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SYSTEMS, DEVI CES, AND METHODS FOR PONERI NG AND/ OR
CONTROLLI NG DEVI CES, FOR | NSTANCE TRANSDERMAL DELI VERY
WORMBCHS2BACKGROUND Fi el d Thi s di scl osure genepEi/Ug2007/085920

relates to powering and/or controlling devices, for
exanpl e nedi cal devices, for instance transdernal
delivery devices. Description of the Related Art

Medi cal devices that enploy electronotive forces are
well known in the art. For exanple, iontophoretic drug

delivery devices enploy an el ectronotive force and/or
cur r édYSTEMS;, &isfiSES AN ME/BH@Bent ORPQWERINS: ANJ¥OR

su n.ioni : [
¢ nora LR YRS TR MR TR P RELvERY
bi ol ogi cal interface (e.g.peglkgs nucus nmenbrane, and
the like), by using a snmall electrical charge applied
to an iontophoretic chanber containing a simlarly

ive agent and/or its vehicle. lontophoresis
B%ggﬁgggnﬁﬁéically i nclude an active el ectrode assenbly
and a counter el ectrode assenbly, each coupled to

opposite poles or termnals of a power source, for
npl e a chem cal battery or an external power

o 7 TR L2 AL B 4 e

devicksideserarnplepaeditaiadesices! fop ditstehceaisdedmabidivendevices.
el ectronpotive force and/or current. Such el ectrode

el ements often conprise a sacrificial elenment or
Ué@“ﬁ&whdoftﬁgrl?e?é‘te lr? silver or silver chloride. The

aC

Tve agent mnay pbe either cationic or anionic, and

t he power Medivatdeviegs that empldyoeleettorhotivapforeest dre well known in
appropri ate volta?e pol arity based on the gol arity{ of

thevataEPT Gxampenton QW@WNQ%%'VW}F’G&Q% Py gesirgtipmotive
S SR, i A SRl Ry e o

ionizsel sarnpounet; landsniaciang, taytherigeetioaa bicaclive-agentaand tree like), to
2 ECET B0 (G S MU aREREIRS. RORSS NGy Jioo 2 sl
eRRE el ER&Ye P pfi€d YEan iontophoretic chamber containing a similarly
charged active agent and/or its vehicle.

lontophoresis devices typically include an active electrode assembly
and a counter electrode assembly, each coupled to opposite poles or terminals of
a power source, for example a chemical battery or an external power station
connected to the iontophoresis device via electrical leads. Each electrode
assembly typically includes a respective electrode element to apply an
electromotive force and/or current. Such electrode elements often comprise a
sacrificial element or compound, for example silver or silver chloride. The active
agent may be either cationic or anionic, and the power source may be configured
to apply the appropriate voltage polarity based on the polarity of the active agent.
lontophoresis may be advantageously used to enhance or control the delivery rate

of the active agent. The active agent may be stored in a reservoir such as a
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as a polarity selective barrier between the active
agent reservoir and the biological interface. The

woresoBozse4 typically only permeable wth respeRCT/US200T€85920

particular type of ion (e.g., a charged active agent),
prevents the back flux of oppositely charged ions from
the skin or nucous nenbrane. Commrerci al acceptance of

i ont ophoresi s devices is dependent on a variety of
factors, such as cost to manufacture, shelf life,
stability during storage, efficiency and/or tineliness
coﬁit;aoﬁlnereaﬁ»@mtthel aciiveeagentishay beistosied tra@mervwiysuch as a
and/ or, di sposal nmer ci al .acce

PPBscR G EBRE B A5 XA BmATEN Moy Herfytioned to serve
ag%rﬁﬁém:y'stelécﬁvé’ baARe teiwestthe ldttive kAt rdsbrvBiyarethe biological
desirable to have novel approaches for powering
lntem@sphﬁh@mesnbfenectaslcaﬂmnlprp@ﬂ@ﬁableivwm wspeet tbone particular

to.o rco one r nmore. of the, shor
i A0 (o s S Oyt g T i e G 0o OBRLAIRY
chdigratiagefomBhe BkindMYBED( mefibpams pect , the present
disclosure is directed to a Hgortabl e power supply

syst em f o OpRRACHHl ﬁgcqmame pigoniepbPEsis devigasyis ﬁ@n@n@@\t ona
gﬁé}gco?;aéw g%ﬂ S‘glc&htqg man Lﬁé‘aﬂ sﬁ¥ﬁilfems{a{m*tygﬁﬁnga‘storage

coupl

eﬁlt%c?&idd%rqminleﬁg of b@tl dgeib blehmwetsm@gml yapabilttgrand/or

to the electrically powered device. The portabl e power

dispepalissyes: pomaieréiata cn@ptarmqut@mh@p@émvws is also
d‘ég?t a%rﬂ%n%é#%*éraﬁllﬁg/qndeé %t(SfILfS 'Vhe‘f'?f‘éP% |ﬂ9a$/|5‘é de3|ra le to

ower emto thee rca

hedey inoeel dpprcmsefabp@w@mg pntdpherediedévices| Coupl i ng
structure_is conflaured to electrically couple t

portabl e Bq,@fesg% Isglosyieq isfifestadhie %eégqmlpgéqnpwr more of the
SgHEG RS 8Kt foft bdvet 8h BROVIGhE RHer Aptall Advatagatlie]

abl'e power supply syst m1s physica upI ed
to the electrically powered device by the phyS| cal
couplin trycture.ln sonme further enbodinents, the
B@'EEtéW@ﬁAé\Zupl ing structure is configured to

eloeﬂqr i cal] YnS YRR, thBrent AR SRAVRI difieRR] 1 £ p8itasle power
supply system for providing power to an electrically powered device. The portable
power supply system includes a power source and a physical coupling structure for
physically coupling the portable power supply system to the electrically powered
device.

The portable power supply system may further include an electrical
coupling structure for electrically coupling the portable power supply system to the
electrical powered device.

In some embodiments, the electrical coupling structure is configured
to electrically couple the portable power supply system to the electrically powered
device in a correct electrical polarity, when the portable power supply system is
physically coupled to the electrically powered device by the physical coupling

structure.
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el ectrically powered device and inhibit electrica
shorting of the electrical coupling structure, when

wo b@spaseabl e power supply systemis physical | pCTUS3D 85920

to the electrically powered device by the physica
coupling structure. In another aspect, the present
disclosure is directed to a portable power supply
systemto provide power to an electrically powered

devi ce. The portable power supply systemincludes a
power source and a first magnetic coupling elenment. In
some enbolil $ame surthasembadimenisgthe: ¢lectdisaloupling Fuette is

b PR & B S HickE BB IS BHfiaRe ke Jupply syplem 9 thg |

efsrtiraiig pdwer@@déwcél aht a’chxblhélemmrsmﬂm@ ef ihe dxpetriedlcdupling
to provide electrical power to the electrically

sﬁ@w@r% ke ihedoriakismpewer sphasysterp dnehysicallyl qpugm terhe
el TRV EWBed oGy By B IO cBLB s, POUT o

anot her alpandthet dspeot, dhe presding disopsure |ssjuébree|0tb@dpdrmble

a transdermal delivery device. The transder nal
pawer %PE’)Y G¥SterLtol By QV'GGé@V‘@r te éﬁﬁe(‘é”‘fquy SPPW%% deyiee. The

PR R By TR ARl PR CUrRE P a rafmagneti

couplirg element counter and an actlve el ectrode asserrbl Y,
and a power su The at | east first

i nter connlé’l:?or'@ odiments nthgrisst rBﬁgn‘?flce‘PQé’g’Qﬁ% Pi%”&%mﬁ? goupled
tcS C[P(SW%‘V scﬁl‘f‘d%’é E/s%m%@ﬁetﬁfé@? trél@%@abl{ BRa GBI € the electrically

trode assenb east one counter
peWeoetd deMdce bactetita) thenpbwérescante iseopelralsierto @eo\ad;seiebtrycal power

des. | east e. active ent reservoir and
to B glE el R e BTicRowboB 1B BRta0 B pouissupBly SyBlem is
ARG Il (Y SRy PSS oL 87 4% Bfst At
Ceuklmeidmeet ement is operable to provide an
el ectrono orce t

é ﬁrivea acl|tine agent,. fromthe
at | east 04 & ?Fé’eﬁgé i pF"é?@FQ'SF Spig I3 QEgieddP &lransdermal
deMety fdéC'f%eOfTh@ tﬁéiﬁldéﬁﬁal dé?lvéﬁfﬂév%&ﬁgﬂuﬂﬁgbﬁ lea%hée first magnetic

controlcircuit electrical Iy couples to prow
intercoagectaiemest antka contielgircyitd Thrdransderreal dellvery device further

includes a substrate, a counter and an active electrode assembly, and a power
supply.

The at least first magnetic interconnect element may magnetically-
releasably couple the power supply to the substrate.

The counter electrode assembly includes at least one counter
electrode element, and the active electrode assembly includes at least one active
agent reservoir and at least one active electrode element. In some embodiments,
the substrate carries the counter and active electrode assembilies.

The at least one active electrode element is operable to provide an
electromotive force to drive an active agent from the at least one active agent

reservoir to a biological interface of a subject. In some embodiments, the control
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el ectrode el enents froma power source carried by the

power supply during at |least a portion of a period
wob@s/0tdses power supply is magneticall y-rel easabtTUS2007/085920

coupled to the substrate. In another aspect, the

present disclosure is directed to an encapsul at ed

battery assenbly for powering a transdermal delivery

devi ce. The encapsul ated battery assenbly includes a

housi ng, a power source, and a control circuit. The

housi ng has an exterior surface and an interior

cavit alestricatiecouples toprovigef aveltagef aanosmthercauntgratneldhe active

B8 fOTRS mAF sobusr SR e bl P g
3t asoHic 6Ca béﬁé@meﬁ&ﬁ@mgr LSy enagRatitallj-Péleasably

transferri ngbﬁgomer to at t one el ectrode of the
covpledde thensubsdnate.er y devi ce fromthe power source,

coupl ed t B ERanet gL Ak prErTORESUik s uetfdo T ¥
ehoabsUtated ibatight aés‘énﬂtﬂ% edr\RivdringtdRansodriabdelRRAc 8eite. The
t he housi ng and operable to control a voltage and a

epgapeiatedibattny pasmErbly includesaiheusing@ REWerSDIICey and a control
CFE trode assenbly of the transdernmal delivery device.
n-anot her aspect, the present disclosure is directed

to an i onThehousihghadrangexietionstirface wdtiem ihwriopsaMach, nige
transdermal delivery of one or nore active agents to a
iHeEeroyirage defingrarcigolgtechsrans) elie POMRY SQeD [sHSERIVEd in the
: j [ el

Aoty B e HLTE, BSOHEamBodREHS ing efESRliRea batter

assarablytinclades mepns fidretcarzfereing powet ¢ aflleastearid slectrode of the
el ectrode assenbly i ncl udes at | east one active g%ent
trapgdenmal delivgny deyicgfam merewensiseavhen Beancagadaiaddattery

afsQér‘ﬁSIgtiQ réllééé’afolfkomh 8sto Hachig @ivbRAGLvine

active agent fromthe at |east one active reservoir to
t he bi ol ofhe abniroitamcliniierecéivedfih ¢he isbiated spadet ofitbe housing

el.ectrically couypl eable to the counter and five
aBp GDera (o Sl iAo Andi & CUPRAL S POMEIRIBIEdlg the at

&8 Bhg ;é')lg&ri_lgkhﬂ@ Js@éﬁﬁlg%fﬁﬁé weAsd&nidI ekl Wevgkect rode

asse e printed power source is

el ect ri caln grathet aspecth théprddenk distlosuieris uiirectedrid ans
ioorﬁgpgr?ok}leﬁc }jr%gséjémlexl say%teenlw ?grt pgrg\r/rﬁr\igvt?ar{s%re(r:r%afc?elivery of one or
more active agents to a biological interface of a subject. The iontophoretic drug
delivery system includes a counter electrode assembly, an active electrode
assembly, a flexible circuit, and a printed power source.

The active electrode assembly includes at least one active agent
reservoir, and is operable to provide an electromotive force to drive at least some
of the at least one active agent from the at least one active reservoir to the
biological interface. The flexible circuit is electrically coupleable to the counter and
active electrode assemblies, and is operable to control an electromotive force

supplied to the active electrode assembly. The printed power source is electrically
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the active el ectrode assenbly. In yet another aspect,

the present disclosure is directed to a detachable
w@osnooisker for a transdermal drug delivery deRCTES2007/085920

including a substrate. The substrate includes a

control circuit, a power source, and one or nore

coupling el enents. The power source is electrically

coupl eable to the control circuit. In sone

enbodi nents, the one or nore coupling el enents

physi cal |y couple t he detachabl e controller to the

coupledde thaaflexiblegirguit, anst ip apevalie to SREYF apEETRoPTItER fore to

L WV THE DRAW NGS | n t he draw ngs,
é;gﬁtf %ngﬂ}r%q‘eegv‘é‘ggg%unbers identify simlar elenents

or acts. FheetdnoiferaRfett ! preeenadisélbants iotiretteatnhs
in the drawi ngs are not necessarily drawn to scale.

dretﬁch@tamnérolleh@r §H§i}:ﬁ‘é§eﬁﬂa|\xﬁﬂg gelivesy devicedneluding agiubstrate.

b BB ba 404pE p 3Rl BRRRE o0 B8 Fn BOTEE PP euping

elergents! Mheg. powe”rfsbafce it Reedpiddlly Colipleadlateethe @f)nﬁ'dilﬁblrcwt In
el ements, as drawn, are not intended to conve

SPHT%?’H’QW'HW”F%Q'&? ane §' Mege geLpliNg epmeatophysica ¥Iy couple the
BRI At RIS rARe Y SrhP AR Bbyiog el ected for
I n e raw ngs.

ease 0 recogn rgure 1A is an
i sonetric view of a portable power supply system and
an_el ectrical :@ﬁ\BE} ower ed_ devi ce accordi nﬁ to_one
g

BRIEGREAFRF E FrEHE. SE:Y%FD’NB MIBWS OF HaE(RMNNINGS
view of a rPl‘Pi'éter\Wnr%% @eﬂf? refePetile | ngﬁ%r’gq%%ﬁéff}?sﬁila?elements

portabl e power su 1y sys m accor
or latiss tTieet Eiresaid iilatbre postiansraf eléPnestsan thopdianamgs/aremot

of a on of a power coupli tructure, of
"@P%%%ar“i%té{ AR tﬁcﬁﬁéleedy\%&ﬁa%ﬁ Q%FEPH%S Pg Vaious dlements and
a'n#;'e'éséré Mok a‘%m’fbdédﬁé”and':éo%’é 8f theks e@ﬂn%ﬂ?@ lapd SFBltYérﬁy"enlarged
a porta e power supply system according to one
andlposttioaed do anfrose deawingilegibiity3 Fetherttbp partioular shapes of the

elghpr? g,réﬁa %S/\(rf %{mgboélﬁfﬁmyeﬁéﬁtsc%ﬁ\%yognyﬂn éjrrmeat%n ?(e:ggrdlrigntﬂe
actual shape of the particular elements, and have been solely selected for ease of
recognition in the drawings.

Figure 1A is an isometric view of a portable power supply system and
an electrically powered device according to one illustrated embodiment.

Figure 1B is a bottom plan view of a portion of a power coupling
structure of a portable power supply system according to one illustrated
embodiment.

Figure 1C is a top plan view of a portion of a power coupling
structure of an electrically powered device according to one illustrated
embodiment.

Figure 2 is an exploded view of a portable power supply system

according to one illustrated embodiment.
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Figure 4 is a top front isonmetric view of the portable
power supply system of Figure 2 according to one

w0 kdoastasat ed enbodi ment. Figure 5A is a cross-BEDUSINAIS5920

view of a site taken along the line A-A of the

portabl e power supply system of Figure 3 according to

one illustrated enbodinent. Figure 5Bis a top front

i sonetric view of the portable power supply system

i ncluding a repl aceabl e battery according to one

illustrated enbodinent. Figure 6 is a functional block

di agr am shigwre g inasop pknl \ée\pmme sontaklly powet eupply system of
ccord e enbodiment. Figure 7 is

énggﬁe?Fﬁgf%n% %8?%?“”8?"3%% l?:?ﬂe r a portable power

supply sypigei 26§ areh Rent Qomeerid \héwsif it p¥Rable power supply

enbodi nent.” Figure 8 is a schematic di agram of

systent off Figuiec2iaccardingriaiong ilustiated embadimenti ve
enbodi men

T the T oFlauby 84S aitrbSCeqPBal VR ior i 8 ke alo the fine A

of tHeusd i1 éo%b%bm? BYstefn SFFigure® hscordibgltd ofeMifrated
view of a circuit in the formof a printed circuit

egthostimenly to one il | ustrat ed enbodi ment. Figure 11 is
a top pI aﬁlgnﬁ§§’39§ a% q‘r%ﬂ Q{E%C\%S \fe(‘ﬁé( gﬁé’ﬂ)lg wersupply

conpri si ng Iec ssenb

sgstent ih@ldﬁn@@ eéméoeaewe:bat@bm Gictordaiteto dddllﬂustﬂétéd embodiment.
enbodi nent . gure 12 is a top plan view of

{1 anser nkigue bk & fynalinaLaogbHBaram oHinas potable power
sﬁgggtsggfggn a8a5 Bt BN ifusHANDL ShiplpaLfode assembl y

6 AnoLher FIMTUstr & ment. Figure 13

i s a scheRkjure 7d$ agchematic dlagramant aicerauit forde portalslg power
device of Figure 12 conprising an active el ectrode
S&EE'&@H?V”&%P%"'@SJEP@P ilysiative gnbodiBeMt v according to

one ill USF[@E@@ |§H%%ﬂém§ﬂ d glgé’rbeofy'c rﬁro?ci?&pfé’_f%bhﬁng to one

di agram o transder ma ery eV| ce o
ilLdtratiee embodinent. a bi ol ogi cal interface, with an

optional E%Jgtu% 9r|se|a?ol§ ?ront view of a circuit in the form of a printed circuit
according to one illustrated embodiment.

Figure 10 is a bottom plan view of a circuit in the form of a printed
circuit according to one illustrated embodiment.

Figure 11 is a top plan view of a transdermal delivery device
comprising an active electrode assembly and a counter electrode assembly
according to one illustrated embodiment.

Figure 12 is a top plan view of a transdermal delivery device
comprising an active electrode assembly and a counter electrode assembly
according to another illustrated embodiment.

Figure 13 is a schematic diagram of the transdermal delivery device
of Figure 12 comprising an active electrode assembly and a counter electrode

assembly according to one illustrated embodiment.



10

15

20

25

liner renoved to expose the active agent, according to
another illustrated enbodinent. Figure 15 is a

wa@edenetsee di agram of the transdernmal del i ver ypdEUR987/085920
conprising an active el ectrode assenbly and a counter
el ectrode assenbly and a plurality of mcroneedl es
according to one illustrated enbodi nent. Figure 16 is
a bottomfront isonetric view of a plurality of
m croneedles in the formof an array according to one
illustrated enbodi nent. Figure 17 is a bottom front
i somet ri cFigusev14fs a sghematic diageam ef theotarstiesmal deliviesy device

of Plele? v P Bhad B AploBicay g4, Mnsh A AEbuer raigpoe

nnenemmzfveartoe;&pa@@ meeéaﬂela@@he fa)éc@ ahdtRér iNGMRAENY
a transdernmal delivery device according to one

emhogénenlt ed enbodi ment. Figure 19 is a functional

bl ock dia s

For 1 nduct 0% JoponarraE ERERnEr i P8 dEnbel SGRIR dovice
cempoisiigrh activerstedttddésdssahtily and adounter eléﬁtl@dé%sgém and a
an unexpl oded and an expl oded vi ew of an encapsul ate

oliakty o) migieBaemles peROTdIEPiaNs INUStFker BRVOREIME) | vor y
devi ce aCﬁ%ruqé rl'@ |§ 3 b%thh%nt |§3rﬁ§lrnﬁ‘ﬂe%9 oﬁg?ﬂ%lﬂ‘y: NE

Figure 2 1 I ew 0 tra
niletoneedigs aieme(:ferm(nf @hdarl‘ay dczoedirg td boe tiiustraidd embodiment.

enbodi nment, g?ure 22 is a top plan view of a

t ransder an|9U6% 7\9%? yoHauy fE‘é’“é%‘HB?fﬂFrYgeW of arbirality of

n‘nlfrloﬂ%al%%‘?t Eor'?ﬁ&%ra?r dcd ﬁilﬁggfb ﬂd’lﬂeﬁ’dl@é’{’rated
an encapsu a ttery assemnbly oweri n

embmaddentral  del | ver y device accor di ng to anot her

. transdeF IS QRIS 3 GrapscRs aaAdep AR GrEabuged batery
akséiBly 18t SWEIMP it HR8lermal delivery device according to one illustrated
embodiment.

Figure 19 is a functional block diagram showing an encapsulated
battery assembly for inductively powering a transdermal delivery device according
to one illustrated embodiment.

Figure 20 is an unexploded and an exploded view of an
encapsulated battery assembly for powering a transdermal delivery device
according to another illustrated embodiment.

Figure 21 is a top plan view of a transdermal delivery device
according to one illustrated embodiment.

Figure 22 is a top plan view of a transdermal delivery device
according to another illustrated embodiment.

Figure 23 is a top plan view of an encapsulated battery assembly for
powering a transdermal delivery device according to another illustrated

embodiment.
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Figure 25 is a top plan view of a transdernmal delivery

devi ce according to one illustrated enbodi nent. Figure
WQeg0se7@24 op pl an view of a transdernmal del i vePgT/US200TE85920
according to one illustrated enbodi ment. Figure 27 is

a top plan view of a magnetic interconnect elenment for
a transdernmal delivery device according to one
illustrated enbodi nent. Figure 28 is a bottom pl an
view of a power supply for powering a transdernma
del i very device according to one illustrated

embodi nenFigure diisa2ep panaiswof aiapisdermal siglivéry dleyioger

Ly f i t | del | devi
acorging iePnegMusieated eicdiiel emodi ment . Figure 30 i s
a top pl apiglres adoPplahivid of adrdnsaassia deRlergaldvicer

device including a first magnetic interconnect el enent
ageording tecpnediivsieated embodinent: enbodi ment. Figure 3 1 is

yst om t o EaRa gk PRBY SLR ety EiveRdyice
aGBe iR lol o ifgstrdted anmodihag. t o one illustrated
enbodi ment. Fiqure 32 is a top plan view of an

i ont ophor Eiduge dY iga dep plasryjew v asnagnsticirtguqamnagt element for a

) i !
bR SRS eV RS b BUFraRY SR BRAGS ;|
a top pl arigurer8 e adotteirasiankie sbapowet supgipforpowering a
transdermal drug delivery device_according to another
tr.alns@%rtm%hd@avw@%wwpr%@m @%MU§Eatsdte6%>q9'raﬁn\/i ew

f _ : . .
11 st 1 at SYLRad R HHE Mevita BBuBF Sl T iR o

traihs dethedl aieliedry elevivetacablding foonaillustaated enrtaddimienty

delivery device according to another ilJustrated .
Crboti ment 10U AT 300 PRMICKS! BIRARIGN 7 BRNSiermal delivery

S RTFACATY SR Dl SSHGP RN BB e st
eofbagimeainsder mal drug delivery device

Figure 31 is a top plan view of an iontophoretic drug delivery system
for providing transdermal delivery of one or more active agents according to one
illustrated embodiment.

Figure 32 is a top plan view of an iontophoretic drug delivery system
for providing transdermal delivery of one or more active agents according to one
illustrated embodiment.

Figure 33 is a top plan view of a detachable controller for a
transdermal drug delivery device according to another illustrated embodiment.

Figure 34 is a top plan view of a transdermal drug delivery device
according to one illustrated embodiment.

Figure 35 is a top plan view of a detachable controller for a
transdermal drug delivery device according to another illustrated embodiment.

Figure 36 is a top plan view of a transdermal drug delivery device

according to one illustrated embodiment.
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according to one illustrated enbodi nent. DETAI LED
DESCRIPTION In the follow ng description, certain

w@p@siofises details are included to provide a thepeDU§W07/085920

under st andi ng of various discl osed enbodi nents. One
skilled in the relevant art, however, wll recognize
t hat enbodi nents nay be practiced without one or nore
of these specific details, or with other methods,
conmponents, materials, etc. In other instances,

wel | - known structures associated with electrically
power ed dEiguces7iisah edploged wviewof a transdeychal drugodielivgey device
and/or currept .r | ators have not been shown or
a&ggrgmgotgooqqqlng@fajg& efripo BFY unnecessarily obscuring
descriptions of the enbodi nents. Unl ess the context
requi res otherw se, throughout the specification and

DR GAREDARESRRIBTIQW, the word "conprise" and

vari ation hereof.. such.as, "c ri ses" .and .

Y eomori o yneapcine S, sl R rrafifi gBfks At inslydsg to
pPeIGE a thdﬂ@hﬂh Indérstarithhg! 8 VtioutWisdiesed érfibb@iFhen®s.” One skilled
Ref erence throughout this specification to "one

ithisoglavent art, Reweves, wilifeergnize that gmbodinents iy be practiced

AFBILL RS BB o BB 8] i 2 ponens,

SCri I'n connectl

nvatehalk hétce b othemaistancesi wellkaednistruaturésassooited with
enbodi nent. Thus, the appearance of the phrases "in

elsvirioails popiees deviges inchicing kuinaliimitad to vokage andiapeyrEant
ESRORSRAlS nbhosdr i B BEERLLATUOBAYS ot Blilnnecsssar
Speciftication are not necessarily a re?errl ng ?0 stahél

ohstctrirendexdriptions ofthetemtsodimentst he particul ar features,
structures, or characteristics may, be conbined in ar_lfy .
sui tabl e Haleséthe goplgst Wauies sthenyise: Hsawghout thesspgaification
: ‘ 8 ; [
B8 B AiPRTolloR S RErd RobrieC BRE Vol Stbns Hle@BE syef as.
“Carhprisash@ahddeompusing” areftebendanstroée gsam lopen,dntlesive sense, that
di ct at es ot herwise. Thus, for exanpl e,

i{é?egal%'ﬁeié‘gt BUtd?ﬂté'mé@fjrtPcal |y powered device including
ooy PO VRSN v AR S B8 . o '
enftadimbet, t @1'm dnothei embodinent’ymeans thatd particular reéarent feature,
sirﬂgtlulrjgior}%h;?anc ér?srti:: duers”cr%esd IInhc%n(r:\ggttlgnn\tNitﬁ ltﬁeaé#%odiment is
included in at least one embodiment. Thus, the appearance of the phrases “in one
embodiment,” or “in an embodiment,” or “in another embodiment” in various places
throughout this specification are not necessarily all referring to the same
embodiment. Furthermore, the particular features, structures, or characteristics
may be combined in any suitable manner in one or more embodiments.

It should be noted that, as used in this specification and the
appended claims, the singular forms "a," "an," and "the" include plural referents
unless the content clearly dictates otherwise. Thus, for example, reference to an
electrically powered device including "a power source" includes a single power

source, or two or more power sources. It should also be noted that the term "or" is
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di ctates otherwi se. As used herein the term "nenbrane"

means a boundary, |ayer, barrier, or material, which
woreapsorosedy not be perneabl e. The term " nenbr aPel/Usmg7/085920

further refer to an interface. Unless specified

ot herwi se, nmenbranes may take the formof a solid, a

liquid, or a gel, and may or may not have a distinct

| attice, non-cross-linked structure, or cross-|inked

structure. As used herein the term"ion selective

menbr ane” nmeans a nenbrane that is substantially

geaewdy iemployed iorits, sepae dnaldding rand/ar"iupiassithe icenteind cleary

sa of .other ions. An ion selective nenbrane, for

d@%%ﬁﬁ%@?”WE?‘take the formof a charge sel ective

menbr ane, AglusBB et ehd feeml ‘pidigtanad” AR¥Eins REIdTRRBHE layer,

menbrane. As used herein the term "charge_sel ective

bagigsr eeatariehivhieh maysranay nelde peieeatie.i Ahe jerprnynersbrane”

B T g 5o AR B e

tai@) etfoine offBlid e hiquad Cortay/gélcand yhayedranae Aot ivavesa distinct
exchange nenbranes, and these terns are used
|3thee Ma‘iﬂ@%’%bﬂ“&ﬁ%@ﬂ&twea%cmﬁs'ﬂ'ﬂ'ée(i:ﬁtéli'%fe- Char ge
sel ectiveaQr, Lo &6 W%@m“’?d%él@&ﬁxe%¥mb?éﬁ%”ﬁ#@aﬁs° m
of a cation exchange nmenbrane, an ani on exchange

mEnbraneahatas dlbstaatidllysdlevtiveroivranpassing aéitain iensivaitge
menbrane substanti al | ykcgne,rm'ts t he passage of cations
blacding Rassage iOBPﬂVfEﬂfl?e R ﬁﬂ'ﬂqt'VEi%?fBP'@é‘eofor example, may

LB Gt 8 UG RSB 8RS (RSN of o s
phfrsathte merobkahe, CM 2, CMX, CM5, and CMB from Tokuyama

Co., Ltd. Conversely, an anj on exchange menpran
Subst ant | APLSCERMRID NG ey 500G SRS rRBbLAG” means a

Mﬁﬂaﬁetthaﬂéobs@r%h;ﬁpsgés /or@%@?&rﬁ%,l@ﬁlo@?ﬁ]@é%a@bhy

aval | abl e ani on exchange nenbranes | nclude t

peivrariyabh theupalaritytdiehdegs carded by tNCOBEROWargslselectivé\metnbranes
a1 DipiGaly efPEPH 1540 19K GR N DTaRS  Ha Thes T fre used
iffBrERGBAGEably herein and in the claims. Charge selective or ion exchange
membranes may take the form of a cation exchange membrane, an anion
exchange membrane, and/or a bipolar membrane. A cation exchange membrane
substantially permits the passage of cations and substantially blocks anions.
Examples of commercially available cation exchange membranes include those
available under the designators NEOSEPTA, CM-1, CM-2, CMX, CMS, and CMB
from Tokuyama Co., Ltd. Conversely, an anion exchange membrane substantially
permits the passage of anions and substantially blocks cations. Examples of
commercially available anion exchange membranes include those available under
the designators NEOSEPTA, AM-1, AM-3, AMX, AHA, ACH, and ACS, also from
Tokuyama Co., Ltd.

