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COVPOSI TI ONS AND METHODS FOR CONTROLLI NG DRUG LOSS AND
DELI VERY | N TRANSDERVAL DRUG DELI VERY SYSTEMS

WA RO FI ELD This invention rel ates gener aPCHUB04/035556

transdermal drug delivery systens, and nore
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The use of a transdermal drug delivery system as a means for administering

therapeutically effective amounts of an active agent is well known in the art.
Transdermal devices or systems can be categorized in many different ways, but those
commonly called transdermal patches, incorporate the active agent into a carrier,

usually a polymeric and/or a pressure-sensitive adhesive formulation.

Many factors influence the design and performance of such drug delivery devices,
such as the individual drugs themselves, the physical/chemical characteristics of the
system’s components themselves and their performance/behavior relative to other
system components once combined, external/environmental conditions during

manufacturing and storage thereafter, the properties of the topical site of application,
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syst em conponents once conbi ned,

external / environnental conditions during manufacturing
warasstwsage thereafter, the properties of theP€DpPEmad/ 035556

site of application,the desired rate of drug delivery
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rel ease liner. Renopval of such solvents is necessary
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amounts, such as_irritation at the topical, site
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g; ﬁ%d‘ﬁ@m?é c%‘gglel%'b\é‘?ncﬁé QREEogRd 'oHR)aaClSdcﬁﬂlg or release liner.

ment o systemto the user and | oss of
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CgolllvgenP fliRAt %e%ﬂlrggl tlﬁgpquxrﬁed tgrgﬁéljétulré)ssbse apPlled to the carrier

composition to evaporate such solvents. But at the same time, removal of solvents

by use of elevated temperatures can also remove or evaporate other desirable
components, such as the active agent and drug permeation enhancers. Their loss can
even occur at temperatures below which such components may otherwise volatilize
by virtue of their interaction with each other and with the other carrier components

(relative volalitility or reactivity).
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even occur at tenperatures bel ow which such conponents
may ot herw se volatilize by virtue of their

WO pa0sf0a2055 on with each other and with the ot hePCTHRZONN€035556

conponents (relative volalitility or reactivity). -2
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base forma particularly preferred | ow nol ecul ar

VOTReMENgOthes esipr apd prsfogmancedpctors and gensiderations.
tenperatures, nultiple concerns

With respect to d-amphetamine in free base form, a particularly preferred low
molecular weight drug that is liquid at or near room temperatures, multiple concerns
arise when manufacturing with processing solvents. The drug is volatile at room
temperature. The drug degrades in the presence of certain solvents, particularly ethyl
acetate. The drug degrades into the carbonate form in the presence of carbon dioxide
commonly found in atmospheric air. Accordingly, manufacturing a transdermal

system using processing solvents and effectively deliver such a drug is even more

problematic.
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ari se when manufacturing with processing solvents. The
drug is volatile at roomtenperature. The drug

wolegsadwss i n t he presence of certain sol vents, PCT/US2004/035556
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i rtericad eppligation.pl e adhesi ve | ayers are often required
to affix the other l|ayers or nmenbranes to each other,
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%@W’éﬁéch{/@ﬂlaﬁﬁrnﬂﬂ huRTbd firtheSddVahiBgadns tEvid 8fukesdsi ve
manner. |t would be further advanta eous to avoid drug .
| emgeuntered in manufacturing methods requiring high temperature heating or drying

after addition of a drug to the carrier composition.

SUMMARY OF THE INVENTION
Based upon the foregoing, it is an object of the present invention to overcome the
limitations of the prior transdermal systems, and to provide a transdermal drug
delivery system which allows selective modulation of drug permeation and delivery

rates and profiles.
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encountered i n manufacturing nethods requiring high
tenperature heating or drying after addition of a drug
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Based upon the foregoing, it is an object of the
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I ncor por at ed therel
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%Iﬁrtov i de cantrol to %ermaatlon rate, onset and 1
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designed to interact wth the drug conposition

| BYEi(Sntion is also directed to compositions and methods of manufacturing a
transdermal delivery system prepared by controlling (a) the amounts of the per cent
solids of the adhesives, (b) the amounts of processing solvents, and (c¢) the amounts
and types of enhancers, used in transdermal systems incorporating relatively volatile

or reactive drugs or hydrophillic drugs when used with volatile or reactive enhancers.

The invention is also directed to compositions and methods of controlling drug
delivery rates, onset and profiles of at least one active agent in a transdermal delivery
system, comprising the use of a non-drug containing acrylic-based polymer and/or
adhesive coating one surface of which is applied to either the transdermal system’s

backing or release liner and the other surface is affixed to a drug containing carrier

5-
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The invention is also directed to conpositions and
nmet hods of manufacturing a transdermal delivery system
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cent solids of the adhesives, (b) the anmounts of

| vent. t h
ol gL etferain ety e Syel e addfasciss and.
f@'h%ﬂpr%ﬁ’le ¥oh ahig rﬁayabe ScdadiveaneHulgsd BY ofiy 8¢ @BRidfI(h)C

drugs when used wth volatile or reactive enhancers.
Therepsingon degreasing dedtbickingss ot eept twwight optheiactydieasgddpolymer

TR A GO 8 oESh UORYBLE R RURERL 9%

I"es 0 one IVG agen rans

C@hﬂeiﬁtﬁ ) Mﬁﬁt&d’f}ng&hﬂﬁfoﬂ? Bglflinbﬁonaflilwd«/iﬁ tha acfdlghilic-ﬁﬁs&d polymer
contalnlng acr |1 C e oLynmer_ an or aadnesi ve,
c?élé{qrﬁé Sive C@Eﬁm%é@‘? (> mRiRting %gaorl@@eflﬁc@mﬁgwrwéfor

Bksgﬁﬁg?é el ﬁﬁs%g})ﬁlylﬁ?c? khae: A1 651% €64t §J B b 8%

er surfate ts I"xed to a rug cont ai ni ng carriers
-®ntammnp osting on tHeapeier comppsition tivet asd bes@pressuad-sgnsitive
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conpasition and/qr ratios of the acryl i C- baseolb L c{
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area of attachnent to the skin or nucosa of the user.
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a desired sol ubi lity for the drug. Further

mani pul at i ong‘ﬁlEg‘vl‘)'ES@ﬂI YFOX ORPGEE TRA ¢l es can

be achi eved by Vvarying t e concentrations o the drug
| FLG. Hestimsgrdchamieit arassrseetionaFuiewenibetrdnsdermmatidel veandtiving

of resen i,hvent ether with other and
Cseprind Ben ot iEr bR it EPb Aty Sufade to the
foll owi ng description, taken in conjunction with the

LR TABYE B gcHhak Reks-sédtidniof hesdpeRecattitd askntil9afd Betking
out in the appendi ng clai ns.
assembly according to the embodiment of the present invention as shown in Fig. 1,

prior to lamination together.

FIG. 3 is a graphic representation of the effects on drug delivery, onset and profile of
d-Amphetamine with different proportions of non-functional, acrylic-based

adhesives in the polymeric coating.
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BRI EF DESCRI PTI ON OF THE DRAW NGS FIG . shows a
schemati c cross-sectional view of a transder nal

waledosweoys devi ce according to an enbodi ment of PE€TYES2004/035556

invention prior to use. FIG 2 shows a schematic

s -secti of the. .agent.-carrier ass |y and
FC i BB aresebBOPA Rl ereg b 60 SR It OBt pabprofile of
RI-RERbtainiYeEWith Qaryafy dfz)h@é‘iﬂraﬂtlBnd'_cbﬂ]:arlzib;x?jI FehcBlonilGnonomers in
| am nation together. FIG 3 is a graphi
raspilissasechadhesives inthepelymere soaingdr ug deI i very, onset
and profile of d-Anphetam ne with different

¢ . .

18P R4 BB reRnl Bk BRFrp bl 9 IRRED OB ERA Wl of
réeAnphenimtd with ohryinpecoaf tveights of an denyt c-dasddvashysiveocumehg.
and profile of d-Anphetam ne with varying

cor PHEA G PedREFLRECOr HhE bRRT R REB T B ENTs
5n't1§e ﬁllgm’dé%cﬁ}ﬁﬂfne&ﬁﬁ&ﬁideﬁﬁ of fhetlﬁ‘?erﬁbfl%?é et Rﬁﬂﬁ bb@terms
delivery, onset and profil d- Anrphet ami ne wi t h

veae yedgn deseribing syph smbodlmnﬁcwmrpmﬂ based adhesi ve
coati ng. DETAI LED DESCRI PTI ON OF THE PREFERRED

i1 t ll M i !
SRR TR Sat by Bt B UAPhASREE LPLOR A SRR R ARk
de&enimganort@resuwmtmrbmﬂlaﬁanmmlm giteedmsurfibeart® b mammal
"topical! or toplcally is used hereininits
%ﬁ@@ﬁglsmaiee%ﬁﬁlﬁ?& AP -erring to direct contact
with an anatom cal site or surface area on a mammmual
I Ty thihh MPuSdshNas ﬁs%&h@reuf‘fi&ébr?s A9 th T GASBmidd ehchrafe or surface
"mucosa" as used herein nmeans any noi st anatomni cal
nenbmamamad such asfosd ebupaala vaginalajectali ohsah st ephihalmii gstces.

8558 B SRS S B8 g, o,

fﬂarsmb@etalﬁhgdv@sam{@bsa,buccal : nasal , rectal and
vagi nal nucosa. The term"transdernmal" refers to
del i ver mnistrati on or appljcation of drug by

o eGSR CHVER ﬁfﬁ@@tﬁgaﬂ%eha@i‘w%wfgrdmg by
%fd HGROAGE! WRE YssuB AR h§'§krél%f Ao, SR defidbryon
|s a nown as per cut aneous ermal, transnucosal
aadﬂnmstr@tain orApplisdidnhealed knowhas pescutEncobs, eainal atehsmucosal

ture" are used herein to nmean that there is
and uccal.

As used herein, the terms "blend" and "mixture" are used herein to mean that there is
no, or substantially no, chemical reaction or crosslinking (other than simple H-
bonding) between the different polymers in the polymer matrix. However,
crosslinking between a single polymer component is fully contemplated to be within

the scope of the present invention.

The term "adhesive" means a substance, inorganic or organic, natural or synthetic
that is capable of surface attachment at the intended topical application site by itself
or functions as an adhesive by admixture with tackifiers, plasticizers, cross-linking
agents or other additives. In the most preferred embodiment, the carrier of the

present invention is a "pressure-sensitive adhesive" which refers to a viscoelastic
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no, or substantially no, chem cal reaction or
crosslinking (other than sinple Hoondi ng) between the

waledobmsm®ni pol yners in the polynmer matrix. HOWR@BUS2004/035556

crosslinking between a single polyner conponent is

fully cont lated to be within the scope.of the. .
ettt Bl anal i b s EEF g R enc abbtication of
SV bIgHE Preskin@ afld MrBaify pedin@dditl§ tadkdt ArRilyRér sRihat i C
that is capable of surface attachment "at the intended

t FIROAItIoAIP  PECIBYTETCRSitive aghesiveswithinghe mgpring ofithedermpds used

iz r 3 F Sics iclizers
SAIERHE N UM Pk AL L RS E Bt o
pfuaétionsed agdyeaicrenditivd dibeded by edmixiurt Rethaneldfieds, plasticizers,
inventiqQn is a "pressyre-sensitive adhesive" which
r FPEritnking agepfsrthes @4iEivesy _naterial which adheres
i nstant aneously to nost substrates with the

appliscdaieb@R Ofpol@het cep8itioPsESRUren R PolyRHEE'NR defined as a
permanent|y tacKy. A polynmer or dermal "conposition is

aphpysisekhlerd efaidéast tve pedyraers vad eant inchide Beor meae polymsts. The two
the termas used.herein if Ji.t.hag the adhesi.ve .

o apaF ey B PILE e bl D S RS HER 8y hegpingpd con
f opivhhltpincAtle dther B e disusiedinvGre FdMeBilyR. by ‘

adm xture with tackifiers, plasticizers, cross-1linking

ents or other additives. As used herein, a "polyner
?gwpfeg?? ?%ﬂl%ga%eagpwmﬁwéefé%qdﬁm'powcw&tﬁm agiylis,
P V
PR ShyBLOAS 1l RARIMSBPLATRER GG S8t
nsomopotyructs, dopelyacrs terpelpmssdanabthy itke of dasmsiabrydic acids or

Pl e Pl e ot o ik e Py Ve ggtymersof

P&HeYdFRfiort $noh@ieREsE R 511 A¥idP hd 8fEY EHoBm B ¥RGh N dnfers. The
acrylate and acrylic 'pol yner. The acrylic-based

pistylicebased pplypersalso ioeludp eoriedymgrs lof Ak bacryletss lapdrer s |

t k of various acrylic acikds .or

SPERYIES Sng P Lol A Ber R Bt A BEiaorymers

pwhk furetiogal tghsups Ay dedetibed aoe MY perRig atf copbBnteiz® ivith

2§goneri of acrylic acids and ot her copolynerizabl e
SHANRSMORHBEIfcr y| i c- based pol ymers al so i ncl ude

copol yners of al kyl acryl ates and/ or nethacryl ates

ang(LQa HeRRE! "HIRELAARY s DREANAM M ARIL MRbSure of the type and

Acrylic-based polynmers wth functional groups as

derotitysddumtiosalf grbiys thaslagqarticaites acxypiotbasest pal prenbashThis
non @r ein,. "function

TN A TN N A

functional groups.

