| ONTOPHORESI S DEVI CE FI ELD OF THE | NVENTI ON [ 0001] The present
invention relates to an iontophoresis device for adm nistering

di ssoci ated drug ions through an ion-exchange nenbrane that selects
ions of the same conducti vi t_of the drug ions, capable of
further enhancing the adm nié%‘?fiﬁ’%@ﬁléu%ﬁw t he drug ions.
BACKGROUND COF THE | NVENTI ON [ 0002] An iontophoresis device generally

i ncl udes a working electrode structure holding drug ions dissociated

to plus or mnus ions and a RIEMDr&FMCHEIIBOYENGEONst ruct ure t hat
functions as a counterpart of the working el ectrode structure. The
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wor ki ng el ectrode structure is consuned by the novenent of the drug

ions to the living body and the rel ease of biological counter ions

(the ions which are presgg{ckGROEND GRTHOIVENTEHRged in a

conductivity type opposife to that of the drug |on5) To the wor ki ng

el ectroc tructure, and the. biolo al . ter S + and
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of the c$avgsre thatummdtibys rha caidagmrodf thovogkow electbwdeetricdws:. The
i ncr easedrugMunshameakaninitterepos s hiving boadiyntlst eppldeatipr ofis voltage with
ef f ecti v@leysanl OBOfrithaiseihat PPERETEANS ichst @ e WEeHAWE ¢ 8&t&&E structure under
i ont Opho{h%sbéncﬁﬁ\l) th%t tlﬂﬂﬁ tﬂ@vﬁr ige\ée tI}F 99 E mtthgnﬁ&np&fo ﬁ’vmg

e | ont O orest s devices 1 n

[ 0005] eci %ca I§ |n @g

Pat ent N%‘% ]6 T Kin ? ctrode strycture is conposed

of an el t}?fs by thSI%ﬁaﬁ p%&)ﬁ’ abedhe v arargntlegirgde (stipcture is
contact eRnsuMaskby khe mefenont @@tdr@@ewnséﬂdhadmag -bodyhatrd ghe release of
menbr anebiohegicak cpherdomn(thefiopnwiscllaroprasiest dr tige helkng hgdy padtchanged
sel ecti vgl ¥ cpagsesvitpngpsvoppodibets dim qfotherdriy i8fs) fathetotkia gdlegrocde
ions heddudvird hendlring bRI18EREL %mhteramlst e odr Wi OR¢ @I'P having a small
admi ni st g, g&iuﬁ%{ 4 bR £XGH nagf'arggri‘;‘x)(gﬁﬂ‘?% a‘P@?E]feﬁXe Bfaihf B3%Pthe

of bi ol ogi unt Fjgl ORnsS |

adi i st PAIER e Ephg“ B GOB AT diciRcoR e of bioloical
i ont ophotBYItEr d@\‘}ﬁc&crﬁ‘ﬁ%t‘@ 1e nl‘ 5 ippogsipde o ednyigisiehgirug ions
el ect r odeffeetiv@yure further includes an electrolyte sol ution hol ding
part f off000d] dPatgnadoecewntoll ytoel @ dleldw ahis¢lnse dottaphovdsi h detiees that have
el ect r odenlvadéh@Bbov@maxihrdgaobRmwr ane that sel ectively passes ions
havi ng - a p@3q uelohy i Eﬁ!e&?ﬁ@ﬁll Opﬁoséatcﬁ e that umto ﬁb'&sisonéevﬁ&erﬁqbyPatent

gglh:,]gvhnﬁoggﬁ d Iat ﬁ\gﬁel% troHE%\/ﬁ{&ﬁ s”f fro 158{% €, a
prevent i %‘d‘%@%?ﬁﬁ/\éﬁgrﬂ af)ef Sllél o(lﬁlé :EéYIéla Ofé Sceﬁ?%ﬁ‘éde=
to the odithapdpaiskglaage merabians t8RT i placeffoca faqntasuip\nfnt&eb%m hojlding
[0007] Heare anidnselpetivelyt ppises dens vtvithesaofe Patagity Dothaterlt tha drug ions
10, in oheldrby the drug holding part, and the drug ions are administered through the
ion-exchange membrane, whereby the release of biological counter ions is
suppressed to enhance the administration efficiency of the drug.
[0006] In each of the iontophoresis devices in Patent Documents 1 to 10, the
working electrode structure further includes an electrolyte solution holding part
for holding an electrolyte solution in contact with the electrode, and an
ion-exchange membrane that selectively passes ions having a conductivity type
opposite to that of drug ions, thereby achieving the additional effects of
preventing the drug ions from being decomposed by isolating the drug ions from
the electrode and preventing the movement of H" or OH ions generated at the
electrode to the drug holding part and the skin interface of a living body.
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to facilitate the passage of drug ions with a relatively |large
nol ecul ar wei ght and effectively suppressing the rel ease of
bi ol ogi cal counter ions froma |iving body, an ion-exchange nenbrane
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f unct i oningpregRated Whﬂ’e% P?é@@é(ﬂﬁfé@rﬁ@hﬁ@fbfs gsshrebeiohy th@eadleqsméebveen
bi ol ogi ctle decimoées amhshe Fivorg bddy, sludrthdegnddets vitgoms egaeretdl Y, in the

i ont ophof(ediog Hewiever,f when afinbdhesies ifilgh douithinions ah heleckgblyad is interposed
i On- exchpngR cAEIRE 2NEn-cAlheRed STRMIAREE! 28H thHe sRIESARL 'fﬁ‘ﬂ&%ﬂ OHf the

the adm ﬁhsé{é’}fa‘n%@ flc b%ﬁé‘cé’f 9{; e%&'ﬂ% ﬁ?egogtea?@ oet“ﬁ?d} ions

use of t sive fi

Pat ent éfﬂf 291 /ieq?b%ﬁ t ‘E“ fPEEﬁ?SlS ‘”"e for
2000- 229 mASteF’é‘tge “g[if’é’lﬁ pugh appopmRyFh 298‘?32]63% bds @nriamget of
1: JP 200e-p3ygu7inxenpanethe pdaimshetion efficragy- czﬁserslzsgmanpat batenhanced
Docunentbyl the) Rs@006hi23ypeef AdhPaverftlnDocunent 1: JP 2000- 288097 A
Pat ent DpgidpeiochimedlP 120030288098 A Patent Docunent 1: WO 03/ 037425
DI SCLOSUbs e 6 DIoWWENRE PNy p Bl EMY 2KOABE SOLVED [ 0011] The present
i nventi op tp’ﬁ?g& H}eﬁ?P § %0‘0”2 b Y Rf the above-nentioned problens,
and its 19 oot 195 t&%ooe céeAt he adm ni stration efficiency of

Patent Document 1: JP 2000-237327 A

Patent Document 1: JP 2000-237328 A

Patent Document 1: JP 2000-237329 A

Patent Document 1: JP 2000-288097 A

Patent Document 1: JP 2000-288098 A

Patent Document 1: WO 03/037425

DISCLOSURE OF INVENTION
PROBLEMS TO BE SOLVED

[0011] The present invention has been achieved in view of the above-mentioned
problems, and its object is to further enhance the administration efficiency of a
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2 drug in an iontophoresis device for admnistering drug ions to a
l'iving body through an ion-exchange nenbrane. [0012] Another object

of the present invention is to provide an iontophoresis device

capabl e 8f enhanci.ng the ad C['II st ra¥t ion effici encg of drug [ ons i

wi t hout 9EHE/ T nRtb AQRINPEREES IS VAE R IpD ATy PaTHeENE E TG Jous 48| ditlivae body
bet ween thiéugh@ﬁ-@%mbgégmﬁmbmeand the skin of a living body or
keepi ng piESYi Agotherwobjeichgfethec prestat Shvewtion ds aodporvide namvontciphgresis
el ect r od@eilck Utdpabee of drhenbing fg: abediisWatidnSOrfRibh@s oFe@dng. idsANThout
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i ont Opho{%'sb;c]gd Cﬁae raﬁg grgk? rung‘P Od. 09 é é)l‘teSSIIlg a
|onexchang]<§ §§€¥ ELP s % dt§tt o] a%ll

wor ki ng BIPEEREHECEPL B SEIEE OMr%WT (e £ %’a@ Hutttdre (P'lé]?/‘? H@[mg
a first P%W@%Qhé‘?ﬂ@é%ﬁrﬁ‘r"'&ﬁé including a first porous filmwth a
nunber of pores conmunicating a front surface and a back surface of
the first porous film and an ion-exchange resin being filled in the

pores of the first porouspfBARNS p@Rdsoijvrm’rG PR@EEEWQG menbr ane
selecting ions of a first conductivity; rug ol di ng part
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to a materfizst icorstchangée ngembeand indudingr eulirsti ponous fihe Witbng number of
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t he remagkahheoanhaMagsBntsof biing fxﬁgﬁnlfi'tﬁEr]ﬁ)ter%fQBE'f‘?ﬂs@%&‘o@g fﬂm said

drug acc lfsci' ﬂ)gl Efcl{ari'l eprrn% g é@\é?ﬁ{g‘:ttfn%g op%t flraeegn @fﬁr rug
5
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mechani s ldAn f ab‘ie b?’éap
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sone degwater-fedubleepqlymer|caygrowid cretneically dedided tout maoerialngpmatit)ting the
from t hefigktymrbal dilagopaié fiont Retfdcabrthe firkt peloukayiad. of the

