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PERVEANT DELI VERY SYSTEM AND METHODS FOR USE THEREOF
Cross Reference to Related Applications This

W@pphilzssts on clains priority to U S. Provi si onetT/B810861023640

Application Serial No. 60/691, 898, which was filed

June 17, 2005, the disclosure of which is hereby

i ncorporated by reference in its entirety for al

purposes. Field of the Invention The present invention
PERMEANTJSEBFGERY SYSTRM ARG MIBTHORS FOS HSE THEREOR

delivery and nore specifically to devices, systens and

nmet hods for sanme. Background of the Invention

Transder nal diéig REEdrel & t6 Rolatc@BpplitatioReen nar ket ed
for a variety of therafeutlc i ndi cations over the

20 Tiseapslicarippicdam prioxiyydad 48 Pravisipap] Katest Aplicating ral
No. mg%b;f%% gﬁnamyhied'mxeewdzoeel aeg'a{sb@sm'af%g&%s bfkeby

reservoir or dr ag- Fix

incoggutabad bpeefelkeﬁte/\mats emmtpﬁirmﬂmmsbayer s: an outer
i npervi ous backing |ayer that creates an occl usive
envi ronnent and prevents the |oss of drug through the

backi ng surface andnag df@ﬁ‘@%ﬁ&ﬂhﬁﬁe” c layer that

functions as an adhesive and/or rate-controlling
e e presentl invdntien celstes péneealliriaghe Beld oy @ansdéemlgnrmwmé

reser oir i bet ween t ki and arate
deliygi}pp moff?@’eﬁ&%ﬁnﬁ%e&vﬁgﬁ% SP s F’é‘? 8’5@?@ )z)mte hr ough

the rate-controlling nenbrane whi ch can be

m croporous or nonporous. |n the drag reservoir

conpartment, t heBGﬁEl@g‘OEmﬁ obthe InveRtdor or m of a

solyt | g aﬁaﬁgge&gggﬁ gﬁgve%eeg'ﬁﬁﬁ&gff% a%ﬁﬁ%/cuf' d

pol yTrer er surtace o meric
therﬁ@ﬁtié aftecadiohdover iayist Z(T yehtadryieatiss irbisdermal delivery

ypoal | ergeni ¢ adhesi ve pol yner may be in the
systerag aredbrqaiedas ag ey ered Paléfgle@ﬁ larfiates TPl 4 v%djd THg fregLyor

oratgtyxf‘sgt glrsnfyg}ért ARSI v N ST 5 B v ﬁﬁ&ﬁd ?éyéi‘ssaﬁle&ﬁéron

e drug-1n-adhesive system the drug
impererims badking klyéxdhmmieatb@s aghi cs:phlssne mgvnrcbmn@txt agd prevemts the loss

of A e e e e e PR Lot LR EIeAER

adh&HReRN2 lz{teJ&oﬁtP&hﬁﬁﬁl%nfB?aﬂ%OlIn R das@eL iy @8cerit @i, the

i mpervi ous backing layer. On top of the reservoir,
reser\@yxels sm@ﬁvlchqdrb@tw@att@jbmmsand@ rgist oppriselling aneapprice dlhe
drug ele&f,es Oél?}é 1881{%t € 1a@%%ngg)llgﬂgix%gll}lﬁ{/a%ﬂo\g%?]{l ?%ﬁ %ér &?cr(q};olllgus

or nbmm&m ITh elpod ry gredseifvdiridoxparithehi, Xedirogitan e in the form of a
drug- i nmper nmeabl e backi ng .l ayer. | nstead of apti)l yi ng

solufipe, SHENFESIONeOTH] PHEsHesRed ip e SPRQ PRlET PRkE: (I the OP‘FY i s
sur@&mﬂtﬁéjpélﬁnret% MeivPhle! aﬂnﬁrl%/ez of drug-compatible, hypoallergenic

adhesive polymer may be applied.

In the case of the drug matrix design, there are two types, the drug-in-adhesive
system and the matrix dispersion system. In the drug-in-adhesive system, the drug
reservoir is formed by dispersing the drug in an adhesive polymer and then spreading
the medicated polymer adhesive by solvent casting or by melting the adhesive (in the
case of hot-melt adhesives) onto an impervious backing layer. On top of the reservoir,
layers of unmedicated adhesive polymer are applied. In the case of the matrix

dispersion system, the drug is dispersed homogeneously in a hydrophilic or lipophilic



10

15

20

25

30

adhesi ve. Mst conventional transdernmal products
contain small nolecule drugs (< 500 Daltons) that are
WO 2opBEcss ¢ in nature, allowi ng themto di ssol RET/URL006/023640
and diffuse through the lipid bilayers of the outer
| ayer of the skin, the stratum corneum Most
pol}&ﬁé}rﬁ%ﬂﬁk AR FiREDGHLS tasinegnﬁﬁ@nﬁem@ bhdROPRYe L‘ns’éb%& Qf lsmghg
of the drug, not the hydrophilic or water soluble sa
the ddhesive Tn Hdresldes ofthe daigiroseryoir, 4t is ypplisd] th youn arpeterherad
adhsqyll nol ecules to allow a sufficient flux into the
%%é@ across a reasonably sized patch area. To increase

t r asH ebiRdntibhal XransRehIGRbIREY FRBiH Sak AbIRRY Eubales00

been added to transdermal formul ati ons. However, use

Daligns)dhatrre Bponsdlicinaeiuse daniracbes thaisselye e apd diffuse
throﬁgkg e %ﬁﬁ)ﬁﬂ)l&&%@? %fil@gut@r lﬁg{) of ‘{’111 e&tm tﬁéjgftra?&m %ngldrlnéMost

er so ’or any no
tranhdﬁhg&lprb@@d‘ﬂs ddddin Ded lipmphﬂicd)aﬁeéﬁ@ﬂn dftiles dnenidt ¢hd lepdedishilic

Accordlngl t here | a need in the rt for ved
OF Wi ﬁé‘e@m Tamgdermn 'g%lév%]fs tHRIRR bwrﬁgeq P?@Eler mal
molf lés‘%‘é Mo@f %fﬁafa{t%auﬁﬂo%@ﬁadp%%ssaq?ﬁto A 8bd fltch area.

erapeutic delivery rates. Summary o nvention
To 1ﬁﬁeaq@nwe¢mnahﬂ®nmhcmlcpkmmﬁﬁmmﬂmms hayg deemsddeddo

r..cau the transder x of, a perneant

trangerat ritori 65 HEfe'of ot AR T Rorbertin ShbdheBR At AoY

been Q68Esshl adhisHR 8 chfficTat ik 6f sﬁgidmpmha of Wae s@sPRGug or
the present invention provides a device for causing

any méequﬁealmé thenl 1000 Daltets tg reashriberapevitiadeyels. s%ﬂsp@iemglm there

isa flod B w P Rl TRL RO AR e oL R o
tranSdenmA] cﬁdhﬁgryébfmdiydfu philgreasiadilt o aailityjeot ahﬂmrapgutzac dedivem

surface and defining a plurality of conduits therein
rate§.-he matrix, at |east a portlon of the plurality of

conduits be| ng ing &@mgatg; }%B}P the bottom
hy ro 1

surface. An undi ss C perneant is
di élﬁ:xeqmtenhavmmn providasievaep aystemm and methedpfarcabdingthe

co of th trix.. In a second ect, the .
tranleg BN TG SR BU ot ofs REReH op TRy Sl RyEH pkin
layet bpRgEgEqml flux of a perneant into a subject via at

| east one fornmed pathway through a skin |ayer of the

subfjodbts. enﬂo@@rﬁfsfr@p@@, thi p@saﬁp@wﬁgﬁ prdvedss pvishice 6ot
caustl%thgxr%tpedn gl%lglnil?urxl (?c’fe ) prﬁg}ge%ia { tofaosab]‘ﬁa% ﬁlfg téti(llggﬁ lo&lé,[ fo]c ! H] ng

one [Fayer—a and
path@taylte@agh askindgler vetly sugser Vidicldetice 0otprigestaaiclibery

reselpvro(lersc%rrllgpr{smfgeanrtl(;nqgwgggradable matrix having a bottom surface and
defining a plurality of conduits therein the matrix, at least a portion of the plurality of
conduits being in communication with the bottom surface. An undissolved
hydrophilic permeant is disposed therein at least a portion of the plurality of conduits
of the matrix.

In a second aspect, the present invention provides a system for causing the
transdermal flux of a permeant into a subject via at least one formed pathway through

a skin layer of the subject. According to this aspect of the invention, the system

comprises a means for intentionally forming the at least one formed pathway in the
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described herein. In a third aspect, the present
i nvention provides a nethod for causing the

wo eca@adsksssral flux of a perneant into a subj ectP@I/ESZNG6/023640

| east one fornmed pat hway through a skin [ayer of the
subj ect. According to this aspect, the method
skind9VaR ah & 861cR¥t QKb dEIREr PressiRbR GEcdidink Mg thR présRASIAERRIN as
pernmeant administration site, the adm nistration site
dﬁﬁﬁ@@%h@@uhg the at |east one formed pathway through the

S k' 2 él? %(g aﬁpggt?}?%lp%seﬁtr 18¥éanoﬁgwﬁ?v1g ol ' gt([}Xd %oqr.sc%{éééﬁé the

I'ns I nv escri

trathlnﬂuxchh‘ﬁa Stehiex@ fito 2888 OVik at Bafd |oﬁ6 €stiet phihway through
conmuni cation with the at | east one forned pat hway
a slmﬂ%ctrgﬁ thenwibiqet nAFGyERE AhEinasperiathp aipthad qomipriges providing

Of B gnﬁ?L
& SUISY ou%ﬁ‘gta%]{éﬁ{sé&walmgyer a?fa éﬁ g%{r%u SI{ éﬂeou 1!leﬂg%fs%tce)m
comiptieing tilg #déast srmnfothed pﬁtlﬂvwﬁiromghethé slcimiaep atichaiay peovitling
.0 subsequent | tran dernal del i ver r nrpant a
a deljgery Fegr YLy gece ? Pratagt 1 n%;%‘}ié’tn aaﬁss%ﬁ@areﬁhmsa
deliPgrddeRRA is ﬁﬁ@@&fnsﬂlﬁﬁ chiGinfbAa0E Wit (M4 Jtt' 1eak%?01§@fonfn@d1t h,
In"part, in"the detailed description, figures and any
pathmaalthmugh thafskfmllay@wnd arpdntaine ar fluidicomnbmicktion véth the eim
eta r ¢ be | earned by .
teast i b8! pARAETHEMBIE Shin Pt POy hEAGEP Dwig from e
subje&tfforh ﬂﬁa dt %a@g@iamnﬁwmaﬁ@fﬁptblsnbseQﬂexﬂmramb@ennany
foll ow ng detail ed description are exenpl ar¥ and

delivst preaneandaia desirpd Sy tfap@gm@@ af leagtone forped pp

i nve t. :

= &Jra‘é S&{ﬁg gs%ggtg g)? h%%&@mu@% yggmb%gﬁﬁ%\kﬁﬁ ﬂé ﬁgg,gié tﬁé‘&etaﬂed
desdripcion pixuatseohdi amyarmime thcthl blbde, mdpalphrtwfﬂltbhidmved from the

specification lustrate certaip aspects o
detaﬂﬁiﬁ%ﬁeflptl%@ﬁe% 1&&@6@3@@{%@9@ PR IR Gl fﬁt on,

und&Sio¥ ol bEhRth@Fdtegothd Bl 'dleé@n‘p%ﬁ QR thk 811 RN B %ﬁh@@
of the invention.” Figure 1 illustrates a side view of
descaippien aasxenghédry wed gxplasery oty adeor thtrgstticivend thepeettion
(g present invention. Figure 2 illustrates a side
as G5Llo5P%ht  a permeant del i very reservoir according to one
aspect of the pReReDesdriptfitt dQfic WiEGL N the delivery
reservoir conprises an enhanced surface area provided
by Therrentapanyhss, draviggs.evigch predsearparated an andieonsiiag dparh
of tk?%@@%ﬂﬂtang l hYs%raye creﬁﬁl gécrts gict?xg El%]ta%glnklgnt?d}l n%scgge(%fler()f
N Ent| € reservoi I'Ses
withethp ldelsrcak)nmy, sefve to explam, without limitation, the principles of the

invention.

Figure 1 illustrates a side view of a permeant delivery reservoir according to
one aspect of the present invention.

Figure 2 illustrates a side view of a permeant delivery reservoir according to
one aspect of the present invention wherein the delivery reservoir comprises an
enhanced surface area provided by perforations.

Figure 3 illustrates a side view of a permeant delivery reservoir according to
one aspect of the present invention wherein the reservoir comprises a plurality of

delivery reservoirs positioned in a stacked arrangement.
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delivery reservoirs positioned in a stacked
arrangenent. Figure 4 illustrates an exenpl ary

wo c@aassssral permeant delivery patch accor di ngp€DUS2966/023640

aspect of the present invention. Figure 5 illustrates
a schematic diagram of an el ectro-osnotic punp
as Fesivd ¥ [1REeates aﬂgxérﬁ;la aRaras88aial Pérnichet delie&sMatch
invention. Figure 6 illustrates an exenplary

accordiag drlenanspeiof theamesegeinvemtion. pat ch according to one

< B 5 plsFiedh SRR BB R nl PELELAhiN A Hysprpoty

acco2diag td esteaspea @fitleypredenpiniention. s a chart reporting
exenplary in vitro rel ease kinetics for a_permeant

deFigree § 1ilusiatey 8n xarplendrasderant pyrmparideBRery PRl e 8
soocp o O b e O Bt R0 TR B ol e
comprisesadjrel tecohd thethirdedemiode assembiyon. Figure 9 is a

chart reporting the effect of reservoir. thjckness on

exeHpFaY J5 PR HERIRNE SXFEPIBTOR IEQ T ?ﬂé@lﬂ&l@%%@r a permeant
deliREY FBERbI R IR HBidnBirReRiMli Ny to one aspect of the

present 1 nvention. Figure 10 is a chart reporting a

coffguré 8 dna diartaxponbing eyerdplayy pitimhacdinetn pedhie date dotyy

an equs del i.ver .eservoir_c red to .a _delivery
permuf ISP e u o e e spet O B W metiPudlioy

i n‘r«‘?ﬁr& Ok a El@ibeBortihe itife DS desdrefie Hitkh@sd ditexebipat

of drug reservoir thickness on utilization for

phargieeptneliqpra o Perwdeddepsrpiony IaseEwigiapePrdine 6t eneuaypeeiol

ent invention. Figure 12 is a chart
thep?ésﬁgpﬁvg%ﬁ)?]he mean pharmacoki netic profile (PK

pr Gigure) 0 fsar clan repating acymperisopartiexeleplamedryg nEleationi r
devi di
schi YRR Gy STV AR BfORET g TER e according
to ofd dsPSd ol HeddEint¥iBY ary ability to optimze the
drug utilization of a given perneant delivery
r efegwol t isscdwertdepating theredfeaspisltg tisetvhe tickesenon

..invention. Fiqure 14 is a.chart reporting the_ effect
wiligfhop S Spimndird e eSS ArHOLDS JUHeAoGes A1 et
inveBflo.he nean pharnacokinetic profile of a perneant

reservoir according to one aspect of the present

i nVigire bhis yhgtirepargng Sreamedrarharmpagelsinetingrofhe (R pedile)
for a%fexgt%ﬂear}q ng%{egtxt (Peﬁ]iv%argservoir device according to one aspect of the

present invention.

Figure 13 is a chart reporting data illustrating the exemplary ability to
optimize the drug utilization of a given permeant delivery reservoir according to one
aspect of the present invention.

Figure 14 is a chart reporting the effect of pore density within a permeant
administration site on the mean pharmacokinetic profile of a permeant reservoir
according to one aspect of the present invention.

Figure 15 is a chart reporting the effect of pore density on mean
hydromorphone serum concentration during a 6-24 hour administration period using a

permeant delivery reservoir according to one aspect of the present invention.



hydr onor phone serum concentration during a 6-24 hour
adm ni stration period using a perneant delivery
WO e®ensssss accordi ng to one aspect of the presPeI/US2006/023640
invention.Figure 16 is a chart reporting mean serum
hydr onor phone concentrati on data fromtest subjects

r etk N6 if 4 St refordidfinibaf kédhi BRlrethophoRxeRb@tafion data
per meant delivery reservoir according to one aspect of

fron tret pibisstsresultingsiem dhe admigintiatian of &n GxeBiplAY PerRRSAt i ng
ic profile

aeli e RO o ingtB ofX BERLA P RRERALAG © Borpar o
t 0 Rigidell 7 vedx chaﬁaspcwﬁg & cappearishnng shexenplagspleeiaedkiidie
%r esent invention. glure 18 is, a chart reporting nean
5  profylggsulime fiom AR agyequs é@ RERIReIEl CORPRSH (2 Bel YaEwFRservolr

r 410 one aspect of the

accogglgg\éﬁ)ﬂ? %S\?gﬁtol\fglher g&gﬁ{ng’hffgo I's a chart reporting the

medgised 8m 4 ciswl reportiog omah camntuive eselis redeasa finstity och s

re admnistered insulin VI a deliver
pe@@géﬁ%%efy ISP GATRYTBE Shanasped e E}fe Rfﬁsénb%ér&}ﬂn
' n‘P@gﬂré 90 is SIAWR &Qng $heAn&MAeturh BRATH ko cARALICBAIg S
in serum gl ucose concentratl ons anong subj ects that
10 amome rsebJ edtarihal weeeradthinistordd insulinavis deeliedry yeservair, aicp@rdmant
one 3 ect?%{tﬁ esertvlgvl ragcor ding to one aspect of the
6pese f AVERt 0 r? ?-ngure 21 is a chart reporting a

COmpairt 301k HEhaseepdrtiny efeanhitpenth Rl ghicbteenasmnfions
t est sub%}:t s that were adm ni stered_hydronor phone
amopg sHyjaer maf pyraadminisiserdinstin wrasdereaily W@s@weﬁtﬂt&ehf%

rese RS ERb: MG RLE ShBOMEL SlRchcREQRKbENe ol yool and
anong

wer e adm ni st ered
15 hy dfhgn'eﬂplrmmarmamdag rmbmpamcm o sprannieaindmogphbne Pl

Profigs SR T DI P PO A EUGI TR LB B B R e
a pePREME ALIRGSy Féfseﬁb!ﬁi o FHR ﬂ%&%ﬁ?mrv@ﬁtﬁﬁ‘ﬁ%ﬁnﬁ{sﬁfg‘ pfi‘oqpyl ene glycol

hydr onor phone file w thout glycerin conpare
and hgpdng tast piviaets thatlware kdoinisened bsdmgxojzplﬁmwénagmerrpelﬂsc@ma

I rin. Fiqur.e orts data.froman in vivo
pereghf b8 e S v el RerRe BYily  show ng the of f ect
20 of Fifee eAsdpdds tixg fidhny 6@ F mr@em@mhaﬁ stu@ cehpathe thtat e
hydr onor phone serum | evels. Figure 24 re orts serum

percayiggopbtherRePprogclspgdelsom rmrah@lq le Miithoatglycerin
comBiso ERONCRGrGe Bl 8 hniBiHe N bplbl Gl elfcerin

pr @sgm 23 mpem; deta from g irevi2bhiidporrhispipanseiirege swotly

fe anytJ rate rel eased as a function é’f time
showmg the € fect o increasing the glycerin percentage on steady state

25  hydromorphone serum levels.

Figure 24 reports serum hydromorphone PK profiles from a Phase 1 clinical
study showing the effect of adding 1.0 weight % glycerin to a hydromorphone
polymer film of the present invention.

Figure 25 reports percentage of fentanyl citrate released as a function of time

30  at 32° C for a permeant delivery reservoir according to one aspect of the present

invention.
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at 32° C for a perneant delivery reservoir according
to one aspect of the present invention.Figure 26
w0 epofs®ss he ef fects of changes in the pol ymerP@nts2006/023640
fentanyl citrate | oading on serum drug concentrations
in the hairless rat for perneant delivery reservoirs
acqugte? régorishige @ﬂf@fﬁﬂﬂchm%@@ﬁ HRPolyThEHnE fénfadyB RAFAS
mean insulin seruml evel profil'es for permeant
loading oy sarymydsageensentsatione by e hgirtess wh&upermenspdelivest t he
res i FR LoD M oeck] QUERRE T ePOr L Lhe ennanci ng
efrec

can have on the nmean insulin serum
| evfégurem pepﬁﬂslrﬁ@nflmhneemtﬁﬁrebeldﬁt ity foepaineaht delivery
accor di n to ano{ﬂher aspect of the present invention.
TeSOPYRILS; ACERS B@é% F‘-P‘ﬁ FiAsPest of Hhe PreRFRNIVEHIO’he pr esent
in
t 0 1pre28 cfifts o AGAER) SRGhy BIcRrih B8 have St BiEh G
seruzh BeivalsEK am:ﬁlesm‘er perpreent duliseyndsdroditsantordingdas anothet aspect
Bef ore t he present conpositions, devices, and/or
Oftmrﬁi?a%mé(%@%’i sclosed and described, it is to be
understood that this invention is not limted to the
specific articles, devices, and/or nethods discl osed
unl ess ot her mﬂ)@@ibgd&sv‘:ﬁpﬂon of thiesInykmtiont 0 be

d ' f h
pursasear blahiehifn bE LR e BRI R il en

followingidetatied eckctiptihig ekmﬁplbs ngd clthas,f Ml ik pevidessid ption
of the invention is provided as an enabling teaching

follgyvingdesqriplignt i on in its best, currently known

e d I

T U3 O SR AR b0 o
desaibsddit iven s udésstood s thidinkentiini ik hotdhhﬁedlﬂortbe ﬁﬂ't’elﬁc

enefi.ci al esul s of. the esen i nventi,
articless feviges, %‘E{én?réﬂ?t aﬁ{mi Uest s Tegitgdn @tﬂ? plso &f be
undéii®ol ‘ﬂ?a‘% %@teﬁﬁl’x@lﬁgy QEdGRReiR & RPHA n;ﬂﬁﬂos@éf %@écﬁﬁfﬂg‘]ﬁm cular

sone of features of the prese nvention wt
aSpQSPtSinyamblsmlph@terﬂe@tqbedgmtmgcor di ngly, those vvho vvork

aadE Toftie s RESE PELE R PR FTGHAR e pogebBre Antne

oftlﬁﬁﬁvﬁﬂ@ﬁ iR s B&s dusieht®y kibvereétBbdinteht. CRivRE @1&1{1@@ 1rﬁtﬂ6 are
part of the present invention. Thus, the foll ow ng

releﬂa@é art mll iregeepige Prabuags éhanges panjes mads pdheembediments
descbeFnﬁlﬁg esstlll béilglgfg %e%e%@fic%ﬁ%glme% o?%h?ﬂ%s&%n\)e té?n fIt will
also'be,appirant’ thamdmetolﬁ de desieédibenefitsusfahe prefeit ﬁmeﬁtlon can be

obtained by selecting some of the features of the present invention without utilizing
other features. Accordingly, those who work in the art will recognize that many
modifications and adaptations to the present invention are possible and can even be
desirable in certain circumstances and are a part of the present invention. Thus, the
following description is provided as illustrative of the principles of the present
invention and not in limitation thereof,

As used herein, the singular forms "a," "an" and "the" include plural referents
unless the context clearly dictates otherwise. Thus, for example, reference to a
“permeant delivery reservoir” includes aspects having two or more permeant delivery

reservoirs unless the context clearly indicates otherwise.
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unl ess the context clearly dictates otherw se. Thus,
for exanple, reference to a "perneant delivery
WO e®e/188558 " | ncl udes aspects having two or norBCT/US2006/023640
per meant delivery reservoirs unless the context
clearly indicates otherw se. Ranges can be expressed

he RainBeAGunJetRpredstdUicrci® BEfrBRAMabsui! aiie yatitidar VI, @hd/bPto
"about" another particul ar value. Wen such a range is

"abaay paneshas partighlsr Nelpe.a YFwasuehe range s experssads anether aspect
incl%?er .tﬁ‘o(fﬁl h%ron\é laHﬁ:uPaF %1% ah§lof {E)e[hé’ 5&% pﬂ‘ﬁ&&l%l@er. Sllﬁ'lllléﬁy,
Imiarly, en val ues are expr essed as

