PERVEANT DELI VERY SYSTEM AND METHODS FOR USE THEREOF Cross Reference to
Rel ated Applications 5This application clainms priority to U S. Provi sional
Pat ent Apwbizo@ti3esssSeri al No. 60/ 691, 898, which was fil edTtdisp@ebhZ3642005,
the disclosure of which is hereby incorporated by reference inits entirety
for all purposes. Field of the Invention 10The present invention relates
generally to the field of transdem al perneant delivery and nore
specifically to devices, systens and nmethods for sanme. Background of the
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vari ety of 15therapeutic indications over the past 20 years. Typically,
transdennal delivery systens are fabricated as nultilayered polyneric
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reservoir is forned by dispersing the drug in an adhesive pol yner and then
spreadi ng Background of the Invention

Transdermal drug delivery systems have been marketed for a variety of

15  therapeutic indications over the past 20 years. Typically, transdermal delivery
systems are fabricated as multilayered polymeric laminates in which a drug reservoir
or a drug~polymer matrix is sandwiched between two polymeric layers: an outer
impervious backing layer that creates an occlusive environment and prevents the loss
of drug through the backing surface and an inner polymeric layer that functions as an

20  adhesive and/or rate-controlling membrane. In the case of a drug reservoir design, the
reservoir is sandwiched between the backing and a rate controlling membrane. The
drug releases only through the rate-controlling membrane, which can be microporous
or nonporous. In the drug reservoir compartment, the drug can be in the form of a
solution, suspension, or gel or dispersed in a solid polymer matrix. On the outer

25  surface of the polymeric membrane a thin layer 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

30 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



30 the nedi cated pol ymer adhesive by solvent casting or by nelting the
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aspect, the present invention provides a device for causing the transdenual
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portion of the plurality of Sﬁﬂﬂgﬂértt?ftﬂfa gt rix. In a second aspect, the
present invention provides a systémfor causing the 30 transdennal flux of
a perneant i nTle @esmbjreettion @oailed davsdes orystetsransd dngitadds Wauycatibing tigh
transdermal flux of a permeant through at least one formed pathway through a skin
20  layer of a subject.
To this end, in a first aspect, the present invention provides a device for
causing the transdermal flux of a permeant into a subject via at least one formed
pathway through a skin layer of the subject. The device comprises a delivery
reservoir comprising a non-biodegradable matrix having a bottom surface and
25  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
30  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



a skin layer of the subject. According to this aspect of the invention, the
system conprises a neans for intentionally formng the at | east one forned
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certain aspects of the instant invention and together with the description,
nedp

serve t lekivpl parmeaniiat h datiredithixtthrough the 4 deagh onedpphedspashwehe i nventi on.
Additional aspects of the invention will be set forth, in part, in the detailed

15  description, figures and any claims which follow, and in part will be derived from the
detailed description, or can be learned by practice of the invention. It is to be
understood that both the foregoing general description and the following detailed
description are exemplary and explanatory only and are not restrictive of the invention
as disclosed.

20 Brief Description of the Figures

The accompanying drawings, which are incorporated in and constitute a part
of this specification, illustrate certain aspects of the instant invention and together
with the description, serve to explain, without limitation, the principles of the
invention.

25 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.

30 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.



25Figure 1 illustrates a side view of a pertneant delivery reservoir
according to one aspect of the present invention. Figure 2 illustrates a
si de vi ewohoe/P3essaeant delivery reservoir accordi ng toromasaspeeic4of the
present invention wherein the delivery reservoir conprises an enhanced
surface area provided by perforations. 30Figure 3 illustrates a side view
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pharmacokinetic profiles provided by permeant reservoirs according to one aspect of

the present invention.

15 Figure 10 is a chart reporting a comparison of exemplary drug utilization
achieved by an aqueous delivery reservoir compared to a delivery reservoir according
to one aspect of the present invention.

Figure 11 is a chart reporting the effect of drug reservoir thickness on
utilization for exemplary delivery reservoirs according to one aspect of the present

20  invention.

Figure 12 is a chart reporting the mean pharmacokinetic profile (PK profile)
for an exemplary permeant delivery reservoir device according to one aspect of the
present invention.

Figure 13 is a chart reporting data illustrating the exemplary ability to

25  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.

30 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.



Figure 11 is a chart reporting the effect of drug reservoir thickness on
utilization for exenplary delivery reservoirs according to one aspect of
t he presewD 226/ 1B38aAt i ON. Figure 12 is a chart repoPCIrnug2aoam23mean
phannacoki netic profile (PK profile) for an exenplary penneant delivery
reservoir device according to one aspect of the present invention. Figure
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Fi gulfe 18néng sabjehtsrthat vepoadiimisteredimsulimulazt dolizerysservair aasbahsetoki neti cs for
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i nventi one aﬁPegcuP FrSEIAIEGLOP- reporting the mean seruminsulin
concentrat i OrFibgéeloSs 4 CRIPRGo[IMRIBShShbR@ds NG 8madiods shketdatiopsul in via a
delivery reservoir according to one aspect of the present invention.
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15Filgure 21 iBigaredids b chiaprpbditing ascongpapiash steroh hgéoumvrphote ®Knphone PK
profiles among test subjects that were administered hydromorphone transdermally via
a permeant delivery reservoir of the present invention comprising propylene glycol
and among test subjects that were administered hydromorphone transdermally via a
permeant delivery reservoir without propylene glycol.
20 Figure 22 reports data from an in vitro dissolution study comparing the
percentage of hydromorphone released from a hydromorphone file without glycerin
compared to a hydromorphone film also comprising 1.0 weight percent glycerin.
Figure 23 reports data from an in vivo hairless rat pharmacokinetic study
showing the effect of 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.



profiles anong test subjects that were adm nistered hydronorphone
transdennally via a perneant delivery reservoir of the present invention
conpri si nyopnapB@ae gl ycol and anong test subjects tharcrarseocadnicas st er ed
hydr onmor phone transdernmally via a penneant delivery reservoir wthout
propyl ene glycol. 213Figure 22 reports data froman in vitro dissolution
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32 C for a per el'1very reseérvol r=accor one aspect of the
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i nvention. Figure 27 reports nean insulin serumlevel PK profiles
for pernmeant delivery 5 reservoirs according to another aspect of the
preséht invention. Detaided Besegiptisparfithe linenéiohanci ng ef fect gl ycerin

can have on t nmean.insulin serum.,l evel, PK profiles for rrreant delivery
reservoirs acﬁ%f@ieﬁe&t frge%th%lt%E?Deéglsg&oogfmfrﬁgeagi_}lgégﬁ?f_fefeﬂﬁ‘gﬁ%tgen. 10Det ai | ed
Descri pt fofiowadg ddialeldMesdMption, examples, |4l dMiBHEMId theiY Brdvicde ag@n be under st ood
nore readily by reference to the follow ng detail ed description, exanples,

and cl ai fﬂ’slpwawiismtwnpr evious and fol | owi ng description. Before the
2LEsen!, EOTPORl o8 e R HBRL STl DRV ALBOH BERRESAN L o
t he Bpecddscidbed, it is to be understood that this invention is not limited to the specific
articles, devices, and/or methods disclosed unless otherwise specified. It is also to be
understood that the terminology used herein is for the purpose of describing particular
aspects only and is not intended to be limiting.
The following description of the invention is provided as an enabling teaching
20  of the mmvention in its best, currently known embodiment. Those skilled in the
relevant art will recognize that many changes can be made to the embodiments
described, while still obtaining the beneficial results of the present invention. It will
also be apparent that some of the desired benefits of the present invention can be
obtained by selecting some of the features of the present invention without utilizing
25  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,
30 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.



articles, devices, and/or nethods disclosed unless otherw se specified. It
is also to be understood that the term nology used herein is for the
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performing the function or property for which an effective amount is expressed. As
will be pointed out below, the exact amount or particular condition required will vary
from one embodiment to another, depending on recognized variables such as the

20  materials employed and the processing conditions observed. Thus, it is not always
possible to specify an exact "effective amount" or “condition effective to.” However,
it should be understood that an appropriate effective amount or effective condition
will be readily determined by one of ordinary skill in the art using only routine
experimentation.

25 As used herein, the term “hydrophilic permeant” refers in one aspect to a
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

30 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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DI St Ur ec&apdsitton e AfbSHREIEANAOURsS bl Shatd e, J&yrqioﬁﬁéi"dr' ¢ perneant at

30l east substantially dissolves in the subcutaneous flui'd. In another
aspetl, €¢BPOHiTophi i c permeant may not substantially dissolve in the

subcut aneous kslélséh IPé'll&n @ht@&{n ga% m ﬁ“sge'}?mﬁé'thﬁggip%ﬁ@gg, i&partl cul ate

hydr ophi | i ¢ pernean aneou

"subcut amtmal@eﬁhwnd ortan dnspcésddeuhlmtﬁaﬁﬂéanlt tetiviedst fepdlvoRdhatidir e, pl asma,

bl ood, one or rotein interstitial fluid, skin tissue fluid,

per spi ra’tliﬂbgﬂe IVFI)?grﬁ‘Wgt Jegery i fQja S%%ﬁtéﬂn&&y PeedstsrBE pATRFant wo or nor e
t her eof . adrﬁn%ﬁtlﬁg%d a subcut aneous fluid according to the instant
invention Is a noisture 5 source conprising water As used herein, the
t er M3 non- bi odegsatizntie;' a Ysabiect’ referatormy divirg grgamsm bavidg at leaapesi ti on,

ATt L S ML R U L
or CONpogitkl BBmBAHMe 08n Be GUBSE 8RS Lgh IayeMBIGlghi RO UHcBiaNBhR A eart OMPOUN,
or be obtained. For example, in one aspect a subject can be a plant. Alternatively, in
another aspect, the subject can be an animal. In one aspect the animal can be
20  mammalian. In an alternative aspect the animal can be non-mammalian. The animal
can also be a cold-blooded animal, such as a fish, a reptile, or an amphibian.
Alternatively, the animal can be a warm-blooded animal, such as a human, a farm
animal, a domestic animal, or even a laboratory animal. Accordingly, it should be
understood that the present invention is not limited to its use in connection with any
25 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,
30  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



10 conposition. As used herein, the term "penneant utilization"
refers to the percentage of the initial perneant content disposed within a
per meant wel2neer3gesseservoir that is trartsdernally del i veras2doomscaeser voir
to a subject duri ng a pr edet erm ned perneant adm nistration period. 15As
used herein, "subject"” refers to any living organi sm having at |east one
outer megky @P@ctbk‘ﬁ&%&eﬁﬂh@éhtfohubﬂaﬂ%t b&: ksl pelwal ih £8En &SeL6ta an
exenpl ary ou nbrane can be at | east one skin |layer through which
subcut anmtfslaﬁa&%mnlﬂ@e ﬁmtlan@emeumdaY®>o§ﬁrpu@ectl n one aspect a subj ect
can be a plan ern tu »0.a [ a3 e&t £an be an
animal. In on}éS giedelkefel aaﬁ’l)é élaﬁl?%aze nétpa%oﬁ%gj&an% drternative

aspect t#@rasitioal enﬁmei;’emmremeﬂmm@@ allEhﬁa@eﬂsrmAt ifuetBasa kisofhbeofon
col d-bl ooded ani mal, such as _a fish, a reptile, or_an anphibian.

Al t erhat P%legfnt EHdytaT eiier axpiechis %T%ﬂhﬁ‘ﬁp@&féhmﬁﬁ FAle, aréiuéhma@da humen, a

farm ani r ordi ngly,
it shoul e un%@gg?hgdh?ﬂh%gk%ggparlg%gn elo@%ﬁ{s?ltgﬁﬁ?{ Wnds de:d toits
use in cmivmntstandlnnwoﬂma]wnizammhamrﬁencagems 3ub1t@mtedmb@nmln|ded1f subj ect s.
As used h rein rfJayer can be 611 one_or nore ?ePg]Qder mal, | ayers of a

subj ect . 10334%11 éc‘mie ofkenhrseriechnplaipssuch oo theiapelicadien of PG Ut er nost

| ayer of eﬁe?fy %Ka'cﬁaméal §uotlohhﬁ'e§s§ﬁé"roi"mcﬁp&@b‘ﬁﬂatﬂoﬂ oRfhetiss@dsnat i ve aspect, a
skin layer ¢an include one’or nore backing layers of the epidernis,

conmigh| ysandplmresis, e@tlta}sim@snmnﬁhog]oamtlos amm@od@l rQueuon medesnbyrices and
stratum germ nativu rs..lt wll be a y _one of ordinary

Sk 1T EEREIGR e SR Red wautinalyi PR AL ok BBl ahce o

t r anspor ¢hepficdl eniddser by Bkt Bé agplRArTPpaiMcaliié PeGhpillRE WACkidWed Ayers of the
epiderms. Therefore, in one aspect of the present invention, an at | east
one f or MeEOPAPIRAYT SoTiGenskenTield yesy hsrapalied;s) a@@velwglnae pa)@mmt 0 t he stratum
cormeum | "enhancer," "chem cal
enhancerﬁ¥ggtl£ﬁ%sfspgr;d?%(ﬁﬁ%n%dconeq?&?néjﬁl%qnéa iron enhancer " and the like

i nclisdes al l e\mhlaeﬂi:lmfr&n;‘hﬁtnsdmnﬁ’aﬁé tloatahitaix™ n‘fchaieStmmge ofanal yte, or

ot her nol ecul e acro s the \?‘8 q a[ rrenbrane and g J]imted aonly by
funct i onRfrmEgat intg a9 epugioiadiolasial sambrang @ WSHEVEF B?tﬁ’érﬂil‘?’i@’e(’:‘&ﬁpounds and
sol vent sy 1304 1:38M ogg&gfmgggfgvgglofggg ancepent agents are intended to be

i ncluded. Additionally, active force enhancer technol ogi es such as the
application ofs smdlhcrmethggprrnr?‘btdi@gw:daohenwema”m “t1pﬂuesmmteane6’m1¢amsal

defom atjon of the tissues, onophoresi s nt o resis

Gl et 1 opbE AET A CAFRATF B Sliedict R4 GPARGn 2ok P L BCRAGTRIYs ay be
conmbinedysig iy d@hé YuiQr 18 Stk BRQAIFh Yorgan@in %hﬁ:ﬂ%k?arat@s fRemEa&m enhancer
may first be appliedto pernealize the capillar and then an

i ont Ophoff@tﬂlltﬁ cgterad S eraavesngsueh ag @ﬂﬂmyaltirésw plfméwc"p@i recosy el gthelr i ve a

per meant t| i pillary bed.
15As uselgﬁl (;eugéli%n g?raf?e %%hﬁ#'c&%&% Oggéﬁ%}gln%%g%ol RC ua‘hea g%e passage of a
perrreantblbmgpgaamdmbmneugh t he bi ol ogi cal nenbrane to achi eve effective

therapeutic blood | evels or local tissue |evels of a penneant
As used herein, “artificial opening” or “micropore” means any physical breach

25  of the biological membrane of a suitable size for delivering or extraction fluid
therethrough, including micropores. “Artificial opening” or “micropore” or any such
similar term thus refers to a small hole, opening or 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

30  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.



As used herein, the term "biol ogi cal nmenbrane"” or "tissue nenbrane” neans
the structure separating one area of an organismfrom another, such as a
capi | | ar ywdQowi3Bessl i ni ng of the gut or the outer |ayer pafi/tsR006HYHA SM

whi ch separates the organismfromits external environnent, such as
epithelial tissue, skin, buccal nucosa or other nucous nenbrane. The

strat um comeums@ked RPeiKiBnioBNoRbiS OreBss td 1k UPFttatitn af Bh ette@hlalcBTbr ane.
As used herein, "artificial opening" or "mcropore" neans any physical
breach 98eld te e tisises syfacathranghibanee oftwe arumaralslesiredesand gelivrey pfar i ng or
extraction.flu reth h, .1 0C I.n 1 G - At ficial..openi ng”
or i or Sie b b b P gL R R ARP R Ay abaklafie g e

openi ng h temeydire @l alstdsisPingo the SissiRcbrdepéitilaneractibii 0f1ghiotogdapl 0gi cal
menbr ane. The opening could be fonned via the conduction of theinmal energy
as descr flBdprianalytes. “pat. No. 5, 885,211, or through a 30 nechanica
process, or t NV LG Pr . i t g pore is
For oxaml e apora varly REEHRaRor RRaEE md tbalht Brflarl deaipt ot

under st ofidwtdfaperihgs ineetnwaills tiep arcerdas v adghitudelseadieniah atricrbporss.f or
simplicity, but that the devices and nethods may form nul tiple openings or
por es. e Openﬂggsgg@aedh%%F%?ﬁ@ﬂ%ﬂ%oam%mqa@y op &Y BRI cat | on of
an ext er gdhenSloRiC i bte &Haflpte, bR chbSorhli o RisSHI foXa&i1i Qi luBBKbSE Of two or
nmore el ectrodes and delivery of ‘an ionized formof drug or an un-ionized
dr ugl@ ar sdlestedpearmeaiebytitedargtled tissuss beneattethewuten layers dfraawsgroism
(electro-posnpsis) into the tjssu r the sim]lar extraction of a biol ogical
51wt optaar e en s bikied MBS hiSe Sl i s PR 8 or's Lo the
creati ontéspeough electric current flow of openings in cell walls that are
orders of magnitude smaller than mcropores. The openings formed wth

el ect r opor at i &6 usgdhargip, ‘canenRoEasisy oa “somificetian nEsfp o saniGenerad mdisdi on. I n
one exanpl.e;: - At | i ] take of 10
selectegR% Pﬁ@%ﬁﬁ%&@gﬁﬁﬁEkﬁg?%%9§%SP?£%%§§£%§ﬁ%§?ﬁgﬁﬁggghﬁﬁaﬁﬁggers of an
or galti snpiatdedectdidherypter srenainir chatomasismital Elemegibt easing an apanating Nt o t hese
deeper | ayers of tissue. . As ysed herein, "sonophoresis', or

"soni fic rr%lﬁﬁh_r%&hetﬁg maprEbnt e e g9ic fRTeK tmﬁly?qaﬁ%&aaéﬂm%&ﬁé REies
nor el | YidQRATth btk ABIcLhibl RRORES tcrRiEn ShRlRb oY?H{Sﬁ%?hﬂﬂssﬁ 15pi ezoel ectric
crystal or other electromechanical elenent by passing an alternating
current throughe pesentriatveniial is bibeel, usgroipsonew appreaghes totransderemée t he
perneabi ity of the skin.to dr nol.ecul es has .been t.erned sonophoresis or
Phonophof e thet BSe SilacsBicbbd B Tapahiiedsing § SHHEE i AP IeE B new
apprzac hgisystcally bRAsEE taadhe fARMbNET ¥f tildbrtifRYS obedRod@rRIARERadtheugh

increasing a subjects skin penneability by 70physically altering it via the
f or mat i olayerofitheskin.aThespioperingsogramreigde finidnegess ato|leakydrand living

layers of the epidermal and dermal skin tissues beneath the stratum corneum layer. To
that end, these openings, or micropores, can be viewed as aqueous channels, through
which not only permeant can diffuse, but fluid can be pumped, micro-particles can be
25  delivered, or fluid from within the subject can exude to the surface of the skin. By
utilizing the bi-directional properties of fluid flow and micropores of this type the
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
30  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

10



| ayer of the skin. These openings can provide fluid access into the
hydrated, living | ayers of the epidermal and dernmal skin tissues beneath

t he stratwonoavmsedss | ayer. To that end, these openings, PoI/Use@cOpSsRE@S, Ccan
be vi ewed as aqueous channel s, through which not only permeant can diffuse,
but fluid can be punped, mcro-particles can be 25delivered, or fluid from
Wi thin tBemsdabi @stos6@thefibldhd Hydrg@ﬂﬁd;lpérﬁféﬁnﬂfantcbﬁleiﬁicBnta@intH ilizing the
bi -directional properties of fluid flow and m cropores of this type the
present Pypselnpes IhEdwhae ghe hottopnuirEepeithe resapobvegogion welvidsyst ens and
met hods e |.Ver i B il below As
briefly g%mrr%?ﬂﬁ?g%{ a g\?ge %{E%ﬁ géne:j@krhés/cf?%]inggy ﬁﬁ&%hgtﬁggklwal ﬁggéfi rst aspect

the 30 pregesnt Cnoy emeffeutiveamoutiest sabelgmicoss ANidAE comy$ntd gohtaet wikansdeni al
fl ux ?f a perneant into a f?u_bj ect via at |l east_one forned pathway through a
ski n T ayle dstivendesstiygip e Turd subfeqially providas Jitlgionpath fpler neant ~ del i very

reservoi {rm?sgeﬁﬁmgiskgli%ﬁx?%aﬁéﬁsf Qﬁﬁrgﬁﬁ ﬁ$§% A%Erln i %ﬁ&?th?&%‘l}%é 4k fRge 24 and

1
conprising at le one ‘undr ssolv [I'c permeaht di sposed t herein.
The hydr tgphsubject. For er@npleciarone @ppect mdowithard limitatibn shbbydrapieitics f1 ui d when

the bottom surface of the reservoir is sition _in fluid copmuni cation with
the at | BBIEABEgHn Bun el DRI GRGHL R SRR e alers! GPOBi Bt . Once
an ef f eClh¥soMBRRImOnt SMPEALARCTRE T MhShil BF sORIBIESIHIGE Rboffthe W th St he
delivery reservoir, the fluid subsequently provides a diffusion path for

t r ank@ler suktj¢op wen thedration surface agthe gesgoioii is pogifionddein ghwdreammubigationt hr ough

t he skin_i t biect. .For ex | e,,. 1N .0ne aspect,.and w t hout

limtati Slrlltgttﬁ%aétq %,ng%ép f) F%p%te“ﬁ’%%gﬁnguighe Hlél{}gayaeﬁo ?F?t?%f"?y for subcut aneous
fluid such thatwidtbel appseciatedagpohippattioigtifepresdi: ssehyeditaemaRAkpean draw an
effective ampunt of subcutaneous fluid fromthe 10subject when the bottom

surface &t updesoheddwdrphilicpeppeat dispewdivithin theqroadrodigmdabiceativit h the at
east ongof phrd:ARY YR & LU, FP fatdibndiAbB o0 unfl itiPbSfifs in itowll

be appreci ated upon” practicing t present invention I n-one aspect an
undi 5ol vadadtydthopphcitaeope flnglahbwdifispothe dubyedthi n t he non- bi odegr adabl e

matrix is not_transderrnally active or availabl.e for transdey, del i very
until first cHRFREIOH- P8R b Wleataglwwfaéﬁehn@ywﬁwas a%%ﬁféﬁypm the
subj ect . water-solublédriie ForRs @ypi CANMEBE i GREk HlrP Eﬁ@é’c%@éﬁlnl%e Riskind P very

systens using highly water-sol uble drug fornms typically experience a burst
ef f ect spwfilésn Hdveevers dylkeepigs Bk rpseotdit ehydrephelicepsrmegnticadhe signt he reservoir

of hydrogh'al iGC en egnt on the ﬁlk{ n surface aﬁd %r ovi di ng%iabr e§ervoi r that
can ensur® 5CsPEAYidNEAIFERr ot G ey asheicdtrlspe e AR PHET ef i ni nat ed
by tie deffécteiybé SRS tB déIRRry R8drasits 6MUE Rist@Pinvention.