As used herein, "functional monomers or groups," are monomer units in acrylic-
based polymers which have reactive chemical groups which modify the acrylic-based
polymers directly or provide sites for further reactions. Examples of functional

groups include carboxyl, epoxy and hydroxy groups.

As used herein "non-functional acrylic-based polymer" is defined as an acrylic-based

polymer that has no or substantially no functional reactive moieties present in the
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quantity of functional groups that a particul ar
acrylic-based polyner has. This definition also

wer@snpasses acrylic-based pol yners havi ng no PET/US2004/035556

substantially no functional groups. As used herein,

"§ | ; s al rounits i

acr o RS e BRI U Bnict ¥l RORTB el Ser
gnoopserhviobh dodetthave fimctional lstapbastiel apoinyh@etite.
directly or provide sites for further reactions.

| es, of. functipnal. groups include carboxy|,. epoxy
2B By ftyier et hokein EGHY A 6P Pe-ciutoe R bIR  the at
agd yitablelFaseshs@@taBiug deBvét faﬂﬁﬁﬁst?ﬁioﬁparﬁﬁhylhﬂé‘s'alﬂﬁ%)%ﬂfmeric
pol yner that has no or substantially no functiona
r @a{eﬁab@twh@h a8 gcipvecagepit maybe srdubifizedhiprophibinatith esadmixture

. | i-¢, esters. whi.ch can be .

A8 e e Py T oo matstioh aysferably
f compriierndhesives Wpd, in pagitulas préseire-seBatia fhedives. 8 Barrier
“carrier" as used herein refers to _any non-aqueous

J ! y
mRekeriRkSs tieatly ysed i ampqung of ahet 48Yocto pbeuttd0%n sebpresrably
q . it . ) _ _
O 5L NPL B8} B 7 L0 08 o BRI SRA gt o
sedmsitianed i n conbi nation or admi xture with the other
i ngredients of the conposition. The polyneric

erial,s preferably gonprise adhesives and, in

et SprRef ol ong BE lsP e R e Sered gpropbrents

nadidedthed types of updicayds YuseFaEfbr ifftilantiRdRatHeRa] aRUHe1idQY

to about 90% and preferably fromabout 50%t o abou

80% by wei ght,  based on the dry weight of the total

c &R FRHEICOMRNeSHiPNGHPL they preserd inyention eatezlsq enmiaiz on¢ eimore non-
r - n

P o BB BE o SOV USSR oS

t krvediarthedrt,cind grededni- wexio; phdinencewtioailg hceprapsiubitanss,0f

RSB SH-ouiRo S Hiite M R HPU A Resive et the
adttheSite pRPEMeY BFhE s@lﬁlﬁﬂft}hﬁsﬁe lé&%hgeg‘stah&e%[)ﬁcenﬁ%tﬁﬁﬁed.

non- toxic, pharmaceutically acceptabl e substances,

pFles sod vt gndierrroasglicentiean iefoi the actie agentior foothe carrier materials,
s&bo%ft}?nti ally negatively affect the adhesive

propéerties or the solubility of the active agents at

the concentrations used. The sol vent and/or co-sol vent
o%litab;e dobrentshircladd volstilageiebssaig liqiidd dueh 6a4lebIls (e.g., methyl,

rials, or both. Suitable solvents include volatile
g@ge’%ﬁ’rﬁaﬂ %lvqﬁpﬁwné Rethyaenephiqsiied;dietaneg (e.g-neaetppe); aromatic

hydrocarbons such as benzene derivatives (e.g., xylenes and toluenes); lower

molecular weight alkanes and cycloalkanes (e.g., hexanes, heptanes and
cyclohexanes); and alkanoic acid esters (e.g., ethyl acetate, n-propyl acetate, isobutyl
acetate, n-butyl acetate isobutyl isobutyrate, hexyl acetate, 2-ethylhexyl acetate or
butyl acetate); and combinations and mixtures thereof. Other suitable co-solvents
include polyhydric alcohols, which include glycols, triols and polyols such as
ethylene glycol, diethylene glycol, propylene glycol, dipropylene glycol,
trimethylene glycol, butylene glycol, polyethylene glycol, hexylene glycol,
polyoxethylene, glycerin, trimethylpropane, sorbitol, polyvinylpyrrolidone, and the

like. Alternatively, co-solvents may include glycol ethers such as ethylene glycol
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et hyl, isopropyl alcohols and nethyl ene chloride);
ketones (e.g., acetone); aromatic hydrocarbons such as

whemwsomdsteri vatives (e.g., Xxylenes and tol uene&l/US2004/035556

| ower nol ecul ar wei ght al kanes and cycl oal kanes (e.g.,

t ; l.kanqj c.aci
L6880 0GP 08 5208, SYGH SURBRES Lo BRI ot Bty
| ebdrvicylatemdtetiydenerilyuol fHaceiae] ahaated abdiiydaturated fatty acids,

i spbutyrate, hexyl acgetate, 2-ethyl hexyl acetate or

baFral &@eflﬁﬁ@ae;ﬂ%aece ol deravalings Fbdhebe, sk eihess esters
Qe it I s 4 j

O Ty 0 PSS 0P BT RBIAME Adfeqfer the solvents
sorsio-sdveatshyskd ireacgbiglande, widh dteliyvention gleydesirablp adpy ivelatile

I I [ I I |, trinmeth I I
ERA e it s B B SR RRSTREEY T REAGFERS b5l
pol yoxet hyl ene, glycerin, trinethyl propane, sorbitol,

POhe/téth Y bqibiligdd" domeendadth tbsh thitif the @ RdIp6Siti¥n there is an
co-.sol vents may incl u_dewglﬂﬁlcol ethers such as_ ethyl ene

gintimgte dispersiomerdipsplution e ggtiye agenbat the srysigllinepmolecular or
t .

A1 557050y ot IPOCELAL G306T

umgadseope kavidgd mpgeification ofi2381 Als sacH, thesdckiive agent id doinsidered

lecithin, . retinol riyatives and the like, a
ohdigipdo b Biou e redb forwBen Redbe §oraReg4ons AL thg nresens
des&dtidped in nore detail hereafter, the solvents or

co-sol vents used in accordance with the invention are
desirably a | ow volatile solvent that does not require

ese bepgliheeein efiperiadefined ap the peveyianequs ahsortfioneb flrug¥iigough the
term " LS. ENLended..to .nean that in the
C%{nﬁagc:i QJC%E%%%%GI%{SD S’oFﬁCI?%g?SIéEIV%Ofgdﬁhﬁ%?lil‘mat e di spersion or

di ssolution of the active agent at the crystalline,
dre-Ec@Cat/dey, 1 onic | evel, such that crystals of the
active agent cannot be detected using a mcroscope

havi ng a magnification of 25X As such, the active

adert] isshefiasimgiad/ste Deisithé diffigionrodffiRient by Slealrhg #eeligh the

farmwhgn in e conmpositions of the present .

skipdn b frec ﬂgé 3@@14&1& ronganfption gradisnt Ak theaastive@gent across
BRI&H @BQUS, absorption of drugs through the skin, and

I's described by Fick's first law of diffusion: J=-D

(dCm dx), where J is the flux in g/cm/sec, Dis the

dis fisedihereie,ddferapsivéeally sffectins” dnaags amhamagit of e astiverngent that is

R N IO T —
cure, diagnose, mitigate or treat a disease or condition, when applied topically over
the duration of intended use. The amounts necessary are known in the literature or
may be determined by methods known in the art, but typically range from about 0.1
mg to about 20,000 mg, and preferably from about 0.1 mg to about 1,000 mg, and
most preferably from about 0.1 to about 500 mg per human adult or mammal of

about 75 kg body weight per 24 hours.

i

The term "about", and the use of ranges in general whether or not qualified by the
term about, means that the number comprehended is not limited to the exact number
set forth herein, and is intended to refer to ranges substantially within the quoted

range not departing from the scope of the invention.
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As used herein, "therapeutically effective" neans an
anount of an active agent that is sufficient to

w@edoseymss he desired | ocal or system c effect PET/US2004/035556

result, such as to prevent, cure, diagnose, nitigate
orTherteat "wetlios eamfecoris aR@tct O el e vARRIL

toﬁg{}ccagi over the duration of icntende usel.%g%dema‘mmals’
ambuhit ﬁé%%lé-ary are known in the literature or may

be determ ned by methods known in the art, but

t YRil&s8 dbbind BREEwWide0 L9 @bout 20,000 . g,

and pr ef e_rlrl ably fr gmﬁg%g%# &B%d 8"1%‘%@%8‘&’?5 ‘iﬁeég’ﬁr%n,ga"éﬁﬁe
mb3e meatiag abtymmooiymberstood by one of biriard IANGn PBRY art to which

h ult or. maymyal of about 75 kg body wei ght per
>y fgien perthins. Al Btmethodnand matetigls sihilaramgewivilant to
gése dbscyibed Reein@hn BOLisedUa il rﬁ%igg%oxt Q&il{ge({f{&ﬁa?%gér{t ipvention,

ans that the nunber conprehen 'S no
t Fe nasdsrred matesiels andmadtlds rendeseiibed engdni s | nt ended to
refer to ranges substantially wthin the quoted range

NREFHAGRAOIHRY 1 0 g]rotsajgra ej(l;rgg fefm%?)gitn{]e'%f Igﬂtg:g grtl\ifeggp%;trlag&ermal

-The term "user

alitugwisliverblspdcta d Oreomptih .o RRESLHpoYibH ERRF12 HRbfRBating the
defi ned l_Etﬁervvl Si’ a{l technical and scientific terns
uSHY© REF; Hrrfags d 4 of edhesivaepmiierdayes 13 dnmiifired to release liner 15
u bietiald chy : j hl.L in the art to .
AR TEpELAd e O Ferdriod LY whSh 8 ol o Rl oL spptigation
neft tBe pairier kayeritb dlie shin equiiecah efithetugert AQER-AHAS ChhtREh

LR b din.th ti f t est ft
X I R T
athe othes surfdoe Beidgatfied (GReArBEs 1a& 120 ﬂ:e{cﬁnlggcgnn@gg%tégg(? ct:omprises

preferred embodi nent of the ihvention,
d°alnei L8 alfed tabacking 200 whishyss idsssibed tatery isahade or processed

i 4 ' ' .th ti t.
SRR AR A T G R R hined il 12 T A e

to release liner 15 to protect the carrier layer prior
tlartigrecopptosition diyet $2 canmngstisyaY pb it 8t adHeBivk GBAAN known
%tﬁeha?t garrie J aygiwt o the skin or nucosa of the ‘
user.w A ﬁé?{_nulﬁq}{jlg@ SFRTRCOpmosien; anddinelude ath dfisinoe-toxic
aRairdlRgd t9nthé&i | I .one surface,

b e o e Kb B O e O R AR A s
15cludipe rolrentdesqsobotmell edogmfied sdtmsivagbhdehaleakéd 66k or in

‘] 2 whi ib ter, d
SmBEkLR0 A0 A6 secSEL b, oter L e o
mebbess guink yelyiddbutyTae R EATBAS! AR BUELS Mk block

conmpr i se any polynmer or adhesive genera
copolymers, styrene/bufadiene polymers, polyether block amide copolymers,

ethylene/vinyl acetate copolymers, and vinyl acetate based adhesives, and

bioadhesives set forth in U.S. Pat. No. 6,562,363 which is expressly incorporated by

reference in its entirety.

The term “silicone-based” polymer is intended to be used interchangeably with the
terms siloxane, polysiloxane, and silicones as used herein and as known in the art,
The silicone-based polymer may also be a pressure-sensitive adhesive, with a
polysiloxane adhesive prepared by cross-linking an elastomer, typically a high

molecular weight polydiorganosiloxane, with a resin, to produce a three-dimensional
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in the art for fornulating a drug carrier conposition,
and include all of the non-toxic natural and synthetic

W@ I0p0#2085 known or suitable for use in transdeP@EIUS2004/035556

systens including sol vent-based, hot nmelt and grafted
aditesny suctaRgviaaohdendstmh rBh@R iRhn hﬁbr@@fg% B%Qhﬁgavent. The
| c- based,

m xt ures or bl ends. Exanples include acr
s g0 QS resim ipselastoragiip arcsiticy) faggor thetl opn dolbdiuyled mesrder to modify

P i . Stysene. bl ock, ...

D s A PG e MBI e iieone Pressure
wa:Ktl\@rAdimsb/engynﬁ:rc&k oéitPt’E)tsbL&E@eﬂéC}ﬂV% ﬁdﬁ@ﬁ@ ?echn%}ogy. 2nd
copo VI ny e e ased a esives, an

Pk S0P waZ (Desaten ey, Yan Nosiranbleingis Nev6Eorkyd 889). Further
Whdtgilks drfl e L& Hsi iched 861
S USSR B AR RL R L n e
i Praghigeedf this ineentigeareidesaibed amthe dbll ywing ThS e, X&y.:§591,622;

S} : ilo d.silicognes as used herein )
ISR eRLRES L 78RR Seprei i eom et BorgeRes in thei
nentiretiesOSUiRbE: HhEDS PrRsHeRShL v dALRES A coxﬁfll‘in%iagll){ available

porlﬁihs/isi@hgxane.adhesi ve prepared by cross-lin
efildnelngs theisilisope phesivensalth undsir deairademasisgbliO-PSA® by Dow

POebXEH | ] ayresin,. 10o.produce a

PR Hr ap0aabh eRGy PSS MEERLT Vi idRa T g S20ss, 3027,
coiXderdal j -gih02,e4203, eﬁBOil n—4302,apm3|; P44(8t-8409, 9850 1C-4503, -4|602, -
S ent,.. T ati o of resin to elastoner is a critica
f‘géc(’;" &Pdt'Wé{b‘?-c‘gﬁi’PB@ S&H?I&‘é t"ath high gsthegontent prsdirefprredie

physi cal properties of polysiloxane adhesives.

