ﬁhﬁs ent as

an el ectroni o L ; ! i eadabl e
forage. madrmpoRERESLiie B bt Sapkdtein PRt BoftdiiBhColB MBS Ipatke 4 cadapL S
act ual i nstsingle| easilyeiandied upitewhete the Kiheorkainmdnittelenmant &.g.; bokioai ning the
instructions froma renote source, ecg. via the Internet, are provided. An

exanpl eld ofa’i'%ngo‘é?T%‘éﬁtH@itmﬂéoém)’th P& an Atighfeoriaingh eddfeidthiere the
o ocueq PRSERR B8 SRS S50e0s A SIRRB AR B o5 oo,
i nst ruct i onbhe subjecokittemhagrinaluds ingtaigtions tdrstovate usd tiiwe tapitalwhethadsnepl es
are offer edfo%uygtii%ngfin iol'éeurstg rd%ﬁi\i/grnth%nn%t?xoatdo% tg%yst?gjectztg treat pain. The
instructions may be recorded on ‘asuitable recording medium or substrate. For
20 example, the instructions may be printed on a substrate, such as paper or plastic,
ete. As such, the instructions may be present in the kits as a package insert, in
the Iébeling of the container of the kit or components thereof (i.e., associated
with the packaging .or sub-packaging) etc. In other embodiments, the instructions
are present as an electronic storage data file present on a suitable computer
25 readable storage medium, e.g. CD-ROM, diskette, etc. In yet other embodiments,
the actual instructions 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
30  the instructions, this means for obtaining the instructions is recorded ona

suitable substrate.

The following examples are offered by way of illustration and not by way of
23
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WD 2005/ 110381 PCT/ US2005/ 014240 |initati on. EXPER MENTAL 5 The fol | ow ng
exanpl es are put forth so as to provide those of ordinary skill in the art

with a opgRh@EIRossScl osure and description of how to make t he
present invention, and are not intended to limt the scopéﬁ%ﬂoﬁ\ﬁg ¥t he

i nventors regard as their invention. Efforts have been nmade to ensure
accuracy“m}féﬁahrespect to nunbers used (e.g. anobunts, tenperature, etc.) but
some io experinmental errors and deviations should be accounted for. Unless

i ndicated otherw se, parts are parts by weight, nolecular weight is weight
average nolecular weight, tenperature is in degrees Centigrade, and
pressure is at or near atnospheBXPERIMENTASol ubility and Stability of

Met hadone in Different Solvents In this experinent, the solubility of

met hadone in a nunber of different solvents was eval uated. The sol vents

eval yat ed wer ' ' hyle-¢2 - r | i~ Al r QR di pat e,
DEET. PEG. Diﬂ(’%ﬁ)‘%/ ,&%%W%%’?%ﬁé%%ﬁ%ﬁ@cO%Qﬁ“%n °3/§'¥‘egpﬁ The

sol ubi | i §kill if thehart aithut complatadisticdweataad dﬁscﬁFﬂomlbs hof tohhaks and4ideour s and
48 hours. The stability of the solutions was al so evaluated. Results

sol ubi | i the PresentdAventicin: ansdmrptnatintended tasdmittheisopperiwhat theoi nt (pg/ )

Factor (; ] L, 9 24
0-202 2000805 MeEs el udgBRoERENg v hein alle 6 orbaledifed o,
pyrrol i dgite résgectto hQAHere iBed (e. g4 amdiht000DePettre etc4BHub s6rheb0000 342
di i sopropyl 3 6.86 50000 343  adipate 6 6.90 50000 345 24 18.0 20000 360
10 . experimental errors and deviations should be accounted for. Unless indicated
otherwise, parts are parts by weight, molecular weight is weight average
molecular weight, temperature is in'degrees Centigrade, and pressure is at or

near atm‘bspheric.
15 1. 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-methy}-2-
pyrrolidone; diisopropyl! adipate, DEET, PEG, Di (propylene glycol), dyehydrated

20  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 (eg/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- 3 525, 50000 1 262
pyrrolidone 16 5.40 . 50000 270
24 6.94 50000 347
- 48 6.84 50000 342
diisopropy! 3 6.86 50000 343
adipate - 6 6.90 50000 345
: 24 18.0 20000 360
48 16.2 20000 324

24




48 16.2 20000 324 24 WD 2005/110381 PCT/[rs2005/ 014240 DEET (97% 3 2. 48
50000 124 6 2.50 50000 125 24 6.87 20000 137 48 6.60 20000 132 PEG - -
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Figures 1A-1E show the results of the methadone/solvent stabmty studies

over a period of time. Samples were stored at 40°C/75%RH. An HPLC assay

was performed.