The permeant delivery reservoir, in one aspect, comprises a non-biodegradable

matrix which, as stated above, further comprises at least one hydrophilic permeant
disposed therein. The matrix component of the permeant delivery reservoir is
comprised of a non-biodegradable material or combination of non-biodegradable

25  materials that are biocompatible for topical application to the outer skin layer of a
subject for extended permeant application periods. The non-biodegradable material
can, in one non-limiting aspect, 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

30  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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The penneant delivery reservoir, in one aspect, conprises a

non- bi odegradabl e matri x which, as stated above, further conprises at |east
one hydr opbi2bécci3pesaneant di sposed therein. The matrix ceoparservs/oadc4d he
penneant delivery reservoir is conprised of a non-biodegradable material or
conmbi nati on of non-bi odegradabl e 25materials that are bioconpatible for

t opi cal appl i dabheasicot, thtencartiiedesadablel AMek cah cén FM@ £fdn-biefef¥dHnded
perneant application periods. The non-bi odeagqr adabl e material can, in one
non- i ni tnofbgn%ﬁ%t?ﬂa e combinatign of polymerieray riplspbn Qi ashectothe oomppr oxi mat el y

80 wei ght g@g@% i 0 i d| t| onal
anount s %0@26 aﬁ%‘?’g 8{1 ﬁegﬁgﬁ%/%}é %@%ﬁﬁ% %th&k Jbﬁ%&gve?;g IS'15 wei ght %
50 30 V\BIagtht\Nl%uﬁlﬁnvtmncgmn 8he z&paoﬂsﬁghﬁn—%od@ﬁa&ﬂﬂghﬁaﬁ% ca?ﬂ:o‘ﬁﬁirﬁbhn% and 75

wei gh9 oof e penneant ery reservaoir, and including any range of
wei gh Eerﬂeé’é@g a&@?ﬁeggy‘%% ol ePelyethysne, pppyethyl acrylate, and

2006/ 138@5@%&%@9@4&%&%3@ B9, BEPRE oorf Bl GEOE g Aabl e mat i x

can conprise a non-bi'odegradabl e pol ymer rraterl ation of
pol ymer i @sprst dhd mbiix is nompleS@sﬁ@ntethyddme wmd-abetaskde:gr;mdi;ahdzﬂaapﬂig}merl c

mat eri al wat er - i nsol.ubl e hobi o exanpl e. and w t hout

limtati (liénl‘%ﬂvenp GS%Gélt%?gﬁéé’fny atﬁﬁhtrhﬁg Eg& é/ 5P ric’%m?:aéﬂyggrﬁarl se an 5
et hyl ene lmmrmhg a@camtae vﬁﬁ‘l@éetﬁ@p&@éﬂtﬂ@s as Bﬁ.l,r}zsﬁitn’fbxé@ 09, 1BRlsyptibyl, acryl ate,
and ¢ ene and et %// acr%‘? ate, and any combi'nation thereof

In Oﬁgpo g?ﬁe@@(y gﬁé ?}é%r?’%/w 0% otpte 8&4, %andéﬂ%ﬂnémawmg;clofacet ate

co- poly f V|n et |n t he range of
From 0% L6 anar SR Bk NGEIERT LA Sod Pesh TR Fheadubal e

per cent agesataso-apymoeticontpelkys @%oxh%mteﬁ%S%@%yl é&talé% 20% 25% 30% 35%
40% 45% 500/ 5 O/ anﬁjéISO% and any range of percent ages derived fromthese
val ues. In st' %1‘(9? PEPAf can Ganpaisp g pemicahar biplagistlenderigol ymer

conpri segoRPRHRI bf@r@ﬁd‘sﬂ%ﬁ%ﬁﬁ’thﬁ¥ lfOIaanﬁ'ﬁﬁts@atlo-B}I% tﬂ¥ gg%ﬁtl&l’l&ﬁ npe%cgﬁ ant can

conprise any chém cal” or biological naterial or composition
sui t &bl epraytoughirineinatin g :@hamyonﬁ}ethemeﬁmds lta:mrght 1nrth‘£s b@éntllﬁvqnflem Toisl y known

the apt. and/ t hods t th t { To this
end, ¢ ho e e AR G PSR 7S N8 bR EB RPN woul o be

desired tesifed tadahMEigeed tlah RREAANRN A Ir ¥xarhiflk, ﬁé%sr@ﬂoghﬂfcgﬁnﬂyﬂ eghilic
pertneant can be selected froma bioactive ‘agent an anti-heal i ng

agent, ahe srderied Bomgehipactiyadeeniya Blidtresn @Yﬁhh@hﬁng@laﬁl an danootic agcti t i ve
sui tabl eaﬁ&)ﬁnypétﬁé/ﬂ (%h@&ltf%&laﬁ! mﬂ Rhiflyve suitable for providing or enhancing a

20 desired transdermal delivery of a permeant. In one aspect, the hydrophilic permeant
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 the permeant delivery

25 reservoir, and including any range of weight pércentages derived from these values.

As used herein, a “bioactive agent” includes any drug, chemical, or biological
material that induces a desired biological 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,

30  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

12



20 desired transdermal delivery of a perneant. In one aspect, the

hydr ophi | i ¢ perneant can account for approximately 20 weight %to

appr oxi mawel2gosd03sasei ght % of the perneant delivery resePewiusoocneicudi ng
addi tional anounts as 25 weight % 30 weight % 35 weight % 40 weight %
45 wei ght % 50 weight A 55 weight % 60 weight % 65 weight % 70 weight
% and 7&tiveithbndaefvitahesdey ﬁﬁﬁ@ésid@%hh‘éﬁélﬁes?@cdlﬁ@iﬁét‘i/&isfano@é)ﬁ'csk ncl udi ng any

range of Wei]ght per cent ages derived fromthese val ues. As used
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mat eri al I: S_ Q. i red b ical or [ ical effect. The
ef f ect c%r}r%ﬂgatéoe‘lgg%%%’ %@%‘ﬂ%?%eagsr’ Sl\gﬁﬁg%t%%lqeg’rangqug%g lﬁgﬁgésg(%%égti c effect, or it
can be sysin€itatne poasRatiolsiramaasantsCdntideodistiast tipakBsotitme@RgROUNdS

normal Iy delivered into the body, .30 including through body surfaces and
me mbroan e¥PTHEIcSANHgS¥abpHcs; TatinyEpticsedHispismnasics; afpsielnergisg” bi oacti ve agent
can be : g i tLve agent can
be a nagslygl%}t 135151}?4 §§9§$g‘§%‘tﬁ%ﬁﬁ“‘g’%%%aq% }ﬁgiag&\?lmﬁf}%%g%rﬁﬁfnﬁ]%g (:ﬂ(} , exenplary

bi oact i veotagemi snd ecaddimdehaime bhckerndietd-blotkers dijgha-ldodlierd, nfidect i ves such as
antibiotics and antiviral agents: analgesics.and anal gesi ngcg&?i nati ons;

anor exi cEHAHAYHRSSHPHITHPEReSRer; dipteHPY fidcantidiyetiogs yaadiaters duplyrrag

anti convgligantsronaH! pAHRERS SAR kerebAldefir AR dns 396t Siim@lhtli ar rheal s;

anti hi stam nes; anfiinflantnatory agents; antirnigraine preparations;

ant i Kausesnatanstrigtors; ceogh syt ¢add prepataiipuas, kichgbing denodgestpmts; Bammdnssui ti cs;

anti psychotics: antipyretics;.antispasnodi.cs; anticholinergics;

synpathdﬂ? §F%gﬁnﬁ3ﬁ¥ﬂ&ﬁggﬁgwﬁvg?ﬁ%kﬂ§cQE&F@F%%Q%&HP%%"ﬁTeparations

i ncl udi NgheiRESIre @RISRl Cleltita Sy nidaokeics; psheiatikhneler s,

al pha- bl ockers, and antiarrhythm cs; antihypertensives; diuretics and

ant i di ur¥&dpiges; apgdeanpidicess including general coronary, peripheral, and
cerebral ; cenpialo iRt Uo et 8RSt Aefiiod O A3PEORRIE CTOTS; _cough and
cold preparations, 1 ncluding decongestants; hornones such as estradiol and
ot helr5 st easidesally deliviy peptidestpodgshadal poteitiy pnothecsiaciomvlsrakyppr essi ves;
nmuscl e rel axants; arasy@Batholytics; chasti nmul ant s; seaatives; and

. PS.
t ranqui | fPapsioprditfisylt ddelyshiratsdamepdlyoyith pestingsoanentiongreib®eean al so be

used to JabiansaeiBld ¥nael ﬂq:)/cfr‘éﬁﬁol%léﬁl‘éf Qz%%ha#@'t}ﬁﬁ@ﬁ%’ 1888 a n%l?{llﬁirns , or other

[ nsder ma with existing

macronol ecul es known to be difficult to deliver tr
convent i weight afeit leastpbest HddAalsms ofndirhae tygeadly, inTthe ssngew€ poouwige ¢l ar

S e B e AR5 S A NGRS e 0%, o o
of ml ypepéiddeds wiftdthepRéRhiisvittionndde, Rethded ivRhesh, btibdagCOHABNCe W th
the present invention include, wthout limtation, antibodies, LHRH,
LHRH analogs (such as goserelin, leuprolide, buserelin, triptorelin, gonadorelin,
napharelin and leuprolide), GHRH, GHRF, insulin, insulinotropin, calcitonin,
octreotide, endorphin, TRH, NT-36 (chemical name: N-[[(s)-4-0x0-2-azetidinyl]-
carbonyl]-L-histidyl-L-prolinamide), liprecin, pituitary hormones (eg, HGH, HMG,
25  HCG, desmopressin acetate, etc), follicle luteoids, .alpha.-ANF, growth factor such as
releasing factor (GFRF), .beta.-MSH, GH, somatostatin, bradykinin, somatotropin,
platelet-derived growth factor, asparaginase, bleomycin sulfate, chymopapain,
cholecystokinin, chorionic gonadotropin, corticotropin (ACTH), erythropoietin,
epoprostenol (platelet aggregation inhibitor), glucagon, hirudin and hirudin analogs
30  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,

13



i lide, buserelin, triptorelin,
such as goserelin, leupro ) : ,
LHRHngZ: iogs ﬁ]apharel in and |euprolide), GHRH, mRFirR:qnilélflﬂlr;@O%mmm cal
gonati twopiew/138@ECi t oni n, octreof i de, endor phi n, |- L-prolinam de)
| nsul'i n|\|_0[ [(g) - 4- 0x0- 2- azeti di nyl] - carbonylR- hi sti dyd- -P ressin acetate,
[ precin, pityitary hormones (eg, HUH VG 25 HCG ueh 85 el easing
elt 2) fol 148 )gdqigp@@g@g'ﬁs,.@ﬂ)g_lmredﬁé‘rig gg?’%{%{ﬂ?ﬂag{ri% fg #la%mel%tﬁr;ﬁpot ropin,
’ . v y S . . ’ : i ,
oo of “EPHPBR Tt s dyasammms a o,
Copap a4 oS AL BB e T 1 (2
ietin, epoprc : . i .,
o 08 o s gt g VS
inter| BU kﬁlﬂﬁ%tormﬁ%%t,i Ssu%s?%%ngg%ﬁg FRbolqs, KNGy &QSEQEP@@@H, M@%ggglggj?gg’si -
st rept oki nase, - rance inhibitors, angi
SesmopcsEmlealti-aafousy0E 1IN0 g Blgg LTI o e

i . . . t 1 m41
nt 23 oni ST R1oR i Sister sibessban, a2 egﬁhﬁha.ts S&mlaglrz ﬁ%ﬁg{)% greg%%ﬁglgg LS,
1 g E]Ig | n ? b . -
f gr:e?as (ra]éu r ot Cr}%bﬁ?ir:] f a%ﬁloe#)gﬁes(& g@gﬂéprt g%ﬁ‘l’tﬁtnisr@ilgoauclethes;ﬂﬁrc&ﬁ&y roid

. ; i sts, prostaglandin
S; cchpaidag.hyr oi d hor none ant agoni s _ ns,
honnone aa[%ﬂ aC ﬁ/ es, l,ymphoki nes, pentigetide, protein C prO.tEIeDIO =
ant ?9@2' |Sn?1| biz’%(%l?sgd 7o "é?gpdg]',mlgpeptfdemnﬁmi%hgﬁ,ana- ety otelns, =
renin , Yo

i o 12,000 dal tonS, 'vacci nes,
nepar i n He tmmg Sa'pﬁ%gﬁmea%?a\%l%ﬁ’?étgéﬁn 3%81?(??%‘,1 i}FfﬁhlaWithoutbfey parficalad - . gamma. ,
vasopressi n cf‘ t agoni st anal ogs,

al pha-1 aKeER ilﬁpﬁﬁ@@owﬂbmam?ﬁcu?@ggsgg:%tgg s &gtlglgég?(&gﬁlé}ydes;
ol yonbohar rirs MLl Bl o R fon el igsion, weon pegtgrdas, of any | ength
po :

n - 4 n d
: IS " 06l ti de" and "ol i gopeptide" are use
and | ncl edkesoqristasiophic hBhﬁOﬁ@%?ﬁfreH%W z#%&% H{ﬁ%&%mh%am ess a particul ar

i i ticular _ e el e
Qie;gi?sm%‘{tﬁglr%t g’g’}’?&g&r @IlaP%SiEgémphmey gpeph hdﬂﬁ(g{eb 91‘5’3’3???*2%%11%%%1%%%&?01 ggng
f5ir i I in, adren ,
obi dor el or ont L e o Bl e e tagastrin, pentasastrin,
e )

urogastroine, secretin, calcitonin, enkephalins, endorphins, angiotensins, renin,
bradykinin, bacitracins, polymixins, colistins, tyrocidin, gramicidines, and synthetic

analogues, modifications and pharmacologically active fragments thereof, monoclonal

20 antibodies and soluble vaccines. It is contemplated that the only limitation to the

peptide or protein drug which may be utilized is one of functionality.

Examples of peptide and protein drugs that contain one or more amino groups

include, without limitation, anti-cancer agents, antibiotics, anti-emetic agents,
antiviral agents, anti-inflammatory and analgesic agents, anesthetic agents, anti-

25 ulceratives, agents for treating hypertension, agents for treating hypercalcemia, agents

for treating hyperlipidemia, etc., each of which has at least one primary,

secondary or
tertiary amine group in the molecule, preferably,

peptides, proteins or enzymes such

as insulin, calcitonin, growth hormone, granulocyte colony-stimulating factor(G-

CSF), erythropoietin (EPO), bone morpho genic protein (BMP), interferon,

30  interleukin, platelet derived growth factor (PDGF), vascular e

ndothelial growth factor
(VEGF), fibroblast growth factor (FGF), nerve growth factor (NGF), urokinase, etc.

can be mentioned. Further examples of protein drugs include

, Without limitatjon,
insulin, alpha-, beta-, and gamma-

interferon, human growth hormone, alpha- and
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15 | uteini sing hornone rel easi ng honnone, growth hornone, growth hornone
rel easing factor, insulin, somatostatin, glucagon, interferon, gastrin,

t et r agastwonpogesdsagast ri n, urogastroi ne, secretin, cal eCTas2e06/023640
enkephal i ns, endor phi ns, angiotensins, renin, bradykinin, bacitracins,
polym x ins, colistins, tyrocidin, gramcidines, and synthetic anal ogues,

nodi fi cametanstram“omhag @ﬁﬁﬁh@@t@@kﬂﬂul@@ﬁb‘é@loﬁlﬁz@ﬂﬂiﬁﬂiﬁ&gﬂ‘&éﬁ@f Ccsppnocl onal
90ant i bodi es_and sol ubl e vacci nes. IS contM%pl ated that the onl y

i mitati GHRNPCYiRanapphage colony skpy) aﬁngi fagtpr ¢ Stoypasahyroid hozeene s one of
functi Ongil’) & human or Salﬁf&ﬁ@a ?L‘alalglf ng@B%E]) Séeon?a?%té?c{rongéogctgx;e%g%sﬁraﬁt contain

one or Im NO groups i nc , antl - cer agents,
ant i bi ot ipestidea(VIP), en@ LHRHgedidg, antiviral agents, anti-i nf | ammat ory and
anal gesi c agelri{ls, anest hetic ggg‘ro anti- 25ul ceratiyves, nts for
treat?ng hyper® &l pRpinerageset.d agtiveagrR "I%?Bél%%?’étéﬁﬁﬂ&nt {Very f or

treat i ng L¥RRK dsih(8RIstoly &l ShydfAS! %&PCORWTE'G%F'I% Cuﬁu@& h@ A8 Lis Q¥ flh! MBIy,

secondary or tertiary anine group | préferably, peptides,
pr ot ei ns "bydrepltzlierealt"sud sinaidaritersaslineipde; a&h&mﬁblmmtau@r, emtidnit formorfe,

granul oc te col ony-sti mul ct.or thropoi etin (EPO, bone
mot phogeRi RRYoIES ﬁﬁ% arrﬂ’g%er ?lcﬁ%g%ﬁsﬁ‘%@é E 259\t el et deri ved
growt h faﬁ:&@crm&rﬁuﬁﬁiemahﬁﬁ@ tdr@fheeeﬂ%m@m ﬁierm%mmtefo%%m ahi¥ESHs fibrobl ast
growt h factor nerve rovvt factor (NEW, urokinase, etc. can be

ment i®nedhereniy %%ﬁgdé&%miﬁh@@ b#Sl®d@8%|and@ﬂ%¢g§1dltml salte of seiidindones! i mi t at i on,
I nsulin, g?&s?l}g@\rf% % g qes’of%ﬂgh Wﬁd@ts%d{u%{ 81010%I dgm?f;ro%oqor mone, al pha-

and bet rmng actor ranu ocy e Cco i mul at | ng
fact or (@bcﬁﬁﬁ)acy@bﬂlmdodmyﬁ anpﬁari@pshagm W@ﬂfﬁlﬂy ketdroldt abmBafnagd or (G MCSF) ,

par at hyr oi d man or npn cal citonin, gl ucago

somat ost AURT 895‘%}%’&‘ %;@qlﬁ@ﬁé?}iaﬁ%e I‘E@pi@@@"@%ﬁ)c télﬁlé}olquzﬁ}qg%ﬁhl 0gs. 5In
still an N the

S 1 R StoRneE bk, ACPIBHNEBIRT! nEARoRELRITRRbAMh HoUD the
end, 1as phedyldpdriet HCI"ﬂQWDbI}lﬂ'IHCi cchkm;bhemrammesnmledxta,rpheﬁylpmpamﬂhmde, wi t hout
limtati n .i,oni nt of ve age dru maceut i cal
agent , gﬁﬂ gg 1 }ﬁ%g eé%‘a?ﬂt’)rj? “g}%]h{) ‘i’i’?‘ {]Oﬁs Tf?g‘?’ ﬁ other cation
salts thexest, ep?ﬁ}éphﬁh@bf@z{m@fehﬁétot%ﬂh%ln%{et §trc1;9h5'§t§l?é?é fen%&iﬂ chggi tion salts

of basic drugs, and base addition salts of acid dr ugs.
apomorphine sulfate, propranolol HCI, pindolol HCI, hdocalne HCI, tetracycline HCI,

oxytetracycline HCI, tetracaine HCI, dibucaine HC], terbutaline sulfate, scopolarnine
20  HBr, brompheniramine maleate and hydromorphone HCL
In addition to one or more bioactive agents, the permeant can also comprise a
bio-compatible filler. The permeant or filler can also comprise any one or more of an
excipient, hygroscopic agent, osmotic agent, permeation enhancer, anti-healing agent,
anti-clotting agent, anti-inflammatory, anti-microbial agents, reepitheliating inhibitory
25 agent, nitrous oxide production inhibitory agent, melanogenesis inhibitory agents,
dosing agent, emollient, humectant, and the like. To this end, the permeant or bio-
compatible filler can also exhibit the functionality of two or more bio-compatible
fillers described above. For example, and without limitation, an excipient can also
function as an anti-inflammatory agent and/or even a hygroscopic agent. In another
30  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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II'lustrative exanples of such salts include sodi um dicl of enac, sodi um
cronol yn, sodium acyclovir, sodiumanpicillin, sodiumwarfarin, ketorolac

t r onet harwoepocassdser i de MCl, ephedrine HCL, | oxapi ne Pl @cy/usheosiobsexene HCL,
trifluoperizine 1-1Cl, naltrexone HCl, natoxone M, nal buphi ne HC1,

buspi rone HC1l, bupriprion HCL, 15 phenyl ephrine HC1, tol azoline HC ,

chl or pherth¢ perieantnidllieatyaesqpinen eh ihatied iy egdd weightqrirctntgediCl,

dext ronetérﬁ?or%gn HE toprol ol succinate, netoprolol tartrate,

epi nephr 458 VH} fapipgiesa ”r?ét otofin fiunarate, atropine sulfate, fentanyl

citrate, aponm, f _ | i docai ne HC1,
tetracycline I—‘%l)&geg?(lglt%g% ragaﬁkté I}QEI‘E}P%'_%%HE C'?dlleltulrfgza?f:lczif{) &de%%ﬁblé\%ucal ne M,

t er but al icvegwWant§,ant;inflanmateyagemtd 28mts thaoinhibitrvetlalai mégratbreate and

hydr o rpho ion.to one qr. nmore bioactive agents, the
pnuednt EaclzdE mgiline it eihsiacene ShitHEs SnRnaS R eane or 1111 er
can al so aippik, I6r é’f&)&lﬁ?@%ﬁ&nﬂ%{v%g)i mB[kcEXE Bl BD romBOMISS 2R 060 agent

osnmotic agent, permeation enhancer, anti-heating agent, anti-clotting
agent, a tohmpblaﬂmmlxﬁulfaw vitrr asicbloiteate sudfeE T Ay @wﬂe@mm mvum&m nhi bitory

25 agent,_nitrous nhi bi melano 5|s
i nhi bi torr%&gﬁué?ﬁ%elg%t&g?rﬂgbggg dé)dbn%ﬁlqofl%n‘% 1{%{?@%&%%@‘ g . To
t hi s end,coldpeisponeaniplhydicecaipas idahen Bhéslpﬁéteclﬁ%rﬁétﬁ&oﬁ% bodabhy t he
functionality of two or more bio-conpatible fillers described above. For

exanpPe, PhagPhate: Rediriameialeny S@ﬁmnaﬁh@i?b@%l%mab]@é‘ﬁegﬁ gt kit edlais an
anti-infl r e V. I n anot her 30
aspect, %fog %%E%gl?ﬁ%ﬁag&ée% }r{3 %gﬁn 12(%%@?}?& 9?%%%%%“0(1)?? mately 20 wei ght %
to appr OXI nat els/used hewimglah o¥mofic tdeat peninelade agdebiovanyativdsmitenal,, i ncl udi ng
addi tional anmoupts as 25.wejight % 30 weight. % 35 weight % 40 weight %

45 wei ghtCOBPOEhRE FORPOHOLEL cigle, BOORioghtn 9§l %ﬁsﬁﬁgr%fefm wei ght
% and 73hweitait 20609610 tpEiUﬁlsP@Hﬁﬁ&Wes fRtdoY eFyr & 'Ié’ﬁidrwm?dh@' 11hﬁﬁhHH' ng any
range of wei ght percentages derived fromthese val ues. used herein,

an andi - heah¢ ayeeigha psm@tmc ageot erdesontpoise ebmiqgmllyanwnpaahlgwhh nu@x as

anti-infla 8 ent s ent s that bit cell ul ration, re-

Sepi ¢ hel SOTRTEA AT T Ao RRend Bt St SEgat Encgficdiena

ant i coaguuemnissgl9cife BVRE b Sefficiddly BichridheentREPRLd Fenaitd, i s@ufidd, acul ar wei ght
from 3000 to 12,000 daltons, pentosan pol ysulfate, citric_aci d, citrate

salts, EDFPRICIOSOlSPossHs. Kay PYgaRic. i Paceipast, mpsgmtharg@m, pogdutias, 10, 000
dal tons. i E@e%t@ %Eﬁlotpéiegé{?@b%g%{a SQ&&M%@BO %ﬁg‘;?e{shaﬁgo Tnf ot ﬁa”p' €

hydrocortl S6ne so Ium pho asone so osphate, and

tri a®di nakgaee aa@dnotic pHas phlag@aeraﬁuaﬂ edhgticagesne drosttr ﬂhﬂﬂﬂhﬂiﬂtﬁ 3oed | ul ar
m gration.can conprise, for exanple, lamnin and/or its related peptides.
As used B‘i‘sﬁalsan osmotic agent can include any bioconpatible material,

conpound, or cRyRRSMH R8hddid@be ﬁﬁ’&brgﬁélﬁiﬁtt Branlafesalivd | h Bet, 8 b?@ Q&;\}e

pressure greater than about 2000 kil opascals, or m xture$ thereof For
exanpl e agentwian hisaprdvidd fth&tfmmmonalﬁy of mneomﬂpenQreﬂmecmpmhl@ﬁngnt can

conpri se al g i cal e.sall such as.sodiumchloride or a

neut r al ?‘Fﬁ%’ﬁﬂ& e tfloégxﬂf‘ ng’rouéhli’\}\tda??lbralsbd?fa‘&twc@oargﬁﬁiﬁ‘?& agst‘fch as

gl ycige Q@Mibﬁgln@nﬁuéélmgleﬁa&tls ¥is Eutg&ﬂs:%%nlﬁ pdrtioflat & SRBHEIShe bib-Sol uti on,
a desired osnotic pressure. For exanple, in one aspect, an osnotic agent,

in sol ut i2ve aeeAt yarasharate, HnSchinnt T SURCBY SIAE QFMOHE PreSEHa BTeates than2 000 _
il Opasc%gﬁrox rﬁ'at %068 ﬁ{%é&s@%@%\g&x th%}t 23 atb',le ot%gﬁl%gtmg%ﬂe Eeal%r ate an osmtic

pressure han"a opas
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
30  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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To this end, it should be understood that in an alternative aspect, the

bi o-active agent can al so provide the functionality of any one or nore

bi 0- cor npai2béee1386sBI er s descri bed above. For exanpl e, amdTWiS2HVEW0LR3640
limtation, a bio-active agent can al so 25exhibit an anti healing effects as
set forth above. In particular, in one aspect, the bio- active agent can

gener at e jnvienti@0is widn@itold The YEdiEns bﬁﬂhy%@sc@?iﬂﬂliéi it @RS Ha§ aBoRhRS 2 han
approxi mately 2000 ki |l opascals such that it is capable of inhibiting the

heal i ng pp 8idi@siantgp fhidexidingtonm thykegted shin helniradp\bringtbe§hidiint thki n of a

subj ect . 3 | I L&l to include a

bi o- corrpzrat I Pg%ggﬂ?n%@{é%ﬁmﬁg%%ﬁ% a%reﬁtgg%ggﬁg :V;&%ﬁﬁggt?%rgatgﬁnogp finity for
subcut anéddfisiohl chinthedubmtthaskinbetiace sekemthd sdriver pes tedally ofthecan enhance
the drawi ng of subcutaneous, fluid fromthe sulrog ect_into tKe delivery

r eservoi Fe.sg‘WBF SHeE bigerdiviiegay¢an Py Asaeated osuch fillshmatsisehorlds ui t abl e

ygr 0SCOBL Giageln sNBmiiAlzb Ay S AGEA ) Bdal ARl et T On TS

mannitol. The addition o roscopi c eria y al'so serves as
an at t r avtt@te subjeét aricd selvbidizeg afid/ansuspended.eat ed skin, helping to bring the

fluid into the reservoi nd in nt.act with the pioactive_agent, while
al so worki ng to”ErEBT tﬁB?é’Ca’iﬂP?@@F hﬂ%‘i’?ﬁ‘rﬁ’ﬁ@l’gs? g@ﬁ?@%é’rWﬂW%@W‘%pe si de
of the re=gy ¥pi 5om&h9tiélh@1e&@ﬂywen§ﬂ&q§frﬁé@5é/9tl1éasv\/9§6§io%mebdie-aﬁ' ve agent
can be accessed. Such filler materials should be selected so as to mnimnze
any 1hhi prepasiblofillerhalypsranand/areregydene Pedoh gamiBinctien exbrienranarbef subj ect once
sol ubi I'i / . . In_.one aspect,.the bioconpatible filler
can conph e R B R RSREATEN: emotion bR B SREE ot S 3RS Eher cof  When
i ncor por afledcasamorlaptstritant) Siill frhef itsheuiiNbe nddersiosdaiat Hlyerfd ddder

gl ycerin and org]g,ropyl ene glycol can function as one or nore of a

humect anProPK\FBE 8lyeelsian alsgsiiectiva/or npeinnncrpasing the relesse rafpef abiosetiveal , skin
per meat i ep ; Il Il ' - e houl d be
Cinder ot 00"t Rar GiESeryBF i AdCcoiod oA andrlotcasth bldMEys dep U0 Or ase i1
i ncr Basi niglizahien.r Blheasised, glyeeoh aad/bi mapyleneglyganire fypanila pras@rivainr matri x as

oo 5 B S A3 S SO ot ket o nen vsed,
range of of 6faRR SerBREA deliRay BsBviie, @Nelﬂ@iég%oﬁrﬁs BPOs i FRLL! Vo @e%thwg gfit 0% of
ng o L.

t he penneant delivery resérvoir, includi amounts of 0.5 wei g

wei ght %0, 1.55veightght 2. 0gwepsty %l fiveighs %@ 3% weiglf e, 34 Wight $eidghvelkht 3. 5

wei ght %, 4. i.ght % 4.5 wejaght, % d any range,deriyed fromthe

af or ement ¥ g'r?gﬁ%i?g" atmfpaél|y cr%l?ﬁeageglg od f%ﬁlatgﬁ a%’ﬁ%?ﬂﬁlroggﬁﬁ’glcgllh?p‘?rﬁ"éﬁﬁgeﬁcorrpati bl e
fillZr can belnsebget et it Bib@mpaliblemtiicdbarl besdlddudddsuh 1@ e 6f 1 S kept
acidic. This can inpart an inherent antimcrobial activity against a

vari ety ©f TGl sentacinisdept asidicy dhigan yinparo et inberent antingigroblrd eetévitya, yeast
and nol d,g.l 3 addt 4 ; - JQE at | d.er abj: e . so .be added
to the p%%ayrrer g%ﬁdr,ngfrgrl%ﬁr t91|5 181%9?%11?&31&%, ﬁa’elﬁlogn Hgilt%e ﬁé&%l?\?&%%clt:’r opi al

act i vi t ymofd. tthedditibmone or more antimicrobial agents can also be added to the polymer

film formulation to further enhance the antimicrobial activity of the film.