Wheﬁpz@htéx aFeRdxipfe’sed d3pp®RirDiticnd thyauk oF Gremteceddin thbhout,! it will
be understood that the particular value f orns

be uaﬁ%rﬁwéii thas fherartiqularyjalue fpEns apothes psngst of b 88 B t he
wnd 3000184 B hgBOED Tl G200GE, S, A AL AT e
the @thert diglpoink) eznd emiépmda:ntly Aﬁthlasﬁitbr brdpeit, t he terns

pti onal .| n th the s quently
SAtSr‘ilsﬁgg‘ H}e tg‘lmsclquﬂﬁ%l aﬁc@tlﬁﬁa Yorm Hﬁtotg occur,
sub@qgeﬂtﬁﬁéeséﬁ%d%aﬁrdr Rirb@hsthitel les hAPAANCESE, Wiehe: hai d
event “or circunmstance occurs and |nstances where it
desatiption mestiudepdnsianees Whereispd exerttwe pgmmqjmempurs @nd instances
whe" ]g cent0 by wei ght" of a conponent, unless
5‘% ?Si%éﬂy stated to the contrary, is based on the
t otA?d usée hein, afwlehit paceat! at Hfagoe@f b MRROST 61 Debnhgbnent,
e

whi ch, t he conponent |s i nclu As used herejn, the
unlesgprpcHicain ﬁ*@@é te &er@@frwys baﬂ@r retbeitetal weishif the or

fonmﬁé’tg&[ & c% Sifnf)ﬁ?ﬁ bARRYRe cd ths it am)“”t or
|on I'S capable o ormng the function
or Awwpé hm}euf dte twhm ohp]aasee‘feﬁecmvey’e “affentive anmunt,” or

res oi nted out _bel o .t he act
Cm}iﬁfg %Ftlﬁffa‘i"t i E‘ISé? s QYNGR ?CE’&EH at s F?Pagg?r‘if from

perfBRRINE TROFBBSH or oﬁ’é}BI e (thﬂeaﬂee@fébﬂ"ge ﬁﬂoﬁrﬁ E d&{ﬂﬁ'@s%ii As

vari abl es such as the materials enpl oyed a
willppepoaged mg belrditlie exast arhamt veplammiwsq011dttlomsemmedaivlﬂmasy
0ssi bl e n act "effective
sronf B85 bt Pt ve Mot aabhosiitey Erdiirisa oS the
matéileEfpREd hktbthe @fbc@a%ﬁl’{%o&fnﬂﬁtoﬁs ebdcefddl YRu MY Abt Mvays
effective condition will be readily det er ni ned b\ﬁ one
(0]

possaple be @nqqefyyngkaqt 'efifqetivh amapnt” g5 mdmw;ﬁffeg@‘fq tge’ However,

it sh%ﬁﬂieJe @E}s :dcfﬂat aﬁ%gﬁx%ﬁﬂa@%‘ﬁt%&ﬁ) aﬁpo%n‘f &F g@f c@(lg QJPcﬁﬁé)ﬂ ¢

aspec nean hav I ng
will a:fefrearﬂﬂty}defemnu&d by otna € ouﬁnefry wlkidl it Ithmeuaansgmdy ,roathfe
subcut aneous fluid can be intracellul ar and/ or
eXP@%"fl?fg%té?q ular fluid. In one aspect, a hydrophilic

erABARY neRh, Bf @m - ﬁﬁﬁ%plﬁfi@ﬁérﬁféﬁh@ b pérWRLBE agrbiiblae
such that once contacte
permeant having an affinity for subcutaneous fluid. In one aspect, the subcutaneous
fluid can be intracellular and/or extracellular fluid. In one aspect, a hydrophilic
permeant can be at least substantially water-soluble such that once contacted with a
water or moisture source, such as subcutaneous fluid, the hydrophilic permeant at
least substantially dissolves in the subcutaneous fluid. In another aspect, the
hydrophilic permeant may not substantially dissolve in the subcutaneous fluid but

rather may form a suspension of the microparticulate hydrophilic permeant in the

subcutaneous fluid.
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wat er or noi sture source, such as subcutaneous fluid,
the hydrophilic perneant at |east substantially

wWol2®saBssss i n t he subcut aneous fluid. | n anot hr€T/US2006/023640

aspect, the hydrophilic perneant may not substantially
di ssolve in the subcutaneous fluid but rather may form

a sAs pesisien¢ind “subeutmiconofiaidt icanir@tvdle k@i Ninitagion,
erneant in the subcutaneous fluid.As used herein, a

moﬁ%ﬁdﬁ%sm?e Blogds ongi armezg RTQteins. iterstifipl B tskin tssne fliigh,
r I
rs B B S 55 A0 RSB B8 BEGINE e oot
In @eragprct,|aysupbettnaous fluiddiccanddhigab tlammstmﬂ’tbvmton@ma ﬁfouttm
or nore, thereof In one aspect, a subcutaneous fluid

SOUEE O S Fhe instant invention is a risture
SOUAg BsRlORYA She garﬂ’ra‘tn@ﬁ-rbm%ﬁ F,%éﬁ@ﬂe’hferf&h a IRRrLET H?élpound

"non- b|odegradabl e" refers To a materia conpdun
or copIpesiion which whiced sulstandially deesustt degrndd d)IyerddlewhelDttontacted

by 1R REc0R8 Bkl B onii T SdeG et Rl et B Cotenting
conffosRRARAS bt b @ibf@anialle wat 4RSS hitdivl W@ltnﬁ{)uﬂd‘ %pl ubl e

material, conmpound, or composition. AS used hérein,
congogitiogr m " pernmeant utilization" refers to the

pe{%?ﬁ&g%%re% fl@lt%rﬂ n‘k}éﬁ'f?&!anplﬁﬁ%ﬁgﬁ” r%?e?%fon&le gér%grﬁggeedof the

er ne Ivery reservoir
imttai pﬁamenﬁmalnteyn disbosed methif 4 peinfeasiedaliobry rfe@reoifthat RCt
rin %Agreqﬁ%ern1ned per meant adm nistration period.
t1an erppafly delayezed,from re%elg'fﬁu*e@ta subgcbwringp Risgetpiippgypermeant

adnﬁﬁi@ﬁ«ﬁﬁo%{@éﬁﬁw ng at | east one outer nenbrane through
h fl'uid can be obtained. In one aspect, an

ex efhwu@d)hemm ar'‘sniadit sgfersda anjohwag okgasin bavéngitileast one
ous flLuid can be

| ayer, t hr ough bcu
outey bt B fenathicl ARt G o8 ARG ot bl Shrtoth cramplazy
outd nidrathne Alnl Y A dddsvV@le)skin lﬁy@fﬁ%lﬂgﬁ wﬁﬁmes%tnutﬁl%u§ Hgide&lh
can be an animal. I n one aspect the animl can

be obigrmed. | Bo exampls, ialane aprect wwla@q@e@n be mplaghi Md:matawlmn
anoﬁlgp n%%me sﬁﬂ; ggtT%ﬁ ngh% éneﬁ:g g?esgspgc lge gngllg}ghtfbalg%()ded

marﬁlnbhim aloi am@llt}tmaﬂh@a@@d:tl’mé afifia)] e e WaLihhQO6e dThe animal
i as a_ human, a farmanimal, a donestic

l,
can gﬁb%a COﬁJ&@%?ﬁ Pimahschasefishng FeRfile. Acenraphigiap, |t
Alte?ﬂaﬁi’ueﬂl 'Prfé Ahdsrah ged \M}ﬁlt-blt)gfedparn?rﬁgln %ucﬁlré\é ?tlilliilhl%ﬂ 41 fariiot

limted to its use in connection Wt
annp@lr 2 demeésic aslmqleant even agzlmmzptoxyf ansmbl eooctcmdlwgy,us gitbuld be

und%rs{o(gg nl??é?hq g§see}1g1n8¥ tion 1% %Qt llmltg({] 1}6 1%nu%e %{ corlr%%cetlon with any
one particular subject or group of subjects.

As used herein, a “skin layer” can be any one or more epidermal layers of a
subject. For example, in one aspect, a skin layer includes the outermost layer of the
skin, i.e., the stratum corneum. In an alternative aspect, a skin layer can include one
or more backing layers of the epidermis, commonly identified as stratum granulosum,
stratum malpighii, and stratum germinativum layers. It will be appreciated by one of

ordinary skill in the art that there is essentially little or no resistance to transport or to

absorption of a permeant through the backing layers of the epidermis. Therefore, in
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subj ect. For exanple, in one aspect, a skin |ayer

i ncl udes the outernost |ayer of the skin, i.e., the
wa@eooatisgssgor neum hi an al ternative aspect, a BKI/IS2006/023640

| ayer can include one or nore backing |ayers of the

epiderms, comonly identified as stratum granul osum
one?a_ts}lﬁe’ét S B BR e hentiBA thnSt: TeakiUdRedBinid ARithw Nl ssk@d Byer!df a

wi'll be appreciated by one of ordinary skill in the
subjget is g pathwapidn thejsawes eornpwn layer pf 2 swiKt no resi stance
to Qg .t Bs ' f pe : ”
t ne GRSRRRIhy Shntl ey RRBbA y Ban P SR igh BIRHER
“peSqeioh etlantfig’ PpidaBelike inolados 10 Bahaterathat @rsdasothe flux of a

f or med Pathma in a skin layer of a subject is_a . .
PerBeAnt, PG Of ¢ e%mpk@ﬂylﬁmae@ﬁﬁéﬁrwqﬂa@éﬁl ragmbrane; gnd és limjked
ot EFRRPRORATY, IITRIARERlS. i cEN S Adle AIMAGEE compounds and,
solvents@nd aoy oitkescleilica shizmcemsnttdgants iarecinteaded tolte ifitludedof

AR e ARy S tan 4O aS et E 2 S e S s
enel%%‘ﬁk&%ﬁﬁ;ai §uétion, rbr@gsﬁ‘l%[ oVBEH SefdatiSEbT the ¥Qlegpe
I sordering conpounds and sol vents and any ot her

soneHenistsalongapharesis oe nlectigroratioraare inahided d étetos nipee enhancer

i ncl uded. -Addi t.i.onal | al,l active forceenhancer
ot el iy O bTRiR iy o bl Bt 25 PROGRE g
chemitaNeta6edr nsdyfirk 08t applies S ipemeslizel tB€ adpiliied evalltdnd GifenQin
. the tissues, sonophoresis, iontophoresis or )
lontaplyelioyoerici At fteld mey baappliadie agiivebpfavenpgmeant into

l.ogl s ' pally or

tho%ﬁ%ug{k? gﬁ%%lﬁ@f ? é%?n@)‘%%ﬁ%ﬁfé@ca}?@%g %E((ﬁ:'al enhancer may

firAs vize hapgh,i“adnddermpal’ we dpdraeaddoas’ timpiukiesthy pashge @i

then an ipntophoretic or sonic energy field.my be .
PemgeAn gy a%ﬁtha%fg?k;_ 7 hrofpecad meETEa AFIP YR %fjficmsg fhetspeutic
blodd IBP4IE S BEAINRNRALNGs 8y &aMRRd Si ng the capillary bed.

As used herein, "transdermal" or "percutaneous”

i nAAubed hetem, Peestsany Ebiofogicapmembaane” ont'itssagichenibrangdmeans
h tthe bi ol ogi.cal rrerrb[g@.ne to achjgeve ef.fecti.ve .

© PHEPE R ST L8185 AP AT S HPITHAGT RPREh UL et erdiary

walREhifdTithe £ o BRGURENSIR of A6rdahi WK k@£ the organism

nmenbrane” or "tissue nmenbrane” neans the structure

frong gip g¥tarrahepviieamanie sudr asnitheligh HF Fkito Puasd pREpsa o gther

muﬁ%gli gﬁreﬁ%? | e! Fh¥ S{Q@éul‘u ccl\}\%(gunﬂ 8f ﬁ’f:a sfcitﬁem%p%lﬁooge fnlaﬁldg(!lj Le

an “organi sm whi ch separate e organlsn1§rom
biolbgisalanémbrand. envi ronnment, such as epithelial tissue,
skin, byccal nucgsa. or other mjcous penbrane. The
st r/*am#@sneﬁbumlgﬁwi FRETERG 1P TEYCTAPRE  BEApHR R Al reach

of tiRd lﬁbﬁ%icﬁi%eﬂﬁfg% BPE suifib1' SEI P REBI din e R Ekirddioh Fuid

openi ng" or "m cropore” means any physical breach of
therttheoughpinolyidnglmiveporesn & Aofificalsypienial!’ er ‘Shreorfors” or any such
simgag*l tcieﬁ/ne {hlug %rls 15 étsﬁm ioﬂe? o;gf!nlillilgdor crevice created to a desired depth
in or through a biological membrane. The opening could be formed via the
conduction of thermal energy as described in U.S. Pat. No. 5,885,211, or through a
mechanical process, or through a pyrotechnic process. The size of the hole or pore is
for example approximately 1-1000 microns in diameter. It is to be understood that the
term micropore is used in the singular form for simplicity, but that the devices and

methods may form multiple openings or pores.



10

15

20

25

30

t her et hrough, including mcropores. "Artificial
openi ng" or "mcropore" or any such simlar termthus

WO 2§0en3866®© a small hol e, opening or crevice crpel/E@82006023640

a desired depth in or through a biol ogi cal nenbrane.
The opening could be fornmed via the conduction of
t heAsTﬁiedQﬁﬁeﬁlﬁly i@RopteResid hefird (0 the Spplication Moan é{i&&:ﬁ efebtric

or through a mechani cal process, or throug
ﬁel@y} Be disHe S@rfp@%tééwh therieseif #wo of morrelpgrasey an%@?lwensof an

tonipfd FEHAURYLE BPRLOKORA R ot cal b Bt B AB0RUE i
ion itrandpoet (sletigeHoamnodiyrimofthe tissuspk tiel sﬁmﬂarkﬁxtraﬂitﬁi oftdtdological
devi ceIs and net hods may form mul ti pl e openi ngs or
fluid o¥ @aal 8. used herein, "iontophoresis" refers to the
app | fec al
2D BRI RIARLCBHEE 4 Gl Sk Mo cucn
flove bEapenopssn eeslbiwdidd theieary ondersof magriimde stellenthdn dicugpooes.
an unl ni z carri.ed with t ter flux .
Thehebiien FRIEd i oD BHEp AT pish BEonS AR apeterin 2y
dmfeﬁﬁoﬁ | BSHR Rhm féeel%tfﬂﬂo@e[tloﬁ)i& GRG0 Racklitaf® JR11O1PEHISR of
luid or ana used herein, "electroporation”
selep@ﬂeqegn@mtq lnethe ma@tccbhssuhsr orghthhecutet loyens of enorehhism

Qpenin wal l,s t hat are e n de
atef Ine R PR B oS B okl iR LB isBben R o
tiss@d. ect roporati on are typicall y onl y a few nanoneters in

any dinmension. In one exanple, electroporation is
us ehursed dereip i Fenopheresis| 1 fsapifigaiaIkaehrs aonicteagray, Which
[ n
e B S S R R A
piedokleotugierydta omotheoﬁ]ectﬁsnedhamcalreéaaerdé:ggmssm@gaeaﬂsen@ftulg
sono hor esi.s"

C‘lrfe%tﬁ{of‘ﬁgéﬁfi li‘}ﬁ“enﬁle é‘s? 8t SaB¥s eé%ﬁé‘ioglﬁ}“e%‘ﬂ thepergpability of
the 510 1818 h QEUBRGIS DePARE] YondBB&EL PSP Rhophdt@soni C,
generated by vibrating a pi ezoel ectric crystal or
ot ri@he retssot npensohas basal, 1a|p@rtemnonhmawmhasnto transdermal

t th t
ey RhATR bt Ao B B E S Rl bt St Sy
phy‘él@all%f Alerin® ey HRSoRagiJAeAMink C4riEitiab [{@tsh ¢ Qtf least one
phonophoresis. The present I nvention is based,

lang &f the sligonTheeaorgmptes £eh pEovide Hd Aeerst e tb@él}’ﬁ(ﬂé‘?dy livingt

layelﬁéxpthp 1]'36%‘{ %L&’ Bﬁgnatl 9121 Lf@ﬁle %%eeclﬁrc'fh@%trgmﬁl %ﬂ?&ﬁr‘?la?lléﬂ Ho
rmeab by p Iyatern I't

thatfend,rﬁbsempemhgﬂ ion ynwmp«bneﬁ icah &k voywesdl a3 gqmdms chgtneB] through

i S A s i e B FESohatiterate

deliPdred N8 fRIU F}&h%'ﬂuﬁ% ﬁ@#eg%ansel&h@e i @8 H&ﬁae@%@}?&t it NBy

stratum corneum | ayer o that end, these openings, br
utiligingrtpoirdissctional poepevticswe dluakilaw ved uscmpamm ef this type thagh

present invention provides, in one aspect, improved devices, systems and methods of

transdermal permeant delivery as described in detail below.

As briefly summarized above and as illustrated in Figure 1, in a first aspect the
present invention provides a device 10 for causing the transdermal flux of a permeant
mto a subject via at least one formed pathway through a skin layer of the subject. The
device is comprised of a permeant delivery reservoir 20 having a top surface 22 and

an opposed bottom surface 24 and comprising at least one undissolved hydrophilic
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whi ch not only pernmeant can diffuse, but fluid can be
punped, mcro-particles can be delivered, or fluid
wo eaansgeshi n t he subj ect can exude to the surfBCEUS$006/023640
the skin. By utilizing the bi-directional properties
of fluid flow and m cropores of this type the present"
permB¥@disposedaheréird €Bhe HydraphdicAsPR6int chilbéray arcdRit: 6L,
systens and net hods of transdernmal perneant delivery
subgitaproys flugkwhernthg botiem spdacs\of tagreperyeir iy pesiiaraniied
_ | ; ) . : .
con G RR RS et WAk Bl T pattl e By Wbt
subfratisOng doheffdctian sdenntml sidcutanedusalyié haeeuthe intd comact with

subj ect via.at |east _one formed, path .through a skin

the Fisl}\JéﬁfY BRSCRVRE, é‘ﬁﬁﬁ‘éi%@bs%@n prowidles & dubiion REATRH a
. . . t .

trarR B4 FRA dReerriof YeabanRINoh f 6 phACAPL IR BT AR it
the balgsdt. Fneexamiils Sobveasphgtdnd prithout jnaitatan) thelhysiposhilic

t herein, The drophiljc, permeant, can_co in contac
ey Sab et A R s R B s i Db 8RB e
undiREREN Peindafit RRSIrhw @R effBetfveltntbunPSMIBLEBLdRE M d Roth e

at least one forned pathway through the skin layer of
subjeckWherele bottpasugcedifthe reasemoia avpasitiared du Boid conaunication

. [ ' t.wth.the deliver
Wlﬂﬁ keﬁséeaﬁ!\1/&%?t?cfn%?érgn #qqéja?%&&%g@%lgﬁ ‘“P‘;}ﬁ% ce)li/cl)fl et %\e\é}ji ffusion
patlhwhilb be bpposided npbh yraddiny eieipdeseat invedion tBatdnohé pect
of .the g%rneant back through the skin into the o
an wgdhiselved hydpplalia ppneeant dispaved withincthe angr-bigdentdeable matrix is
ror B A OB 8RN S B
confrot with sulpfutaneeusutidil slsovv Eompike subgart. can draw an

ef fective anbunt of subcutaneous fluyid fromthe, .
U e ot e ] GRS Bboat deliery Bagging tehly
watBOsd1iB1e aaLh folné ’cygb'idillﬁ QRPN bt ¥edch sdehgn @ile feQAGIg PK
one forne gathmay through the skin |ayer of a _
proglgsj Hewevern bwkedpigethe prsewvoirat dsidippbiticpesoeant on ghet sin
ese iavention th i n_one aspect. an undi ssol,ved
sur AR R SR R Y 8 B p A ARV Bl

effebpeenbeadinghate@bl ehetrlivéry reervidls df i iastantmléntioact i ve
or available for transdermal delivery until first
c o IFPEIRCHEE HERYAY FESERY O uBCQRE AARSH SOMIPTISe 2Renpiofegpdable
. j E [ L4
P R N
dispfosedtheteypi Elad dytrisoaperpoeeat ef thelpermatars idbkedry seservoiris t he

resulting PK profiles. Hawever, by keeping. the
confrgRRt Yot TorsPioHslr s e B eSO BOTRi gl o,
mat@isls Bla@¥edifDnibaliSREHV t%?fca DplicAh BIBMEReALSPRGES dred

release rate, this burst effect can be elimnatéd by
subjeniefor e tendadypermemnt applicatiof pertrelsi Tbe am-bicdeeratlitin matirial
can,gl%%gi% %gﬁtl'é%g }?%%S%Ftre Secount Yot apﬂronxilqll?i el}{;l 28 %vcegght GORPT! S€es
approximately 80 weight % of the permeant delivery reservoir, including additional
amounts as 25 weight %, 30 weight %, 35 weight %, 40 weight %, 45 weight %, 50

weight %, 55 weight %, 60 weight %, 65 weight %, 70 weight %, and 75 weigh% of

the permeant delivery reservoir, and including any range of weight percentages

derived from these values.
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matri x which, as stated above, further conprises at

| east one hydrophilic permeant disposed therein. The
woraioeilsseso®mponent of the perneant delivery resPCTUB2006/623640

conpri sed of a non-bi odegradable material or

conbi nati on of non-bi odegradable materials that are

bi otwonadspbdtetht Ghbnﬁﬂﬁiegﬂﬂa‘ﬁs Blatgatdnogonip@ist AeoaWiedegradable
skin |ayer of a ect for extended perneant

POLYBISTIF EaiS1iR) Op EPIp gﬁowfévqbeﬂerm BasyrsdaIme aaRAch theon-
blo%@radéﬁ?%g&?n%ﬁ@ ThatdH Lsr\gaté’lsﬁg&hble oy ﬁg%‘r%é?ctlﬁ% oFors Sxaple,

appr oxi wei ght % to approxi
ancbwithm lpmtarm)anm mhelaspeet yhamemluMgradathmmWn compnse an

gl e aecsge T e ay sttt one. peciar ghvevibie, B
315 o%:th?@n%h(g Qt‘hyf/ﬁcr_\ﬁ@tev‘ﬁid%gl cSblhtidR ‘t&l}]éof%[% and

7 wei gh% of the pefneant delivery reservoir

aspiepfe theamatyx am@mmsgé obfn vﬂaylgm—vpyi @cmnztta geq;olymar hedngnom

e S t the r adabl o
e E3F B i Hoy BB BRI, prbbec PRl B SEa oo,
inchuirgy ddditiongl ﬁlﬁfmzlceﬁt cdﬁfag@@bywwﬁmﬁ&‘lﬁ(ﬁ%a!l% 5490109
spect . the non- bi ode &grada lyneric material 'is

15%hed G- 1396010515020 o013 o @A pl snprmge of
per@érfti% dx'ﬂ/é@ ﬁ&b'tﬂé@e vhile® N ARRGGher A ggcththe e};]hyﬂeéxﬁ vinyl

non egradabl e matrix ‘can conpris
acetatmw-palgfmeabmnp@é&)apmxmdtwlms% eyt ene,

| yet | at d copal yners of ethlene and
e e SRl panCiRy CEBRBFED! IiFR PEBIORs Bieral
con@sR@a! or c‘bﬁﬁ)oﬁﬁbﬁ 'sﬁltelb'fe FR ARG 3 19£ b ”ﬂh@éd?ﬁ(rleﬁﬂﬁlﬂh?mods

acetate co-polyner having a relat |v percentage o

previonsly kaewn & thejart andéor n’oamlgsemot&loﬂs gl the mpgEnodvemtiel. yTo
vin acet ate er.cent S as

nis M 5 BBl B 5y ol e BoR o ot
desﬁf&%o M&mﬂ&te%d Sl eShyamdr @Qﬂ%iyﬁé‘ %@H}Ydrﬁ?lfiﬁ@ p&imeant can

per cent ages _derived fromthese val ues hi anot her
be S&fﬁﬁ@‘étﬁom R&IGACHYS agrat, vifHier, aacatidiceliopagrol, ;anmsmotlc agent,

andcaﬂg'%'iﬂeﬁ %ﬁn\ﬁeﬁ%ﬁmto@)nyagaﬁ@e\éhft%le 9%?&@\%@ ne o1 FnIBalncmg a

ISe a

desinecbtmgdetaihal dahmry af 2 peargaon rId 0ne aspeanmydlr@ﬂumpéra@hﬁ
conventi onal metho

Canﬁf%%“gg% {g‘lygﬁt?%%g r;r?te%v‘ﬁ%g@r% o pRpre¥ingely R@ V‘fﬁﬁ}ﬁ delef the
pertn @M Ablivddy terRie fRMdid gﬁf@ﬂidngﬁamg [id U 55 H0dy dhe

per meant can conprise any one or nore compofient$ that
30 weighidohdS wekght &d 40 oveight 46 MiSnve pleriedsd weaight¥y GB nteyght FQr

o S5 DU BT B s S el
rese@®0iRah @ irYehg aiEn SOYf WEIBRY e?&ﬂ%é%% BQRRL 6k BRW v alyes.

