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It would be advantageous to provide new compositions and methods for

administering certain metanicotine analogs. The present invention provides such

compositions and methods.

Summary of the Invention

The present invention relates the transdermal delivery of 5-(3-(5-
isopropoxypyridin)yl)-4-penten-2-amine, and pharmaceutically acceptable salts
thereof (hereinafter referred to as active ingredient). (2S)-(4E)-N-methyl-5-(3-(5-
isopropoxypyridin)yl)-4-penten-2-amine has acceptable bioavailability when
administered orally, but transdermal administration provides other advantages over

oral administration.
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via a transdermal route to treat or prevent the disorder, or to alleviate or eliminate the
pain and/or inflammation.

The transdermal compositions can also be used in smoking cessation, ideally
without the side effect profiles associated with nicotine patches. In addition to
smoking cessation, the compositions can also be used to treat other addictions, such
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pharmaceutical compositions described herein are believed to be safe and effective

with regards to treating and preventing a wide variety of conditions and disorders.
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Accordingly, there are many advantages to the transdermal administration of
(2S)-(4E)-N-methyl-5-(3-(5-isopropoxypyridin)yl)-4-penten-2-amine, and/or its
pharmaceutically acceptable salts (herein collectively referred to as “active

ingredients” or “active agents”).
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An "effective" or an "adequate" permeation enhancer as used herein means a
permeation enhancer that will provide the desired increase in skin permeability and
correspondingly, the desired depth of penetration, rate of administration, and amount
of active ingredient delivered.

The term "effective amount," as used herein means the amount determined by
such considerations as are known in the art for treating or preventing central nervous
system disorders, or treating addiction, inflammation or pain in an individual, wherein

it must be effective to provide measurable relief in treated individuals such as
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diluents, carriers, permeation enhancers, and mixtures thereof.

The active ingredient, (2S)-(4E)-N-methyl-5-(3-(5-isopropoxypyridin)yl)-4-
penten-2-amine, its pharmaceutically acceptable salts, methods for their synthesis,
transdermal compositions including these active ingredients, and methods of
treatment using the ingredients and compositions, are described in more detail

below.
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desirable to neutralize at |east one of the nitrogens,

ineqrRgratedipiieiRIEBER i cal |y acceptable acid to form one
;géltsrﬁ?rtﬁe ngeqﬁg,%ldtén@gl |y acceptable salt of the free

ase . | eS of suitable pharmaceutically
acceathsbqi@al Sl fostransdergal drug dgmrwséwealb/damq @Rge Hf frgm

5‘&6%?3%%0%*%8{ d §€sinBs g@aﬂ&an?é’étlfvé"i ecﬂgﬁﬁﬁhé‘élmebaéi‘@ 8., it

trat e, organi c acl t1on sa S SucC as acet
|gdUdeﬂ u\roalnags;c pitrogéroatatns), ittends teapredudensalutians in the UPper end of

t%syrpg? a%%ég wh'gﬁl tﬁé ‘?reetb?% ?c?ﬁﬁs stlctefi M %ateWcﬁ‘% S’reason it may be

net hanesul T ona uenesul fon
desirablatte nebiyalize>ay lemst oed ef, the ditogens,aisirgy @pbanmaceutically

R- | at d bat [ th ' [

SoP el A s arsannars abar Ayl RSP Sl Re e oo
bdse .salts may be in sonme cases hydrates or ethanol

oo B SRR et Bl B Rceyporgan ace
ée'idﬁlonps%lgs shén as 6AIBride. brémideubiifzed, phbsptiig, dﬂldS\ltrE@t organic acid

356 to Ruecroft et al.,. each herei
addition salts such as acetate, galactarate, propionate, succmate lactate, glycolate,

malate, tartrate, citrate, maleate, fumarate, methanesulfonate, p-toluenesulfonate,

transdermal drug deli

benzoate, hydroxybenzoate, edisylate, orotate, R-mandelate and ascorbate; salts
with amino acids such as lysine monohydrochloride, aspartate and glutamate. The
salts may be in some cases hydrates or ethanol solvates. Representative salts are
provided as described in U.S. Pat. No. 5,597,919 to Dull et al., U.S. Pat. No.



i ncorporated by reference. In sone enbodinents, the
acids also help with the perneability of the active
Wag@nn1ss ough the skin. That is, when the neuPCHUB208/071638
agent is a fatty acid, it can neutralize one or both
53616 e %ulpetrﬁltérﬁﬂgfs PapNo. 666385636 RucerdiN@ £ de&¢H herein
whil'e at the same tinme increasing the perneabi ity of
inprEperatady TefRJPBER-ent t hrough the skin. Thus, in one
embog gHAE erﬁﬂb@m@&ﬁé Re bBE5 afo®ip with ﬂfee&ﬁ‘ﬁfeaﬁﬁityaof the active

fatty acid salt, wherein one or both of the basic

agent teugh the skisathatds. whem theaedicalizingragent s fakty acish jtyan
Rkrdfizd <S)nef &r {ﬁ‘ f?ﬁletbfs@%t?t%%nne%ﬁﬁs ohltfe §@lli\}esin§|%@|e¢|? while at

present ratio of active
tha garedltmet lncr@a‘smgt’tlye amnaﬁabmneofrtbaecﬁn@nn@fedwnt threyghalbiekin.

T

Vadrein dnymrtbatH of thabasmattwgens 4& reacte@ Withahé&anidagrousin the fatty
ar bon

%?‘ggpl ?:mhe |Sé|? é°°8ﬁﬁ”9 v, H%g[@] dpﬁ:llag?rg bont’ ?;EE molar ratio
df\cat:u\mem m@reeml tcefatt Ibﬂp?ﬂh@tee@ﬂoﬁ' bfsa mytdmsam af amine to form a

ket B el b 'S Hpse P el tod atytis
t%l@é]we%eﬂﬁ&?ﬁl BRE 20 Batdofr- atcﬁﬁ& edid, Mere BpRafly BEveedsIO and

not e bove herein incorporated by ref erence. The

B earbrrisatoms: Stagricacigkis one representative fatty acid.

(2S) - (4E) - N- et hyl - 5- (3-(5-1 sopropoxypyridin)yl)-4-pen
ten-2-ami ne can be acconplished by conbining

I{. 2gfivg Wngyedientétregaration 3- (5- i sopr opoxypyri di n)yl ) - 4-

pent &9, 2 AMLE o‘f*’ké%} Z;I\lgrﬂéthgpf?gsf’dqisﬁ I gffﬂggi@!?fgﬁﬁl-genten-z

acids 1n’appropriat’e exe
eﬁ’ane can be cadiedi3ut QEﬂemmpl@CUBmmpemgegggsmj@eﬁ in U.S. Patent

“d‘g (50555{%‘2%?& %g H@{erg{/qegoglre ?‘@ﬁ 23 inT:BFpolFﬁ% %9'[‘&81‘6@%@? fhe @)llr{'th &is of

safto pf m&zxmaym;]rdemm I&(B-lpep\bpnx@yamn)w)-zt pentee-Zpamparcad be

usi ng,.t tec Pat

08 S e R -+

pepter2agfne With vaﬂ'd@ﬂﬁ@igéﬁ&bn@@ﬂgmﬁcb héioom é'mﬁopnate solvents, as
64

e((:xggn;)%?f?éptg;wons f 8{%5\% Ir\jgn ?2 n'g4 aﬁg BH WdO%/dS%%BZ eacLF|1 Incorporated

by referéieel. TRE hERMaA N Srat $DIH0F) 29 AENNfe al(aqs- or its

phar maceutical |y acceEt able salts, inclu fatt%/
Iwr@p@wpyrsdm)ahd RgNteREAAMIge earhbapgqpqr@fé;pﬂa@ teehniques set

fbrrﬂrg i Plfer NG| H@'5§9599bé§ n&Bl abbi@ h&@irt |ﬁcor§6Feftéd36§5 reference.

excipients, such' as perneation enhancers wh
prom)te transdermal absorption of the active

Iilnﬂraﬁgée‘?mal égﬁ@és%r@s‘jer mal admi ni stration. The anmount

of ‘activel ngr ent absorbed depends on many factors.
Thes&he compositions for transdermal administration include (2S)-(4E)-N-methyl-
5-(3-(5-isopropoxypyridin)yl)-4-penten-2-amine, or its pharmaceutically acceptable
salts, including fatty acid salts, and optionally can also include other ingredients
including, but not limited to, carriers and excipients, such as permeation enhancers
which promote transdermal absorption of the active ingredient after transdermal

administration.