‘t’\’ﬁteelroﬁof(}dm ¢ RPh¥IE Sﬁ QH@p%b‘ilahi%ln‘?n?&nCﬁlet r&?ngﬁﬁgwlélljf}%aylceﬁl%hy\eg? the
the wat I’ SOPQE IBE éf?w? )I Ia? %@n@gcﬁ‘nem C F { Eh 5 gsetnt I?T}R‘I,e E}Xg a% not
surface BFen ﬁscesaawgw’{?rﬁf if i Ho15a ORI R1eEo o (B IAHGUH B fficaiPite to
to at nod¥ mEFBagisthp| AcHREL-sodpblenpolyaed; C%p%mé migely kansisdnte. the
Ther ef or &ont susfacayel thipdgshovrowubidmaimprivies theesBmity d awnomctchange
bet ween mkentirane exithangeectaotthankiand 4 hering lbiody @nsomo ddpecsanBuitayr, a
as in thryease whef @1ééaﬁng@m@r(o@hnlghﬁuwcﬁﬁ-tﬁeldmlgqml@ﬁigyﬁm i§ QRMPUNEhe
i s not pﬁﬁs%eﬁarer tJreer Latdrad ol HH:CBB c&*ﬂ oh aLgr &St cS'x‘?d’d&ﬁnty
for adm Qtlft%\;e% f?ll% %r ugxéh%rﬁ%ﬁe QU d?ﬂ% sﬁ 1 an ?89?10 eafgrr% lﬁgfg of the

func cou
ace of the

I C
the ski nvHAiT I B%yﬁ‘b‘gt ﬁ%mPP‘é‘iH rebemipaldy BoPdsAdor fifiogs sur
i on- exchBigasfElbhana theckness Jigm about gapAvealeqale tq gomopt fens of molecules
i ont ophoesibs deateceobible hpopmese tompwent.i onlnergfdrgr t this laysirudeges asot
a count esqiistantsiliweraventothd bengloovetwesi i the ednwet diangeemeatibragle and the
SUruCt Urgkin, and in the same way as in the case where the layer of the water-soluble
polymer compound is not present, the original function of the iontorophoresis
device for administering drug ions through an ion-exchange membrane, i.e., the
function of blocking the flow of biological counter ions from the skin while
allowing the transfer of drug ions from the ion-exchange membrane to the skin is
maintained.
[0015] The iontophoresis device of the present invention may further include, as
a counterpart structure of the above-mentioned working electrode structure
(structure supplied with a voltage of a conductivity opposite to that of the
working electrode structure or grounded), a nonworking electrode structurc that
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(structure supplied with a voltage of a conductivity.opposite to that
of the working electrode structure or grounded), a nonworKking

el ectrode structure that 3 includes a second ion-exchange nenbrane

i ncluding a second porous filmw th a nunber of pores comunicating a
front suffdB@sand a back surface of the second porous filmand an

i on- exchange resicnobéiing-exichhege imembranpomebndihg tdhecaurbpdroysofibuswith a
film sanhdmbecefichdrencoxmhatigetingnibfrane ssheetandt bacls soffase 9fahsdecond
conduct i BotdtisOBPAShA® dnOidhexEndnsde ﬁé%ﬁh@llfeﬁhg’lﬁlyed andinR f)bfe%tof the second

el ectrol ¥b 1§0|f1gﬁ1150§h130§58059 p@{%xtt,l?a{ E‘I?Erﬁ'lﬂraﬁ@ ?él@gglﬁgn%tn‘g f a second

sol ution second | exch
menbranebm? Lhcgwét# PP%?SIFa{}’ i %flg?t H goléémer corrpouncf
chemical | y bonded t o* d115h§ feéﬁ“ioawe utiep fiqlAgg Rar Petrohyte
may be fePlwsi@neomlesrd prohtbaskr fuaéace &hﬂet%ﬂ%@eﬁ@ncb@ewc ngﬁ mﬁmhrane
this featmde, the effect of enhancing the adhesion with respect to

the skin and §Hgsthieelfiavayertsvluble el koftp RiRiCEiafR asly iiidedeto a
i s achi eyfderiANEonsitigtiagMhBisstbAd ipdRodd Hik ARGYLOFofn sl ¥9 ihe £BRAREST ce
further. . FQO16]. JAe,NaLEkg0! ubl e pol yner conmpound in the present

|nvent|on 'S o un | ecul ar, wei,ght of .about 5
17060, which i Naft (8 TealRET (e e o &8 %f@@g ¢SO0 iy Bpineet o the
preferabﬁlgﬂnu%rébt%ﬁe?d%maénﬁmeworwao o ﬁcﬂtwéu{fowywhwed and
al cohol {IRedmingsirdlosy wif pigner of @l &g, is swihpaeed Furgheraci d,

pol y- N- i fipredpVYheacwatarialeblepglofmary| ecmpeyundoiny thlenpeetsi&ylt ativgh#ohdés a
pol yvi nyt@w«ﬁl wiﬁpeuncp@lrwﬁr&ﬁdmeﬁmlrlwe@m &f autesdysd aneo@lwigeh, dissolves
pol yet hyLgangj %terp()lE’xd}hﬁll'e fgﬂrﬁfh Kéfef’%tl?%ééflv@ét%r-saﬂﬂ)le olymer
pol ypept I:(glﬁgo L&)q leud (}lpg YA cearggﬁ)%%% ?él%flbn SH a%?yhc

ol yeth ne
chem cal *Hing POLGVGTRF g%}é&%ﬁz‘/ﬂmw@& ol N e Wyt gfamide,
t he abovBohywiaylpyee W@tnér so[PQBYIEe@@ CPfiS  cafitbundsPAagtiydenyr nedlysel,
i rradi at pakyctihdepoimos, polyaNi-dimeetbgthnmimogthydquetbasrylstsl, andgolypepidach
t he wat e[ uAketheobyrmrs cidnyothremiopldtiss odsiedsuchi bl olyeMyiene redin or
el ectr onpbRpidpAete @%in A5 R4S PRefehANYB] Haw tneithie voatielcsalleht! 8ond)

pol ymer thlﬂnﬁll% ohglﬁﬁ{ cﬁQﬁV ehﬁfov% %hﬁ@hgﬁ'tweﬁgfakgl&lblegolymer

struct urgcbm gn med )yll' ot £1 th or 8 f1 et 1%” S aqueous
for chem P H} ﬁ% r?a %% r{ﬂ
front suf? HE‘Q %u‘gatfeﬁs ﬁep §8P1Pr9|“é‘ pEﬁ Sty 2

can be bﬂqﬂpag,étag élQ@cr ﬁ"b%ﬁl §%n@g%r%1a§nq§ porous filmin a brush

shape. A rerar kabl y én he admi ni stration efficiency of
a drug ifoqaNt Eatl af .th&iwadeaisbiublBypodpmes pohgiotinds dxofllusttdtéd@bbhe has a
reacti Onst@&%ﬂtf‘chﬁﬁm strhetuwat 8hd 9 up ﬁ)ﬁqpalt&ryeeoﬁ@an @h@qea&%n Rendasbn

to the ff d)rnct.heﬁfﬁr g%eo dlﬁ ech@%e&?;fs Hb'i%g% Ofin xaé ﬁﬁe: oh{‘s%lrfaoe
to'S Gaogt nd Hordilidln 43 Y’ﬁ‘ir%rl. oPe ermﬁ%lpgo R a8t ﬁ?ebs A5t o the

pol ymer EORPSBHACE STHBARNIC ‘émblffh @Pe 0625 cathgemarkably enhance
wat er - sothgbrdmpystyatden cofipeant thamdm:g @h@mt@aﬂay biaidarly.oby agpropriately

controlling the reaction condition, the water-soluble polymer compound can be
bonded to the front surface of the porous film in a layer shape. Even in this case,
the administration efficiency of a drug can be enhanced to a degree comparable to
that in the case where the water-soluble polymer compound is bonded in a brush
shape.

[0019] The water-soluble polymer compound can be chemically bonded to the
front surface of the porous film before/after the porous film is filled with the
ion-exchange resin or before/after the ion-exchange group is introduced into the
ion-exchange resin. It is preferable to chemically bond the water-soluble polymer
compound to the front surface of the porous film after the porous film is filled
with the ion-exchange resin, because it is preferable to prevent the adhesion of
the water-soluble polymer compound to the walls of the pores of the porous film.
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front surface of the porous filmbefore/after the porous filmis
filled wth the ion-exchange resin or before/after the ion-exchange
group is introduced into the ion- exchange resin It is preferable to
chemi cal | bond t he water-sol ubI e ound to the front
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THE | NVENTI ON [ 0025] Accor dIEW nlg 1 N i on, the adhesion
and cond bet ween morkl el ectrode structure and/or a
non\/\orklﬁl’@ t{e‘ég?‘ﬁ&éﬁ%t% ré’rese&‘gd“ﬂ‘ffél g nthe  adhesiehgambdgondustivity

enhancedbetifenea prerking eledraste pirnioge ead/eoamarworking ol ectrode strgriuge,
i s m ni nmkthe siherodby livieg bddy arstenlanced, effileciheneleaskt afrhiglogical counter

ions from the skin is minimized, whereby the administration efficiency of drug
ions with respect to a living body can be enhanced,

[0026] Furthermore, as a result of the achievement of the above-mentioned
functional effect, an iontophoresis device capable of administering drug ions
stably to a living body with a high administration efficiency can be realized,
without interposing an electrolyte solution between the working electrode
structure and/or the nonworking electrode structure, and the skin of a living body,
or without using bias means for keeping pressing the working electrode structure
and/or the nonworking electrode structure against the living body, depending
upon a site of the living body which the working electrode structure and/or the
nonworking electrode structure is brought into contact with.
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ions with respect to a living body can be enhanced. [0026]
Furthernore, as a result of the achievenent of the above-nentioned
functional effect, an iontophoresis device capable of adm nistering
drug ions stably to a living body with a high adm nistration
efficiency can be realized, wthout interposing an electrolyte

sol uti on between the working el ectrode structure and/or the

nonwor ki ng el ect r cBES§t Murd BrROR aRARRIEING I UDf THE INVENTION, or
wi t hout using bias neans for keeping pressing the working el ectrode

struct urgﬁﬂqdﬁgfelhgﬁepomrﬁﬁwnﬁ!n?c f Pﬂf? p?ésréﬁcft 'I']ér%gﬁgﬁ' \9?1% ﬁ%:giescribed

living b e(}glp%g tgnqh%_ ldpace)né%ém te o Ivin

wor ki ng Jor the . nonworki electrode

structur 15 At DA LT ST eRtioBa g IR RasiRePRBEEtion
THE | NVERfra@plgf@@ oresiefeyissrt baccerdingio thmpigsent inveatignesent

