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TRANSDERVAL DRUG DELI VERY SYSTEMS, DEVI CES, AND
MVETHODS EMPLOYI NG NOVEL PHARMACEUTI CAL VEHI CLES

WORUBH4REFERENCE TO RELATED APPLI CATI ONS Thi s PCT/US2006/038099

application clains the benefit under 35 U.S.C. 119(e)

of U S. Provisional Patent Application No. 60/722,136
filed Septenber 30, 2005; U.S. Provisional Patent
Application No. 60/754,688 filed Decenber 29, 2005;
TRANBDERMACRUBRDEN VERY $¥8TEMS NOEVEDESSANIPRIETHODS
filed Decenber 30, 2005; and U.S. Provisional Patent

Appl i cat iEMPNOYINE WEY/ EloPHARMACRS EIGAL VEHICLESS:

where these four provisional applications are

i ncorporated herein by reference in their entireties.

CHOSERRENERENCE TOIREIATEDOSPPEIGENIONS | y relates to

the field of iontophoresis and, nore particularly, to

tr ansder lhieiebgicabnalyssetieneit deserssl) Sk § 119(e) of
B PR Gt Abe B e, &5 feeride AT ReEkrAve S0, 2005,
PO B3y fefnal %?éﬂtﬁ!ﬁ@ogicgﬁ&g r\io%b%zpésé h@d@éé&rﬁ%rﬁgé, 2005;

| ont ophoresi s enp ectronotive force an
W6 Peonisibpalk Patest Apphcatmot No.e6Gig651190diled Deaentimr §6¢d2005;
subst ance,. an {Qnj z C ound, I_Qnj C rug,
DA spEovisiongl BRlsRE ArpaoBimio. B 5B’ fediDetegther 30,
ol ogi Lt 0 . .

108! PR Indsb Bl B iadindlapp Rt e o RB P Frord by
refeeenceihethpir @ntirgtles. an i ont ophoreti ¢ chanber
containing a simlarly charged active agent and/or its
vehi cl e. lontophoresis devices typically include an

' I rode assenbly and a counter el ectrode
%@%%@Pﬁgmh coupl ed to opposite poles or termnals
of a power source, for exanple a chem cal battery or
an external power source. Each el ectrode assenbly
Higldi cal Iy includes a respectiveel ectrode el ement to

apply an ect.ronotive force and/ or (g . .

el ectr odeellal%%ﬁ[ég%q 98%”@3}415?6‘?@4@ tg t@ééﬁeﬁ{%?ﬁr&&or esis and,
n%@”@éﬁicmé%,qm%@erﬁardr@éadmi'vér}ﬁé,}_@{@rhspﬂeﬁbéé/,_fﬁnd methods

chl ori de. e active agent may be either cationic or _
for delivering pharmaceutically acceptable vehicles including one or more active

agents to a biological interface.

Description of the Related Art

lontophoresis employs an electromotive force and/or current to

transfer an active agent (e.g., a charged substance, an ionized compound, an
ionic a drug, a therapeutic, a bioactive-agent, and the like), to a biological
interface (e.g., skin, mucus membrane, and the like), by applying an electrical
potential to an electrode proximate an 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 source. Each electrode assembly typically includes a respective
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ani onic, and the power source may be configured to

apply the appropriate voltage polarity based on the
woab@ro4izi4of the active agent. |ontophoresis mrgTES2006/038099

advant ageously used to enhance or control the delivery

rate of the active agent. The active agent may be

stored in a reservoir such as a cavity. See e.g., U S.

Patent No. 5,395,310. Alternatively, the active agent
eleglyodeeelemand do pRPl areslectiemotive dercgang/gopustent. Such

eIt Hriets Bl oordiies LoRetFRE) B O Rl For

exeipleeiivéhsr vk ¥isloAgeNtTheasfive tigent Rthyt e elhér @ioddl or
i nterface. The nmenbrane, typically only perneable with

anienipeand the pewepseurce may be gpefigtreddn applythe appibarigied
veliBpe Seidity Pokar BBHE Belerty St ecte ot fiignoresis may be
adVRAR RISy BT rH arReCRIoMSE 1HY déIR@hP Rite TR $hé active agent.

devi ces 1S dependent on a variety of factors, such as
Theoattiviecageni nhaye baistored lie bfrebeifvejr sichlad & cavitiur Seg e.g., U.S.

t ffjci d/ tineli f ti t
PRl 5875 S35 S RSB i 50 B P S 8
o S S Rt AR oft. AP P a5 may
beaposiicneditd servelzisd polacit) selatibrd barier betWwesh thg, adtive agent

exanpl e, tissue barriers. For exangl e, |

resRYPH Adethe PipiagicahiN@Tacsy pt i BiRsebiape, 'txtpéqnaﬁ%rﬁbrﬁagpsﬁeeable
wif ReeBELTE betttull i BrioS & AR RRlactadh el

préeénts dhé bask fivg of tiedoppesiietiectiargetidong frbat e skin or mucous

advant ages. BRI EF SUMVARY | n one aspect, the present
mEmMPEPRBure is directed to an iontophoretic drug

one. or ' sy Melriapaereh POIhAIRIEF By EL it fi¥etient on
a V&) foésstorEh 8uele b €8st RChafemciteashelf FfeCk@diltPearing

assenbly including at |east one active el ectrode
sterageeafliiciency and/ordinelinass of@ctive aggahdelivesyrhiologicahe

at  least one.actiye agent,reservojr includes..a .
caprbiRR AT pporal BeDES ais A TERe Rl aodepiatE R BaipPREeSis
deRitRsa5 Y Geiérident oRAREH Bbilih P AR/ P! 58058 vatibgs

pharmaceut i cal |y acceptabl e vehicle includes at
biological interfaces including, for example, tissue barriers. For example, it may
be desirable to have novel approaches for overcoming the poor permeability of
skin.

The present disclosure is directed to overcome one or more of the

shortcomings set forth above, and provide further related advantages.

BRIEF SUMMARY

In one aspect, the present disclosure is directed to an
iontophoretic drug delivery device for providing transdermal delivery of one or
more therapeutic active agents to a biological interface. The device includes an
active electrode assembly including at least one active electrode element, and

at least one active agent reservoir.
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| east one surfactant, at |east one nonpolar solvent,
and at | east one polar agent. In sone enbodi nents, the

wanod7@asti4 one active el ectrode el enent i s oper ROTAISL@®6/038099

provi de an el ectronotive force for driving the

phar maceutical |y acceptable vehicle fromthe at |east
one active agent reservoir to the biol ogica
interface. In another aspect, the present disclosure
i s direct ekha at lsastenmdctofe agantrgsemomdncludesigent

| am nat e, f ' horetj c,dru elivery device,
AR REe Gt S ee R PRI PRl R f rebsbRoche A e
i serasnbba A R Rk SLEGIATR (oL B o
leastpmiessurtpctaiit] ableastohentapdlanscivent) anpatasast @negsdlar agent.

and preparing a hydrophilic conposition conprising a
second surf §gf'l?n?'¥‘gﬁ§m&e’ﬁ§i e qid@aﬁt_onﬁ@tw@tq{@@trodge element

. - L X i L Ll.C i.tiaon and
BBl O SR e AL B R By
docepiabie velnblerframn¢hié Bt Adsy ons eeivé@byentrizesldir toane Mbldgical
Aipophilic phase and a hydrophilic phase. The nethod

imtgFfaB@r i ncl udes i npregnating at | east one substrate

ith th ' I hicl.e. . Th
et hod Tl ROPTTER SERERt e ERt ARl [y otad y g nethod
oﬁMn%éﬁia@ﬂV@ agBft khﬂ’iiﬁﬂteﬁ’@ﬁaﬁﬁoﬁt@?ﬁéra@i@%rﬁ@' rRlivé Yevice
wi th the pharmaceutically acceptabl e vehicle and at

thatayevigas trasierngl delivencoienedt noge terapeuts aclive agents to a
ical ' h ti-layer active ent "

PO bl e e Pot el TS pgp Rl omposition

oo ot e art P ca ot i el af Penting 2 pudrophie

cosrpositionecanaprisirg al second derfactmé andeppolabbgento Themietieod
el.ect ronpt.i ve force drive at sonme of the

t. I
filfheT BT Bung (e begpiufis comerstion ancomednarophilic
: _ ol ) . ¢ . .
BRIl Rind i sASAL i RinT e hefmab 8y il Hogoptable
vehicld havihg @ lipophilicetHase dney a hydropddiicnshasad Tt Gletitdd futther
.of at | east one anal gesic or anesthetic by _
'ﬁ%ﬁ%'ﬁﬁ%reaﬂ%ﬂngrﬁ@eﬁﬁt Prrisubriraie sgtholbsi phasmasgutieally

i 1L O . . el t .
BBl R R PR R R Bl £ e ccive
agenvlaagnatel inclotipigf the eat tdast opeliubetratd With @& pharmaceutically

enbodi nents, the active el ectrode i ncludes an active

ageRntablesstiicleiandaideastsinedeliveneeate controbinging@sbrans; and
physically coupling the multi-layer active agent laminate to an active electrode
assembly of an iontophoretic drug delivery device. In some embodiments, the
active electrode assembly includes at least one active electrode element
operable to provide an electromotive force to drive at least some of the
pharmaceutically acceptable vehicle from the multi-layer active agent laminate
to a biological interface.

In another aspect, the present disclosure is directed to a method
for transdermal administration of at least one analgesic or anesthetic by
iontophoresis. The method includes positioning an active electrode assembly

and a counter electrode assembly of an iontophoretic delivery device on a
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anesthetic active agent carried by a pharmaceutically
acceptabl e vehicle conprising at | east one surfactant,
wanod7@asti4 one nonpol ar sol vent, and at | east oORETSE@E/038099
agent. The nethod further includes applying a

sufficient anobunt of current to transport the at | east
one anal gesic or anesthetic active agent fromthe

active agent reservoir, to the biological interface of
bidlegisabinterfaceanfdh $ubjachni Inisones embiodenepisythecadtive electrode
effective anount of the at |east one anal gesic or

Infedehan actiye OGR! IRSERON GPRPIRING @t laast gasianagesic or

ARSI LR P
conmpisireslat leastone@stifaitant bt feadt doe dRINpYRIrsoll@t,Cend aif least

provi di ng transdernal delivery of one or nore
o UPeage- acti ve agents to a biol ogical interface.

The i ont ' | | device ingl.
active ol ot Bhtrodtufef o= afiiyhg s BficBAtRuBlnt of
capeht ® Bhegidrothe &l leastinedanhlgésit @ Hnestitid Hctive ageftffrom
reservoir. The at | east one active agent reservolr

theactiagenipiesermeiietn theariplpginet infedace of/ei sibject, and to
<GB heabhoal} Gl bbbl SEhE At fead bt igesic o

aneBRRAERRLVE yBAER prdtlas afBiyesid s &itROiEfherapy in the
vi rosones, cycClic oligosaccharides, non-ionic

sgbjefchtaranmlimited petied of time. phosphol i pi d surfact ant

vesicles. In sgone enmbodinents, at. |east some of the
first vesilkPoSME aSHRg: thPesenbrisc élf%ﬁ&lfqrge%iq AGe

. . . - : |

REPh UL e RS 3 it R SRS G f g o

nporevihdmpeutielaetive agehisve o biotogidal interfaee.alhedastophoretic drug
t he pharpaceutically acceptable vehicle includin

df%hwéefrpnqﬁvm mll@fasan@qt%@ge@r%@e a$3URP I Heclgingeai deasd pge
a@ﬁ\%é \éfecﬂ%@@teléﬁﬁﬁ{ é(r?(‘t! %t kst Bfie ?'cg\llé’ gpgﬁ{ resBRiif ace. 1 n
yet anot her aspect, e presen I SCFosure 1s directed

to an art iTtlecatdbastarmel astiverfyent reddradis iluitds a
adm ni stration of nedication byiontophoresis. The

phefmaseutisaliasoepiebler ehidle apmuyising pareptyoridirsiovasialgs. In
sgﬁ(ﬁ(%@éxgﬁﬁ%ﬁtg,‘eﬂwe%stl veeas?éleg O 98[%3%% ffrc% i ogg%e%, nisomes,

ethasomes, transfersomes, virosomes, cyclic oligosaccharides, non-ionic
surfactant vesicles, and phospholipid surfactant vesicles. In some
embodiments, at least some of the first vesicles include one or more
therapeutic active agents.

The at least one active electrode element of the iontophoretic
drug delivery device is operable to provide an electromotive force to drive at
least some of the pharmaceutically acceptable vehicle inciuding the plurality of
first vesicles, from the at least one active agent reservoir to the biological
interface.

In yet another aspect, the present disclosure is directed to an

article of manufacture for transdermal administration of medication by
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The iontophoretic drug delivery device includes an
active electrode assenbly including at |east one

wactine1xlect rode el ement and at | east one act PCE/USYBRN38099

reservoir. The at |east one active agent reservoir

i ncl udes a pharmaceutically acceptable vehicle

i ncluding at | east one surfactant, at |east one
nonpol ar solvent, and at |east one polar agent. In
iedopheneistsdi Tienbdicle bbmanufaehsat inclades anventebhotstiedug

IS o e to provide an el ectronptive force
d@bj\'%c{f‘é/%@ asﬁﬁf‘@ d&@@g@éma@eancgaﬂasha@ww | east
one aC“Verr%gig gh%ﬁ &y d#h@g@%@vu@@%ﬂid@%ﬁagﬁxfé‘*
at | east one orm s one or nore active
cteptnide Memhlﬂﬁwdimd]ﬁg @ Eageehe aictind efddieidecsiement and at least

conbi nations thereof, and is |oaded in the
PBEACKHE AYENE meyvq&cxbﬁ ableast ene @ctive as@nbwagar includes a

oA e i SRR VB0 ol d 85T b gy, st
ohbafoawarlsweim aid at:!eemeo@@pam agknt. hFh @dmé%ﬂ%odﬁﬂents the
dosa%mform BRI EF DESCRI PTI ON OF THE SEVERAL VI EW6 OF

Qraatiee mdmemlamng§ opearablei togirovideareelestromotive
nt i imJar_el ts or cts The sizes
R0 e T8 bl Brbadait i 1 o lens ansariiscident
résdrygipcessar i I y drawn to scale. For exarrpl e, the
shapes of various el enents and angles are not drawn to
scal e, andnsome embodiswnts| tbeatisasi oaealdsagedoimynciudes one

o RSV E RO SRS A eSS, Rosileflehd utitdions
RS rBYA. gn@r.gl ed i ’ﬂﬁﬁ?%‘?ﬁrﬁw%cé a%eé farbi (RN
regar ng t he actua ape O par I cul ar el enents,

and have Hémrpaxbdagbynwt pniv&ibs‘mstraamsobr trane@eﬁnuélhyn
in.the draw ngs, re 1A is front view o

adipistesingm o aﬁyele&é?n v%%djogpgméher@@do ?dhﬁ@P@Ht'%'lé/ effective
('g#ddfﬁ'b"fﬁ]ieegt I%E’Qf’&’aérﬁeé%%{ e 1Bis a top, plan view

a transderma I'very system according to one
illustrated enbodi nent. Figure 2A is a schenmatic
di agr am of the iontophoresis device of Fi |glures 1A and

EEdapPCHIRGIAN Qletliife SEVERDLMIEVWSR QicT HEJERAWINGS
assenbl | Ih B grra%ﬂgs ideftital Féfé}“é% e%lﬁﬁbgmaghm%milar

elements or acts. The sizes and relative positions of elements in the drawings
are not necessarily drawn to scale. For example, the shapes of various
elements and angles are not drawn to scale, and some of these elements are
arbitrarily enlarged and positioned to improve drawing legibility. Further, the
particular shapes of the elements as drawn, are not intended to convey any
information regarding the actual shape of the particular elements, and have
been solely selected for ease of recognition in the drawings.

Figure 1A is a top, front view of a transdermal drug delivery
system according to one illustrated embodiment.

Figure 1B is a top, plan view of a transdermal drug delivery

system according to one illustrated embodiment.
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Figure 2B is a schematic diagram of the iontophoresis
devi ce of Figure 2A positioned on a biol ogical
wonveEriiexae, Wi th an optional outer rel ease | i nBCT/US2006/038099
renoved to expose the active agent, according to
anot her illustrated enbodi nent. Figure 2Cis a
schemati ¢ di agram of the iontophoresis device
conprising an active and counter el ectrode assenblies
and a pl urdgure2Afs aischematid diagrancafrtie ioptophormesis device of

P PG BT 789 apiachif il cauvay lReteds Apesmbes

aREORINR &S Ol iINGtrhROSAbbYIYSHtr at ed enbodi ment. Figure
3Bis a bottom front view of a plurality of

m cr oneedIRigurer2B fsea S_oinelemaﬁc d'rwéam rgguge icaﬁoptly%r_esis devéilce of
F?%Cucrgrﬁ gaﬁl '{))r&a ghqhagbriogg,iﬁlfaj ﬁ{{;gltffg@fvyiggghgﬁ%hal <I)u gzﬁ Sel_ease
IRSPIGHBIAP Ol B o598 noBHE OB Loy PRSI

eotingliinenht . Figure 5 is a flow di agram of a met hod of
maki ng an\}/:act i ve agent lam nate for an iontophoretic

drug del i Fé4feddy sce selirmatic diposer afthe ierdephoresis device
cRBrFiolal o fiEn B BRIARE dysbnibe P gy &

necroneedistaccording td-bnelifleiadd Elbodimast. f ol | owi ng
description, certain specific details are included to

provi de aFidie dyis auboléerst fieat vigwaif a/pluralits ofimicrbnsedles in

[ e skilled in the rel evant. art, however,
tvv! ‘}(Pi H’r%ﬁ%{q%’i@&?ﬁ%@ oﬂ?%H?@aﬁ?gf"B&@Mi ced
Wi t hout OFguRe IBES BbtdriSRENSNERH dfifpIdpiIR) Fﬁmi&hné\écﬁlgs in
ot her nethods, conponents, materials, etc.” I'n other
thenformrfeane eignprecasays scearding tesaretbercillasteatedicrmbodiment.

i ont oph ' ' i ncl udi b t limted t
L oPhor b e 5K EEES LA 08 B et b ed to
oamienatyDetitBasictbndiGe RO dnUBRBRERTAbN bhoroqs

acenrdingt torarmuillustsated leenvediment.hr oughout t he

speci ficafion and c|ains which follow the word _
"conpri se}':'gé'ﬁ%%\)%?i flﬂ"Y Blegrame eomethagtef making an active agent

lanfiREHR fof &R ioBBhoctERITLG dafverd devic 1St FRATALS fdnddbritdi

open,
delivery of one or more therapeutic active agents to a biological interface

according to one illustrated embodiment.

DETAILED DESCRIPTION

In the following description, certain specific details are included to
provide a thorough understanding of various disclosed embodiments. One
skilled in the relevant art, however, will recognize that embodiments may be
practiced without one or more of these specific details, or with other methods,
components, materials, etc. In other instances, well-known structures
associated with iontophoresis devices including but not limited to voltage and/or
current regulators have not been shown or described in detail to avoid

unnecessarily obscuring descriptions of the embodiments.
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i nclusive sense, that is as "including, but not
limted to." Reference throughout this specification

woaolzeaes1enbodi nent , " or "an enbodi nent, " or " PAT/US2006/038099

anot her enbodi nent” nmeans that a particular referent
feature, structure, or characteristic described in
connection with the enbodinent is included in at | east
one enbodi nent. Thus, the appearance of the phrases
"in one erdbdaserin context reiquiras ofrdraitiaydmoughout thien

her. enbqdi Yo [ | h hi
BB eRfioSART e woeh it 3h8 8 Eompare; angyanasianse
1 ] ” j | L )
L dTCCompsed MCBb forfliy 26E 10 B Bhslid 3 open

inclusivdisensasthat isias Binduding nbuenatriibatidtent s. 1t shoul d

be noted that, as used in this specificatjion and the i}
appended ﬁ%ﬂ%}@ﬁéﬂ&%hﬂﬁ% speifigation to “opg embgdiment,” or

“ah iéié‘ﬁ'bd'yd?r?u_b\’i‘é‘,leoP*‘iH %ﬂ'otﬂe‘?fe‘?ﬁt?&f@&gf” rﬁééné ﬂga%%o;gé’r%&tjlar referent

clearly dictates otherw se. or ex
featbier, stiweture, ancharattapistic dessrisryinccoringetioswis than

el ectrode. el ement” includes a single electrode
ca nt i inglyged in %P@pr%fem'@eehﬁlﬂ@s, the apheatance of

. , Lor "t R d
i BireRSsC e LhodiiEnt “orin,fb eiTadiS8Rhe of Yn dihiner®
eoitEaiimgnttiio tvatieas pldtesWhdtighdat thieshdfi@itiontdle i hlkessarily

"menbrane” nmeans a boundary, a layer, barrier, or
ajigeteriing to e %ﬂmﬁ@meﬂimﬁ’az haetherengrer theaanticul@h eateras,

N " further refer ta an.interface. Unl ess
SlIEIRCENT oL BRAGHEA el Be Hootndl it B StESTe gpnrier in one or
nssrbigmbddiftigngs. or gel, and may or may not have a

distinct lattice, non cross-|linked structure, or

cross- | i nkeshosid betnoter thad, asseskdir thisnspeuifidatiom dridothe
el ective. nenbrane” neans yenbrane that is
BB Adach E iy e aaauipt Brrs raran. gids i Inehesplupbfaferents
: ; ¢ i . | :
g ORI a1 e oo, Thop (o AMEE BfNEe o
aB éordophoresisetidvios écludingrign elicerotibeléraent " dficlades a single

em per neabl e nbrane. As used herein the term "charge
Bl OHE AR A8 O RRSICtFRTRP et halt should also be noted

R L T e
theheoritent cl€hry dictstel ethierwise.

As used herein the term “membrane” means a boundary, a layer,
barrier, or material, which may, or may not be permeable. The term
“membrane” may further refer to an interface. Unless specified otherwise,
membranes may take the form a solid, liquid, or gel, and may or may not have
a distinct lattice, non cross-linked structure, or cross-linked structure.

As used herein the term “ion selective membrane” means a
membrane that is substantially selective to ions, passing certain ions while
blocking passage of other ions. An ion selective membrane, for example, may
take the form of a charge selective membrane, or may take the form of a semi-

permeable membrane.
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menbranes are typically referred to as ion exchange
#nes, and these terms are used interchapgaallobnssoso

erein and in the clains. Charge selective or 1on

exchange nenbranes may take the formof a cation

exchange nenbrane, an ani on exchange nenbrane, and/or

a bi pol ar nenbrane. A cation exchange nenbrane

substantially permts the passage of cations and
subst ant i As Iuszedlh@c&lg the: |tems“ciwme@§tlw mambrane’ aldans a

iy S Bl Ba8es, ARt SRERahBly Mocke Pk sgssd
P%ﬂ!y%he%ﬁla%rf d egHbé@ fﬁ%lonL%ar RURICHE Bé'

an ani on exchange msnbrane subst anti al rmts t
mpaﬂwages afe typically rafwreddbasammeedchan@fb msbmisoasd these

(RN B e ARG OERBUL ergih a6 nune gima: Heharge selectve or

AP By O 4 g e W e

an baionl @{chenge meembrang; Bindtdrar bipeld macrabraresana wtlon exchange
menbrane that is selective to two different charg

mSH?bJ?P? suBstapfipbsreupicine RassaoR el watans ané.sysﬁwﬂaﬂy blocks

r“?ruc grsgm 5%?7’{%%'%@  Jv4) r?é)ﬂas %Iflljc% éXcHE‘ﬁérﬁgﬁbranes

intladierthdse ameam@uhaéwthmiés’@mwg NEOSERTABREM-1CCNHE, 8MX,
first portion including cation ion exchange material s

CHS, @ndupMBalfiemal eatyamme Gor, thitdn C@ay@&@dv tas amenfexchange

BRS80S 8o AR s AP bty oo

cdtion® FXansiies of cominerarlly & afalsiatdnidh eXShaEemBRIRARES
| am nated or otherw se coupled to an ani on exchange

ingidierthose avaitabieunder thecdesigraiowiEQSP T nbMaheAM-3, AMX,

t d t st t d
Al R o hS 80 SRRam s e S ucture of
the resul A§ ngo Ihréeé.ﬁran@aﬁbﬁ@e%lmé\sm@&@ﬂnhsrp%m AL

the clains, the term"sem - permea e nenbrane” neans
meendRanembhane that ssibsleaiite to two differsrttichargesedpaarites.

le ht of th
UBIERS shirHias fioe Riss Mol st BRIENG ngy JHE B fosmeoT uaitary
|
mpibTand SBCUIG e HEIGIE nfimbiat sttetey®, S BTAFIIE, The unitary
membpsane strgctesd erayt inaludetefiist portionl inclubling mioghbn @Xchange

size. In sonme enbodi nents, a sem -perneabl e nmenb
MAg il Phe OUPR @GR §§@@%P0@'8ﬁé>nmﬁéé (P e Hist @omcrrsﬂncludmg

aiGh fon 8%haty&materials or groups. The multiple membrane structure
(e.g., two film structure) may include a cation exchange membrane laminated or
otherwise coupled to an anion exchange membrane. The cation and anion
exchange membranes initially start as distinct structures, and may or may not
retain their distinctiveness in the structure of the resulting bipolar membrane.

As used herein and in the claims, the term “semi-permeable
membrane” means a membrane that is substantially selective based on a size
or molecular weight of the ion. Thus, a semi-permeable membrane
substantially passes ions of a first molecular weight or size, while substantially

blocking passage of ions of a second molecular weight or size, greater than the
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ot her nol ecul es at a second rate different than the

first. In yet further enbodi nents, the "sem -perneabl e
woenriamad may take the formof a selectively permsawbe3s099

menbrane allow ng only certain selective nolecules to

pass through it. As used herein and in the clainms, the

term "porous nmenbrane" neans a nenbrane that is not
substantially selective with respect to ions at issue.
firfrmelegHiar syeighiporsizs  Inesdmaembadimeats, lmederisperaieable
substantially selective based on polarjty, and not
SRR 8y IRral (G5 Faveaga SLeoR rHRECHissE: @ et e gard some

r :
R eRelpsaiy e R G IROHAR, 1f Vel fRfer o
embodiments, tes ésani-perndtibdd Mexkisraneh endyotake dfie forthoes
d'n?nsional n ﬁmork, a col | ol dal suspension of a
Selei el iRermesble memiprapsallowingionly cerausseprlkemgiacues to
-4inked gel, ajelly-like state, and the

plaiggé%lgﬁﬁsﬂérre enbodi nents, the gel matrix may result

froma t hrseusideargirnand imgledlaim) the ranPdRdus membrane”
nmacr onol ecul es éet g., cylindrical mcelles). In sone
atis

AR markrang gt sukstaniiallyneelgadvenyith sgepect to ions at
: d ' | f :
Bt R dRan PRRUR RIS BPSu e i€hol futantiaive

seledtivpbabid opqaiamy sahd nbhsubRamtialy sktid@ivedtied on the
substantially conposed of water. Hydrogels nmay have a

mdecilasyveight op sizecfa sukjectrelenyent or compobedneutral . As

means  any PORRRL A EhET ey 456 el Gl Al means a

tyPRNBTEBE o WhiBH BRES f&ﬁ{*@@é'{ﬁrbe[&irgéﬁéi&msl RSk a

and the like, in a liquid state, solid state, gasedus

cglicidal, suspesdiont ofteeliquidiroa sblide semésalid, st atoss-likked gel, a non
exanpl e,, unl es eci f.i ed herwi se, a reservqir my
ofETTHEY Gl SRS Statei andens et sma caubaibment, the gel
: : nes,
Rl Y. MRG0 AR ARSI N IR BRI TES o

macremolecates (Eapabylmdoitalbmidetias). hesopos anridodirmens ai g matrix
und. Typical l a reservoir serves

m""a& iﬁ'@'ﬁﬁgﬁ*yg?ég gg@’gaapwsfae@q the Pﬁ@edﬂycﬂfmgls fefer taghree-
ORI OR B PS5 bk 1PPE YA AIET R e
foatrsof a gebamd substhrtdllyadomgossl oftwater. Hydrogels may have a net
positive or negative charge, or may be neutral.