As used herein and in the claims, the term “bipolar membrane”

means a membrane that is selective to two different charges or polarities. Unless
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means a nmenbrane that is selective to two different
charges or polarities. Unlessspecified otherw se, a

whe@ehznszerenbr ane may take the form of a unit aPgI/US2007/085920

menbrane structure, a nultiple nenbrane structure, or

a lamnate. The unitary menbrane structure may include

a first portion including cation ion exchange

mat erials or groups and a second portion opposed to

the first portion, including anion ion exchange

materials or groups. The nultiple nenbrane structure
specified othaswise, mbé,nqlercmarr@yammmayrtakmﬂ@ farrnaxf @dinitary membrane

' t th led t
STAFRE &R kAo PR ol RS " TR R Bl mnlene
streplire ARy ihalubé al firyt Forior |r@mdm§&atnﬁqtuoﬁtewﬁéng’eeﬁmatem¢b or
may or may not retain their distinctiveness in the

gE@URCANG @ Secondthportien wipppaed (0 thel fiist pastion.dreluding anigiion

14 A b P b BB, o i

stratieed) may htheib ®Batiors exchange Mérabkdnar lamzged oﬂf)tﬁehﬁlse
ion. Thus, a sem -pernmeabl e nmenbrane substantially
CBHB@Qéo |36r?§“®1' e@hﬁ"ﬂ@tmﬁ'ﬁp@ﬂﬂ akh Wt@ﬁtaf&a@% éxch}ﬁﬂgee

é’rﬁﬁtta%@s'lﬁ él)ﬁ/ %%H I GirRBSE ! aht;i: gﬁayté]erﬁ?)frﬁéffé%m their

ecul-ar wel or size, great et

diminett\kdrmss\iwtm%trlmturel of¢he fesuitingebipotapdiembrase. a
sem - perneabl e menbrane may pernt the passage of some
mol ecul esAgtusgdreraip %“Ht'@th%ﬁa"‘%ﬁ’ﬁe IR SeRiPesnralleat

nZerFEB%‘ﬁ%d n{ééﬁw@tﬂhfefrﬁfrgﬁg tHak %’@l{)ti%?arftfa!zgelebf\/é’ Bésétd;ii H&ze or

odl nent s, sem - per nea
nidiecdlar weight ef theliect Thes,\a gemirpernieablemenzdrenaklibstantially

onI cert sel ective npl ecul es t ass .t hr h
28ede Bl ARG T VRN PLs e, WA SRBsthitiall Hioikina
f@gjé‘&ﬁon%ﬁ eéoﬁ@ﬁﬁiiél{‘u‘r‘artvb@éhﬂ&% g?é&éF fMahitRd 'stt
trve mnt respect to ions at issu For exanpl e,

naaolpculamelghhbr sine. Irssame enttadimentsoa semweemealailelryembrane
sel ecti.ve based on,pol arit and, not .substanti a

i G Deiesaoenr FRne metyiPe et Al Fees pid sode g
n%iéd:tﬂézE afh 88BMd fite gﬁfHPéWtrbem e ﬁ#%?dld”s%"t%rihe%réi'nbdwﬁw@ﬁts the
clainms, the term"gel matrix" neans a type of

“‘ser eparmeabla/\membraa&”s@ay takef thefomf ofa ISBIGQGVQW lwemae@bial

B i ) Lol AT BB 4 B Lh 1

non- cr ossAkIseE herein and in the claims, the term “porous membrane”
means a membrane that is not substantially selective with respect to ions at issue.
For example, a porous membrane is one that is not substantially selective based
on polarity, and not substantially selective based on the molecular weight or size of
a subject element or compound.

As used herein and in the claims, the term “gel matrix” means a type
of reservoir, which takes the form of a three-dimensional network, a colloidal
suspension of a liquid in a solid, a semi-solid, a cross-linked gel, a non-cross-
linked gel, a jelly-like state, and the like. In some embodiments, the gel matrix may

result from a three-dimensional network of entangled macromolecules (e.g.,
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gel, a jelly-like state, and the like. In sone
enbodi nents, the gel matrix may result froma

wao booee7ide4rensi onal network of entangl ed nmacr onedBEUS108%085920

(e.g.,cylindrical mcelles). In sonme enbodi nents, a

gel matrix may include hydrogels, organogels, and the

i ke. Hydrogels refer to three-di nensional network of,
for exanple, cross-linked hydrophilic polyners in the
formof a gel and substantially conposed of water
Hydrogel s may have a net positive or negative charge,
cylindriwal imicefiesit rIaIsom@sembedlin*i&ntszimgelndaﬁrin mdwincluderhydrogels,
t he te v0| forn1 nmech

ORI AA o . BB TS T AT PGNal NEWRCof, for
eg(QﬁﬁB?eS 'c%&[hnk@@tHyH?op?ﬂﬁ,‘Bol ABE ihiike \‘drh\eof a 9e|3add Q}Hsf’antlally

state, solid state, gaseous state, m xed ate and

composed iobwaters tHytdgogeie mayxtzave! &net positive cymecguatlvedharge or
ot herw se. a reservoir may include one or nore
Ay P NeWTalor ed by a structure, and may include one or

nore ion AXGiIandRréIREAHAN Afe claRiE, tRe IdmAhbeUBiFuhaaesany
porous nenbranes and/or gels if such are capabl e of at

foromot meehmsmrtp|r9tanrealaeiﬁm@ﬁtaeorep@ﬂmtphgrm@@ﬁqiﬁah@mposmon

SEH S5 B PR HE. Ao el e

aﬁhﬁﬁttramnbhwestéer Foragx@hiple, mmésergpelcnba dtlh?émhéeﬂa%sér&bw may
interface. Areservoir may also retain an el ect rol yte

lrmttm pRMOr mr@geutmef%mddwyoa stiugtree, @ndimay inclygetasierpr more

BB Chin o G B S8 plpgoes

an@rdr.gedNif BBEh aheeéép%imleibﬁat |@astitempoteily mtainingrat eldmegt or
for exanple, fish, mamyals, anphibians, reptiles,
cempesndar orpwaﬂmasresemmeé%e%ﬁo rgtain @é"@@@ﬁ?&y activeagent prior

b ﬂ% 81@8!% & o??ﬁa‘z agelﬁ’l}W é]g&?c%b ?tgeeé‘ﬁd;/or current inta the

rmaceuri ca era eutl c conpou

uirhegufralqamacel ASrébéE/,OIranaiy alse reiaJneain electrolyte solution.
non- phar maceuti cal s cosnmeti ¢ supstanc

the |ike) Asdisedhereia a“ﬂd”lﬂﬂﬁrﬁ'ﬁlﬁp%éh%éﬁmhg"&m’e aae'i’foéé}?fs toa
c%h&%%ﬂ@r Aol b %bfm%ﬁt thaY éﬁéit# !aeﬂlolo@@ m)t)ﬂﬁ‘ée f#6m3ny host,

or peptide such as insulin, er apy
anfraall vedstsrate) oaimviertebraie, ingeading, fon exemplaeriilsbdnnmnds,

ARAIDEES.1BP1IES, ey AHS OB A PTAES Layfragents inclide
tREBPBBGEHGEME! prarAfe8RicP hents, pharmaceuticals (e.g., a drug, a
therapeutic compound, pharmaceutical salts, and the like) non-pharmaceuticals
(e.g., a cosmetic substance, and the like), a vaccine, an immunological agent, a
local or general anesthetic or painkiller, an antigen or a protein or peptide such as
insulin, a chemotherapy agent, and an anti-tumor agent.

In some embodiments, the term “active agent” refers to the active
agent as well as to its pharmacologically active salts, pharmaceutically acceptable
salts, prodrugs, metabolites, analogs, and the like. In some further embodiments,
the active agent includes at least one ionic, cationic, ionizeable, and/or neutral

therapeutic drug, and/or pharmaceutically acceptable salts thereof. In yet other

12



salts, prodrugs, netabolites, analogs, and the I|ike.

In sone further enbodi nents, the active agent includes
W@R00B®ABSL4 one i onic, cationic, ionizeable, andPOr/US2007/085920

neutral therapeutic drug, and/or pharmaceutically

acceptable salts thereof. In yet otherenbodi nents, the

active agent may include one or nore "cationic active

agents" that are positively charged, and/or are

capabl e of form ng positive charges in aqueous nedi a.

For exanple, many biological Iy active agents have

emhostimentsl therantive aghat may éncledripng ot Brevefedtionis acsive agents”

B30 SR Rlr ¥ atBERR: B S cRREkAsE shpppes i

agliBelis Arkdia/ eF@T@@i’ﬁpl@&ﬁah@bmgﬁéall&%tl@é agéhtaHazaflirstional

that is exhibiting polarity at one portion relative
greuRsnibehane rséfiﬂ){ @ﬁf\VeFtﬂﬂe thatreEtiEe iemorean dissegiatgtinto a

PO SRR BR Pl Poyiteh b BR aglih i frellin Bl ibrive
a@éﬂts ragybeipearized of Wotkrizable, at aneibiingragiolritpat one portion

P &&(ate pH. The_term "active agent" may. al so refer
r‘P'é natoen partipauFpainstaneat an aﬁ'&b‘!%@ﬁﬁrﬁé‘a%‘g an amino group

SRRIAT 4RIy oy SR SHF k¢ o g o s

freecarhiyphitad lop (DH47) Bdarbyqtideust hediuaf of éppromampll—e a
sol vent duri ng el ectrophoresis. Sel ection of the
suitabl e ABeite® a?é%‘ﬁ?%?@t Ma Ape Fefenia elestricaly neutral agents,

n‘&flrrgc‘%d@éj% c%fnp%%ﬁd?ébholﬁg of Befn@edé’h%r%\éa\ﬁé e%rcg'o ~dshctRTh i gv The

I ment's, one or re active agents nay be sel ect
efeatricadip alegtrai aggntsaaaﬂybeﬂallyc sarrieddyytthe tfioasofy fx @xaeple, a solvent

antlb otic nts, nol ogi cal. adj uvants, I
PHF@HL?&M%% SRje n%tnFjé Jiatde active agents 1+ hieesfpes within
tlﬂg%ﬁlba%e bPbhe Skilisd regRRE uﬁtnz%@gonl st s,

I mruno- adj uvants, | NMUNo- ND ors, immno-response
agents, i lmsome stiboairmentssona peniofe active agents may be selected
st.i mul at nons mmuno-.sti.nul ators,
O EPAIHETICE st cs RS tiatics YAGHTIGY B It Slgvants,
wh'ﬁﬁunbld@iddl adj u@éﬁ‘ﬁpinﬁﬁuﬁé m%m@wg FRFIYrT, tdlICIiKé%ceptor
docai ne, artl cal ne, and ot hers~of the =cai ne class:

agonpta teil- IIHWI@DGWDI' pntagenlstmnmmwllo adjurwands dme)uno- -modulators,

B B30 R R e um Bl RE R e W06 e s, o
spacifi¢ irhmuAB-stiFulatbisZ ahd iimhRiobRIppeIsants? bfebmbHatibns thereof.
mal ate, frovatriptan succinate and ot her

5- hydr oxpryﬂmmmg]glamQI@gmf@uch active agents include lidocaine,
articaine, and others of the -caine class; morphine, hydromorphone, fentanyl,

oxycodone, hydrocodone, buprenorphine, methadone, and similar opioid agonists;
sumatriptan succinate, zolmitriptan, naratriptan HCI, rizatriptan benzoate,
almotriptan malate, frovatriptan succinate and other 5-hydroxytryptamine1 receptor
subtype agonists; resiquimod, imiquidmod, and similar TLR 7 and 8 agonists and
antagonists; domperidone, granisetron hydrochloride, ondansetron and such anti-
emetic drugs; zolpidem tartrate and similar sleep inducing agents; L-dopa and

other anti-Parkinson's medications; aripiprazole, olanzapine, quetiapine,
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subt ype agoni sts; resiquinod, imquidnmod, and simlar
TLR 7 and 8 agoni sts and antagoni sts; donperi done,

w@e@nioxse4s on hydrochl ori de, ondansetron and suPCIT/ES1007/085920

enetic drugs; Zolpidemtartrate and simlar sleep

i nduci ng agents; L-dopa and other anti-Parkinson's

nmedi cations; aripiprazole, ol anzapine,

quet i api ne, ri speri done, clozapine, and ziprasi done, as
wel | as other neurol eptica; diabetes drugs such as
exenatide; as well as peptides and proteins for
risperdonen clazipinbesind yipnasidenex s well 2810tber neunoleptica; diabetes

non-limtin npl es fact'.ea nts include .
B SohrRAGear Hel = 2Eplsh B8 Bitabb Bt bthtment of obesity
aAARtREIaRslagri@oXecai ne, anyl ocai ne, aptocai ne,

azacai ne, bencai ne, benoxi nate, benzocaine, N

Ndi met hy| Evehgn mamlidiagrexamples of active agents include ambucaine,

Db AT el P aRRbRRLAE: aBlYhe A8k Eldie. aocaine,
abttaitie; alzagainé ENzamicy beAbXiRatePbémsalie, NgNt anben,
utani |l i cai ne, butet ham ne, but oxycai ne,

diraetl@asmhanzaeaing aN BY- @ltse%thvslslycula%m%lmﬁa glycylbenzocaine, beta-
RS AnorALBSRMCan FufaLIIRe HUBMRLARE S icaine,

cocae cocal ne, " pseudococal né,

batdvaira, lbatard:bémtﬂmt@mwanfe bdutétﬁérhomabumxycbmermdtubutoxycame
dycl oni ne, ecogni ne, @%om di ne, et hyl am nobenzoate,
ue

cathigrs@ing é:art@gme@ geﬁt RE CQﬁﬁqq:@mef g@,t@gglpﬁechlorop rocaine,
E@?étﬁg@hg %U@ocd&g 5] mepﬁ}%ﬁn@ab BGcaine,
0 ev o

cal ne, eu0| ocal ne, |ghoca|ne

dirnéthistigoin, dimethacaiae, dnrpsrodanadymnmetm:@nnm eocagdmnidine, ethyl
chloride, nyrtecai ne, naepaj ne, octacai ne, orthaqgcai.ne,

ammmawe etigaraine rrypfedn nienajsenting domacaipreheriperine,
ka ?@éihe ﬁéx%@éfﬁﬁahé‘ﬁlcé?hé'@mlﬁ@ Ie%ddﬁﬂf@@oxadrol lignocaine,

ycai'ne, prilocal’ne, pranoxine, procaln
| ¢tEAREAhbiEd(ain)e), ,méwwhcmr}ep moetacaiee, rpetmanluioadelefnyrtecame
propar acai ne, ocai ne, ne, [roca i ne
ReRBREaPaaca IR OIRATE, OFeea Re A EORFAe. Pertacaite,

|
A0S ol et ottt SABRSUN,polycas, riocan,

prarnpeioaj mcameﬂhl@)@@ﬁWE@bImmmprca:amvapmmmam@l I y
ac cegt abl e

ORI B cPrORIRCRBIG BioRoxy Fns vk catie R Beaipe  ditiitRie.
risBESNE, Foﬁoé‘éiﬁehfbﬁvacémb”&éh fy}’@li:bﬁ‘&,rté‘tr%camé, hydroxytetracaine,
i nvertebrate, and includes fish, mamals,

tolycaine, trapencame tricaine, trimecaine tropacocaine, zolamine, a
pharmaceutically acceptable salt thereof, and mixtures thereof.

As used herein and in the claims, the term “subject’ generally refers
to any host, animal, vertebrate, or invertebrate, and includes fish, mammais,
amphibians, reptiles, birds, and particularly humans.

As used herein and in the claims, the term “agonist” refers to a
compound that can combine with a receptor (e.g., an opioid receptor, toll-like
receptor, and the like) to produce a cellular response. An agonist may be a ligand

that directly binds to the receptor. Alternatively, an agonist may combine with a
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anphi bi ans, reptiles, birds, and particularly humans.
As used herein and in the clains, the term "agonist"

WO 2do8n0529p a conmpound that can conmbi ne with a PEDERL00T/085920
(e.g., an opioid receptor, toll-like receptor, and the
like) to produce a cellular response. An agoni st may
be a ligand that directly binds to the receptor.

Al ternatively, an agoni st nay conbi ne with areceptor
indirectly by form ng a conplex with another nol ecul e

that directly binds the receptor, or otherw se results
regepterdneiseitlyi ysforroingocs cqnn@mthmﬂa,tbert mealecule that dicadtly binds

5 Bkl S BRSR s AR MRS BRR o folnBapifng tat

dirgetly idds ¢PtH reeeplor.h a receptor (e.g., an opioid
receptor, a toll-like receptor, and the like) to

i nhi bit aAgalsedihgrein @agdn e caimsdbetasm ‘antagepisteresers to a

weﬂﬂd Eﬁ%ﬁt aﬂ dondi hé( %A}ﬂh%dr%c%&o? 3& ep O%ecfélg b r?ﬁepgor, a toll-like

Fnativery, “Oan ant agohi-s

récﬁmm and itmeliike) ab ||r)h|hl/afc@ﬂtﬂlaﬂtéSﬁoﬁ@él’pAﬁ&nmgdmamm a ligand
ecul e that directl e{’rﬁbl nds to the receptor,
ﬂaﬂtﬁ%fﬁﬁ]l}éblnﬂéé,@m%rqcﬁp e Aligtnativelyt ap antgogist W&M&P'% with a

r%ér%ﬁ?ﬂnlh?ﬂée&@% %grﬁin@ cérﬂpfe&% SdhEr mol%%ul‘éstﬁgt (lﬂ?é&lW)lnds

eCtIVG anount

to tHeerezpptot,i aradthgrvadd mssuity in theanodification cnfdfeompowm)smthat it
effective at dosages and for periods of tine
dH@E@‘sQ‘Q%tO the T86P1%e the desired result. The

effecti VeA§'U§P5thePéln AnBARRS b 15 A %‘ff@?tnﬁe amount” o

phar maceut i cal agent may vary according to factors
“theﬂpemﬂc&llyeefﬁéd;eaamc&trﬂ’t|Bcludwan geraimt effecttvevatidgiseges and for

t he supject. As used herein a t he cl
PeBPRS SEURE gesPesaly dpatbiavs 18 Oggket fe8ly The el amount of a

cBHp%git@F\ ontdifAY %%arﬁm%hé&\t%? géht rﬁ%& Vé‘r@%c‘éﬁﬁoﬁn@to fﬁlctors such

neural sensatioh in an area O a Su JeCt S
as dhe dsebsel statertage, ghadere andlwm@”nﬁtth\emubjed:tat es t o}

pain, in ther spects ,th ur al satjon, rel at t.0
di scont or £ USPEREFRN BErR TGOS (36,518 anAIdes (e Fgers (© an
]géh?tWat Pégsené QNEViafes, FRITREE AlclEded, lo‘#%%lﬁ% d BBl Sensation

ever i nfl anmation, aching, or other neural
lrsenga@a oha sumectsle@blm elneaomemmbpdmnerés dhaingural seasationnelates

g BOE; b Bhe pote SRl dbeRNEfop oAk B4 855 etine.

bBeg, irritation, tingling, “crawling,” tension, temperature fluctuations (such as
fever), inflammation, aching, or other neural sensations.

As used herein and in the claims, the term “anesthetic” refers to an
agent that produces a reversible loss of sensation in an area of a subject’s body.
In some embodiments, the anesthetic is considered to be a “local anesthetic” in
that it produces a loss of sensation only in one particular area of a subject’s body.

As one skilled in the relevant art would recognize, some agents may
act as both an analgesic and an anesthetic, depending on the circumstances and
other variables including but not limited to dosage, method of delivery, medical

condition or treatment, and an individual subject’s genetic makeup. Additionally,
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I n sone enbodi nents, the anesthetic is considered to
be a "l ocal anesthetic" in that it produces a | oss of

waensarisenh only in one particular area of a suP{BUS$2087/085920

body. As one skilled in the relevant art woul d

recogni ze, sone agents may act as both an anal gesic

and an anesthetic, depending on the circunstances and

ot her variables including but not limted to dosage,

nmet hod of delivery, nedical condition or treatnent,

and an individual subject's genetic nmakeup.

agedtstthahaﬂel typieglyhwsed foabther @utgqsiesahawpomsSﬂmnal anésthetic or

oses ossess | oca nest hetic

AR A R BT s ins Eta oS Rt ARgs Pajticular
C@ﬁgﬁbng_artl cul ar conditions. As used herein and in the
clains, the term"i nmunogen"” refers to any agent that
elicits aAsiusadhereiespdrisée criangites taym amniunsgengrefers to any
incl ud ut are not lim o.n ar _synt het
SoPfit el BT Qg asBhite E R RplstiftacimrTifiglR ihéiude but
2P heoHke PR hatamal oRBY mthEINA(InSILEing mé‘diﬁé’d)fp@pﬁde@rpr@feh%r lipids,

agents. As used herein and in the clains, the t

oligonusiensises (RN DNA elny, chgsnicals hertotber agands.an

but “are. nBF UER Bl aRa AR Bafls. dhe Rl 08y iei418 any
agebtthabslicstdnaliirgie SesmdiseNBomé eralaples s allemens |.,|m|ude but

wheat e%dg etc), bacteria, viruses, other parasites,

alrehnat lrie KQJIQJﬁm'C@'éanQrNafﬂiér%'ﬂé (sughoaceantibipligsoperums), foods
Cle déi.%'nk a\iaﬁé‘éts %ﬁe%ﬁcaebéét@ha Jufdssé'&ﬂer Mr%r’f‘éé ‘ﬂmalarﬁé (dust,

ereil

pbﬂéwlpkrﬁlm“é Ismdki@ aﬁd%rrmmystdaEag@mtm(h@e:tj h}gkamrlctlcamdadxaﬂon) As
derivation thereof refers to an agent that nodifies
usgd hergiacan aliergand Mayrbege MMWRPIRN-havi ng few, if any,

direct ef heGksqaRn ShuSA Y obirielihe A FHRRL Gnrihy

adj uvant may 1 ncrease the ency or
dphaatlrﬁct&neteafaéf,ers)to amagebpttjhatrrmmﬁgs e effead iof aﬁcbthet agent while
i nmune response. A?fgused herein and in_the cl

h@&V‘H\feWplf@ Y- difpsh effgets whesr given py itsel; gakﬁamﬂﬁt a%pﬁwgant
ntnéé/l %a%% thé Sfe"i‘l‘ég%r\éﬁfc}écgﬁ 9 ggafrﬁ ERRAE or éﬂ%@flj‘y’ah?may alter

cl ass S exanples | ogenous opi o
opaﬁectcmsl,mmpnejmsajohaem ds (e.qg. rmrphl ne, codei ne,

323 nggnlel ket)sed%%rrrém Sa¥1gt|rr1] ?ﬁé glal%)s c%II'\e ?erSn “o%ldld genererzllly refers to

any agent that binds to and/or interacts with opioid receptors. Among the opioid
classes examples include endogenous opioid peptides, opium alkaloids (e.g.,
morphine, codeine, and the like), semi-synthetic opioids (e.g., heroin, oxycodone
and the like), synthetic opioids (e.g., buprenorphinemeperidine, fentanyl,
morphinan, benzomorphan derivatives, and the like), as well as opioids that have
structures unrelated to the opium alkaloids (e.g., pethidine, methadone, and the
like).

”ou

As used herein and in the claims, the terms “vehicle,” “carrier,”

RIS ”u

“pharmaceutical vehicle,” “pharmaceutical carrier,” “pharmaceutically acceptable

vehicle,” or “pharmaceutically acceptable carrier” may be used interchangeably,
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and the like), synthetic opioids (e.qg.,

bupr enor phi neneperi di ne, fentanyl, norphinan,
whemwsomsephan derivatives, and the |ike), as wetT/Usz07/085920

opi oi ds that have structures unrelated to the opium

al kal oids (e.g., pethidine, nethadone, and the |ike).

As used herein and in the clains, the terns "vehicle,"

“carrier," "pharnaceutical vehicle," "pharnaceutica

carrier," "pharmaceutically acceptable vehicle," or

pharmaceutically acceptable carrier” may be used
andtrefes h@pgamcgewnaillyraﬁoeptabdﬁ ptblidr ordlippid, idilatimg or encapsulating,

t abl I d ilu | ati
L R et R AR
|hdhsir'?ﬁfonpﬂhékm%‘rﬂn@é‘éutlc%%@hbb!sﬁl@r'is NB¥drMiBles of vehicles include
phar maceuti cal conpositions. Exanpl es of vehicles

anmdlnuwegahyalveq@neam gelventsalllluent fuid aintment Pase, vesicle,
I'ﬁ?i uent vesicl e

riggmEL eSS Some: Vi Mg RB s tactant
v§§icfea©h@§}§hdl©ﬁj Slractaiieesir, ln’ﬂt:@lle:~S dhE #6d ARY, tNAS Qhﬁable for
mcelle, and the like, that is suitable for use in

use i s@nﬁaﬁ@nmawb;eébt In sone enbodi ments, the

Phas el Ehe Sl e R BBl e B TR By o

cogakitiopUhatl naclle@@aﬁdi/blsrdémzr, dmdnheolbglcéﬂ)h@ditWeSagent but is
phar macol ogi cal |y inactive. In sone other enbodi nents,

generabii £ensidelad tofte oterMvise Phalmacaledicdllydnastieada seme other
eﬁt{,«rgg)‘% Wgefhe%rh%geﬂ@ca?vé hikfe rﬁgf Ha@é s@m@iﬁ&%f)eutlc effect when
nmenor a I'n, Dy prov

ne or s I 'ng, exanp

apphédtd 4 site sach he asrhu@ousfmemlrambn skin fbmroomlmg forasxample,
such as injury, further injury, or exposure. t

PEPERRN 1o thﬂéasm.aﬁahgat'anﬁr% RN URORSIPYRI RS NI urther injury, or
e\%ﬁ?ﬁ%qg léﬁérﬁ@ﬁtsvﬁla}zogl ¥n QSm‘éséﬂb%ﬂFne?Eé)tt@{ gh%aceutlcal

armaco agent or mu
véhreldﬁmad|breg$se|drfowpnbda@btimervathouaaephfaonacmngleai agerd irothley
and do not interpret the scope or neaning of the
frAydaifent s. Figures 1A, 1B, and 1C show an exenpl ary

port abl ¢ PAYHeaaHRIoYoRial RefclPalolor BEAKHERS BAYEHa 18 not

an electricall devi ce
intergrefpthersebpe odmeavmg/ofdheleomochmentansder mal patch, an
active agsrgurgseHAv$éyandde¥&)%%bw an exemplary portable power supply
system 10 for providing power to an electrically powered device 11 (e.g., an
iontophoretic delivery device, a transdermal patch, an active agent delivery device,
and the like).

The portabie power supply system 10 may include one or more
physical coupling structures 3 for physically coupling the portable power supply
system 10 to the electrically powered device 11.

The one or more physical coupling structures 3 may take a variety of
forms. In some embodiments, the physical coupling structure may include one or
more distinct elements 3a, 3b. For example, the physical coupling structure may

include one or more couplers, fasteners, connectors, inter-connectors, polarized
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and the like). The portable power supply system 10 nay
i ncl ude one or nore physical coupling structures 3 for

w@hoosionEkd y coupl i ng the portabl e power suppl yPGHESBNT/085920

10 to the electrically powered device 11. The one or
nore physical coupling structures 3 may take a variety
of fornms. In sone enbodi nents, the physical coupling
structure may include one or nore distinct elenments

3a, 3b. For exanple, the physical coupling structure

may i nclude one or nore couplers, fasteners,

coonertotso heok and daopctype dastenars, gnapafitting tpenfasteners snap type

ERerR o cliSt RulyB SanSRers: gt SRRl gt Biplers. megnetic
cbAREABRY and @6 M. 1 RISy SRBMRAd<ous LA ﬁnents the physical

magneti ¢ connectors, and thHe like.” In particularly
cadpling stguntures Snbeyl itai@nihe fornh of @ myagnedic pbysipal ¢ayipling structure

Llrﬁl;ﬁcé)gpgaqé?& Ubg%(%giéntbggo for n‘g%@]q'{ﬁ%ggalocgq%?pg slructure
1eehayinciidea ABEMEt bEdiBihc le@herﬁgtl’& indearite! BAé BF fhotd

may 1 nclude a nunber of distinct elenents, for
Pefvapeitenagifis, mnm@r@o@fﬁﬁ@ﬁénfﬁ"ﬁm%ﬁﬂc wiferrignagnstie

el TS RIGTE ofe sl SPELERARERE S T some
embodi nentrssorh8endirpbhte, MR \wna@wpéWeﬁmgiW%ﬂé@erﬁaw may be
be permanent|y physically coupled (i. [ recteﬁncoa]rIIM

PEABAREY Bhysicglly Beurlpd ¢t 4. i @Iéﬁqﬂy %m@@ﬂyh@\ﬁh@ &l
pBW%?%d 83@?& TN Sth %%ﬁ)d%%rrf&% CthBYH: atbFéJ{)@]ké(r SPiFSstdn 10

e releasa bI physical'l'y coupl'e

nﬁi—iyel@é réleaddbyy plwmaﬂgl cdapieddo tHe gleatrivaty powemdedevuce 11 via one
physi cal coupling structures 3. |In both th

%@?"ffﬁﬂ%‘ﬁ?'P?' GSipHR BIriGiUERR I WbothibbriPHETARENL Physisally coupled
el BARBRS A e Gt bif BHSES SRR ERbadintdiMs, the portable

ppwey sdppipaystent 0 tshﬁse Iceupled t@provigeopewerdtodby edm:tﬂdally
via one ar nore ower couplin structures 5

PewERRf devige 4113:eRe pEaICre PAWE 9q>%|ng,§gp5§ur%%§a%wrp?(@@ple via
?é&ﬂﬁﬁl}dl NAdudtRe r%gélaaﬁﬂuvs%&pnr{ghe portabl e power

pply system1 e electrically powered device
11 may i ntd smneend)ommemtsetmqutabdmp@mwmy sysltemels) and the

1%[[ %\lllﬁ éto{/q%eci)gé{lg%ﬁg n%%,\;\égfugé%/e%r r%g e power coupllng structures
5 for electrically, inductive, and/or capacitive coupling the portable power supply
system 10 to the electrically powered device 11.

The one or more power coupling structures 5 may take a variety of
forms. In some embodiments, the power coupling structures 5 may include one or
more distinct elements 5a, 5b. For example, the power coupling structures 5 may
include one or more contacts, leads, terminals, inductors, or plates, which are or
may be positioned with respect to one another to effectively transfer power
between the portable power supply system 10 and the electrically powered device
11. Such transfer of power may be, for example, electrically or conductively,

inductively or capacitively.
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system 10 to the electrically powered device 11. The
one or nore power coupling structures 5 nay take a

wo a008et0p20f forms. I n some enbodi nents, the poRMEr/US2007/085920
coupling structures 5 may include one or nore distinct
el ements 5a, 5b. For exanple, the power coupling
structures 5 may include one or nore contacts, | eads,
term nals, inductors, or plates, which are or may be
positioned with respect to one another to effectively
transfer power between the portabl e power supply
syst em 10lmsame lesrhsidiroentsctiiel gowsrnosuplinglevuctereld magueke the
transfer of power, nay be.. for exa e, ..electrical or ..
RBRECRT EmgTe FRGHER! eaiiying SruSBET b ySr ek Raly cUpiing
tIRSThOGAITE Hotver E0SpIP @YStent PO RS tHaDelSEtFibSly b SwvérelRevicRKel . Among
the formof one orf nore electrical coupling structures

tielesiyicat epupding structgs Hacupxamples linclyde org bemesseentacts,

SRV elieRe by plelds. PolsPh R uelnd eients. ot g
cONABRbRS DINToHHSCORE polarixed en@piraédriectdt8dSircular connectors,
term nals, inductors, plates, polarized coupling

sigt émgqm@,rcmnqq_torgi and Benliker wihich ap_pnrm@pgﬂﬁgned with respect
G PhEE i Fblreceh GG D nafeR VR pGRiHIE BEREP ypply

syeenbe0 padithe eretically powerREddvited1one anot her to
effectlveI% transfer power between the portable power
e

suppl y sydheenecr aneretaiectisal couping stiugieins dacidee pegable
e FUBpR 39280, TS G O EOULA M 40 U Seonan

ohe atlnearerelecttital coapingestructiies Shosfrire platthicadly powecsd device 11

.nore electrical coupling structures 5b of the
i ciER Gl eleatical pelasite - areeraierie in somepmbedimaris.the ©ae or more

Lty F I . . _
R S RIBTE oy Ao P ol B ploice
cpokspormiag Electricagpoladtyt @upiioy etbenerds ) maparrabiupling elements that
el ectrical polarity coupling ele ts wer coupl i

PEP RN RLT (e UREHPaMRESORBERS B P ERERBIEPRIePPY System
10Q0RAd B%cﬂcgﬁlggo%%f@é\ﬁcé’@’f‘!ef supply system 10 to the

el ectrica wered device 11. As shown Figures 1B
and 1C, i AssbowndtiparesfiEhard 10nm somerembodinents; enrg or more

ei%ﬁ’c%i#%&lh{ggs Fu%rtl?r%s % 8 o§ tr?é pct)rrt]aeblg %BEV%P'SSp&)? \é/%tersnw? (5) Ia)le
configured to electrically couple to the corresponding one or more electrical
coupling structures 7,9 of the electrically powered device 11 with no electrical
shorting between the electrical coupling structures 6,8 of the portable power supply
system 10 and the electrical coupling structures 7,9 of the electrically powered
device 11. In some embodiments, the spacing between the electrical contacts 6, 8
of the portable power supply system 10, as well as the spacing between the
electrical contacts 7, 9 of the electrically powered device 11 precludes shorting
when the portable power supply system 10 is physically coupled to the electrically

powered device 11 by the physical coupling structure 3.
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configured to electrically couple to the correspondi ng
one or nore electrical coupling structures 7,9 of the

webk@svriseal | y powered device 11 with no el ect rPCHIS2007/085920

shorting between the electrical coupling structures

6,8 of the portable power supply system 10 and the .

el ectrical coupling structures 7,9 of the electrically
power ed device 11. In sone enbodi nents, the spacing
between the electrical contacts 6, 8 of the portable

power supply system 10, as well as the spaci ng between

t he el ect H gethe eoragiments, the afe emhvoes @lwsn'catabugling structures

powereﬂ devi,ce tll rec gs shortin E)e portat d/
SN %Brﬁf’;}%?/?l”e eﬁ?rfa ep'ﬁ%?’c%iﬂp@%y ipg Rgaion andior
oﬁbﬁ@hbh Glrdtl ahsDPYEa eorréendotkatity beﬁﬁbérﬁ@oﬂéry(%l % aélectrlcal inductive

coupling structure 3.1n sone’ enbodi ments, e one or

qrrﬁa@a%h\y%)uqsaphmg)@iwth@ﬁa (6cq- ueerdads alesminal Pigleadeland the
1EL e HOBRBR AR SRPYSHPA erB B Al fuguros 5o o

tiobRCiricyllp powersd @ones 1(.e. 9., el ect r| caI [ nduct | ve or
capaC|t|ve) coupl i ng structures 5a (e.g., cont

termnal s rb$0m@él¢r§hearﬁﬂan¢émrem§ejan@ieth@l ﬁ@PW'HlSI %ruﬁﬁ,@ﬁ of a

ff # E’%l'e%f i?fﬁ?}}q:‘% bgégaﬁ\@%&gy %@téﬂﬁ 0?1% rcggf#iu r%ﬁ t? %Ie%irl cally
cenpledbtratsrresponelirerpoweradoupling strogtusd 7 of the firsbpaltarity of the

first polarity of the portable power supply system 10
slactricaty |P§’Mﬁeé%‘¥%w6‘? ddt ?néan electiinah caurlig; sgicture 8 of a second

PORITER TREBSHE o St ifaifl) oing b SovlerSupblySysldi o s
cehﬁagnred (talelencmth Iy cgusierta ¢me1cca'réspnfndmhgsaectn?almniuphmg gtructure 9
te to the fijrst e por
ogf’r%p%ﬁ@%fo@ﬂw the &i8 f'P@[Yr ?fsd eé!E’?Pﬂ é{\f'ﬁ?xﬂ%gﬁﬁﬁ”éa'
I
shrtnde FRIEKEARREIM Semelerfibdaif@hiss Hitboipr SIUpHAG difcttres 6.8

andwvi, kaelthevﬁpnmn ohtwwaebrembre elettrichbedritacs 6Bo8a axdval, 8a
enbodi nent.s ower cou Ilng struct res 6

retheCIVGY ¢ AT TRBF e OIS GoraRiTis Geube i patter that

p?&ﬂél%&ﬁwé@allﬁ@né‘rﬂ@d PRopt Bl QBER Polatd) RligrAEM of the electrical
respectively formng a concentric georretrl c pattern

cohtactyPay\daoal taiSeer sal |y oriented proper el ectri cal
POl 1Y BRIy oS B P B BEb e BB

cBitactsPba, B BRI £ BEElickRAI contacts 7a, 9a, creates an enhanced
"target" message for a user coupling the portable power supply system 10 to the
electrically powered device 11.

