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A1l MJCOUS MEMBRANE ADHESI ON- TYPE | ONTOPHORESI S

DEVI CE CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001]
This application clains the benefit of priority on 5
the basis of the prior Japanesq Patent Application No.
2005-297745 (filed on date: October 12, 2005), the

°rt ol HESAARR TG KBS S B SR BB bevice

Field of Invention The present invention relates to a
t echni que transderrral I
i oni ¢ druds EBENG

dr pgoeal]i Very)Thi\@r@pﬁﬁéétlf)hC%lélYns El’i@ Béﬁéﬁ'ﬁt of priority on
|nvent|on relates to an_iontophoresis device useful 15

i ntBer i basik | Pfanhest A5i9r admipanasd | Rptenti ohpellﬁa&@n No.
| NDY S - 20LPYS Xﬁmet aph (Patedl oehy@t e12, [9608)), the entire

Background Art haod of 1| ntroduc:| ng (perneati ng)

i offigcloghiig qfl wédeh ds inerearatad herein FetRraniEouS.
rrenbrane 20 (here| nafter, nmerely referred to as
"skin") of a predeterm ned site of a living body into
t he bodythroug QKGROBNY Q 5 ENMENJION an

eI EGDOQ tielg 5gm¢e,§ﬂéﬁl cient to drive such an ionic
dr ug ca I ont ophor esi s (i ont ophorese, ion
intr oductl on rrghﬁo@resﬁﬂﬁ W&%@Poﬁﬂﬁ@ﬁaﬁ?) a( §gehnique for
fo 0 0
br rAa Igp ﬁﬁ%@érlﬁg 3}%?&99 fdnik 'drg ggiyﬁ means of

pOSItIVG | ons ar trans Into
t hiortaRhoreaine (Gams dsrmal Aou @b\sery»e Moge] seesifically,

' ntﬁé ﬁl’@é‘éﬁﬂ Fnv¥AtIYN ‘Péla”ﬁés‘ QBtéﬁhWrﬂ%'p%&%‘éié:Qie@&e useful

th e ot negatlve har ge ions are driven
(t Pang ¢¢r@&§;y.and hably] AdgnnIsteringe a5 WNIGt Koug into a

(NP9aEHYE rﬁ@n@b%é%‘?‘)tﬁnﬂnﬁ%"@v{ag!n gpctric system of the

i ont ophoresi s device ventionally, a |arge
nukBB8P3drBagkaroundiAthor esi s devi ces as descri bed

above have bee d
63- 35266 A, Jpﬂoﬁhggﬁéay°§s’§§’° 5 2@"%}?"'9) an ionic

zoggugzgpiggegi\ oglpti_a@o(;;qgaggm aJp in or mucous membrane
(hereinafter, merely referred to as "skin") of a predetermined

site of a living body into the body through the skin by giving the
skin an electromotive force sufficient to drive such an ionic drug
is called iontophoresis (iontophorese, ion introduction method,
ion permeation therapy) (see, for example, JP 63-35266 A).
[0004] For example, positively charged ions are driven
(transported) into the skin on the side of an anode (positive
electrode) in an electric system of an iontophoresis device. On
the other hand, negatively charged ions are driven
(transported) into the skin on the side of a cathode (negative
electrode) in the electric system of the iontophoresis device.
[0005] Conventionally, a large number of such
iontophoresis devices as described above have been proposed
(see, for example, JP 63-35266 A, 1P 04-297277 A, JP
2000-229128 A, JP 2000-229129 A, JP 2000-237327 A, JP
2000-237328 A and WO 03/037425 Al).

Such conventional iontophoresis device as
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35 2000- 237328 A and WO 03/037425 Al'). Such
conventional iontophoresis device as A 2 described
above is requested to efficiently and stably

adm nister an ionic drug, to thereby secure a
sufficient therapeutic effect. However,

S ek poerapeuwie & b e
or BeSREtied ahoke Inrenueated £osariGenthy 3ndl StAEl ddminister
nganum?cntambgartf@ theréthe ﬁd(;uné engufﬁ’életritetherapeliltlc effect.
a |Sstratl on, O a | ONi, C r.u m si_gni fi.can

YR B TtoPhArRais  dRVIEReIS barfly dixed 63 blological
St abd_;anawritaﬁinrrglwatef BN itenisurfices ty]ilﬁle&i by a mucous

?Iyﬁ':'é) Icahﬁorgaﬂﬂg‘gﬂé m n%é(né’tf &%an\q'lﬂtgwsiafs%ﬂf‘on of an ionic
| odraghengy! bed%\igﬁﬁ'utasnﬁv h@féd’flé@l” arrthélferfbrem éll‘ﬁabllng the

BB SR ASAA T AT o LA s o
IrmBﬁ)l'o'@li‘!aile\@hgfan tdl#ht%*i’ﬁlffq dﬁ%‘%érbi‘?ﬂ iBs o FAaEeOtypiffed by a

prior art an obj ect reseBt |nvea i Qn

|s"?lbc?>‘|'%\,‘“§énﬁﬁa!"6n Mpﬂ?ﬁ%@$s°fdé\ﬂ dgnE‘PlB Pregist device is an

ef frmplottanBpFodlail m a&EURi kg raaguﬁmcuehtatrheraple@.tiié effect.
into a nucous nenbr ane contalnlng water 1 n |

surface. [0007] In order to solve the above-descri bed

probl ens, i on ARYSQHETHECINVENTION: an
Eﬁhb pomer source evl Ce; ah I rst electrode
ﬁj For aBREnPESSRRhJnYENtisn chas eed Made iy view of

bOﬂYetéBW@fdé’sdﬁllséﬂSpfw’@iﬁ§%fOt’hé%ﬁ@ﬁ'm drite arpram;ect of
Hg@b\éﬁl ont ophoresi s, the first el ectrode asse
be

prect eU"‘(Qﬁ‘i'ﬂ@ éSe&@rPGOMtﬁ%raﬁodPEEOBBOF%éS device

anénéblﬁl%ﬁ?ﬁé ﬁf%éh?%@%&%ﬁékdﬁ%lﬁlﬁ%‘ﬂbﬁr of an ionic drug
el ectrod he first 25 el ectrode assenb E%ﬁyg?rel n

t hito; asmun,q%@t mRebi3se ePHtaining water i i

pO[@OGVﬂf or brimgirgeritdcsiethe dboPeales@ied t‘[Si'oblems, an
first electrode assenbly intg close contfact, wth each

ot pdtophpresime deMcor E9BPNIRSy PNacBle@iGt POYEE source

paﬂévﬂ:fe arg efestf @Fécl%fdé HsseB 1y Mo rrHBHi MBS LRI O&n ionic
osed of er that exhibits adhesi veness

omﬂﬁggtt& a ¥U}§bth°<fh’(§ raughqadacors m@mbrane by releasing
the ionic drug by iontophoresis, the first electrode assembly

being connected to the electric power source device; and a
second electrode assembly as a counter electrode of the first
electrode assembly, wherein the first electrode assembly
comprises an adhesive portion for bringing the mucous
membrane and the first electrode assembly into close contact
with each other, the adhesive portion being placed on at least a
part of an end face portion; and the adhesive portion is
composed of a member that exhibits adhesiveness owing to
absorption of an agueous medium.

[0008] In another preferred aspect according to the
present invention, an iontophoresis device comprises: an
electric power source device; a first electrode assembly for
administering an ionic drug to a living body through the mucous
membrane by releasing the ionic drug by iontophoresis, the first
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present invention, an iontophoresis device conprises:
an electric power source device; a first el ectrode
assenbly for 35 administering a8n ionic drug to a
l'iving body through the nmucous nenbrane by rel easing

t he, i ru to hor esi s e first 3 .

 Elactode Askbmbly REIRG Cofnetted o.hé &leftric aqwer source

IOOMGVIGEOUEQG adﬁéﬁcﬂﬁd @lédt@&@@@@énfbﬁfbsoaie:cﬁmmbétectrode

e e 1 IS el e

ooeb b ek, Sletrod cassamblye et “Eheogsgpyd electrode

suasgerm asumdtﬁfd@a"rmﬁnftéretfw@hfé@éhtnfam portiéy of the first
r ectrode sse t he jontaophoresis device
Lobictiede cassambhyy otie ) ioRHoRhSras N ey CondambEises an

WE&&héQW@Woﬁti@rrl] f?ntmﬁ?rﬁlm@qwmusﬂtmeﬁhsme and the

con 0 e esjl ve

sulﬂlﬁepquesas?aéeme d.nrteuﬁf%ﬁ%nwata rWltﬁsh gach ¢ gther, the
igagngésg}sezwrem aaﬁiegﬁ?hztdhn Hh Hﬂgrea@%r;gesghg?grpomon of
ov&h%n?%coagssﬂ%@ﬁreﬁoeofas&@raaﬁéo nd=thenadhsgYs Rortion is

me¢dipotePPer A | krnber @REEPERNSItS ddhesfveness owing to
accordi ng to the gresent i nvention conprises at |east:

pI%t'é$W§Pt'9He°ff Apsequeads BRdiHiRenbl y and the second

FF009fe asseabhyetHp®nof Gﬁé%ﬁnﬁe'fﬁéafiéntophoress device
res&gﬁﬁbvelget;ner i zing the iontophoresis devjc

ng n é'&Y@@t'Gé\uC@énPHﬁ@S ak| lmssg placing

t hl?hé 'ffr%t @lb%fidd\@'%s%%?ﬁﬂw hﬁd’ th%I §é§6nﬁhéléétﬁbde assembly
g [O As descrlg above, the |oBho horesi s

Riiced ad@b’rc@ilﬁg tHam r@ﬂ@senf%l?ﬁ@ﬂi"ﬁ senergizing the
Cq%?kbb%b?és@’ d%r\f'ééghnfh %ﬁeaéle%‘ih%sq)&we?%bu%‘efdlé\lnce, and

brln ous rane an ectrode assenb
Alowing thefirst €le w&rﬁd@aeﬁsmﬁv toaeelease-the ionig drug.
O@ldmg Car}t\é’e ddddrib&dt labave, stré! viokts tﬂl‘ioﬁ‘e%'@d device

cous rane Contalnlng water In |

Is?ﬁ"?%é’m%t@l‘\il@ mreseRtrimeentionTiE qpshitted duigrranging

Fi $n édhésﬁ/é“;?d\‘t%‘l?“fdfg birl\fgitid ld riﬁu%u@nmembrane and an
ionto horeS| s devi ce accordinhg to an ‘O.'VI nment of

t he
praleckrode assemply it clope” soatéa%tpef&tt gagegther. © As a
shadule, bieidaik dragecan be efficiently and stably administered

into a mucous membrane containing water in its surface.