As used herein and in the claims, the term “reservoir” means any
form of mechanism to retain an element, compound, pharmaceutical
composition, active agent, and the like, in a liquid state, solid state, gaseous
state, mixed state and/or transitional state. For example, unless specified
otherwise, a reservoir may include one or more cavities formed by a structure,
and may include one or more ion exchange membranes, semi-permeable
membranes, porous membranes and/or gels if such are capable of at least
temporarily retaining an element or compound. Typically, a reservoir serves to

retain a biologically active agent prior to the discharge of such agent by
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As used herein and in the clains, the term"active
agent" refers to a conpound, nol ecul e, or treatnent

wohei7/0eidtei ts a bi ol ogi cal response from any heer/US2006/038099

animal, vertebrate, or invertebrate, including for

exanpl e fish, manmal s, anphibians, reptiles, birds,

and humans. Exanpl es of active agents include

t herapeutic agents, pharnaceutical agents,

gieeiraraeiive foreg sndier gurreat itaithe biotdgécad freatface.c Anmesenair may
61rihar ceuti|ca{ @gl ts‘ .and the like)

ShIEiAnathee Py SOMEOY. cosmeti ¢ substance, and the

like), a vacGidthein bﬁH‘lWE%Ief@gfr?ﬁé tR9 & m “Qctiv@“aadgn‘?rrefers to

general anesthetic or pain , an antigen or
Feanpoundmpleptieder featmarst thaselidits,a biokdyeal résenae from any
agent . an antj-tunor agent. In sone enbodi nents, the
"ng rﬂ“"H@F i‘@gehfféﬁt or inyerigkyate. dpelpding Jor axample figh, mammals,
ian@Ss it ol=Qgi .V I
A bian g reBls, Bids Snd HAFERED ERgniaks Y AElJe Sosifs ituiuae
therapbotic agentsaphhogacediod] adents, Mearmatestogisf(8id hetbirug, a
enbodi nent, the active agent includes at |east one

thejapeutic gemprHBRd, Phamasesiieal salig/ and tha)tike)l non-pharmaceuticals

' nd/lqr eutical acceptabl.e
(b R S Gl R IR BB e TR g Botagent, a
|eg bt geRyrdl apbyhetione rE@mklmrérr,ear'f BAfdENbE a pbleitfoPPSMdE such
that are positively charged, and/or are capabl e of

ap dnsHling aphematheraplyagand, amaatitiwoosagenti a. For

exanpl e, ny._bi ol pgi,cal | ctive.,agents hay

fungJ | onamaes%]&p%'nsﬁ%neé}%_ tﬁs&%ﬁmya Uﬁ\@%ﬁb\%@thﬁ) refers to the
apive hh¥et, beWAll as A pﬁaﬁﬁé’&bl@gieaw]@n\é S8 héﬁ'béfceutically
charged ion and a counter ion I an aqueous nedi um
accepiablecsalise peagirigs, metabioditgso hnalogedand thelike. i lnesome further
that,.i s hi biting a polarit t one portion relative
eRibEne e, ap i AoSiRciiies 4hBast afe fiiv aatigimonizable,
NG PR Er e AR B b A Rat uli S acBBtal i Siltnereot
I yeteothemembodiments( tidd agtiveragemt atyeinchidersticion mbre “cationic
appropri aj QH. The term "active agent” mai/) al so refer
aplie.paeits; thal pje Resitivall cigesRc andieaTe|@apabls of forming
PERER? ehatesIR ROl MRED FE SRR o biopoisaactive
agenrtsthaviedahtorengrogss that bRerdddily cohveftidle W@Pﬁhﬁive don or

e

sol vent during el ectrophoresis. Selection of
can disgeriate inte arosifivells chayoerderppd @ epurienionte an aqueous

B8RP oIS g ) b8 el ot Senitng
a polarity at one portion relative to another portion. For instance, an active
agent having an amino group can typically take the form an ammonium salt in
solid state and dissociates into a free ammonium ion (NH4") in an aqueous
medium of appropriate pH.

The term “active agent” may also refer to electrically neutral
agents, molecules, or compounds capable of being delivered via electro-
osmotic flow. The electrically neutral agents are typically carried by the flow of,
for example, a solvent during electrophoresis. Selection of the suitable active

agents is therefore within the knowledge of one skilled in the relevant art.
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sel ected from anal gesi cs, anesthetics, anesthetics

vacci nes, antibiotics, adjuvants, inmunol ogi cal
wadpaantis, i munogens, tol erogens, all ergens, PCoOUSki0k®©38099

receptor agonists, toll-like receptor antagonists,

I mmuno- adj uvants, i nmuno-nodul ators, inmuno-response

agents, immuno-stimulators, specific

i mruno-stirmul ators, non-specific immno-stinmulators,

and i nmmundn sopE esibadinsentsy oneobimnore iactlse agentsahay be

n-1i exanpl es sgf such ac I ve ents include

tin
Sﬁ%%%?q TREN 'g% lppsigs rRnesihetics; Appst sf'cw ccipes, ANIoLSS;

@%%jone %ﬁ%?élﬁébﬁﬂ%n&é%%ﬁ?%%%%@ﬂ%@?s nallergens, toll-

likpirecebtegagonists, tailliket receptur astagoriets eimmahoiddjuvzingd),
naratriptan HCl, rizatriptan benzoate, alnotriptan
imAIURemogkiataNsy | IPNAOYEERPARA BISME, wiEpo-stimulators, specific

ARUIRSHENAE  ohBERE i DTS o
sapprasshptsa g c@ﬁmmn%ttﬁeréﬂﬁn”pe“ done, granisetron
hydrochl ori de, ondansetron and such anti-enetic drugs;

ZO| pi dem tNen-fimitingexarapieschsueh esfive agantsn@clagewg@ame
I nson_ s, ne

e BB RerepLfspine TR erapnie: AP RRgRe, fentany

ocxy@@m&%ydma%her BabI&ARENIAS, MBtHadRheOhRE Similar opioid
neurol epti'ca; diabetes drugs such as exenati de;

a@ehlsmsﬂmﬁmpmmqﬁe chdmrtapfamr naraiaptaarithbfnzatrqztam y

d Furt h I f
bBRgefke el EOReran Belaerevarir i shoelate Ald B Rre. ©
rABRUGR BEmAETBBSALP Cub SO BN i r@ghnwﬁ@ameﬁaadmod and

, anopxecal ne ai ne,” apt'ocai ne,
samiaral lrfe 7 drech8 aigoeistd and einteganistbedarparidene, granisetron

L Nc%i q”r%iq?y' GPOLdDeABaSHERENtHyRY eiesozaibiem tartrate and
Erﬁ ﬁg{/&% e8! a—% bsatn%l J{ﬁéPéé{E@aﬂ%n%&‘n‘ng‘?ﬁéduB&nons
upl vi c

up|V|ca acal ne

ahptpﬁazélecaiahzaplhat qmétmwm@,,nd@aldwewozap|ne and ziprasidone, as
nmet abut oxycai ne, carbi zocai ne, carti caine,
welkas,ether aeHEleptigss diaheies daidscalioheas exenatisiss a8 aveleas

PPRRER Al B RF LB R RRCC YRR AR i BRI ™ "

dycl oni ne Fuefee AoASimifag eRBpIdteof siduthetRNAdtReRFaAS or pain
eti docai ne, euprocin, fenalcom ne, fonocaine,

Killeps inchidecamhogaioei amethm.w@utyi@@mmb&nzoate amolanone,
amoxecaine, amylocaine, aptocaine, azacaine, bencaine, benoxinate,
benzocaine, N,N-dimethylalanylbenzocaine, N,N-dimethylglycylbenzocaine,
glycylbenzocaine, beta-adrenoceptor antagonists betoxycaine, bumecaine,
bupivicaine, levobupivicaine, butacaine, butamben, butanilicaine, butethamine,
butoxycaine, metabutoxycaine, carbizocaine, carticaine, centbucridine,
cepacaine, cetacaine, chloroprocaine, cocaethylene, cocaine, pseudococaine,
cyclomethycaine, dibucaine, dimethisoquin, dimethocaine, diperodon,
dyclonine, ecognine, ecogonidine, ethyl aminobenzoate, etidocaine, euprocin,
fenalcomine, fomocaine, heptacaine, hexacaine, hexocaine, hexylcaine,

ketocaine, leucinocaine, levoxadrol, lignocaine, lotucaine, marcaine,
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ket ocai ne, | euci nocai ne, |evoxadrol, |ignocaine,
| ot ucai ne, marcai ne, nepi vacai ne, netacai ne, nethyl

wohbworoudag4 myrtecai ne, naepai ne, octacai ne, orPODAAERE/38099

oxet hazai ne, parent hoxycai ne, pentacai ne, phenaci ne,

phenol , piperocaine, piridocaine, polidocanol,

pol ycai ne, prilocaine, pranoxine, procaine

(Novocai ne(r)) , hydroxyprocai ne, propanocai ne,

perpacaioa; metaqaingimethyl clorige, opprigcaineenaapaing amtasine,
at acai ne, ., rhinocaine,, risocaine, rodocaine, .

PHiSeaE, rethaza e, parelithenieing, GehiasainR Phenacine, phenol,

DEHOEANEEHITRBBAMNEG,; PRI | trhird

F{]?Ii nmecai ng tropacogaﬂe@?gﬁygl 'Cﬁwg?%%&n%géﬁﬁgg%’y

riecaipe 4Nbeocaine®); hpdmodprozaiheypreparesairie peoaradaingsed
in.and in the clains, the term"subject" generally

her.

YGHIBPCaIfE, BIRPoKKEAINe R THRARING, GlpaaiR®, iocains, risocaine,
j . d i [ T 1.bi :
BSGHNE 1P oo S NSN] e RO o AERALERE Bycane,
ttapeatainentlicaing, tkmetainettropdtecaipenzdiaamne & phahadeutically

a conpound that can conbine with a receptor (e.g., a
a?SFlPt-gBh(%alF'@k%%@foﬁﬂdéﬂ'dt'-trﬁ%thqrﬁ@f) to produce a

cel lul ar ngs L St i gand that
directly é%n%?@eqeﬁgéﬁg@gm%o?%'?@? ﬁ%{f‘? %éﬁbye’ctag'enerally
refgenicsanyTaystc aRPhale vaitébrate, 'd? GRRIrRbrafed bh8 ShMdEY fish.
form ng a conplex with another nolecule that directly

nAmaals, irenphibepsoreptites, birder and particularlyimgnams.t he
dificati of conmpound,so that it dirgectl i nds
Lo the reloniar PaEBE TR ARG, e T Sonatuistone a
cbRIpBuhaNhaGHH Sdmbirkf \Qitis Ec\ér@g@pt%gfgl’._g]l{ ;%f*'l'clleﬁﬁe et tor, and the

conbine wth a receptor . e receptofr,
lisg)dtotrreduc g)cellulair nespiminsea Areayonhiat magssoa igandithat directly

i b [i. dth di | bi nd h
ot s 380% Fooqhigr HAkSpalifelVcan APRBbAIAYCARRNE Ml A eecoptor
TSR T R RS LS M e
regepberh er atheewisesnalstikingrin tihe muoaiifidationtdf @ncarhp Gurtd 8 ehatdt

so that i irectly binds to the receptor. As used
diect |anﬁg°ﬂT?EQ‘F§P faims, the term"effective anount”

or "thera [ e td upt ', i ncl "
amount - of FSo g LE SRR Mo torE st erers o2
compessdilyat dam crhbieeavitthe rdesptoed. §.eauldi-ikE®ceptor, and the
.effective ampunt of a conposition containing a

like) 40 iphibil g celiulag gesponssy I‘x@laptagoms’r may be a ligand that directly

binds to the receptor. Alternatively, an antagonist may combine with a receptor

indirectly by forming a complex with another molecule that directly binds to the
receptor, or otherwise results in the modification of a compound so that it
directly binds to the receptor.

As used herein and in the claims, the term “effective amount” or
“therapeutically effective amount” includes an amount effective at dosages and
for periods of time necessary, to achieve the desired result. The effective
amount of a composition containing a pharmaceutical agent may vary
according to factors such as the disease state, age, gender, and weight of the

subject.
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according to factors such as the disease state, age,
gender, and wei ght of the subject.As used herein and
wonod7e1xkai ms, the term "anal gesic" refers toPan/Usy®RH38099
that | essens, alleviates, reduces, relieves, or
extinguishes a neural sensation in an area of a

subject's body. In sone enbodi nents, the neural
in other aspects the neural

Sore| A BBy e o
enperat ur e
on ot erd A LY o OB GERE LA

I uctuati ons
S@ﬂwromlewraarﬁemfsaa‘smbgeet’s B@dylsﬁﬁschﬁé @nﬁb(ﬂﬂﬁhehfh ttlli@ﬂ %rral
erm "anesthetic" refers to an agent

%P%%t!?é‘er? agee BRYY K] athes aspeetssba seuralsenaation mrﬁmsab
oo gk e SRR ebod  Foriiea, Srperature

i's considere

flmtuatmms(mrchmssfeoér)ﬁmﬂaﬁtméﬁbrp@c%rdg”ofBg'n etu'hQILgee?rsatlons

area of a _subject's bod one sKil
reI evant é?tusjﬁﬁlh%e'ﬂ ini the cl&mmﬂmg@nmﬁ‘anastf@ﬂb” ﬁers to
on e

dependi
A Aenthe RARES & ARG IPRHl Sehsaiony %%ge'\r%%tofmumecr
bd)dyn Iresbrhe edﬂmﬁentaettﬂi@aneéthéﬁé i s ddéTFQ ;ﬁ?ﬂe flogal

condition or treatnent, and an I nd

anRsteelic indatipproudes adoss WSGWDM’OMWH oreé Barticular area of
pur poses nmay possess | ocal

d f t her
aEMBe‘éﬁH}ngjzs rreg‘grgne stabilizing propertl es under
certain cAg eHERLMREES t réiélf'&‘it M@;H gpﬁﬁ&g%g}%ﬁm

As used herein and int

mpgeet gs tb@thaaly anglgesia dred aalanestr&trande;ﬁeﬂmﬁg bAARENSE.
en .include, but are not limted

C'Eﬁ?‘@? Wi a’b‘f‘OM%ggg'@S(mﬂw'@e. b neblimited do dospge, deethod
oflflfeflﬂlér*ynﬁ“redréeﬂ'c@ﬁﬂrtl%'cﬂq ?rln‘éﬁs aq@s%ﬁ EEJA é‘f’l}%}gl,l&ﬁqﬁ sigepetic

chem cal's, or ot ent
mak%umsAdd itienaly, mgéatd rheg are typedafy uskd f@rnb!thég EPdes'%@tmay

ergrc response. Soire exanpl es

poa'?PF%? B’&ﬁga“‘?ﬁt g obenabrana stabilizing @dop&rtre? en?eagatand
tics, serums oods
cuﬁgﬁ§E§E§Q##QEd%W§%Héﬁbﬁ%} dﬁlo I bacteria vi ruses,

ot her paresidetshereimaha i md@iéﬁﬁs tﬁ@ltérfrﬁ‘ .erﬁuééqaﬁ refers to

and/or physi cal agents (heat
a”Va"@ it elicits an yamuner response EkampgemofrmyMeuabgen

rndlL'HB{rb‘?H%Pe not limited to natural or synthetic (including modified) peptides,
proteins, lipids, oligonucleotides (RNA, DNA, etc.), chemicals, or other agents.

As used herein and in the claims, the term “allergen” refers to any
agent that elicits an allergic response. Some examples of allergens include but
are not limited to chemicals and plants, drugs (such as antibiotics, serums),
foods (such as milk, wheat, eggs, etc), bacteria, viruses, other parasites,
inhalants (dust, pollen, perfume, smoke), and/or physical agents (heat, light,
friction, radiation). As used herein, an allergen may be an immunogen.

As used herein and in the claims, the term ‘adjuvant” and any
derivations thereof, refers to an agent that modifies the effect of another agent

while having few, if any, direct effect when given by itself. For example, an

13



10

15

20

25

30

As used herein and in the clains, the term "adjuvant”

and any derivations thereof, refers to an agent that
woundi7fuend4t he ef fect of anot her agent whil e harCmmSt@e/p38099

if any, direct effect when given by itself. For

exanpl e, anadjuvant may increase the potency or

efficacy of a pharmaceutical, or an adjuvant may alter

: fect an._i e response.._As used herein and in
Rl o PR RS 008y 5 pharrace. e o an
éaph@mﬂwé&ér%rlaﬁe\éﬁah%ﬁdné'r%*égbﬁ?r%em ically
carrier,”™ "pharmaceutically acceptable vehicle," or
" phar maceuts used hewsim apd ibtre claims,dhé temys hehised “carrier,”

Jnterch bly,. and, refer to pharmaceytically
Wi EieeaborehioR phamace dichl rag sy “Bhempenuicaly,

acoehiable RoniCRl | PaRRE Sicplly bEdeRaie it flon tnfiy Be iee
inferghesigeablys anéxefiep te phafmasdutich iy atosgtable soid driliguidd,

ﬂeé sal ve, cream _solvent, diluent, fluid ointnent
dfdting of gacansilating, flingey canivishagentst whisbrase usually employed

: Vi : L ' har i.des,

o BRSSPt R TR SR BBl GRS ERAR Shotes
of eshiclessinclote elnydiquit) Gel, Ve, keearnhasivest, aildRPhGidf fhtment
use in_contacting a subject. In sone enbodi ments, the

bagar yRsidat hiwom%i%ﬂ%nemﬁth@smes,d[@sé@?fsm‘st vibosarhes,

i del i ver. h i '
o SRR s 512 T8 B8, P fractan
vebialesnantsie, aabithe liRAGhEY R sUitBbROIR usk e boﬁfé‘%ﬂﬁ' BEUoFect.

the pharmaceutical vehicle may have some therapeutic
ef f ect whénhsamglerbodinents,ithe phachaasuticaivebicke may refer to a

oBFEBARER 8 B S A B 2SATB S e s o
issg?@(fbraﬁy tOhs18¥red Mrﬁéqéﬂhehﬂké:%raé@%ggqéﬁeﬁﬁig?n%cﬂié/e. In some

el ement’s. Accordingly, in so
offteziembedimentd, the bhatmeacauticabveisicle rhay havetsentd Wierapeutic

i thout a pha col.ogi cal agent in the fornmulation. As
eﬁ"%@d"”ﬁ%@ @Pﬁ'l'qf‘é{w{ﬂ?? fite %&C'& Pishi UCPHe MesPRiane QN b ayr praviding,
i eVl [ . i e
e I e e T
further igjuryo e eéxpbsurblid elsrmenist Awvedingly, inysdmaidnaisodiments, the
ive or nore D-glucopyranoside units, connected b

f
P%afmaqewlcafmglfgﬂdn%y Prieggdar pratectipnasijhasa pharmacological

I ' ving as many as 32 1, 4-gl ucopyranosi de
a%@tlgqﬁ%?/%’hgéaeﬁr&v\el | characterized. Cyclic

ol i gosaccAsrsedhersinl A tAe cldifhsUtHd ria¥fclodextrin® refers to
any of a family of cyclic oligosaccharides. Cyclodextrins, also sometimes called
cycloamyloses, are composed of, but are not necessarily limited to, five or more
D-glucopyranoside units, connected by o-(1,4) glycosidic linkages, as in
amylose. Cyclodextrins having as many as 32 1,4-glucopyranoside units have
been well characterized. Cyclic oligosaccharides as large as 150 units have
been identified. Typically, cyclodextrins contain, but are not necessarily limited
to, six to eight glucopyranoside units in a ring, commonly termed a-cyclodextrin
(six units), B-cyclodextrin (seven units), and y-cyclodextrin (eight units). These

may be naturally occurring or produced synthetically. Cyclodextrins may be

14



10

15

20

25

30

been identified. Typically, cyclodextrins contain, but
are not necessarily limted to, six to eight

wqghkooggyaianosi de units in a ring, conmonly ter REWUS2006/038099

a-cyclodextrin (six units), b-cyclodextrin (seven
units), and g-cyclodextrin (eight units). These may be
naturally occurring or produced synthetically.

trins may beproduced from starch by use of

| od
P%‘ilé%@%éw% Ry use ghieadily avaitatlensineymes, fomgxasmle o
' . | f , .
a8 L ol MFA SR GRS (CRIRER. o Gpandnat is
prodwsd By 8 nuetldEds difersnt biyahRendr In cdriin t‘?ﬁﬁ@\ﬂb% known in the

starch may first be either "heated or trea
ag. x@gple f gardviway fiystdrer githeari eated ve treated with l-amylase,

FeAR R by, SRR CESNT Sk i Paske e poiGrsiantpioally yields
adaxardof tife tHire RBMrhEH cHEIOHENRRE, FIEPLAY%SH (\)AfHL?J%f? Fl&g?/ndo% on the

conversion reaction. Thé characteristic s
padienlasfCEhase rmpdoysrtindtie convessiomresation. iTheldtdra@@dstic

i . b in, f le,
sbof bt ¥ B 3Fres oo i rieg epes dismstiaubgoation
| i , L PN . . A

SeRames, PR SBf aplis BUGH) Eble WU % may e
isolatetnby mgysipltization. yo- #hd erOyadiodsitins, SWHIER &k fuBktRefSwater-

tilizing certain organic agents may preferentially
S@Pt’ en?aﬁ’gb‘? B%f??(gﬁhm@tpara gllyr fetaraatively, systheticimethods

X ' i1t ific .
oG 8t sl RN S8 et PRI i s e
formation of arspetificeygpdeReirg @y\wmm@iaing%m HRNs g dextrin
y

The 6§eci,fi c cyclodextrin can then be isol ated
and ea8veing itde nre@piiatedramithe seastiongvjxiuratasothef camvetdien

roBRFO PUREER? T St GTRASRbin 59 4% be Sttty esovery

ofrthprpeseipitatd drepsdpahicoh frbnPthedadd st%d R&E H&b&&ﬁgl{gx.

smal |l er and the l'arger openings oft the toroi Xpo

primary ahte Bwsbatebls thigerdimghsignalipenfiguesticrcdi & eyslodextrin
o P IAEn A R BB R B, M s Lob ST
oIS Lo R0, AR SRR M S ot gl
repectivedl, te jhe agesaus envieorsuditiicioamhichi the dyopbiekir i§ placed.
IRl et sl an T K Aeci rramen.
TR AN R iR BT T Bl
cycledektrin is sufiientlyersydraghibetd aloved toRiiddotvarpolater.

'nterior Cyclodextrins are used in a broad range of applications in the
pharmaceutical, food, and chemical industries. Complexes with a variety of
relatively hydrophobic chemical substances may be formed in the apolar interior
environment of the cyclodextrin cavity, resulting from a combination of van der
Waals forces, hydrogen bonding, and hydrophobic interactions. Inclusion of a
compound in the interior of a cyclodextrin may greatly modify the physical
and/or chemical properties of that compound in solution. For example,

inclusion of a relatively hydrophobic, poorly soluble pharmaceutical active agent
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12, via iontophoresis, to a biological interface 18 (e.g., a portion of skin or

mucous membrane). In some embodiments, the iontophoresis device 8 may
optionally include an outer adhesive surface 19 for physically coupling the
iontophoresis device 8 to the biological interface 18 of the subject.

As shown in Figures 2A and 2B, the active electrode assembly 12
may further comprise, from an interior 20 to an exterior 22 of the active
electrode assembly 12: an active electrode element 24, an electrolyte reservoir
26 storing an electrolyte 28, an inner ion selective membrane 30, one or more

inner active agent reservoirs 34, storing one or more active agents 36, an
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aci d, so contai n polyet ene
may @arﬁﬁnmaglld)prepasatamm basaa ofs pefromm&ﬂldtﬁe:eﬁ@tr@ems
or water in oil. CGels may be semsolid

degwgﬁgg&l Eﬁ\ﬁﬁgprrms may be water in oil or oil in water and include, for
example, cetyl alcohol, gylceryl monostearate, lanolin and steric acid, and may
also contain polyethylene glycols. Creams may be viscous liquids or semisolid
emulsions of oil in water or water in oil. Gels may be semisolid suspensions of
molecules including organic macromolecules as well as an aqueous, alcohol,
and/or oil phase. Examples of such organic macromolecules include gelling
agents (e.g., carboxypolyalkylenes, and the like), hydrophilic polymers (e.g.,
polyethylene oxides, polyoxyethylene-polyoxypropylene copolymers,
polyvinylalcohols, and the like) cellulosic polymers (e.g., hydroxypropyl
cellulose, hydroxyethyl cellulose, hydroxypropyl methylcellulose, hydroxypropyl
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Pharmaceutically, lecithins are mainly used as
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tablets, rectal, topical, and vaginal preparations.

Other suitable examples of the at least one surfactant include one
or more emulsifying agents, amphoteric surfactants, non-ionic surfactants, ionic
surfactants, acetone-insoluble phosphatides, phospholipids, amphiphiles,
biocompatible surfactants, ether lipids, fluoro-lipids, polyhydroxyl! lipids,
polymerized liposomes, lecithin, hydrogenated lecithin, naturally occurring
lecithin, egg lecithin, hydrogenated egg lecithin, soy lecithin, hydrogenated soy
lecithin, vegetable lecithin, sorbitan esters, sorbitant monoesters, sorbitan

monolaurate, sorbitan monooleate, sorbitan monopalmitate, sorbitan
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apinsisiphitic Ipdsb!spﬂimﬂpldsﬂncludlng, for example, phosphatldylchollne
Amphiphilic phospholipids contain both hydrophobic and hydrophilic groups are
major constituents of, for example, cell membranes. The amphiphilic
phospholipids are capable of forming a phospholipid bilayer with their
hydrophilic (polar) heads facing their aqueous surroundings (e.g., the cytosol)
and their hydrophobic tails facing each other.

The pharmaceutically acceptable vehicle for transporting the one
or more active agents 36, 40, 42 may include at least a first surfactant and a

second surfactant. In some embodiments, the first surfactant may be selected
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micellar aggregates that form part of a matrix of entangled reverse tubular or
cylindrical micelles. In some embodiments, water is employed as the polar
agent.

In some embodiments, the pharmaceutically acceptable vehicle
further includes a complex of a cyclodextrin with at least one active agent.