25 It will be appreciated upon practicing the present invention that utilizing an
anhydrous reservoir design comprising undissolved permeant can improve the shelf
stability of the product, reducing the need for refrigeration in many cases. For
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

30  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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751t will be appreciated upon practicing the present invention that
utilizing an anhydrous reservoir design conprising undi ssol ved perneant can
i mprove twWe 28éwel3Besst abil ity of the product, reducing thecmasdoosore3c4o
refrigeration in many cases. For exanple, in the case of a protein,

pepti de, or vaccine antigen, the ability to store the product w thout

ref ri ger at fomulaiorthaf@dyes hbegitaif Watdrald tAe abifiey ©gReVillOphy sl 4fhALI ON

30t hr oughout the distribution network. In the case of vaccine patches, this
i s an at t/PIOB{AUS §iihels inBurequird evncanizatianmeedesitonaintanes sighe pmmaghout t he
world w tsggl%n_t he requirenent of a reliable cold chain. The use of an
anhydrous fornulation can provide still other benefits, including the

i nherent ant i risstaibd abovacthe it Ieyistphe $@diophilieerif¥ant is typically disposed or

2006/ 382%'1?PCT/ ?8%086/,&1123 41) a.formul ation that does not contain water,
and t gvisg 1eageq matpnyde gRy-dicdeeradablamatiy. Tedus vrsl, ian exemmaye i s no
required i J i m | ution. As
stat ed aSgl\sl)éeagQﬁgﬁﬁwgﬁt@ag%eéoﬁ%%ﬁﬁdlméﬁggér@n%gﬁtﬂ%ﬁ2? }%%g %itb(?g??ly di sposed
or 5ot herswifats dndaldEdesvd plhiatity discomdwitbhihexbtirg vasedih et lemdt nipsrtichofthd s end, in
an exenplary. aspect. the delivery reservoir is constructed and arranged
such thatp?‘}f%{htﬁ&igaf‘dtd%t?W§8F¥%%&ﬂa YAy the matdx Betima pyfaseof conduit s

therein, Adefd@igdtoahislagaet, tie RRfidsbRRd AldlopRilR pefaldnt Yartfe fORdMi ts are in
conmuni cati on V\%ntt h thgﬁﬁat ri x bottom gs,ur acle.p Accor d% nge t%{bt IS aspect, the

undi 490l Wseinyicay iinoritopefithe alvrali s nf penddits pHthednattx.heXseiunh,abe | east a

portion | ur-al it f .conduits of .t mat.ri x. As such, th

exenpl i fi%ge(gh@gﬁ%vdeéglsyy erésee?‘\//%l? r Q&?#’Héﬁ%@&%ﬁ&d&yq FoGuanHS S ubcut aneous
fluid proviviés Hyythe fieid loss of thesan ef disfigveli ssperddh B0l MRO6n stPeENd at

| east a portion of the @fnr meant di sposed within the matrix thereby enabling

di f f usi oRCEReaR} dipRgsed ithin the abdy thesby enabling diffugiee peiransagepéthef t he skin.
15Var i 0“%61'%%%&1&%%9%&?%@&%&&&&9 effect the dispersion and novenent of
t 0

t he undi ssol ved pernea mthe réservoir into the skin tissues. In
geneldl , but Natioexwkelsinisalsyyf tangen@ardfedi thp dpersivntani mdvemen®dfr | X becones

avai l abl ¢ to .the organi sm upon rel ease. by |eaving the mcro-particul ate
form and%)c%dbsé? I"?/[{ g?}‘ff}*?én‘i %‘ﬁﬁt BTV IR IR the jkpeishen [ngengral, g’tﬁrﬂ%undi ng

tissue. OaASsidlySbelan d@sﬁo@&&%ﬁ&mmﬁqxfﬁee&hepam@m@ 9 Bfe%x' s e

transport nmechanismfor the mcro-particulate penteant via t treated

out er | ayeesreinase bnicavioe thewminueripatticelatd fabhent ayecalygiteietosdolmioarnd i nto t he
subj ect . 1€ Pr.ocess ntinues over tinme, the voi.ds forned by the

pei meant ° g%gg?nelgl\}fe}sSlfrﬁoeu%glé@é]rs%ei' Onge i W@\E}@él ‘?rr‘?fl?efl%n’s‘{lﬁ{ﬂm?%? channel s
pene2o at prgiderthotrhdipoR @ebehetisth Ber the SaEMQrtiIRE BBYndahOVk Bidtgeaagdi ti onal
access to nore perneant than was initially 25present at the surface of the

r eser voi PUCIREEE and ity or Byoughdbe wigbledayereeithe skin apd into the subject. As

the process continues over time, the voids formed by the permeant that leaves the
reservoir and moves into the skin form channels penetrating into the body of the
reservolr thereby providing additional access to more permeant than was initially
25  present at the surface of the reservoir. Accordingly, by placing the reservoir in
communication with at least one formed pathway through a skin layer of a subject,
subcutaneous fluid can provide an effective amount or level of hydration to the
reservoir to dissolve or suspend the permeant. As such, a relatively high
concentration of permeant in solution or suspension can be provided that is also in
30  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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conununi cation with at | east one forned pathway through a skin |ayer of a
subj ect, subcutaneous fluid can provide an effective anmount or |evel of
hydr at i orwoaoadnsseseser voi r to di ssol ve or suspend the pecwamsns/46uch, a
rel atively high concentration of perneant in solution or suspension can be
provided that is also in 30communication to the viable tissue |layers of the

skin. methddls knotvnfon Gasdelghdl peinyeah B8 iv¥s), rCasentictal traf et pRhRR BNt
i nvention, ]r};[ will be appreciated that it is possible to achieve a
|

rel ati vel'§reh Hize avaae theh aparoransiely d0r40% af therbioraetivecgentarreseat wishini zed by

convent i qﬁ%all ins gg@@r i i ‘ . hods know f or

t ransder na eg%r?ﬁlg'aﬁt% e ri’ gg#léxg%’ﬁgg% a:f g%}ﬂu%ﬁlggs%gé?Hr%gqehgg%&g%ef‘éOI?ar ely

ut i Ihi ze Hmﬁﬂm frbsEnt mpprtos gamf ialoye 36ed) Prafidd ﬁperhie@ntf\ﬁﬂiz&t@%irﬁﬁlﬁﬁé rdppesent )
withipt res ir. However in .conventional residual analysis, the
del i vgr y 0&@8} W?‘éa@m’flﬁye&‘ %@(ﬁtmgws’é‘ﬁtsﬂ%l’%f&ﬁ?mi Wiligadongdatleastpr ovi de a
permeant 1944 bo%absanspd, 1453 4 0B o] 15857 188 80,2 F%,0%! y 100%

i ncl udi ng such per neant u%bﬁ i%,g@o/ﬁgfo(ﬁ, 52?”,3626/‘8;?9/12%,2%‘%}?5@%% 30% 35%
40% 45%358099% 58949560 860d BEMIINECHuy raifgof pefhcadbotiliAfbnadaivedPoand i ncl udi ng
any rang eof %enneant utilizations derived fromthese values. Additionally,
it will 5oV Besappreci at ed upon practicing the present invention 10that a

del i very resendditiondgdf #ilDglsé Be kjifRedstes BPdn pravdthé BR prsschBReRnOf
mai ntaining a relatively constant, relatively high chem cal potenti al

drivilfg fhat adelivery sweivietaceerditicds dhonrpegnbinvensyyes dapeylanfinsiswiniegla per meant
di sposed . t.hi AVieIRE ] t hus. enabl i suspended..or di ssol ved
per moant " i abhed Aot BBV bbbt bRt BRI E TSROt o r omai - a
or near sselvaigicosuspendihg uhdissobxddgreaachn dispbicdtvwiaiih o rkeResit adix By using a
non- bi Odﬁg{ ada@l e matri x. as_the perneant carrier, one can effectively

NAARE sepaplmgsueRedet o dpsoiveripermennt inprompmusRtinnayh theet laapieonsr ea of
the treatgeegh it ki ' : i Jatrix,

coepi ng. (s or ey (8 ehih & Shep GhipetilevBl (st BRI RUALER

convéht i perddsmityhsiy amuh-tiedégredablcaqeativixensahe pdratchnmedapridrasmgaanquant i ty of

pernmeant o0 .creat.e,the saturation poi.nt nditiopn in 20 grder to yield the
sanme dri 3ff Célvfag'r i'lgl %@rspﬁﬁeb%ﬁ‘?ﬂ’eaaﬂﬁmhw %ﬁfl%@]“e‘i H@ﬂg’ﬂsrp“ieﬁg]’? F¢2 4JBS when
only thetupgsngantkit, Svild #5@ek, i fBaiveRthtsH ﬂﬁ@'ix,SEééIpﬂlC%f e Rufer vl T

rquid o

W thout any initial fluid. Wth a traditi onal pure gel | ed aqueous
f or nul at velmejaf fuikios minimom. | coeirast sanvdntipndfmdshaband deviagemtuired cover

(e L oo o0 BB S U R AR Giah G 12 e
bi oa2t i verdagenficldshs@sedtivihdforefos tld frhedis eser hekkin (M iasds any
when only the permeant is present in the undissolved solid form reservoir, without
any initial fluid. With a traditional pure liquid or gelled aqueous formulation, it takes
a much larger quantity of bioactive agent to cover the treated skin site and yield the
same saturation level driving force for the bioactive agent to enter the skin than it
25  does when only the bioactive agent is present in the solid form reservoir, without any
water other than that presented by the body via the micropores. The functionality of
the entire system is in one aspect enabled by the aqueous channels in the skin
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
30  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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wat er other than that presented by the body via the m cropores. The
functionality of the entire systemis in one aspect enabl ed by the aqueous
channel s wo 20éw138ds8n provi ded by altering the outernost Pcayse@sobssihe skin
such that they becone peitheable during the wear period to a degree
sufficient to all ow subcutaneous fluid to exit the 30subject, dissolve or

suspend kh&ibhaaed itveast e indi@0tiell hgarophile Wekheind ispeded eckrOin. $Yspended
bi oactive agent to migrate into the body via these sane agueous channel s.

The del i g¥apledsanesemplibed aspectivhereinthe delizenyiresereaincdrepirgnapalymared by any

. ant - 9 ! Cond of
oot TAEPL e PR By RN ey BicP GRS BB sBAR ¥ nean
di sposedfillageai be dfyanixed asgetieer ubifg ahegise Kpddingodixes PEGhe phgfeahtn t he

delivery reservoir conprjses a polymer matrix, the polyner and perneant,
i ncl udi n§OERAYSes R watiNAL campAnerdh dleorlughty ofmermeant camporants ¢a, Hr y- ni xed

toget her déb?xieﬁgoeﬁ%r%ﬂeﬁqo Ié{?ﬁgg% Pgmgkxfhg)g}s B%Ifmetaﬁtec .sﬁi%ﬁéon%?? Lises a

plurality of components, ura per neart  conponents can, if
desi r ed, myeing oéthepedneant entthe palymerio gemdumateeiah éueh peangas ptd-on prior to

the m xi f t. enneant with t olynmeric matrix material. Such
pei neant Q%P&-nﬁl lgﬁﬁﬁ??a’ c q’edEI? 'OF‘BE(,E%%‘gﬁaﬁg’?%épﬁwmtmg%rm@%ﬁﬁI e, on a

conventi gigdr. roti sserie mxer. 10The tenperature setting of the m xing
system shoul d be hi gh enough to allow the particular polyneric material to
sof tEh such t hhe tempecatwretsetting odthednixing sysotn souki ighhigls etanghridaliewnel ti ng of

the partj.cul enneant. conpoenents, Such .conditions are.of cour.se dependent
on the p]fh% gr% {Clueasr pgfm%%c %%E?ﬁﬂgﬁ F%ﬁ%%‘FW@??&a?xh? EP‘??%ﬁétbé‘F e S%*Hélt he
panneant ad 1 ihéucdinsBSE6H thb phichlar HereRamt ddgipone@neSHth nlaltlonk Breddre art will
be able to 15readi II% obt ai n such operating paraneters w thout requiting

A

undue exPRFFRSPERITOAN thrsopeatien ofi thyprtar aiprdwaedc marbumetepandiba
pr 0ces s efer b tb Bl llA (ABRAIR L ARSI bnd BEIAPI HERK JIRSRTHR! fo
conprising, tor exanple, tTilmsheets t "or ‘otherwse conflgured)lnto any
desi t%ed =héiheolstamisuals operafimgpdrametes wittptut ejuiringacidas gupedimensagionr €, or any
ot her deﬁﬁred sha 20The penneant delivery reseryoir can al so be

€. [ (O,
manuf act %‘E‘fs‘iﬂﬁn%%at%? cddnifiiTe kHeBEn Prasessadintg mdiyidraldlosags Iprms he range
of from apE QiivER) Bls¥rBirCbupinkO | i pel-udi ng such
t hi cknesses as Q.%S,S O.If, Bl.rPS, %’. {)O@gg&%ﬂb@hgé%i%%pmﬁh%%%nd 25.0 or even
any r angeondigurediinloraey slesirafleshapesiich re mcirbese ellptinalsrectaogulex agudre, ort he
reservoiy tIH'aCk essd%lan be in the range of fromO0.0lmmto 10.0 mm or
25even 07 T T V%Rt To this end, it will be appreciated upon

pracid ci ng t hehPpaaRpit delivatbRivdinah ddedtstvmduldickiessican, for
exanpl e, depend on the particular reservoir conponents and/or the desired
del i ver ythiskpestetsludineghicknessesdn theesags of from approximately 0.01 mm to

approximately 30 mm, including such thicknesses as 0.05, 0.1, 0.5, 1.0, 5.0, 10.0,
15.0, 20.0, and 25.0 or even any range of thicknesses derived from these values. For
example, the reservoir thickness can be in the range of from 0.01mm to 10.0 mm, or

25 even 0.5 mmto 1.0 mm. To this end, it will be appreciated upon practicing the
present invention that the desired thickness can, for example, depend on the particular
reservoir components and/or the desired delivery parameters for a given reservoir.
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

30  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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For exanple, in one aspect it may be desired to provide a thicker delivery
reservoir filmin order to provide a |onger adm nistration peri od.

Accor di ngWg,20euckes80cust om zati on and optim zati on of tireTaBRG0cOICA0
delivery reservoir dinmensions will be readily obtained by one of skill in
the art through no nore than nere routine experinentation. Thi s
processi ng Mayhieprétesiia$ Be deddnpBhéd B SSEiphdsiag AUmBhtit o f ee HdAg _
heat - kneaded admi x into a Substantially tinifonn thickneSs and then using a

convent i krraflediadmig intoj amybstentirdly walofms ihickness Mmdhpn ssinpe cottventienael i very

reservoi k.. I Lvel he: ph [ . m. X n chieved by
extrusio legﬁhlﬁj%éﬁ' %e%(i/tg)cfg %E'exﬁﬁ%%%gﬁfw g‘ivé&%ﬁ%gﬁonf' ()A’(fi ﬁesmazﬁlre rSlbg‘lg’n of

subst ant prakesginisfod s Atintlk k2 Be adHiéveld g truéion of ibihekted Bémbethtotghy reser voir
can be cut either by chopping the ribbon into desired | engths footling, for

exanpl e, dieathidhinan ribbengesibsiantial usiforn aviddand fgcinses, dionaWhighslige f orm out
of the f{a«ﬁg@{% rebdlvdiP Eaf B &t At Hy o iﬁ%&iﬂ;‘&%ﬂﬂm@&ﬁl&ﬂeg&@ he extruded

ri bbon, ocessi ng nmachi nery -can e configure 0 recycle the
excess ' famgey, fofexdfipleeractanpolar deshpe firtney ortdiecdting thetfinahdoqape fedur e, back

into the input feed of the m xing/extrudin chine, thus achieving a
near - zer % g?rﬁ?%@éei‘éﬂfecﬁas?ﬁ ?SH@‘iW@CP‘EWg%&%ﬁ%ﬂ%ﬁF§X%‘i@dﬂﬂ? ng the final

dosage f&%?y}&;esﬁﬁk?m%&ﬁﬁér Qb further be c(%ﬁg?ﬁé@t&)ir&ﬁlcléth@e}@cre!é)‘eﬂ%éé’%@_ pol ymeric
powder coufd be mi xed wih the penneant until a substantially uniform and

honmolfenoths ridben teifiafter the e cutting percademt batBamd throinpwieieed ef thehi eved. The
resultin .m'xtu[re.can thent€e hBt or col d grrjss formeglr or. mel t extruded
into t he T HEFGELHE ahyar G Ay tieaTig A RSEF LR AY process Tor pRxingithg 1, ot her
aspect , - eorgsonésihh fernis@theaiial 6aaké REMIABERSer¢ain. be used wherein the
matrix material is dissolved into an organic solvent such as, for exanple,

net hyl ene chl 8Hpativelpe ayernyled nelymses pewAer could heaixepavitdled to t he

di ssol ve - [ i % oAt er | - ' i on can
then pocp i r st EEhRERA, KBk b o At b RRbEB I s HaRRIR 01 The
sol vEnt , arslysityraer it hehiewidh Thersultink atikaes canathert behotloe ceMgpessdbegedyr

ot herw se renoved to provjde the perneant delivery reservoir. As one
of ski | I GtRelf perugde igipthe é‘ﬁagtd@?ﬁegtdé’l,{w?lﬁéesreé‘foélﬁ\% -amount s of bio-active

agent (s), fi 'E%ill%%ﬂfléf‘tﬁéryeééhc&%nﬁ&‘iﬁl%l@%%? I r6cdiBbad B herial can all

be adjusted to contro e desired transdernma ux rate of the perneant
i nto a swhgreiptthe Fatrexatephkis disvelvpé rite ambrgeaic sobrplrdusk ag H1 ¢dagplegonponent

SER K RIS HENEN R T L
bi oagt i Vigoleend matdx @aRekI Ml tHe rdslitinp 8AdpEANbn SRCRBPPSIbA Ao kdseRbfr can be
present in an anmpunt and conposition, rélative to a
forms having the desired size and shape. The solvent, such as the methylene chloride,
can then be evaporated or otherwise removed to provide the permeant delivery
reservoir.
As one of skill in the art will appreciate, the relative amounts of bio-active
25  agent(s), filler component(s) and non-biodegradable matrix material can all be
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
30  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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predet erm ned anount of the solid matrix, which can provide a predeterm ned
rate of transdennal perrneant diffusion. WD 2006/ 138658PCT/ US2006/023641)

I n one aswecbys/wh&sconcentrati on of undi ssol ved per neantcCaivspasoeBows t hi n

t he anhydrous reservoir is designed to provide the desired statistical
probability that upon exposure to a water source, such as the subcutaneous

flui d obtai nednfanemyides tid @hoROraion o uhiigsodddperhbimt WRb&Jed Wity giessol ve or
suspend E?Sﬁy ndi ssol ved pernmeant 5such that aqueous channels develop into

and thro TRUS FeseidPYy &f Yesigned &t eo¥idedhy dessredpiatistical prabsslity thefaipoaser voi r
unti |1t Ned 8L EPEARPUHrod budtEANGERIIRRURH iy Bfafieh kYAl &9 O the subject

through the mcropores has been disso or ‘suspen and di ffused t hrough
t hese chanivedporestihtiesiin, tieewatecwil pdisedvandsuspend thdendissbived pesndgki n. By

choosi.ng t appropriate ratios, a reservoir can be constructed which

i nsur &s e ff’fggﬁ}i?gt‘saﬁ%?lﬁ SYRIP Bt KEhpehdhaTessTroibEogtesBioioi r wi || be
accessi b|anﬂi'ng_t%ﬁ%u@ﬂié@@éé?v&?ﬁﬁﬂ%éreéﬁﬁéﬂagn&ﬁtBbﬁerﬁgaﬂterﬁ:tedécf Qe as It
moves progressively further into the reservoir. urt’her, opti onal
exci pi entdgligered iq thesebjeetirihiough tielmidswpores Hab beenatissolrailfor suspendddraald t he

rel ease r f. the bioactiv ent, nodify the solubility of the bioactive
15agent icﬁfﬁﬁg ﬂ%rl?}lgh ?ﬁe%es @E{leelf’ oReh ﬂ}?rmléﬁ%é’ﬁ?éma&t@&eeﬂl%{ﬂ%%?‘]SPogi cal

phenomenaBweidoking tieapptdpeitdtibd, STBRI I colldttuchRA whitHidsGfs gy DOOSti ng
an i ne response, inhi bltlagg an inflammatory response, edena or erythens,

mai ntii nisHestantiaHE alliof e nermean gethenesenvoit wilkbeaccesstle vie théskequebast hi s end,
by constr, i i ryeair t ovi de rel ea rate which is
mor e 1 e eRpiokfiy SPt KBkt RN Pl ol e Rl B RN 50 absor b t he

bi oacti veessgemt, the system can be nade to be extrenely repeatabl e
regardless of jnter or intra subject variability that typically affect the
bi oacti ve agerflll‘rth%rk P?/téqrvp?’%‘r‘ﬂ@?ms or %}lerﬁtca%h%mc@déqi dpthgsesgheditet ood t hat t he

devi ce 0loo} 6 1B RIEE radWRAL bRAck MRk, Wldalf Atk {RuARRATYS. GRARLESI g a

single delivery reservoir but furth es aspects nprising a
pl ur ai t peett iejdicisltbr issvess mhitui orsenhFwe sebeatep physials gidelyitehededawihigur e 3, in
ol 1 ver y W TGS o SHLH e bAeB & SHGEHCIHEPORS PPPUSE: at cd,
del | ver Y af esRiniahibryes oAb, CABME b Bryitiedia, BB ReAPeEipHlddT at 1 on,.
three pelineant delivery reservoirs, 20( a), 20( g) nd 20(c) positioned in a
st acked Htrtsgedahihe ldeATodhiseniliist sonstudmgitheddvenr wiergoit o progider esent
i nventi og GRILGAIRIiGSis more limited than the slowest rate that the skin tissues can
20 absorb the bioactive agent, the system can be made to be extremely repeatable
regardless of inter or intra subject variability that typically affect the bioactive agent
delivery rate.
It should also be understood that the device of the present invention is not
limited to aspects comprising a single delivery reservoir but further embodies aspects
25  comprising a plurality of delivery reservoirs. For example, as depicted in Figure 3, in
one aspect the device of the instant invention can comprise 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.
30 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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plurality of reservoirs positioned in an adjacent or side-by-side
relationship. In still another aspect, a device according to the present

i nvent i orvoanoaisegsi se a conbi nation of a plurality of ercaaseaenewses voirs
and a plurality of adjacent delivery reservoirs. By providing a

mul tilayered plurality of delivery reservoir, wherein as each |ayer is
sequent i adskivodE.CBYpeshidivg hheuiiRyMeAbIEIRYof dbidRrPIRasbR! Whaer Jsel ease rate
can be varied over a predeterm ned pernmeant adm nistratlon period, thus
enabl i ngc#hdayt issgapentiaflyapesssadibyt the selvemfranhdhe predeteimigedrelgnsotdtt e of t he
penneant ] : | - i £ lural ity of

ol 1 vor y PRt s ARLEE beeg Ol GBSy Al ARG AESE o, P bbbt o

conpr i seoflskifl & thietartctd nalvs ilenesul GePE Grefile Y tieSpermbaraioiReubRSPEESr, at | east
two reservoirs can be provided, each having a different perneant

conposi t FERIEHBOPE atPetihd PRITRILY Of deliYery respiyors FariRgrevided wheteingint enpl at ed
that a plééﬁﬁ{xz'otr}fse?\toig%loln\éﬁ@é’ differdt \ﬂﬁfi%%ioﬂ (e ded aﬂ@ﬁ&%s@e?acr} of the
plurality of reservolrs conprises a iF¥erent penneant conposition. In
still anetlest tas psetvpiracyl by mbiidgd,cfaciphavingndiffiebnt peryeane senpasiticn can be

arranged .to proyi de redeterm ned pattern of | sat| | e.biactive agent
del i vgr yFlepﬂslﬁgé%ﬁ??ub3n?fgﬁ@n%%F%aSQe@o @@Wplb@gg}fa\‘}é pkﬂr?lFtéfé’g gﬁh‘ée}ﬁét e%
wher ei N {RervaRE bHEFYprooRIed Wkfeird édcﬁ%ﬁr%ﬁegnﬁltaﬁ% 9t 1€ iRt ddhiriskya Of reservoir

| ayers, some containing pernmeant 15 and son€ not. Thus, as the sol vent
f r ont0 nodideram pemegant ¢enpositionvoi r, bi oactive agent will be delivered only

during those per,i ere the,layer .contai it is at the edge of the

sol vent frontBlé%lfr)n%%g%?,pe?:tﬂ%Pgl)lﬁlaagtyﬁ)épFﬂ%eaBP‘i%{gtefogsﬂﬁgﬁstC tent in these
mul ti pl eatréped so plolvines: jrogetasnd@ipadrbot Juldasitkelipmtive abéit @ENvery st em whi ch
can adjust. the influx to be optimal, For exanple, an insulin delivery