Conclusions

" 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

10

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 SO|Ubl|lty data and the stability data demonstrate the suitability

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

methadone.
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met hadone. 15 20 25 WO 2005/ 110381 PCT/ US2005/ 014240 I1. . Concentrations
of Methadone in Rat Plasma - Topical Adm nistration versus |ntravenous
I nj ecti 1 - 5 1. Purpose The purpose of the study was to eval uate
t he pha%@&?m{g’ghs of nethadone sol ution foll ow ng iPFtTflé%%%@déz“gnd
topi cal applications in arat. to H Experinental Desion Blood Dose
Col I ecti gn ou anpl e ci.e Number, of_ Route/Dos Roue Test Article Dosage
T o Sl CORCRRT S ATMAPSAHPES h RayPiRRTES - TRRGE ATERaton: o, 5
W/tail ng/ mygdrsds intPavenbls lﬁﬁeﬁgoﬁat 3 A3 vein IN Methadone 0.25 nL / 30160
-Saline Solution Test Article 2: Near- 1x1 cm Bl Topical/ Saturation gauze
10/ 20/ B B2 Rat - 3 dosal - Topical Methadone pad with 45/ 60 / B3

flank Di|jsopropyl 0.2 nL 120 Adi pate solution Solution Test Article 1x1 cm
3: Near A g&dyp%/ P

5
i Purpose 7 ,
The purpose of the study was to evaluate the pharmacokinetics of
~methadone solution following intravenous and topical applications in a rat.
10 ii. ___Experimental Design
, Blood -
; Dose Collection
Group | Sample Speme g:rr:bg ;of Route/Dos gnge Test Article Dosage Time
3 P e Site : : Points.in -
Minutes
Test Article
Af 1:0.5
a ' 1.V.Aail | mg/mL * 2/5/10
A A2 (R )3 vein LV. Methadone | 922 ™ML | /30760
-Saline
Solution
‘Test Article
, 2: Near- 1x1 cm ,
, B1 , Topical/ Saturation | gauze 10/20/
B B2 Rat 3 dosal Topical Methadone | padwith | 45/60/ °
B3 flank -Diisopropy! | 0.2 mL 120
’ Adipate solution
Solution
A 1 om
-1 C1 ‘ Topical/ - Saturation | 9auze 10/20/
Cc c2 Rat 3 dorsal Topical Methadone pad with | 45/60/
C3 flank DEET 0.2mL 120
Solution solution
Test Articles:

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

15  Test Article 2: Methadone-Diisopropyl Adipate Solution (23.9%) from Teikoku
Pharma USA, Inc.
Test Article 3: Methadone-DEET Solution (10%) from Teikoku Pharma USAV,‘Inc. \

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




Cl Topical gauze 10/201 C C2 Rat 3 dorsal Topical Saturation Methadone pad
w th 45160/ C3 flank Solution T 0.2 nL .120 Solutisolution Test Articles:
Test Arti clweo 200s5NRé3sadone from Tei koku Pharma USA, |Inc. lpcthsimsioisudicle
2: Met hadone-Di i sopropyl Adipate Solution (23.9% from Tei koku Pharma USA,
Inc. Test Article 3: Methadone-DEET Sol ution (10% frorn Tei koku Pharma USA,
Inc. kf. Shsedlgingredaidbf thﬁb@ﬁé\meﬂh(Es(ﬂhL @f O@A@Udl%@#ﬂoﬁdea 0.5
mg/ nmL sol ution of “nmet hadone was prepared by 26 tp . WD 2005/ 110381

PCT/ US2005/ lojestiao, UBPs Jbewathgf thessolgtion waétamﬁia@ t@@w@n TNAHE! gnadl Nof 0. 9%

Sodi um Chl e USP. . The of the solution was adjusted to 5
with IN HC %ﬂg‘tf#s‘ﬁ?é%ﬁﬁ@e e\/fég%ﬂ?ermt hadone freebase. The test
article was ame'r'\éfe%'i aﬂ.dnélwa@.\mﬁwtareehwa@éﬁw lV')‘@hrbagh thetdil Jein t&
animals in Goup A The injection was perfornmed sl'omy. A gauze pad (1x1 cm

Sat ur at ed varunrmads i Gtoupf At Flee injectinmr was @erfegnedrsdo\mlyeszamad @attom) he
| d t.he, b G d
was Secur oSSR G canE 25U SRBIRATR N ERIE HssetPH e De AR E R s
hel d in plag oMHé‘bZéJd@ﬂh@(Hrﬁr%lsﬁﬁ rou}z@ Bhrea. Pkl RrizePhd BheEchiedd rrL)

was col |l ecte |nto o) |umhepar|nt at the appropriate time points. The
sanpl es werly ceoiusive taped Tae ammabwasamalpped%@@uzpnwhmh%& belgringdaceel si us
for approxi (2 15 m nutes. Plasma was collected. 15 iii. Results Sanple
Ooncentratl"g'ﬁ'éB ® n Rat Plasm Sanples Tinme minn /L Al 2.0

