WO 2012/ 012417PCT/ US2011/ 044522 TRANSDERVAL ADHESI VE COVPCSI TI ONS, DEVI CES,
AND METHODS BACKGROUND Transdermal adm nistration of a drug can provide a
nunber ofwpassidiba75advant ages, such as avoi dance of fi PETASa&I3/omstabol i sm
avoi dance of gastro-intestinal irritation, sustained release, and inproved
patient conpliance with treatnent regi nens. Transdermal drug delivery

devi ces used for this Kurpose are typically designed to deliver a
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drug is normally incorporated into a carrier, such as a liquid, gel, solid
matri x, or pressure sensitive 1l0adhesive. Reservoir type devices may

i ncl ude a nenbrane that controls drug release to the skin
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whi | e ot her devices may have a dr or dissolved in a matri x such

as a pressur e HemngefrhMdaillasdtiea.of a drug cdaptevidos agesehnavsiisen direct!ly
incorporated into the adhesive portion of transdernmal patches where the
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been repor arm’otr reducin Inirritation, | ovi ng adhesi ve
properti eBanslidghal aisu gdilgsiyodevicen déadrfor thikugirpesewndlypaatntie@giaidso deliver a
However, there continues to be an interest in and a need for inproved
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pharmaceutically active conpounds i ch are subject to oxidative

degn@adat iadhegen Reseiveodypodeatied maytiocludr 4 miembathieekit venttadrpeshtei afdsyg
provi di ng conpositions wth enhanced stability.. Mreover, it has now been
P ound  NIE SR AR Sy SR B L BRSNS ST S elisdis g

oxi dat i veydiesd #pRbdudsendfide baMRREOr e require an anti oxi dant to provide
sufficient stability in a carrier, can be incorporated into certain
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have been reported with the aim of reducing skin irritation, improving adhesive properties,
such as adhesion, and/or reducing unpleasant odors.
However, there continues to be an interest in and a need for improved transdermal
drug delivery devices and adhesive compositions used therein.
20
SUMMARY OF THE INVENTION
It has now been found that pharmaceutically active compounds which are subject
to oxidative degradation can be incorporated into certain adhesive compositions, providing
compositions with enhanced stability. Moreover, it has now been found that
25 pharmaceutically active compounds which are subject to oxidative degradation, and
therefore require an antioxidant to provide sufficient stability in a carrier, can be
incorporated into certain adhesive compositions without the need for an antioxidant.
Accordingly, in one embodiment there is provided a transdermal adhesive
composition comprising:
30 an adhesive comprising a washed polymerization reaction product of at least two

ethylenically unsaturated monomers; and



at | east one pharmaceutically active conpound which is susceptible to

oxi dati ve degradati on; wherein the at |east two ethylenically

unsat ur atwo 20maedErs, if present in the adhesive as unr eatiisdoimonsREr S, are
present at a level of |ess than 200 ppm of total 5unreacted nononer, based
upon the total weight of the adhesive; and wherein any free radical
initiator, if present in the adhesive, is present at a |level of |ess than
20 ppm based alifsat asPhagpaceugallyaetivy commpougd mdgh is susceptible foxddriveer
enbodi rrergegra?gt%ne is provided a transdernal adhesive conposition

conpri si ng: an’adhesi ve conprising a washed pol yneri zation reaction
product of at Wieash thew leishyedthgleaikhlly wnsakiedinedomen piffpresentdin the
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anot her enbodi t, there is provided a transdernmal drug delivery device
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et hyl eni cal |y unsaturated nononers; and at | east one pharmaceutically

active cowpwuindigwhi ch is susceptible to oxidative degradation; wherein the
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of total egiyi@aedlschniBaRRRImotasad angon the total weight of the adhesive;
and a backing sheet coated with the transdernal adhesive conposition,

wher ei n t he t r@hdcdhyleY-medndsi Me(dipethplemingethyldphanybcasbapeata obt | east a
portion (Hhaﬂne{%jdgcgalﬁflé'é%ﬁ)?agﬂé)%altttﬂ packing sheet. 30l n another embodinent,
I ded a“nethod o

there is ‘prov maki ng a stabl e transdernal adhesive
conposi ti on cowipireisithegat least two ethylenically unsaturated monomers, if present in the

15 adhesive as unreacted monomers, are present at a level of less than 200 ppm of total
unreacted monomer, based upon the total weight of the adhesive.
In another embodiment, there is provided a transdermal drug delivery device
comprising:
a transdermal adhesive composition comprising:
20 an adhesive comprising a washed polymerization reaction product of at
least two ethylenically unsaturated monomers; and
at least one pharmaceutically active compound which is susceptible to
oxidative degradation;
wherein the at least two ethylenically unsaturated monomers, if present in
25 the adhesive as unreacted monomers, are present at a level of less than 200 ppm of
total unreacted monomer, based upon the total weight of the adhesive; and
a backing sheet coated with the transdermal adhesive composition, wherein the
transdermal adhesive composition coating covers at least a portion of a major surface of
the backing sheet.
30 In another embodiment, there is provided a method of making a stable transdermal

adhesive composition comprising:



WO 2012/ 012417PCT/ US2011/ 044522 provi ding a polynerization reaction
product of at |east two ethylenically unsaturated nononers; and wherein the
pol ymer i 280i20re/xedact i on product is dissolved and/ or di speTAsA0tiM44521 i r st

l'i quid; separating at |east a portion of the polynerization
reaction product fromthe first 5liquid to provide a first washed

pol yneri zati on reacti on product; ) di ssol ving or dispersing the first
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adhesi ve conposition according to any one of the above 20conposition
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enbodi nent thereo I'ng sheet

W th the setaasdehsdpolatlasition reNpaprdduot) arefiedeat Mt d1beeltof 83s RN TR0 ppaihesi ve
conposition coating covers at |east a portion of a major surface of 25the
backi ng sHdel unreacted menqingrybaspbpphihe detalereight Héhesecengwatheded a met hod of

deIiveriqgﬂﬁnQnﬁﬁggﬁg'-&g Othgﬁije conpound to a manmal conprising the

steps of: provi ding a transdernal adhesive conposition according to
any one of theoalbinieg dersposidtwshedpligdicrieation redctian pratubodithrenicadt loee eof
descri bed herein or a transder 0, adhesj.ve conpositjon made accordi ng
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or a devigsAeaRuANg diRshRe.ARBAMBogeEVI ce enbodi ment or any enbodi nent
t her eof described herein or a device made according to

In another embodiment, there is provided a method of making a stable transdermal
drug delivery device comprising:
providing a transdermal adhesive composition according to any one of the above
20 composition embodiments or any embodiment thereof described herein or a transdermal
adhesive composition made according to the above method embodiment or any
embodiment thereof described herein; and
coating a backing sheet with the transdermal adhesive composition, wherein the
transdermal adhesive composition coating covers at least a portion of a major surface of
25 the backing sheet.
In a further embodiment, there is provided a method of delivering a
pharmaceutically active compound to a mammal comprising the steps of:
providing a transdermal adhesive composition according to any one of the above
composition embodiments or any embodiment thereof described herein or a transdermal
30 adhesive composition made according to the above method embodiment or any
embodiment thereof described herein or a device according to the above device

embodiment or any embodiment thereof described herein or a device made according to



WO 2012/ 012417PCT/ US2011/ 044522 t he above nethod of nmaking a device

enbodi nent or any enbodi nent thereof described herein; positioning the

t ransder maiD 2atagive conposition on the skin of the nmamrairjusand/oaistowi ng
the conposition to remain on the skin for a time sufficient to permt
5system c delivery of the pharmaceutically active conpound; wherein
the pharnaceutically active conpound is susceptible to oxidative

degr adat itBhaboyempadnod ainsakingpdeist ehpdigeneqrmgy gpbogdiecat Hsreof desseibet di ng to
the foll gy g definitions. As used herein, "washing" or "washed" refers
to a polyneri’zati on reaction product which has been dissol ved or dispersed
in a liquid, sushioamgahe oiigdaintal adhesdricompositibinen tisear aft tae nfanomali drel

|l iquid, such that the | evel of unreacted nononer i.s reduced, for exanple,

to | ess than ZHOWHsmihgromgesiiion i emamed Hheskder 2 ime suiliciahto pEmitot al

vei ght of %5&&?&%@%@%9%&9€Mﬂ§&ééﬁ&Mﬁﬁmﬁ%@%BﬁlHmREOdUCt or the adhesive
conprising the washed pol yneri zati oni reaction product. For certain

enbodi nent s, prlefranald gharhecduevaly ativenvepaindds saeptiie fooxiddiveed to | ess

t han 100(P%n1 even nore preferably | ess than 50 ppm of total unreacted
monorer . 98BN neans both chenical Iy and physically stable. As used
herein "physically 20stabl e" conpositions are those that do not
significantly change due to substantial precipitation, crystallization,
phase separation, and the like, fridBFINdIONSri gi nal condition during
storage at 2 for . | east. 3 nt hs n refe ly for.at |east 6
ronthe. hs uddd Horatk iRk e IRP i B LTRE R Bl an aver age
of at |east 98%sed hébi, pRahiBCeUt Wasiddy refelsity @ peBeidatbrakh@longgbagt f or 2
nonths at 60 Cin anmbient humdity 25 or de%rade t he pharnmaceutical ly
active conyeuhes beepdimelyed esdisrawd 1p apigride ichEy ApeTEIC Woynhdae thsh pr oduct s
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conpound. For certalin odinments, preferably stable conpositions retain an
aver age afxamplel edlsts AR QF prhef pha rumesaetst] incaloimer dakdédveonahpmiaidveagitef agi ng

for 2 nonths at 60 Cin anmbient humdity or degrade the pharmaceutically
active cdh‘w g Ppb/rn%ﬁrwaﬂ%geéctf%m()iu%@be}e@éﬂ?gw%r@mg tgwra 4tion
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active conpound. The |eve pharmaceutically active conmpoun
degr adat iumreagted duetonteh éy redficeidgo frseflend bl ppue temnmoredrefsiably lgasthan 50

chr omat ogr aph hi erformance |iquid chromatography using appropriate
standardgmgﬂ@MQ%inggg?gnmmogﬁnused herein, "susceptible to oxidative
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conbi ned with an antioxi dant when nade into a drug 5product to keep the
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precipitation, crystallization, phase separation, and the like, from their original condition
during storage at 25 °C for at least 3 months, and preferably for at least 6 months. As used
herein, “chemically stable” compositions retain an average of at least 98% of the
pharmaceutically active compound after aging for 2 months at 60 °C in ambient humidity
25 or degrade the pharmaceutically active compound, forming less than 2 percent by weight
degradation products based upon the total starting weight of the pharmaceutically active
compound. For certain embodiments, preferably stable compositions retain an average of
at least 99% of the pharmaceutically active compound after aging for 2 months at 60 °C in
ambient humidity or degrade the pharmaceutically active compound, forming less than 1
30 percent by weight degradation products based upon the total starting weight of the

pharmaceutically active compound. The level of pharmaceutically active compound or



As used herein, "essentially free of any added antioxidant"” refers to a
transder nal adhesi ve conposition to which no antioxi dant has been added for
t he pur pose 20f2/qpeaventi ng a pharnaceutically active conmpouru$26useespLi ble to
oxi dative degradation fromformng total drug inpurities in excess of 2%
within two years at roomtenperature or 2 10 nonths at 60 C wi th anbi ent
hum dity. For certain enbodi mnents, preferably |less than 0.1% nore
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i npl erentation of the present invention. The description that 25foll ows

nmor e par tipaningtotyl e ppyrities an pxdess el 2 iwithie isoxkianesitreom [tgmpsgtareadr 2ol aces
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whi ch exanples” can be uSed 1 n various conbl nations. I each ) st ance, the
recited 10.5%, s@fev/gefetidlyledsSthan DEPYE SRRt plefarehbl g1k fhaa i IShantickiqot ise
interpreted as an exclusive list. 30DETAI LED DESCRI PTI ON OF | LLUSTRATI VE
EMBODI VENITSSeTHE the Bansderniah gdbasivsisopwpatifige 3/highap‘essentiaby dice whrnvaerisdi ve
conposithﬁﬂ§ﬁ§%%h enhanced stability, in certain enbodi nents, preferably

wi t hout a nee or adding an WO 2012/ 012417PCT/ US2011/ 044522 anti oxi dant or
wi th a reducéfubjestehndfpadaiti’ tndlwtenhumhesn shaepoiqressatdttig ppdsadomcent,iraa) | y
active conpounds susceptible to oxidative degradation. FDA @ui dance
®BBR2) : Mispiothee @3mM&w Drug Products indicates that for a drug product
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to Ssufficiently limt ?he formation of drug inpurities associated with

oxi dat i vehebederagappear in ghetdeosipdiantagd hlaves.been added to drug conpositions,

t hereby achi evjn e required,|evel, of stability. For exanple, U S. Patent
Mo 6. %35 031 AURSHPELE bt dft: KdHEP i ny bR 6 MR BT AEH | nh bi ¢ or
((S) - N etihglchdn RhbBi. Mefehyinarina o) ey onldhorati by khamd cigashamate) with 0. 1%
tocopherol (antioxidant), with 1.3% degradati on products after 2 10nonths
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g i ﬁprl Fng a washed’ poly t

conpri sing an adhesive co meri’zation’réacti on product
of at least two ethylenically unsaturated nononers, and at |east one
phar maceutical ly active compound which is susceptible to oxidative

degr adat i onThapROVSSHIMY Shthe GreSPRABYSGAN by Y diptendeg to describe each disclosed

embodiment or every implementation of the present invention. The description that
25 follows more particularly exemplifies illustrative embodiments. In several places

throughout the application, guidance is provided through lists of examples, which

examples can be used in various combinations. In each instance, the recited list serves

only as a representative group and should not be interpreted as an exclusive list.