. p . For € ] .
syst em caARissan bp ARG With @ gomplepaly: passivierfiifusiemeystem whereicthe daliveay cycl es of a
subj ect s i V. i . t - N i agent
ol | vor oif oo e e ARLAIBN bl i e, e O oo Rl B BRI %P0t 1 o1
t her Bpy. and some rwtdTispasathe st dra dsont aroves hiveudhnte pediveryhiodeiveageantr at e

control ¢ include altering the physical design of the . reservoir, altering
the tortwglgp? 558@%1% Yrinesthese BEsofs P rr B T So0taimat L S RO%E OBt

M gr at eStHeRbRehBorte SHANALY, cudtBiBiAMIhE BidAbti ROUBLAF QtFerf M HIES mBfiipRE her

matrix material, or by the addition of specific rate-limting ngchanlsns
such as kyepelpws dw desighoéaéranydetaglatelinetysystemniwhicle ser adpust theRoflwexanpl e,

t he pol yper reservoir can be forned with a specified texture on the skin
cont act Surf% Elénaééfoﬁ ef@?&ﬁ’r*’é”&%‘g}ngﬁ%ﬁ e’t%”ﬁ??f“@'&&@ cPﬂ%“?Eﬁdf%Bce area of the
ski m@Eon¢aaslirSedt tiac@turdlciBydial ¢hEl8s bNDsibh@tSHii A6 ercdiRBsReteen the
reservoir and the skin, the initial rate of rel ease of bioactive agent into

the fl ui Wryinedhs seeup of Wveetierpgepidetineigd @veribe dpsingpeiaking | | be greater,
resul ti i i L it i ad he bi oactive agent. As the bioactive
okl S086n YAl pElilPinghpd

agent w e reserv near tured surface is depleted, and the
Additional methods for providing permeant release rate control can include

altering the physical design of the reservoir, altering the tortuosity of the diffusion

25 paths formed as the solvent front migrates into the reservoir, the choice of anhydrous
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.

30 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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WD 2006/ 138658PCT/ US2006/ 023641) aqueous porosities penetrating into the
pol ymer reservoir extend further into the reservoir, the flux of the

bi oact i vewageow1384s8] sl ow down as the effect of the increaamsdosoeisace area
becones di m ni shed, the further the solvent front noves into the body of
the reservoir. Exenplary surface area enhancenents can conprise

cor r ugat i myusous fwrositidsqreattraing, intd thepolomePfestivbie sxnd enticpthtb fic0 t he
ly through or_all the way through or a conbi nation

reservoir, either partial ) )
of parti arlesegﬁ?}né{%?‘rﬂ}l’éf’tﬁl’ﬁ@F‘E’g‘,lv%&eﬁt WHbSlﬁ%(rd_tOiWé?l@t%q pifept obthe imwpased or at an
assort mendyrfte A8RbESmM SRRl e igh r@%%t%h;éﬁ‘! dj;r&&rq%\{gg if%ﬁ%e,hbgo L Ggervorr

that nodifies the surface area expo ssolving dﬁfro sent ed
via the nherespooes Exeoplaly befacs ecbatenhéraiementstche corhpifseadorrughtigigs ti me points

during the r 10 period. .So f the processes useful for form ng the
reser \%oi Pt %rlﬁ\’%(%r?lng’_ af%ﬁﬁ%?ﬂl:%?ﬁ %?%’%1 PY%@P gricTvetrastpich gartially flipggh Cﬁfu%chi ng,
di e-cuf f idigthe kQlylthiddgh 84 EdHSinati S paliRe Bhd %%lewﬂohés”&ith%ééﬁﬂéﬁ%s or

hol i bi ng process, or any conbination thereo ese textur puncturing

of the reddtwsp depth or alasrassertmertiof depshs. ddsantiallytany physita femsing bathear e

sandwi ch . [.layers as well, not just to the |ayer placed on

the 15 sﬁrgﬁeg‘g%p%?ﬂtnﬁé&%ﬁhﬁ :Sﬁ%?%arp%%ﬂpé%@ tt‘%h]ﬁ U8 ﬂ[?}(fﬁrﬁs WP ary

del i very themcropires, conkibeqisedtorail@nhanaed: Rofous Mt okRs BudiEhe wbafePi Ct ed.
elivery reservoir 20 can conprise a textured bottom surface 24

As shown, a ) DA
V\/nerg n tﬂ?élog-e§?’ﬁP@ theyprecsstes wesfal fos dyming theiresorvsfir injthis ananper dontdat i ons 28.

It will Be 28R% IS%E‘% - heing:. the.present invention that the
reservoir 20 (jel\S/Il?’ces gg’%?ﬁbr%éﬁﬁﬁeér}@gggga%?%rp’b@g%é’tr%e%?%&h%sﬁér mal |y deliver
a per meamoachoring xidinggetchidgionhslibiag pooesses @Fonibinatibatheast, Thesde! i very
reservoir_as.desc ibeg her?in can he used to transdennally deliver a

per meant PEUES S RECTUERE of e pisa e niayas caia #pdied i néwnaldayesd r angi ng

f r om apprigfiafedagiviched 8 LAt r i ncl udi ng
adm ni_strat iaon periloceis %t?eg‘gﬁ?gﬁg?}gﬁgw% ﬂféus%@%th@?%’&?p%g&@%%oo 250,

300 dnd 3wdadsofrike skin.tWith aefereate/to Ripere@ewmi eesnirytdelivérgsésmntoid nvent i on can

be used . r.mal | iver .a predeter.m ne unt of pem eant during
a predet Eg?‘ﬁ#’ﬁg@gggﬁ] ?‘ﬁns?%} gﬂo&sggarqag&eadf h@’l‘f%&lgsa]go 20PAVEY 30 hours, 30
to 50 houwessrvoa ewesorlliideq SRuftdWostomRrfabd 4 §Achein Ak kel siRigndi ng to
be limted by theory, the relatively long 30 adm ni stration peri ods

achi eved OIS afsyipceldingar pejorgiiansdst i nvention can be a result of the

hi gh diffusio j i intaining.th i.ssol ved or
suspended per %e‘gﬂ?@n@reci aﬁiﬂs&é)ltn 3’? %{t{cg@ %%P rnetserftél?vegg% ﬁﬁghleﬁgsref‘ﬁ’d’é of tine.
I't i80f udeviess destiitedddredimedn bhase ts hadbvellly deligh OsRLE B SSSIEE

gradi ents.can thensel.ves provide an anti- healing influence on the forned
pat hway PHPBEFIPR é’e’a?)%nﬂf?gtg?ﬁ?néh%d%lmew Tessrupir g8 descsber kereinfcan bher

cohan! P mbiddint funehypuey s S BA pLotag T o0 Thus, 1
can administration period ranging from approximately 1 hour up to approximately 400
hours or more, including administration periods of approximately 5, 10, 50, 100, 150,
25 200, 250, 300 and 350 hours. Alternatively, the devices of the instant invention can
be used to transdermally deliver a predetermined amount of permeant during a
predetermined administration period of 6 to 12 hours, 12 to 30 hours, 30 to 50 hours,
and even 50 to 80 hours.
To this end, while not intending to be limited by theory, the relatively long
30  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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be constructed and arranged to deliver a predeterm ned | evel of penneant

over 5Svirtually any desired adm nistration peri od. An exenpl ary
devi ce acwondiangséss one aspect of the present inventionPCI/Useq@ocob3sdo i n
Figure 4. As illustrated, the exenplary device provides a transdennal patch

assenbly 10, conprising a delivery reservoir 20 as previously described

her ei n. Thésingéhilvaicy oh Bselovied patBwapisbudicthedpantk arhasdadayzrehat hat it has
a top surface 22 10 and an opposed bottom surface 24. A backi ng support

| ayer 30Suligsfifirghes snhanginedhe 2Biliby tegchigys egendsd afministratioageripds:-t i al | v

connect e : [ ' I, ect, in
or der to%}lgﬁét;%gg#d;& a p f%@%gﬁétgfl?\g/%g&w g%é&\?%??%%gﬁ%%méﬁ}'e%%g?%glpsubj ect,
t he backbegomsuppted tnd ayerged an déléves b pedicandirei dpetoSpemetttaivet t peri pheral |y
extengl\l:l be Oﬁd th deliver.}/. reservair. Further, at |east a portion of the
15 in réﬂry‘a ¥ @hy deslig pdpstigiaticR@enedi pheral Iy ext endi ng backi ng support

| ayer can furt\hekef! HS&BcaRbcBRIES IS/ Is : eon. As one
of skill in the é(?t 95\%% a(f)prgci élte,0 t eea@%e%%@\e/g glfltelr g%ggslrted on at

| east a pemictedn Bigutave Dadkistrgtedldie exanplaty dexice posvidesyadrmhsddrenaper i phery of

the reservoir ca vi de .a perj pheral adhesjve at.tachnent. system

20Al t er ng?t%gﬁsﬁr,ng}f{(ﬁgowgﬁ?g BﬁFﬁWVé?SSH’Ofrﬁ@ astpﬁ%“%'é%( i EREFYoi 1 can be
desi gnedTHE d@svek-PrdaavBirds SdtisfudeMhbir skl 86 thaGKNasANBp StriQ Mel easabl y
adhere directly to the skin of a subjlect. This can mnimze the total size

of tHe pard#n epnesedbitoa suséace @i dnbasking supporplayepie havingdhésivardlyt o mai ntai n

sufficient. I . ihe e skin f the duration of the
pat ch meg}?C ! gerl O%@%’zésga_t %%Qt%%?t@ﬁ: C&Bg %&%‘5%;{9%5 P S fﬁﬁ%g&%aa eci ated upon
pract i cerssérvbire Inronentpeot) islbsiekioseitabudl eafixtthadelBeBhreBer 6% € theiskincan be

obt ai ned , for ex e, optim zing the percentage of polyner, drug,

and/ or begg E‘W&P&ttﬁﬁg@ 19 upport faygr Far’e@@(ﬁ%ﬁd@ﬁflﬁh%%eg\ﬁb‘l’h thakitt he nanuf act uri ng
process pPaLARBHR e oy j &an b ' - f skill in
the art 1\?vl t houtﬁit hteenﬁgggyoggith%%%gf%%erl %ﬁ%@%&’%ﬁ@%&%@lﬁgg Pl(r%g support

| ayel5 30invendly faongeswépe of thegerphdrelp extendisg bavkirg duppat tyescane.

Al ternat jvel t he backing support.|ayer. can be at least partially

sem per n@gﬁlfg¢°W§eﬁn§%?ﬁgYe ]Iaﬁ rs@r@peé?géf,‘erﬁo%e?ﬁ Qlﬂf_e‘?%i‘gbﬁ’eﬁlﬁa’ﬁtki ng, such
as for ewampiediie, BYVadRGALSSVE UipRABAYS bi 1521 PR HenapsiRshuges confort
as a vapor 2006/ 138658PCT/ USZ006/ 023641) perneabl e backing typically

havi ng hwiskrextends besond tlzpssiphery dfdhepessevieia cappov isigs. peripherdtiadbicsivg t he
rel ease 5@0%%& g}}g%mdr ug into the skin can be controlled by controlling the
20 Alternatively, it is also contemplated that the delivery reservoir can be
designed so as to have a skin contact surface tacky enough to releasably adhere
directly to the skin of a subject. This can minimize the total size of the patch and
reduce the reliance on the peripheral adhesive to maintain sufficient adhesion to
adhere the patch to the skin for the duration of the patch wear period (e.g. 1,2, 3, or 7
25 days). It will be appreciated upon practice of the invention disclosed herein that such
areservoir can be obtained by, for example, optimizing the percentage of polymer,
drug, and/or bio-compatible filler, i.e., excipient, as well as the manufacturing process
parameters. Such optimization can be determined by one of skill in the art without the
need for undue experimentation.
30 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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rate of water transport through the film by designing the sem -perneabl e
backi ng support layer with a specific nmean vapor transm ssion rate (MWTR).
I n ot her woes/138658 nore conpl etely occl usi ve backi ng negThms2@eebtamsae ed i n
order to ensure the maxi mal hydration of the reservoir from subcutaneous
fluid that is accessed fromat |east one fornmed pathway beneath the patch

assenbl y memestlé bakify typictiiphsdng Highaalschal@indedsislohferanah péi®isi M act skin
surroundi ng..and,_ bet ween tg)? fo‘{angd pat hway(s). Alternati ver, _the backing
can be 1tj05, theprgleasedpts Of the drue Fite Mis kithgarbstconiiodsd sheontollinglthe and t hus

contact %&%ﬁv@erﬁﬁ%%ﬁrﬁﬂf&%ﬁ thd Hind bg\e\ﬁggrié@ﬂ%?%(:s?@?-ﬁygﬁfé’aﬂe b%gﬁﬁs | ve can be

made sem -perneable to allow better s such &s better
adhesi on,sugpeit tayel wilke n specifi¢ meamvapor transmiftien pat (MVIRY elibbihedsean t hi t her

conpli.se a peel able prqgtectjve.rel ease | ayer. 50 sized and shaped to protect
at | edst zgo%gpmp eﬁquf’c qﬁfé"%ﬁf@&’r& @Waé%%? edt‘ﬂ@“%ém Sspte the pagipaloi r from

envi r onmeiisdtiof o€ MRk Servti ﬁbmtéﬂscxﬁﬁiféo%flhﬁi the i?%@%ﬁ-ﬁoﬁf‘aﬂ@fst grpect, the

protective rel ease | ayer can be renovably secured to at [east a portion of
per i pher dPTyedvationa brnetthdhe prjclsagspobly dsaxedl asteom hgndepaleadiiogitordossay er

deposite 1.l be appreciated,, the sitioning of the rel ease

| ayer acggﬁoggl[ri]gl%p %ta?islk\gﬂ éau%ggglng%gﬁﬁwmﬂ)mﬁ/{gﬂ’égfﬁt Va¥Ek on to the bottom

surface oAltdriveivaB), thedrayking s&i ¥ONad®tbtal ROSRMsH It BRIMAL Gy dahbPbegti ve | ayer
esi ve | ayer deposited on peripherally extendihg portion of the

to t a

bac kiqﬁg gﬂﬁﬁé‘fiﬁh?wéﬁct WHB thesubputareospifiuid, ede thespanighetabadhebive eary

I eServoi e narki &3% R Sl er and _protective rel ease
| ayer canet heniglglrﬂgge I ﬁfeg%la?%\gibgﬁ%&g?a?ggﬁgﬁg%ﬁ%%%%aes eggrtﬁ 2P use, an
exenpl ar yndier lorer yrrit@®ar voi r according to the present invention 25 provides

a met hod for usi the transdepnal flux of a pef-neant into a subject via
at | east one ﬁg‘ler?é@gﬁé eHWgX/?@ﬁ?rb . ?’éc%lkl?ri‘i"eIaﬁéﬁb@fpf?ﬁ@ﬂ%]eé@tlﬁyqfn one
aspect, 50@iRLAOhHEIRS hrogst RGN §bBGiod oF whi t?‘ofiqonbéu\ffa@go %rd@ﬁ‘édéilgm al

penneant admini stration site conprisSing the at least one forne at hway
t hr odgh TeFerVoi froth gpeironmiental stesndnés witih thet dewicslibjodnt usednIbeneausyedt vi ng

i ni ot P oot e FREhu i PR Cun P ELe S BR o8 Bokamniion Quch as, ror

adm ni st rati on. f or

exanpl e, pariphesdly sxudridattbackisatpsdrt Ry &3 vt 8BS Reikckive 14)Rr 84RsR&] can be
non-mamual ian. In still another aspect, the nmethods and systens of the
present f ASViH kg aprrecigied. ba pasifipaing of the release laskectarding detiial per meant

2T N1 St b8 Ol bSO 88 the R £33k, N5 085G, paLivey L houah

skin | aye ject” Vay  can Bntly | nown
meang0 f ocapfusthevadig @rofeativaayert thtiosigihesive kiyer depysiteddin Ferpblafi¢t . To t hat

end, t heegtlérilcﬂné 1r3g 1torq%?%herg%¥ki?1§ sﬁgpq)?"t 12{5&@? ge ga];tch gsrsg"ngl%f coonm%rigirngqgg e small,
delivery reservoir, backing support layer and, adhesive layer and protective release
layer can then placed in an individual pouch and sealed shut.
In use, an exemplary delivery reservoir according to the present invention

25 provides a method for causing the transdermal flux of a permeant into a subject via at
least one formed pathway through a skin layer of the subject. In one aspect, the
method comprises providing a subject having a transdermal permeant administration
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

30 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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S5artificial openings, or mcropores in the skin within the size range of
1- 1000 mcrons across and 10 to 500 microns deep, which allow fluid
conmuni cavoanodsseseen t he bi oactive agent or reservoir agu/usbecwesbd e cel
| ayers of the skin beneath the outer nost |ayers of the organi sns skin,
typically the stratum conmeumin a human. These m cropores can all ow

subcut aneous f The tlartsdereralidentcdaniadphinistretion sitedp ooreprited dflatled@suef ace of the

ki | d be |imit i
o pat hwalPEmPRPR LRI SEhdeof Biebisrt GRS B9 R SDPYRH t her ol
por ati on gaviieRaily REGHAMER! i*oi/pﬁtéﬁﬁﬁ%"ﬁ bagwal tﬁrB@g@éﬁﬂﬂn Wyehofd be?ecﬂeedl es,

| ancets or "bl ades, |aser abl ation ectrical puncturing or ablation,
and/ or hy”ﬂ(bﬁlalﬁmﬂ jﬂm&m @%mﬁmtnga)pm mmmeﬂasdbffqmnmwmmlmmtsmﬂs i ncl udes

use of 0 ons such as solid "pyra uncture the
ohins o PoRHES! SR S R ebRtds o MR PR S b ALl IDOG o Bl

t r eat ment adidky afdl 30 td HOJ MelRonstéep, WhitR hllbw Tui®ebh@unidBidioskewsdtche as t he
application of acoustic energy or sonication of the skin to increase its

per meabi | bipgctivelagent o proerpirend tiepebls cell et thpvids baneathtthe pieng or

abr asi ve n .ing by the
appl i cat |%é&g%%§§|%%hveﬁogg%§#y I néfpyﬁ)%%gy ﬁrhglg&]?g&{n%e ?%&\ng g%%slz’ar at us such
as those ldﬁsqj‘dr&ﬁﬁnh]/loﬁcmﬁﬁﬂalﬁ@tls Rhﬂrtaamd&ﬂmﬁdgh Eﬁeﬁnicﬁcﬁ]ﬁﬁfkmhhd reat ments,
heat treat rTEgts mechani cal treatnments to make the skin suitably

per meldl eSur %ﬁfpflhals Kinsyst ens, devices, and nethods for forming the desired
m cropores ar edi SEUESE kb Uni 169 bR

255, 885, 211 U aAy g REy fpkdls Ay g“%@f??(%ﬁ)% H%éé?‘%?é’@e?%%&% 5 and

6, 711, 435than]dnuﬁltheeedbﬁcmaesbeﬁanmﬂb)ﬁqtmﬂymgtheuna]l‘ikmaticﬂm}mo@?,Z0456

2004- 00393 an 2004 . 00 . al. rporated in their
entirety lﬁgcﬁ{?f‘ %3 i‘%“il g’ﬂtlhrrﬂlﬁf)(bﬁ‘?edgefsa{aﬂ‘eeti)?r lg‘gelsi &1 el ease

| ayer, t%lﬁﬁiﬁﬂe@tﬁﬁﬁ@h&uﬁﬁ@oﬁ DARIRE aROSH Ky RASK j0R. Theutidkpath@fays he subj ect
in a manner which at |east substanti aIIy co- 30l ocates the bottom sur face

of tHé depy méﬁa};anmb@ﬁm@ﬂ% inglpdes used pregtiona dnihrassplidmiganedidies diavi ng at
| east one. S 0 C as descri bed
her ei n Sua&?{nﬁﬁg Et% e gp@%(en%gnl?ﬁgpf&a éﬂﬁgcrﬂg;%}éﬁathsthm%pt?‘?gélraﬁblﬁlan undi ssol ved

hydr ophi | dogndgeennEladkkin Gedtmehl mhylale® MtliecBilitii®Aotiirhited togmatholieash agne f or ned
pathway through the skin |ayer of the subfj ect. Various nethods of
si npl i fyithg amgaewl plrespstisrengreyi sonistiareoidhr into MEEasfitch to t he

m cr opor aée?ﬂe%h%?l%&tﬁgﬁ%mhet n}»@g@@p&r a'{\kﬁgm{f%tﬁ?@?% 'opgt e&@é elﬁpéﬁﬁgem desi gn

such as, for exa , syste r t e application
of tH® m s ppebasive trepidntg nticroglunotring e yulseappiioatpinaefehi gheclpatyciheit n t he

particles to the skin via apparatus such as those described by PowderJect

Pharmaceutical PLC, chemical treatments, heat treatments, or mechanical treatments
to make the skin suitably permeable. Exemplary systems, devices, and methods for
forming the desired micropores are discussed in United States Patent Application Nos.
25 5,885,211, 6,527,716, 6,597,794, 6,611707, 6,692,456, 6,708,060, and 6,711,435 and
United States Patent Application Nos. 2004-0220456, 2004-0039342, and 2004~
0039343, all of which are incorporated 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-
30  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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5 correct position when these marks are used as reference points. These

mar ks may be formed with a dye or ink or even sinply fornmed by nechani cal
texture |wewbowgsgsssenporary pattern on the skin; a fol drovars2ee/bisae@t i on
system wherein the patch is tenporarily attached to the poration systemin
a fashi on which when the poration is acconplished and the poration system

i s renovelohglothetshin lajdrnf she sibjeat. SVimidus niktingh'of tingifiimgnknto-leati@f t behi nd
hol di ng the pat.ch such that when the patch i.s folded over and the hinge is
f1 exed 1@6%@@?@%@{%92@1@@@@&&8 t@dﬂ}%@ﬂ'«}te&ﬂﬂg SER S RANCHPPIFEIBIC 4% ng of
per i pher alyebAEliaCakohS1edieh shef 4s, 5 okhifpki 6F vistha hBRONA afif leche por ator
system vmqﬂlltce; E)gr %?/,itg%l tehéﬁﬁéedga%éﬁi des ‘fOE!YS‘E’)Jrn?)pev\r[1 pl acenent “of thﬁe patch; a
ful | y autppltatidn ap theimiataporaips tnasthadstoadlew thiiisdn te plaoe theipatdhyin dppl i es t he
poration system..remves it 15and then applies th tch ipn a fashion

Bopl &t oICGUECPREAR SR Jirse BREFoRa I s SCieroge eials; Tperermkeder 5o ful 1y

i nt egr at ggfESE R 'd?eb'ﬁi;%ﬁo 1EiRp i BriR&] B AeclATdRe Rfire Ishviigaconpati bl e,

is directly integrated into the skin side of the patch and is designed to
al | ow it teropdyeryl rettern on e akia; afdiwser cohlocgidnsysistewherhm thepaehsi r after the
poration

! h Lished. .Th .th i h
TP o ChoTR RN SRR W SRBBTA b Bolfaps oo ©

reservoi racéshbplished ahdbihe pyRtion kySseia RERARE e FOACHE ¥Einage W sthalDMitdee
reservoir, back around/across the porator and into the rnicropores.