Figures 2 through 5B show an exemplary portable power supply
system 10 for providing power to the electrically powered device 11.

In some embodiments, the portable power supply system 10 includes
a coupling element 12 configured to physical couple the portable power supply
system 10 to the electrically powered device 11, and a power source 14. The

portable power supply system 10 may further include a circuit 16. In some
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contacts 6a, 8a, as well as by electrical contacts 7a,
9a, creates an enhanced "target" nessage for a user

w@oupliases t he portabl e power supply system 10 POTI/UR®07/085920

electrically powered device 11. Figures 2 through 5B
show an exenpl ary portable power supply system 10 for
provi di ng power to the electrically powered device 11.

In some enbodi ments, the portable power supply system

10 includes a coupling elenment 12 configured to

physi cal couple the portable power supply system 10 to
enfteodiinents; theap dwersupplyesy st i10andudesaatdeastpangeof s oovard 8, a

14. Th bl I t furth
ROMier 56708 &2 208 2 AW RAUESR GRS 1 he. power
supply sy # e RninEhERS, Bl dtbihg @lé‘i‘néﬁt 12 is Wiffnchally-

a power source hol der 0, a power source contact
releasabily @ummwth@ie@ncaliyepmpd |d|eg|ce|1érrdntsoma is

TRTEB e P E G Plerudin2abuasire B altSipuidin ouping
eﬂ’érﬁ@fﬂn‘FZa]é’odp?é‘@ﬁ) thB@olRlr Bobfcet 4. I 15 fi fr@ﬁﬁ%ﬁbﬁc @@Mﬂinbré]ement

el enent 12a coupled to the power source first
1;2&91;]ma@etj@altyl-re%sgbbqﬁitqchgglg tp ¢he electrically powered device 11

WERFL i Ebbel Saiea T R B ByER deind BElier it

eqmwmwomr@d guvieg 18ligedsponab td weportablé pewer supply system 10
el ectricall m powered device 11 in response to th

being mpoBetinaly coupipgity the/eleetiicatly pewergdiiayine: 1thy lrya first
nﬁ%{—{sgtﬁ%dr?gﬁdﬁ@¢g,eme%t]%cal |y powered device 11 by the

¢ coupl'irhg el enent 12a. Exanples of a

sui tabl e Eixamiplepgfresuitabiofiigt magneficosulling 2fernent 12teinclude
pernanent nagnets, one or nore ferrous ferronagnetlc
PEFMARENT MAgRRIE| RNePMEFR eriaus cleromagelinrderrrrgnstic

I t
NS b RPATYS: old obfigFe SRBREIABRES; |3 sSHle dfibGgiments
aog\dtabfe firspmiagneiimesupting®iement 124 iavledes atleast one of a
ferrormg[netl c material el ement, ferrorrggnetl c coatin

heeargagng i atesiapalement. q@émqg@e‘tjgmqtﬁ qigmgnt, ferromggnetic

cggggb%t (ngF gfr%n%r%tesn pai’rggprﬁe%%ticiiﬁﬁﬂﬁg"é %ggﬁdggngﬁ%ﬁﬂ)' 8hd the like.

rml y bdenuaragrhagneticrmatesiatsaleLgn) alamihurh.ecdpiplee)lithium,
m J)Iecs?ulr% ymofa\égenummﬁalmum tantalum, and the like) typically have a small
and positive susceptibility (a relative magnetic permeability greater than unity) to
magnetic fields and are attracted to a magnetic field (e.g., a magnet).
Ferromagnetic materials (e.g., cobalt, iron, nickel, gadolinium, steel, and the like)
typically have a large and positive susceptibility to magnetic fields and are
attracted to a magnetic field.

In some embodiments, the first coupling element 12a may take the
form of at least one ferrous metal element. The ferrous metal element may, in
some embodiments, magnetically-releasably attach the portable power supply
system 10 to a magnet (e.g., a permanent magnet, and the like) carried by the

electrically powered device 11.
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and positive susceptibility (a relative nmagnetic
perneability greater than unity) to magnetic fields

wanwsares2attracted to a magnetic field (e.g., BCT/US2007/085920

magnet). Ferromagnetic materials (e.g., cobalt, iron,

ni ckel, gadolinium steel, and the like) typically

have a | arge and positive susceptibility to magnetic
fields and are attracted to a nagnetic field. In sone
enbodi nents, the first coupling el ement 12a may take

the formof at |east one ferrous netal elenment. The
ferrous n*b‘ta»meloﬁlmretmbndjmehts thenfirsemigdéticeenupling element 12a

{ tlcaII asably attach the rtabl e power
é%%&ﬁ? fg Egs Qhep en rew@gaet alr ﬁgﬂeqﬂe permanent
nﬁ&ﬁfé@?nayaﬂﬂsdlﬁé ehdeRimenis! hﬁ%n@ﬁcé ﬁ‘e%’a@éﬁl? iadtakh Yhe portable

power ed device 11.1n sone er odi ments, the first
mm@neubnly@wtﬁm hQ tea pasamagnetia matesiat elemest, ra erromagnetic

nﬁ%tgﬁélteq _r nﬁ%kega %grge%q@h[?? e‘?}ec’trlcaalf'yt pé)v{/]eereg %ren%réeﬂt

rmgnet | CaEkab%sQﬁ&ﬁ@'ai’le%Et e péittarkat hidyret RRWRIe high-energy
y system 10 to a paramagnetic material elenent, a

ﬂeénb%magn@tsl geeditneitMmamagnelseeeramie magnets, SR@AryaY ¢qb@¢t

PiariE SHEE SR YoRouBE o can d e B AR of

ehhwauhbﬁtsnﬂwmtSmagﬂ@lewmwgmﬁém 12zahayiurthergeadisctrically
samari um cobalt magnets, alnico gnets, rare earth

cragwuaive ansheleetrisally qaupleable e f stBoie efihe POWER EOYICEA. In
B hbGafifErRs, (G S FTEMagied; G EeMiEntafiay further be,

ebedtricasily cbnﬂectﬁlfe driteelpoivieallysenupieablel to & sesanepole of the power

enbodi nents, the second magnetic coupling el enent may
spUfeentt be el ectrically conductive and electrically

coupl eabl gnLo, RaBR t6H7 1BGHEY A Gftiulkfb  Becond
Wrer SRR Ss

portabl e power sup may fur er I nclu
ma;ma’md coaplreg elenmsnt physlgalwl cempha:d lphpls powler youmcaleedntsome

our I n.sone enb
Pt chl?pfchlﬁ’ﬂ ENRGRSHC qogpws?'sme@t tsooneéﬁelsstaﬁ?lﬁasab'v
a?t{éf:ﬁ‘% b@ tﬂ@r bRel gléﬂg ?st%HP’Pd) Yo PeIESTEA) r?bv&é‘r@d device 11.

el ectri cal ower e evice 11. In sone e o I ments,

t he seconth smgemhndmapﬂsi the selcend magreeic coupling element may
further be electrically conductive and electrically coupleable to a second pole of the
power source 14. In such embodiments, the second magnetic coupling element is
configured to releasably retain the portable power supply system 10 in a correct
electrical polarity with respect to the electrically powered device 11. In some
embodiments, the second magnetic coupling element has a magnetic polarity
opposite a magnetic polarity of the first magnetic coupling element 12a. Examples
of a suitable second magnetic coupling element 12a include permanent magnets,
one or more ferrous, ferromagnetic, or ferrimagnetic elements or coatings and/or

one or more electromagnets. In some embodiments, a suitable second magnetic

coupling element 12a includes at least one of a paramagnetic material element, a
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further be electrically conductive and electrically
coupl eable to a second pole of the power source 14. In

wG owk/omsbodi nents, the second magneti c coupl i NRCEUSIBTI85920

is configured to releasably retain the portable power
supply system 10 in a correct electrical polarity with
respect to the electrically powered device 11. In sone
enbodi ments, the second magnetic coupling el enent has
a magnetic polarity opposite a magnetic polarity of
the first magnetic coupling elenent 12a. Exanples of a
f@mma@meilcgeatamal etegrent i ferromaghetig cedtingse. g1, Jarrous paigd,

nent ets, one,or re f s, ferronmagneti c,
?ﬁfg 4 BegREHS Baigp. g %@? and/ or one or
rmr e eI eCﬂ'h@'ﬁB%ﬁ%éurcbWﬁ@@eﬁm@fb PRAId eléctfidhllptNe? to power
second magnetic coupling el enment 12a includes at | east

thméle@fncalhpaew&mﬂqwqe inefespPnes entbatportabler pameIFURPIYC

S?BIP ll@ 'bsil:gﬁc& n érgatgﬁ@% %[r%g'bc lY ﬁ)&ﬁ/%?éd g&ficé‘g& g{xamples of the

elsttidally paérédi@elitk a1 indiedd Akiicas a8ViESs, transde s raaliVery
to provide electrical power to power the el ectrical Iy

dsmes é@19d éenteeharetic delivasy Qﬁw@e% apd ¢hgy b ol Sémpﬁ)m\bodlments

trzé‘oﬁgw& sc’%ﬁ'ég ?4][%&%90519 3P Eglg %tﬁ ) eﬁwee‘?%lrﬁfittge}tfe?y Eé‘ll an ultra-

capasitarda desl] a®l the IikBCllmdemEQihb‘@dmﬂﬁtd ﬁt@poWéﬁtﬂﬂie& Maltakes
delivery devices (e i ont ophoretic delivery
”bféfﬂr%@'{at leasy opg @”m% cell Ar serandaRner]l neHes Sult‘h@e gEAmples of

p%at Egr&;rjcé é}fih@lﬁdé & dRf BhObf ?tbul,ttsg% I, 8019*&%“‘ ﬁh‘ka[(ne cell, a

an u racapam
lithiura e, 2 iithiuvh nenmedl, atziec giocel, esmukeleméiél hydeigie delieand the like.
formof at | east one pri marg%cell or cond

"@Fﬂ'é‘ne b edimentse thgppwer sur aérta'%}hezorfm? ﬁ%'ﬁa%té)'ﬁp”nted
a3, eRB el Garfitch i bkl dbuidk apefhr 18 ke or

comulnatm)neltlmécrebf nmetal hydride cell, and the like. In

sone enbodi nents, .the ovve 14 takes the for

U T MM CE A TR R I P
rél@ﬁ_ﬁaﬁly LieREhELY rel@é’gﬁﬂy EaRsEd to"‘!?ﬂ él@&n&éll&epov%red device 11

conbi nat1ons thereof. In sone enbodi nents,

using; ol m(apmlera phummay cey}ytr@mtwturay Im ebmbgdlmemc the
glndj releaSﬁ I% co § q& f el ectglca I Eﬁ b‘?
PSRRI B Ml a2 Yooy Babbe emsnbreisgraoy
abthENER I8 2R d/dr RelREEELIP EBasiedRE Bsnaditic substrate. In some
embodiments, the physical coupling structure may include a ferrous substrate
releasably attachable and/or releasably coupled to a magnetic substrate. In some
embodiments, the physical coupling structure may include a ferrous substrate
releasably attachable and/or releasably coupled to a magnetic paint element. In
some embodiments, the physical coupling structure may include a ferrous paint
element releasably attachable and/or releasably coupled to a magnetic paint
element. In some embodiments, the physical coupling structure may include a
hook and loop fastener physical coupling structure. In some embodiments, the

physical coupling structure may include a multi-part EKG/ECG type interconnect
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physi cal coupling structure may include a ferrous
pai nt el enent rel easably attachabl e and/or rel easably

weowplad24 0 a magnetic substrate. In some enmboRPCTERNL087/085920

t he physical coupling structure may include a ferrous
substrate rel easably attachabl e and/ or rel easably
coupled to a nagnetic substrate. In sone enbodi nents,
t he physical coupling structure nmay include a ferrous
substrate rel easably attachabl e and/ or rel easably
coupled to a magnetic paint elenment. In sone

us'rrtgo mrramanmle tdoncehlyisaktyapattaroed fastersrs.u bt mtesomm/other

rrous alnt.el mept rel eas ttacha
dipcien®s I pmiel-EBoiog Shehinatnentidsh ot €5 pbsical
colp iy 8t @eriedi rrents the physical coupling structure
nay i ncl ude a hook and | oop fastener physical coupling

st ruct ur eAsishoworie Féguse dBrémseme enebgsliipentsathecpartabile gower

t | ti t EKGE ECG
PhbY Sl B b fetiE < rePtcsrb R idnrsauig 14 [fFsome
epddimess, S@sdtRNe s mayby abta%ﬁHBIy@fﬁ)@d 8 The b M Ssuch that
t he phyS|caI coupling structure fmay include a sl ot

thy pubgiraie Heds mavaple hrjween gotapes. posdiosHamshpwnim figuse 5B) and

2L ges Ao BT TR TR dore . IR AT B0 SRRV BB perior 18

of thes€oRer e1BlIAGY B8 RicBessivlb FiohatHe dhderidryl 8beofdthé aetébl g allowing
affixed to the cover 18 such that the substrate 42 is

faithgmlacaemeteemaral sy sapipeamenef thapowesapunice g Jothe closed
ST |
rERbf et RS PRS0 ABsE R U Yo b o, e

may be acnesahblemtfddtmeml@eth@@mtrafe 48mayfbd Macmﬂy afrxed to
18, allowng for the placement, renoval, or
the pPYRrelevRING PNE RE MEBREPURISTH: dastaners) fictiprrfitptpuctures, thread-

o%?ﬁ{etd' s‘mxcttfrgg ¥t—9&1 réeéd@n;g@%u RsC ?ﬁ& tﬁeﬁh@ & drdah é)‘?é Jhe

he co I meh e substrat
sobytrite mhay Itoehhgeaﬂlﬁcfowpmﬂ tocdhé lveveroi&r Inlsonos emdpodimeents,

SURF Cala A RATele deRoheq g toulp Gruet Ll e blcement,
r@ﬁ‘n@véthr td et of FTPoWer Jﬂgcé"fbsﬁzbﬁbﬁa n_éle”@éfbé%%te 42 may

thread-coupled to the cover I'n some enbodi ne
bfseLdJsengngedeﬂ)mme ey ail dBaadlowing foo the plat:emenbvemoﬁﬂ ] o}

rEHaSHRA oLiBe PBeT SouTRE; 1 ASatTed with b eP SOt

substrate 42 may include a notch 42 structure to facilitate the prying or
disengaging of substrate 42 from the cover 18 and allowing for the placement,
removal, or replacement of the power source 14. In some embodiments, substrate
42 may include a tab structure to facilitate the prying or disengaging of substrate
42 from the cover 18 and allowing for the placement, removal, or replacement of
the power source 14.

As shown in Figures 6 and 7, the portable power supply system 10
may also include a control system in the form of a control circuit 16 to control the
voltage, current, and/or power delivered to the electrically powered device 11. The

control circuit 16 may include one or more controllers 24 such as a
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be di sengaged fromthe cover 18 allow ng for the
pl acenent, renoval, or replacenent of the power source

wdadoosareseed within. In some enbodi nents, substPEE/ES2HA7/085920

may include a notch 42 structure to facilitate the
prying or disengagi ng of substrate 42 fromthe cover
18 and allow ng for the placenent, renoval, or

repl acenent of the power source 14. In sone

enbodi nents, substrate 42 may include a tab structure
to facilitate the prying or disengagi ng of substrate
rdigropreressoe acdigi&l smadapcbcalssmﬁl]@)f(not shosvry| ae epplivation-

SBRON MtteRiegL AESRGARTE 7ot shevpb AR NS Mibaipe Sopfitprruit 16

n%@él@ﬂ‘lri'e%d‘@b!n@bﬁﬁho'ré‘ﬁ{éhﬁ’&lé Fd?@xéﬁ{plé)féé@ﬁhlyﬁnéﬁ\%ry (ROM)
formof a control circuit 16 to control the voltage,

26uransier aegassanePone(RAM) 2&ear@tjthedlkeh@mm|@ttqﬁheaqolnyollers 24

ower ed device 1 e cont 1
bgr?é‘eo‘?f e L@éﬁ%#&ﬁ&\ﬁc 4o, ﬁ'é‘f’r"‘a v%@%rdﬁggé’%megr more
inpulidedices 3analg. i gispRyOfouchSRredmd@isp Iél}oéﬂmtheaike)
appl i cationspecific integrated circuit (ASIC) (not
shown) , afﬁbelcﬁ@tfph gisuit tRaMay atsodnclude discrete gn integrated

HEL EFFIoR P85 TP, 3eHITEaNTa e REiEE By =58 Bilper. For
eikampld, kige centrdicatuit 96ty ibenideal dieds tafravideon eonstantdierent to
busses 30. The control circuit 16 may further include
thmelesticatly poyvafas dewss ths!Imsome embodgnentspihgycontrol circuit 16
nﬁé&“ﬂ&u@g r%%n@hg%?éﬁn e"i‘(%}qgﬁﬂg dsr%\lﬁg%g dg% Eﬁ?%rﬁyglta%? aad/or a

voltageictirettaaguiator 3t othdd bmb’iﬂdménts cihetaonkrol dflﬂ:wtoiﬁ siglks and
current, and/or power. For exanp t he cont r ol
seHicesivoltage Fpamaﬂmemlm@teadﬂﬁt?éréowabpw. leclgralyapawered
{
d%gfgéelr’i 'ﬁfés&nﬁko?lcﬁ&s ﬂégﬁ%ﬁ@r@%llﬁ@&rﬁ@d folr cbf\‘/esé&%nt
fioerc thef yowsy sourcui4, \dh ehaehtcai oontactei e Ia sdmeeenhbodlmeem the
vo| t age /or a vo e/ current regul ator er
cBRiseIicun (o My Bkedhe P 61 # prraramB ahie entiel Flegh poeiable to
chf\h&@Q?leta é’ﬁfé%@f’r@ntapcléhl%aqﬁ sDhfel SmBREFRNL e EohtRS CII'CUIt16
ctrica power ed 'devi ce I1. The control circuit 16
nmaryytake tied fm'trr mfcmpliogrammalbmjcctmral eireliveparabledntprévidena plurality
he power _source 14 eI e trical, ntacts 15. | .
of BB IR k0t examale, el sl eyt 16 Mdihe oRetabietpgrovide
at R 8ffirst JRFRET méé%o%@féd Rith Ghé Esmttol %ﬁ\?&?' Sust&ined

delivery, and the like, associated with transdermal delivery of one or more active

agents to a biological interface of a subject.

In some embodiments, the control circuit 16 is configured to track,
store, transmit, receive, and/or retrieve treatment management data. For example,
the control circuit 16 may be configured to track, store, transmit, receive, and/or
retrieve transdermal delivery device information. In some embodiments, the
control circuit 16 may be configured to query tag data (e.g., a Radio Frequency
Identification (RFID) tag) including for example stored data codes, user data,

patient data, drug delivery device data, and the like.
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provide at least a first current profile. In sone
enbodi nents, the control circuit 16 may take the form

w@booaopsegr anmabl e control circuit operabl e t oPEr/U8200%085920

a plurality of current profiles. For exanple, the
control circuit 16 may be operable to provide at | east

a first current profile associated with the contro
delivery, sustained delivery, and the |i ke, associated
with transdermal delivery of one or nore active agents
to a biological interface of a subject. In sone

enbodi menirssomaendadimentsctheceantrol gir¢uit thisféanligaredtto store

B8 ik RO Do e B oo ol B
et Saiinentso tHEBdo ! eRElil 98! IMRflide8 dnfREID typbh to store, track,
transmt, receive, and/or retrieve transdermal

reegive,eangd retidvedsliveyrdavided(e. 9. iontapherelicidaliveryrdayice, he

e il s TR 0 eralien ey 1ok e tye §dlgyfRhes.
tid%ﬁ!dé@id%,ftﬁﬁckgiaﬁ@ﬁ{ @ata! MMethedied THROREID typeIchilpinay take the
patient data, drug delivery device data, and the

foink ef, ifer exameplentbactivertyee Rt typmehipl reseiving powe fogm the

C ric SQ.:
rRpbleR ot ol Bl fort 14’ 1 sbidmB)ivlss e KEIP st may
takeethedoir @ff agiassivetty JSRFID kypdechig 0sing! for exampid)ioplyt ® memory

store, track, receive, and retrieve delivery device )
pogtion of Rkt ypa&hi: i 18 s981e gppdimants.a p@rrtlans%m%BFID type chip
: L i nf ' Lauer :
ke BN P LA o R . S
naadadiVemtagdarslyTtake BBl &nhtagp ©f w postehigsairedtide fop highofolume
for exanple, an_active type RFID type chip, receiving
%E@Wé?“ofnérsh'f;h@é RdP: abl e power supply system 10. In

sone embodiEpahs, in%@’?‘, ih Laipe e?rﬁBdairﬁBHtfsE méecc}rﬂ%ll EPEUR 16 is
of a passive type type chip using, for exanple,
configurad e motomattanally closef(e g5 IVia tiy@et element 1 A) imoesponse to the

PROBROIRAONS SHPPHEE S AP apasab-diacendl tas elpiially
p?fﬁ)e%& ¥BGics AP -Th%u&ihtrg%‘i r&ﬁitvﬁ‘ﬁﬁg ‘?ﬁ’é!ﬁdiél/ alsfiteh 3ARE 98Iy

I ow cost chi ps produced for high volune

opepdbile & conteol sustpphsofRitinent fstheralestricallyfiaywered device 11 in
SR ETRI6L HEThe e PR Y B b elehe S sh 58 o e
didttfi@Rp PosRré®dbtite 11. In some embodiments, the switch 34 is selectively
operable to automatically close in response to the portable power supply system
10 being releasably attached to the electrically powered device 11. In some
embodiments, the control circuit 16 may further include self-test capabilities that
are initiated once the control circuit 16 is closed.

The control circuit 16 may further include a start and/or stop switch
38 for selectively controlling the flow of current to the control circuit 16. The switch
38 may take the form of a dome switch, a membrane switch, a tactile switch, a
single-use dome switch, a single-use membrane switch, a single-use tactile switch,
and the like.
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portabl e power supply system 10 being rel easably
attached to the electrically powered device 11. The

w@oosoois2ci rcuit 16 may i nclude a switch 34 seP@UUBW07T/§85920

operable to control a supply of current to the
electrically powered device 11 in response to the
portabl e power supply system 10 being rel easably
attached to the electrically powered device 11. In
sonme enbodi ments, the switch 34 is selectively
operable to aut omatical |y close in response to the

portabl e bbmegumﬂdwey t the comtrigbeineyit 19 eay diel gperable to

Bl s b RBLSOIRHY B hrp B Fieibe C8H v i et

respactide ones bf & pokitive Rildtiiddl cestath@id anheghiivd eldtRidaPétiact of
the control circuit 16 is closed. The control circuit

theseleglyically pRwerachdevier inrespapse imthedrortabisppewpt supphgsystem

UaiRE [ FELT) HeGBRRLAS BRCDSI bANRLY Gliceni o Che

con circ svvltc eformof

a dome swrheportablkErdwerrseippiyi system a0tragy furthes Wicludde, oree or
si ngl e-use dome switch, a single-use nenbrane swtch,

more|indictorss20 oy der AL Aart ajyser that the pertableower supply
g@gﬂ?@g@%ﬁeraﬁﬁgfoﬁ%?o' xahlpfed &f tg]@ ofBar For2Rfk l@g’tlo?s EQ

arlty and provide a charg

irclpdeopisnalfotdsadkyelémentssidzcel g clighesnitiingadipdes (tLIE\Els) (e.g.,
el ectrical contact and a egatlve el ectrical contact

o5ren keDeapdired dals). doiRplavaandiheciike); audie igssibaek elsnents 40b
(Q?f t:ﬁﬁé grrﬂf)\gﬁ tﬁé‘ ,péy system 10 being rel easably

tot ectrl cally powered device 11. The

port abl e bosmne:enmmidynemst e piditainkey powet s1gply systerel O has a

or. nore |c 40 for exa e, alert a
085 UREnSER ST e han 2oRuLes Mot FA Spaliesh dipention of less than
2BBEf 96 e, M Q&ﬁé'e\hbd@fﬁﬁmse%e%oﬁéﬁ‘e EB\ﬁepéuM §ystem 10 has an
i ndi cators 40 include visual feedback el enent’s

agpecf.rativ iraiging from abayt @: ‘bw@quiEIBST) (e g., green LEDs
and red L

feedback CIARROWSH St ool fo diproindti ofkppigated

ehfbcaenenbodi ments, the portable power supply system
10 has a | argest di mension of |ess than about 25 mm
and a smallhesontidliicyitde in¢ludessa number gbiswut tegminals 19, a

gib‘seéﬁ%ggu??er;nmalé E"? Y oégu%“o% ARt 237 c%[ft%llé/d Betiv eSWt&e input

and output terminals 19, 21, a number of indicators D3-D6, and a controller U2.

The input terminals 19 provide a structure to electrically couple the
control circuit 16 to a power source, for example a chemical battery cell. As
illustrated, the control circuit 16 may include three input terminals B1-B3 of a first
polarity and three input terminals M1-M3 of a second polarity. Such may ensure
good electrical contact with the power source 14, although some embodiments
may employ a lesser or greater number of input terminals.

The output terminals 21 provide a structure to supply electrical power
to electrodes of an active agent delivery device, for example an iontophoresis

patch. As noted previously, the output terminals 21 may comprise a first and a
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aspect ratio ranging fromabout 2:1 to about 13:1
Figure 8 shows a control circuit 16, according to one

wo kdogstesat ed enbodi nent. The control circuit 1BCT/US2007/085920

i ncludes a nunber of input termnals 19, a nunber of
output termnals 21, a regulation circuit 23 coupl ed

bet ween the input and output termnals 19, 21, a

nunber of indicators D3-D6, and a controller U2. The
input termnals 19 provide a structure to electrically
couple the control circuit 16 to a power source, for
segamgtezrminal hemd foalkablapblaryy. cEhé outpsit tdriningtls a1 enhy hée
coptrol, circuit 16 may inc¢clude three input termnpals
cBRtie g Shanerd 8pdiBe REENGSH aheacke Hiat b et A s
mMlinffh e wherd ESWQ\QP%r?‘%bWée,%BOHEMe%Mr %uﬁgl??,%stem 10 to

el ectrical contac power source 14, ough
the atectrivhtyl powated davjceetrbl bgr exdmpleethecsutputdetreinalsidibmay be

rmasti e FoMliR siriitaes: (o Sralbbli eniurer gt Fsbaa OFet
aARuRGdr fRgadRiundRlgi tHE ihe¥PadC 8n sbffe éhiBdtih@n&) the inner pad

i ontophoresis patch. As noted previously, the output
may iakadhe farmiofran/arutys psengishapes thoweyernetbenabiapes are

oS G B BoB R e oS SR gl A e otner
tiR&s Hh @nhbiak or liagC o 666 difbadieYits, Snewf fHeabiitpdt tehamals 21
coupling, for exanple, the portable power su

pp! o
neg)ssptarially of Gemelately suraung inpthreatber Qdputterminal Rwhile in

B oo i SR ARl 2P AT S o
rﬂavﬂwwengmuéuy%mouhunges:uferranpwitérmihélag.nner pad. In
sonme enbodi nents, the inner pad nmay take the formo

f
an annul udheregylatorseisgd 2hiDkides aRanar coRyprer 2 eperable to
a@ﬁﬁ? bfh%intgwé El‘ﬁrrent' d?c?r%ltﬁ@@ QFLHEE&téut tEnﬁ'nQFJ‘ff , for example,

sStruc r us or

ure nay be a shape ot an an annu

asidigcusbad frodetal ey, "ENg poweneordlertich 25 andiytaketties formadfscurrent
may substantially or conpletely surraound in the
r

regialo g@ﬂ%apom\@rtﬁrnwck_zoﬂnvm% er Fﬂm@t‘}?éfﬂb'ﬁwfﬁﬁgts@[“e- As
AFatl, SIS LR Bk Y0 e Bt ks fomec
fomgxampler g aaindl@tor THecauptpd ladtiveen dihe oyiut aB3 outpeit tetesnals of a
sevitgﬁ\eﬁ ogeorra“tgIeerttoesrelezc?ivgle%ro%B'eethg(i)nductor L1 to ground. In the
embodiment illustrated in Figure 8, the switch Q1 may take the form of a transistor
having a gate, a drain, and a source.