i nvent i of00&9] | Inbhed éslto whieg] fowicohverifearendedgsoriphiendnaviongsphdrégiz8levice
FI G | foreadvatigSREiIng £1d06S vtk @Gl cothpynadwidigsorid@ditd minus ions (for
confi guraﬁa le, Mscafbit oamia)rzhs?tr ?SSIasw@@lmrp%g&t agsiar di peed Qs téﬁea@fu%ﬁﬂffor
i nventiop,. ‘2’2 i i rbé %@Jﬂﬁ%ﬂ N9l Pe C&Qgegfeélffeoﬂft%ﬂﬁﬁ EisPlkOe for

an ionto ore nisterin

conponen fi%ma egﬁjfu a,fﬁélbg t%ﬁ?ﬁen&ug ongPe ‘?ne% gﬁiﬁo@lfﬁg‘;ctﬁr g’lhés dapy (for
that is aMPleni Hdacpipe thatpiy an geesthsd Caﬁg%‘j uGaRitingchlgrde; that is a
wi || be s3regntestiagl dispaspsherapeutse aganf, aringprgviesi brafeidectiat s a skeletal
adm ni st musolg =elavany, woopkingr ugiroohjpoidenthat s dhsswesitatiedagantpl the podasty
(for exgmseor lhieedi o€ 4 Riwdrs satra@nesddhetel €ctAgR)t and aédvht iB€-exchange
chl ori depmichrahs iR thO sl S Iy ESdch i ondi‘s%%%t%eﬁherapeu'f I c agent,

pancur On i 1(3 ?gwtnh%h 10?1&&]‘130‘??&1@&%10 %Ciﬁthr %@H{ Ell%g 1?1%1udes a

s hL Soiggie Sinidisre, eF‘e“b‘%’}‘gﬁ‘g‘ & ek ?HHC@{ r?Zn@réd a power

menbr aneS‘?‘HC?ﬁ’e FOMHFHCAFRABSEES FREBPErY: r Kalesise ponstll hdeaatssm skin
an i ont ofshor esibraaei.ce X1 of the pr esent invention includes a
wor ki ng E108d{ r ohle vadrkirgg orcetrbdeatnmomer Kimgudteah redelarsde Uttocoh@ced to a

and a powgam&oymeoﬁth@@okx@rmo@@fmgn%ﬂt§1e6ffe Srs%lutlgi@f}ﬁﬂGﬁfgepart 12 for

nuneral g, 1@! tgs @Ieéﬂfbﬁrte(ﬁﬂuﬁoﬁe ARt [vﬂ 11]heTQ?e an cation

el ectrodg, %l %trﬂr brane 1958 £0n S F%kk O%?f o ? o%ctg egt ?801ut10n
e S ?é.

negati v
e ca 101

e ufce”
et ing oo 1y C %@3%& el 14 %@%P@ﬁn ok et her
el ect r odexchanggmemdrane 1ax RA gk aREOTh PREIANES Iﬁﬁaﬂ’éaﬂ%d%ﬂaﬁéﬁton a front
surf ace girfeccosidehe lcedmugoh gldn s phait in Theledtimg waarking 2] ecdrodieugjructure
hol di ng pas tholdepliacedoosr ar hr@nitaisigr fl&Ceormbdscdbf tah@acaialosuch as a resin
exchangeﬁ[}ﬁrgqraaﬁﬁsglg, and an ani on exchange nenbrane 15 pl aced on a

front s ajeoﬁ' i %ghémgﬂauq Qoﬁa{mk@ eléémaéestﬁf&hfee W?ﬁ&ﬁluags an

el ectrodg
composed PR E Fratedi et Byt gk BF (RS P07l SR 5, e sbgetegiyte
the ot hef® HHHH holfns datiof ki e MNILRE BRes eﬁrab't’farsg wiohdh cNaGwith the
el ect r oddlegtrode e &taon exghapgs mewmbrpae @ 3arlaged opawdions surfeee sidexpf the
el ect r ol gleetrokak soiwomhbbhiing pratr 22,281 tlectiedytei soduiaon doétinggiart 84 placed
sol uti onom na cemiitacurface hsitibeof aheciniofee2dhangcaficdibrayehahgandeshr ékn
23 pl ace&&ﬁngefrﬁ%braﬁw 58GRa&d 8 A 1A surface side of the electrolyte solution
holding part 24. The entire nonworking electrode structure 2 is housed in a
cover or a container 26 composed of a material such as a resin film or a plastic.
[0033] In the iontophoresis device X1, those which are made of any conductive
material can be used as the electrodes 11 and 21 without any particular limit. In
particular, a inactive electrode composed of carbon, platinum, or the like is used
preferably, and a carbon electrode without any possibility of the elution of metal
ions and the transfer thereof to a living body can be used more preferably.
[0034] However, an active electrode such as a silver/silver chloride couple
electrode in which the electrode 11 is made of silver chloride and the electrode 21



el ectrolyte solution holding part 22, an el ectrolyte solution holding
part 24 placed on a front surface side of the anion exchange
menbrane 23, and an catlon exchange menbrane 25 placed on a front

surface side of the el ect te solytion holding part 24. The entire

nonwor ki HigMafie of styer §?’FG ‘éaéoP@ housed in a cover or a container
26 conpok®B3df Far nerearnlal lsluéhe agasg 1oéspeingi [the osileerpdibiari ehlorfdn3ajuple
I n the ielkcoplder esitbe dbadtnaleXl] thhbseantainodedpesitady pfleanysilver electrode

conduct i ¥&d chiirgid ednsC@Tl peadiBeteaas vikte e@&l@@tﬁ&dﬁs%éﬂerafwlr&ﬂalwlé hoet] as
any particular limt. In particular, a inactive electrode conposed

of ~car boreprpsentediuby Hg CherApKErds arsle dn fheefebecitide, ldndhat darbornthode

el ectrod y ssibilit the el ytion of tal..io

Che.t 1 anGIERtAaIar ehiotie i ot Gl St ts HOB Ao e Pt pFtirode.
[0034] HoR@setuengly, éb@. od 0@11@&@%&&@8 sae heagbigingd: V@PI@PPV@WS&%P&W%%Y is
coupl e sipresssde and W eapithecidificationdbased ps Hadensfatsibievenode, and the
chl ori deramid bab#Hi@itimat badd 1O ibss ande: afthedt ¢en begireabsiedbe

adopt ed. [d03&35In Rehtr@xaNl Qhe i Wollfi@gCalketrdtic Ustri@utdiel Sinldv ekd Sidnv@irking

chlori deel%@%h@ st?l.luﬂﬁié den h@ {diko (ﬁ%yo fw%t]: khal, il a%@ﬂﬁg to the
(posi tiv £ e bhbe Bl SRELS gmbfe‘n [ 5uftp Fate i%a th¥rane,

r eact V\A eac en

Ag+Cl - apad basHicatipn fase 8&9’5‘3@& i e Slectrolytg ﬁg[}lélon( 8 flgmrt
pol e), ch snfribeirapil grifjcation bagadeen 1Hr o i8ithe eleetrlyfe gelution holding
el ect r odpart oasespmessed. t Hehdrefdrewamgnexansiee carboneclebtrad medithduteany
el ectrol ysdssbidity velt elie icbutiailpdr @ssddionanchrt be wsd grefetabliii@apiaes of the
based Onachﬂ'vé eRstralictsieh a0 1vandlvch@hldddd do %'élb@t%di@n based on
OH i ons h‘P g%ﬁmpoq &agl ﬁoa Mﬁﬂ{%i‘ art[s %3 b, aﬁad%p&ﬁ 3&& i M&BPB%SIS

o]

wor ki ng

2in the %@5{‘% %é ?ce% exfU S LT S U eﬂﬁa}ﬁt%ﬁy
the anioh fh§ aliees Rl HRLOIRe! 2 %net@xem §eishd AsrthR Slectilyte
rapid ba@lﬂh@attb@waﬂ)‘afsed on OH' ions in the electrolyte sol ution

hol di ng PHI38] Hertherndéiee inapiddr aoi mbfé¢ cofactvebapeevan e gongationtdfegas
el ect r ol yiwedobytthenclketrdiytic rpadtior2dfawatauppd assetherdhier af or ondiictive
I nexpensreé?stsﬁééo@auﬁédesyrmée MdrBQHR ANMYas, p&sﬁié)'chhﬁg/e @h JHaRkbd ! W the

of metal ,ji.Q r ¥

ol ect rodele ﬂ%hftﬁpr aectfﬁ% gﬁ/ aeffle 2918!:) poﬂng t?%? 15;133 E;as?f;}[ H) %eﬁm ed or
The el eclﬁﬂs Jhag/ [ﬂei 5154 @?feaa pU (exiaas 4 PORIL{YE, pole and the
i ont ophofedic onoeév'i eﬂ%ftwﬁ r9le) of Walea can ke addedtgithe decirelote palution
keepi ng holdieprierrés i M tapd  2Pnosphaeempusf dhedbidbiite] pHysi eindgiccemomic
sal i ne, efificiengn (loev eoedand eabe avhdabilalyt for ealmpleonnt ynpirgaikycompound
[ 0038] Feiidhhes Fer@usidulfidesr farivonigarabl aciedaday @’&Y%ﬁhtMascorblc acid
generat i ta(?lfung of AAeGMbYsddIBa @l Bt elaiti CothPBERd Ot'Banls e%énla% the
the i ncr 154 D SEIERGHL IS 1a88§ RUADSH SFLY, 418 SERCTAtNAN OLeia,

oo " eSSt Aoy BToRmpy S, A TRYPE! 3 o ThceRt, kady benused

the el ec?freéwtbﬂb r Adlernaavglyx |ad<a<tmbﬂlaaltont okt spkssarsise(fanexemple, 1:1

reduct i omixed aeemegaciwmmpodbepinngwateel (b bk laddedcid aniel mol (M) of

el ect r ol gdddusofuniarare) dwl dsopepasetis 12 and 22. In terns of the

bi ol ogi cal039 fnég/ar@mg RO RABtfo] w‘éd;l%%ﬁcn{omh@gvp%@tsqzam o@ééb’to avoid the

avai | abi H mn oW ?%'x?ur%o QQhug tgén h%i(i gﬁlsd drug

sulfate 1901d1negr rplarC gscribe% er) en%oﬁllfllon ﬁlavmsgct?le & composmon
as that of the drug solution held in the drug holding part 14 can also be used.
[0040] Regarding the electrolyte solution holding parts 22 and 24, in order to
avoid the change in composition owing to the mixture of an electrolyte solution in
the electrolyte solution holding parts 22 and 24, the electrolyte solution with the
same composition can be used.
[0041] The electrolyte solution holding parts 12, 22, and 24 may hold the
above-mentioned electrolyte solution in a liquid state. However, the electrolyte
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(vitamn C) or sodium ascorbate, an acidic compound that is present

on the surface of a skin such as lactic acid, and an organic acid

such as oxalic acid, malic acid, succinic acid, or fumaric acid

and/or a salt thereof can be used preferablg AIternatlver, a )

conbi nat FOMtien hRBYBE sPEE dfoed2  ABA 2% ampl ebe 1confighred dbugigerrggnating a
sol uti onW@mrt-dmmrrhglglﬂnmlfﬂ@Npan*ﬁeﬂ metle ofacpolyamet mnabarial(dy thef like odituthe

f umar at ejpewnntinsionked electol {1@08ANtiBagahdiaby thRasdiagt el yhee 94 hindling
hol di ng gaibofl2, The s%@etunﬁ Qllﬁyeaﬁlér% tHah@Rf e d Qs&P PO Ures hOYMiRg part