The permsamporrilt islefypehind dplding the patch isech that whemibgpateh 1§ foldadpvgr

comuni cat,} 1§ h 5 : r ective
amount. o o e e B et E A ot ome
fow ed paf pedpheaal dodicdios queleftlon the sis ditemtat remalel bfthe patatbreystema porti on of
t he perneant, thro th or.med. pat hway, at a degired. fl To this end, the
subcut ané‘@ﬂ%h ?ﬁOM}dﬁq@? ’é%ﬁe‘% ﬁ‘r‘lg%?g@PPWé’e’é%laTeé%?’F oga’é’.ﬂa&hhﬁ g‘ﬁb’a‘?lﬁ%%e an

i nitiate hhgcaiiragaes i9hsediwisoh ¥éqﬂgnt?d1'1‘}/a9f)1i&%ﬁ9§8ﬁ'tiﬂﬂ sfdterh S@fovés portion of
the penneant disposed within the resefvolr and 30 subsequently can provide
a vi abl e agd tifemsipphesihe hetaly if fashios cpepletdntranyparans asdiepticalally, el f use back
into the, supject.throu t he at, l.east one f.or.med path in the skin. Once
e per mbEh 40 Bsh P e et G rmit Gus PP an BRI Bt er of 't e
subj ect, pidwenPatibieSBMirc@@Ninkgraed intethe Rl dide sith€ pitcibend Rkiesighq By t he
circulatory WO 2006/ 138658PCT/ US2006/ 023640 system and di stri buted

syst eni callpy it todre lekk implees agapnspie skisguder the fesehwinatten theppsath® t aken up by
the lynp j : iy d . BY i jf i.Qn based
i vi g, Phy e B Yot i AEE ehlin} Bl iPRR0Y e S flehutBlel

per neat i dhxextimntios thami@absoeh® dnseddhd res&eoirhnd el dissovet] lbr tuspempietini eant

delivery reservoirs_of the present invention. For )
y bioactive agent from the resgrvmr, back around/across the porator and into the

micropores.
The permeant delivery reservoir can then be maintained in fluid
communication with the at least one formed pathway to draw an effective amount of
25  subcutaneous fluid from the subject throngh the at least one formed pathway and
subsequently transdermally deliver at least a portion of the permeant through the
formed pathway at 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
30  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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exanple, and without limtation, the delivery reservoirs of the instant
i nvention can be used in conbination with an active force enhancer

t echnol ogyo 28azi3saEs t he application of sonic energy, neebaniseals/0336adi on,
pressure, or |local deformation of the tissues, of which sonophoresis,

i ont ophoresis or electroporation are included. 10Still further, additional
el ect rom:styistvm dndrcﬁﬂﬂ'bm:taah ssaslt&michiday dfplex adplepintdre apgachigbdbernzatiradgbet 0
enhance t e em eant flux of the perneant through the at |east
one form§ \?\ °§I¥‘1”t?fnof the subject. The use of electronotive

forces can be Ia%a&m‘aﬁlt@ﬂi@pagﬁ@é enfiof dhﬁé%%&é’@!inﬂﬁ% eEEYdeREridear 9er

rnacronol ecul ar agents such as proteins, peptid even genes in
t her apeuthiean, lamn‘teslpﬂ&im@lht @mcmabmaw sibancerdmedscebs usddhn active
be use th fewer and/or smaller

de|l\\,/\§ nodes can *11: E‘?eﬁ )

at huays DRTTAHE iR bRt tarbrerhEson et ve

di ff usi orexanml E},e éﬁ@ivﬁﬂbut-[ﬁxhiﬁatmhnth@ﬂ@h\ﬂ}?ﬁ%&&%ﬁ?@fﬂh@@ns@int%ﬁehﬁ@n §dresd ronot i ve
forces can t ereby reduce the vol une of skin to be ablated, maki ng the

syst em ewspd ineepsnbinatios with fopctivedogs emhanzﬁ"lt@cmlhhangyes\uh a5 thepelieasivact , a

Cont 1 gur &b PaY EhferdRCAR RERAL Bheboon b CORER BB RS Y8T0 aing 10

t hi s aspedich Mph&eﬁie,ﬁbﬂlbpﬂorbﬁsEt@bklftﬁ)p&atl@nm&lhelﬂﬂécat ed delivery reservoir
20(d) haV| ng §1% urfg(g and_an opposed bottom surface, can further
conpriPse an asid F‘?f‘%? Henad elegigpmpo Yer%’FceéP@tﬁlﬁQ)B@éPI@Wdﬁ@éheh oned in 25

el ectri cglerAOMTUNbEAT {oUahMdeRnd Q@nsrﬂ xﬁwﬁ%ﬁtﬁﬂg Ptﬂe éﬁﬁégﬁ t\f"lrcm;%hone or

nore second el ectrodes 70 05|t|one ctrlc nlcatlo with the
bot t om suhg adeast Fhefopined pathdrey aste rshllm oef shecsaubjdoe "Dheausedﬁ dldotromoiive

conventi ctrode deposi.ti.on techni s know to one of skill in the
art, suc?{n &s "T”o I@{té%?r usg tf?retfqrﬁée nggltvr‘s@’ L&t PRROMCH At r o- | ess

deposi ti BentdsER t@m@'ﬂ Hﬂés, ﬁﬁ‘e%ﬁ%@n&qn%ﬁéﬁeﬁﬁcﬁm{sﬁﬁfoﬂ?ﬂ he first
and secon el ectro assenblies in selective or controll able electri cal

commuiAi cénlpmpowtqdws@l vioregyer, uclx;aoﬂtwed@hmméeqwlnxat@r espgytsdppl i cati on of

a proper| I ld to t wthin th

m cropor él%é ee(g‘%tggée‘%%%inrg}og%} %1% &EhéN o ﬂh u% rxg eege (?ﬁgélﬂtequglteﬂte&% cinity of
t he openlvﬁtgap&sfswbmfﬁmmaﬂpwétﬁd WS, 219@16&’ dp&ADBEGIE bISHN6/ 023641)
reservoir, thus providing a relative boost to the diffusion gradient driven

t r ansden ﬁ(lﬁctra@ppy,%fc&;cqsrp@% therehyjediae. the volume of skin to be ablated, making the
system even less invasive for the user.

20 To that end, in one aspect, a permeant delivery reservoir according to the
instant invention can be configured to provide an electro-osmotic-pump (EOP)
assembly. According to this aspect, and as depicted in Figure 5, a microporated
delivery reservoir 20(d) having a top surface and an opposed bottom surface, can
further comprise an assembly of one or more first electrodes 60 positioned in

25  electrical communication with the top surface and an assembly of one or more second
electrodes 70 positioned in electrical communication with the bottom surface. The
electrode assemblies can be provided by any conventional electrode deposition
techniques know to one of skill in the art, such as, for example, sputtering, electro-
deposition, or electro-less deposition. A complete circuit can then be created by

30  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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In still another aspect, an el ectro-osnotic-punp assenbly according to the
present invention can further conprise a third or counter el ectrode

renot el y wpasidizeesed fromthe delivery reservoir and adapra2e06/0km40
positioned in electrical comrunication with the skin of a subject. The
incorporation of a third, or counter electrode, can enable the application

of an el eeterainthuserédding agaltbt Bodt teMbaifaisia dri@eMrRER Rangferhile per neant
fromthehjléﬁttom surface of the mcroporated delivery reservoir laterally to

foci coi Y dntRiasHbiere at | east one formed pathway in the skin 100f the
subj ect. As wig L | at I € 0 i tiqQn.,can provide
addi tional t ramngggglﬁgpaﬁﬁﬁi&’eﬁdﬁl%%%n%ﬁ zi%%ﬁ)g%n% %}sg%rﬁﬁ%a?%’o?ﬁlélgg% g@nt ially zero
f1ux thr guggentineertionaan fiptrer camprisd a thiré os kbuntwheledirodt kdnhotbigve t he

undi srupt ed. .stratum corneum | ayer, an o not have a folioed, pathway open to
t he visablp(?SIItlﬁ’i*’éféO‘Bft ?ﬂf‘gl‘@k}f Ii‘??gfr’?ﬂl-”a% adaptadiip be pesitiensdoaelesticahbl y as

descr | bedohaus 681t BPBIA RS 58BN Ko, RoPELAG! bYRANOTf cYel i no

of the various el ectrode asse wi thin ectro-osnp

assenbl y elecpdes xamphable tha applidatisn ofhreclectmmstivgt force papableytdnhandihe

el ectro- tic FOP) c be_actjvated. b l.etin cjrcuit between
the fi rs'?E é;%aveé[%%]gﬁgﬂ%lpgg%‘?@ggm%@gﬁﬁh?l@sw% C%‘?fccig‘? %%9{%53@6 VLBl ativel y
hi gh coneesetvoat laRfulBfto 8 chintidet Wi IRUR Mast dheliDEnd WY ¥ (R siile

i ni croporqQus openi ggs in the bottom 70surface of the deli'very reservoir.
Duri A§ aobdesHbicet eBs Mol be apiseipted ciiisl aspecs nétherintsstihn o4n presidei r st and

second ECR; -6 e.charged wt he sanme polarity as

the net (%ﬁ%ﬁggﬁglﬁﬁgﬁgﬂ fsl)lar% i %%F%?&g%]%%atg i \})Vel({]la(@glD e ﬁ@enﬂgﬁ%éer? %&ﬁ&@&@m ly

del i ver ethe ifitaet pdriionb @flthe skin déhicssi@intbivg themtideusadstbeum@sideh@ngg:r envt el y
fromthe dﬂj’i ver reservegf'[r and in comunication with the surface of the

skin, caf™{ HRHOHRVe 8 dNEmedRaghviay %Peééi’.lﬁ%ee‘flalé? byessdéhe skt hi s
el ectro-transpogde, M@e—pfebtﬁocf‘é &E&ﬁﬁyﬁgﬁﬁgcﬁbé{@aﬁo%%ﬁn 8% 8§%§tgdon the

bi oactive agent can actively drive I oacti ve agen the m cropores
of the saejosding taCk sedentive @p-aff cwhiogloditheerasippy eedtatdedsdchdlict Within the

modul at eHTR SR BITR RERRER 5P PR dhg D HEEBEEEBRPBIP CHS i mum
i nt ensi t yhe dRtiveRRioNg ﬁ’hﬁ@ @Oy ahn aélgclt%fe?gjycrragng}rl]etg%ga %M&B%%ﬁeﬂ e ! gilgr ade
cur ot e webr FlooidEHSTUYHeS HoOBKkT o s aeglofelahishibpaenicdtnr ng ETM
can be kgpfheﬁoﬁ)o—gct!v%véfgglﬂq}f% ﬂrgy\{i%llit};[ Nate r%ri%ogo%lﬁg gpeimnngls ARl BlHan be
20 surface of the delivery reservoir. During a second electro-transport cycle, one or both
of the first and second EOP electrode assemblies can be charged with the same
polarity as the net charge on the particular bio-active agent to be transdermally
delivered. The third electrode assembly, which can be positioned remotely from the
delivery reservoir and in communication with the surface of the skin, can then be
25  operated as a counter electrode. 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
30  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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WO 2006/ 138658PCT/ US2006/ 023641) neutral i zed during the off-tine of the ETM
by the normal mcro-fluidic action within the skin tissues and the natural
di f f usi orwof20e6o138658hen no el ectric field is present. AsPpairius2dwe/2gspe eci at ed
by one of skill in the art, this can work to establish uniform _
concentration of all nobile species, thus bringing the pH back to its

normal 5 pénpeslistddirae the bffttane éths BIM by ltiesnorpdLingdrb TNidE a@tmtv/ Byt O
off-tinme f the. ETM c al so CEjiggi,nat?, irritation due to a disruption of

t he nor mal™® kfnotfss?eﬁé‘ngﬁ?%“ﬁt‘i“éﬁ sion of ionp whep gg|cépehic ligld iy oot Ashat t he

speci fic dul ve Statase®@by bheo £ IPEe a fth‘fs)’ccah%vcfﬁﬁgo %%ﬁ@)lgﬁ%ﬁgg‘?} or cycle can

depend on the particul ar pernmeant to be transderma / el'rTvered and the
current | eanspriraiioplof el mabilpopéridshtuEBRnging S bidk tfigm@agala rough
de, t ha sure the pH of the viable tissues

g? Lt;clglyil\ntlt | r?s‘:og(?ﬁ%gﬁps)r St ey htgﬁlnlé%‘ﬁﬁ%ﬂnﬁf qnnﬁrg? iocqffige Qs BIMgaR cycl es

can be dedles Eﬁxﬂﬁxdte&ﬁﬁ@ﬂidrf@ﬁ&@'a'd!fsr@%ﬁoﬂ dmhé/n&{ﬁ@hﬂgof%é%l&k I;issﬁg%.sensor under
the patch to nmonjtor the effects of different duty cycles. urt her

feature of thi¥sheidhe pedersioed dhabibe spedificdrtpoyeesofthp BOPensdagr tienent i nto

h t t .geperated.b oit as a feedback signal to the
tsygt 2?1 ggar%?l?g? F*Z?I Igl&g%%ﬁg:?e %a%c(iég%rédql} @Séargtgﬁtam?n%qa Eﬁ?ﬂ? is inplenmented
whi ch enstmmsdertiatly dtlreorpd-hridsthb eludlenwilévis upblied By QAR aEEOP RRURTRL | es,
regargdl e of subject-to-subject variations in |ocal skin physiology,
envi rh nrresﬁ’ﬁlﬁﬁeaﬁ %E‘i“&ﬁﬁlc&aﬂe% Rt be wadethatiwilbensimpythe pHaxf the vieblk tisses

i meygpd: Vi : i . tch _assenbly
envi ron : .
further cor%grv?%%nﬂadlgé %Q?ﬁlﬁg@g‘éﬁ%@%&r dgn %@%‘gg{g%%&é{g@gﬁ%ﬁ"&’% s depi ct ed.
As i || ustdetarminedterperinentpllaby sidgly plecingapnialias senksansidemamhichas ch assenbl y

. : { gerkpian ®ch
descr podiRE T BEE B RE Afeliy A Thehe drrsweos (bamantion varged such
that it hesomdogRrayhiECendae %Iéqleapin@?f?ﬁ?p%h%&}@éﬂh%%@&ﬁ? 8o f}ai%cfbe)ga(:k' ng

suppart l.ayer 30, having an rnwardly facing surface I's”a st

e e il sacdomtiorimsende T,

opposed BorTamr et e S SRS 6 vEY s R bR u bRl aed ©ugstees oned i n

el ectri catgardinwsfisobjbttian-subjebt Vdfiatibingsdal 368 pAhdoRPy, SBGREEnElGCt I ode

assenbly fzc(%oris,s or other forces which may affect the local environment.

With reference to Figure 6, an exemplary patch assembly further comprising a

20  three-electrode osmotic pump assembly is depicted. As illustrated, the exemplary
device comprises a transdermal patch assembly 10, comprising a microporated
delivery reservoir 20(d) as previously described herein. The delivery reservoir is
constructed and arranged such that it has a top surface 22 and an opposed bottom
surface 24. A backing support layer 30, having an inwardly facing surface 32 is at

25 least partially connected to the top surface of the delivery reservoir. The
microporated delivery reservoir 20(d) comprises a top surface 22 and an opposed
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

30 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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positioned in electrical conmmunication wth the bottomsurface. Athird or
counter 30el ectrode 80 is renptely positioned fromthe delivery reservoir
and adaptwo 20@/13865p0si ti oned in el ectrical comuni cati orCwiUskoosloessski n of a
subject. A conplete circuit can then be created between at |east any two of
the first, second and third el ectrodes by placing at |east two of the
first, sesooatrehlddiédttcsenimaiataswanilvotsgd o Geleffdouy® mer controllable
el ectrical, communication with a voltage or current source (not

i || ust r atBepfratedkaAVPLES The fol | owi ng exanpl es are put forth so as to

provi de those of ordinary skill irE}?AIJlﬁ%Sart with a conpl ete disclosure and
description of how the devices, systens and net hods cl ained herein are
made, per f or néthedoidoveinglenanplds arthpas drivcanmslte srovide thodesTdedink shal ur el y
exenplLary, of the inventiqgn and are not intended to Iimt the scope of what
the i veﬁlﬂ%?rgwﬂtgé‘épﬂlpé?e gﬁ%]ioﬁurf“ ﬁviﬂ%%mm@#m therlgyicenspriemadd t o ensure
accur acy I AR t etc.);
however, I%uéﬁés.ﬂgrge%%r@?g?ﬂseﬁladggijjagé’ispaeg}ﬁgﬂ%d may hg%gedbgg%?‘fée%%j%ﬁ%%s i ndi cat ed
ot her wi séntepdadtte bapareiaexesuiiyrywéilghhyentionped ateurcd intenddd do Hast theor i s at

nbi ent t enper, ,.and, pressure js at or n at nospheri c, Exanpl e 1:
I%relp:pat isgq%oqia“%‘glﬁ ﬁjgé]ﬁ‘fe ff%ﬁ/ﬂsﬁh‘ﬁﬁwwtio ' WSs}iaP@%i@l 1%[19@?(‘8m)rpmne HO
as Bi oacihyte agmfdcyarith RegRY laneniaye., Afovdtd tQgamald tgt%lbWG@ér-

An exenpl ary penneant delivery reservolir conprising h d’r(_) hone HO as the
b oad?i veomgererseadidgvisbonsrepahayg ogewoidd Undpss ulducrﬁéedeotgamm parpraveedur es set

forth 20 : Seryvoi n. b epared by charging .
appr oxi r’rgtg @%@i ﬁ%t’r%lgﬁa%f %Idé%gésvéz%{/fs aggtgnt é@gge&%%ﬁnseeﬂ“%?m%fﬂfﬁ%xi mat el y
40 % vi nyt oraset anesplerfgonent , approxi mately 1330 ng of hydronor phone HCP,

approximately 1330 ng of Mannitol and approxi mately 200 ng of propyl ene
glycol can in a vial and allowing the m xture to blend overnight. The vi al

can then edpl bl i i : .e in the range of
appr oxi rraEQg y é‘i'C ngi)l%é‘gm\/‘\ﬁ?Pgﬁggin tiﬂr%:zl})’grsylI §e%r§@gg%rvﬁﬁh§l§gspat ula. After

t he b¥ xt Eydragiorphes BCHauBivaktikeagennang Peopylead&lydokheis biccan t hen be
transferred t ti cking filmsuch as the Scotchpak backing available from
3Mr). O‘i‘&lgpaﬁb@sffﬁ’éd on the backing material, the dough-like reservoir
material can 30 be conpressed between the backing | ayer and a protective
rel ease liner p | 0 "s%?'h ilm also
avail able f r_oﬁléﬁwg%pﬁjyg%ﬁ%%&gwr ? %Sre\%dl%?&%@? n a%é%?&%h%ﬁ%%ness.

Af ter t héherasastive agentraodd balprdpassdeoairdilg to Hee axesiplry pepebddrss warbrtthen be cut
to pﬁ(g)vi geelo% patch having a reservoir surface area of, for

The reservoir can be prepared by charging approximately 1140 mg of ethylene
vinyl acetate comprised of approximately 40 % vinyl acetate component,
approximately 1330 mg of hydromorphone HCI; approximately 1330 mg of Mannitol
and approximately 200 mg of propylene glycol can in a vial and allowing the mixture

25  toblend overnight. The vial can then be heated in a silicone oil bath to a temperature
in the range of approximately 80°C to 100°C while continuously mixing with a
spatula. 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

30 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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658PCT/ US2006/ 023641) exanpl e, approximately 1 cn2. A reservoir
\é\?epz)g?gélggcordi ng to the foregZJi ng procedure can, for exanple, conprise a
concent r avoanocoi3sdsgoact i ve agent of approxi mately 35 nyPoydsesvsnpisene
El C per patch. Prior to applying the exenplary reservoir onto a testth
subj ect, the protection rel eage | ayer woul d first l_)e_ removed to 5expose e
bot t om surckaBRleotprrprimatebel ¢oi' s A Bsanvplreriarddr pardatg tonhoforingeant

[ [ ' | nsul i s Rio-active agent 10An exenplary
penneant Grrassin BERUARIE domiRke : FoRyeuin oereiearPhots he bl oact ve
agent can apgropinegellySd rag BpdrdindghHoge HiTg p@?‘;?i\'&glé Br¥orRb 9@29%{5‘?%? %ge(%rm}al?r& g

bel ow. Lyophi i zed insulin can firs _prepar (
aSp(r)oxi maf @vaﬁoﬁ%a bt subpct.ibaipiotection wmidaat layet wodld firgt tefremmoned {00! |,

i kRl [ hal ose in
r oxs ma i and approximately 16 ng of tre
gggr oxi5 m%@%e%éﬁﬁt%%ﬁg%gﬁe{}%ﬁ%%er. I f desired, the pH can then be
adj usted with I N sodi um hydroxide or with approxi mately 0. 1N hydrochloric

acid to aghiev in the range of approximately 8.8_—9..Q. The resulting
sol ution rﬁmﬁp&ég Egrﬂ?iﬁi‘gﬁnaf Pﬁ"’é‘%@? enyeR efervgip Couaprisieg JnsudC and

then subsgaBgRhdtivedigefl under vacuum for at |east approximately 16 hours to
provi de 20t he |yophilized insulin. A permeant reservoir conprising

| yophilized insulin can then be prepared by a solvent casting process. To

i appr Qxi nat e 350 . ethyl ene vinyl acetate co-polyner can be
f}llh!s:owceid igpa%ﬂreé%lﬂiﬁ[yei’wa i‘%ll‘,’eréﬁfg%{qlfyqo@ﬁé’lsm léfﬁmldbzqgirid:mlm;ﬂslgorigz oc
shaki ng. icctiviedighny ook 228k & actbRNESoTRE Bl 1o AN ARBLSLIREE! Y
ng of gi et\?pgj Iyophigl%:nzed insgllghin can tlﬁé_gtane a%jn%geﬁbﬁo ﬁ%e E\rﬁ gnd _
met hyl enebei?ﬂ"ori de solution. The resulting suspegmbon c?nbt henI P_enzt:c:‘);ed
at 1200 rpmf I: el inutes . fol]o a tube rolli _
appr oxi maltoel yolfi%) iaggzl%?il%gﬁg 0%1{111 %igsttg]%pleparedfby Jlss\gﬁ’ﬂ?&%’rpr??ﬂ%ﬁw&{ 4G me rezuljtl ng
suspensi oof rearinduiemdterig ovitiedh PR nANDEAL W@hﬁmel?@.@%ﬁgbﬁﬂgﬁﬁﬂem and drawn
to a %0 m |, t hi cknes u6si ng_a mcro filmapplicator such” as e

1 and approx1matelsy 16 mg of trehalose in approximately 0.9 mL of distilled water. If

desired, the pH can then be adjusted with 1N sodium hydroxide or with approximately

0.IN hydrochloric acid to achieve a pH in the range of approximately 8.8-9.0. The

resulting solution can then be frozen at a temperature of approximately -80 °C and

then subsequently dried under vacuum for at least approximately 16 hours to provide
20 the lyophilized insulin.

A permeant reservoir comprising lyophilized insulin can then be prepared by a
solvent casting process. To this end, approximately 350 mg of ethylene vinyl acetate
co-polymer can be dissolved in approximately 4 mL of methylene chloride under
vigorous shaking. Approximately 1225 mg of sieved mannitol and approximately 174

25 mg ofsieved lyophilized insulin can then be added into the EVA and methylene
chloride solution. The resulting suspension can then be stirred at 1200 rpm for
approximately 10 minutes followed by a tube rolling for approximately 30 additional
minutes.