Sabhepratticedt (RS prefered|enftBAEn EREFIHE TrvokifsH ttlk\éa%r lic-hased

Adhesi ves, " Handbook of Pressur e-gensn tive
TRAHRH ggpe any gf the homepolysess, SogdlymSat w@eolwdery, anMalie like of

AR LSRRI o R waboPinbatanbe g Bwaapboe

whohstitutes &onsatfout 290 bbeutISeEsT B8RS drPinsidhPY Mk i
described in the fol |owing US. Pat. Yokid §PG 0P g Fhaftier

- £oBpRsaR; ang preferablygfrom shout 256 B abemt 906) amsporegstfyrably from

| BEA DRt BY! GhELATEE alnduhFde aZcrr]éllbc:,-'Eatss:e& %glyg}eé is

Sui tabl e siliconée pressure-sensitiv
¢lspensieni @ thy amvant akdltgpesitirugatedde t he silicone
adhesi ves sold under the trademarks BI O PSA(r) by Dow

e BB R usgfiin By impRtion are polymicys phone. o pore
M dthers éidRiylic#&82and o3P %&%ﬁﬂgizabléﬁﬂ&onie‘]fé. e aﬁﬁgﬁg’

-4602, - 4603 and -4919). ped silicones w

PEYTHFTEBe Evludscepplyperafelkyl herylates apdiac miettecnlatesnd/or
L R
varyoigytie amouhiesfipatly type of maAemeNRidell kBe 88hesive properties of the
resulting acrylate polymer can be changed as is known in the art. In general, the
acrylate polymer is composed of at least 50% by weight of an acrylate or alkyl
acrylate monomer, from 0 to 20% of a functional monomer copolymerizable with the

acrylate, and from 0 to 40% of other monomers.

Acrylate monomers which can be used include acrylic acid, methacrylic acid, butyl
acrylate, butyl methacrylate, hexyl acrylate, hexyl methacrylate, 2-ethylbutyl
acrylate, 2-ethylbutyl methacrylate, isooctyl acrylate, isooctyl methacrylate, 2-
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various acrylic acids. In such preferred enbodi nents,

the acrylic-based polynmer constitutes from about 2% to
W@bwaw4@590 of the total dry weight of the of tP€T/US2004/035556

carrier conposition, and preferably from about 2% to

abot 90% and_mor r ef er abl fromabo 2% t.0 ou
_ h%w oyt R e mEpagTate, RO AR e creyiap SRt ate,
| ®adeR éi%ﬂeéyli‘ ﬁleﬁﬁ@ﬂﬂhtte %naiectym@yme i dde@ dnetilitgylate.

acryllc baséd pol'ymers Usable in the invention are
pol ymers of one or nore nononers of acrylic acids and
d’amehorcad) pmnymerL z@nﬂb@nqrtmblnemﬂl thegbovecalkylaceyl@es §iner s

tﬁ%cg%{eg,? xglgl(é éTEJe& i flud%' alé}[}ihcaa‘%{&/ In?ettﬁa% dﬁﬂ:de(cﬁf maleic acid,

cop O yhneri'z abl'e’seco
rfﬁﬂ@ﬁ%hﬁycﬁ[denﬁmﬁﬁy@hﬂ\h&ﬂsﬂaf@ Ihyﬂlfoﬁyptlopglrawﬁste aBSyylamlde

T
Crﬁ@th & ﬁ]&a rdn?oeh% glg’ﬂe fam1h6bt '?ﬁétﬁe{cryl'él{@e

acryla 'S co east 50% by wel ght
Qﬁethnxyedmt Iaattylat@anchmmjabxwd'w Ilm’ltlmcmiatﬁner fromO to
20% of a functional nonomer copol yneri zable with the

PRI REE LRGSR Wi OF

antneroRIp fa%ﬂablé:arﬂqhaudebtu& M&ryﬂ@-fbﬁéeﬂtaﬁheﬁvﬁs)sbld under the
net hacryl ate, hex acryl ate, hex&1 rret hacryl at e

Zrasiemarks dyrp- %@gsamﬂon,@l Sterah andGhenries K—‘é)él?cgrﬁ‘%ﬂfb Bridgewater,
i-.$Q0 €40k S thRgr

-%?h@fl%ﬁexy %i(:g?;ﬁiaotgle8 9 Z 8t %lﬁ‘gﬁei)?l%’ }QI? g?y é%%ﬁ) 3(?31 i
axIrsw] a2 50, DO8Y andredtesy.r Plirt eyitathbeceeylic-based hdttesives include HRJ

‘ﬁ'&j&%{m AT AN B, e SehBPERY, N.Y.
5&%0&*’@’1@10?5%% S@qfo\ﬁhsaw Lﬁfdepﬁltel?ﬁtﬁélﬁhﬁas Eelva@hi ch

can e used ‘i nc acryl1 ¢ acid, nethacrylic acid,
risthubipolyaoérdolutiine(suchan B¢ 80,1788, 737y 60 hlil53attill 3439, 2495,

d&%&%@ﬂag%ﬁ l afair ylag:]lylt ?m ge di met hyl am noet hyl

acryl ate, dinethyl am noet hyl met hacryl ate,

t Bkd catiérdoatposieioh ydy o@ﬁmﬁﬁb@bl@ndst &t derftiydsedrpolomietsy kilicone-
nmet hacryl ate, net hox‘;)/ acryl at e, and. net hoxyet hyl

n’@qs%p@lyn@ﬁeandsubb% e%mn thelr @bf?éalgpgehsbhlﬁwa%}ﬁeéﬁ Glpne or
b& c%nﬁﬁlﬁﬁ ;yﬁﬂrc‘c?tﬂ& é% er??@xe é"ﬂt)l ngf ?rrohdo ©, as more fully

conmer ci a aval ase
addzsesbadeia (56| PatUNder 514ﬁé 783,&63@‘3&32865 51958;4463&,024) 9y 6,221,383;

L 0215 D a0l ool CovReratl oh, Bl At o
gch%ler is&eltbred T@Qc? {3t the%s3RBation concentration of the drug in the multiple
polymer system, and to result in the desired rate of delivery of the drug from the

system and through the skin or mucosa.

Combinations of acrylic-based polymers based on their functional groups is also
contemplated. Acrylic-based polymers having functional groups are copolymers or
terpolymers which contain in addition to nonfunctional monomer units, further
monomer units having free functional groups. The monomers can be monofunctional
or polyfunctional. These functional groups include carboxyl groups, hydroxy groups,

amino groups, amido groups, epoxy groups, etc. Preferred functional groups are
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2154, -2510, -9085 and -9088). Orher suitable
acryl i c-based adhesi ves include HR) 4483, 10127, and

wa 1884064 d by Schenectady | nternational, |nc.PCT/US2004/035556

Schenectady, N. Y., and those sold by Monsant o;

St.
e

1isude2450c agidomiethd@@lic agd.AlacoRio aZidanl3@R5d, afifl erotonic acid.

Bl SRS Wb B S i LB S st >
r ek FetiA 36144 B dioRPinEthdi ziJrﬂa{epHycﬁeky;tdﬁétg!{ltr%?thacrylate,

araneters, alone or 1 n conbination w

BbY‘i»fﬁéY%l}yl Rerylass fngrosygbylymethgdrpiater bydrasyreopyd sciyate

RN RGeS iy petnacrytate,
6hRREx B/ whiylite, ayﬁokwmym@étﬁi@{ﬁlaﬁ? hedBxyHexyinRiylate,
eﬁﬂxret . .The ampunt_of each polyner is selected to
a

xvieny magihagrdgteoNordpnctionslacidi¢-esed plympiggan nclugs any
P04 LR 0 A L

e system a
t #nrpligbestd polytiencarincludobemoiedymenatdpotyanas and terpolymers. The

oo B85 PR B AES <l Sy S S epacnic
hestdrs gudhtn ei BN abryBh& VB 81260 B%ﬁyﬂﬁéﬁla@e{, af$§l m{%yﬁ%&m

which contain in addition to nonfuncti ona nmbno
udrylate, 2rthyHaitylrerviaie hegyl aceylatasiaptyl facedaté, watyl Raykake, nonyl

g - can_pe of unctional or.
R R R A L TR RS e g aorvite
cglytidylydcryateupd thehypetesondidigandBacrlid &igergr oups, ani do
groups, epoxy groups, etc. Preferred functional groups

-13 - oxyl groups ,and hydr.oxy groups. Preferred
2%5%&&??“?@%@%* H%Jgfnﬁ%ﬁ%‘%& gubs Fl%ﬂébén%@wﬁ?r@l geougs and

NRI-ARCHAsk ﬁglgﬁf'efé’ haivfrf'gcfﬁﬁutfbnﬁlcérgt;ps'%% ﬁoﬁﬁ1yqnclﬁ@éjfurther

crotonic acid. Preferred hydroxy functional’ ‘nononers
i meflifidag monguietsx Ykish ylodifyingauondnadre carPinclwdel o yatchiyhble

ryl at hydr o thyl acrylate,. hydroxyngt hyl
BB AR TE bR o) B B GV e, e
niatsiporaibabestyRye Ky MERRYA baabad BtiferedMd FONYRRARYikion
nmet hacryl ate, hydroxybutyl acryl ate, hydroxybutyl

neRRgERyFe andare sometdRGawpl taimyioue the cehenivograngth. The

: [ dr.oxyhexyl
BRI 886 o YA AE S BREYD B S AR e 0 fom
czenylicrlodsedipolamyrsaEthylene clxasisdl bp edpolneladivith 4Lyl esters and

substantjally no. free functiqnal groups. The acrylic

b 48 &CB%*V%YV%HW[?I?]E‘Frﬁﬂﬁ‘e‘%?ﬁ?ﬁ@ﬁ&%r s, copol yners and
terpolynmers. The ,

For example, a composition will require less of a functional acrylic that contains

20% by weight of functional groups as opposed to one that contains 0.5% by weight
of functional groups to achieve the same effect required for solubility and flux.
Broadly speaking, the amount of functional acrylic is generally within the range of
about 1 to 99 weight % and preferably 5 to 95 weight %, more preferably 20 to 75
weight %, even more preferably 30 to 65 weight %, based on the total polymer
content of the transdermal composition. The amount of non-functional acrylic or

acrylic with a functional group which does not have as great of an affinity for the
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nononers used to produce the polyners can include
al kyl acrylic or nethacrylic esters such as nethyl

wa@ceoogloaxoss et hyl acryl ate, propyl acryl ate, anp€T/US2004/035556

acrylate, butyl acrylate, 2-ethylbutyl acrylate, hexyl
| At t 1o
a 8] Vﬁthlgl _ﬁ{e%trﬁﬁﬁea&‘raé})@tt® to q%éight?ﬁé’rcé/ékﬁ}a%rlgl Pg E% 5 weight %,

acryl ate, hex acryl at e,
dosbecpricfecaatly 7at@20 tveighebydndavey nmteprefdrabdy 9 o 68 myight &o,

and the correspondi ng nethacrylic esters. Both the
2Bt P8 Bl RS Eh Ao R om0 ZRes i 1y o
functional groups and acrylic-based pol yners having

f piaghdr dBRLs BfPsRE I bIABER Akd dYadhBsildsdRinkHbtd lonomers, and
nodi fyi ng nononers. These nodi fyi ng nononers can

i pelymges vwibigh bavecwi Magicnahgiospeandy which pre syiipllb irethefpractice of
ing . vi pyl oal. L zati.an. , | h
R SPARAR o R8 SHOb ABRS RER l  rsre.

i BersitigeA diesive Tackmol s Shd edpp. 80966 (I0) Satad) dd.J ¥an Nostrand

sgnetines used to |nprove the cohesive strengtn. The |
cgﬁwﬁig?ﬁ}\ﬁ-‘é-a&l PEh; dherylignd Methagrylic KsishRelyaeps. t Rolymer Science

agi Yk r _ i Gih :
LA 921l PSR LOGTVAGE X Aol v e
abloy4,320,620;@nd UaB.dPat.i g4, 20de20qtall dfovhgehvare supresdby scorporated

acrylic-based.polyners. For exanple, a conposition
V\ﬁ}’?ef &8 lf“zgq“g?g%?}fesa functional acrylic that

cont ai ns 20% by wei ght of functional groups as opposed

t ThORRuirB@propoitions bBadyR¥bi¥d VEHHBE pdlymérdRséd A8aknerally
groups to achieve the sane effect required for

s Beneprlant oy thgwpeeifig drugiits desitedslshiuy maje andtheadepitiert dusption of

; ti Lo A o
ol o0y, LR, drSpBRREK G ek b a3 ueBlad on he
Yeomattef frechinctibhlymatbrer uhdts ivethg iinchond\aeryliepr e

preferably 30 to 65 weight % based on the total

p ontent of the.transde | .conpositiaqn. The .
D ARG REPORAT BOTFHEE W RIBpyFi (e Rteayet, thatis

f 1H3QhyeP ARk cQNOUR WiHabhwHR &R tBibalRBY Bf A5p1RAEM asepied in Fig.
affinity for the -14 -drug, is within the range of .
abotiis pyeferablettheicthe partier pmagiasitiplcpmPEise © pBssvee-génsitive adhesive
ngglogh%ﬁggably 75 to 20 wei ght % and even nore

prefera Fy 30 to 65 weight % based on the total

pol ymer content of the conposition. Further details
ahdtraxsdennd ab systdm sareyiding toakeveattivasiheelsug Eatriet dopfpsition is

noner.s, and.pol yners which have no functional  groups
AP GOer Rl pribapyeat b 1?%@?&%@#@@ ofer dfgrable volatile
| Heff, Qc] 2 BFGOPRALL peimeRlAnhakte M@on@g)fgﬁ lnY €Sntaini
Han ogk of cPraeszur lé Sel%si tgi&ve%/ggﬁgsfsyve Te noﬁ}ggy, e
2pedeesding soprent3 56 widbay(ipovidaselsstatde modubdtinn Nbd¢livardrates, onset
and profiles of the drug when used in combination with a non-drug containing
polymeric and/or adhesive coating that is applied to either the transdermal system’s

backing or release liner.