69.5 A 5 56.0 Blébd @bll@%ﬂ@n. Blood (0.5 mL) was collected into sodium heparin tubes
at the appropriate time points. The samples were centrifug'ed at approximately
2800 rpm at 2-8 degrees Celsius for approximately 15 minutes. Plasma was

coliected.
15- i, Results
Sample Concentrations of Methadone in Rat Plasma Samples
Time {min) |(ng/mL)
A1 2.0 .. {69.5
Al 5 56.0
A1 10 42.3
1 30 35.8

A1 60.0 22.7
A2 2 735
A2 5.0 68.7
A2 10 161.8
A2 130 . 135.3
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 - |44
81 45 11.5
B1. 80 11.3

- B1 120 44.1
B2 10 3.02
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Al 30 35.8 Al 60.022.7 22 73.5 25.068.7 10 61.8 30 35.3 - 60 22.8 3
267.8 35689 31057.6 330 30.9 360 24.5 131 10 BQL Bl 20 4.14 45

11.5 1 131 120 44.1 B2 10 3.02 27 WD 2005
PCT/ USZ%&?@%@X% Sarrpl e Concentrations of Mthadone ?ﬁ%&gg&ﬂol@% Sanpl es
Time minn /nm 8220 25 245104 8260151 82120578 B3 10 BOL

o] AJ: 4 1
5381230 3Sample'1"‘ e B ncoratehs b Methadons 1 Reft‘ﬁ’lasma‘é%mpfés C1 20 BQ. 3145
T Time (min) [(ng/mL)
B2 20 3.25
B2 45 10.4
B2 60 15.1
B2 120 57.8
B3 10 BQL
B3 20 |3.18
B3 ~ W45 7.24 .
B3 60 12.4
B3 120 26.2
Cl {10 BOL
C1 20 BQL
C1 45 ~13.83
N o} 60 3.88
C1 120 6.85
C2 10 BQL
C2 20 BQL
C2 45 2.66
C2 60 3.27
c2 120 .22
Sample Concentrations of Methadone in Rat Plasma Sampies
Time (min) {ng/mL)
C3 10 ~__|BQL
C3 20 BQL
C3 45. 2.84
3 - 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 throughthe skin of a
rat at rates sufficient to provide systemic levels of methadone that are known to
10 elicit anaIgesxa and at the same time, this topical apphcatlon was non-irritating to
the skin of the rat over the application time. '
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C 160 3.88 A 1 120 6.85 32 10 BQL 02 20 BQL 32 45 2.66 02 60 3.27 2
120 6.22 Sanpl e Concentrations of Methadone in Rat Plasma Sanpl es
(ng/ m.) 33 w0 2683lu10983 20 BQL 33 45 2.84 33 .
*BQL=bel ow quantification limt (1.00 ng/nL) Figure 2A provides a graphical
Concl usi ons These data

representation of the above results.

denonstrat egt lag
sufficient to pr
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5 iv.

60 4.16 CocFA2605814240

elicit analgesia, and at the sane tine, this topical

to 11

t hadone is delivered through the skin of a
de system c | evels of methadone that are known to
application was

rat at
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the skin of the rat over the application tine. 28 El1

non-irritatlg:gu
WD 2005/ 110884MPR§¥ US2005/ 014240 B. Study 2 i. Purpose The purpose of the

study was to evahya
foll owi ng intraveno

bt

BBTEAB AR

affate ™

pllications in

Ipanfacsysole

&fon

peri ment al

Desi gn NunberetRagendsolation @lwingintrdventpe @ing topicRbapplidatiengdsa rat.t i cl e

Dosage Col | ection

. Experimenté.l Design

Nunmber s Sanpl e

Number
. Dose Blood
Group Si?g‘:r Specie cs’fa mole Route/Dos | Test Article | Dosage Collection
S < P | e Site Time Points
: » ;l'.egtSArtche > mi;1 /20
Al . N U min / 40 min
A A2 Rat |3 el el L lo2smL | /1he/2he/
A3 Saline Bhr/24 hr/
Solution 36 hr
Test Article
~2: Near- 15 min/ 45
; 1x1 cm . .
B1 - . Saturation min / 90 min
B B2 Rat |3 Zgg;cff‘l‘; 1 | Methadone- | 92422 P32 |/ 5 hr/8 hr/
B3 Diisopropyl | solutic; n 24 hr /36 hr
Adipate /48 hr
Solution
. pica Saturation gauze pad in
C Cc2 Rat 3 dorsal : /2hr/8Bhr/
c3 fl Methadone- | with0.2mL |
ank S . 24 hr/36hr
D.E.E.T. solution / 48 hr
Solution

10  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 Article 3: Methadone-DEET Solution (10%) from Teikoku Pharma USA, inc.