The pharmaceutically acceptable vehicle may take a variety of
forms including a colloidal dispersion having an aqueous phase and a lipid
phase, a gel, an organogel, a lecithin organogel, a pluronic lecithin organogel,

and the like, or combinations thereof. In at least one embodiment, the
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Pluronic 'F, Pluroni¢ F 1 uroni c uroni'c
FBZ—A785QHFUWO@|G:F8& PlBraniohj Plufokia,L 01 rRinrani€é L6811 Pluronic L

B RRRGE 2 T oo e Bt ot L
PR o Pl an Sy ARl Aoy,

Pl%lronmriM; Rluidtic L 62| Bruoonic 162 Qﬂﬁ/ 2500)r Phirénic LM Pluronlc 164

g IbIC L 3.1, Pluronic L Pluronic L 44, Pluronic
900) JP [wronie 481 e%'urqw%PoRIltronICGi 10p| Blusanie H_7§8Pluromc P

Tt e e el i
PRiromior?-65| Bironic P-75, Pluronic P84, Pluronic P85, Pluronic-68,
Poloxalene, Poloxalene [USAN:BAN:INN], Poloxalene L64, Poloxalkol,
Poloxamer, Poloxamer [USAN:BAN:INN], Poloxamer 101, Poloxamer 108,
Poloxamer 182LF, Poloxamer 188, Poloxamer 331, Poloxamer 407,
Poloxamer-188, Poly (propylene oxide-ethylene oxide), Poly(ethylene oxide-co-
propylene oxide), Poly(mixed ethylene and propylene) glycol,
Poly(oxyethylene)-poly(oxypropylene) glycol, Poly(oxyethylene)-
poly(oxypropylene) polymer, Polyethylene glycol, propoxylated, Polyethylene
oxide-polypropylene oxide, Polyethylene oxide-polypropylene oxide copolymer,
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(mwv 2900), Pluronic L-81 , Pluronic P, Pluronic P 104,

Pluronic P 75, Pluronic P 85, Pluronic P103, Pluronic
we20y/04R1wr oni ¢ P105, Pluronic P123, Pl uroni c P6%/US2006/038099

Pl uronic P-65, Pluronic P-75, Pluronic P84, Pluronic

P85, Pl uronic-68, Pol oxal ene, Pol oxal ene

[ USAN: BAN: | NN], Pol oxal ene L64, Pol oxal kol, Pol oxaner,

Pol oxarrer,éiUSAN BAN: | NN], Pol oxarmer 101 , Pol oxaner

PrithplenesRiteania 8282t F, Pllysthyfene pelyprepylenagiyco Folykol,

R B AR Pl S0 R Sty b BN b B panne
di(?loth)ﬁ’%é’ B]ybﬁ?pr%‘p?béln%rkﬂoéﬁ‘s?ﬁ’dl%& qﬁk@%?ﬂ}éfﬁﬁéne-

xyet hyl ene) = pol y( oxypr opyl'ene)
wawm emmlymanlww»wmmnw@ pewomv}bmrene

'Jg’iY%%(t M he 83{/1 i '%% ﬁ%g)ﬁélaﬂ%@ijwﬁ%{h&%n% rl)glggxypropylene

NSRS PO ORI oBYIeRE polymer, Polyppypropylene-polyoxyethylene

bemkyepoyreee -Roiyprppopylatexie pclyiémxyldf’@di prapyler@glycon

5, Pol 8, Pol t hyl enat ed pol
P@iwapwiép%%%‘?rqsapw : é";xy@ﬁmé@mee?éw;prp" leswecondeck

cgg? oxyéf’ﬁCkac}f%b lF‘?Bﬁ@aq'i%oﬁ‘%W RPBLGHEH F6P P HTBh: 104,

ene pol'yoxXypropy
PI?OhQ’mXWt R0 rme2@X YPiohon P08NPrddar At 2ldiol ethoxylated

Pol yoxyet hyl ene- pol propylene
PrRQYIted hrapyiepi 12 ¥ %ppyslgpﬁ@hech)@r%mne oxide-ethylene oxide

OB SR BERob A B NP RS trens

oRieleyiul it M@ xe hiic Plroxaﬁ{dnqssl PfcsénoP@iy Iq”r%&éh@ﬂ?sl 3, RC 102,
gl ycol - et hyl ene oxi de copol yher, PPG Di'ol 3000EQ

Regulkaidnkpkomrl dfdh RdhoonbﬁDH,d%pkchi POR 9L & aml 6n’t:8;6@'013K&F

18 561, SIRAEER 018 PR ol QyPBso SN L0 G Yy 660 Slovanik M-640,

SBdeW& Bes %Nﬁ’r@hrooﬂé apy! Spﬁ?ﬂérﬁ,ePEtd@/A@ n?ergﬁ?lgﬁgplomc XH,

pol ynmer, Propyl ene oxi d ene oxi de co

Tergitwy hen@nux)(blle Tetditdl é(rHa Tcergmhﬂ )ﬁd)l(lyasmochrTcemelE 61 Teric PE
228, _Pr.oxan Ts| -

6 RSP EADRd TGO B erRtisTol Thsom| Elsh dhesdhuoat, SeL 431,
@M?Zﬂﬁg @g%e ° ova %@%@8 éél ovan 61)@ \?ﬁ%%%ﬁ%%ﬂgﬁi \éoﬁmm

P7R01SVES B8 1 VE/eﬂfdbﬁeSK’lﬁﬁ? looHiGroPR- rﬁ,@’rékypoTyﬁ(bﬁyéthkllene)a
noni oni ¢ XH, i tol nonionic XH Tergitol

P R5 P SN bR Ry BB acblpe G0mOly e a-HYE G-
kot toettBhe Oy By iR mallBR B nligSs biock
coppolimee, PYBPEX-hy@loxghell (&ethyiche) pédf(8RMropylene)
poly(oxyethylene) block copolymer, and the like.

Protocols for forming pharmaceutically acceptable vehicle in the
form of gels are well known in the art. For example, various forms of lecithin
organogels are described in Kumar et al., “Lecithin Organogels as a Potential
Phospholipid-Structured System for Topical Drug Delivery: A Review” AAPS
PharmSciTech 6(2) Article 40 (2005).

The stability and mechanical properties of pharmaceutical

vehicles, in the form of organogels, in combination with iontophoresis, may
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P 2001 ,W5 661 , Wandotte 7 135,
a- Hydr o- W hydr oxypol y(oxyet hyl ene) a-
weoabor(oaxapr opyl ene) b~pol y(oxyet hyl ene) a bl ock PCT/US2006/038099
copol ynmer, a-Hydro- W hydroxypol y(oxyet hyl ene)
a- pol y(oxopr opyl ene) b pol y(oxyet hyl ene) a bl ock
copol ynmer, a-Hydr o- Whydr oxypol y(oxyet hyl ene)
pol y( oxypropyl ene) pol y(oxyet hyl ene) bl ock copol yner,
paovide fier mavet anBmob receffectiveméthods ifigr tpdreedencalidr frahsmucosal

acceptabl e vehicle in the form of gels are well known
deliveeotdhe oNpgH ragrenigRNts B8y 842 1 GPREXINPleedd SAME

FABRTS B PR RS Y SRS e Prgtion bRy of a
phasheaceditivally eecepiabley ushible! for Bakspdiiig Vnevdr Méfdactive agents
Phar nsci Tech 6(2) Article 40 (2005). The stability an
3PedRaf? £23Y be gfratly enhaicegd huremploytnocan elastiomatiye force

hifirsHirtls BeAgiD B inakiaGilikalER e enisie cormriing
thebRe @ nidre ddties TNt Be 40,1428 BnAU6 A% irfipll 3t98st@ne active
the one or nore agents 36, 40, 42. For exanple, in

agentresanali 34 of an Ientepheeasisidelivery device &, $orifeobialogical

.nenetration efficiency of a pharnmaceutically
'@8@@&?3@ e vehicle for transporting one or nore active

agent's 36,Th@@esﬂ@ipgﬁ%:h§?§13g%ﬁﬁée{w a%%@?fé%‘i’éjv@mc@%ﬂhwl fstm of

an el ectronotive or current to transfer the
opdenogeie mtaydatiuye arcaguethisephesk arideac onganis phgsé hén some

or re active agents 36, 40, 42  and | oaded in the at
efehaimgnB. 20 PaagRsHticalis aptentablsaaicia may have a dispersed
i i i i . i i ..
oSS SR Eh kY, Y S Al 08 SRbsptoipics
thrataepy ail i cressing ¢ise epidenaid or othef nucgas syembraras of the

i ncl ude an aqueous phase and_an organi ¢ phase. |In sone

suhisstitheipby fagiHi@atips Ahaariagevtical dgliery b thd pae s nereeactive

€ [ C ' o h
TRAS D B, N oIS A e Rl 209 e o
or MEreessive Gigehts sylketet rom tiydrdpghilic datveusgermsandeargdd

t he subject, thereby facilitating pharnmaceuti cal

hyeraphdlioadivetagenth elrosome eenkedimestsa dlee 0Eg@d¢ phase nmy
ueo hase . ncl.ude on

rigfudit PR SRy s gty SOERUNERAR TR e PELYESof0] and

lipegHilie agtivk sHenteeds BYAORAEH Embaein&ftsagRMuedud FHESR may
enbodi nents, the organi c phase may

include one or more active agents selected from amphiphilic active agents,

hydrophilic active agents and charged hydrophilic active agents, and the

organic phase may include one or more active agents selected from amphiphilic

active agents, and lipophilic active agents.

In some embodiments, the pharmaceutically acceptable vehicle
includes at least a first surfactant and a second surfactant, at least one
nonpolar solvent, and at least one polar agent. The first surfactant is selected
from lecithin, hydrogenated lecithin, naturally occurring lecithin, egg lecithin,
hydrogenated egg lecithin, soy lecithin, hydrogenated soy lecithin, and
vegetable lecithin, and the second surfactant is selected from poloxamers and

polyoxypropylene-polyoxethylene block copolymers. The at least one nonpolar
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i nclude one or nore active agents selected from
anphi philic active agents, and |ipophilic active

wageitig13iks sone ot her enbodi nents, the aqueouBCPA3®6/038099

may include one or nore active agents selected from

anphi philic active agents, hydrophilic active agents

and charged hydrophilic active agents, and the organic

phase may include one or nore active agents sel ected

sofvet inpeiepted fram sthyllauregte ethyl andistatepsobtopy| agtristate,

. nts. In.some enbodi nents, the pharmaceutjcally

'%3’38%@%'@"9&«1 PXF'QP?H@I“Ed8¥>C'9‘P&PB s¥ans-geealin, trans-pinane, n-
WErRS haiRdx g neh B et

pe ,e%%an% a?é,%ﬁ@ﬁw@ﬁeyl%@?né, ; th?_réff.lr%aest one

nonpol ar sol vent east on ar ‘agen
polaragentiisf selected fiam sedteg tabebHols pdiyetddHuls), glycerol, glycerols,
hydr o erﬁatet:f:_l |ecithi , nlatural l'y occurring lecithin,
p8§’§'¥¢%&? Bhe }'W'lﬁ@c_gn%? ¥alvegls. faefermamideoy | ecit hin,
hydr ogenaiedoRyeinBolinfirls, PEbnLEoBLaNlGI SeLbRlbe Alflicie

the second surfactant is Se € rom po
Ny e fymiuigiedersea pohtyoliet-reléssteobbustiinedreleazerfsrmiiadon.

at | east %ﬁe nonpol ar sol vent is selected from et hyl _

| aur eat e, |BERarMAcEYticall ageepiatle yehieler mey fudher comprise a

0N R 2 5 B S0 5 RUFL SBRRR .42 1

soresrabodiatents ahd drid &1 ABK asiivieagertd 36N80a42 LAASLIeLRR from
olar agent is selected fromwater, alcohols,

cgmlgjg,| JFYABICs ionigapdes rasIneudfiay aetivsl agents! yysgmerermbodiments, the

: | | d f i de. |
PRaiRlaEReLY SBrer Rl ERER cPmaTeina. BhSpT misre arbye egents 36,
40842 helobgeduth tHeeOn@dr tdr8Hckivd 'agﬁnf RIsBARSrs234, of tllm? y

_sust ai ned-rel ease fornul ation. e pharmaceuti ca
ioantenrapisalelivaiycdevieam§. f urt her conprise a
t her apeut i cal | ¥ efl:f;ecﬁt [ v%ﬁgount of one or nore active
agents 36, AYNCLNOIHTEN R TRALHGIHERR'E aGie agentyp6, 40, 42
r . , ! 1 r
T aanlE of HRAC i, ek endfaCaeri, Ffithg, Hor
exiiguishing a ologicabestiomsat As drieeskilied meiheutiesant drt would
accept abl e, vehi cl e, .conpri sing one or nore active
e g

"RGONEE: 88SINGT A2 agke Agentieay epend ppribe sperifie
AR CORARON Of iicliord nefifn oP RABRERES FeifiBhl, i ¥pigers
aggjdhe suBfict'd veight, thry siisiectypgbhderpthe siWljeats déhetic makeup,

decreasjng, altering, initiating, and/or extinguishing
thg Yibjeclsi Q@rall Bealh as. welk ag etheridpriossi Imseme anebediznents, the

ioftdphiPedid delivery device 8 may be configured to provide controlled-delivery
or sustained-delivery of the pharmaceutically acceptable vehicle including one
or more active agents 36, 40, 42.

Examples of the one or more active agents 36, 40, 42 include one
or more immuno-adjuvants, immuno-modulators, immuno-response agents,
immuno-stimulators, specific immuno-stimulators, non-specific immuno-
stimulators, and immuno-suppressants, vaccines, agonists, antagonist, opioid
agonist, opioid antagonist, antigens, adjuvants, immunological adjuvants,
immunogens, tolerogens, allergens, toll-like receptor agonists, toll-like receptor

antagonists, and the like, or combinations thereof.
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recogni ze, dosing of a particular active agent may
depend on the specific nedical condition or

wonadizaatiten, et hod of treatnent or delivery, PO®US2006/038099
subject's age, the subject's weight, the subject's
gender, the subject's genetic makeup, the subject's
overall health, as well as other factors. In sone
enbodi ments, the iontophoresis delivery device 8 nay
be confi ginusiher expmplésief theratoniel aronded activeyagents 36, 40, 42
. Lned-del i very of the pharmaceutically acceptable
P RRRE ta FRGlasRe SronARtePticaoil admetSelesesd hom
afféntdrn28gddine OEOXI2 itIBItGYS, BPIafe2Bbi i
42 incl ude one or rore | mmg@- geﬁuggx(?sa,agﬁ&’%p%d dtfagonist,
diamarpdine demtanyl; sneperidimy-methpdose, mgrstiise morphinomimetics,
[ no-stinulators,. specific inmmuno-stinulators,
LR EPAT e AT AGRAtEPe IR ANSAIDS), Dxycodone,
TERG BREHAN i@ L 5kS '
e AR, g 1A ARfacdRBetms g AhBRRHLR thereor
Imdpmeserhisodimentsithe gineadr radieiactiiesagents 3809642 are selected
tol erogens, allergens, toll-like receptor agonists,

fropp poal ﬁé'CF’e%'é%?thgﬁ%loéé}@mbéﬁ%ﬂméﬁ}ieﬁ%fI i Ee, or
' ' A t t e _or
rore not i om o KR il 8RRy ARy Secddhizd miiSie End

vanalgasalgesics angsbs &inh ?f&' b¥ @chgsByehRl 38 4ed 4br ®itable
al fentani |, codeine, -2 inhibitors, opiates, opioid

apglaesics, inepdei far axeagminon:staraidaasti-ndamheatoghgompounds,

oSS o BRERAer RO, PR BB S Sperane,
DiIBGABS hy dROrERFRAER), Sl%ﬂrﬁéﬂi@‘(fbhtarﬁ/ fSEé@miﬁoplg%?? -

tricyclic antidepressants, or conbi trons ther
Dasvacei®rpuinexypbene Bad @cetaminophenk codeimeagaptaxeBfaspirin,

. co. hot |
i reffRadIoBAE® faEiroddts BdE pid acsRmngshenebattoceto

. . ! . .
(%rae?/ahggwgﬁgroyed S gg?lyi}éhgggpgﬁts 3gﬁfd£§@@%aé§3ffb'géfcgen),
Utirerh@etraoradah); Dodiehiné®r(nmetiaagdres), @a{ﬂeehgm@(d?:]cotd_one), COX-2
cantj-infl t . , patural S and synthetic
s S4sP GproPHib RRIGRoX e RSB SIASAG.d! ne)

i ' ’ : [ r .
R I T SRR 1ol eSh PR B cRefblgE #BHctharine,
trisatit\daten diflueish), satstiates sodiapt sxliylatéssadium, thidsapeyaten.

Vi codj n(r) (hydrocodone bitartrate and acetam nophen),
flysoiratesy fenohrates: katopspirBnox@RIosivy Biawisa, isoxicam,

MR ShsH mcléﬁé}ﬂgf;,oéﬂﬂgﬂﬁrir@%ein%gfa%fe&ﬂ)es, cannabinoids,

caffeine, hydroxyzine, and the like, or any combination thereof.

Some analgesics may function, for example, by interfering with
nerve reception or response, by interfering with cell receptors, by interfering
with production of a cellular component, by interfering with regulation of a
particular gene transcription or protein translation, by interfering with protein
excretion or secretion, by interfering with cellular membrane components, any
combination thereof, or by other means. Some local anesthetics may cause
reversible loss of sensation in an area of a subject's body by interrupting nerve

impulses or responses, by influencing membrane variations, by influencing
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Utranm(r) (tramadol), Dol phine(r) (nethadone),

OxyContin(r) (oxycodone), COX-2 inhibitors (such as
woebwmaxitlh and rof ecoxi b), predni sone, etodol aBCT/US2006/038099

nabunet one, indonethacin, sulindac, tolnetin sodium

ketorol ac tronmetham ne, trisalicylate, diflunisal,

sal sal ate, sodiumsalicylate, sodiumthiosalicylate,

rhjorof e f enopr of en, ket oprofen, oxaprozin,

p&%’@%&!"@‘a‘?ﬁ"%@@(ﬁi?ﬁrﬁm% G dRIERMPENG degye Eendustance, by
iR rOPBAG gefe tRMREAK bikSi gl caffeine, . .
hydrgxgg:gne, and m&fﬁﬁéﬁ%P t%@@%ﬁxi@?e‘ﬁ“mww@em

segratioarail eyesttion, mmy chmiihation tHepsofesBBPbtherMeans. Some
erve receptl on oOor response, by

t('#nig%rferin.withB ( : S#)
il r%’lﬁ%"}@'%mw 8Y¢ arrapispensied of potiom(fer ewampte, wi t h
. : t . by int. '
eI Pifies e, PP Rare In A MeBhisRiedfon etc)
apelisr ehay havmsimoderate byratiohestietion QaMBr‘oRinﬁéht%b/:?(?‘-GP minutes,
u

Oexcreti on or secretion, by interfering wt
Frm%?}ane conponents, any conbination thereof, or by

ot her ”ea?\%'oréoéﬁl#éog@ﬁbgﬁggﬁtaﬁﬁgrigcﬁ\?%pn&ge%%ﬁz%s@@f guiitiple and

reversible | 0Ss o

vamialys ayesthetios cauild bBe grapbged Mok %gém%ﬁe,rs%%@%%ﬁﬁablg%cal
I nf Lue_nm ng nmenbrane variati ons, Dby
anesthelis aongisresmsist oban erometit uingriinkedibyreecarbonblcontaining

i i t ,. by int ti
A A G SRS o o nbefmceor
amidds, puiicioriess Ak ehé ARe Ofn B éiﬁtérﬁ%di@ia?ﬁhtsgg@gaﬁg%ﬁh%@c may

thereof, or by other neans. Sone topi

berpgeseal & thereginpositieress af free base td pwmeteasatetration of the
approxi mately in

mately . in 10 m nyt I ,
AL RHER G Skl MuFess] sfiage o ExpEipinsobsemamibert o
e AT R oL, ARy N2 gfameS.
amlbdesjne zamoleaioneubiny aines o inags! HABRFIAIRS, i c@fticid d
xanpl e, several suitable local

o8t CosaRiy Rron Gy Smsinuaaias, diieinaminagbitoryasne,
cotodng 405 he O LA B oLVl BOAE "
R T BRI R T AR —
antguriiste] oibiteand|§é<ies; A IEniliCEHE CathDAMINdbRM26 8™ Fmocine,
hydroxyprocaine, isobutyl p-aminobenzoate, naepaine, octacaine, orthocaine,
oxethazaine, parenthoxycaine, phenacine, phenol, piperocaine, polidocanol,
pramoxine, prilocalne, propanocaine, proparacaine, propipocaine,
pseudococaine, pyrrocaine, salicyl alcohol, parethyoxycaine, piridocaine,
risocaine, tolycaine, trimecaine, tetracaine, anticonvuisants, antihistamines,
articaine, cocaine, procaine, amethocaine, chloroprocaine, Lidocaine®
(xylocaine), marcaine, chloroprocaine, etidocaine, prilocaine, lignocaine,
benzocaine, zolamine, ropivacaine, dibucaine, and the like or pharmaceutically

acceptable salt thereof, or mixtures thereof.
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anbucai ne, anol anone, anyl cai ne, benoxi nate,

bet oxycai ne, carticai ne, chloroprocai ne, cocaethyl ene,
woyel7oaetilnycai ne, but et ham ne, but oxycai ne, caPCTA&2006/038099

di bucai ne, di net hi soqui n, di met hocai ne, di perodon,

dycl oni ne, ecogoni di ne, ecogni ne, euprocin,

fenal com ne, fornocai ne, hexyl cai ne,

hydr oxyt et er acai ne, | euci nocai ne, | evoxadrol,

et abut oxy@&PAE embedipnents) ivei plarmagetiticallyracceptable vehicle

T TN R
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treatmentomdslivesy, the aubject saye citrevaubiedtissweight, the subject’s

ant,i hi,st anj nes, artj cai ne, cocai ne, procai ne,

9shtehdae sHeiecEh oshelis Biakeke, thei subiestiscquerall healt disnegl) as
o B R T e R eBod Pt the Bpe flindet gl Eomposition,

thi Imroanite agentistdagablekef fanctidrangas e adjatant. a6 ¢8RERP! e
salt thereof, or mxtures thereof.Iln sone enbodi nents,

ephodinanisatha immunity agertdp abrlkliketaceptormgonisior meatagonist.
' ' Ly .ef.fecti t of
rore 1t olRE JEGetb ey iR nlad FESHrsBs byapmene
otiferitings,aadtivating eenansd balls. aF dredidigple! Qbﬁ\b%‘l{lg% ?élcneptors

ext i ngui shing an i nmune response. As one ski
beleagrte acfamtily afirecertarsicalledoeatiers;recogriition eéceptors, which may

RS BB SR b RSl s
PAMPE! PARIDS aﬁ&ﬁoﬁwlﬁ%étérﬁ%_@om% @J%ﬁ%}a?hc}i@r%ht ’
u NaKEup,

the subject's gender, the subject’'s gene
Exampiasuyfecime PAMIPs rclitss bub arexaotirhited go, ateliavall constituents

Sfﬁ_gto.s. In at | egst or}e enbodi ment _ of the
usfiesliRernlVeakcnatiip oeeritsk cene botpishpiGaGent i s
I abheninaH{ SR b ol aRlbd KA. addufifielfldted coa

DNécept or agoni st or antagonist. Toll-like receptors
may i nit responses by, anong ot her things,

activati :fgtw& Tolldikeireooptors Breerpeen idgtified in mammals
oAbl BB SBIELS S\ Rifel 8. S SR Fr
example, TLR1, TLR2, TLR3, TLR4, TLRS5, TLR6, TLR7, TLR8, TLR9, TLR10,
TLR11, TLR12 (mouse only), TLR13 (mouse only), have all been identified in
mice and/or humans. Agonists or antagonists to any and/or all of these Toll-like
receptors and others not yet identified may be included in various
embodiments.

Stimulation of Toll-like receptors by pathogens results in

expression of multiple immune response genes, including NF-«B, mitogen
activated protein kinases p38, Jun-N-terminal kinase, and the interferon

pathway.
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be activated upon recognition of "Pathogen-Associ ated

Mol ecul ar Patterns" or PAMPs. PAMPs are nol ecul ar
weoabi7@ara4 conmon t o many pat hogens. Exanpl es oPCSmise006/038099

PAMPs include, but are not limted to, cell wal

constituents such as Iipopolysagch?rlde, o nomannan

epti dogl ycan, |ipoteichoic acid, |ipoarabino ,
giﬁgle gr;%gﬁble gt anded RNA, and unnet hyl ated CpG
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. : d/ of these .
QPR B Yo @RAANE G Bol T aritGe R Ml shture Sesvmpeti
libepalysdactieddes (o/8r, iL@@Eeamethm%ma%uraﬁbf %tﬁéti@%li@é%%%otides

To) | -1i ke receptors by pathogens results in expr
Obghgﬁﬂ Lt‘%'?ﬂt@ei aﬁ%ﬂﬁw niriqyisned and r@DNADAE), SndkBe like.

ABuRBREIY IR BERPEF PBpBis's BER RayS Sk bhesmpiestied may
al$olbe- inckeietias 9afidls BAPRdfhenisnc! ude, but are not

limted to, isatoribine, natural or synthetic

| i popept i See(exaynplePaiTCoBH ke ratestor ahtag@nists include, but are
ysi ne™), bacteria or

] | - S-cysteine-serine-| ) .
R e BT Inebalib aepesbies (pia deP s PG, isolated
fro@MRCYhgRane andHH)E b? atelTratn A YR
rnat urc%f)gor syr?tehet I C }ﬁﬁ% é?%bq eboro?ng :%;} %@S%), or
nafyrlad 8y nthetic @iigbnmleet}'dﬁsh(@tg.s:dlDI‘{DQDeBXt&ﬁ@@’_éQéWQ@DN,

e.g.. LPS E. .colj Kl2), natural or synthetic _
mévﬁﬁsnﬁe'ﬁ&@veébbrm- Gp (RURRSeSRive éﬁlwo@mnan(sie;agmp)), and

gl . i.ke. ition Y,

Ui HRGiGHA G[%f?_
th'éi'glk Ig'-l ke r ecbipt of mg%%enﬁ@@ 4&59%’?3@@%63‘{%90@@@%”
idénlfied magdiswye Hchadditini vitloddesnbodiM@ntous

enbodi ments. Sone exanpl es of Toll-like receptor

ant agoni <98€ skifed inthepiglevans anovouldrecegnize tmmtsm:naé ogall of

B [ I rides.(6.q9., LPS-PG isolate
thé EBHbglsiorls ROER ARG e Shidtie By phardiasduont om &
coomasitichd. AtiBst Svm@éh\\ﬁo@‘imeﬁts%@l?tiétd ﬁharmaceu&cb?\‘

ol i gonucl eotides (e.g., CDN 2088 suppressive , .
composition comprising a pharmaceutically acceptable vehicle and an effective
amount of an active agent in the form of an active immunity agent. In at least
one embodiment of the pharmaceutical composition, the immunity agent is a
Toll-like receptor agonist. In at least one embodiment of the pharmaceutical
composition, the immunity agent is a Toll-like receptor antagonist. In at least
one embodiment of the pharmaceutical composition, the vehicle allows for
controlled release of the immunity agent.

In some embodiments, the pharmaceutically acceptable vehicle
may further comprise an adjuvant. Multiple different adjuvants are known in the
art, and are described, for example, in William E. Paul “Fundamental
Immunology” Lippincot Williams & Wilkins (5th ed. 2003) and Janeway et al.

“Immunobiology” Elsevier Science Health Science div (6th ed., 2004).
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nouse specific); and ODN TTAGGG (suppressi ve CDN,
human specific)), and the like. Additionally,

woabd7/4idee receptor antagoni sts that have not per/usemn/038099
identified may al so be included in various
enbodi nents. One skilled in the relevant art would
recogni ze that sonme or all of the conpositions herein
descri bed,are sui tsbl e for ﬁhar maceut i cal

conposi ti 6'_?1§9m&em gdimenisrthe Asiinant alters thelioeure response
et BRI ARt oMt the avlivent Ja at east

pharmaceutical 'y . :
oaewshech thaadavanyaiterg @i poierchef RriMmMind feshons¥e In at least
i mmuni t In at | east one enbodi ment of the

aergeaj't : _
OBﬁé‘FF}EE%Eh BaluvaRhtays the typet ofdminwnmiespoage o theblogical
| east,, one enbodi nent

o o e SR e W Al BieroSR Rty Glgimmune
raspoasdolin at Idast brs eBpett, Y A¢0PAStdedrfadls fh‘v:é"’ﬁcgtﬁrgéVof an

. enbodi nent of the pharmaceuti'cal conposition,
MYBHNE IreSRANSswsIntal ieassvnedispedt, tet adiamant altérs botmtns pytency

di he, ph i cal l
388 BRSO Bl ESSE bt
i sy oSk Oy el b o

are descri bed,

othepwiga ipreducednmumelijget’ Li ppi ncot WIlianms & W Kins
(5th ed. 03) ,and Janeway et al. "l munobi ol ogy"
El sevi er i“é%%?! 3%9@9 IR the fladma; \in cepjunetion M%bamd lamy

desrvaEion i i r.Sy: I_omune ..