The control circuit 16 may include a Schottky diode D1 to prevent
damage in the event of a reversal of polarity. The control circuit 16 may include a
Zener diode D7 coupled to ground to prevent output voltage from exceeding a
desired level. The control circuit 16 may also include an input capacitor C1
coupled to ground, between the output terminals 21 and the inductor L1 to act as
an input filter. The control circuit 16 may further include an output capacitor C2
coupled to ground, between the inductor L1 and the output terminals 21 to act as

an output filter, reducing ripple in the output current.
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adjust or maintain a current and/or voltage at the
output termnals 2 1, for exanple, as discussed in

waledoaioroskel ow. The power converter 25 may t akeP€TreS1007/085920

of current regulator, boost converter, buck converter,
or sone conbination of the sanme. As illustrated, the
regulation circuit 23 may take the form of a boost
converter formed, for exanple, by an inductor L 1
coupl ed between the input and output terminals of a
switch Q1 operable to selectively couple the inductor
L 1 to grdbagoniralierié maydakeravarietyl afomas, dor exanmlgar e
3 thetsmﬁtch 8%1 n§¥ take the for nPOfWﬁ transis 94
ARt QI P @ CSES Y AV OPIRESSP" s g HtaleSIong] Rrecsiss |
pcp‘d;grammatﬂlé gBRY airdf | dtde AkeCTIRG Ebptrélicp U2 iRdIubEs abﬁ/\éeaﬁd
damage in the event of a reversal of polarity. The
greund ednnsictarsior Ps ViR, VRS Ude controlier Udispigpligsydrive signals to

UREH 112 1 3hRERY P B ek LB el D2Tnmug or pins

1a6ss? th@ebmtﬂleamz é@lﬁouﬁmaﬁlté@dimélsh Z 6fltheasLitb @t tBFrAnaRs, 21,
bet ween the out put termnals 2 and the inductor L 1

regpegtivelys Thysi thepontrpllerdd2 cam éet%mrrebor ansedhe operating
CEHF clfbj‘stlgg'fca the ulotBFrﬁMta scf‘Pal-G %ﬁﬁgtﬂg%oggrpﬁ@r U2 may be

eln

ré@ﬁdﬁsﬁ@l t6 tRe ibrés@naetor abs@rﬁbeomﬂaobbdfddrcbssr the loEpie itéveninals 21 via
ple in the outgut current. The controller U2 ma

atlgﬁg sgnerasistor B2+ dhayaluegsf Pelgamyé)easelected such th);t the
|ﬁ¥})85mn5§s%k’a?éd wﬂ@ ﬁgﬁq{themlm%%f)ﬁsesﬁéo([e aqr diék b?;lrms) is

gnal  processor e gate array,
suffieidnit kcetrig'gbethsoafﬁmmuéetlz Uz hlemdnttdﬁsr lp@vmy aﬂd bgrrespshsive to
connect ors %Qépi ns VDD, V?S. cont r ol
%Eﬁ?’lﬂr@@é{ pltage acrgaspadIH PWé)fgj’&f@“b?t tf‘ﬁé’“fﬁ%ﬁ%"@f‘%‘? 21. For
| r
e%w?l%’lﬁg{egpﬁ?tﬁ%e@ 'eﬂwb%dﬂfleﬁtnﬁﬁﬁeﬂfrélfér |sg'%ts%dﬁb'i%t o &

contr ol are couple
neasure af surtert vid atcbsreomemsle resistarfdSs 2 1,

' trol | U2
Cenee_t he T bpAleiks U el Rl o oo sthanget jhe O state,
dn@imay Bé%rgg%rémnﬁ:étf ofRBRIiSe chbhfigredtd Bér'f@rrm E@rt&fﬁBfurlRﬁlons

responsive 1o the presence or absence of l'oad across
upbe qunon ar éim mspahse Ib a Imachacaobsaﬁw Q;Lﬁpstetermmaist 2t via load

L ye _of d such that the
sPhse e’ Bao L estnale I karaUE Hemesy B spog ey o
pﬁ'é@rﬁﬁﬁné@tcﬁpeﬁ&ﬂ‘or@ﬂ‘ﬁ%okeﬁ te%%g fp'r&h@é‘bpf)@p?léfé?iﬁ@fcafi&%, and/or
controller U2. The controlle may al so be
takesarnropratetastions based on the results of the tests, and/or start delivery
active agent according to one or more delivery profiles. For example, the
controller U2 may enter a test or startup mode upon detection of a load, and may
enter a current supply mode upon successful completion of the test and startup
mode. The controller U2 may be in a wait or sleep mode prior to detecting a load,
for example, while the portable power supply system 10 is in storage. An energy
efficient controller U2 may be stored for many years while monitoring for the

presence of the load.
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a nmeasure of voltage across and/or flow of current at
the output termnals 2 1. For exanple, in the

w0 kdoastasat ed enbodi ment the controller U2 is rESpUSRIVESs920
to a neasure of current via a current sense resistor
R15. The controller U2 may be normally powered and/ or
in the ON state, and nay be programred or otherw se
configured to performcertain functions upon detection
or in response to a |oad across the output termnals 2
1 via |l oad sense resistor R12. For exanple, the
contr ol | eTheZontiglidrd)Z ovalyi bpupregdrasnmpd g otmamaiset eonfigured to

er,f orm one or e tests, provide, a opri ate

it Carenars b ilbibe Shtess sheoe A BREE i S'tButteaminpls 21 o
rhdlRtairPs 'dbtsﬁe@ﬁel‘i\}@?y bestiS fo@éb@ﬂn%lesé BbhstdRl durRIn d@ﬁ\?’éry Profile.
agent according to one or nore delivery profiles.
I paeendodirent the cantralier U2 may peavider drivet s;gmals to mamtam\pa
node upon det ec n_of oad ent cur
BHsEr} B anaraiintDledisudhn fH STt i o fhutebsinalng over
ab letist HIpoffsteof o BElIVeANbFdfild. €h dié érodifent tRe WBhirolRr U2 may
sl eep node prior to detecting a | oad, for exanpl e,
nmrld% drive sygoalsdslpéowde\@n IRGIPA$INg Wé’ﬁ@h@tﬂguﬁ af the output terminals

st or ez%?%egwﬁﬁﬁé O?}%%{cr &Weﬁ%fﬁgﬁe C(})f | %%ﬁpi? tB%ﬁoRFfoller U2 may

pP6\BEE fige Signhikeao!ppedlcEdn BrRddsiHd Urrdd oY amhitial portion of a
dgo granmed or otherw se configured to enploy a neasure

ivergiprefije. doedryeaging eurreehmay icserse lingaely auitneotinearly. Also

fél’eé)&lﬂg}ﬁ tpg c%)n r8llén@ﬂ'nfdy/g)u8vlgg%ngg glgﬁ%llé %Sﬂrggf?%eogﬁ Ln%‘reasmg

rrent

cunente@mct teeninal pbtiop @ftarddlivery podfileryn phé\énd@dﬁheme the
si%nals to maintain a constant, or apprOX|nate g
cepfhaieriZ2 maymrayide G’UV%ﬁtgnéﬁs forrowide dusaryieg gugnkouytpyt at the

ottt é?'?r"e 84 dlel 3t a@f‘? gt)rtﬁgdcﬁld Hé]fvléof’%@fr é—:Jr. ﬁf/og'éka%?e, the

t he con
cenyolédrd)2 mayrmwude déine isighatsioi pngmer a eatyirgutyrgntadvet ae initial
output, termnals 2 1 over at, | east a@r@ﬁr;tlo_n of a

P&’é‘qu\/%fr%/d?ﬂV@N profile-&ermunalRartion ot de BIafies O BOmay
d ' MINC t
PRERNEA S tionk i B A8l erk DLE TEF BReh Mg RANLPericl) for
elxamp@smngmdalltyr enmayaww apeﬁed;eallyl nedneé ustrated embodiment, the
t he con

BRI L% b5 o T UFE of & s iiana! SHOPIM b8 Fatael ey
tr%\ﬁ@?stcﬁ d?fn”&)rﬁék tPRaHit@R LéortdrlcuMBhYolrpaf 4t tRe oLt ® B minals

21 Ir? plarrrt‘lecTJtlar the controller U2 may start with a low duty cycle, increasing the
duty cycle until a voltage supplied at pin 1 via the current sense resistor R15
matches a reference voltage V. The reference voltage Ve may be stored or
defined internally in the controller U2, and may, for example be approximately
0.6V. The controller U2 may oscillate, or vary, the duty cycle to maintain the
desired constant current operation.

In the embodiment illustrated, the indicators D5, D6 may take the
form of two or more light emitting diodes (LEDs) D5, D6 electrically coupled in

series. The two or more LEDs D5, D6 may be electrically coupled in parallel with a
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controller U2 may provide drive signals to provide a
varying current output at the output termnals 2 1
wW@®B/0A524 east a portion of a delivery profil ePCFU82007/085920

exanpl e, the controller U2 may provide drive signals

to produce a varying current over an initial portion

of a delivery profile, termnal portion of a delivery
profile or sone intermnmediate portion of a delivery
profile. The current may vary periodically, for

exanpl e si nusoi dahﬁ% y vary aperiodically. In
resistor R10stTrhe eDe @amnv bOtrh@rogum the $ame gelog(s.avhken driven

oG55 et 0y IR, P T G it

teatrduerdnt RLAdWhg 36 tHd@JtFultttEHhmta%f mnals 2 1. In
particular, the controller start with a | ow

duty cycl & th errmeedimeqt tllnétr@r@dytf@yedléat@rﬁ PB, R4voay taye the
ft?rrgr?BLL@Bs%3 4 11hé/ L@Qlt[?gaﬁa'\}{eePEDﬁzegﬁe E&{ él(%:gtrrlcgﬂxﬁcoupled

rence re eren

bedléargan dufgut mameb@mrouéedzoandigfdmd dhldmbﬂrrégbédve Mesistors
t he controller may, for

Pa%rﬁ M LEPy 13, 63?/4 mﬁréoéfe) hracicedhe %mﬁegpl%ﬁa whep griven to
e%isyl@ﬁ-y ThERESLIDY, BY &y hdTBE MhRERarhb S3Id: Effferent from the

constant current operat’on

coldrystdudeelchy thed HDEIDEADE! $obexamflertlye LEES D:?n O4F mlaynproduce
of two or nore_|i %ht emtting diodes (LEDs)

refl OF Prangs iapt.c Hap LEdsi 1S4 ey, prqrweewﬁrsb'ndwar@n EET.'%Q start up,

oo rrB@céfé‘&Fg?%& ﬁﬁr‘é E‘é&d %’%f,ﬁﬂ@' & réd@te{?ﬁﬁﬁé& AimbLE ﬁ‘ imes).

aresi stor produce t
Toeentek 2o DA, ();ti)rnay\rt:)rsmridjarr avies irtdjca&'rdnxm rimig, shiubdowr atoihdicate the

.een (or een . Wien lit, the LEDs D5, DG
iy ot e B inat o hes PRg g BeGHE dping 2t 2
préddtbRfed i)t he embodiment illustrated, the
i ndi cators D3 D4 may take the formof LEDs D3, D4.

The LED DB sordeehebackinens, theecantiolerU2 cay b@prqgrammed or
of .t he

led b
fferfise Galiighe todBe S AL IeHst pUE of 8 VeliSaecrursnt, Efittance.
rr@ﬁedﬁ?{’ce”%)ﬁd bﬁ’é hkep Pﬁdié@tﬁ/et d¥efor %@m@ﬂi %rciecmlel?ﬁ%éjfybé 9.,

t o em ssi on. D3, may pro uce a
ientopheretiel deﬁwdevme@ma hr@nedﬁrmal patniiww drygmhveIED@wce

Far the LEDs D3 oduc
00 e Bl Tor o e it epemmanyiye SRS, e hfpfigiuz may
dertdithét éshligtkd tathdjlist it daliveryosrofile, fd?@xﬁﬂ{pﬁb ) wrfmrdenvery
start up (e.g., blinking a predeterm ned nunber of

profile Hpsed on the measure of at least one of a voltage, a current, a resistance,
an impedance, and the like. For example, the controller U2 may be programmed
or otherwise configured to query the electrically powered device 11 and based on
the response of the query, adjust a delivery profile, for example, a current delivery
profile .

Referring to Figures 9 and 10, the control circuit 16 may take the

form of a printed circuit 16a on a substrate 42 having at least a first side 44 and a
second side 46 opposite to the first side 44. The first side 44 of substrate 42 may

include at least two electrical paths 48a and 48b for proving electrical
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The LEDs D3, D4 may provide a first indication during
shut down, to indicate the delivery profile is

wa@ eoosiomEed ng or has been terminated (e.g., bliPKi/ogoat/085920

a predetermned rate). In sonme enbodi nents, the
controller U2 nmay be progranmed or otherw se

configured to neasure at | east one of a voltage,

current, resistance, inpedance, and the I|ike,

indicative of, for exanple, a delivery device type

(e.g., iontophoretic delivery device type, transdernal
cpatrelnicatinn betwegn ded powersalgoe dé,adiavent teethieifket)sida44 and at

s i P Rau i nRats Shd Bp oRdfie Bcond S5 40 st

delivery m%mé%mﬁda‘méﬁl%”meeat |@as%%6%6hdsi@tlvev®rwxs 50a, 50b
profile based on the neasure of at |east one of

ay® Conligyred ta provisie: eleatrlcebccmranmgatl@mbehwq@@aathe @ortahle power

Py T8 iR Peshesh o RPN Bn bogffie D¥etiEal contacts of
tI@é@%bfric%WFMw@@bﬁd@ﬁb&?Vl ce 11 and based on the
response of the query, adjust a delivery profile, for

exanpl e, Refairirgtq Figare J8rip s@mﬁ embodinpants the ag least two

Fi { t r {
PR i Sod Hon ey SR 1B fofh oF M lbpdthBRbriBEfiud e
f@ﬁnihﬁasge_r@réliyrcﬁincéhﬁﬁ gebnadidc pat&rwond certdia éﬁbwﬁ@ﬁtst ehe

to the first side 44. The first side 44 of substrate

capdygtivetrases deaiabe dergsitadygichiedcor ptharwipa enpliemle thagubstrate
: A PF P! _
L

power source

cbedacttuvtavtmceqndudihg\wnﬂatth@ rhamersql niedbllio mdtérdals ecopiper, gold,
side 46. In some_enbodi nents, the at | east two

st ¥Tdl GRRRaF QOBHQ%W't'Sé&VerES’OBn eR MM i eaiqys S@mpinations
tl"?ér%f rical comuni cati on between the portabl e power
suppl'y system 10 and the respective positive and

negati ve €keltiquesafor otakimyrthe @Ifcuﬁhéaejrea:subsiedtde y@2 are well

omere devi c ure 10, SQ
ﬁWBd'P &Y anfacige agaranhiiyegmalies rarpdhaiveesaosii screen
o i@éf or it depBsiidh n&&f"eﬁho'l'& tetitg A E' l‘é@er etching, and

m ng a genera con ntr| C geo
thatikesr Ror ¢xanm|cﬂexwelhkammdithmgmm|c tdmbnnqoasl @an |beeusertadeem a

cgﬁﬁg&vgt gl%eﬁayou or%ettocar’E?eést 8{ fo rts[1 su r#g 443 8P the substratehfz The
lithographic process for forming the conductive trace layout may include, for
example, applying a resist film (e.g., spin-coating a photoresist film) onto the
substrate, exposing the resist with an image of a circuit layout (e.g., the geometric
pattern of one or more conductive traces), heat treating the resist, developing the
resist, transferring the layout onto the substrate, and removing the remaining
resist. Transferring the layout onto the substrate 42 may further include using
techniques like subtractive transfer, etching, additive transfer, selective deposition,
impurity doping, ion implantation, and the like.

In some embodiments, a first electrical contact 50a is electrically

coupleable to a first pole of the power source 14, and a second electrical contact
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42. The conductive trace can conprise any suitable

material for making a conductive trace including
w@eondotseo/e pol yners, metallic materials, coppeCT/USIDT085920

silver, copper coated with silver or tin, alum num

and/ or alloys or conbinations thereof. Techniques for

meki ng the circuit 16a on a substrate 42 are well

known in the art and include |ithographic techniques,

conductive paint silk screen techni ques, netal

deposi tion, conventional pattering techniques, |aser

56bat elegiricailyl colngdedblkdo afsmcopd poje &f thewpbivek sowrce 14. The first

SBHBRSEEOR S EEErgee S i b olctca
cOHICRGRN s of EBMateS thaldedAcalilfovdréd a8lidBRI1Gn response to
process for formng the conductive trace | ayout nay

thenpomialle power expplpsgsteappd peing raagratically toupted éo the electrically
spi n-cqat.i ng,a. photoresist fil ontp th ubstrat e,
ralisted fviend 1 iR, ol TnGteid crkpURB R B4t | ayou

(e. 9., the gsnERMYGiRahfseh2 st S86trieal doRtRt G0 6bhoentrically
traces), heat treating the resist, devel oping the

aligaed with respect & therapcond elepjiinal contast 30k ¢ further

gl B A LbBERp e ShajF ptPeRLT Bl e Iy
coAglhidtiveUrscel dricethe Wb ag bieckidal aowsther 50keis Atilei®t a portion of a
additive transfer, selective deposition, inpurity

cifewpngoNqdustive gcant ati on, and the like. In sone

enbodi nen S e i -
el ectri caltrﬁye/ p?cr)tfag[eeél%vﬁ%es@ébg %JlsFethq qg%ésgﬁﬁoﬁgr%\/&%? power to
efeutii 8y bbwerddl devises suich &3, dott exarapleca tiansderfital idelivery device

el ectrically coupleable to a second pol e of the power
d8urce 14. The first and the second el ectrica

t act , o _ Cri
cont act - w! N PSSRk Stiobly Rt ADTREF IRt one
irmﬂmﬁcrr&dedaaélw&fgbéémtortbs pongee _sblmrlcle He qrat omgbbleuoﬁmciuctively
t
GHRR bl 5 e R T  e 0H n v 11
: . ; ;
ré%s??% gfr‘é Egﬁéﬁle 3:%2/85 %Ugﬁlggﬁst%m)‘?@ bgﬁ@] rﬁa?ﬁéiﬁ:agy Eé!{l%led to

ont ac centric y aligned w
tnesleetricatly powereskdenice ¢1 byttihe Gt magnetic coglling dlemsoh#2a. In

furth mbodi ts, the first electri tact 50
spiie i PadBtori, o PPURD Pl ey S leh b LoD raecr
pRRAbidPowapPIyedyREdmi cal contact 50b is at |east a

portion of a
Figures 11 and 12 show exemplary transdermal delivery systems

100 for delivering of one or more active agents to a subject. The transdermal
delivery systems 100 include a transdermal delivery device 102 including active
and counter electrode assemblies 112, 114, respectively, and a portable power
supply system 10. The overall shape of the transdermal delivery device 102 may
take a variety of geometric forms including, for example, those shown in Figures
11 and 12.
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circul ar conductive trace. The portable power supply
system 10 is useful for providing power to

webk@soriseal | y powered devi ces such as, for exap@l/E$20a7/085920

transdermal delivery device 102. The portabl e power
supply system 10 may include at |east one inductor
electrically coupled to the power source 14 and

operable to inductively transfer power fromthe power
source 14 to the electrically powered device 11 in
response to the portable power supply system 10 bein?
magnet i caln soroe gpikadimentshthedransderroall dajiveridavige 102 further

e e SR mebh el BRE R dn SR ee T A
rdlGas@pSoliples ftﬁé POWEr sudpl § @ 10MEthe SUBStFatesy St em
Figures 11 and 12 show exenplary transdernal deliver

syst ens 100sqroe eadiadinentsgtheractive elactivgde@sgemplyel 12 takes the

50 abSuc BB aef bR U RSP i 11

takel thdifevan ath lnéFaWelémueaésﬁnmy I atterrasiselypineaduhis?,
114, respectlve% and a portable power supply system
elestrofigassombly 114 maydaks therHerm oh adiegatiue ageemblyr gnd the active

e?eﬁ:\ér'loﬁg a]sggmggﬁ ‘f@%%}g%l@‘ﬁqe%}’m%h aaﬁ)‘gﬂﬁlhlréléct?fo%rer%}fean ly. The

i gures

atfivé ang QUBnteﬁbkedtrUﬁ!@h%erhblmsI TENSder aml eldetricaltyr goupleable to
device 102 further includes at | east a first netic
thepartalia power sURph Sy StenB 10 ksurRlyABACHYE RgPRY %ﬁ%ﬁ?@ in the

a%%@le%ﬁtr&?ﬁggl b SluI@pWé iGR(td ﬁme%%éi@a%ﬂﬁoéHgﬁﬁ}%ﬁ%@% (g9

n Some € the actlve eléctro sse
ploeticasoftgkén 6|onnm:0tﬂs memhsrane)ve el ectrode assenbly, and

the countegr el ectrode assenbly 114 takes the far
negative ih@&ﬁalnéﬁ%m%%ﬁ‘b? dleiqcp Mpvgpbonqlb{énc Ldé o
b%%k'iﬂ%;_eﬁg?'lﬁgb dé?neé&ﬁiéﬂ'té’ tHel Badig q@b%n&@é’esftﬁéma‘?\fsdé‘rmal
negati ve asse Y, he active e ectrode assenb

l'y
delivienymlevicakid2 He sboreother empodinments, tbe datckiodd 19 physically
el ectrod

SRR ol e B e e T e B R R bt
|Iggﬁﬁl§| énglgéqlﬁefksﬁrﬁnréﬁsdé?néPa&ﬁﬁér}aQyﬁéM' i9@8Rfigured to
provide transdermal delivery of one or more therapeutic active agents to a
biological interface of a subject.

As shown in Figures 13 and 14, the active electrode assembly 112
may further comprise, from an interior 120 to an exterior 122 of the active
electrode assembly 112: an active electrode element 124, an electrolyte reservoir
126 storing an electrolyte 128, an inner ion selective membrane 130, one or more
inner active agent reservoirs 134, storing one or more active agents 316, an
optional outermost ion selective membrane 138 that optionally caches additional
active agents 40, and an optional further active agent 142 carried by an outer
surface 144 of the outermost ion selective membrane 138. Each of the above

elements or structures will be discussed in detail below.
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active el ectrode assenbly 112, via iontophoresis, to a
bi ol ogical interface (e.g., a portion of skin or

woreeewseenbr ane) . The transdermal delivery derC€TESHOR085920

may optionally include a backing 119. In sone

enbodi nents, the backing 119 encases the transder nal
delivery device 102. In sone other enbodi nents, the
backi ng 119 physically couples the transdernal

delivery device 102 to a biological interface of a
subject. In sone enbodi ments, the transdermnal delivery
system 10Zhe :actiméliegtno@ej assemblyVili@emay eomgaseah optional inner

SRR et 4ot sy elestn bClabPRcar thadShve SlpciadeRetsrady 112,
féfee)é\‘ﬁ‘i’plé“betﬁvaén A5 Inver RInssdieAne rmsmBrdeY1 3blend ¥ inner active

further conprise, froman interior 120 to an exterior
ageat reisetMod ik i Wee iahecsealing lines ehirieperit] woulhbatgmened prior to

trod nt 14 an el ectrolyte reservair
=BpBFateD S bl oes s e it RplsiTBaF B Ve actve
e!%ﬁé%séﬁ’a@ SY PRl firthet ddﬂr'i}ﬁfseaé?rf optRrRaYBHer release liner 146.
reservoirs 134, stofing one or nore active agents 316,

an opti onkl sqrue emhssiments, thel ang orBoreeatiivaragenBEesenirs 134

R RRAB Vi BB RSl R s

deWdriie ehddpfiatinde aAdof EaBTihg itisd of€ be Bridry actieBgénte 136, 140,
138. Each of the above el enents or structures wll be

142s duseeg embeiments, e pharmacegieal\cemyuositiondaeiudes a

' i al i ng
oSREIS5uF el SRR 0B A ebRE o0 L 18271 0
el ect r odeThe setitd ylettrdde blwment A12alie elckticate Botipleablendd a first
ion selective nenbrane 130 and the inner active agent

poles t16avtorthe portablespowriessupply3ystRin | 10mnd pqsmqs\eé@@ﬁhe active
f
oSS L B £ R4l 5B ol 6l hRgpor i actve

aTQ'bat 438, M8, enzwm@asﬁmmmnm thaeracties electrpde se
an ogtl onal outer release |liner 146.

it sUndar@rdiano e e SRS, I MeRRTGGQing Gppled
e?e”'&roﬁfcﬁlvla‘?&‘i?% §eH\éFah that ?5%19}931 @'Hé-fh%r PRYERS SHO e Rt ive
n el'i veri ng,

conposition for trans orti
agentspsacoading ¢n a dmetapeuticaeffeadting dbhagepmtacol mbn soraet | ve

LRI Sgétg? ft@;r%gg@ﬁﬁég;s{sg@%?qﬁ%qeq%gg{ igﬁ“lrge?é Oit Q)?ceeds the
ordinary use operating electrochemical potential of the transdermal delivery device
102. The at least one active electrode element 124 is operable to provide an
electromotive force for driving a pharmaceutical composition comprising one or
more active agents 136, 140, 142 from the at least one active agent reservoir 134,
to the biological interface 118 of the subject.

The active electrode element 124 may take a variety of forms. In one
embodiment, the active electrode element 124 may advantageously take the form
of a carbon-based active electrode element. Such may comprise multiple layers,
for example a polymer matrix comprising carbon and a conductive sheet

comprising carbon fiber or carbon fiber paper, such as that described in commonly
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therapeutically effective one or nore active agents
136, 140, 142. The active electrode elenent 124 is

webk@soriseqal |y coupl eable via a first pole 116aP€DUS1987/085920

portabl e power supply system 10 and positioned in the
active electrode assenbly 112 to apply an

el ectronotive force to transport the active agent 136,
140, 142 via various other conponents of the active

el ectrode assenbly 112. Under ordi nary use conditions,
the magni tude of the applied electronotive force is
ageigeed lpenpdingatapasgse patent appleatior 2004813847 diledrOctober 29,

Aot RS HALR bR ARECHAR b
tREhSEVES uR¥ER ol Partidipdte fi éle@fro@ﬁ@rﬁi@glsrebb@or%r dTHL%r ¥n inert
use operating el ectrochem cal potential of

ejedmedlmbu’@eIquvrenythd@wgh@eMatmhe)raeddl@@Sltof@r&hemlcal
i ve el ectr.od lems

SBebie} aabie it SFBra e tarps A SO Hne Reeél 450120 to the

Qf@rﬁ)s(é? %érfé%m{g iBhg 8y @itReOfedUBlich @Cé)klé!z@tloﬁgﬁfrWéieﬂ)3@\ddltlonal
40 147 fromthe at | east one active agent reservoir

examplasofiinert Blastroges clude: siainass steal, enl t platinum; eapacitive
e acti lLlectrode el ement 124 may take a variety of
cpior o ikt

8 enbodi nent, the active el ectrode el enent

124 may ag@wariatgeiguah Bctrkelettnedd of sacaficial @@Td@!@ﬂvé)ﬁféﬂ?@hal
active electrode el enent. Such may conprise nultip

Sluéb ess Chﬂﬁﬂlcéb@ﬁ'ﬂﬂ’@"@ Cﬁcﬂf’s)ﬁﬁ?mnﬁt?ry 3ls¢ ﬁ}b‘ﬁﬁgi ﬁgsa,calf ﬁléh
ewro%eccgf%%%tt cgﬁsec‘ Q%%(I’Ol&&%ftklﬁdt%}ggﬁ%g&g %bﬁ% Hidized or

escri

ré@mﬁmﬂ'ﬁwﬁ&llgnﬁd apemd»ua@ hetanestal gadttraay ba@phploydd. dn such
2004/ 317317, filed QOctober 29, 2004. The car bon-based
capecihespaial \é{Pté'd qxidize {9 ety dﬁj@sV‘ﬁhiPhtW‘a't"dtth%@/b@@r%ﬁ'tated as

atrnggg@sb%%%nuwé%aé d?@p&ﬁe ?ec‘?’éro ol g'a%CA%mg,@me%ﬂbde. The

Ions. Thus, an I ner | stri
reverse neéadtiondakgs plbee akiheadatioodeoin witidiithe metadfiorais reduced and

chem cal species capabl e of accepting or, dopati an
toe ee'tr%qpna*enq FIOP &t (elgassr fEQsp etz ?féh%gﬂqc&f?ﬂg
(e.g., %tléd?ﬂ)l%té“i’é'sﬁctn?‘lﬁ@ﬁ{agtgﬂé“ét\la?ig VOO forms including

oxi dat i on of water I onal eéexanpl es o I ner
aply estiuctwtie sapaldle wd estaininélestsolytect8, agd) i, quI@embomments may

SR Rel i 30 el AP e el e ebgdzp s i ool
semi-solid or solid form. For example, the electrolyte reservoir 126 may take the
form of a pouch or other receptacle, or a membrane with pores, cavities, or
interstices, particularly where the electrolyte 128 is a liquid.

In one embodiment, the electrolyte 128 comprises ionic or ionizable
components in an aqueous medium, which can act to conduct current towards or
away from the active electrode element. Suitable electrolytes include, for example,
aqueous solutions of salts. Preferably, the electrolyte 128 includes salts of
physiological ions, such as sodium, potassium, chloride, and phosphate. In some

embodiments, the one or more electrolyte reservoirs 124 include an electrolyte 128
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such as a chem cal conpound or amal gam may al so be
used. A sacrificial electrode does not cause

web@snrwkysi s of water, but would itself be oxPdi/EsTH0D085920

reduced. Typically, for an anode a netal/netal salt
may be enpl oyed. In such case, the netal would oxidize
to netal ions, which would then be precipitated as an
i nsoluble salt. An exanple of such anode includes an
Ag/ AgCl el ectrode. The reverse reaction takes place at
the cathode in which the netal ion is reduced and the
cooriesgaatdeasy oneibiciogisalet@apatiblé aatinokidant selected fafm
the ele trod The el ectrol yte reservoir. 126 may take
OTHELS (ymBTete JPRBIS AR ARl 9h5SE MSERel 6 capabl e o

retaini ngﬂc@%&é&h@al%nt?&”% aﬁﬂ?leaoﬁﬁeﬁﬁﬁ%rﬂéfébﬁode

may even be the electrolyte 128 1t sel for exanple,
eld¢ment is ireuss, mteoisﬁlesctm&edsatlmtmtr@eaqnveamd _aouhtet etectrode

soI id.for For t he el ectrol rese

SmDlRE s T DPBInst B as et NecRatiE Slgcl odg aegembly
|§Bﬁ%h6&@ \N)étbh isPSidiged CAY ial eSS, &Jygéﬂ'i@i‘e‘?ﬁd\/é@ﬁrom water while
part|cularly where the electrolytée 1 is aliquid. In

pootene (O diremneduacde Ieloeetezrmqwr@emzswe:elﬁpimly&1Zibma(v f@lrther

b
cRBPrE8 A GHECOTORr /8 b e b s, i B rIBHES s6RR e from
aﬁhﬁﬁddé?ﬁ@tlﬁt AERE b lovee ﬁcﬁbhﬁal%@@fh’a@ bvtf@rSexzm;Llé ORatef 0 such
tar&lp aqueous sol utions of salts. Preferabl %/ t he
m@ﬂiﬁt ayi

e1seieqtad potiexideat isscamsupiegdantiies dharmbavies the

el 5 DRIt Rt RSB g ot kOt o}Pa28Y forrd & he
anBsoXidemit issudetfat the |c'a£lﬁ)d%rarﬁl| ® pdduekyl fernd dBhergti-eidant ad used
| east one bi ol ogi ca ati bl e anti - oxi dant

a4 Sienads. { PAmelas o bislagioallAMRAb g SutF-aXdanrgelude, but are
rg?hﬁ\ tg? té’aasém“@af:g%l% @ect ?ﬂg%l g\ﬁfa'h\lﬁ@) Qpélcﬁﬁqugg:l’itrate.

en an ner

vvater Is asewtedhany tid eleetrblytee2&ntayekeatie foonrdf @n aqueous
el ectrode assenblies. In certain enbodi nents, such as

spidignthossad WIthin @ resaryQiei 26 ansy Vkﬁéh%FPrﬁh%fo%d'%ﬁséqn in a
H\)@{c@egl gt ﬁfﬂ'ogﬁfgﬁ@ yﬁ?éflctapaﬂl)éy&%‘tarﬁn%ﬁ it ggél‘r?eﬁrllétf@{t%rf water.

proton are ptroduced
Ftdne'nsibmﬁ, acdwthbleldd&ctraiytefmiay take thefigrm sfea aolution of 0.5 M

it damrasen AR PEReGRNE oh A T ARy
potenti al THBahdrhdh sk ctivePmefitame %OY@éé{era“Wpo%i‘ﬁﬁhed to
separate the electrolyte 128 and the inner active agent reservoir 134, if such a
membrane is included within the device. The inner ion selective membrane 130
may take the form of a charge selective membrane. For example, when the active
agent 136, 140, 142 comprises a cationic active agent, the inner ion selective
membrane 130 may take the form of an anion exchange membrane, selective to
substantially pass anions and substantially block cations. The inner ion selective
membrane 130 may advantageously prevent transfer of undesirable elements or
compounds between the electrolyte 128 and the inner active agent reservoir 134.