15

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 Chloride Injection, USP. The pH of the solution was adjusted
to 5 with 1N HCl and 1N NaQOH to dissolve the methadone freebase.

20
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s e Site Time Points Test Article 2 min/ 20 A 1:0.51.V./tail ng/nL "
mn/ 40 mn hr4 A A2 Rat 3 vein Methadone- 8 0.25nL /1 A3 Saline hr [ [ ]
24 hr/ 5\’ % %IOI’] 36 hr Test Article 2: Near- Ixi cm 15 mn Bl

Topi cal WEEYH PPN nin / 90 min B B2 Rat 3 Met hadonePCE%Z@Wé\ﬁ“? 2 hr / 8
hr B3 dosal flank D||sopropyl with 0.2 nL 24 hr / 36 hr Adi pate solution /

30 o S e e el o0 e il SR
8 1o T
Arti clres @%s{ini@fo@ﬁ Thgwéltéﬁia one fp:eifré?q]g{dkﬁéwWPﬁa@Hg&%@ Txﬁ'@m estO est

Articl e Satukktebaritin®-2DinLssfihe mpprétigia testSaticieiveas éﬁﬁhéif/t)o theasiippedk oku
- Pharma USA, Inc. Test Article 3; Mthadone-DEET Solution (10% from Tei koku
Phar ma SR on fhe bagisobiiparimals urEauRrse. aRd. DddiegauRepad was: sacsredy oup A a

et haory SR8 Tapd T RARHA VG radiech i G WP AR LB a8 OF
of the s\phwzbﬁaswomjam ed to5 with 1 NHC and 1 N NaOH to di ssol ve the
net hadone freebase. 20 ‘

Blood Collection: Blood (0.5 mL) was collected into sodium heparin tubes
at the appropriate time points. The samples were centrifuged at approximately
10 2800 rpm at 2-8 degrees Celsius for approximately 15 minutes. Plasma was

collected.
fii. Results
ISample Concentrations of Methadone in Rat Plasma Samples |
Time (min) _ {(ng/mL)

A1 2 63.1
A1 20 . |59.5
A1 40 35.2
A1 60 24.0

1 120.0 26
A1 480.0 {1.54
A1 1440 31
A1 2160.0 0.796
A2 2 ) 36.3
A2 20 55.9

2 40 135.4
A2 60 28.1
A2 120.0 19.5
A2 480.0 1.83
A2 1440 0.923

A2 2160.0 0.905

A3 2 72.0
A3 20 49.2
A3 - 40 - 133.0
A3 60 19.7
A3 120.0 13.1
A3 - 1480.0 1.96
A3 1440 0.785

3 2160.0 0.944

15
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29 WO 2005/ 110381 PCTI US2005/ 014240 The test article was adm ni stered

i ntravenously (I1V) through the tail
i njection wag 2maniasred slowy. A gauze pad (1x1 cm

of the appropriate test article was applied to the clipped
of the animals in Goups 2. and 3. The gauze pad was secured s by occl usive

vein to animals in Group A The
Sat gratwsdoosioi24§. 2

site on the back

ace wth Zonas
pcted into sodi um

pere centrifuged

pproxi mately 15

rations of

0 59.5 Al 40

Al 2160.0 .796 2

tape. The jsummi Was W afgeackntraticda bzethadhs it RaPlabah Gamnpled
porous tapeg. ii [TiBeqerh) Cehd/@ction: Blood (0.5 nl) was coll
heparin tulpss at}yd he apptiopgriate tine points. The sanpl es |
at approxi gt el ylas 10 2803 gspm at 2- 8 degrees Celsius for a
m nutes. Pl@sSna [y@S col bggied, ri11. Results Sanpl e Concen
Met hadone gy RatljJgasma Hanpples” 1ine mn n nC 2 63. T A
35.2 At 6(54T0 4@i 120 Y926 A 48070 T 54 A 1440 31
36.3 2 20qu5. ) 144&:111? ?éﬁw 83 2 1440 .923 |
2160M 0. 90%— o2 O g 2092