factors include the active ingredi ent concentration,

the active ingredient delivery vehicle, the skin
w@ewwAatd7i i ne, the area of the skin dosed, thePCHUB2H0$71638

the ionized and unionized fornms of the active

i ngr gReeMiout of Active thgréditheab’bardnicpends b enartyifectors These
nmol ecul ar size of the active in redtbent o] ecu

festersipelNge therrptivgingredientcongentiation; the @clivs 1gre '%'1} dBlVery
vEhRIES 468 58 cERSEGRSe, ThE atdatdt SRS SR do s it rdtiarof the ionized and

delivering the active ingredients described herein can

uniorizedfayMs phibelastiveninoredians ahthe pH elctha gibserriiae site, the
geulért {]k& of tﬁ?%rch?eo Eféﬁgrﬁ%lecﬁl@ Rl e aét%‘ﬁgredlent’s relatlve

yp| cal adm ni stering active ingredi ent
lipid $dild)llltyansderrral route. Such devices are discl osed
in US Pat. Nos. 3,996,934; 3,797,494, 3,742,951,
3,598, 122; 3,598, 123; 3, 731,683; 3,734,097, 4,336, 243,
'maﬁﬁﬁxménDeﬂcéﬁo 372; 4,486, 193; 4,666, 441; 4,615, 699;

8 d 4 558, 580 her s:. di .
S Bl 70 O R 8 BBt BTl e
déﬁgjeﬁcﬁ%nyem kriowrein fthe it Ehdudlﬂdlﬂw momelithitc{] @atrixgrrekikmane, and
an ave r CKI . (C rin .
iR EB DT AT iph SET GOl bl gnsglorma
rggtlet glasr;ré g?ﬁ%ﬁ?rlb)\fﬁdld&HWU.ethatSN@& I8, 9965931 S(797,494;

747 B SR98 L ooz 0B ARRy S RSB o Bib abi4 370 454

4560 883; 4,488, iwu%@mgn%ﬁsr@bg* Ne81,504:; Ladoomss 580 among
dlsper3|on ICh can einthe formo

oflagra the siscinsueessaf whighoaredncosprratgs rtﬁﬁe'albdsfeﬁ%ﬁer&‘@t i ve
i ngr %ﬂb&@aeﬂgéé ¥REYo 5@ HOHSIB, %&%ré%ﬁ%‘fﬂe@(‘id"%\#ﬂ‘h‘é@e ghe

epi derm s an derm's for absorption nbr ane
pbda,xmer@sbawmgr(mrm)/ihebg impeineesble/torthe @ctiveuingresiant ¢ be

j v
o(e?l?[(r%rﬁg,r ayer ?\/\E@F%ﬁ'éc}g Is %&%ln dérgé Ghi &’il’éctlbﬁéﬂﬁithro&ah the
skimriha raaetnmr |ngred|ent,cqmquhau3aawt|balarae:):eptable s(an)th@reob g typically

adhesi whi ch th
EermLs sl o Prrdlat Wity Bl bded" bhadehg Seitfion. ora
?ﬁf-{s@h’cﬂ %gtvb‘r&cmaﬂ‘t@ imakﬂltvbWédleIE)«wﬁpé@SBr:mﬁgrmesﬂaiUm corneum
a e u 0, act .as _an er ne
GG eP RIS G SIS Ry et byl ene, o o ¢
pol ypr opyl ene, pol yvinyl chl oride, polyvinylidene

chl ori de, pol ycarbonate, polyethylene terepthal ate,
Merabrsbe\Havees| ani nat ed or coated with al uni numfoil .

Q hepgnrné Héﬁbé’ssﬁlglchw M\% f‘é&ﬂ@?@r&d 18 bﬁﬂ%g&rnﬁ@dble backing, (2)

devi ce patents ment |1 oned her el n. certaln
sciesenyoinianes, (Bhamembrane layeseyhieh ¢an %e.denge pplymer grembgane

& aPRicYdPRFoust MEMBHIRY, 41498) QtohtiBt RiHekivBIaye®Wifich either covers
the entire device surface in a continuous or discontinuous coating or surrounds the
membrane layer. Examples of materials that may be used to act as an impermeable
layer are high, medium, and low density polyethylene, polypropylene,
polyvinylchloride, polyvinylidene chloride, polycarbonate, polyethylene terepthalate,
and polymers laminated or coated with aluminum foil. Others are disclosed in the

standard transdermal device patents mentioned herein. In certain embodiments in
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can overlay the edge of the reservoir |ayer and be

seal ed by adhesion or fusion to the diffusion nenbrane

WO 28000183rh such i nstances, the reservoir | ayerP@BES2008071638
have exposed surfaces. The reservoir |ayer is

Mﬂ&?tﬁéﬁ@&&vblh %ybméefrum?@hb 8 poRfkdrNthedterGIyeaf fise Backlng layer
carrier id, pically water and/or an alJ coho

q96|cgy@rlaxotheee§lg@rofttwerreéew0'rmr RBY beseRiRY B h@é‘ﬁf‘eﬂf fision to

thé @lﬁ%foh‘fﬁem&%h@ qjé)i‘é?tlﬁ Sudh RistaRees ad FesJe?\);(fPrr lagé'heed not have
include diluents, stabilizers, vehicles, gelling

Wﬁm%surm@sme like in addition to the carrier | i qui d
an
of %E'r@!&r%]gl'é?gr' i€ UhSerndaf tF'é frﬁﬁéh@féb%@%oﬂrd%'iams a

the 'am nate” devi ce can be nmde
oarrmrdigcudotyQICpHN water ahtllorran laleohelasr patyol o8 gates theseof, and may or

Y R Bl thel bt PEIANE TROEEENER fayBh Cad ey R dilLEHs,

statilizeds, evhislest delling hgantd, leaddioe likeciniadgitiedite the eardertllgeid and
c?rri er 4.i qw d, although when buffering at the skin

atfiys WOLeqieM¥esi red, the nembrane shoul d be perneabl e

t o t lree Riiffuson mémbmeq@m@s'trte' lamirate delite chixbepiagile offa dense

filmthat
JFagionas a0 Suh D nes S1e Tog R RBE et .80 Hiive
|ng@3|%nt SfthetReteringuial Prdfé?@@lwpméaﬁ@rﬂbmer§fnﬁfefrm©ebleTbe

preferred materials are pol yurethane, eth Ien? nﬁ/
ingredigpis giberthan the %ﬁﬁl&e é‘tgﬁw%rﬁérwm Paré'@é{'él'% alihqugh when
Conpﬁdsﬁﬁ% Rin dh@cé %Vt‘fé%‘irbe)nthé%éﬁ&%né ehéull rb@rp%tﬂméaab to the

rtion conpr|3|nﬁ an | mper neabl e backi ng,
e i the semposition as well dorpnles pigpalyreerdfimithat may bedpeshio
rhékeatpta%érﬁsraﬁe' alfet At &gg;:ga?ﬁh 8! PACNoSOsPOY %E‘%Hé4 031,894,

enetration enhancer. a menbrane | ayer can
etaeh hedsm eoppoirgtad by mefetanaa T he p@feﬁadrmp@rle@sare polyurethane,

C er which
I 2200, ol B RYIRENEY ¥tV
cont Omecemsbmnmdmsumlm invemtion retzdes tog toansslermalodipastion
nbrane | ayer. I n another enbodi nent the conposition

9955V§m90npr|sed in the reservoir the active ingredient

(1 paphgspmebBlelbsckiaged saline solution. In a furt her
enbodl rrent t he hydr oxybenzopate s Jt of t

2}1@ resgroiiilayer coatpyisingt @l@ctygmg IPPBIH aatb so utlon optional

further comprising a penetration enhancer.
(3) a membrane layer (which can be a dense polymer membrane or a microporous
membrane), and
(4) a contact adhesive layer which either covers the entire device surface in a
continuous or discontinuous coating or surrounds the membrane layer.

In another embodiment the composition above comprised in the reservoir the
active ingredient in phosphate buffered saline solution.