For example, the inner ion selective membrane 130 may prevent or inhibit the
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enbodi nents, the selected anti-oxidant is consuned
rat her than having the hydrolysis of water occur. In

w0/ 0fase4 her enbodi nents, an oxi di zed for m of PETYES2007/085920

anti-oxidant is used at the cathode and a reduced form
of the anti-oxidant is used at the anode. Exanples of
bi ol ogically conpatible anti-oxidants include, but are
not limted to, ascorbic acid (vitamn C), tocopherol
(vitamn E), or sodiumcitrate. As noted above, the
electrolyte 128 may take the form of an aqueous

teapisfer io aodions@th ‘Wankifrona theeslectralyte 125 therebyrincreasiag the

BB S0 Sceioudh toBBRAER Snethifty 3 s SiineRimat IGRY dgvice 102
wat er.  Forpk it Hetive agomti r"e§@r|v©|rq|3ﬂ% b@he‘x‘eﬁy %ymbﬁ&ﬁbetween
the formof a solution of O. M di sodi um f unar at e: )

tig mmley gy sglegiivegnemboangs! 3@ arnﬂ thecmteanost iaeelealiver membrane

58, 58] Mo BB MBSy B0 AR RS ors inctucing

ang ShiuCILRS eapablé of Tpd)rfanryuetalmnge&twea@entﬂ36n¢tdﬂée<dmple the
w thin the device. The inner ion selective nenbrane

gy agtiye parel repervPirivfonaniakedhy éorsepe ppyeh akatbearaeeptacle,
%rmg%ﬂ%eewnﬁ"pgﬁst QSV! § o\‘%tg%%t%s,ﬁagﬁeuiaﬁ&wﬁ%% the active

ISeS a Ca |vea

agehetw isea hguidr Ine nir&ﬁ attye tagkm rebervbpriB4ahrtaer day edmprise a
exchange nenbrane, selective to substantially pass

0ghM@H¥<-and substantial ly bl ock cations. The inner ion

sel ective e -
t ransfer ((#Sﬁ %]ggl r ;.c% e erren Sé%&ggﬂ%}ébén?{ S %;{ts\%)glrtlloned
geheratly epposéd berosd heacivesiestrude asdehible 14g o the ac’uve

reservoir 134, For exa , the inner_jion selecti
elrstiodg Rlenment 1R Hﬂ%%ﬁgf)me%t PRMPEANS { HEMaKnas$ i} therembodiment

llﬁ@%’tgalmﬁdﬂreéqlﬁsaﬂcdr NSt %Mﬁ&n% an Pqﬁgﬂ%rane

Increasing the transfér rate and/ bi ol ogi c
hawimgatares 48 yordy onhbeatiecdinstiarfigureddidiansr 14 ftesake ol Garity of

”ngfﬁii DRl dhs e Ra PRGNS b8 Gelgira D8 SHeRprdamaterial or
t‘Pl'f@@ BRI odt G ng‘i’r@é:tl 5 \4AdRTEF A& 3f3<§arlt§/”6$

|nner I Ve agent reservoir 134 may take a variety of
|Iﬂxstrat|om)ndﬂmdﬂrrhlge inflyesce otan eecrapabive fm'betoenpmelatr tHeyion

retainin |ve . For e i nner
KBRS BiTE! Pl ol o0 sectiigh iR ERHE ESRes fors of the same
PR ® bcﬁ%ﬁé“é‘derftqgepﬂ@@ |vﬂ1||e0§utﬁ>tdmféw BIb%kintlJS‘nQQF B8 opposite

cavities, I nterstices articul ar where the
p@{aritWeThus the outermost ion exchange membrane 138 is charge selective.
Where the active agent 136, 140, 142 is a cation (e.g., lidocaine), the outermost
ion selective membrane 138 may take the form of a cation exchange membrane,
thus allowing the passage of the cationic active agent while blocking the back flux
of the anions present in the biological interface, such as skin.

The outermost ion selective membrane 138 may optionally cache

active agent 140. Without being limited by theory, the ion exchange groups or
material 150 temporarily retains ions of the same polarity as the polarity of the

active agent in the absence of electromotive force or current and substantiaily
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agent 136 is a liquid. The inner active agent

reservoir 134 further may conprise a gel matrix.
w@piosomEkd y, an outernost ion sel ective nenbr aPEr/LSRB07/685920

positioned generally opposed across the active

el ectrode assenbly 112 fromthe active el ectrode

el ement 124. The outernbst nenbrane 138 nay, as in the

enbodi ment illustrated in Figures 13 and 14, take the

formof an ion exchange nenbrane havi ng pores 148

(only one called out in Figures 13 and 14 for sake of

releasés those iond when seplaced with shlastituﬁvesiehsof likeepoterityraacharge

nc.l d|n i.on xchan ter groups 150

1
PR IR o ST Bl e it 24 or eake
of clarit Nt@?ndtuk/élysm%m@rﬂ)ost iH1edthR rhBbrSRE 3@ magake

el ectronotive forCe or current, the ion exchange
thefarmi efl a semgpeunaable or Emctrepconouelnyembmadhah ialselective by size.
IEasses ions of .the sane polarity as active agent

FerelahsaTaRhis Mie? Ry Briberlle Hefblane Al Bkadeaeausy
caehénttive adénisi4ot i e&ufr@wsysbmpmw%a@%vaary%@agable outer

138 is charge selective. Wiere the active agent
relegse liger togetain the agtive @ggnt 140 uelddhe, @)Jtertrﬂ@a@@ﬂ@errmsemoved
pr%Ftosﬁé ective nmenbrane 138 may take the formof a
I on exchange menbrane, thus allow ng the passage of

the cati offhe cdedrimest RpeslectiveInferabefiel 188 mag beasptiohhmx
of the anions present in the biological interface,

pselended withithe adwiionaliasting agentoifils shigl a5 ienizethr igREzablegirugs
Wer?@%utgéq%«%ﬁfs 8ﬂ8)8 RB@NE&? o?gﬁlghéétﬁg rd 6%%318 %EF%%Q?.Q gpents.

eory, Ion ex

WB@retthﬁmteitmdsyIdneiaem&einﬁémbrzfnet1% is aEop ekaliarige rAémbrane,
th olarity of the active agent in the absence of )
ariiebameent efraciive agent %Cﬂfnaamnd to ion exchange groups 150 in

t@%@ Fe%”l:%\ﬂ{ e 5re||r1?é?§t$t§éist Lh%sc?f thé’ B éﬁﬁx;%rgt |oﬁ@e?éc‘ﬁ9e Wlérnl?rane 138.

titutive 1ons arge und
i nfl uenceTaé a@nvebgemtrmmmwmlfsm benato ttverloreekchange groups of
Alternatively, the quterpost jon selﬁgct ive nmenb

ralg a0 Rk SEhere orihe SuteE Sugape Jaf ALY eUigimost ion selective
MR RbRRRY aé‘ﬁ'étfhﬁﬁér iar% d n??hfcklt%ﬁlgmr@eel | &Eadditbnally, the

sone enbodi nents, suc m per neabl rane may
farthexractiye agshty142antay beqiasitevebgdeposited onfand/meujmreﬂ toyat least

SR ek e R0l b B P h hE nbiatel e
fbi SRIMpIE, ByEERaGidg, flooding, coating, electrostatically depositing, vapor
depositioning, and/or otherwise. In some embodiments, the further active agent
142 may sufficiently cover the outer surface 144 and/or be of sufficient thickness to
form a distinct layer 152. In other embodiments, the further active agent 142 may
not be sufficient in volume, thickness, or coverage as to constitute a layerin a
conventional sense of such term.

The active agent 142 may be deposited in a variety of highly
concentrated forms such as, for example, solid form, nearly saturated solution

form, or gel form. If in solid form, a source of hydration may be provided, either
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prior to use. The outernost ion selective nenbrane 138
may be optionally preloaded with the additional active

W@e®an7@20, such as ionized or ionizable drugsPCr/US2007/085920

t herapeutic agents and/or pol arized or polarizable
drugs or therapeutic agents. Were the outernost ion
sel ective nenbrane 138 is an ion exchange nenbrane, a
substanti al amount of active agent 140 may bond to ion
exchange groups 150 in the pores, cavities or
interstices 148 of the outernost ion selective
imtegtatechinta 8 adtive elettiode asgembivi 422 tdrapplied front thelsodetior
xchange groups of material 150 nay adhere

tte%repﬂéxstﬁrtlg OUiFface 144 of the outernost ion

sel ecti ve|qesrae @ntbodiRens, Headtive daeht 534, 'éb%iltﬁﬁ\ﬁﬂéctlve agent
142. Alternatively, or additional Iy, the further

146t and/onfsther agtivaragenid 4208y be ddentigabarsiimiar mmm&nt/lqns or
REHE" B R en 4okl BB S

1aRagnd/er fuithes e agentf4eafayBe difRéhtidmpositions or elements
el ectrostatically depositing, vapor depositioning,

frone oae apether wibes, a Hrsém of stive aeentanay he staied frethe inner

agﬁ% ége %ggérvﬁzlﬁa hﬁéJ e%#:ﬁcﬁ‘ypéncﬁoo}\éﬁ %HgntorH%gBF cached in

and/ or éss

tie dhl@frrinbsttioh&)é%”ctlﬁé?nerhhsraﬁé hes. eneach &R Rinsbodirment, elther the
further active agent 142 may not be sufficient in

fipdItyReeor theiseierad dypeoef achive aaget may be depesited an thepouter surface
4 ent.| oy
gagoﬁfthélggér&BH%SHggfggg{/? ﬁrgé?ri?tﬁagé \;grﬁfagttbsffgﬂrhe%%p@é’sbm 142.

Adtencativelyahiadixfof thesfistiahd s sécﬁhdeyﬁemd)f&actwelalgénf mlambe
nearleﬁyqsaturated solution form or gel form in

degpsited o He %utgbaw&ceo?%@fdhsauwm'%%%Wﬁwbrane 138
a%'tﬁ@%r’tﬂgr%%p@é g&?ht% LASa 3Gther i) 1(150?91@{5 Bk Yctive agent

112 romthe exterior t ereo pri or
cbmpmsélonlcm e@nentembp tie depbsited Mtrm:cbuteesm@&m 141436f the

ST S7057WYE TGRSR s BRbTaPT EBGSRD] b9 sy another
PSR, e SRRy 4 o e R acon
reggivoir 132 asdiye betivdi adentdI6 anoinqaobed inthe autemhestéon selectlve
n&%ﬁp Dac nm&er?qdﬁtgqahﬂé}ve argsetnt 1X8 I%e 3 %teé;c\)/r?d {a e o active
agent may be deposited on the outer surface 144 of the outermost ion selective
membrane 138 as the further active agent 142. Typically, in embodiments where
one or more different active agents are employed, the active agents 136, 140, 142
will all be of common polarity to prevent the active agents 136, 140, 142 from
competing with one another. Other combinations are possible.

The outer release liner may generally be positioned overlying or
covering further active agent 142 carried by the outer surface 144 of the outermost
ion selective membrane 138. The outer release liner may protect the further active
agent 142 and/or outermost ion selective membrane 138 during storage, prior to

application of an electromotive force or current. The outer release liner may be a
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active agent reservoir 134, while a second type of
active agent nmay be cached in the outernost ion

wa 2008016522 nenbrane 138. In such an enbodi ment PCBUS10aT/085920

the first type or the second type of active agent nay
be deposited on the outer surface 144 of the outernost
ion selective nenbrane 138 as the further active agent
142. Alternatively, a mx of the first and the second
types of active agent may be deposited on the outer
surface 144 of the outernost ion selective nenbrane
seBgtively réleasanle tiver matie wé watgrptoof sraterdal, sudhuag fedease liners

[ dt f t t t
BBp IRt Est e s ive RO B RNER. surface 144

of the oumnﬁeﬁrace%uﬁngemeum (RITRh8nA n)oﬂf{’a% b%serhbl%yed

further active agent . I'n anot her odi nent ,
between therleetfodecassemblyend tmmplomgmlcuﬂedaq:w 1$1eTh$1 irderface-

t 134 t t 1
Bl ke Tot estin RS tieTor T ot ahadBRshE andbral he
delmhagddké tHRNmas! for exadpr! ald@ratifaided 8chREOMSf h¥DRable
of active agent may be dep03|ted on the outer surface

blaadf@swer&elem\@thmﬁie knnwledge et pne skitedindthe releganisart.he

further a i pen

wher o ono ThINERABEehE sty iR Flobred s BREY, P cunter
efegdtoagesbselnib ﬂ1I4 cortpAgE) fioml 80 intdAék 1644 ad éxteddrl 16820f the
of conmon polarity to r event the active agents 136

coyoter elestrods assembbt 114y awewntenelestiodselement 68, an electrolyte
r&QéF%lP %b %Lbsrmgra% ?Igét%lg 31\/ 7(32:,:3% |RHerq{)n sgle%ﬁ\§§ H%bﬁ%ﬂgﬁ% an

general | COVerli

mt)naleamgerésel\kﬁr 76 siosiflg khwﬁbhma@eﬁam 78 uaint apﬁbnb‘léum‘rmost ion
the outernost ion selective nmenbrane 138. The outer
SF@C@&%@QWW@FGW ﬁ'ﬂ%?@&PhPﬂ@:‘ qt{!ﬁrtfﬁ@asﬁd'ﬂﬁ(/@%gent 142

and/ or outgLRBY tér%mc%hs%ﬁémsnt%mg iy YlbRdble via a
A oxm 've

storage, prior Icatron of an
seoonepole ‘Cllﬂ'ibrtenhe pﬁhableLnowerrsebplassgsienneﬁ theysebbend pole 116b
asel ectively rel easabl e i her wat er pr.oof

haxingransppPasiterpolarity &g @ﬁs st Ry %q?%o JﬁrBﬂ‘F 9%56?‘?& fg counter
e%étll&d?re@érﬁeﬁﬁ ?Bsi'ésdﬁ ih¥%& el For e&? , the counter electrode

i nterface-coupling nmedium (not sho

eharhentet©d may ddkecthedden af henddrporahdsed elebtrodoglemént dlscussed

interface 118. The interfacecoupling nmedi um nay take,
V€exanpl e, the formof an adhesive and/or gel. The

gel may tgke eidi@rolyeé F@é@‘rvoﬂ" ‘1’70 RIHTBkE a \AriBYBabimgincluding

gel. Selection of 'a suitab
any structure capable of retaining electrolyte 172, and, in some embodiments, may
even be the electrolyte 172 itself, for example, where the electrolyte 172 is in a gel,
semi-solid or solid form. For example, the electrolyte reservoir 170 may take the
form of a pouch or other receptacle, or a membrane with pores, cavities, or
interstices, particularly where the electrolyte 172 is a liquid.

The electrolyte 172 is generally positioned between the counter

electrode element 168 and the outermost ion selective membrane 180, proximate
the counter electrode element 168. As described above, the electrolyte 172 may

provide ions or donate charges to prevent or inhibit the formation of gas bubbles
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bi oadhesive gels is wthin the know edge of one
skilled in the relevant art. in the enbodi nent

w0 kdosmstasat ed in Figures 13 and 14, the count erPCT/US2007/085920

el ectrode assenbly 114 conprises, froman interior 164
to an exterior 166 of the counter el ectrode assenbly
114: a counter electrode elenent 168, an electrolyte
reservoir 170 storing an electrolyte 172, an inner ion
sel ective nenbrane 174, an optional buffer reservoir
176 storing buffer material 178, an optional outernost
(e.gn hyelragmi oreoxygeh depentlB@, oratie Eotaritp toff theaélectnode) on the

chan gy Sk PAS i TS oy pie S Bt T S0 acios o
btlagg%epﬁé@%ﬁew%ém%umcv\ RYy ERRAAG eﬁe.énéﬁsﬁ%r %Hu%e the

having an opposite polarity to the first pole
pbieddial fon irdtadioardd duk bieidgjcal indedacent B8. el ect r ode el enent

168 is an_|[nert electrode. For exa the counte
el ectrode b?é’?ﬂ?ﬁt“)’l%@eﬁtﬁﬂ? ’f‘ﬁﬂ@fi"?ﬁa%ﬂﬂs’dﬁre pch%tloned between

tARERRONAS T2 8hE Bid BEkfereh SBRAN 1 7H. STHES s ﬂﬁ\oéé@ectfﬂaﬁ?nembrane

el ectrol'yte reservoir 170 may take a variety of forns
17|4cmawtakg thayorgt ofm;plnrgecsgmkl@ mgmbrangi suahgas the illustrated ion

RHE DBy gia e Sos eyt FgRe SRaBRE T RpB L A botdty or
chhRf wmié/élﬂoslarﬂudn? bldtkmgdfdssage of iohe!dr &éharfgeset 4 sedopidn
For  exanple, the electrolyte reservoir 170 may take

opneilteapwaaty ér hedooer ien selasdive marabraae!1d4 voi t)épl@ﬁih‘maéﬁ dons of
{
e BTy S Rundde bR fifoueiisic Sindis o

nMerbiahedBIaKAIld Sulseaitialip BREKPRLIVAS B Kkecpslatitytoricharge.
el ectrode el enment 168 and the outernost ion selective

Alleratively. theoinner igriselaciive meraliane di7 4dnay: takedbe dprawaha semi-
pé?r%sg@% o?iﬁﬂdg%‘?%ona ﬁglﬁ'laﬂseééléaivgt ‘Jatséé r%nlr@%e bi t

ges to preven

t he for matrhefinmdr |@aselbuﬂwd me(rﬂnrgne 1Mdraygfrevemt tmqs@mf
dependi ng on the polarity of the el ectrode) on

LOgBRatle Slammeis & CamPRKARS B theRHTiRE NP Bl S: cFor ‘example, the
A Sy REFRELAS 17 o35 185 tagi iy BSMbErbt gRrony
(Ole) graghdaridea(CI) @msi from tled élentrolﬁ/td hE2 imtotheghuffdr material 178.
hg;,e[)gaggg %é%@ﬁ-grgae 5@? éqge(r)\?onrs e%téevn%r%@sposed%e%een the
electrolyte reservoir and the outermost ion selective membrane 180. The buffer
reservoir 176 may take a variety of forms capable of temporarily retaining the
buffer material 178. For example, the buffer reservoir 176 may take the form of a
cavity, a porous membrane, or a gel. The buffer material 178 may supply ions for
transfer through the outermost ion selective membrane 142 to the biological
interface 118. Consequently, the buffer material 178 may comprise, for example, a
salt (e.g., NaCl).
The outermost ion selective membrane 180 of the counter electrode
assembly 114 may take a variety of forms. For example, the outermost ion

selective membrane 180 may take the form of a charge selective ion exchange
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the electrolyte 172 and the buffer material 178. The
inner ion selective nenbrane 174 may take the form of
w@2omhargges sel ecti ve nenbrane, such as the il uBtT/ES®A7/085920
i on exchange nenbrane that substantially allows
passage of ions of a first polarity or charge while
substanti ally bl ocki ng passage of ions or charge of a
second, opposite polarity. The inner ion selective
menbrane 174 will typically pass ions of opposite
polarity or charge to those passed by the outernost
mernbragiee cltyipiaal lyethvb roater M0 iontddlectiva imerabrangl 180 of the counter

I [ [ lik ol arit h ) . .
etoinaebDBl P45 Sedie Hioboring £0aSE snnolariy pprosite to
tHERYof Rk BufehP o§ b sefeclve AEMAREREBIE Y adlive19&FdtiéSassembly

menmbrane that is selective based on size. The inner

113n Tdel adeimest iembelastivelnamagne t 8 isrtheraferesdreanion exchange

undesirabl e el nt.s, or_conpounds_ i he .buf f er
BB Whips S BTN BU RSt O and bidchs Gl fpaey

S Back MBYoFARE ¥ainsOfForh e Biclodidi intedacd. eExarhples of
hydroxy (OH ) or chloride (G ) ions fromthe

sditallerion gxeharge membranes inelude thenpresiously dis®isses gmembranes.
opti onal . [ ESLr VO] 76. ’
ot ween ¢ ALCHET iSR! i s e FeihepHRP BT fhay take

the forfredfet émpep Semsibia thehfitand fitat Bubéantialgsgasees andi&s blocks
may take a variety of forns caﬁabl e of tenporarily
ions Rasade) sike opMdlesularaveightef thedn.For exanpl e, the

buf f ' f okt
por ous menhp s rgiedsdRer AEsholfmr Bal g he g BEntitcRed
ovgpphy or coserdryy art bates sarfatd 184 ghthisheutetmest imrsselective

sel ective nenbrane 142 to the biological interface .
magbransnt&ukhft Pyter feleasaulinesmamprotecs the odlepgst ion selective

i . , | . ', .
AR ST RLRTRER, oo o oo i for o
otifreat. r Bioke oates esibhse lrist may bé alkselectivalyiretepsalbleflioenmade of

For ex e outernost .ion sel ective marEb

le, th | 180
wrlgTAraRdnatetak GHR 8 TelCBRRIRRIS SEMEReTY, @S Giaied With pressure
s%é?ih@é‘ GRABLREL NG soTNePbﬁf’L‘JfpohneﬁtQ,eth@ YutdrBlask %Rer may be

ective nmenbrane 180 of the counter el ectrode
casztembivg withithesoutel retease dinen(ricbabowin) of the @letiveyelegtrode

d§0|a 1t opposite to that of the outernpbst ion
gp@PY 1¥ nenbrane 138 of the active el ectrode

assenbl y #ﬁ%-traﬂ@@e%l‘ﬂe‘iﬂ?ﬁﬁl deffteSRIEmbl, YertHE ERhiite H3Gnert

is therefore an ani on exchange
molding material 186 adjacent exposed sides of the various other structures

forming the active and counter electrode assemblies 112, 114. The molding
material 186 may advantageously provide environmental protection to the various
structures of the active and counter electrode assemblies 112, 114. Enveloping
the active and counter electrode assemblies 112, 114 is a housing material 190.
As best seen in Figure 14, the active and counter electrode
assemblies 112, 114 are positioned on the biological interface 118. Positioning on
the biological interface may close the circuit, allowing electromotive force to be

applied and/or current to flow from the portable power supply system 10, to the
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menbr ane, which substantially passes anions and bl ocks

cations, thereby prevents the back flux of the cations
w0 e@s0tdses bi ol ogi cal interface. Exanpl es of suPCHDE®07/085920

i on exchange nenbranes include the previously

di scussed nenbranes. Alternatively, the outernost ion

sel ective nenbrane 180 nay take the formof a

sem - per neabl e menbrane that substantially passes

and/ or bl ocks ions based on size or nolecul ar wei ght

of the ion. The outer release liner (not shown) may
agtveeelebiryddassesbly| torthd binlegitaliintgriace dd8ecandty the countar

surface 184 of the outernost ion selective nenbrane
elasodgRssemPlr 1Yl ease |iner may protect the outernost

i on sel ect y& AREBGRARoIBLNEIdtrodbq6Rg8lectiVd Menitffane 138

application of an electronotive force or current. The
nuayt lee plackdaiectly imezontami with the bidlegicalvinteyface [148s Alteenatively, an

(Mo TN M LM TN L —
aléﬁvf@éieﬁgéd%ld?\ SHERIVETRaRbFENL F22 AhE tHUWiSIbgical Bsiface 118. The

I ner y be coextensive wth the outer release |iner
iftadaceshovplingohedibim may itake, dorezxample, the Sermbbf/an adhesiveand/or

ol P 5ol oy ey usbamnte. e o mPR pkdtelig gef & Ehiioe. 1

WBEd ! h8 iNBFaEALEoabIRY mEHIUHE SKEBS bE Peiimeableltsy thetdctive agent 136,
counter electrode assenblies 112, 114. The nol di ng

4@t #42.al 186 may advant ageously provi de environnental
protectio

to th i t ' .
Count or - oMbt amaiiRiis, B dbti€RaiesiIgRlR AL8
safdctetrtorstdviee wikRiert VORA S drirrens el drefrdtion tolehuresdelivery of
housi ng material 190. As best seen in Figure 14, the

the DN OF arale @ctive agent d36r b WS the eservoir 13%ang across a

B35k bS8 4B bbRBh 2o RheH IS Bedl phyitoggal e
Toiel sotdble pbiverméulipes gtémorinay efof exarapley phevidepalvoktage of
and/or current to flow fromthe portable 50\/\/er sugghgble

2% Ve 10ith tderanea of PV e N surRRIAHN § MA- o The,
SRRSO b0 10 B8 39 Bl SR BIeatb TR S anc
doORtes @letiode aassemblies ¢12,3B14 via a control circuit, for example, via carbon
fiber ribbons. The transdermal delivery device 102 may include discrete and/or
integrated circuit elements to control the voltage, current, and/or power delivered
to the electrode assemblies 112, 114. For example, the transdermal delivery
device 102 may include a diode to provide a constant current to the electrode
elements 124, 168.

As suggested above, the one or more active agents 136, 140, 142
may take the form of one or more ionic, cationic, ionizeable, and/or neutral drug or
other therapeutic agent. Consequently, the poles or terminals of the portable
power supply system 10 and the selectivity of the outermost ion selective
membranes 138, 180 and inner ion selective membranes 130, 174 are selected

accordingly.
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may be placed directly in contact with the biol ogi cal

interface 118. Alternatively, an interface-coupling
wore@samsgyaot shown) nmay be enpl oyed bet ween t hBCT/US2007/085920

out ernost active el ectrode ion selective nenbrane 122

and the biological interface 118. The

i nterface-coupling nedium may take, for exanple, the

form of an adhesive and/or gel. The gel may take, for

exanpl e, the formof a hydrating gel or a hydrogel. If

used, the interface-coupling nediumshould be

per meabl eDoying fmmtap}ucbreeisa@er&ledﬁﬁnother%mtfmmiectrode

rrb .
SRPBBleY % dlesruseddeads tora Pugieliofh b BintoS BA ddent olecules,
RVKIPAs BHE %H%hér‘bk%ﬁ%éﬂ Sorﬁﬁbhé/rﬁEYthFHugthhﬁeWo@&al%ﬁace into

active agents 136 142" fromthe reservoir
tiae biodogical lussxlle)gTblalm@ratlenfmayele@d tg.an azccnmulntmme)f actjve agents

wﬁ,@%@th& ci? SI o ?gyvﬁﬁ{netﬁf g Al %g'cfxﬂ Bﬁgeggéc? the
lM@H&@&eDGFln?'l?orﬁ%%%ls thd&ldtt@ln%% ﬁug’rfah@n 8f dharged dlecules

a current The portabl e power supply system
incespanse o mplusive fm;cqs,, thereds aisoan qle@tmqarmilq W hfesolvent

@ hVae R droligh e pishBfies A0S 1R FERBia iéddos hlo'tné Rsfle. n

certaposifbodiffentd, s BRCBbsHBTIE ¥QUantdRW Efhak{Ees Migration of both
i nclude discrete and/or integrated circuit elenents to

chergadond wechasgedchgwlecsiasr dmhangad rogrationeda gleciroesnaetic

SR 59 S ARG st P OB,

provi de alrfesrsdineimbodimerts, the ddiite agent magdeed sighst molecular
124, 168. As suggest ed above, the one or nore active
e

V\éﬁg@ﬁtrgolfg@le 1agertainaspagtst Hieanelesuledpay Be arrlaigpolygleetrolyte.
Ih%ﬁhgm 'e?ts 't@h%fe%ﬁteﬁmaz% @E)Pﬂ‘ﬁb'.t Lr%er‘?ale%nﬁHodlments,
ns

er t era agen

sueh mmed:LﬁeQﬁwatyl‘r@ wrg@dnl reay hawes awppbyclsargeem rhy sad
the selectivity of the outernost ion selective

wmehewgsﬁé@dfggwe a@iitions Wikl g artivediedtiqdpe IRSRDpIRSPECtS,
biflpchfdsdifs FAEIRLIREP Ll hh Bt epyve orces.
oehtra$trtodlaae magmtrbh loésmah,smd&sblghlyexﬂmargemakstlveca@nts under the
irm rn%te Io?r}\ese fgpcaersg%eg %%r %go?ecular vlvgi%m gcstive agents may thus
be carried through the biological interface into the underlying tissues primarily via
electroosmotic solvent flow. In certain embodiments, the high molecular weight
polyelectrolytic active agents may be proteins, polypeptides, or nucleic acids. In
other embodiments, the active agent may be mixed with another agent to form a
complex capable of being transported across the biological interface via one of the
motive methods described above.