BRIEF DE PTION QF THE DRAWIN
[0011] Fig. 1 is a view showing the outline of an
iontophoresis device according to an embodiment of the present
invention.

Fig. 2 is a perspective view showing the back face
side of an electrode assembly in the present invention.

Fig. 3 is a view showing the outline of an
iontophoresis device according to another embodiment of the
present invention.

Fig. 4 is a perspective view showing the back face
side of the iontophoresis device according to another
embodiment of the present invention.
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30 side of an el ectrode assenbly in the present
invention. Fig. 3 is a view showng the outline of an
i ont ophoresi s device according to anot her enbodi nent
of the present invention. Fig4 4 is a perspective

vi ew showi ng the back face 35 side of the

i ont ophoresi s device according to another enbodi nent
of the present invention. 4 DETAILED DESCRI PTI ON OF

THE | NVENTI 0 RIPTIQ8H OFOTHE TNMENTI
n

t of th t . ti th

DolRBIR esi s ASwlesrriBed aleke, 36CoEd g to one arpact of the
sopresenievimeentioh, r theel kttophoastisntdeviter comprises: an
adnj ni sIe_rin an ionic aru b_y rebeagi n%qt#he i onic bly f
drnk%'cl%(ﬂg%hﬁp@g?% §Vice; 2 nfirsba§iagtredgn agsembly for
ﬂuadnﬁtnr@lréﬁld : l@?ﬁari lh@ntié! H$uge|lﬁﬁtfeléasﬁ$%etfhéyibnlmgdrug by
connec 0. e el eclri 0 r sqQurce evi ce;, an a
S JBHigrHaresis a8 248G GolY Hrosidh' e MACSHEheTabraRe, the
t hfirdt iedécrode aedenabBeBRing whanrictetheo ftHestelectric power
el ectrode, assenbly has an adhesive portion f
or SOLNGE, devicen alds ansrePa. cleetrofe assemBly.as aycounter
asekedtrydentof <t|het afglfst \éltébltrw@t atbemtzlwfmﬁmquhe first

ortigon peln ce on a e a art,.o n e .
P oEle A Eode . Ads BN dvak i SaPesive DaoruShs 1os Briaging the
Oerﬂ.ldmjwt_ eheiritsrta i N tﬁeaﬁfﬁsél&ggége%mwtinto contact
apsoyr. | on O an ueoys nedadl um ., reln er
e adh SHhEE fik adbedVecPatLb R Betng BISCRE At least a
of partor 6f eaheerrdDPgEEE o itV ARdt thedr&dhasive pbetion is
1 shows a tage wher e an |Entoghg[eﬁls a vice 20 1 is,
arcompasesh af A cBlEMRERLtHAL SXBHTS; ANRESKeasss nowing to
iltébsémn‘i@ﬁeof Eheaaeébehe_re&ﬁu?mevifpe t1 clomoltri ses: an
e ower sour eyl ce coa, 1lrs el ect.,ogae .
s3] o7Foteiginaties dhe prasent invaptian will b€ described
r ed @ AP Bakhe of A peefirre do¥mbediragRestidowntia thé idtawdings.

body through the nucous nenbrane, 25 the first . .
el ectrode assdngryl 5?'0&’%@ statewhere an ipntophanesis device

poek aprdged N & Mucals manbPafecleed hEsiningswEReY in its
4 as a counter electrode of the first el ectrode .
astWiface. rFUheclontophoresis device i comprises: an electric
power source device 2; a first electrode assembly 3 for
administering an ionic drug by releasing the ionic drug by
iontophoresis to a living body through the mucous membrane,
the first electrode assembly 3 being connected to the electric
power source device 2; and a second electrode assembly 4 as a
counter electrode of the first electrode assembly. Further, in
the iontophoresis device 1, the first electrode assembly 3
comprises: an electrode 31 connected to a side of the electric
power source device 2 having the same polarity as that of a
drug component of the ionic drug via a cord 5; an electrolyte
solution holding portion 32 impregnated with the electrolyte
solution, the electrolyte solution holding portion 32 being placed
adjacent to the electrode 31; an ion exchange membrane 33
which is selectively permeable to an ion having polarity opposite
to that of a charged ion of the ionic drug, the ion exchange
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the i ontophoresis device 1, the first el ectrode
assenbly 3 conprises: an electrode 31 connected to a
side of the electric 30 power source device 2 having
the sane polarity as that of a5 drug conponent of the
ionic drug via a cord 5; an electrolyte solution

conthr8Rel 330 pEfod PRI sEpLbhe el Enf Efaetflire; sotution

behaldipigac pdrtiati ad2yt B0 dhegel selutiole Holdangi oportion 34

C LSS hRCRIF red e dodfed U EHePRITTE MG, the

¢ hdrwg dso lorti leﬁdlngnportiblug 34 Hseingn pdaceédngdjacent to the

| FEfchgnd Aiefiftars, 557 A uidy SAFhEnGR rifipne 35
powhldm 3a set&qtivslyngaerfmela@lhectdrl@ | igyt ebawieg theh same

beP TG 3 that8E 1 Fhaiell 18R 87 FhE 0Nk Hfllae the ion
33exdmange erehabn eesly atmelrﬁﬁ pl/duezh ad]aﬂ&hﬂctuo/ethe drug

per ne i on having,the s arity as
brSdRRre beidiRa, Postfan odas nantan, AFhES|ve F3rticR" 36 for
exisriagyag mthier anruddudemenibiracrsl 2dj agentthieo first delertrode

LR, 42 i Grb koDt

eIBGt bedrg @$§©@db| gn3 atnﬂeastma aFartNl 6t @mcéndt iface portion.
hf adheswe orti on aced on at |eas

ein
palPO3F LPMARANERLS Ed'ﬁt '?J‘?ﬁ gq'hégeaco%‘b?lren?g gpg%amer 37
hocoestituter] byvarmateeientidieas3d restmsiliv oireal masﬁc
LAY on e 8b8aNel cher tecoldSpGtrote | 3S58bly 4
CCtl‘mhlp?&%‘s aaneéﬂgcttrode 41 havirg aap pmr&ty tqpmmce itoethat of
atisdieCtrode d1cthe ﬁEst%ie&ngé ebteiniys, sherglectrode
slﬁﬁiﬁemmﬁ%ﬁ?ﬂﬁﬁasﬁw cledue pehst eite device 2 via -
i s07d s areeledironiee gl Naldfl dsantipy 42 Imprégdnated
solith Otrhéwoélélcagolypertsttuéa bm@geléctﬁsld/tédJs@(mtibrt choldmg
{NSagigR: A9oRelhn, AleRd s dSEMSRo FAY, Blefdal Y an ton
p@mh&ngemﬁmbrahe%%&hﬂdﬂ i$ @@l@étut/hb/ periveablaito an ion
ea\'/l?'\rb ec}gc same ngcﬁ%rr r;/e aAéstRa{: o gl 399881 ﬁ)cnemf Eﬁe ionic
drug, the ion exchange membrane 43 being placed adjacent to
the electrolyte solution holding portion 42; an electrolyte
solution holding portion 44 impregnated with the electrolyte
solution, the electrolyte solution holding portion 44 being placed
adjacent to the ion exchange membrane 43; an ion exchange
membrane 45 which is selectively permeable to an ion having
polarity opposite to that of the charged ion of the ionic drug,
the ion exchange membrane 45 being placed adjacent to the
electrolyte solution holding portion 44; and an adhesive portion
46 for bringing the mucous membrane 7 and the second
electrode assembly 4 into contact with each other, the adhesive
portion 46 being placed on at least a part of an end face portion.
Those components are housed in a cover or container 47
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25 the electrolyte solution holding portion 42; an

el ectrolyte solution holding portion 44 inpregnated
with the electrolyte solution, the electrolyte

sol ution holding portion 44 beéng placed adjacent to
the ion exchange menbrane 43; an ion exchange

b h | |
neOPhsiEfen Y Almatertrsidn B aREsiE Wik dria st
of [(DtD!eS]gm c d{'he adﬁefswlenptemlbapg(@ml tr%l #\Ft*bw nresent
a ace 0 ectro e oL utl
D REntah e Ramimosaicaf e embeys thas exfiifS Af figsiveness
thewrim ot atesmr;ftmeﬂoﬂrath tme@agnmedaumtmdh as water. A

4 |n th e ch r Be adphesi ve
SeralaPskoshast aatosAowadimpy de 1sSuck to 3B SufeR sutface of
enthé Adhaxivel Wrtloﬁhosﬁlé@mq@t peérefii h@tﬂﬁdtllmeaof use.

cont aj ner 47 constj t ut teri al
ﬁéég a resi f@'i‘(?g?e'é pﬂ"@éfﬁf'éeg[OGé'ﬁ?o WBeRtnestthg first
poetecttrod§6a@seﬁ6bly nig hgs pdeseribed nabat/epnalnﬁ the second
co ed, of qger that exhibits %amelveaka ow dgl
59% assembly £9maBrisesedRD ode \havipg @ polarity
rebspsgutehetet tlHet @maewé élecw@dét l331k irP ter ﬁl#i;?relectrode

surface ? the a heS| il Qn. Sheet

at 2s$Mbly3 o@n, ectr t,l,tlgﬁohﬂ ing, BPE |pgd|mpregnated
eniypth NEHY . eldterolytet so‘mlﬁéhr Ofife aéﬁeift’@b?ﬂes s’iﬂutlon holding

descrlbed above, an he second el ectro assenb

coPr%F'i'@@s eing place o%‘élaf%ﬂtn@é gotlagtrgdep q;blbgg,%change
t Orﬁérﬁbrﬁﬁet WehRitecig %iﬂe@ﬂwkewt b%rﬁiééﬁl@' ﬁﬁtéﬁdfr’on having
assenbl : aneectr?‘yé tg!utlon di ng ?or i Q