In a further embodiment the hydroxybenzoate salt of the active ingredient is
used in the composition above.

In yet another embodiment the active ingredient in the reservoir of the

composition above is present in a concentration of from 30 to 200 mg per gram of

10



In yet anot her enbodi nent the active ingredient in the
reservoir of the conposition above is present in a

W@ oremnisrati on of from30 to 200 ng per gram oPEHBIUB2IE8/071638
solution. In yet a further enbodi ment the

SAARE 8HLTIGH. 19 Petdd fukRer @abodimehnBeadnesrtration tohthe active lngredlent
reservoir of the conposition above is 35 or 135

i ihEieseTVEIOf e CSNRASIHON. 20KR IS 1 B L3RS PEE ST ALSAIG Solution.

second cl ass of transdermal systens is represented by
nmonol ithic matrices. Exanples of such nonolithic
devices are U S. Pat. No. 4,291 ,014, U S. Pat. No.
4,297,995, U S. Pat. No. 4,390,520, and U S. Pat. No.
4, 340, 043, each herein incorporated by reference.
Mooroditrgc Magridesown to t hose of ordinary skill in this

v THE Yo G O vTRHG B RE K fepRéach By fBlnic
mgsnes: benfptexmf;subly rrmnslitFE:devioels appU\S/iRatl No.h4,a$1,ﬂ§4, u.s.
S0 M) B R BBATIGS. S g B8 e
Heedih incossoratdEN referdiddAOtiers Biss knowrpiol tiyoss of, ordinary skill in this

qt‘}édr oxypropyl nmnethylcellul ose (HPMC), hydroxyet hyl
thyl cel lul ose (HEMC), and the |ike, polyvinyl

a' COh@bn&nWé\)ahd ﬁthtyPé!lbamera krahseal Bdes t9|b|c@|tyhﬁélude

els, or PVC ur et hane, ethyl ene Vi n

ac et é%e“’or@ws P%merwpfmey@il doary gplyesers, syeh |a,s @eh/\égwyl chloride
(BYR) BlyutetnBbies ol diﬁ'e%%saélﬂi’ 6 likydr oxy! - cont ai ni ng

sol vVent's suc and often cont ai ni ngH%eI i n(hgll
agent? Higkly solien ewplpsticjaestnopness Isueiae celitlgse, HEMA or MEMA

e
rbemyloelluﬂmae (GIEEMG) and thd liken polwmyitamhou%)f polyénypyroliidone

?S{? bt &?{h@%gsr PQ"QES”&@%&% htatn L?tﬁyleﬂ@?’vﬁwpfac%e'téﬁg or their

dopblytiees;hanes, pol yester, or other fiber; (5) Sponges

whi ch..c for d fromn raI or f

ond. (ByCaRE S Bh R Rnd faebro oaﬁeqdrg?vje?%wi@ﬁ e
ébé\ﬁﬁ%&h%%@hénd}’ Garﬂdiﬂ%ﬁlcomamliﬁ@gelmmms sach PuPne

adhesi ves or acryli esi ves var i C
PeromeTticaes 1ekEs TR oMt e B S0 PRosrdhe
tHRleAbme MeLRI®, RPMOTRIdifatéd kabifHate, bentonite, or montmorillonite, other
MVat er i al sRepr esentative poI nmeric barrier materials

dayciligere stasvatesrsllicandioxda pasticles:and the like;
(4) Nonwoven materials made of textiles, celluloses, polyurethanes, polyester,

or other fiber;
(5) Sponges, which can be formed from natural or foamed polymers; and
(6) Adhesives, ideally dermatologically-acceptable pressure sensitive
adhesives, for example, silicone adhesives or acrylic adhesives.
The various components for the transdermal compositions are described in

more detail below.

Polymeric Barrier Materials

11



Pol ycar bonat es, such as those forned by phosgenation

of a di hydroxy aromatic such as bi sphenol A, including
wWorgae1ssrs are sol d under the trade designati oPCT/US2008/071638

Lexan(r) (the General Electric Conpany);

Pol YWeBbés%h{a‘ﬂ(/é 261ymesit BBrrRs nfeeits inclida, fB.arénot limited to:
Goodri ch Chem cal Conpany); Pol mdeeﬁ% r?
suchPalycpbrpaies asHoNAA tBﬂiﬁ fé’ﬁ‘i”ﬁ% #Bosg Fla% Pﬁ@ difydroxy
W Sdeh(ds bib hen@PRoiﬂEIuQiﬁg INeATBI4IS af% §9d hndéﬁﬁé%}dél c

nmers, suc EL(T), are formed

@@lgylatmyl-@)fﬂn@Gth%GGB@abﬁleé@'ﬁtQOWYécryI onl trile (40
per C%M[ny Pblr{lﬁgg “Rieh ¥b iGe Al Tbﬂ@o@i 38dfich BREnidd® Company);

l'i ke onés, for exanple, those containing
di ph@nwammss(umwmse §ucups polyhexamethyiere adpamt, (nolding

@@W(ECEOEP@(% dfgrnc?ene Jf ?‘uor ?t e FSJSLKm:\;SKng: (r)

( Penivixlatrylib eopalprherSpsyuabr st DMNEL@pate/Mrmgdi of palyvinjdghloride (60

RS TY FPOHS dpaster). SHERHP-aETIERaY EpoiiRety ao the ike.
ShefTP@ sufsHeROforlekanple, fPoby ebhtamiridwdipisenylere sufanglgeoups, for
enton rL Herculss I nc or%%%ii%:ﬁd) po?;(rjre?ghe; o

guxamaﬁ)(?eﬁﬁieﬂfwlymérg%ﬂﬁnplé UsdiyvarsyliBehe fllﬁt(rrd)e §kch s Kynar®

e Nermours & Co.). ACf¥|IC resins, rIpIB
(B@D@Q?étr%%'ﬂp@'r(?f?réoraﬂ@m)y ﬁeivavl leridea g 2t Ee(f ﬁfr@ﬁaﬁ uPont de
%durg'&b@'& HMJW&BVJI’%‘&WU’%Q éd&ﬁ dsl K&ar@%&ﬂ@d Chemical

yners s as pol yurethanes, polyim des,
qzmpgmaéntz)l m dazol es, polyvinyl acetate, aromatic and

al I phay ygglb{aﬁé%e{opgf(a%m%! FEMBR@?H@ ncc?r rated), and other

cel | ul riacetate; ul ose; |on I"ul ose
themwlastlmpbtyeﬂ:te% ni trogen); epoxy reS| ns; ol efl ns,

R R R A B pepBe e !
T mezn pol st condl el

C O LSS s, SRSl B R B BhisErymie, <
(gfr\]Aé\n/h)egb%mebayi rAéthatiglatd) and thé fke.Pat. Nos. 3,549,016

141 , her t
e gaiberpaliaerssopl BB PoORUIATEANGe: BRMdes, POSPSTAGIdrois.
¥ESHR, §+b%bt@5anacanwﬁmd boIyEhbds, eélﬂﬁéde‘éﬁf@%eé gardllulose
ol y(Cvi nyl benz [trineth ‘\{Jinammnl um chl o

tﬂm@%tﬁy@ﬁ'kﬂi&sét @@Hpﬁ@m% sgtniyate wéhy; o”/s a%rewnx, PROYY resins;
o%fnw%,r éz.g.,%ﬂ/ethylene, polypropylene; polyvinylidene chloride; porous rubber;
cross linked poly(ethylene oxide); cross-linked polyvinylpyrrolidone; cross-linked
poly(vinyl alcohol); polyelectrolyte structures formed of two ionically associated
polymers of the type as set forth in U.S. Pat. Nos. 3,549,016 and 3,546,141, herein
incorporated by reference with regard to such polymer compositions; derivatives of
polystyrene such as poly(sodium styrenesulfonate) and poly(vinylbenzyltrimethyl-
ammonium chloride); poly(hydroxyethylmethacrylate); poly(isobutylvinyl ether), and
the like, may also be used. A large number of copolymers which can be formed by
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the like, may also be used. A |arge nunber of

copol ynmers whi ch can be fornmed byreacting various
wWQe@potirdons of nmononmers fromthe above |ist oPCT/US2008/071638

polymers are al so useful. If the nenbrane or other

rbaétrrigafand@@Erdp@ttnoha\se nidndhhefd Bbratihd Bbdvedist b polymefscare also

thi ckness of the nenbrane or barrier can be reduced.