30 DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS
The present invention provides stable transdermal adhesive compositions with

enhanced stability, in certain embodiments, preferably without a need for adding an



15washed such that the at |east two ethylenically unsaturated nononers, if
present in the adhesive as unreacted nononers after washing, are reduce to
at a | evavoabimsa7t han 200 ppm of total unreacted nonomemr/ush@smd4sepon t he
total weight of the adhesive. For certain enbodi nents, preferably such
conpositions are stable w thout the need to add any anti oxi dant. For
certain enbodi nents, such conpositions are stable even when an anpunt 20of
ant i oxi da¥tioxidantsavithh eruged lpved of amipridappwhenimgpiperating phampseyisglint  of

ant i oxi dant: gﬁlg . %@%Qﬁ - jzation reaction product is
used. Fofaraﬁ:lé??al &gﬁ@ﬁﬁg@glbg@ odi rrglrvltpg,ggrtqﬁ%loéhount of antioxidant is |ess
t han 25 per c#A GuidaessQBBRR)1npeitiee it No#w Ding Pastictitinditatanthaofor danig needed

when an unwashed pol yneri zation reactjon product is used. 25The adhesive is
pr ef er ablRf° CbFOe‘%fs‘iﬂnéldg@%FaﬁJiev@t%ldiﬁ’é%l%ntlgﬁ&usb%(—?&eef@r%'t HeerderdRi ng
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conpri ses can bé na y free radical polynerization of the ethylenically
unsat ur atedoxndagrbae hesh adgdddriownug coimaltiope) thereby adidvomg tire révpasd lSek f or
exanpl e,

.S, .. Patent No. R 0 U, ri Thermal | y.or phot ochem cally
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pol yner i zabiifter@achnibior (B)e-ei3RBY (1-8ihdihy1MhidoRitRy15 NamethQIghefylt han
peroxide initiators. Suitable thermally activated 1nitiators include azo
conpoundsaggstategvith @1 Zdeetnhe(al saigrideni with [| 8, degradation products after 2

2,2' ~azobj - diopet hyl ptrid WO 2012/ 01241 7PCT/ US2011/ 044522
and 1(% he lr%litgetﬁs i‘iuéta)t S 1ét ‘ﬁ%@%‘%@% &eg(r:adlaﬁg)/n groducts Wit outluzl ant ox1éa%§

n
em-ca ctrvated initiators i'nclude, for
exanmpl e, benzahpplehity hawt Kter foudd 2talienmeink@xiiraPadHeeiRy canpbopdisronprismgd t he
| i ke. The pol ynmerization reaction can be conveniently carried out in a
sol vent 74 3G BnSABMRIISHE Whthed PPlyaneEigptidibleatti BrPrpdicy Aedtilsast Y net hods.
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pol yner i zeiiclois sus@ptibleno pxiddtinat ddraslagoigniiid pdpmbsizatied ueedoh pxelust iof bot h
unr eact ed noners. and initiator, Wile the reduced | evel s of unreacted
mondirer s SRBE fHeh it ghe %tﬁ%ﬂswoeetm%w%lﬁvemﬁaﬁ PRBEEH i 85CETIR Ut oduct i s
suf fi ci enjgh¥siVeshgfled-RdRENONESs LS v@afsﬁi%,ea& ransd ey a1 D 3ENRSS IN4R 200 _
conposition, the reason for the surprising degree of stability so obtained

i s not krmpwnof il gurgasted monemer badet upen detpal wdight ohibeandhesivieg Fouedrfaitat i on

steps involving the dition of an.oxidi zi agent and reduci ng agent
o o v o) BueRbhi R Som S 1 e SR AT e AP BT BN, ATE Tt o
further paliyk@hntZFol 8sttadl etbedithRh@aGIRdoMPHAABHs dré1Sthbld @deMyvhéh A @mount

pol ymeri zation reaction product. 15For certain enbodi nents, including any

one2®f t hnd aghevidans pheei echsis 195 daay Eleyample, klf the agountgd agtipidlemi cal |y
unsat ur at s if 0 i VE,. . | evel of
oee t han oo BPORIE Rl R ERFRErd g MrcAOR BRI A1, BioPifly 8 uBed oY o

of the adhg@sidiientsiBlicarns@ftef aitiokidaass léfamanSTd [peendbr leed huh 1 Dpedetitatt abl e
l evel . In addition, when an acrylam de or nethacrylamde is used to prepare

t he pol yriB¢ PREItOh 2pEdIns Reesisp Mgl ab UnyvRdSE Pohinesaizaiaen reasiéneredudtis present

in the aqRggive, are present at a level of |ess

25 The adhesive is preferably a pressure sensitive adhesive, and, except for the
washing described herein, the polymerization reaction product which the adhesive
comprises can be made by free radical polymerization of the ethylenically unsaturated
monomers using known radical polymerization methods. See for example, U.S. Patent
No. RE 24,906 (Ulrich). Thermally or photochemically activated free radical-forming

30 initiators may be used to carry out the polymerization reaction. Preferably, such initiators
are other than peroxide initiators. Suitable thermally activated initiators include azo

compounds such as 2,2’-azobis(isobutyronitrile), 2,2’-azobis(2,4-dimethylvaleronitrile),



than 30 ppm based upon the total weight of the adhesive, preferably |ess
than 16 ppmor even |less than 5 ppm For certain enbodi nents,

i ncl udi ngverryizmes1of t he above enbodi nents, preferably aoy/uSeea/onesdr cal
initiator, if present in the adhesive, is present at a |level of |ess than
20 25ppm based upon the total weight of the adhesive conprising the washed
pol yneri zati on reaction pglr oduct. For certain of these enbodi nents,
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unsaturated group selected fromthe group consisting of acryloyl,

met hacr yI GO PRRRerization megdhi nat i on t her eof. WO _ _
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one of the above odi nents, the adhesive conprises thHe copolynerization
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to Cl12 al kyl. acry|] ate nonoper s, tp Cl12 kyl methacryl ate noners, and
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pr ef er abliycludvel waith thegelymxerezag eic cradtioroprodeat. i1 s sel ected from t he group
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anolht of t he &Y CPEAHRE ﬁ@r&qni/sstncf@@%w&?spf t esa%pw@é? lepiét MEGH B out
40% and aRoLit1e28%o Qfﬁgff%nfcl{ﬁ’% ﬁﬁéal&at@@%@ﬂleﬁpﬁlﬂres@&%"ﬂ@acﬁi}aﬁ%, o hesafpd nost
preferably between about 70% and about 90% by "wei ght of the resulting

copol ynerat e dewgbsi essahan THeppmwi fittaloireahed amonogws.t basereumacha thtatoyrghegof | s

typi cal ly, between about 2% and out . 60% re ical be e bout 3%
anh about MG GHE SR edrSPLRArsG tepmen PEsubY Beif St ABEl: FIBIRED: wer oh
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sensitive adhesive may optionally further conprise other radically

pol Yerer i Zapdust.riaese marescted aongmerswe] freseporihe pihekise.zne prewig atoobhafdess
conpri si t r sitive. adhesi v i.ona r r_conprise
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styrene/acrylonitrile 25copol yner, pol yether, and pol yst%rene
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the vinyl acetate is 15-25 % of the copol yneri zation oduct on.a 30wei ght
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acryl at e/ Rl AMhASINESRY is present at a level of less than 10 ppm, more preferably less than
S ppm.
For certain embodiments, including any one of the above embodiments, the at least
30 two ethylenically unsaturated monomers comprise an ethylenically unsaturated group
selected from the group consisting of acryloyl, methacryloyl, vinyl, and a combination

thereof.



acetate weight ratio is 75/5/20. WD 2012/ 012417PCT/ US2011/ 044522

Addi ti onal exanpl es of adhesives which may be used in the present

conposi t iwox1zmaed1eds, and devi ces include copol yners ofPCirasoatiphas22

acryl ate/ acryl am de (for exanple, about 93/7 weight ratio); copolyners of
et hyl hexyl acrylate, butyl acrylate, and vinyl acetate; DUROTAK 87-2353,
387-2353, 387-2051, and 387-2052 mti onal Starch and 5Chem cal Conpany,
Zut phen, Hol | ditdrertpp agbegliments; ReHn Yy RNeHithe abevaramPydimgay. HEDRAG T E
100 (Roh r e [ Wyictard j ' any one
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enbodi ments,” the pharnmaceutical [y act’ive compound iricludes at |east one
group selwcylettohploM-tihgl-Lppuplidonsi-bydmgyahyltaerylatardshehroxethydecondar y
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benzyi i o Hotigal BT Er AP Bl Bhdrar et ER DB A utmbonded 1o a
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certain enbodi nents, the pharmacCeutically active conpound includes at |east

one t ert ipyriplidemydeshylrasuylate Bhaarheaxyetiyil ealylaje, aod combnengsihersointios kegant ai n
at | east f. _these qgr S..are subj to oxidati v [ i.pn_and nay
PR AR s T e R L e
t he addi tdoasistdfe @sciRenhegkitel @ndth @heWil bhrytadig casldhdxyDicrofatd, e SethIdityb0%
| ess than 25% or |ess than 10% the anmobunt of antioxi dant needed to achi eve
an equi vacenitedugylaerydate.angdisombinatigheheiseb drenreEaingh esp epbaginesisve. For

certain qfetNEARNENPRALTROLSonk LAONRF IERUENFAI hedShIN@nERIREYNT | S

sel ected fromthe group consisting of: rivastigm ne
((S) - N- etdaplarhidaetihyllac8tate], And dtorebinyti@nthaepet Tiyd Jipdwen pt theaut baseatne Yirst

bupr enor phi ne, etidqcajne, ropivacai ne, 25clqnpidine, |jdocaine, |etrozole,
fentany! ,m?%%dmtﬂ%ealfd&mmﬁbﬂ&@% 61&%%%'% §§%n@f>{ﬂﬁm@?ﬁﬁé FHGEnARt
l'i suri de,codi hydsner 9%%d%ost@ﬁfi9%}ﬂ%€&twé&ra%ﬁﬂ ARe afd R 94 Hiﬁweight of

propranol ol , I mpramne, guan , cyproheptadi ne and a
phar maceuh¢ sabltipg aopdpnabtanmeltionofThaynoonieciche atHeasppeceddmgmoompeuinds. For

certain of .t e enbodi S, .pref | y the.pharnmaceuti cal activ
conpound WREUE BAFEe o0y ribd ShgHGE s PGefl tERreer b aR i afhabot

|'i docai nejpghWRE @RRE PlefdSoly BEIWIER BbAR A% A1 MRGEBIVE by WRASIARY khe ©pORLH-Ne, and
a pharmaceutically acceptable salt of any one of the precedi ng conpounds.

For 2€er t giompepitiche dhe eppsdiiners aemprisng thepredsuiesionsitivhadhghize mas eptipedlyl y WO
2oL O BRSPS M SR BB o
phar maceurtecabblymzecepi@Big tabtestres@nftive adhesive may optionally further
comprise a substantially linear macromonomer copolymerizable with the other monomers.
Suitable macromonomers include polymethylmethacrylate, styrene/acrylonitrile
25 copolymer, polyether, and polystyrene macromonomers.

For certain embodiments, including any one of the above embodiments, the
adhesive comprises the co-polymerization product of isooctyl acrylate, acrylamide, and
vinyl acetate. For certain of these embodiments, the isooctylacrylate is 70-80 %, the
acrylamide is 3-7 %, and the vinyl acetate is 15-25 % of the copolymerization product on a

30 weight basis. For certain of these embodiments, the isooctyl acrylate/acrylamide/vinyl

acetate weight ratio is 75/5/20.



As indicated above, the present transdernmal adhesive conpositions have been
found to be stable w thout the need for addi ng any anti oxi dant.

Accor di ngw9,20f2ar2gert ai n 5enbodi ments, including any on@Cofustéig/oatsoy e
enbodi ments, the conposition is essentially free of any added anti oxi dant.
Exanpl es of such antioxidants include butyl ated hydroxyani sol e (BHA),
but yl at ed hydrox%t‘ol uene (BHT), tertiary but %I hydr ogui none (TBHQ), propyl
gal i ate, ascordiditions] gxampleeeftashesivaseyhigh may by usedyia g Pigrenh SPHPealiQns.
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certain enbodi ments, the antioxidant that is not added Is butyl at'éd

hydr oxyart SORAGIBHA) )0 @8hut, Paametddth (drroanyp ol uene (BHT), propyl gallate,

ascorbic acid.and ester hereof, e.qg., ascorhyl pal mtat.e, tocopherol and
esters ther eoij,%r 8‘?%?“,‘ epg)gélﬁﬁgpso?ncg@én?gae{ng,oqeﬁé %dalbﬁﬁe F@hﬂ‘&%p’_fmtsher eof, e.g.,
al pha- t ogRARIRLticAy adti GOFdh R OWhichar@Qfseeptible to RRIa€eS BEdrR@MioaRRVe, the

stabl e transdermal adhesi ve conposition is prepared by providing a

pol yrer i Zheseorhiglewben oof Yediibe peshenftcompasitionsmwarbhgdrabinedvith annsat ur at ed
20 oners;. a wher gi he I rizatiqn reactian oduct i i sspol ved
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pol yner i zabinamp&agitd O poathyat 60 *OWithRentidnt BtimidiguiFKbr tert4n ovindse a first
washed pol ynerization reaction product; dissolving or dispersing the first
washed pSMAASHNGHS itisnPhasRatqugrlbrasie FompowddBeladas at lagssi ane Baparclictedy at

| east a I - Ll i ele) I i £ duct from
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at &1 ev_emclaﬁeﬂw&rqa?aﬁt%goefgﬁ%ﬁ CRHOBR U BREYRY ﬁe%d-m Digaet dirtigen ¢ he
total weight h@ﬁyltg!i‘&h S §CR RE MR INBHdRRWTRE] ArhRBufi@AG L &fn%ﬁﬁ&i and
combi ni ng the second washed pol ymerization reaction product wth at |east

one 30phanciadsut leasl dng tatiniyvanioo gpown Phamahuticlly usiteptanjemndowbixhdat i ve
degradation to forma stable transdernal adhesi ve conposition. ln sonme
ot ances NEbUNG S AR Rt ARt ISP Ve FORE S Y ToBE Used,
one or MpenadhfosRidal, B, A8d fleeiddls 0BribM haBhal ot heREd idnaP 44/ 044522

be included for increased stability of the active. Accordi nglg, for certain
of £hese afbvdintentgth thyaddidemeldlesuthamhad%clsipihps d8%dpilesd thim g0 Brthali sper si ng