.nwgf; &PP%'F% tgdhateef (the chargeg ien o Hbe lonic drug,
el grd r iyt exepbrgeoNmivintirafie ASETNgEN hedew BH?é@é’nt to the
adj ac %nt to %&uﬁ trode; an.{on exchange ., nenbra

wre Bstralyse) seltition jioJding Arsian; and an REREsveportion for
pobEhgiNg OBﬁéS'nﬁﬁchst PrénfBrame ?héhﬂlectﬁeorseﬁoﬁd’edectrode
|on|c dr $4tt e ion exchange nenbrape bng pl a

o)

o coatach with each of eﬁmt ﬁneda@rsw%nportlon
arwemg é@lhﬁgé& PRt Riastos d@tldfgangeﬁaera&bcwﬁt.on

second electrode ass
QL7 i b Eibn BURG Parepeciives Waw Shonng Hhe back face
besua@ of fthégﬁﬁspélé‘étrbﬁésbsgeﬁﬂﬂv 3f arh@radjﬁ@me portion 36

'°°T§t Iuggqg 08&3] thle oute? cifcum grcetrllt\llael Y ev\ﬁlon oPgthe ion
exchange membrane 35 on the end face portion of the first
electrode assembly 3. As in the case of the first electrode
assembly 3 shown in Fig. 2, the adhesive portion 46 is
preferably placed on the outer circumferential portion of the ion
exchange membrane 45 on the end face portion of the second
electrode assembly 4. However, the arrangement of each
adhesive portion can be appropriately changed to the extent
that the release of an ionic drug is not inhibited. In the
embodiment shown in Fig. 1, each of both electrode assemblies
has an adhesive portion. In some embodiments, however, an
iontophoresis device can be constituted in such a manner that
only the first electrode assembly has an adhesive portion.
[0018] In the iontophoresis device 1 shown in Fig. 1, the
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side of the first electrode assenbly 3. The adhesive
portion 36 is placed on the outer circunferentia
portion of the ion exchange nenbrane 35 on the end
face portion of the first 25 efectrode assenbly 3. As
in the case of the first electrode assenbly 3 shown

ol e el R APRFT T b e Secod P gseemoly 4
exarengerangéed aon 4thennhbeoasd mepsbrane i dp @neargézation is
ey
chandedic drugeiscademinist rH ee first @l eetrodeassembly

o149 i SRV g T BEBE HTERDASBRL” AE ehis time,
adttesiioniqdrugois. efficieotty amdodtably seldased becaase the first
SROBRSAET! SsEAG £37 PRSI Dl e, aamucous
3mmlh_ biane vbat ithle:_. dd]félsal %/el rp7drhif©_n octaVePhtwleegsthe mucous
aoHisifipiadd iintdlos diass oA 491108, eBRoflfogp assembly
Sg(::?md)omntﬂeenpmmHngleggitft)rriV,caﬂqlm\zaiﬁ darmage to the

f h devi
Dol mgiB e haddd Gns fnt eleditEhehfichl reatoR even
el whienotlee mﬁnbyAytl f:‘t:tlg_seb/t @ohtatﬁ wdehythen gnugbus hmembrane

ous ne rane. S | .0 oNnl C r | S,
CesudE i aSsetinih hds uili sonstinedBf a¥ distfibed above.
eIFhermeegih?WMSﬁdm@taImb?mmysad/TItri]hist?ﬁeducous
ne, VI a e es| v ortgl on eve n e.nmucous .
TREAE Lo AReBHEr SprrdtPEd  Hxaible o Lrhds idhfepRoresis
asdevidey atboftding té)the presepteiseentiowontll be dascribed with

prevent damage.to,the nucous nenbrane based on an
I'@\Lffer%@ﬁ%:h%cag'r%acti on even when the assenbly

closel y contadiig.\3 shows anstates wiene anciortephmesisielevice
asgenbllﬁ/ .Pmuc cor‘iht(l.t uti on as,descri bed_ above. b 7
THereq ity integrally js esranfAed 989 qUHFQHS oembrane

l&z%lﬂ%ti]ﬁ]ng\mﬂaitgr meftsrsadgmﬁ?l'ﬂgﬁf idﬂﬂ&)ph?resis device 8
i ont ophoresi s evi,ce, accordi n 0 e presen .

| RRTBIRES [Thee QIECHAELRPWET h SOWHE, oflEvice Rig the first
Figlectrodewasseshblye Bhefer aadmimistdrdngsianddonte drug by

releasing the ionic drug by iontophoresis to a living body
through the mucous membrane, the first electrode assembly 3
being connected to the electric power source device 2; the
second electrode assembly 4 as a counter electrode of the first
electrode assembly 3; and an adhesive portion 9 for bringing
the mucous membrane 7 and the iontophoresis device 8 into
close contact with each other. The whole components are
housed in a cover or container 10 constituted by a waterproof
material such as a resin film or a plastic. In addition, in the
iontophoresis device 8, the second electrode assembly 4
surrounds the outer circumferential portion of the first electrode
assembly 3, and the adhesive portion 9 surrounds the outer
circumferential portion of the second electrode assembly 4.
The iontophoresis device 8 further comprises: a first insulating
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8 constituted integrally is arranged on a nmucous

menbrane 7 20 containing water in its surface. The
i ont ophoresis device 8 conprises: the electric power
source device 2; the first el8ctrode assenbly 3 for
adm nistering an ionic drug by releasing the ionic

e . . Livi
b drSne . BaCeFihiniBel the, frsbElctinlis berBly 3 and
bﬁthtg seoondt leeie::brdddeagggen"libl%pg;é\egnggﬁ ;:scradendceingulating
t Seco ec

o BrtBfol o Plated BREwaely BRe sk BIBAP A agsgmply 4 and
adttess iadhgsivei portfoh@. bringing the nucous nenbrane 7

o 8902081, 01 neRS " kg EreS Compiaty ther adngSidtertion o is
a composed contai nemb@rcehati exhéebitby adhesieenessf owing to
ng%grlal such.as a_resin filmor a

a

. lgstic. In
$OEREION, Of nan” AGHE I IBEUURL FUEN 635 Wateh ooy release
el siegepdmots Show i) Imapurbeustdrck to ahleeouter surface of the
Ci ré m‘erentlﬁl r{)or.i.bon of the fi rlst aS,:IEI%:trode f
as3dREPlY S POLHeN ne ThErIEL IS peeled aF Lif thieuef Use-
OUtGD28P circumkher €irst ablaaroden azsemblyse3oathd the second
elqékioqi assenblgl4. The |ont0§hor si s device 8 ial
f Febrode rassemably, ¢ SUFrpHBGIRG; thes outer | Grcymferentia
D'p@ﬂtﬂohlebwteﬂm%t agsémntgly @4feﬁ¢l1éd¢aﬂéssu'glsyaﬁtilaﬂt6}'_ thiee same
second.gl ectrode, asse ;_an econd insul.at.in .
rATSHEUGOD! Beotnat: fbdhe 78580 0bni G et r GHAL 15, the first
?selgﬁofddéfasghmﬂwt%cﬂtﬂgﬁvsemrth@{eléctugadé)@p]co‘imé%ted to
case O i I adnes] ve ortion | S cQ ose
orthe aamme: olatit. af 1 EISaHIC HoNer Souros,; deyIcR 3 B that
at?@apdiragh@é?ﬂ:gbﬁdneadfstﬁédbmﬁsdm;aEh}&aé{i-fctrdly{te solution
r e e Sshe snown e . u 0 e er .
S PSR B90PATELN aihcUMPEeBREFdn Wit i Bleqtiofda splution,
attH@ellé(tﬁf@I@%e ?Emtiéﬁ mgnﬁﬁ Eltsﬁtighrsn teéieg bgé’@ed adjacent
asse n second., electrode asse o
S dDe el ttader diEr ThR: ot SXehande NMEranG,33 pehich is
aspeimhlenblecach dnviors URAVRTY | polarityeoppdsite to that of a
constituti.on ai that in gﬂﬁﬁca e of Fig. 1. That |sb 33
t Hehgrged iop ofthiydonic 4ing, Sedon ieg@g‘.arl% membrane
e: Ieeitng paddd cadijarentdtd Qhé5etét€trélafrl]:e solution Yholdingeportion
© ff,t rt'h(ia %%%r s% ﬁjtrigﬁ %Y&i%% 2poarﬁiotn 834 impregnated with the
ionic drug, the drug solution holding portion 34 being placed
adjacent to the ion exchange membrane 33; and the ion
exchange membrane 35 which is selectively permeable to an ion
having the same polarity as that of the charged ion of the ionic
drug, the ion exchange membrane 35 being placed adjacent to
the drug solution holding portion 34.
[0022] Meanwhile, the second electrode assembly 4
surrounding the outer circumferential portion of the first
electrode assembly 3 comprises: an electrode 41 having a
polarity opposite to that of the electrode 31 in the first electrode
assembly 3, the electrode 41 being connected to the electric
power source device 2 via a cord (not shown); an electrolyte
solution holding portion 42 impregnated with the electrolyte



of a drug conponent of the ionic drug; the electrolyte
solution holding portion 32 inpregnated with the

el ectrolyte solution, the electrolyte solution
hol di ng portion 32 being place@ adjacent to the

el ectrode 31; the |on exchange nmenbrane 33 which is 20

pergFua‘_(k!JﬂHr 35& I%VI n&b‘ﬁ%ﬁ%émof%g)srl te é%ch&h@g placed

nearuyae@nsfto lthleﬂ@l@ét&@@l@ aldﬂ aQﬁﬂtlohO eitha#lgetmenibeane 43
sol En holdln {tlon dru sol ut |

dértse&?, anpgg',ﬁlgta@de cI0R hlacynaguéhe same
t hpodiantigysat uthatn offiotise nchayéd qrorﬁfbfbeheglmhacddu% the ion

t toth h 3
o ERChgnde meRRraRs 4 BAta Hared: g ce Reronbe ghicrolyte
aﬂsomtéoha\hdifdn? ep%aﬁbrpo‘ﬂal‘l an ﬁéletdnmlytté tslaﬂutlon holding
char |1 O (0] e |1 on e |1 on ex
Rofion S840cmBragaaked il AN o eleeiroivEs “Solution, the
sobvémblm @bhﬂl@ﬁfhbmn§4po3ﬂohoﬁa2bem?whde@l adjacent to

ond el ectrode assenbl sur r oundi he ouyt

¢ *a%m'@rrbnﬁxaamqume brane f 43t aNtbc@badon exchange

10 asmf@ibrahecqrmrm% igns&llegeiviedyle éﬂn'ié%\blégt@ an |on having
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ol a 0 atftheeectodeS