addi tive suitable for pr OV’I w%®or enhanci ng a desired
t r IhSERSH hgrein @l “bissetjverteent aelndesrany drug, chemmsl et bioldgival

matBY SRR ti11i1cidcgs PRLRS I%‘iologwal or pharmacological effect. The effect can be
local, such as providing for a local anesthetic effect, or it can be systemic. Such
substances include broad classes of compounds normally delivered into the body,
including through body surfaces and membranes, including skin. To this end, in one
aspect, the bioactive agent can be a small molecule agent. In another aspect, the
bioactive agent can be a macromolecular agent. In general, and without limitation,

exemplary bioactive agents include, but are not limited to, anti-infectives such as
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can account for approximately 20 weight %to
approxi mately 80 wei ght % of the perneant delivery

w0 e@ef188s58 , | ncl udi ng addi ti onal anmounts as 25PGBU§IW6/023640

% 30 weight % 35 weight % 40 weight % 45 weight %
50 weight % 55 weight % 60 weight % 65 weight % 70

antip@LigEnCanti@Rel abenteeirtiidesi¥ ahd Eﬂh@gd@ﬁrdmﬁﬂﬁatx@ﬁé Ia%Bfe¥ics;
reservoir, and |nciud|ng any range of weig

antlb@m@hwagv@gaﬂbmwe@ntfa\swma@lﬁ @g@lt%ailﬂ’(}é@wulﬁé‘més@@dh@ﬁ@ﬂms

B R L S R G S T

antlﬂﬁgraina @f@@fﬂtlogs cating@fstatd; anlii@pelfies antimnkibsoni9e diugs;
such as provjding for a ocal anest heti c effect, or it
antipRFtpy agf))w%?tacs Wipprich anprasEoflice) s YsERCS | asses
d I
S B G o SRR e R Srctuding
potassiginLatidreglesion nharihel blhelers beta-tlockers abhpédnckeﬂshzmd

.m?bl % ﬁ@t l v_e@%ge nértetnc aﬁﬂngeg Etiqr?\}llgld éig&ljfpceglg ecﬁlta‘toré ﬂlcluding
genéfﬁpé’cﬁmr? %éhﬁﬁerﬁgﬁﬁ’d eerbmag RBRFA hew@ﬁéisyménh Qthulants;
limtation, exenplary bioactive agents include, but
vasegoastrietors; porghendicold praparatiovseinciudag @smgeat@am hasmonEs s
suc}ggs sﬁna ?’%n:ﬁlgoth geréXI C1 él"&dl%e Icgﬁ}cognd i@ gy}%lo 1cs

imnambsuppidikiived; @mscmtemaﬁé) fpafalsﬁnpﬁﬁﬂltyﬁcs pBydhostiMulbaENt S;
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anti parkinsonismdrugs; antipruritics; anti psychotl CS;
transdermpljy édlivesy paptitles [p&@lpfaphctes,, prata:inspbnocbthﬂemg:immplecules
| ne. derivatives; car.di cul ar

know?ﬁggﬁ? dRfeEd %@Vﬂ)&?ﬁt@ BB UL S e AV A eEhRcS
becdUs®KBER siBETResh hfel B SleciBdrRbBst Rl RE Bgiéil]y"l’nﬁge a molecular

antiarrhythm cs; anti hypertensives; uretics and
weighiof di least eboy 300 Mom, anédnmré t}/tpllqaﬂmg thereeapf about 300 to
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accddi@RARA RO Brosbil Ghritiog idese NERB& R NInGitatidoa] ARiB6&ies UTRH,
as estradiol and other sterolds, |nclud|ng
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nap AR BoprORASpURAL A 654 D EERAH L cBfShin

octrm‘tldbhmdbmmmﬂlRH{ NIV E+3ioi (Clrenaiazi rah&oNb[Q(sDi—Sl&d(ot—Z}azendmyl]

der mal | ive ept i des, ypepti de
cartgh g L RO BTGRP B e AR b IGH, HMG,
HCd] Jefsfn‘ét)'llegﬂﬁ Qeddgb] 46) fcﬂﬁ&@ sH65: 88 d1ynad Ap @%b wid A8or such as
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plat%lile t?e ? %ro%%th filcﬁSt Ps}%ﬁ%&rgge@ eg)%!l&c%g%ﬂ{a e, chymopapaln

cholecystokinin, chorionic gonadotropin, corticotropin (ACTH), erythropoietin,

epoprostenol (platelet aggregation inhibitor), glucagon, hirudin and hirudin analogs
such as hirulog, hyaluronidase, interleukin-2, menotropins (urofollitropin (FSH) and
LH), oxytocin, streptokinase, tissue plasminogen activator, urokinase, vasopressin,
desmopressin, ACTH analogs, ANP, ANP clearance inhibitors, angiotensin II

antagonists, antidiuretic hormone agonists, antidiuretic hormone antagonists,
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factan RgERA s%hﬁtos%ﬁsél%gl andij n %nt agoni st’s, cytokines, o8
e S o T o
: n, alm) A ol yt.i cs,. .
braa%gn bgg?% PTH, he_pa:3 i nag_he_lz/nis’n% a no Ségguglgtf‘nﬂé%a GHF r om
16 B?IB@G’O&@PWBWSQOIWQM Eyresidiny geeptigseh hnd synthedﬁc
analagiteagaodisicatanal ' rferon-.al pha., -.beta., an
antinedamTe. %I phgg %52%‘1{‘!&%‘?%‘}%%? f?@@&?@?ﬂ@aﬁtf&?redbmonoclonal
bpé% Si38¢ solublervessingse (it isdestempRlaP@RL t‘é\Q %ﬁ{y RLoLEi NS
peptﬂglogg;bg&-ﬁ%%l d Sh nu%I ei ¢ acids; and polysa HORP Hhss
As _uSed heréi i, 0 fEptieddilizedrsans of éptctideditpf any
| eBgpiriplancl pepeitie! oS pid ' The terms "pol ypeptide”
inclu@0d, ol i goppeeléjt i de” ar Ee%?é%%%? AR OFA SLEnoFhgmIno groups
Dart o dmitetiew nab dasier egdritsyah@bibass, LR fents
antivRal doefid] A5 |.s. otherwi se stated. Exenplar ’
doarRE pa{g:ed es@%@?é@giﬁ%%‘é "‘H‘? PRalgesie agsBisuatesthwiic hauts, anti-
fives.t agento dor tooaying BivPertcyi s i . ,
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CSF), erythropoietin (EPO), bone morpho genic protein (BMP), interferon

mnterleukin, platelet derived growth factor (PDGF), vascular endothelial growth factor
(VEGF), fibroblast growth factor (FGF), nerve growth factor (NGF), urokinase etc
can be mentioned. Further examples of protein drugs include, without limitation

mnsulin, alpha-, beta-, and gamma-interferon, human growth hormone, alpha- and
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urogastroi ne, secretin, calcitonin, enkephalins,
endor phi ns, angi otensins, renin, bradykinin,
whawei18868 ns, pol ym xi ns, colistins, tyrocidi NnPCT/US2006/023640
gram ci di nes, and synthetic anal ogues, nodifications
and pharmacol ogically active fragnments thereof,
betard nigads fialingggrbindio tices, @mdns@téi&hsny@tﬁﬁm Bﬁ%]fabtor (S-CSF),
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garnna-i nterferon, human growt’h hornmone
phealebbitine HEL tiolansdfnerH ghigmbetimnfiac nmicate rphmmmpmmlamine

facto G- CSF r anul oc
HCh g H TR bR Tk g P s fprolot
tartRad, @bﬁ&pm& QRO Scetdtd il funtbtaie NatRpifeAdulfa R, fe@lta@lyr @iﬁrhﬂa;
gI ucagon, sonmat ost at i n, vasoact ive I nt esti naI peptl

apopgrphyine siflftq, RO gk pmldﬂloé HGL lidavetng éiCla@g@@ychn@ Eﬂé:l
I ver

o RLERFU KGR HRERS, PEERLN KDk I K amin

HBs dlrdmpHenitahdie @aldateasd hg@rdrrime;ﬂ&inl HClhydr op h| lic salt"

i |.ud thout |imtat
a”ﬁzn?d%{o%rtatpﬁ%%%&l%vagwf s pigmep can lso comrie a

bioRBAHIRNE Wik aTh@;%&ﬂfeant%&‘ Gile Y BRpRRGAS ShA'B more
anmoni um tri am ne or ot er catlon salts thereot,

excguﬁ:rftdt)@ excoit lagent agsnmiticsgéntsparmentiaf entaciat, adidhdaling agent,
S asi.c. drugs, and_.base .addition salts of . . .
anti3bdife St R R P S B bR it Dafeginbibitory
agehf)aluie ogiddipusiudtieh fhenRey a Sl inkdThid RARY YRhibHOH ddhts,
acyclovir, sodiumanpicillin, sodiumwarfarin,

dosjpgtagew) emokient hambeiaitnend theriker Tdshisiend, ﬂ@@hﬁfmﬁamt@r TR
con{ﬁ)gﬁ?r 'efﬁ%ﬁ g%é hi}% o)%(hoe nwal&tp{g%g\fvlg ﬁlo eogr‘li_éo com'}!%luble
filldasISqzictibateatidt., F&U@{ah@)ﬂd @fid Wehout limitation, an excipient can also
function as an anti-inflammatory agent and/or even a hygroscopic agent. In another
aspect, the bio-compatible filler can account for approximately 20 weight % to
approximately 80 weight % of the permeant delivery reservoir, including additional
amounts as 25 weight %, 30 weight %, 35 weight %, 40 weight %, 45 weight %, 50
weight %, 55 weight %, 60 weight %, 65 weight %, 70 weight %, and 75 weight % of
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phenyl ephrine HO, tolazoline HO, chlorpheniram ne

mal eat e, phenyl propanol am ne HC , cl onidine HCO ,
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an anti-healing agent can_include, for exanple, anti-
desitsd gEate BLestie| Fonmpamiaitomp aapeshaE, osa@élﬁtagemh@tsolutwn
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aspeoi, bt osgoticadent cm:rgenexrxmanscemoho mr@xmn‘;girwerhhmmbiom 3000
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at e, -bet anet has i um hat
aeBRRERARNE: EREL OO AR MR R B iys 3Ry cpmalpo
eXhlﬂllﬂ b btilealih @ bt AefldrDbe 98 BQPIRiduSR,; inf@e SyRAhEbio-
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actiyif a8§HHSER ERgGeiRt inEANTION OF SRIGCRIHAP, B OBDARRPICEES Zreater than
apﬂm{xﬁ{a'tquf 2000 kilopascals such that it is capable of inhibiting the healing

process of the at least one formed pathway through the skin of a subject.

As used herein, a hygroscopic agent is intended to include a bio-compatible
material, compound or composition having an affinity for subcutaneous fluid such
that when present in the permeant, it can enhance the drawing of subcutaneous fluid
from the subject into the delivery reservoir. For example, and without limitation, in

one aspect a suitable hygroscopic agent that can be used according to the present
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conmpound, or conposition that can generate, in
solution, an osnotic pressure greater than about 2000
whedoepasal s, or m xtures thereof. For exanpl eP@nts2006/023640
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%, h?g&fe@é e{p 20 WeightYs, At eeigh Yondh() vedight %6 wsicht Yat.0 weight

FRMTRG %0 Gol e R Bt B Sl p B St ipecs

C 0 Mt ambthw stsbedthﬂhe bideatiphtiisle ﬁgeﬂéa,n bafdeleeted|steh thar dhk PHI of
Greate nore diffusion channels fromthe skin

the et gcatactie Kept ackkc E@é Pwmpﬁrfrﬁndnbﬁénb@@ayn@pbnah@ﬂvﬂy
agaﬁq?tsae&a&‘i%‘[}f of"}ﬁﬁﬂt A gB{ ]Hg %ltﬁ%@ﬂé@?ﬁfén b[?ac?e%%egéa‘ﬁfj and

Il er ma 50 as
moldn i[n addzteora oye drimolx ztntmncmblaﬂ hgenli @acidobe ﬁgechto the polgmer

Li ver.ed | ubj ect . onc olublll nd/ or
ﬁl"‘grg%‘élﬁ to iftﬁ‘?)‘“neé’?l éJE‘? ant’c%”%’ﬂ%@‘é‘?ﬁﬁ%‘? ‘°eﬁ 11er can
CONPH/iIBk: ﬂip‘f&%tb@ ]?CFH Wik BHLEthE lnYsBht thF&akion Yat Rtilizing an
conbi nation thereo en incorporated as at |east a

anhyslps 1gpereir dﬁﬁeglbtmmmlm istissolvied! permeagt wempmv&rtu@t ghrelf
stabet? BY !h% ?)?chlcz (%Qéucm%nthg Hené:dt tlo:(c) peﬁqgergtl?oen ﬁjlrmannny sy, P%r

example, in the case of a protein, peptide, or vaccine antigen, the ability to store the
product without refrigeration is an advantage, eliminating the need for refrigeration
throughout the distribution network. In the case of vaccine patches, this is an attribute
which would allow distribution of vaccines throughout the world without the
requirement of a reliable cold chain. The use of an anhydrous formulation can

provide still other benefits, including the inherent antimicrobial activity presented by
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outiavertencie Prithrough freovipkie lqaﬁgpsqfém sijn grehinteihe subject. As
the f)ﬁ)%@gs\é%hﬁﬁ’ues Vel AGE Ghé §01 ? fJI‘Sl%H n& ﬁeg‘gll n[ttflaqtlea gs the

needed to maintain a sta
resegyait el mbwvasantotthe skih fbmasltameie phyadifacipg Ilﬂtd) therlﬁﬁmbﬁ fHe i s

t ypi aI di sposed..ar qQtherw se | oaded within the
resd Rt istt ar o BRR Sl Bbn el accort o Rpis et ol Bl y
pre®8PAGks sirlGe QP{HGY@JeYV(ﬁzeSﬁécﬁﬂzﬁglysbfﬂ@&h%%fégeé?{g }n -

arranged such that it has a om surface an
conENELEAtign |W1§h fﬁfle@bmﬁomaed pashwanthrowghraikin hyel efastubgect,

sioBEAAL A0 S L L SR 8B B o e
reservoir to d1ssolve or suspend the permeant. As such, a relatively high
concentration of permeant in solution or suspension can be provided that is also in
communication to the viable tissue layers of the skin.

By forming a delivery reservoir according to the present invention, it will be
appreciated that it is possible to achieve a relatively high level of permeant utilization

not heretofore realized by conventional transdermal delivery devices, systems and
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According to this aspect, the undissolved hydrophilic
per neant can be di sposed therein at |east a portion of
w0 b@opbsssal ity of conduits of the matrix. As sPCHUS100€023640
exenplified delivery reservoir is thereby adapted to
use drawn subcutaneous fluid provided by the fluid
metlogs kndw fhrerakdamiaDpainean deivay. Tospanibnal rdr@@&inadproducts
ort on of the perrreant di sposed within the matrix
faf&bfélfl By FIBAR Aprexinataly 6%48% ofthn bisorotive peeit gresent within
thef}@sre%'tHb\%\%rt&ﬁl ERGEnt O‘E{Fxge 1d8{1 a%%@/% Qdel\{‘?errk PétBrvoirs
mechani snms of trarmsport can effec spersion an

of nhp\pmemttmvﬂntlbh ean) Il Dﬁesaﬂp\iﬁdpm@fd@@qjﬁ’méim mlhbzemn in the range
r into th ssues hi general . but not
QRLG% nyo’%maféfyn@r&i RSB aerhaerReant ohlizahons pat least
15%6@%&@5%\@% 208 do%, b, 90%@;%”6@%05‘5%9#@/3 9RY80%,
| eavi ng the micro-particulaté fofmahd typica Iy goi’ng
85%n?®%0 9odl Gf Voomdancledisg empiange phHp¢rhmasturtiliaetiatisrigrived o,
ﬂw%aﬁﬁ i.n solution or suspension, diffusion can provide
1t‘ransport mechani smfor the mcro-particul ate
per Aeaitiondiyg ittvig! dldost HPreith &Y uﬂo@)ﬁﬁé&wﬁfgqhé Bfe@erﬁ 'inventlon
through the viable |ayers of the skin and into
thatsq, eglaEry repervelR écqw@@@ sxsthe praserfuBECNbipB s ¢aprble ocfrrelwmmdg a

t esefvoir. a
relt AR P RE TR LB RV B lolfe RESTRY BB .e
disfobdyg of Sltsbmdl%mtdl.@;bfveﬂ pemedayit @spxysedi iwrithiroghe iréJeBRM matrix,
acc% S to rm errreané than was initially present at
thu B8 FUPENGAT qriissp R pergieant IR COBMHMHGRALON {1 the atlens one

fon’h@&pﬁtﬁ%y' V@fe?nahﬂ‘at“o? W&'aﬁ@itio%rl Wiid Ror@ktch&a8 dn%ﬂltstratlon

formed pat hway through a skin ayer of a subject,
perdbcBy aisisgagionthipdegealnblommtiizles the pefrhemtt careien wna mm or
di ssol v

effecggeelgnﬁﬁ tEI‘ draZcfelrl?g teg aﬁurg@ H) rfé%:lea ! 01? V%,MS)?VFﬁ f area of the

nemglfeawlmnqﬁelp %ﬂ@mhvelg} pofdudtrhAAx e @ﬂg ﬁ:’l%‘l%h&?ed
can be provided that is also in communication to the

volypg pf Buidite ggeininayar &n @Intltaﬁfecmentwlw nfetfrads ayd devices require

g NN T N

order to efim 'theahme hllr@hlgi fbhb@fmoﬁhe pemmnto aitdrlthZ sidih @AnROdoes
her fore realized by conventional transdernal

30 cHBGE Epressibindhe Uagisnebied sald fersvrepgvoir, without
anytlﬁlﬁﬁfsﬂilﬁﬁ MhihReE 1 Elﬁ‘le 'l]l\ﬁﬁfdyor %Qﬁgaé Eﬂfgbﬁ@%kmulatmn it takes

transder mal products y uti
a mugiplacger quangity oBb)ioacﬂ%@gent tie chovco-lactréare skdesite prdesddthe
Howeyver, . usi ng a conven | onal

samfse Vi 16k R EE Toieh nalt ot shiee s kirgan it

docPivB8R Bhly thY BidhétB3 agait is hros@fen ﬁl%@@ﬁ& forl{ z%yérg&r E5\&/1thout any
perneant utilization in the range of from 10

watgrfﬁh@)@hzmﬁlgu We@t}%by thebodii vig tumfereporese dite functlonahty of

the Wit SEBLH R0 AC oBlcct SRRl 200 g;:;gma% 135%, 40%

provided by altering the outermost layers of the skin such that they become permeable

during the wear period to a degree sufficient to allow subcutaneous fluid to exit the

subject, dissolve or suspend the bioactive agent, and then allow the dissolved or

suspended bioactive agent to migrate into the body via these same aqueous channels.
The delivery reservoirs of the instant invention can be manufactured by any

conventionally known means for providing a composite reservoir comprised of a solid
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85% 90% and 95% and i ncl udi ng any range of pernmeant
utilizations derived fromthese values. Additionally,

WO 2o0s/1Bd658l so be appreci ated upon practicing tPEr/US2006/023640
present invention that a delivery reservoir according
to the present invention is capable of maintaining a

matiigl 1akingel Yeasidiethmdissolved BydrugiiMc pérettasiBiioed therein. For
potential driving force by continually dissolving or

exagpds, dha preenyied fepert Whprsihila deli virs prygeveingonipiises hpolymer
S [ [ L NGk I ssol ved

b e ERm It b Bl Sn AR WP AR R B SR RIE

fillgradamimeytiry-anik edrivigethat usiig HRedtedddddiab ingiRer. €Y Heel@sant
extendeglé dm ni stration periods. By using a )

COMBIicH B %FXQSBWEP‘?P&PFS} the plurahly of pERRAAAE CEBpQieRts capyif

f ' Ed : [
oo PE PREfi ) sheutd L lomd o R e o0 ol bHE b
mixgng ef thepeimeant witk the pdiyersf Mmetrixd naatbsialp Guok permmeant pre-
keenpi. the required vaolyne of fluid to a.m ni num m
blending iEdsired sap RpPEe FstEpl i fETEBlon Rl EIR
mixeg! atively larger quantity of pernmeant to create the

saturation point condition in order to yield the sane
dr i Therfgmperabee pting pethp arimegsysten sbould betigh giough thaltow

el R8E YRS bR RAGTSAO e B RSBy biEpet e
as tb indude mélting of the gediibulOn@rmpatt @ompeikings. Bucl@oh@dons are of
aqueous, fornul ation, it takes a nuch l[arger quantity
cougst dspert Qreths geamerties of retartiqidarobaneate BTl materal aRd the
pecfb B SOME UL LR Y e 045808 B 0%
readhyl obtdih eudii gmcdtinggapgenérs indthpreequiting nndiecexpetiingnfadom

reservoj r, W thout. any water other than fhat presented
Theggsylps b iadgd PHE“E‘?V PG RSN AL AR g s
of th\elRBEY feerbdis ltc«gﬁﬁ)ﬁﬁn% ToPB@nRIE ¢ BRA0LAD BhedHRe

aqueous channe In the skin provided by altering the
confgured iye eny agséted shipetsheh skd siralarheliiptital traetgngdapsmiare, or

b uring the wear period to a degree
any@ﬁ%??%?%’ﬁﬁﬂ§‘alLOMIsubcutaneous fluid to exit the

subjieGlermetins golivey esesdiRandish B8 nitnd A tiryEind@sMesir@nd
then allow the dissolved or suspended bi oactive agent

thickipess ipeludiag thiclgresses b Bgyangeofifinm apryawenate]yi 8 gnm to
e: i I.I f €nkn

PRl 0 m s Sl TSGR 5 0. O T enE Doy 19
15.0 A0\namE2n8 of evenpmg\ramhernd taclomniee sieti ecd £e@rtk&@e values. For

conprised of a.solidmatrix_having at |east one
exarRlr B SPTEPUPIROBHICHT be Bl TOLdogh BOTE Wehded wm, or
evelt 055 18%aHR! (Bmnl. "T R LRI Wif1ive ngt%%‘c’éﬁ WpbR belchciBhe

del ivery reservoir conprises a polymer matrix, the
prespf pventioatlapt ey desared thickme$sudinntyr axamile.odepend vethegerticular

e A T b i D8 oA T B8 o
For example, in one aspect it may be desired to provide a thicker delivery reservoir
film in order to provide a longer administration period. Accordingly, such
customization and optimization of the particular delivery reservoir dimensions will be
readily obtained by one of skill in the art through no more than mere routine

experimentation.
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conprises a plurality of conponents, the plurality of

per neant conponents can, if desired, be prem xed to
W@ p@EXif88688 honmogenous perneant conmposition pri OPCT/US100€023640

m xi ng of the pernmeant with the polyneric matrix

mat eri al . Such perneant preblending, if desired, can

be Tif¢ HRcsRmhg e bEXRIPPEshe@byanslOpréssitg §fadntity of the heat-

rotisserie mxer. The tenperature setting of t%e

knegdediadgnix jnde e sylsimiially paifenny thicknesiopid flenasingp ¢qnwentional

i 1y I A ' t.0r: C o
e AL ENYR0 UM g e 000 KB RILR U, e
proseksihd of harmtintutar bedehiswad by eiipdsiedttie h&Giahadoirdhiouging
are_of course degendent on the properties of the

die phtohifersd g MrebEantal Fpsormmatth and Brdkneste fpey yaighthe
. . n
oty PEsofl ARG Al B By cAGERE PR3 0bon 815 oieel Kot T
formiag afive txasple) retlongularetpsagd fogngy vd die @iperthenfinglatosage. form
T resul tjng heat-kneaded m xture_can then progessed
out i iRt IS e AL B B FRion QS Py B a EPD
the SRABIng MEbhidedy cAXAMBEEse ddnliR 296 tedyEld thddxcods el s S 8f
configured into any desired shape such as a circular,

the bbarpleft@dier the elée enigeg procedtigeidnek indy themypusfvrdrofdesi r ed

.S ~qahe eneant deli.very reservolr can also .be
iAok B TR Ty <GerfEA e R Lk broBR R RyfE the o

' condpBh@H &EBRSminy thb Enklatbgegeoforh @ Meapgpiait. matel y 0. 01 mm

to approximately 30 mm i1ncluding such thicknesses as
0. aiterpativelyp asryormgledgoymerty, oo wdrs corld bg ngxedwigh st o

. . 3 ' i f
penpFYER -G080, i A AER A O By
and tphbyniea ngachodved r Tim @sultingmiiaukGa thambedrot everid Press fomted,

1.0 mm_To this.end, .i .11 be appreciated upon

or mSHEFRERD G M T5RLEHES (HVEHY RO DRAT e des! r od
t hig kR $RothaMspEQr a SRR Ghal S8PENEaPRg R cRAhiteUWlsad
reservoir conponents and/or the desired delivery

whepein dreenetris thaerial igjiisenivedsinter arodrganiEselvent angl &, farrexemele,

ect, i t be desired to provide .a thicke elive
e ARE o e SRR el i [ he ARLLNEEY
polyaskfich stk ahdteial RAA kites AGROEBbEBGINN, caf WEdh Fousd Ot ZRbdrO8ir
and optim zation of the particular delivery reservoir

fornesi hrawineg thadesifed)sizsend shanet yhstsebrerlesnohyes shremefbylerp chloride,
con Y08 Ao SRHOP oNEnTRL kB0 RS UL bRt v
resep|lit - pressing a quantity of the heat kneaded adm x into