Toong R Tbter KBGO B Ay v war

Prgs e LercsUbsequienhtot dimindjtratiantof the bidlodieatacRie IR8PRSSt one
|ters the potency of an inmmune response.

he .adj t
e’\(‘*ﬁg%{{a“%'ﬁv\é@tg wvad i adminisferediimulianequslyrwith the biglogical
: i ol.oaical factor. | t
Ry T TR
bigibgizal favtemen rat sgust 98e dntbGdimepdthe TR R SdmitiGered

gdguvaqt decreases the potency of an inmmune response.
supgegiientdg dhe piplogisaldactort he adj uvant alters both the

pot ency : f i ne.response to the =~

Do) oSS PR, By dBLAR IR RAE RS poPa) e igict
factaj adméristeesdlr Sorfdidtiinskin &b aégﬁvéﬁtﬁ’ Wﬁl@tdcﬁ%btéﬁng a
.adm ni stered or otherw se introduced to a subject= Rs
MLEE IeePense wingnithe eiivenkisradministersahalonet iExanpléddf

vatipns, thereof, refers to adm nistration

ad@?vgpﬁsg%ggﬁﬂya%t d@rieﬁ{]y pgﬁgggg’;l){, ORigmimmune system or on
hematopoeitic cells and/or components include antigen presenting cells, such
as dendritic cells and Langerhans cells, and/or other components such as
lymphocytes (T cells, B cells, etc.), monocytes, macrophages, neutrophils,
eosinophils, red blood cells, platelets, basophils, and/or supportive cells
(stromal cells, stem cells, tissue cells), or any combination thereof. In addition,
an adjuvant may alter production or degradation of chemicals associated with
immune responses, including cytokines, nitric oxide, heat shock proteins,
vasodilators, vasoconstrictors, neurotransmitters, other neurotrophic factors,
hemoglobin, and any other biological chemical that may affect an immune

system component,
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prior to, or subsequent to adm nistration of the

bi ol ogi cal factor. In at |east one enbodi nent, the
wadparanti4i s adm ni stered sinultaneously w th PO®US2006/038099

bi ol ogi cal factor. In at |east one enbodi nent, the

adjuvant is adm nistered prior to the biol ogical

factor. In at | east one enbodi nent, the adjuvant is

adm ni st er ed subsegggﬂt to the biological factor. Sone

adj uvant s "T39M& §BPodimenisnthe thaspaseutiaally acseptabis vahicle
> s . h . " h the adi .

vy e o S 2 P oo R AT S Shi A ae SR o more
thigkeniag agestsadmdicinaledgehts| gromth fR0lom| PEmehe YA RbSnts
Wthat_ma%.at directly or indirectly on an imune ’
QYRplind Jactasmbepdemimeties Inreteinsspentistesonartohy drates,

' ' | I . h . dendrjti
PR IR TR HER, PISSAIANS, R GarrSis AaPSinsmiottbsk Simulants

(stiebraseapingpimiees yoespinEphehd, adrBn&ifld %tc.)%_tlmdpﬁ??%rbeptgd

tes, h , t hils, ’
ci7IgHad agehts, biifaie PBt4ading egeis, stabiimshe meisaer dbsorbents.
) | | | ti lls),
01, 0 SR B s, i e
erbatextpactd usty i i | ' '
extpactdustiytochemicaRg fragAir @R, eélpﬁégﬁg‘gi? gigé%yf{lgkﬁolqrgg!g

associ ated with i mune reSponses,

materaly analgrsicshete. Armingle excipintsnay ﬁé?ﬁhﬁ a@figle functions or
ot her

I . itters, _
2 NERRERISMRR: ioufied rrbrigiyant e i reamiv eable to dentiy
rm dh : 1 . . i t .
T Sonponent ] a e oRdblep i bad o i BosiF HERER A gpical
Prapediesniitke findl forraulatipns ur t her conprise one or nore

addi ti On?}%’iﬁi nglredi ents, such as one or nore thickening
agent s, "RPIRS 1of $9BM% comgioni usedithickening agents include, but

aré Yok BITIiRA9! Goll sy gyafggé.ygfokg% ?g@@@eﬂﬁ%@%g@%&?g oS,

proteins or pepti de: _ ! _
Polsithylens glymob ssehuhicaetsoxyniesthyl GeAUIdse! olyBai NdBxie
ot.her stinulants (such as epi nephrine, norepinephrine,
Xaj Angualegém) agar, sRHageeRAbEHMS geldiil, arayy, pgetin, Jocust-
beHf Sali i i ent stabilizers, noisture _
BB el B rAE T Borg Ai iegiain. 25 e e,

or ahg aoswrisatiorofhlepesfal nmeal s, abrasi ves, her bal
extracts, phytochenm cals, fragrances, colorants or
dyes, fi QA% Bilechip Hatrelevantartavalig escoreadiy be able to identify

and chBbSo Eht REHA! ERIoRH pBetls of thal rreragnyticaily amoeptable
salts;disey drethalderired dfftRbtdritie final formulation. Examples of
medicinal agents include, but are not limited to, antifungal compositions (e.g.,
ciclopirox, triacetin, nystatin, tolnaftate, miconizole, clortrimazole, and the like),
antibiotics (gentamicin, polymyxin, bacitracin, erythromycin, and the like),
antiseptics (iodine, povidine, benzoic acid, benzyol peroxide, hydrogen
peroxide, and the like), and anti-inflammatory compositions (e.g.,
hydrocortisone, prednisone, dexamethasone, and the like), or any combination
thereof.

One skilled in the relevant art would also readily identify and

choose any optional bioadhesive polymers that may be useful for hydrating the
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and choose any such excipients based on the desired

physi cal and chem cal properties of the fina
woaomosedis on. Exanpl es of some comonly used tRCTHSmIORG38099

agents include, but are not limted to, cellulose,

hydr oxypropyl cellul ose, nethyl cellul ose,

pol yet hyl ene gl ycol, sodi um car boxynet hyl cell ul ose,

pol yet hyl ene oxi de, xanthan gum_guar gum agar,

k@br%eg'éleaewrfgaﬁqcogéacéﬁnﬁ/orwmrs%lngMmﬁceuwjgfebm

SRS CE AR es P2 RLVRY S FOLS T arB R TR g poctin
algne adidl] Eisitbsiah, hgurdliedaiat palysomités pﬁlﬁ&hyl@ﬁdglwolbe

able to |dent|fy and choose any optional nedicinal
oliggeaeehasidesh @pwsgﬁmﬁm@éuwlb@mswe%tefﬁe isedulose sdiners, modified

etk v hRrs BENeE: Syt bl olidiinet Fonleatdh ifhpdthas

(bldcmdo%@l}rﬁers%ftétﬁyléﬂé‘bxfé@'ﬁ?ﬂﬁbﬁdp?lé‘he(&u@e) pé]yéé@@nﬁl@é poly
triaceti'n, nystatin, tolnaftate, "m coniz

viyl (myrnqhdmalzea,l mlymadwacnéncl ad@)polymrylin acid csr Ql@emmmmhnn
thgolqwrym n, bacitracin, erythronycin, and the |ike),
septics (1 odi ne, povidine benzoic aci d, benzyol

per oxi de, oRy¥ dkME8In BRY Rb it r??f\?o&laerekggﬁke tf8t%he teachings

anti-inflanmatory conpositio drocorti sone,
hqwemdnaydueemhdedawﬁt\lmsmm oamﬁiadtrwlri iok @n, macowsnembranes,

ination th illed in the relevant art
'nquab %twt.“@raf@mts? qralehfqrfcyladn\éﬁgm%g%ctanytw@ yraipral,
od?fﬁ. Bgﬁﬁ%w& T@Jrﬁl ?ug@él HP guseful for hydrating
t ) ens ace co and/ or increasing

phar naceuhlsmhe dﬂhdd&hentssmmplm«ﬁmﬁeaacaﬂy @d:mﬂﬁﬂﬂsivehlcle
onrrers i nclude, but are not |limted to pectin

&ﬂrmecr Céxmm'sa:m leastathergrguficafly effaetive amuyg ot afirtactive

ad%&k HifatRRaRE Ry e fRSIREIRLO T Seedit) HORRERR N B2
scieohd HRtife a?@ht/élﬁ’@ﬁéntﬂl@éﬂffﬁi firsf a6tV Ageme e fikphe thesecond
conpounds (bl ock copol yners of ethyl ene oxi de and

agbve pgeettesioredi i) theatyeastpngracive aasing resaiyoir 34 of the
oBBPhAA S HET LIRRECT Y o 2c1 g, polyactvl i act

rel evant |ardor\@BhbhodfRENR! #R firBhctheCadaRGH 8RS &N

may be utilized with wounded or intact skin, or on
analgeaic and e saesnd active agent is selected from an antihistamine drug.
In some other embodiments, the first active agent is selected from an analgesic
and the second active agent is selected from a steroid. In some other
embodiments, the first active agent is selected from an anaigesic and the
second active agent is selected from a vasoconstrictor drug. The
pharmaceutically acceptable vehicle comprising the first and the second active
agents may be stored in the at least one active agent reservoir. In some
embodiments, the pharmaceutically acceptable vehicle may include an organic
phase for storing the first active agent, and an aqueous phase for storing the
second active agent.

The one or more active agents 36, 40, 42 may be mixed first with

one component of the pharmaceutically acceptable vehicle (e.g., a surfactant, a
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including but not limted to oral, bronchial, vaginal,

rectal, uterine, urethral, optic, ophthal nol ogic,
wobhearriaidi4nasal, or the like. In some enbodi meRCs/USLID6/038099

pharmaceutically acceptable vehicle may further
conprise at |east a therapeutically effective anount

of a first active agent and a therapeutically
t he second

ng)fg})e tive amount of a second active agent,
Bl soljiei. 2ipeipE Pt engine o) and heacwith etfsareumponents

i - : ' ts. stored in_the
1% St WSARDR LS BT St b an
onerosTast 0§ s harenacaleicaneadueptabis VRIS RO, Bhure of a
f'gsgeuf'f rtst active agent is selected froman an ['gesic
"B FUTIRENE 8BH @ BRARAler srjvent, Pea seikite of afsemondrsurfactant and

riRetagé 2ol afsemandlrsur
A R Bt ey oRd 3 AP ek zdiianienting

Altamnativelynit rasy beenikeenith & '
sone ot tI’%’gr ,;mﬁybodi ment s,I t hgéﬂcf%grqgﬁsié\%tg%?h?hﬁégemlcgny
acerRiabled/ahidm(ag. nlipepiicphase, BHeydsephitid phaté ve dRpente

. trict d . Th
ohisd L ok oo S0 9L ek pmmraents e one o
miore sictiva dgehie 38 40N 4 2afddd\Mse 888HIVEd TRY %ﬁ%ﬁ%@ﬁ@e‘ Bting

the at | east one active agent reservoirr

merasbwithdhe phatrhaceiimalinaeceptablel werieleept abl e vehicl e
g the first

may i nclude an.orggni ¢ phase for storin

active aggh??rpﬁﬂﬁﬂg??‘ﬁr&ﬁa&@%M%é'eﬂﬁﬁyéﬂQi'ﬂdéhg aomaplex of an
a& At Th i ve agent 6,

A0 i o T b IsR B Taf b OE i the
Cysihedardie otaydes Ligeddorpkanble, ¥ bhkascd Stadility 8nd/or iontophoretic

urfacéﬁnt anonpol ar solvent, a polar agent, and the

d@\"ﬁ@j OaNg 494¥R agent 8t fritain sHEB eemhadiolnishe complex
coHRPIAG Bhttive! atg;%hp ahy \éeé%go%gﬂﬂﬁ%a&?ogmﬂéﬁv% gyth a

_ miXxture of nore~than one”c _ _
loptephoestizatly @ebloy totghtabloRgiellintbFats ofa subjdb ¥ty h

’]%I @/,fl rst surfactant and a nonpol ar solvent; or a
undegyidetissue-ptdbe sHbjestiof ite artircatadory system cigemsubject. In

oo B e SRR A e d oty
g e e PP SSE ot SERTAAHAR o o

@yg@eq big Qgicq])dntesfape 2f @, s ubjent into ramoursdgryasptissurot the
sub b g o R T S b B bl
cybletiexgineehdldde an a-cyclodextrin, a B-cyclodextrin, a y-cyclodextrin, and
the like. In certain embodiments, a cyclodextrin may be a natural cyclodextrin.
In certain other embodiments, a cyclodextrin may be a synthetic cyclodextrin.
In yet other embodiments, a cyclodextrin may be a modified cyclodextrin. In
certain such embodiments, the cyclodextrin may be modified to increase
external surface charge of the structure. In yet other such embodiments, the
cyclodextrin may be modified to increase the hydrophobic character of the
interior cavity of the structure.

In certain embodiments according to methods described herein,

an active agent having limited solubility at the concentration at which it is stored
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m xed with the pharmaceutically acceptable vehicle. In
certain enbodi nents, the vehicle may include a conpl ex

woho@Em4eati ve agent with a cycl odextrin. The ceaplusx006038099

the active agent with the cyclodextrin nay be used,
for exanple, to enhance stability and/or iontophoretic
delivery of the active agent. In certain such

VR Bl acknt SR e AR ePufle BRbiok: e 8RR TRAE ey
Uéfcdrh?léb@ﬂ vithPh @l e18detin it irppfavess dMibifity HRINgCStofdgfelarih
underlying tissue of the subject or info a Circulatory

cbyselerm Tie stlableudjleccyclodexddn camplex dfdhesantiie agent may, in

t ti t . .
o el 6 i ittebaladeSpridlo dchioush.giglogical
nWeHBc? AR bgﬂy 120y Qﬁertelé"ftgk‘g ?cu%hﬁb e9t&ehse the active
interface of a subject into an un ying tissue o
dgeet fibjtee tisare.i Gedaia usesocnﬂcaybtmdpxtrmsttenmmrfeaseeolublllty of
L SR Son b e E L oS eSS S, o
e%ﬂqﬁb eu's '?%teh{‘N&eé bég zi%”’ﬂgf& atéd B{/ eeR¥ddddin its
nay nat ura clo FER T CerT A n of her

epitibestd) rrents a cycl odextrin may be a synthetic
cyclodextrin. In yet other enbodinents, a cyclodextrin

" may be a r?{imﬁh@acwéh%@&waweW%Wah%usﬁfahnot only o

<FaREs 2B0kRys AT PG s BB gt Rl bR plPseryq o

préfecPhing stabiiide agdad e baversbefeys @ﬂﬁéténvnoﬁmerhmto which
nodi fied to increase the hydrophobic character of

theuy graydve plagedyonin wihish sheyiaayrke stpredzeraexample agents that
net hods descri

di
TSR PY S URGRE 10 Ry Rielr 05 B HebisPER BB hEL by Slbosure
t&6 %@I@lﬂ%"aﬁ&blﬂﬁoﬂén%f% adudoussheaigvirhdy Be ?fﬂeﬁ@r@kﬂ‘"&%

agent reservoir of an iontophoretic device, as
ayebdexbedcomagexbe mumr@ee’dad/w htoaagwwﬁtbntebk@rapolaro

i nprove i) rin and. del i ver.

dsiaptentgr e wbros ke Proedrafiendl it et iBitort e subject
1B trédteger t ai n enbodi nents, be iontophoretically
dellvere to or through a biological i nterface and/ or

into a body cerfatuembbtienerdst am adiiwsageritdeligeten byebeysaéthe

the active agent jntq the tissue. Certai ses
ieRtepheksticinathods degsrilked Betsin iy be §U%¢eﬁ@r¢ %Oﬁaem% at or

e
siueh Cﬁnﬁmcﬁh@ﬂmt@ﬁhé ettve ngent mai tbe stored in the iontophoretic device

8 as a complex with a cyclodextrin. Incorporation of the active agent into the

interior of the toroidal structure protects the active agent from oxidative effects
of the active electrode during iontophoretic delivery of the agent. In further
such embodiments, entrapment of the active agent within the cavity of the
cyclodextrin not only protects it from the oxidative effects that would occur upon
exposure to the electrode, but may also protect the active agent from exposure
to reactants that may be present in the aqueous environment. In other such
embodiments, entrapment of the active agent in the cyclodextrin cavity may

sterically constrain the active agent to limit chemical reactions, such as
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entirety. The characteristics of cyclodextrins may be

useful not only to enhance aqueous sol ubility of
woaa7logidel ubl e agents, but may al so serve to PCOWUSEH06/038099

and stabilize agents from adverse effects of the

environment into which they may be placed, or in which

they may be stored. For exanple, agents that may be
d%§§c tible to degradatLon i n an aqueous environment,

%‘i%q'é(% §aghians: cUrea delivaito e threHghtasbiological inferacs 18

amed r cl xtrin, conpl exes, .

P A 5 1B SERi Ao R TR Fomp e omblex with the
cyelotlextrinern ceftaihembotiefiérs Bk ddige %‘éh?[é}ga}/él%é Fl:?|%§‘§éd from

it dmi.ni stered to a subject to be tr

the.pycpdediin sameae gt thgrintecteice @ndgiativedd threm@idtﬁalinﬁérf’ace

. - . i hods, descri bed herein may be

o e BnaBfing 88502 o PRI Bt b adiTiants the dwstive agmnt-
Cyaodextdn lkomde aidyasie ' ' . [ : i
T Such oban parase defertdioagh 30 Higlde 1) i€ ¥aerving
tigsye, | B iR Petive agent diss®iates frocoths eomplexhag described

0. Al t,| f th ti t t
EBRPHERN: ApRTR BBRARALI%Y e carmblexps svBoustadrating to
hivexid L ' f act : jve.
et ¢ oo ARAATGRLIIEHE Bl 8 Bbsbilfed el dngluce,
without linitations epinephtinej nenepmeparine agemvitives dndearmdday thereof,

.t hi [ f th | odextri t
RSP Wb et teRossth Bkpriaeect s that woul d
o otect | e i safoddne, EaEeRfifs sallod Befidlly modied

protect the active agen exp

agoeedingnty nihode keatvniin thdartad ipessE tgir QTHERRE chdrge or
Cf%t}sr such _enmbodi ments, entrapment of the active agent
Pqign ﬂ%%‘@@l’% It Bty &4y fonjonhesetic metieds gs disciisediverein. In
' o¢d, 1 10 ical reactions, such asW

o 3664 VEARALn 01 i RO L Sl SREta B8Rl BSh cBSMY
may bedireated td gnprave tAS ety dﬁ‘%ﬁ’toﬁhbfétﬁ%livéﬂﬁ In certain

ctiv ent dissociates fromthe conplex wth't
Ot@?,r&mﬁ%@%ﬁnﬁs, wheredn Bzayelosientitn ismmeferracheveratthere agent
oy RNeRine LTRSS BN R e b i
e oo, R AN Bt B R I g
Previdiga qptimal chatastedstissifar thet bindingdsfpayiiadar active agents. In
certain embodiments, derivatives of B-cyclodextrin may include, without
limitation, hydrophilic cyclodextrins, such as 2,6-dimethyl-B-cyclodextrin and
hydroxypropyl-B-cyclodextrin: hydrophobic cyclodextrins, such as 2,6-diethyl-B-
cyclodextrin; and ionizable cyclodextrins, such as carboxymethyl-8-cyclodextrin,
sulfated-B-cyclodextrin, and suifobutylether-B-cyclodextrin. The use of charge-
bearing cyclodextrins to increase the iontophoretic transport of active agents
through the skin of a subject have been described. See, for example,
U.S. Patent No. 5,068,226, incorporated by reference herein in its entirety.

In certain further embodiments, cyclodextrins may be chemically

modified according to methods known in the art to enhance the ability of the

interior cavity to bind certain classes of active agents. For example, addition of

35



10

15

20

25

30

ti ssue, where the active agent dissociates fromthe

conpl ex, as described el sewhere herein. Active agents
woOhed7/0ae14 be conpl exed with cycl odextrins to pPEYA&IS2006/038099

oxi dation during iontophoretic delivery, as described

herein, include, without limtation, epinephrine,

nor epi nephri ne, derivatives and anal ogs thereof,

and- cai ne type anesthetic agents or pain killers.

alsygravips EnBisdntasior savity epeiea,imaturalaycledexHaseay éﬁhance
B B8R IO SR SRR P b 39y By coivery

oftdegialin Hehist Yinicertanémpbaingnts, foetRatiplaan dicdodadeds may be
herein. I n certain such enbodi nents, for exanple, the

a methyliicydndexienoa spreies yothoar snhancemabitty ovesteakeld

ool RO i KPR BB sS ABHIoYE g
theSarPflyaid @é’ed)tbeéhé?hi&an)( i dgsiodieREinsaaHE @ush modified
solubil'ity of the b-cyclodextrin may be inproved. In

cyobodextninssmely kentizatl toeenianaetibe famnationef eoroplexes withra n
Al BB S o B B T BT sy
a&®r iﬂggomﬂga%mse@q{érgﬁ\{i ves of b-cycl odextrin may

I nc wthout Iitmtation, hydrophilic
cycl odext Ini cestais entbcaimants,; dicledéxtrins imayybé oded@si n

and hydroxypropyl - b-cycl odextrin; hydrophobi c.
PRTRAIBAT T@?P%t?dmpagveﬁ geﬁveémzpném "5?;@1 %ngﬁqqleﬁ&ts 36,
i such as carboxynet hyl -
4@@%‘?@%@@? rﬁ%%@hfﬁgﬁ%dﬁ%ycl odextrin, and
sul f obut yTie¢ baarmbeayticap dekiolé mayTiheludse plurality of vesicles in

char gebearing cycl odextrins to increase the ‘
thedatrs s e Riurality ehlipgsemesoNisames, ethrpames. trnsig/roMss.

Rl SRR SRR PS8l prpsproipia
st RERNERINES ghidellds, irmiRreypheres, \and thediket aF othienshrizgirlipid-
enbodi nents, cycl odextrins may be chem cally nodified

b
bagssbyehielgst Onmeskiteitindhevielavant ag vguld readilyhirdesstepd such

feguigtiofisond aRptatiath (R Ry sy b8 RpR By okttt e
réls@njdi€of tﬂb%féli@érycdié&}i%é/, d?%ﬁrﬁlﬂatégtoﬂ% gpdiled directly to a

cycl odextrins nay enhance the ability of such nodified
suhjettisipody sudacen Forexasplet ligosamnemnaythe aierogedpio yegicles

h%\&g&%{lt@l& &a@%gﬁg{l pﬁi%%@ia&g?,gapq%gﬁl Eespreffé)rrred for poorly
SG S Rt RS Al oPERS B belotoric
ahibpiepbi heutraipprepatations Midtedalskarmiimethods of making such vesicle
preparations are well known in the art. See, for example, Conacher et al.,
“Niosomes as Immunological Adjuvants” Synthetic Surfactant Vesicles (Ed. |.F.
Uchegbu) International Publishers Distributors Ltd. Singapore, pp. 185-205
(2001); Okumes et al., “Vesicle Encapsulation Studies Reveal that that Single
Molecule Ribozyme Heterogeneities Are Intrinsic” Biophysical Journal, 87, pp.
2798-2806 (2004); and Sihorkar et al., “Polysaccharide Coated Niosomes for
Oral Drug Delivery: Formulation and In Vitro Stability Studies” Pharmazie 55(2),

pp. 107-113 (Feb 2000).
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the art may be used to chemcally nodify
cycl odextrins, and such nodified cycl odextrins may be

waged/msienhance the formati on of conpl exes w POTAIS2006/038099

variety of active agents or chem cal conpounds for

i ontophoretic delivery according to methods disclosed

herein. In certain enbodi nents, cyclodeétalPs may b?

used as rnmeat | on enhancers to inprove elivery o

one or ngr B cgHiginemMigdimentsemiceies azay be ualgtt aaha velzhlcle. As
' IoCidl 4 _— harmaceutical vehicle

el e BBl Mo G B Eace e are orpaped of

sprfactant moletules pnanged with S61EERead Fﬁ%ﬁr\% ing. an outer shell,
p|r.angg‘a P?c,oones, Vi rogsmas, %@m iC OPI g S&C@Halgl oﬂes, non

V‘}hﬁ'ﬁit AreRhobis hydreicarhes, chstns preobiigntdd swéﬁbMiddle of the
e like,

SBfipte Fmind e orb o ek AP et anfosasiul Tos making fisslles
inatlidey potaseitin WA, 6881 Mct'éﬂg%ru%ﬁﬁ%y§§rgi9nbgeﬁ%réeds%l{pnate,

formul ati ons, and appreciate that t _
SP&'@&D dedeganssuliarate reodiwse dawyl sulfdte t decudatd ¥&divim,

oL gy b2 B B erssemtes b
o b 2y dpanrefim B, otadbcy iR, T ufeice,
dedeqyirmpmasiiematioride, apbuxgl 8 Hopesyitahert @bkt 1288d BN
o{fr PGS 46 metiRsaaobi0. Rkl g Tkbc vesi ci o

oyl o, o entfiodin et brifdele s sebinedevice 8 or

exanpl e, _
pml'dm@hﬁ%d@ymmhﬁlii/ery&bﬂdlﬁcér&ﬁbré/ﬁ@réb&ﬁic(ﬂive'aqzegts 36, 40,

: : . fica K«
Sl S0 i i
i j ' |t hat t S e ecul e
e e S BB et Ao LE35f 08¢ aaiive agent
redemvoire84. Bfie aplbas? 6A8-22806 a@éﬁpﬂe)sen%?ﬂzgfi%%&f gt al.,

" Pol ysacchari de Coated Ni 0SOones _for O [ _ oy
Phggmagerijcallyrqaepiable vehiste comptising aaulatz;ut)lv oF/first :Aéq;u@l@s
(=% . 107-1,13 (Feb, 2000).In certain
sRAEERONS 865 dhes MlearhRE, Sthasobies, uansiotiomes sironemene

ok g oy Aot A8 Sl g
WP Mo ctsitsang! e Bt wosbollotectn
th%égrgﬁﬁg §E{i\f%g¥3rﬁt%°fé, 4%, 45. q"he at least one active electrode element
24 is operable to provide an electromotive force to drive at least some of the
pharmaceutically acceptable vehicle comprising the plurality of first vesicles,
from the at least one active agent reservoir 34 to the biological interface 18. In
some embodiments, the one or more therapeutic active agents 36, 40, 42 are
selected from immuno-adjuvants, immuno-modulators, immuno-response
agents, immuno-stimulators, specific immuno-stimulators, non-specific immuno-
stimulators, and immuno-suppressants, or combinations thereof. In some other
embodiments, the one or more therapeutic active agents 36, 40, 42 are
selected from vaccines, agonist, antagonist, opioid agonist, opioid antagonist,

antigens, adjuvants, immunological adjuvants, immunogens, tolerogens,
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sphere, formng a core. Exanples of surfactants useful

for making mcelles include potassiumlaurate, sodium
woeb@Eme1aul f onat e, sodi um decane sul fonate, So#CETMS2006/038099

dodecane sul fonate, sodium |l auryl sulfate, docusate

sodi um decyl trinmethyl anmoni um bromi de,

dodecyl tri net hyl ammnl um br om de,

Etde Ea el FREBRYAr 20Dt Aok seceniap 8 tagonists. o
comatiths thetethX YA s@m@%ﬁﬁ%} eﬁﬁ;%@fmerﬂ? %\%’W é?mre

dodecyl ether, nonoxynol nonoxyno
therapeutia asmtaea@mﬁcﬁﬁ HONYR aré Iseldcted frpmoceritbacritling, tetracaine,
ovi di ng transdernal deliver

ver eV|ce I
"g’f"OSﬂ@ Ripraingh @Pg%f?ﬂfi'% anpelppanemylsaive, bapoxinate; o
d
DB HYRRP. Eioaller e R SR alrt bUSEa A BV Bt
bataheminaabu&mycatnd earicalnes ditnidairee, AgaBthisRiM Vdivetifdbaine,

The a\‘%é&:t .one actlve agent reservoir 34 I ncl udes a
difese QNS.\LCRILB shing [asogaines kP Easim feBalagmine,

S fromlipqQso
@RS, hehicalne? hydEy e FRcR Rl i o e PR -
nutalpoieageding | methyl Bﬁlbrld@nhﬁ]rtédéhécb@t%hbéﬁﬁ'b@ ﬁﬁcalﬁ@d
phosphol i pid surfactant vesicles. At | east soms of 'the

nigpivacairs ingta-adrenaoggtoraniagenisisy epicicbanalgesics, butanilieaine,

oBERbnoSptate, {amebie. PloishiBiasdine, e oneiapenzoate,
nbepaife! Octdtaing, sithb&nné, S&tRaind rk??rEH &%H% ?ﬁéﬁ cine,

accept abl e vehi cl e conprising the ura irs
pb@mlcpl@@rowmﬁnnqiidoaan¢lea|seun@nee an:rtloemna,gmpaneeaneou r

the biol | interface 18. |
e pé?uﬁe,qci‘:%?nwaeﬁmn@ gl alcageht s

p§|@th¢&(ycé%eabﬁld%%b%t fgoldiRg) tb!yn%e i {%ﬁﬂéstetracame

i mmuno- nod u ators, | mMmuno- resp
anmmwummmrmmmmrmseartfcame ra:nuamsprd@ainﬁ @hsethocaine,

on-speci fic i mmun | ators, and
A BEaBHE0GHRPD C-HocaRR Maraiie a¥spBicaine, efigagaine,

e n r -4 L ve
o PR bEn Eo EMESHh gT o
ccambm@bonstherepi olincscmge ehiodiraphty, theaphageaictitically acceptable
i gens, . adj uvants, inmunol o |caI adj uvant s,

rR?@aﬁféS'nQ aIPbyralityraf fust @s is fosmulated es reeastalied-
toll -I i ke receptor antagonists, or
rei’%é% na'?l onsHt hereof. In sone further enbodi nents, the
one or nojesdMie BARItimentS bl (s pfion’dtthé dIdhfty of first
sel ected from centbucridine, tetracal ne,
vesicles includes one or more therapeutlc active agents selected from
amphiphilic active agents, lipophilic active agents, hydrophilic active agents,
and charged hydrophilic active agents, or combinations thereof. In some
embodiments, a substantial portion of the plurality of first vesicles takes the
form of liposomes. In some embodiments, a substantial portion of the plurality
of first vesicles takes the form of unilamelia or multilameliar vesicles.
In some embodiments, a substantial portion of the plurality of first
vesicles includes at least one vesicle bilayer and an encapsulated aqueous

compartment. In some embodiments, a substantial portion of the plurality of
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Novocai ne(r) (procaine), anbucaine, anolanone,

anyl cai ne, benoxi nate, betoxycaine, carticaine,
wohbwreprecai ne, cocaet hyl ene, cycl onet hycai nepPCT/US2006/038099

but et hanm ne, butoxycaine, carticaine, dibucaine,

di met hi soqui n, di met hocai ne, diperodon, dyclonine,

ecogoni di ne, ecogni ne, euprocin, fenalcom ne,

fornocai ne, hexyl cai ne, hydroxyteteracai ne,

fired yesieirsainglides &t dsamd edirst Wﬂﬁrm%bmiaé ragientrivt thyg!

i i I ne, . .
AP BT LSLIT o E ELBte so
assodigesi wish tHheiehbi G@b@ﬁcle%i%ﬁ/gr.a‘li“h% %P&ﬂﬁé’%@%gg% pgtive agent

fonoci ne, hydroxyprocaine, is ty - am nob
MR palectastiramadneecr motd bydiopbilicactive agenteand charged

PR LR AR o B e i Chenagi may be
sOleRAY RER aﬂﬁahi?hmeia‘%‘% Iy %ntsO%ﬁHqﬁ‘é?ﬁﬁé%%gvﬁébreﬁ%g'Iﬂes’ome
sal i cyl al cohol, parethydxycaine, "plridocalne,

epbodinaents, at lsagt 40 %teof the iphera iy roe firdtalasasled Meludes a first
anticqonvul sants, ~antihi stam nes, articai ne, cocaine,

“]&f%%%lﬁwe?dyﬁeam-ai'm somergrabeginenis il least dddaioh e plurality of
i ' j . [ t i docaine, ..
TtV Qe BB L rerd RURG AR08 B0, 46 bimens, a

leaspB0%cafi the plaatitydbtflrstaigsicle® IncARTEY M it %@rab@@l’i@ﬁ{,ﬁve
| n _some enbodi ments, the pharmaceutically acceptable
tcle conprising a plurality of first vesicles is

Lot e oSBT il oy
ndmbst ofewtitddssof MakingeRe YBR0GSE eRORIihBRISRIY b ATIIbY&d.

agents sel ected fromanphiphilic active agents,
Foi ospnple; theaeampesitigesitincludipgrsiniaice uticalicoenagitivrs, may be

o RREr e LS Ak rBokcels” whiheRewel kROHBr® damad: See.
fot BRaPle, 2hé hetRbdé redied8HRHES A, %@ﬁne{rjaeecf. @R%ﬁqt% . The

| i posones. I n sone enbodi nents, a substantr al
Sgenesang|Rraalice ¢f Bhammacyt’ (1@thied. d996ak AnotHes ekampl@includes

<SRl G 2 i e ane
v SRS o o 1 410 LR YO oK e

saduttie gonunentscaubetmined abgathet incen separtalte cohtairdri 4dd each
| ncl udes at | east a first therapeutic

mix ff?&%taé%ifﬁd?\lﬂag%'h/gtoefﬁera@s%ﬂ'ati@u 4he dvosobdiepamaaetien be
mikBH ahdSRERBtIBIBRRY b EoBF BYéh 3dfilositions may be packaged
and stored, or used directly. Other exemplary embodiments are set forth in the
Examples section herein.