Ysstver, the thickness shoul d not be reduced to the

poi ngs tH@ ﬁ{e?nbrhné or bthléﬁlbé{rrlépdée%q{ot have b@ufficRPtihightTRikEthe
t he anmount of active ingredient which can be

taigknessaf Sreemembrangoon kafiier Kgndsi reddcerh Elowex s g thigkness
S%SHesn gbbvsaoeeaqm%amm%gwgé fedly ¥ tbQF |o\"' Qﬁi eom@%@ﬁ;the

e layer to adhere evice to
aeaunt of agiiyatingragieni whisk gen beriaduaiinistates), is ﬁ@sIDWe in the
adhesi ve. Exenpl ary adhesi ves i ncl ude pol yur et hanes;
acrylic or nmethacrylic resins such as polyners of
Aathiesivesof acrylic or nethacrylic acid with al cohol s

h b I
> oA BEaRtaR oS bR HRmeebRORSBbRAR ewas asoract
a%fh@@lt/é]dybetd adrelre th%dm/ldeytb plenslamorhe abtiee lagebiuhayoh some
i soo¢t anol , ndecan al one or

or n-dodecanol ,
CRRAATPRRIS; ?é@e\kﬁ‘ﬂ]?%qr}?ﬁ VEni cal |y unsaturated monomers

suchggg Farry hiifesh@isAncl s b@%rﬁiﬁaﬁe@t‘doﬁyhcaﬁ nydtaaargi resins
net ha%’?ﬁ/ am de, Nal koxynet hyl acryl a

NCh PR GRYMEH Of estersri@eianr a@ﬁwac 'F@mdw#wla%w? sushses n-
Hé‘gﬁ’gm erdandl, |sUﬂ)emférﬁﬁei ﬁ?e%yldﬂt&{o'}mﬁﬁw%@ny?ddfé(ﬁol ”’ﬂ' eam ¢

ereln y roup carbon

mtbmentgnglc&meihﬂm/tamle mqimylmnt@rw e%etswlbtutaé@b Jisooctanol, n-
%@%H(; a{,r RHodEhBE bighe ot %pga gmBtiedy it %g@ﬁﬁ%g%ﬁé&%%a

her, neopr ene, tyl ene ybut adi ene
rambnpms)wsmm anwylic poll ymeﬂwzbla/h@aadeacr viamids, orathacrdamide, N-

GRS SRS, i,
ilattnyit aeid| vihglaestatee Neyranetiddudliog enaleanic acielsiwhensia,the alkyl group
R 1SR AR e e 3 Y g o
slgﬁmbtld_‘,ll_ﬁjbb‘ég%mdh asjawbhemuta@bbalmultyletged abopsrenea;scﬂynsobutylene
Siiastishes, ez San, b copounded wrih Ltk 1 oG5,

pﬂ%ﬁblﬁﬁﬁf&tdﬂhga@ reSins; FY0eciRs HerFriar@shyt e edists célldllbs‘@dl@nvatlves
el astoners based on nononers. of S|Ianes hal osi | anes,

syeh es sihineldipse,eethylealidesea nitpcailiqss: RRluiRReaqetatapiiy ate, and
cﬁ‘??ﬁ%' Ba'”‘b%%da'% Hé‘tﬁréi’ gufn3'stibh ﬁwggaﬁ’\"abé‘c@ ﬁédtth Qﬁ‘@rch

! or silicone p astici zer are sel ected
dextrim, atbumiraldelatinceassimistc THe ladbesikes can be compounded with

tackifiers and stabilizers, as is well known in the art.

Representative silicone adhesives include silicone elastomers based on
monomers of silanes, halosilanes, or C1.1g alkoxysilanes, especially
polydimethylsiloxanes which may be used alone or formulated with a silicone
tackifier or silicone plasticizer which are selected from medically acceptable silicone

fluids, i.e. non-elastomeric silicones based on silanes, halosilanes or Cy.4g
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fluids, i.e. non-elastoneric silicones based on
sil anes, hal osilanes or Cl 18al koxysil anes. Typica
W@ 2000018383 adhesi ves are avail abl e from Dow Cor PET(ES2008/071638
under the tradename SILASTIC(r). Liquid Vehicles
aTKcﬁ@@Cé@kt@HTymml mgmte éunblswee a:rjéla\lraihldblle&romooex @?r;nfng under the
onents, including a liquid vehicle, typica a C2
t@déﬂﬁ@ﬁo??' LASEIC®s et hanol , i sopr opanol , nyBr opangl
butanol a pol yal cohol or glycol such as propyl ene
ycol , butylene glycol, hexylene glycol, ethylene
@mw@&%hwEﬁd/or purified water. The vehicle is
t ypi éqFF 3Wﬁﬁ%nﬁkﬁ 5
about Ofwa%m OISH]mf%]cc %e%&{#\@gn about %@ts m@ﬁh@mg @
ligbisinehBte, dpicdliy,a @malkamcéswram gthapel; iseprepapnelun- mpamol

e

ot | ethydd ress gl ¢, arei/caremmfle(ﬂ wlatqmo]jme véhicla i fypisatiygenesent in an

i 2L BEPRER P AL APR Tt TR FHEHD, begween about

1509 tandrabloQt 6% DYA®hv, langj prefdralsiy) Hetwean aladut QDdDandeﬁﬁrO% wiw.

As di scussed herein, the an_ a

per i PR Aen G sor ey B e e aeenE j B cqryposiion
dridodteERFATBS tHéekelesBe Bf MsupPiid acav@agers fremsa cdimposmon Alcohols,
sufficient flux of the actlveln r edi acr.os

Sai60 55, PaNG. dRATeash e sl SOPPUBIIOHIY g %%ém@oaﬁo extract
iids! thﬁﬁ tRStrdt AT Al PRI S s &N h&Yeird, e @9€AIY Ban also act as

I ngredi ent. For reasons of consuner accepftance, the
peraesiignenkanceiice area of a transdermal systemis

limted fromapproximately 4 to 100 cn2. Wth this
[imtation on surface area, the therapeutic

Rerenesitien Raharcen$ ni strati on of many active ingredients

r equi [

to oErRH S RREEEREL O P e EARE SPorR e SRR ARcrk hibc o
thagrad iag:tesiidmﬁuerobeehndm@uﬁﬁmehhshrfate anelaemi @kin, to produce an

t b h
B PSR B B P A fromer
deepteKesihe praoﬂ cdl. sSrfadE&lé:@atof Ndgansberngh ggﬁgrg is Amitéd fraBil

27956 171, 4, 863 279 4.
pprgmaish, 4 knt0T A I IEPA nestifRRe pikk thesfreegpeptc
tF’a@ﬁ@éfngél 'a@hrﬁ@tﬁ’é’efbﬁ@ﬂ%ny,aoﬂve irigetaiats recMﬂa@ @h llﬁﬁkérée" in the

93; "Percutaneous Absorption” .
,yzqctlve

inee BRI Rermeabilieieicbiain Fhﬁ:neqefwg)ﬂwa‘\wr%ag'v
Eéj redfeht: ﬁév%rbe%ﬂh%ﬂﬁl%géd WhichkdrfaR&s pBrRalL{aPBous absorption of the

oceedi ngs th international Synposium on
aoyve ingredientRée be gdmitisteiedact i ve

Permeation enhancers are described, for example, in U.S. Patent Nos.
5,785,991; 4,764,381; 4,956,171; 4,863,970; 5,453,279; 4,883,660; 5,719,197, and
in the literature "Pharmaceutical Skin Penetration Enhancement”, J. Hadgraft, Marcel

Dekker, Inc. 1993; "Percutaneous Absorption", R. Bronaugh, H. Maibach, Marcel
Dekker, Inc. (1989), B. W. Barry, "Penetration Enhancers in Skin Permeation”,
Proceedings of the 13th international Symposium on Controlled Release of Bioactive
Materials, ed. by Chaudry & Thies, Controlled Release Society, Lincolnshire, lli., pp.
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Materials, ed. by Chaudry & Thies, Controll ed Rel ease