AT bl el T TSR B e S v
agePBIR omPEndfls) ¥&I Hor 6886 dbie MhtRTARLIMLY all bBe
adjusted to control the desired transdermal flux rate of the permeant into a subject.
For example, the permeant can comprise a filler component, such as a dosing agent, in
an amount relative to a predetermined amount of bioactive agent, which can provide a
predetermined transdermal dosage of bioactive agent. Alternatively, the permeant
composition itself can be present in an amount and composition, relative to a

predetermined amount of the solid matrix, which can provide a predetermined rate of

transdermal permeant diffusion.
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processi ng of the adm x can be achi eved by extrusion

of the heated adm x through a die which forns a ribbon
wotosabssanti al uni form w dth and thi ckness, fPONMUSIWEIR3640

the delivery reservoir can be cut either by chopping

the ribbon into desired |l engths formng, for exanple,

r ectlangebspectdis &gﬁceﬁlﬂhﬁm oDiindiliselved Eéﬂn’ﬂi@nﬁ d’ig%cfsb([l W'lthln the
e case O usi ng

Em@)E)aeformo herlbbon Int
Cﬁ ‘giff‘f%rﬁ@r o Rrpwde herdegised statisbiss] proability that o upon
exPODEER S ﬁﬁeﬂ%ﬁ@enﬁ{c}i a§ A %Uﬁétgl?ﬁou? ﬁu@gdﬁftélﬁéq ? tﬂ?e

recycle the excess ' edges ne ri
ml@ﬂ@eoxsts o thmskmn‘glpe Madnreniiﬂirchssob&(dt susrpten)d theamidispeived patheait
achi eving a

hi
ﬁ?fngﬂé'???‘% Xt r E%&g@wﬁfa?&g tbepﬁéis the &eSCRKRIT BFAGETSEIVELY
forﬂﬁﬁig iR UEhBG!t th@ osbivoR! un@i@ﬁégg Jl%'ﬁ&fun’é %%ﬁéﬂt‘ﬁ@éc{e& tp be
er Ccou

Al ternatively, a cryo-mlled polyneric
delme»k@hto\m shbjdee thyewghethe tmc.mpmtes hashdess tdamsolived bysuspérfded emd

but f. th
aifh3Hs PRARGRaRY. e e ieioRgrRrad e e Sbiesnsion
Byhinbosﬁﬁg thelafprepste rittdse tese®oirtah be e¥iditeRd vs}lf'&f)m‘é.l!&@s that
i nal deS|red delivery reservoir_shape. In stil
Subéf?élflﬁlélf lheiyke Peﬂ%ﬁa@bw&ﬁ faseivair veilibeaneesgihketvia glepfr apesss
chdtRBls P6in2) HOESIELR APalBbld s E%#g?esélgélg 69t 19e'r?r§t8 lyed

Into an organic so ven
reseiwblry | ene chl ori de. The undi ssol ved perneant can then

to. t di | | t |
R A A
corft®$ efeMBlehsel e B thayibAdive Q@eﬂjteﬁ'xbﬁ fRs é@bﬁgg 8??1%2)2036:%@@

sol vent, such as the nethylene chilori
agesy upbe slcia dissies.guhibitvr sehaneerssleded physicdagictd phbreomena within
e B S OB BRI 5o G gt Mg
an hiflamacidry @espod é@éma &t dri@ema ONPIARSNHS ) s }I?&‘ijf ied pH range m
non- bi odegradabl e matrix material can all be ad JUS
the tigseoitd BF likpe Lo s prdy bb’rcanﬁwﬁlmFhefdemelwacmmﬁr ttotpeowde
ermeant can
o BRSSP o B R SR e

absorb the bmectinttageel, tic syfﬁtemazaﬁ bpm@diett@ b%ﬂﬁ&n@ﬁ%ﬁéﬁtaﬁfe
rovi de a predeterm ned

actlve agent, ich ¢ p
reg?ﬁdg‘ﬁ B@PF?&P SIS Y eﬁ‘fva&ag@& thaktyaisely affeqt il higeqtivelagent
deltyB& @R Neant conposition itself can be present in an
amount and conposition, relative to a predetermnm ned
anmoltiploudd alshbe saddarsioodithai the damice bf ﬂmrprqzsemtmnc@tlan is not

L I NP T -
compRBiRSOp VR HPEN JBEREYy rSiePRAKE Fopbtdthile tRGle éﬂ’@{&ﬂqﬁ Ptire 3, in

reservoir is designed to provide the ‘desi
onegepget teidexice of Higapstimttiyventian cupemuprise a plurality of delivery

reservoirs positioned in a stacked arrangement. As illustrated, a delivery reservoir 20

can comprise, for example and without limitation, three permeant delivery reservoirs,
20(a), 20(b) and 20(c) positioned in a stacked arrangement.

Alternatively, a device according to the present invention can comprise
plurality of reservoirs positioned in an adjacent or side-by-side relationship. In still
another aspect, a device according to the present invention can comprise a

combination of a plurality of stacked reservoirs and a plurality of adjacent delivery
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exposure to a water source, such as the subcutaneous
fluid obtained fromthe mcropores in the skin, the

wowioen3ssss | di ssol ve or suspend the undi ssol veRICT/US2006/023640
per meant such that aqueous channel s devel op into and
t hrough the reservoir, progressively formng

resérioiod) OBPpiovidigs 4 es@ilygdred pldtdlity bhecliveguiesadoitimendin @k
gerneant needed to be_delivered to the subject through
ecac

WY eHisceairaiialdy arrsssse by thn spdvany &an thequiedrésrairedaglease rate
jof r ] l,S. . . .
canHo eS8 by Y AU RN S Bini B RHPRHR e enabling one
of skilbinathp e s tadlbethe atsulimg BK pasie vdihe peancdneinctha siljet br
which insures that sugéégntially all of the perneant
eXapIG; fL OREEBFfot PIULILY O liEbeisssThIEs GAndeRRYehhesst
leat BRORELES ofr® E&ﬁ?ﬂ@ if@&n?&h%ﬁ%%nﬁ%ﬂ%ct%ﬁsﬁés 'E)Xxﬁtﬁher aspect,
progressively further Into the reservoir. Further,
at legst ivoriaberecicd @indetpsoaded, iebdbeliayingandilfiferdnh pérucbedt domptolition
reservoir to control the release rate of the bjoactive
ceph g B HE g 511 RS BB CORCeRIRGE B B P e A e vy
resdri@irsSdeinbelpr&GEQBwhdrBidi Ath o Pthe PAIBNGD F$ARLRDE domprises a
. _physi ol ogi cal phenonena within the affected tisSue
diffgigehpasicaty pompesitipini t ed t o, boosting an i mmune
re Fnhi biti Jnkla ory.. response, edenmn
or B fnotBlkuds JoRlhd O oSN GBS RO Bl
arranigediveprodide a pheletekihed pattéhiocs panatile byosconsigeuc iilveryt. he
.delivery reservoir to provide a release rate which is
Thigrnedg dinerath 3 sIRPlEIRl Rassive difusipnesysteay Whareindhe felivery

reségtcﬁ? HEInGAR (RS ng#@?ﬁ? io?f’éé&v\{)g'l 1%%?@ Somb RGutSH aiht

made to be extr y" repeata dgardl ess of” " nter
andopmiemot. & hesylss dlot sobamt fbit b yestthaugh Vi resdrvoir, didaetive sdeat
R oactiv ent. deliver ate. It shoul d al so be
will bt i ine R @oted bere e By anietioiad g sdpsol
the B81Vert i#Bnt. €Sinti Ry 1F SRR ZH@MRE bidh&tfredoShiNGhRnRl th¥@ultiple
reservoir but further enbodi es aspeCts conprising a
layeps alteavs thy defignief 4 ersyenmsd delioiry systéto whichesapladjustihe influx
I:C in Figqure.3, ..i ne aspect the device.of the
to bISBEHE Fof lrnta® b BeBPFy B ES ot BF O FRaR 1 very
confpigthy dlematupdlShrchdineeldidy of aSuBRE. Lo SRSRBBMm, thss
i.llustrated, a delivery reservoir 20 can conprise, for

vargna s ot earsiye aperidelyaremoverthedosirarnasiain
pro?r@ﬁxh}/egrﬂs}ﬁm?f&iﬁébetgeg Ql?e)r%yzo( b) and 20(c) positioned

n a stacked drrangenent. ternatively, a device
ac cddifimg] hetiode farpesddingipesrecdnt exleasamtie odniral 8&n include

lural ity af. reservoirs positioned in an, adjacent. or
e ek SR S e o e e o RS S,
pathg Ykl RABOSIH M FoRt Ml BIE Me LYY R HoRR SRS

polymer or other matrix material, or by the addition of specific rate-limiting

mechanisms such as a specified membrane or layer within the reservoir. For example,
the polymer reservoir can be formed with a specified texture on the skin contact
surface said texture designed to increase the surface area of the skin contact surface.
By increasing the surface area between the reservoir and the skin, the initial rate of
release of bioactive agent into the fluid interface between the patch and the
micropores will be greater, resulting in a higher initial flux of the bioactive agent. As

the bioactive agent within the reservoir near the textured surface is depleted, and the
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conmbi nation of a plurality of stacked reservoirs and a
plurality of adjacent deliveryreservoirs. By providing
w@2omil1sscbayered plurality of delivery reservoi PCT/US2006/023640
wherein as each layer is sequentially accessed by the
solvent front, the predeterm ned rel ease rate can be
aquenus @drosites pengratidg ireo thenetyrmereeantir adendiusthesintOihe

I, h i f  ski th tt
redfft e S GG Popsitybomomonl T e Re getivekafthy incraresd
suiFht] ar@ becofr@S dRNRIERLE thd fgmﬁ@teth9§§9§ﬁt \H]O% Hlo%?‘{nlt# ‘}ﬁe% dy of
e provi

delivery reservoirs ¢an ereln a
the xgeetveis. eEvmnplsr}wnﬁaw area dilidhecraartts clanmmmrme abrrugatlons

pefiQRURG, Ak i Biaganto RS rio ey Bl s
all piey Wﬂﬁo@rﬂi%dohﬂ%hti@ﬁ%?hﬁﬁﬂ j1&te hbRs S\Htljl }he tp

anot her aspect, it is con | ate hat "a plura
al GEPIPQ/@P}h Pral @ppeiorInenh el dm)ﬂp%r Bsdededlywhey p]n)maahﬁjmmig of the

rest'ﬂhz%lrghé{ ﬁ%dlhgs t%g r%ac ra\f/% eé(faf)%: %q‘gﬁ&scﬁ%spﬁg ggﬁ prgsented via
thqahmr@iolrésyc@ﬂd be nmﬂ&ﬁ taitie Ho/ Ry athas BiRht §o§1@sru&§1g the wear

ar ed provi de a predeterm ned pattern of
P%%F[ e %} & gERcessgRusddfer Wamingdhg resqok i s antkveuld
be @kthhsuﬁl inﬂ’%llr?gt Asinp; aﬁﬁl‘cﬂlﬁ dy;Ef Ftct é&r&oﬁﬁga%}ﬂ}% a%%; LP €

del i vefy réservolr-i's con truc
maplelgmgymﬂdmg,aa}@nsg oslarbbinpgTb@dssi ol gnp ecbrﬂbmaﬁoramﬂrew Mehese
sol vent front noves through the

toxf g e e BF G Eeskaie g 58 baappl Bqnismay layers
thatlareisBEHWiBRGEL B Ed st Rer IR €ad R8N |rf3%ﬁrst &RHé ﬁaérglzgt)lbéed' ah tﬂg

t he edge of the solvent” front. om zi
surfase op theaskin. Witlarpénenasdn Fegwre 2rant dxemelam kieluwlrﬁrdsatwerrs

cor@}%1 %I{a %ﬁlag‘fg%ls Et]ttoﬁ]fe uﬁ#(‘g %r)r%ast ?se elgéct%gtegxﬁe %Fa Ideltwe]ry

resa‘namzb ecanadniphiselh tdx el bygs sSSP Wwidieil %@@Qﬁfré&"ﬁfrﬁge
to.conmplinment the natural circadian cycles of

COTRRIECE & PEriGy| 0k dise® neEfeEAbens 3%  t hus varying the armunt
f sin riod in
g pfr%g;gl;’lg% ?ﬁfeﬁtuggﬁ L[){éa}éggllgl tlge e&% %IP&VQ?%O&%B{}ES YeSErvolr
devigdd idesonthadl heretohmd defused mrtmnsdbrmgllp delRR R hefRéRASE ckithBed

I teri.ng the physical _design of
o RGP, TR Fhhgt (WA OGP teaE ydcaprinaghtern oan be

use@itd frh!@d@ﬂnaQ@t&éﬁv&oefﬁ%thﬁ b Q%u@@%t\é% g{ a%m% gates

into the reservoir, the choice o ous po ymer or
adngjpisgatioraperiod rawgieg fram approximatehel hoidi up| to mpmox Apetely 400

chanj sms suc a speci nmbr ane
rouf ST TEGHBEATS, 4R SR ReRl S AT o,
200p95®; IBO0 2h&S60 Hours. AHBrRev4IP) rtHE Hewbdshbransgaht inéhtion can
exture on the skin contact surface said texture

be 1&8@ fyasderanally delivere nrpdeterurinescamennt af pérntehat diking a
ek A5 BE S BISIED RRE P IFE S st
and@fen 50 to 80 hours.

To this end, while not intending to be limited by theory, the relatively long
administration periods achieved by the devices of the present invention can be a result
of the high diffusion gradient resulting from maintaining the dissolved or suspended
permeant near the saturation point for extended periods of time. It is further believed

that these relatively high osmotic pressure gradients can themselves provide an anti-
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rel ease of bioactive agent into the fluid interface
bet ween the patch and the m cropores will be greater,
WO e@al1sdess) in a higher initial flux of the bi OBCT/USH06/023640
agent. As the bioactive agent within the reservoir
near the textured surface is depleted, and theaqueous
heating Qﬁﬂdene@orp’&lﬁ goimadd pathwayt trdulai t}nmbgeﬁmrg if E@sedkvio]a er ofa

ext further into the reservoir, the flux of t
Subm% yenhageing thg bl te arlaevaexianded, édr@wsér@fw@pemw

ThisN&'s ﬁé\fl&@e%ﬂé&éﬁﬁ%d%a@%éo&?ﬁ@ﬁﬁree rﬂ&o{(};ﬁgl?éjgrﬁ&eéﬁ‘?ﬂ\}éﬁﬁa%an

t he sol'vent " front moves into°th
be crcmsmmieﬂ and doxemgpd tr deliver 4 pedetareiace el @eantat oas

. .C ris ations, perforations, a series of holes
Vm&%}) IIF%%%%&W&Y&P%%B%HS{ either partially through
or Rh |exé Wevld%ra@é’(ﬂ'ﬁm%rto %n@ Qé;ﬂébtr@{tﬁ‘xé)&e@nt Hﬁ{?ﬁh@xL sand

conpl ete hol'es, with th€ parti at one
depigtechin Bigwerk renillustfateth phehecenpiap deviad brpyidany tqah@nnaﬂl

t hat fi th f
pat R 30, s HLeEt UrHOF ROt s e e hefrdn
ThedetiveRoksdvoit BWodstBetddshd drOnb@i ueh tH e Hak HWX¥oburface 22
various tinme points during the wear period. Some of

andtaﬁ@pspﬁfélé@étem gusleeeR4-f drbatlopgisuportiayer 89chaydig an thardls
i
AR, B S SRy BATRI ARf8gdtve
resereaini fin nge asyiebhtl lmg?eret_?_géibmb@mfﬁﬂ kel deti vty @eswoir ’Q:rthaﬁl?ln
n thereo ese texturing an ncturing o
of 4 Db Lt ‘?%GF%H&SHPH’%]@V%Y eapenEedppd Feae doidibahar
penlpﬁé‘ﬁfﬁ ekiRAds Wyend ﬁﬁ%l%l‘?%&ﬁto‘i\ﬁ r@k£S Elela@é ortiéPof the

, hot just to the yer l'aced on’the surface o

mwahiéy Sicing suvfacdol thé pcmfmealbtﬁxﬁergmgéaaﬁkmg sugpcenialaroan
elivery reservoir, co I‘ISI n enh nced hottam
fur s P ATl M Ry B by the an

wiu\rlﬁwom fthe%ﬁh%@lﬂe CHEPAdpRSital Jrﬁﬁ%tlébfsﬁéjp&‘ﬁbh @mrfetﬁat;mg 1%
erein the textured surface conprises a series of

which getgpdsheyped tieipsrighers of the rageryoibeanappyide  aeephapadhesive
Gl the present invention that the reservoir
attagﬁelg‘?& Sgétglg'scri bed herein can be used to transdermally

del ANgnativepg itieaRb choempkieintiedhadeivetBicséibi@Ran be
ods. To that. end, a delivery reservoir as

deﬂ@@%fl:?q el haus & slHn canpfagiesuiiaenitaply enoask tRetetrarally adharg er
dlre@ﬂPﬁf B akh JrQ b p%UthTlgﬁg ca%vrﬁfnnﬂ%zg HRASL-S LTk BEthe aatch and

adm ni stration period ranging from approxi mat
reduveihe wepane aype pripteralaghdde thonsistainrsuffiment admshmﬂuon g

trt'o .peri od . roxi mately 5, , O
aanisehe e b8 B8ty RSy ling BRAS S et pitied Gi Lui or 7
day$)het Qﬁ}/b&ﬁﬁn &ﬁat&@ﬁpdﬂ}ﬁ‘a&m@ df @Ye%ﬂ%&f&n%’s@kﬁ@d H&%ﬁl thet such
transdermal |y deliver predet er m ned anount of

a rew% Xty bmhfalngd by, pfme@@nmkmon@mm@uﬁhn ipstoentage nf palyined

fang/ogg Ef)éuﬁl e% zteo e:;’(%lptl]é%l as we:I?'l as ﬂoe mam?f?tcturlhg pro%ess

pararr\lleigrs. Such optimization can be determined by one of skill in the art without the
need for undue experimentation.

The backing support layer 30 can in one aspect be at least substantially
occlusive. Alternatively, the backing support layer can be at least partially semi-
permeable. To this end, in some cases, a semi-permeable backing, such as for

example the 3M Tegaderm® product, can provide added user comfort as a vapor
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To this end, while not intending to be limted by

theory, the relatively I ong adm nistration periods
w@edveasssas by the devices of the present invent POIUSZNG/023640

be a result of the high diffusion gradient resulting

from mai ntaining the dissol ved or suspended perneant
peregable tirek g typiedliydmying ighdr aseraxleemde ﬁrn@{geﬁ%aﬂlﬁeﬂods. In
dﬁiiit'me't It . is f rtggfglr bel | ev&g that these relatively
addiign, the Frivase 14 o506 dmginipithe skia can ke coriralisd basopireling éhe
rat8 ! ' | ' 0 rﬁ,ggy h

f dater BeAdPoAGIINEN HRAM Wdésfgg]%ﬁggﬁlgggrjﬁ;ﬁ 2l “ﬁg@&f@

the opening in the skin |dyer
sunentElarirvgth hepeaificlmean waponiriseissiexite@EITR). In other cases, a

o Bl G PO ek ROl Wreel e @ e Ry

hy@atioD6f (b6 Reskrvief Rsn BMSEuBESRIBEH d titht AeA¥BE] from at least one
predeterm ned | evel of pernmeant over virtually any

forged inaBiy 2y henentls theaatchrssrmtlpds weH ae onpliransypidennat evater loss

I . f .the present. invention is
rGRE MR0 B BRRE bt PadE R p! ar y
Almativelyphobhckisg cant Feanisdbotallly opalisiRe asmofdte/hykRation of the

conpr.i Si ng a delivery reservoir 20 _as previousl ﬁ _
filrg é‘%ng s Satae iththe sReutpmepyslyid, whide theiperipkeral adhesive can
b B S iRt it By 3 b athsip
and@mplowet irfitien. 30, having an inwardly facing surface 32

i | t parti I onhnected to the top surface of
t ne T hepHEL pyBRblu ash SR G iss pacalsblr Rlosrabie relge layer
50 sigb@asBdayeBoiprotebt e 166! d Y&liYn bEBEHYRLA shiffadd Wt tRKhLivaf
£ ety

a subj ect, the backing suppor ayer can be size
resgias apns ervironmgital elemienis pintil thkldgviex isgn dvs ubel dnabnt aspect,
' r ir. . Furthe at least .a porti.on af the
PN Y SRRy LU L BRst B POLLan 01 ¢
periphekilly gx tengipng backiny Suppoaiayed hhViff tOMPEdi$C]a98r RYPGRIGY e

| a eA 40 deposited thereon. As one of skill in the art
thergpny Ay} benpreciateddheperitionjes okie relesp davier satontingito this
oy ' [ i ch..extends .

osp e oy B A3 e et PRS0 UG oA i bt

cangerthghadd alpretattesi luger & theckihesive layatdeposiit bapraphargly .

exti t,.1 S all_hso tﬁnﬁie | at ed tﬁat the delivery reservaoir
iR %%P’g EAASO G TPPEHNEE Ehogaich asemrly comrisiag éhe

delivagiys At Bacltifly SHpBAIAR Yn@ HARESy Hal EChlrYord 8ot AGe R LN

of a subj ect . is can mnimze t otal "size o
laygs gee Hheamdaced duarindhaduad ppesicamdenaledemper i pher al

dhesj.ve to_mmint aj fficient adhesion to adhere th
par oot o Re TR Ay B et g o PRepatcR wibn

provides otheft@ddor cansidg i trsddnBaNe} of b betthdaht B8 a subject via at
preci at ed upon practice of the invention discl osed

teasf Ghes o aethway Hrgughea diy diver ebthe bebjetit &l pedaspyst, ther
metRSRBRhFriseO Bdvilifk But b& h%@fn%%%%g&n%l O Y dministration

site comprising the at least one formed pathway through the skin layer. As used
herein, the subject can be any living organism having at least one skin layer capable
of transdermal permeant administration. To this end, the subject can be a mammal,
such as, for example, a human subject. In an alternative aspect, the subject can be
non-mammalian. In still another aspect, the methods and systems of the present

mvention can be used on a plant.
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drug, and/or bio-conpatible filler, i.e., excipient,
as well as the manufacturing process paraneters. Such

W@pib/B8688 | on can be determ ned by one of skilPCT/NS100€023640
art without the 'need for undue experinentation. The
backi ng support |ayer 30 can in one aspect be at | east
s u bs’ﬂarttamaidnylahmma&it\admimbttae'mnaitb vetomprishé obadkashgne

%’Oﬁq%iwaeva%%gﬁ? 1 Eq;(a} 04 agt ctC gl ] t¥13/ay can be formed by
an?%ﬁhelﬁgflmm BeBF (R8vidaiecdp &?ﬂ'ﬁﬂh{ﬁx fah& oM subject.

egadern(r) product, can provi de add user confort ds

TOath@%\Epﬂdr%lérS Atshnend sayrhg seynsinmethod offauhing dsiegh aroreiseall,
artlﬁgc[lglrogg 1?1§%¢ gorr 8}[18‘?) orea}nutges e“ Jétlée:(sq%ear%g%et %ﬂnloddj microns
acRRN b1 0 BB 00 dedd, WigcH z!utw At &inrﬂ\ﬁﬁ&itlohfbaﬁﬁd@ﬁ fiie

t hrough the film by eSI%ﬁé the semrpgermea
bigpstike AZPUS BipSETYOlF AYbhenid Klouess pf thepihybepgpb the outer

0

mdd P AT ehlfe W Ripat Do e Eaf B3, B fRifon, These
mmmperes weealidve subratanadushidd & exmle diirotiftethe asieropores td them

subcut aneqgus fluid that is accessed fromat |east one
supfaGe Ridhe,SiMway beneath the patch assenbly as wel | as

f r omh bk aRSER) Qﬁé&@'an&vﬁéterhealx{%%ébé ﬁgﬁ&t@hlﬁl% 6188 BCPatBHAR in

surroundi ng "and bétween the forne at }()
them;ltue phtieisvigkst, can he fayansk |btygippbmng3teem @otatipn Idbynces

@Bl i B ST Bl SR e e, TaeischrBipteh. e
abnﬁbh petradal @ttmtﬁg&)r%mubﬁ RIS hSArdulip pdtETe@RkEnd Pathways

al | ow better wear characteristics such as better

byambgm@ﬂ mefhiisarclpdraaise pf piojegtipansuciriae splid wirreresdlep Py
o 8P VLIRS OB RERTHl Sl SRl enee
copenini. Arheakint theatheatt tngay adser lfna’mde dut it tieditedes ymethods such as

reservoir from.environnental eI ements until the device
the @Pﬁaatwél Qf $epustif AneIgE ok sQFReAtion of theskyt ARFIGRseAS| ease

ehﬁéﬁ%(ht? %c*%%ﬁx?ﬂg%?gé}ééﬁrﬁg&g%e%ﬁsﬁre%&bﬁﬁﬁ&] RN tké&ﬂnents,

of periphera cking su ayer havi ng
gas jeb aladhee trezélﬂeatg,%emiodeposcttuﬁng bhtheepplicationwif blghbelocity inert

o RR T R bt b i MarosS ey e by SRS 8B ac i on

Phﬁ@ndc@@ttd&@PLQ n&H%Hﬁéeﬁ@t%at%enH" Qs @lchit®dnys, bESRENAIJal Bdtments
can further add a pr ot ective | ayer to "the adhesive

to make theglpowitelly permesshd. ghrerailary sestewmpdichigep ond methagh for
fottnﬁﬁ%r %Cdélsﬁ]e%t %H: (gp és Ar@)ﬂ% ussgfill% IBl%edES Q%g‘ Eg{%ll’é/A%pothatlon Nos.