B1 2880 49.4

B2 15 1.49

B2 45 .96

B2 90 14.3

B2 120 19.1

B2 480 46.7

B2 1440 117

B2 2160 126

B2 2880 173

B3 ‘15 1.70

B3 45 17.0

B3 90 27.1

B3  |120 44.9

B3 480 300

B3 1440 168

B3 2160 59.4

B3 2880 i34.0

C1 15 0.84

C1 45 2.08

C1 90 3.17

C1 120 3.84

C1 480 18.0

C1 1440 27.8

Ic1 2160 17.3

C1 2880 11.1

c2 15 1.72

c2 45 2.42

C2 90 7

Cc2 120 .73

C2 480 29.6

c2 1440 20.0
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15 30 WD 2005/ 110381 PCTI US2005/ 014240 Sanple .. Concentrations of

340 33.0 36D 19.7 3 120.0 13.1 3 480.0 1.96 3 1440 .785 3 2160.0 . 944

- Methadone in Rat Plasma Sanples Tine min n /nb 131 15 .75 81 45 5.66 Bl
00 4.8 YA200531088Y 151 480 159 Bl 1440 116 Bl 2160 BSTFS2483/0584¢) 9 4 32

15 1.49° B2 45 .96 B2 90 14.3 32 120 19.1 B2 480 6.7 32 1440 117
2160 12 B2 2680 1/3- 133151

70
480 300 PABFel440 168 %"QC%UGHP”@Q? Methadosg gfiat flagma Samples
; ime (min)__|(ng/m
c2 160 35.1
c2 2880 23.7
C3 15 1.04
C3 45 1.71
C3 90 .89
C3 120 3.39
C3 480 4.3
C3 1440 20.6
C3 2160 19.0
C3 2880 12.6

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

iv. Conclusions

5 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.

I1l. Pharmacokinetic Study - Methadone Formulation in Human

10 Plasma
Study A.
i. Purpose
15 The purpose of this study was to evaluate the pharmacokinetics of

methadone solution following topical applications to a human.

ii. Experimental Design
Test Article: Methadone-DEET Solution (10.2%)
20
Protocol: 50 mg of methadone free base was dissolved in 450 mg of
DEET to vield the sample solution. 500 mg sample solution was then soaked with
a 7 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

32
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Cl 15 .84 31 45 2.08 21 90 3.17 C1 120 3.84 31 480 18.0 Cl1 1440 27.8
31 2160 17.3 Cl1 2860 11.1 C2 15 1.72 2 45 2.42 (C2 907 C2 120 7.73 32
480 29.6 ®R026b40183910 31 WO 2005/110381 PCT/ US2005/ 01424@cTR30MSM14240
Concentrations of Methadone in Rat Plasma Sanples Time min n inL 2160
35.1 C2 2880 23.7 C3 15 1.04 33 45 1.71 33 90 2.89 C3 120 3.39 C3 480
14.3 33 140020 iyl AbAind i whs?980ed 8nGod F i@ RWIVHIFE. & Ryspopr ovi ded
in Figure 213 and Concl usi ons he above results denpnstrate the

r epr oduci bi adhqsl\ca‘ wah@lamdaon tamot the qdummmnﬁorétqab@ldrtbatde(v&ejdwla_cem@ve) and
confi rmthet ?) d('g)rktatlon and the f[ delivery of a sufficient anount
of met hadon@‘"J %gﬁ 8V| e gﬁn%[ﬁzﬂ c response. 111. Pharnmacokinetic Study -

Met hadone FpREHASARPId RuiBERN Blood Collection Time Point

5 Hi1 0
H2 4 hours
H3 11 hours 50 minutes
H4 22 hours 15 minutes
10 iii. Results r
Sample Concentrations of Methadone in Human Plasma Samples (ng/mL)
H1 ~ Clotting of the sample was not sufficiently prevented and therefore

~ ho analysrs was performed for collection at O hours
H2 Below the quantification limit (1.00 ng/mL)

15 H3 3.50 ng/mL
H4 9.86 ng/mL

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

topical methadone eomposition to the skin.
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T

10 Plasma Study A. i. Purpose 15 The purpose of this study was to eval uate

t he pharnacoki netics of nethadone solution follow ng topical applications to
a human.yRl,and 4 perimental Design Test Article: T Sol ution
(10. 2% ‘?782?03/%83sgot ocol: 50 ng of nethadone free bas}qﬁ‘gﬁﬂ%@ﬁww in 450
ng of DEET to yield the sanple solution. 500 ng sanple solution was then
soaked with a 7 cmx 7 cmsize KIMNPE (Kinberley-Cark). Then the KI MN PE
soaked with the sanple solution was then applied onto a human | eg at the
front area above 32 WO 2005/110381 PCT/ US2005/ 014240 knee. A |ayer of

alum num foil was placed on top of the KIMNPE. A layer of adhesive was

pl aced obtudyBof the aluminumfoil to hold the device in place on the |eg
of a 100 Kg nmal e human. Pl asma Sanpl e Nunber Bl ood Collection Time Point 5
H O H2 4 hours H3 11 hours 50 mnutes H4 22 hours 15 mnutes to iii.