As shown in Figure 15, the delivery device 102 may further include a
substrate 200 including a plurality of microneedles 206 in fluidic communication
with the active electrode assembly 112, and positioned between the active

electrode assembly 112 and the biological interface 118. The substrate 200 may
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as well as ions and other charged conponents, through
the biological interface into the biol ogical tissue.

wabios/omisgt ati on may | ead to an accumnul ati on of PEYUS2007/085920

agents, ions, and/or other charged conponents within

t he bi ol ogical tissue beyond the interface. During

i ont ophoresis, in addition to the mgration of charged
nol ecul es in response to repul sive forces, there is

al so an el ectroosnotic flow of solvent (e.g., water)

t hrough the el ectrodes and the biol ogical interface
berpasittdmedtbiedween tHenactiveteecirosietassembit $12 aihe the biological

ARG T HATER SR MEN B0 eda 1S3l PR Aol 6 FRe s Sement
%b?%%sﬁbﬁ@f&ﬁ%wd% a?Pél%@t?c?] Bil\féﬂfori@é/toocﬁwarpaawecégemse 140,

ncreasing size o e nmol ecule. In certain
1d2tfomn maslﬁasﬂmweamtiveeagagér&senmrr 134, dhroughéhe plurality of

nol ecul ar [ C C rta aspects, the
'WBTQQ@SF@ r?gg g@dé‘?ﬁlﬂe@ Joﬁlﬂ% %queo e. In certain

ot her aspagtshownhR FIEUIrES Yb@ndey7, Bfe SiiprRike P0O indiitles a first
certain enbodi ments, such nol ecules may be charg

ed,
sndaﬂ(h%aed a se@mndmetdeczwr@mosm theyfirglesiden 20 dbel fi m’i@&e 202 of
WL t hin

the Subte ehfiitulies A Pukalfy BF MirSnderdies 208 Broitdlrrspary

fidne tHeOMsPHIAE ORI O HetRithSriatalldsOZemay e iR@vIdLARY pidvidedeor
mgration of small, nore hi gnhly charged active agents

foiimerst as partioh Phe on sorefariaes i sanesborimeatshihghmicroneedles

Aol it et RBEM 00, HmETorkRi2hg may take

d dIRUAR erhidabld formi a seli®ahd eemipbirhesisie Yo, a‘Hd(DcW a !;cbhd and
certai n enbodi ments, the high nol ecul ar wei ght

f}@@l‘%ﬁ@@blﬁ)ﬂ%t dn é@mﬁ&hgrg%rﬁbgdlmteb@ob@ Jias-paymeable,
n? ﬁ fome C?f sq‘ﬁéyéflﬁ{hep léSJn@lng%@%og/%s 4I ﬁg?é%&%fﬁ?@??&r aiding

the trahsderaTap Henverrgapabhe opfndreiabdtive agmﬁ@otrt aﬁna@tms t he
bi ol ogi cal interface via one of the notive net

mMeBts, Hsomicroneediesgf Mayrakrithe fesm qfne"%mewedles In
| nc% &@bw tf‘lé'ﬁ'\BP&K/ @lEHnﬁg&IeQ cﬁ.-&P g@%oe\(vﬁlqg{?nu?)&plhgnge

al i m cronee
ma:terrahlmaselmtuvmmhtenhls petmeable heatenials|esemsiqemiviepblelBaterials,
osi tioned between the active el ectrode assenbly
SP!!‘?”%{?@”@ﬁea’Pﬂ bedEcal interface 118. The substrate

ggge%?’seﬁg%kéﬂﬁ%ql eé(?@‘”‘fr@ Jg:é@, % el RpRl, $SHERAS a variety of
pharmaceutical compositions, molecules, compounds, active agents, and the like
to a living body via a biological interface, such as skin or mucous membrane. In
certain embodiments, pharmaceutical compositions, molecules, compounds, active
agents, and the like may be delivered into or through the biological interface. For
example, in delivering pharmaceutical compositions, molecules, compounds,
active agents, and the like via the skin, the length of the microneedle 206, either
individually or in arrays 210, 212, and/or the depth of insertion may be used to
control whether administration of pharmaceutical compositions, molecules,

compounds, active agents, and the like is only into the epidermis, through the
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interface 118. In sone enbodi nents, the at |east one
active electrode elenent 120 is operable to provide an

web@svhrwsepti ve force to drive an active agent BGBUSIIT085920

142 fromthe at | east one active agent reservoir 134,
t hrough the plurality of mcroneedles 206, and to the
bi ol ogi cal interface 118. As shown in Figures 16 and

17, the substrate 200 includes a first side 202 and a
second side 204 opposing the first side 202. The first
side 202 of the substrate 200 includes a plurality of
epidermisetedhe sle0B, pr sylutamepusutimaedain e‘rmtmdlmbetsf threst

si de 202. Th 206 b di vi dual | y..
B OREREE 296 TiaY HESEE fodelGe s OB Als Pk MEIg alive agents,
speH8s dTﬁ s?m%gnﬁ‘elﬂb% Ried lR8/f W cRiECad; eéHdal Iy

or ne rom strate O The m croneedl es 20
cmspcakiengacembositlamsjtmeeofedmbertélorenmbcailmehisdfmrai(ample

TR Teh S A oAt el bR PSR S i
cBhrafyashiveen ﬂ‘%’p&‘tﬁﬂl@ BowePETBHIP %y&éﬁp’lf@ﬁn@ﬂ%"ﬁbé brthe
outer "surfaces for aiding the transdernal delivery of

nioroneedies 286adn isomerobedments, shgrmierpheedlesB00, either s,

G BHEL B eMabs 228 2 ol uipd 1 fisfefts. |ERle andror sample
fifids"tRRRRA! R oWebPRIrdd, |tihr6€lgM“tﬁé‘sd)leeﬂﬁfé&%l&6r derhigidrileable

ion seléctive nmaterials, permeable naterial s,
mmlalpewnﬁa@p@rmﬁtg@@\ea% heomictoneadies 20& mayrfurtberde used to

e B SRS S AR R BTl

cBRIpREHYS Sactive @@@H&dénd &% likeEbp RRdghorétittmetrods| &ediseloged
l'iving body via a biological interface, such as skin

hereifucous nenbrane. In certain enbodi nents,

phar maceuti. g&{d.n;mmgg%a%,.ﬂ%bm%ﬁfy 'exgﬁ'@gé)%ara“ty of

active agents Ke e e de

nibropieglet 2O6kh @nagiayed 10, mﬂerrﬁapedvd?magmm@formd on an
deliveri n? phar maceuti cal conpositiaons, nolecu
o}

ogrfvshBwlogical .lni@rfa@%ﬁ@@acmﬂjsqrf?@q qfl@efrms&e(rnal o [lelivery

S 181 B e 5y 5L BSRALA b
compobadsisaitive agentst andl tdkkehedeslivedsd o sdmpled by soich a system 6
rrﬁ)a?yacr:c;rrﬁgﬁsué, if(g:raelxa(rzr?pi oﬁlbhjrﬁcﬂgculgp \lNgI%Ht ggtive agents, such as proteins,
peptides, and/or nucleic acids.

In some embodiments, a plurality of microneedles 206 may take the
form of a microneedle array 210, 212. The microneedle array 210, 212 may be
arranged in a variety of configurations and patterns including, for example, a
rectangle, a square, a circle (as shown in Figure 16), a triangle, a polygon, a
regular or irregular shapes, and the like. The microneedles 206 and the
microneedle arrays 210, 212 may be manufactured from a variety of materials,
including ceramics, elastomers, epoxy photoresist, glass, glass polymers,
glass/polymer materials, metals (e.g., chromium, cobalt, gold, molybdenum, nickel,

stainless steel, titanium, tungsten steel, and the like), molded plastics, polymers,
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compounds, active agents, and the like is only into

the epiderm s, through theepiderms to the derms, or
waamstEneous. | n certain enbodi nents, the m cPONESDE085920

206 may be useful for delivering high-nol ecul ar wei ght

active agents, such as those conprising proteins,

pepti des and/ or nucleic acids, and correspondi ng

conpositions thereof. In certain enbodi ments, for

exanpl e, wherein the fluid is an ionic solution, the

m croneedl es 206 can provide electrical continuity

birttegeadalie golyarersmian-piodegradablel polyyerse aigenicprlymies, inorganic

AR el SuBhR AR PoPReon iR BRER R khased Grganic
pohinerd 1dupdredndirting efhtémalsli(s peRapercdnbiloter waris), ahd the like,
sanpl e fluids through holl ow apertures, through the

asovelbapeemblmpliens cosweasites rangiy aloyathareefl sTecbniques for

e P

erBApIeE efatitiocdd pasRIHAY 8lckctroRibp oBlibe VntE Rise £ ANRNSIBmer molds,
active agents, and the |ike by iontophoretic nethods,

I3ser guiing¥wlelaetrePalishing dasar Ryriemachiniag tsrigce micro-machining,

| b9l s L
<SS eE; xra s EEPABS LIgh Rect e el RS BRBGTRRES:
efect@plating camb afolding), Ojéctivh moldingl acevertioharsiictp-based
surface of a transdermal drug delivery system®6. |n

fayratienmainadntay. induchyRly Radriad PEsMaeiepe: webriching,
i%l}dﬁﬁ&éﬁ& anisBifHAL :é@,gﬂn ‘?édt?bﬁ)i@&ﬁégrfetcﬁ@g hg@‘i@o{rb i€ silico

Ivered or sanple such a system conpri se,
etahing emutmpidGgAs widhing [deepweaciive ias etchingagdicbs jsadrtopic

.proteins, peptides,. and/or nucleic acids. In sone
e@ﬁw&ji%#@ﬁPZzU'@mgﬂramaPhwgoﬁn%ﬂ@ H??Semrae'emtwy t ake
s&ﬁﬁnét%@sgl-o%d@ Qﬁ@@ﬁﬂl&oﬂﬁms?@hngl%ég, d&"ﬁ; X-ray exposure

mecro e array 210, 212 may be arran
technictes, ahd tunlikeg USes,ifonexamnple pldtS. dtatent Med. &2 56533, 0r

ORISR d B0 Srgref GHTg R ePaganln i 6511 Mhes:
6,533044. & 56819825 668 ds 7 eel 4 ve7; 4863 BR0T 676¢H4a56206,372;

and the m croneedl e arrays 210, 212 may be
6neir.36R;16.8%1H203,61h908,¢a38; and/6,889,3d1 e Samhe or alhof theitagchings
tlﬁ%rp&r?ggi ’beealp%?léé) 'fgsrrnSICror(? é’diéé d%r\}i%teg,rtﬁgf.r?rt]anu%c%arse’, a% ?l?esir usein
iontophoretic applications. In some techniques, the physical characteristics of the
microneedles 206 depend on, for example, the anodization conditions (e.g.,
current density, etching time, HF concentration, temperature, bias settings, and the
like) as well as substrate properties (e.g., doping density, doping orientation, and
the like).

The microneedles 206 may be sized and shaped to penetrate the
outer layers of skin to increase its permeability and transdermal transport of
pharmaceutical compositions, molecules, compounds, active agents, and the like.
In some embodiments, the microneedles 206 are sized and shaped with an

appropriate geometry and sufficient strength to insert into a biological interface 118
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gl ass/ polyner materials, netals (e.g., chrom um
cobalt, gold, nolybdenum nickel, stainless steel,

W@ paoaniased tungsten steel, and the |ike), nol dedr/us2007/085920

pl astics, polyners, bi odegradabl e pol yners,

non- bi odegr adabl e pol yners, organic pol yners,

i norgani c polyners, silicon, silicon dioxide,

pol ysilicon, silicon rubbers, silicon-based organic

pol ymers, superconducting materials (e.g.,

superconductor wafers), and the like, as well as

(egniihe akihcmsnumposrinbeme emad/subjest, lamgghe tike)e ahd thereby
fabricati t he m crone

Nrroh A TR erhE e 67 hah S B St R S ke ticd)

ceh%tsrtﬁngaﬁ@@chle@ncorﬁbsﬁﬁdsoa@ﬁ@égémgrhme like.
laser-drill pol yner s, laser cutting and

el ectro-pb lgw;ﬁ i ﬁ@hOWasa@rexarrmlam&mapSWQtedsbﬁtm @ssembly 300

f(|>_rI @Wgrﬁqﬁ%#rghg rmg?&ellveﬂ 58\3 Qpﬁoﬁgwabgalgpe%r aa‘?@‘y
a@héﬁbfﬂﬁbl@&é@g ho@@ﬁxg"ﬂﬂﬂhdﬂﬁﬁg ah BkReibr 8lrfa6d 304'8nd an interior
conventi onal silicon-based fabrication nmethods

HHaee E06elhy inlelpl sdTase A uielining wgisoked spas AGE. The

oGP 85 (AR AP0 500 L g Pl st Pgeves

i thehisolateds eIz er 30841 té ho0singt3oRi a8d anohtr@p@rdmemm@b@wed in
etching, silicon bulk mcromachi ning, and the |ike),

the isplated Apase, 308aEtihe1ousing302% T hr-creansylied baliery assembly

PR (L ERERRARRYcoREEN T AR PR St REMUMATE colBr o

g?tfﬁlcE)IBﬁCO@Iéﬁ% éic%,psﬁla&'&ﬂbﬁféiy absehBly B0 toGhd rhnsdermal
240; 6,471 ,903;, 6,503, 231; 51 1,463, 6,533, 949;
dgug@gln@g}gdegcgdﬁg MSO@e@InQOdmgnts@ﬂ%gegtg@magnetlc coupler is

g’ g@% %5%‘“0 g:%@pésfgo@?h‘%&a@%‘%&gﬁ fr L%Sn}e N%R/Q’dewce 102 when a

poeec levied)of thibqrosver swayceb®t Bess vantaothneshrotoh teaél e
devi ces, heir manufacture, and their

i ont ophor ?%mﬁﬁm WFBﬁsfhel‘?P@Bﬁ\é'a?é’g?ﬁﬂqﬂl%semh'é@ 300
rﬁf‘d&és‘gﬂéaﬁé‘ r@@n%férﬁﬁéeﬁéwﬁf td NeBtIreiediRRe £ 168 of the
epen or exa e anodi zation conditions
tl(aasgermai mieh‘eery ddasmel ’I:QZ frarh diné pgwer seyrceld4 in response to the

SRRy, SRR S B 25 -25b1 QG gk gcorma

deavsT tdevic@omiong ori ent ation, and the Ilke) The

m cr oneedl es 206 may be si zed and shaped to penetrate

t he out er In sgree smifodikentst thei mearsfos tiansfepringrpawer inchudes at
leas(ii tw Pec ?crarlmﬁ)lathsrSaIESéJndr 151:? on the exterior surface 304 of the housing

302 to provide electrical communication between the power source 14 and the at

least one electrode 124, 168 of the transdermal delivery device 102 when the
encapsulated battery assembly 300 is releasably coupled to the transdermal
delivery device 102.

As shown in Figure 19, in some embodiments, the encapsulated
battery assembly 300 may be operable to transfer energy to the transdermal

delivery device 102 via inductive coupling. The transfer of energy results in part
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phar maceuti cal conpositions, nol ecul es, conpounds,

active agents, and the like. In sone enbodi nents, the
wor@sonsedl es 206 are sized and shaped wi t h anPCT/US2007/085920

appropriate geonetry and sufficient strength to insert

into a biological interface 118(e.g., the skin or

mucous nenbrane on a subject, and the |like), and

thereby increase a trans-interface (e.g., transdernal)

transport of pharnmaceutical conpositions, nolecul es,

conmpounds, active agents, and the |ike. Figure 18

frcma biae mmlttakmmlcmmeém@a@@mtm eainpenants.yFasexanple, 36bange in

t.ransder nal ver
cuflenp 8 4 LSl 81K E5oBBhemay, Bilipe & ol i gtEB e other
daméjdm@nanme@dn% eRbodiidras ahd ¥hcapsuiaedivatiery Qésewl{: 800 is
the interior surface 306 defining an isol ated
O@smtée foBansfaeerergipyalirdustive sourling, ogeabrinagpmductor 318 to

o $ifary BucEr S0 Mol E uat filodos RR 2R cont r of

circuit 3kDsérae@inisstimenishthd mehaé et tﬁ‘a‘i’ﬁf‘e@n@ﬁo@ér fag include
housi ng 302. The encapsul ated battery assenb

anipverdeT 318ctPurievide @pladiernatingcurest apd at @asmne primary wmdmg
3q|890%h§%0‘§t32§€%g§ l?eoéllpérﬁétlﬁ LFW%B%HdS?At h%ntga%’ L é}cga current

encapsu ery asse rans

fidiig edsddondany wiedinge3200a¥. the mrﬁed@rnﬁﬂd@dvm fevicet 102 when the
el ectro-magneti c coupler i s operable to auto-decouple
ancapsylateditaligsnassaablv S0l isiealeasably erupledtothe tiansdernal

I f e
IV doFK 2, P REHE o A pbel 155, A8 i g gt
ebedtticzily oaaplenlhb;thé%@@cdnmmmmhngam td modt;caaa:ﬁmct curgent
power to at |east one electrode 124, 168 of t he

aPF%ﬁ?ﬁfb?'ﬁﬁVOQfel %elip fdoe frangdermal Selivens dgvizer02our ce
14 in resppBS$EndiA {.5?8 Vltugéllt?ﬂe B¢k bF ré‘ﬁéﬁ\'ﬁ&té{turns ofa

300 being rel easably cou transder nal

cdedu&te'eyndtemable aledl, ahd nwmremhx:&joment sore layerse alfsamples of
r. tran rrin ower includes at

sbftebiPBah e gt Tarids sahdrrtER oobives: Betalis matsats,

c3Bfeold) §|ImU§éﬂ&r%93terQNlﬂ'f SKict Br Bh EALMmirRmh, and/or aIons or

communi cat i on' between the power source 14 and the

CDMat@ne tleereof rlodonie2ambodignerfts tthe windingslad &a’BZO may

iver e}/) devi

GELiE: §r S58PE. FofLHEEs: hoBeRe: BE et fef uhiShuatmnes
twisted strands, sheets, and the like. Examples of primary windings 318 include a
coil, a winding, a primary coil, a primary winding, an inductive coil, a primary
inductor, and the like. Examples of secondary windings 320 include a coil, a
winding, a secondary coil, a secondary winding, an inductive coil, a secondary
inductor, and the like. The secondary windings 320 may include one or more
complete turns of a conductive material in a coil, and may comprise one or more
layers. The encapsulated battery assembly 300 may further include the power
source 14 (e.g., a rechargeable power source) coupled to the active and counter
electrode assemblies 112, 114, and electrically coupied in parallel with the

secondary windings 320 to receive a charge thereby. The encapsulated battery
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delivery device 102. As shown in Figure 19, in sone

enbodi nents, the encapsul ated battery assenbly 300 may
wheoospasabl e to transfer energy to the transdeP@EIUS2007/085920

delivery device 102 via inductive coupling. The

transfer of energy results in partfromthe nutual

i nduct ance between the conponents. For exanple, a

change in current flow (/1) through one conmponent may

i nduce a current flow ( 2) in the other conponent. In

sonme enbodi nents, the encapsul ated battery assenbly

ageembly qunatbe formot aninsitieliveepeweysuPPl yamial decapevable to provide

d
of faBLbBF o156 Ak afihe SirtntcaibBEe AlEe Bk (85 Bnfary
vﬁﬁ)(ﬂmg@’[’godl ments, the neans for transferring power nmay
i nclude an inverter 316 to provide an alternating

current amhbegncapsidated rb@ttgm memw 3ap ﬁgemsheblmpwe a

AAHRESR it 2 A St BB LR850 oy

cobiplettheepdapsiRhted Batte s Asseeilg 804 €2 thehteahddedmal delivery device

encapsul ated battery assenbly 300 is rel easably

198upn sameerabrdimentss dhe m@gnaé FrRigr tetakes tn@@)rmrrpfea ferrous
! ecfél?ﬁw%fwt fc{ @%@{‘?‘L‘%"? %oﬁﬁgptﬁe gﬁ%f%@%@é}eb 'B(é td ars?/:embly 300to a

I er y Ccou e secon

nvagrst cgrrizdbyt the pranddeenal d@l;r/@nytdewurerm across an
el ectrode_124, 168 of the transdermal deliv %%y devi ce
102. The W‘ﬁ&lrﬁ'f;%%(l!? O@Zéb'ﬁé9 CPAkPl R KOltRgS argHEent of the

pBWéP'd@ﬁx%réH"té‘ﬁwe%t lé‘as‘“t%l?\% éét?’o%l %Fﬂr@}ﬂé‘ 4°c9"t et@ﬂgdermal

conpri se one or nnre ayers.
debvzd'y clievice 102t dnisah®e émbobdidents) ik ckcwmﬁbiswparsble tovary a
metal lic materials, gold, sily

cHEEDERIOYideA tQ |th€‘</H?”§ﬁeo B deliyjanyfayise 192@%?”&% By dgljvery
pFOHTE! bg%d@%g v&@\e%rﬁg&lve éq%?@”f—:xsmpféé' JreRé %rcql{‘?o (f =nglude

w ndi ngs rise exanpl e
prwdgrasymabie icircitsg Jnd‘uctlvedx anmgremnidbde cincuitss integrataddsircuits,
and the.like.

detayoiin nigee 3h6 1T EmbedimprS the il 103okes the form

oPLigr8granfithble chrciit Wéc}fné\ﬂeﬂﬁﬁo@lﬁnetﬁﬁ ﬂh@%hlt\ﬁo@ékés’ thé form of
primary inductor, and the |1 ke. Exanples of secondary

awmdiuotgslyamgnanmhddle arcuibi In semeifurthergmbodimentsdtiveycircuit 310
§dnedosT Shat s afifdie T ke- 'The Secondary

w ndi ngs I’S%eré@ﬁ shB#k WotHER @xBMmplEY @ncapsulated battery assembly
300 for powering a transdermal delivery device 102. The encapsulated battery
assembly includes a housing 302 having an exterior surface 304 and an interior
surface 306. The interior surface 306 defines an isolated space 308. The
encapsulated battery assembly 300 further includes power source 14 received in
the isolated space 308 of the housing 302, and a control circuit 310 received in the
isolated space 308 of the housing 302. The encapsulated battery assembly 300
may further include a magnetic coupler 12 to releasably-magnetically couple the
encapsulated battery assembly 300 to the transdermal delivery device 102. In

some embodiments, the magnetic coupler 12 takes the form of a permanent
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conplete turns of a conductive material in a coil, and
may conprise one or nore |ayers. The encapsul ated

whadaserop2assenbl y 300 may further include the POIMES2007/085920

source 14 (e.g., a rechargeabl e power source) coupled

to the active and counter el ectrode assenblies 112,

114, and electrically coupled in parallel with the
secondary w ndings 320 to receive a charge thereby.

The encapsul ated batteryassenbly 300 in the formof an

i nductive power supply may be operable to provide at
rhagrsdt to neleasabdyr maigheticedlyi cogpleuthe @micapsulated Watiedy dssematily 300

current to t rimary w ndi 10. The encapsul at ed

9 %E?@ﬁtfﬁg‘é ?@/essoée %/192-r ﬁé%OMdPud@Jfﬁ %&&m%

o e o R Rl RS2 ncllRR e pnd magneti

coaplee 34 e swagnelicaOcaupld the éncapsualetededattdey assargbly 300. In
evice 1 enpodi nents, the oupl e

P54 SRBSFiRTHS SR BRONE e Bl SRS 24 EERi e HTor3 ferrous
n:;'%gn&bh%k bi4§,%ﬂbﬁo¥rﬂ§grﬁﬂi‘é§ﬂ&%&@l@ thebah d P afsch Bt ry

O to a nagnet carried by the transdermal delivery
agesinbly 3MWPto amagoet carried Dy 1be transgarmsh delivasy device di02a
vol tage and a gyrrent of .the power delivered to the at
| east one' MUEREPSHEWs Aol P BiEIan FRcgpsiiglpd batiery asSembly
30030 pdNeiBhd d8hirsEthi tEMSHERNIQRIvery cERITR R othdBR¢dpsulated

the circuit 310 is operable to vary a current provided
bagienhessendriy 360 may inelude ong alaveredndioatoss 40 talifagexample, alert

del i yery..profile associated wth. an actiyve agent
g P8R PR BTGyl 1 Pl BaniiRy. Examples
of it ohé Br mionglilidatersya (Pineiatia WAgRI Redlbhékibletnents (e.g., green
integrated circuits, discrete circuits, and the IT1ke.

LEDss 6ee LERsodidinpiays andriee Hke)cand agdio feafteackilemeaisieds., an
TP FEEIRYE Sk BB QPSR FERb oy 0 may furtrer

imdloge asterbhrd/or s1opiswitchrdssfoneeleutiveng tomtralind therflow oft digrent to
circuit 310 takes the formof an integrated circuit.

the gonteol mycyh &R dNBisMEICh SBhpY ke tbadeipa of ademepwwitcy ¢

R ErERl 2RO MRS SbEARRURAR cullth, 4 Sl ung.

neernbraiengyvifth2 alsingleargsatactid switclr, andrithadike. 384 shodnam Figure 24,
interior surface 306. The interior surface 306 def" n%§
the, trangdermad delivry dgwge 1Pgdnay also include a magnetic coupler 324 to

releasably-magnetically couple the encapsulated battery assembly 300 to the
transdermal delivery device 102. In some embodiments, the magnetic coupler 324
takes the form of a ferrous metal element. In some other embodiments, the
magnetic coupler 324 takes the form of a permanent magnet. The transdermal
delivery device 102 may also include one or more indicators 40.

Figures 25 and 26 show multiple examples of a transdermal delivery
device 102. The transdermal delivery device 102 may include a substrate 402.
The transdermal delivery device 102 may further include an active electrode
assembly 112, and/or a counter electrode assembly 114. The counter electrode

assembly 114 includes at least one counter electrode element 168. The active
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encapsul ated battery assenbly 300 further includes
power source 14 received in the isolated space 308 of

wo b@shmisd ng 302, and a control circuit 310 r eRP€i/UsH0T/085920

the isol ated space 308 of the housing 302. The

encapsul ated battery assenbly 300 may further include

a magnetic coupler 12 to rel easably-magnetically

coupl e the encapsul ated battery assenbly 300 to the
transdermal delivery device 102. In sone enbodi nents,
the magnetic coupler 12 takes the formof a
eﬂm:ttnmdeemsemgtyeﬂz mchﬂbeaswaisyenagnﬁatd agerit yesmvupir 434 hed at

SERA et ey s 200 o e Ceameciml e
t& HJH% bABRtive a%é"ﬁt 1t3r6a'1§§ & @*roﬂ%é k- 3 féésijHé a8tivilD2gent reservoir

I ncl udes a se magnet 1 ¢ coupl er 324 to nagnetically
18dup Iad:iolbgioahm‘eepfan:leaﬂ@obfwbte&;t yThe seh\tﬂ gn@oguntenelsotiede

aﬁﬁ?’ﬁ‘slﬁ :42%’?860 neﬁliec%%%ﬁ_g %24 takes t he

eﬁma%leﬁ@' mé Wh%é%lﬁém@@nﬁ@%ﬁﬁé’r |ﬁ§I§8€’%|n¥ or

to a magnet carried by the transdermal delivery
ml@euactavaegentm §6; 440314hloadeditothecat least gpeaciive agent reservoir
1sgcapsulated battery assenbly 300 to power and contro
e transdernmal delivery device 102. The encapsul at ed

battery aspefizh¥dspihldRYver)devide 1@2euftheMBtRides a power supply
indicators 40 to, for exanple, alert a user that the

4;ggr atallaaét et Magnghic interpanaest BlEMentANE, and Lo e gyjt 408.
vi cunl 1 eShpak Bt BabneERplc [ fEleERhet yetHeht e PBangtical-

r@ledsaﬂy 2yuplasthd pewei K@ply 204 tathdi ubseasex il smwt S

(e.g., an alarm and the like). The power encapsul at ed

epzhadimeniss erisst magoetisiptarcenriast e|Q%€Ffl!i do64elepgably attaches the
fe

oI Lol leile i ol ST B

coBtavhy 16 akigiddsy thersubsefrat@ 4020 ssydriadt elel:tni@i‘pbanty In some
swtch, atactile swtch, a single-use done s

eshpflimentse firat MAcARHEC upiceANe eéfP'H@'Pte‘tQi%'é q'%f‘é't'?a"a Coupld to
h
PAGg FEBARE T ibmalighy'h s el |
magneti ¢ gosgherenddtimenisethegsatdnsupplydd4 isadpeyale tppmovide a

anC e b shodt J0 AN Bapals B Suhmiigo e anain
A B T 1 B 1S herembod rent s, the

The first magnetlc interconnect element 406 may include at least a
first conductive trace 416 and a second conductive trace 418 in the form of at least
a first geometric shape 416a and a second geometric shape 418a. The negative
and the positive electrical contacts 418, 416 on the transdermal delivery device
102 may further include at least a third conductive trace 416b and a fourth
conductive trace 418b, respectively, in the form of at least a third geometric shape
416b and a fourth geometric shape 418b.

The control circuit 408 is electrically coupleable to provide a voltage

across the counter and the active electrode elements 168, 124, of the transdermal
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magneti c coupler 324 takes the form of a pernmanent
magnet. The transdermal delivery device 102 may al so

w0 pBodBs20one or nore indicators 40. Figures 25P@ENuS67/085920

show mul ti pl e exanpl es of a transdernal delivery

devi ce 102. The transdernmal delivery device 102 nay

i nclude a substrate 402. The transdermal delivery

device 102 may further include an active el ectrode
assenbly 112, and/or a counter electrode assenbly 114.
The counter el ectrode assenbly 114 includes at | east
detigerg @enicer1 02, érohr indpanlersentcel Bcarfibd bythe yoewlee stupplygd04
assenbly 112 i ncl udes at | east one active a

duesg & siast 2 pertigniofa Peredwhen Eﬁeaeq;wes&@p&%&‘b [gmagnetically-
rtglgﬁg?c% coafiedhs ﬂ?ébél.‘fbsﬁr%té’%%', ﬁ%{%ﬁe %ﬁgﬁ?‘irﬁgﬁ’&' e Jo‘ﬁ'ir%?cxrcunt

e an active agent romthe at
408askesotihe faoth iof @ progmammatsie conirol ciigdit topeeakibe td prngmml at least a
i nterface 1 of subject. The acti d count
T el & Sae AalNBIY eTiog 3 sere APRoBR R 46 PaliahGireyL408

hE35%n 8P4 pr 6dl}8ﬁﬂ‘|@ol§5(rﬁlﬁlfﬂmhﬁ °PE§§"5 {AsredE R east one

elivery devi & 2 may I nc one or nore
agtive ageratglahmry]rﬁﬁf ile p$8ociate?l Withad edniral delivenyt orl esgstaiordelivery

oh s 2avEEet e EREPT SRl ofPDERP B a0 Tol B nclude
préEGannfali rcﬁFreHPﬂ'Bﬁfe‘sQaMFé@ 'i&ﬂfé”&é]ﬁ/eﬁl SEpRLifit MetivéBderits,

control circuit . The at least first rmagnetic
rampespcamnth eut&mtémﬁrfunet@@ahh(ghelus dabé jollomesdnba gose delivery

| es. th he sub
EHErE R mIRe B BOa e ol e RRpe st o oo
d%h@éf? eqdiRfnérmb Fagalskuas tansant Ellfert @Ry FUIRPHH 04

to negative el ectrical contact 418 and a positive
rmcb&atrq aancihetliket 416 carried by the substrate 402 in

7 C0r oSN AR BB ASS BBy cpera

teenrfrolicalgply 6pcurtert té at iRast i 6f 1k dohAtap@anathé apie/electrode
404 and forns an electrical contact. In some

elarments et 124 .tfrem temepweigpirge A64when Hirepawesyrply 404 is

0
R AR, AR T0 ¢ AU A0R DL B bamert. e
coatrelosiktuit 208previdéd end valtigermuposst the conhter @ndniee tctive electrode

e(leelmentgt1 G%O?Zg?r%/ resgg!wéjed ?o t%te plo(\e/vaer supply 404 being magnetically-
releasably coupled to the substrate 402.

As shown in Figures 27 and 28, the power supply 404 may include a
positive electrical contact 410 carried on an exterior 414 of the power supply 404,
a negative electrical contact 412 carried on the exterior 414 of the power supply
404, a positive electrical contact 416 carried on an exterior 420 of the substrate
402, and a negative electrical contact 418 carried on an exterior 420 of the
substrate 402. In some embodiments, the positive and the negative electrical
contacts 410, 412 of the power supply 404 are positioned with respect to one
another such that the positive electrical contact 410 of the power supply cannot

contact the negative electrical contact 418 of the substrate 406 if the negative
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first conductive trace 416 and a second conducti ve
trace 418 in the formof at least a first geonetric

W@ bape70s26a and a second geonetric shape 418a.PdT1ES2007/085920

negati ve and the positive electrical contacts 418, 416

on the transdermal delivery device 102 may further
include at least a third conductive trace 416b and a
fourth conductive trace 418b, respectively, in the
formof at least a third geonetric shape 416b and a
fourth geonetric shape 418b. The control circuit 408
electridat cbntiacaM gloﬁ:themowdmlsepplg ip iroso rdactawitroihegositiveradsctrical
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east a tion of a perl e power supply
sabﬂtrate 402ghie mmitlmr@écﬂa&dhﬂowacbaﬂ)ﬂ) eﬁtrtecpctvim KUPpht 404 s in

nmbod t 408
opaieict MIRIE Bega bR oSl cahires A28 b e Siosthi 408
oper abl ¢ I gio bhfifxdtheh e tParskbRhaPKS dEIAEK 102 may

delivery profile. In sone enbodi nents, the control
fmtherumctludma firstledacttitad cbotact éﬂOmobtheg:rmvﬁmblpelycﬂeﬂﬂt angl a second

t d
cFisifart Py BG40 ke Bemer Sl By AR foRdRe st L ehical
c@nfa‘éﬁh 2 AisdInckRiricamf %&lﬁorﬂﬂﬁi Witle réxpRBt to thefirétlectrical contact
exanpl es of progranmabl e delivery profiles include

43Podrsashonty] i Foaunesdt inpooie eebodmenis dhe tfiosttetrctiies! icoptagt 410a
Iof SLﬁeCIfI c active agents, ranp-up and auto-shut off
¥ AN onal | ty, bolus dose followed by a dose delivery

regi men, AsGhbah iR ewgtdndmmmgém@@nmooﬁrh@m@umeent
source tailored to rug delivery requirenents (

e
tressdersnal @ﬁévwﬁe&@ermtmays fuithes incledeaa @hanpenl sétucém? 422

B AV S SUBPG Sh Bt ingh STl B4 g v
sQbstF&BI4020 Tre AlRmater®BRUCUrd B22 canitddsy thegowee sapplyVio4
el ectrode el enents 168, 124, fromt he%é)ovver source 14

phsisalihengasirsrthe afigneatostrycty rﬁé‘&ﬁéﬁf by the-suhsérate 402 such
tﬁe&tttﬁ& g‘ég'm{/ e é&ﬁ&%r?ﬁiagtﬁrog@ftge g‘& %;?Pbig gf'c'é‘glﬁbtscontact the

r\bbatl\@dIEb’ercamtad‘tel180ctfltN@ sabmztte @,02 |fethe mlgaﬁvelélactrman
in res?onse to the power sup

crAtasEH i € 8f the RV SAPPYY "c%lawéaoat@ct wgh mﬁaewfé\feeelﬁetﬂcal

contact 416 of the substrate 402 and such that the negative electrical contact 412
of the power supply 404 cannot contact the positive electrical contact 416 of the
substrate 402 if the positive electrical contact 410 of the power supply 404 is in
contact with the negative electrical contact 418 of the substrate 402.