Soci ety, Lincolnshire, I1I., pp.136-137 (1986), and
W@o@pML8383 Ber ner, "Penetration Enhancers", in R¢BUS2008/071638
Transdermal Delivery of Ingredients, Vol. Il ed. by

1?90‘?;' Qgg%)gaﬁd t@ﬁbp@*& tB@Rfér PiP%ﬁétratthCa\Haa:bém“ |Erraﬁ Tpansdermal
e conten eacC

DetiomsS Taaredients, Ve 0o RydoniS pamienan i Efess, o0

A1 Fdla B Bmzh@gs@) iHéQ:dhﬁJrﬂ@@Mdchtdr \AﬁP\ché‘r@ rﬁzt'étﬁllhmrporated

corneum and be non-toxic, non-irritant and
bygafeseesi ti zi ng on repeat ed exposure. Representative

per meaf ggtﬂgéél r&ﬁ%ﬁférg %hHQﬁ bofPEnHRNRE M EperfritabMiBFof the

nonococ ycerol nonool eate, sucrose nonol aur at e,
stylature cq1neumm eh@be @andoxieli nenkiritent@ngInpadiensiaog oy epeated

ol SUpsERal el B eusROLEA 1 oSl e

mmdmoasatprgimérelnnorgiqkemé svgraskeanonxt ayrateg glygerol m@naltaereate,

R tbe e PRI B G R e el

r?\n@fbr:ﬂeg:ﬁtgregherl(T&rhemm@E) , @stenlcomponents eudoa@pruﬁﬂyleoe glycol
nsae

P AT Ay st SiEh 28 ycerol

rﬁé\’&mbtwfd@@rwédrbrs @Mh%@ﬂ&r?ﬂ digoHonana@-ethel-1,8 flerghetidlalone
w th saturated fatty al coho or form ng salts of the

Qi FeEbinatiprewitie pleic %"i’ h one or nore fatty acids, such
as t Wéﬁ% Qﬁbbﬁ‘lﬁmé‘n@rtﬁé‘trﬁnéa'erﬁhé% os%@dré’browded with skin

respectively, |n whi ch
neﬁmeg@n ¢nfmmp®gtb@ngf2ts by cembining {hegactive mreCH%ﬁ with saturated

fggﬁl%ﬁ&é rHOmiy é\& chf'?ﬁ?&&f\ét ﬁgﬂe&@hfsmlfﬂ SR& méfe (;ai\'tty acids,

acrd glven or mul

S@bﬁaﬁm(qf 1ixg wmme@m—we@w qrrﬁw%&)mC?'lgCQQH
rsgfﬁ%cg;%'g Cg} o a%ﬁn?egggfgor'gsssfgz%h XQ{% tod‘FéJ Wl(?st preferably

10, UDamahkatUrgaldaeydﬁbtty afcr?ggleirﬁaﬂtygﬁd glvylrJ cbb/ th@foemeleaﬁHy(CnHz(n X))
G Rb bk e oTFregSedi Py Wlendis A btk R 8 and x
i ﬂ‘lteefﬂ{rﬁﬁéhrd)lf byum b6ndsb éhnaldrefeaalbly axsebeseauhq/cmhpmm'c Ihai is a
0 ono )r era
fendiiot athgr pedfotuod aivbeherattieRl chifte alRP RS Siner or

ﬁgénégly@ol%oﬁﬂrﬁétﬁy@tmhma waHicl@ .ot eaveer édrﬁpdmtion {ntegrated by
i na

ion of | ower al k ester of a rboxyl i c
aéb%h alkanohl prplesahly eW@H%'h?@PB(i‘&?OBP'c B@%@raaﬁ rdpyiene giycol and
F]Q@%Ité} diol, can be used. Representative permeation
ancers incl ude fatty al cohols and fatty acids, and
m)noé‘{ Iiparysyplensineitding e egmkinatiog of elsiic §‘€Ié ior gleic alcohol and a

1S EL ¥ Sorl drin R Y lvefAidR ester of a polycarboxylic acid, an

aliphatic monohydroxy alcohol and an aliphatic diol, can be used.

Representative permeation enhancers include fatty alcohols and fatty acids,
and monoalkyl ethers of diethylene glycol such as diethylene glycol monoethyl ether
or diethylene glycol monomethyl ether. The fatty alcohols are typically present in an
amount of between about 0.1 and about 20.0% w/w, preferably between about 0.2
and about 10.0% w/w, and more preferably, between about 0.4 and about 3.0% w/w.
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or diethylene glycol nononethyl ether. The fatty

al cohols are typically present in an anount of between
waRe918371 and about 20.0% w w, preferably bet MEBKS2008/071638

about 0.2 and about 10.0% w w, and nore preferably,

'Ith%td’}@tﬂ leA® Wcoﬂnén@ﬂl'@l atrers ard. tW@aWprr&E&wtd*l éﬂi Broantup to
C rmnoal kly et hers ar efze%/pl cally @e i n P
&%@m/wmre@‘%ahu bebyean byt @ 0% dBBrl?t prgresably,

b%‘ﬂﬁe&ga&)@twd\éndagpoutrgqyﬁmeferabl Y, between about 2.0
and out 8.0% w w. Al though not wi shing to be

nd
to awaowgmmtavlsmln@tq e beynd to grarfiewlartheery; it tq]@llg\blled that the
rﬁ%ncfﬂﬁ"ﬁ? chWeﬁglnCﬁrh@bf%rpﬁmﬁs%ﬂel?)'ﬂfta €Rhdnce permeablllty

1 on O enhance per nea active agents
of thevagive tigentst theougimtiupstrasum qomeaen tsad follgws: The fatty

o 0 s TR S0 80l BB o v
lipbplaiticity anarinevaots wpln tre. stf’éﬂllﬂm doetauy) kmds.gl ycol

k h d | h h
P poghb eshUEEs SuCl3Roshoh b B Yy Pl e o
nlpepmnds attiverngehts therert; tahl €aciliatet the peridiatiok bhthe@dtivebgents to

such as propyl ene glycol, act as a cosol vent of the
the £kile agents, and thus increase their solubility in

the oS isLipBs pfopylehs fglycbh%)tt d€adossvern by theeadtibe agents, and
intracel lular keratin of the stratum corneum. .an Iva{e%ﬁe

tbum@ﬁ@@sa theyr sRiwkility intherempesioRyirther-dhey eaditp 5§

Iﬁlaﬁﬁt%]rjahﬁ‘ 9f AR SHPBURS aRd@ RRMEMhance drug mobility and skin
car oxyet hyl ene or polyacrylic acid such as

hedrddiopol (r) 980 or 940 NF, 981 or 941 NF, 1382 or 1342
NF, 5984 or 934 NF, ETD 2020, 2050, 934P NF, 971 P NF,
974P NF, Noveon(r) AA-1 USP, etc; cellulose
@GelingrAgentes such as et hyl cel | ul ose,

2?%%{%}{&%{%& ﬁp%lt%s L‘ rgl)l%zf Ix::égg\/%t’hylene or polyacrylic acid such

AT EroBYoet 980 ared 40N R B8 1 (CEB) wadeamypB@chwmmroe@ NF,

P02 AR ubdA PR ElF NECy FRRF T Bbusq8 Af LSS, et cllose

SR el Vi

%BY'E}XW%MGHWMMO&%ﬁ%’gggs’l"%&qu& ﬂg’L&eﬂUI%é f@f’l‘f}’)’don( r)
BropPRENASYE H%ﬂkﬁac@@ R Bt d &) ehyd@@@lemWeﬂulose

CG A e oyl ioni gt
é'knéjrahllaexédt#% ?@H@ Oalélﬁat% e8 ' BolyvityiRerofdodd @erpslivds such

In the art |ng agents or vi scosants
asuKolidsin® gr@deasr.@lyqueﬂawepe ESWRXYRrorMeNE eapolymers such as Lutrol®