Minimizing or preventing drug loss is particularly desirable when trying to deliver
controlled substances. With drugs that have relatively low boiling or melting points,
such as drugs that are liquid at or near room temperature, or are easily volatilized

and/or degraded during the manufacture of the transdemal delivery system one can
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1

oif lsaersepassed by thisripws i Dmsesablein arasifge greopgerjoggnelude

sol ve o ' ;1 al ' :
e 2 allBh e PO SRE BEIGRIE, BRGHAA BlClne
Usesinbén, domhilieaine crortidaite, Adsvainegmeganiims, ai ni ng

pol yneric aog)/or adhesi ve .coating.that is.appl.ied.to
SPITaTD iRy IO SFEB TS 4% Aex B g iner B pHne,
4dtiram §??6}?e§§ﬁ%&frip@ﬁ@ﬁé?ﬁfdﬁ‘&yﬁh&Q)ubﬁfp‘i“’od | o1, Bzelastine,

I
parti cu siraple when trying to déeliver
caiompbétaatns bispanicle henitpmined ralpyszalanas captopsilraddidinge| y

| qw boi | i el tin i nt. h

bl e 2ha b BBt GHGRoB QrRBal e ior
V@halHybbRSFo N dhehy IFRET B th il itéigostdiendytvetiae tritreglpderin,
the transdenal delivery systemone can -15 -experi enyri)e

1
dpiagnipesels, spinireje.drydtaszaphene, sohgilines(dgprenylagddr-fgpren

rel evant. f ol | C i .
Ui Y BRI R AL or it
aﬂ%mpeﬁt&béffdct,yt hay badasitable cetdin tdnescarhme nettdylphenidate, d-
substance. Particul ar, drugs, that .are usaple,in,th
p%ﬁ%@m}nﬁv@ﬁ‘t}lﬁ%‘ﬁﬁ?tﬂ@l%@ég PBE OIS Eaeéﬁsefﬁiéﬁ B ba-‘ieffag%l-

A"i%ng(ﬁéf&al"ﬁgl%r ) 5f d-eipihFhriihe %seqpﬁfétfer%l?rﬁs&@fm%a%%ﬁtion

can be used according to the present invention. .
uBeflcihemdHpperadtevityatisorddrn androprstitd suppwassight Trangdermal delivery

dg} 4 com iErlgticl)nnc():iJ digr%pl?eqymglg Pascn llaksi)h%%ir\{ea Jbateslgztis Igr%fe@bly used

to treat Attention Deficit and Hyperactivity disorders, and appetite suppression.

Transdermal delivery of a combination of d-amphétamine base and l-amphetamine
base is preferably used to treat Attention Deficit and Hyperactivity disorders, and
appetite suppression wherein the d to 1 ratio of the amphetamine base is between
about 1 to 1 to about 4 to 1. Transdermal delivery of a combination of d-
amphetamine base and l-amphetamine base is preferably used to treat Attention
Deficit and Hyperactivity disorders, and appetite suppression wherein the d to 1 ratio

of the amphetamine base is between about 3 to 1 to about 4 to 1.
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that has a nelting point such that it exists as a
liquid at or about roomtenperatures. This term

werwsinasses | ow nol ecul ar wei ght drugs havi ngP@r/Us2004/035556
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testosterone, nicotine, nitroglycerin, pram pex%? €,

r bpj by their epmipyoireoties qibgvistueseltegt talative(vaipilignyt reanivity with

L-deprenyl ), scopol am ne, testosterone, )

it %Q%CH@PQ%: 5@@%@ Westabie,pr spbgtpptially evaporated or
t Rk aRektat he@lhfGhurdsigeMBYIIP R AGS bf 8RHEN BRI HAb ReldbitBSivents
such as net hyl pheni dat’e, danphet am ne, .net hanphetam ne
aduripg thetneanuifastyrinigeproseesing.n t heir base form

Transdernmal delivery of d-anphetam ne base is

pref I S to treat pttention.Deficit.and ..

o7 PR i s By i R 30 Rl BB gifperent forms,

Tideperdaigronl which iyietdsyth® f)%cﬁnﬁlﬁ blivéry ichayaotbriglica B! BdAE can
base and 1-anphetani ne base is preferably used to i
t P& &R itnreepase dornpey indhe fogmplisplise psiens; o any oghes phararagologically
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baswmbinstipnseffehabl y used to treat Attention Deficit and
Hyperactivity disorders, and appetite suppression

bevatte sBhfe 5 rensiins? it tPR BF rioHh i dichsly known in
dehd areind 8 the nfeeidls BatHePReseht iHPTHOACAALE BsdAA ThedEsent

1-anphet am ne baseis preferably used to treat .
Afnvention andisrther includg sugipaatiye agents thatimep beltater estghlished as

' . ' . [ f th
RS o LS R VAR e b8 bRl Tt Bhed HBjuge bu
]il.aren“kﬁ limAteyt tcmﬂoe% Ue_ltég’oriﬁe h@lipedikfl of angs Eé_ttﬁ”oﬁlﬂdﬂl }t@éeetﬁér-l to

r C e u In resent I nvention as_1 ong as )
s k288 e Witk e 4 45 Sipick i iea BBy, Do (1095). This
S WheeAtd Is dhdo¥porated by reference in its entirety. Exemplary of drugs that can be

administered by the novel dermal drug delivery system include, but are not limited

to:

1. Central nervous system stimulants and agents such as Dextroamphetamine,
Amphetamine, Methamphetamine, D-Amphetamine, L-amphetamine Phentermine,

Methylphenidate, Nicotine combinations thereof and combinations thereof.
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wWORWaNaesur i ng processing, typically in the rapPgEUsi004/035556
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3 b e Pt ARt s ool B Uy Ko A E Acia
suhRAb MBS Coldife, Pesbheyl] EGuidd) Salisyliencid dadvaties and
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whmAtripeR. ot her carrier conponents, but which is
incorporated into a carrier conposition with certain

0 r {2580, Medhf1 Aestds@rode! OxPHEdNerone,
gi%gglj#ﬁg{lg%\?%uugﬁgiﬂﬁgiﬁﬁei r own p}f ppeértire$ or %5/1
Qixiytngehobdnet Tedtosterehedridviestosterdniel detiyatovesr eactivity with
the other carrier conponents, substantially unstable

r substantially.evaporated Qr .driven~off at.. .

S A e R P C e S AT

TR YiEheS BL¥SRR, Hidokdife, Miépiveraiie R ilocaing Ppoeiesaid ztracaine.
The drugs and m xtures thereof can be present in the

conposition in different forns,. depending on. which
Y Abgrstie pgengpichapt eefurgming, M%émgelt @ﬁﬂ’é\eg‘i?g!ﬂm?h us, the

drug can be in its free base formor in the form of

%ialA}lﬁiBagﬁetéﬁg : tiBioti g% heiudRha ARBESSIP&siRE | B Lactams,

accepta | vatives, or as prodrugs, conponents of
iiphanycns, MavpdleleePeniciltiss, Polspeptidasond Tefragyielines. Any
drug suitable for transdermal adm nistration by

h [ |y K [ N . : hod
o AP wReSistt S ol Al o Rl S0

i nvention, and further include such active agents that

B nlleChMnergiesdentyl susthadAaspide, Hysaaopinaas Setpokipiiee.f or
delivery by the present invention. These drugs include

but are not limted to.those egories .and. speci es..of
3 i Siabticceens shemisgalnaar. GObERST, SHTmaHRR RAS LRt
I ndex, 12th Edition Merck and Co. Rahway, NJ. (1999).

T AnfisfBEANSents SudNETIPRAAbesle, et &narsiaadidonaidls Nystatin
entirety. Exenplary of drugs that can be adm ni stered

ypdilhiacetovel dermal drug delivery systeminclude, but
are not limted to: . Central nervous system

tii . '
S A DD e Rk
|BasmaRiwnt BetithathiwneDigropiidtat; Beteandtokmbeg Valerade,i ne
combi nati ons. t her e%{)ﬁ and conbi nati 0@5 t her ﬁ;gf e 17 - 2'etate
ArrttigRsiyrens, Liogone APROKY SABLATFIONS ARt DESOACEL SR sh a5etate:
ASRIofmRl Pt e Elihinolone, Fludrocortisone, Fluocinonide, Fluradrenolide,
Flurbiprofen, Halcinonide, Hydrocortisone, Ibuprofen, Ibuproxam, Indoprofen,

Ketoprofen, Ketorolac, Naproxen, Oxametacine, Oxyphenbutazone, Piroxicam,

Prednisolone, Prednisone, Suprofen and Triamcinolone Acetonide.
12. Anti-Malarial agents such as Pyrimethamine.

13. Anti-Parkinson's and/or Anti-Alzhiemer's agents such as Bromocriptine, 1-
Hydroxy-Tacrine, Levodopa, Lisaride Pergolide, Pramipexole, Ropinirole,
Physostigimine, Selegiline (Deprenyl and L-Deprenyl), Tacrine Hydrochloride and

Teruride.
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Bupr enor phi ne, Codei ne, Fentanyl, Lisuride, Salicylic
Acid derivatives and Sumatriptan. 3. Androgen agents

WG a@l/0805F1 uoxynest erone, Met hyl Test ost er one, PCT/US2004/035556

Oxynest erone, Oxynet hol one, Test osterone and

Tagt Ast PE 16 %&/&@Aﬁt\f-@?m%cg}é g;i?ér%lgs’sst%ﬁ %ﬁ %g?t%g]?én%ziﬁg,%zaﬁrones,

Benzocai ne, Bupivicaine,
DiPBRendol, Chlomorstiazine, Chidowainazine NEpoxetina) Figphenazine,
Pr iiner Procajpe and.Te caine.. 5. Anoretic .
AR oM BBtk Mol ok G amatom meneies
6 PipAiddetaBme H’ﬁb}ﬁ‘ogéz’a&t, ThioRidbgihe, UG ehaffﬂrﬁﬁioggfaz'ne and
Ag%ggglycosldes, - Lact ans, Cephanycins, Macr |d€5,
PeRLEPTaMagHIe. Pol ypepti des and Tetracyclines. 7.
Anti - Cancer agents such as Aminolevulinic Acid and
TanDXhfleerdli s S0 d | %giepﬁ as
Atropine,“Eﬁ??@%%%?%g%é§2§@g§§% an,ﬁ%Pﬁg%L
Anti-Di abetic agents such as Gipizide, dyburide,
Glophatinidbagents shdsed Acyclovif) RidnhiadinangdVikgssihe such
as Cortrinmazole, Ketoconazole, Mconazole, Nystatin
and Jrj. L0 tilnf.l anmat ory. and/ or rticoid
0B bl bl BBt suffeds AlbRazblam,
Behirdibhgporide, Clopizepim OOR£ep R DRBIHAS PN X! BtBrepam,
E@rticosterone, Cortisone, Deoxycortocosterone and

BAY ERAT: S18enaRb Rixazglams; Bragepapi endsTazatam.Fenopr of en,
Fl uci nol one, Fl udrocortisone, Fluocinonide,

Fi sirpABRRe! s Ao ' ' ﬁgfq
d r[%c orti sg one, n’lét)%%epgs%gﬂ g{%bdg?éé §(fé1m ugegglpfgx%oé%r’cﬂ,
Ketetapraitrenol, Reniterol, QuintdiapoloRelmefxainBotainoke Tratoquinol,

O¥&%h§§ﬁg%%§9$$wﬁghroxican1 Pr edni sol one, Predni sone,

Supr8 inol one Acetonide. 12.
Anti-Mal arial agents such as Pyrinetham ne. 13.