(e 2o A5 R BRLATERL A1 S SESLLID s R 9 88 Fac o

product funenshkdieadhbdivel For@eitsintod tpxevmBedimeh] thd phashedutpil yowvre zat i on
reaction product; and conbining the third washed pol yneri zation reaction
product i598WeEed Bfseleried SkoEb g SHRIPHEMS IO Pfe riv2at £Bie (S P ENl-prethel 3-wi t h
t he at | east; i.cal N i i eptible to
oxi dat i va dap BARICTREAHER o Gorp AR A Ehe, Re e e et 1 on.
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the third washed pol ri zagtion reactio oduct, .are 10present .at a | evel
of |ess tg:;gpﬁ@@@p@gﬁgﬁet tanpiey ]é%’tdéo‘ﬂ Bﬁ%PEaHB%%QBrgBB% [RIRRI4St al
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pharmaceutically acceptable salt of any one of the preceding compounds. For certain of
these embodiments, preferably the pharmaceutically active compound is selected from the

30 group consisting of: rivastigmine, lidocaine, buprenorphine, etidocaine, ropivacaine,
fentanyl, clonidine, and a pharmaceutically acceptable salt of any one of the preceding

compounds. For certain of these embodiments, most preferably the pharmaceutically



For certain enbodi nents, preferably the pol ynerization reaction product is
di ssol ved and then precipitated out by adding a wash liquid which is a poor
sol vent fwo 2pclopear i ncl uded in the pol ynmerization reacPComSpologus2 A nore
t hor ough washi ng of the 15pol yneri zation reaction product is thereby

provi ded as conpared with sinply dispersing the polynerization reaction
product in a wash |liquid and then conducting the separation step

Accor di ngiciive $URPUBE tiafi FasE AR (.@r!tf@thyllﬁ‘émgwhé [érigllrlaﬁﬁlévlamwféhielh&%ylnet hod

enbodlneq%gmgg' hgg@ﬁ&%&kgglahgﬁg%ggbkqatﬁggg) is carried out by adding a

wash | i qui I SSO rization reaction product, allow ng
polynerlzationAgﬁﬁﬁhwdmb@mﬁdugmeﬁntQﬁmdemm@aﬂmﬁswc&ﬁ@oﬁ&@ﬁﬂ&hbhgmihe
precipitated fromthe qU|d (cogbln tion of wash liquid and liquid in

whi ch t he Pt prRsrstabig WH Olfté%f'c@qeé nm&goa@%@ow@?r Y- APotHEE washed
pol ygreri Ze%ﬂo@lﬂn&ﬁ?—%dlﬁ’d]n@ RRAYEL of the above%%bb@%&tmolrﬂ Nidg id &'@éﬂ%ﬂﬁ?]any

nonreactive liquid which"1s a poor solvent for the polyner and
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i ncl ude organi c so?vents whi ch di ssol ve the pol yneri zation reaction product

and whi cHoeapdergl srd ¢stess Werdpliihg, tmagphelr¢1@g¢tate dingiisponayel thesaobit one,
et h¥(l) aCO/%O?t noel h%tlox%igﬁtﬁtﬁﬁv?iong haﬁgv 01ds n%[)ﬁgth?ldgf rCICan i, V\41 h not nore

t han™ 30 ano |sperS|ng I'ng not” fully

di ssol vi n@)catdaRinpQkyEedtiol &hio@l}rcé@ﬁﬁhlbglyc@lﬁ@ml@tthlohf&:@ ac¥@lcysteine, sodium
2012/012417PCT/U82011/044522 suitable liquids (first, second, third, etc.)

may i ncl ddslfit§esagéym splfigfy F%u@é@@ablﬁéawaﬁm}@exmnsétq @VRRHIERERGIVE he

sui tabl e er odi nent s,
includindh%ﬂg&%ﬁ%&%¥m?ﬁ%h§%o @dt%ggbg%ggdnﬁéﬁgggﬁnﬁkI%%F tagﬁl?urther

conpr i sesngodynarns, zhaantiokelaat thhteasbt ¢dded etthyyleted hadiloyyamsdt (BlaAgd Snmononers

di ssol ve the first liquid to e the pol ymeri zatiop reaction
prodtict drde éﬁadraﬁﬂpbwnﬂf%fgg 5T Balfag 5B PGP oiers Thereolgg-cor t ai n
e”bOd'”EQ&&nb%ﬂ&%ﬂﬂh@Qo&ﬂﬁwﬂﬁﬁn@ém&ﬁ%u%&ﬁW?g”&kb r&ﬂk&gknﬁﬁhﬁhmfreferab|y
the at | east two ethylenically unsaturated fbno s, If present 1n the

washed pdkymﬂsﬂzaﬂﬁnngréahahmnpmﬂouunaC@nhmam@dmﬂmph t he at | east one

phar maceuti cal active. 10c a resent at a I t han 100
bom | baced updh SRE RSPV AREHNG o P ErRRSRER sy her iRt Bep €Ll i on
product . Jrevidf rat il yin&izati BE KRAcEHPPBUNRRYE St [eh th 6 ¥Blyldntcal 1§ S8 sdillaRdS0 ppm
For certaln e inents, including any one of the above nethod enbodi nents,

pr efer abl rpOlam,em ra@é whettie e fohngrizatien rgaptiqyy preduat 1§ dissoheedveadfoe dispersed
pol yner i zat I l{q éparljatflrl R ?e%gtga:[ po%?g;ﬁ) Iopt%g Ill)\tmytn{}:rlzgm(lnel%gétlo%r})ef\oduct from

pharnaceu |ca Iy Yaets
the first hqu1d to provide a flI‘St washed polymerlzatlon reaction product; dissolving or

dispersing the first washed polymerization reaction product in a second liquid; separating
at least a portion of the first washed polymerization reaction product from the second

25 liquid to provide a second washed polymerization reaction product; wherein the at least
two ethylenically unsaturated monomers, if present in the second washed polymerization
reaction product, are present at a level of less than 200 ppm of total unreacted monomer,
based upon the total weight of the second washed polymerization reaction product; and
combining the second washed polymerization reaction product with at least one

30 pharmaceutically active compound which is susceptible to oxidative degradation to form a
stable transdermal adhesive composition. In some instances, depending upon the

pharmaceutically active compound to be used, one or more additional washing steps may

10



| evel of |ess than 20 ppm based upon the total weight of the washed

pol yneri zation reaction product. For certain of these enbodi nents,

pref er ablwothe/diesel is |ess than 10 ppm nore preferablPgTiusssiiohsn 5 ppm
For certain enbodi nents, including any one of the above nethod enbodi nents,
20preferably an antioxidant is not added to the stable transdermal adhesive
conposi tion. The transdermal adhesive conpositions typically contain
a t her aputipgagad fopfrceased sabiliy i theotctivee Asprfngbe (o1 cCERINT ke ve ™ conmpound,
for exa i Welagl i AR R, : i or m of
the dr g usgnhdREAOREREA Ahfler cAPHOR At B ol S Bt o
be treat golyrdrezadomimattiaf prodae ii hehirbliqpod; sepantingatdédsoxportidbiod theess@ind | n
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typically about 5.0 to about 25 percent By weight, and more typically about
10. 0 t o glvodiict BBtedd petheentondywasbedybrtlyimas sdioomedchien potdakt with gietat defastt dve
conposition. 30The transdernal adhesive co sitians. optionally contain
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nsat ur s ag Rap e S pRecliBlaal .8 BREHE AN AR EOTDREN Ko A O BREHEnC oo,

Am ne oxipmbdgndrrindludtel inftoy pdy@optation reactianproeluo i Adenoanthorough washing of the

2- hexadecgﬂlldi met hyl am ne oxi de., %s turated fatty acids i_ncl ucgle, f.or

exampl e, RAERGIZAEPR reaptioprafuct AL ihgreby REpvifadas cAMpaedivgth emehcdiskedng s a
preferr ec{hé—PME’ﬁ@Ek‘a[tﬁ)tnprgacfti_%hEYOCﬁH A-a \§Qs'htﬂqtu?dqarﬁisth§1{ éoﬂdﬂ&liﬂgdﬁe séﬁ%?atﬁfﬁanm €,
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per neat i Aissefved psiddrich@di readaProdict, taiBw IIREEH A6 A kdaytideE plodBctGenMpound
across the skin so as to have a 15desired therapeutic effect. The anount of
per ARat i drc@pikdnced sepratingitbaplegipitaied fropnihe diguigt (canbinpiromeld gah lisfuid he t ot al
conpositi nd, .more ;typical ly. | ess 9 h ermeatio

cnnancer <1y UG E3URLLHE B Rstize 3T ich B ARG 0 B0 OT R Ve

typi cal | ypolijrasdlaved datisthgrodadtposi ti on. I n anot her enbodi ment of the
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be used Pt . i i
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Suitable liquids (first, second, third, etc.) for dissolving the polymerization reaction
product include organic solvents which dissolve the polymerization reaction product and
which are miscible with the wash liquid. Examples include acetone, ethyl acetate, ethyl

30 acetate/methanol mixtures, preferably with not more than 30 % methanol, and the like.

When dispersing (including not fully dissolving) the polymerization reaction product, the
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25sensitive adhesive. The amobunt of solubilizer used wll vary dependi ng on
the desired dosing |l evels and durations, but the anobunt of solubilizer is
typi cal | ywbese/tiban about 35% by wei ght of the total comrpodistélonsesnzi nore
typically | ess than about 25% The total conbi ned anount of perneation
enhancer and solubilizer in the conposition is typically |Iess than about
40% by wei ght of the total conposition and nore typically | ess than about

3030% THaltakle lipnidp gt sepoad dhyetta bppay M@rthwysls%g@ spialpadyabgs. o6 m y,

ggnggﬂgjﬁ%ﬁ%ﬁ?ﬁggéi?%Bﬁﬁ%%ﬁﬂdéﬁh§9§ﬂ%qﬁgan§§%$ﬂa| Zgaesive conpositions

may optionalIM%moamahEmmbmemnaddkhkwm§mqmnexﬁﬂ&n&n&snwﬁmﬁhnﬁ&dphaﬁiicizers,
crossl i nkj g and colorants, Option addi t i re di sper sed,

prefer ab|tbe g\ﬁﬁ@égﬂ%ﬂiﬁ‘é|CP§1PUﬁ¢SfP@?WVIZI%@e %fﬂést;sweﬁéwifm Hivegyged in the
conposi tifihongl él@%%cﬁiﬁ'théﬁféghﬁuﬁh hy g Widdand g&gm‘éﬁﬂatf?ﬁ BRHSn PRddag: t he
transder mal adhesi ve conpositions descri bed (1 ncluding those made by

t he abovehﬂehhddeyObﬁmpﬂaﬁungmaﬁbab@udg sheet mnth the transdernal adhesive
conposition, erein th ran der adhesi v osition cqa covers at
oS bort 1 G by Eelp s 2L aFertogs et o S R ot i
delivery p#@ﬂéfafbgsthé B@Ieaét%b %%1&%9%h§dtﬁﬁ&d%oﬂoﬂférd ﬁlﬁ/;ﬁreslelnﬂﬂl th@vaiegmade in
the formof an article such as a tape, atch, a sheet a dressing or any

ot her formlmwatlmretah@@epreduqt|cem1bm¢dm1&1 tge ft leeéﬁe«’r: aharylacquﬁ@alébemtwe wll be
L0 tl@e f A m a?eugr%sen ata level o‘%&es‘é‘ tﬁanqI pllj)(rjn %% bn $heS tg ?Clte%g;t afpunt of

drug throug nts, I ng any one

of the aboasﬁecﬁpalyﬁenmiwdbmaﬁ prodube Hdrdeiiis of vnelsé ethUcﬁm@ntS uiief lReE iar ea of
at least 1 cn?2 or at least 5 cn?2, and not nore than 100 CM2 or not nore
than 40 df®.tham¥) pRYYi ces can include a release liner that covers and

protects the: s, et ANLABLIMRARL A Srg firydine o R HHA0SHAIM, AANES ¥e

conposi tion, prior to application to ject ease I'ners
i ncl ude, metbra’mtwanyd’reel radicaladitiatr, nﬁpmzentm dralashed palgmetiznwnsekfioonpri sing a
known sheet nmater

h t | t hyl b,
pol Yybr opyRredHst G\%VB{HHBCF Wéttﬁc %&%Eﬁﬁéﬂ%ﬁ%@ﬁeaatb\%rcogwﬁ%ylaf@gﬂﬁ%%. ? abl e

f'U0r0p0H¥ﬂ§6fﬁ%s§th§$P§1Bé%@%p&?ﬁk%&glwI?ﬁtQﬁﬁé%ﬁ%xﬁ%ﬁh%%xﬁ%ﬁ&?ged
individually 1n a foil-fined pouch for storage, and may alternatively be

provi ded resvtianpodduet Ioor csttaolog theboembedimeats| prefepably e lwetllns lassdthspéhsi ng
appar at us 25Exa l.es, of flexible backing naterials enployed as

conventldﬁﬁTr?%BQ‘%?B%WA8§t¥T? PRIBn be use as the backing sheet. Exanples

i ncl ude those pprdertdin @MbBAINENRY idclddify SiyOhed$ tROILYPE AR ARGboRRNMRS, hy| ene,
particularly | ow density polyethyl ene, I'inear | ow density polyethyl ene,

met &0 | oc emefepsblyyat Hyloaitest is aﬁﬁadﬁip@kp dﬁem@btﬁsﬁra@@dﬁ,f@r&hw@ﬁl@e cpopgsiieny|
chl oride; pol yﬁ‘l tFanscqe?fngl adh@g)lvg §519¥$S tlonsttﬁglgﬁﬂft&%la% § }heref) t\fcla?lne vinyl

acet ate copol yne
effective amount of the pharmaceutically active compound, for example, rivastigmine.

This amount will vary according to the form of the drug used, such as a particular salt
form, the particular condition to be treated, the amount of time the composition is allowed

25 to remain in contact with the skin of the subject, and other factors known to those of skill
in the art. Generally, the amount of drug present in the transdermal drug delivery
composition will be about 0.1 to about 40 percent by weight, typically about 5.0 to about
25 percent by weight, and more typically about 10.0 to about 20.0 percent by weight based
on the total weight of the composition.