I'sin reservoir

5,984y, @,Bm 7B@jk§5@r7\7794j @6ET7(H[16 6P2, 05@66;708@060@141&136,&11 aYye4nd
t hen pl aced_in, an_i ndi vi dual and seal

UniiRgstalsy Rebest Apliestiomaros SO0TARsh. 008 gt 0et-ng
0056348N8)1 BF GERAGrd RY&GPbIAB in their entirety herein by reference.

After removal of the protective release layer, the patch assembly can then be
positioned on the skin of the subject in a manner which at least substantially co-
locates the bottom surface of the delivery reservoir over a permeant administration
site having at least one formed pathway through a skin layer of the subject, as
described herein such that the permeant delivery reservoir comprising an undissolved

hydrophilic permeant is in fluid communication with the at least one formed pathway
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provi des a nethod for causing the transdermal flux of

a perneant into a subject via at | east one forned
w@aiohmssssg hr ough a skin |ayer of the subject. POT/ORE06/023640

aspect, the nethod conprises providing a subject

havi ng a transdermal pernmeant adm nistration site
throwgipthe skindaytehef ét shigasit Vanieud metheds pAsimplifyihy thewgHotdien

of i gty BrpRS AFERY 1y rariopaii SHEbiEdn TEayaro i irte o
mté%at%& S48 1EREn RRLTBARE e?ﬂﬁﬁl@ ' ass‘yﬁt%fﬂ ﬁﬁnsuﬁ?rrfaﬂ&s%ﬁ Bfler the

ect can be a mammal such for exanple, a
appimamn sﬁibp entrop¢mtlam methodito allow &metﬂplacteﬁbe patoh ecthe

an be..non still other as t, th
oty oSO AEE b umahs et gy RO ned R e bibfsymey be
forhie8 it dyedramt orlfen sindpl§ dehialb gﬁﬁédl‘ﬁﬁi&bl texture leaving a
adninistration site i s conprised of | east one

tenfperary dafiemiondle ﬁlmwgﬁldaowm-lpmy@n spftemveheseih ﬁmatc}rﬂne

. nt
tenfiR N0 BEC RO DYty § AN L Micl VR ol
accBmpulbladd @iddhe p&retlakmtehr saéxﬁemd s tl@@sl&@@@e mhfa@dhmfge
rmng _one Qr_ pore |f|C|anenns

corﬁmeab@ 188 bething heldingthe. wtﬁlhw&htthaé vdiepdhe aﬂ@ys&bldfd W80

|
endFHERBS (2L A0 DMk 1 sed LSRR R Rt PR MY
of papherabdindiains fedety baieskoedfter It]anems)va]f oftthepsﬂatom system

whfc%&?%\éﬁ? e Rt R P el SR ARG RS Sulbmated

pHcEloP @ﬁ:}‘t&ﬁ ic@Bd %th&lvgeayémung BSSIS hd wrgnérps;@m @emoves it
t h rou

the mcropores to the surface of the skin. in

ancbsbéwgpldrey thaespraelt io, a fashdomenmpletehit ransparent andi aptingally, even

cro I pat hwa LN, the sk ubj ect _can
hldg]en, to udsgl.b% fulg}b ntegrr]é/tg(% éS'Ferrrna 5 ugg 10 tlie%ehﬁ g% \?% ﬂ)r component is

bloﬁaﬁbﬁﬂﬂ@ as ﬂiyedﬂlyﬁﬁ}t‘égllfatddgnmfthé kién side v f W gatch and is designed to
m cro-needl es, |ancets or bl ades, |aser abl ation,

allqy gde br deff inlsreragringigthe pkin pnderithnreservan giteripa patation
prolcgstssha? & g@ctoh@s}?e%t PHRY %hegé/or%f ﬁgﬁk&ﬁl en %ﬁ]@dﬁlom% Péiﬁﬁed

use of projections suc¢h as solid mcronegdles or
fluX py flaxd fosti t}teanmmp@tesrte ehfeetlskeseranr sairthp distolaeker wspended

ths thr the str m cor he skin treatnent
bioRelrnect 1 o1E eAaerhitin TGk HOURY RFOEAe POErAPH 0t BEon
mi@8pdR¢ application of acoustic energy or sonication of

the skin to increase its perneability,
el edhe peroreant dehiyeyaperstir ¢qpheybe mbiméaihedingiuid ppi ng or

coffBg BRI Nt RIS apl R PPl G RS Sy of

subcightoudaTuid ﬁbﬁﬁsth‘é eutjbe tistsiigh theat &aﬁamatfmneﬁ@mv@gf and
t hose descri bed b%/ Powder Ject Phar maceuti cal PLC,

subseienty frapsdeapabndediverri deast # Berting of the ReFmeast Haavehuihe
forlne§ %Emgr%t a desired flux. To this end, the subcutaneous fluid drawn through

the at least one formed pathway can initiate the process of dissolving and/or
suspending at least a portion of the permeant disposed within the reservoir and
subsequently can provide a viable diffusion pathway for the permeant to
transdermally diffuse back into the subject through the at least one formed pathway in
the skin. Once the permeant has been transdermally delivered to a viable skin layer of

the subject, the permeant can be active locally or can be taken up by the circulatory
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to make the skin suitably perneable. Exenplary
systens, devices, and nethods for formng the desired
wor@eapssses are di scussed in United States PatBOrI/US2006/023640
Application Nos.; 5,885,211, 6,527,716, 6,597, 794,
6, 611707, 6,692,456, 6,708,060, and 6,71 1,435 and
sydter taed diStrittués] Nateentallip floi exanmpie ihose aRROY 12220466t can be
ta12004 Ogﬁ f ﬁnd gq004 0039343, all of which are
CREBPYIPLIEPIRHC BT entirety herein by reference.
Af t e ad BABY &) thebadshe BERIALEINSIoh %E%Scﬁlvlu?%:ﬁ)&oestd@?cnbed
patch assenbly can then be positioned on the skin of
hereire itgg m@@mplatﬁdathmdd@mn@Mpeuhezmonl eshatcesmﬁastabsntheaisbq/m
at e e bot t urface of t ry reseryoir
cofBirfgh S Che et Ue Lo 2o oF Brtipien et a2
Qﬂ%efdifd%ﬂqd@@hﬁﬂ\@ﬁoﬁ TROdGves) BidrioitPorahe RistahhBivention can be
ect, as described herein such that the perneant

HS@em.co@xbylaﬂeg SAcinracHBer s senhigness tq;hmlggmsu@lu as the apphcatlon
S
e Y
whadh stohephméls]lsg GdntopfeedshLs eﬂmtrbp@iﬁtl@d ar&hiifﬂhdla‘d%l ng t Ee
co-l.acation o the ctive area of the patch to the
mi cPEPIERE P kgﬁﬁr%%%IVBé“OWﬁ%eﬂnpﬁmeeﬂmllﬁ L& e
pernthfOnA:64 5 }éﬁﬁa%% ﬁﬁ%&@déﬁk g;%éilﬁlear{tqux%f &mednt t]ccl)rfough

system of visual marks left ter the app atl on
theta& écanti aredpomet padiw apeinttbel sikio ofthiesubjetie ’E]selse phelpttamaotive

fork 4R 36 SR s SR o e R R S g S BB g e
agatits fuch aéirﬁﬁ)téiﬁs , ipBltidee, RMEVed bRk Yn f}@fe@seﬁlu&y aﬁ@&ﬂ@ﬂh@@éh

texture [eaving a tenporary pattern on the skin;
migrgperatpdesking (MP@@‘&% Bigheyivedalivperapdesiche npam@maspgcts be

Syst
s RPIAIe: B GRARE B ob B Bl U R DB B e o
v1ata‘1msme éifﬁxsmnsmy SRt Tlﬁm)itﬁﬁhefaspdﬂ ttl‘ikeu&l@ﬂﬁtcﬁvd e a
smal | ' hj nge' nponent is |eft behind hol ding
cleg RPN 1EFF R Rt (BN FEdHe het HmS of St b AR PR Hphe
Syg&ﬂg@ﬂhéwlh@ﬁggﬂgﬁgwq§&;ees the needed co-location is
ensured; a locator ring of peripheral indicators are
| ef To @hattehé, 18 ke asa;fettea ptineeantedaiivaty efert die agordihgto the
tem whi ch. prov e ne ded U|des for
insfE RSN G oBiREM e o woTar Fy ot harotc PP ERRY
assBMBLye M dcdrdiseth W a@ﬁe& %u%@ﬂe@&le& IPPRIES aliRrdREREd ON
system renoves it nd then applies the patch in a
delfV@éShtGé@fV@lé ﬁﬁ((ﬁth@mylgtartgm sipface and amappyped beiadrh gurfesgeean

fur@)n LG e s{e%n alé]?e ﬂ?g ¢ bf o rumJ>r)é ﬂr&te r§§§ Ss%t?ogeld %Ig used

pora conponent

eledhbﬁ(ti)lmnurﬂ&m@h&hﬂﬂthb adosufaee &iﬁ dh ﬁsb&iﬁbl@fofbhé oﬁﬁhbﬁhsecond
and is designed to allowit to be left In
elemeﬁ 49 PpH{EoRge; 1R elfshical ¢memprisaiopayith amtb@ﬁtomwface The

ele&%&t A QIO E&5Be PRTidRE pPHEP Bﬁdg@vﬁ@ﬂal el-EQHg'de &%@Fltmn

porator is porous enough’to ["ux
techmquleﬁt knoernotohe ofislal prﬁreelst suwhenf for etdﬂ@le,@et’tmmg, ehﬁtdo—
depom%on or e?ectrociess del%lojssip 10 ndﬁ complete circuit can then be created by
placing the first and second electrode assemblies in selective or controllable electrical
communication with a voltage or current source (V). A steady application of a
properly polarized electrical field to the permeant within the microporated reservoir

can induce a build up of permeant in the vicinity of the openings of the microporated
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bi oactive agent fromthe reservoir, back around/across
the porator and into the m cropores. The perneant

wa@ledoousseys r eser voi r can then be mai ntai ned i n PCTIUS2006/023640
communi cation with the at | east one fornmed pathway to
draw an effective anmount of subcutaneous fluid from

resbiveirsthlujs prividihg @ ughtivdost toltkagitfuciog ghaiidk dripgt iaMermal
and subsequently transdermally deliver at |east a
deliysry joipa st J?‘ﬁe permeant through the formed pathway at

ad ﬁ?’étfl?gloftﬁéﬂ )és%e-gp ah r%}e%trg il ?grr%#%g i 8&%1&1%% { e

drawn th roug east one
preiserit tinention ban mthe]emnmfse ditbisdbv¢augier retbbtrbdesmwyll ng
per meant di sposed within the

ot Tulrlierb et s anien Robs BRetiory albplécmcal
corfimh 18 G WRR IR 0 subfiet. p%@%ﬁd&gp ﬁuc}r{]e at r@'cloﬁnter

di ffuse back into the subject east one
elegtgrdee ernpraehisdlye appllchteoxs«ﬁ am. el@mt@moltﬁve fpree nmable dfashdnesary

del I 0
the IR T Vofnt fom dus, BB b8 of S Pbracebortiery
resér&Kﬁ Nated@ll Yo fd@ﬁccﬁhdflﬂ@ﬂt ahafmb aBMadt QL Bddfhed Ipaihwaptiﬁ 81 skin
ystem cal ly, For exanple, in one aspect, "the pernmeant

of the gubjerts AheHilLbe apregiwed, )ﬂﬁlﬁ nateptofst;lg tré’ﬁntmmca@dmud@n
VI n C
oo PEpRgERb ity oA oy BES e ol o S
the pﬁaa:tm@rtu(ma oé tifeaakﬁewm chatill zhla&ﬁthb elndﬁﬁ@tdd][bu?tﬁﬂfb b(ﬂﬂélhﬁ {llayer
he t  del r rs o e presen
an Yo A6 e BRUNAP CPoARna RIS BF BB, ¢ he
del in@EYa ﬂh@&eawford% asten{bﬁ‘faé SIS A dbeVé%@éﬂ wﬁr;oé)%@ﬂecpe

used in conbination wth ‘an active force enhdancer

accwéi@tgnf@l aggiectisuemofixychies efipt veadusatectobds assbmbBewewithin the
def or mati on of

| _suc essure
cleqTRE O E e oy 3R RE: B &3¢ AaricopRorBansmpiyeie,
the eleetbloapotiapinap (BOPR) tALhEdate®bl bbmf)léﬁhg §lcircuit between the
addj tional electronotive forces can also be applied to

first ¢l sseoneblertrodp asnemblies i eyderdn ceeatererelativnlydignedncentration

0 t_through the a t. one
of REBRERRe bedth e PR A L befin B i BE BB
surfabect the damvevﬁre‘sexrvo&s mﬁtﬁhgbﬁse&ﬁfdt dlé‘dﬂﬂoatﬁ Arp &k €§d1¢, dn@lor both

(g v? | ar er macr onol ecul ar agents
of tﬁ%ﬁ ﬁ@? e iférﬁfl? assm h%ca@\b@reh@r@ﬁésmhﬁhe same
poldri9 %@ﬂfélﬂet &?a!r f;)%xﬁé:ﬁ # B%hacfﬁvg Qﬁrtg‘t)g fasdil ally

Mot eover suc actl | very mod s can i'n ot
dehasqgéc The Burddedrod pksefbiye wharitdanrbegaitioaed mtdﬁ@l@mm the
are.often needed f.or a qU| alent flux via a
el TG i B egh of 7 o eohie ¥plen be
opetdi®l 4seconhtep6lebi¥®de. In this electro~transport mode, the electro-repulsive

force exerted on the bioactive agent can actively drive the bioactive agent into the
micropores of the subject.

Of course, it should be appreciated that this electro-transport mode (ETM) and
the electro-osmotic-pumyp mode (EOP) can be modulated in an on-off manner, or in
any level between off and maximum intensity. By keeping the amount and duration
of the ETM within certain exemplary limits, such as, for example, 10 ms on and 50
ms off, the average current which will flow through the skin tissues of a subject

during ETM can be kept to a low enough level that any shifts in local pH can be
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el ectronotive forces can thereby reduce the vol une of
skin to be ablated, naking the system even | ess

w0 pwadss6e8 f or the user. To that end, in one aspeDUS2086/023640
permeant delivery reservoir according to the instant
i nvention can be configured to provide an

negfrabizedslupiggithd fo{mmf(tmnvhmmmbmammr-ﬁum@ dcBioh Riithin
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t o dhehoghd kaqnderstqpd;that th? specigghitasyclésof texBOPInagde or cycle
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er%%ca;r'oé @éa‘c&n @ibeanad egwrwgg cpspre the pif efhy viable tissues
sta@@%ﬂhﬁ%ﬂbr@éetéhrﬁﬁ%uhﬁ ?rh&ﬁg ﬁ!e%c({u'i (é)?cllesfc'aﬁ %gn

to the perneant wwthint ropora VoI I

defenined egpegmmqmlh'ﬁ)ycsimpbzrp}uang a smali PH sehair mmtl@r thé patéieto
provi ding

o BB R R o i o
be td MOSPOratRs pHEkhVeS Melheﬁﬁn@ tﬁé‘ﬁh‘c@ﬁ Bnd {1% tﬁé bﬁ% %E Ell}ferd by

., asp ect, .an el ectro-osnoti C- punp assenb acc

1t 3 ﬁefeiﬂbé%léﬁgnql i Bsygameantrollarsher th@barplpss;ieloap t:bmrcﬂ crtuit
[ fromthe

is iMRAGH e fih RGeS EITTHE Mt 1 PRA NI B el el bopndaries,

reget(ﬁe:ss of sdlject-osreubjea &bt givnéhit lbchl%nﬁﬁhﬁld% gy eﬁﬂﬁin%%tal
oration of a third, or counter electro e,

facg%% 8 ﬁg’ﬁf g)r‘feﬁé"’ ey affegrihefocalensiteemennot | ve for ce
t ant from
R G e S A D T e S

threcegleetrodie osinatie paip yasstembim idepiotedc Ad éitstradeti [ the Berdlary
skin of the subject

f
de\JASeaconm%%gs a gﬁr&%gl&i?ag F@E}éi?,éiempﬁlﬁlngﬁémcfﬂpéfﬁt?do n
delzary Rsavbie2o@y ds f)l*e‘?ﬂ)@hlyt(fe@d}ﬁféﬁ Rk ft d&lﬁf&#ﬁo&?ﬁé{{ iso

since there Wil be esSentially zero flux t
consipcied aglaranged sush thafat @Slartomr@weétzlahﬁ ahapposet eottom

r GO mIa er and do.not hav
B8 S SALMRGROUT et oo, S0 06T Dave &
leagt pamﬁy cartebted@e eleatp bndire af sRMMVedSeitenss i igd above

can 8%erat ed according to a selective on-off
mlcé‘mr?’f feryesyupir d0¢) epwptipescieion swdias 22emdwintoppesetine

bottom surface 24. A first electrode assembly 60 is positioned in electrical
communication with the top surface and an second electrode assembly 70 is
positioned in electrical communication with the bottom surface. A third or counter
electrode 80 is remotely positioned from the delivery reservoir and adapted to be
positioned in electrical communication with the skin of a subject. A complete circuit
can then be created between at least any two of the first, second and third electrodes

by placing at least two of the first, second and third electrode assemblies in selective
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el ectro-osnoti c punp assenbly. For exanple, in a first
el ectro-osnotic punp cycle, the electro-osnotic punp
W@ BEiOR)13858%1 be activated by conpl eting a circui PChES2We€0R3640
the first and second el ectrode assenblies in order to
create a relatively high concentration of the
or tnntrodiable ekscapantonmnuitibaioprveixh aivbN¥agefor higeltis6i@p@iAUS
...openings in the bottom surface of the delivery
llhﬁsgétéii)voi r. During a second el ectro-transport cycle,
one or both of the fi rshégm Egcond ECP el ectrode
assenbl i es can be charge vv|{~ the sane polarity as
t he The folbiwang exampledeze pairfoith wb as tdyprovide tthose ofigeiitary ekill in
be, transderpal |l.y .delivered. . The third, el ectrode
ﬂlea?ﬁfs‘@ﬁlbﬁff?maﬁec#*g@%%ﬂ%@dﬁfﬁwrﬁm@é hp@nBe dpyicesy Byffaneand
mefRlb ¥RNed B36H IR fadd) geﬂf6¥n§e‘&rﬁg%k/§1ﬁ5ﬂee.n T &@xﬁﬁgles are
~ surface of the skin, can then be operated as a counter
intesided ta brleurelyrexemplareb bt froentiemapbart nobikended i limit the
Lestro-repul sive force exerted on _the bioactive ent
sooBl B bR GERY Bt s Rl ThthoRa iz Favbenanadids
ensitCAORAL L Hitblredpaet 6 lh®els(c. S afRUAEStenpbrahl}ed) |e€$_.|)bﬁowever,
appreci ated that this el ectro-transpo_rtp mode (ETM) and
sonpeiTp and Aeyigioms may heterpoqvigd. (Paer) indigated otheoulisk atand are

' O [ t ff d_ .
P TR, RIS gl A0 LN BEUERRC bRl
at cpmedrreembSiHevict hi n certain exenplary limts, such as,

for exanple, 10 nms on and 50 ns off, the average
current which will flow through the skin tissues of a

! oo . |
Exfipiesct yﬂi;UMa?QtltﬁaTM Ocaélaﬁt BeRtery R@eDIN ﬁﬂg@gﬁaﬂ ;’ﬁg

at _an ts in pH can“beneutral’
Hydamefphone BClofs BinactiFEMgent aribPrapylaie Glycoloasfd biodi ¢
co acttllan gl thin the skin tissues and the natural
e gfl f*of ions when no electric field is present.
As will be appreciated by one of skill in the art,

thi fin eReMm¥BFfodRehit i dry %s%{r%ﬂi@ﬁ%ﬂ%ﬁf}%&%&&?@o@{%ﬂ as

all nobil'e species, thus” bringing
the hnagtive geepsicnlidig praparsd atoording testhe lexerhpiasy prodeduadsi sonforth
bel&{, on-tinme to off-tinme of the ETM can al so elim nate
irritation due to a disruption of the normal pH of the

Ski Thd reS&U6i8 carl be SrapattdlbP @héﬂ%&%ﬁ%ﬁ)&&%ﬁ@@ﬂ 14b&ng of ethylene
. specific duty cycles of the > node or Cycle and the
vingpgeiasemirised of eppeaimaieheHborinylecisterqonmonent,

oo IRRIL L0 ol QSRR M, e b Sttt
andrappigivirattlyloatmof wapylbee gigckd chh af a Wal hndaltowitg tHenithre
f the vi abhgﬁtwl sues st aés wi t hi n_sonme _predeterm ned

to Dl RyEryeht; earciben ppBeskediina,sikigane &dl Rainiopetemperature
AL SSRRE RN o B SRR B L o
spaigilef. f Afterrihe thinttyrecgbicess a dovghflikeeonsisahey e afixtubd san then be
tranisféyr%g l'[(; g Qac\i\grlljgl Hlm such as the Scotchpak backing available from 3M®.
Once deposited on the backing material, the dough-like reservoir material can
be compressed between the backing layer and a protective release liner layer (such as
the 1521 single-sided polyethylene film, also available from 3M®) to provide a
reservoir having a desired thickness. After the reservoir material has cooled, the

resulting film can then be cut to provide a patch having a reservoir surface area of, for
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be to incorporate a pH sensing elenent into the patch

and use the output generated by it as a feedback
wWGQ2@aaksss® t he system controller such that a PCT/US2006/023640

cl osed-1oop contfol circuit is inplemented which

ensures that the pHis held within the programred
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POSERLBoUASHIHGE GAPId§6;2 ransdermal patch

assenbly 10, conprising a ficroporated delivery

reservoir 20(d) as previously described herein. The
gdel ilv 'y peservoir j|s constructed and arranged such
—%P—%e' ePArten of Fermeant Pelivary Resepiods € dmpoisinginsulin
asBiol€9e adentA backi ng support |ayer 30, having an

inwardly fTacing surface 32 is at |east partially

connected to the top surface of the delivery

rese 1L, .The m croporated deljvery reservoir 20(d)

co n’pjﬁ{ g)léesl,ﬁ pgaliytﬁ’f n??ﬁ“? gﬁléveﬁﬁr SHYORROBPPEEE &YQMIEZ@MHSU%IH as
the biohetde agént odn e fpedpagldertsage 1B IRenR |

ositioned in el Eﬁpri cal co?n%uni catl gﬁlﬁph&teg%r% %er‘gforth

belq}¥-f ace and an second el ectrode assenbly 70 is

pOSiytyj g b : kcal communjcatign, with the bottom

b f 2cRrRed bl Gl hisPhe ERMIHIRY Hisdving percrinueindy me
of poyg intsitbm echtcfriabmith 4@ g bflﬂ@lﬁrﬁtoﬂ,%ﬁfdéﬁ&hﬁteﬂﬂﬂ4@9%%‘%ggihﬁe

e positi qnﬁg in fel ectrical comunication with the
ang gpRfogimately j g e ot trehalaser anpsoximeteliy 9.9¢ah of Histillgbwater. If
de€ife@athRhHD : : he. first, second
b AL RE s B T bR Py ek o iy B ety
0.1 hydroclledoadd tmabhidvierah Felneth roge o8SSRoRIN RSy 818-9.0. The
; : e

ctiveor controllable electrical conmunication wt

resH B bR ot B b8 e G CempRGHTE PF G HmBGY 50 °C and

thelX¥AbRG It TRl AniewW 20 8u8 | as_ t
nr ovi,ge t,?w;](rgle of or di nar§§ﬂs’,gkeihf%i§t @ﬁ??)ﬁglgggﬁ?iémﬁ?%ggopmw ©
thedyopilkited imsudiat osure and description of how the

devi : t hqd .ai med _h ' d
oot o me B R TR et A SR e e

RapRpsefl by 2

solvent bestingmpedoese XBaiSénd, B prbfighatd 850 | i
intended to limt_ the sg%pée ofe1 afﬁ?%;)fi%ﬁ%%{eg’rl@t%eme

CO‘P‘SEE{PB capsbe distalvadiy @pprosimatey fonk of ity | beahloriidentier

1 o6RBY U ' t nber. e.q. )

ey n B ey 2R or Sy LR P Fanprimanpia 7

mg@éyvicsed baphiliagd mavien cncber chdden ies $hd BUACRHeRbthylene
ts by weight, tenperature is

chlé(}é%resé\é\ﬂst%% g?m% Irrtgs%g?lr ¥ aergﬁpntcéthg)@pg)g@ﬁggd anE209rrpmsior e
apprékimately 10 minutes followed by a tube rolling for approximately 30 additional
minutes.