The vehicle (including for example a gel, organogel, and the like)
and/or the therapeutic agent may be contained within a delivery device 8 such
as a patch, bandage, reservoir 34, rupturable membrane, application chamber,
tape, film, or other device that allows for transdermal or transmucosal delivery
of an agent. In at least one embodiment, the vehicle and/or the one or more
therapeutic agents 36, 40, 42 are contained within the iontophoresis device 8.

In at least one embodiment, the vehicle and/or the one or more therapeutic
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associated with the at | east on vesicle bilayer. The

first therapeutic active agent may be selected from
woner7ea13mer e hydrophilic active agents and chaPgeas2006/038099

hydrophilic active agents, and the second therapeutic

active agent may be selected from anphiphilic active

agents, and lipophilic active agents. In sone

j % I [ f first
RO S, o2 S duasenaten q%f@éﬂég&éic%agi%e; M@L@e n
i j 9 .t h r.al i of .
GROBNGIEIRUATRES B 1 ot ICERE b BIBRfiBEL B SUiStiatd eptained

wiiimthe iontophoeesistdedicatisssatarate ®dith 188 Yehfcld BRd/or the one or
ity of first vesicles includes a first

nﬁjclﬂu :’Csﬁ@lﬁ)@pgc 20entre3tgthii2. dneat deastlope emtrargdiimar?,l Zyabdtrate
. J idv ro .

Ao A e AR B s 2 BhsfHect {4 sattraisd with the

vehisleogredior ffer orex 8nmiote tﬁé?@pé@fi@@é%ﬁi‘soﬁf 40 ﬁg' Ylisp %&s%ne

[ epaf ed accor
e M )
t onso
¥ bogtsfid by B Rophieshacds &11bal mwy ftaet inguderan
athegivecin' af( 1898horRs en%%%_ ﬁ'}u_snf, e O@ﬁicl%@f&?%le‘[hleg#oétg%sagents
-solubl e N

separating the solutions Into water
3§o£%kﬂ2ear@cﬁmbhiead withTae adhesive o ddlivens trPRNEMjSctC AR at least

' [ [ while th I
o8 e pbRE St e ety ohicord b gfr{%@@ip;alebeaqdhﬁ%ﬁle@pdrmeesure
S i ' - ' i,vidual to
SETTVE Adtlostthalt A EHife W ioB R tortnde s rtilact i vea

and the nDrewskiledlih the celevarstent woﬁl&ﬂéc@@ﬁﬁ%&hﬂrﬂﬂﬁip@y

mafeufAly SRyt 85 ﬁ%ﬁ%é%a;iéﬁgiﬁb%ééﬁééér{mimimﬂ-ﬁmmsis
PT podt. ! . . o

ERES BOMCRAE Rork iR ebiButd Mt e pebEitac piother

sulginate thay isoeasaink af aBSomiridh Vehicehhd/Rr % tﬁé?ﬁg%%tié agdhl

s _a patch, bandage, reservoir 34, rupturab
S‘?@ﬁﬁéﬁ@ﬁe%ﬁbma&tal% HS@M inbenstruclipg, thé iabsprbent tdyee may

. L ce . for. transdermal or tr mucosal
g B R b RiE G, Borthh SRSV EHET. Raldi crblasRe Aihert he
pohghers, eesinsl/athet Mgtuedl qu%z/nfﬁé'ﬁ@ floBRS. %‘Peam/' &)nﬁ’l&ﬁgfi&a #@reof.
40, 42 are contained within the iont ophoresi's devi ce
8. In at Thedentapherelimdelivesntevick® mehicoheprivecd fsscrisir 34,
rapeuti cagen 36, 40, 42 are
S A G L R T
membranes, or other structures. Such medical backing 19 and adhesive may
be located on various positions of the iontophoretic delivery device 8. For
example, the medical backing 19 and adhesive may be adjacent to the vehicle
and/or therapeutic agent, may be opposing the vehicle and/or therapeutic
agent, or may be intermixed with the vehicle and/or therapeutic agent,

In at least one embodiment, the iontophoretic delivery device 8
includes any size or shape of patch. Suitable patches include, but are not
limited to, the matrix type patch, the reservoir type patch, the multi-laminate
drug-in-adhesive type patch, and the monolithic drug-in-adhesive type patch.

These and others are readily known in the art and are further described in
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I ont ophoresis device 8. In at |east one enbodi nent, a

substrate contained within the iontophoresis device 8
woowauwiated with the vehicle and/or the one BCTS2@®6/038099

t herapeutic agents 36, 40, 42. In at |east one

enbodi nent, a substrate contained within the delivery

device 8 is an absorbent |ayer saturated with the

eS8 L PinsdB Al TBRal v Dol Sistéme. ftsrpham
P&@@k‘,,%c‘(h@gnﬂq:d?rexﬁﬁﬂﬁe,téﬁ{aﬁﬁﬁﬁéfcﬁ rﬁgg Rbfpile a4%r4rﬁ%u{tic

are contained on or in the 1ontophoresis device

agept contalning mattixdn adhesivebavking ffilm avetlepsdndaeeclease liner.

Ien‘oodi mth . the vehicle and/or therapeutic¢ agents 36,

§0MeLmped PR Qi TR HMBRNER3IRIR of semiremaable fayers or
' ' {. ive

RSy be Lt i fRimRR R ABIIRR intd 6% BRKINGHY. The

neairix intdyw e hahtagaiast datbjebt ©edy Barfdey byehd atinesidb overlay.

0 a subj ec_i?.&w()ne skilled in the rel evant art would N
aEies obsyitahle matex praterials dnglude, bityare ot imied do, lipaphilic

oSS ARG Ly SR ) BOOM AR ARG oetnyne

origletraixtureesi ns, pol yners, or other substrate that is
capabl e of absorbing a vehicle and/or a therapeutic
agent . Soffcestaifrakodiments, dhe agserveis dypenpaichsnayicoinpgse a

bR A s BB ab o
aRhéMpeUSic agent fbFmuRitldnl wiidHay #'may AbDSE sephl&d from the

or any conbination thereof. Thé iontophoretic delivery
sdkigrtebgdyrayrfacey iope o mersesamiperndéabenmebdoahent
| ayer, a pedical backi.n 9, an adhesi ve, one or nore
menbr anes.” 8‘?"%@9 r?é?ab%ci'?%@%% e m%'ﬁ“'ﬁg&i‘%éﬂ'agﬁ%%’?] gatch
and . : : e ¢
T R TR or PORG S oAby BaReci IR, 2
baeiing dlm baink pagsibly aaraleasthiresry & hepgdhesivel rayefahction tohe

ehi c] e and/ or..therapeytic agent, nmay be opposing the
SRR Siptirti mal/ahadere haaestEmalr the Sim xte

ih . t L 4
O P AL ol BRLROSH I AR A b he
size@nddesiglainyf the pateir mahdeemifimpgioch. Sui t abl e pat ches

i nclude, put are not limted to, the matrix type

pat ch, t hi $¥&P gHRodigEtsy Hie Mmultifaminale drugaintadhesive patch
m%&bfgrtlhﬁr @gﬁ@gr%% c%riegcgr rgxgi'éé Egm%%qn{e%%lg%%%ﬁr%%g between two
distinct drug-in-adhesive layers or multiple drug-in-adhesive layers under a
single backing film.

In certain embodiments, the iontophoretic delivery device 8 may
further comprises an adhesive. Adhesives are well known in the art and
include, but are not limited to, polyisobutylene-based adhesives, silicone-based
adhesives, and acrylic-based adhesives. The adhesive may be based on
natural or synthetic rubber. In certain embodiments, the device further
comprises a pressure sensitive adhesive. Pressure sensitive adhesives
generally adhere to a substrate by applying light or weak force, and usually do

not leave a residue when removed.
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These and others are readily known in the art and are

further described inTapash, et al., "Transdermal and
woapi7aali3ibr ug Del i very Systens” | nterphar m Pr eBeT/US2m®6/038099

(1997). For exanple, a matrix patch may conprise a

t herapeutic agent containing matrix, an adhesive

backing filmoverlay, and a release liner. In sone

enbodi men one or nore inpermnmeabl e or sem perneabl e

s,
| ayers or t'%ﬁﬁ?'&‘r\%"ﬁbﬁﬁ'y’%‘ésdb@domtéphbmﬁmdzaﬁvelnyu@ﬁvice 8 may
- i i . ' 19. .Th tr] be hel d
T AT I R A A WK
vetizld ayto dEsackihg sayedr 19V fdIRNeE BRMINafIGY 8f iR & ease liner. In

include, but are not limted to, |ipophilic polyme
cRitainyRbedimesds \therashesivaroidure may be cast onto the release liner,

' . ' / pol yet hyl id 1 Xt o
relhiet & filbafon A B i BRC a5, T spdap.amhosaents, the
desyTrses it ue Pephiddincpataibonts b ﬁﬁbragéﬁtt?é ¥§entas\rhdd fhen
reservoir conmpartment conprising a therapéuticvage
Iqa@i,eﬁllhyagatufa,tln@t)ﬂrdcsu)a&rﬁggf ibin ﬁingﬁhe:apelmﬁc%@mt ah@/rveRidle. Other
upj ect. s .body surface one of nore
riefiod P Baking Refe Mbisht Bxbbermtian eneatings met extrusion,

tHI® Ailph idrhiinatieh Udioi dit ,%?itweeli@tch may conprise a drug
formulation in the skin contacting adhesive | ayer, a

backi ng f In eertainengsiinehis, the erlezice DacRing.laydle19 ma
esi V?h%%\é function to rel ease the anesthetic and/or
t

d
fu%&ﬂ%’? as Ay shvckirakglement of theedelivery daviee and may

PR Rt B SO TR g R P e RS ey
bady stiface twekconne bpditaed witrhed oFAE Hevidas, or permeability

| ti-lam nate drug-in-adhesive patch may further
(Wr‘ﬁ%ﬁl&%%#@ sWaieels hedy sudasetsr erearnteneler atresspheric

ok i e adhesi I _

QRO o Hckhg oMy SoisB e idns @it ghaterial that

protets agdior lpreverits @ EinPoSiiBR TorBIhEd irf iontophoretic delivery
i ont ophoretic delivery device 8 may further conprises

deyicedn &3 codaingimbedimantartbe wet dicklrmakinin19 badkrtadhedive
mted to, ene- based

BRI e L Bt of e e WA R DB e
o eseersbehpcheh e TR AT o8 e
further owigitionaly, in pertais aspestsnabitadsive agd1es inv®y be utilized in
orgéF tsoS’IHE:r%a%SQRie ttria\rGEd(‘r-é}Fane(zaIS()ir\étFaSnsmucosal delivery of the therapeutic
agent. One skilled in the relevant art would recognize that a variety of abrasive
means may be employed, such as physical, chemical, radiation, mechanical,
structural or other such means. Examples of abrasive agents that may be
employed include but are not limited to temperature changes; such as heat or
cold; light; magnets; chemical irritants such as acids, bases, alcohols or other
solvents, polymers (such as propylene glycol), salts (such as sodium laurel
sulfate), plant compounds (such as from poison ivy or poison sumac), epoxy
resins; vasoconstrictors such as epinephrine, adrenaline, norepinephrine;

similar irritants or abrasives, and any combination thereof.
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generally adhere to a substrate by applying light or
weak force, and usually do not | eave a residue when
woenaiikn certain enbodi ments, the iontophor 8CTAIS2006/038099

delivery device 8 nay be prepared by casting a fluid

adm xture of adhesive, therapeutic agent and vehicle

onto a backing layer 19, followed by | am nation of the

rel ease liner. In certain enbodi nents, the adhesive

m xt ure nEyn@skitledin thet relevant adireag aldd amprecibte thatite

In certain

l.am nat | f th Ki I 19.
BB L s cabay JRBeey UsviEtingy Be mpspass piicctie
e o e ool PR ey Yaqeutarized
agerl oayvalloive foe greatee delineirh of theotherabe utss agertuaewould a
S(F)’J ven}.t1 ev%rnﬁti on, filmecasting, nelt extrusion,
SUHPR® fhatts Wakindad 1k example by biupy, lagerating or iakeasiom By
oPre BroaL O BREh ot bl G Bfes ol bk R pibheTf more

gdadual eelpade of thee thedapauticugwsitde the device with
flexibility and occl usivi t% (which allows the
subj ect ' s 3ayfingUpirigwres2/hand 2B, Helpaliwielrictrade sesembly 12

' - i | iL,ch all he .. :
o Ifs BoN et RETIRETE el T GmdiSs.on Sopinantipner
segiy Hner (hbeshawek) BewkSni) 1606 dfiRe Active SidtBde aSSﬁmbly
el astonmeric material that protects and/or prevents the
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electrochemical potential of the iontophoresis delivery device 8.

The active electrode element 24 may take a variety of forms. In
one embodiment, the active electrode element 24 may advantageously take the
form of a carbon-based active electrode element. Such may, for example,
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 assigned pending Japanese patent application
2004/317317, filed October 29, 2004. The carbon-based electrodes are inert

electrodes in that they do not themselves undergo or participate in
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resins; vasoconstrictors such as epinephrine,

adrenal i ne, norepinephrine; simlar irritants or
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the relevant art nay al so appreciate that the
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to transport the active agent 36
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edanct PO 2ieR S teleased spmyth ?Wapgqaﬁtheed
e]:éétrgggj ver the one or nore active agents according to
a therapeutic effective dosage protocol. In sone

enbodi menThe didetrotpgneseeiri2s meal ¢aked vamety dhekmbtincluding
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a carbon-based active el ectrode el enent. Such nmay,

t%rth@i%mp‘éa ResiePrar siherieceptasle, aymembrane vdthapes, cavities,
ORISR SRTRHA4 08 GRRIRCEY s PRI e,

SUCh as tfmbéne embodiment, the electrolyte 28 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 28 includes
salts of physiological ions, such as, sodium, potassium, chloride, and
phosphate.

Once an electrical potential is applied, when an inert electrode

element is in use, water is electrolyzed at both the active and counter electrode
assemblies. In certain embodiments, such as when the active electrode

assembly is an anode, water is oxidized. As a result, oxygen is removed from
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descri bed in commonly assigned pendi ng Japanese patent

application 2004/317317, filed Cctober 29, 2004. The
woanlymathased el ectrodes are inert el ectrodes PATiUS106/038099

they do not thensel ves undergo or participate

i nel ectrochem cal reactions. Thus, an inert electrode

di stributes current through the oxidation or reduction
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i ; ' ' . l,d th I reci.pitated as an
kB RHILLE Bt H reR o FCBE S Gutarminl G apomerol
(vitginhy €)), @l stiumdstratEhe reverse reaction takes place at
t he cat,hode in which the netal ion is reduced and the
cor r esponti® Rgteshaleeve, she elestrobde PBamay miugeff@ﬁﬁtd;ffg )
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qel iel ' nments ma
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For exanpl e, el ectrolyte reservoir 26 nay
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' : | ectrolytes inc e,
O 1Rl 8T B eharg bo Bl feBireBe B2k caPiinig, vingro he
activeageni 36,282 aurhpiites @@éﬁcﬁwi@facﬁ\l@’ﬁgéht‘?%imneh%{}ﬁ’
uch as, sodiu pot assi um chl oride, “and phosphate.
selsecﬁve membrane 30 may take the form of an anion exchange membrane,

selective to substantially pass anions and substantially block cations. The inner
ion selective membrane 30 may advantageously prevent transfer of undesirable
elements or compounds between the electrolyte 28 and the inner active agent
reservoir 34. For example, the inner ion selective membrane 30 may prevent or
inhibit the transfer of sodium (Na*) ions from the electrolyte 28, thereby
increasing the transfer rate and/or biological compatibility of the iontophoresis
device 8.

The inner active agent reservoir 34 is generally positioned
between the inner ion selective membrane 30 and the outermost ion selective
membrane 38. The inner active agent reservoir 34 may take a variety of forms

including any structure capable of temporarily retaining active agent 36. For
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Once an electrical potential is applied, when an inert

el ectrode elenent is in use, water is electrolyzed at
woabdr/ouisz4acti ve and counter el ectrode assenbl PET/USEW6/038099

certain enbodi nents, such as when the active el ectrode

assenmbly is an anode, water is oxidized. As a result,

oxygen is renoved frommater while protons (H+) are

produced.. I n one enbodi nment,  the electrolyte 28 may
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elanstcbmbtwe foree oacuireat, dlge iin exxhangeimatddial of gmmpb 50
nbrane is included within the device. The inner ion

seleqivel SubstantlRAsses iRf}s @4he seme pelaRtyoRs ackmagent 36, 40,

A ST G S R oD o
ioh RREhah @ rephieieine\38 ek gd Seldbtivary IHdte thédacfivs ayént 36,
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reservoir 34. FoOr exarrpl e, t Ae inner ion selective
thewidiogicel moerfmge puelvaatskmr inhibit the transfer of

ncr east nihd ALERERLRE Sk Be ThemBris aF st apically cache
actioBRRENPUb! WNitRSutiBEnd MRItER BYtRESS, the ion exchange groups or
material 50 temporarily retains ions of the same polarity as the polarity of the
active agent in the absence of electromotive force or current and substantially
releases those ions when repiaced with substitutive ions of like polarity or
charge under the influence of an electromotive force or current.

Alternatively, the outermost ion selective membrane 38 may take

the form of semi-permeable or microporous membrane which is selective by
size. In some embodiments, such a semi-permeable membrane may

advantageously cache active agent 40, for example by employing the
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device 8 . The inner active agent reservoir 34 is
general ly positioned between the inner ion selective
worodrroamz4 30 and the outernost ion selective nmeabUuan®e/038099
38. The inner active agent reservoir 34 may take a
variety of forms including any structure capabl e of
tenporarily retaining active agent 36. Forexanple, the
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oo B SR bk e ARG soltve
mefhdrapbwst hree called out in Figures 2A, 2B and 2C for

sake of clarity of illustration). Under the influence
of an el eThe acbre agenvd2 thasfaitsioreand torthe 1P gXeRANEMGOUPS
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RISt e i timgporsdoty o

furthee atige agehst2 mey. bahesitivell deposited ongagiorsminesed to at
is a cation .0., li ' h . [
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el ectronotive force or current and substantially

layer ims@onyaotienal sasSaetRUCRAMBEed with substitutive
tons of | LIJiS:% aDc?ilvgra'gte\(\t 45 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
integrated into the active electrode assembly 12, or applied from the exterior
thereof just prior to use.

In some embodiments, the active agent 36, additional active
agent 40, and/or further active agent 42 may be identical or similar
compositions or elements. In other embodiments, the active agent 36,
additional active agent 40, and/or further active agent 42 may be different
compositions or elements from one another. Thus, a first type of active agent

may be stored in the inner active agent reservoir 34, while a second type of
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charge under the influence of an electronotive force

or current. Alternatively, the outernost ion selective
woenijrarad 38 nay take the form of sem - per meabPeT®S2006/038099

m cr oporous nmenbrane which is selective by size. In

sonme enbodi nents, such a sem - pernmeabl e nmenbrane may
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Al'ternatively, Or additiona .
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42 may be deposited in a variety of .
C%h‘@éﬁ@'ﬂ%\ﬂ@w@%ﬁlhﬁsuch as, for exanple, solid form

et L 5o B LR el eShBoobsuCrving o
cosh AR ER AL P e TBI e RSSO
oujeemost ion selective membrane 38. The outer release liner may protect the
further active agent 42 and/or outermost ion selective membrane 38 during
storage, prior to application of an electromotive force or current. The outer
release liner may be a selectively releasable liner made of waterproof material,
such as release liners commonly associated with pressure sensitive adhesives.

An interface-coupling medium (not shown) may be employed
between the electrode assembly and the biological interface 18. The interface-
coupling medium may take, for example, the form of an adhesive and/or gel.
The gel may take, for example, the form of a hydrating gel. Selection of
suitable bioadhesive gels is within the knowledge of one skilled in the relevant
art.
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In sonme enbodi nents, the active agent 36, additional
active agent 40, and/or further active agent 42 may be
woOdeimtoucah or simlar conpositions or el enentsPCTMS2006/038099

ot her enbodi nents, the active agent 36, additional

active agent 40, and/or further active agent 42 may be
different conpositions or elenents fromone another.
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pr%@rbeesiio}ﬁg%r donate charges to prevent or inhibit the formation of gas
bubbles (e.g., hydrogen or oxygen, depending on the polarity of the electrode)
on the counter electrode element 68 and may prevent or inhibit the formation of
acids or bases or neutralize the same, which may enhance efficiency and/or
reduce the potential for irritation of the biological interface 18.

The inner ion selective membrane 74 is positioned between
and/or to separate, the electrolyte 72 from the buffer material 78. The inner ion
selective membrane 74 may take the form of a charge selective membrane,
such as the illustrated ion exchange membrane that substantially allows

passage of ions of a first polarity or charge while substantially blocking passage
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An interface-coupling nmedium (not shown) nmay be
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woizal7ogixal i nterface 18. The interfacecoupl i ngCTa82006038099

may take, for exanple, the formof an adhesive and/or

gel. The gel may take, for exanple, the formof a

hydrating gel. Selection of suitable bioadhesive gels

is within the know edge of one skilled in the rel evant
ohiansl or charge @ adiecond, oppassterzdlaityi ITHe igneemn2ssiadtive

2B. .t he unt er . el ectrode assenbly 14 conprises, from
TP {5 IS IS RaER 1GHS B CRRPSIE ROKITY Guharge to fhose

pak8&d b9 dRe dBRGHRIsY io*ﬂéeléc@%“@l{eﬁ{brﬁhg ShsiR ﬂ%@éallgg:

an el eCtrolyte reservolr oring an elec
biockinghiensiafiike @lotrity ve chamger akieriddtively, thptinedabn kefdctive
resgrvoi 76 st Eri ng buffer materi al an opti onal

78,
NSPRIARGSE4 MAY 19ke dog farm pbABPATRPeIDeaRlRPTARICKRRArEHA
Sfar{ee%,gﬁiggs& arke 6%5%:6 Shgwm) . The counter el ectrode

el enent electrically coupled to a second pol e

16b of t h&@hedneer BAWelEtiVE, mEMBrARE PN thaopRveAbiraRNeRBf
an opposite polarity to the first pole 16a. In one
ugABeiERkIe Slements YagmreUnsisdpta ihed uffes meaierial?8.s Fanexample,

0B RG0SR i PSR D) Bl ke o
hedrsd/(OF) 6F Rt dCPCiURS ¢fénahfé/§|fecﬁbs/tee*72 GhtbTh¥ bRiffer

reservoir 70 may take a variety of forns including any
matei@ti&e capable of retaining electrolyte 72, and in

nmbodi t be t | ect te 72
Troel 1 1 ShenpPLutdRes Tl BdearghidSpdsed patween the
eRRtroly#E Meser0bir An8thé Butetniddt fBn éléctﬁ)éaiﬁﬁ%hﬁ)raﬁg%o. h%buffer
70 may e fo

: T
el ectrol yte reservoir take t rmof a pouc

reseraeinéd may tgkeas Varietyrof donmsrbapatse \of tdmporagity, retaining the
cavities interstices articularly_where the
bléﬁ%&:‘if‘?g?r '?872"[19@@“?93%&118%%{% re$EIVeiF dPypay fake the form of a
L b d tyseen the counter el ectrode
G RR L EISG

ut ernost ion sel ective nmenbrane

80, proxi thedufiee maienaler8 riagcupplicionk ¢orinandir thisugh the
descri pbed above, the el ectrol gj%e 72 may provide ions
OHierAgNhIon RFtyeIMeRIbARS dAto dhe bigiedica! ipteslaes i®at i on

CBl a8 By, Beir B 09685 0 PP PR 56 .
NelC#ct r ode el ement 68 and nmay prevent or inhibit the
formati on_of

The outermost ion selective membrane 80 of the counter
electrode assembly 14 may take a variety of forms. For example, the
outermost ion selective membrane 80 may take the form of a charge selective
ion exchange membrane. Typically, the outermost ion selective membrane 80
of the counter electrode assembly 14 is selective to ions with a charge or
polarity opposite to that of the outermost ion selective membrane 38 of the
active electrode assembly 12. The outermost ion selective membrane 80 is
therefore an anion exchange membrane, which substantially passes anions and
blocks cations, thereby prevents the back flux of the cations from the biological
interface. Examples of suitable ion exchange membranes are discussed

above.
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material 78. The inner ion selective nenbrane 74 may

take the formof a charge sel ective nenbrane, such as
the ill ust’qﬁt&l”é%t'weé\h tb&@ﬁ’éﬁfgwshmfbs%leeimdﬂra\IEmbrane 80 may take

fi
RSP0 Lt RGBTk 0B BB s ancor

bicks dgreobas @ 6n BizeCHamdR Riarave ﬁpm GHposi te
polarity. The inner ion selecti ge man‘grane 74 will

typi cal | y Thestitebiglease ingsdnot shqvat)anay geosralyasegsosifoned
n sel ective menbrane

ol B\iio FE 2060t abitine e o e nemostien soleatvey
neEmisiaAEED. Phé ol irbieak. hPEPF‘n X’B}g{edt% St E@ggf g)n selective

menbrane 74 may take the Torm Semn - per
mﬁm,br@p@r&murmsm@e tivir to sppkdationi ofearbéleetio@dtiss #rce or

t
of s riie ohéf rdgase bé@mge&%ggleéﬁvéﬁﬁp@égégﬁnm métte of
wtdrbRiof 'ﬂﬁ‘ét@héﬁ'su@ﬁ ag L{@fea‘éé 3R sec ql;ﬂﬁ?%qc(lacitsﬂ with pressure

sel ective nmenbrane may preven
sensitisy adhasivés dinsomé Grhiodmnents) did etk Relehsé ger i Be
electr te 72 into the buffer naterial .
?'Eﬁ{\é? V\Bﬁﬂ‘f%éroqt%rsr@.l%erhn% (nat sheman fithe acb\pmebdtrode
agﬂgm@ ot he el ectrolyte reservoir and the outernost
ion selectlve menbrane 80. The buffer reservoir 76 may

take a vaThelontophdresiEede3ada8 Ingavofurthaies n‘s@én lHert molding
rfﬁalnlngthe buffer material 7 For exa

el 66 Bliagartiexposedigides ot éhe Waridus othef siaruc’awe?.? isorrrmg the
ma

SR8 BRINEPBo R B 8omotTa | She RSSuAal TS may

a;é%mgeaslymmiﬁl@nﬁ?aﬁnﬁbﬁtﬁﬁpr@téﬁﬂ%' te%e y P&Gé @ﬁﬁctﬁfes of

Consequently, the buffer nmaterial Y,
the Aefive sedcosmtar glectiode am:eln)!blle'sh@ om elEmneslbpmgrthe active and
ounter el ectrode

Co}z'segrr%{e&ﬁlé;ﬁn’%ﬁarﬁ &5 iﬂa‘% 158 Jowsing materialk). exanpl e,
t he out erA®Bést é@érﬁﬁ'ﬁ?&r‘e"% TRERYA0E AT JTtdr XiScit i

form of a charge selec
assemblies 12, 14 are positioned on the biological interface 18. Positioning on
the biological interface may close the circuit, allowing electromotive force to be
applied and/or current to flow from one pole 16a of the power source 16 to the
other pole 16b, via the active electrode assembly, biological interface 18 and
counter electrode assembly 14.