30 The transdermal adhesive compositions may optionally contain additives,
including, for example excipients, skin permeation enhances, and solubilizers. Suitable

excipients include, for example, amine oxides, unsaturated fatty acids, isopropyl myristate,

12



30pol yur et hane; cellul ose acetate; and ethyl cellul ose. Backings that are

| ayered, such as pol yethyl ene terephthal at e-al um num pol yet hyl ene

conposi t e’ 2arx@124130 sui tabl e. Fabrics and non-wovens aPeTIUSk@wioges22
suitable. In one inplenentation, the backing is a continuous WD

2012/ 012417PCT/ US2011/ 044522 polymeric filmthat prevents ingress of
external noisture into the transdernmal adhesive conposition, for exanple,

f rom hi gHayRslyeek afierringpk polyadylsne gbieply penbian ek lagicstssh@id ng and bat hi ng.
Exanpl es i U i i . i m ,

por yur ot rametIETISORE P eriicy eIt Uittt s PRhed M BE:

t ypi cal | yPenmesionreharik@rsuiy dedrabletexpipimkd fpr nxaria ttahsder26l groy delindryrost
preferably nore than 40 pm The backing thickness is typically |l ess than
150 pm %F@Sﬁﬁﬁ%&}wyw@ﬁggre@ﬁ%% e%%aﬁ&rrﬁﬁs%@@@f bloshfipe e tan 100
pm s | AR RISIREARLeAANSSEE £RAIASIL LR ARMDAYR) SRRNBIAK Conbi ni ng
t he adhesive (washed pol ynerization reaction product™ optionally conbi ned
with a taovtidoleate angfaderrat fremedi@adindsioges. comperantey ang hasatmated fattyadcids

2CL1ve SOmPRU A1 ERL Dl RUJLLLYES, UED 25, 8. PR TBRLL B, SLf e

I sopr opan@hramifRl B@Moind BE&LAASIdiRreMlANA08xide! U@aBRhratdddhitehads mkkanes, and
m xtures thereof) to provide a coating conposition. The m xture is shaken

or sti rrdar aviple. 2ldontigdmaduie addatnidimotenimassd.t Olsir 4oid bhtpirteedd The
r es‘ll(l) ti NGng Q%?e%{fta{togcihség%%g %P[erslig quc} 51:foor al Eieegosrgitzgr{ ngrrloolfgz{tfggorbitan .
conventi onal  coat i nY et ROds (6. g, , KNTe Coatrng or extrus on dre eoati ng)

t o provi deuratePaRIRiisitaN seReht¢NSS101tiA MbhedaRs & Dfrefep@t st BRAS i Ibéprapyl Non-
continuous or discontinuous coatings nmay be prepared using nethods such as

stripe cOBYTRYC a¢ asEglysol peiakg, sublC foruse as PEPICAPmEthamtés-t Fhhsder mal
adhesi ve r@ﬂfgﬁﬁhtehﬂﬁﬁgﬂ%uﬁa:er@ | 1€ nP 0! aﬁ'ﬁ&lm*{' SiALRnCRMIBG Oﬂ‘é?r?lgatfo(ﬁ of20 treat

conditio r whic ep ceutic y active conmpound susceptible to
oxi dat i veuffagendaiountofhis plixemacdutivaity dcivbeompbeact dcves thihddesd aseathteni s
general ly involve a nmethod of delivering the pharmaceutjcally active
compdund 468! hertRetIcd W_gher?@nq%éo Rapeaim b in Whe ﬁx !ﬁéﬁ%@ﬁhﬂ}t
adhesi ve ARHBP $el InP Bf ﬁ%@&ﬁ@o%o%ﬂioﬁ%{d e %fpic%ﬁﬁ?‘fe%s GRARGshtI02n Phe Met hod
enbodi ments or providing a device according to any one of the above device
25enbodi menneation enbarvets and divpdeiarg typicdly isglestariogundomnyy, gpdsneredypieadlyt he
transdergﬁl I’idﬁeshlve corrﬁg)si tion on the skin of the mammal ; and al |l ow ng

t he conpddi*f'sh 't B -8HEPH"8N the skin for a time sufficient to permit

system c del i V@haMot@br érﬂl%&ﬂéﬁt@@l%ﬁhkf&ﬁio!n}’th@Q:k@:ip_ﬁnﬁf@m@HMiz%f‘Qf‘ @e achieve
the desired therapeutic result. The period of tine for such treatnent can

be Bet weerhaahisguti@lloati s emapaibduer airhagagesutieallyiasedntaploealibeirobbout 1 day
30and ab%ﬁub@%&é’ﬁm 804 00 e fY LAl e 91%%1‘9&%3 tc%?l?&ﬁsoil'veg% a{&%@bom 4
e Foll Fes>‘ar'e provi de 0 nore pa‘%

days. OW ng exanp icularly

i |l ust r at@mparitiob Snd/sbedheeiesh@folitiBtysfeisenin dne\oe Mdre hyeBWI thdwkiparti cul ar
mat eri al s _and anpunts thereof recited in these exanples, as well as other
condi t i onShezRBbHEY &f ths Phpemacsuticaliyagtiygemrpiid i thssofubiizer HyRicallvent i on. 5

EXAMPLES é}@ﬁar tha the solubility of the pharmaceutically active compound in the pressure
25 sensitive adhesive. The amount of solubilizer used will vary depending on the desired
dosing levels and durations, but the amount of solubilizer is typically less than about 35%
by weight of the total composition and more typically less than about 25%. The total
combined amount of permeation enhancer and solubilizer in the composition is typically
less than about 40% by weight of the total composition and more typically less than about
30 30%. The solubilizers are dispersed, preferably substantially uniformly, and more

preferably dissolved in the composition.
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10Preparation of the Copolyners The copol yners used in the exanpl es that
foll ow were prepared generally according to the nethods described bel ow.
The i nherwot2owiEeasi ty val ues which are reported bel ow weraSowasuwser by
conventional neans using a Cannon- Fenske #50 visconeter in a water bath
controlled at 27 Cto neasure the flowtine of 10 mllineters 15of the

pol ymer solution (0.15 g of polynmer per deciliter of ethyl acetate). The

t est procedur elhgritrnsgasaabadhesize éora%%tmn@@@py ptigaplhy sontaHn PEer psRVasTor Pol yrer

Sci ence, Cl\é{en@ ls@% Ef)ﬁastlyi"zgﬁ ycgl) &ﬁlﬁﬁrﬁ n ﬁﬂ?@gﬂ%tuf%ﬁtio%gl z(d]d?tzx;le)s ard?29€S

84 and 8 rep ara Soo0cC

Acryl at e/ d@s;feyde&rprd{etéﬂly}wbst%ﬁ&ilm mlfo?ﬁlﬁ/aﬁﬂ))n@@ﬁ@fmhbmﬁrssolved in theooct yl
acrylate (10A). ( 75 g), acrylam de (ACM (5 g), vinyl acetate (VOAc) (20
g), et hylOHPebitiPe ( 136.5 g), and methanol (13.5 g) were added to a 1 quart

vessel and t hefr!@s%%ﬁﬁal‘@@l%@éﬁvggﬁdé%&@cﬂ bd Q9&Nudio HeMMh&Rrmb: aﬁhbél@@r S per

m nute nitrogen flow) bis(2,4-dinethylvaleronitrile) (0.05 g) was
added anctontp@smea&dﬂsombemoag (indbeéidg aiosd 2na@B By ftloy at® vh onetlsads Py ea:h@ing iaonal

portion qf azobi s -di net hyl val eronitrile dded and
Phe vessdicking saEERmn ity wddun MpesRsgambostinp it e Ssfigud er o hut e
ni trogen fdhewe co%sft%ﬁ(‘cbh@rfg YRersTRiIdAL @] fRto@bf #aferk@fabfagidbdckpral 22
hours. The tenperature was raised to 57 C and the reaction was mai ntai ned

an additisbeetl 6 hours. The resulting polyrrerl zatl on reactl on product was

di | % ed with eltrgl){s rﬁzﬁtda C%de(l Vgrr?gede%lce uczilt i?’n% de c g}%om %%f t}}/érpn?zﬁﬁ)t?orncc%ﬂt

solids of the réesu dle]flant measur ed

i nher ent belrﬁ@déah&heﬁaaﬁoiaﬁértﬁld @ich ay‘@tagﬁ,la?{)él&IZ%JsEE’@Td &%Mﬂéé%ﬁ&%ﬁe
Copol yner_ B. Preparation_of Solvent Washed

| sooct yI AeFykaewh rethppshilie pitegart Acenrcaaldy. (resdesiczoyillds po fRerferm cbagpigh
descr i pt'o%s% SLHQD@POO&)& BEL oet Jté/c? oa/}ﬁ%?h ﬁn%skﬁ wash liquid, i.e.,

% tfﬁro‘ag
a non-sol vent or poor vent or t e copo or exanpl e, Snet hanol )
was added to d&osobutidin emboeﬂincemmoirych:elnn@aﬂyeme\oé ther aboué tievige emquhmentp; that i on

f th | The | d, th d
gol %grc\%;?l%ggf@w 5@5%% afq%@rflaa@? d%mdfqraag evémarnn?ﬁm g%tﬁraﬁ%:}ga ﬁyl

acet at e) Cn?k@nwﬁlg}@tgalpﬂ@gﬁ% was repeated up to two nore tinmes (for total
washing steps up to three tines). The resulting solution was then

concent r at ed Blghecdestcm tatindmde Thdeast fipert thatf covirm aMthﬂgs it ehw-cg@sictiog r enove
105ubstant| ts of | ecul ar ter fromthe or| gl nal
ol Ut on Rt Pl GBUpEr AR CebaT AR AT Iyl e P RRurPEres
Suitable release liners include, but are not limited to, conventional release liners
20 comprising a known sheet material, such as a polyester web, a polyethylene web, a
polypropylene web, or a polyethylene-coated paper coated with a suitable fluoropolymer
or silicone based coating. The devices can be packaged individually in a foil-lined pouch
for storage, and may alternatively be provided in a rolled or stacked form suitable for use
with a dispensing apparatus.
25 Examples of flexible backing materials employed as conventional tape backings
that can be use as the backing sheet. Examples include those made from polymer films
such as polypropylene; polyethylene, particularly low density polyethylene, linear low
density polyethylene, metallocene polyethylenes, and high density polyethylene; polyvinyl
chloride; polyester (e.g., polyethylene terephthalate); ethylene-vinyl acetate copolymer;
30 polyurethane; cellulose acetate; and ethyl cellulose. Backings that are layered, such as
polyethylene terephthalate-aluminum-polyethylene composites, are also suitable. Fabrics

and non-wovens are likewise suitable. In one implementation, the backing is a continuous
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Det ai | ed description of the copol ymer washi ng process: 100 g of

Copol ynmer A (75/5/20 1 QA ACM VOAc, 31 weight % solids in 90/10 ethyl

acet at e/ w0hlareal1241pr epar ed as descri bed above) was adde@Craisaoigloesn2 vessel
and 15 nethanol (200 g) was added wi thout agitation. The m xture was then
vi gorously shaken using a nmechani cal shaker for 10 mnutes to create a
flocculate precipitate. The m xture was nmai ntai ned without agitation for 2
hours. TH®LERE fg‘m RREPISENY Bgresy ot gidciBa MeitiusT infhikieagsdsrmalsadhesivamy
solid. T i QH - j:td I f ethyl
acetate \%ggl ﬂgg%ilgg f\tggé%% g‘,gfoﬁghi%gﬂ% %ﬁ@é@g@ %@}ggl gtggesgﬁﬁg? lﬁgor})ge rﬁl ur
(sanpl e ahteath2y. | Exxinplasdt sheteadntimndys. filAkssedaded bpodrt notlimftedet hanol (200 g)

was added wi thout agit tfon. The, m xture was then vigorously shaken using a
mechani cdohekeiRaie. pelyetylens fue @81¥edetr eat e a floccul ate precipitate. The

m xture was ftal ' j ' our [ fl e
sertied to tha oty sptbitgH ALhRLhaR A8l EWREHOR: npkIPhER hh2h
decant ed cifrﬁ,(ldﬁtitdﬁ]@t pRSSEbly idte AdEi40i oA aThsBadkinf thelkhyds iagpicalie lesataadded to
the solid and 25the vessel was agitated for one hour (sanple after second

wash tr ealSteme)mora typically lpssrthan 2 Sotmpandians pretoeblydyssihan . Wi t hout

itation. Th 1 Xt th i gor. I hak [ mechanjcal shak
for 10 m nut estEg CPEPAr SPSE U HTRr e R spied Bty g A ylpgThe ™

nai nt ai NgeaWddRUmaatiah @btidOprodudi@ptiSnal TR nidikei vkt ataekisiet hhder dthert he
bottom of the vessel as a gumy solid. The hazy liquid was decanted from

t he 1@ es s éldhesgrrenanpaasyy) tphagniggs tieadlypeti yheampand oidrapsien il addisivetiinsh apas

di ssol ved..i E - i Stk e t 120 F (49
5 to. pr durBeindnics by BRRUERR, FA, fhily FRAIER JRARELR, 0 T €
acet at e/ nedprapobl, @{eapmby, mestold;, 2sangoae aftiaol, tdluénd, whakest arlahienty . The

nmeasured | nherent viscosity was 1,45 dL/g.. Exanple 1 5Cgpol yner A and
sanpl es dheredfp & pivside & coptidg cpROsIqRo TheRpixiyie BehpkghRrstitspBMfer B) wash

treat mentg, Effedtd %Béfﬁ%%oﬁﬁiosiﬁi@ﬁ ﬁsdé’lﬁiun&p AELS A4 sﬁtfo%els 'E}féqiagﬁﬂied

initiator by gas chromatography using an HP-6850 gas chromat ograpn equi pped
w t hs a spbiatrélsgeilineessng egreettionl porting amthdds dere., kotfi¢ eatting or detieddnodie

Hewl ett Packard, Palo Alto, CA The apal ytical col um used s a DB-1 J&W
oL G5E R & Prp s e PRk B 6 Eene AR B g akoR)  The
i nj ecti onoRRAtoLNRS dfs@&ntﬁﬂo@s&g)agﬁlgﬂqﬁ' B@%)Ifebﬁ’t@'@ uh‘ﬁ@&ﬂe@ﬁdd@@u&?&%ﬁg was set

to 300 C. The oven tenperature was set to 100 C and the tenperature was
i ncr easedoating s¢rgere pohti) awl imknpjat prittmga fi nal oven tenperature of 200 C.