P pBlarty BhoasTte L8 AL, of theicharaad Ja6 at W ignic drug,

cotiheciayl %)@cr?]m ge! ﬁfémlblcraaté rzqcsAﬂjemgulrmtacédvEdﬁé’eNt &o the
S el ectr Sol utl on (0] N

° Flacrohde SORMdA Hldfg PSR At Col vt o o ;

30[0023'] t he Bh eafnothere ﬂ!ﬂéﬁ'r@@ RehBodgniit,| ahet2second
ced ﬂb%cent to t e el

ro 4
ex‘é‘ e ReRBFE ¥3SU\RH?%H ing d thsgeﬁfﬁ%?%a%ﬁ%emblv 3
nedy icoimp ﬂislé‘gaﬁf@eéﬁfﬁ?tje M\ﬂh ty ,ﬁﬂaﬂtvto potite to that of

ﬁagaeﬂQCErycfﬁfe.%ﬁbi ﬁrﬁaf&% GeAvsemBlécts nyslectrolyte

Sokututﬁ)@nhOIhdId?ﬁgIOOpbrﬁ6n42bm99eghé§é?g' witlfh S?hét | @rectrolyte
e electr

coptldton g DectragFe: icn  bltiblanastiast dna placed

beadgaéém:etb aﬂi@Cérécti'Qde§ handora@ann@&cﬁemiyeanmembrane
an |

SR JE SR B Ry i racanTE 58 aRdeRchaRlTaMdlarity opposite
oppestiHat bf thealchargedeishastelel onief dhhg, It ¢oﬁrelﬁchange

:EE" I o%rg)ﬁ%habeq ngneplntérc%r(]je a4 ]akc):%lnr%g t%l % eaI%Jc%roqy‘:e solution
holding portion.
[0024] Fig. 4 is a perspective view showing the back face

" side of the iontophoresis device 8. In Fig. 4, the ion exchange
membrane 45 in the second electrode assembly 4 surrounds the
outer circumferential portion of the ion exchange membrane 35
of the first electrode assembly 3, and the adhesive portion 9
surrounds the outer circumferential portion of the ion exchange
membrane 45 in the second electrode assembly 4.
Furthermore, the first insulating portion 11 is placed between
the ion exchange membrane 35 and the ion exchange
membrane 45 so that the first electrode assembly 3 and the
'second electrode aésembly 4 are separéted from each other. In
addition, the second insulating portion 12 is placed between the
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el ectrolyte solution holding portion 44. [0023] In
anot her preferred enbodi nent, the second 15 el ectrode
assenbly surrounding the first electrode assenbly 3
may conprise: an electrode havidig a polarity opposite
to that of the electrode 31 in the first el ectrode

asse an el ecirol yt sol,uti on hol din ortio
b ERahAngF rRefbrend 5 A58 dh adtiedy e phefion 8 so that
el mérsdootrﬁi ¢ criode théhﬂﬂyquéndftl'itelamldﬁlﬁéqﬁo&@on 9 are
acent, tp_the el ect and an ion exchange
%%Paﬁ% ted,from ?Qcé rrvel y perneable to an ion

ha[/mozsgol arithn Qh@osoﬁ@pﬁ&éshgtd@hcéhs shewgedni pig. 4, the

0! S Boush Srchcdeies 5 Fhe e R A e piembly 3,

poahdothe 2’§edofiﬂi?4=.=]leEtr&ibde‘l as%emBBi SID%@'tél éngtitited integrally.
| ONt O

f
SoiheRgeors e fonfophagesis deyiae 8 ean BRdasI Afranged on

thS Sﬁﬁﬁ'ftﬂ.l@' Qﬁbh@ﬁ%l@ése”bmfcdbrﬂll‘ﬁgwmd&é heab@véedescrlbed
circ renti al gortlon of the | on_ exchan

e
3510 €5i$ <d \él‘@ct%ebﬁs%Nﬁln}iageO%gytH%e particularly

adﬂ?ﬁ!n/?c ROBFFY €d 3R éq{dﬁbW%pré SWéRTas an oraI cavity.
ortion of the ion exchange

renti
(ﬁ%ﬁe secgllr\'ﬂpe? e@engral asthQFes'$urQ%\é'F@@reﬂ1e first
th@lédtréael rﬁsﬁe'-rhbw 8 tdgHstitutied Phacesl b@éﬂ@ﬁ@ electrode
i on exca)ai F rane 35 and the ion exchg
megbsemblysfaforeleasingean; lonicededg, g & §e§§F9n§ glactrode
t h@s@érﬁﬁ?ﬁ%dc@h%tuﬂﬁf a%séeﬁ@hywrﬂiﬁg Heetrdd afsfs@'i‘hbly (a

each other In addition, the second insuylating
pod Fewnd 19leqr®dacaaswbllyén tlﬁespme.@mmﬁaﬁgtﬁ, however,

NMEERHERNES %W%Ibb@roﬂi@%é@’n@%@ %@. ae%QrifH@i abéee can be

second el e qArode assenbly 4 and esive portion 9

ar€onslipated 48 relsasenan ionig dfPGo)z@]‘ |the resent invention

lolﬁi@ﬁbegeﬁj& PN belimentaves welfi 9. 4, the 5
electr i power source device 2, the first el ec%trode

as hdMurous daembrane rtgyavhiche sch dongephoresis
coaéwdéﬂaeéi dé&c&%é&l wbovEgsehppficable isorﬁréwéfww an oral

devi ce 8 can easi |y arranged on a_pucous

AR U, P Eribia i dstiche 88 8 M ). onT BEHONEePRTESS device
Caficdsr ARYGAFS RHeOpEdseMs RIVERFibhClY dpplicable also to a surface

tissue of a living body containing water except a mucous
membrane as desired.

[0028] A member constituting the adhesive portion is
preferably at least one selected from the group consisting of
alginic acid, pectin, lower methoxyl pectin, guar gum, gum
arabic, cargeenan, methylcellulose, carboxymethylcellulose
sodium, xanthan gum, hydroxypropylcellulose,
hydroxypropylmethylicellulose, and crystalline cellulose
carmellose sodium, and is more preferably at least one selected
from the group consisting of carboxymethylcellulose sodium,
xanthan gum, hydroxypropylmethyicellulose, and crystalline
cellulose carmellose sodium.

[0029] Examples of a method of arranging such member
constituting the adhesive portion as described above on the end
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10 when it is-arranged in a narrow space such as an
oral cavity. [0026] In a general iontophoresis
device, the first electrode assenbly is constituted
as a working el ectrode assenbfqy for rel easing an
|on|c drug, and the second electrode assenbly is

i SR B R S PSR, SRR, O B s
hoem&rode@sﬁ‘erﬁblvﬁﬂ"oﬁ&ﬁétsfétﬁtﬁ'l@seﬂéﬁh\‘ddi? agsembly include:

describ bove can be onstityted to rel ease
oA mafind B Mg peabmo | Wit 8 oerhen Rakiting the

engddHesR/d qamudveIWhuer%Htamgnwat@r oGP’ dig; tandha ¢hethod
such |ont0|?hore5| S glew ce, as descrl bed a ove is

ap'ﬁlVQJXHT% adipaging §!€1‘Ic HEBPAr bYncOSBraesidne
[o0363 a gurgacHhsr tﬁétﬁﬂtofr?ﬁjl%tﬁ'@”ﬁ‘cﬁtlo??%dj'tﬁé second

th Present jnvention is plicable al so t
W%ﬁé ing parkion in the 959%69 IBU@P&!CH" ni§ ﬁﬁﬂéF'tUted by a

eXEﬁ@Wrﬁlﬁmetﬁ'a IPRVERE AT s’%fcﬁj%%* pawstz/'ieh@%]ru‘bber Such
menber constltutln%abhg adhesi ve portion
n

pridsilating Rorfion esér@ﬁ%df%nthqn@tghe@uslrcumferentlal
Coﬁ‘él’ﬁbhn%fOfth@' firdtC e@ét&odéecrasaemwroﬁew%we second

car geenan,

pectln u um ara ic,
E‘é‘gﬁ %g YbokyrauaRi cdorul examplgqi l@mination by

xa&,ﬁw}eggmn hydroxypropyl cel lul ose, 30
hy roxgiropylnethylcelIulose and crystalline

cel 908 caryRefie examplesantl a8 inie grugdennlicable to
at.drﬂeﬁh&egusselﬁaha@ 5ﬁ°%hk€ dragp tf tﬁ‘é’ﬁs'c%tﬁ ngeofpositively

car boxynet hyl cel I ul ose sodi u xan
hyehasdgd oBPdn@myiciic @droge, f@tdcawsbw negatlvely charged.