Egetsgfl lr)nl Xt 'heal\%t!pe s &Lég gel hqji‘lntf'%agrllsp u@ &irhlégelnhmﬁ{é}gf&}%r the etail

It
that of %ﬁ‘d@ﬁ ot BB P P B R PR 4 fRine
be used. P2 Regardi ng the el ectrol yte solution holding parts 22
and 24, | ‘@r]d@ e fdsug dpddia gt prst dHalngidei inntanhesesis idenicavd gacording to this
m xt ur e eahbadimémcholalsydtelegsl atiagmedns sbheiel eftar dtug éfarotxammle, ascorbic

hol di ng peidy svidideadudivadingkfidicl BCaisebdibeedS R Hih@NiMst By the disselRion, as a
conposi tjy %ﬁtllgg used. [0041] The el ectrolyte solution holding

arts 12 |
gol uti on ﬁ.‘ggfu%ﬁ mﬁgwl%\ggartqwﬁ%y?egtfﬁﬁ% %ﬁ{;} Iy%ql pid state.
hol di ng 8?"{‘? ot 29 al ahgP P! %ém@6ﬁ$ri‘ Er%llfhbﬁ‘ W ?r gHbg ghin film
wat er - abSHF B g dRperibed rheé%‘VrWétrh AedfaSoFORIOE) jorers ﬁme@haape dhet gase of
| i ke withanding Hizgeef.ment i oned el ectrol yte sol ution, thereby
enhanci nfp(44¢ Easmpbds tamdhategial thereof be Thed Saunthe hnaterf-:iﬁmbﬁfgrihen film
as that eamidanusedcidt ift¢udd HhEebgeiNBoPALE actAiCBBse BRiRFaSERyBDgel
the thingijhm édt@(’i B?Fd&: el Based N 811 Gand DiEisle thuctﬁr@ §Qfus sheet
[+ 9

will be fjersi%rl %""1 nﬁ%holi;rhg}eiﬁ: %gr,% athr?gxetaqueous Qolution

hol di ng art;
i ont ophot @PSHBBW tl?i’ éﬁtb(br erh&“&b% (highs frug
an aqueot@li SHVRICPATY): B8drityto 3Ot e@rahppblaineborbic acid) whose

active i Eflj}4éc]| ‘Ehe¢ 1inprezdion wmtedint thenpregent &ptslﬂwatldmmﬁqn'od:mttb@hy %shy
a drug sol e drug_hol ding part 14 may hol
drug sol Wﬂ%ﬁ qor? a 88 ](gﬁg[ﬁypév] Wg &} 1s pweighytigea ggy sﬁ%‘ieealifb%v is a

| npr egnat.g; Cfaf&r 9{&3' Ng TR QH{ at cﬁ{rfa‘?fo hlfa @%b%‘easured
belowvmth t SO asé n

t her eof . %mgrerg&ta PPal’ gfl 3%1‘?1 06'13 ﬁ%]éltﬁlofno? tﬂém ate an
wat er - ab ‘tﬁnﬁ nF‘FI m carrier in this case include a hydrogel

body of E4li ulﬁh@r@aorreeéhﬁ traspprhpurdgelin thel pjeseabgpesificgtion refers to

pol yur et tienertlras€d gelrefii thmt cmdribntdsote tenttansiev e fpdugumshaatng fabl the
form ng eugentssiddwihgetigouphliiit avorfyng R gnR ithgetuhe By eraGyeaUsSumber
sol uti onghdfidaBel ﬁ%"a@ﬁt%t igNsu&t i p 1951112& 1026 AotiRernicBRs i fiRs PReinber is
number ( an&ﬁ q's? Gz‘il fh\ﬁ?rﬁ'lnp 191 %ér}/ ed %\ngh ’a JIQI t?olﬁﬁ({ "ﬁ?e&?sed between
s ropr QeripBaERspsags B 16 o 15 5o i Yhe Bhes yoihaine.
isre re

vei gh'to i 0& g Hetging éh%ﬁaovw%eralorm ﬁ&y(?la!rtir@.gd PegHut P¥ampleTHailable

i npr egnaftioen Sw iGedwetulenbeCasakbid- édlS angeldbadel havdngen thhee-dimensional
I mpr egnatbétevoriv sthucaur eafpresdsbink ol gisiracture). el Whenaare ebretrdlpfd sidondenwhahis

tinme. a dispersion medium is added to the acrylhydrogel film, the acrylhydrogel film
becomes a polymer adsorbent having ion conductivity. Furthermore, the
relationship between the impregnation ratio of the acrylhydrogel film and the
transport number can be adjusted depending upon the size of the
three-dimensional network structure and the kind and ratio of a monomer
constituting a resin. The acrylhydrogel film with an impregnation ratio of 30 to
40% and a transport number of 70 to 80% can be prepared from
2-hydroxyethylmethacrylate and ethyleneglycol dimethacrylate (monomer ratio 98
to 99.5 : 0.5 to 2), and it is confirmed that the impregnation ratio and transport
number are almost the same in a range of an ordinary thickness of 0.1 to 1 mm.
[0048] Furthermore, the segmented polyurethane gel film has, as segments,
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[ 0046] Furthernore, the transport nunber in the present specification
refers to the ratio of a current that contributes to the transfer of
drug ions am)ng all the currents fl owi ng through the working
electrode tructure. rt nunber shoul d he neasured jn such
2 manner PeRENYIRBE rgéwg bR woluRismy sns gag@gr(BPQd wifrFag bhiadiusted
filminpbetpdatad a m@nanmrugndokiutspgy\anm erpodiytingt whese segments. The
i on- exchsegeemedbpayescthsnant] fHns dhaasa tthraw dinmmseondiestebange cnodshlinked
time. [P947lirdtREgE Bonthanabdvemmeihoned rags y tiaydp@aaiuhbéianldofdhesion

exanpl e, s@&@gthacpfl e dd FMmrER HRMUARAY ddf ﬁlsste@% cdntt in! Sth@ sgf'é oP2Ntwork,

havi ng a Eﬁk%ﬁﬁ@kﬂﬂ?hfﬁ%%%@ﬁl gﬁ Eﬁ%c QSSFn He érgghcydro %lfﬂm
.Stsrgﬁfjgﬁfbent Wét%rc ¥ ris cﬁsbmyerwrﬂw W 2Bl Slecgaytey Pailahon oedl ik

pol yner &idshptseridadain Hip pormediqdnralyviatl aanE? ﬁémmou% gel film), oxygen
rel ati onghap ebleerveamechagi 1t of el yether foingingf a shgmant yncthymr adgeling inhetal
and the sdlt dospar comphderarchiviseoficheisicdl selpensvago wpeRchia ssabseguent

the threrm@i @RS hakcAfEWHTK WwHdH Gt diRe@NBlokRe Wh&dbanthel 8bAdu@fvify is
nmonomner uting a resin. The acryl hydr ogel’ filmw th an

sidd.
| mpr egna 400/ ort nunb
can be ptd(ﬂ@l]egg tﬁe?on%gﬁﬁgcn%eéf Ehe?gc rgngngnadg% ﬁgf%ﬁge&ttv)& ic, for
di et hacf rﬁP]é’= (thtfoike th ?é’cnie glo SjRorpus s eet is
‘conf i r nePagegaen taneaqrmgﬂgtqmlmpnoa%a ROTANS p@ixmehuﬁﬁbﬂ raresity of 20
al nost tte88%ne Mora spandecadly, ahisopaiomarsheehiis bassd oof ar) agritlonitriterbased
[ 0048] Fuspdlememreith tahposiyest 20l tp AOPurcehbdnmmgged hblsndrasoratpreferably
segnent s7q t8 99161y logngergl o lle( PE@e a&q/l@ﬂlwi&r BQQ/éde%%l gb¥@otlectrolytic