3
Ar.iBrbacHodN@oR' sectadl sHedAné HerfVafiReLiBludihg gﬁrixﬁ%ﬁﬂ
af Bronocri ptine, 1- Hydroxy-Tacrine, Levodopa,
Lisspgoterenobeang dibperhyllimeani pexol e, Ropi nirol e,

Physostigi mne, Selegiline (Deprenyl and L-Deprenyl),

TaE 1@ o b9 Qgé?%sgé(}‘/cg r%s %ﬁ%o?%ﬁé%z&éroﬂuﬁ%tﬁi&z&de

Anti - Psychoti | XI agents such as
A endopliemethianids, Gedeifrinig rGaptopBl, aCtderdiidatide, Clonidine, Dobutamine,

| or proet.hazi n | grpromazi ne, Fl uoxetine, . .
P B R 3 e e el R AToRE g3 Heparh et Jsosorbide
MD1nitéte Bred MORGRHES NiSdtdiphR] RRBRHI) Ritroglycerin, Papaverine,
Prazosin, Procainamide, Propranolol, Prostaglandin E1, Quinidine Sulfate, Timolol,

and Verapamil.
21. a-Adrenergic agonist agents such as Phenylpropanolamine.

22. Cholinergic agents such as Acetylcholine, Arecoline, Bethanechol, Carbachol,

Choline, Methacoline, Muscarine and Pilocarpine.

23. Estrogens such as Conjugated Estrogenic Hormones, Equilenin, Equilin,
Esterified Estrogens, 17B-Estradiol, Estradiol Benzoate, 17 B-Estradiol Valerate,

Estradiol 17 B-Cypionate, Estriol, Estrone, Estropipate, 17 B-Ethinyl Estradiol and
Mestranol.
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Pi peracet azi ne, Thiopropazate, Thioridazine,
Thi ot hi xene, Trifl uoperazine and Trifl upromazine. 15.

wao\ndosooser at i ve agents such as Enprostil and PCT/US2004/035556

M soprostol. 16. Anti-Viral agents such as Acyclovir,

RoaEVILelé Raxand swbifay Bdiidfen, 17. Anxiol ytic agents such
as Buspi rone, Benzodi azepi nes such as Al prazol am

ChI ord| azepoxi de, C onazepam C oraze te Di azepam
Nareofiintageniss agras sucly NabafsaerandNa Oxazol am

Pr azepam and Triazolam 18. b-Adrenergic agoni st

a | h

oy A ST EOnEh R Shet B ghielisaiBe Shd CHRAARGHBhe Apetate,

Sbemegentdne, Dﬁmgeqmln]bimetlﬁsmmemychegmmioﬂ'@ Bohihglesttenol,

1%81@ 3ty vt o B AaRP LB ek BRgbdengnire-
At enmﬂ Qsﬁeroﬁ@ HyfRbo8a&bhy Eap@sel Me% R@ﬁhxsterone and

Benzy dr of | umst hi azi de, Bendrof iazid
cMeérqmrqgest@@pc dysetate, Messpsrod tieetate, dsler@estmldNneefhindrone and

E I
e e T o
DNoipiro gdseeraxitg Pfdg@ﬁ@toha,tfeomélgdéﬁfnélaﬁd Bsershhdresh Pid@Dase forms of
Ni trog}l y%d}rl n, Papaverine, Prazosin, Procainam de,

ave prgé%aiedglrff&lﬁa’ fiar the acid (earbaxyly imgfipral group ina
lﬁ%ﬁ&gl gﬁl; \f%E ed ,ﬁ’#’mﬁl’%gé s%ﬁér?édﬁigr%g]?lgl g ggﬁg S

such as Acet yl choI | ne Arecol i ne, Bethanechol,
ChetraesidrygsCiieir ipassagdviirtahahe sien oMusicasai Wudi l:&rtﬂe rate-limiting

LR OR N R e
Esd 4500 @P@ld@d&ﬁkf}f’@ﬁaﬁﬁcten%d dﬁﬂ F%ud@%@&‘d@n time dependency for a

b-Estradi ol Val erate, Estra 17 b- i onat e,
EBYolngRd pEiqd fifme. é"éxempmpan emonn@f}dmg/ n thie Sysieti &4 sekacted

ch _as Bacl
R N e
NedaaXomnehicR the dvirgds tcﬁﬁrbﬁﬂah tmq:fﬁhﬁczﬂl;&‘dffe%gve ammtmt Generally,
Chl or madj a i none Acetate nmegest one,
DA€ 3Hosnt %o drs "rﬁgf: Fﬁag%c{s%ﬂéystw&% e fegm gbout 0.1 to 40% by
EBigh bRFEHEINQ.5 to 30% by weight, and optimally 1-20% weight per cent,

based on the total dry weight of the agent-carrier composition.

In the preferred embodiments of the invention, the inventors have found that by
preparing and processing the drug carrier composition and polymeric coating
separately, greater flexibility is afforded when manufacturing a transdermal device
employing processing solvents or solvent-based adhesives. Such solvents are
typically volatile, non-aqueous liquids, and are used to solubilize or dissolve the
active agent and polymers together into a composition that can more easily be
processed into a transdermal system, such as by coating or casting. Typical liquids
are volatile polar and non-polar organic liquids such as lower molecular weight
alkanols (e.g., isopropanol and ethanol), aromatics such as benzene derivatives (e.g.,
xylene and toluene), lower molecular weight alkanes and cycloalkanes (e.g., hexane,

heptane and cyclohexane) and alkanoic acid esters such as ethyl or butyl acetate.
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system. However, such compositions require a significant amount of solvent to be
removed. The agent carrier according to the invention is therefore prepared with a
solids content from about 50% to 98% of the total weight of the carrier composition,

or more preferably in the range of about 65% to about 85%.

In preferred embodiments using both acrylic and silicone adhesives, the solids
content and amount of the silicone-based adhesive can be increased to about 70% to
about 80%, and 60% to about 80% weight percent, respectively, while the amount of

acrylic adhesive can be reduced to about 1% to about 15% weight percent based on
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the silicone-based adhesive can be increased to about
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respectively, while the anmount of

The agent-carrier composition according to the invention, containing significantly
higher solids content and lower solvents, and capable of being coated to a backing or
release liner at a lower coat weight, can be processed faster or with reduced exposure
to elevated temperatures in order to minimize or prevent loss of drug or other
desirable components, such as hydrophillic enhancers, but it cannot still achieve
other necessary design and performance characteristics to be a transdermal delivery
device. Increasing per cent solids increases the “stiffness™ of the carrier which can

adversely affect the adhesive and cohesive properties required to function as a
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acrylic adhesive can be reduced to about 1% to about
15% wei ght percent based on -21 -the dry wei ght of the
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permeation rate and prc%l% to be achieved.

The polymeric coating can further be prepared to selectively control the desired
delivery rate, onset and profile for the drug by varying certain other physical
characteristics. As demonstrated in the examples employing an acrylic-based
adhesive coating, the delivery rate, onset of delivery (lag time) and delivery profile
of amphetamine base from the transdermal system may be selectively modulated by
one or more of (a) increasing or decreasing the thickness or coat weight of per cm?

(as applied to the backing or release liner of the system), (b) manipulating the moiety
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desirabl e conmponents, such as hydrophillic enhancers,
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w@esososaoehice characteristics to be a transder neCT/US2004/035556
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preferably from about 3% to about 10%, wherein the amounts described are based on
the dry weight of the total carrier composition. Drug delivery is desired from such a
system at a rate of about 0.1mg/cm? to about 10 mg/cm? and more preferably 0.1

mg/cm? to about0.6 mg/cm?, to deliver from about 2 to about 50 mg per 24 hours.

In certain embodiments of the invention, an enhancer can be incorporated into either
the carrier composition or the polymeric coating, or both. The term "enhancers" as
used herein refers to substances used to increase permeability and/or accelerate the
delivery of an active agent through the skin or mucosa, and include monhydric

alcohols such as ethyl, isopropyl, butyl and benzyl alcohols; or dihydric alcohols
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delivery rate, onset and profile for the drug by
varying certain other physical characteristics. As

walessnsiosat ed i n the exanpl es enpl oyi ng an PCT/US2004/035556
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into the transdermal system, the amount typically ranges up to about 30%, and
preferably from about 0.1% to about 15%, by weight based on the dry weight of the

total carrier composition.

Enhancers preferred for use in the drug carrier composition and polymeric coating
differ by virtue of the their differing processing conditions. Enhancers suitable for
use with the polymeric coating are those with sufficiently high boiling points or
lower volatile reactivity within the coating to withstand prolonged exposure to

elevated processing temperatures employed to drive off the solvents therein, and
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preferably from about 3% to about 10% wherein the
anounts descri bed are based on the dry wei ght of the
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hydrogenated wood rosins. Additional additives include binders such as lecithin

which "bind" the other ingredients, or theological agents (thickeners) containing
silicone such as fumed silica, reagent grade sand, precipitated silica, amorphous
silica, colloidal silicon dioxide, fused silica, silica gel, quartz and particulate
siliceous materials commercially available as Syloid®, Cabosil®, Aerosil®, and
Whitelite®, for purposes of enhancing the uniform consistency or continuous phase

of the composition or coating. Other additives and excipients include diluents,
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sorbitol and sorbitol anhydride such as pol ysorbate 20
comercially avail abl e under the trademark Tween(r) 20
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boiling points or lower volatile reactivity within the

c bnpgrgmalsygierntl Bwthensaplonyetpassdinssy pireme vableipselable covers
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DERESERONP SRS At oo BRI O, Gl Wi
satoufattedngaddasosidureatinorahérpdfat,i anddo dnabje haelling had i ¢
al cohols. having 6 to 12 carbon atons such as
c{f@fs@ﬂ%%ﬂ’?ol , lauryl alcohol and the like; aliphatic
and cycl oal i phatic hydrocarbons such as mneral oils;

CYB¢ %a&@ﬁﬁéﬂi@ty@ﬂﬁﬂ? ﬁﬁﬂ&ﬁeﬁbl@'aﬂ@ Bychesvea Bad kRkOREsonsi4EBle

as cycl ohexanone,; di (lower alkyl) acetam des such
awithithe pArdeuisr podiaeera ot awive RErRtesmas oy to Bdeteapivith the

' ‘ o : i ke . :
T
athdt ¢ambel wsedlisitguldr o cofrd bantionpdskyhnasds) filoxd, dess egtiusions,

as decyl met hyl  sul foxi de; essential _oils; nitrated,
al ‘Igﬁaﬂl?ecreifﬁap mwﬂﬁ Wi ket e AYhsaiihe Eelrape Haer is
N dTREdR¥A ofa ﬁ%gefrfapa/ﬁ&ﬁﬁwléﬁge’kgy;es gﬁﬂl r%ﬁ%ﬁﬂrel%ﬁse_ €., is not easily

pol yal kyl ene Si tic acids such as
otegiavedor separated faam ithe eeiidg ot enpEsdmndacthicsit 5 aféxéd), for

f act ant h di.um | l...sul fat il ]
S RIS DHBE e ey PP amuch jof ylian Lrflonyargfeticc may be
Pplied eI SBEad BACAlySconRéHHioRA &b SFfrefRPlel §é18ase liners are films
epoxi di zed |inseed Oi iquid esters, and the

l's, le |
| bocemersiadiiavaiatiorom Dyt WHmigion Rel oupdsr Ukstrlemarks
CORBREE b Aty el Pectiod b RoREHoRY b e from

hRgtei Rekhst, Ddk Brodlg Uil indyr e traéatdrky FLYOMW® idMRI2000®,
' xposure to el evate

e .
g? . gléﬁ:@ &%@i& §f? Iggﬁf 13O ’rthe trademarks ScotchPak®
such as 1022,

The backing is typically moisture impermeable and flexible but should be compatible
with the particular polymers or active agents used so as not to interfere with the
composition's ultimate application and therapeutic effect. Some suitable materials
that can be used, singularly, in combination, as laminates, films or as coextrusions, to
form the backing layer 20 are also well known in the art and include films or sheets
of polyethylene, polyester, polypropylene, polyurethane, polyolefin, polyvinyl

alcohol, polyvinyl chloride, polyvinylidene, polyamide, vinyl acetate resins,
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and therefore their loss, simlar to drug loss, is
decreased. Such enhancers are well known in the art

waresexaspl es i nclude al cohol's, propyl ene gl ycpCT/US2004/035556

di propyl ene gl ycol butyl ene glycol, m pyrol,
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nREALRPEA D sived il Br BHRRLSTRASH, infbbet $heaRag mlmbl expanded
additi ves and excipients available to those skilled in

syrghetictresimishents erfdlimsi s wpYRA fgbrdes, Sabrics,kmifépddghrigssclothes,
|
S TR PHy P B 186 20 Y Ton P Hadt | SRR iRY range of
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i s et o ePT S By SaS ReRl eyt o e Filpeed SpRlish itk

| ' d/ bili
e L
(uﬁﬂteatramlsdlgnml ti¢ onsyssmcitsel{sThabaskiing layareio m@a@@tﬂwr be made

gr ade san |tated silica, .a lLica
QBRI QAP %ﬁﬂﬁ 0B erebroy D G pic c%%’ i) hiersy Yayelengths
G béneiaf :1n§@f bdssilh @lrBugh)| duek ayiby FRtRTZaR08, fillers, inks, dyes and
commercially available as Syloid(r), Cabosi | (

Aber liled, tﬁmgurp@snsj ofproteeting @l(qtgsensp'@ye ﬁﬁjws @g@gs gpm) degradation
t h h
GPUBRBr S sl B3R EfcRhs SRR UREE 007

exci pi ents incl ude dlluents -26 -stablllzers
fTh ltheerh Snufedtaiesof abtafnﬁdi:lrmm]gsyaignnl(lsaccbrdmng thethe present invention,

hunmectants, anfj-irritants, [

pires eartist w&osﬁmné&aﬁlé?‘}% %@8 :lﬂaé BPlyBteric anior gihesive

a&gpﬁgsg %Eb\fg% 'r&gse Iysandctﬁérpé&ﬁ‘ﬁlﬁed AIHE e SarAbithntihe
st an s can present in any anount

sl frericesttating compla:nng the @r@elsﬂ mmiltlpn@p@ be peepared ip pey manner

3191@ osi tion E ng. Such additives or excipients

%B%%FI@% & e amounts up to 25% and
preferably from about 0.1%to about 10% by weight

b&s eger@flatynRneiay metiod bf pRbarifetrimgtiadmat aystémrl0 is as follows:
conposi tion. Transder mal systen1further enpl oys
rel ease liners or re vable/

b]ack| AgBrapsiafsr Rt ﬁ]éﬁmylg 0? ﬁge& éfﬁp‘gg ¢q-golvent(s),
HRRRES). }dﬂﬁwvbgg o FSHERAHI ke BSmERAhBBbrbRAHe) ihd

ter bl e ‘handl i ng
tmammty iirteiddogethén én a gbsselde forinnthe nog—dryga maw polymeric coating.
i nper meabl e and occl usive, and nust b e conpatible

\,{,\%E ht E{J‘S RB@‘HGI@I?S:%@\; 8 kl}v?g ra%sfgfre@i?oti X&tﬁg%ﬁgﬁatiéﬁ where it is

cast onto a backing film/layer at a controlled specified thickness and exposed to

elevated temperatures, such as in an oven, to remove the volatile processing solvents.