The conpounds .gf .interes re quantified conpari. eak integration

o peaPound® e sbtdhaR! atlive PP dRR At GOTRRR L BER oBpERE! b

f ol b@W NgreapPRRAUNGS fashidh aRl BhafhaedticallyprtivScagfoult Ishiceptiklp pidxidasiy | anm de
(ACM, isooctyl acrylate azobi s(2, 4-di methyl val eronitrile)

(1A, 2,2 - /
(ABVN), idestseaien hastsamfound ooby cffegirei dbesettipairaenst sanerallyomeolve Trethedni mum
detectio Ii'-%dgr gty!l &é@E {1 % OH and
| OAc was rbf éi eg%én‘%“ eg) b (gfs?]la (éér?a I 1% \éyg}g@?ns&f) (% gﬂaerf%&\?v?%s I?ibtrl% b Im {)10
Sanpl es fpeovidimglaytsinsdanminbadhesipa et pdyytigr @coplingtoiang oae shuiplve cofpbigon
20copol ynmer solution with nmethanol. A sanple fromthe nethanol phase was
then inj B fghod embodiments or providing a device according to any one of the above device
25 embodiments or method of making a device embodiments; positioning the transdermal

adhesive composition on the skin of the mammal; and allowing the composition to remain

on the skin for a time sufficient to permit systemic delivery of the pharmaceutically active

compound and/or achieve the desired therapeutic result. The period of time for such

treatment can be between about 6 hours and about 14 days, typically between about 1 day

30 and about 7 days, and more typically between about 1 day and about 4 days.
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into the gas chromat ograph. The analysis for residual nononer and

initiator, as well as I100H and | QAc, in sanples of Copolyner A Copolyner

(sanpl e avoen12d13h procedures), and sanpl es after onePamaSeewn/0wsEsh

treatments is presented in Table 1. 25Table 1: Concentration of Residual
Mononers and Monomer Derived Inpurities Sanple ACM (1)Pm) 10A (1)Pnm) |10CH
| CAc (%gnf) Copol ymer A 222 779 2602 2016 Sanple after 1st wash

(1) Pm

treat nent 66 2

10

15

20

25

30

oBqwing examples are provided to more particularly illustrate various
embodiments of the present invention, but the particular materials and amounts thereof
recited in these examples, as well as other conditions and details are in no way intended to

be limit this invention.

EXAMPLES

Materials

Preparation of the Copolymers

The copolymers used in the examples that follow were prepared generally
according to the methods described below. The inherent viscosity values which are
reported below were measured by conventional means using a Cannon-Fenske #50
viscometer in a water bath controlled at 27 °C to measure the flow time of 10 millimeters

of the polymer solution (0.15 g of polymer per deciliter of ethyl acetate). The test

procedure and apparatus are described in detail in Textbook of Polymer Science, F.W.

Billmeyer, Wiley Interscience, Second Edition (1971), pages 84 and §5.

Copolymer A. Preparation of Isooctyl Acrylate/Acrylamide/Vinyl Acetate (75/5/20)
Copolymer

Isooctyl acrylate (IOA) ( 75 g), acrylamide (ACM) (5 g), vinyl acetate (VOAc) (20
2), ethyl acetate ( 136.5 g), and methanol (13.5 g) were added to a 1 quart vessel and the
vessel was purged with nitrogen (2 minutes, 1.5 liters per minute nitrogen flow). 2,2’-
azobis(2,4-dimethylvaleronitrile) (0.05 g) was added and the reaction was agitated at 42
°C for 6 hours. An additional portion of 2,2’-azobis(2,4-dimethylvaleronitrile) (0.05 g)
was added and the vessel was again purged with nitrogen (2 minutes, 1.5 liters per minute
nitrogen flow). The reaction was maintained at 42 °C for an additional 22 hours. The
temperature was raised to 57 °C and the reaction was maintained an additional 6 hours.
The resulting polymerization reaction product was diluted with ethyl acetate (30.6 g) and
methanol (5 g). The percent solids of the resultant copolymer solution was 31 weight %.

The measured inherent viscosity was 1.34 dL/g.
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590 Sanple after 2nd wash treatnent BDL 37 1496 143 Copol ymer B (Sanpl e BDL
BDL 205 BDL WD 2012/012417PCT/ US2011/ 044522 after 3rd wash treatnment)

It is notwo 2vteatizda@cause vinyl acetate is relatively volpariuseqriessenti al |y
no vinyl acetate was expected in the copol yner adhesive of the devices
descri bed herein subsequent to device preparation. For this reason,

analysis for vinyl acetate was not 5 conducted in this Exanple. However,

anal ysi s FerolyingiyB. Rieparafiqn erﬁqlr%@phMhe%kwcaﬁ%%ﬂgteﬁ%wam&/‘é@ﬂ Acetisnpl e 3
from devices made as in Exanple & gwg%) pgﬁ ;no detectable vinyl acetate
was present. Addi ti onal S0 mer A and Copol yner B were
prepared(&ﬁﬁﬁﬂdﬁﬂ@@ﬁ@nbﬁﬁepbpﬁ@ﬂﬂfﬁﬂﬁﬁ@“ﬁﬂﬁﬂ@pﬂ&&d to determ ne the
concentration of the free radical initiator

azobi s( 2, 4- di ety Uatidsidm & BN VEnARVRGOT | SﬂlVé%fcer@SﬁSP?}M@Fr (fopxagipde,

chr ograt ogn aRM1§ §3¢ adiBd BPL s HESGT 6#1%?0@9{%11 Qdﬂ@ﬁe“ﬁe@ﬁtm% nﬁgr@hgitm sehection
limt (MDL) for ABVN was 8 ppm Tab 2: Concentration of Initiator Sanple

ABVN copolymer. The liquid phase was decanted, and the precipitated polymer was redissolved
by the addition of solvent (for example, ethyl acetate). The washing process was repeated
up to two more times (for total washing steps up to three times). The resulting solution
was then concentrated by distillation. The effect of the washing steps was to remove

10 substantial amounts of low molecular weight material from the original solution, providing
a copolymer substantially free from impurities.
Detailed description of the copolymer washing process:

100 g of Copolymer A (75/5/20 IOA/ACM/VOAc, 31 weight % solids in 90/10

ethyl acetate/methanol, prepared as described above) was added to a clean vessel and

15 methanol (200 g) was added without agitation. The mixture was then vigorously shaken
using a mechanical shaker for 10 minutes to create a flocculate precipitate. The mixture
was maintained without agitation for 2 hours. The precipitate settled to the bottom of the
vessel as a gummy solid. The liquid was decanted from the vessel. An additional 50 g of
ethyl acetate was added to the solid and the vessel was agitated for one hour (sample after

20 first wash treatment). A second portion of methanol (200 g) was added without agitation.
The mixture was then vigorously shaken using a mechanical shaker for 10 minutes to
create a flocculate precipitate. The mixture was maintained without agitation for 2 hours.
The precipitate settled to the bottom of the vessel as a gummy solid. The liquid was
decanted from the vessel. An additional 50 g of ethyl acetate was added to the solid and

25 the vessel was agitated for one hour (sample after second wash treatment). A third portion
of methanol (200 g) was added without agitation. The mixture was then vigorously
shaken using a mechanical shaker for 10 minutes to create a flocculate precipitate. The
mixture was maintained without agitation for 2 hours. The precipitate settled to the
bottom of the vessel as a gummy solid. The hazy liquid was decanted from the vessel.

30 The resulting washed polymerization reaction product was dissolved in 50 mL of ethyl

acetate and distilled under vacuum at 120 °F (49 °C) to provide a copolymer solution at 32
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(1) Pm Copol ynmer A 332 Sanple after 1st wash treatnent NI Sanple after 2nd
wash treatnment NT Copolyner B (Sanple after 3rd wash treatnent) BDL 15NT =
Not Test eslOBRENIIRAT2 A transdermal drug delivery @TDD)S2aewi4se2 usi ng
Copol ynmer A was prepared as foll ows.

(S)- N Et hyl - N-net hyl -3-[ 1- (di net hyl am no) et hyl ] phenyl carbamate (1.8020 g)
20was added to a jar, followed by sol vated Copol yner A ((32.6859 g) 25

wei ght % vdightds splidsan 2y acatae/methanp HGopplymes Ba sampls [aftenthirgiwashir e) . The
SOl Ut on gk OfheARe ARt chyid WAL @5 g1 /B Xt ur e vas obtai ned. The
solution was coated using a knite set "to deliver a wet thickness of 25 m|
(0.025 inches or 0.635 mm onto Loparex 5 CL PET 4400x rel ease |iner

(avai |l abl e from Loparex Conpany, Cary, NC). The coated |liner was then
250ven dried (for 12.5 minutes at 13¥¥BP{ES5h C)) and | aninated onto a

Scot ghPak 9732 4020424 PARTFCT/AGIARAA422 hackingnd Kl Lable from 3
Conpany, St. Paul,” MN). The resulting "‘adhesi ve coating contai ned 18 wei ght
% of (' S) -Cépelymydr-BN-wash isehtn®{nls el rmptlyyddefioi res)dehybhgphenyhd dwrflizaradieal The
TDD devi Clreu ia)c,(\)? rbg g%g c friogllétro?ggap%§/ u(s:iinzrg %ln ?ﬁ’—%\ég (P gass L(':ElIoan%a ogarap aesqu?f;pe%l’wi z? r 10
split/splitless injection port and flame ionization detector (Hewlett Packard, Palo Alto,
CA). The analytical column used was a DB-1 J&W 125-1035 capillary column (Agilent
10 Technologies, Santa Clara, CA). The injection port was set to 250 °C and the flame
ionization detector was set to 300 °C. The oven temperature was set to 100 °C and the
temperature was increased at a rate of 20 °C/minute to a final oven temperature of 200 °C.
The compounds of interest were quantified by comparing peak integration values to a
tetradecane internal standard. The concentration of the following compounds was
15 determined in parts-per-million (ppm): acrylamide (ACM), isooctyl acrylate (I0A), 2,2’-
azobis(2,4-dimethylvaleronitrile) (ABVN), isooctyl alcohol (IOOH), and isooctyl acetate
(I0Ac). The mimimum detection limit (MDL) for ACM and ABVN was § ppm. The
BDL for IOA, IOOH and IOAc was 26 ppm. The designation BDL refers to Below
Detection Limit. Samples for analysis were prepared by precipitating a sample of the
20 copolymer solution with methanol. A sample from the methanol phase was then injected
into the gas chromatograph. The analysis for residual monomer and initiator, as well as

IOOH and I0Ac, in samples of Copolymer A, Copolymer B (sample after 3 wash

procedures), and samples after one and two wash treatments is presented in Table 1.

25 Table 1: Concentration of Residual Monomers and Monomer Derived Impurities
Sample ACM I0A I0O0OH I0Ac
P (ppm) | (ppm) (ppm) | (ppm)
Copolymer A 222 779 2602 2016
st
Sample after 1™ wash 66 258 2313 590
treatment
Sample after 2nd wash BDL 37 1496 143
treatment
Copolymer B (Sample BDL BDL 205 BDL

18



2 Cla . 5TDD devices prepared with Copol yner A were anal yzed for residual
nmononers and initiator by gas chromatography usi ng an HP-6890 gas

chr omat ogwaphi2agediipped with a split/splitless injecti onPpomS2anad4fseane

ioni zation detector (Hew ett Packard, Palo Alto, CA). The anal ytical columm
used was a Rtx-Volatiles (30 neters, 0.32 mmID, 1.5 mcron) capillary

col um (Reste(lL,_Be_l_Le.f_r;LnJ_e.,_Eé%__W;Ehe_l_n,un 0 C and
the 10fl ane i|o#iterahd viashiseame s set to 290 C. |The oven|tenperiature was

set to 60 C and the tenperature was increased at a rate of 10 Cmnute to a
final oven tenperatur f 280 C. The co unds of .interest were quantified
by compar | ng. SRR B EERoh “Uaf HECE B TBRVS Ky PIIE0F SER B AN o andar d
The concepthatyQexpbeitdm thobd DN ME LABREUA S WBd Al Beagdrdin

parts-per-mlli onx?ppn): acryl am de (ACM, isooctyl acrylate (1A), and
152, 2' - azobiegpent4o devres pryparaliar. drirtthis respor, ABMNYis farhanylianetaterwaderoect i on

ABN was DRSSt kS AP ARk s ke BT o8 BB SRl e

l'i ner wasprégi@yedn Bxampr IHbndRViceematédad REERapid Dehewd Bfaiol digecle
extracted using nethanol. A sanple fromthe nmethanol phase was then

i nj ect ed Vitxl@cetple WaPIeERomat o graph. A total of three TDD 20devi ces were

sanpl ed and the,r. r

ol os. RGO L B CoRI EREDA S ERp IR UL R g AT I e

vi nyl aceqiradedufe\4Dbeqy aliusgdso déteomine dgrapbontitagomgf te ftdP+aB&H) iigdstor 2,2°-
chromat ograph equi pped with a split/splitless injection port and f|ane

i onil%at i oRCbiststEimetlgirenitiioa kB ) tpgach capelymetalhe gaiehspmatoEPRy  col umm
used was ay Riefnch@Le AR MBLENSs uld 3Pnd MidifumldBecibf Tt (MBERRIAmy X col umm
(Restek, Bellefonte, PA). The injection port was set to 220 C and the fl ane
i oni zat i omasdiepeet or was set to 280 C. The oven tenperature was set to 40 C
and the tenperature was increased at a rate of 35 Cmnute to a final oven
tenperature of 280 C. The concentration of vinyl acetate was quantified by
conmparing peak integration vgbhies dRcaiiraesbPMitidfibt € i nternal standard. The
concentration of vinyl acetate (VOAc) 30was deternmined in parts-per-mllion
(ppm . The m m nmum det ectli on Iin& MDL) for VOEVMas| 42 ppm The
designation BDL refers tg Bel ow TBCtion Li m tippA) tgtal of WO