Resul ts Sanpténdepnatiohs of Methadohe eHGmEA Peasnia SkfplesPl asma Sanpl es (n nl)
HL Qdotting of the sanple was not suffici ently prevented and therefore no
anal ysi s wes—perforree—fFor—correetror—at—o—hourS—rE— Betow-tie—goontri cat | on

linmt (1.00 ng/ rﬁ_aE;;P'el s H3 3.50 ng/ rquoﬂceQ""ﬁ'Bn ng/ m. @S?R:q;‘ﬂ%‘ft’a’f‘l"s""ﬂ?@'”t
results of 0

absor bed through itntact skin froma 10%5$BI ution in DEET. Furt1l2erm)re, it
denonstrates the lzack of irritation to &d9unan after a one-dayi8application

of the 3 , 224 139.5
Formulation Uséd * - Contents ‘ ' Weight %
Sytrene-Isoprene-Sytrene Copolymer 15
Hydrogenated Rosin Glycerol Ester, KE311 10
- 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 @ human left leg inner side above knee.
Subject was a 55kg Asian male.
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t opi cal net hadone conposition to the skin. 33 WD 2005/110381

PCT/ US2005/ 014240 Study B. Concentrations of Methadone in Human Pl asna
Sanpl es SaWP128050dpént rati on Bl ood Col | ecti on Ti me Poi nt POTAFBAGHE#230
(ng/nm.) (hr) 1 5.36 12 2 4.95 18 3 2.24 139.5 Formul ati on Used Contents
Wei ght % Sytrene-1soprene-Sytrene Copol yner 15 Hydrogenated Rosin d ycerol
Ester, KE311] 10 Alicyclic Saturated Hydrocarbon Resin, P100 30 Liquid
paraffin 30 Methadone 10 DEET 5 Protocol 25ng Met hadone free base in 5 x
5 cm pat ch. Application time was 12 hours. Patch was applied on a human |eft
| eg inner gyde QRN t?[@étﬁ(?t was a 55kg Asian male. s .34 WO

2005/ 110381 PCT/ U82005/ 01424 I'V. Additional Stability Data A Protocol 5
Thr ee sanplfes ofPratavet-hadone topical patch of fornmulation F6 with a 2x2 cm

surface _area were anal d usin h C. alysis o npl e
was repeated oncd"¢d S@%’fﬂﬁ% %8?&*5659“%53 SN ?‘gf Pﬁﬂ’ ﬁ%‘? %@f’vatﬁc%gfgnt s %
SIS 20 cm surface area were analyzed using the HPLC method. Analysis of each

sample was repeated once to ensure accuracy.

F6 Formulation

F6
Weight
Contents %
SIS - 20
KE311 25
P100 15
Liquid paraffin 25
Methadone 10
DEET 5
Total 100
HPLC conditions:

-10 -~ Column: Dionex Acclaim 120, C18, 3um Analytical
Mobile Phase: 40% Acetonitrile, 60% Potassium Phosphate Buffer with adjusted
pH=3.1
Flowrate: 1ml/min
Column Oven: 40C
15  Detector: 210nm

C. Results
3 months Stability at room temperature of the patch formulation has an
average recovery of 96.2% assuming 100% recovery for initial samples. The
20  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%.

35



KE311 25 P100 15 Liquid paraffin 25 Methadone 10
condi tions:

Condi ti on Recovery

to Col um: Dionex Acclaim 120, C18, 3um Anal yti cal

hs

DEFT 5 Total 100 HPLC
Mbbi I e Phase:

3 1 repeat F6

40% Acetwoilhd/11838160% Pot assi um Phosphat e Buffer W|th @ﬂ;@ 50
Flowate: 1 m/mn Colum Oven: 40C 15 Detector: esu t
nonths stability at roomterrperature of t he patch forrrul ation has an
average recovery g e6 0orassum ng 10 nd|ecovery for |n|t|al sanpl es. The
20 results of the Fhont ne sf‘ablllty at>"rodl mtenper f formula show
simlar value in reeovery The ,ayera rec v ,r%g1 t 36 nont h period was
found to be 96.4%_ 3 0051#31 DO i42 Sanpl e Fornul a
E%B #TPRoo 7