CeEka'hﬂﬂ%sCf\‘iﬂTﬁt'Héi’Sl%rﬁédU'f‘Ug 3t?|a[t0Q%94 Eéafﬁasf?ﬁveiy acharged
d of arranging such constituting.the
ude: p%nesanetag @&Qﬁl(@é’cﬂhkﬁﬁ/@f@ﬁaﬂhﬁ derqthorlde and

faﬁ@o@é’rﬁé Py diochtd Ate r?émo%rtﬁf‘ltc' ﬁl'u§§r(ddtmh Q’Ts H:@nexamlc

flrst el ect'rode asse he secton
S @ndwcmwmnacmmi@d ﬁ%),vl RNtdbiaticy StLhCha as a

”ﬂ!@t?éc?@l”ﬁé%é&éd‘%ﬁé&%raﬁ%s 'aVRa ﬁ%hﬁy@irh -“Mased preparation,

contains water or is d a net hod I nvol vi ng
| ARNAa8 rgge%tﬁfﬁlﬁﬁnbéﬁeﬂy RIGRATasiAY. EITUDSU]taEaHh gsuch as
t hgithhdigt BiLysul ating portion and the second

[0032] Examples of the ionic drug that can be negatively
charged include: vitamin (such as vitamin B2 and vitamin C);
adrenal cortex hormones (such as a hydrocortisone-based
water-soluble preparation, a dexamethasone-based
water-soluble preparation, and a prednisolone-based
water-soluble preparation); and antibiotics (such as a

penicillin-based water-soluble preparation and a
chloramphenicole-based water-soluble preparation).
[0033] An ionic drug amount is determined for each

individual ionic drug in such a manner that a preset effective
blood concentration can be obtained for an effective time period
upon application of the drug to a patient, and is set by one
skilled in the art in accordance with, for example, the size and
thickness of a drug solution holding portion or the like, the area
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insul ating portion in the present invention is
constituted by a known insulating material such as
pol ystyrene or rubber. Such insulating portion can be
arranged on the outer circunfetzntial 10 portion of
the first electrode assenbly or of the second

el ectrode assenmbly through, for exa L am nati b

C o g Tefbe suttangr o valiale it ot <LECiBe. dgvige, and
apahl adh'liﬁiét!?atildmt@ﬁboreSI S i ncI ude an ionic drug
th be po 15 char, ed and a oni,c dr

Ebog’gﬂ be ge %a%‘od'har@%d' aetiys) egpe(ﬁtr?a@ |r5‘% of a
druc?dht@weannbstmaltlsu%hy abaf@mfbr?r:jn@rlﬁldplaténum can be
anest het i ocC ri de an
|1 Be bl el Rsctia s kot ohthe alarteoge ssaaoly.

tr ppe33Mi C aCTHearéieétﬁﬂyB@Céﬁlwﬁlénachcﬂhlnand?tl@tri Céan be
O tetr line- ase

(such C aration,
aransERufed oy B i B, thatahabatihe Eaneity. ehdaelding an
pr eRectrb|yeR) sofllt'ﬂ‘tllo\f\I Wﬂélh UGFhpae ghnétb@nvﬂltﬁ' the electrolyte

003 f d t hat
%egafd%ny%z@u G35, be TR Of e RProe; material as
B2tiggEl uSddFoP &)dru %oadtuwlhoqerﬁ@bdmmnﬁs kegie8ted with

as, a hydrocortisone-hase r-solubl e preparatl on, a
deﬁ'&%gﬁé{égﬁﬁgbﬁégé %FE‘P%OFQIGI% preparation, and a
F@glﬁss | one- bAsgésinR] e6n&OotaR! Beprafﬁwoq\im@rél akdd as the

|cs (such as a penicillin-based water - soI ubl e

pre solyie aedutionsslengnd g HipeRotle heaaditions such as a
valel s%utdée awwdatl onbwé&@%bn’%ne|le@ﬁr&|y<iéugg|uuon that

a i'S for each indivi
in §U'&5P19%5 %'an"t rhia Hvprgadyomeng v amn) satrode reaction

Coﬁﬁémd qie %Wiaedbe RRtey cfa)éudaareé fsatt *tMérébfT%resent in
erlo B lication O ru atle

" sagdetapolisecetiesef @ tving, bady 55 Preferalia. asibe efectrolyte

Wi !;Blauti@ﬁ |ﬁx?r'i@';ﬁ'esb*ﬂﬁ iHvehthon mtﬂér‘ihﬁ%hﬁ?nﬂe%%ss For
sol uti on hol E@Ctég portion or the lik area 12 of
r

a 8xagplesea facd Aand taglanamc anaGHdecta'@Jle preferable.
deSbé%lflé‘élW an Qaﬁ‘eféiu%" "561u@6ntb Qp:fé]:tll:”aad and 1M of
jon, an |nact|ve e ectro
so ium’ fumarate is preferable Such electrolyte
solution is preferable because. it has high solubility with respect
to water and passes a current well; and in the case where a
current is allowed to flow at a constant level, the electric
resistance is low and a change in pH is relatively small in an
electric power source device.
[0037] A cation exchange membrane and an anion
exchange membrane are preferably used together as ion
exchange membranes to be used for an electrode assembly.
Preferable examples of the cation exchange membrane include
NEOSEPTAs (CM-1, CM-2, CMX, CMS, CMB, and CLEO04-2)
manufactured by Tokuyama Co., Ltd. Preferable examples of
the anion exchange membrane include NEOSEPTAs (AM-1, AM-3,
AMX, AHA, ACH, ACS, ALE04-2, and AIP-21) manufactured by
Tokuyama Co., Ltd. Other preferable examples include: a
cation exchange membrane that includes a porous film having
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conductive material such as carbon or platinumcan be
5 preferably used as the el ectrode of the el ectrode
assenbly. [0035] The el ectrolyte solution hol ding
portion can be constituted byt thin filmthat has
the property of holding an eIectronte sol ution by

b d with the t al ut
RV BAh 0 o srok Wi ER et IfithAd doprgkehange
usmuhornaemh & castior exehbigd Agnetibhi; csnd ram eaﬂcheéxchange

oS neBhgt Shifids b paess! RS hakFha LTt 4 part or

el whigle! of @vﬁi@wwrénﬂneaemﬁtmsamn@n elehapg@ resits having an
such, as a drug%%tfo be Zlgp i ed. However, an electrolyte

so?Ulqrbﬁxtclli‘ﬂ” HBRHQEs the skin of a living body
0 Wo@38p an e'?ﬁéféﬁévéeﬁfénﬁaneah% %ﬁ@w@ﬁgéd%m@}ncan be

@anlc a} qd a_ salt t ereoLgfresentl B ol i

Herie-based ngnsayhad ppedanpe Rarf liprocarbon” skeleton

el S )&rﬁloﬁcéx&ha}ﬁgelt_grtcﬂﬁ) Hrﬂﬁﬁ%rb&h?ﬁbhoﬁawd ones that
exanple, lactic . acid

ter ness
%&j?aea@d%ﬁ%f’@f‘&tﬁ | §€90 ﬁ)%cﬁflx‘é'&ﬂeionan rI]-'rom the

aqwew ofiftd utigpn of céM/@fnléﬁéé' C asfi d a%ﬂodM:ﬁBn process,
S referable

sodi mfu ate éﬁ
ellé)f rmﬂf qlow se1s¢ pRgSy resSHas 2a5Q : preferably used.
h"BheSI(i’IIH'h;’ Irate! cw the 'F5PPEImertidRe 8 pSFsLPFAREWRh the ion

current in the case where a current is

al %ﬁl@angs rew,awmcho\@ﬂsﬁt eeeadmshenetl?eetweo%v of the

feﬁbﬁd@mﬁlms daﬂ‘W e d for cheagiplel PHd 93 ej/oatlj @hﬁss and is
el ectri'c power source device.

7]
caﬁf@fﬁ@?&%é%@ﬂb &N@San ofnimpre exeﬂ%r y 20 to 60 %

"AAgsare preferably used together as ion exchange
ran s to he used for an el ectrode_assenbly.

I e exalPpEelPHieXehange GRoURc AnkRe nd ygnlg'lentloned
' ﬁ‘éﬂﬁl@(cmﬁ%‘éﬁn(@ﬂnbt ?‘H‘rglcu%&ﬁ?ﬁite@'\@o fave as it is a

CLEO4-2) nmenufactured by kuyama
pPrismgtional SeaHp cthak geﬂﬁf@\?ﬁﬁbrﬁ egEaHRgMaMipgr irgative or

'ALHSE%%@ é\'gﬁgﬁﬁwsm(%deow%lut%ﬁ% A"!éucﬁc'fhnéﬁﬁnal group

i manuf act ured b 35 Tokuy an&
Ltipa Presentrigy laeefpaﬁw@‘sa @eu@é' Or azsalkn Examples

e?maagecéﬁahr a@rch8Agel Ngrowwss incRedeUsa f sLfoaei Ngroup, a
carboxylic acid group, and a phosphonic acid group. Of those,
a sulfonic group is preferable. Examples of a counter cation for
the cation exchange group include: alkali cations such as a
sodium ion and a potassium ion; and ammonium ions.
Examples of an anion exchange group include a primary amino
group, a secondary amino group, a tertiary amino group, a
quaternary ammonium group, a pyridyl group, an imidazole
group, a quaternary pyridium group, and a quaternary
imidazolium group. Of those, a quaternary ammonium group
or a quaternary pyridium group is preferable. Examples of a
counter cation for the anion exchange group include: halogen
ions such as a chlorine ion; and hydroxy ions.