2012/ 012417PCT/ US2011/ 044522 t reel TDD, devi ces ée slanpl ed and the results
are presented as the averlage fF8MYRE fhree sarrgs s. |[The results are shown
in Table 3 Table 3: Concent raiiptnsgipf*MaRenefs and Tnitiator in TDD Devi ces
wi th Copol ymer A Descriptlion | Oj.(EPm ACM NT

Sample after 2nd wash
treatment
Copolymer B (Sample
after 3rd wash treatment)
15 NT = Not Tested

NT

BDL

Example 2
A transdermal drug delivery (TDD) device using Copolymer A was prepared as

follows. (S)-N-Ethyl-N-methyl-3-[1-(dimethylamino)ethyl]phenyl carbamate (1.8020 g)
20 was added to a jar, followed by solvated Copolymer A ((32.6859 g) 25 weight % solids in

a 25/75 Methanol/Ethyl Acetate solvent mixture). The solution was mixed on a shaker

until a uniform mixture was obtained. The solution was coated using a knife set to deliver

a wet thickness of 25 mil (0.025 inches or 0.635 mm) onto Loparex 5 CL PET 4400x

release liner (available from Loparex Company, Cary, NC). The coated liner was then

25 oven dried (for 12.5 minutes at 125 °F (52 °C)) and laminated onto a ScotchPak 9732
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(PPm VOAc (PPm) ABVN (PPm Exanple 2 (Copolymer A) 242 92 BDL 312 5
Exanple 3 The exact sanme procedure and anal ytical test nethods as
descri bedwDroxaealre 2 was used to prepare and anal yze PDDUSeaMil o522

cont ai ni ng sol vated Copol yner B, except 10t hat Copol yner B was used instead
of Copolynmer A The results are shown in Table 4. Table 4: Concentrations

of Mononers and Initiator in TDD Devices with Copol ynmer B Description | OA
( PPM) Ag\hae]ppgfawg@@e from 3M Company, St. Paul, MN). The resulting adhesive coating

contained 18 weight % of ($)-N-ethyl-N-methyl-3-[1-(dimethylamino)ethyl]phenyl
carbamate. The TDD devices were configured as circles with surface areas of 1, 5 or 10
cm®.
5 TDD devices prepared with Copolymer A were analyzed for residual monomers
and initiator by gas chromatography using an HP-6890 gas chromatograph equipped with
a split/splitless injection port and flame ionization detector (Hewlett Packard, Palo Alto,
CA). The analytical column used was a Rtx-Volatiles (30 meters, 0.32 mm ID, 1.5 micron)
capillary column (Restek, Bellefonte, PA). The injection port was set to 270 °C and the
10 flame ionization detector was set to 290 °C. The oven temperature was set to 60 °C and
the temperature was increased at a rate of 10 °C/minute to a final oven temperature of 280
°C. The compounds of interest were quantified by comparing peak integration values to
an ethyl laurate internal standard. The concentration of the following compounds was
determined in parts-per-million (ppm): acrylamide (ACM), isooctyl acrylate (I0A), and
15 2,2’-azobis(2,4-dimethylvaleronitrile) (ABVN). The mimimum detection limit (MDL) for
ACM was 12 ppm. The MDL for IOA was 11 ppm. The MDL for ABVN was 14 ppm.
The designation BDL refers to Below Detection Limit. The liner was removed from a
TDD device and the backing and coating were extracted using methanol. A sample from
the methanol phase was then injected into the gas chromatograph. A total of three TDD
20 devices were sampled and the results are presented as the average from the three samples.
TDD devices prepared with Copolymer A were analyzed for vinyl acetate (VOAc)
by gas chromatography using an HP-6890 gas chromatograph equipped with a
split/splitless injection port and flame ionization detector (Hewlett Packard, Palo Alto,
CA). The analytical column used was a Rtx-1701 (30 meters, 0.32 mm ID, 1.0 micron)
25 capillary column (Restek, Bellefonte, PA). The injection port was set to 220 °C and the
flame ionization detector was set to 280 °C. The oven temperature was set to 40 °C and
the temperature was increased at a rate of 35 °C/minute to a final oven temperature of 280
°C. The concentration of vinyl acetate was quantified by comparing peak integration
values to an acetonitrile internal standard. The concentration of vinyl acetate (VOACc)
30 was determined in parts-per-million (ppm). The mimimum detection limit (MDL) for

VOAc was 42 ppm. The designation BDL refers to Below Detection Limit. A total of
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(PPm ABVN (PPm) Exanple 3 (Copolyner B) BDL BDL BDL BDL Exanple 4 15The
TDD devi ces described in Exanples 2 and 3 were seal ed i n pouches

( BAREXTnaibuemizmaedipaper | am nates) and stored under con®CTiusesl1oi456D

C/ anbi ent hum dity. The TDD devi ces were tested for percent total
inpurities within 1 week after preparation and at preset storage tines (1
nonth and 2 nonths after preparation) using the follow ng test nethod.
20The | i ribieevidD devierretere synplad Tmbthgagiudte aterpictened pothereigrage figasths| aced in
a 40 nL vjal. b [ I; re extracted using 20 nL of

met hanol tg%k\ﬁaenpﬁs'TﬁZ%sr%%gFggmﬁg@]éﬁlgggﬂgl}ggver night. An aliquot fromthe
sanpl e was anal yzed for percent total inpurities by high performance liquid
chromat ography_ using an. Agil.ent 1100 |iquid ch ogr aph._equi pped with an
ul travi ogpfa%lr{iirpéw nt(%ﬂngskwpommﬁm égmgor%%iﬁ%\%w?mﬂt&@gcﬁ?fm%w

anal ytical cBpysRtiogsed was anlO®ridgel C18CM5 x| 4. 6VRHF 3.5 ncBNaYtigl e
size HPLC colum (Waters Cor ki on, | M [Fron)d, MA) . (PAmAl vyt @S wepesepar at ed
usi ng rever sédappieed g adi en&%l uti on chrgmat ograp@s A linear 1gzradi ent
from 10- DOYCapgat@ei Ani | € over minutes Was used ab ok flow rate of 1
mL/ mn. The conmpounds of WD 2012/ 012417PCI/ US20117 044522 i nterest were
quantified by conparing peak integration values to an (S)-N-ethyl-Nnethyl-
341- (di met hyl ami no) et hyl | phenyl car bxeeple I ef erence standard and the sum of
t hese conpounds are presented in Table 5 as percent total inpurities. At

each tinme poi rMfheaxh@tsame piodebiie and Bhhlgigaal essmatbes sadptistdandxhmeler2sul t s

are presented as the average fromthe 5three sanples.
was used to prepare and analyze TDD devices containing solvated Copolymer B, except

10 that Copolymer B was used instead of Copolymer A. The results are shown in Table 4.

Table 4: Concentrations of Monomers and Initiator in TDD Devices with Copolymer B

Description I0A ACM VOAc ABVN
(ppm) (ppm) (ppm) (ppm)
(Cfs(ff;g:f]g ) BDL BDL BDL BDL

Example 4

15 The TDD devices described in Examples 2 and 3 were sealed in pouches
(BAREX ™/aluminum/paper laminates) and stored under conditions of 60 °C/ambient
humidity. The TDD devices were tested for percent total impurities within 1 week after
preparation and at preset storage times (1 month and 2 months after preparation) using the
following test method.

20 The liner was removed from a TDD device and the TDD device was placed in a 40
mL vial. The backing and coating were extracted using 20 mL of methanol solvent. The
sample was shaken overnight. An aliquot from the sample was analyzed for percent total
impurities by high performance liquid chromatography using an Agilent 1100 liquid
chromatograph equipped with an ultraviolet detector (Agilent Technologies, Santa Clara,

25 CA). The analytical column used was an XBridge C18, 75 x 4.6 mm, 3.5 mcm particle
size HPLC column (Waters Corporation, Milford, MA). Analytes were separated using
reversed-phased gradient elution chromatography. A linear gradient from 10-90%

acetonitrile over 30 minutes was used at a flow rate of 1 mL/min. The compounds of
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Tabl e 5: TDD Devices from Exanples 2 and 3 Stored at 60 C and Anbi ent

Hum dity Description Percent Total Inpurities Initial 1 nonth 2 nonths TDD
devi ces pweparad2#mirt h Copol ymer A 0.26 1.45 2.12 TDD devctas2@naepseed with
Copolynmer B 0.14 0.75 0.95 10 Exanple 5 A TDD device spiked with
ABVN initiator was prepared as foll ows.

(S)-NEt hyl N-net hyl- 3- % (di met hyl am no) et hyl ] phenyl carbamate (1.7963

was addedn"{e@s’a}’vaﬁe quanfitégd R gENRNNG Pekainisgratinolalues fo @ QSOéVze@ghé’ g5thyls

el S s O e G (S e n o A
and the sehipounds aapreseitatindiubée $hapeecentmtallimputitied. okineaoh Kinerppimasotal
obt ai ned. The resulting sol utlon was coated using a knife set %rgn&llver a

wet t hi ciidage EEP%?ﬁwfswr@%nﬁ fid prkthg resgltp ais Wﬂ@ﬁ%ﬁ?&ﬁﬁ%& e PET
4400x relgR8 amples.

Table 5: TDD Devices from Examples 2 and 3 Stored at 60 °C and Ambient Humidity

Description Percent Total Impurities
Initial 1 month 2 months
TDD devices prepared 0.26 1.45 2.12
with Copolymer A
TDD devices prepared 0.14 0.75 0.95
with Copolymer B
10
Example 5

A TDD device spiked with ABVN initiator was prepared as follows. (5)-N-Ethyl-
N-methyl-3-[1-(dimethylamino)ethyl]phenyl carbamate (1.7963 g) was added to a jar,

15 followed by solvated Copolymer B ((32.5988 g) 25 weight % solids in a 25/75
Methanol/Ethyl Acetate solvent mixture). 2,2’-Azobis(2,4-dimethylvaleronitrile) (ABVN)
(0.0015 g) was added last, and the solution was mixed on a shaker until a uniform mixture
was obtained. The resulting solution was coated using a knife set to deliver a wet
thickness of 25mil (0.025 inches or 0.635 mm) onto Loparex 5 CL PET 4400x release

20 liner (available from Loparex Company). The coated liner was then oven dried (for 12.5
minutes at 125 °F) and laminated onto a ScotchPak 9732 backing (available from 3M
Company, St. Paul, MN). The resulting coating contained 18 weight % of (§)-N-ethyl-N-
methyl-3-[1-(dimethylamino)ethyl]phenyl carbamate. The TDD devices were configured
as circles with a surface area of 1, 5 or 10 cm?.

25 Analysis for ABVN in the adhesive coating was conducted as in Example 2. The

result are shown in Table 6.

Table 6: Concentration of ABVN Initiator in TDD Devices from Example 5

Description

ABVN (ppm)

Example 5

230
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20l iner (avail able from Loparex Conpany). The coated |iner was then oven
dried (for 12.5 mnutes at 125 F) and | am nated onto a Scot chPak 9732
backi ng (woanizabba7from 3M Conpany, St. Paul, MN). The PesaISom@44sont i ng
cont ai ned 18 wei ght % of

(S)-N-ethyl-Nrethyl-341-(di net hyl am no) et hyl | phenyl carbamate. The TDD
devices were configured as circles with a surface area of 1, 5 or 10 cnR.
25Anal ysis for ABVN in the adhesive coating was conducted as in Exanple 2.
The result are shown in Table 6. Ta@xgmgie ncentration of ABVN Initiator
in TDD Devices from Exanpl e 5 Descripti OnABVN (ppnm) Exanple 5230 Exanple 6
The TDD devi ces described in Exanple 5 were seal ed i n pouches

5( BAREXTNn al unfieuripapeiced @vtiieddeas Exam@less aeRcentbd el psiehel tions of 60

C/ anbi ent _hum e TDD devices were tested for percent total

i mputiti éﬁmﬁﬂﬂﬁalmwpweréamlﬁatéf)aanétsr%w Bl goncionsaE $8t éﬂtﬁ&i%uje times
1 th @ Th
esults ARBdfy TPAE BPAIGRes REARLES KiplrGi (R EROAER, Wi Mefatty (10, o

at 60 C qmeba@majnemti aFanprdsdt ytoRegaingst(il Gll[Dn'ﬂDhlﬁiZH@mdﬂl’a'fteﬂ prppztr_athmeas_ Initial
1 nonth 2 prf)‘PTDD devi c;ﬁlfpre ared with %&%I%rrer B and spi ked with ABVN

initiator e@ X@-)l’)lp regyilts are shown in
10 Table 7: TDD Devices from Example 5 stored at 60 °C and Ambient Humidity
Description Total Percent Impurities
Initial 1 month 2 months

TDD device prepared with
Copolymer B and spiked with 0.27 1.20 1.67
ABVN initiator (Example 5)

The complete disclosures of the patents, patent documents, and publications cited
herein are incorporated by reference in their entirety as if each were individually
15 incorporated. Various modifications and alterations to this invention will become
apparent to those skilled in the art without departing from the scope and spirit of this
invention. It should be understood that this invention is not intended to be unduly limited
by the illustrative embodiments and examples set forth herein and that such examples and
embodiments are presented by way of example only with the scope of the invention

20 intended to be limited only by the claims set forth herein as follows.
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1.67 The conplete disclosures of the patents, patent docunents, and
publications cited herein are incorporated by reference in their entirety
as if eacwWowerai2fidi vi dual |y 15i ncor porat ed. Vari ous no@cTiusatiitoms2and
alterations to this invention will becone apparent to those skilled in the
art without departing fromthe scope and spirit of this invention. It
shoul d be understood that this invention is not intended to be unduly
linmted bYHARIS CLASMER ISje enbodi ments and exanpl es set forth herein and
t hat such exanpl es and enbodi nents are presented by way of exanple only
with the scope of the invention 20intended to be limted only by the clains
set forth.her el masslefrodlladissive dHfpDsitidon ChAlphERg] S: 1. A transder nal
adhesi ve conpositjon conprising: . .an adhesive conprising a
washed pol ymerin24PFAYF $URRItSIsT WRoWd eplygrerizptiqnegactiongyosist AL st BT y

unsat ur ate\%ﬂdm RatuBRd monomer@lani€ast one pharmaceutically active
conpound ich 1S susceptible to oxidative degradation; wherei n

the at | east tamraetdnglpbpincakhtycaliysativer @ngeuntd mdndyr is suiceptprleserxidativet he
adhesive(%sﬁﬁngeacted nmononers, are present at a level of |less than 200 ppm
of total “fELfifé¥tt ed nononer, based upon the total weight of the adhesive;

and wherghdieia e i@t fiddthAbnically iRb@Fated MoR6BSRNY ptledthe tRdhesi ve,
is present at a level of |ess than 20 ‘ppm based upon the total weight of

t he adhesgidhesiveas ynreactpdgaenomlrs, atthrissané atcolepd it lese than PP Ppsi efgotal San
adhggi ve u%?erzrle{eidSigI%n?erW%gethd ogl%éf IR0 ZR0H QP A SRRLLON Ryoduct of at | east
f?y a e nonormer s3 anct]ll ’

two et hylenic a unsatura
(S) - N-et hyl - N-vmdréiy lan 3 filed rddidaleditiptba i pregeat ythd piteRivk, i€ prdladvralk @ 16kl af
pharmaceutically acceptable salt thereof; ) wherein the at | east two
ethylenidﬁmQWQéEEWHﬂ%¥%Hmﬁﬁﬁbﬁﬁﬁﬁﬁwﬂﬂﬁ6¢QﬁéﬁW6$W1the 20adhesi ve as
unreacted nononers, are present at a |level of |ess than 200 ppm of total
unreact ed nononer, based upon the total weight of the adhesive.