(PPG, apgd o]
consti tut| n hﬁe)ig ?tqw%ta??rwbﬁgﬂ g rre%‘t}g ?} a%e%@ng{‘lﬁ e Sed
o, three- LS R RpeC PRI s A T BTV v %?laf osasty B

the i rrpr atWigh & BER FAUEPBhSpoEnt r‘fﬂﬁfﬁé?mgaﬂ’él eheERl D’&fh Or"\éfﬁjgbﬁ gling,
the gel #1d machhody inakidey aa&ﬁlugtae@arﬁyflb‘@nt rolling the size of a

net wor k, [00bfd knhe t&inmd anfd that | ©mof candocioniey, | pafehy, sand why akkéen the
the acryamwrﬁgele baded copfpdpment ghedthajolislea ifli SPehshQRUEBHE URdBREL s

an el ect 5 Qr¥ta®14 %bk@o‘s@@ oﬁhaticﬁﬂlﬁtrlleﬁt:f:ta & 51 del b RctN8te copolymer,

segrrent el g ARG A TIOR O leclad g? g r% nwggghe copglﬂrmer o
i an?r}'ﬁcrlaprﬁ\ez‘ﬂeghﬁﬁagc G ?aﬂgo iy of 1BS ke, %%01#8165

in a sub®E4aaRroupbA erHBATE BHBed SHEN para WrhdAna RursT SREkMZMS! o

wher eby nérslepnnhdng wrethod ghateispr kswb i a[m&momg ﬁahucumdcgnmmeﬂml a
porous shetr-jtomdthod) dvangejerfmhitidnelfes tradt-gkandtdsheer atpeeforationedy
is the oggvehsekaaedonn I the- 31765452 ifventitrs ﬂﬁbﬁgsth%hﬁﬁévé-ﬁlexﬁﬁﬁﬁd ion

on an acEyd ARkl 3&099@%%@%&" Iﬂem%%as% 'iﬂ%% 'ﬁs@d 5%'11tdystate
ht%

of 20 t ?q_ga Ngéleb&ﬁ’g L 0
| 8 Ig%g 10884 3ueous
28;{;;2: OH}I ﬂ?ﬁ*gle r“§5‘fv d}/@gmﬁf)l auafancf in which the

acryl oni @bqwmwﬁ@naé rlmmﬁgmafticrlbrﬁa% éiﬂdgtéim@@lﬂi au@b@étamwhwedsﬁeleﬂteful
(sol i d- sasaeehbafiler gyrries ynedparide dywg hpldegnaaitntt am the electrolyte solution
acryl oni holidieg basted 2, capahy ndrofsthegiresalt bl entien.a non- aqueous sol vent

and havi mmsa PR @8d tprestint 28 vERtioB0Yegattiin} hd RBnaRUARAUFoS PnpesEnating the

contai ni [, RN %hﬁ%ﬁéﬁltﬁﬁf’ il Oézlrﬁ\é@(év% ! 'ﬂﬁutloﬁlrbq £h gf‘elct PP solution,

I ncl udesth (%Jetlmum con@itwns may be determined in terms of the impregnation amount,
impregnation speed, and the like. For example, an impregnation condition of 30
minutes at 40°C may be selected.
[0052] In the iontophoresis device X1 according to the present embodiment, an
ion-exchange membrane in which a part or an entirety of the pores of the porous
film is filled with ion-exchange resin having a cation exchange function can be
used as the cation exchange membranes 13 and 25, and an ion-exchange
membrane filled with ion-exchange resin having an anion exchange function can
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[0050] In terns of the ion conductivity, safety, and the |ike, the
acrylonitrile-based copol ymer sheet soluble in a non-aqueous sol vent

Is preferably conposed of an acrylonitrile/ClL to ¢4 al kyl

(meth)acryl ate copolymer, an acrylonitrile/vinylacetate copol yner,

an acryl baused Iaéltg@ FREecxdoiRy rpembeanes ey Wd)ﬁgt r iﬂ%lﬁﬁanwlﬁdﬁé@SEPTA,
chl ori deCobdolGve?, CMX;: RME] K&MB TERE EEp2] yiveprafestd by TokmgempoCoyd.td.
by an ordimaeyusdt Hothesvsthoaexahniie dmbrapéden armkllﬂg et O8EPTA, AM-1,
need| epum}msngAmhm{Ah@IcHs,a?cgl Aq E4-2, PAP-IDVef. | Qﬁhé:e&)%?dk'&klggama
met hod, @, ecaJP%te i%% %%F%ﬁ“’@x%ﬂgﬁgé [m%n%ﬁaﬁgs E t-extrude

sheet, pr eseni

Cnvent | o005 Herines AoNRC RS Grth VIR A UIERIPE SR ba e dp o
an acryl B?rﬂqurpem@é@eﬂe&%eaWr?ehyir@@arhw WP§IeFid Qaaming 4 kegin thaj is not
gel bodyflparigated as a skatedof ichmbehusadi aythehebabprentiencd dradcadasge sesin.
sol uti onln nviawt hrfeehdi nemsémeamte neft viorgeodtictaopopyoeess,chiailydradaribon type
whi ch th%n-éﬁ&i@g@%&irﬁﬂ@grémgna%@méﬁbk@ Ao d ﬂ%@@mmg%ﬂ%rof the

are achi ﬁ)%egxélﬁl efeldin 1?%15% } bﬂedf {d Fﬂ&?ﬁfds‘? fq ﬂer §" 515 filling
ks LT et T il e

and 24 o
regar di n?(;etfﬁ’@b 3¢} |(t¢r(§ Yo% hpregnati ng the above-nentioned thin

film car QAW hwea r ueP sdlatiEPWar olimk dpecat olgr-6xslngy ogroun hef the
opt i num ghndi-mcotiongdy 1de-cdebargd nedin, n as etorsg ods titeis npr gnatdnmh group
anount, gémphegpad igooups tendng angative éd pesither cRx@RPIe anaiqueous solution.
I mpr egnah‘s%e@ﬁﬁ@'ekhﬁ@l&‘f oBhe TRt &l aroth GoMBY skéh 38! RHL8Lehan®83%bup,

In the '%tsgrmr eéel @% 2%@ Cﬂ{cﬁiﬁ&g ts‘alfon?c BERE SR e%b@eﬁhaﬁ fic acid

an ion- %ﬁ Q or an en of ﬁh
of the p 5’06133 §p ?IFI ﬁuPOn ﬁaar? 4 grQups, Ty, b prese tdno e
exchangel® et ido e%é"ﬁl ar a, X?'IP?Q Saf BrFOé‘%E‘Ffa?@é‘)l}rérhﬁh%ﬁé%e 95 a salt

and 25, Wedudh aﬂbahwenaﬁabecatmr&bs@% i podigmwiipns | gl dodessiige tans) nand
havi ng ammaringnmex@isange thoset camor arxchOnpe greeps,agendrallynizosulfonic acid

exchangegrmipbilanes alstrang a%Sdld:gfomas“r‘phmcd}Ez@ Eﬁarab@w 1ExﬁNb?e.s of the
%d aC'g/BamQNBex%a'ﬁ%@ %Foellﬁ)t ¢nclREOANGRArPHo T gé-%m% é £ 3Ualnary
w550 o, Wb R o roﬂﬁoasé?éfegnéw i
Co., Ltd*%En as@‘aatsgﬂ%fﬁeﬂ?léﬁze&waﬁ e ok 8L 6T Fosarer| g in
Her ei n, BOFE HHPRSYSIFESF BTN inrluge J@AO%% AaRg Sughowh qh&@%@ueea and
to a pehYdIQGSUOGanon Ekethosen anrorma ¢naleogear Bovunsy peenemally, contqaiatérngry
a resin amatonismngtoupf dnibriquatedass paridkeuet grouathdieroserbrasbadie groups
above- negel e8P redaBkchange resin.  In view of the conveni ence of a

product i SBgoﬁgﬁﬁe aﬁo@é’%&ﬁﬁfmnpéﬁéﬁg filhP Nt %FB@&GF& i{oeﬁ dla!fim or a sheet
pref era uf trlwﬁ{ﬂ]é?r(? {?} ets f%l g’ld} hgatfrkél ' B%n %&e a %.Ck side thereof,

i on- exchan e-resi.n or.ous

le ? f Sadeada tn hich th
film th¥ ??Pnﬂng e fig formy; Yaﬂ’W‘SS‘”’v 88y %ra%fs ‘iHeleC ©
parti cul Beres g the Suuwg 9 qmggmoalﬁdalr drodee capaledf carrgovs Bhe Aemwxchange
[ 0054] Tiesie arg fnompdy and wl Sidml Forimed of anoven febaih amgeomqvoryenofatirfe of a
above- nefibtaned atarinl dxobkicheheash rexchsng® AgsiAgs ichrried tn thpdiednfarmed by
group ggnReh Gﬁdt%eﬁ\ R P WGP An PSRty Rir AimROS IThi ViR et ha @8 st bath high
aqueous gplHit, 0fng @&x%tﬂ‘ﬁ%f it £XPekesoRl thite thenghtAna!l @ OHP h9adCor

such an 4 QR SEFALALAR S ©

[0056] Examples of the thermoplastic resins constituting the porous film include,
without limitation: polyolefin resins such as homopolymers or copolymers of
o-olefins such as ethylene, propylene, 1-butene, 1-pentene, 1-hexene,
3-methyl-1-butene, 4-methyl-1-pentene, and 5-methyl-1-heptene; vinyl chloride
resins such as polyvinyl chloride, vinyl chloride-vinyl acetate copolymers, vinyl
chloride-vinylidene chloride copolymers, and vinyl chloride-olefin copolymers;
fluorine resins such as polytetrafluoroethylene, polychlorotrifluoroethylene,
polyvinylidene fluoride, tetrafluoroethylene-hexafluoropropylene copolymers,
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those of a cation exchange group include a sulfonic acid group, a
carboxylic acid group, and a phosphonic acid group. Those acid

groups nmay be present in the formof a free acid or a salt. Exanples
of a counter_cation in the case of a salt include alkaline netal
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quat er natyen, @éﬂiﬁ‘tﬂ?r QU cl-%nm%f ‘i‘¥41s%99p1ana”hé\?8 Eol QHBﬂlt?? with
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t i
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hal ogen #&RrHgRkRr PRl and gedyeihylengys magst Bre fen those anion
IRt AN A b A A A A OO RO
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prefer ab;bo'res[rﬁ@ﬁﬁie ﬁﬁeﬂehﬂ)l lwes rens. I()O,Iilﬁd Iﬁ@fepplﬁef%fdm’y 0.011t® PESEhDl Mhd
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ext rusi on

of cont .ﬂiﬂo& 18.“; “Hepiie o CEBSIATE Cof EhPrﬁvwgﬁheor%n %spwsent
are formdecifigation relers forhadegre i porasismetst Wumghav%ﬂa@cwnh
a fibr ofubUhhlEepot metheldi S th83HA98Qrhabyeilads| thd poremityi etl the poheus
pores fofimrdmay ba gagfebettlyeen fo 5%, mbidqutiaaylypaitt itcubads,| amd tmost
In or deg%ﬁaly Koy td @0y, hi gﬂrth%IrthﬂQt theaftl ckh &%l Bf lthé Yporbhis Iflm may be

f f
FBSSE;a 1%1:‘&1]3218 U%—;&: ﬁmgﬁglﬁbﬁ fe%?lrcmresllgntg fci(}ﬁgﬂppinﬂ%'ogt Fe%*efam 15 to