After mixing, the resulting suspension can then be poured onto a Scotchpak®
backing film and drawn to a 50 mil thickness using a micro film applicator such as the
50 mil applicator available from Paul N. Gardner Co., Inc. The drawn film can then

be dried in a fume hood at ambient temperature and pressure for a period of time in
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at or near atnospheric. Exanple 1: Preparation of

Per neant Delivery Reservoir Conprising Hydronorphone
woie06a38688 oact i ve agent and Propyl ene d ycol aBCHUBL0061023640

conpatible filler. An exenplary perneant delivery

reservoir conprising hydronorphone HO as the
theb'awodfiwte légmnts. CThd dtiddeilpr@paiehataed i Deefigrhide

exe edu s set forth below. The reservoir
de%&ﬁ %ﬁ&g -char gi ng approxi mately 1140 ng of

et hyl ene vinyl acetate conpri sed of approximtely 40 %

vi nyl acetate conponent, approximately 1330 ng of
__hm@mr Phepraratich of Rppnenut Madietny R&’éﬁvcrtg CoimpYiwing t ol

oG B BT ionnva et B PEVRIBR/CIFEI 1 . The

blo\ébﬁbaﬁgﬁﬁlmn be heated in a silicone oil bath to a
tenperature in the range of approximately 8Q0C to
1000C Whl I e continuously mixing with a spatula. After

th dough- | i.k t t he
i e R BN PR S st ot HorpPrtesighes
the&ﬁoabﬁﬁe Seat @t’(tppiﬂ@p{bﬂ 6K pIyolad Aii R btey el IRMcaME Prepilege
deposi ted on the backing material, the dough-I1ike

accprling dhe ew@aqygqroqeéiﬁreg setclorth belosed bet ween t he

b

cion) W B R TR WTE Pi
meghvaévediviere fuse Ml Iiél‘i/ése)'x)ont a:anphmbaﬂ;ﬁe@ﬁ@ﬁﬁ EN@pihg Fyﬁoﬁﬁnﬁely
997ge3|rgld h|c Cﬁ r the resiervmr materi a

o8¢ 8EnydrmoTRiogs HGlgnd prarriaiq KA paeahMangitpl igiq aelal
blel@dlﬂét&hmﬁﬁi«fé Bt R 1a8SLhNRE.T A ﬁlbi‘bgiﬁﬁeﬁel? 18830 ng of eth ene Vuayl

f orexanpl e, approximately 1 cnP eserv
aceigéeemaiirirgd pbappexiiatay 80 figvipybasetive eorgament oxd 1é>oam¢g ef

acnc tratl bi.oa e a
prog eoé} ?’&1 &t ye§ Olli?]e%?ﬁf{ﬁdﬁ%r?gkﬂéﬁmwgﬁ% S{CH angy j or
Mammcﬂpmeydlia@euhﬁatemmrﬂseycmﬁ@mg} dtirRAtAd cdtEPin
ubject, the protection release layer would first be

temP eecntplisd senteinento dismperniuse it the eange of hpproeeatelyiso °C
to 1@5 3OPA Rerdthe E{l Rl?g QLIhlleQ/@%Q Elmg@{ ogmggpcyAﬁhQ/ %R 5 %2?%@) Ithren

Conpr’i si ng n-as
be tpsfopadtto aibhakmeg mm escdra¢ alhe SBeTpak 3a¢1@ng yopbbleifad3Me.

insylin as.t e agent can be prepared
ac c(g?% degosits t%lé 1) %‘5%?%%‘%?10@@@@?&1@11 peseypirmateniad wan
be doypRdisd B&Qeérpﬁl'élb'aa{lﬁgfhygf £I§1 ngﬁ%te@ﬁ?&%ﬁe%ge B¥er layer (such as

di ssol vi ng approxi mately
the 1521 single-sided polyethylene ﬁlm also available from 3M®) to provide a

reservoir having a desired thickness. After the reservoir material has cooled, the
resulting film can then be cut to provide a patch having a reservoir surface area of, for
example, approximately 1 cm?. A reservoir prepared according to the foregoing
procedure can, for example, comprise a concentration of bioactive agent of
approximately 21 mg hydromorphone HCI per patch. Prior to applying the exemplary
reservoir onto a test subject, the protection release layer would first be removed to

expose the bottom surface of the reservoir.
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of rawinsulin material with 40 ng of mannitol,

approximately 3.48 ng of arginine and approxi mately 16
worgooofidgesehal ose in approxi mately 0.9 niL of di BECT/UBMA6/023640

water. |f desirell, the pH can then be adjusted with IN

sodi um hydroxide or with approximately O.IN

il oPrepaxstion pbPeirhéant delivpty Reselvir Congaistig
soj ution can then

ERAR AL TINE Py hidaPavdant fnd 1kt Glrrpicisg Diacomen i

fillen subsequently dried under vacuum for at |east
approximately 16 hours to provide the |yophilized
insulin. A perneant reservoir conprising |yophilized

I NSUh] by.a sol vent, castin
pr ocJé}s]g x W@ggﬁ%gg%ﬁ ﬂéll SorrPEsHehy qucgpﬁ?;}egﬁgl as
the ﬂom)abtl‘&c@eat andcloo peighies gl@%hxb& %185&@{1%/@?!11&1{1&11 be prepared

KOXI e Hj nmL of methyl ene chl ori de under
ac\‘?&@ T’f%\%f gy PA‘EFS%B@E fettfertly balpprg ng of SI eved
el ot AL R enusingn 0fa

I ophlllzed Ihsulin can't
Weéw@rc h$eo Mihd eessoloirtdanbe pléparsdasidhiatdiges @ﬁ&@ﬂﬁt

t f tely
10%"”9 2 dfriehot el storehmrey k 5 7‘3&8%'»@”%@3@@ jio a
viﬁ&nd@dﬂnﬁirtgﬂ;ﬁé R 185 at 18Kk 8ol e@ﬁ%’s{gmg dr

is enS|on can then be poured ont
etinAeie iyl pretate sreapisedw approximately 40 %hrmklmeetatemmpgnaﬁ and

T e

aval
M rinfited. CHire ¢Haegedbﬁatelmal§ Bard e @ontiHiRusRPQHrAland HREN 18
e

; eratureg(? pressure for a period of tinme iInt
GIP%%E Srotoniofled qutaiBer e 2 lyHpeaR G the ramge aﬁanm@nmamly 80 °C

$LOF hgatgr..unt i
o 0109 8 G004 AR IDMINL] bt S
be Rasewed to &(Iombmgsﬁlngsub& ds thiescptrapsk bEdkinSavBilas FbMEM®.

d | b ble fill
oo nghfocls b Fieac ke Mo e darahon ke resprpnis siarvglal can
be b&lﬁb@m%ﬁﬁ&nﬁﬁl b;ﬂj‘klﬂgll@yé?'aﬁéﬁ?k&g tﬂz%erglteas%qgl Pla98Y (Isuc
col as a bio-active fil be ed
theglcséé seigkosidest nodeteempfilar, plspraveiahie ﬁfemS?e\tI®1) oF providelaow.
L A O KRR Fh RO R L

resniisg filmican € HehwntdgoPide RPaRH Havin %o 3 e&'ﬁﬁr surt(‘jace area of, for

rOX|nater 9975, of hydronorp
exag%ﬁ'f  GRPTPREBHGLYGoB”. 1 Tssernir prepaisil apcmrdnng ty thelforegoing

ro@écﬁﬁ‘éjb 4

p R ole{hgnatrfebﬁaﬁg}% gkl;rﬁ%lfl c. %%ﬁétﬁl%% 8n\9f Egﬂactwe agent of
approximately 23 mg hydromorphone HCI per patch. Prior to applying the exemplary
reservoir onto a test subject, the protection release layer would first be removed to

expose the bottom surface of the reservoir.
Example 5: Preparation of Permeant Delivery Reservoir Comprising

Hydromorphone HCI as Bioactive agent and 0.5% Glycerin as a biocompatible
filler.
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acetate conprised of approximately 40 % vinyl acetate
conponent and 1500 ng of propyl ene glycol can be added
W 00bh886s8 ended m x of hydronor phone HO and MaemUS2H06/023640

The charged materials can be continuously stirred and
heated in tenperature controlled container to a
t enpn gxemplaiyperieant deljery fesa!p’pir(]:gifn]miﬁﬂ]:g)hyafbnﬁlﬁph@eml as
fter the m xtur chi eves a dough-1j ke
"hg giﬁse,l;&é gyt and LS ﬁﬁe@a?@af%%@rbla-@gw fre&ap be prepared
achardkigng the &BnHkaY paseeliiles ¢ W Pakwbacki ng avai l abl e

from3Mr). Once deposited on the backing material,
t he EoRighaE ithereparyeir il Hydrosrorghone AFClrmndanamitebeadirst be

: t Ki ng.lLayer a protective.rel ease
siEBURIRD 200 R §le0 e o Bl S Bhe eRigPl B8 bk be rebved by
chargiyedppydsemately 10650ahs of dpiebhaphend H@Ir\aﬁ&/aﬁ;)r%xﬁ&tefl 10650

rovij de. ai .reservoir having a desired thickness. A 3{ er
mg fEMegieliaipe Yiekasdiapwingshe martaet, totbhendrfos afl leashg hbiuism
AROY A BosGill of OIS AR NG B SRR o
vinyd sestatoicomporg eed 1 SEmgrofigh@etio cidibe Adie@doteblended mix of

e e g imtol g chsaERh NG e irgpe comtimuously stired
anf K46 Ry tBR@BRIFCL o 1R @bt Rinef o) aotre%u‘&)grca?HQ th#gl% gaﬁé%eof

exe_rrpl ary reservolr onto a test su
appiioginedely SR “Cab 438 &C| Aferthevmintdref dchistehe dsesimlilectohistenc
y

ttomsurface of.t reservoir, 1! Exanple
RS bl et i PR Bl B e Pt s B el bicking
av&ibibhy freh 384®ly dr onor phone HC as Bi oactive agent and 1%
G ycerin as a_bioconpatible filler. An exenplary

per (SR flerpsited e (herhasling siateriabihe el gholikeyrisanar platemiel can
[ Ve d. 1.0 weight % qgl ycerin
be SopRfclMRoR A} b FuBAE ofR% phoaB s ¥hsed bt 5% ten as
thet Hglen@lmﬁawpqﬂmhﬁdge fn, 3o efv@ﬂ&ﬁle %@hpym @g@mvi&ta k
r onor.phone, .and manpni tol can be sieved using a
res%ﬁu‘nggs)vﬁ‘?%% g?ﬁéfgé]é‘?@ﬁ@% saftertheresgryepyaaterialdis peoled, the
prRR AN R¢aR Yh SR i ' LIt .
e o Shane e RO A Bl MR fpe avea of o
exaypiNpiapproximatelyal enal Aamsbridieptpagdibeoringtiolte fofsoitly
I t .4 hours. roxi.mately 8550 of et hyl ene_ vinyl
progERR o, 3T meleREHRP L Gt ealidoy Ohbions Wy aectet at &
appEoXipRLtnL3 .3 B Rbn IS §Ed Fhtdd. 1
bl ended m xﬁhﬁo’gfﬁ%g%r orr?l.‘tlg?r1|g)hone§|—|(§1ii angjﬁl\;‘ggﬁgglgﬂn%?%e
XCUIARIY SEFCRIERTI R P dest bidss thoprotevtion sélyase tayer edulinttst be
MR j e trolled container to a
e ten%gc?%}& u?%th%%wﬁé%ﬁlgfécgeeo 0 eléeﬁfjrrv8§i mately 80 OC
Example 6: Preparation of Permeant Delivery Reservoir Comprising
Hydromorphone HCI as Bioactive agent without Glycerin or Propylene Glycol as

a bio-compatible filler
An exemplary permeant delivery reservoir comprising hydromorphone HCI as

the bioactive agent and without glycerin or propylene glycol as a bio-active filler can

be prepared according to the exemplary procedures set forth below.
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to 120 OC. After the m xture achi eves a dough-Iike

consi stency, the mxture can then be transferred to a
whawkilssys$ i | m such as the Scot chpak backi ng avedT/ak10e6/023640

from3Mr). Once deposited on the backing material,

t he dough-like reservoir material can be conpressed

bet Wegredre tHeaesarvugr, balkeilydroshophion® HE tahd enanait6lans be

.liner. la (such as the 1521 single sided
s1ey 8‘? 9%%9&@51 gIepR Figye g?f%{ 6ol HeaBreEvaiF ean BRR by prepare by
o e P DR B MEERRRImaRl s
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L e A Rt e S
Vil 06RAs EGmp&itnt EAY bLAREPLFihe GRABED Rk gf 1&%9&%%%%& A1 and

of bi oactive agent of approxinately 2

Mapiipb be gharaed Hateriglsrcap ae continRoiigdy stiwedppl hdateg inhe
I.r Qnto a test .subject he . o
o EERN 2Lt 30 ettt M S5k oLty 070
to EANGS 6 fieh ¢hehaixnadashieFaaaiakh 1ik6 coR8RENSithe MEXBFIYAR tien
: Preparation of Per neantqlqu;%lcl ver)i Reservoir

be Eamirired R hagking ddipHelnas etshimikdueking availpbin fram@M®.

0.5 ' ' i bl ' empl ar.
0, L M 570 SRR i PR o
be pig@hpzssetl fhetvidendlod backingdeydr andd pfbtéctive irelbisengt ger (siich as

bi p-actjve fjll be p d di ng_t
the 1327 sipgleaiided Blyoshulans G Qe A BHate BEMGOTE progisisrte
resbBirl SRV PHdsired %iquiéh’g rzgig%iftﬁbfé@&vbpx%é%gﬁ; RO I, ¢ 2

first be sieved using mesh siev ore use.

resplgigg fijpican ghan betvahtdopide p arist hbying aaespicvigr surface area of, for
' e 0650 of hydronorphone. a .

ox Bl BRIV IORED Bt MTPUaT Srmging o M tousging

proaédudytay foraiipld, bs@ptie HédRBehtfbn JF bloBate dheROM S-

Appr oxi mat el y 8550 ngggf et hyl ene vinyl acetate
apREGHBRIle 4! 81 hydiasphenceli(] B pagohi Ryior toapdying the exemplary

: i dded to t
re e R BRI A 5P rosfec o
expobathgddttomtsarfred of tharesbeogont i nuously stirred and
heated in tenperature controlled container to a
tenperature in the range of approximtely 80 0C to 120
Exfimle’s:t ePrdpAgatidn btP &Gt Bfiyerd lge%u%ﬂ bbﬁn rising 10 %
consistency the mxture can theh be trans et ed&o &
Ferganyi Gigrafte hnBinactiveaganie Scot chpak backi ng avail abl e
from3Mr). Once deposited on the backing material,
t he dough-like reservoir material can be conpressed
bet e eerhplernRgieng deBYRY r@¥Bfof dhR RS 108 Fat BB Eitrate as

| iner layer (such as i
the bioactive agent can be prepared according to the exemplary procedures set forth

below.

To prepare the reservoir, mannitol is sieved using a 200 mesh sieve before use.
The reservoir can then be prepare by charging approximately 3000 mg of Fentanyl
citrate and approximately 18450 mg of Mannitol into a vial and allowing the mixture
to blend for at least 6 hours. Approximately 8550 mg of ethylene vinyl acetate
comprised of approximately 40 % vinyl acetate component can be added to the

blended mix of Fentanyl citrate and Mannitol. The charged materials can be
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t he 1521 singl e-sided polyethylene film also
avail able from3Mr)) to provide a reservoir having a
wale@onssssg hi ckness. After the reservoir nateriBCT/O806/023640
cool ed, the resulting filmcan then be cut to provide
a patch having a reservoir surface area of, for
coptipykly stioned ok heaiedinya ttmpaRiturdcoadied contapeeas Rehperature

i B R P ol o 67 S8 6 ehaigerchismes  dongh
lika RpfiastenBy, BlednikBi® cADthBY HE GARIRRANS oakiiRE FRALED as the

Prior to applyi the exenplary reservoir-onto a

n
ch‘i‘}bﬁ’%{clt%dqnlgeﬂvpﬂitﬁ@ﬁbm(ﬁi\d%l ease |ayer would first be
re t.he; bot t om. face . of. the reservojr.
Eeaite ckPo BRI 88 o GG el B ST serkes il can
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the\gi St(ﬁ SHIERtded olypthylepe Al ealanplatille frormMdm) toptavideray
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858 NAts SO0 A MPESAS Sy ESp 0 s e
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T M T e A RO
pro2Bdlir BN ifbi0dx a6 e, REMPHEY £ ChrdehiRdiof oﬁ(: ggoggﬁ\%qa%hgoyfe

before use. The reservoir can then r epar
RPNy 3&ppe @ﬁlllﬁamilgl%watd pmtaigwamqr :uyfpp:byt?g ;fliwaxenallﬂﬁry .
: r oxi e 0 nitol into a vial an
res B AR PR CThee) P BT Rleort Ross W drstbnpmpied 10
expdp@ thRXtondirtduy 28660t Besefvodt Nyl ene vinyl acetate

conprised of approximately 40 % vinyl acetate

conmponent can be added to the bl ended m x of
Exiei _rp%m : nnital  The charged materials
"l{t‘a‘ﬁjg%ocgn |Eﬁ§%f’€ﬁ§rtnlll\é?‘rn (teg)t egﬁgry KEEPY %OF@F%'F% lﬁ’e
Fetanylr @itttd as Bbdzmtinengéd. a tenperature in the range of

approximately 80 OC to 120 OC. After the mxture

achi eves a dough-1i ke consistency the m xture can then

be hhaRshiShieskiRaf RAGK NG LI LS $he Seat chpak

backi ng a@lrai |abl e fr om{;%k/? %e.wogeé)zﬁbg‘glﬁ%é ("ggntgﬁﬁtcﬁ%ﬁe as
the bipeRrii vrgrgeat eani el prepaned dtougling fokke eaaeiIngiprodsatRs isél forth
bel&EN be conpressed between the backing |ayer and a
protective release liner |ayer (such as the 1521
si rpd prephudan RBEYEEMaRR1 Eid Mst B SOvAYRL g,aabi i

3Mr)) to provide a reservoir ﬁavi ng a\i%ed i re(g)&lgs(illngleve
befqrR usg disgesonyainpan then bepteparoiby chaging apbrdximatetyol 590, mg of
F esul ' n _be.cut .to. provide at.ch
b1 S5 LGN DT DS AL P QYL B SD e
mixapp toblendfalay lehsiohBourf ApsokiRitEly B5SPaIaS B58Q1diiRg t 0

t%e foregoi png pracedure can, for exanple, conprise a
acolats FOBIE FaH POIPRETXIBRGIE R v seavetabstoomponent can be added fo

the blended mix of Fentanyl citrate and Mannitol. The charged materials can be

continuously stirred and heated in a temperature controlled container to a temperature
in the range of approximately 80 °C to 120 °C. After the mixture achieves a dough-
like consistency, the mixture can then be transferred to a backing film such as the
Scotchpak backing available from 3M®.

Once deposited on the backing material, the dough-like reservoir material can

be compressed between the backing layer and a protective release liner layer (such as
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approximately 2 1ng hydronor phone HCO per patch. Prior

to applying the exenplary reservoir onto a test
WGaipsase658 t he protection release |ayer woul d fPEEUSIIE6/023640

renmoved to expose the bottom surface of the reservoir

Exanpl e 7: Preparation of Perneant Delivery Reservoir
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2X | ar erijreant delivery reservoir .conprisin
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forth bel ow. To prepare the reservaoir, mannitol is
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j be | ar e .ch in
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ot elrdt Eing Fh Moetel. t B or VA }%@
apgf){&ovw %gat hegrri_ E’i&ﬁ?leditﬁ%t@ Ieenda} or Ogttallg%gltn\éé h%ur .lary

TeSEROMEtAtest §bgsst dheprogaction ksleasa dayer wynlddusitbetremoved to
' [ 40 % vinyl acetate
ex%%%énﬁ?ngguﬁﬁgg@g{ggg&&d%he bl ended m x of Fentanyl

citrate and Mannitol. The charged materials can

becontt' nuously stirred and heated in a tenperature
E@Eﬁ?—ﬂ—éﬁ%ﬂé‘éﬁ?ﬁﬂﬂ@ﬂ&&&ﬂ&émerature in the range of
appravidateLyal@e He drfcato®r B deﬁfv&?rreste%i o’f’tﬁériﬁsta?then

. _achieves a doughlike conSistency, the mXxture can
VgL, sereral teséowens perforsdd wing pérmesntalelingy tréserdie tstrhiako

' ' . ited h
oo BN LAEL By PGSBS T b e

resaiofithe eaigusecteel NLkNE e JhRcRAKENTy kAY¥R6ir8BER instant
rotective release |liner layer (such as the 1521

inventing) ae &neEigd FoFigaresy) threagh 28 an ateéndeﬂvaiis«:atﬂeg belowm
3 ; i ryaQi awing a ire .
ohi SEasoLrBRRY by CoRphRaE e A B Gt R e Bsroe
thickimessromsthb f1i vigrofdrhgmetase kineticsrer ¢atiouk ?eﬁﬁ@ﬁt 8&ivaryPat&Poirs
rerslsrrlvlgi r surface area of, for exanple,

of tﬁ%é#%%fﬁ@f@g 1 FRUFPeTIRCE dRIINEBY Fespivearatt pierssedinesgrding

to th& Breb St §HRHAGH. PTRERAY E&ﬁ%ﬁ'mitﬁ&sge?m&ﬁ%ﬁs%g %Eqrg:l ef}l% g?réyl

concentration of bioactive agent approxi m

acefpie Fpobansri(EXYiA)r Jhe pp&meap&fowﬁnulaﬁoh@dispcme@pﬁﬂhm thg Bivhe
ect, the

. i t subj .
TR SRRl S L8 LSS it
andgtppaend d19c OPEPR SHNEASERhedEd R»%%@éﬁmﬁma% iRk & Bin

Preparation of Permeant Delivery Reservoir Conprising
ared; ‘bRt sesgrvoiched athicknespappraxisatalyehf0 man aekenmbrisey
. . oo 0
app(%?{il?{gtt%gﬁ %ﬁﬁ%'o\fﬁgf&'o{n%ﬁo\ﬁ%l The R4 ?ésggfo?r héodfa‘%ﬂitcﬁrrl]élsls of
approximately 0.50 mm and comprised approximately 25 mg of hydromorphone HCI.

The third reservoir had a thickness of approximately 0.44 mm and comprised
approximately 22 mg of hydromorphone. The fourth reservoir had a thickness of
approximately 0.22 mm and comprised approximately 11 mg of hydromorphone HCI.
In vitro tests using each of the four reservoirs were conducted for an
administration period of approximately 24 hours. Using conventional means for
analysis, the cumulative hydromorphone HCl release and relative percentage of
hydromorphone HCl release for each of the four permeant delivery reservoirs over the

24 hour administration period are reported by the plots depicted in Figure 7.
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the bi oactive agent can be prepared according to the
exenpl ary procedures set forth below To prepare the

WO e®ensssss , mannitol can first be sieved usi ngPEr/BRIH06/023640
mesh si eve before use. The reservoir can then be
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t hi ckness. After the reservoir material has cool ed,
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rotection rel ease e renove
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Reser v.oj formance Studies In order to evaluate the

&
ARFFHTRAE 1(910/{ he delivery reservoirs of the instant

| nvemgireno is@vateh chBphisoresBnRfharRIkt grotfﬁésrfeﬁyt
delivery reservoirs simlar to those that could be

VHERIROTRRISrenis D apicovEtasEeir gad for@rthmmorEh@mm@@lmng
pe s BB LR 3o e DAY A0 RS LTS
coinpyiedit hyainoiaophospr 4% HEME (gydresyptop YIrRUGN ceBiledey g@l ehe
briefly discussed below, Figure 7 reports by
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vari ous permeant e ivery reservai 0 presen
angl ﬁmemmnmhely BO wwt. ‘fzidryderanmrpﬁerhe VEBrereses By mirnana e rvoirs
wett ERAE qe 8 Balrlegs rat test subjects by applying the reservoir to a 1 cm?
microporated administration site. The administration site was provided on the skin of
the hairless rat subjects by thermal poration using an apparatus having an array of 80
thermal poration filaments, such as the PassPort™ thermal poration system from
Altea Therapeutics. The thermal poration apparatus was operated 4 times in 10

millisecond pulses. As reported, the aqueous reservoir provided a mean

hydromorphone utilization of approximately less than 5% whereas the mean
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to the present invention. The four reservoir matrices

each conprised ethylene vinyl acetate copol yner (EVA).
wab@epsseseant formul ati ons di sposed within t hePENVBS2006/023640

reservoirs conprised hydronorphone HJO (HVM as the

bi oacti ve agent and mannitol and propyl ene glycol (PG
hya@na)rphcmesxtﬂxzam:mfeth@ pananeEerappacRidieg ol the prodentc
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thlblagasﬁm@émﬁlﬁmﬁngcuﬁpf@matelm e ®F Sryfirdinospiine GG pra_‘hﬁed a
perneant reservoir was a film havi n% a thi ckness of

me&ﬁputla%ﬂrﬁéltf&app@xunﬁﬁm Prevbestesisd oBdhsilese mt 5biarE-ght
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exempllaiy(palmbmtldallver?hesep@mmm aceopidgitd 't}mrpresmmiﬂvsmd)naﬁat

t r t hydronor phone (relative to the
Wa?'g?sgq% %tﬁa bdqmRLERIon Of SifRen har sybiesdt vhisDeIReaRt he
res@fv%haﬁﬁ VBl ak o RMEht %étwg?dcﬁl&d :&%B tongalﬂgﬂhb@ lsimilar to that

(relative to the total I ght of er meant
of Essmpledi, h)viaga @ddmesmfaappfqmmehelycamummtms The comprnsing

erum n con the hairless r
ap§Siely 15 0Re B RAFo R SREERE B2 ﬂ?esnef@??*gﬁess@wrsmfg%s%d
onl‘tﬁmm bffledsRatftb g Uiiseds b?laﬂpl?hgslhé tesbt§bir @401 8m* microporated

npari son of the pharnmaco etic profile data

adméﬁamt@a sjtey Eh@@dmn@tragm fitt wasropied padwiekieed the hairless
rat%ﬁ@feétg %g i%({e%éé&{ 1%5}?1%3%%)3)5 (afslel}a\{fﬁgy ra%]frsrr Xgrb thermal
poraltlbnl sﬁﬂa“rmmsj ,suctlfm thePasBoit ™ hisenal @lofathﬁ\syﬂgn drdohirdleness
Tgp S bt et it B RRETEPY 004 THBPERBU PREC AP
repoBS& iy Piglird Y bi@e Ronclusion of a 24-hour administration period, the mean
residual hydromorphone content of the delivery reservoir was approximately 10.7 mg
of hydromorphone. Further, the reservoir provided a mean flux of approximately 0.18
mg/cm?-hour with the targeted flux being approximately 0.13 mg/cm®-hour.

