| 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 sane conductivity as that of |ons capabl e of
further enhancing the adm ni NQF?%HIERESQSéQE§H 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 minus ions and a REVDIEFMUE/IBCIENGEOs! ruct ure t hat
functions as a count erpart of the vvor king el ectrode structure. The
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wor ki g DlssRbinlH IR (R, fed Whar b ’@8%83?%‘?1““5?@ i e1gsLS ions of the
st ruct ur¥Nar@NdYcEBHyast et wftte drism ienst Rerabloi af fBodyr (wbsaping the
bei ng oradmimesir}tiof @lGjency afthe dewgeonst.he charge supplied to the
working el ectrode structure is consumed by the noverment of the drug
ions to the living body and the rel ease of biol ogical counter ions

(the ions which are pr esgg{cke}g(ﬁgl\j% 6#‘9‘1%@'?&\%@"1’@% ged in a
conductivity type opposi 0 the working

el ectroc cture and .the biol ogic er ions . Na+ and

m havi ng[d@ Bk IRBIRNAT S eV qgrﬁ g%%raﬁér el wogkr%& § Eecegse jigyeture
are rel ealdengrdirng yonry dhisoriated up mjupsdymimusuionst ded pan¢ov orkingeelectrode
char ge cotnseineditlimy fuhetipes easecaftbipairogf tid weokintgeelectndei sinrotases, The
whi ch madeg idnsi 4feosdrhiistet @l aslni R Gigebody by tenspslidRidd velayvolkHR04kith

ng/ gn; O:Jﬂ’l%éﬁ%m ﬁol]arftf? 250nhebpyndi ggﬁ ﬂooglfeowbﬂflﬁ 'e?e&?déd&?t%u&tﬁl@é under
t;ﬁ% célﬂﬁ 1@ Ot\ﬁ%t 'E%% HQGSQI'IR‘,r Pépt o Q&Jachh 3@8 éﬂiﬁoﬁ e 11bﬂ1g

each of B eV|

wor ki ng lécl’ C 1?188% i aé corrposed of an el ectrode, dru%)

hol di ng #4081 pina g @ﬂf@af Po?hargf: deippiisd c@nﬁ%%twwlﬁlﬂgtﬁécgmlﬁ) Bretyngeis
el ect r odegnsamdaby itlon meoaeEmzenjeo Intwbirageonhde ths lpliagdwdoynard theorelease of
side of hibéogicabcdhwitdr benspeht iamdwdetleats yedsgnpas seslivansbudy nt darged
same poliar 4 tynasctivigy tPfe bppodtdith tinshakdirhy ibhe) & te %H@h@gel@@trr&ade
and the Qf&auf@%@rtﬁeasilmmgl%aﬁrc%qn&é}r RN ( é S han- gxeheng S BRG]

wher eby I%xﬁ?ecu%r%%%? hq n 'l? Ou&t gé (901 th3re 1% h
enhance fic C the dlrﬂ rf@%@%i I %ﬁomft ©
Che 1 ont GPHE RANG GEOFbAgS fiaqf T dhcepepsmel pathe veeassricpjpeical
el ect rod%o"é‘tt%clpﬂﬁ emfcﬁ?%sﬁ’éf whichydeakesn T 18RI etos Admingsich gitgngons
part forefiedtilvely. an el ectrolyte solution in contact with the
el ect r od@00andPateni Dcaxehandeontirbebne difidbss eébmophuadsys jasives thankave
havi ng amﬁo@@uﬁéhy¢¢éhﬂéﬂﬁ5ﬂ@§ shiegnto that of drug ions, thereby
achi evi n OtO@ di tipna 1c§1f1 é%tf hP', %VQHE' th ﬁ tders dQNSed "M patent
gf'ngnf' i "?i ﬂéjv’é 3 e tgh ofstde s gi% 155%%@?%&6 %‘éadgé efore o
to the df li'fg‘l‘ibﬁ%\aa MC%BH A G0uL PHCI (R GPRICE "DEh 4 i) &Ea ectrode,
[0007] Hek anuﬁnthéhﬁ@%ﬁ gprvbasedhaels pkasedforpatfeont Pde ﬁsdrasgtltpldmg
i n opatérandosdlactivélyapasstheopnsatyehofsatreugoiaoity as thutaofr dleatiingelions
| ar ge noheldubgprtheedrght haldin @fpaegt andeklye shipprieasi g ddeidieleeadehfugh the
bi ol ogi %ln @;@mh B hRASbrahOM Rhéde¥yNehdOdYeasdn o'f%r&&@ﬁﬁﬂ%od‘fﬁ@@ﬁ%ﬁ@ is
Is used | Ht@ e?ﬁ'é?{c'@tﬁé L&%gﬁ HBn%?hXPeln%El'{{]}”th% cﬁe s fi]led