Filmincl odd: el %texs o orylens Yoo Elogu%ig § SoH %M Brane
honopol ﬁ?é?% syeh CHBPYHENE B3 a fhigkasy CIPPI’QES(; AP i Bne,
1- but end00$3 ﬂ)eﬁq@&qxémgtl}ﬁeyws fll:gn msedhypr eapclbgfélp@amon exchange membrane
4- et hyl 13 -gueintleaesationd eSchaigey mdmbepeeds; befoned ochifver dke fidsighof the
such as ipal¢shayke ebsiarirdhe ivtmoyctbharfi ttle-ivhrsrchangé gieus,opdlaydesduble
VIh Inyl dcﬁtl e@lecwn Yuhdene &i@mw% 66RQEY RS he AAGnY! B¥face (the surface
chl ori des 0

pol yt etr niluor t% H%Jen% p(}rych%&%i)gtrlifuor e?hy etﬁg Wab%-ls)(/)\llliﬂlj’ll)?l Pagr?éer
fluoride yl ene- hexafluorop pyl ene copol yners, = 10
tetraf| &9@% aé% eﬁero? e oW SO é’t"(ri!é‘f“eéoﬁ%m RERE Tnglade polymer

t et r af | LeyBROWYscheviaehy repksculasov gieht f Poryahd de 1880 ndisselupd sasily in
nyl on 6 watr, suydhoas pélyvamd dlholsa (VAN mrlmoxgaulahfyicmﬁmobngmlglmcryhc acid,
resins. PoI yolefin resins are preferab used as they are superior

in mechdifl EaN —dsqrepgylrcryleguds; | j tpol Ya[%%éﬁmé%ﬂ st ALy TNy methylacrylamide,

h | h b t h
Cesine. AT BRRGLABRE "R BoHRRANGRIRRL | DALY B iy e @RI Na B cgl,
par ti cul g1l ¥thel efarmaht eP@Bd—l‘ﬂ)ﬂdlik‘l@étﬁﬂa@ﬁh@mbﬂlymﬁlfet}m'di‘fzﬁﬁ@b |aﬁd {;&Qfﬁwlde

There is no particular [imt to the property of the above- ment i oned
porous Aiwaterradlbdé pohenehesmpphag can beedtiomiceweoardedtthethavisemigoirface
por e di anfetherpabut fm poriaadimin dheheppefoar dhlny i0n@5ed in anGqyepusesation

pref er alihywiéhl the Wat@rRbliNé pdI9aier odhpsald Ys Qi&dIved, OwdhmaSUNCRy
the porous filmhaving such an average pore dianeter i's 1ikel y to E)e

a thin idectescbaage amendy, ameplhsmiang excel | ent strength

[0060] Each of the above-mentioned water-soluble polymer compounds has a
straight-chain structure, and by appropriately controlling the reaction condition in
the above-mentioned treatment, such as concentration or temperature of the
water-soluble polymer compound or the irradiation amount of a UV-ray, an

electron beam, a y-ray, or plasma, the water-soluble polymer compound can be

bonded to the front surface of the porous film in a brush shape. Depending upon
the reaction condition, the first layers can be formed in such a way that a single
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and a low el ectric resistance. The average pore dianeter in the

present specification refers to an average flow pore dianeter

nmeasured in accordance with a bubble point nethod (JI'S K3832- 1990)
Simlarl osity of t ous film ybe eferably 20 t

95% nor o "r%ﬁ%r"glﬂ‘ wiies 6019‘3% B‘é P ETISYPY b‘r‘é‘l!ﬂ‘{))"dsi? s 500k S“fface of
Fur t her nideeporoye ﬁlhﬂil dRricbrushf shape, poriousichi 4 mayathape plwrekitt abi(sesralbto
140 m neEne @i efaeadsbluble® podyh20 compmma dsonnpetdemabl ghaib-1émgthSdErention
Usual |y, aﬁrb@msamo&heha@@esmﬂér@mmqiorau@aﬂm £yehangeapgenbr ane
using sugfped 1 PREQYE Jn1$ﬁne|ﬂ@ﬁa d Biéﬁlfm%ﬁé of aﬁ@%?%@f&% éiél{gn‘?‘etlﬁeﬁ%rane

exchange’ 5[%& Oﬁieg@ angg?he caproﬁEex e 8&%{: Bl

exchange n

af tor ChERTIGHD cofBAIABeT | GAPUATNgS ?@Eirﬁ?%#m the e Fos ey e
the ion- ‘é'ﬁtmawé rRipmes cpairengofogmed asgiasgrbed @BaPeund i s

cheni cal [GPBdndedhe ovatee-sbhdne miyfec eomprnsupseat dor dhposecond tayarhét is
skin 4),podsélleby asd posimenaygempohintihdawiigeh-molathler peighesf, onpatiie,
is formeghodtO039h Exanmd®e00fdikbsveat @isilsol ikl fcRObYIE s Igcrmougd alcohol
i ncl ude polyner conpounds havi ng a nol ecul ar melght of about 50 t

1, 000 di G5\ yedamagiymethylcellatese, pxdy:dncrahcpablydylpnib/—hl—ampﬂopy%y],amxde
carboxynethylcellulose pol yacrylic acid,

pol y- N-i sophenihmcdy| am de, ngJ—N&%éfhﬁmcﬂﬁamQQé,y Nnetamlya«%mb?mo%one
pol yvi nyl pyrrol i done, polyrethacrylic acid, polyethylene glyco

pol yet hylbtelrymerthwyhpol y- Mcdd,met hylodydthpeeney| mefipedr yl atpolyaﬂdylenelmme
pol ypepti wat er - sql ubl e pol ynmer conpound can be chem cal

bonded t®° tyh'@T“f gt aprarehybmetiachdpGusand PR HERtidead; bhe r?@c?% layer

porous f+zlr{;r})le gdo); Qo &tin qéﬁod{%r aﬁtd ou's @ow}&&%\?tfr}ﬁese water-soluble
2’?2@&3@ a}ﬁr aO%P?&vfs E‘BO% SnsenliaEoa iy 2. At Batpd

wat er - sof Vieeng 1I‘i‘§s stral ght -chain structure, and

by appr o[&%éﬂ tyls:omtemab gthﬂhethﬁeéhmkGQSScmfdutheosneqomd fdhger made of a

above- rrent one tlreagrrent such s concentratlog]| g@ t enper at ure of

t he wat‘@F‘ e sielnts V%POEWS 8 1B A 2Ageof ot 499 P -amount of a

W-ray, @ne4¢! BREL" 2N iPeRAMorRkehtdalY ex NanPlody MRiew NG aSUMB! Rhere an

pol yrer G QTpoY ﬂ% %ﬂepl%f)e@eoq dedsih & %ré@mﬁms%;%ﬁh aiééﬁgyép@ of a
1r11b

fil
e Tayaie ol ?é{P}Féa"qfﬂp% ane\& 16 the Yo Ruti GO thersaF df i brush

of the WHEPL-ISINAANEAHOVitHer SKIBDHANING SORTERPTHONE 2 2 KPNERH PaEEons

of the Porous filmin a brush shape or in such a way that a
pl ural i tfpp065] (Asewhoain,tia tHeerssob)f wehgrths dloubé:ahpaky nmaemboapoUddsor the

connect eglotiing &1bairodé @ﬂﬂbﬁlr@'lr esin@nto tHeepRIBASH oF Ahé Marst 18Hr M1 of the
surface Qﬁtér@%lmféo%bﬁ dnflpSur Y8hd %’Qhe [0 1§ur%§cet BF tﬂ@ Rous film
feixfrnagge rge u s%‘ﬂi ﬁecc%ﬂtgc@t &x& %{/191? dc!tag(% th skln Ol &ases.
wat er- s 5@% B8 wedsont AdiEg HIOHeapah 1dnblpding pit fiogy epepinssHSb
wat er - so%ﬁ}f‘epgmlgﬁnﬁﬂmcb%éamhi dnribg fHrstdayer Mbdwaseshy thoedhysipg and
the wat esorsbictivity pahiessrthe akpodnandi thed idoex el gremombrheg 46, aret exipected
possi bl etotloe uskargpeidymer conpounds havi ng a nol ecul ar wei ght of, for
exanpl e, 500@@?‘@1@1@&&0"1@1){1 PP RPQuEH 85 hy REneasipbYtibhs Wﬁtcﬁ*thesélﬁﬂ cBSse
pol yvi ny, ?lllé:%% ings 15b of the porous film 15a hold the original function of an
iontophoresis device for administering drug ions via an ion-exchange membrane,
i.e., the function of suppressing the release of biological counter ions from the
skin 4 by the ion-exchange resin 15¢ being filled in the pores of the porous film
15a, while allowing drug ions to move from the ion-exchange resin 15c¢ to the
skin 4.
[0067] In the concave portions 4a of the skin 4, a layer of the water bleeding out
from the openings 15b is formed, and consequently, the adhesion and the
conductivity between the skin 4 and the ion-exchange membrane 15 are expected
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(PVA), carboxynethylcellul ose, polyacrylic acid, .