#1/ Room Tenper at 3 .months 9
repeat F6 #2/ ROO:#;F n%erat re/ 2 %'rfn‘

nonths 97.5 3 re:tp %om
Tenperat ure/ 6 non i 3557 0O 4r ar

F6 #2/ Room Tenper atgr e/ 6 nt h%
PGl A

: 3R et i
SCK SeRbU Tt
RS 87

mBgratice

8”‘# 7

od”

nonths 95.6 6 F6, # /Room Pﬁm ﬁeb
oom empera ure

mE@ﬁ %3/
s

at, F6 2/R%9 Tenperature/ 6

‘ture/ 3 nonths 96.6 2
om Tenperature/ 3

.0 4 F6 #1/ Room

re/6 nonths 96.3 5 -

% 2 epeat F6 #3/ Room
Tenperature/6 rmon 7. 3 #2/Room Temperature/6 months 95.2 '
5 repeat F6 #2/Room Temperature/6 months  95.6
6 F6 #3/Room Temperature/6 months  96.8
6 repeat F6 #3/Room Temperature/6 months ~ 97.3

It is evident from the above results and discussion that the subject
methods provide an improved method of treating pain, which pain may be treated
through direct action on péreceptors,at the site of pain. The above-described

5 - invention provides a number of advantages including ease of use and effective
and efficient manners of topically delivering methadone to a subject to treat the
subject for pain. The subject invention provides rapid penetration of an effective
amount of methadone through the skin surface, thereby providing for rapid pain
relief. The subject methods also provide a low dose alternative to systemic

10 methadohe administration. As such, the subject invention represents a signifieant

contribution to the art.

All publications and patents cited in this specification are herein
incorporated by reference as if each individual publicatien or patent were
15  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 Vil‘tl.t& of prior invention.
Although the foregoing invention has been described in some detail by
20  way of illustration and example for purposes of clarity of understanding, it is
readily apparent to thbse of ordinary skill in the art in light of the teachinvg\s 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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It is evident fromthe above results and di scussion that the subject

net hods provide an inproved nethod of treating pain, which pain may be
treated through direct action on p-receptors. at the site of pain. The
above-described F; s invention provides a nunber of advantages including
ease of use and effective and efficient manners of topically delivering

net hadone to a subject to treat the subject for pain. The subject invention
provi des rapid penetration of an effective anmount of methadone through the
skin surfad@lAT HeCeBAYMBDAS: di ng for rapid pain relief. The subject nethods
al so provide a | ow dose alternative to system ¢ 1o net hadone adm ni stration.
As such, the subject invention represents a significant contribution to the
art. All pyblicaid@nst @fb%ld%ﬁfo@lﬂh%u&'\ E&ﬁ'prisﬂngtehl'n&h&ﬂ)&\%'a%érﬁ% HRHNBY £REr ei n
incorporated by reference as if each individual publication or ‘patent were
15 speci fi cal | yagaricprésanli iniseiddpinylatisdiie dreedhnépepee phe oegisraedoinye r ef er ence.

The citation of i cat i on i 8 i scl osure pr the filing
date and shoul&haﬁ%?ﬁﬁén%ghgopdé%:ﬁémgﬁﬁﬁg%ﬂmg}bn ?ﬁﬁag ﬁpaaﬁéggﬁptﬁhventlon
is not entitl edatdmetsiondagent ssraRapudpdis atdeinerby systantitedyab apubjeet, i nventi on.
Al t hough the foregoing invention has been described in sone detail by 20
way, of illustration and exanple for purposes of clarity of understanding, it

is readi Iy apP[aRL of elatunqsgvfﬁgetiﬁgﬁéi ﬁgﬁ]ﬁlaﬁéh Lompi tr"setsg‘?l1ei?1rcrin£)?1a§'{1cl ight of the

teachings of this Tnvention t certain c ange I cations may be
made thereto wdldsauter nckegparti ng fromthe spirit or scope of the appended
clains. 36 WHAT IS CLAIMED IS: 1. The use of a topical formulation
conprising a nmethadone agent as the only active agent present in said

formulation in Tlﬁ%s@@ﬁ@fa%ﬁtzuﬁvﬁer‘éfn s@!dﬁﬁﬁj&ﬁ?mﬂ%reﬁ@)‘ouﬁaﬁ'@ne tsheerpasdd ¢ and/ or
prophylactic treatnent of pain , wherein an effective anount of said

met hadone agentcopolymer eatrixng apairand-sopfend-stpreedbioyls eanvilyadringattiv a subj ect. 2.
The use of Caiml , wherein said fornulation conprises a thernoplastic
el astomer matrix. 3, The use of Claim2, wherein said matrix is a

st yrene- buj adi eng-ussbyCema 2bhaekin RAPOLYIRES selddhkdver a
styrene-i soprene-styrene bl ock copol ynmer matrix. 4. The use of Caim 2,

wherein said matrix is self-adhesive. 5. The use of daim2, wherein said

MAtrix is preseff, L%E oPCRAGKI RleleAVElt mb IFTJfreéé%‘?or% bididdhper, WhErein said

backi ng |l ayer is substantiafly inpernea

6. The use of Claim 5, wherein said backing layer is substantially impermeable to

said compound.