F grades 68, 127, etc; others like chitosan, polyvinyl alcohols, pectins, veegun
grades, and the like, can also be present. Those of the skill in the art know of other
gelling agents or viscosants suitable for use in the present invention.
Representative gelling agents include, but are not limited to, Carbopol® 980
NF, Lutrol® F 127, Lutrol® F 68 and Noveon® AA-1 USP. The gelling agent is
present from about 0.2 to about 30.0% w/w, depending on the type of polymer.
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Representative gelling agents include, but are not
limted to, Carbopol (r) 980 NF, Lutrol(r) F 127,
wQ.a0001837) F 68 and Noveon(r) AA-1 USP. The gebPCT/H§2008/071638
agent is present from about 0.2 to about 30.0% w w,
mlegsansdveg on the type of pol yner. Preservatives The
transdermal conpositions can also include one or

pr es &g &engeey n’@,l] seBPOSiiANSHEN FAFHR I8ClUfe OPE OB ATCsE p(ﬁéerva Ives
?’nﬁ%rn‘ﬁé‘il ﬂé(r% Ré&bé&ﬁat%adrééé?@ét}(/eél "HBRIHeUcma‘ﬁ&hhﬁ/ &rh®bnium

aur al koni um chl ori de, benzal koni um chl ori de

S@éﬁ g@@ba%aurﬁllgqnu@mcbiona@, bqg@@l}xpmqumrm gﬁm@dpggcmlum

S0 O S R S o

benggral@hat ichrahutarsil tascreselr pmny@jbﬁ 35@ bl ﬁﬁganec arigsior salts

Od' ]U%%kﬁf Zqﬁ‘a}%gm ég 83’ her‘E}]&%Qt%t FotaBalAKRSate Barabens; or

S sSuc
@tﬂp}éﬁfﬂﬁdingmgeetsemmaas@tthyberwdlaﬂmoaal‘faacetlﬂa@r@(wﬁﬁét ive

ireraniie uhroans heaitd Rl ALbE Byt oozpisgte
eivdenddiarfipeictransetictaid hd itasquinamtsalts) i35t @lphalbbeferol.

Conponents O her conponents may include diluents such
as cellulose, mcrocrystalline cellul ose,

mgrgamgbﬁmg cel l ul ose, starch, hydroxypropyl net hyI
cellulose and the Iike. Excipients can he add

ed t
adj u§thenrempsneaistyaninciugs dieemis sueh ancellkinss. %ﬂgsf%&?tawe
<{eﬂul8§é %drcséyth%g%eu%éé "taeh, Wybﬁ& pyInS&h{i deflilose and the

act ose "and basi c "buffers can al so
lise. Exhitients ¢ap batadded tthédjpﬂ th@&ﬂ%ﬂy\iém%cwposmon such as

3%81 {:I]ﬂbﬁ ?lﬁﬁ%go@trgég Gf&fHitol, B8 bYtSf méltc%@earﬂl th€ ﬂkes ACIdIC or

erivatives, polyethylene
t%m Uerrma@rsalsabataddeStﬂ cantriol tHETE. fGQawWPF scajubl méﬁ guch

col
S8 SRS, B8 aa ROl E el Bl Fene
gﬁl;djail ﬁﬁ@hyc&bxysnealétet (Belutat tH3/1& fagnanA&Fa,rblbxden@glycdl hexylene
9%%85 Bq ntroll&%relq%%ecom03|tlons whi ch can
he s cgp @ rel ease, or both, depending
on the conpositions. There are nunmerous particul ate
drug delivery vehicles known to those of skill in the

Gantrolied Releash of Ko Afdive 98 het i ve i ngredients, and

del i ¥gg ddhstration df @il @ivk &eRBeMse cont@NBd B$ ukinglcdditolled
particul ate polyneric drug delivery vehi Cleiqe for

releaap Fempesitensy MAlSAINRE RERYIJerERRid Ortiiiaingd 1eease: PIPQHRy
B B B o e i the formof povders.

m cr dpare drelnaerous particulate drug delivery vehicles known fo those of skill
in the art which can include the active ingredients, and deliver them in a controlled
manner. Examples include particulate polymeric drug delivery vehicles, for example,
biodegradable polymers, and particles formed of non-polymeric components. These
particulate drug delivery vehicles can be in the form of powders, microparticles,
nanoparticles, microcapsules, liposomes, and the like. Typically, if the active agent is
in particulate form without added components, its release rate depends on the

release of the active agent itself. In contrast, if the active agent is in particulate form
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nanoparticles, mcrocapsules, |iposones, and the |ike.
Typically, if the active agent is in particulate form

wawrekows7added conponents, its rel ease rate dePentS20081071638
the rel ease of the active agent itself. In contrast,

dsfa blBRd Bfthe\eRtivg 8Géntiahdidpddanén, thd releaist of tsadtive lagant is
of the active agent and

ol th I

cretrolled, ableast in Parh 6| rﬁ@eva'aévf ﬂree%@YmghQﬁ%?e% Y By ﬂ'%sﬁgﬁ'on or
t{)&i@g vaatigh, the pol ymer, typically by dissolution or

egradation. In one enbodi nent, the conpositions
can prone qr@bawmemwt ttheyFompesitipnseganpsavige ap jtial ¢apiq gelease of

| |
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RSP0l R 1 SHERGE Th 4 rEpldo R Harsgormal
dorrgmositionsrtilat deé trassdertel diiverydo delivesiniooting in atime-release

el LB PN K BRned) RefRReinenlPmagotec icotine

réﬁ@b@m‘@ﬁlﬂﬁérabfeer T sesare Blvosuitable fail administdriabltiee fratanicotines
adm_ni stering the netani cotines described herein.

fiikegIer8iNDosage Forns | n one enbodi nent, the
transdernal dosage formis not a "patch,” but rather,
a sem solid dosage formsuch as a gel, cream
SamitSalidtDosapgFiofMSet c. I n this enbodi nent, one can

aUg”ﬁPBn@%bS&h&t GRERhhRIEPRaPdYEage Yéth i@ n*é[ 8ag&teh,” but rather,

surface area than can be covered wth a patch. I'n this
aesdrudolidednsaop serm suahaas 3 gelherans eitment. liguiéh ate. éatﬂi\fﬁ nt,

e%dgrﬂér"f\ggn% Qér%ﬁj}ﬁeﬁt hikhes |%n bhy 8ot % BrBé&ér’ s(frace

conmponénts typica en In |d dosage forns
anemmano:anmactovpeadnmthmea@hl ncI ude but are not limted

: . Lo
nar o ST SnedtebE pghesRy %%ﬁﬂsgém%ﬁftéétﬁﬁns‘%su?ﬁsage
farsn eam;r:olube oftret a&tv\t'jeéar:d masmmrccmrixpdbb@@. typivally seenoiln semisolid
ont ophor esi [ el i i L
Bae T 8 et TRge4 Bl FitrYa bolubiqliBi ble
vafergreen, rt@p@@lcmnﬁammamsmae hercotidl agemtse(d. g ifentanyl), alcohols oils
I ont ophor esi s. nt ophor esi a non-invasi ve net hod

syeh BPGH& 9il, agd ﬁP@ﬁntééHE%ﬁf Piﬂ#éns of a charged

substance, such as the active ingredients described
herein, transdermal” by repul sive electronotive force.
|Vh@nkﬁ%ﬁﬁﬁﬁue i nvol ves using a small electrical charge

zlpfr: IIr‘;?1 : Jlfi)o deﬂ%@%@%éd@rrﬁé\%@@ﬂel%@ @éVikd¥ardl semi-solid
dosage forms the act|ve ingredients can also be delivered via iontophoresis.
lontophoresis is a non-invasive method of propelling high concentrations of a
charged substance, such as the active ingredients described herein, transdermally
by repulsive electromotive force. The technique involves using a small electrical
charge applied to an iontophoretic chamber containing a similarly charged active
agent and its vehicle. The skin's permeability is altered upon application of the

charge, and this increases migration of the active ingredient into the epidermis.
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agent and its vehicle. The skin's perneability is
al tered upon application of the charge, and this

WO p@wesses mgration of the active ingredi ent PET/OS100&071638
epiderm s.In use, one or two chanbers are filled with
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ol acTTORRYSET ot bokSafid Faribimiy defhél ind ¥BtPado ising
agtige tramspoatatign wﬂbnswreadecntnc ﬂﬂdxfsploﬁllwbwdecmmrgrmwn and
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dBhBEibRS AREPS trie SUHHEBOF thel dkih idRfedde o neary7. orthtermembrane
(positively charged) active agents descri be