chlori de SI n uorl a Lesin

with i o rboé’itﬂplb?%é N o s 16710, the
functi o%ﬂi@gs Eﬁtra ?)é%‘ﬁ%“ﬁ furiheasinebifear 41 slgapralyte splatom holding part
living y holdings agi felecdralyta csokepnt e ewreelctwisht Weenekentrode, and an
i on- exchangexdmnige anembnahd hieatskdlectofelyhgadseviings hasdyng m eonductivity type
sati sf acémyositet abettdur bAgddre iadp] nhetdhat ix@Ridfingr U | AAStioARNd effects of
dependi ng-e4RRANE NBe -l 1¥HE ¢HbR B’éﬁ’l’ié"d@goﬁb%%({ "B%eisﬁiartﬂfgt HeLdfidhs 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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adm nistration of the drug ions, it is necessary to interpose an

el ectrolyte solution or the |ike between the ion-exchange nenbrane

and the skin of the living body, or further keep pressing the working
el ectrode structure and the nonworking el ectrode structure agai nst

t he ski nl®07] hdere. vpndepomertiarasis sty 1ensast Ratand DooppontsThéo Jdwen order
ki nd of b Gisileinteitbo pasiagesofi drugt tvas widhiacedatihelly looge outletiler pas glagend
of a cureffettitadyasupipyéssin b oy relebsh 0@ diaclolgbyi fooaguaninst fiemapelitihg body,
equi pmenin ibh- dxBBER I @VdEBRIaneary askiEsh ehikh! AnpbRowitihh atddd bE polyolefin,
hydr Ogelvi'n 1! ro?ﬂf@ﬁ?%dwrggnanﬂ bEGE! s)é&er?sqmjtéror}h S 1i%e€4s ﬁ’ﬂ%ﬁe%th
t he adhesi on het ween t el ectrode aé} t he IVIEg bog an trfg h
conduct i W% élggn’-‘sei%g?e?gbﬁ 19SWE Ly a1\ |ARTEREAINER dBGROR) | ppis such a
cont ai ni PFRs Tdmbes &y adfindty; ior dhpskeuobadivde® body: jios-dirlhge keep the
menbr anec@rdct hetvegennthet ioa-¢xphengermenbrane fuh tex chiangé the tiyiagdody in a
suppr esssatpfadtery stasimrofg ticohdgimatrat onntfedruigoinssf podndelpendiagnupon the
degr adessitéamsetgdend iiing ieledthald ot @RROBAS IaSnsteVbAEnE ¥leAtdd ket St d@re
drug i ongrolpheYalh 3BniRR-$HRNANID HBIRIAOE thMdi iR I5v By (F418&H) Wurldiethe
present écg%{ﬁ‘{!%]ﬂrgﬂon,t Qlfd ?’%ﬁl@teskﬁ@tap%@%%waltl%he{ﬁ 018{3;‘9%?9%38‘9@ 951% (%be
enhanced Y, e ,use o I.ISl pe or adhesive fiim Paten cunen :
JP 3030512 BameAA 2 BHEGEHe1°l 3p 2000- 229128 A Patent Document  1:

JP 2000-29982olhereirent thec fhEAMIAg JpcoDRionE 26 ACPatdnt D&WUiNt the
1: JP 208tnigy3ation obdhedrupoetmehis 1ecHPaR0@OLRSTR26 an Hatkntyte solution
Docunent orlthelbk @ 866y &3178129 oA- Bathente Doaubesie did the 2000 28808/InAbody, or

Pat ent DogtH®nkedp gfesdQ00-tB88Qkihg electrode structure and the nonworking
electrode structure against the skin of the living body with some bias means.
[0009] The same kind of problem also arises in other devices that conduct the
passage of a current to a living body, such as a low-frequency therapeutic
equipment. In these devices, an adhesive film in which acrylic hydrogel is
impregnated with an electrolyte solution is used, whereby the adhesion between
the electrodes and the living body, and the conductivity are ensured.

[0010] However, when an adhesive film containing an electrolyte is interposed
between the ion-exchange membrane and the skin, the function of the
ion-exchange membrane of suppressing the release of biological counter ions
from the skin degrades. Consequently, in the iontophoresis device for
administering drug ions through an ion-exchange membrane, which is a target of
the present invention, the administration efficiency of a drug cannot be enhanced
by the use of this type of adhesive film.

Patent Document 1: JP 3030517 B

Patent Document 1: JP 2000-229128 A

Patent Document 1: JP 2000-229129 A

Patent Document 1: JP 2000-237326 A

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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Pat ent Docunent 1: WD 03/037425 DI SCLOSURE OF | NVENTI ON PROBLEMS TO

BE SCLVED [0011] The present invention has been achieved in view of
the above-nentioned problems, and its object is to further enhance

the adm ni stration effl ciency, of a _drug in an iontophoresis device

for adm Hug éf i 3y BREGIPETS tdc?Vécq ifOT MgTHOdyCTiRBoMGIE aPnS dh-exbraggRody
menbr anethrpogh 2 1apcitebangdjegebighet he present invention is to

provi de EWl2gnAopticresbjsctiefi te papabt énoéntémhdnctiongrdiide an iontophoresis
adm ni st d@dicorcaphbicbenahagting te: bOMInMtialiou! e B chE QFVERIENRER Without

i nt er posjng aﬂc&m%watefsth&wﬁ et et Ldifol - SHf ?&9%@&9@ n?he

and the gkin r n
truct ar Draaitande heﬁ@aﬁg s s Sk B B i o0y B i fs%g
 th soriOBHEe ediade REMNATE SRl e S TaHLr iR S 1 Ving
|nventloh0¢%ﬂéﬂbgnpéhﬁ$IN@ﬁﬂﬁphoreS|s devi ce for adm nistering drug
ions via a first ion-exchange nenbrane by applying a first

conductivity voltage to a working el ectrode structure, said working

el ectrode structure havi ngipa NEIBOR QOT XN BERRM@ne incl uding a
first porous f| Imwith a nurrber of pores com‘rum catl ng a front

surface ace ir st

i on- exchgdm res] Rr%eelnn ?nlq Oé’dr elﬁ{ lflolieﬁbg ??Vlg? r}BlblagﬂjémStermg
film safdsiony Vigd & %g%é%é?(ﬁ%weaﬁéﬂ%ﬁ@& PropRRinnSH e Bt pepductivity
conduct i Veltage tna working dhettaedryspueturpl saiddverking kdekreds fupetust daving
of the farfaist iion-excbhagyenembbimenerdndinigoh diirng pordusgfibol withom number of
cont ai ni peredrdigninQnicatingr getontnsirigcd bidta Boeldyeifavt of, thanGrst RHraboV¥Em
ment i Oneﬁa@ﬁﬁhbﬁf@ﬂ&;aﬁgé \f@ﬁnb%lﬂ oyi1 e Ry tﬁefﬂorr§§ olféﬂi@rfn%t roys fllm said