[0040] The above-mentioned porous film is not
particularly limited and any porous film can be used as far as it



cavities a part or whole of which are filled with an

i on exchange resin having a cation exchange functi on;
and an ani on exchange nenbrane that includes a porous
fil mhaving cavities a part ori4whol e of which are
filled with an ion exchange resin having an 5 anion

ex upction ) Th bpv,g- tlone 0
exﬁ%iﬁgghée@?rhg 85,14 (b)rcé)ﬁﬁ% Pﬁoghﬁggb (tilﬂ € number of
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5 o HhEReIRSES Heedifl, EOGEERHE N B8 aRorBiSy filRLLinclude:
B' bolyolefirt hB?ShIWS suchargge hemaponfelrrs;/ecfn eeopolybmers of
e en on e | of Oor ous | ca e
Bl CBudhs SR thgn B ropy B St tytEing ok Pentene,
101theﬁén%ébyTBhBﬁﬁetWI Fﬁbt@t&l‘i@ferwlmegﬁyt-q ﬁ@n‘t’enby and
e | On excna I ou I,Nn
S mett L eptans: oinghocciiogidertasel resins such as
10 Dapblyxéipviﬂohlbridét edirg élﬂbr&ﬁewlnws aa:ettfawcddplﬂ mers, vinyl
ro a efates a U, avl n n atl ve oOr
gog &rv%ec‘ﬂ% 'é{qrhe aqudﬂgr'&ﬁ ut i &%Q of Sﬁunct?ﬁﬁal vinyl
gr@hl@rudeyolleﬂrpreaﬁml hmetdle frioriné-pasede pesiisor sach as

Sopobretreiiuioetly 2ag Caf)'x&”. ot o e BifiBepfigioFolthytene,

phpab}\ﬂnwd@mei fmcmlde %tféﬂaaroemﬂelrfeome&agrmpmpylene
prefe F\ble ter cat on fohgé
15 cathf AREHSn e GeLtaf AR SEY eniac RerTILArPaNeyL ch vigylether

c@pldlyrﬁelfrgp agfida R‘é‘tﬁﬁﬂwﬁbeﬂﬁyle&féiefthwwe'm icopvlymers;
an .anl on Xcnan I N
EnBAR MBS resingcSURRass ANIaIE 6f bafd wpobrinige, FeSins.  of
aptol'wseg,fn Ynotl?fllgrgéﬁhﬁaflgeaﬁﬁ@fémfblé:Egmoﬁmmegaﬁb'n of, for
u i U |
R A T
20 a m@nﬂtaarmmneeum@f QH@seproﬂyéUIWI%”r{éib)‘ mctﬂwfb lene is
grou unter cCa

Shidte BrélsiaRifoari BbyeHDNghe Rsfilmiore: Braferabie!
as[@041fori ne The;propertiel of\theoabove-mentioned porous film

made of the thermoplastic resin are not particularly limited.
‘However, the mean pore size is preferably 0.005 to 5.0 ym,
25 more preferably 0.01 to 2.0 ym, or still more preferably 0.02 to
0.2 ym in consideration of the formation of an ion exchange
membrane that is thin and has excellent strength and low
electric resistance. The above-mentioned mean pore size as
used herein means a mean flow pore size measured in
30 conformance with the bubble point method (JIS K3832-1990).
Similarly, the porosity of the porous film is preferably 20 to
95 %, more preferably 30 to 90 %, or still more preferably 30
to 60 %. In consideration of the thickness of an ion exchange
membrane to be finally formed, the thickness of the porous film
35 is preferably 5 to 140 pm, more preferably 10 to 130 pm, or still
more preferably 15 to 55 ym. Usually, an anion exchange



35 [0040] The above-nenti oned porous filmis not
particularly limted and any porous filmcan be used
as far as it 14 is in the formof a filmor sheet
that has a [ arge nunber of potrgs conmuni cating both
sides thereof. To satisfy both of high strength and
flexibility, it is preferable that the porous, film

BT aNE AT SRHPE. PEANGS sFPEUIaNg ormed of such

t hpbﬁ@abaﬁlmc gmrfalryorﬁésttﬁe %.Hee thocloness | 48" that of the
i ncl ude: P golefln resi ns_such honopol B

conIghe: i O ter aboui,2f banclergeerd arh s tBigkness of
ouL—ﬂﬁlht ene, 1-hexene, 3-nethyl-I-butene,

en , and 5-pmeth tene . .

chf@‘bﬂéi babedF iETierEnate, the Miugoselution beidmaiportion is

vi ﬁdhsﬁbuﬂi_‘d Clﬁy \al tiin anm Qgetqm@lsya’eamg vmnyhe I|ke by being
ori de COpO

chl
C rirBpragnated| with Eae ara on Fa ike. bit 8 ImeorEant,far such

asthipefifireté ﬁé\k’é’@%hmb%?ﬂ abillty of ho|d|ng a drug or the like
p L chl orotrifl uorget hyl ene yVvi ny

D et uanrﬁgémteﬁlemtm G&%HFBEW’éﬁBelBE@o&ﬂqo/ @esyfﬂc'ent

10 teébﬁf%gb%fﬁbﬁ-lﬁ@?aﬂ tfylbll'Sh Hfductivrt%?‘)eéf"ﬁﬁovmg an ionized

15

20

25

30

35

tetra roet | ene- et

coBBng tErRredpatsdinte and heldubrthe thin Simso ther skin side
DOJJMU@rd ré§6tédmitéd EMQSPic W@l?otswdﬂtlbﬁ? NSERBfples of a

prefera e I n consideration of exa

Matertal that bﬁlgtqs tegether good peae&r%pfsh%!@imgtq/ drug by
anﬁeﬁ{b Cfifipréghatéed! %\h%ﬁc‘Ehe thﬁossﬁad p@b)éﬁt r]hS'nert‘?)ri’c!uctlwty

pol ypropyl ene”i's nore preferablé, | ene is

st nnqlqurlaygr@@lr Eenras of[ aomtic TRsinS 6pénly féé%#rqgﬂ! film), a
99& nél t?n’at?’él ‘fi‘ln{ hSthS'h a&nductive

re3|% ar e not rt| mever e nean
pop@r@,ueesh%etp.fer é‘pamlpgoaogeltl&% Splmnelgstr@dvtee (such as a

prggﬁ‘d@@'dol%rﬁértd’isél&éﬂnmofwsi1Ljfl7§ﬁ“5‘2 W‘ifs‘?ﬁgb'é’s a base,

min consideration format i
ananora@wdﬁattgde nEeRP bHBErhgONRINNG Yy HReI% or more,

exﬁﬁ‘éﬂe?ﬁbly‘itﬂ?g% 982htbloRVOr FhBFET b a"c??loﬁﬂ@ﬂl—'@ an-H“havmg a

above-nment nmean_pore size as used herelin neans

meBrosity, por 0sitoe 8R%)ir edMhersoseeht driein SO 1ufion Rolding
thﬁoﬁﬁ'@ﬁ' sPUe¥criféd 0d boe K%%ﬁ'tﬂr%‘b(i‘)ateds'm&ﬁré ydrug, an
porosity of the porgus filmis preferab
|mpregnat|on rate (defined by 100x(W- D)/Dy (%) where D
indicates a dry weight and W indicates a weight after
impregnation) is preferably 30 to 40%.
[0043] The following conditions are adopted as preferred
energizing conditions in the iontophoresis device as described
above.

(1) Constant current condition, specifically, 0.01 to 0.7
mA/cm?, preferably 0.1 to 0.5 mA/cm?

(2) Safe voltage condition that realizes the above
constant current, specifically, 50 V or less, preferably 30 V or
less
[0044] WO 03/037425 Al according to the applicant of
the present invention describes details about the
above-described respective components, and the contents



95 % nore preferably 30 to 90 % or still nore
preferably 30 to 60 % In consideration of the

t hi ckness of an ion exchange nenbrane to be finally
fornmed, the thickness of the pg&ous film35 is
preferably 5 to 140 pm nore preferably 10 to 130 pm

ariSnctiberibe the” diiiinknt° a8, 3156 IncBifRd,ip, He present

meimvatteohor mred of such porous filmgenerally has the
sanme thickness as that of the porous filmor up to
about 20 pmlarger than the thickness of the porous
film 5 [0042] Furthernore, the drug sol ution hol ding
portion is constituted by a thin filmthat holds a
drug or the like by being inpregnated with the drug
or the like. It is inportant for such thin filmto
have a sufficient ability of holding a drug or the
like by being inpregnated with the drug or the |ike,
and a sufficient 10 ability (ion transferability, ion
conductivity) of noving an ionized drug inpregnated
into and held by the thin filmto the skin side under
predeterm ned electric field conditions. Exanples of a
material that brings together good property of hol ding
a drug by being inpregnated with the drug and good
ion conductivity 15 include hydrogel forns of acrylic
resins (acrylic hydrogel filn), a segnented

pol yur et hane- based gel film and an ion-conductive
porous sheet for formng a gel-like solid electrolyte
(such as a porous polyner disclosed in JP 11-273452 A
using, as a base, an acrylonitrile copolyner

contai ning 50 nol % or nore, 20 preferably 70 to 98
nmol % or nore of acrylonitrile and having a porosity
of 20 to 80% . Wien such drug sol ution hol di ng

portion as descri bed above is inpregnated with a drug,
an inpregnation rate (defined by 100x(WD)/D (%
where D indicates a dry weight and Windicates a

wei ght after 25 inpregnation) is preferably 30 to
40% [0043] The follow ng conditions are adopted as
preferred energizing conditions in the iontophoresis
devi ce as descri bed above.