2. A transdermal adhesive composition comprising:

15 an adhesive comprising a washed polymerization reaction product of at least two
ethylenically unsaturated monomers; and
(8)-N-ethyl-N-methyl-3-[1-(dimethylamino)ethyl]phenyl carbamate or a
pharmaceutically acceptable salt thereof;
wherein the at least two ethylenically unsaturated monomers, if present in the
20 adhesive as unreacted monomers, are present at a level of less than 200 ppm of total

unreacted monomer, based upon the total weight of the adhesive.

3. The composition of claim 2, wherein any free radical initiator, if present in the
adhesive, is present at a level of less than 20 ppm, based upon the total weight of the

25 adhesive.

4, The composition of any one of claims 1, 2, and 3, wherein the at least two
ethylenically unsaturated monomers, if present in the adhesive, are present at a level of
less than 100 ppm of total unreacted monomer.

30
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3. The conposition of claim2, wherein any free radical initiator, if
present in the adhesive, is present at a |level of |less than 20 ppm based
upon t he wotai2/oaeilight of the 25adhesive. 4. The conposipCirars2af/oasg2 one of
claims 1, 2, and 3, wherein the at |least two ethylenically unsaturated
nononers, if present in the adhesive, are present at a |evel of |ess than
100 ppm of total unreacted nononer. 30 WO 2012/012417PCT/ US2011/ 044522

5. The conposi tThsrFoBtosiipn ghanyoenecdfglaigs 1 thiouglydhwhereipibe af laast B0 at | east

two et hyl eni C i i

unsat ur st GRGK BERGLHLGH AR PORER R EACAD LI SBL Yetccied

met hacr ylfeyrh thevdrayp coiztng of adrbionh imetinctNeylevihyl, 56d & benbioapastiheteofi of any
one of clainms 1 through 5, wherein the adhesive conprises the

copol yneri zation product of at |east one first nononer selected fromthe
group congi stifig c%lpkvg’itigpr 3f &h¥le (?fcéﬂa)fllll@tIQhﬂmgl? HBf Rereftthd Qatedide @b¥lises

nmet hacryl ate nononers, and conbi nations thereof; and at | east one second
nmononer she egroddndrizativn hedgetoipt Bostins thirsignafonge sglkced tem the group

N, N- di et hyl acryl am de, hacryl am de, vinyl,acetate, vinyl alcohol, N
Yout nyt - 3055 Crlsrte: BSh T Btiers b G SSRGS mBpoiRaS. ana
et hacr yl @hdindtisds BERLOAYY at it Ak ecodil YiksHotler 30 EREEm tRe BloNP %Y R Mils
acryl ate, 2-ethoxyethoxyethyl acrylate, tetrahydrofurfuryl acrylate,

acryl i c adiagrylaveidpaNrilicthybaerdamiser mothagiglamide. iyl aestgieatiayl acohohMNsoxyet hyl

acryl ate,_. omi ipns, fhereof . 7~The,_composition of c¢laim erein
thethe T REM IR TERORURE el el TSR AR b S fng o

i sooctyl aeyiyteadlfeerd-atpk ¥t @t W laatydate, Qy&the@hRMbk y@Bylydcatl ge,

2-met hyl butyl acrylate, butyl acrylate, and conbi nations thereof. 8. The
conposi t i ihyErfpyuyhecphtes ey e aaids e aghlicacidisrislifon Hiethwsed g e2-

conpri se O i I On: of isooctyl acrylate, acryl am de,
and vi nylscag%ge(pgt%lgacp@%%%C(%:)g{ryﬁlgisﬁlo?lggl%%' any one of clainms 1 and 3 through
8 except as dependent on claim 2, wherein the pharmaceutically active
compound j ncl udes at | east one group se|lected fromthe group consisting of
tertiary ‘am néﬂ‘eﬁm&&woéﬁlﬁ%g’ YXE%E&W %atrl%ﬁtaa%ﬂ}stwegwasr%?%tearoup, and
combi nat iRg td§bEPEonsishife of RE0GAMRARLET 2BHGTheRMYacANSte Aycilnak latS

t hrough 8 excee:? glg %nesgen%ignt %nﬂcl gﬁlﬁm 2, agd 69?l av?h%grg’l At he fMacryiare

phar mac e -imetilylbptyd et iwase, oyl @anythte,sind ebmbinedodsthencohe group consi sting of :
rivastigmne ((S)-Nethyl-Nnethyl-3-[1-(di nmethyl am no) et hyl ] phenyl

30car bamat e), buprenorphine, etidocaine, ropivacaine, clonidine, |idocaine,
| etrozol e, fentrRbmpokiidARARM HEhe FROIME PRHhREAgh PI WRMEMALARETEBIBRbMABrises
sal butanol, |isuride, dihydroergotam ne, pergolide, terguride,

pr o2@r gurtheleo-pplysisriastiingirodyatiopisapstyleacrylate, acrylamide, and vinyl acetate.

0. The composition of any one of claims 1 and 3 through 8 except as dependent on
claim 2, wherein the pharmaceutically active compound includes at least one group
selected from the group consisting of tertiary amino, secondary amino, benzylic hydrogen-

25 containing group, and combinations thereof.

10. The composition of any one of claims 1, 3 through 8 except as dependent on claim
2, and 9, wherein the pharmaceutically active compound is selected from the group
consisting of: rivastigmine ((5)-N-ethyl-N-methyl-3-[1-(dimethylamino)ethyl]phenyl

30 carbamate), buprenorphine, etidocaine, ropivacaine, clonidine, lidocaine, letrozole,
fentanyl, indapamide, apomorphine, propylnorapomorphine, salbutamol, lisuride,

dihydroergotamine, pergolide, terguride, proterguride, propranolol, imipramine,
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guanet hi di ne, cyproheptadi ne and a pharmaceutically acceptable salt of any
one of the precedi ng conpounds. 11. The conposition of claim 10, wherein

t he phar msioeatadiry active conpound is PCT/US2011/044522
5(S)-N-et hyl - N-net hyl - 341- (di net hyl am no) et hyl | phenyl carbamate or a
pharmaceutically acceptable salt thereof. 12. The conposition of any one
of clainms 1 through 11, wherein the conposition is essentially free of any
added ant§ugRrsthidie, cypyoheptading andabaenaasitiepliyqeerntablepajt of iy 08 €6Wsri si ng:  a

transderHF&EQEQQ%hﬁgu&ﬁnposition conpri si ng: an adhesi ve conprising a
washed polynerization reaction product of at least two ethylenically

unsat urated nononers; and 15at | east one pharmaceutically active conpound
which is susceptible to oxidativs degradation; wherein the at |east two

et hyl eni cdi | y UK<oMPesitian ohtlatie P svherein SheriarmaceiiticHly agdine SPPROYY finr eact ed
nONOYTEr s ’(Sf’lfveetﬂyrlgﬁ-‘i{btthﬁ-t&ﬁ-ddﬁ%&hﬂg&hﬂcﬁ;f@tﬁﬂ] B%ﬂﬁ?&%m 8f a pRYAacHcERet ed

nononer, based upon thHe total we he adhesive; and 20a backi ng sheet
coat ed wiackeptdide salathetef. mal adhesi ve conposition, wherein the transder nal
adhesi ve conposition coating covers at |east a portion of a mgjor surface
of the backing sheet. 14. The device of claim 13, wherein the at |east two

et hyl eni cal | y TtHRshipositiel o aPARIGc$aimk fl tRfc@SeM, Wikréii @hAetMgSIsUBn 1T €
present at a |evel of less than 100 ppm of total unreacted nonomer. 15.
The devi cesaptially Eperfi@ymdded antiaxidant.wherein any free radical initiator, if
presgnt in the adhesive, is present at a level of |ess than 20 ppm based
upon ' the total weight of the 30adhesive.

13. A transdermal drug delivery device comprising:
a transdermal adhesive composition comprising:
an adhesive comprising a washed polymerization reaction product of at
least two ethylenically unsaturated monomers; and
15 at least one pharmaceutically active compound which is susceptible to
oxidative degradation;
wherein the at least two ethylenically unsaturated monomers, if present in
the adhesive as unreacted monomers, are present at a level of less than 200 ppm of
total unreacted monomer, based upon the total weight of the adhesive; and
20 a backing sheet coated with the transdermal adhesive composition, wherein the
transdermal adhesive composition coating covers at least a portion of a major surface of

the backing sheet.

14. The device of claim 13, wherein the at least two ethylenically unsaturated
25 monomers, if present in the adhesive, are present at a level of less than 100 ppm of total

unreacted monomer.
15. The device of claim 13 or claim 14, wherein any free radical initiator, if present in

the adhesive, is present at a level of less than 20 ppm, based upon the total weight of the
30 adhesive.
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WD 2012/ 012417PCT/ US2011/ 044522 16. The device of any one of clains 13, 14,
and 15, wherein the at |east two ethylenically unsaturated nononers

conpri se W 2etdybani cal | y unsaturated group sel ect ed fr @crTiuseoigoeLsp2
consisting of acryloyl, nethacryloyl, vinyl, and a conbi nation thereof.

517. The device of any one of clains 13 through 16, wherein the adhesive
conpri ses the copol ynerization product of at |east one first nononer

sel ect ed ¥or omthsedegics @p aopirg %ftqlﬁglscié 1 apd 25 avkgrpindes 3l leasetWonomers, C4 to
Cl2 al kylg i st one
CL2 2 1 LR 6 TR S ST AR A0 IREERYo ARG e

N, N- di et rfydradreygralmp censisieg hﬁm’ryllo&lmniﬂiacwmyﬂl viaglehad ecombmyﬂlolaﬂhembﬁl N-

10vi nyl - 2-pyrrolidone, 2-hydroxyethyl acrylate, 2-hydroxyethyl

met hacryl ate, hydroxpropyl acrylate, glyceryl acrylate, 2-ethoxyethyl

acryl at e, 72- etfRYelRAX YR} byd ofac%lwsal@%roh%& ﬁ@%‘&fl Yt éHhﬂlV@@(ﬁMﬂ)ﬁ&%@ the
acrylic acid, methacrylic acid, pyrrolidonylethyl acrylate, 2- car boxyet hyl
acryl at e coanldrrmumnqmairom of itdeasobne i1 Bomhedeldctd fofm dlemrnuadqnswheg ein

t he at rst nmononer m t.he grou con |st|ng of

| Sooctyl by hatlss! ST RRERR Sy Con o PR TS A0

met hyl butdsimbasdtivh@th@reoP Uit lat %gt)dn@tsé’oonéfih%rféﬁfép'sél@étéd)fﬁmttﬂ@gl%ﬂf) ConsltﬁmgThe
devi ce of any one of clains 13 through 18, wherein the adhesive conprises

t he 20co- qf@mgy&ﬁémdz,d‘ﬂ Nogieybgrdamis, mg@@wmlé@mﬁ@@etatacvlyyla&ﬁ@el Nand vi nyl
acet at e. 1devi 0 n ein, the
phatrléjlraceu mﬁazl L X/r? 'V Czeh Jro’(()yljdnhcﬁ gré/ aﬁ%gs}%’dtm’? Emgﬁleggl%%gl yggqxgcotp é/d from
the groupcegns) gwdﬂg a@fyliterl EtRbYyeatiN] ﬁ@nylﬁ@@pétﬂ@ﬁbéﬂfbﬁfyétﬁyl abﬁﬂitb!,l ic

hydr ogen- contalnlng rou and_conbi nati ons thereof. 25 . The devi ce of

any one dftr¥ydrafgrtary @W@ﬁ—'g Acrabic a%elﬁ@thﬁprvma%a}ym@émﬂ@m apryleiei dre
d t f t
(SN e B R SR P OBl AR BRRE2 | TP) Phenyl " car bamat o).

bupr enor phi ne, tldocalne roplvacalne clonidine, lidocaine, |etrozole,
fent anyl, |nda ponDr 30 pyl nor onDr hi ne, sal

i sttide,18i hy g]@wstogﬁ%aﬁg ﬂasm Bgat tpast geg i fi tpfé{noa @Fwaﬁlﬁ?taggomn%e

pr opr anol g?l)u édﬂsﬂﬁﬁ‘@bf‘ﬁooc@ﬁ%@%ﬂﬁbdl Qtﬁylh%yﬁragﬂﬁ?éﬂ% ﬂcgrkl&ﬁe)?ﬂ‘ic late, 2-

pharmacedtically acceptable sdlt of ahy onhe of precedi ng conpounds. WO
2012/ 012 40GtRPAPhiyE20 ¢ bt by acrgiateT hied devbiogias tidredfm 21 wherein the

phar maceutically active conpound is (S)-N

et hyl - N-net hy1- 341- (di met hyl am no) et hyl | phenyl carbamate or a

phar maceutd, calThe RGE8RE aky SnsSa dlaifld QBQﬁ&fou%ﬁ 18, 2pherdii hcdRMi 6 e BSmpries e of
clains 13 through 22, wherein the conposition is essentially free of any
addeel antqocpglmmzatlon product of isooctyl acrylate, acrylamide, and vinyl acetate.