In use, the outermost active electrode ion selective membrane 38
may be placed directly in contact with the biological interface 18. Alternatively,
an interface-coupling medium (not shown) may be employed between the
outermost active electrode ion selective membrane 22 and the biological
interface 18. The interface-coupling medium may take, for example, the form of

an adhesive and/or gel. The gel may take, for example, the form of a hydrating
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i on exchange nmenbrane. Typically, the outernost ion

sel ective nenbrane 80 of the counter el ectrode
wassEnield is selective to ions with a char gecous2006/038099

polarity opposite to that of the outernost ion

sel ective nenbrane 38 of the active el ectrode assenbly

12. The outernost ion selective nenbrane 80 is

nbr ane, which
dehBE B LReFodt T e, PieMamoapainingskedisen b be permeable
bg/hﬁé%yvgbggﬁmé ddrgoback flux of the cations fromthe

bi ol ogi cal "I nter'facde. Exanpl es of suitable ion

exchange fmesbmanerabedienatits Cthé%ﬁﬁvei‘%‘(@ce“\h 68 Qé%bfé%' %' provide
i on sel ective menmbrane 8

e.0 nmost
spgllcfﬁngp/o g Ut rndipedwiation 4o ensties dslumy ahthieadrhey or more

ze or mol ecul ar
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(ergy agmemmhh&) toeinpasi theQitafe\dH; cé’lIr eﬁ'h@ DoMer
outer surface 84 of the outerrm ect

SRWitE Lhmagdakerthe fonmeof ane eamere chemuoahbane@:@ﬂlb sliyser- or
AT rs, B A0 ot PRy G B TSpeondRcosgl, buton

prior to app

cells; fithiim idh ees! tAic éi?'c@ﬁ@%éké?‘?ﬁetgﬁﬂwgﬁieaceﬁﬁl Sﬁﬁ ihe L\lge The

releasablellner made of waterpro eria

P?\@Péﬁ@l@cﬁlWemgycf@matruolasmowdetaewblwge’bmmfﬁSND@t with
e outer

nbod t
topiAdbe of B, 83’gr}ﬁﬁm 6@{‘? 8hQi @A e pewessowice 16 may be
Sﬂi&@@fe'écﬂwseﬁg%?geﬁ%? L
%o%YIB@C@ﬂrOI eérctit,nfot dkapraiver taboBGibedkiBBERS. %Eosed

f. th ot her structures formng the
'Oéiﬁp?@égséﬁ ge@Sé%{ 'Iggﬁn‘%!%!@@ gissrete aneon lé?glatedMCu‘lflmements

torERh o e bu fnBNARNANA RIS I BIRY S e

envi ronnent _
aaSBmtwemZe 1dn dfow@xame,eth@%mtggﬁo@%&%&hb@% méy inkhyde a

Env§ P the active and counter el ectrode asse 1 es
diqde 10 prqvide,a kansient Cumeet todhe stectmsiceiement=n4 | 68.
count er el ectrode assenblies

15910 2 Sfdied Mo dN R I Gl it arive Rastia o8, 40, 42
maptekis theifogn oh ohBer PhdredshieatatidHie rl&ﬁ&@aﬂ%yaﬁbf&‘?' ?\egngl

circuit, allowing electronotive force

drygsipbpthen therapewisc agenist (Gonseqeeptly,dhé Gales ot tbemm\mf the
powY Bﬁré'e61é n hﬁe selectivity of the outermost ion selective membranes

38, 80 and inner ion selective membranes 30, 74 are selected accordingly.
During iontophoresis, the electromotive force across the electrode
assemblies, as described, leads to a migration of charged active agent
molecules, as well as ions and other charged components, through the
biological interface into the biological tissue. This migration may lead to an
accumulation of active agents, ions, and/or other charged components within
the biological tissue beyond the interface. During iontophoresis, in addition to
the migration of charged molecules in response to repulsive forces, there is
also an electroosmotic flow of solvent (e.g., water) through the electrodes and

the biological interface into the tissue. In certain embodiments, the
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ot her pole 16b, via the active el ectrode assenbly,

bi ol ogi cal interface 18 and counter el ectrode assenbly
wa42007ta1ase, the outernost active el ectrode i ORCT/US2006/038099

sel ective nenbrane 38 may be placed directly in

contact with the biological interface 18.

Alternatively, an interface-coupling nmedi um (not

y be e oyed between the outernost active
IR S HTieB euaestr Brelorpotheinianerasbpodioaharged
nhélb 8B C il f ' ' may { ake
for ex anﬁnb,%ntc %@(ﬁ?Igfgrtn%@f\ﬁ%%Iegzgﬁgéh\%cgéﬁgjl%&laﬁmasfﬁgbw
pgeticulanly witk éncréasingsigbdithetrheietalem of a hydrati nggel
or a hydr If used, the interface-coupling medium

[ . | |
shoul d be?'gg?%“&tﬁf@bwm%,ébeiawvg@eﬁnt By be0a hitther| n
i h 16 i | ect ed t
"IOEISTRRITRISouiE) T BENE ABACES e pidlodiie 3i0be grpolar

polyetatinalyie déh cerain dthet SIS tAE NBIEBUIRGH
42 fromthe resgﬁoir 34 and %crogggg%%Bﬁﬁc' n

36,. 40, 42
Cﬁﬁ%ﬂnﬁnEa@*mqm%rst@bew@pgle,s mamﬁm@d,tmay hpee B loWanet

i i ical, effect. The. 16
o SR AhpGRY ok e eufiidls Siniispycsie elecirode.
Irscrtdin a@bebils| Gacit aBRkd 96rkts r gnigr%#t; ?ooﬁfﬁﬁpgﬁh%

.cells, thin filmsecondary cells, on ce
lariepiiQirtic sepuweive Sorces nio cantrastld the migeation ofsrahll more highly

BB AE dopis o e vilBinge WHhass Brestct nasa hioher
e W19t afkE dodiits nidlft iy atn Shedlof (iR pidBGical
e e Ity e momalpiesShectivosieon soeht 6w In
C‘?'i%%@ Srbstimests. W%ﬂf%hmel?ﬁyla&wg%wg&eefrﬁwc iativaiagents
Y S PRSP perticRd! 8 bl die. RLAEER IR RitERs! fe

adivecagerd enaysbe mikée vithZanotier aﬁ(rént%m 8.cohiiflex capable of
bi.on ophoresis device 8 may include a diode to provide
&g JrosRAted geresstthe dielpgical intarfasgevialoseenitibe pagtiveanethods

dé%riﬁég%%bgd above, the one or nore active agents 36,
40, 42 may take the formof one or nore ionic,

cati oni c, Inisome emtboglimend! e anddermal RSP J 8%
. therapeutic agents. Consequently, the pr)llgng ovre%/ E%tem 6

in¢ludgs ARIIntophoraticiwg defivenydevid arfer providing Fransaermal
[ on sel ective nmenbran 80 .and

oheh6 48 GE B HSnBlr S w8 Lo SBidbSic

inefaee digndihe delivery device 8 includes active electrode assembly 12

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. The delivery device 8 may include
a counter electrode assembly 14 including at least one counter electrode
element 68, and a power source 16 electrically coupled to the at least one
active and the at least one counter electrode elements 20, 68. In some
embodiments, the iontophoretic drug delivery 8 may further include one or more

active agents 36, 40, 42 loaded in the at least one active agent reservoir 34.
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During iontophoresis, the el ectronotive force across

the el ectrode assenblies, as described, leads to a
wongrauixam of charged active agent nol ecul es, aeTwskd06/038099

as ions and ot her charged conponents, through the

bi ol ogical interface into the biological tissue. This

mgration may |lead to an accunul ati on of active

agents, ions, and/or other charged conmponents within

t he bi ol dif eRPWR s Eigairg @fo e drbvenydevicecd maptivrthgr include

2 EFuRTP a0 ThkiBn At 4 ok Ge e EnL AT R e AREion
with &2 adtivel slettras aBddrablly| 1PV ael FuRitierld Htween th@ketive
t hrough the el ectrodes and the biol ogical interface

eleciresle assambly i@ andhthecbiplagicad injedaernBs, The substrate 10 may
oo 5555t BT AP B NRRAT 22 AL B BBl

particularly with increasing size of the nolecule. In
2israpsrablerto pdovidea tag, eletlieomotive forag dm trive pnirctise lkigght 86, 40,
| ecul ar i, ght |l ecul e, In certaipn aspegts,. th
4T RoGre i IgEe e ACNEAORh r5hr it pa Praidh fiedamtalfnor
t ; i pophilic. In
m@g}%eicﬁég?rﬁ’o@dn{eﬁsermgﬁgﬁaﬁb ec%‘%%géhgypbe char ged,
may have As sloownét Fidureg @A and 8Bytheesulbstriate d@dncludiss a first
.th onditions within the active electrode. In certain
SiqR 188 Aid a,6eaPNEk 3y d OdRiROs eLIeiTS B8 0Ger Ty tistieide 102
. . Lo _ . '
of tHE sLBRL AR Rl e UG of ficiBReediRs O broRRink BukRérdly
framdies fitdtgidenfd2ieMhe naitrdrizesies O7 aesy. bd ebhddhalyheiovided or
nol ecul ar wei ght active agents may thus be carried
formed @§harhel anepgioraamays e il see; sinbodimenindbe nyicippeedles

17 B SBsefrth g SRR T L BCERbales t e take
a peliy eh@pbrréableForat 4 E6lida A seniereableofodinNand/or a solid
pol ypepti des, or nucleic acids. In other enbodi nents,

ancheorxperraeakigdatm niy spamemtketemborinaeris heelic gentparmeable,
form a,conpl ex .capabl e..of being transported acr.oss ihe

migf Rl ca ey TEufeaianGre ghiveR 4IbE R OEErBRHEES for

ai&’iﬁ@%é \ sé@ﬁr\{ﬁ-déliveﬁp@i&)@@ﬂ%?@%ﬁve é@@nt‘s! alﬁ%@ﬁfe"@ther
drig delivery system’6 includes an iontophoretic drug

erdeddirenys, dee nveradiekedlespt binayi talie thefastreoiisollode riisrongedles.
ln%%g?qqggﬁlroggpoél%s,t t}P\eer I%i%d\} }n?crgﬁtecl-:-c\flgs %géayn Eg fiﬁgd wéllt%’ ioﬁr 2exE:ﬁange

material, ion selective materials, permeable materials, semi-permeable

| infdr@catiNn\WotE bRHIIRAEARL tie SOEYSNENd hetveBlEcRE6e! Ea,ement

materials, solid materials, and the like.

The microneedles 17 are used, for example, to deliver 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 17, either individually or in arrays 100a, 100b, and/or the depth
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interface 18. The delivery device 8 includes active
el ectrode assenbly 12 including at | east one active

wageaimo4raser voir and at | east one active el ect POUAIS2006/038099

el ement operable to provide an electronotive force to
drive an active agent fromthe at | east one active

agent reservoir. The delivery device 8 may include a
counter electrode assenbly 14 including at | east one )
of dngarten anayche yeed & eprinel wissthgnadminisifrtionsefia eRamgaceutical
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1, @ithdeingliviel &t oranetriays T0fac 4 00b, chay\be @sedict dispense,
agent 36, 40, 42 fromthe at | east one a<t:tive agent .
493'§8F1\P61d/0r3§ﬂm@'ﬁrfl%@1ﬂ¥%‘égfbhHU%W?P?”ersm' hrioygR d sglid
. e ¥
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raicienddileand naasfetied bel wbedlio4lisysres, delivdreahdfos sasiple
102. The first side 102 of the substrate 10 includes a
phaimacetijcalicompasinnsd maleautey eneRAyNds, activiapaeniss apgnthe

(b iobiary s S sk & HEIGRE N oF one or more
arrays. | mmingrvowwmm%mbmnrén%,Gﬁﬁ@ﬁ&rﬂgle,la glity of
integrally forne fromthe substrate 10. The

miccongrsies 4% in anmiay Hkea, 4 09bImay advapiegaeasly defformed #n an
sqlid d sem ;perneabl e for and/ or.a,sol i.d d .
GnmesthiaBe Biefacoduaging alifecs Bt RERHEm g defivery
1RAsRY. RadnSe cALDURNERE! Gfe PRAmMidLUABEl &AAPSLifEns, molecules,
grooves along their outer surfaces for aiding the
camapcutetsyactive bgerisyand the ke delinared at sampladybyisgch Brsystem
éone ot her enbodi nent s _hhe Ficioneed es 17 ma takeh

MY pIe. 1R PEATREC Pighadalecyian WeighactVrirgsnieRuch as
ﬁrBfehilli@lgde%WdEE,CéWSreHbééic@éfdQe filled with ion
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In some embodiments, a plurality of microneedles 17 may take

the form of a microneedle array 100a, 100b. The microneedle array 100a, 100b
may be arranged in a variety of configurations and patterns including, for
example, a rectangle, a square, a circle (as shown in Figure 3A), a triangle, a
polygon, a regular or irregular shapes, and the like. The microneedles 17 and
the microneedl|e arrays 100a, 100b 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),
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material, ion selective materials, perneable

materials, sem -perneable materials, solid materi al s,
wand7nesihi ke. The m croneedl es 17 are used, f®8CT/US2006/038099

exanple, to deliver a variety of pharmaceutica

conposi tions, nol ecul es, conpounds, active agents, and

the like to a living body via a biological interface,

such as skin or mucous nmenbrane. In certain

rapided iplasiics, p@lvmanadﬁudégxauagbmﬁﬂw}nb'lr(sy m&n-bigﬂ@gr@ldable

C ounds, active agents, and the |ike may be

Aoy, CEBanis BolmaTR, BatpnhBoNMATBcH liean, Siiceniide,

. . | .
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- 1.0 St ' a _phar paceut i cal
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depesitiok celestromieposition drie IIrdirilled polirieomaiist Rier cutting
epiderm s to the derm s, or subcutaneous. In certain

agrRiestrRplishing,dasercmissemachining, mayfape nuises-olachining, hsoft
: ' ' i Q- I i.ght ti agents, suc
B0, S adrab B K ABlusR el X 38F Brorsien
R T e P ) AnRatioR G, BOAVEMRIBPSiipor based
farigagian enetbodsi(e.g, . inthactiviely covgred prashia etohiny, ewstddching,
.el.ectri C§1| continuity. bet wgen. t he power. source 16 and
ISGHOPIG FId gRISOHAPIG %fpﬁwaemo opiciligqD Qihinde RPISITRBIF Slicon
' 7, i-t-N i ngli M I i ;AL .
oL aRR, o oo eeh U bl gl i
etching, silidoni ik nticrongacHinihg camdatrer like) esomplensargant he

SEAt e 3 St SermiRonKHBIos (G B Sk Sehnplegy: tpeharanexposure
' [ S .
RS, SR RRe, SBel BT ExaBe, R PER Mo, 6799533
6812, 612 63834 ,856 20,3 70[824 BldS 1b24®;(3)4m),|908?6,!5035231ﬁ B511,463;
dji scl osed herein. Accord n certain

1340
6 Ao b8, 5581 6 60318176 6,61 ol 078, 663,83; G767 ikl 61299, 372;

3 5l 0 t ageous| v, be..f or med.
o135 861,240 8 98 SROAN RS 90, OB Yy Bl teRBAings
tlﬁaﬂehanﬁ%bfe_ dpplieans asiciotectlc /@ededd, YREY nftfifSEURe, And their use

some -enbodi nents, the pharmaceutical conpositions,

inmigniapiicestic appfisetions, Imseme dechyuques, the physical ¢characteristics
ofjﬁ‘\le' r}ﬁ%'}gl%jeeoc{less ?%e%%n yon? %'cg:rhex%n?mg,t fhe 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 17 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 17 are sized and shaped with an
appropriate geometry and sufficient strength to insert into a biological interface

(e.g., the skin or mucous membrane on a subject, and the like), and thereby

56



10

15

20

25

30

6 may conprise, for exanple, high-nolecular weight
active agents, such as proteins, peptides, and/or

wauel7aucsiaci ds. I n sone enbodi nents, a pl urali PgTAK2006/038099

m croneedl es 17 may take the formof a mcroneedle
array 100a, 100b. The m croneedl e array 100a, 100b may
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m cr.0- ngchi ni.n s | ithography, .x-ray |ithagraph
P HC R P 1y ranedegyial By egbion, of medidauon by
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I sotropic_and ani sotropic etching, isotropic silicon
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BB B Rl e SR LR SBHERP 25 anc o

lem@hermweragémmww B2t TheQtichst DR £ANE LMt reservoir 34
(CMOS) technol o X-ray exposure techniques, and
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least one active agent reservoir 34. In some embodiments, the at least one
dosage form includes one or more active agents selected from analgesics,
anesthetics, or combinations thereof. The at least one dosage form may be‘
loaded in the pharmaceutically acceptable vehicle.

The package insert provides instructions for transdermally

administering, to a subject in need of pain therapy, a therapeutically effective

amount of the at least one dosage form.
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therein may be applied to microneedl e devices, their

manuf acture, and their use in iontophoretic
wappl7iaetikons. I n sonme techni ques, the physi caPCT/US2006/038099

characteristics of the microneedl es 17 depend on, for

exanpl e, the anodi zation conditions (e.g., current

density, etching tine, HF concentration, tenperature,

bi as settings, and the like) as well as substrate

properti es'O%@P@C’r esi® gERgrady nises ya ditegpictent o‘é@rthdrlpmltlve or

I oneedl es 17 be sized and
R Bl ko e BRI it Shejila BRgmaseuiicebvenicle of the

aonrasraaﬁletlnlgtgbl@:fﬂ!yfrlﬁft@bfdrletxérrftﬂk‘.gl thé%ggfcgﬁintér’fﬁésgé’ bfa %Lbject

har maceut i cal conpositions, nol ecul

ameuab@frﬁts’rerﬁmpim@ oveka perlodsxﬁmrmeedbtedmh‘%sttﬁe dnfiéunt of
aped with an

d_and sh
m%?ﬁg&?%@?%&éﬁ@{ 200 s e vl BrRreseeeAgmilliannane eer
rhintte @nAirainagssyalF or %&5 %{p&)@/ g p dferd :gl') Bt A mBYS Y Eime (T)

menbr ane on a subj ect,
of Hemwtescwmoadsrtamm miAenihadmse( englng Haraaéwgrgw| the

A 8P flud e PR 8 be CetrminRdy thedaidtionsbipdd=( By ZF,
weihe dig iRt SurrdrieT Y §=the &7 ?*scih‘és\ﬂ{lgn%é’ﬁ} ttl]l%f)%ba Icalg\iléﬂ? I8,

kits, including one or noré compostt
Faegraysecanstard. tHoe expmplé, appheng atdinteri@Y 408AF8F 'f@%ﬁutes to

rﬂoa g]her or s arat el and that may be pre-m xed or
2 fred fayihg pya S?Oféﬂ &@é@%@'ﬂﬁéﬁm@meora’hwlldedlsemte of

oHO TG SRIAT = ARRUERIPCTI4A I TRL kB omano

having agealanced bf/(* rlhcbnﬂéaodmttb@ﬂ'ie%?énd@Hef\éééf’g%&tg“@ﬁaﬂd&?

nd/ of vehicle and agent conposit

ce
Ggﬁéét r’h”& QPN - ntySeyRe @mbadiments, ﬁhmppak&g;gmsedrfurbleer includes
sert i.n enbodj nents,
a I8 R bytinf 08¢ S8R Bon IR Gl mindeS FoL feibierbaia naranaifieally
eiiﬂentwefameurmfcﬁ&ﬁétat%s@oﬁé'db@%@{ uter readable
or

and/ or witable storage nedi um exanple, a
CD-ROV) . Figusefshemiscan exernplary hesthod 460 tfordiransdestiae

T g ORISR T
h
:zz:zshz:ﬁff? TG 510058, BBONSAF U ol

aag;@gﬁ@)é andrengounter eleptiottagesémbBir of. anﬂ@ﬁnt@pﬁdr@@@@élﬂiéry device
device i ncl udes an active el ectrode

| ve
égg‘ﬂfgf'?ah'ﬁ Wﬂu%ﬁua%?cr 4 dgsommembediments| thet acive
el@d:tﬂfﬂ%néss%n@lwnéhdes an active agent reservoir 34 comprising at least

one analgesic or anesthetic active agent 36, 40, 42 carried by a
pharmaceutically acceptable vehicle. In some embodiments, the
pharmaceutically acceptable vehicle comprises at least one surfactant, at least
one nonpolar solvent, and at least one polar agent.

At 404, the method includes applying a sufficient amount of
current to transport the at least one analgesic or anesthetic active agent 36, 40,
42 from the active agent reservoir 34, to the biological interface 18 of the
subject, and to administer a therapeutically effective amount of the at least one

analgesic or anesthetic active agent 36, 40, 42 to produce analgesic or
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| east one active agent reservoir 34. The at |east one

active agent reservoir 34 includes a pharmaceutically
wacowpuehle vehicle including at | east one surPatanios/038099

at | east one nonpol ar solvent, and at |east one polar

agent. In sone enbodinents, the at | east one active

el ectrode elenent 24 is operable to provide an

el ectronotive force to drive one or nore active agents

anesthetindhenapl dahe sulgjeeicor adinsiteehpernias of timer 1834onmen

st one dosage for

SIS HRER 4 Bt Bast Qﬁ%ghlggggggrﬁrses&mtm@we@gﬁﬁt 36,40, 42 is
sé@t&fﬁbﬁﬁalgégéﬁt B, (B ngﬂm égib?atég %&8(1 agatfist,

| east one dosage form nay
opiuid emtagdniist adliayncaphiept feptanyl edrnepéﬁdlnéhmeméd@w% morphine
i naﬁm rovi des | nstructions for transder mal?

imetigs, nalexene; ngnstaroidal astinfammatary diegs fYSAIDS),

GREARR Leffoninf v Sehialt, SIRMRCA hlidefbotfifie™
combirm‘ttor@fthelretdﬂel‘n sopietather Gbbamasnty ethlé‘litaéaét)bﬁeoanalgesm
transfer drugs or trarﬁdoort a _phar maceut i cal vehicle

06?“?%66613%!%6@@%@6 42; fythentncludes oas ampnare adtive

Bl 6 b RtV B T el eBRR in has
réspunie é@‘en@@ USnAHH-SlimViRids! Epst&hid iremeRoadithIStars, %H y

expressed as mllianpere per mnute (mMA-m nutes).
saa@tﬁ@lramtwppﬁtmnmigtoas cand mmnuooasumpressmts VaCGINES, rago(fs}

Usi ng
afladtlis) SPIbE gcé)f}rﬂ%t?ﬁ&%ﬂ?n@pomsugarﬂm S AR Ean b
RO SRS, BridREERS RolTobohs erdaR dpl-ik receptor
agougtmmdFioil-d;k@aecﬂm@rsamiagematﬁ, or Eombaxaﬁtmvisethemml yl ng
a current of 4 mA for, 10 mnutes to a_drug havi ng

val ance of" $Q &BPeARISERISAPYIRY Arepiiceniamouay Qf\ﬁéﬂﬁnt to
tré?éﬁorﬁk@%ﬁl@%g@ﬂe Q?ialgggic dPdhekthet I%%tp(/b%/eﬁt 9B 462

mnutesS to a drug av n ante'o

inchidesqurovieimpsulicienat aoltd@)md toaentel demeyartﬁér%tp@ﬁtlcally
bout 6X1 02 nnol *m . I'n sone enbodi nents,
% @wprab@ftthﬁlﬂtﬂW qnﬁ@ﬂ%&%sltaOf apesthetic @QW%ﬁgent 36, 40,

<R3P AP oS 5l S8 e o oo

onesagactant, ﬁheatmas@oﬁemwamm@mrwme@néﬁﬁ dHpolar
for transdermal administration of at |east one

agent fen theorctivaagené reserugir B4rie dpthbickegisal interface 18 of the

subject.

In some other embodiments, applying a sufficient amount of
current to transport the at least one analgesic or anesthetic active agent 36, 40,
42 includes providing a sufficient voltage and current to the active electrode
assembly 12 to substantially achieve sustained-delivery or controlled-delivery of
a therapeutically effective amount of the at least one analgesic or anesthetic
active agent 36, 40, 42 carried by the pharmaceutically acceptable vehicle
comprising the at least one surfactant, the at least one nonpolar solvent, and
the at least one polar agent; from the active agent reservoir 34 to the biological

interface 18 of the subject.
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At 402, the method includes positioning an active

el ectrode assenbly and a counter el ectrode assenbly of
wanoizmatxaphoretic delivery device on a bi ol ogi eair/us2006/038099

interface of a subject. In sone enbodi nents, the

active el ectrode assenbly includes an active agent

reservoir 34 conprising at | east one anal gesic or

anesthetic active agent 36, 40, 42 carried by a

phar maceuthigailel § showe phaieenpialyi miethod BOG ofimaking an active

embodi nents, the armaceutically acceptabl e vehicle
SBRp Bt or Bde R pRET S oG s oM g ek rovides

P8k Ral SMRTof o B tors Biep 80 BN G0 e, 88 47 0 2
bidlogical imtgrfdce 18.ansport the at | east one anal gesic or

anesthetic active agent 36, 40, 42 fromthe active
agent resdR8Z thimatiod inslusiesi rrgpaeing aripephiie sommasition

| £G 1] herapeuti cal |. -
GRS 57t el 240 LS4 p5PhiY somposiin
neanefirtnel iconftiseveheagembradfpophilic 4dtivietaddr8Usesome
anal gesi c oranesthetic therapy in the subject for a
embﬁcﬁ@@ntfernrwrmg ailipephilie cempesitiob duitheningludes eombining the

. al gesi ¢ or anesthetic active agent, 36, 40,
M e P B R Bt IneCorBEpriorSiRGaniTe acitve
agBRti tors, opiates, opioid agonist, opioid

ant agoni st, di anorphi ne, fentanyl, neperidine,

met hadone Atidfdp Henmetthwrdpinicholes peeparing adiydxaptélic composition

B eisisne sepeit puifpdant and amalAddn. ding Ra el composition
ni} fUPPRF BSRPINSE orfdf o/ GABRY H)?%rggﬁﬁictat&ﬁ\r@ Qpenfé? Iﬁ%‘rg?ne

ot'her enbodi nents, the at one anaFgesi c
earextiments; pagparing abgdtopBiic cbipakitiort furtHeeindlndésidesbining

one or re activye agents selected from -
th%?&ﬁﬂiﬂ;g‘j”%ﬁfﬁﬁ%,h? ﬁ%wahw@ma@a@ he pRegk Mreregysephilic
aeg\%lggengsmmno-sti mul ators, specific

I mmuno-stinmul ators, non specific imuno-stinmnmulators,

and i mungit $0Bptiesseiicl inalkeies esixingaheilipophiit tatftsition and
opi oi d ag.oni st, opioid antagonist, antigens,
[

theahyRrerhiic Gompasiiasyueiag adiginsheas mixertafoye mspharmaceutically

bR RO i@ NS E R Tponlidphare bl TR B AhRRE
Exbeipta of highsshgar eiRediingings highBh¥artleAdsid! flé s@iiges

amount of current to transport the at |east one
camagqied by akueniesk.an electionicyiesigeand ertan@ndthe like. High-

sﬂa%z?rjl @g&ﬁ%%ﬁv irtgg]g)gzgqsijeg{iqi{,{h%nrtnix L?rlet, ana fgpnq tr?eu E)Fg%wogte?s. For
small volumes, high shear mixing may require passing the lipophilic phase and
hydrophilic phase mixture through an interconnected Luer-Lok to Luer-Lok
syringe combination several times.