3. The polymeric coating is then laminated to a release liner applied to the

surface opposite the backing/layer and wound into rolls.

4. Appropriate amounts of drug(s), polymer(s), adhesive(s), solvent(s), co-
solvent(s), enhancer(s), additive(s) and/or excipient(s) are combined and thoroughly
and uniformly mixed together in a vessel to form the active agent carrier

composition.
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conposition's ultinmate application and therapeutic
effect. Sone suitable materials that can be used,

w@Rmgukass y, in conbi nation, as |am nates, filPET/US200&835556

coextrusions, to formthe release liner are well known

in the art . Wien the release liner. i s ¢ osed .of

e er T CApRestiony 5 PER g BRE b g aPrgBTE R B LS o onto
(d re®ase lifer AP4 QAN speRifvdadicRhiess @Rd eaiosel for dévatdde

coating or conposition to which it is affixed), for
drappRBrgsapich asan prpeds Eemoia ther yolatile progesgingzsolvents.
silicone, Teflon(r), or the like may b e applied to

the syrfac j - f :

57 SHS PRt P CAPIAOLL ARG o RIS
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Myl ar(r),.and. flyropol ynmer (sil.i cone oated filns .
CEmistnif o TSRl Fonpelin] et SRSt aadg bty is
Wl dungunlebnut he trademarks FL2000(r) and MRL2000(r),

and from 3M Corporation, St. Paul, Mnn. Sold under

the trademarks ScotchPak(r) such as 1022. The backing

i % tyPhesaftsr, dasired sizeandyhaperdeliiesy sysenty Kkarp peeppigd by die-
shoul d tibl ' ' | ymers or
*ORiEoGe AR, Rleolthd ifiSs AR bSHiAbaRO. Y

g§used sO as no 01N with the

~ conposition's ultimte application and therapeutic

eAfteahtiveBanke wilbabalivhe 28t gricabs nedeasarg diboth the ugend-carrier
singularly, in._conbination, as |am.nates, fi.l or.a s
oI ORdRnd baclig FTPRSIS A8 RreOREGra Conp ARty Whetoln
V\ﬁjfalchljﬁ DOMP ehdh §th& Rl R rfoRfbdSRer rbd®BsiRg oBd¥eR irfiAiliually,
pol'yet hyl ene, polyester, pol ypropylene, polyurethane,,
psich ap ired in;lineqirgacissherely eling pep Yabend. Asidlesnribge earlier,

pal.yvi.ny] i dene ol yam d vinyl acetate.. ' -
PSR St Bk BeD 2 o SR PREICT iR 18 By b2
eadnebioo et plekinkagdnytiint adieiel Mmkiisg prasiuat tavdpation to each other
deposited filnms _or sheets thereof, rubber sheets or

1 by thelr adhesaveamligonHemtere, phsier tshags lincs 2245 gpployed in the
non- is :
BB S56) 5 pAER, ol bt BRVRAREcoRl et Ror e
hanog carrieh cakipestéon to prévent arydferthér &ug tosd @@Ocould occur from

m ¢croneters. Th acking | ayer 20 nmay be.pi gnented

f Bindingsing wlls B rdseasTeRRgRl ffétle‘hr%aﬁ%llﬁ% e Gl of
eagd kY18, bi j gh;g]f@n@é' t @Bkl i cati on,
aﬁ%éagér/hlgégﬁztbg?%g%e??%{ﬂihgg, abelricﬁgﬁgﬁd ot her neans of
identification and/or traceability of the transdernal

uAidditionaliyandetteinagizely, a separateaadbiesiyje may be usel tedg) affix the

f h b d g ' .
Vb TR o RO B tar BRI b pERE O g e
PRIEsE BhérNG @t/ op {)dffig tHetolytadric coanial ontheldyug carrier

netallization, fillers, jnk%, dyes 1z%\nd'_ } ..
composition, depending on which is to be uséd as the point of topical application to

the skin or mucosa, to either the backing film/layer or the release liner.

In certain other preferred embodiments, a non-woven drug permeable film/layer,
such as a polyester film, may be interdisposed, such as pressure lamination, for
structural support or ease of manufacturing (i.e., has no effect on controlling drug
permeation or delivery) between the non-drug loaded coating and the drug-loaded

carrier composition.
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the |like, for purposes of protecting photosensitive
active agents from degradati on and/or preventing

W@ b@wso#os®r gy reactions or irritations on the BUDUSN4/035556

In the manufacture of a transdermal system 10
ageording.to the present. inventi drug. carrier
BBl S A eI ML R LHSaT R Pl Fch as
andpitarBiib ®adey that StviohgilidéEat i BPAT Bbise perh pérefuyesand/or

t hen conbi ned. The drug carrier_and pol ynerjc_coating
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C i | . i . i . ot - I

B el R e A Pl ODTY, O g Al 0P s low
cGath agdurihg ovae dpohy trecinove savénis) at yatdusistages dating the grocess,
to a fo ti ng operat.i on. where it is cast onto a backing

f PP 883’&?16 554 06 e8P ed speci fied thi ckness and

exposed to el evated tenperatures, such as in an oven,

t Thé eftley 6f thB@rocessaid dt€pspthe af®ahigf theingesdichts, 3nd THeeamount and
polyneric coating is then lamnated to a_rel ease |iner
appieiod ggitasionios miging pay Rsppwpertant nr%%%mb}?@/wfa%}mlba@end on
mﬁ#%ﬁgdi?& ?olryﬂf s actfve E,%B[v'eﬁfs% QBRHAESts Anhdh e s additives
pol yrer (sj, ad ésive(sS), so vent{s , cosolvents),

e ambexcipiégy pseddulithel tvagdrmahsistem. Shesqiactory e taradjusted by those

7 R R, W s dn 64 U8 obifehiofadhifTige RARleHElion

CBERReh jéHeQﬂu% cetBer &mpbiRiof AP 8R! dontiug foalB@Boating. It is believed
transferred to a coating operation where it is_ cast
ofapa aumbereafseher inresihodas foa exeomle.aithes dnethadsiof iceeting that are well-

thickness and exposed to.el evated.te raf ures.,: .
A e A A L S A

S edlvRNkiag afid mMAidife W chadingdthEofler 3f cdrfagn stepsp amebd ¢areied out
22 that 1s affixed to the polyneric coating to form

t ped wHE#lsn give dapiesbie 1esylls. t hen” renoved and affi xed to

the exposed surface of the drug carrier conposition

12, and the | am nated as j.Bswound into rolls. 7.
Thereafter, desired size and shape delivery systens

are prepared by diecutting or the like, fromthe

r &t the Exanplasas shawidwith eesppetdk Higisd3-5, the effect of variations in the

non-drug loaded coating are determined, indicating the effective control of
permeation rate, onset and profile thereby. Referring to the most preferred
embodiment depicted in Fig. 1, while the Examples are directed to formulations
using d-amphetamine base, representative of a low molecular weight drug, and using
an acrylic-based adhesive coating, it should be understood that similar drug
modulation can be achieved with other active agents, and through the use of other

polymers and system configurations as discussed.

All studies were conducted relative to a control transdermal delivery system, that

being a methylphenidate base transdermal delivery system (MethyPatch® produced
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Alternatively, the release liner 22 may not be
necessary if both the agent-carrier conposition 12 and

whawkiosmystonposi te are produced concomitant!y, PEUTERI04035556

attachnment to each other could be perforned after
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pePHehd me/emi (skpmple s, beingdiresteddo petyyrestoat whightn as imdicael
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structura or ease has
no effect on controlling drug perneation or delivery)

Hféthg?natzohg)f doug fwugf the dd&ﬁb_ﬁ@ﬁiﬂnﬂ%&i@ﬁ%ﬁwﬁb&mducted ona
[ = e carr.i er (0] |t,0n. - - en
e RaRe Ao et CRRR R ittt epfhawepblsized om

k@S caddvehslas, IAPHEAABIDE sPASHK i titiZed
at or near anbient terrperatS res fg\n %t}d’?l gg}(éa)\%%cfhg? punched,

@ the dige.nandpiianeil ondhe gellpwhidhatonmineiday istseniofaline

L articular .care shoul d be enpl oyed
SEhbh; EnEIRSREE Sort asSk ffF wF Hububr Stsisbdlipetiay Wit
diaving thre dohitnrseigad di a cqiRtanOthesk PpRKiRGIH 1 m. Samples (n =
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SQliner wersyigken atiygrigesiimp hentcovgathestyslyasiertion (9 hours),
_ g at | e
B g BHNTRGGR VGP e 08 by S Sro B P eltobabizony

as during oven drying to renove sol vents) at various

BXANEg pyring the process,

In Example 1, two acrylic-based adhesive coatings were prepared that each contained
two different non-functional monomers but in differing ratios, 1:1 and 8:2. No effect
should have been observed based upon the non-reactive propetties of non-functional
acrylic adhesives with drugs. As seen in Fig. 3, the effect of varying the monomeric
ratios significantly influenced both delivery rate and profile, one being of a first-

order type (fast onset and amount followed by depletion) and the other being near

zero-order (“sustained”).
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may al so be necessary or desirable . The order of the
processi ng steps, the anount of the ingredients, and
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s@§$&$pr ol yners, active agents, solvents or
co-solvents, enhancers and additives and excipients
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ephedidR Atar deRlsatddlivelyibte plofiléhi | € t he Exanples are
directed to formul ati ons using d-anphetam ne base,
representative of a | ow nol ecul ar wei ght drug, and
USKAQMRIE acryl i c- based adhesive coating, it should be
understood that simlar drug nodul ati on can be
aghiERu@gleVy, tie®idi§hic-Badel MghRBRbSingdRbrt PrepH@n chélfudi®ethe
of ot her polyners and system configurations as
diageilis gdlesive qoating desenbedan &xemptiut eaaina &% oabexy-a
I ein
%&%hﬁﬁt&%ﬁ? %’S’ﬁlgg &!x[% rbgér/]kg at%ﬁfé%gl ?rérg?f)}lcglx}%% gabout 2.5

( Ibﬁg/thabc&t(Sr thgferBdud ebbut 3G mpymP hasasditgaen Eié 3, igs flux rate
instant inventign, Noven Pharnaceuticals, |Inc
haRTFRCRANAB RFTY P Adhestve 6Hat}n£tthlck%‘?$§ decrgangs, mlah th@ delivery

A g 5 {)ﬁ%g&fis Gl e oﬂglnarégﬁé Ldrgﬁ]cs a(fl‘%?l e gg%tgl% é[hlckness

d-anphet'am ne were prepared us
namcréasect i onal , acrylic-based pressure sensitive
adhesi ve havi ng 75% solids in ethyl acetate and a

T RS he S TS A R U Tl bt Rl rom

| lcﬁﬁsﬁdfﬂﬁﬁbrﬁiﬂ ‘cﬁé‘j speRificaflo@antGprbctRé O tHOinPERH sciosed herein.
pressure-sensitive adhesive carrier conposition by dry

ht of
Th% beneﬁt of provisional application 60/515,306, filed Oct. 28, 2003, is hereby
claimed. The entire contents of this provisional application are incorporated herein

by reference.