20. The device of any one of claims 13 through 19, wherein the pharmaceutically
active compound includes at least one group selected from the group consisting of tertiary

amino, secondary amino, benzylic hydrogen-containing group, and combinations thereof.

25
21. The device of any one of claims 13 through 20, wherein the pharmaceutically
active compound is selected from the group consisting of: rivastigmine ((5)-N-ethyl-/N-
methyl-3-[1-(dimethylamino)ethyl]phenyl carbamate), buprenorphine, etidocaine,
ropivacaine, clonidine, lidocaine, letrozole, fentanyl, indapamide, apomorphine,

30 propylnorapomorphine, salbutamol, lisuride, dihydroergotamine, pergolide, terguride,

proterguride, propranolol, imipramine, guanethidine, cyproheptadine and a

pharmaceutically acceptable salt of any one of the preceding compounds.
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24. A nethod of nmaking a stable transdermal adhesive conposition
conprising: 10providing a polynerization reaction product of at |east two
et hyl eni cabI2zg1zumearur at ed nononers; and wherei n the pol peEriS2@tioes522 eact i on
product is dissolved and/or dispersed in a first |iquid; separating
at least a portion of the polynerization reaction product fromthe first
liquid to provide a first washed pol ynerization reaction product;

15di ssol ving or dispersing the first washed pol yneri zation reaction product
in a secopd |ig d%%/ic%%?@faﬁﬁgﬁ]gv}%*ehll ﬂl%iﬁlaﬁn&%{lﬁ%ﬁ’]&agﬁvé &)Efnogdu'hatis Qﬁ%\hed
pol ynmeri zation reaction product tfromthe secon iquid to provi a second
washed padtyyieV-inedtyil-GH 1 F(@andthdampropetigl] phenhleraehamatdrer @phdr@astutitalby

et hyl eni cal | y unsat rath nmononers, if present in the 20second washed
polyneriiﬁ?ﬂ%ﬂﬂ?ﬁﬁgﬁpﬁﬁ'product, are present at a level of less than 200
ppm of total unreacted nononer, based upon the total weight of the second
washed pol yneri zation reaction product; and conbi ni ng the second
washed pd3ynerTheateivisn of emconeoot ghaiod Udtthiaugin 22 twheses theorrengmisdiomaceut i cal | y
active conpo ich is susceptible to oxidative degradation to forma
25st abl e %?egﬁg]g%g]ﬁ%l?p%{ﬁﬁé@?@%n@&h%&%i tion. 25. The method of claim 24,
further conprising: di ssol ving or dispersing the second washed

pol ynmeri zation reaction product in a third |iquid; 30separating at |east a
portion oX theA swethwddiwaakiesa gpably tiensdeaniloghesecednepesprondaaprifingm t he third
liquid to provide.a third S | ri.zati reaction, product; and WO
2013) 01241 7PCHr RIS T A0S RO TBUAR ol b TRFD s uBiafY

pol yner i zakit@rtddaacidnits;Rinatiieteih et @agnaizatibe réegangrosaghedisipdledrer i zat i on
reaction product with the at | east one pharmaceutically active conpound

whi ch i s ®d&Edppeisedinofinklighti ve degradation to formthe stable
transdermal a I Ik %, : i lealm 25,
wherein the sg%§3g¥§ﬁgﬁggﬁéggéﬁﬁfﬁ§F & e, |sﬂggF%%%@J@ﬁ?ﬁﬁé“gégﬁﬁgha wash
l'i qui d t diquitktodireeidé  €idst palsyedepdl gratiiainion eectiooprodoagduct , al | ow ng

pol ymeri zation reaction product to precipitate, and separating the

pr oi pitate frOHPEHRE P4 YeRcring %‘e6?%}\)7"&@6‘5@%1%8“6&09MBQ’&PW&H%H@&Mi on
product. @Zndlipfidret hod of any one of clainms 24, 25, and 26, further
conprising polyherizing the at | east two ethylenically unsaturated nononers
di ssol ved i n tseparhiingsat I¢astjupaortiovo op thevirgtewashed pollyynesritratieamion gagtucon

product c¥r§n§ %evs%gon%qgc{u? todli)rgei%g %esgcoing v;[/argﬁecI Ii)gl%tnerliéa%%in Crléaction product;
wherein the at least two ethylenically unsaturated monomers, if present in the
20 second washed polymerization reaction product, are present at a level of less than 200 ppm
of total unreacted monomer, based upon the total weight of the second washed
polymerization reaction product; and
combining the second washed polymerization reaction product with at least one
pharmaceutically active compound which is susceptible to oxidative degradation to form a

25 stable transdermal adhesive composition.

25. The method of claim 24, further comprising:
dissolving or dispersing the second washed polymerization reaction product in a
third liquid;
30 separating at least a portion of the second washed polymerization reaction product

from the third liquid to provide a third washed polymerization reaction product; and
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1528. The net hod of any one of clains 24 through 27, wherein the at |east
two ethylenically unsaturated nononers, if present in the washed

pol yrer i 280i20re/0eact i on product conbined with the at | eReT/use@ 1/044522
pharmaceutically active conmpound, are present at a |level of |ess than 100
ppm total unreacted nononer, based upon the total weight of the washed

pol ynmeri zation product. 20 29. The nethod of any one of clains 24 through

28, wherei n arfpnyinbg thedhiecd waphedinohragrizatipn pragderhprofyet ipsicagepf fregpecond

pol yner i [ : L ' d j.cally
active cé%%g§£%@§?§H%%g§g%%%§§gg%hgggﬁﬂgF%ﬁgggqﬁﬁiﬁggﬁﬁggﬁgﬁggggﬁgupon t he
total weightpoaid tvhzhviasdseebtipdd yprmidaziat dogradamattd dnnpthedtable. tradSderd@ The

met hod of Fny one of clainms 24 through 29, wherein the at |east two

et hyl eni GAPFYVEFREBRASINed nononmer conprises an et hyl eni cal |y unsat ur at ed
group selected fromthe group consisting of acryloyl, nethacryloyl, vinyl,
and a conbi nation thereof. 3031. The net hod of any one of clains 24 through
30, wher gitn t Hheadétbed vieclaionPt pisdsint Be vdepoh yireesepzatingnn pachdogancefisat | east

one first nono sel.ected fromthe gr.ou onsisting C4 to Cl12 al kyl

Seryl at o ARG By SIRE o Serh TP hedlimabic PabaTorshBmrat fonioedy

2012/ 01241ERGH YA/ AARZRI6R PRIGIAND PRRFINRS 88 iepafiingind Sraspiage second
mononer sel ected fromthe group consisting of acrylam de,

N, N- di et Hydradreliqud, de pravederaashgd pelyaerizationyracsioapsadect. vi nyl  al cohol ,

Nvi ny1-2-pyrrolidone, 2-hydroxyethyl acrylate, 2-hydroxyethyl nethacrylate,
hydr oxpropyl acrylate, glyceryl acrylate, 2-ethoxyethyl acrylate,

2- et hoxy et7hox yRiehiéthed 6ydmtde oBrRimaby dsohnd 24) ridtheaeombatig palsierizihgaci d,
met hacrylic acid, pyrrolidonylethyl acrylate, 2- carboxyethyl acrylate, and
conbi nat i1Bhat leare PeeethylenicaBy unyiraed mogowersdisohied in therertdidid teerayide east
one first - L i -0f 1:1.saoct yl

acr vl at o MEP TR B P AL R iR R ASLE ! RI R HLERETL it v
acrylate, butyl acrylate, and conbinations thereof. 33. The nethod of any

one of clains 24 thro 32, erein e adhesive polynmer conprises the
co- pol ymer zatﬁ@ﬁnﬁﬁaﬂgfg%nmne}'ggsfﬁwwﬁ QE?\}&%%W&@PW&&? lreSRa vi nyl
acetate. eﬁ?ylerﬁéallym‘é‘atﬁﬁftéaqﬁoﬁmé}ﬁ‘,}if &%@en@ﬁn &E%ﬂﬁe@ﬁol&ﬁé&%@n%&eﬂ’&@r ein the
pharmaceutical | y“active conmpound i ncludes at |east” one group selected from
t he groupredussianbingd pfithttey atileasy omnphionacetorfarcyivandmpqundemzpirgsent at a

hydr ogen-.cont aj ni u and conbi pations thereof. 2035 The od of any
one of - cisyaer isa: (i 300 P, BLuERET Bhb R bian afer BTG SEE(E Bompound

i s sel ectywgdnhéd poyinBRzAlAWRodRASI Sting of : rivastigmne ((S)-Nethyl-N

met hyl- 3-[ 1- (di et hyl ami no) et hyl | phenyl carbamate), buprenor phi ne,
gti@@ca!ne, ropi vacai ne, clonidine, lidocaine, letrozole, fentanyl,

| ndapami dg, apgiIoLBR) NEe o RY %@%'tf @%ﬁr%??ﬁ'ﬁ{rgh%!% whalHL Anple rahicﬁf%itﬂa?qr,

di hydr oergot am ne, perg&fldé, erguride, proterguride, propranolol;

i m pram nepregendnethbiviish&l palypeoheiph pebduet cumtbifedoWah FRCe WdakCalel y accept abl e

salt of any one of the‘preceding‘conpounds.
pharmaceutically active compound, is present at a level of less than 20 ppm, based upon

the total weight of the washed polymerization reaction product.

25
30. The method of any one of claims 24 through 29, wherein the at least two
ethylenically unsaturated monomer comprises an ethylenically unsaturated group selected
from the group consisting of acryloyl, methacryloyl, vinyl, and a combination thereof.

30 31. The method of any one of claims 24 through 30, wherein the adhesive comprises

the copolymerization product of at least one first monomer selected from the group

consisting Cy4 to Cj, alkyl acrylate monomers, C4 to Cy alkyl methacrylate monomers, and
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36. The met hod of claim35, wherein the pharmaceutically active conpound is
et hyl - N-net hyl- 341- (di met hyl am no) et hyl | phenyl carbamate or

(S)-N-

phar macewpDcaldo280accept abl e salt thereof. WO PCT/US2011/044522
2012/ 012417PCT/ US2011/ 044522 37. The nethod of any one of clainms 24

t hrough 36, wherein an anti oxi dant

di . . 6l ai : . el .
covpont 1 R ARORE P Bl R kDA SHE RLEE ) SRt TR

coat i ng ailpdekpyrgolgloaet2-ydrbx felieyl heghsd erhivalro-gdthgs imethacoipadiytiiaapropyher ei n

is not added to the stable transdernal
adhesi ve conposition. 38. A nethod of making a stable transdermal drug
del i very Q8piRasiopyhsrao;ang at bastone 4egegd ananogiss sdedied framibe RXpEP €OR§IBEIL i on

a

t he transder nal adhesi%ggconp sitio cog%;gg covers at |east a portion of a
yEde,

maj or surdcRtEe o3 yerYlRer

B Eigosydnl acr A tHt B X¥sthYATXI&Fi ng a

phar race i aaklofu i Y&y RATBAYNa AedRIVRL (GO RIDAILNS RS, 2

providing a

according to any one of clainms 24 through 37, or providing a device

according to any one of clainms 13 through 23,

accordi ngot o chpi fRB& oSt 3 DRIHegih B dt 1RARSEHRITITR mashes iy &16&WPRSht | on on
the skin of the mamrmal; and allowi ng the conposition to renmain on the skin

adhesi ve conposition nmade

or providing a device nade

adhesive conpositfon according to any one of clains
1 15 t hroadghydtByl agrylpte canddiontpizationafiecerf.mal

for a ti ribe giglpicensesiingtad igpeetyl acrpptyy 2tednillkexyetdryletey cysfloheryl gshidetenteut i cal |y
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33. The method of any one of claims 24 through 32, wherein the adhesive polymer
comprises the co-polymerization product of isooctyl acrylate, acrylamide, and vinyl

acetate.

34. The method of any one of claims 24 through 33 wherein the pharmaceutically
active compound includes at least one group selected from the group consisting of tertiary

amino, secondary amino, benzylic hydrogen-containing group, and combinations thereof.

35. The method of any one of claims 24 through 34, wherein the pharmaceutically
active compound is selected from the group consisting of: rivastigmine ((5)-N-ethyl-/N-
methyl-3-[1-(dimethylamino)ethyl]phenyl carbamate), buprenorphine, etidocaine,
ropivacaine, clonidine, lidocaine, letrozole, fentanyl, indapamide, apomorphine,
propylnorapomorphine, salbutamol, lisuride, dihydroergotamine, pergolide, terguride,
proterguride, propranolol, imipramine, guanethidine, cyproheptadine and a

pharmaceutically acceptable salt of any one of the preceding compounds.
36. The method of claim 35, wherein the pharmaceutically active compound is (§)-N-

ethyl-N-methyl-3-[1-(dimethylamino)ethyl]phenyl carbamate or a pharmaceutically

acceptable salt thereof.

30
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37. The method of any one of claims 24 through 36, wherein an antioxidant is not

added to the stable transdermal adhesive composition.

38. A method of making a stable transdermal drug delivery device comprising:
providing a transdermal adhesive composition according to any one of claims 1
through 12 or a transdermal adhesive composition made according to any one of claims 24
through 37; and
coating a backing sheet with the transdermal adhesive composition, wherein the
transdermal adhesive composition coating covers at least a portion of a major surface of

the backing sheet.

39. A method of delivering a pharmaceutically active compound to a mammal
comprising the steps of:

providing a transdermal adhesive composition according to any one of claims 1
through 12, or providing a transdermal adhesive composition made according to any one
of claims 24 through 37, or providing a device according to any one of claims 13 through
23, or providing a device made according to claim 38;

positioning the transdermal adhesive composition on the skin of the mammal; and

allowing the composition to remain on the skin for a time sufficient to permit
systemic delivery of the pharmaceutically active compound;

wherein the pharmaceutically active compound is susceptible to oxidative

degradation.
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