7. The use of Claim 1, wherein said formulation comprises from about 0.1 % to

about 30.0% (w/w) of said methadone agent.

8. The use according to Claim 1 , wherein said method is a method of treating said
subject for pain.
9. The use of Claim 1, wherein said topical formulation is a cream, gel, ointment or

lotion.

10.  The use of a thermoplastic elastomeric matrix comprising a methadone agent in
the manufacture of a medicament for the therapeutic and/or prophylactic

treatment of pain, wherein said thermoplastic elastomeric matrix is contacted with
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said compound. 7. The use of Claiml , wherein said fornulation conprises
fromabout 0.1 %to about 30.0% (ww of said nethadone agent. 8. The use
according to Claiml , wherein said nethod is a nmethod of treating said
subject for pain. 9. The use of Claiml1l , wherein said topical fornulation
is a cream gel, ointment or lotion. 10. The use of a thernoplastic

el astoneric matrix conprising a nethadone agent in the manufacture of a
medi canent for the therapeutic and/or prophylactic treatnent ofpain,

wher ei n sai d t hekinpltfast éfc wbrst moetdicaimed bn aid skicomfaetfeda pdriod oBvima ski n
surface of a subject and maintai ned on said. skin surface for peri od of
Cine  suffic ottt Dased me aeheseagleme dedvased weridupis ad il dlubj ect

and wherein an cpeff\RGhioat @frg'aw%etﬁado%@hgenmh[%g@r{?epa%g%nfeu@é}édtreati ng pain
is delivered systemically to a subject. 11. The use of Calim 10, wherein

said matrix is sgstehigplbne-dwbpdi.ene- styrene bl ock copolynmer matrix or a
styrene-i soprene-styrene bl ock copolynmer matrix. 12. The use of C aim 10,
wherein said matrix is self-adhesive. 13. The use of Claim 12, wherein said

matrix is preseme udhoCRAS kD NGhdrél 8kid mkdrix TRt usR-Qftad@ Rl Blydede bWRr ei n sai d
backing layer is substantially inperneable to said pharnmacol ogical agent.

15. The use of copdymeLDalrivite @ Shensapabrenst e odgepe!yimer praéident in sai d
matrix is an anount ranging fromabout 0.1 %to about 30.0 % (ww) . 16. The
use of Claim 10, wherein said nethod is a nethod of treating said subject
for pain.1217. TAetubesih®plraso,icheatiasiiomerrinBiselifadiesier i si ng a nmet hadone agent
, Wherein said thernoplastic elastoneric matrix, upon topical application
to a skin surface of a subject, is configured to system cally deliver an

effective @r.mun[_thtege _§f3(iJQim rl@,t\bl?quﬂgai@%ﬂtix E%r&@ﬁat%n%c@ﬁ%éﬁéﬁ' The matrix of

Claim17, wherein said matrix 1s a styrene-butadi ene-sty bl ock
copolymer matrix or a Styrene-isoprene-styrene block copolymer matrix. 19.
The matri x, of ﬁaim mat r.i X i

hf-}l

1 wh i id g .sel f-ad i ) 20. Th
A G AT AT L R St s

said pharmacological agent.

15. The use 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 use of Claim 10, wherein said method is a method of treating said subject for

pain.

17. A thermoplastic elastomer matrix comprising a methadone agent , wherein said
thermoplastic elastomeric matrix, upon topical application to a skin surface of a
subject, is configured to systemically deliver an effective amount of said

methadone agent to said subject.

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.
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21. The matrix C aim 20, wherein said hacking layer is substantially
i nperneable to said nethadone. 22. The matrix of Caim17, wherein said
nmet hadone is present in said matrix is an anount rangi ng fromabout 0.1 %
to about 30.0 % (ww) . 23. AKkit conprising: (a) a topical nethadone
formul ati on conprising a nmethadone agent, wherein said nethadone is the
only active agent present in said fornulation; and (b) instructions for
practicing the method according to Claim1. 39

20. The matrix of Claim 17, wherein said matrix is present on a backing layer.

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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