pol y- N-i sopropyl acryl am de, pol yacryl am de, poly-Nnethyl acryl am de,

pol yvi nyl pyrrolidone, polynethacrylic acid, polyethylene glycol,

pol yet hyl enei m ne, ol y- N- di net hyl am noet hyI nmet hacryl ate, and
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an appropsimgte i@mﬁem thé iskih Bytoatheslagkr aEtthedvatstlC hHaevRE, Ntheods lufd of

or bar c@aty Rerted QRPR id tveh$ d@ﬁﬁflerséb!rﬁtttlﬁét cﬁé}%etbm@,lsﬁfesc%n%mfeheby this

second I% s R 61§ G?qui’g ?ﬂg lLe poI yrrer corrpoun s in a range
co

I ato vi ew sho 1911
a state léxﬁhﬁ?fbceepnel nf ré’s hw Q]i‘) & AR esghanee
with a faneg% fF”&‘;'/e NESIBE % PfRver 4BReWHE PnEC aYsid Ménmedet of a
t he fronwatajrfodelelet petaner jopmpdimgs rfurtbhza ringdj ancantiagt lagiernMal gk the
4 havi ngwetaressneblgopbl ymer devnapwhrcbrvexlapotd ithas of4FIG 0D65]FI&E 3B is a
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wor Ki ng r f
layer mé‘é% D O i DS B AORE S 1 Erb p popttons

sk

surface e ous a.in a br t he .cont act

whthr esheoT AR hE g 1. Ty aeond ey RiBns oA dokarts tekaess on
drug hol genfryidayen Mb) eéfar:rﬁ&cen@ lﬁy@frﬁvb?péﬁncﬂ@%blfaﬁ figwingecagdy ing to
fil m 15athies wated bleeding f dutstfromydhe Mopenings eb§bt he Watknesthen iamdbxchange
conduct i mietnbrhet iseis bi‘tﬁlghkilﬁtcﬂ canthct heith ahe kila g sedbs dneFIG 3B ethe
expect edwat-feuiRhsd ORI 1% W deANBRUSI e x AT HOAB Y LS HE th @Sk hnd
convex rtl'o%néxc#i £ r&&%b?ﬁenlynﬂfﬁe gootﬂehg%a%@%tﬁrg%n]tﬁ RhuchPe portions
325.032 ; t 4% é%? S FC an ion exchI e Olrore(r)ﬂr)rezlnz

i.e., th o7 % ﬁ‘ﬂéé}cﬁ’ga’cl et%Fe‘F(Eéijéjé“é’FtybEBg’b i ghe dptnsrehange
i ons frolmembéan%l«lﬁnanﬂ orecorrh sge adisfartase b@nﬁ@efwhrsedaanﬁ the
t he por esecohdtlhgerpMQOu;sndn pmsemt&aatmmhn ltke @bhoev pgrtdonmg4b ofishe ekimamd the
f rom t heionoex chaglgangenmteshd 15500t & phesens kisna dveryOMBA ] film. t NthegofeaVvthe
porti OnSC(ﬂﬁfe@lf SR nskdm 04“ thd skay @loRf td fif @ﬁélﬁhﬁg)ll%%dbﬁ%é)ﬁ'broﬁsr Alth 15a

the openjngsy,L (?r ikihal HillBon B0GnCRAR LeVaedi 0 BANGRIOAAN, s ions

conduct|V|t

|
expected/ 118 18nbeé‘°§ﬁﬂ%%é‘é%fnga?e e e FOPGTOR O ShnrSting fhe S2ISE of
suppl i ed® 110 gikal FBFRIHgIoNs| Feft dhe Séwu‘bth:w th¢ dopsrehargedesd pac, while
consunmedalbgwinged g wasdognoys logyitlaion-evcimnge teoims1 §¢ emthaskiskd.n 4

to the |[@0&1] dfort the wai-exchadgeeuemprarzel ¥ afue mhwaitthe wkictrodeagtarcture

is very znalis,als® polsiblé he wbad geraDiNh KOAEH e drétylatybi S)f 4 el@@ssoluble
consi der g hférb&mﬂﬁ(ﬂlﬂ(gbgﬁ@ed E@Q@@hdﬁk@ur%e iR z@bﬁ?s‘hc?rpat n the same way

expl anat gr vy Vi, 08N 1q.akh 4 056X LHaNGs, /e B Wher

conpoun?}l%ww@row 31? isbiierin, B Jogop it govw ¢reDy| ) adhesion
pol yner ¥BhEendectsyity between thadopexe @gezmwlaanss?ﬁ ang th@oﬁ@ép‘l Gap be
expl anat@rhangeéw showi ng a state where the ion-exchange nmenbrane

[0072] As the power source 3 in the iontophoresis device of the present invention,

a Dbattery, a voltage stabilizer, a current stabilizer (galvano device), a
voltage/current stabilizer, or the like can be used. It is preferable to use a
current stabilizer that is operated under safe voltage conditions in which an
arbitrary current can be adjusted in a range of 0.01 to 1.0 mA, preferably 0.01 to
0.5 mA, specifically, at 50V or less, preferably, 30 V or less.

[0073] FIGS. 4 and- 5 are explanatory views showing configurations of
iontophoresis devices X2 and X3 according to other embodiments.

[0074] The iontophoresis device X2 in FIG. 4 has the same configuration as that
of the iontophoresis device X1 shown in FIG. 1 except that the nonworking
electrode structure 2 does not have the ion-exchange membrane 23 and the
electrolyte solution holding part 24. The iontophoresis device X3 in FIG. 5 has
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15 is in contact with the skin 4 having concave portions 4a and
convex portions 4b. [0069] As shown in FIG 3A the second |ayer M
Is fornmed to sone thickness on the first |ayer ML. The second | ayer
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the opentifg$amsFonfigdrating %Sowaé%tfhﬁ’r? wntapheficaitedqs cp X brwgrt 11 ftle: 1

cont act ewaopttthat tid nomworking redosire de mr@ptltxa 2 dpes nnhterve bt ubhexchange
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[Tro\ of 2; Sf 0%' %1 8t19;ie{1 %mb0 %;’eg og %g? administration
ot ng Coi S o fere l‘b‘i‘s Bﬁol? S léé’s E AhRC KOS LiF o i the

to ot herPISsp¥diHSHEON, lwmlp aTHé apbisvep horségbsaruéw@@hmzeslﬁ devime i also
has the mhsi&ddﬂnfﬁhgmcapﬁ@fths ptéemt lm‘fertthm i ont ophoresi s device Xl

shown i n[0BI7G] Sineixoentin tat néheoriingoslkithgde atracturedy thier fodlowidgZmay be
does notpdavset herﬁeoaee@fgnaeg@hﬂmltJhamnﬁaﬁt@cm&% 28| 868 tRé Y6 & exchange
sol uti OanHJth Bar hndh s he Iﬁm £5op 48 l% %ﬁe %)eargade P& the

13 the sane o |, 9 esl S
shown i “a‘?ﬁng Lisé%?gﬁeﬁi{u&%f& véf%uﬁg?gﬁﬁ e SoPRS TR e skin
does not°44 G- ek Res r%mﬂ 35, %’&gd {headministered.
el ect r ol Edhergnenci othendlaniwrykipeg t elzgtrodet RBughrend is oppbphievedsd in an
devi ces Mateplbr¥Sisadevicet aydnyfar adxdaenitle, tthe wonkiogheiwadialedsttiucmreXl is
i n termsbhelughhéntpecdaomnith e sikipprfes $ivige thdychanpeaivolpideoin dgpied to
contact the working electrode structure 1 under the condition that a part of the living
body is kept in contact with a member to be the earth, whereby a drug is
administered. In this case, the performance of suppressing the change in pH at
the interface between the electrode 21 or the member to be the earth, and the skin
is not comparable to that in the above-mentioned embodiment. However, the
enhancement of the administration efficiency of drug ions to a living body, which
is a basic functional effect of the present invention, is similarly achieved. Such
an iontophoresis device is also included in the scope of the present invention.
[0078] Furthermore, in the above embodiment, the case has been described where
the working electrode structure 1, the nonworking electrode structure 2, and the
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surface of the nonworking electrode structure 2 with respect to the
skin 4, they exhibit performance equal to that of the iontophoresis
device X1 in the other points. In particular, owng to the anion
exchange nmenbrane 15 and/or the cation exchange nenbrane 25 havi ng
the firsROWEyEPRIcR3 afe gonfagwicdswipamtely. pdt yaretsocpagsabledther thaset ¢lements
the secomd irmpeponRedrint hesisghef aeginfr ontant ketienfdevithancanpbogtheg ebem is
devi ces fé2maidd ixK3a eshiriebishapbeoif unghtdnahapt.f edicrpleg Wheahat diffethercof is
present éﬂﬁé%%ﬂoan@fsu%hadqi YorRgphdiestseibnde ds Wsd RSIuAEd anMi@Nscope of the
efficie hed, Wi th the conventional iontophoresis devices.

[ 0075] e present I'nvention has been described with reference to the
enbodi ment. The present_invention is not Ilnlted thereto and vari ous
alterati ons can be madeRELEESCRIPIIGNOETHEDRAWING 0076] For
exanpl e,[G07% he above enbodi nent, the case has been described in

whi ch t hFigot kFg Elizatschdmasicr cnmtswseetlminzalsvﬁeh.esbdmmg al ydséc sohfigiirmion

hol di ng @i iont3pBeeksideeion ac¥eidang €o Efﬁaiahimﬁh&&nt o f AslbkdsRAt {10y dnfdn;
el ectrodg %:-leﬁm AP cohBL a0 %Eat%?’ V28§ dchBmlafRagy 3@@ ga situation
menbr ang 1 V%Bn e ﬁal? g%&% }%4% g\vg q' ngnepa&tlt i)%o?{%h eVﬁC(% Iognthe

i on- exchange i's cas

of suppr@?g?lh]gmtvﬁg 1856&%8%?310 Ff” in the vicinj t}/ of the

el ect r od&1813]@he 1Furfct F%Pe@Fu%lup?ﬂPé%%ﬁtﬁQYt Néewosehematiepllpy shoygngngn
OH' i onsiontexahhegs kiembrangr dsgde nathetihatophanesds idavind off thehpres&itninvention,
i nt erf acendc bpés dyohbeptunoeepnbtal viens schadatibgllyishewihg Nalituation in
conpar ablRidhothlei@s e dhah BE mahPM@eTB if iconfldt AP eh dTBRL; However, the

FPC?ESG% ltdr"Ql fasd{tﬂ@ fahatd Wleﬁlfgﬂo%lﬁgcayc@ﬁfl ﬂéﬂiohog'tsaﬁ ‘i)oxﬂophoresm