Figures 31 and 32 show an exemplary iontophoretic drug delivery
system 102 for providing transdermal delivery of one or more active agents to a
biological interface of a subject. The iontophoretic drug delivery system 102
includes a counter electrode assembly 114, and an active electrode assembly 112.
The active electrode assembly 112 may include at least one active agent reservoir

134, and may be operable to provide an electromotive force to drive at least some
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As shown in Figures 27 and 28, the power supply 404
may include a positive electrical contact 4 10 carried

w@eooan7wsx4s eri or 414 of the power supply 404, aPCBEUS100VE€85920

el ectrical contact 412 carried on the exterior 414 of

t he power supply 404, a positive electrical contact

416 carried on an exterior 420 of the substrate 402,

and a negative electrical contact 418 carried on an

exterior 420 of the substrate 402. In sone

enbodi nents, the positive and the negative electrical

of the afcieastdd(® acti/2 aglent h86,pieidern 42 fopl theddideast@ne active reservoir
such that the
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fiexibia civauits| meiti-layaieddiexitde cirauiB, afihedielessfiexiliapyits,
404 i.s i ntact. wi.th the.negative electrical contact
ighid G R GRSt An i i 0RUB: tent s, “the
transder mp s@lakierRdotiBMisC el B irbut 56 Eomphaseyla gﬁnted
first electrical contact 410a of the power supply 404

elgairaniceomitd |esemererbodicentsathe Aablesircuih80g eamprises a thin-

i BRebeted aREAT 1h X Sbafirai dheibkbRIRBOBGE fgss than
abolB Y060 gt thickadndc® pbAioh of Uik flédabletrenit 500 i GaNilsle 2Boubnat
some enbodi nents, the first electrical contact 410a is

leai @narbendaXéh oWrbante enggdisacnts, thadlezible ¢ircuiidpeludes a

i , tr i r i 102 .
BB Gireat vl B Feffik SRocdfhetEl he g ottt Phtprises
dneormuey paition fabfibdted drvin @ondudtigefianic. st ruct ure 424
carried b&at he substrate 402, The alignnent structure

422 carri d8engntpRROTEEREFUSARYE el Ay PlpodRgHER
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prineedopovesr saypee $02 Bopamblettocopplycn ¢lbetroragtive foece to the active
electrical contact 4 18 of the substrate 402 if_ the

h
elregiadeassembit | 12aFxemRlesdf the prinedipowes spetcesifizinglude thin-
feQbid Sowr SALES thiMiditid BriRa datifes! BOWER BAPER™, printed

batteries, energy cell laminates, and the like. In some embodiments, the printed
power source 502 comprises at least one printed battery. In some embodiments,
the printed power source 502 comprises at least one energy cell laminate.

Figure 33 shows an exemplary detachable controller 600a for a
transdermal drug delivery device 102. In some embodiments, the detachable
controller 600a includes a substrate 602. The substrate 602 may include a control
circuit 604, a power source 606 electrically coupleable to the control circuit 604,

and one or more coupling elements 608 for physically coupling the detachable
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contact 4 16 of the substrate 402 and such that the

negati ve electrical contact 412 of the power supply
wausozsnpt contact the positive electrical coPCHUS2047@85920

of the substrate 402 if the positive electrical

contact 410 of the power supply 404 is in contact with
the negative electrical contact 418 of the substrate

402. Figures 3 1 and 32 show an exenpl ary

i ont ophoretic drug delivery system 102 for providing
transdermal delivery of one or nore active agents to a
contrbkiegi60da to thetrbasderafal drugudglivety. dévice 10Dt psumet i C

drug delivery system 102 includes a counter el ectrode

Wﬁwslm subistialgbQe tsi &/ berqatle pubriralesenbl y 112.
The activeng é)%WeF QdGrcREtRh %g Zaﬂnﬁrlg@ét |dast usie ofh Brlﬁ%ﬁt

one active agent reservolr may be operable to
battem, de energ/ el laotimdte va tHioifite battedy, ayeinddd papest and the like.

soneof the at st one activ ent 136, 140,.142 .
IF STerTabGHmeBls I WSS qUes B8 EpUHiBcs 3n gk ria lexivle

p&\/\@r QeLR! Ih %ﬁ{eféﬁSo&ﬂf% tsTl?l?e Q\Wépfcﬁgf:@%b |§fe%g|tréan 1000 pm

el Tvery system 102 may furth e I nc I exi
thick and fle%idE abard tat lezst bye benglagis. t o the counter and

o eunt bS5 sERRBATOMET EXRTIRAY Jetabiable GhRIIGLE00b for a
tigHS 8R4I RRUG BEIePy LBFcADSoE FRIEFE 967 MSHADLMNbbARents, the

Exanpl es of e circuits 1nclude single-sid
detashiableccaritrofiai 6@Qb ioludies -assubstratd 802.blee subsitate §02 may

fods 2 EBHEPEistitED e Prie SR SOBHIRRES Gpledbl B e
cohtréllditctit 68Adahd8nk ik Prork RoBPIR) SIERRASBOY for phSically coupling
flexible circuit 500 cop@ﬁl ses a printed electronic

tr¢¢ detauchablercogtm&ereﬁﬁﬂbdp trensderenaﬂ deyd delivery dexice 1620In

GRSt A b Bl B8R & hefuabl supstidles R gotachable

c@hﬁamerm &y fUihek irlstictam elddrefmadndticeouprx ishDeo

circuit 500 is flexible about at | east one bend axis.

magnadicalleeaitile hedefachatde coekolisr S08b te the transdermakdraig
d%ﬂv&yﬁe\/}’c% U9 reservoir. In some enmbodinents, the

irCuit conprises one or nore portions

f abri cat eThé retyotioondyfétic/eouphd 6 10. |sEbﬁf|gm9t1¢@h1Hgﬂet|Cally
R%rdel ivery system 102 may al so include a print
chywert

hg glgtachiabisycantrolier 6QQh foa BQ%FV&?'@‘H”F?{&OPF?&)‘( 56? @nd a
B0t oBoPe! £ RURLIF 68,307 b g noe e
electrical polarity. In some embodiments, the transdermal delivery device 102
includes visual confirmation elements capable of alerting a user that the
transdermal delivery device 102 is functioning properly. For example, the
transdermal delivery device 102 may further include an interconnect interface 611
configured to provide visual and/or audio confirmation that the transdermal delivery
device 102 is functioning properly. For example, the interface 611 may include a
waveguide configured to radially shine light through to indicate that the controller

600b is properly releasably attached to the transdermal delivery device 102.
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el ectrode assenbly 112. Exanples of the printed power
source 502 include thinflexible power sources,

wa biosofdsexi bl e printed batteries, POANER PAPER(RCH/IS2007/085920

printed batteries, energy cell |am nates, and the

like. I'n sone enbodi nents, the printed power source

502 conprises at |east one printed battery. In sone
enbodi ments, the printed power source 502 conprises at

| east one energy cell lam nate. Figure 33 shows an

exenpl ary detachable controller QO0a for a transder nal
drug del i iresgme ewnbodirents, the mmmmmmrmm 600b hemprises at

ISt AT a N BA06 16 Abs & secand rpduiiNg THacg 1 eqgactrigally
cBOMYRY 18 @BFrESHd G%hég“étrvb%{d NosR/eRt Rrdplt %Ién%ﬂt§‘€16a 618a of the

control circuit one Or nore COUp [ ng el erren S
deGghaable qumyroilenB0Gh. clowgsimengmbhdinittadhelat Eashfirsbahésecond

600a .t o .the tran rmal drug deliver Vi

OBt B iR Bo o T6 RET e e e Resve ot st fiisna folirth
cOHASdtVa tRaced BR0PEPE locari 612 tHROPanBérhanilive s, dévit€£892, such
one of a printed battery, an energy cell lam nate, a

thatiwhen themdedachable centnllien6@eb jsapagnetivady caepled kethe n

WA TR SR Ryick Dan i trst AL % seen T Bia TR Blkes 616,

6118ere aveleckiedl §emARidatioh @ath thé BirdlAKPtHEfolilth eéndidtive traces
flexi ble about at | east one bend axis. Figure 35 shows

62Rob2ein 2 zemipttaojaride: dbagestacheble ¢astioder meyfugher include

o ARGyl 8 5k e B R GBI B Gy i
60acifted pRysicallyasdupin @ tHEddetadiebls ¢batrélksr 606020 ll’f’d?e}/transdermal
i nclude a control CIrCUIt 604, a power source 606

deygdeliverupeyice 081 eable to the control circuit 604,

e BB RT3 0 B 8k 102m

benirg essiyrebusiedito debntrelrgystien 606b 10t .cohmmueioates with the
enbodi nents, the substrate 602 is a bendabl e

trapgdenmal drugrdelivesy deviss (102 vimpirelese cornuBicatipns (fP@mples of
v&rlr%‘féééd&n%ﬂrjﬁlc%&ﬁ fﬁé: tthF é)?arﬁ[ﬂ {Dﬁtfca‘f’wnﬁ tions, th(S%wolet

net y cou det ac e contro
cbhaecttromnssnhé‘armi BILMIZ;T@I@WH@eHMemet icornd@@idns,Ti mHWork connections,
aﬁlggﬁ%ilf%gﬁﬁgﬁt%mcal %8 lrgcr)ur(c);(:-:‘L (?néysre%%gﬁ {h%uéoenqrotl gystem 600b
cordless and allow for maximum portability of the transdermal drug delivery device
102. Alternatively, the control system 600b may remain stationary in a fixed
location such that the control system 600b can be powered by coupling it to an
electrical socket. In some embodiments, the control system 600b takes the form of
an external remote control system.

In some embodiments, the control system 600b is configured to send
and/or receive an encrypted data stream to and from the transdermal drug delivery
device 102. In some embodiments, the control system 600b is configured to
activate the power supply to the transdermal drug delivery device 102. For

example, the control system 600b may take the form of a remote control system
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coupl e the detachabl e controller 600b to a negative
el ectrical contact 612 and a positive electrical
weowsams2614 on the transdermal delivery devi CBCT/O2200T1085920
correct electrical polarity. In sone enbodinents, the
transdermal delivery device 102 includes visua
confirmati on el enents capable of alerting a user that
the transdermal delivery device 102 is functioning
properly. For exanple, the transdermal delivery device
102 may further include an interconnect interface 6 11
thatréflliogys rmsdautboriresiviists (€.igs Leadiocion) to sendidh @ncoypted daini stream to
at, the transderm e 102.is
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light through to indicate that the control
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dosingasgiesdr, Weddf prats taridthedikend fourth conductive
traces 620, 622 located on the transdernal delivery

devi ce 10Bigusei8R shRwS aprRxemmarydertaphalstie délemtiewemefsystem

800 Py FAASA b SRURPH 0, el AORASHEA o abiooicn

iterfaets bi & subjeelc éﬂwélbﬁtopfﬁlbﬁetwwug RieiV@gisysteat 702 includes a
communi cation with the third and the fourth conductive
POWRE 84PRY dayes 792 an iptergppaest '?ﬁtﬁr A0 ;md arRateleyeh40f o

controlle h Kk
crcurt oTneBONerRUpbl iy Topiar EIAR AU feh cREAY 716, as well
as@ttive hndicoanier e@@trodés 10 pisi inaddnye embplinmgnts e printed

det achabl e controller 600b to the transder dru
CHEYIE ¢ &6 Jnayks enfigysed 1auendALARGdPn K8 % @erequegcv

érﬁﬁ%%ri@ﬂ% g%ﬂﬁ@héﬁﬁ ¥ordé‘§§88ge %ﬁ%eﬁ'ﬁ&ab@od@sr BS &SRy,

coupl ed sysSte t communi cat es
patieft data, druguistieenyalevibeutptal eandvibe\likdeVhe powdesuppy layer 702

Wi rel ess. conmuni cati on.
B SRREITERER 4 PONERAER | SAal I EOWSSPLLE 714 may take the form
o‘F QPFé%EF d)rﬁé‘énntéhtbraﬁéhﬂeﬁbrg‘"yoém%ﬁﬂn%é thinUﬁIﬁ%éiﬁary power paper,

OOTH(r), Internet connections, network
a@d r’th@d}ke cmrsombmatlons thereof.

The interconnect layer 704, may comprise any suitable materials
and/or constructing for laminating, layering, physically coupling, electrically
coupling, attaching, and like, the power supply layer 702 to the patch layer 706. In
some embodiments, the interconnect layer 704, may comprise any suitable
materials for separating and/or isolating the power supply layer 702 from the patch
layer 706.

In some embodiments, al least a portion of the interconnect layer 704

may releasably attach and/or releasably coupled the power supply layer 702 to the
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and the like. An internal power source may render the
control system 600b cordless and al |l ow for nmaxi mum

w@oroBaniskdi ty of the transdermal drug delivery PEWUS®07/085920

102. Alternatively, the control system 600b nmay remain
stationary in a fixed |location such that the contro
system 600b can be powered by coupling it to an

el ectrical socket. In sonme enbodi nents, the contro
system 600b takes the formof an external renote
control system In sone enbodi nents, the contro

pajxsh laye e Db using clonekampled an intemonneacidsystern e besaean

t at { t d f t d
FoPRR RusthorsR iaRtal SRR R e PP
rélbéts@lﬂ'y @@8bhatie @ABIOr ele8ShEIP caGHIEY 3 8 rhdghdlie\WaibsEateP! 1y some
to the transdermal drug delivery device 102. For

esmodimentst the iptareonyiect yatem raemmqltwe a éﬂ(@ousrselbstfatﬂ refeasably

gt angRlrbBos Ty cEbeG 1o B oAb R atmS C
enstiddimbhtst i IPRNESNriieP By SteNHAP Incheld & Rirfoud dubeBhiteleasably
regi men. in some enbodi nents, the control syst em 600b

attaghakle apefar geleagably caepled to arBagnelisRaintriemantgn some
grgr}dd{r%(extsd%‘é .ﬁ?er%%ecggggér%&%trﬁagpguddeaé‘?& aift' &f8ment

Ivery dev use au oril zati on,

relebbatly iattatiealie andfor beldaskitsy bgupledd ainsagrietid@int element. In
accordi nai to a grescrlbed regimen, and the like. In

S@Ui?ee'@ﬁﬁ manin tae 'fttﬁ'@OBB?ﬁtrsdﬁteﬁilmaéldﬂ@E% afppkiand loop

AT REEE ok, 1SRRI 1 SN syt
rdaysmlcmdewmmﬁnpam FpS/BC e hnteamﬂmbbmélmgefor Exagnple 37

hows an exenpl ary iontophoretic dr del i ver y
C?Oee'PtHPa HrFEﬁﬂedn%yqu%%}e et seB1S 9‘5%996\‘006\5’&3/% tﬁﬁ

bj ect .
Fdo%ﬁetétgss/%ore“ Ql'u% Itf/‘tgpé mtéchﬂﬁégg%st%n?U ] ec

e 1 on rug y system I ncl udes a
power supjr gomayambomﬁenmnal letstrac pomien tof theyiateréOanechiayer

e aeiectisay saucival, EnorcapBRiel Holpie1Re mpwes suply laver
TRRUBSS pBloROLIISH I oddr i BOFEY ESRIRL Ak Rred e

printed PeiTcu t be configured to query tag
data (e.gln smnéz@mtmdi'meqtseﬂteyonejemmpfe pewveneoYpRRY Bjructures

irteéﬁ%ef E)Rg lolrjgrior} cf)r?tractesx?e%l © e‘?rtn?r\ra‘fs |nc‘?uc‘?or(s:oé>]lre S’Iét w'ﬁich are or
may be positioned with respect to one another to effectively transfer power
between a power supply carried in the power supply layer 702 and the patch layer
706.

The patch layer 706 may include active and counter electrode
assemblies 718, 720 that are associated with the active and counter electrode
elements 710, 712 respectively. Similar to the previously described active
electrode assembly 112 the active electrode assembly 718 may include one or
more electrolyte reservoirs 126 storing an electrolyte 128, inner ion selective
membranes 130, inner active agent reservoirs 134, storing one or more active

agents 316, optional outermost ion selective membranes 138 that optionally
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patient data, drug delivery device data, and the |ike.
The power supply |ayer 702 may further include a power

WG ouwBo®5744. The power source 714 may take thePdDUS2007/085920
at | east one printed battery, energy cell |am nate,
thin-filmbattery, power paper, and the |ike, or
conbi nations thereof. The interconnect |ayer 704, may
conprise any suitable materials and/or constructing
for lam nating, |layering, physically coupling,
el ectrically coupling, attaching, and |ike, the power
caches additigeal atfie ageniseﬂfcpaphdmélayﬁ’rermﬁve bgestot#2 carried by an

errbodl nts, the er connect 704,

SUTRCR Gl P @oR LT Selsih e e blABs I8, SoF apiangl outer
rgi&gs@qyi@,rs Aigopl y layer 702 fromthe patch |ayer 706.
In sonme enbodi nents, al |east a portion of the

inter connémmlarat;oéhe Eﬂwmmyy desogibed lcoynter electrodadssembly 114

eI easabI?/ ag ed tE rﬁ wer su Iager 702I t@ | .

‘F\&B%‘P‘@he e&‘}@ 258eMIRY {43 gy ! e OLiRoI plerigiifseservoirs
F0S3t6iRg bR efirBIyee 9l ifR& idn sblé%tﬂlé‘h%’nﬁ’&aﬁéﬂl 78 YsptRiMal buffer
may i nclude a ferrous paint el ement releasably

reseryeiiabie smimgdrufﬁeé Imedsrial | 1y 8c optiinad outermoatign selective
bstr at ' ts, .the j .
BBl Ao PRl TA R B e Bt el TR daEREhgretic arug
o@méw@@ieen F00nedy ostiPRRR I BA&Eng @19 magneti c
substrate. In sone enbodi nents, the interconnect

syst em mayn sorE@iRbadimenisoths gatbk layer d06 Maywalrg an electrode

QR ARl Refes RhoelieEPaR SRl kSShibd. TEREGhods, pverin

reap inelidetah eleelrodeiagef EorifRUBed R crnea enreit drel stlehed bl at least
attachabl e and/or releasably coupled to a nmagnetic

tyainortianseofdhe patoh I3yere’ nisdExaile, on & ton suréacesnska pottom
s?xyf?Eg A% (%Jﬂﬁci Ul%%teaa %gsgcl?orrld ngggarﬁ@ ﬁpgcirﬂe embodiments, the

er'connec stem sone e

;ialtttl"ebqéﬂmtnaw{ﬁ&leﬁe 0wy of Morel deSLacmdﬁamtpfsrdonﬁWeﬁ(IG
ype i nterconnect usin for exar& concentrically
G

cemrﬂ@m'ﬁ@*@ intsmatien &9y BRpRT Ratshe b'meeﬁa%m%ﬁ)ésswated
h'e%ﬁﬁgﬁgﬁé‘ﬁeid{tgq"nﬁélﬁ)@rg%éﬁc‘}dbdqn% ft{eoémw{f‘?nents a control

n erconn enbodi men
cirauit camieafbyt the powes sapplydayer|7@2anay B4 opeegble to charge and
i ecbgr%,\&\el l '%rlrgg;]egé%c\fla%lltgfs %Rg/u%re the g%%kztarlg\éec!f%hg 8ggacnors to
communicate information associated with the iontophoretic drug delivery system
700. In some further embodiments, a control circuit carried by the power supply
layer 702 may be operable to energize or discharge a capacitor and retrieve
information associated with the iontophoretic drug delivery system 700.

In some embodiments, a backing encases the iontophoretic drug
delivery system 700. In some other embodiments, the backing physically couples
the iontophoretic drug delivery system 700 to a biological interface of a subject. In
some embodiments, the iontophoretic drug delivery system 700 is configured to
provide transdermal delivery of one or more therapeutic active agents to a

biological interface of a subject.
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702 to the patch layer 706 using one or nore power
coupling structures. In sone enbodi nents, the one or
wOorRre/oper coupl i ng structures include one orP@DU2007/085920

contacts, leads, termnals, inductors, or plates,

whi ch are or may be positioned with respect to one
another to effectively transfer power between a power
supply carried in the power supply layer 702 and the
patch | ayer 706. The patch |ayer 706 may incl ude

active and counter el ectrode assenblies 718, 720 that

are associrpéérfle @hitbdirentaCh ipoetionsf the ihtesharbietrugcteelivery
el enents 710, 712 resggct Ively. Simlar to the

system 60 isyenseded vikintasmatien didicative s a-delivay devicetypae.g.

L0581 B0 Bo758 I, YR T gL 4,908 BN v
andree Ilk@)n aSRU@Oipey @ dusmy regirserd, 3hd theike. &ot examplgein some

reservoirs 134, storing one or npore active agents 316,
eHadmaNtsothedNfRFRIRNIR i Qrgaded UG R PRMOL egiricaly resistive

PSR IYGRG YEP e Relbie! BREor s YEsiSRR efectiieal HBELE M the
?u % @ g en %49 % %sy tc??? %é

her 'e "ag carrie an er surface
likg4 of the outernost ion selective nenbrane 138, and
optional outer release |liners 146. Sim |

previ ous| y YL ﬁ”ﬂf&ﬂj"ﬁﬁﬁﬁt iforgyation ig, gAC ‘t‘ﬁﬂ"@/oﬁﬁﬂr more
didi&rich 't'r%@é | @hirbR&iSs ?gé?égl’é Yo rheaSurddy rés"giér‘i’ééeaéérb%la@éd with

nore el ectrolyte reservoirs 170 storing an el ectrolyte
ti& Bne ion nwore ietettricl fatesy, andeoperabledo torelatpthieanedsured

rsw{a‘érﬁs{c? 3Bt 0% of o reaR Ry S EhL aYIGR bgo Téssprma paton

g'%‘ RiErPbeliet 8ARE ahiRaUS ag8ht tyff@ea dé’lﬂie‘PPBRffﬁ iafd the

I'Tvery system 700 may optionally include a
Ilbaclkm agnemnbddnmsotsevefryingcmrieaﬁt@netaf@np%le@tncaletwe lengsh, a

R P e S AR5 e Blpoer o s,

drAMRE11iRS, dﬁb’vdr? ARt ® 6Tahé et Bacs OTH &HE ihBodiments,
carry a current and etched on at | east two portions of

a peytipaof thel iaptophaasic drog d@k\eﬂm sgsteah7QP iscgnceded adie ahd

AR oSS B ot Ao oRes e R o oo
dn%‘-‘dfl#jlénidbﬂoﬁb”tlcfﬂéllee@fdé/ib‘el”typéﬂaé?ﬂsfd@fmaméh e erIngellvery
device type, an active agent type, a delivery profile, and the like.

The various embodiments described above can be combined to
provide further embodiments. All of the U.S. patents, U.S. patent application
publications, U.S. patent applications, foreign patents, foreign patent applications
and non-patent publications referred to in this specification and/or listed in the
Application Data Sheet are incorporated herein by reference, in their entirety,
including but not limited to: Japanese patent application Serial No. H03-86002,
filed March 27, 1991, having Japanese Publication No. H04-297277, issued on
March 3, 2000 as Japanese Patent No. 3040517; Japanese patent application
Serial No. 11-033076, filed February 10, 1999, having Japanese Publication No.
2000-229128; Japanese patent application Serial No. 11-033765, filed February
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conmuni cate information (e.g., type of patch, drug
type, and the |ike) associated with the iontophoretic

waelewg/odskd very system 700. I n sonme enbodi ment SPCHUS2007/085920

control circuit carried by the power supply layer 702
may be operable to charge and di scharge the one or
nore capacitors, and use the discharge of the
capacitors to conmunicate informati on associated with
the iontophoretic drug delivery system 700. In somne
further enbodi ments, a control circuit carried by the

1291899 WQ/JéWsemnmmo OFOOTRRE S 20 Japanagiezsatent
di schar e capacitor and retrieve informtion

appleationt %%rlaAnNCh 1 rpéﬂﬂd ﬁt Hea bebryary dPudO%R haying,Japaaessn
I;u%ﬂ cﬂ'\OQB%(ﬁj@% an@sebﬁﬁ%hpgp}glgﬁﬁcﬁﬁ§eﬁ§ﬁ\lo 1:041416,

rettc drug ery SYS sone ot
rm&JB@brmeryc $9, 1999, bamhg ng@rhase Rabtlication Mol 2600-287327; Japanese

d%%é%%ggg%cggrﬁ&ogﬁh'ovq%,q%goﬁét i 70?’}&%& iggé ﬁ@ %gcﬁalpanese
pmegmpgst %6063'2%32%9 'Jbé&ﬁé(ses;yétéfgr@%&féahaw Q@ﬁél' 198" B042753,

to provi ransder nal Ivery ne or nore
fildvbF elpreiaty 22,0999y ba‘agg mapameseaPublmlabgm dml. 2D00-28732¢ Japanese

RPN SaTa Seia Uopb el by Bo Poks’ kb olapanese
F*bene&mﬂ Nenzd)%tﬂ?g@%s/ ggpénésed bﬁﬁéﬂplﬁsﬁéﬁsehé{mo 11-099009,

g., 1ontopho fvery eV| ce type, transder nal
ﬂiEd Aprilt6, 999dhanjngl dapamase Riablication NndZ@@QxZBSQ@},,P%\T patent

seplifaal o 2B e Bl 15 4ho' Reupd B Rlptsation No

ww@sﬂw'ms B%n%?ﬂ%ﬁoﬁs@ﬁbf NE (5/488@33) $itddVRugust 24, 2004;
el enents i'ncluding, for exa , one or nore

Japanese)patenéamltqatloa12064/36 @317 ditetl Ostoblerr RO, 2004; dbfFeprovisional

ek PG S oA s S afe OvafRbetin & 2Po% R Pee

patéRHpplieftich 98FANALOD4\W478 14 higed NROVEMDEPBE, 2004; Japanese
el ectrical traces, and operable to correlate the

naé@@mp@dicatm SerldNo. t2@06t35l7éé§tfl|©¢1 egeniper nZetidapanese

BB SE0 S LT R EAbAB YPS0od e

gatét dpplicatih $&allNd 2005083200, ﬁa@wrmznszooaryl ng at
| east one of an electrical trace length, a tr

wi dth, a #szne efskdkindse artaNQLrl@é%adﬂuta@pr%qlate the | present
aq&ggscﬁé b%rlsggﬁémg@se& tpéatfn aacgucbject by any of the compositions

and/or methods described herein.

Aspects of the various embodiments can be modified, if necessary,
to employ systems, circuits and concepts of the various patents, applications and
publications to provide yet further embodiments, including those patents and
applications identified herein. While some embodiments may include all of the
membranes, reservoirs and other structures discussed above, other embodiments
may omit some of the membranes, reservoirs, or other structures. Still other
embodiments may employ additional ones of the membranes, reservoirs, and

structures generally described above. Even further embodiments may omit some
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and the like, can vary the resistance of the
el ectrical trace. In sone enbodi nents, a portion of

wa b@sjomseophoreti c drug delivery system 700 i SPENUSIHOT085920

with an electrically resistive el ement having an
encoded resi stance indicative of at |east one of a
i ont ophoretic delivery device type, transdermal patch
type, drug delivery device type, an active agent type,
a delivery profile, and the Iike. The various
enbodi nents descri bed above can be conbined to provide
of the imemmab@sjiremrt/sirs andi striictures désSribediabtJVeswhllb Smploying
patent a tion publications,
agqonela?ﬁ%ﬁ tﬁ@ MRNBRNES¢ r@ﬁ@g/owg @pg s&‘Hcﬁgg%ggnerally described
#depLi cations and non-patent publications referred to
In this specification and/or listed in the Application
Dat a SheefThaseandothrgnechanges tan bé mdxle indigbt efhithe,abione-detailed

SEUHOpigeektalof tas i s 1 B et tion o be
c%ﬁstn]&?tjo be hﬂ}ﬁn@goiﬁ’é@ﬂ@o‘iﬁc EMBbaipRrite Bls%seh'mﬁlfﬂ%qu%z:ﬁicatlon

i ssued on March as Japanese Pat ent
aBO4b6 LlalmSamdrs@Qelddm ewnstmeplto ¢rmludmaI59yStarlnsmevnces and/or

r@éﬁp$§ﬁ}?8Heﬁﬁgﬂbg%g§§%&%?ll jé%ﬁ%@EQQ% JaPaﬂﬁfﬁvenmmws
n%lt’mn'ltéél'b'yQHe arciodlird\®ut fbtddBtsoopkiis wbgaatéwryéaeennrew by
1999, havi ng Japanese Publication No. 2000-229129
tb@ﬁﬂn@&ﬁ;@&ﬂ@mt application Serial No. 11-041415,
filed February 19, 1999, havi ng Japanese Publication
No. 2000-237326; Japanese patent application Seri al
No. 11-041416, filed February 19, 1999, having
Japanese Publication No. 2000-237327; Japanese patent
application Serial No. 11-042752, filed February 22,
1999, havi ng Japanese Publicati on No. 2000-237328;
Japanese patent application Serial No. 11-042753,
filed February 22, 1999, having Japanese Publication
No. 2000-237329; Japanese patent application Seri al
No. 11-099008, filed April 6, 1999, having Japanese
Publ i cati on No. 2000-288098; Japanese patent
application Serial No. 11-099009, filed April 6 ,
1999, havi ng Japanese Publication No. 2000-288097; PCT
pat ent applicati on WO 2002JP4696, filed May 15, 2002,
havi ng PCT Publication No WX03037425; U.S. patent
application Serial No. 10/488970, filed August 24,
2004; Japanese patent application 2004/317317, filed
Cct ober 29, 2004; U.S. provisiona
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pat ent application Serial No. 60/627,952, filed
Novenber 16, 2004; Japanese patent application Seri al
WONR0082A0B24+ 347814, filed Novenber 30, 2004; Jape@iEES2007/085920
pat ent application Serial No. 2004-357313, filed
Decenber 9, 2004; Japanese patent application Serial
No. 2005-027748, filed February 3, 2005; and Japanese
pat ent application Serial No. 2005-081220, filed March
22, 2005. As one of skill in the art would readily
appreci ate, the present disclosure conprises nethods
of treating a subject by af}ABISt he conpositions
and/ or ne gﬁ;&§®%&1@ed herei n. Aspects of the
various enbodinents can be nodified, if necessary, to
enpl oy systens, circuits and concepts of the various
patents, applications and publications to provide yet
further eibodi APRIIabIE RRWRTHUREIVI VS fPETyide pewer fo an

SRR REPEARR LS oS iy SR TR
struct ur es pdivec gsared; ahdve, ot her enbodi nents may omit
some of the nenbranes, reservoirs, or other

structur ed .ﬁrsét’Wg”eé'PW@Hp'@?ﬁa%lﬁm?@ﬁP%U%? t%_ﬂ’;ﬂ Rgwer source and
AR hieBelcA TRieahpbl) SEEIRIBRS o SEEAEYR) bower@Rtovios such
treatihtoel powat sourey isoopdrablene girovitde elestrivah pewer togsmverche s
nd. structures descri bed above whil e enpl oyin .
e%&g'fqaﬁ% HSWeEﬁfiée‘ﬂ?e HE SRR *&ﬁ@%,POF@Ql?r%% sS”%R!}’ system being
A DB o Rl PRRRP Yeuioe By T Rf righeti
cdeplowiglement. | n general, in the follow ng clains, the

ternms used shoul d not be construed to be limting to
the specific enbodi nents disclosed in the

speci ficapi on pngdpbhgnieRWEP supply s§EeH 8f ASint PRFHErER%he first
to include all systens, devices and/or nethods that
mygnetic souplingcdemeahtakesithenformeof@lt idast onadersousi mgtaf element.
the invention is not limted by the disclosure, but
instead its scope is to be determned entirely by the

fol I owi ng3cl ai e pbRAE Pt suppl§lspsteRtlof Gaiml1 wherein the first
portabl e power supply systemto provide power to an
magnetic coupling element takes the form of at least one permanent magnet.