After mixing, the resulting suspension can then be poured onto a Scotchpak®

30 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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50 m | applicator available fromPaul N. Gardner Co., Inc. The drawn film
can then be dried in a (line hood at anbient tenperature and pressure for a
peri od ofwoi2n®/i38658\VWO 2006/ 138658PCT/ US2006/ 023641) t he pcaniyeoosfi2f4¢ o 16
hours. The dried filmcan then be stored in a refrigerated dessicator until
it is to be used. Exanpl e 3: Preparation of Perneant Delivery Reservoir

Conpr i si rie fingly of Dtwiphens. Ht dded Binpeat thvebagerid inadeigepydiene G ycol as a
bi ocompatj bl.e filler. An exenpl ary permeant delivery reservoir

conpri si rdﬁs%%r&%fﬁ%weﬂs@d-as the bioactive agent and propyl ene glycol as
a bio-active filler can be prepared 10 according to the exenplary
procedures set forth bel ow Initially, bulk Hydronorphone HCl and
manni t ol Examile3si d@reparmionpfPeioameBéliveleResdrebid@ipdsinghe reservoir can

t hen be epar ed C i appr oxi mately 9975 of hydronor phone HC1 and
appr ogi nﬁﬁ@?%ﬁgx%ﬁﬁ%ﬁ/ﬁ?ﬂcg‘% ageptang %oavleﬂﬁ o gSBhe mixture for at

| east 4 hygslompaAibl GHéBL €l y 8550 ng of ethylene vinyl 15 acetate conprised
of approximately 40 % vi nyl acetate conponent and 1500 ng of propyl ene

gl ycol can be added to the bl ended m x of hydronorphone FIC1L and Mannitol.

The char ged terials can be tinuously stirred and heated [n_tenperature
control | gd conta e%‘rp%ar"éspsn’i‘eeaﬁgg‘?q%{%fés‘?fﬁ%f ﬁ@pgﬁ@%ﬁg&o%g}h&g? ﬁ&léﬁgp 80C to

120 C. Aftiebioddtiee abestt 4ne paspiicpy @y AoLsiB-Actikefinanah b gthe mxture can
then_ 20 be transferred to a bac%?yng filmsuch as the S?gét}%%epak backi ng

avai 18bl @cq¥gRe tMbe exemplagyprocebisessiet Buthdwlahe backi ng material, the

and a. prot ect roa s ralgae Rortits B R ERES TRl BB 0 i 8280 od | '

and a protective rélease ner- [ayer

pol yet hy lnele sieir¢ befor 1m0, Bhaickabbie cfi ihen B%ﬁeph@dmﬁb@%gaaﬁbﬁﬁ@h‘é&y having a
desired t;gpj(]sgknez?. Af ter th\% eservoir material has cooled, the Z5resulting
filmcan et hydromogphgns ng approxn¥elyi 49> sy eMpnnitol i pivisde area of,

for ex arTBle%dingFﬁE’é' RxlciRte! ¥ 1dast ﬁ%om]'g‘. %%?gdfry%ﬁhtrel S%E%rggf %}r glgﬁéj{llrﬂg]f to the

foregoi ng procedure can, for exanple, rirse a concentration bi oactive
agent> of aggtaie oxiprased| of approximatglyrdOrbipimyh ecdFit€tompongpatuxhl 50rmgobft o appl yi ng

woul d 11 PSPVt ERRA R vt BB EbmiEh o tsirubrhee e " ccorvor 1
Mannitol. The charged materials can be continuously stirred and heated in
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

20  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
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

25 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

30  expose the bottom surface of the reservoir.
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WO 2006/ 138658PCT/ US2006/ 023641) Exanpl e 4: Preparation of Perneant
Delivery Reservoir Conprising Hydronorphone HC1 as Bioactive agent and 1%
d yceri n we 2ao0dizeesenpati bl e filler. 5An exenpl ary penneaot/udedtcloesoyo
reservoir conprising hydrororphone HC1 as the bioactive agent and 1.0

wei ght % gl ycerin as a bio-active filler can be prepared according to the
exenpl ary%ﬁﬂﬂ&éﬁﬂ? esl’rsparaﬁmntdi Poeineant Deliieny ResdrvoiyComprmgene MC and

manni t ol nmesh SI eve before use. The reservoir can
be prepare rgﬁ‘ ﬁ'a&i Bb%cfzfﬁ‘? agept ppd ﬂ%ﬁy%@“ﬁﬁaﬁwpmﬁbhone HC1 and
appr oxi matfitley. 10575 ng of Manni tol into a vial and blending the m xture for
at least 4 hours. Approximately 8550 ng of ethylene vinyl acetate conprised
of approximately 40 % vi nyl acetate conponent and 300 ing of glycerin are

added to the bl not phone .MCl and itol. The char ged
materials can e coglpmlgg &Teﬁ}{{j %rVFr e%leﬁ}ﬁ"lﬁ%‘%l?%@l?gl )éf{]rﬁ@o s @s e
control | ethedoodctive egerit andi1 D@V@igﬁt&%lg[}%ehﬂaé EJSMQdﬂig'gﬁ%r e !e c?' y 80 Cto
120 'C. After . .the @thure achi eves a rtg-.bg i ke consi stenc e m xture

can then BEFOfHiRHLY Fé%}nPléWaper%@e&fo lovh as the Scotchpak backi ng
| abl e f Ki t , th
avai |l abl e ronpé%:) bulk Hydmﬁﬁpﬂglgeoﬁbﬁﬁgd on. giﬁarb i n eﬁlr{{a H’g “the

dough-1ike reservoir material “c € CO ing layer

and a pr omesh sivee befprease Theeservdyen u@;eme@b;&@rgg% Wpgrbxmhaale si ﬁed
reserv0|r aving a

ol ye I SO a e from3M) to provi
ges?/r{edd]yt E@ér{l@%g} hyﬁ#’?’@f’ Eeﬁgﬁé?@&?ﬂmﬁﬁ%a@l}’ é@%éa@g@éMa@unoltm@ aesul ting
filmcan tnlaEdihdbﬁexfdiﬁg he nik e ﬁﬁa@le@?ctﬂ’ibu?saVAQ&oﬁuﬁa‘?ég gg Er face area of,
accor

for exanpl e, approxi mately cn2. A reservoi repar ing to the
f or egoi ngetb}’lé%wwleacwﬁﬁ qumnsed afrppmpxmmqmy ue e/o Ringhazeid EahpddRniOinddi oact i ve

agent of ono patch. Prior to

appl yi ng 1 E Hgf I ar@g%gég?d%ltﬁgg{?{lgeﬁg Ygfﬂa?ge{wnetfﬁ@ i}’H‘iot ection

rel ease IMylemtoAD[I‘hechﬁargaimb&nﬁﬁ@@ﬂﬁéhérﬁnﬁ%ﬁﬂ?%ntr&ﬁarﬁpﬁeta urface of the
reseryoir |l e 5: Preparation of Pernmeant Delivery ser voi r Conpri si ng

30 Hylér 0 ntﬁ}nBﬁr& © pRurolled pprfater (pen tspwatatin it the96g8 of @ppriorinasels S0 °C

bi oconpatiyhbe o, 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
20 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

25 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
30  Hydromorphone HCI as Bioactive agent and 0.5% Glycerin as a biocompatible
filler.
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filler. WD 2006/ 138658PCT/ US2006/023641) An exenpl ary penneant
delivery reservoir conprising hydronorphone EICl as the bioactive agent and
0.5 wei ghwoglsessi n as a bio-active filler can be preparas2@ocoesedd ng to
the exenplary procedures set forth below. To prepare the reservoir, bulk
Hydr onmor phone HC1 and mannitol can first be 5 sieved using a 200 nesh sieve

bef ore use. Thénrexswpiany peromant detineryeesrerincenpinn il ghoHhoRPHOX ket el y

10650 f hydr.omor phone HCL .and approxi mafely 10650 ng of Mannitol into a
vi al agg %elbd‘%/ﬂchﬁe f‘%eglt ﬁ‘?ﬂﬁ?‘ér"@%q/bggﬁam Bt 2 Bio-cfiys fillar epmheprepmpest oxi mat el y

8550 g ofhcotdik &8 KkétiblaAGRbRIIRrE QUL IAGEIOW, approximatel y 40 % vi nyl
acetate corrponeént and 15%arrg of gIr ycerin car? be added to the bl ended m x of

10 hydr onor phohe Prperesthel ragairvieirt oilk HydeondrahgedH Ghtet inatisitol am Bet be

{amper i s e R At Tl oo B s A G 0 ke AP O ho 1 xtur e

tenperature I n e range O. .
achi eves ehalgingbpiokienstelf 1063EAELS hiMEoHoHIthE FRANRBB R R %{s%red to a

backing fil msuch _as the Scotchpal ¢’ backing available from 3MTr). ~150nce
deposi t ed™8Pf MamEakiicy vishensh 3liowing the maistugttd hlred foestleasidrhomet eri al can be

conpr esse i r.and a protecfive rel.eas i ner | ayer
(SHE h as g‘ﬁg%%%aﬁ?g? glagg(%&{cfggl I%I%I}(@l@flﬁ)c/q%tﬁecgfnippﬁ?& %ﬁ/aé’Br%Ftlegfb40e from 3M)
to provi dengl ace@terongionetiamil HFOmgiﬁ?gf jlly@ﬁntdah;bﬁra%%i- to%ét @%ndéa%n{xeo‘%e_ 3 rvol rt )
mat erjal h cool ed, e resultin ilmcan then be cut to provide a patc
havi nfgoaa IPYZ’S‘EP% Pnesﬂﬁ]é%‘{el@ﬂ%‘éplo 1e ghgrgedanatgratp Fen bagantionousi siryed] cmlz. A
reservoi ragarg gte@% i J can or exanpl e,
conpri se Egﬂcog%gﬁlt rati g‘ﬁﬁlg? Qrétltrgéég{b?a \1}%9%8263% [Eg?p%g%g%gﬁﬁlﬁ%% ggei,o 3.5 my

hydr omor PR IEaRIHRG *CGotat 120.°CPAter the miatmpd yihigyes beloaietid adnsistger voi r ont o

a test suhbj woo L rotection rel ease.l ayer uld first be renoved to
expose theé Ejg%t%ﬂéen%ggﬁﬁ?lg%een%’rs?wg%? agaﬁ%% ﬁﬁn 2@&3?&%15@’[@@349%@@?%! on of
Per meant dvelliblefrsmR¥¥g@r. voi r Conpri si ng Hydronor phone HCL as Bi oactive agent

withoyt dycerin or Propylene dycol as a bio-conpatible filler 30An
exe n’pll%ar y penrféagstdepesited epyhe kackinganateddniheidoirgly liky thsevoirpiroerial HEGL as

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
20 example, approximately 1 cm®. A reservoir prepared according to the foregoing
procedure can, for example, comprise a concentration of bioactive agent of
approximately 23.5 mg hydromorphone HCl 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.
25
Example 6: Preparation of Permeant Delivery Reservoir Comprising
Hydromorphone HCI as Bioactive agent without Glycerin or Propylene Glycol as

a bio-compatible filler

30 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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t he bi oactive agent and w thout glycerin or propylene glycol as a

bi o-active filler can be prepared according to the exenplary procedures set
forth belwe.2000/88&806/ 138658PCT/ US2006/ 023641) To PRTA[32008/023620
reservoir, bul k Hydronorphone HC1 and mannitol can be sieved using a 200
mesh sieve before use. The reservoir can then be prepare by charging

appr oxi nat el y TéFizpaneghefesérydir coullp Hytintdephobie H @PRpidaannitoBbah tE0725 my of
Mannitol intqQ a vial and allowng the mxture to blend for at |east 4

hours. 5 PSP RS- AymEBSiEvRpesre BienYherrserypligan theatbsmeensonty i sed of
R S N e e e R

of hydronorp HC1 and Mannit s can
cont i nuousg pf Manniteldntredvinestdedoiving thepextatdtoodlannfor o lesd 4¢0aisai ner to a

t t in th f imately 80 C to 120 C.  Aft t he m xt
achi eves APRIBHIHITY B> Lo sl Vil acautis comerieaso LRI xioaise A0%Ansf er r ed |
to a backiifg abith@SHPHEINER chilBe RERGH H{%l&ﬁ&ﬁ g oﬁlﬁ?aﬂo%'x@o%?im%w

hée e dough-tfike r

Once deposited on t backing material, t servoir naterial

can be ci¥priotcdherbaiged matdrenlbernitiersgnlimyosslyaticred apd bezed inve rel ease |iner

| ayer (s 521.singl e-sided po] yethylene film al so available from
3MB) to E{%@B?%%‘}g&rné%’ Fﬂ%g‘i’lﬁ%ﬁ%ﬁ% elgpgréé%? @o‘%‘? FioeR Héégl?mﬂmaéqutgﬁe reservoir
mat eri al thaso eO.oh feh thé hexibfe dchivks 4 audhihim Gasisthennbenighike b REPVI de a
patcgghaw ng a reservoir surface area of, for exanple, approximately 1 cnR.

0

A red8r vareiragslepad ke heckiriilaysuch as e Jeotdigak harkitgwedable foan3MRor  exanpl e,
conprise a co taegd di abli'ﬁ [ f (approximately 2
hydr onor phoneml}‘-ll%% Sgégnggtogfﬁ.l r ?gl:g I%{%erg%;@%/fiﬁlégl} ﬁge gﬁeerﬁﬁllré’? er}%gg‘?voi r onto
a test siisjcenipressdebapwedretht backinglagasmdlaayetectivauletbald i 100r (@apY¥ed to 20
expose t Q%aﬁoz‘t}t om, sur f ‘]{ilce of the reservoir. Exanple 7: Preparation of
Per neant ctieleside PBlinth@E?Hﬁ [f'IiIIEi Hep i‘@ll@QIFéf‘PPb ®)_(§P PFAEEe &s Bi oacti ve
agent. AreRiIPhaidg Bﬂleﬁf'e'ﬂncﬁicﬁﬁésk.v@\gﬂér fh@%@srei’\%'cif m&t%ﬁRlQia% 'cggle&ot afentanyl
citrate as the bioactive agent can be prepared according to the exenplary
pr océddur eesufing floy ean thet bacut Topprélsar midheviresercsaivoir sarameidred ofl forsi eved
using a %99m81%§ abpp§c|>x(_}lr\ﬁ(aattel?y(fa { % B feservoir prepared according to the foregoing

procedure can, for example, comprise a concentration of bioactive agent of

approximately 21 mg hydromorphone HCl per patch. Prior to applying the exemplary

reservoir onto a test subject, the protection release layer would first be removed to

20 expose the bottom surface of the reservoir.

Example 7: Preparation of Permeant Delivery Reservoir Comprising 10 %

Fentanyl Citrate as Bioactive agent.

25 An exemplary permeant delivery reservoir comprising 10% fentanyl citrate as
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

30 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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The reservoir can then be prepare by charging approxi mtely 3000 ng of
Fentanyl 30 citrate and approxi mately 18450 ng of Mannitol into a vial and
al | ow ng wbeosissasse to bl end for at | east 6 hours. AppPaxiusaaosioy3c3d50 ny
of ethylene vinyl acetate conprised of approximately 40 % vinyl acetate
conmponent can be added to the blended m x of Fentanyl citrate and Mannitol.

The char getinaousty ilreedead Heated WO ROGGHAGRGLRIFEITHILISARNG 823 64dderaant | nuousl y
stirred and, heated.in a .t egfeg@%gre controlled container to a tenperature

in the rah be @P%BE?RB{?’H&P ySedcie bPrso Adter fremixtrpacipyesardonglhi eves a
dough- | i Ke dasisiefié | Me/mitihe cih Xicie t&ﬁpfe{gpgﬂ% Q@acﬁqg%gﬁhg%?g(%s% a backing

filmsuch as the Scotchpak backing availa rom posited on
t he backi$gtavpelebacking avadablodipm BM& reservoir material can be conpressed

bet we the b ing | r d,a.protective release |liner_ |layer (such as the
1521 ginngl e- sia%é(%f C%gf)s%et%t?ﬁatgﬁga & fpatgnaly thedopely ﬁ%refSFfafﬁirﬂ%?mﬂ((’iabr ovi de a
reser voi rochawipagssed H&ﬁzieéleﬂletﬁaélﬁkﬁ g%lér arff 4 Fotdchfe fe‘ﬁ:%%é Mﬁ’érrlgrgg&ﬁ{?h gl has

cool ed, tge gesu,ltingfilmcant be cut to provide a p aving a
r eser voi rihe ir lagnelgsided pelyethylenedilay alvp besilablspfran BM®)eloyprdvide®. A reser voi r

pr epar ed fo[Wale? j.n rqocedure .can, for exapmle, conprise a

concent rar'??\egﬁﬁglfh lepggccf[egﬁ‘g%&t%c%ﬁ%sb% f%bg}egffeﬁ’éqlﬁmt%?gh%o? tfgﬁyl citrate

per pat clresufingofilnt carethph Y& b tb Ppeovedeapite Navifs £ FoseivoirQutfRecarb £51 fGUb] ect
rotection rel ease |l ayer ,would first be renoved to expose the bottom

th

surt g@e_ SR PRICHITBTALY | £BY B fgSeRy oF: premaspshacserdang lofthefressimg Del i very

Reser Vol mpré&ifel cah'Gr éxe%fl@,%ﬂ{sﬁﬁse GcbhdhGafch & bqg%ttlk% gééilggﬁt ' An
ese g o en yl

exenpl ary peuneant delivery r rvoir conprisin citrate as 20
t he bi oa@Ppipginagelyt3.& my Hrataybparnedenpatch. dPng tb applymgake spdnaslyypr ocedur es

set fort A Tq.prepare the reseryoir, nnitol can first be
si eved urs}leér%gvlogiw%%artr%%ﬁ‘%é% B‘:"B%OF??FIQHG gaseyer peugh st be iemovehitm be prepare

by char gierposeply Botiomteiface bPAR B8Rfir. Fentanyl citrate and approxi mately
1995Q _ng of Manaitol into a vial and allowng the 25 m xture to blend for

at |dast 6 hours. Approxi mately 8550 ng of ethyl ene vinyl
Example 8: Preparation of Permeant Delivery Reservoir Comprising 5 %

Fentanyl Citrate as Bioactive agent.

An exemplary permeant delivery reservoir comprising 5 % fentanyl citrate as
20 the bioactive agent can be prepared according to the exemplary procedures set forth
below.

To prepare the reservoir, mannitol can first be sieved using a 200 mesh sieve
before use. The reservoir can then be prepare by charging approximately 1500 mg of
Fentanyl citrate and approximately 19950 mg of Mannitol into a vial and allowing the

25  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
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-

30  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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acetate conprised of approximtely 40 % vinyl acetate conponent can be
added to the blended m x of Fentanyl citrate and Marm tol. The charged

mat er i al swoanodissesent i nuously stirred and heated in a t eIpaSat06/023640
controlled container to a tenperature in the range of approximtely 80C to
120 C. After the m xture achieves a dough- 30 |ike consistency, the m xture
can then the 162 heisglersided potyethyberekiilng afsb lamaitibthfram 3MI®) Bogbeidpak backi ng

avail abl e _from r). . nce deposited on the backjng naterial, the
dough- | i krees‘?r(‘é%léﬁ%’:“?g "‘r%ﬁ“é?‘? %ﬁ@ﬁ% b%f%f‘éélﬁﬁpﬁeé%@a maéarigh Bes qoptedptheki ng | ayer
and a pr oteg@tihy ik hiLBS8 bk cheh ﬂr@%@éa%%ﬁﬁaﬁﬁg X\Rge oir slurfg%%a;/rfa% %fé f?rl 'm also

2006/ 138658PCT/ US2006/ 023641), the 1521 singl e=si ded poly
avai | abl eCXapis, amxwtfpiyd\m&e A ressaniveparbdiedoogling thethe faedgdihp ckness.

Af t h i ial has.cool ed, .th ulting fil then be cut
Lo pr oui oS B! AP E: ol Gt ntenplive ofRbc e degt bl o,
appr oxi nedpptoxirhately2l g mgwbi&ra&r@pgmﬂ. Pﬁ@p{o%ipﬁgdﬁgothé 'eﬁeJl@Eangi ng 5

a

procedure can, for exanple, conprise a concentration of bioacti've agent of
appr oxi meCEITYOL 0o grjest suhi aehy the preteefion rpleasedayer iwoukd fist be enappliyo ng t he
exenpl ar Yeh,6885Y Bbior? % Jresd resiiblgct . the protection release |layer would
first be renoved to expose the 507 {%M surface of the reservoir. 10 Pernmeant
Reservoir Performance Studies In order to evaluate the efficacy of
the delive rvoirs of the instant invention, several tests were

per f ormed it Beseryolr Leplormagee Studies: voirs sinilar to those that could be
made accor di Nl G481 EoRMARIhS i diftnd BeFXAMRLEToils Sl dlflaphe 1 esul ts of
the various tests evaluating the pénneant delivery reservoirs of the

i nst ant 1BVanHioarieveral taste weegparfozoied nsifg gamesmn7ddliivepugher2@rsxigilar @ briefly

di | ow. Figure 7.reports._by c rison, the effect of
plef(r:rgzz'? qﬁgﬁ%iﬂ\?‘g’rc ?/lﬂg ggé?%%%l”?ﬂ%“@ﬁﬁ@%%cegﬂ%ﬁ T’Fgrf%) {?iff?ﬁaglpé‘?sdgthﬂb&egh% ki netics
for vari eesiltper meantiofeleity eViludtBBanY Pirhitalll ddibEyRESSRIMs JriyeRlhen. Four

penneant .delivery reservoirs were prepared according to the present
i nveriti oAlVeRHEN pigupPorteddn Figuresrhthroughs? Semdrare bmgfhyi disdissedibelene vi nyl 20

acet at e copol y neant for ation .. sposed within the EVA
reservoirs conpg |resgg {ﬁyép§%§pﬁﬁéﬁl 1epr§§mf’?@dg]i‘ﬁgﬁq59@°§gent and
manni t ol tlenkhess apiteaneitgl grogheléROkirdSicafdrivhliels RANBAN ARy fesWRbEs

appr oxi ma%g‘l y 1.44 cn? in area. The first reservoir had a thickness of

appr oxi mat BIEPIECROUKRiHd FoBhprTmsar dehperyxpyeatodlsyw e pregarsfl angeddingor phone.
The secomgitees&ENQ] . i - ! x] mat el .50 .m.n and
conpri sed Bﬁﬁoxyﬁf%%ﬁzgh%&%? Q%;@l%ﬁ%%ﬁ%%gh%én%ﬁ% %ﬁlﬁg?l&e ¥8¥%r voi r had
a t hP@knesesatetopg pnex(B¥ed el The(hotdeannfomeh]atinmp dlspostdapiodio®y gl y 22 ng of
hydr onor phone. The fourth reseyvoi t hi ckness of approximately 0.22
i and_ coner L G EpR b Rarpbate Hgl Bipgtihe bmphor aEepomd mansitol

and propylene glycol (PG) as a filler component and were approximately 1.44 cm? in

AR

area. The first reservoir had a thickness of approximately 1.00 mm and comprised
approximately 67 mg of hydromorphone. The second reservoir had a thickness of

25 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

30 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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In vitro tests using each of the four reservoirs were conducted for an 30
adm ni stration period of approximtely 24 hours. Using conventional neans
for anal ywo2pod/3esssunul ati ve hydr onor phone HO rel ease amrdTrmsbaisiovis4o

per cent age of hydronorphone HCl1 rel ease for each of the four pem eant
delivery reservoirs over the 24 hour admi nistration period are reported by
the plots depi Etgde  repPrty theemgan pharmacokireitig prefile (FXe peofils) fohen mean

phar macoki i i PK profile), for an exe ar er.rneant delivery
reservoir eg%@élgg%e%g%@fi%lévetrgre[s%ogrdgggﬁtacc;q@gﬁ{f? &‘r‘? p?‘?fg?t %@%to@é]?"gd on the
abdonen r eas esdtedfonfthelsbdbinfdngegoh obh &duk IEGektHairfddiae Giltectsl NEngPer Neant
reservoir was a film havi n%éa t hi ckness of approximately 1.4 mllinmeters 5

and conpr PEERFABIEHBYIRTVapa HikmAheviee adhicknesy o€ arproximpteln d dtraillémetersol yrer

and 50 _ neopol yer
The. pennoany CEBea o0 e o en b L SRR e B RSP E b ome. 11

(rel ati veapmoxinetdlptiado wieylgbttapebapohemfas tHempek meaatialr Faepu@idant as t he
bi o-active agent and 25 &gi ght percent mannitol (relative to the total
wei ght  of SPREOSYEGT Romprised e Metght pergentyydramerabeneidCl (relpiaye todhpioiadnt . The

nmean ser UWe@@ﬁ&E&{t%@ﬁﬁ%eﬂQﬁ%?%sgxzfo;hzgs i btl&g%}h)%'narg Shd78LSeigi @ function

of a 24-hour” adm ni stration reported | Igure 8. Figure 9
i |1 ustr at pecenteampioe] Gdativf totiretopHh srendd ok thegtermegnt odsetveir)lad additpat t ed in

Figure, 8 against th annacoki net i rofile of sjm.l ar penneant delivery
reser g%i r %ﬁgﬁoﬁ&m&e‘ﬁhﬂh@ﬁ eSS Sf"?mh]b’ﬁf‘rﬁg‘f’ B §OR5H IR 15@“1 1{)a|1rg§§ fdted, the
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reser vii r accor g}iﬁng to the present invention. The agueous reservoir
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conpr t5ed™ BFIPS ariickpsaolapprpimatoly 4 S sKBISPBIIR cel | ul ose) gel .
The per mﬁﬁﬁmﬁ@%ﬂ%@%l BN EIRAGY a;gérﬁ%&)ﬁ&%lﬂép%%hérg%‘setﬂé ke%@rvgﬂﬁgihg%d

approxi mately 4 % EVA (havin acetate conpone

appr oxi mathétkye$® I wpprodsmeselyiot hyn @ikt spparoixjdmahedpyoBOutiizatién of

hydr onor phone.. TP? L })ecti ve pem eant reservoirs were each tested on 8
hairl ess FRAFOTEECNS (gq%é'cts by applying the reservoir to a 1 cn®

m cropor at ed agig| 8t ilaéttA 5ddnhariShie o ARERHISEFA Okt ke R OVi ded on
the skin of the hairless rat subjects by thernmal poration using an
appar#t ushysomagphare egntaiging fAqSOUS hesan@ir gudriat & bydrbinbehent sontsinnig as t he

pesePor . TN LUGHTEL:AY AL YAETELEET R £8, FRghaREILL g, T Lher

poration ‘apparatus” was Oper at ¢ _ - _
repor t ed, cdofi®isad) iedromobERaE woh A/ PMPVICIgE deoxyBivpy ivdhARIPag) geUtTid zation
of approximately | ess than 5% whereas the nean ) )
permeantreservolr exemplary of the instant invention comprised approximately 40
wt. % EVA (having 40% vinyl acetate component), approximately 30 wt. % mannitol,
25  and approximately 30 wt. % hydromorphone. The respective permeant reservoirs
were each tested on 8 hairless 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
30 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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hydr onor phone utilization of the permeant reservoir according to the
present invention was approxi mately 95% Figure 11 reports a
conpar i sovoaboamssss phannacoki netic profiles for two difPerarstoosemsseant
delivery devices according to the instant invention as a function of 5 the
per meant reservoir thickness. The top curve represents data resulting from
a r eser volydréraviphgnauitlizapos bf the peohecaapmsaxomata@rging o thg poésehty dr onor phone
and conpri si ap r oxi mat el 5 w.%EVA" 33.25 wt. % nmannitol, 5 w%

pr opy!| enemﬁ?rgg’éll %‘r‘?@p@?ﬂ?@eg&. ¥8-hydr onor phone. The bottom curve represents
data resul ti ngpighRM1defbid 4 MmpLREA Y¥PmEaFHHMGcARMHOproBeefof thd Ny of

| i tydronorphone "and having a 10 thickness approximately twi ce that of the
r eser voi rdiglerept parmegni3Blingryslevisyrwasiinghiorthe maknt myentiandys a fuactidn afker

reser\voir [1.S]Ng..apptox m 67 of hydroporphgpe HCl provided a
mean usfi Itlhg §g’}?%er?no¥eg%glgg%:&f‘f§f'gél esta%’k%g{s ﬁeﬁra%fl{gd{%ﬁ‘ﬁﬁ&g Eginr#)ess r at

subj ect s. rebdtv6i@REVIAG b cotnPEsifi®is 6f ApPldxiMaiy s Mgk i®mdiidknass and

conpri sing approxi nately 35 ng o] hg{drom)rphone HO provi ded a 15nean

utili zat | SARISIEAPPERIRAEH 38 D590/nEd K. BA26 att- ‘%6 mannifel, fveds Prepylenghj ect s.