PR et aegabe- e, B9 SHRRUOBFEOIHHRW (5o @Rede (- (Ficedthose (+).
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SR8 R L4 O U gt
agentscdeseriped heretn, nol ecul ar size, current, vol tage,
time I t t;

e T 48 A A e DI 80 bcn
skimpaH tthe torneantratibre and eharactedstios of e aetiye@genf, ianigmcompetition,

e

SR e PRS0, AR CHRELIE S0 SLd 0oh
delngity diths eredmént efeztroby ispeghaputheemts iropentarg veriable, relative to

G BeeRas TR Gompeibit T Pph ek EBare Tolfsiff 6l turrents

dVenNIdRgEESErids afe Wote efféctie thal thpsedeltscsd bphighautredts over
el ectrical instrunment. The active agents are pl aced
sheHPeT8R2 or both of the el ectrodes, and are delivered

i nt 0 14 RGpHIENs BeviEdeintnaé Itwwre@btrb@esamdhaére dyp@nz attached to a
instrument is typically designed to re% ke bo

Retiphle RBCH FRWESHFY Va%)mw'r@atpuadﬂ'chnﬁ%ceses?%\ e%P'egtﬁ'eﬂ'

|g§ﬁgﬁéme'mesa&fvg ag;@ﬁférd@g%cb& ukleer orféaéraidith Bodhe electrodes, and
4,081 , the contents of which are

dre demgeremm mm@sﬁpe instrument is activated.
The instrument is typically designed to regulate both current flow and

application time.  Examples of such instruments are described in U.S. Patent Nos.
5,254,081, and 5,431,625, the contents of which are hereby incorporated by
reference. Power for these devices is usually provided by DC batteries, which when
providing power for the microprocessor controlled circuitry allow application of a

voltage to the electrodes to create a regulated current flow.
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reference. Power for these devices is usually provided

by DC batteries, which when providing power for the
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neuromuscular sites. Thus, administration of the active ingredients provides a

therapeutic window in which treatment of certain diseases, disorders and conditions
is provided, and certain side effects are avoided. That is, an effective dose of the

active ingredient is sufficient to provide the desired effects upon the disease,
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In some embodiments, the patients may increase or decrease the amount of
use, as required. Desirably, the concentration of the active ingredients is decreased
over time, as the patient lowers his/her perceived need to smoke.

Long-term treatment may be appropriate for certain individuals who require

longer periods of treatment. For example, it may require as long as, for example, up

24



tolerance to nicotine, and the ability of the active
ingredient to effectively cross the stratum corneum of

W p@oepisder mi s and be absorbed in sufficient gREINUB2098/071638
to elicit the desired therapeutic response. Thus,

tDB8E Qeé’rrhffea%ﬁfr{%néé'mbn?&‘ ticdaenéntnanasslithody sixetd ¢ért weeks (or
personal tolerance, etc., a broad range of daily dose
lesgposure is likely to be observed in the treated

POPURALA R thé The?é’é?céﬁ@ﬁét@ﬂbéntrd"@@ i #IalyQiéttﬁe maent who
i ncrease or decredse the anobunt of use, reSU|red

dMWrtﬁslvyhatdQV@ISchrﬁh%ﬁ@ﬁV&tagﬁﬁtS@reﬂW'@@th% th @t s
tﬂe%trﬁ&ﬁ{/&ﬁaﬁﬁ%g@ﬁff&taéé?ﬁﬁetr mbRE PGtk LRt ataf Vv sid) bBmitihize

rcei ongtermtreatmsnt may be
wrmrcrmedao embke. foarrexaimple, sbewld dmamajlenhba\fae@ §tr9re9 yiggde use

er] 8‘3'@ Etgghﬁ%rﬂﬁndlé:ﬁ% SRRt thht ARYNELALLGE 18R is

year aft conmencenent
r@cﬁumerdeabms mayrrees td amd/brerea/sorsa beh@nwrehswmktg)rggmm which

Because the thera
4 RH 0T REAAlE: Rt aREs AReBE gR of Bk Gral ¢
indiRicAGd, wavieg eninforaTation giveh by dualified indieidoalsrve® fdve been
treat nent, or at vari ous

f treat {
eReAA GBI NG O MeHAE A ST Haoa oD e giedietBhied
HePdin eﬁ@dﬁi&r%uy she yhkrit itayadnsenivith avreaith 3:taremgwdeg ¢dwever,

use tobacco products, this m ght i ndj cat

thepatiants themselvesi gierhaybgdhe %%Pnﬁkb%ﬁh?%@wgance of the
bFéﬂtcz{nSFgl Suppbrt ﬁr%bﬁlm taF'?d/%F‘f‘Weq‘feaftl‘if Eﬁreopﬂoﬁdbne kAde@am) be able to

support program may i nclude, for exanp
qssesa theirionstnragres® aed ERRPODY apRIseriatelygh a@t%BPg Hl%n dosage
| ei:% ructions, advice or information given by qualified
?‘ﬁ vidual s who have been trained in givin advi ce on.
et hodtzllpfsincecthe metite ingiedipnihareqoaiecsie qative radeyeqtingetiis form

dd . i :
q? giéqer?ﬂy will raé/'okfrtﬁg %&@torﬁ%ﬁsﬂs@ﬁa‘te‘%{%&%ﬁ Qlﬁtﬁgﬂé th&tddy, Rcluding,
wuhmsmhmmn priabilityardstigsdriess,dosorania cdraivsiness fdifficuityd
Ig%?t?@%@gﬁf% gL%?r%E?V'%qa ormaggqqr%%é@ ‘ﬁ‘?e?gbqé‘g@%st B6miting,
difyphda, @B SNl AsrFecaVISion adiffioult) eeapingpmeatabtgnfusion, weakness,

adj ustlng their dosage levels. ldeally, since the
a;@ltqr\f@m fitgyr edi ents are nore sel ective than nicotine,

thi s f gaamie o iiﬁél@rﬁ’g’cé!slahor@\tﬁ?é doMb@sﬁc)ﬁ%Fﬁah@so be used to treat
associated wth other nicotine therrzg& i nclu %5( q
atherrasigictionss sugh |a§ralcthk NeEsfies ¢RCiug Dpigtes sy as ycodone,
|JnB A ge ° mgqiré%driﬁ%ﬁ Mru@@ng%ﬁﬁﬁlfrfgt ahd tt{eelllﬁ

aire nce), anxiety, hunger, craV|ng
vom tTthdlczwm emraple@grejp@mgti to futrate the/present, invention, and

JlLld ftleYeolEAidd'Ss ifiTRRY ﬂ#er@&f‘fn%ﬁé%‘exé’?ﬁﬁ\gg &fiSarts and

percentages are by weight, unless otherwise noted.

25



and/or fainting. In addition to snoking cessation, the
conposi tions can also be used to treat other
W@euwe1isehs, such as al cohol, narcotics (incl uRCTES2008/071638
opi ates such as oxycodone, norphine, heroine, and the
|i ke), prescription drugsExgaipws ng, and the |ike. The
foIIOMAng exanpl es are provided to illustrate the
{: invention, and should not be construed as

lim Mé&gurte'ﬁ?érﬁ%f Drddelggb@?_@nexanpl es, all parts and

unl ess ot herw se

ﬁot edn E}‘(amgggermﬁpm gggerumg threyginab qgrmpflbggnnea pig skin can
t{%ﬁéeqjo?%bg?o E\V‘alﬁfét%; tfe Qﬁlgtg O?Srtféﬁglﬁérﬁ{él @MSBélmfosdehver an active

om na pirg skin can performed t
naag'radleat ia pﬂaemacautmalgy usieful lavielerte depatignt @mdsqfttreatﬁnqr& “These

%E'lé}le\blﬁerrf 2ed g%* EX &H@{ Srﬁjbr?é?ﬁbérhsmaéé@r?éh‘z'@ ial Diffusion Cell.