Utilizing the mean data obtained and reported in Figure 12, Figure 13 reports
an exemplary ability to optimize the drug utilization of a given permeant delivery

reservoir. To this end, the data reported in Figure 12 indicates that the permeant
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t hi ckness of approximately 0.7 nm exhi bited a nmean
hydr onor phone utilization of approximately 100%
wo2@anssei® il lustrates a conparison of nmean  PCT/US2006/023640
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subj r the.reservoir haying. a | Ler

KRR e eI SRS L P
hydrgahogphonp Heliverddo riiovird@thamaerst subjebis28ing@yedrvoir

appr oxi mat el | 9g%mhen tested on 7 hairless rat
desgﬂg?deﬁqrglp against the mean pharmacokinetic profile of hydromorphone
delivered to ten normal human test subjects using an aqueous reservoir containing
hydromorphone at or near the saturation point.

Figure 18 reports the mean cumulative insulin release kinetics for a permeant

delivery reservoir that could be provided according to Example 2. The permeant
reservoir was tested on four subjects during a 24-hour administration period. The

delivery reservoir comprised approximately 20 weight % of an ethylene vinyl acetate

co-polymer that was comprised of approximately 40 % vinyl acetate component.
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Figure 12 reports the nean pharmacokinetic profile (PK
profile) for an exenplary perneant delivery reservoir
walenwicassesxcording to the present invention thaPCES2006/023640
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42 thermal poration filanments, such as the PassPort"

To tiré pch ithepdntataperied st 1gmeflﬁdﬂuwa¢@éherﬁ@htafpém dedigeryTpgsrvoir
rra k.at for
of tﬁgpffesén%@nc tlg%,rcto}e{l Wg Sgléllr% ea? %inoac 19? et donc ﬁsgif%%aﬂ
delﬁreﬁaﬂn é@&ﬂtwadﬂibﬁmsdfftﬂé in@ﬁ]hrp&f d aifhject beer ARArMoue sddiadtration
hydr onor phone content of the delivery reservoir was
Plﬁﬁproxinately 10.7 mg of hydronorphone. Further, the
res I
SRR Q5 HEthAnTEA iy, ARRLOTB kB
hmﬂmﬁEmmghmmsﬂmmunxeMMnhmamn@nmhhnnmaﬂammﬂ@wobaamMﬁmnand

eport ed | Fi.gu 12 ure . 1 rts

atlygieifvaib desptibel Besdiind oo e Koaresiiegn L1 GHo L) otce
agaREaRARE (RedulyREN] HRSREMPI] deliv@y bhin%ul@r[‘gsmé Qeese@bﬁ

reported in Figure 12 indicates that th
despabaddientines shemarieszedly b cotresponding pbmiggem $eTira ghicose
nor phone utilization of approximtely 31% Using

[SAr extrapol ation of this data, it can be

cal Eighat Hdepbidd, bboppavdoii 1hg eAhdRER offdct pldpylen@gdcol can

t hi ckness of approximately 0.08 mm a reservoir could
havg@nghoerafyciath serusdpdspneiphonigrels i 1 plinical pharracokinetic

proﬂﬁ:%? RIS %%9{;@ l'ithﬂéﬁ %étjsdub{ SROA Serfel Sf ﬁfnﬁ g%ﬁr%e%fét

conrégrl(lj[r

por e enS|t stration
delivemesﬂrwmmmipma@ Iydpsmdiphen«fl Chagibe imaairttlve egem\and r

accor to . the present._.invention. il
propylepg glﬁ{ @‘%pﬁ‘é PPIYE @ﬁ% gHef VHcord? g ﬁ’@éy ‘ﬁ?‘ﬁon
33. Qs%f(%vwmyéﬂoﬁférp}f&e ﬁ&&&scmlohaé tzrsaé%? @w/w)mtﬁm%n@ﬁmp&oeta@éﬂ
Increase in pore denSity can be used t'o provid

(40P YHe filif) 3325 %l(WbM@Bmitcdpmdt ¥ (WéV)@wmféetneﬁqub r &mllaﬂy,

a el B RS it B R B R o G R P R b FIC s the

bioRetil OskentBut VROt Pop &R TR a8 € blodbRe AR Fillat wwerd alsan
be expressed as a function of the filanment density

prepaed ht%mﬁ e/ fogauiatien t e fiva v drdeearmbens Rydoeeridh
28. §d/ (%f/w Eﬁ@léﬂ% ViR aOfatd %@6% t\h@)t il %5' 85.75% (w/w) Mannitol.

Permeant delivery reservoirs without the propylene glycol were tested ona 1
cm’ microporated administration site prepared on the upper arm region of thirteen
healthy human test subjects for an administration period of 24 hours. Likewise,
permeant delivery reservoirs with the propylene glycol were tested on a 1 cm?
microporated administration site prepared on the upper arm region of seven healthy

human test subjects, also for an administration period of 24 hours. The administration
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means for optim zing and/or custom zing the desired
delivery performance of a given perneant reservoir, in
wor@easwest , conprises selecting a particul ar BPEnE81006/023640
of m cropores in a given perneant admi nistration site.
Figure 16 reports the nmean serum hydr onor phone
sittpwemnrovitedon theship & thoteskdubjeststbyshesjed peratign gsing an

functi,on. of tine ' a_,24- hour..adm,ni st.ratio
ot eTin en b pf L0 A o e RS B 8 Raspgnt™
théfel bestios takde BOnLUAIBITRer RS uBS Muck& S€@EMRla USAOVTied
in accordance to the Er esent invention. As iIndicated,

filpmentrarayeeasoppiatadfong P snifiscednd novsss efve shavyeinbiswe 2arthe
fobuBi&n @Bgﬁ%r@ﬁ% g o?re%ﬁl?%l ik&tﬁel:e{nzs%a:qg ?tél?g serum Ilﬁvglg of

appr oxi iC h1'sS exa resu

hyldf@ndrBhéeNs vadre ipprokiaadttlo s hed oo taptitose Btaled with the
79.3%to approximately 92.7% Figure 17 reports, by
fopppatien SURPISMEPIRRHANG BYEMacoki netic profile of

hydrg £Rt PRORSsHARL e s dF a7 9iti.%o({i%@k]ut§8ﬂ %ﬁ{ag;cgﬁg aring the

subjects using a reservolr describe erein

perdeatage afihphvamogdoke red¢ased froof 4 teseredir athzopeppkd necording to
delivered.to ten mal . human test.suljects usi.ng an ..

2 AR PUSE oV B oL ESARRITE g SRPRRTSHR NG 3361 Big-CHERRiDle

filld %@&ﬁ@ﬁ@&é@&geﬁgihg}aroln%@w& réRade@BR 8 skl PBBR/oir matrix
c

2 "

umul ative insulin’rel ease kinetics for a perneant
prefeired/ancyrdinsterampeedurmsimgletiodhten { Fixowplica thas dosiaig t o

Exampl e 2. The, .per nea reservoir was tested on four

cogjl%{ggsge%?si %%lgécogﬁ’-aﬁglﬁrfﬁ g?&'m’ ni stration period. The
del I Bigiirg 28 @sgphically iGoofatcs SiedreaylfoDsh iMiSb Yiai2@ssvat ght %
of an_ethylene vinyl acetate_ co-polyner that was

|
phaphprokEetC sdy phavane s dfset qﬁm%ﬁﬁmg shyewrimlegels on steady-state
bR RARPE bkt RRER S by e e p R L MR ol

prefeiréd/acyrdigse rpradeiyres Rinmir g thedéxamprary plocedired dev éorthan
t he .t ot al jght of the.de]jvery reservoir and .
Ewpé?ﬁi?% 1 &IPS/ b0 BtriB Q-g"ka%qngmf bP% he
g1 G VREYecHSSI§r WOk feacHc8idl 8n EurBRRE fatd HRr ABAMLGRET UM
Insulin concentration levels from15 hairless rat

adgutiedion fteniad. were admi ni stered insulin via a delivery
reset.voir, described herein. To th end, the.data
r epaibls 2R g pered FdprdredPinE Gnrotagogilgls srom 7
hugtelni ty® iybjEQS Blav Rtfe Amihii@rdd I8FeRthordpAYiRI NI @Rlelivery reservoir
conpri si % insulin as a bioactive agent, to _
copfaiiBg & OfmElyjeraepyey @ R4dpue pliaistiaiion Reg, apprepped according

to %E)?(?ﬂg.gﬁlretsﬂnﬁarstg bi-¢ GF EQ¥fip1e% %%Vgoﬁﬁs AR Jo%ﬂa%& to mean

serum hydromorphone concentration levels from 8 human test subjects that were
administered hydromorphone via a delivery reservoir containing no glycerin, also
over the same 24~ hour administration period, and as prepared according to a
procedure similar to that of Example 6 above. The permeant reservoirs were tested on
human test subjects by applying the reservoirs to a 1 cm” microporated administration
site. The administration site was provided on the skin of the test subject by thermal
poration using an apparatus having an array of 120 thermal poration filaments, such as
the PassPort™ thermal poration system from Altea Therapeutics. The filament array

was operated for a 2 millisecond pulse. The resulting PK profiles show that glycerin,
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Figure 20 reports the nean changes in serum gl ucose
concentrations anong 4 hairless rat subjects that were
wa@dimenssser ed i nsulin transdernmally via a per nR@NUS2006/023640
delivery reservoir described herein. To that end, the
data reported in Figure 20 once again indicates the
sinsiler ¢ sfelifects 0é pepetemalglydel illuetratedibavastani stgni@¢amt]y ancrease

R S T R e e oy

hyéito ohe Frdne BRI, askRYidearaay the therd€ it aneiiAddion.
ef fect propyl ene glycol can have on the steady-state

ser Llj?rrglm; a5 vaportp Hisrmecdnephatmadolsingtie prafile & three lots of an
ex‘%) n?}%%ﬁll(llgn gelcv . ogsbxlvelrsc#eupg Ialﬁ’?o\é l V' & e%%«?%ehp %VQA'HE%n

Lyre rvery

comBE SihY Grft Syt Oiffafel 8 itRObiBY@ i GeBIaRD OEﬁ:hHla ofafiérﬁnbﬁlt delivery
bi o-acti ve agent and propyl ene glycol as

TeseTV9IIE GvAs RrepBTed afcwrrl@fg touiliceprppasiyEs %@ﬂahf@\nrﬁlge faee as that sef

L e

citBe, 20461 W/N\t)naxhih%l Folr, delinely586e(wding) ffamo pydhdneweleytesttd on the
|mIarl ries of filmper ant dellver 2
bdoragt %}W@WE 555 S31 4G AR ?%&l fleg resgrveitglo a 1 cm

mIEﬂ goﬁ@éd' ﬁgﬁﬁfon% Wb Qdﬁmlst%lgﬁ )éit@ Qs Provard (ﬁ&%@skln of

l'e filler were also prepared,” having t
thef t@stn;ubjatu Mhama’z 5%a(1vm wingtyal appmatph baranh gl m&sho‘bﬂodbeﬂnal

S% v cet 400/ A
R R R e R R T RV

Th@tabbmws trhe fikmeRy henewat ¥sRhtclesrey 1 fSllisstond palsd. CIHR

m croporated adm nistration site prepared on the upper
ad@mﬁtreé@nmn@ql extndeddaia faliemol snparmately %bwrécﬂ@ f or

f

rm%gF%éan }§£Pgﬁgggmgégggg%ﬁ?%%ﬁffﬁgc%hV&&opy ene g ycm
proseiiteint@sive to epraiudibtyBronideaaplatiatlgdtcadyrielivety af feotanyl

site prZQ?red n. the up (grn1region of seven heal t hy
CItFAlGRYFT £ h"élbﬁﬁ%éﬂ%lauaﬁlé‘ﬁn‘? r an adninistration period

of r at.i [

Che t e 28 Ferol36y BGh it B rRpnl bR L dor1 o8
prafté fig penmegup dclateuysldsavomg ofihe presayt infenting cmmerlmag differing

cofignlet G LJTER Pl AnPEdCHIGraBBaGT & COmRYEBAT mean
ferfERON GitAte 42 1&%@1& @@1@@ For AET Py VLS vORE @eépa&df@&oxau& to
m 'l i second pul se. shown in Figure 21,

préasavgh siniitan tahetefixapidgsy] EWeS, gpyoaring d8H ieg@nylrfni@ta and

L

inteadodh Cféllifuﬁ}atcltmtle @amrﬁmrdeﬁﬂvagd piropytt en@ogdryciol the Higunéth2Pthe
illustrates the results of an in vitro toll sso).ution
stegglyraiptedyp & hgycqyilled by the fentanyl content of the delivery reservoir.

Figure 27 reports the mean insulin serum level PK profiles for four lots of an

,.1

exemplary permeant delivery reservoir device described herein comprising
lyophilized insulin as the bio-active agent. Bach lot of permeant delivery reservoirs
comprised approximately 20 weight % EV A, approximately 76% excipient, and
approximately 4 weight % insulin. The reservoirs were processed via a method of
magnetic stirring and solvent casting. Four delivery reservoirs from each lot were

tested on the abdomen region of hairless rat test subjects by applying the reservoirs to
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per cent age of hydronorphone rel eased froma reservoir
matri x prepared according to a procedure simlar to
wWo b@k/18865EXxanpl e 4 and conprising glycerin as BCT/US2006/023640
bi o-conpatible filler, and the percentage of
hydr onor phone rel eased froma simlar reservoir matrix
2 1 REERGIEEP oAt inBthdorsifer dhe ddministrationaite twas phatidadifon the
Exanpl e 6, that does not conprise glycerin.as a
skin pthedprs Aehi gt by thermal Porplio pEnS s hgving an array of 80
thelh bR iR GRah B ENS the PhePBri AU fiRhtidrPRStefiPlom
pharmacokinet1c 'study show ng the effect of i'ncreasing
Altgh ThempeuticevEhs fimment aadywst gteeated fir @voy phldisecosd pulse.

R e e S e e T R e
hox%rﬁ.gTﬁé( RIIRLBE Yndah PREFBKRS 818dach Mt rdsBrviokamRlsBwA in Bigure

6 above, conprising 1% glycerin, 0.5%glycerin,
27, andicate M6 apitydor the delewye caspwveiry of thepeeseaichvendionde on

f Lhairl . 4- h . i Ni ti
ropysalteipdy brevist gt B e 5peL s Lin R Qef hoArh, hone
2dB RAGARbA pbiiGNarddex @l dud ilifafiol ti@ih the $dngs W] foc txarigiatfrom

wer e admi ni st ered hydronorphone via a delivery
53%ede&%oi r containing 1.0% glycerin over a 24-hour

admni . , _ o
oottt AP0 15 o, HRALEA CSR01 8k G o

thedRhR s¢rdmalhsdindlevgiaimepliamaedinesie pusfilh yoidy imrobtiog bairless rat
concentration | evels from 8 human test Sléb' e té- t hat

tesBDEECK b AT & &'%%}ﬁ&ﬁ%@f?ﬁ&% TGICRY A S 8| F%fé@f‘/ m

coé‘%ﬁﬁ%ﬁ’ Qith FEARE 8% BhRE Qe 9bME &sted: ontth Bbdfdn febRn DA MRee
- hour adm nistration péeriod, and as prepared

haizlesomtliestpubisct. Sindatiursedsmithiee porndeat dfveEKigagNeirs

above. The per t ot irs_were S 9 ;
copBgting gRBERE A CABSgT b rre PECEIURy 01 A g
approfinPRE Rtvesl gl imtusih ) Bptimaietyel .0 Wegsta dfrpRicsdin, ahi on

site waS provided on the skin of the test subject b¥
appreinpeiely PoBaveisht ‘astesel, Aferappaleated en ks ablgmen ragipn gt three

120 t her . harati i . . "
i e TRbiBs Shf et ARSbRry B A e Iy REERRE bere
cadli dppliedto A1 cAY niadpopedailednibvation ste prdvidaibaothd shinlo ¢he

The resultingPK profiles show that glycerin,sinjlar t
test pbiest P HREMAF DRI YEREATARPASIUS Hay g an 036%33@‘“8312

poﬁaitigﬁ iﬁflérﬁé}ﬂ;. ls¥cH AGHEPIEPIR! SR YordiRhySehUBm Altea
ydr onor phdne | evel “achieved as well as the rel ease
Thespeutods. Md fidanoe hoae whs operttae fdrd hf ayllise¢andmadag. Hynce

the increase in drug.utilization. FEigure 25 re
PR T pNarHREdRTRerenif Dt f Bl P PO TR o? pgurs
AsSRESWRIIR Fiouber TR Hor G ative kith! SEREM bsulide i & gnificantyciifiger
to the present invention conprising fentanyl citrate
meay steady-siate sgoam Jeveld insulizgempirst tothe Jemmaien wikhewer y

glycerin.

46



reservoirs was prepared according to the procedure
simlar to or the sanme as that set forth above in
wE2@anBsssy, and conprised approxi mately 28. 5% BVAUSH06623640
fentanyl citrate, and 61.5% maimtol. Four delivery
reservoirs fromeach ot were tested on the abdonen
regi on of ,hairless rat test subjects by applying the
Whatdeslgedds't 0 a 1 cn® i croporated administration
site. The adm nistration site was provided on the skin
t he : iec i i . .
aspar OB e it Neihe 1 eI BAY B4 OB o bjcct vie
fil aneqlieust snecformasd patewBatsmorhtd' skiid biyemdf thoswfjéotn
system from Al tea Therapeutics. The filament array was
oper at@HEH % 2 nmillisecond pul se. The administration
perio :at.ion of approximately 24
hour sda&}ﬂfé’%ﬁg‘gﬁ?rtc‘?‘ﬁé rrgg%ﬁ K profile indicates the
ability flor thaodédliodegradableseatsiphaengt botiemprndaend

invention.to reproduci bl.y. provide a relatively siead
B S W R R B
adm ni sibhfagity StoRBhikPsbing inWenBnmfcdRRWHSHhEYotiom surface; and
conparison,” the nean fentanyl citrate serumlevel PK

profile fidr perwadistolvrs hydeonhilicresmeaitdispesed; therein at least a
present j.nv i f.S] [ ' concentrations
of fenQoér{ﬁgl? 8£(;:]fithf %g*rélﬂ%rf] C%lzla\({r] |gﬁ}{fr§{ﬁ§%’om is a

conpar i s&hetdin tiRdiydf@philapdrmeirdtt cat eorseitsonky afithPK
profiles for deljvery reservoirs prepared acgording to,
br ocedibexasois i Femiharbyet Bhahfidotsmagtage of (e matrix
CONDr I 81,991 ihﬁﬂlﬁ(?%nﬁhfcﬁﬁérﬁwﬁﬂ the2tad SR MYtmed pathway.
citrate; respectively. Figure 26 shows that, in one
aspect of the present invention, fentanyl citrate can
be del TivedeitetdfCinighl milosrap dieserimBarit lkempkises aafehst dimt

the steady-state | evel can be controlled by the

f ent ar§iPAAYREEF of the delivery reservoir. Figure 27
reports the nmean insulin serumlevel PK profiles for
four lots of an exenplary perneant delivery reservoir
devi celldedoideldCliier &i whareinphd mirmgaityophidactreschgentsul i n
as the bio-active agent. Each | ot of pernmeant delivery
reservoirs conprised approxi mately 20 wei ght % EVA,

appr oxtRBd&hdt of T%aigx e Whebih th@hdmaRRIcesipiBésel plufhlity of

wei ght % insulin. The reservoirs were processed via a
met hodbiefctivagatts.c stirring and sol vent casting. Four
delivery reservoirs fromeach ot were tested on the
abdonen region of hairless rat test subjects by

appl yi Tigs ddvecerF<HAMOD ehdreia tHe panin@grcoppriadsed least one water-
adm nistration site. The adm nistration site was

provi e lee skin of the test subject by thernal
poration using an apparatus having an array of 80
thermal poration filanments, such as the PassPort"

t ier malhepdavatei ofiClsiys 2 embdreioihep dramaiiveonppiees 4t dsast ditve

filament array was operated for a 7.5 mllisecond
pul s g Osmotic agent.

7. The device of Claim 5, wherein the filler comprises at least one

hygroscopic agent.

8. The device of Claim 2, wherein the permeant comprises mannitol.
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Once applied, the adm nistration period extended for a
duration of approximately 24 hours. The resulting nean
w@Boopnasdess es for each | ot of reservoirs, as shP@IUSI006/023640

Figure 27, indicate the ability for the delivery
reservoirs of the present invention to reproducibly
provide a relatively steady delivery of insulin over a
24-hour adm ni stration period and at a drug

i1ization: -t rar %
2 osoftedthise B Sl SRR e Hormed oFEARRL I i 3kt
enhandiedlingideatt gl ycerin can have on the peak serum
insulin levels in a pharmacokinetic profile study
involving hairless rat test subjects. A series of
thy ee r g ' [ [ i
e i Se R of ERin 2 whst 8 BlcfalinBuf So AR sp Rl ghe ot
t he abdatiepagengi on of three hairless rat test
subjects. Simlarly, a series of three perneant
delivery reservoirs conprising approxi mately 20 wei ght
%1EVA TIRRRE RS o Tel 82, thheled{aIRSokREAR ComPREYS AX ARk Yni-
wei ght % 1 nsulin, approximately 1.0 weight % gl ycerin,
and appfloxatoetagept. 0. 83 wei ght % cresol, were al so
tested on the abdonen region of three hairless rat
test subjects. Specifically, the subject perneant
del. i verpe deoRerny Oldim Jerleraa it peppkine domprises bt tast one
m croporated adnminjstration site provided on the skin
of t heeeritheliating iabib1tBLy 42§B% mal porati on using an
apparatus having an array of 120 thernal poration
filanments, such as the PassPort" thermal poration
S)ast enTHer denricAlof €daifha vapeeit itesperbent cbmprisgstat astapewas
operated for .%{.7 ﬁ)_m | 1i second pul se. Once appli ed,
the adHrAISYYdR MBIPIOEY 28585 ext ended for a duration of
approxi mately 24 hours. As shown in Figure 28, the
formulation with glycerin resulted in significantly
hi4gherThrednicstod £d3ins?, arherein thaparapuit Sombrisessy lqapt one
conpared to the fornulati on without glycerin. Wiat is
cl ai rrelag]iago.gef?sﬁmg‘&}%@éagegg causi ng the transder mal
flux of a permeant into a subject via at |east one
formed pathway through a skin [ayer of the subject, .
cbnpr i Bhedpvicg of éwlme?,ywh%é iReofilicrdpprspend i an apurd, relative

non- b!t%daep%%‘?&% o Sl of BihGif ool M AUEARE 2 AN

defining ‘a urali condults fein the matri x,
at | eastdaepandd wansdérniah dogalge piibiobstivefagemndui t s bei ng
in communi cation with the bottom surface; and

16.  The device of Claim 1, wherein the permeant is present in an amount and
composition, relative to a predetermined amount of the solid matrix, that

can provide a predetermined rate of transdermal permeant diffusion.

17.  The device of Claim 1, wherein the non-biodegradable matrix comprises a

water-insoluble polymer.