A pluronic lecithin organogel can be prepared by, for example,
combining a 50:50 lecithin:isopropylpalmitate solution with a mixuture of
Pluronic F 127. See, for example, “International Journal of Pharmaceutical
Compounding” 8:59 (Jan/Feb 2004). The 50:50 (lecithin:isopropylpalmitate)
solution can be prepared by mixing approximately 0.2 g sorbic acid, 50 g of soy
lecithin and 50 g of isopropyl palmitate. The Pluronic F127 can be prepared by
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effective amount of the at | east one anal gesic or
anesthetic active agent 36, 40, 42 carried by the
woheo7racyaut i cal |y accept abl e vehicl e conpri si ngCrhis2@t/038099
| east one surfactant, the at |east one nonpol ar

solvent, and the at |east one polar agent; fromthe
active agent reservoir 34 to the biological interface

18 of the subject. In sonme other enbodi ments, applying
naixingf aprrpximatelydlfty sdrbicuacidr20 § of PluosaoF 1271 Bad dufficient

PSR 8 RS a6 8L Therierifiaachiony agdanie %ﬁ?’ffé}?ﬁnd
. IRiROR
o o AL AR SorRERtaing & B SY8R! R Jopraa

plureniggecithic arggnagdiect i ve anount of the at |east one

anal gesic .0 esthetic active agent 36, 40, 42
carriged bt %ﬁ@ﬂ'ﬁrﬁgﬁﬁ%@tqwm aso pelablos exsrripde, oy

i i t t an t he,at | east
SERBRIAS SRR Plokit B B AR Bilens N e agent o
aggntst 36,14004L] bactnas iavecaneiug WeaIMALh bidadded, ssibly along

hi ol ogi cal interface 18 of the subject. Figure sho

Vit @Rl PRITENS toratkkadiono 0T s satutiomyyoald theniheestirgathto ensure

oDRIENNE i A Pp St AR PR SL s Fvend s e inauce

farhestiopesithe laﬁmiw@@w@?teﬁ Shen 6lgaribgel Lodd D RELR o
interface 18. At 502, the method I nCludes preparing a

PRsguR By $len tosstveryi antospakiniasinmerausf mertbraned et aoubject.

I .. The |i hili ition may
A oo BB BB ool R & Pe RSS! et or
oltr St SIS e ARAELRY S NBIRASL Kignd tho achesive

expedesthapeclinttheretgasiedines ohvhetinsided ThBeabsoeb et paaIngould
At 504, the nethod includes

. O i e :
ob BERp 1 S TRk et oo
r A i d T oRNI_L I
g e P10 BB 8 bua By ST PBREM fre
simpde ogidbilé anihct i ve agents. In some enbodi ment s,
preparing_a hydrophilic conposition further includes
conbi ni ngmPHAPRIKEHAR ta grsubigcinthe navkagingrupuld beyramoved, the

sKR ok EBIyANEUR b B BRI HPRIAS 25 oBGh M SteRIF Siow better
permeation of the gel, and the patch would be placed on the site and left until
significant anesthesia or other effect was achieved.

At 508, the method includes impregnating at least one substrate
with' the pharmaceutically acceptable vehicle. In at least one embodiment, a
substrate contained within the iontophoresis device 8 is impregnated with the
vehicle and/or the one or more therapeutic agents 36, 40, 42.

At 510, the method includes forming a multi-layer active agent
laminate including the at least one substrate with the pharmaceutically
acceptable vehicle and at least one delivery rate controlling membrane. In
some embodiments, forming at least one multi-layer active agent laminate
includes physically coupling the at least one delivery rate controlling membrane

to the at least one active agent reservoir 34 wherein the delivery rate controlling
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At 506, the nethod includes mxing the lipophilic

conposition and the hydrophilic conposition using a
waigit/gisar nmi xer to form a pharnaceutical |y aecepSambe38099

vehicle having a |ipophilic phase and a hydrophilic

phase. Exanpl es of high-shear m xers include

hi gh- shear bl enders, two syringes connected by a Luer
and the like.

an_el.ectroni ¢ pestle and nortar,

rﬂ}—#ﬁﬁ@?@a?mmcﬁ? h& 198¢ 9§ deliveny pbthenpharmaeuticaliuaecepaaisle
veépice.t he organogel s. For small vol unmes, high shear

m Xi ng rm)bgdrequi re passing the |ipophilic phase and

hydr ophi | iAd 5iBate mietiodr iaclides ' rr\@m .

Luer - Lo& to.Luer- Lok s_yrli ﬁge c%?%ﬂ& gér%@@e er gl%ﬁﬁi layer
agivEageny laminaiaite anadtiveieledragerassemisypof be ipntephordic drug

; a « COITRIL0 a 50: 50, ]ecjthin
df’“”% P Sty IRLRY aSeail 12 Eitns at lgpst one active
electrodaieterfeARZ4 ofeibld &Y y L -
e o R el INE O 0 g =t

Jogrnal of Pharmaceutical Conpoundin
leaghsgme pidhe phammacesdically accantablepsdhcie fiohatied multi-laver

' d.by. mxi imately O.
Qe A LRl ierace 4 50 o o
i sopropyl Tlﬁ’@bﬁbﬁé‘ﬂéscrﬂt?n?&f‘éﬂﬁﬁeﬁeg %?r?bogﬁﬂigfesg Pr[ﬁ@cﬂlﬁg Yhat

. bym xi ng approxi mately sorbrc "aci
IS %PBW‘% ImﬁmAbsttam,usmOmﬁr&endwtoi bé @dh@@étﬂ/lfe érotomﬁlfi?%he
: he lecithin/jsopropyl palmtate solution an

C'%ﬁgs ﬁ*’dgo‘ﬂ?@sﬁ%ﬂ%gﬁc efl- pdtheyabispegifigsimigodiments and

NE | § ' : [ ecithi.n .
° or"_gilﬁggi?."e%é'?‘?ﬂ eI RSa i B hors) Ll mauivatent
medificaticngptan beynatiewithvitngegzetng fom ihe gbiﬁmgc%ﬂg of the
disk her or an\ sol vent. A therapeutic agent or agents
Isdosurg, ag i @Eéﬁc%"%\ed bythaseskillpdibihe relewanbartadded,
t i i ' Lne to saturatjon. The

AT eT BroMAT ot ST Be RIS eleriEisnt Splfiy svetems and
detioesngot Recesishily the exahiplayaomfopRbraky ﬁétw@oy%@m%gs em and
d added to |Elduce formation of the lecithin organo st
CYeR LEER &rscelbar @b@yeaMmﬁm%m emfb@mhegpsfmay

- 2 [ r.Joucqus nenbr gnes of a subject.
ind Aa e REl AREITE, TP AR Sehe cribumeai Rk heinda 2

coptavlatironit artsudsystehi i h ' '
woul d be cut a¥1d thﬂ%ﬁgﬁv@gg%bg%ﬂggﬁySgégﬁgﬁébﬁﬁ%&% the
actig gad gounies cletrodeelementts20, BE: AlssdobexampRrs sefid d

en@%&ﬁﬁ%@t‘é C[fﬂg%irrci%cgea%mrﬂgrf%gé Ia-yr/%? ir}ctgrrprcr)uslegtbee?wggll tl\':\elo glu?ermost
active electrode ion selective membrane 22 and the biological interface 18.
Some embodiments may comprise additional jon selective membranes, ion
exchange membranes, semi-permeable membranes and/or porous
membranes, as well as additional reservoirs for electrolytes and/or buffers.
Various electrically conductive hydrogels have been known and
used in the medical field to provide an electrical interface to the skin of a
subject or within a device to couple electrical stimulus into the subject.
Hydrogels hydrate the skin, thus protecting against burning due to electrical
stimulation through the hydrogel, while swelling the skin and allowing more

efficient transfer of an active component. Examples of such hydrogels are
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the patch and appropriate sealing techniques would be
used to create the sinple, stabile unit. For

wappl7icastikon to a subject, the packagi ng woul dPO®/US2006/038099

renoved, the skin possibly would be abraded by using a
rough material to allow better perneation of the gel,
and the patch would be placed on the site and | eft

unti | sj ni fi cant anesthesia or other effect was

A PFstentstth803@2A06, 5760112 6590598 €5 506 4G 1at

A e e = .

55508 7681 5 460823 66362’\42@'5‘33@290%‘1&7’8%0@@'53 haRMHh ?r?co?porated

'S mpregnated with the 'véhicle and he "bne or
Im Heiagatiretycbw rfatences, FMerteZarrMe§d:D$uctH1IeydTegbksdare dlsclosed

B M L o O
h@ﬁ’é\h RESHEbi8d vt 'kﬁ%ﬁ@ﬂeﬁb@ @ﬁrgdﬁl& Brgﬁﬁtnapﬁb% of

delivery rate contro |n
varibos hmmgsjs aond hiydpgal sheststinclnde mdrpltaxTWCoﬁQh'i Tegagel™

| h
0y S8, Purbalaor BDF Siicbaley BRrd:gentata day Gomee at
e A o e
bgtelohneoy &odohirsnpbad gragéimt Jéncenaanemt@dwmyuﬁiye‘r kiPns

At 512, the nethod includes p ysically coupling t
availahle frope SupGontactlerit Cpakith ate to an active

d del i
dev co -t NSRRI BpafEnsS HoRB BBl S-S tiRns Gt be
depaséd @?ﬁarﬂlﬁn*totﬂ\cﬁé@i@tde‘f)% cﬁirﬁ’rm’é?ﬁg afh afb@%%%&rddé assembly

provide an electronotive force to drive at |east sone

apel a spunieeieatrode a§aennplyaete@mcwmy eouplddcioea power sherce to
ent ate t he .bi_ol og

oML AR5 B & 4rBlbP 3 Falhdisel itPisees ar B active
cRithode FRBEMDIY %ﬁdﬁ@sﬁﬁe‘f@lﬂiwm% S684 re’lé&ﬂ)de%%ﬁ‘ﬁ)er connected

Abstract, is not intended e exhaustive or
tq a@ositize redectoodenef thequivear s‘ourcrfs anhi antlves&;éntﬁésmulg having a

i Soivlin PR (Loumgoats eriret Sistiogaamey and fo which is
LSS 8 0 S R
meeameynivhéh imay theos enistonkkdld array Bed isplecediagalst tHd®rward
surface of the active agent reservoir; and a first cover or container that
accommodates these members. The counter electrode assembly includes the
following: a second electrode member connected to a negative electrode of the
voltage source; a second electrolyte holding part that holds an electrolyte that is
in contact with the second electrode member and to which voltage is applied via
the second electrode member; and a second cover or container that
accommodates these members.

In certain other embodiments, compounds or compositions can be
delivered by an iontophoresis device comprising an active electrode assembly
and a counter electrode assembly, electrically coupled to a power source to

deliver an active agent to, into, or through a biological interface. The active
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teachi ngs provi ded herein can be applied to other

agent delivery systens and devi ces, not necessarily
woheo7aMetpl ary i ont ophoresi s active agent syst earaisgno6/038099

devi ces general ly descri bed above. For instance, sone

enbodi nents may i nclude additional structure. For

exanpl e, sone enbodi nents may include a contro

ircuit or subsystemto control a voltage, current, or
W%ﬁﬂqn&y inelydrs tetfollewingd adivsirelectredeentanasksr connected

RPN Aol oA Boe IR L HReEobeS e enaaing
anuslectroipte that isVia cohgfdt Wﬁﬁhb(ffﬂstséiéigt?n%déé ﬁrjoe'(@%e eﬂr{bﬁtcﬁégich is

and the biological interface 18.
aplign powltageivia thedirst electietie ctémbenerfirseasion-dxehange

l - bl b d/
iR FBRTORE PHIASSE on Mg lahiaed Sadnes Ghie iratelestblyts hokding
pateah metivé Qgeﬁﬂl‘é/s@hmfa? fsaolaé@(f( hg%sgﬁ%‘:{g@&%a %LYF{%:@ of the

.conductive hydrogel s have been
first @nisat-excheinget memboanetea biolayieattinterate coheicting @Pérﬂber,

bP skin of a subject or within a device to couple

W/ Ci‘c[ln??'g’aﬂ a Q?'?Wﬁ'leGg'q iy BRd isplared gainst theytarward surface of
[ Dpirt t ' inst, b i d

O RS P Poin T TS B BR oORAS S iiornpigtes

theselmemberhieThéicounted el dt@tienis ety fidiuddsml fbnélsWﬁlE;?é

of an activye conponent. Exanples of such hydrogels
S%“roélﬁf%'e%g I Memibergonmaciadt © & nepativipelectpde ®f Heyoltage

8 Ston ool ol o 4841 s e
with 489 s6@ahd 8le363dd Afsmberasd (PRhichnd agpﬁéQ%%gagsf\ﬁé the
by ref her

incorporated in their entirety ence. Furt
seceadftiestrode mesnbery arasgiensxehangé swmiskmel thatishlaced on the

fol Ry RO Ak s Rkl serda s e eetrobis rasprvor
thaEfsqﬂaé@@agah@ﬂth‘étfoh&é‘H&ﬁsd}Pél%sonf\e\’: Ei%%?—‘ég(gﬂ%ﬂéé’ﬂ%;ﬁbrane

and hydrogel sheets include Corplex

ancblelgsan @Cllpcuﬁqlé@t\ﬂo \.fhilclagmwltaget igjaggﬂecBﬁbtrﬁ/ﬂ@ $eutiddlectrode
- O ear Si nne rporation;
RS et o P heBaparcana hecetian xshange
H ; | . _ ' X
mékBrame;a dbcdR Adioh &%hé@&%ﬁﬁé&%@%ﬁ gﬁ?lﬁlét the forward

Curagel (tm by Kendall
susfage|of e tHircoateStioly Goresactoit: @ng £0oecord @bvérbfbr%%hiaﬁhé‘r that
e

enbodi ment conmpouynds or comnpositions can
ac&@m%ﬁﬁsaﬁf%ﬂmﬁaﬁ%ﬁrhoresi s device conprising an

active elwgd JHfRs387688ents 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.
HO03-86002, 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. 11-0330786, filed February 10, 1999, having
Japanese Publication No. 2000-229128; Japanese patent application Serial No.
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and a counter electrode assenbly, electrically coupled

to a power source to deliver an active agent to, into,
wonrot7lmagh a bi ol ogi cal interface. The acti vePCT/US2006/038099

el ectrode assenbly includes the following: a first

el ectrode nenber connected to a positive el ectrode of

the power source; an active agent reservoir having a

drug solution that is in contact with the first

1d1-@33 rai diletkheleruaand2t $99%i hatvings Japparidsed® eblicatioadio. 2i0A0-

228 TR0V ShSE DG BPDIRA D SeHaHNe: ShARAdSafPE) Shieery 19,
igooPhaGR] AIARESS PLMIGARIYRE 20065395261 1 cde et

agent reServolir, cover or contalner tha
appticatimoSeral NoettOndaberiled Februaoyriten 989 gedvingldapanese
assenbly includes the foll ow a second el ectrode

Prkm#ﬁavow%@b%@%@%; A%%%rtqvgx?gog%ﬁefc@wni@@ﬂem Serigl No. 11-
. _ | .
YBraEPRRa o SRR S| 061 Rt PR 2806

2370028dJ e esgeostte neapsiication SeviaNioc M 1\0A427808efiled February 22,
applied via the second el ectrode nenber; and a second

1899 havingclapeaese PublisatiaicNendeR28< 32 helapanessdatent n

R SR IGINE P EOR0h e AR o T LA B IR g
Rbligaiory RiceReob2Bdeo8s swm{%egmatieﬁt asplizbaon Yeriat Nede1-

assenbly, electrically coupled to_a Fompr source to
098000 efiledrArid 6, 1898 gkaving dapamess, Publicationye 2000-288097;

Rt pagut sppiCatin B npB2dpdtonfied B, BuedilnBarmy pcT
FRES6SE N o W0 FUBT4DEY 6 & SRERCASHIRELIER SeYial Nggqomssg?o,

source; a first electrolyte reservoir having
fildceMarch 9t 200hatapanesa paterttapplivatidn 20@4/81v317, filed October

I rode. nenber and to which . js lied e.via
2B, 30pf Ut GrrBviciastab PRIt Spp ek tion, Serial e, b S bag sy
i AT fat :
NERERAGE 1S, 2804, SaPaRttpabnt foilcafisfierliNe 98081547894, fled
Neasenber 30, 2004 ; Uapaheseepateghapslicative Seviahvbiod 260435¢813, filed
of the first ani on-exchange nenbrane; a bjol o%i cal

Denesnlieich 240Kk dePARRESBAISEF aPRliadiAN rgyahblop 2005-027748, filed
0% S0 4, BB ARSI NG R 0pdo, e

M&¢Rar22012008nUss NRrovidiehal Fegentmsislicatioh Nt SOMEZM €86 filed
The counter el ectrode assenbly includes the foll ow ng:

SePiembRUS0! 2005046, MempsionabRAEst Application Ngao0k7s4,685 filed

%, dockh B, 4 PR 5480, A RHBN 16 L1 10 reo
December 30, 2005; andU.S. Provisional Patent Application No. 60/755,401
filed December 30, 2005.

As one skill in the relevant art would readily appreciate, the
present disclosure comprises methods of treating a subject 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
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10

with the second el ectrode nenber and to which is

applied a voltage via the second el ectrode nenber; a
woabizmaratchange nenbrane that is placed on thectasmed3sos9

surface of the second electrolyte reservoir; a third

el ectrolyte reservoir that is placed against the

forward surface of the cation-exchange nenbrane and

hol ds an electrolyte to which a voltage is applied

nha;o'mcil.hde alboftthe reémbramsks resereirs whd otfhe streies discussed
| ectrol yte hol ding part and the cati on-exchange

NBr & f e@b&é’wﬁa Samamn@&waﬁgétm@mi?r@nﬁa@@rvours or
oM ﬁﬁ}ctﬁrlég fégf IRhGr éM bafseft gﬁaﬁgwgfyd%&hﬁﬁiél 5%f the

reservol econ cover
rmaﬂbﬂnnﬁﬁh£§NV®&§%NW%ﬁmmﬁmﬁEkmeWQwuﬁﬁ&nbﬁb%%dWénEWen
descri bed above can be conbi ned to provide further
figititriembedignents mayf omitsomesof qhatreamram@S regenveins and

AT 1 T T ——

résutvoiRs and snue{uréggeﬁeﬁa||§/%fe%bnséd hBold t hl s
speci ficati on and/ or he Application Data

Sheet are Tm@em@r@thedclhmwawcajybe eiasteeindight iofi thehabhove-

ted t J
BBl hASa 47 P e YEBRER S upes shoui
n%?be%%%tru@@‘t’d BS Ilﬂﬂﬂ%?& ciffcAdhB8d |Pﬁént5ﬁg§cl@s%62|mhe
i ssued on March 3, 2 apanese aten
spedifiedtign aracﬂ)maeslaimatmntshaphd e sbnsiruetietd iaklude. all systems,

11- 03307 ed February 10, 199 havj hg Japanese
dBiisRs A MRIBOds Gk aiggin %cgeg?ﬁme p B claims.

f b i
SR8, P T SR o e
is)mploen determdiazhéntirel by tie followiig chinfdn. 11- 041415,

filed February 19, 1999, having Japanese Publicati on
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 Publication No. 2000- 237328,
Japanese patent application Serial No. 11-042753,
filed February 22, 1999, havi ng 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 Publicati on No. 2000-288097;
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PCT patent application WO 2002JP4696, filed May 15,
2002, having PCT Publication No WX03037425; U. S.
weoavermuiappl i cati on Serial No. 10/488970, fil edCkaSed6/038099

9, 2004; Japanese patent application 2004/317317,
filed Cctober 29, 2004; U.S. provisional patent
application Serial No. 60/627,952, filed Novenber 16,
2004; Japanese patent application Serial No.
2004- 347814, fil ed NovenbeCLAMS2004; Japanese patent
application Serial No. 2004-357313, filed Decenber 9,
2004 Japanese patent application Serial No.

iled February 3, 2005; Japanese patent

%?%ﬁﬁ%ﬁ' ¥erial No. 2005-081220, filed March 22,

2005 U.S. Provisional Patent Application No.
60/ 722,136 filed Septenber 30, 2005; U.S. Provisiona
Pat ent Appli catAnbienigphaseticrdnlgalivery @@Vl%é@rﬂfévldﬂw

t%@%%gﬁlﬁel&é%g@ﬁ@g o?e g%fraég@ti& 5%\ gae'\k%s to a biological

iedscs, compridagent Application No. 60/755,401 filed
Decenmber 30, 2005. As one skill in the relevant art
woul d r ead actiypectrodecassamablpinaleding dit éedsh sneeactive

ri.s .hods of treating a subject by any of the
ege%g |$§%‘%§¥ /or nmethods described herein. Aspects
of the vag @it QHB%'W@ Pén?@ée%lmﬁé bt f%%st bhe active agent

necessary, to enploy sys circuits and concepts o
rQSﬁ;’VQIamewn@atmrmacapbd:allyaaooemsam gepicld foc &tainsperting one
t hose

oVvi det et furt r\_é rrbod ﬁ i ncl udi n\%
EH}O&?&C' ﬂ@gsah phemeaseitivally peceiableivehic crmnsising
enbodi menkg @t bRE sUAScBInt, of the menbranes,
reservoirs and ot her structures di scussed above ot her

enbodi ments leasy oneinonpolae sofvenheandenbr anes,
reservoirs, or other st ructures. Still ot her
enbodi men®k'6asl OBGROKY ageAtiti onal ones of the

desor | bed L BuEo oS apti oEIrGR HicieRiaEabieln qrovide an

ekctrendtivefercesfiobdeinieg . the eﬁermacmloamyl astéeptable eshicle from the
descri bed above while enp addi ti onal ones of the

ahierst %%@C“Y%@gequewdoéﬁe bialogies! igtatacet | y
descri bed above. These and ot her changes can be nade
in light of the abovedetail ed description. In general,

in the fopl ow MeeGbrtopRoretidirti§ dehvetyafbvideost daindl vh%reln
construed to be limting to the specific enbodi nents
the aldeasiceng surfartant comprises at least a glycerol residue moiety, one or
more C10-Czo hydrocarbon chain moieties, and a moiety selected from
phosphatidic acids, phosphatidylcholines, lyso-phosphatidylcholines,
phosphatidylethanol amines, lysol-phosphatidylethanol amines,

phosphatidylserines, and phosphatidylinositols.

3. The iontophoretic drug delivery device of claim 1 wherein
the at least one surfactant is selected from one or more emulsifying agents,
amphoteric surfactants, non-ionic surfactants, ionic surfactants, acetone-
insoluble phosphatides, phospholipids, sorbitan esters, sorbitan monoester, and

polyoxypropylene-polyoxethylene block copolymers, or combinations thereof.
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specification and the clainms, but should be construed

to include all systens, devices and/or nethods that
woper7auesikn accordance with the clains. Accor drPagiug2006/038099

the invention is not Iimted by the disclosure, but

instead its scope is to be determned entirely by the

follow ng clains. CLAIMS What is clained is: 1. An

i ont ophoretic drug delivery device for providing

transder nél. delTihecionptaphoostic drugnaelivehheevipe of ciract wiérein

(B8 st Po sPRERnL Eosaption fiamghe T orearthiphdes,

i tye . . t i .
SNBSS acionf, SORE p o 08, o QU B i
pobseenzEd liposomed, fesithin hydmegendted Mdithineearbmbbecurring
vehi.cle for transporting one or nore active agents,
leqihin 1paglgeithini kydrogenaiednamlesithishsey kecibim hydiaggnated soy

- [ . I I
IS, RBBIE [l sorttan £88ts, BB B eshids fdbian

nebreslaniats; sarsifRNMoPRBIc Sdrbitd MUNdPafitatbesbribRARt i Ve
force for driving the pharnmaceutically acceptable

mMenmstearate, erkitan monpetesraterealaitate; sodytan sexegiivleate; sorbitan
. bi ical | face. 2 . The.j hor et |

tifelie bR RrtE SrcTebionras FutaofRefe ot 1 cast

gmfér@pﬂds@ﬁbﬁ;ﬂas,Cl99@;6hé®%oﬁbid's?ﬁﬂeoﬂol%mgﬁ{gghhg@@g%b;esgwated

moi ety, one or nore G o- C2ohydrocarbon
pangpkolipids tohosphatidie acidsp phosaisatidytchdiicesci ds,
hosphat i, dyl chol i.nes, | yso- sphat i dyl chol i pes,

DR n S0 Reiene, o BBat e B fhokmanoaD Biasano
ABsPESeth e '
pp E]ggphat ?@@?l rllosél’?%{oésﬁgglﬁ%rg%ﬂ g’rﬁ‘tOSBﬂ%Sreer{’}eé "drug
phgtaspbing odimeiscpolokawiess, rpaly oxyprapyletdip oyoxetgtineoiock
surfactant js selected fromaone or nore enul sifying
CQB%’WLe,rS’m%?'@PQ%S'%W%{&O&W'E?“%W&% surfactants,
ionic surfactants, acetoneinsol uble phosphati des,
phosphol i pids, sorbitan esters, sorbitan nonoester,

and 5. The iontophoretic drug delivery device of claim 1, wherein
the at least one surfactant of the pharmaceutically acceptable vehicle
comprises:
at least a first surfactant and a second surfactant; the first
surfactant selected from phosphatidylcholines, and the second surfactants
selected from poloxamers and polyoxypropylene-polyoxethylene block

copolymers.

6. The iontophoretic drug delivery device of claim 1 wherein
the at least one nonpolar solvent is selected from: organic solvents; vegetable
oils; saturated or unsaturated, linear or branched, substituted or unsubstituted

alkanes; ethers; esters; fatty acids; and amines.

7. The iontophoretic drug delivery device of claim 1 wherein

the at least one nonpolar solvent is selected from ethyl laureate, ethyl myristate,

68



pol yoxypr opyl ene- pol yoxet hyl ene bl ock copol yners, or

conbi nations thereof.4. The iontophoretic drug
wdebinardi4 devi ce of claim 1l wherein the at | eaBCTMISE006/038099

surfactant is selected fromone or nore anphiphiles,

bi oconpati bl e surfactants, ether |ipids,

fluoro-lipids, pslyhydroxyl |ipids, polynerized
liposones, lecithin, hydrogenated |ecithin, naturally
Izaprapylimyristats, isopmopyd galitaiel biclopbyidhegeyabsstaggdrans-
d@gctégln so% | ecithin, hydrogenated soy |ecithin, ]

SHuR SRS -PBRDE nReNiaSie, iNrhexang, arkexasseane aand tripropylamine.

nonoesters, sorbitan nonol aurate, sorbitan nonool eate,

sorbi tan nonopal mtate, sorbitan nonostearate,

sorbi tan r@onostleriahphatetid diug, delivebi d@hce of claim 1 wherein

sexqui ol eate, sorbitan tristearate, sorbitan

the pbleast ane golasaagny iscyaleeted deang Wades, adaohols, polyalcohols,

SSEERORIBIBLEIE ey RBUGHE 08 el it Cingmice
aci ds, phosphati dyl chol i nes,

phosphati dyl et hanol am nes, phosphatidylinositols,
phosphochét i nedheppatophoraticadrobatelinery, device of claim 1 wherein

tlﬁ%?@%@rﬁ%%ﬁ?ﬁé@\} %8?&%33@%31% eri@ %fefotﬁg%&ﬁ BEi@nogq?lgiE{%?gispersion

hgomgl AHTBE Seo R ShaRAMI8SibREShadd, Cconbi nations thereof.
5. The iontophoretic drug delivery device of claiml,

wherein the at | east one surfactant of the

phar maceut i.cal accept abl e yehicle conprises: at )
10SE TherGRERhBretis i by Eieet dam Tmaerein

| east a fi

td pRémmaddimichinbocphanbIRridomrRaARTAM drhelig! | nes,

and the second surfactants sel ect rom pol¥oXamer s
and pol yoxypr opyl ene- pol yoxet hyl ene bl ock copol yners.