Fi gure 12 i ' ' fl or an
ol ar yE §ah a4 33 238t B BRRRNRGE TG bbb byl BU8 i Blng OF

i nvent i onfrothatsimiar reestadhoring feprakdatancT ag chydfonsirsh@emnbddiavingss r at
subj ects. The perrneant reservoir s a filmreservoir that was produced
accor'di ngh CEB%SPS%PWBHn%tPlﬁﬁW’éFF thay Otf%rewwcwwgeﬁmgﬂvi ng a thickness
of appr oxiyiRés 2 A fepb it 858 8ri ' ng of
hydr onor ph}??e JI)-I il?l?e?rhlga lt)e&e)rHrrg(%e’lﬁk'lt’les?fl ggg%gﬁ@k?\g@%%gg%@%bg@fﬂg6%%@2& rless
rat test afiyjleonaphynedipl yriomiged henaar sitivsionftapp@ximaelly S8P/cwbpor at ed

adm ni strtattié)n si]tslﬁ% ghe atdrq'anitst:@ti n ts'ilte was g ovi ded 01? t he skin of
the hair|'5€" PRI SUBTEEY SV HREr ?O“S%‘Fa 1eIRS T Bavg?.g APB&r4t us havi ng an
array of whizkhésaf@omdprifng a@[;ir@ﬁrﬁaitélﬁss RigSof I8/ dfdin@phéeBagebieliam t her mal
poration systemfrom Aitea Therapeutics. The 42 filanment array was operated
for d52 rnpan Wiizaten Biﬂp@équsﬁebeﬂgi%mn itgstem; qpuf kaitlgss rarsubigsisconcl usi on of a
24- hour adm ni t4 I . i e content of

t he delivery rliiggl;%\}g&?p%écilg%gﬁ%Eﬁaﬁrﬁ{i@%ﬁé}%;gg% (gﬁ§g}r%§)ﬁ%%ghone. Furt her,
t he reserexemplyy poinckadt delivednresdrunir déviepdueondinppioehy psdd iBRntigd tha- hour

with the targeted fl ux being approximately 0.13 jing,/cnR-hour.
Wilizi n&%ﬂgst?é%tlﬁ&ﬂvg%% HeHRP fsndesdpdiess stisHbipsigul Be parmeppigyr e 13

eDOT LS ARAUEIRLEL FiABEHIO ) PRU}BIKS LSRG, HhidiAL AR Bl OF ven

per meant delivery reservoir. I's en ta reporte Igure 12
i ndi ¢4t ewftAxamplcl hpeingeahickness of approximately .22 millimeters and comprising

approximately 15.5 mg of hydromorphone HCL The permeant reservoirs were tested

on the 16 hairless rat test subjects by applying the reservoirs 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 42 thermal
25  poration filaments, such as the PassPort™ thermal poration system from Altea
Therapeutics. The 42 filament array was operated for a 2 millisecond pulse. As
reported in Figure 12, at the conclusion 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
30  mg/em*-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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reservoirs tested therein provided a nmean hydronorphone utilization of
approximately 31% Using a linear extrapolation of this data, it can be

cal cul at estot2b@t138658 pr ovi di ng a reservoir havi ng a thi ckmesasedos/023640
approximately 0.08 mm a reservoir could be provided that exhibits a nean
utilization of approximately 90% 5Figure 14 reports the effect of pore
density wesdnvairstthgeditheiam provated amesintleydeomarhkonmadilizptiar ofappraiimetelyc profil e

of a pe eservpi r accordj.n .the present inventjon. As i]lustrated,
alteri ngagg)?‘e ggﬁ&%p&;%gﬁapplﬁ{lgﬁg%ggﬁgg, I?t 8 _EF?lc{l]]ﬂte idrlfft@mmewsimm. As
al so i | | ygiriifHavihda ARGMREPH HpprdimhBE/ RIS Hnl, A rBRHRIHENT wg fuege used to

provide a higher flux. 10Figure 15 reports the effect of por ensity on

t he aver dbe exibite aongahovidizatemahapprecentte@tdodn during a 6-24 hour

adm ni,stration..peri,qd. eprted, t an..serum concentrat.j on can be
expr eSsed as lg‘ffr‘?cltg'ir%? ftfl? E@e?iog_g??g%n%@n‘gﬂw ﬂﬁesaéﬁmp{:? ﬁ{‘%flifeont he

thei wal | yth@aieah phara@Bblahetd @biiRbIS fefineahd elvbirGaeorBR 16 @ik §:B&kht anot her
means for optim zing and/or custom zi ng the desired delivery performance of
a gi ven IBpeYigparys ilesistedoplicringposndergipewt in enmispedetssulbinedifferige a

parti cul ensiit V: Ler: | . Qi . per nt.adm ni st.ration site.
Figure 1 urxgﬁégérS %lé&/]tl%fgrér’%%ﬁgggér g%\e%t;%‘?ggn%e\ré%%gﬁjgrﬁeﬁlg}é%f %{;1;? 3%d§?rong 8 nor mal
t est subjpectide abighef flitacti on of time during a 24-hour adm nistration period
that conprised_adm_ni stering hydrgnorphone to the test subjects using a
per médnt 20 r&ggl;rga?)rrem\;ﬂa g‘itﬁ? B Senaiy® the aysreesilk@npohpi@ent i on. As

I ndi cat eder i oREARARM A BIS G'CO4 hSuUfind i ' Ln one
aspect, preovi de a nean utl ?i zati”é(zurof n%%%?@%ﬁﬁ?g?yﬁé?&gﬁaﬁ?%ea?n this
exanpl e, sewwutensdntiatomcan bargeressed as b fingtivn ofithedflathemtricagipr aseilnmt el y 79. 3%

t o approxi nmate 2. 7% Figure, 17. report.s, co rison, the_nmean

phar naco I@’lr%\élb? h}éﬁg%ﬂaﬂog P8¥39‘*£{5é‘¥%‘8’r%ﬁ’8?fbﬂ§n (ﬁ%‘é }ti C\gg 38 aeep&h% MWehH§hr mal  hurman
test subjlins fotdplieniding A6@6Y QistorfefzIthbeibe aaméﬁ?éyf&%an&@@f ®en
phamcoki netic profile of hydronorphone delivered to ten normal human test
subj dét s NgENPA BescTqUeLCragRest, compTiserelichngig Phiyidwiondeskimeé at or near the
saturation_point.. Fi an cunul ative insulin rel ease

ki netics Slﬁbggf%eu% ng%glt%e%geaélgﬁ‘?%}élﬁsﬁagggelre\ioi r that could be provided

according to Bigurpll6 réporfbhie peanEanh HydaRiotphdncwdicdn®sties a@bng gUr subj ect's
during a 24-hour adm nistrati.on geri od. The delivery reservoir conprised
appr oxi mACENS! togh sRIEER As adiBrctign obtimg IdeFBE ¢ Lhyloungdininisgration period that

comprised administering hydromorphone to the test subjects using a permeant

20  reservoir provided in accordance to the present invention. As indicated, the permeant
reservoirs of the present invention can, in one aspect, provide a mean utilization of
approximately 87.5%, which in this example, resulted from a range of utilizations of
from approximately 79.3% to approximately 92.7%. .

Figure 17 reports, by comparison, the mean pharmacokinetic profile of

25  hydromorphone delivered to nine normal human test subjects using a reservoir
described herein 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

30  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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co-polymer that was conprised of approximately 40 % vinyl acetate
conponent. Disposed within the EVA matrix was 20 weight % insulin relative
to the towel2oogizgdss of the delivery reservoir, 52 wei ghtrC¥usaoeio2slo
relative to the total weight of the delivery reservoir and 8 wei ght %
trehal ose relative to the total weight of the delivery reservoir. 5Figure
19 repor Disgobal within theEVA masix wik 2oweight Yoahsudin rblatied ®© the ol beifiai rl ess rat
subj ect s at. were administered insulin via a de|livery reservoir described
her ei n. ?%erﬁ&&%a?sew, é%t‘@lﬁ@%wt‘?lﬁdﬁlﬁﬁoé QiRlightodies the ability

of a del iygrety [RSFHHILA 8%1%&6% {i’feﬁ%l%ggreia@i‘(rg% ihfgf@%tgf\?gigm SAGadiRsK in as a

bi oactive agent, to transdennally deliver an e anount of the

i nsul i n teseavosubj ect over a 24-hour administration 10period. Figure 20
reporis the an changes i.n serum gl ucose concentrations a .4 hairless
o Sibj ect's RAFS OOt e CarEan 1TRG0R AR SR T o A A 58 npan
del i very r£:Q85EMO tHat ARRCIINNRRIET Blflin Vi ald3Bler§Rébervotecd@iveanRReRt €d in
Figure 20 once again indicates the successful "transdermal delivery of

i nsul i n Jeoithy cadribe date o¢norted de Egurh BYilhisiraipnthe abilicheaf adelmelyzigserbgir t he
correspondi.ng._changes .in serum gl ucgse concentrations. igure 21
Fepor t . ChyR R R IR, G e e U Bey R s an have on
t he st eadylivdraheffs@ivéintuuat oNbe PRONE td & viedj&ctoRerta T4-hMlirtdmifpb@4atiopac oki neti ¢
profile study involving healthy human test subjects. A series of film

per mb@nt PoEdHel i very reservoirs conprising hydronorphone HC1 as the

bi o-active ager : 0= g@% f.i wer e

pr epar ed, hav;% r?%éejre?%ﬁgwgﬁgﬁn%ﬁggcJSégﬁ/gW%c% ron%?%)tﬁ%lrsleah{r?ggﬁochl oride,
2865;/%/( \(/vhw)rlegtﬂayilléajmtmhflydzeraaé?xﬁ_st;a(ed?ﬁ@ﬂﬁ)traﬁ&demal&?vi}?_ﬁ%eﬁméam} I\/atnnijt lo! :

an 0 W) Propyl ene, gl ycol . Si rly, series of film neant delivery
Feservol RS EREEPRAHIHFG HERBhote HHEIL B i SBoRsnddRiba0agent but with
out  propyLaneh@laGahe dfodsshil deRERALLIM Sivilyl dréfisuBusindlaSespydipar ed, having
the formulation 35.75% (W w) Hydronor phoné hydrochl oride, 28.5% (w w)

Et hy L &ne descnpid hereinassechan@terizey by ithengorrenppr@sgran gan/inperNvamnglicast .

concentrations.

Figure 21 reports, by comparison, the enhancing effect propylene glycol can
have on the steady-state serum hydromorphone levels in a clinical pharmacokinetic
profile study involving healthy human test subjects. A series of film permeant

20  delivery reservoirs comprising hydromorphone HCI as the bio-active agent and
propylene glycol as a bio-compatible filler were prepared, having the formulation
33.25% (w/w) Hydromorphone hydrochloride, 28.5% (w/w) Ethylene vinyl acetate
(40% VA) film, 33.25% (w/w) Mannitol, and 5% (w/w)Propylene glycol. Similarly,
a series of film permeant delivery reservoirs comprising hydromorphone HCI as the

25  bio-active agent but with out propylene glycol as a biocompatible filler were also
prepared, having the formulation 35.75% (w/w) Hydromorphone hydrochloride,
28.5% (w/w) Ethylene vinyl acetate (40% VA) film, and 35.75% (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

30  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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Pet - meant delivery reservoirs wthout the propylene glycol were tested On a
1 cn2 mcroporated adm nistration site prepared on the upper armregi on of
t hi rt een 80 2besal3gdsg hunan test subjects for an adm ni st patrivspoope@eicedl of 24
hours. Likew se, penneant delivery reservoirs with the propyl ene glycol
were tested on a 1 cnR meroporated adm nistration site prepared on the
upper ar nsites gicpnpoivided vethadad ofithe hestraubjtatsby thebja posgtioalismgfaor  an

adm ni stration period of 24 rs. The adm nistratio wekr@ provided
on't he skapegR gt i da) Srparsri Ctamenl SR8 as e R oRmar o us

havi ng angafh@ofdtioh2stbd SFIFR A 1180 TREaPSutick | BIFRBH, Seoﬁ%fé? s, the PassportTM
thermal poration systemfromAltea Therac[)eutl cs, CGeorgia, USA. The

f| | anent ﬁlarr@;atmmﬁeqmraé@ﬂ foo e 2am@ligecpn B‘és&;néxsﬁm\g@m Riguesuthei n Fi gur e
| | l | d
<ot um ev i lohy ARl AP enEE R e B B R R s P TR PO P

t hose obt Eydi‘@;ﬂoiophbﬂe thﬁﬁwél@ra@yio&im@telgﬂpﬂﬂfdeg [dveer BlERRMbR L GhCR1th the
Fi gure 22 illustrates the results of an in vitro dissolution study

conpar i ngfcrralaten cemprgBs Brophigae ghsebhone rel eased from a reser v0| r omatrix
d t d
e e, ccor 32y AGESEEN LT S iy SR

conprising glycerin as a
hydr onor pperoetagel of &s&@rﬁctﬂmm relesgel dfont © memtrrmatcak prepapxiepasdihgac c o r di ng
rocedure_sinml le 6, al: does not conp

t t hat of _Ex
gloygefq n &Brosedirg siey ?‘ai %fa E%a?n@? 4a&§$ gﬂp@n%@g gYss &4 by- qompagi’kat es the
results ofygNakdny hmeﬁtﬁgé mg(ararﬁ& honPRALERCR ra%hhﬁal%é@vm%ﬁmxng the

ef fect of increasing glyceri eve S on steady-state hydronot phone serum

| evel s. Iprepztmeé amomliyg tdhypirooadip kiorikar KMObatied Exasrple 6 dbardost net pr epar ed
according to ocedur es lm | ar ’Irb? {.ﬂe exenpl ary procedures set forth in
Exanpl es ™ B 4hd éo CoppaIe g 106 gl ycerin, 0.5%glycerin, and 0.0%

glycerin, res pFthfeVE’J Staphed1R 1ﬁﬁ§fhtés&ﬁé Q@ul@i‘offe@l% Vhaitalessratat s over a
24- hour 20adm nistration gerl od gure 24 reports the nean serum

hydr ohibr phlereaedrasistsiusyisbpwinghe effeqt @mnrrer@alﬂﬁrgbtcegﬂ leyighsj cactiendystate wer e

adm ni st ef, Ofcﬂo;ﬂ&%%gf{%e%ﬁﬁ&eﬂ afn%lgﬁludﬁeﬂa&&%%%h&?é ﬁciod%h@%ﬁ aréc‘sggfo&&%

gl ycerin ur admni'strati o are ing to a

pr ocedur epigpared atcokding taprooddubesasimlisr 14 tl@éameﬁlpléfbpsodédﬁms b fadlsm conpared to
mean 25serum ydr orm@ghone concentratl on levels from8 human test subjects
t hat vvereE’é%’Hﬁ’ R St Delree RIRPHERS @QY%?r’cH’epﬁ/‘églyc‘?%é?@& P° cont ai ni ng no

gl ycerin, %@&éﬁl P éctfvla§r %@f@eeaeﬁresMHn @Ma{}ﬂé&'}&% b9 , and as

pr epar ed cordin procedure sim to that o Exarrp e 6 above. The
penneXnt admsirstraiiospende tested on human test subjects by applying the

AR NC ML A R i R S
human test subjects that were administered hydromorphone via a delivery reservoir
containing 1.0% glycerin over a 24-hour administration period, as prepared according
to a procedure similar to that of Example 4 above. This data is also compared to mean

25  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

30  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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poration using an apparatus having an array of 120 thermal poration
filaments, such as the PassPortm thernmal poration systemfromAltea

Ther apeutwoooe6ii3esski | ament array was operated for a 2 mpciritseaencepal se.
The resulting PK profiles show that glycerin, simlar to the effects of
propyl ene glycol illustrated above, can significantly increase the

st eady- stsahifarsie theeffastr aippophorae]l eV dlusaateid ebext, emn sighificaglytihacasel ease rate
of hydronprphope fromthe filmas evi denced t i ncrease i,n drug
utilizat ir{g?l.gteﬁ]ygﬁ?t@ somny ydhorparpppge 1gy ﬁcﬁlﬁéﬁfﬁé&ﬁaﬁ%@‘?&e BI6F#F& for three
lots of ﬁﬂdﬁﬁ%&gﬂéﬁﬁ‘oﬁﬁ{é@ﬁ{% A8ddn¥&d Vy IRSRENUMEn RN RRIZ8EGOr di ng to the
present invention conprising fentanyl citrate as the bio-active agent. Each
| ot of per mearftigael25veportsitesmesophamaeckipstispaoild factboredpisgien t he procedure
simlar to orlthe sarre;? that set. forth a(gtgf)ive ti nlaeExa le 7 t.and conpri sed
appr oRi et e s EPEFRERAICTY o/, TPITYOIN IV AP HEERE G ARP RS EYATEAR™ o1 . Four

del i very dogsisi@ eiftahyl @888 the Blo-NERE abaf! BdciOt bhgerklRafdRiReyr egi on of
hairl ess rat test subjects by applying the reservoirs to a 1 cn®

ni cr opor aesadveitkivas rrepaaed ansortingto tipprogedtire sisitaate enthe serae aahapicbvi ded on

t he skin of,the t.e | £C t ' [ oARRAL At Us havi ng
an array t?}'fth fgﬁvetlﬁztf(ﬁéﬁ Pelp’g F'%‘il ?%r@?%d?géw?@ﬁ%éb%% E’t"ﬁpé’ a/gaé 6rt Tm t her mal
por at i on ys&k emdfal@% Alahsidol T IFetageivet Ciservbies frohantiniot sreratestadsn dper at ed

for a 2 mllisecond pulse. The 15adm nistration period, extended for a

dur atlilon abfomepFesiqmhed Buylesssatigsisubjeqts by pERIYIME the TsseaATPI HE 6RY | e i ndi cat es
the abili | £ VahliSis@dsi dédVEME sBR Jro

repr oducir{t% {/p%?%%?%gﬁgislrﬁ\éﬁg%?lf/e:Islg{esat%elg f/ﬂ le%tb\?/tg%a%i)? %lgnt an@l ngii trate over
a 24- hourthathst subgict by thermyeroratn winglaneppdatusherving abyrrepwp szl thermalt he nean
fentanyl citrate serumlevel PK 20pr@file for perneant_deljyery reservoirs
of the pridLE fﬁﬁ’@@’?f?’i g 8%%5@%%9& diﬂ?e\“@f{%a@%}ﬁyé%m%?@dﬂ “of fentanyl
citrate. ’J!‘Hérag@ﬁﬁés@l’ﬂh%rﬁlaﬁ&ﬁ%a Svad opSARAIbSOP ndflisB®AA PudRt amd citrate
serum |l evel PK profiles for delivery reservoirs prepared according to

pr ocddur esinghisiratiom peviod ivatenddd fox adptation pf aprogimasdyps hevisgTho% f ent anyl

citrate and . 5% f ent I itrat es tivel -Fi [ S that, in one
aspect ofre?ﬂ@n%)?lg%%ﬁg%ﬁ%fiﬂﬁ%cﬁ?a?%sﬁt,ﬁe @ﬁf%%f/ &%clle% 1?%1873 e%éﬁo q{)seo elivered
t hrough rrede@pifesidnito téRodlcibly preriddwieldtively steady delivery of fentanyl

citrate over a 24-hour administration period.
Figure 26 reports by comparison, the mean fentanyl citrate serum level PK
20  profile for permeant delivery reservoirs of the present invention comprising differing
concentrations of fentanyl citrate. In particular, shown is a comparison of mean
fentanyl citrate serum level PX profiles for delivery reservoirs prepared according to
procedures similar to that of Examples 7 and 8, comprising 10% fentanyl citrate and
5% fentanyl citrate, respectively. Figure 26 shows that, in one aspect of the present
25  invention, fentanyl citrate can be delivered through micropores in the skin and that the
steady-state level can be controlled by the fentanyl content of the delivery reservoir.
Figure 27 reports the mean insulin serum level PK profiles for four lots of an
exemplary permeant delivery reservoir device described herein comprising
lyophilized insulin as the bio-active agent. Bach lot of permeant delivery reservoirs
30  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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steady-state |l evel can be controlled by the fentanyl content of the
delivery reservoir. Figure 27 reports the nean insulin serumlevel PK
profil es wonrodesgessot s of an exenpl ary perrneant delivergTiissasoaseno devi ce
described herein conprising |yophilized insulin as the bio-active agent.
Each | ot of permeant delivery reservoirs 30 conprised approxi mately 20

vei ght  %,5\fn? @ipsporhioRbdhiniste o xed. pTlenidministatiqppsiex agirevidediomtieght %
insulin. The reservoirs were processed via a nethod of magnetic stirring
and sol vekin of4ks esigubiesihy temna) ppiptipd 8ipg 3R pRPFAYFhRERS 2P gayeh &0 t est ed on

t he abdongen reqi.on. o L1 Mby : i e reservoirs
to WO 2%&?@&%@%%&%0@33@@%& a§§f‘1c> rﬁm%%ﬁ%f%%gtrlgr?%gy égggﬁoﬁlihst ration
site. Theurdmheiapeitidsi Qhe Sildmentamapway bpkerdted fort 125 sidiliseadndipudset est  subj ect

by thermal poration using an, apparatus ving .an.,arr of .80, ther mal
p)c/)r at Pon Qchaﬁﬁlf:ﬁds ?hesaéﬁﬁr%%at’c : eﬁﬁg Qﬁﬁﬁe%ttlﬁ%g fjrﬁliatlﬁ’&f’ggi?mﬂxwg %%f rom Al tea

Ther apeutls, THRGehMATROR ¢ pRUAS: ORANAL Adeeloid, 4o Sofhl hirasond pul se.