wat er - SO %ﬂ%ﬁ'ﬁ Cﬁ{%‘ﬂ E fhﬁtL boRdes 40 &, 4Rl t)ﬁ a ru
constit tnhe or ou urface o e &
por ous M é’@i‘ﬁ g?(f"}% Hﬁfgﬁgrﬁl‘g‘?anfoq‘et ﬁés triomarRehGnge membrane
enhance lPﬁé d‘ﬁlsrﬁ 1pR (COBFR1BITG Siuenions sthageeft Ly thec Byt dionguetvity,
the presdnt thﬁv@bﬂ\i%mmsorrﬁdt pbellsnnds esdaed | y cpraviidingda firsti $ayer of a
consi deredtdrhafultleep dlpieowonpouayl dentickiytendedttben nacdréali emstifuting the
wat er - sofitfi|pproed Ytk o€ e Elend seivast edkhy fikonsed uk gilbhe front surface

of the fwoat%pmuﬁ ohl |tﬁ7é' m%rc%ﬁ‘?srﬂ h?maf{Hen'rte)‘rba‘}%aﬁ‘iré | HHEXERRAPCH the

menbr ane &’i‘nf strrgﬁgrscéffzc?e 0?21' 'an?% %c rcﬁn &ﬁ %SC&I% 1tnﬁrgnﬁ?nehas not
ol di g’ Skt PR At LN 9?%” CLASL RN ST

conpoundi€omERRaNSE - t R Watsavel ¥Rt §o Bé%%%ﬂ?fn?ﬁlémﬂ sheaeplandrondsdi ip the
and the Bkihsurfacadi theofirst herdusr §ilm| ayprovek thiseaffatiey ofodmubbe-exchange
pol yrmer mentpoumel wakie regmict Yo hbadddn tod 4 heifig Gaidysier §aae ddfgrédie Porbus a
fil m hasjaget Bif Gkdies 81ddd @la@'g&oﬂﬂg Rjicl) QﬁHthEQira HHP&ingtﬁm i®held at the
Fg;g?l“cj%éﬂié ng‘fg%%éwﬁal | glg?lg\? %?‘H CQ&HEH%C? t h@ﬁﬁf}n%re he t B fauctivity
t XC ki 1 of the
i on- exchange rlnlégé AR h 101G ST 1Y
case wheVd ﬁg’?‘lgéiew IR Rrd scé')‘le%?@?n%i F}Eii tQothiso iﬁ?&tl%‘rgﬂﬁf’ of the
pr esent , PAREs dilnyhaak thigkeesbiren abpat P@ﬁt%@l@smﬂ@sﬁ‘sm@éﬁ/t% gfomolecules
adni ni st@ﬁlhhg draigr-sehible hpolygherarconopeexic hariffeeretorr atigés layer, dbhe not
functi onsubistdltedki peetdie fheovoacbitetwges ahe Clonnéethan@dSmefiidibd&nd the
ski n whi §ignakh@winnghd Q@m%rﬁﬁ?fa%r i0khErddge IRSrel MRS d OHEXNANIAuble
mmran%zgnfe@ecoﬁﬁ Quﬁtf 8 e@@ﬁt 1[11%0&151%1 Taﬁefdn%ﬁtogpgp ﬁgll%ngoer\ébﬁgresm

of the ent. I ny ? may, ¢ & ?}BE h
structur é)gB THRIE | 5H§do%r}2f9+bghe%éf’?oﬂ‘§ §Pgﬁcﬁ‘ rane, i.e., the
(struct C&laﬁppf OGking theyglavagdd B10192i@h it d9noipvsi the sbin ehile
of the vdlaving dectenyige oftdrugtions finm gho uptedphargmoemriinago the skin is
el ect r odeasttainetlur e t hat
[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 structure that