(1) Constant current condition, specifically, 0.01 to
0.7 30 m¥cnR, preferably 0.1 to 0.5 mAcnR (2) Safe
vol tage condition that realizes the above constant
current, specifically, 50 V or1Tess, preferably 30 V
or less [0044] WD 03/037425 Al according to the
applicant of 35 the present invention describes
detail s about the above-described respective
conponents, and the content liIMEgescribed in the
docunent are also included in the present invention.
17 CLAIMS [1] An iontophoresis device conprising: an

el f£]ri cApoisntophoresisiedviee corhprisingk ectrode
assenbly_for, admi ni steri ng an |on|c drug to a living

body thraﬂgﬂle&%ﬁ'ﬁd&%‘é’ 6Yi¢&i easing the ionic

drug by aofifstpblectpode éé@eﬁiﬂl?tfcﬁ'l ééh‘ilmiﬁe&m@rmwomc drug
be n% écqnne ted %8 the el ectric power sourcetyew ce

BEBYq body. thredahsacmiiqous mepRiang Ry Jelegaing the
Of |oﬁlEedfungyeidﬁ‘ftbfp?ﬂﬁ'e%ﬁeﬁhé)’fn%@létﬂo@é@ afs'séﬁﬁbly being
electrod% as%hgg ri ses an glve )ortion
br FRPNEStedd %lﬁe r‘rﬁmeﬁﬂ‘{rﬁ@ %T‘gctrode
aSSGWb' Yali Qé@oﬁanbféétrb’dbh RIePly'eis d t‘LQ)urfi‘lﬁﬁ*r‘i‘%zlllf_‘@trode of
Q sg n lp t | east a part of an end face
Jﬂ' I@%& 9‘?@ QSSSI@E Yode assenbly, and the

adheSI vewdrginn tife C@%@S@leefrduém&%"erﬁbw blddrnanses an
adhg%l veness ow ng.to ahsorption of an aqueous, nedi um

[ 2PdNeSIY@nPBFNeRCE0E RIADOHAT oEhr MULPUS TBembBrane and the

uhArst nelédtfotier dsRIABIY OWStdSeBRRAYL CRIEN | Bath bther, the
¥ aahro e connected to an electric ower source _device
a

gsive Ratonpdeing: placed n ik leastragpadnpbmiend face
of pbPBonN O tRe it eI@ttPé@étds@e)fﬁBIySOéH&' on hol di ng

ortion | regnat ed
P ng a%eswe portlon is composed of a member exhibiting
adhesiveness owing to absorption of an aqueous medium.

[2] The iontophoresis device according to claim 1, wherein
the first electrode assembly comprises:

an electrode connected to an electric power source device
having the same polarity as that of a drug component of the
ionic drug;

an electrolyte solution holding portion impregnated with
the electrolyte solution, the electrolyte solution holding portion
being placed adjacent to the electrode;

an ion exchange membrane which is selectively
permeable to an ion having a polarity opposite to that of a
charged ion of the ionic drug, the ion exchange membrane being
placed adjacent to the electrolyte solution holding portion;

a drug solution holding portion impregnated with the
ionic drug, the drug solution holding portion being placed
adjacent to the ion exchange membrane;

an ion exchange membrane which is selectively
permeable to an ion having the same polarity as that of the



the el ectrolyte solution, the electrolyte solution
hol di ng portion being placed adjacent to the

el ectrode; an ion exchange nenbrane which is

sel ectively perneable to an I having a polarity
opposite to that of a charged ion of the ionic drug,

the, i on exchange nenbr ane bei ace ad acent to
t heharge 'Sﬂy?gt%l ieniednvg, T‘Hfg ‘56 d'pggubrane being
SO M‘Idéw heens tBOt'Hé @Gu'g@bﬁ.ﬁt”@ﬁ Eﬁbl’i‘l’r Iﬁ% ﬁéﬁlon 0%'rﬁj

dru ru sol uti on hol di n ortion

el n ace
ad] acent the AThE R eREtaRyéoRdinaing the m&cgs&rmjsbrane

meghgaeRe Wit elécﬁ@d%ctas\s@rﬁbanmsa%ﬁtéa Wlthoéach other,
havi ng t he sane pol arlty as that, of 18 char

| othea 'h%S'V@nPQ"BPl'J'g cing p@ce@(gnaaeéeaéﬁba% b@f e end
pl psd ;?&Ht?&r?r%f thRet Fi‘i‘sﬁ”?l%cﬁ%d’é | 881y NP rtHeadhesive

and t he adhesive portion bringing the nmucous
meROFHABR isngomposed sof ethet meem see?dnpltlngo adhesiveness

CopiaAG t¥ stB?Eﬁo‘H Bf%the 5?@8?99%&‘@?9@”' on being

pl aced™on at |east a part o e en ace portion of
the first electrode assenbly, and the adhesive

19N TReCRIMOTHbsi §h8e{7ﬁ@gﬁncc‘?frfﬂ ﬁ’%ttd‘gdalm 2, wherein

eSI veness owng to absor pt ueous
me %@dnalvwﬂow%nme@aggngethetmmos dnﬁmbtane and the

C'ﬁrﬂ %Ie&f}%"d@ %ss&h‘?b@ﬂﬁﬁﬁb Mt With Badh | cmiéfglls placed

t he nucous nmbr ane an |rst e ectrode assenb
i NP8 cHMt aQHtQKn teireaaesensiali sportierd ofonthe dgnerexchange

ci wm&t WHicRO § 's%!‘e&flv%'lﬁ dé?'ﬂ‘l@éﬁf@rt ean”ﬁmrﬁé\ﬂng the

selectlve per mea to an ron aV|n
sasRMe Polakity as tm@t offthenehargeddani of the lpmmdmgs
drug. [4] The iontophoresis device according to claim
1 mhereln t he second el ectrode assenbly cogﬁ;ises an

ki ve Baetnomoph@rests igviget Aecondings taealdiamed amtherein

hﬁ- eé‘ék;;% elctPsife a§§&ﬂﬁlg tBh?pﬁQE&aSFu %h'a-]s?@éh portion
eS|ve 1 on el n | aced on at

rmgm mucoyér memmﬁnm@n@ et osesenrd r electrode

ﬁﬁg@"%x Aot NCordtit3C WRND Yt btier, CAT 288 ReSlve portion

t h emgjemagedegnumt least a part of an end face portlon of the
second electrode assembly, and the adhesive portion is
composed of a member exhibiting adhesiveness owing to
absorption of the agueous medium.

[5] The iontophoresis device according to claim 4, wherein
the second electrode assembly comprises:

an electrode having a polarity opposite to that of the
electrode in the first electrode assembly;

an electrolyte solution holding portion impregnated with
the electrolyte solution, the electrolyte solution holding portion
being placed adjacent to the electrode;

an ion exchange membrane which is selectively
permeable to an ion having a polarity opposite to that of a
charged ion of the ionic drug, the ion exchange membrane being
placed adjacent to the electrolyte solution holding portion; and



[5] The iontophoresis device according to claim 4,
wherein the second el ectrode assenbly conprises: an
el ectrode having a polarity opposite to that of the
electrode in the first electrofig assenbly; an
el ectrolyte solution holding portion inpregnated with
the el ecyrol %ﬁ sol uti on,

t

. tge jbgctroly e sol ution
hol di ng .eSi‘y@ ,pé)r'p:qod'b Qr Jlgggp,g. mgcous membrane
el anldr Eile setd i d @l exrde 8 sEBMBIFNMtohc6Atast with each other,
sel ecti yel %,vﬁger abl % to an ion, having a @ol arléﬁl
ophRgid@nesivieRorbion, belRgr plarad Proptilcastori Rark af the end
t hfa¢c@porrpineIeHesteand eRictdode! asscmdly 209 thé adhesive
the e] ectrolyte solution holding portion; and 1

. . h 9 the
adROEHQA d8r CoamPeeedhpif nfhag mamber sexhikilRd rRdhesiveness
themﬁﬁgoﬁﬂaﬁlsgﬁbfi_‘bqﬁoﬁ%ﬁ%!”@hﬁebﬂ% Lp§t with each

ot her, ™ the adhesive portion being placed on at |east
a part of the end face portion of the second

g'oFG] r odphas sedphordslst BeviclestottdiRg” thoBldim 4, wherein

osed of the nmenber exhibiting adhesiveness ow ng
t oth@ secend glegtrode agsemblynedipises] The
I ont ophoggs;| ' I i paetsi h
tho. secom SIacy Paee REARE T DYRINYC BrsIEEPES, that, of the
ha¢lerfradgdnathe firssRlecteode asegmblyit he el ectrode

in the féhsteléit?swt@dgoﬁa?ﬁsribhmdiﬁg ?Jcﬁftgri)'timﬁregnated with

sol ution holding portion | npregnated with . .
el the reJegteolyte solution héhel elactripte selutioarhaldinongortion

PObElg plaeedadlett fflitAgedectfodde. e ectrode: an

i on exchange nerbrane which Ts selectively pernmeable

to an i oANhai®hg exehamge panambyane t Mehich: ds selectively
chpeasiedife b Bif joffadiied thd'Sdifie HABRYe as that of a
menbr ane bei ng Rla_ceql ad] acent to the ectrolyte .
sofbarged iendseh§hgdonieddrug, theion @xghange mepabrane being

copfdEd BEpLEAr BIRSIE ol te" solyNipfy REIdiRGYpSrtion;
bei ng pl aBealedrabede: solutine heldiag pergomdmpragnatad with
| SCnE BB B SHRARINLRS LiectRstE, S6litoR S ARARG portion
being placed ac?]acent to the ion exchange membrane;
an ion exchange membrane which is selectively
permeable to an ion having a polarity opposite to that of the
charged ion of the ionic drug, the ion exchange membrane being
placed adjacent to the electrolyte solution holding portion; and
the adhesive portion for bringing the mucous membrane
and the second electrode assembly into contact with each other,
the adhesive portion being placed on at least a part of the end
face portion of the second electrode assembly, and the adhesive
portion is composed of the member exhibiting adhesiveness

owing to absorption of the aqueous medium.