I ent d of treatnent ese
mwnecanebé obmddmnmgamaalel Guinesi pigs, @Hamsemntba@ﬁags ideally

SDve ARG Tep Shieriona A SeElionas ff (ERe ol B cap be

s%@?ically@@lsb& apb avRmtantetiveer thaf sdotishoofka vemlsa!d]ff@mroctell with

t hi ck bd
(B3 epIStNShieh oF PRI P o AR ALV o0 e gt Pt e
&Hi cfefrh%i I%?erc\ﬁMe thtd'érrhﬁlﬂaﬁPllédemtadt 1) (1:1C) rfaa@ptﬁlgscu@tlonﬁof PBS
transdermal devi ce can plied over ai)he e r{tquy

(bagber suitabie rsﬁf@n@eﬁowﬁlpn) éwf@rofuwé,thPHt Z8vileke
60@&@(?&925&8 '26td|éw ef?‘fer R@I@th(% Plolfr seHhdtak te pré\ﬂim)fbe@nmg, at

hout a suitable quantity

T ot nwe@tnecrmnbﬂr@,an betmaiptafngdeatta %ﬁb@rtemo%@ture for
%ﬁe@% a?t% g T mebﬁé)rﬁ{@aﬁ&w st%lgﬁ Hodddoted TRGer occlusive or

can mai ntal ned at a suitable
rtwnmi@umr@ndﬂlons StaivEnetimen poinisd sIBPIES can @etthhdrawn from the

r% a%c'rl@tgqr\sl%\ ﬁ a?fq%g%%%taﬁ?)ep Haqﬁéd gﬁﬁ Ifrlé§h \éSIU%n The samples

@aamﬁ @a?almﬂ foe ewarmpld; asing brmngh pér@rmoe@tnwd sblrcmat@gfaphy
(andcé F‘ éept or chanber refilled with fresh sol ution.
e @% can be analyzed, for exanple, using a high

Bgifm]mtégrmin?_u@d ghromat ography (HPLC) nethod. Fl ux

erm nation Trans h

det erTﬁ?'FﬁQ&rm?Ufot(ﬂﬁgg‘l’@Hfag E’&t‘%tesrﬁwfgjﬁ%?’% t St8?§¥'3t&te slope
6fnﬁ ngkb%% ﬂb'cﬂ%uﬁ’d@é Hndiint bitBe %@ﬁ\kéflﬂgtddga"r@(db ﬁéth(éb)tlng through

ating through the skin versus tine.

m@wwess@tténe Aftes stasdy-staie is esteblisheg dhe b’&?&lrupe?ﬁt'%‘fOft“i’u“ep'Ot

c(,)elnot;e used to calculate the flux from the slope.
From the in vitro data, one can extrapolate reasonably the results in vivo,
particularly if the same transdermal composition, but for the identity of the active, has

been similarly compared in an in vitro and in vivo correlative manner.

Example 2:
In vitro skin penetration study using pig-ear.
Bronaugh diffusion cells were used for in vitro penetration studies, which were

carried out to determine the flux (i.e. the speed by which the compound penetrates
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The specific pharmacological responses observed may vary according to and
depending on the particular composition selected or whether there are present
pharmaceutical carriers, as well as the type of composition and mode of administration
employed, and such expected variations or differences in the results are contemplated
in accordance with practice of the present invention.

Although specific embodiments of the present invention are herein illustrated and
described in detail, the invention is not limited thereto. The above detailed descriptions
are provided as exemplary of the present invention and should not be construed as

27



enpl oyed, and such expected variations or differences

in the results are contenplated in accordance with
WwWQe@enisses of the present invention. Although spPeniU$1008/071638

enbodi nents of the present invention are herein

cbhétl#@th@@n?flimﬂéﬁbrﬁcﬂw inbgtflioh NS hed Aiobificitions wilMsadbvisusits those
not limted theretg. The above deta %£§ %$scr|p%hﬁ 6
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a?«? mﬂiﬁféjea% b@ﬁcraeeéww% &%B@Bﬁ&]é bpbérit@daimb] M tation
e Invention. Sonme nodifications will be obvious
to those skilled in the art, and all nodifications
that do not depart fromthe spirit of the invention
are intended to be included with the scope of the
appended clainms.Clains 1. A transdermal conposition
conpri si ng:
(2S)-(4E) - N-net hyl - 5- (3- (5-i sopropoxypyridin)yl)-4-pen
ten-2-amne, or a pharmaceutically acceptable salt
thereof, and a pharnmaceutically acceptable carrier. 2.
The conposition of Aaiml1, further conprising a
pernmeati on enhancer. 3. The conposition of Clainms 1 or
2, further conprising one or nore excipient, adhesive,
di l uent, binder, lubricant, glidant, disintegrant,
carrier, surfactant, or mxture thereof. 4. The
conposition of Clainms 1 - 3, further conprising a
rate-control Il ing menbrane. 5. The conposition of
Cainms 1 - 5 wherein the conmposition is in a form of
a transdermal patch. 6. A transdernal conposition
conprising: (1) an inperneable backing, (2) a
reservoir |ayer conprising
(2S) - (4E) - N-met hyl - 5- (3-(5-1 sopropoxypyridin)yl)-4-
pent en-2-am ne or a pharnaceutically acceptable salt
thereof in a buffer solution, (3) a nmenbrane |ayer,
and (4) a contact adhesive |ayer which either covers
the entire device surface in a continuous or
di sconti nuous coating or surrounds the nenbrane | ayer.
7. The conposition of Claimé6 further conprising a
penetration enhancer. 8. The conposition of Clains 6
or 7 wherein the nenbrane |layer is a dense pol yner
menbrane or a m croporous nenbrane. 9. The conposition
of Clains 6 - 8 wherein the reservoir is a phosphate
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buffered saline solution. 10. The conposition of
Clains 6 - 9, conprising (2S)-(4E)-N nethyl -5-(3-(5-
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1(hpaiTihesemposition 26 Saitaba: 9.aemprising (25)-(4E)-N-methyl-5-(3-(5-

isopropoxypyridin)yl)-4-penten-2-amine hydroxybenzoate.

11.  The composition of Claims 6 - 10, wherein the (2S)-(4E)-N-methyl-5-(3-(5-
isopropoxypyridin)yl)-4-penten-2-amine or pharmaceutically sait thereof is in a
concentration of from 30 to 200 mg per gram of saline solution.

12. A method for treating or preventing a central nervous system disorder,

comprising administering the composition of any of Claims 1 — 11.

29



cognitive dysfunction in schizophrenia. 20. A nethod
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isopropoxypyridin)yl)-4-penten-2-amine, or a pharmacedutically acceptable salt
thereof using iontophoresis.

21.  The method of Claim 20, wherein the (2S)-(4E)-N-methyl-5-(3-(5-
isopropoxypyridin)yl)-4-penten-2-amine, or a pharmaceutically acceptable salt

thereof is administered to treat central nervous system disorders.
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thereof, at a steady state flux of between 1 to 50
ug/ cn2/ h.

WO 2009/018373 PCT/US2008/071638
22.  The method of Claim 21, wherein the central nervous system disorder is
associated with an alteration in normal neurotransmitter release.

23.  The method of Claim 20 or 21, wherein the central nervous system disorder is
selected from the group consisting of age-associated memory impairment, mild
cognitive impairment, pre-senile dementia, early onset Alzheimer’s disease, senile
dementia, dementia of the Alzheimer’s type, Lewy body dementia, HIV-dementia,
vascular dementia, Alzheimer’s disease, AIDS dementia complex, attention deficit
disorder, attention deficit hyperactivity disorder, schizophrenia, schizophreniform
disorder and schizoaffective disorder.

24.  The method of Claim 20, wherein the (2S)-(4E)-N-methyl-5-(3-(5-
isopropoxypyridin)yl)-4-penten-2-amine, or a pharmaceutically acceptable salt
thereof is administered to treat addiction.

25.  The method of Claim 24, wherein the addiction is smoking, alcoholism,
gambling, or addiction to narcotics.

26. The method of Claim 20, wherein the (2S)-(4E)-N-methyl-5-(3-(5-
isopropoxypyridin)yl)-4-penten-2-amine, or a pharmaceutically acceptable salt
thereof is administered to alleviate pain.

27.  The method of Claim 26, wherein the type of pain is selected from the group
consisting of acute pain, chronic pain, neurologic pain, neuropathic pain, female
specific pain, post-surgical pain, inflammatory pain and cancer pain.

28. A method for transdermal delivery of (2S)-(4E)-N-methyl-5-(3-(5-
isopropoxypyridin)yl)-4-penten-2-amine, or a pharmaceutically acceptable salt
thereof, at a steady state flux of between 1 to 50 ug/cm?/h.
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