It is intended that the specification be considered as exemplary only, with the true

scope and spirit of the invention being indicated by the following claims.
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5% acrylic adhesive, 75% silicone adhesive and 20%
drug at a coat weight of about 5 ng/cnR. Al non-drug
wo o@dedostryl i c- based adhesi ve coatings were pPEPHRBA4/035556
using the sanme acrylic adhesive used in preparing the
drug-1 oaded carrier conposition, which was coated onto
a pol yester backing and dried to a coat weight, for
St dsimkdand 2, to about 7.5 ng/cnR (exanple 3 being
directed to varying coat weights as indicated bel ow
bef or & temisdgnpal émgdebvdracomposton, Gailvengosition asmpesing a
conpositiqgn. Determ nation of drug flux of the
descr PRAEKIRSIANER at i ons was conducted on a nodified

Franz ,Jef & bk &Ry |co£tl§{g°lld9é’r, 8 fitserde Sftdafl MAEPEMNEAResive

obt ai ned from human cadaver skin. The transdernal
syst em foating Ryedeingasfisediiosne strfacs ofisaishmgkingdayated

on the aced..on the c i C n

isc, and pl | C ine .
on 1 o5 5t e BB TR RE S € Btol ol oH8 2L Rafl Sl carie
32 C f orconfiRsiidh dhyed beliy AAgEd id Wsebdnddyuridde o€ shidvdtrigast one
the solution stirred at a_constant rate of
appr oxi resiesiye guting e 8afpl es (n = 5) of the sol ution
ver € tclq}éﬁl? @%]Iolé/ ?Jl%a%'%ingf A B S SQ¥RA dulGes bHI¥d at least one
duration (9 hours).. an rug concentrations were
det er m neridrycdmpghition dspauty e/hkfeipuisald cdtrleashtong reapiey .composition

EXAMPLE 1 I n, le 1, two acrylic-based adhesive

coat i ngsl¥&r ‘é‘%ﬁ%%&ﬁ%ﬂaﬁ%@fmg’ae ety apewaY i e or more drugs
di ff er enfocHBBrafddnfb RO 1 APHR B SerttidingoBitidh idyeF.1 N9

ratios, : and 8:2.No effect should have been "observed
based upon the non-reactive properties of

non-functional acrylic adhesives with drugs. As seen

in Fig. 3, the effect of varying the nononeric ratios

i gni i [ nf [ Very. o eal
3 o 1155 kbl SERARR Qb ki el € B 1, wherein seid
and amdhssivefcohtimpylegerlvympbeindsedt ) ormredrilivebastdpolyiei. ng

near zero-order ("sustained"). -31 -EXAMPLE 2 la

Exanple 2, three acrylic-based adhesi ve coatings were
prepared that had differing functionality, one being

RON- f Uihe ta@RRImANHud BEIRENESmbYRidICARBrdeRy BQAYm 1, wherein said
functional but with varying concentrations (4% and 8%
of t heawigr bempositiandaysr spmprisasit rast eneraghylic-basedipolyger.
indicated in Fig. 4, the non-functional acrylic
coating inparted the fastest drug onset and higher
drug depletion than either carboxy-functional coating.

4. The transdermal drug delivery composition according to claim 3, wherein said

carrier composition is a blend of at least one acrylic-based polymer and at
least one second polymer selected from the group consisting of silicone-based
polymers, rubbers, gums, polyisobutylenes, polyvinylethers, polyurethanes,
styrene block copolymers, styrene/butadiene polymers, polyether block amide
copolymers, ethylene/vinyl acetate copolymers, vinyl acetate based adhesives,

and bioadhesives.

5. The transdermal drug delivery composition according to claim 4, wherein said

at least one second polymer includes a silicone-based polymer.
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Furt hernore, the use of carboxy-functional nononers

decreased drug onset and provided a near zero-order
waledosweoys profil e. Accordingly, the addition OPCT/US2004/035556

functional noiety to the acrylic coating, in this case

acidic functionality, increasingly dimnishes both

drug flux and onset with increasing carboxy

concentrations, but can provide a near zero-order

el i vdig tiepsdermalpg delivepncpmpostion ageQrding fo glain Hr wherein the
acryli, q%hﬁﬁ v 0

usi ng §ﬁ2@§§%§rrc a@%@@ﬁ@ggéﬁgﬁFﬂg&gégﬁﬁf édgﬂﬁﬁﬁp95A)Ofﬂm
Ex anplaalXirg evelighit of thg of thecaartiancphpositioonal i ty but

applied to the backing at three different thickness,

about 2.5 ng/cn®, about 5 ng/cn2 and about 7.5 ng/cnR

. As indicated in Fig. 5 the flux rate increases as
tihe aqmyiafs RENSSIME d61PRkY BEmp NGRS dHRCoRHERS], wherein said
while the delivery profile approaches near zero- order

as t heawist gpmposididre bysreinehdes ag aetvliefawred palyiaeiewbiel is present
O her o) &N [ re
those (2B PPl 7% erieok P SE R Ry yoTByBP Berl b R
speci comabsiten.and practice of the invention drsclosed
herein. The benefit of provisional application

60/ 515, 306, filed Cct. 28, 2003, is hereby clained.
The entire contents of this provisional application

Q;r e | MeRRRALRLAM d8E abiydy c&’ﬁﬁ@ﬁﬁ&ﬁ&coﬂdﬁné ® dléflhle'}’" Afibrein said
that the specification be considered as exenpl a

only, awryﬂlh-braml nalyreersis ppesentrigons pibputt 2% to abmltr8ﬁ9/<ernﬁﬁhgrﬁotal dry
bei ng _i qgc?% ?g the follow.n lclalns -32 -What is

cl ai meS SGLHSHIPORGE [8&T i very conposi ti on,
said conposition conprising a a backing |ayer; at

| east one adhesive coating |ayer, a first surface of

sal d at | east one_adhesive coating |ayer bei Lfl xed
o ond bsdrensiesmal dryg dgliysay Rpmgoqlta%rcw@rna Odiimghovherein said

carri %Erri%‘r"@&ﬁﬁésﬁt‘l&f‘la AUELud&: first surface of said at

| east one carrier conposition |ayer being affixed to a
second surface of said at |east one adhesive coating
| ayer; and &iy emfimstinirglic-based polymardraviaifd fiest funstignality and a

second surf af?rs flubllaty%a%tmétgragrtld one

(ii) a second acrylic-based polymer having a second functionality
and solubility parameter, wherein the first and second functionalities
differ in the amount and type of functional groups, to provide an
acrylic-based polymer combination having a net functionality
proportional to the ratio of the first and second acrylic based
polymers used, and are present in proportions to provide a net
solubility parameter.

10.  The transdermal drug delivery composition according to claim 9, wherein the
first acrylic-based polymer is present in an amount to provide a flux of the one
or more drugs in the dermal drug delivery composition which is greater than a

composition based solely on the second acrylic-based polymer.
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carrier conposition |ayer, wherein said at | east one
carrier conposition |layer includes a therapeutically

wetdososiose anount of one or nore drugs i ncor poPEr/882004/035556

into the at |east one carrier conposition |ayer. 2.

The transdermal dyug.,delivery conposition according.to.
dlai mEe tapierpsl f@“ag o Bmegless RCPHRAInSy B I gy ogein the
at | egﬁbumﬁ A€ 53doh & 2D9REBaRAl er i3 in TRE2hEABS S5 WRight %
drug delivery conposition according to claiml,

wher eand eianaat of the fostgsadicthased palymer isomphe sange af 95 to 5 %
| east . one.acryl.ic-based pol yner.. .4. .The transder nal

dr ug. BEMEy RO B REL el ot A TRl 5

wherein said carrier conposition is a blend of at

| east one acrylic-based polynmer and at | east one
second pol yner se| ected fromthe, group consistin

481 i cohe imaxlermpairyadelivery eamprasiiongigaerding to claim fl, Vherein the
| yi 1 o
PO\ o ARRHOUIIRE SecoRPLIH AR BT cr BOLYMHE LR 20-75 weight %

yrene ock copoly ut adi ene pol yners,
pol yethdthekinomint afribd dirstapolligrmses padyingt is e the ragge of 75 to 20 %
acet ate copol rs, vinyl et at.e based adhesives, and
bi oadiESYAHIE, albbasid,an (i niefidy wig ol ey s y
conposition according to claim4, wherein said at
| east one second pol yner includes a silicone-based
polymer. -33 -6. The transdermal drug delivery, .
ddnpodihe itensdesioal dua getvery campesitionpeaoeding th éféum 9, wherein the

acryl ixc-b j ' f . %

fo aboti SR PRyt B beBhERET s LRGP Hroptoand the
car ri gécondapglictbassd pblynldrehat pradsdaninet] fehatignaledromsr y
conposition according to claim1l, wherein said carrier

conposition | ayer includes an acrylic-based pol ynmer
which is present from about 2% to about 95% of the

gt al Tohe YraW&eahl @hio HOBR RS cdifoshffn dc@brdb Qi P3) wirein the
The transdernmal drug deli'very conposition according to

cl ai ms@condiaerydicrbasal phlymentas catbaxddnger ndnoxy sunstiesd groups.
fromabout 2% to about 85% of the total dry weight of

the of the carrier conposition layer. 9. The

transdermal drug delivery conposition according to

abkai mThe tiahsdetindl &ag deldaty tahpasiigosicbiding foaotdim 13, wherein the
includes: (i) _a first acryl]ic-based pol yner havi_cpg a

first quﬂgétaicgy,],grba@gﬂ polymgr 1s present in an amount to provide an increased

saturation concentration in the dermal drug delivery composition which is

greater than a composition based solely on the first acrylic based polymer.

16.  The transdermal drug delivery composition according to claim 9, wherein the
functional groups are provided by monomer units containing functional groups
which are incorporated into the second acrylic-based polymer in an amount of
from 0.1 to 20 % by weight, based on the dry weight of the second acrylic-
based polymer.

17.  The transdermal drug delivery composition according to claim 16, wherein the

functional monomers are incorporated into the second acrylic-based polymer
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first solubility paraneter; and (ii) a second

acrylic-based pol yner having a second functionality
war@sseosbhi | ity paraneter, wherein the first aPdI/EsmoH0B5556

functionalities differ in the amount and type of

functional grou t O, Pr.OVi an a | i cr based, pal y:ner
combi AT 41 H%tvﬁg)ﬁ]ao’ﬁ (hgtto %u(%itpf gﬁ’e{'fl%l{’yli?s?ﬁ %gtfe‘t n‘g%ﬁgﬁto(’f the
t he rgédodd atrylibDadddrpdlynderd second acrylic based
pol ymers used, and are present in proportions to
provide a net solubility paraneter. 10. The
transdernmal drug delivery conposition according to

al . a]e - | .
182 soride RSB 4lg dblife) cBRIAILG] RASRARER, YARE ) bercin the
nmor e dt legst tiwo fidhpgmetepahaherd rcogtatie bubstantialtyoondyshe ficsh and second
whi ch is_.greater than a conposition based solely on
t he séﬁrgﬁg'bﬁf‘ﬁdﬁollmﬁﬁsed pol ymer. -34 -. The
transdermal drug delivery conposition according to
claim 10, wherein the anount of the second

acrylic-based pola/mer is in the range of 5-95 weight %
dAd" t Adbe arppsdermal drup defiyary comppsitipe agrweding fofipine P, wherein the

ot al gAY SR TR Rl A B Rl '€

drug delivery conposition according to claim 11,
wherei n the anount of the second acrylic-based pol ymer

i.s in_the rapge of 2Q-75 wei ght % and the anmpunt.  of .
PRe. 1 18 Srapgt e B Qe epb FopAERs 6 otz DTB 1k wharein the
to 20 cH¥yIaheitnal %rkli@ﬁ&%g PNyhdHEiné1Rd&l 0, 0%y 1984 Bftweight of
of the polynmer. 13. The transdermal drug delivery
conposatboryl fasetiomdi mgnamerginitsm 9, wherein the first

acrylic based pol yner has substantially no functiona
groups and the second acrylic-based pol yner has
predet erm ned functional groups. 14. The transder nal

drug dikitiasderaaindrog deliveny acapssitidigadcordidgaioroldim, 20, wherein the
wherei n_the second acryl ic-based pol yner has, carbox

) . P
and/ ocarbegylofynctigndl pailis-beed upalymes s 1 grgsslinred ey 1 acetate
drug delhiXehy, § tion according to claim 13,
mherein5?hea§égon% acrylic-based polyner is present in
an anmount to provide an increased saturation
concentration in the dermal drug delivery conposition

vlai ch Tihs typnedermel dingdelivesy rpopitiomatsaniies taotleiy1.gpberein said
the Tl RLGAClih g 1.085G8uRSL Y Ter -

(i) a first acrylic-based polymer having a first functionality; and

(ii) a second acrylic-based polymer having a second functionality,
wherein the first and second functionalities differ in the amount and
type of functional groups, to provide an acrylic-based polymer
combination having a net functionality proportional to the ratio of the
first and second acrylic based polymers used.