[ n
| vent i P S { c%.eive 8P an e Resa Lol

al so I%dglnl‘s dhn BRl@natory h"ée}?{r SRS G B3 Iof‘dtfe#} 1°nt°Ph°f351S
Siml ar |devige at:wdwwmw)ak@ﬁhgr smhodimgat ef thecpipsenpinveRéiofol | owi ng may
be possible. The electrolyte solution holding parts 22 and 24, and

t he i on-exchange nenbranes 23 and 25 are omtted, and for exanple,
the el ectrode 21 of the nonworking electrode structure 2 is brought
into direct contact with the skin coated with an electrolyte

sol ution, whereby a drug is adm nistered. Furthernore, the
nonwor ki ng el ectrode structure 2 is not provided in an iontophoresis
device, and for exanple, the working electrode structure 1 is

brought into contact with the skin of a |iving body, while a voltage
is applied to the working el ectrode structure 1 under the condition
that a part of the living body is kept in contact with a nmenber to
be the earth, whereby a drug is admnistered. In this case, the

per formance of suppressing the change in pH at the interface between
the el ectrode 21 or the nenber to be the earth, and the skin is not
conparable to that in the above-nentioned enbodi nent. However, the
enhancenent of the adm nistration efficiency of drug ions to a living
body, which 1is a basic functional effect of the present invention,
is simlarly achieved. Such an iontophoresis device is also included
in the scope of the present invention. [0078] Furthernore, in the
above enbodi nent, the case has been descri bed where the working

el ectrode structure 1, the nonworking el ectrode structure 2, and the
14
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power source 3 are configured separately. It is also possible that
those elenents are incorporated in a single casing or an entire
device incorporating themis fornmed in a sheet shape or a patch
shape, whereby the handling thereof is enhanced, and such an

i ont ophoresis device is also included in the scope of the present

i nvent i cALABRE}'F DESCRI PTI ON OF THE DRAWNGS [0079] [Fig. I] FIG 1
is a schematic cross-sectional view show ng a basic configuration of

an i ontophor esj s AlgVibo @glgh agvice enaparhndiaeidrkolg tdlecRbas eqttucture
inventi o&,m {1@:% 2] Fl 2 is a concept ual epr anat ory vi ew

schemat i n, i on- exghan rrenbr
Gsed n cBids Bt 1%01%%15% % éfs i ol PRI of
cont act Wrteﬁ Gom Rf"ﬁ‘“ rong Sltr goq and, aq He P afe of g Sn%ESBrRPr9P%\K}1m
schemat i &l By 1§ﬁo%°ﬁ@n&% re§18n- %@ﬁaﬁg@GMﬁ dhgdféxst inerene film, said first
i ont ophoiosséxschiege cecrobranes ghedsemionsmienfirsingondaedivity) and a

concept ual expd dnag hoMing @artsglaesdiohcabiok sivdutagide off theafits®@RohRxchange
whi ch t hﬁeh@?aﬁé%ﬁéﬂﬁﬁdmrcﬁﬁ% dlutiBn CUHt ARlin PMdrg tiBAs %'ﬁ‘aﬂged[ i @he Hrst
FIG 4 s, ganat ory VI ew showi ng a configuration of aﬂ

i ont ophore5| S I ce ac to anot her .e I. ment f t he resent

i nventi on; andhf3 rag 18 F’(’ig 18657 }aaﬁ]a?n;g’f\c]g 1R ee%c H’gf%?ib

confi guration %araﬁerlaﬁ@ dpndebd rStdEax)’eéé’ %d’fﬁ?tﬁfﬁgl‘-itﬂeaﬂ%y%?" Compound
enbodi meghendicatiidandeddata matasinli comstinging avBrst porops filantsofshoredsesthe
devi ce cionpt swiface af thor Kirsigpegbestfilmde structure conprising: a first

i on- exchange nenbrane including a first porous filmwth a nunber of

por es commm CAt WBdichtbpRBMesRULERLR A0 BidAck &Hﬁﬁaf:ef\ﬁfthérh%ofrﬁ‘r%tmg a
por ous f 1?3?? aQIec?r&dEX%%@gﬁer %@%Fﬁr‘%fﬂ%lzﬁdd oqﬁ?ergw%ﬁecc%fo th! %vorkmg

first por ous I'on- menbr ane ing i
of a fir&fc 158% and a drug hol ding_part placed on a back
surface side otﬁet“r?él“fqr §1g elstrede e &ine and hol di ng a drug
sol ution cont ai ni ng alsegpndoitn-exelrapgd mambhend ingdudingoadgcondipoyous fidm
drug i onsithea ngnécn afi sdres edmmanicheingi a $tont eurface hanpe ekiyafee of the
char act eyedcafd pdroubaiIng ahidr &4 ibA¥RCh@hgd réiihefine@livbihe pPéHeX®f the second
conpoundpor%henhﬁﬁl |s¥é1@%@8§dt1‘6naef@fa‘ﬁ baineﬁm}aﬁétwl %h@ng'éﬁta second
por ous fé §1V1 g grepd)s?t% t%nﬁe ffrspcsrﬁ Ctl‘jal' )? o d t he por ous T

An i ontopriore vice accp d| ng Li'rtheﬁ ny 191
nonvvor ki n eI ectrodé ﬁF@ BeyCat! lé‘gcli’)?fnt trolyte
wor ki ng 8 PE@NB](?ée@tOﬂLPCPWI‘eSUItfﬁ%C HGE ti@ﬁrﬁ@ce%m—@aehet%eemleane
havi ng: a secmmra@nneﬂd;han@let refibstalayer mdl adv atgr-aobide o] poeo upnipdund
with a niheneicallfy hooided toonmanedal eqrgstaufingnhe sucdat posnd flmaigkformed on

surface @k e siTeARNGF PRrQesnd ipofd@nfil@n i on-exchange resin filled
in the pores of the second porous film said second ion-exchange

nmenbr ane sel ecg Ry |
that:

S
{oH opl(l)oresm gewce according to claim 1 or 2, characterized in

the working electrode structure further comprises:

a first electrode supplied with a voltage of the first conductivity;

a second electrolyte solution holding part for holding an eclectrolyte
solution in electrically contact with the first electrode; and

a third ion-exchange membrane placed on a front surface side of the
second electrolyte holding part and selecting ions of the second conductivity; and
that

the drug holding part is placed on a front surface side of the third
ion-exchange membrane, and

the first ion-exchange membrane is placed on a front surface side of the
drug holding part.

4. An iontophoresis device according to any one of claims 1 to 3,
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conductivity opposite to the first conductivity; and a first

el ectrolyte solution holding part for holding an electrol yte

solution, placed on a back surface side of the second ion-exchange
menbrane, characterized in that a first layer of a water-soluble

pol yner elarpelgnired hishithall oy waterdeduble aohamner icampoomgt constituginghthe first
second playeuhafid sragghtt-arhmed stmctitrheahd antbondedl aoethef frohe ssfacedf one of

por ous T theMfirs$ poffiud BMOHIMRSIL0HE \PoeCuAGEAT i@l NBrish $Hapem 1 oOr 2,
characterized in that t he wor ki ng el ect rode structure further

Comeuns e S FRIR IR B Aol SSiEy, 1
an el ect?lmfémﬂzgﬁﬂat ey éﬁ?éﬁif agweﬁgm Lreqdi o Rt potous
el ect r odEIma#rf ghe Hecand gprIeRs Ha emﬁ’eﬁme il gna@@m@ﬁ &0 leléﬁt in which a
sur f ace watks-ssflublisepolyaes mneaod sl diseolmod dwhidy pAV-rancdrseleetonrigpam, a
ions of the secand conductivity; and that the drug holding part is

pl aced ofi'®:fHdNESTdrface side of the third ion-exchange nenbrane,
and the first ion-exchange nenbrane is placed on a front surface side
of the drug holding part. 4. An iontophoresis device according to

any one of clajnms 1 to 3, 16 characterized in that a water-sol uble
pol yner corrpou¢1d Aébrfé’flfciﬂhoirﬁijst gvief r ageorfigige fonany 401 of ghtimsndi fe S,
st r uct ur@haragigrized bbyidarthes chmprisorg & pererd lgveormads ofi Re waterssoluble
por ous fpdlymerdcoinposed odipetedusnf tHemfirst dayarush theapaterbsolvble polymer
i ont opho¢@fpeuke \winC ehademitdiurfade0 ofmheode thé fits@ipirods tlnd,and the second
char act egdped filjy .t hat the first layer is formed by irradiating one of
the first porous filmand the second porous filmimersed in an
aqueous solution in which a water-soluble polynmer conpound is

di ssolved, wwth a U/ray, an electron beam a y-ray | asma.

An i ont ophores?sAdb\}PBH’Fﬁ’@é%Srlal g%‘”ﬁ% AFRPTOHES df’ éﬂél%e 1°§&1§m3 1 to 6,
char act e¢haractenized (ntthet thomatessalgble pelvoms ¢empounddermingathe first layer
wat er - sodndibe thpakyomd 1eperpsuode Isahdched drbronthe herohipr sdnslistyey off pbhevinyl
wat er - sod1dbhel; Py Teiisooppiendl agiidbhpofyaenflis uéﬁda§@1@NJﬁMh9faciﬂ@mide
first p%&%cf hfignd the Sﬁm;m -mBaHy xSyl dhRe; 7

! H‘gﬁlf Isrdeone
devi ce génge‘ rsrﬁcany %@F Eg&@h le&xg 6, {l&rlact er &1?! t %11ne
t he wat oy

the secdftly SRogitn PRt ierythena 5&8&9 & frfgigine ireot.
pol yvinyl al cohol poI y- N-i sopropyl acryl am de; poI yacrylic acid,

pol y- N- net hyl acryl am de; polyacryl am de; poly-N-nethylacryl am de;

pol yvi nyl pyrrolidone; polynmethacrylic acid; polyethylene glycol;

pol yet hyl enei m ne; pol y- N-di net hyl am noet hyl net hacryl ate; and

pol ypeptide; or a m xture thereof. 17

17