6. The i oHt oph%et,i C dhug del i ver)( device of claim1l )
wherei n t Ad- at Thedentophperatis/isee selivenydayics ef dained veerein

' : LIS, r of,
i AR PRAoA) dockpiitie YEART: BReS Hh (3 STaH o dodd.
unsubstituted al kanes; ethers; esters; fatty acids;
and am nes. 7. _The iontophoretic drug delivery device

of clai m 12whefBerontaphealieticaliyg delieenysigyigeef cainyéwherein
| S I e, .ethyl .
iR PR AP B\ BHLTEHE: o Pbhyr emnian aaueous
pleasd.opent ane, cycl ooctane, transdecalin, trans-pinane,
n- pent ane,. n- hexane, n-hexadecane, and tri propyl am ne.
13.  The iontophoretic drug delivery device of claim 1 wherein
the pharmaceutically acceptable vehicle has a dispersed phase and a

continuous phase.

14.  The iontophoretic drug delivery device of claim 1, wherein
the at least one surfactant of the pharmaceutically acceptable vehicle
comprises:

at least a first surfactant and a second surfactant; wherein the first
surfactant is selected from lecithin, hydrogenated lecithin, naturally occurring

lecithin, egg lecithin, hydrogenated egg lecithin, soy lecithin, hydrogenated soy
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8 . The iontophoretic drug delivery device of claim1

wherein the at | east one polar agent is selected from
woavweros1zak cohol s, pol yal cohol s, gl ycerols, PCT/US2006/038099

pol ygl ycerol s, glycols, polyglycols, ethylene glycol,

and formam de. 9. The iontophoretic drug delivery

device of claim1l wherein the pharnaceutically

accept abl e vehicle takes the formof a coll oida

leicithimreridovedetabledecithiadhe siesoph asefasiamt & $électedFhma e

10. The iontophoretic drug delivery device of claiml

Rﬂx@mww RO RRIepYIPBaiPOly axetafiens blocksiepelyaarak es

dovi co of he 3t Wast ofenohRBiar SNRRP Y Sk ety St il ete,
elbglenyriiate, isprepye niyatetste! ts@pfdﬁwrpafmi@éte?ém@wﬂgne;z.

The i ontophoretic drug del i very device of claiml

ayYplocstane; Hanpisacatie.dranspinane ag-peptals, a-hexand, @-haxadesane,
r ' h .and an aqueous phase. 13. The

aﬁgﬂf?iﬁtﬁcpgfagﬁﬁ% apgg delivery device of claim1 wherein

the phar nageyt izat biie PolfRigahk & é’eﬂ@bt@ﬁ%&{ﬁ%é}ﬁ% alcohols,

di spersed phase and a conti'huous phase.

potyalegitads, edlyesrdt, glyceedls vieolygliesriotss etiiylenaigipcdl, pohyeiysiots, and
ft he at, | east one surfactant of the pharmaceutically
grgg%rmdgm e vehicle conprises: at least a first

surfactant and a second surfactant; wherein the first
surfactant is selected fromlecithin, hydrogenated

| eci t hi n, 1Bat urTdld ipntophoretiondrugedtslivenndewes of elairh Midnwherein
hydr ogenat ed g lecithin, soy |ecithin, hydrogenated
f@%p[@ %W%tcaﬁﬂacmép%\f@w'@m% the Torna of adegighin organogel.
surfactant is selected from pol oxaners and

pol yoxypr opyl ene- pol yoxet hyl ene bl ock copol yners; the

at | east de ndmedbatopholetRndrugdetiobscdedcd bpomaih Ml wherein

| aureate, ethyl nyristate, _isoprop¥ll nyristate, L
the sbawe%'&aﬁy pageptablecehidiatalirs theyferm &f eaperonic lecithin
-decal i n, trans-pi nane, n-pentane, n-hexane,
Oké%gb@fﬁji’ecane, and tripropylamne; and the at | east one
pol ar agent is selected fromwater, alcohols,
pol yal cohol s, %_I ycerol, glycerols, polyglycerols,
et hyl ene di"ycolThegenipghprstiosdrugrielivery device of claim 1 wherein

the pharmaceutically acceptable vehicle is formulated as a controlled-release

formulation.

18.  The iontophoretic drug delivery device of claim 1, further
comprising:
a therapeutically effective amount of one or more active agents

stored in the at least one active agent reservoir.

19.  The iontophoretic drug delivery device of claim 18 wherein
the one or more active agents are selected from immuno-adjuvants, immuno-
modulators, immuno-response agents, immuno-stimulators, specific immuno-
stimulators, non-specific immuno-stimulators, and immuno-suppressants, or

combinations thereof.
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formam de. 15. The iontophoretic drug delivery device

of claim 14 wherein the pharnaceutically acceptable
woehouesit akes the formof a | ecithin organogePCTA82006/038099

The iontophoretic drug delivery device of claim14

wherei n the pharmaceutically acceptabl e vehicle takes

the formof a pluronic lecithin organogel. 17. The

i ontophoretic drug delivery device of claim1l wherein

the phar mfeut iTdw ioptophoegticadiiug deiven) devise bockithateesherein

tﬁ% a_control |l %d-rel ease formulation. 18. The _

PoRDE N SPRE LCUYP RPN pir$§/edied;fram yaceings nadonistgr antagonist,

PR RGO RY;: oftoitinHt i Sl é(riwsﬁfe{dﬁé}eﬁfﬁi@ﬁ%@%apanﬁuvants,

or noie active agents store
irmbtunpgeagetolerogses, \aliergeri tollllikee isprbentyaidts, shdiil-like
del i,very devj %e of claim 18 wherein the one or nore
r%‘@tﬁ@'@é@@ﬂf@ %08 cepbdratiansitheraafmuno- adj uvant s,

i mmunonodul at ors, inmuno-response agents,

i mmuno-stinmul ators, specific i munostinul ators,

non- speci 21c i MmerionidbharstRirug .defivery device of claim 18 wherein
i mruno- suppressants, or conbi nations "t hereof.20. The
the, DS SR Mreeiactive agents areesslected fiomn analgesios, a8estheties, or

cB%ir%ﬁ)ngrtthéro? active agents are selected from
vacci nes,” agoni'sts, antagoni st, opioid agonist, opioid

ant agoni st, antigens, adjuvants, i mmunol ogi cal
adj uvants, i nmmunogens, tol erogens, allergens,
tol | -1 i ke2Pecepheronigphpestic, dragdeiivéty-device ofdeipt 48, further

i sts, or conbinations thereof. 2 1. The
C%&fﬁggﬁm etic drug delivery device of claim 18 wherein

the one o ' t ; S e af :
anal gesi cgt @Eﬁ%%’?ﬁ?%@? e?fﬁ'?%?ﬁ ons%ﬁi ﬁl(af[rgtg%c_:tlvgfgent
a;rd.g herapmthioalgbt feﬁfecdivegarldeumt\m‘ra/s?]kmricb@cmrﬁe a:{jléllit,nmé&econd
urther conprisjng: at. |east a therapeutica
a%t'lvfee%g(?rvéﬁtg%gaﬁ{hagnfthg flﬁtr%qtlvg(ﬁge@g tagélfﬁt eemidthé se_cond active
abBRssten A the ¥t RELP6hS YEAIBYEA RbeRFECONd active

agent, the sec
23.  The iontophoretic drug delivery device of claim 22 wherein

the first active agent is selected from an analgesic and the second active agent

is selected from an antihistamine drug.

24.  The iontophoretic drug delivery device of claim 22 wherein
the first active agent is selected from an analgesic and the second active agent

is selected from a steroid.
25.  The iontophoretic drug delivery device of claim 22 wherein

the first active agent is selected from an analgesic and the second active agent

is selected from a vasoconstrictor drug.
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active agent different than the first active agent,

the first and the second active agents stored in the
wanod7@asti4 one active agent reservoir. 23. The PCT/US2006/038099
i ontophoretic drug delivery device of claim22 wherein
the first active agent is selected froman anal gesic

and the second active agent is selected from an

anti hi stam ne drug. 24. The iontophoretic drug

delivery @i celhef ioataphorelit avtugrdelivetindevice oF chairhi v durther
agent .is selected froman anal gesic and the second
CORIRMPINGigent is selected froma steroid. 25. The

i ont ophor %&' adl aulgrsfjg%t'i\)éeé%erﬁ% Caesé’éorﬂ Qétmez?hé("g‘géoqonactlve

the first ac Ive agen rom an analg

et tifferesicthad thae first actige agents tieefiet bad the @ﬁb@nd actlve agents
vasoconstrictor drug,26. The iontophoretic drug

sirepvia the atlgasboae agtive agant ESEMMOd: conpri sing: at

second. actfiarelihatREbufPely ot ephis FEbipeopl08s an
oRG&MIE phiale foi ét&hngl‘ﬁﬁ’e fif? a8RFO BFeRC bihd AirP8QIESusS isetor

in the at | east one active agent reservoir; wherein
storingpiter sreoadtdativblageatcept abl e vehicle i ncl udes an
organi c phase for storing the first active agent, and
an aqueous phase for storing the second active agent.

27. The i grft ophHeEiohfoHorstiglug Vi e ey bige BF chifi 1Twherein
wherei n the pharmaceutically acCceptabl e vehicle

tlnejphlaﬂrnacemmailyasce;atabmmmodecﬁtﬂrﬂaemmhpm@etr| n with at
| east one activ ent maki
e ne anFomBlex il ALcycidextih BRih g leastare 2atilg agent

delivery device that provides transdernal delivery of
one or nore therapeutic active agents to a biol ogi ca

| nt er f ace,28conpX hresthed opmeping avg aetive pget laminate for an
nposi tion cogPrl sing. a f| rst surfactant and a

'%ﬁ%@@ﬁm%w@ ivenydgyice thgt Rrawdasoipansdesmas Aplery iohgne or
L T L e
conposi t | greparing a lipophilic composition comprising a first surfactant and
a nonpolar solvent;

preparing a hydrophilic composition comprising a second
surfactant and a polar agent;

mixing the lipophilic composition and the hydrophilic composition
using a high-shear mixer to form a pharmaceutically acceptable vehicle having
a lipophilic phase and a hydrophilic phase;

impregnating at least one substrate with the pharmaceutically
acceptable vehicle;

forming a multi-layer active agent laminate including the at least
one substrate with the pharmaceutically acceptable vehicle and at least one
delivery rate controlling membrane; and

physically coupling the multi-layer active agent laminate to an
active electrode assembly of an iontophoretic drug delivery device, the active

electrode assembly including at least one active electrode element operable to
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using a high-shear m xer to forma pharmaceutically

acceptabl e vehicle having a |ipophilic phase and a
waypdiropidihi ¢ phase; i npregnating at | east one BQDAS2@EB38099

with the pharmaceutically acceptable vehicle; formng

a multi-layer active agent |am nate including the at

| east one substrate with the pharnmaceutically

accept abl e vehicle and at | east one delivery rate

peovitie @ln élagtromotivefirce & dripd vs [zt symeasfithe phatrhaceutically
mul ti-|layer active agent lamnate to an active

asceptabirivehisiedram ihe mullirlayaiesine eeentiamingtedel a bisiggical
nﬂ%ﬁf‘ gg, the active el ectrode assenbly including at
'&48tone active el ectrode el enent oper abl e t oprovi de
an el ectronotive force to drive at |east sone of the
phar maceutically acceptable vehicle fromthe

mul ti -1 aye9. actiheemetfwet of clainh a8 ewherein bhelipephilid composition
fi rr%terface.. 29. The net tllod ah C|ﬁli m 28.. wherein the
VRSP ESeS MR 8F MoSR IPAPRING ACREHAPFYSs one or nore

i pophilic active agents. 30. The nethod of claim 29,
wherein preparing a |ipophilic conposition further
conpr i ses:30onbiihe mgthdteof ¢laisn 28 uwheartimpreparing a lipophilic
nonpol ar solvent, and the one or nore |ipophilic
CORMRQREION,LRNST CaMPriS§®e et hod of cl ai m 28, wherein

the_hydr oRinifing BRI RRcAH: HETERBR SR Pthe one

nore hydrophilic¥active agents.

ot Iradre Ipobhilictemtiee mgenepar i ng a hydrophilic conposition
further conprises: conbining the second surfactant,

t he nonpol ar agent, and the one or nore hydrophilic

o e Ie 2, T R 2 R P i

form ng at” l'east one mu am nate

coORiUSitiaSfuripRy sbeprisis onerimgret igirephilie astiveoagents.
delivery rate controlling nmenbrane to the at | east one
active agent reservoir wherein the delivery rate

controlli me a co I e |V fopin
the phar rrg‘%eut :‘ﬁ?{ﬁ %tho&&f&a% Btf whefdin ?Jfregael*rlg 551\}dr%phlllc
composition further comprises:

combining the second surfactant, the nonpolar agent, and the one

or more hydrophilic active agents.

33.  The method of claim 28, wherein forming at least one multi-
layer active agent laminate comprises:

physically coupling the at least one delivery rate controlling
membrane to the at least one active agent reservoir wherein the delivery rate
controlling membrane controls the rate of delivery of the pharmaceutically

acceptable vehicle.

34.  An article of manufacture for transdermal administration of
medication by iontophoresis, comprising:
an iontophoretic drug delivery device comprising an active

electrode assembly comprising at least one active electrode element and at
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acceptabl e vehicle. 34. An article of manufacture for
transdernmal adm nistration of nedication by
woanmi7opiaas esi s, conpri sing: an iontophoretic drPag/uUS2006/038099

del i very device conprising an active el ectrode
assenbly conprising at | east one active el ectrode
el emrent and atl east one active agent reservoir, the at
| east one active agent reservoir including a
learetronecaativiecagent resarepit,2the et Vet ohe axtivp rEgeinh gesyirvoir
.l east one surfac_anﬁ, at | east one nonpol ar sol vent,
ingiidine § Bhaimanriigaihsaceapiakle VERDIR COMPAS NGHAdeas anee

[ I [
PR Fr T noa e, BT KasF BnB rBiin AR, € a

l¢asd sinecativaalesteodegelement sperabié to plovid®iah el@rdhasH@force to
form conprising, one or nore active agents sel ected

drive anerell yete astiveagants fontthe afleasianeactivnageniarseivoir;

the at le f I in the .

phar rraceu%% g%_ S) ngﬁ@%%?%?@m 6’8&%’2@@19 AMRICEMPLR RgHke agents
selevted frompamalyesics naidsiedticaNsr EGmbliABRIBERL] the at least one
adm nistering, to a subject in need of pain therapy, a

dorage feiin iaagiedyin dhe pbamiaceirtisaly actepthbleateHidasandne
dosage for . the articl.e of manufacture of claim

39, wher o PRGkEOp Rk Bl dvidiBe MsttERRES Folfhadeagally
atiafhistetngC 6 BNLjRHENSEd b P&in therdpl; i i i
del i veri r% a thejr apeu?i cal l 9 effezelﬁ@\,/g‘tgﬁnfa‘g%tuﬁgéll%%fgectwe
agound o thepatkleastane dosaga fadBl. A met hod for transder nal
adm nistration of at | east one anal gesic or anesthetic
by iontophoresis, conprising: positioning an active

2 et 000 3800 eI o bt bPER 40, IARELR e Of

an iontophoretic delivery Ice on a biold
packagd msertdtirthescinhpdsées:t he active el ectrode incl uding

an active ent reservoir conprising at |east one
anal gesi Caggb%{grsqwi@ﬁt@logglsptﬁ@ggg@mA@ynpte@Jobgebvermg a
) Coal L Lol L ¢
RN SFRpLYe SRRTRL P HISH R AR Ve

and at | east one polar agent; and applying a
sufficient _anmount of current to transport the at | east

one anal gé8i c 6rmghost ietrapsdeimal admjsistratioof ahieast one

afSigb¥ AUHESHARDY Bhiophofedit Scomprising:

positioning an active electrode assembly and a counter electrode
assembly of an iontophoretic delivery device on a biological interface of a
subject, the active electrode including an active agent reservoir comprising at
least one analgesic or anesthetic active agent carried by a pharmaceutically
acceptable vehicle comprising at least one surfactant, at least one nonpolar
solvent, and at least one polar agent; and

applying a sufficient amount of current to transport the at least
one analgesic or anesthetic active agent from the active agent reservoir, to the
biological interface of the subject, and to administer a therapeutically effective
amount of the at least one analgesic or anesthetic active agent to produce

analgesic or anesthetic therapy in the subject for a limited period of time.
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bi ol ogi cal interface of the subject, and to adm nister

a therapeutically effective anobunt of the at |east one
wanel7gasile or anesthetic active agent to produer/US2006/038099

anal gesic or anesthetic therapy in the subject for a

limted period of tinme.37. The nmethod of claim 36

wherein the at | east one anal gesic or anesthetic

active agent is selected fromalfentanil, codeine,

COX- 2 i nhiddi. t orfhe wptraidest, claiph 86 dviegein the,attgastiohe analgesic

3 A sl SEBE L o A 0.2 s,
B Aot ol AMBBYEY BN Ry meporine

neethadene anemitise nwrphipchiimatics TaldXeies tlons&FoidaNanti-
nmet hod of claim 36, wherein the at | east one anal gesic

inflaramatani srugs NeAlRS)ag¥yrodongs faraiferdanibrsufentantrandiricyclic
j . Sef f fom i nmuno- adj uvants,

FRuERRSkalt: 3P EMDRiR R eshonse agent o

i mmuno-stinmul ators, specific inmmuno-stinulators,

non- speci fi c i mmuno-stinmulators, and i mmuno

suppr essarBs vdde methodsefokist 36 anbarpimthe at lepsibont analgesic

nist.,. opi.oid an ni st, antigens, adjuvants,
O?%ﬁﬁ%%legﬁiaghye QQFU{@&@}? qqmllﬁ?ﬁens, t ol er ogens,
al | ergens b ' ; )L b
Cecoptor SnEdn mbte iRt sSReom BRSO agLvaKR,
imetuneamoftiulaters nind@unbeesponsepad srite gnamsnd-stinivtators, specific
.anmount of current to transport the at | east, one
NG RUIBHOS aQn-RReSHC MRMUPe-StgaalasS Y Uno-

idi i Ci vol d : . .
sBEERSN VI8, BiEnie AR oBid B0 Rl Ui
aatigens sidju\ants iestinedlogicalkddjveartg smmuonsgerss] tbigradems,

har maceutj cal |y acceptabl e vehicle conprising the at

allergens oied-likgregertonagonists, and talrke srrenienpaipapnists, or

cémbYr%}fonsEm?retol?e at | east one polar agent; fromthe
active agent reservoir to the biological interface of
the subject. 40. The nethod of claim 36 wherein

appl ying a _sufficient anount of current to transport

the at I'eddt ofdednaihgesifelaim dnudereiniappiing aes uiiigient
aﬁmg)% 'g?gﬁq?@gtg‘éfeﬂ'@%gﬁgg lélf’tfle'acs't %rr])te aVn%\Ilgtea § o?ggegtwe{ig ggtive

agent comprises:

providing sufficient voltage and current to deliver a therapeutically
effective amount of the at least one analgesic or anesthetic active agent carried
by the pharmaceutically acceptable vehicle comprising the at least one
surfactant, the at least one nonpolar solvent, and the at least one polar agent;

from the active agent reservoir to the biological interface of the subject.

40.  The method of claim 36 wherein applying a sufficient
amount of current to transport the at least one analgesic or anesthetic active
agent comprises:

providing a sufficient voltage and current to the active electrode

assembly to substantially achieve sustained-delivery or controlled-delivery of a
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assenbly to substantially achieve sustained-delivery

or controlled-delivery of atherapeutically effective
wanourriind the at | east one anal gesi ¢ or anest RETiUS2006/038099

active agent carried by the pharmaceutically

acceptabl e vehicle conprising the at |east one

surfactant, the at | east one nonpol ar solvent, and the

at | east one polar agent; fromthe active agent

therspevbically effediive Envdwgict she bhleast ane anhlgeiz ednetihetic
4.1. An j ont.opl;b(;,rt?\ti Qh drug delivery device for o
ﬁ&?'&%@&?ﬁﬁcwgﬁ' hrahaRecerticallyracegptable wghigle comprising the
o oy . . .
A AR sy TR0 e TR, ol Bis ABapt one

potarsigemteframtthe active agentesehaicintthe dislogical pésfadenés the
ve agent reservoir, the at |east one active agent

acti

SPEEE*voir i ncludi ng a pharmaceutically acceptabl e
vehicle conprising a plurality of first vesicles;
wherein the plurality of first vesicles are sel ected

from |'i posianes Amicsedifored BRROIENen) 87isé $6SHERRINg
virosomes, cyclic oligosaccharides, 'non ionic
transpaepaldeliyery of ens onmere Herppeltipactivaagents ma biological

. es. at .l east sone of the first vesicles
'&%@%%%léddn@%hgr nore therapeutic active agents; and
the at | easladiNe A&t SSRMBIPHIGHRFRR le2RIMBASIVED

rovide an electronptive force’to driVe at | east some
ctiode glamenticangt i cal | y accept abl e vehicle conprising
the plurali f first vesicles; fromthe at | east one
active agg}tlgé/arsgggp@&%ye @Sepﬁ@sﬁir‘fﬂ%glﬂ%ﬁ!t %laﬁf ape gelive agent
reerydih ol A R ik reetiibily, &tcekibie JeNickPodthoRisAd uraiiy
ohfiest yebietetse tvhereim thenplurality dif divetiviesiclésranenseleoied| fegrar s,
i Muno- res&%nse%% ents, jnmuno-stinulators, specific

lipAFRMBS IS rest 8iNasomes. KRRSEISOMesHHiIREomESHEYEiCor s,

: . .  of
el N
vebielest at st somewf the fisst ivesicRREHEIUMINCoMe 8r ARRS tiserapeutic

sel ected from vaccines, agonist, antagonist, opioid
aghshagentsophaditie ahleagbene activinelegiade element operable to provide

< E ATl B 68y Bt by LERHAOREG S ety acooptavi
vehidld edrpltisikg the pRIARY ofitsty@BicksS frof tHeOAbIASE b active

thereof . _ _
agent reservoir to the biological interface.

42.  The iontophoretic drug delivery device of claim 41 wherein
the one or more therapeutic active agents are selected from immuno-adjuvants,
immuno-modulators, immuno-response agents, immuno-stimulators, specific
immuno-stimulators, non-specific immuno-stimulators, and immuno-

suppressants, or combinations thereof.
43.  The iontophoretic drug delivery device of claim 41 wherein

the one or more therapeutic active agents are selected from vaccines, agonist,

antagonist, opioid agonist, opioid antagonist, antigens, adjuvants,
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44. The iontophoresis device of claim4 1 wherein the

one or nore therapeutic active agent are selected from
woenmi7ucxiid di ne, tetracai ne, Novocai ne(r) (procRaCnag2006/038099

anbucai ne, anvol anone, anyl cai ne, benoxi nat e,

bet oxycai ne, carticaine, chloroprocaine, cocaethyl ene,

cycl onet hycai ne, but et ham ne, butoxycaine, carticaine,

di bucai ne, dinethisoquin, dinmethocaine, diperodon,

"?yrwr}ﬂlwm_@al aﬁ@\gam‘p‘,dmmun(mmgh nltoier_,ogenpraldérgens, toll-like receptor

nal com ne, .fornocai ne exylcaine, .=

DRSS BB RESS o Brasiibts dr Homkinatians) thereof.

nmet abut oxycai ne, nmethyl chloride, nyrtecaine,

but anben, bupi vi cai ne, nepi vacai ne, bet a-adrenocept or

ant agoni st44, opihsi idntopdlogess devick utf atditi £nivhereigttihy bne or

am npbenzoat e, fonoci ne, hydroxyprocai ne, isobutyl

MRr sﬁﬁﬁ@&@.@sacgye RIEPERIFseleRted dom eenthucriding friracaine,

NOBLhRe® %ﬁ-ﬁ\ﬂ]@%qﬁé ' cl e ,

pi per ocal Q@?C%Qﬁ% ocanol, ,p%?g?}gﬂ:gﬁé;’érgﬁlpﬁ%%apgé?xmate,

betaxyaaimeaicadicajien phloroiosginep tocadgthgiahBecyclomethycaine,
pyrrocai ne, salicyl alcohol,

%ﬁudococaine, : ) ) C .
bg ggmmmwgglr@,pp@g@g]qqg,lbqqamle@thlsqun,mhﬁ@,thocame,

' [ et r ' . ti | sant s ,
digerOoE Rtortife. iofioPfiing Yoo iNe, BBt Jepaicomine,
farmidaieainesylcaliey hyaFGEtBRcalicd Raaiinsddine, (&VdRERONE) |

mar cai ne, chl oroprocai ne, etidocaine, prilocaine,
metapidexyerine prrive shiesidezolydsraine, bulsinverraibupjvicaide,

GNP BE b EC Panhee e
ey BRiiMoBd1EzcRRA fERRRIHG, ‘PI?H Wwﬁﬁﬁb‘éﬂﬁé}@%cgosd)??-gh%okfenzogte,

conprising a plurality of first vesic ormul ate
nagpaingoactachinedortboegise, dxathazaine,qrareathoxybaine, phenacine,

'ontlo hor esi.s de\ij ce of claim4 1 vi,herel n a )
PEER; BIREraEiRe Ralicanch Riametine RrIGCaINe  Piopanogaine| es
: o " ont anh .
PhAERSCAING. HiRpiPdvaind, RI8AdSocdtie, pifiSentE 8B Siidhol.
pate¢hydxycalnet, piricfochires risvesing| telycaing, tidwecaine, tstrataire,
err&@ utic ac,%i,vea ents sel ected from anphiphilic

tr
aalﬁqq SN UnIStBRIAS, AEicAING. vacalenpECANRIsRpthPraine,
SRS e ISR & o e
priibcaine| fiydochinddrerizocaineybsiaatiné abppachinen afll dik\aine, or

(s}lﬁu,ral,ity of first vesicles takes the form of
ceRbinadiens shegeof.

45.  The iontophoretic drug delivery device of claim 41 wherein
the pharmaceutically acceptable vehicle comprising a plurality of first vesicles is

formulated as a controlled-release formulation.

46.  The iontophoresis device of claim 41 wherein a substantial

portion of the plurality of first vesicles takes the form of liposomes.

47.  The iontophoresis device of claim 41 wherein a substantial

portion of the plurality of first vesicles includes one or more therapeutic active
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mul tilamel lar vesicles 49. The iontophoresis device of
claim4 1 wherein a substantial portion of the

wohorauizly of first vesicles includes at | east PONAIS2006/038099
vesi cl e bilayer and an encapsul at ed aqueous

conpartnent. 50. The iontophoresis device of claim49
wherein a substantial portion of the plurality of

first vesicles includes at least a first therapeutic
agentsveelacfedtfrann ammwimm&apsmeaa@mtaglumxpmhocmragm

sqund therapeutlc ac nt associ at ed mnth

RO EINE dorie B CaspSAPUATORIE aQteraaRIs RS

c8f®Matifls ﬁé,%q)ffrom one or nore hydrophilic active
agents ang charged hydrophilic active agents, the

second therapeutic active agent selected from
anphi phili¢c actjve ents, and |ipophilic active
agents. % THES 'Qﬂtl%@BﬁEﬁ‘Sé%ﬁ@V'QQ\ﬂf elairpf4 lcwhergia ajsubstantial

pWHE{neﬁ‘;ﬂhétplu tof]ff?ﬁ’\fgsmflgsgg%l S eﬁ%\&ﬁ? 8 f&flarr%%a or

vesl c |nc es aflrs
nummanmmareemebgeV|ce of claim4 1 wherein at |east 30%
of the plurality of first vesicles includes a first
active agent 53. The iontophoresis device of claim4

1vvherein t. % of th [uraljt f first .
vesicl es (el ujﬁgl %p?@{esasc??\ﬁge 888':?{34 A whéfeh a substantial
portion of the plurality of first vesicles includes at least one vesicle bilayer and

an encapsulated aqueous compartment.

50.  The iontophoresis device of claim 49 wherein a substantial
portion of the plurality of first vesicles includes at least a first therapeutic active
agent in the encapsulated aqueous compartment, and a second therapeutic
active agent associated with the at least on vesicle bilayer; the first active agent
selected from one or more hydrophilic active agents and charged hydrophilic
active agents, the second therapeutic active agent selected from amphiphilic

active agents, and lipophilic active agents.

51.  The iontophoresis device of claim 41 wherein at least 10%

of the plurality of first vesicles includes a first active agent.

52.  The iontophoresis device of claim 41 wherein at least 30%

of the plurality of first vesicles includes a first active agent.

53.  The iontophoresis device of claim 41 wherein at least 60%

of the plurality of first vesicles includes a first active agent.
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