4. The portable power supply system of claim 3 wherein the at
least one permanent magnet is at least one of a high-energy flexible magnet, a
neodymium magnet, a ceramic magnet, a samarium cobalt magnet, or an alnico

magnet.

5. The portable power supply system of claim 1, further
comprising:
a control circuit electrically coupled to receive a current from the

power source.
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electrically powered device, the portable power supply

system conprising: a power source; and a first
wore@setises coupl i ng el enment coupled to the powePCHUSZ00E085920

and that is magnetically-rel easably attachable to the

electrically powered device such that the power source

is operable to provide electrical power to power the

el ectrically powered device in response to the

portabl e power supply system being nagnetically

coupled to the electrically powered device by the

first magfeti cTheppriablg pavearsipplyzysteme opolainablwhereincthe

su systemof claim.l wherein the first etic

AR declitds ERRRrcd LA PmAtERR fosd fy ekbitnd BB woiable

po@et @%pl?%ﬁ/@ﬂenﬁbéif@ r?félea_§abl§y Rgabifsd Rthe dkedMEEalydered device.

systemof claim1l wherein the first magnetic Coupling

el enent takes the formof at |east one pernanent

wherei n tFe ot TR BRRab R AT bR el Bt OB el e

conroldircaithe gperabRy W@Yddtbcd Fowerg@ingd polarityesiity piovide a charge of
magnet, a ceramic magnet, a sanarium cobalt magnet, or

JRTOREMPIBriydg iesrectve pPRes pha Pabitive plnatical appiagt and e aggative
Bt b S BB e oG T o thgporavle

pRWsE sUBPIsgstetn bding releatathly attpover tosthp Rllectsysilygowedred device.
claim5 wherein the control circuit is configured to
automatically close in response to the portable power

supply system bgej W&QI t ;

el ectri ca?l y p?ﬁ%?ggégﬂg I ce. Sypel%(hsgg%g?f)agﬁgﬁgo%?rem the
cenippl gircsit $akeas the forinaofra prodrananablé bentcalrdincait operable to provide
81ibf%%f)erabl e to, det fect a power source polarity and

adirst UFRPGRIOHe- a proper polarity to respective

ones of a positive electrical contact and a negative

el ectrical contact of the electrically powered device,

i n respon8e t oThépopablesgiviveersopply systeph pf slaim nwtereingthe
cég{;&gcir%mt)fal?etsttﬁgI?gr?n to atprrllg’[e%I c(?r%twrtlo(r:\aaI lsgbé?roa\{\eﬁhg\%ng at least a
first side and a second side opposite to the first side, the first side having at least
two electrical paths for proving electrical communication between the power
source adjacent to the first side and at least two conductive paths on the second
side, the at least two conductive paths on the second side configured to provide
electrical communication between the portable power supply system and the
respective positive and negative electrical contacts of the electrically powered

device.
10.  The portable power supply system of claim 9, wherein the at

least two conductive paths take the form of at least two conductive traces forming

a generally concentric geometric pattern.
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8 . The portable power supply systemof claim5

wherein the control circuit takes the formof a
w@e@gozsemabl e control circuit operable to provPCBEUS1007/085920
|l east a first current profile. 9. The portabl e power
supply systemof claim5 wherein the control circuit
takes the formof a printed circuit on a substrate
having at least a first side and a second side

opposite to the first side, the first side having at

| east two electrical paths for proving electrical

communi caflion bee wedablemowsssepplysystes atiglaedtfurtiben he
first.side and at |east two conductive paths on the
COEPORMYsi de, the at least two conductive pat hs on the
second si geirst@ndtasHIRBniaRt BleliticdRy 86GIEABIE 3 a first pole of the
comruni cati on between the portable power supply system
PaWer sperceedpct i ve positive and negative el ectri cal

port abl o porepd SleEflraL68ath SPABEERbHRls &4 sTqd pote of
tied pbREsEoUres, WIRREURE five apaithe séedirl élBEtricar ddnddctetre positioned
| east two conductive traces fornming a generally

t@ BiaKkerRieGttca)contact Wit sesat &f rontactsansthesleeticallyamegred device

i (EBpYs S I rERHabfe Boilbrsdntly PFie AN fiedeycullidofbled to the
efeitrically polhverebuevics olar the firstmiaghatiexongling elehidntal

contact electrically coupleable to a second pol e of
t he power source, where the first and the second

el ectrical,con I Ll rd ca

cont act wizn a DEpogdos AT ELBBE Sy enTPE el I 1idrEn the firs

efexivigat dontei iseonoemtesalynaignied withereppedtabliiee pevemtd electrical

su&gl y system being nagnetically coupled to the

ceNi@ctri cal Iy powered device via the first magnetic

coupling elenent. 12. The portabl e power supply system

of claim 1l wherein the first electrical contact is

concentri ¢al | yThé pgrigbleviowrer sepplysystemn bheaise ddrwherein the first
cont 13.,.The

ei%;:grfctéﬁnicggtlag |§i%?qcat§'t Wp&ﬂéqrhoﬁ %girrc%qqgrlsqeor%%\éﬁ\ge fcflajgé) IaP{d the second

electrical contact is at least a portion of a circular conductive trace.

14.  The portable power supply system of claim 1 wherein the first
magnetic coupling element is electrically conductive and electrically coupled to a

first pole of the power source.

15.  The portable power supply system of claim 14, further
comprising:

a second magnetic coupling element physically coupled to the power
source, wherein the second magnetic coupling element is electrically conductive

and electrically coupled to a second pole of the power source.
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el ectrical contact is at |least a portion of a circular

conductive trace and the second el ectrical contact is
W@eooBease4 a portion of a circular conductive tPEDES2007085920

The portabl e power supply systemof claim1l wherein

the first magnetic coupling elenent is electrically

conductive and electrically coupled to a first pol e of

t he power source. 15. The portabl e power supply system

of claim 14, further conprising: a second magnetic

coupling el enent physically coupled to the power

source, wher ei hhe pertakledvavansyrplyisysiesupf clawn 4| twiber

' | ectrically conductive and electrically coupled to

Céﬁ§£§§ﬁd pol e of the power source.16. The portable

power supglsgcsys reignetic ebaplifglelemiht PieysicllyieRbupledds e power

second magnetic coupling el ement physically coupled to

spHEep Hikesecond meagnetiscosipting alemant eoniowred 10 releasabbhistain the

PSRLIe BRI 4 cheRidec AR MRG0 the

eteztnivatly powerdedeliestrical ly powered device. 17. The
portabl e power supply systemof claim1l, further
conprising: a second magnetic coupling el enent

physi cal | 3(7.00”?5@90#@%2@%%%@%’%@% ot O5ins § SR er

magnetic coupling e a'magnetic polarity
copypoisinge a magnetic polarity of the first magnetic

coupling elenment. 18. The portable power supply system

of cl ai m 3 SeFon H@“@Bﬁﬁ?‘i‘@i”ﬁg@'e’ﬁ?"{)@w%jﬁQOP%'SQX? bie power
B D I oo BRI ST Sr e R%IaR ppposic
atrhagrdtieqralanitylof thepiiraemad ndtie/ cawpling elemeninse to t he

portabl e power supply system being nmagnetically

coupled to the electrically powered device by the

first magngti cTrOPBHANE FMWRIRDpply system of claim 1, further
comprising:
at least one inductor electrically coupled to the power source and
operable to inductively transfer power from the power source to the electrically
powered device in response to the portable power supply system being
magnetically coupled to the electrically powered device by the first magnetic

coupling element.
19.  The portable power supply system of claim 1, wherein the
power source comprises at least one of a chemical battery cell, an ultra-capacitor,

or a fuel.

20. The portable power supply system of claim 1, wherein the

power source comprises at least one of a primary cell or a secondary cell.
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19. The portable power supply systemof claiml,
wherei n the power source conprises at |east one of a

w@e b@siooEk4 battery cell, an ultra-capacitor, orPEI/ismb7/085920
20. The portabl e power supply systemof claim1,
wherein the power source conprises at |east one of a
primary cell or a secondary cell.2 1. The portable
power supply system of claim1l, wherein the power
source conprises at |least one of a button cell, a coin
cell, an alkaline cell, a lithiumcell, a lithiumion
cel |, a zRhc alhe pertableqrowersiupRlylsystenabf el il deheesin the

22. The portable p r,su system,of claiml .

elfisr SPfrBionislngs "L SEios BHE B pLRh SR % elineldh gieatine el 2
lifHiarftced, Hathieh Yon edll, anendiir el | orl ARitkéitreetaPhyidiide-delil m
battery, or a power paper. 23. The portabl e power

supply systemof claim1l wherein the portable power

supply system r [ S| f th .

about 25" o ange RORBeHENer FLRENSY STt HERT 1, Wilfrein the
paler sodeidmptibes Bt ea30bhabf & priptey batterp| ah esrgg @eliaminate,
claim1 wherein the portable power supply system has
adhingldipelatteryt r@ PG PAPSTr om about 2:1 to about 13:1 .

25. The portabl e power supply systemof claim1l

wherein the electrically powered device is an

i ont ophor 28 c Tk purahledrwer supply.sybte aheldiet matherein the
del i very device, conprising: a substrate; a counter
Pertablerrpyer £1PRlHYtera nas @datgpst dienansinnt pfiess thapeabout 25 mm,

FAULRLISH BFHEAMS, BPRETMN Mllslpig, at | east one
er rode e

coun el ec enent; an active el ectrode
assenbly carried by the substrate, the active

el ectrode_assenply including at | east one active agen
reservoi r 24nd %e%gggtplew SUPRY sypiem qué'r‘éﬂé’mﬁgm t‘\e

p%ﬂ%l%%&ér%u@?%éﬁ?en@ﬂa@ R %%ki&?aﬁ@bg?rgggﬁgéﬂlt@1 about

active agent the at |east one act
18ekervoir to a biological interface of a subject;

25.  The portable power supply system of claim 1 wherein the

electrically powered device is an iontophoretic delivery device.

26. A transdermal delivery device, comprising:

a substrate;

a counter electrode assembly carried by the substrate, the counter
electrode assembly including at least one counter electrode element;

an active electrode assembly carried by the substrate, the active
electrode assembly including at least one active agent reservoir and at least one
active electrode element operable to provide an electromotive force to drive an
active agent from the at least one active agent reservoir to a biological interface of
a subject;

a power supply;
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a power supply;at least a first magnetic interconnect
el ement that nmagneticallyrel easably coupl es the power
waEapployseo the substrate; and a control circui PCT/US2007/085920

el ectrically coupled to provide a voltage across the
counter and the active el ectrode elenents froma power
source carried by the power supply during at |east a
portion of a period when the power supply is
magneti cal | y-rel easably coupled to the substrate. 27.

The transdermal delivery device of claim26, wherein

the contr et least 2 first magrietid ddergopnecteiervenidtbat magpetically-

BREST EnbBe I vl Ll e BB brhae ol oot

from the peoBfrobArLRRI¥NLERIKRDUPRIED pFeNABE ¥ VoRage across the
magnetically-rel easably attached to the substrate. 28.

cpdter pad dlr pative eleclrode 9len‘@ms:@omfa pPwens@ace garried by the

ebWer SRR hyriflia® et BEBHAIES 4 Ao whaR bRt aldif s

nbay ridticalporeisasaibPdoUps Mhﬁ%GBeﬁrat@al |l y-rel easably
coupled to the substrate. 29. The transdernal delivery

device of claim26 wherein the first nmagnetic

'”terconnﬁ?t e‘rﬁ%"ﬁghséﬁgﬁﬁéﬁ’v ﬂ%@l@g%?élaﬁrQQGOWF?ln the

supply to~a nega ri ca cont

cehiolt dirctiit includdsas bwitet séledtively bperablebstdontrel a supply of current
correct electrical polarity. 30. The transdernal
tyaf legat %%@ﬂlﬁhééoﬁf‘t%laﬁﬂﬁh? GCU\)I‘%?'EPFHO‘?% elemenis frﬁﬁb‘l‘ﬁ'@tﬂoc‘!"er

t
AR e e
sabsitatet . 3 1. The transdermal delivery device of claim

26 wherein the first magnetic interconnect el enent
conprises at least a first conductive trace and

asecond ¢9gdUcthy Gahtddifnd Belifify HUREL R cim!282Rhefein the

first and a second geonetric pe, and e néegative
cantnoltdi@ubcpsdntidi%tm witage @sfossdhé gousteoand lie active electrode

der mal deliv devi ce ri se at

S8 (Bnehss ko Bielpdt il B Tag eticdlB bishsably'dupled
tém&ﬁé%'y, in the formof at least a third and a
fourth geonetric shape.

29. The transdermal delivery device of claim 26 wherein the first
magnetic interconnect element releasably attaches the power supply to a negative

electrical contact and a positive electrical contact carried by the substrate in a

correct electrical polarity.
30. The transdermal delivery device of claim 26 wherein the first
magnetic interconnect element is electrically coupled to one pole of the power

supply and forms an electrical contact.

31.  The transdermal delivery device of claim 26 wherein the first

magnetic interconnect element comprises at least a first conductive trace and a
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32. The transdermal delivery device of claim 26,

further conprising: a positive electrical contact
w@22008i08d20n an exterior of the power supply; aPCEYS100V/E85920
el ectrical contact carried on the exterior of the

power supply; a positive electrical contact carried on

an exterior of the substrate; and a negative

el ectrical contact carried on an exterior of the
substrate; wherein the positive and the negative

el ectrical contacts of the power supply are positioned
secomnd cmcb@ﬁtIe traceiretherfotrnef atleaht a fiest ante savontigeemetric

I ct t t ) | t t
FngS At BB bpd tnd PouE SecRitBlontSdR B itns BAMGTEmal
delierp@gdicednfrietdt et adnind ééﬁdLQ‘ftlvé *ﬁ@c@%\f@ra ﬁiﬂzl?ﬂh' dbn'dﬁctlve
in contact with the p03|t|ve el ectrical contact of

tragestespedivein insthetforrh af at leasha dird ard alfewth geemetric shape
contact of the power supply cannot contact the
positive electrical contact of the substrate if the

posi tive gpectThéahnsquthast HeMery Aevipe\WeElafH B! Jurtheri n
contact with the negative electrical contact of the

COpESiNgt e. 33. The transdernml delivery device of
el 26, o bURVE IR <5k ol RlarEb LN G3he power

contact o ectr
sappiyact of the povver supply, the second el ectri cal
contact concentrically positioned with respect to the
first el edtegatye @lﬁﬁf”&éf coytact pagriad %H@eeﬁanordeﬂthwwer
39% ce of claim33 wherein the first electrical

act is annular. 35. The transdernal delivery

devi ce of aglositive 26ectfical thrtactcaried snre exteparsoftthe substrate;
el ectrical contact carried on an exterior of the power

a8dppl y;
a negative electrical contact carried on an exterior of the substrate;

wherein the positive and the negative electrical contacts of the power
supply are positioned with respect to one another such that the positive electrical
contact of the power supply cannot contact the negative electrical contact of the
substrate if the negative electrical contact of the power supply is in contact with the
positive electrical contact of the substrate and such that the negative electrical
contact of the power supply cannot contact the positive electrical contact of the
substrate if the positive electrical contact of the power supply is in contact with the

negative electrical contact of the substrate.

33. The transdermal delivery device of claim 26, further
comprising:

a first electrical contact of the power supply;

a second electrical contact of the power supply, the second electrical

contact concentrically positioned with respect to the first electrical contact.
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a negative electrical contact carried on the exterior

of the power supply; a positive electrical contact
w@arsiad2on an exterior of the substrate; an aPCOA®NT/085920

structure carried by the power supply; and an

al i gnnent structure carried by the substrate; wherein

the alignnent structure carried by the power supply

physi cal |y engages the alignnment structure carried by

the substrate such that the positive electrica

contact of the ﬁovver supply cannot contact the ]
negative éfect Fheirngdermeal detivery devisates cleima3 wherein the first

' lectri contact of the power supply is in
eibﬁcﬁ@%&égwt%fzﬁﬁteﬁgﬁg&i tive electrical contact of the
substrate and such that the negative electrical
contact of the_power supply cannot contact the
posi i ve @bect Fhe HRNedRIIRL delivery Revisass clames, furihies
cBﬂﬁJritsin e electrical contact of the power supply is in
contact with the negative electrical contact of the

subst r at ea pd8itivé letedtrical edatachtarded ionetryexteriocsf thé power
claim 26 wherein the control circuit takes the form of
SHPBWogr ammabl e control circuit operable to provide at

| east a fir ' 4 j : .
t ransder n§|"%§8 |%g%§tr§g§§§:netg§fda}:‘%ﬁy?np§gé %tgpgig%f tp %E%wer
sapplyrol circuit takes the formof a progranmabl e

control circuijt oy])erabl e to provi de at | east

. one
acti ve ag@mosti¥piElRAtiCa) CortacECaried onAnsertafienplihe substrate;

control dghiafghMeR stuctiiBlirflod!B) tHEebdwar sudph/; anki Ve
d ¢

agent. 38. The transder nmal I'tvery device ¢laim 26
wher ei n t be afiomweentstoudterel carigkbybiicesubstiatevi de a
current rarﬂgi nlg from abOL{t 10, MA"m n to %bout 80
mA" i n  oWNEM§IR (ANt Y UG CaBIs PYINRRWES SHBBI

_ _ Li . .
PR Ry b e Bl R ST IIS oI bRl SipsRbl st hat the
penitise sidcticad coatattofithe poweb sypply capooltdntarct she negative

ransdernmal . delive evice, the encapsul ated batter
oS B MBsH B he AEYr AL B8 v PRAPEH! Sfert GIhe bwer
stipgphas i edtladwititherddeitivewidabcal cohict of the substrate and such
that the negative electrical contact of the power supply cannot contact the positive
electrical contact of the substrate if the positive electrical contact of the power

supply is in contact with the negative electrical contact of the substrate.

36. The transdermal delivery device of claim 26 wherein the
control circuit takes the form of a programmable control circuit operable to provide

at least a first active agent delivery profile.

37.  The transdermal delivery device of claim 26 wherein the
control circuit takes the form of a programmable control circuit operable to provide
at least one active agent delivery profile associated with a control delivery or a

sustain delivery of the active agent.
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interior surface defining an isol ated space; a power

source received in the isol ated space of the housing;
wore@n®7dse¢ transferring power to at | east one BCBUS200T@85920

of the transdermal delivery device fromthe power

source when the encapsul ated battery assenbly is

rel easably coupled to the transdermal delivery device;

and a control circuit received in the isol ated space

of the housing and operable to control a voltage and a

current of the power delivered to the at | east one

el ect r ode38ssefbé yransdernal debvesyidexdige of elaim&6ywkereincthe

4 1. Th I d batt 9] f clai,mA40 .
ROHEF SPHCRE OHBEE KPR FUTSTAg IBRAM fRIYImApmin to
abBas80 h&e Ring6f &ipedbd Péﬁq]ﬁg f8rmi ASoURALAIM t8rabuf Dahes of

the housing to provide electrical communication

bet ween the power source and the at | east one

el ectrode,gf t ransdermal .deliver evi.ce when th
encapsul a28u baie PPSGUBIATARYTY HPERE L S 26 irtelr s
stibstratedogses mBusig! | very device. 42. The encapsul ated
battery assenbly of claim 40, wherein the neans for

transferring power includes an inverter to provide an

coupt oa t 307 conh FRopRRaBH LERER) adiufl 1ol Pohsdemnal

denvirg sclicene drivabbalktsl Batfiy BeSdmbly@onpristngsecondary

wi ndi ng of the transdermal delivery device when the
encapsul aBd@ubiagthavingaars exterior sufads andsaminjerigyyriagettpe
: - ' .ce. 43. The encapsul at ed
'@gﬁ?é%@%ggdeeﬁglngd% fsé'%g%{dmgﬁ%d,e’f urther conprising: a
magnet i ¢ aQuowesourtetrbeeived in thie isolptednspaestof theghedsing
rel easabl ymagnetically coupl e the encapsul ated battery
assenbl y Meangdok transderaipadowss to aklepsiyens electrade ofrthe

VBRSBOTHIBER ) Sl ok o KRB Lot e LS Rlted batery
aksemblyss neleasaldy eowpled t@the transdermal delivery device; and

a control circuit received in the isolated space of the housing and
operable to control a voltage and a current of the power delivered to the at least

one electrode assembly of the transdermal delivery device.

41.  The encapsulated battery assembly of claim 40 wherein the
means for transferring power includes at least two electrical paths on the exterior
surface of the housing to provide electrical communication between the power
source and the at least one electrode of the transdermal delivery device when the
encapsulated battery assembly is releasably coupled to the transdermal delivery

device.
42.  The encapsulated battery assembly of claim 40, wherein the

means for transferring power includes an inverter to provide an alternating current

and at least one primary winding coupled to receive the alternating current and
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magneti cal ly couple the encapsul ated battery assenbly
to the transdermal delivery device. 45. The

wepmapmiat ed battery assenbly of clai m40 wheP@l/nS100E085920
circuit conprises a programable circuit. 46. The
encapsul ated battery assenbly of claim40 wherein the
circuit conprises an inductively programable circuit.
47. The encapsul ated battery assenbly of claim 40,
wherein the circuit conprises an integrated circuit.
48. The encapsul ated battery assenbly of claim40
pakidioped té meluce racauirtent Sowpre aaleicendary weinging of the gansdermal

provided. to the transdernnl, de]ivery device accordin

Bl GV I 6re P SUlc: Bty GpSemEN S I SaRaDly Catbled to
tRO88hsdEtmaf ey aetiggeti ¢ drug delivery system for
provi di ng transdernal delivery of one or nore active

agents to a biological interface of a subject,

conprising, a unter el ectrode assenhly: an aciiyv

el ectr odeggsseﬁ‘ﬁ? FneeRsy feﬂ&ag?ryl %%?angf g@m 3@ f’é@@ﬁ'ﬁ

cofipfisil I the active el ectrode assenbly operable to

provi de an electronotive force to drive at |east sone

of the at alreagnetisieoupler invthedgemof arppmmanentanageetdo relggsably-
ctive reservolr to the biolaggical interface; a .

Fiiatel S ine efebeiietd sy drelblgo B rabranmal detvery

delideacti ve el ectrode assenblies, the flexible circuit
operable to control an el ectronotive force supplied to

the active el ectrode assenbly; and a printed power

source el ggtri [ f [ | LU
o e o 3 Tk e A o b B G 6 iner
cehgrisingrot i ve force to the active el ectrode assenbly.
50. The system of claim49 wherein the flexible

circuit cBfpAGNEES cRuBler it kg ferma of pdireus metaliglementito
@ﬁpe?i%ﬁé@é&aﬁe meaérma%guw t?étﬂargl I&@sérlnsﬁl' tB Itl‘?e frahSdtrhal delivery

device.

45.  The encapsulated battery assembly of claim 40 wherein the

circuit comprises a programmable circuit.

46. The encapsulated battery assembly of claim 40 wherein the

circuit comprises an inductively programmable circuit.

47.  The encapsulated battery assembly of claim 40, wherein the

circuit comprises an integrated circuit.
48. The encapsulated battery assembly of claim 40 wherein the

circuit is operable to vary a current provided to the transdermal delivery device

according to a delivery profile associated with an active agent.
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thin-filmintegrated circuit. 52. The system of claim
49 wherein the flexible circuit is |less than about
wqao@8/omse4 hi ck and a portion of the flexible cP€TUS1007/685920
flexi bl e about at |east one bend axis. 53. The system
of claim49 wherein the printed power source conprises
at |l east one printed battery.54. The system of claim
49 wherein the printed power source conprises at | east
one energy cell lam nate. 55. The system of cl aim 49
wherein the flexible circuit is operable to manage a
duty cycl 49assauiiattepharetihdog delieerygyséem for providing
t herapeytically effective apount qf the.one or. e
ABEAIENEL GelivRry 05 6BP OF MATE dGtVE A9Siaa 19 8 RigladicaEnteRgge of a
sBlRbERbRprielgt m 49 wherein the flexible circuit is
operable to Control a voltage and current for a tine
i nt erval , asoppler etectrodelagsamblyve el ectrode assenbly,

f bstanti al | i di t ai ned-del i '

cont rof oo dgfe Sefhede Erebtofl IR0 at Babl 52 aflvg agent
ré&skrvdifghé héﬁ@@l@&tr@dﬂ@b@@éﬁblyfo?éfdbﬂ’é t-PioR deSdMélecRomotive force
switch for selectively controlling the flow of current

tq drivenat Iepet@amne ot thecatileast ohe astive egealdryinitke atleast one active

east. f. ; itch, a nenbrane switch, a
r%sae??‘?'fg°n@ﬁg‘_}'%'ﬁ9%§'1®%? tuse donme switch, a single-use
menbr ane sWekidlb cifduiteelSdtNERIF-dosplddretthé eotiitel &Rd aofive A
det achabl e controller for a transdernmal drug delivery

eipsliode asgemplies ithe flexble gisuit sperabie fuernite! an@entragnotive force
b bitnd ABAVELICBRHAC BEhh T b | v coupleable to the
control” crrcult; and one or re coupling elenents for

physi cal | ¥ peinteel povgert stirckeéiactrieblecoupiéd o herflexiblé biecuit, the
transdermal drug delivery device. 59. The detachabl e
PEBtRCr AW Soyfce PREMAPIRdo\GvERYI an ¢lpetramptive foree fasthg active

Rfcﬂ‘a I rate. 60. The detachable controll er of
1A %Qggs%ﬂg éin the power

50. The system of claim 49 wherein the flexible circuit comprises a

printed electronic circuit.

51.  The system of claim 49 wherein the flexible circuit comprises a

thin-film integrated circuit.
52.  The system of claim 49 wherein the flexible circuit is less than
about 7000 um thick and a portion of the flexible circuit is flexible about at least

one bend axis.

53. The system of claim 49 wherein the printed power source

comprises at least one printed battery.
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source conprises at |least one of a printed battery, an

energy cell lamnate, a thinfilmbattery, or a printed
w@2awen70584 1. The detachabl e controller of clai PeBEBS2007/085920

wherei n the power source conprises an ultra-thin

flexi bl e power source. 62. The detachabl e controller

of claim6 1 wherein the power source is |less than

1000 mm thick and flexible about at |east one bend

axis. 63. The detachable controller of claim58,

further conprising: an el ectro-magnetic coupler to

rmgnet i caBPry clihgs;ésteneofdéaianﬁ&wmreiome ptinted power lseurce

t ransd EE E e? del |ve device. 64. The detachabl e

086}9{'?8?? agk © Sp?ﬁggé; APEPF t he el ectro nagnetic

coupler is configured to magnetically couple the

detachabl e controller to a negative el ectrical contact

and a posPbi veTbe systemcef claiond Qutheain thecflexiblegirevitrig operable

|
1§ RieniGe A E8e s PRl W1 ofhrnbist Rerdipufhagrctive
afed e baecoreot meld Qétl\/@@qb”n'@ veRh prédstérningd petiognd a
second conductive trace electrically coupled to

correspondi ng negative and positive current elenments

of the degéchaﬂ@ %’tgltr{&]élfih@me%m Oeaﬁéxnﬁlb utRperable

t he secon conduc faces correspon

td eSmesita wetaghk dreadirrdntforch B imtefvaill rél.#’.bpﬁ@dltblmbl abﬁve electrode
traces |ocated on the transdermal deli very devic

agsRMblyh far S\Hﬁéi@"i'ﬁ@/ @r@yw}gawséalegﬁ-ld,ebwrg,or,cgntrolled delivery of
t@@gngg; ﬁﬂqé)é &flsto the transdermal delivery
evi ce, e FIFS an%

t he second conductive traces are
in electrical communication with the third and the

fourth conductive traces in a correct polarity.66. The
det achabl 8/ conf P@BYHEMSf dai ﬁ?a‘sﬂhwmmms'%npn si ng:

an aut o- cLagfich 'f&cé%lléct% a/f écgﬂ't"oﬁﬁ*gttﬁe "I‘\H\ttvclff%rr%ﬂ ﬂoythF IerX|bIe

conpl ete the cont circurt aftér physically cou
cirbeit, de¢ awitel cempdsing @t least boe fia doneanswitchyal mdmbgane swﬂch a

delivery device. 67, The detachab)J e controller
tagtig ﬁ‘{"%%h QB9 Ieryse e syvieh 2919 oH‘ﬁer@PF&'a“"sSW'tCh ora

sl‘r@fé*ﬁ&é Yadtife &Rité\ state before a load is placed across
a negative
58. A detachable controller for a transdermal drug delivery device,
comprising:
a substrate including a control circuit;
a power source electrically coupleable to the control circuit; and
one or more coupling elements for physically coupling the detachable

controller to the transdermal drug delivery device.

59. The detachable controller of claim 58 wherein the substrate is

a bendable substrate.
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el ectrical contact and a positive electrical contact

on the transdermal delivery device. 68. A transdernal
wa@ledoseasy4 devi ce, conprising: a counter el ectrpdBUS2007/085920

assenbly including at | east one counter el ectrode

el enent; an active el ectrode assenbly including at

| east one active agent reservoir and at | east one

active el ectrode el enment operable to provide an

el ectronotive force to drive an active agent fromthe

at | east one active agent reservoir to a biologica

i nterfaces0f aTheldpgchable contrbli@ ofwildicds whbrsii tHecpdwer
coupled to the counter and the active el ectrode )
S@P%W'tﬁ?éraéﬂﬁaét ege ;S’f a\nr@éedab%tsﬁw,a@bea%rswﬁ"mwate, a thin-

ﬂﬁh%g{tg'g?ghé)briﬁwé (Lo a power supply and configured

sen recel a wireless communication; and a
controller configured to conmuni cate at | east one

instruction via wreless conmupicatiqn to the cgntrol
Circuit. B0, ThES BPA-GABIANTALET § G MAE WhE! ek i Bever

BN SribeS i ArahBRTlexbiepbiist gdlfbaon i ncl udes at

east o an encrypte ata stream an activation
code, an authorization instruction, an authentication

Gose adnt BPst r E6F BRGChBbERORETETE dald G st i Poer
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64. The detachable controller of claim 58 wherein the electro-
magnetic coupler is configured to magnetically couple the detachable controller to
a negative electrical contact and a positive electrical contact on the transdermal

delivery device in a correct electrical polarity.

65. The detachable controller of claim 58 wherein the detachable
controller comprises at least a first and a second conductive trace electrically
coupled to corresponding negative and positive current elements of the detachable
controller, the at least first and the second conductive traces corresponding to
respective at least third and a fourth conductive traces located on the transdermal
delivery device, such that when the detachable controller is magnetically coupled
to the transdermal delivery device, the first and the second conductive traces are
in electrical communication with the third and the fourth conductive traces in a

correct polarity.
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66. The detachable controller of claim 58, further comprising:
an auto-close circuit configured to automatically complete the control
circuit after physically coupling the detachable controller to the transdermal drug

delivery device.

67. The detachable controller of claim 58, wherein the detachable
controller is normally in an ON state before a load is placed across a negative
electrical contact and a positive electrical contact on the transdermal delivery

device.

68. A transdermal delivery device, comprising:

a counter electrode assembly including at least one counter
electrode element;

an active electrode assembly including at least one active agent
reservoir and at least one active electrode element operable to provide an
electromotive force to drive an active agent from the at least one active agent
reservoir to a biological interface of a subject;

a control circuit electrically coupled to the counter and the active
electrode elements operable to provide a voltage across when electrically coupled
to a power supply and configured to send and receive a wireless communication;
and

a controller configured to communicate at least one instruction via

wireless communication to the control circuit.

69. The transdermal delivery device of claim 68 wherein the at
least one instruction includes at least one of an encrypted data stream, an
activation code, an authorization instruction, an authentication data stream, a
prescription dosing instruction, and a dose administration instruction according to a

prescribed regimen.
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70.  The transdermal delivery device of claim 68 wherein the
wireless communication takes the form of an optical connection, an ultraviolet
connection, an infrared connection, a BLUETOOTH® connection, an Internet

connection, or a network connection.
71.  The transdermal delivery device of claim 68 wherein the

controller is configured to be in an ON state before a load is placed across the

counter electrode assembly and the active electrode assembly.
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