(7] The iontophoresis device according to claim 5 or 6,
wherein the adhesive portion for bringing the mucous
membrane and the second electrode assembly into contact with
each other is placed on an outer circumferential portion of the



charged ion of the ionic drug, the ion exchange

nmenbrane being placed adjacent to the electrolyte

sol ution holding portion; and the adhesive portion for
bringi ng the nucous nenbrane 2MMd the second el ectrode
assenbly into contact wwth each other, the adhesive
portion hej placed on at |east a part. of the end

Pelot Rrctiader B teaenvaltls is ool ectivihy| Perdikpblse to an
adioas ihevingoat poharity oppusitel tof that ofetthercheadigdd tiongof the
adhesi%fness owi ng to absorption of the aqueous

ne fmdiug- The i ont ophoresi s device according to

claim5 or 6, wherein the adhesive portion for

bringing,the cous penbrane and the second el ectrode
as I%FHP@%BE‘P&@F' ENICRLOMBIIRENTT s pl aced on an

outer ciafwleetdatpevePpyduree gévideg 20 ion exchange
menbr ane ich is selectivel l e

t ion, .

o Ak el t B e AesembIY Tor A mipister Mg e ignic drug
oftd kelivirmgibody uzlnroﬁg_h tie irﬁntcanrrﬂ;&igbrdﬂéi by rfe_leasing the
conpr,1 si,Nng. an electricC (0] r sqQurce evi ce, a I r .
LI SaRTa, Lok ianFophiorgals e STt elaCiroge: agsggbily, being
?hctdmme@téwgm EH% @ue&tq@@r?rwws&umtegm?me?yarrel fasi ng

e | oNnl C ru | ON or esl| s e 1 rs el ec oge
el A e ead cEleEodl B5SEMbI B A CaumEr elscirade of
dether EirstdeatrirfORgsehelsys ode assenbly as a counter
el ectrode,of _the first elect regcge @ssen‘ol \ﬁ'\ wher ei n

FQ b

the secofBeEebr( FRBe S86086h| €/ @n@ssgmbly,;gyrrounds an

ci oated erretimfdredtidl porabnt GEthé fitstedlectrede assembly,
assenbl y tﬁe |onhgggores s .devi ce coggrlses
r

adhosi vaEoONEAPNEBESts: deyigg CAMPRIESEsaReANssive Rortion
e el Liefipresis device
i EQHFRRERS) AVIthoFarBnobICE nihe cidhgsiie RaTEMN surrounding
asgg M yterandirchenfeleptiale pertiodn bf apEPosedoAl aelectrode
menber hi biting adhesiveness ow ng to absorption of

ar@ . ¥ AP ium [9] The iontophoresis device
accor di nhe adHedive&poMieh 9s"composed of a member exhibiting

adhesiveness owing to absorption of an aqueous medium.

[9] The iontophoresis device according to claim 8, wherein
the first electrode assembly comprises:

an electrode connected to an electric power source device
having the same polarity as that of a drug component of the
ionic drug;

an electrolyte solution holding portion impregnated with
the electrolyte solution, the electrolyte solution holding portion
being placed adjacent to the electrode;

an ion exchange membrane which is selectively
permeable to an ion having a polarity opposite to that of a
charged ion of the ionic drug, the ion exchange membrane being
placed adjacent to the electrolyte solution holding portion;

a drug solution holding portion impregnated with the
ionic drug, the drug solution holding portion being placed



the first electrode assenbly conprises: an el ectrode
connected to an electric power source device having
the sane polarity as that of a drug component of the
ionic drug; an electrolyte sol2fkion holding portion
|npregnated with the electrolyte solution, the

eIe trol | ution holdin ortion bei | aced
Rkt fo the lar extBano A mPanaianhe nonbr ane
Wh: ch ItSaﬁel e@ﬁltvé%(lthtahgltfefm?hb@nbﬁané :jWthhV:c n? aselectively
ol ari site to at. o ed ion,o
P opEtmea e Rl Bavinie thesaime. palagty prsEaat of the
adth'éﬁg?éd tiont 8E tReGohi©ldrLg, &ﬁ@tow@%@iﬁg@ rRehib itie being
ol,ytion, hol di n ortion.i gnated wth the
" olacke agiacant Jo he Brie: solition Maianeg oo ng
pl aced 21 adjacent to the ion exchange nenbrane; and
j on._ h nb whi ch i | ecti
oL fanapRaresia sy te acsarding tar fian8, cherein the
of sédend @lacersté %%s@f‘nbﬂﬁcbﬁﬂbﬁsééug the ion

exchange ne n aced adjacent tq the dru

sol ut i or?ﬂogg(?%éoﬂﬁr hagﬂng[ PO]pOI*ﬁEItVoﬂpcP&ﬁ! festa that of the
ol o B e B e havi ng a

pol ari tﬁ%p%@& f%K’tt ngﬁ-ltl hﬂ&lmQI POrEigde IMPpF ate‘j with
fied edkedidlgte sIaeion YthérbI@c?FdI"yQé%@luftf&Nth@I@|ng portion

hol dj n ortion,inpregnated wt e el ectrolyte
solp‘é'trl ,p?agg@ @ngﬁﬂ the sl GFF'&A%PH% dng portion

bei ng D'zﬁ@edlml aéﬁahah@et h?néh%iéﬂé’e wﬂrﬂdhanls’s onselectlvely
exchange nbr ane i.s sel ptoalve per meab

arP€dReablento aa'iéo!%'} qwlasp@s. aridyi anbostte; e ®that of the
chetiarsed Qﬁnoéf tHi‘é |bﬁﬂ¢ @Jr(EiEJUEI:het fgh b&'@:h@fﬁj@ﬁﬂémbrane being
menbr ane a ag % d%ﬁ nt to the ectro

soplacegha A te shec terslytign Jppleing ortion.

devi ce according to claim 8 wherein the second

el ectrode assenbly conprises: an el ectrode havin
poi k] thhe jpREIRROKESIS HeVice BEEOrING: £o delaifmn peherein the

fi&dorpd RAEEBHRI 2 938BR by comprises:

an electrode having a polarity opposite to that of the
electrode in the first electrode assembly;

an electrolyte solution holding portion impregnated with
the electrolyte solution, the electrolyte solution holding portion
being placed adjacent to the electrode;

an ion exchange membrane which is selectively
permeable to an ion having the same polarity as that of a
charged ion of the ionic drug, the ion exchange membrane being
placed adjacent to the electrolyte solution holding portion;

an electrolyte solution holding portion impregnated with
the electrolyte solution, the electrolyte solution holding portion
being placed adjacent to the ion exchange membrane; and

an ion exchange membrane which is selectively
permeable to an ion having a polarity opposite to that of the
charged ion of the ionic drug, the ion exchange membrane being
placed adjacent to the electrolyte solution holding portion.



an electrolyte solution holding portion inpregnated
wth the electrolyte solution, the electrolyte

sol ution holding portion being placed adjacent to the
el ectrode; an ion exchange nerd#r ane which is
selectively perneable to an ion having the sanme
polarity as that of a charged ion of the ionic drug,
the i on exchange nenbrane being placed adjacent to

tPPI%] elchtwel mnletc?mwﬁéhsw bek/%élg?e@mﬁding; tonclaign _8t, further
electrolyte so 10N NOJ Al n ortion | regnated w .
ChESRIIFING |7 JTE dnrglating e Partiohr algbed cBekwest the first
hoélatgoerdssembidgiaitd Rhacescaid aleatrdde Bssenobly.

exchange nenbrane; and an ion exchange nenbrane which

is selectively perneable to an ion having a polarity
oppp3] t Fheo ibhedphbrésie deviaceeddcordiigt b tRiing 8, further
dru t he. i on_exchan e_neg&rane bei pl aced a%iqgent

L CCOMPTISIEG 1 81 FECORY UfSBHatIB8a: Rerent miAced 2 Dativgen  the
Theetond crlbetrsd & adeeniBlyaapel thahdivesivel pofiohurt her
conprising a first insulating portion placed between

the first electrode assenbly and the second el ectrode

aspeqp! Whé]iahtabhggﬁgirs?g?gi@@ia%c@?dirfg? tacary B dfoclaims 1

claim@8, further a second Tnsulatin )

SO 113 W BEERITH Ao RETHRET <SatIBGe AGHRIV EDESRLAWING to
angdbepagReBfv ahror 4§ Q8oukl4helii@m 0BORIPIIEES at least one
devi ce accaording.to any one of clains io, 13, . ,
whegleckedhdraghbEhe c groMiR: | FRNSISHN \ Bhe 8OFn@Gd, Pectin,
adipavhie®Rosly| t re@iveogaaFedgum, cogimm Sefradlic) eearageenan,
one elecﬁe fromthe grouB conS|%1|ng of alginic
acmethybeeliylose, ospduiMosarogxymethyyesliuless, g@nthan gum,
ar dﬁox??l‘@\ﬁ?ﬂ%‘é@l@los@?t hyﬁ?&l’éWﬁﬁ@pyﬁﬁétthelluIose, and
car box hyl cel | ul ose, xanthan gum
hmﬂégr%%ﬁegﬁ-llpﬁﬁc@émﬁ aFs 1860t net hyl cel | ul ose,

and crystalline cellulose carnellose sodium [15] The

i ont ophqoresi s device accqrding to any one of clains ]
to[nllgf whae dPRtopbopesiseHexian @iccpﬁ@f/leﬁesa%m of élalms 1

ovd1a 3,0 wREPEITP then Ménibéer aueiditinge ddhasiveRes§eswing to
at_|east .one selected fromthe ?roup consi stin

0
cABRXRHO Ry 12feIthe RQUeOUs TREATY comprises Jt%least one
hystileeyed omoriethe! geolipl ednsistifAgCby s¢atidxiimethylcellulose,

xanthan gum, hydroxypropylmethylcellulose, and crystalline
cellulose carmellose sodium.

[16] The iontophoresis device according to any one of claims
1 to 15,wherein the mucous membrane is an oral mucous
membrane.

[17] A method of operating the iontophoresis device according
to any one of claims 1 to 16, comprising at least:

placing the first electrode assembly and the second
electrode assembly on the mucous membrane;

energizing the iontophoresis device with the electric
power source device; and

allowing the first electrode assembly to release the ionic



cellul ose carnel |l ose sodium [16] The iontophoresis
devi ce according to any one of clains 1 to 15,wherein
t he nucous nenbrane is an oral nmucous nenbrane. [17]
A met hod of operating the i on3phoresis device
according to any one of clains 1 to 16, conprising at
Iq@q}' pl acing the first el ectrode assenbly and the
seCotl el ectrode assenbly on the nucous nenbrane;
energi zing the iontophoresis device with the electric
power source device; and allowing the first el ectrode
assenbly to release the ionic 23 drug.