5 Once ap nistration period extended for a duration of

appr oxi mareindica® theabitity ohéerdebiuéryirespryretsof ¢ peseht inventiaytoeach | ot of
reservoirs, as.shown.in Figur 7,. indicate.the abili for the delivery

r eser voi F@reﬁ?uce & PR ee‘?lfequW\‘?g’ns[%‘?ang d[equrgigfgléﬂ@? BYS %%%bﬁu&e a relatively

st eady dgliiVGEYatRh JoRsH bhd a0V @i AtiBAaidauste al Hetbsid off fRRxpapleptioand at a
drug utilization rate in the range of, for exanple, from 10 53%to 93%

Fi gude 283Petodf¥X’e, by conparison, the enhancing effect glycerin can have on
t he peak serum.insybin | eve | q i r of:i| 5 i nvol vi ng
hairless rat té esgl% f@(ﬁb@%%@%@%g g@ﬁ?@e@gg&%g}gﬁlhﬁ??v&e&% reservoirs
as descr ithegeaknica@niiselin BRelwii b phirglacekiraticarofile sietyenagaing Hagkseiton t he

abdonen region of three 15hairless rat. test subjects. %eﬁndl arly, a series
of three t?fgﬁ‘#@ﬁfﬁﬁ- Aerigsetihies DRININF LELVEROEF LY 9F "a?pf%F‘Ef Fely 20 wei ght %

EVA, apprgx f LDl It aga RRPNHAK b @Yo e RigtH ofuieBS Ul i N,
appr oxi ﬁ?ﬁ%&ﬁW%ﬁéﬁg%&%chefgll%netgaglnd appr oxi rra? efy .830 meieght %
cresdb, vmirtesats test adfjets. Bintilhdy abstoreof theggipermedat dbliessy eservoass rat t est
subj ects. Specjfically, the subjeg rneant del ive reservpirs were each
appl i ed tcamé”ﬂfmgﬁ@PWﬁ‘P%}W&&%‘H&ngﬁ%{%PB{QXE)IH&‘[SMZO*{?f"{%&?‘%}gﬁn@n the skin of
the test Suhixaahtelds {BRAS infMAkRExiHEI 1 Ry SR rilgaidng an array of
120 t her P E)(or ategbcl)gn fgii%l arréﬁt s,n s%pgh 1as eltl.%e Pasggor ?‘rl}km&t heuiial poration
syst em f rapmoXiimetalyth&F wpight Vcesesolveere plsatestad carthapbdpmeroissioard§redr a 7.5

i1l d. pul se. | | t N nj ' ' t d f
Gur at  on OGS 5 Sict TGS " iSant o BRRLpSlctin ARV BSERGySt pleed Tor @
f or mghat i apn Whlledgb ¥ q &’ micapetdtatadniinBtgiod singrovidedog tterskiveafithe

steady-state serum |l evels of insulin conpared.to the foir %I ti 051 W t hout
gl ycer i n.test subject by thermal poration using an apparatus having an array of 120 therma

poration filaments, such as the PassP ort™ thermal poration system from Altea
Therapeutics. The filament array was operated for a 7.5 millisecond pulse. Once
applied, the administration period extended for a duration of approximately 24 hours.

25  As shown in Figure 28, the formulation with glycerin resulted in significantly higher
mean steady-state serum levels of insulin compared to the formulation without

glycerin.
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What is cl ai ned

is: 1.A device for causing the transdermal flux of a
pernmeant into a subject via at | east one fornmed pathway through a skin
| ayer of wbeosuisgeet, conprising: a delivery reservoir eQEUS2®IGNZ640

i) a

non- bi odegradabl e matri x having a bottom surface and defining a plurality

of conduits ther

ein the matrix, at least a portion of the plurality of

conduits being in comunication with the bottom surface; and ii) an
undi ssol VW85 gleBpef i ¢ peni eant di sposed therein at |east a portion of the
duits of the matrix, wherein the hydrophilic pet-neant

plurality of con
can cone in,ycont
bottom surface o

eyl SHOGUSANRRNS LN bel CF 2BLHNS, SR £k uben t he
3‘€Wé ma FEX g ? g I'n ?pﬁl é

on with the

S positlone comruni €

at | east one f or nEidagpahdfsred pathhaydeviglea ofin Gyet of the sulljestei n t he perrneant

conprises at | east one bioactive agent.

the perneant is
pe/l eant conpris
2, wherein the p

agent .

3. The device of Caiml, wherein

801BPEes i ve agent. 4. The device of Caim2, wherein the
gael%&%ws%ﬁ%o%ﬁgjn%acti ve agents. 5.The device of Claim
er nean i ses at

conpris

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
it) an undissolved hydrophilic permeant disposed therein at least a
portion of the plurality of conduits of the matrix,
wherein the hydrophilic permeant can come in contact with
subcutaneous fluid from the subject when the bottom surface of the matrix

is positioned in fluid communication with the at least one formed pathway.

The device of Claim 1, wherein the permeant comprises at least one

bioactive agent.

The device of Claim 1, wherein the permeant is a bioactive agent.

The device of Claim 2, wherein the permeant comprises a plurality of

bioactive agents.

The device of Claim 2, wherein the permeant comprises at least one water-

soluble filler.

The device of Claim 2, wherein the permeant comprises at least one

osmotic agent.

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

hygroscopic agent.

The device of Claim 2, wherein the permeant comprises mannitol.
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| east one water- soluble filler.
devi ce of Caim 2, ipher a morthiedgeadwbdinmattiaripringesoiton] safte arnk osnoti c

6. The



7. The device of Claimb5, wherein the filler conprises at |east one
hygroscopi ¢ agent. S. The device of Caim2, wherein the penneant conprises
manni t ol .wo2oo¢fizessdevi ce of C aim 2, wherein the pernearCTAUS@6I0s®H30 at

| east one anti- healing agent. 10. The device of Caim2, wherein the

per meant conprises at |east one anti-clotting agent. 11. The device of
Claim2, wherein the penneant conprises at |east one antiinflamatory agent.
12. The device of Caim2, wherein the penneant conprises at |east one

itheliagi Lnhi bi t t. ' - [ [ h
per moant  cotpr s bie S SeGHSRRES et (e el et A e B 01 M 0

devi ce of d ai mﬁeaﬁy}@gg@it_n t he penneant conprises at | east one
mel anogenesi s inhibitory agent. 15. The device of Claimb5, wherein the
filler is present in an amount, relative to a predeterm ned anmount of

bi oacti ve agent, : i nr, 1 1 sage of
bi oacti ve ag(gnt j&%&é@%ﬁﬁ%é@éé@ﬁ?&@ﬁﬁ%ﬁ%ﬁeﬁfﬁ g}p?]lsﬁlgq%gﬁgaa%? i g pr esent

in an anmount andclonimgageidti on, relative to a predetenfined anount of the
solid matrix, that can provide a predeterm ned rate of transdennal perneant
di ffusion. 17. The device of Claim1, wherein the non-bi odegradable matrix

conpri ses ajpat e’gfxé @é@%é@(ﬁaiﬁ?ﬁy\ﬁﬁéreinjtﬁe pRatt@oniRised at @8t Ghclafti- Wher ei n

t he wat er-insol ubl e pol yner conprises an ethyl ene vinyl acetate co-polyner
19. The devi ce onfl@maiory dgendherei n the delivery reservoir conprises from
approximately 20 weight %to approximately 80 weight % matri X.

12.  The device of Claim 2, wherein the permeant comprises at least one

reepitheliating inhibitory agent.

13.  The device of Claim 2, wherein the permeant comprises at least one

nitrous oxide inhibitory agent.

14,  The device of Claim 2, wherein the permeant comprises at least one

melanogenesis inhibitory agent.

15.  The device of Claim 5, wherein the filler is present in an amount, relative
to a predetermined amount of biocactive agent, that can provide a

predetermined transdermal dosage of bioactive agent.
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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20. The device of Claiml1, wherein the reservoir conprises from

approxi mately 20 weight %to approximately 50 weight % matrix. 21. The

devi ce ofwOlaeam3sssswher ei n t he penneant conprises a sal PCcTAR2006hescdevi ce of
Claim 2, wherein the bioactive agent conprises hydronorphone. 23. The
device of Claim 2, wherein the bioactive agent conprises a protein. 24. The
device of Caim2, wherein the bioactive agent conprises _a peptide. 25. The
devi ce of Q%i mDhe davimeaif € laitel, bihsadn theeleliyemytretesyRir FUBFISeREOM n. 26. The

device of Claim1 _wherein the deli lurality of
dol i very r eservarPEN RGO RGRREE Y Fefeh Ry 3 SRR P & 3 m Yo

wherein at least two of the plurality of delivery reservoirs conprise a
di fferent penneant. 28. The device of C aim 26, wherein each of the
plural ity o20.del Thedeyiqesd&rlainy b.avhesnp resesavelr FPEPRISE 198} neant . 29. The

device of daim Z%irox"fﬂg{eﬁ% %ba%vpﬁhp%%ghljintoxm?gtg?%lowgglyt %8RV O0I rs can

transdermal |y detiV e one p ean a predetermned rate of
delivery over a predeterm ned adm nistration period. 30. The device of

Claim 29, wherein the predetermned.rate of delivery remins substantially
constant ova&r t hEhgdevistad (iripbt VeRFETR i RW@HCB@PF%@“%L The device of

Cl aim 30, wherein the adm nistration period is fromapproximtely 0.1 hours
to 400 hours. 32. The device of Caim 30, wherein the adm nistration period
is from app2dxi nbhedeyi® dfdilaim 2,0ovlic2eih the BoadTe aged cdepiises of Cl ai m 30,

wherein the adm nidsltrat'on period is fromapproximately 12 hours to 30
hour s. hydromorphone.

23.  The device of Claim 2, wherein the bioactive agent comprises a protein.
24.  The device of Claim 2, wherein the bioactive agent comprises a peptide.
25.  The device of Claim 2, wherein the bioactive agent comprises insulin.

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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34. The device of Cahn 30, wherein the admnistration period is from
approxi mately 30 hours to 50 hours. 35. The device of Caim 30, wherein the
adm ni st re0i2006/PBesssod i s from approxi mately 50 hours toPr8@/UsSe6®23636. The
device of Claim29, wherein the predetermned rate of delivery is variable
over the admnistration period. 37. The device of aiml, wherein the
delivery reservoir has a substantially planar and snooth bottom surface.

38. The device of Caiml. wherein the delivery reservoir has a textured
bott om surf.ace. he .ce,of ery reservoir
has a botto ‘surﬁé é"eﬁm 1}116%(5; %ﬁ%egﬂs?t]adgyﬁgt? r};etgl\f%dqﬁhb ottom surface

I's non-planar. 4&prdtimati@yo.¢caoofs €hed fors. Wnerel n the permeant is not
transdermally active until activated by fluid. 41. The device of Claim]1,
wherein the deV| ce can transdennally deliver at |east about 10 percent of

tZBSGP(igggg %%%%}%%ﬂg g@%&ll}\{?%l eﬂ\/gfatgg{%i s penfd 1f/\/]grglrnel n the device

can transdernal | sppaetimatety @hotreds12 hévast 20 percent of the perneant
di sposed in the reservoir matrix. 43. The device of Cdaim1l, wherein the
device can transdermal |y deliver at |east about 40 percent of the per-neant

di sposed i g4 he Tﬁé@év\f Jf(fl?ﬁﬁ B -wittfein ftCaddBMIsH S pdelodliftrdm Wherein the

devi ce can transdennally deliver at |east about 60 percent of the petneant
di sposed in the apsermeiely hours to #BhouThe devi ce of Claim 1, wherein the
device can transdennal ly deliver at |east about 80 percent of t he perneant
di sposed in the reservoir matrix. 46. The device of Claim2, wherein the

devi ce can 14.ansugs adideyofdehiny 80, viterdie @t adalipigiratléh pefoddntronf t he
bi o-active agent disposed in the reservoir matrix. 47. The device of Caim

2, wherein the denprexdmethy 30 Bewady Hubewfs-del i ver at |east about 20 percent
of the bio-active agent disposed in the reservoir matriXx.

35. The device of Claim 30, wherein the administration period is from

approximately 50 hours to 80 hours.

36. The device of Claim 29, wherein the predetermined rate of delivery is

variable over the administration period.

37.  The device of Claim 1, wherein the delivery reservoir 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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48. The device of Caim2, wherein the device can transdennally deliver at
| east about 40 percent of the bio-active agent disposed in the reservoir
matri x. 490 206w138e8i ce of Claim 2, wherein the device caoTiusansdessaml | y
deliver at |east about 60 percent of the bio-active agent disposed in the
reservoir matrix. 50. The device of Claim2, wherein the device can
transdernmal |y deliver at |east about 80 percent of the bio-active agent

di sposed in the reservoir matrix. W) 2006/ 138658PCT/ US2006/ 023640 Si . The
devi ce of i m ' ' : k at | east
about 90 petzent 17 AP T 11 PHYER SR N bR R A BN T 182 he
devi ce of O ai m Lastfabotd ) pezeaip of e pgrmiedatidisporgd Suthpoedertodnym@atrixavi ng an
inwardly facing surface, wherein the delivery reservoir has a top surface
and an opposed bottom surface and wherein at | east a portion of the
inwardly faging %@a&ﬁ&%@éla@%, i fofle JURROL thA¥EmaBy QeRpeGt ed to at

| east a portion of a top surtface of the delivery reservoir. 53. The device
of O aim52, furidasirabooindlypestand ofithepetresini disposet! aathe réwywir womect ed to at
| east a portion of the bottom surface of the conposite reservoir. 54. The
device of Claim52, wherein a portion of the backing support |ayer

peri pheral | y4 ext @RdacREYONCIalN e, HBSBIMAL HeBfEcahamSidmally Weiedr a8 portion of
peripheral |y extendi ng support [ayer has an adhesi ve | ayer deposited on the
i nward facing suldasicdouhel payéent 86the Praneial iligpossd HOhgirpHeE®Ir A n t he
protective release layer is renovably secured to at |east a portion of the
peri pherally extendi ng backi ng support |ayer. 56. The device of C aimb53,
wher ei n whenst heThe aéwes bVElaigll paheecinafiedetise ¢aaneanedtrmialie dbltdratm sur f ace of
the conposite reservoir can be positioned in fluid comunication with at

| east one pat hwaleapibpReSGRareeng pI tepgppesnt disgosed hBedeservalt BFIE aj m 1,
wherein the delivery reservoir conprises a top surface and an opposed
bottom surface and wherein a first electrode is positioned in electrical
conmuni cat i 46 Wi The tibdcé opChim Rawkerindhea dsecocwh telnedermatly delvepasi ti oned in
el ectrical connupic%hion(rdth th? botto surfagf. %E"tThe device of Caim
57, further conpt5asavguial( pPrrreit of BEdiQsad EasETHSPORTE I PORST P om t he
delivery reservopf,yand adapted to be positioned in electrical comunication
with the skin of a subject. 59. The device of Caim57, wherein the first
and second el ectrodes are in selective electrical communication with a

cont o Lab gyvel 05k SHELSAY RAYREE B0or OB MR AL G 2> e

the first, r eéctive ectri cal
conmmuni cati on W {dastnbe@nto ﬁérl:@i@bﬁtﬁécblié-a@tﬁze@rgeﬁmii@@éd in the reservoir

matrix.

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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61. The device of Claim1l, wherein the subject is a mammal. 62. The device
of Claim®6l, wherein the subject is a human. 63. The device of Caim1l,
wher ei n twe 20&li3968y reservoir has a thickness in the raogasedosfoessan 0. 01ni n
to 10.0 nm 64. The device of Claim®63, wherein the thickness is in the
range of from0.5 nmto 1.0 mm 65. A systemfor causing the transdem al
flux of a petneant into a_ subject vi atgé | east one fanned pathway through a

skin layer of théhgdsyieeel Clagnds whewy the feyceeaptansdermatly REYEAAI |y for i ng
the at | east one ! k B (e : ivery
reservoir conpri é{aﬁﬂ%ﬁ%?&%&éﬂ%@g#ﬁaﬁk g1shg%ér8in;1(t g\g/sie%mgm%%itxlf om surface
and defining a plurality of conduits therein the matrix, at |least a portion
of the plurality_of candujts. bei in conunication with the bottom
Surface! ang WOTBOAEYaSBkeRpET BseDeroDsS P Whirt bervaa e
wat er - sol ubl e peppeaNtde ﬁaﬁg%ﬁc@%ﬁa@m&he b&asty fbls&‘i’{)ﬁ”ﬂlﬁé"a dub@ce! urality

of conduits of the matrix, erein the water-solubl e penueant can cone in

contact with subeud amepnesed boiiam wirdacetahé wihstein a lsast b acsiopfolthe natrix is
positioned in fluid ni cati oan -w t.h the at | east .one forned pat hway.
66. A met hod for %%ﬁ&&agu?lﬁ%sTr&aé’ﬁgég}erP&‘Fﬁlﬁg3§ppoofﬁe%y%é§ ﬁ%"élre\(f‘tegﬁ?% a subj ect
via at |east oneidast ipabhyeyp subfaesigihtha dslivieny taay@birof the subject,
conprising: a) providing a subject having a transdermal peuneant

adm nistration site, the admnistration site conprising the at |east one

formed pathway th,0400,808K]alnls3Y RN conllfistil Hiblecibd ey lagbing a delivery
reservoir conprising:
: connected to at least a portion of the bottom surface of the composite

reservoir.

54.  The device of Claim 52, wherein a portion of the backing support layer
peripherally extends beyond the reservoir and wherein at least a portion of
peripherally extending support layer has an adhesive layer deposited on the

inward facing surface thereof.

55.  The device of Claim 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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i) a porous non-bi odegradable matrix having a bottom surface and defining a
plurality of conduits therein the matrix, at |east a portion of the

pl ural it ywohoeonsésst s bei ng i n communi cation with the betraweadntmee; and
i1) an undi ssol ved wat er-sol ubl e perneant disposed therein at |east a
portion of the plurality of conduits of the matrix; c) placing the delivery
reservoir in fluid communication with the at |east one forned pathway

t hrough t heSSski rTheadenice o hiainh) S Twlirthencompasing a e elocrogle raaedeloir in fluid

comuni cation w_th.the, at |east.one fo tar oL skin | ayer
to draw subcut af@5tHoneq ﬁf”ﬁl tﬁ? g?,}}vte%reg%r%ﬁgg?@? Irl%\{n@tﬁé’@ fﬁa glﬁgglélf%s(?ﬁone f or med
pat hway and to siisheeHleshhnichamnseanfigd dkin dfd subgect.penneant at a desired
flux through the at |east one fornmed pathway. 67.The nmethod of C ai m 66,

wherein step d) further conprises: di ssolving at |east a portion of the

wat er - sol Ub§n9e\;va s?ﬂ%ﬁ%%cei o?CﬁéiHaﬁ%‘?it, qn%gﬁﬁgjee:q%%@rsgmdtemc%g& dbg at | east one

fonnect pat trans Ing at | east a portion of the
di ssol ved penneafglective tlbetrids Somadmidatinn ththcugintroHeblatvolteggst camentf or med

pat hway. WO 2006/ 138658PCT/ US2006/ 023640 68. The nethod of C ai m 66,
further conprisi¥§'%i ssol ving at | east a portion of the hydrophilic
penneant in subcutaneous fluid obtained fromthe subject. 69. The nethod of
Claim67, wherein the transdem al delivery occurs by diffusion through the
at | east ong).patHwadevie dfif8aiskis wdicreih thesfusl, eesond w}/ tidelepioescrrdf O ai m

66, wherein the del] ir i I ntai A5 LYl Lynj.cati
win"the ot | cash oBRENEE RIS FAEmeReloh W 2 Rhebe Kieg PP 0, OF

time sufficient §prder ansdermal ly deliver at |east about 60 percent of the
pet neant through at | east one pathway in the skin of a subject. 71. The
met hod of Claim 66, wherein the delivery reservoir is maintained in fluid

comruni catiémlp vwh;]e #t%?ce%fqlglﬁ’ghtm?ei Zlgn%l% ecic%ai[rﬁgmﬁliéi.n of the subject for

a period of "tinme sufficien rans y deliver at |east about 80
percent of the water soluble pmneant through at | east one pathway in the
skin of a subject. 72. The nethod of Cl.aim 66, wherein the delivery
reservoir i@ mai Feadevae ofClrin,bly Wﬁ%mec%heﬁwsmuﬂlaphe at | east one forned

pat hway for an adm nistration period of approximately fromO0.1 to 5 hours.

63.  The device of Claim 1, wherein the delivery reservoir has a thickness in

the range of from 0.01mm to 10.0 mm.

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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73. The nethod of C aim 66, wherein the delivery reservoir is maintained in
fluid conmunication with the at | east one forned pathway for an

adm ni st r&Di2006/PBess8od of approximately from5 to 12 hoursT/Uusdoos/Hbss4eret hod
of Claim&66, wherein the delivery reservoir is naintained in fluid

communi cation with the at |east one fornmed pathway for an adm nistration
period of approximately from12 to 24 hours. 75. The method. of C aim 66,
wherein the deliveri)res@® Pwlﬁsoihéedﬁ’éﬁtﬁtsgﬁli’é‘?ﬂ"?rﬁle@tlﬂl%POE‘%ﬂﬁl?ﬁ’fﬁrb% fh with

;Bgrgil Lg?nyoPsoIﬁig&goﬂg%B% ggh}%ﬂuaﬁg}%;%g ﬁrtfleog%t@}v\,her ein the

del i very reser voisolibde pametmicae dome iif damitabt smim;umma:teoomﬂumdtvtfhmhhe at | east

one formed path for an ad nls ration, pe pr oxi mat from1l2 to
72 hours. 77, ThdOHePHBEReT O ol PR Dy P BRRG ST

el ectronotive fora@feagtcbﬂemm to enhance the rate of transdernal
delivery. 78. The nethod of Claim g6 wherein the subject is mammalian. 79.

The nethod of Claim 78, wherein the subj ect is human. 80. The method of

Cl ai m 66, rein,t meant es st _one actl ve . a ent 81.
The method R O 4 e TRhen Bing e Eensafimal 68 R peridel R f eifee

bi oactive agent s.at &3st ollkGForBidRthvwedy tﬁ}o@gma@ﬁm ﬁg&rcﬁ’ltﬁb §u|bect9€F meant
conprises at |east one hydrophilic f| 'l er. he met hod of C ai m 82,
wherein the fill éﬁn&?’élﬁmglses at | east one osrmtl c agent. 84. The net hod of
Claim 82, whereinyt ik ent.

The method of O &) i di S RTREREE ohdo R p e MERAREORE BT
86. The net hod ofth&@himiﬁﬁmmhmwmpﬂsh@ the bt le&istODéTﬁfmﬁé@amWab/emtlglone
anti-healing agent.,.87. The ne hod of Claim82, wherein the filler is
present in an ki layen ofths wibjsgtia predet er m ned amount of bioactive
agent, that can py)oxiRIiRs PEAHRIEINDEH cbipAsiHer mal dosage of bioactive

agent .

1) a porous 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

ii) an undissolved water-soluble permeant disposed therein at least
a portion of the plurality of conduits of the matrix;

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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88. The nethod of C aim 66, wherein the penneant is present in an anount,
relative to a predeterm ned anount of the solid matrix, that can provide a
pr edet er mvoedogBsessof transdermal pernmeant diffusion. 8®cTiiseomsmiised of
Claim 66, wherein the solid matrix conprises a non-bi odegradabl e pol yner.
90. The nethod of C aim 89, wherein the non-bi odegradabl e pol yner conpri ses
an et hylene vinyl acetate co-,polgmer. 91. The nethod of C aim 66, wherein
the del i ver §8r esdhg srethadoniiripisn 80, fpHheT SEPHREESEPyINERL {Gasihportion o

approxi mately 60 i 9 trl aﬂé’otuP . ! wherein the
delivery reser vof’rﬁfg%&gﬁ@{e@ 46%%@%?u§gﬁtrmte 39‘ %&%%18%?0 ﬁ/ﬁh 8

approxi mately 40swgeght % matrix. 93. The nethod of C aim 66, wherein the
perneant conprises a salt. 94. The method of C aim 80, wherein the

bi oacti ve agent conprises hydronorphone. 95. The nethod of C ai m 66,

wherein theggel i gt IRl sﬂr@{&gg%@ﬁﬂsyg@a& btivefy SQuRos) te

reservoirs in a stacked arrangenent. e nethod of 'Claim95, wherein at
| east two of t hediffusical thtopgbthadsll¢aseone padiservioithssidonbibie sebjactdi f f er ent
perrneant. WD 2006/ 138658PCT/ US2006/ 023640 97. The nethod of C ai m 95,
wherein each of the plurality of delivery reservoirs conprise a different

peuneant. 98¢, Thepewidial GfCIGNREENWAReIMARS RliRely8sdPbdif BlrhiiMtaedde! | very

reservoirs can transdernmal|ly deliver at |east one perneant at a
predet er ni ned r aflgidgongappigation wijlethegt lppgtpae ppilivagdn gerskarolghe t i me. 99. The

met hod of Caim . ej. n. t re 1 | remai ns
substantially cogs %ér?t}g%%%%otdl%ﬁ%&nelﬁgﬁcq%aﬂgg%@{1#%&&8@ %ﬁ%g%%%gé%t wherein the
predet er mi ned r atbowfc0gdetdeyesfithe perantahtongh veleadtion® pathway in the skin

of a subject.

71.  The method of Claim 66, wherein the delivery reservoir is maintained in
fluid communication with the at least one pathway in the skin of the
subject for a period of time sufficient to transdermally deliver at least
about 80 percent of the water soluble permeant through at least one

pathway in the skin of a subject.

72.  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 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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75.  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 24 to 48 hours.

76.  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 72 hours.

77. The method of Claim 66, further comprising applying an electromotive

force to the permeant to enhance the rate of transdermal delivery.

78.  The method of Claim 66, wherein the subject is mammalian.

79.  The method of Claim 78, wherein the subject is human.

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

bioactive agent.

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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86. The method of Claim 82, wherein the filler comprises at least one anti-

healing agent.

87. The method of Claim 82, wherein the filler is present in an amount,
relative to a predetermined amount of bioactive agent, that can provide a

predetermined transdermal dosage of bioactive 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