18.  The device of Claim 17, wherein the water-insoluble polymer comprises

an ethylene vinyl acetate co-polymer.
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i1) an undi ssol ved hydrophilic perneant disposed
therein at least a portion of the plurality of
wa@oeovdusgess of the matri x, wherein the hydrophi | PCT/US2006/023640
permeant can come in contact with subcutaneous fluid
fromthe subject when the bottom surface of the matrix
Is positioned in fluid comunication with the at | east
dfe f diheddvipaohGigm 12whaeen ifle deldeerpreseyvaitfofp An
t he perneant rj 0 . ' "R t.
5. Thabros sSSP SRVl HRERLARE, b RRf EpaRE
bi oactive agent. 4. The device of Caim?2, wherein the
permeant conprises a plurality of bioactijve ents. 5.

a

e ddiedevise Of I 12 Wherest e ReSeHOTRARIER T88npri ses
at le . e} ' : Gev)

d ai m%gf)m\%ﬁg?té@tr%%tviégéﬁge)? E%gaérﬂrb}ggl%% ggg% ;:1 I/!ég%?%ne
osnotic agent. 7. The device of Caim5, wherein the
filler_conpris at |east.one hygroscopic agent. 8.
Pe déRheélév’GFo?:&éﬁl%lz}V?’ﬁﬁ&@Frﬁ’e RANH EPTHEAHT c,sglh‘pri ses
manni tol . 9. The device of Caim2, wherein the

per meant conprises at | east one antihealing agent. 10.
ThRe détiecieviot o€ Ckim 22 whetest ticbiadgtivpagamt eQIIPESHADr i ses
at le s%rone @nticlotting agent. 11. The device of

C ai mYUWBPENY t he perneant conprises at | east one
antiinflamatory agent. 12. The device of Caim 2,
wherei n the perneant conprises at |east one . .
28epi tThel desice 9§ Claim D vtherajn Hhgdigactiygageph sogayses @ pygten.
Claim 2, wherein the perneant conprises at |east one
nitrous oxide inhibitory agent. 14. The device of

Q4ai mthe dshize @if T4, pdheradatite bdaative sgsit admprsesta peplade.
nmel anogenesi s inhibitory agent. 15. The device of
Caimb5, wherein the filler is present in an anount,

rg atiyg &e%c@_ogt?ﬂﬁltﬁ kRS HRMRsHve hedit 0a@bHYR iRAEAT |
that can provi de a

26.  The device of Claim 1, wherein the delivery reservoir comprises a plurality

of delivery reservoirs in a stacked arrangement.

27. The device of Claim 26, wherein at least two of the plurality of delivery

reservoirs comprise a different permeant.

28.  The device of Claim 26, wherein each of the plurality of delivery

reservoirs comprise a different permeant.

29.  The device of Claim 26, wherein the plurality of delivery reservoirs can
transdermally deliver at least one permeant at a predetermined rate of

delivery over a predetermined administration period.

30.  The device of Claim 29, wherein the predetermined rate of delivery
remains substantially constant over the predetermined administration

period.
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predet erm ned transdernmal dosage of bioactive agent.
16. The device of Caiml1l, wherein the perneant is
w@e@sass6ss n an anount and conposition, relati VECT/OSH06/023640
predet erm ned anmobunt of the solid matrix, that can
provide a predeterm ned rate of transdermal perneant
di ffusion. 17. The device of Caim1, wherein the
non- bi odegradabl e matri x conprises a water-insol uble
|y . . inC . i, i

3t or s Safise PEC AR i Geinoh b SRR I o,
acet atagpeaipstblyroel hdids tol4® shewd.ce of Caim 1, wherein
the delivery reservoir conprises from approxi mately 20
wei ght % to approxinmately 80 weight % matrix. 20. The
g@\." cerfigeldcalof im"%‘?{v?lbﬁ# A€ AHBHEENVRIOh peAPPId $&R

rom approxi mately 20 weight %to approxinmately 50
wei ghtappsoadimatrly Ghdbirs (hie Iewd.ce of G aim 1, wherein
the perneant conprises a salt. 22. The device of Caim
2, wherein the bioactive agent conprises
T OMEYRIRORE of EBrim BIe wileNCBe QimidiftdHod peyib@ isefirdint he
bi oactive agent conprises a protein. 24. The device of
d ai mapproxireatelynl 2t hwardiodddioutee agent conprises a
peptide. 25. The device of Caim2, wherein the
bi oactive agent conprises insulin. 26. The device of
G4ai MmThe dehize o T14iMes0d elhkredt the hés@ristaitiongerpd iskema
plurality of delivery reservoirs in a stacked
ar r ang@REimatoly S0MaTHeA0dOUsY O ai m 26, wherein at
| east two of the plurality of delivery reservoirs
conprise a different permeant. 28. The device of Claim
26, Widreslenice ac Klafn 30 evhpteinr Gk iatipniftrationipegog is from
reservoirs.conprjse a(ﬁégerent perneant. 29. The
devi cEPBIOXERAE %}OL%@Y iPUhe plurality of delivery
reservoirs can transdermally deliver at |east one
pernmeant at a predeterm ned rate of delivery over a.
pi6e d et Brerdemizg o& @Haimi 2% mdeieomthe eredstbrmdeed gl deljyes isof
d ai m 29, . wher et':hn éhe .gg%aﬁ.det gr.(r)ra ned rate of delivery
r emai nvsanghlﬁgygrn Fa T EHSE BRY “Gver t he pr edet er mi ned
adm ni stration period.31. The device of C aim 30,

wherein the adm nistration period is from X
apr oxTheedexiop of Claipol mehepean Angichgeiygeservoir has a substantially

planar and smooth bottom surface.

38.  The device of Claim 1, wherein the delivery reservoir has a textured

bottom surface.

39.  The device of Claim 1, wherein the delivery reservoir has a bottom surface

and wherein at least a portion of the bottom surface is non-planar.

40.  The device of Claim 1, wherein the permeant is not transdermally active

until activated by fluid.

41.  The device of Claim 1, wherein the device can transdermally deliver at

least about 10 percent of the permeant disposed in the reservoir matrix.
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32. The device of Caim 30, vherein the adm nistration
period is fromapproximately 6 hours to 12 hours. 33.
wab@ocdssssce of Cl aim 30, wherein the adm ni st rBCT/O82006/023640
period is fromapproximately 12 hours to 30 hours. 34.
The device of Caim 30, wherein the adm nistration
period is fromapproximtely 30 hours to 50 hours. 35.
The device of Caim 30, wherein the adm nistration
peri o [ : .
R Qe RS R e e A el
of delleastahoit20yperdeabdBhopamentialiguedingbe sdseynir matrix.
period. 37. The device of Claim1, wherein the
delivery reservoir has a substantially planar and
s{got hTﬁB)(}]év%@ UL € wiRBein TREAARN GR 1@hsdel Ak deliver at
wnerein the delivery reservoir has a textured bottom
sur f acleast 38out Hieeteni efthe perg@ieantrdidgposethisrthé resetyeir matrix.
delivery reservoir has a bottom surface and wherein at
| east a portion of the bottom surface is non-planar.
A, Thehdemhiceo f@flaied & wheksin WEd&ide dah &raplcBan délengit
transdermal ly active until activated by fluid. 4 1. .
The delgist ebeitt 60| peraent of thppereieant digpoged indhe Exgprvoir mafrix.
transdermal |y deliver at |east about 10 percent of the
per neant di sposed in the reservoir matrix.42. The
deyi ceTled deshicl oNGlainwhewlerein thedadéoe cae tieasiermally deliver at
transdermal |y deliver:ﬁ% | east ahout 20 percent.of the
per meaest PSP SInEroeRt ehiae Pl oTiPPaset 11 RS Ip8rvos{RatnX.
device of Caim1l, wherein the device can
transdernmal ly deliver at |east about 40 percent of .the
pifr. me ahite divigeogdilainn?2 twieerein slay deviae cantrensdermally diliver at

devi f im1l in. the device. . .
U ansdsmaPYs) aersshr e PiosbvaRb Sebohe i e vhe
per meaphtrg sposed in the reservoir matrix. 45. The

device of Caim1l, wherein the device can
transdermal |y deliver at |east about 80 percent of the

R R

t r ansdiesistabbiyt 20eleracar ofthe bivasstivabgatit dkPosedrin éntresdrvdihe

bi o-active agent disposed in the reservoir matri X.
matrx.

48. The device of Claim 2, wherein the device can transdermally deliver at
least about 40 percent of the bio-active agent disposed in the reservoir

matrix.

49.  The device of Claim 2, wherein the device can transdermally deliver at
least about 60 percent of the bio-active agent disposed in the reservoir

matrix.
50.  The device of Claim 2, wherein the device can transdermally deliver at

least about 80 percent of the bio-active agent disposed in the reservoir

matrix.
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47. The device of Caim2, wherein the device can
transdernmal |y deliver at |east about 20 percent of the
wbomeassesy e agent di sposed in the reservoir maEPCT/NS2008023640

The device of Claim2, wherein the device can
transdermal ly deliver at |east about 40 percent of the

THe. debie e G G B fiedrs ST oeascaRRy ddlivel st
transdgramhbo %ﬁdegaéﬁf oftthe h&asdanPlHseHth 6 ?&%ﬂz*o_ixqﬁat{éig?

bi o-active agen I sposed I n the reservoir matrix.
The device of Claim?2, wherein the device can

e I AL T e R
The dey m@arily AchdRurfackieHpdin tﬁé&li@@gj 18§erédiPhas a top surface

transdermal |y deliver at |east about 90 percent of the
per meadnd ah epposssibationt ssface gt Whereimaidedska pation phie

L L S

wher ei Radthgodtdn ofer typ sesatewdiiic dulivedy fegpvaitir f ace and
an opposed bottom surface and wherein at |east a
portion of the inwardly facing surface of the backing
sgppor ' Rkt : ' a
t%ﬁg su?l?éa@ée@%fdﬂgﬁggﬁ ver3}f c?e tg? i\?%%ﬁ%mt%%mrgﬁleeg%el\% ecr e
of C atamnb@ed fouattiéest a partionio thegpbodtopr virface ofithe cepagie

| ayer connected to at |east a portion of the bottom
sur f ac¥®8¥°fhe composite reservoir. 54. The device of
Claimb52, wherein a portion of the backing support

| ayer peripherally extends beyond the reservoir and
whtbr ei ‘BhedeviesaftClainp 62 twhetein f poiidnefdhabackinscuppelt Hyer

" war o SR SRR Pl sl Bl ERGRl S8 botfon ot

53, whgdrherallpexneingclbpet 1agéeas an halysivelsyer doposabd yn the
secured to at least a portion of the peripherally

ext endingrbieiogfyriaeiibercel| ayer. 56. The device of

Cl aim 53, wherein when the protective rel ease |ayer is
renoved, the bottom surface of the conposite reservoir
cé%h beThodévicearfatiaim 53, wherein the protective release layer is removably

secured to at least a portion of the peripherally extending backing support

layer.

56.  The device of Claim 53, wherein when the protective release layer is
removed, the bottom surface of the composite reservoir can be positioned

in fluid communication with at least one pathway in the skin of a subject.

57.  The device of Claim 1, wherein the delivery reservoir comprises a top
surface and an opposed bottom surface and wherein a first electrode is
positioned in electrical communication with the top surface and a second
electrode is positioned in electrical communication with the bottom

surface.
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in fluid communication with at | east one pathway in

the skin of a subject. 57. The device of Caiml,
wob@casssss he del i very reservoir conprises a topCHUSIQEE23640

and an opposed bottom surface and wherein a first

el ectrode is positioned in electrical conmunication

wWth the top surface and a second elgwtrode IS

|§88:¢t iTha davica o BCham O chrthesampiisang ¢ Brrdvalechrodeesniely om
T, . 1S4
Z utr h .afl:’gﬂgf’% ﬁ&‘a eV, de‘fl%?rgff reSErAdif i adaéﬁé?ttg 1213 Pﬁgﬁ&ﬁ{éd% ng

e reno positione rom

del i vele¢tricabeymv@infiicaivg xammeeﬁnmfatmbpom tioned in
el ectrical comunication with the skin of a subject.
59. The device of Caimb57, wherein the first and

sgcongyelectt Qpéﬁaﬁﬁ 59 {Vﬁerég{ thE tﬁkéf éné E&%ﬁﬂ efeBlrodes are in

c¢ommuni cation wth a contr e voltage or current
sour caelebife ermemdaé\wmmunfcaﬁH)ranth B ontubidabdd voltage of pursant
second and third electrodes are in selective

el ect PPE&F- communi cation with a controllable voltage
or current source. 61. The device of Claiml, vvherei n

the subject is a manmal. 62. The device of Claim
vﬁ@er eiThetdewics 0B Ciim 585 Whetsimian firg3secqsbandetiirg éleé‘FOdes are

iy chibsd SR epgoiehfy B b Epon BRER K GIORR Frase opgument

The dewingee of C aim 63, wherein the thickness is in
the range of from0.5 nmto 1.0 mm 65. A systemfor
causi ng the transdernal flux of a perneant into a

%ol eol‘l%évdte%c@tofg“? ' %@reﬁx‘?{l{%‘%ﬁgﬁéﬁ BWaarkaough a skin

Iayer 0 he su conprisin a means for
intentionally forn1ng the at | east one fornmed pat hway

e B0 DY G o POREG BEALVEC Bt v ng. a

bottom surface and defining a plurality of conduits
therein the matrix, at |east aegortion of the ,
pi3ur al Theydewfoe o6 Athimt Is ety therdebivenvupicsei keas athicknespa

por modht MHE AL | pabeh IPTERS, Yo e e s bl e

64.  The device of Claim 63, wherein the thickness is in the range of from 0.5

mm to 1.0 mm.

65. A system for causing the transdermal flux of a permeant into a subject via
at least one formed pathway through a skin layer of the subject,
comprising:

a) ameans for intentionally forming the at least one formed pathway
in the skin layer; and
b) adelivery reservoir comprising:
1) a non-biodegradable matrix having a bottom surface and
defining a plurality of conduits therein the matrix, at least a
portion of the plurality of conduits being in communication

with the bottom surface; and
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a portion of the plurality of conduits of the matrix,

wherei n the wat ersol ubl e pernmeant can conme in contact
wowaoa/138sbe ut aneous fl ui d when the bottom surf aeeT/ob20061823640

matrix is positioned in fluid comunication with the

at | east one forned pathway. 66. A nethod for causing

the transdermal fl ux of a{}erme t into g.subject via
it dis

at | east ®he fOrRESSBYEH WA SABleqrrRcat disppsgidhergin at least
o ugl ! ng
't anapetiion HIRPIERAf ShaPh U fuf Mtk Ine it
adni ni stlubleipsrmsdnt earcampy insiongct Weh stbdutmsousadhed bende

th h ' A .t bject: h) . )
R D R T
non- bi gehRed: ddadthed®hihiwayhavi ng a bottom surface and

defining a plurality of conduits therein the matrix,
at least a portion of the plurality of conduits being

i R.CO ni [ wi-th.the bott surface: d._ji n ...
8 soon DGR ARtAe SR RET I DSl vt vie
| east at le@itohe fordfed phgrvwplyiiraligh ¥ sigh 1&@adbikeSubkct he
matrix; c) placing the delivery reservoir in fluid
communiFeEPTIYASW t h t he at | east one forned pat hway

t hroughy t Sk ; ‘%33 AL Bk o cdratian o
del i ver ﬂr}gglg?l\%} %u%%/ eﬁ{ 1?3[ ul g%)nr%mnl é ? %%ﬂsmﬁctﬁﬁm%sﬁrgu%rtl site,
| east timeadhoniseetipedifewanptibing tlghattidwat eid fordhed/ patheay through
draw subgcut.aneous fluyid fromthe subject fromthe at

| east 81 nfl?)Yetrn?gt éPHlﬁ&%/ and to subsequently

t r ansdgy grhiivi 1R Er i@ngesired flux

t hr oughF [%e at%IeJedzla\églt Elgﬁgge?ﬁc?ﬂgoﬁ)%ﬁ%ay. 67. The

met hod ofi) A ai ap®6ys wivebiedspratabls mjtrikdeyvingra hottapr sustase and

permoant ST CuBEH S e B s

| east one for l’@ﬁti&ﬂbﬁﬂ@ﬁlmzﬂﬂﬁof&ﬁﬂﬁd@bﬁiﬁgEﬂc&mhhﬁﬁﬁﬂidiﬁ
at | east a portjon of the dissolved perneant at the

desired flux t¥btghottre safageasd one forned

t hway. 68. T ' LS|
oremori A ar P b S et M U TR s
per meant in subeartiemediis phiralitg of bdraluite df theamattike

c) placing the delivery reservoir in fluid communication with the at least

one formed pathway through the skin layer; and

d) maintaining the delivery reservoir in fluid communication with the at
least one formed pathway through the skin layer to draw subcutaneous
fluid from the subject from the at least one formed pathway and to
subsequently transdermally deliver permeant at a desired flux through the

at least one formed pathway.

67.  The method of Claim 66, wherein step d) further comprises:
dissolving at least a portion of the water-soluble permeant in
subcutaneous fluid drawn through the at least one formed pathway; and
transdermally delivering at least a portion of the dissolved permeant at

the desired flux through the at least one formed pathway.
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subject. 69. The nethod of O aim 67, wherein the

transdernmal delivery occurs by diffusion through the
WwW@robaasss one pathway in the skin of the subj eRtT/USDIN6/023640

The nmethod of C aim 66, wherein the delivery reservoir

Is maintained in fluid communication with the at | east

one pathway in the skin _of the subject for a period of
0 P2 hha et o Taith o Sathek BT p s fibeiviag o Bagp porton

about r e
pat hiey P2 EEDAYE peiflnP Rl Aol AU LRIncATh 18
Cl ai m éhjectherein the delivery reservoir is maintained
in fluid conmuni cation with the at | east one pat hway
in the skin of the subject for a period of tine

s¢d.f | CTROM et alor enafes MR biifiBkitigidedhal RESEryRReHS G0

percent of the water soluble perneant through at | east
one padififuaipnitihronglethsiet teasifong peilipjagdn thewkin aftibe sy ¢rdd
of Cl aim66, wherein the delivery reservoir is

mai ntained in fluid conmmuni cation with the at | east

o7® f oThegheihdt DAaYaifn0s6, MheRitMhBidSlivay rearvoalik athihined in
approximately fromO0.1 to 5 hours. 73. The method of

a ai m Beld oppEREieation svitidhe gidlesst pag pathwpy i the ﬁlalinrﬂféhqued
in flulg &?E’HMB h'o?ﬂ Wb i 8 tPka 58@:?@18'&%1&&

pat hway 1Or “an fadm ni s ratlon peri o rOX|nate
f rom SaHocut 6Q photitsf thedperibant tebhgitatdéasChad patb@ay in the skln
wher ei n th% delivery reservoir is maintained in fluid
commun?i@tHOHetwi th the at |east one formed pathway for
an adm nistration period of approximately from 12 to
24 hours.75. The nmethod of C aim 66, wherein the
dél.i vetle methodwdClaiinso Grmihatedi thedelivery reseryoir is maintained in

i h. d i
o acnin spPitetioh piudhe pRR oS Porh PRI T B Shid Y,
48 hougiiject for alftgiod®F HeR@ sofficidnd tdﬂrﬁ@deﬁﬁih@lly&leﬁvéﬂh@ least

delivery reservoir is maintained in fluid

comunikozt 8O peigpatioftheewater sobubde p@ﬁ@amdhwah ghleasipef or

72 hout Bnhh B A0 RREd G EPE e T ther

conprising applying an electronotive force to the

per meant to _enh e the rate ansdermal delivery.
78 Thibsethod o C?@naé%“@erelw%@ deliery FeSCE{o8; i gjanjtgincd in
memel {8 communication with the at least one formed pathway for an

administration period of approximately from 0.1 to 5 hours.

73.  The method of Claim 66, wherein the delivery reservoir is maintained in
fluid communication with the at least one formed pathway for an

administration period of approximately from 5 to 12 hours.
74.  The method of Claim 66, wherein the delivery reservoir is maintained in

fluid communication with the at least one formed pathway for an

administration period of approximately from 12 to 24 hours.
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79. The nethod of Claim 78, wherein the subject is
human. 80. The nmethod of C aim 66, wherein the
W@eoaaassts conpri ses at | east one bi oactive agePtT/UBHN6/023640
The nethod of C aim 80, wherein the perneant conprises
a plurality of bioactive agents. 82. The nethod of
Claim 66, wherein the perneant conprises at, | east one
A§.dr ofhe hiethad afl @aim 63 wherein theedaliperydeseryods wugpntained mn
whereijn. the fil.ler [ t j
agentﬂug%pn¥ﬂgnﬁgyﬁ§%ﬁgﬁw %?ﬁf@%?ﬁﬁkg e?h ?heI?fller
conpr h&@hidtatios dstiodofappy@ipeeEbpiromagentd8 h8brs. The
net hod of C aim 84, wherein the hygroscopi ¢ agent
conprises mannitol.86. The nethod of C aim 82, wherein
o fi . _ . > )
257 Tiihe He KRR o AR e BT R P ERRla fn
pr eseffluzid donanumiontiont with leat ioast dne farnpadgrhétverynion e
amount _of _bi oactive,agent, .tha ﬁan]%Qo§bSe a
pr ede EAPMISEOD PEHed e ﬁ%ﬂ°¥%@§%% B Ysi '8 et Ve agent .
88. The nethod of C aim 66, wherein the perneant is
present in an anount, relative to a predetermned
dftoun{Theimathel ofTlein Atfither conmrisngrpphying agesleptromotive

Bo. Thaes Roaeorer i e i Bbep R EHREAE) NEHE: P

conpri ses a non- bi odegradabl e polyner. 90. The net hod
of Claim89, wherein the non-bi odegradabl e pol yner
d8npr iThe sneodefyleim 86, WheFpin doesuRist anyBmehaEy . o 1.
The nmethod of Claim66, wherein the delivery reservoir
conprises fromapproximately 10 weight %to

gppr oxiheaiehod G0CaNn R whéramtthé subj@Pis hilemnret hod of

Cl aim 66, wherein the delivery reservoir conprises
fromapproximtely 20 weight %to approxi mately 40

Wl ghtr b imhEd ¥f cBin 68,“%&@1@99%&%9@0%@1@% Ahekebe

the pernmeant conprises a salt. 94. The nethod of Caim
80, whhdsaeiine agmmt.bi oacti ve agent conprises

81.  The method of Claim 80, wherein the permeant comprises a plurality of

bioactive agents.

82.  The method of Claim 66, wherein the permeant comprises at least one

hydrophilic filler.

83.  The method of Claim 82, wherein the filler comprises at least one osmotic

agent.

84. The method of Claim 82, wherein the filler comprises at least one

hygroscopic agent.

85.  The method of Claim 84, wherein the hygroscopic agent comprises

mannitol.
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hydr onor phone. 95. The method of Cl aim 66, wherein the
delivery reservoir conprises a plurality of conposite
Woe®enysss s in a stacked arrangement. 96. The PET/USI0E623640
G aim95, wherein at least two of the plurality of
delivery reservoirs conprise a different perneant.97.
The method of O aim95 wherein each of the plurality
g5t defleugétod e8€RINISEswharinrthe Bller ainfritiseeaitlegséomaantt .
98. The nmethod of Caim95, wherein the plurality of
del i \ialjng @388k voi rs can transdermal |y deliver at |east
one perneant at a predeterm ned rate of delivery over
a predetermned period of time. 99. The nethod of
. ai MRAnethbépLChih 88, whemit the fillaeid preseet i fn gslonder y

remai ns substant.i al l. t ant .t .
R A s, (R R
del i VEENetdriniNAS tAREGNAY 86salé BEbioactive agent.

88.  The method of Claim 66, wherein the permeant is present in an amount,
relative to a predetermined amount of the solid matrix, that can provide a

predetermined rate of transdermal permeant diffusion.

80.  The method of Claim 66, wherein the solid matrix comprises a non-

biodegradable polymer.

90.  The method of Claim 89, wherein the non-biodegradable polymer

comprises an ethylene vinyl acetate co-polymer.

91. The method of Claim 66, wherein the delivery reservoir comprises from

approximately 10 weight % to approximately 60 weight % matrix.

92.  The method of Claim 66, wherein the delivery reservoir comprises from

approximately 20 weight % to approximately 40 weight % matrix.
93.  The method of Claim 66, wherein the permeant comprises a salt.

94.  The method of Claim 80, wherein the bioactive agent comprises

hydromorphone.

95.  The method of Claim 66, wherein the delivery reservoir comprises a

plurality of composite reservoirs in a stacked arrangement.

96. The method of Claim 95, wherein at least two of the plurality of delivery

reservoirs comprise a different permeant.
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97.

98.

99.

100.

The method of Claim 95, wherein each of the plurality of delivery

reservoirs comprise a different permeant.
The method of Claim 95, wherein the plurality of delivery reservoirs can
transdermally deliver at least one permeant at a predetermined rate of

delivery over a predetermined period of time.

The method of Claim 98, wherein the predetermined rate of delivery

remains substantially constant over time.

The method of Claim 98, wherein the predetermined rate of delivery is

variable over tine.

58