23.  The transdermal drug delivery composition according to claim 22, wherein the

amount of the second acrylic-based polymer is in the range of 5-95 weight %
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16. The transdermal drug delivery conposition

according to claim9, wherein the functional groups
wae®@sps055 ded by nononer units containi ng funcP€DO&L004/035556

groups which are incorporated into the second

acrylicg-pased pol.yner in an anoynt.of f.rom 0.1 to %< o
by vegihe sBauB @ty b e Mg sarerih B e gy o 5 %
acr yljychasRdad 84a®h thelibtal AREwtikBNSCRE Pllymdr.ug
delivéry conposition according to claim16, wherein

the functional nononers are incorporated into the
second acrylic-based polynmer -35 -in an anount of from

L1t % hanty q: .1. el . t .
i confhmib ittt ipeyfay onBy S athiHELATARE 23 iftrein the
del i vagune offheskddndracadicdasidygplymercis an theGangeheli20-7 weight %
at least_ two pol r.polyners contain substiantial 0
onl y #¥dhg ARGUIL g‘lees@%m{’ﬁe&“c‘ﬁ%?ﬁ? 8913!&%_68 lﬁ‘&f“?ﬁ?élﬁ% _.Ok {ot020%
The ttwéi%%{ DR baddfi g tHeloka! Sty wERAPOSthE beRmRECcOr ding to
cl ai m”9, Wwhérein the second "acrylic-based pol yner

i ncl udes carboxyl functional groups. 20. The
transdernmal drug delivery conposition according to

BT .
of cafilRpxwilylit Wagdd poBImerA® Fabstantially. nd funclibral groups and the

transdernmal drug delivery conpogsition according to
cl ai niegend wﬂi%g%e@ RelyesF b%@rﬁgwﬁwdoﬁaﬁmai groups.

acrylic-based polyner is a crosslinked vinyl acetate
acrylic-based polyner. 22. The transdermal drug

del i very conposition according to claim1, wherein )
2@i d Hothesisdernd divigrdglivery eomposition escording taclhim 26, wherein the

acrylic-based. pol r. havin first. functional ity:

and’ (eeprEss Bt dBpyRRt bkl bRt R b ol groups
second functionality, wherein the first and second
functionalities differ in the amount and type of

functional groups, to provide an acrylic-based I r,
bnbi Reg tr@wgml dipedekigerycomPOsIFAR RFIAYIIBE & plaim §2a%4ﬂ%sln the

the rat lelibvi itlcbftaR@SERnctional groups

o B g BB G g pion s

conpowhichare Acomodited)intothe [sedomd 22rylickesal polyiner in an amount of
from 0.1 to 20 % by weight, based on the dry weight of the second acrylic-

based polymer.

28.  The transdermal drug delivery composition according to claim 27, wherein the
functional monomers are incorporated into the second acrylic-based polymer
in an amount of from 0.1 to 8 % by weight, based on the dry weight of the

second acrylic-based polymer.

29.  The transdermal drug delivery composition according to claim 22, wherein the
at least two polymer polymers contain substantially only the first and second

acrylic-based polymers.
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amount of the second acrylic-based polyner is in the
range of 5-95 weight % -36 -and the anount of the

WO 200s0426F yl | c- based polynmer is in the range oPCPES1004/835556
% by weight, all based on the total dry weight of the

olypmer. 24 The tragnsdernmal drug deli.ver Q LBl
3@ccor ﬁr@nﬂgﬂgp I'Hf%a VEIH EPBPRY ac&?r%*tﬂ%%& anﬁ?e&? whisfh the
secoRgLAg Yyiie-tAaRsblRatyiABndéscal Boxy hRint doae g@ipL 0- 75

wei ght % and the anmount of the first acrylic-based
polymer is in the range of 75 to 20 % by wei ght, all
based on the total dry weight of the polynmer. 25. The

ran I L4 g&q& ' REELR I i
3E:lr ai %%gé%%%%%gﬁ g I%uél\{‘%wg@ﬁ cr yﬁ %& %sed pcgglhglgsedr’ %ﬁlgéfm the
subs teabokdl fuyictivnal aergtic-baskd olyongsindndest hé te 30 3ady weight of
acrylic-based pol yner has predeterm ned functi onal
gr ousarbosyl fugfional MAREFLRASYr ug del i very conpositi on
according to claim?25, wherein the second
acrylic-based pol yner has carboxyl and/or hydroxy
functional groups. 27. The transdernal drug deljvery |,
PonpFiettiansdeamebinz dglivasy epmpasiton acgpeding o g 31, wherein the
functiqgnal, groups_.ar | de 0 j .
cont SPHoRY ?%c Ppa, %?rygé'%%g &%19%‘1%’?3? eyﬁ%%g%%e?atv oyl acetate
I nt o dchRgicIReansbigmey! i c- based pol yner in an anount of
fromO0.1 to 20 % by wei ght, based on the dry wei ght of
the second acrylicbased pol yner. 28. The transder nal

drug delive C 0sj t.ion accor.ding to..claim27 ..
Shor e TGS TRG Qg et Ve o meps o gesortie RbMBLY, whirgin seid
the spnomek @miinkifePasRdePObKABLE N an amount of from
0.1 to 8 %by weight, based on the dry weight of the

second acrylic-based polymer. 29. The transdernal drug
del i very cotiposindcaylicalased polger:and| ai m 22, wherein
the at |east two polyner polymers contain

substantially only the firs nd second, acrylic-based . .
pol ymers. -@9 -ddeastrpge %ercawiag‘e/w&r selpqies %81“1 t&)% gPup consisting
conposi ti onpAcglitsherhséd polginRrs?2 rublesy egams,hepdgsamtylenes,
acrylic-based pol r include bo f.ungt j.gnal
aroups. - TROVERRIRES: naPoMREAR s Sl SR sopolymers,
accor di ng t styrsheibutadizne whelymiers, t padydherbblogk fmitlet icopplymers,
acrylic-bas LRgE o b, JifylbeetHtebasddbiives, and
of car boxyl Kfr%glteﬁl(’o gﬁée@n%no%?yrg%i t slﬁy e

bioadhesives.
34.  The transdermal drug delivery composition according to claim 33, wherein

said second polymer includes a silicone-based polymer.

35.  The transdermal drug delivery composition according to claim 1, wherein said
adhesive coating layer has a coat weight of from about 2.5 to about 15

mg/cm?.

36.  The transdermal drug delivery composition according to claim 35, wherein
said adhesive coating layer has a coat weight of from about 2.5 to about 7.5

mg/cm?.
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32. The transdermal drug delivery conposition

according to claim 31, wherein the carboxyl functional
waeoogloimshased pol ymer is a crosslinked vinyl BCEUS1084/035556

acrylic-based polyner. 33. The transdermal drug

delivery conposition according to claim1, wherein

sai d adhesive coating layer includes a blend of: (i)

30yt ke Read PR NOReDy BBty ErarRgloufith £35R0E said

sili C@ﬂﬁesh%&ﬁﬁtn@g)ﬂayaﬂfas a cbatbhagis, of GkoWB about 5 mg/cm?.
pol yi sobut yl enes, pol yvinyl ethers, polyurethanes

styrene bl ock copol ynmers, styrene/ butadi ene pol yners,
pol yet her bl ock am de copol yners, ethyl ene/vinyl

aget at r es,
RS o BRI e ME ey B Al o R ERANASHNER wiRéln sid
corrposadhasm @ating tichges at ledshione 3&ylivihesedipolysadrchnd edendn said
pol ymer | udes.a si.licone- e oI . 3b, The
P ans AL R PSR Y ETOP B8 b 0 el of g corylate or
cl ai Mafly] WhGH Rt ddnddNBshv® ¢eabong dfaléerfuﬁaﬁnﬂ monomer
coat weight of from about 2.5 to about 15 36.

ng/
The t capdpwerizgblawiily theaicrylateyanddramo Sito #6% czfmlmrmqmgmens
cl ai m 35, wherein said adhesive coating | ayer has a
coat weight of fromabout 2.5 to about 7.5 ng/cm -38
-37, The transdermal drug delivery comnposition
86cor dhagranederhnal diuk, dmef}ebmmﬁbraddwsdmg t€ @idiinngB, wherein
| ayer as a coat [ f from abqut $ ng/ cn .,38. i
The t FAAsHEYIAK) OGP af‘erw alfe PPDOBITH JaG1P4 S rAcadio peif nethgerylic

claim a I .
et "4 A1 B, AR S O g a2
acryl iethybagdd amlayaIEZ-etlsflmmﬁpmm@Ihcwﬂata,t 1$®a‘s'ﬂ m%my isooctyl
0 to APIaRr ST o r oSl e s defol Aerviate
the agey Qﬁ&hao@ﬂdtef ﬂ&l@c?l dR@y14RYudecot Hl%’fhaHiQI'IlaQ£"53ti?1§ecyi3 erylate,
The transdernmal dru ivery composition accordlng to

cl ai mas@trldﬁﬁﬁlrféﬁha%ﬁlﬁ@ acrylate or alkyl acrylate
nmononer includes acrylic acid, nethacrylic

40.  The transdermal drug delivery device according to claim 39, wherein said
functional monomer is a monomer selected from the group consisting of
methacrylic acid, maleic acid, maleic anhydride, hydroxyethyl acrylate,
hydroxypropyl acrylate, acrylamide, dimethylacrylamide, acrylonitrile,
dimethylaminoethyl acrylate, dimethylaminoethyl methacrylate, tert-
butylaminoethyl acrylate, tert-butylaminoethyl methacrylate, methoxyethyl
acrylate and methoxyethyl methacrylate.

41" A method of producing the transdermal drug delivery composition according
to claim 1, comprising the steps of:

thoroughly and uniformly mixing together in a vessel appropriate
amounts of the polymer(s), adhesive(s), solvent(s), co-solvent(s),
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acid, butyl acrylate, butyl nethacryl ate, hexyl

acryl ate, hexyl nethacrylate, 2- ethylbutyl acrylate,
wQ2@slylobut yl net hacryl ate, isooctyl acryl at e, PCHOSIINYD35556

nmet hacryl ate, 2-ethyl hexyl acryl ate, 2-ethyl hexyl

met hacryl ate, decyl  acrylate, decyl nethacrylate, i

dodecy! ~ &8hgncar(®), 26ditue() andirexeipyang(ekto formdaidyadhesive coating

acryl ate,aypd tridecyl nmethacrylate. 40. The

transdermal drug delivery device according to claim

39, wherein.said functiaqnal nonesr i . noponer . .
sel ect ed Cia%‘][g]i% %ahdea(g?gl&% 8%%W§:]%felr R 8{00%1‘ gar?gﬂ%@%?rfdce}(posmg said
aci d, nalcestcadiesive laptreite cevaledr tedmperdiyds oy ®intoyle the volatile
acrylate,r&%%ﬁg YRVQRY! acrylate, acrylam de,

gkry aﬁ?dg,

di met hyl acrylonitrile, dimethylan noethyl

acryl ate, djnethylam noet hyl nethacrylate, . L .

t ert but y1RnABRE pajd adhasiyegoating Qye a@é%twlsﬁaed@@f Which is applied
met hacr y liatie, sunfatdeppositditle backiyg fitne; and et hoxyet hyl

met hacrylate. 41. A nmethod of producing the

claim s olbd, 1 WiolnfOTRRRs" JGERECBRPME Smounts of
uni f or i yreg(Ri mylioeyé0h edhdsivets),vendsat(shppr-spvang(sk enhancer(s),
anount s %ﬁdﬁng(SP g%&&eé ient ?2)?5’ 'Vgsgglstl)zfogx? lstl;{ee%?ci%ﬁomposition

co-solvent(s), - - enhance itiv
exci pi entP¥Y: to form sai d adhesi ve coating |ayer;
casting said adhesive coating |ayer onto a backing

film and castimgsaiticasddrdoapdiition bediawecdndyeleaiedirRl;evat ed
tenperatures to renove the volatile processing

fs_ol vent S’rerh%? b NEh SR s@ﬂﬁ&sdn}ﬁ%fﬁﬁ?glsﬁﬁl QLS éacoating layer
irst release Finer Ich i s applie St ace

opposi t e t@ pdd agier eupositiqn leyesr oughl y and uniforny

m xi ng together appropriate anounts of drug(s),

pol ymer (s), adhesive(s), solvent(s), co-solvent(s),
dphanqge (@pthoddsbicbidvel 30 A4igh an, eveiddh eald SdrrieP @Bmposition is

vessel to rmthe.carrier conmpositign | ayer; cast.in

st et A BhbHhreoR Rou B + SMEluSiRiag Jotvents
r enov afiegr teaigicast oetd saidlseamd réleasedinend af f i xi ng sai d
adhesi ve coating | ayer

43. A method of controlling the flux of a drug from a dermal drug delivery
composition, comprising:
(a) providing a composition comprising:

(1) abacking layer;

(i) at least one adhesive coating layer, a first surface of said at least
one adhesive coating layer being affixed to one surface of said
backing layer;

(iii) at least one carrier composition layer, a first surface of said at
least one carrier composition layer being affixed to a second
surface of said at least one adhesive coating layer; and

(iv) a release liner affixed to a second surface of said at least one
carrier composition layer, wherein said at least one carrier

composition layer includes a therapeutically effective amount of
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to said carrier conposition |layer. 42. The nethod
according to claim4l, wherein said carrier

W@ 095083065 on i s exposed to el evated tenperat urBGT/US2004/035556
renmove the volatile processing solvents after being
cast onto sai n3esORhré &lrdS tndolgdRhted 4dto the &L NS Bfe carrier
controlling the flux of a drug froma dermal drug
del i very conpoomppsition yspri sing: (a) providing a
conposition conprising: (i) a backing layer; (ii) at

| t ' ti. er first f .of
saa 4B FlBERe MRoRRE SOCABYFY cofidd Lts B uSGRifs e coat
to one swefghtemofonsdicdniedy, ng fgaonality i0f) sadt aliRABRE coating

one carrier conposition layer, a first surface of said
at | east'@ffe carrier conposition |ayer being affixed
to a second surface of said at | east one adhesive
coating layer; and (iv) a release liner affixed to a
second surface of said at |east one carrier
conposition | ayer, wherein said at |east one carrier
conposition layer includes a therapeutically effective
amount o f -40 -one or nore drugs incorporated into
the at | east one carrier conposition |ayer; (b)
selectively tailoring said adhesive coating |ayer by
nodi fyi ng the coat wei ght, nononeric makeup, or
functionality of said adhesive coating |ayer. -41 -
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