3



i ncl udes a second i on-exchange nenbrane including a second
porous filmw th a nunber of pores communicating a front surface and

a back surface of the second porous filmand an ion-exchange resin
being filled in the pores of the second porous film said second

i on- exch‘e’[‘ﬁg defenbr ane sel ect | ng ions of a second conductivity

opposite to the seperd iemwdabengs membmae including a secoral ppragts film with a
el ect r ol yumbsolobitpooes homlmdingcpang af ionhetdhog aad ebeck soffute of the second
sol uti onpouacithn i@ abaln-sxci-a0e st Wind THI&EGANG .l Q@re@xé‘vﬁ@m%econd
menbranepo 9 film, said §e'c'b§£l [AVBkciing? Walntbrane! bOkE:iRE! YR of 7 second

Conpound fle nstituting the secon
oFIRITL AL Yy SRRASK b RN} 91]1v1? 5id

porous fi

r e segond por.ous
Film Wth tH :flfffes@ar Vierap BFPBL& lﬁwgeﬁﬁan@q HpltHe ahresigivic
with resifdBiione PiagedsRp e Raak tefassneidet o ths sswndméonhﬁ\ﬁbalkgm@lembrane
el ectrodeadtructure is achieved, and the adm nistration efficiency of

a drug is enhandest fayet béra. wh&@%}luﬁl&&@dﬂ@ﬁ&&-@mp&hﬂ odyiaall ydsurednd a
in the pih@s@m ¢dﬁé@1@ﬁﬂ1f?@ thé s8cHN YIRS BMPOMAY W Fhniad %ﬁ%h@rfrwﬁt Siface

of about, et§é0t1:> { ¢hdi ssol ves eaS|Iy |n wat er. Exanpl es of

e ;'Vfﬁ'yf” o éfﬁtﬂ%éffg“eﬂt T PO U R SRE N, A o
pol y- N-i ¥g Qf%fc Vs tafé y Hblt %16'P§HW H’eg elost ggﬁﬂ%%‘;ﬁf‘a& gehigyerd, and
pol yvi nyihsyadminigsizon g8l isaenas mydme lac,qnaanvpmi st ene gl ycol ,

pol yet hylréil nihe, wptdrysolkigliempiohyhan croepbynd niet ftaer preseet arvdntion is a
pol ypept pelegmdrO&sidpouisd twieh posleuslakiweght RET 4Tt aR k6 1860 RvisUE Nidslves
pol yet hy¢ame frfewaferor QY EQW'ﬁ@ﬁcﬁﬁﬂy" FeTethbed tﬁé@fv@ét@@sbﬂuﬂ@ m
cheni cal aﬂ %hﬁ@t i g mn@t p&rrgz;;_\éﬁf ? 0, eeh &yaﬂﬁ
Y

above- rrentl
irradiat? PIPRY Prﬂyr‘ﬁ%‘% ?f&b%ﬁias |n&?|t P’H‘l%ﬁ]iagh‘de
t he wat ePO SYHF Pérrﬁ YHer co agrﬂicssol e wi tpelyethvleng, aglycol,
el ect r onPWEgthylangimiag, pely-Nt mhy[mm}etfséchetdjfacxyietmnérpowmmi@
pol ymer [déMpgpunssthaspotduss filat eficahoybishasraistyuahght -mligethylene resin or
st ruct urgelyphsha¥nepRERPs abwldy p@@ﬂéﬁ‘iﬁlt' | Nthd hehBagt lb@ﬂdcmtﬁlﬁalléxﬁnbond)
for chemgGaldey tlﬂgwregs t& \ﬁﬁa%racﬁQJfU@; eab%%'eyx‘ﬁﬁﬁtlﬁﬁg@%gr 501l @80}1)/ er
front Su&flﬁégué? % %plﬁgd br}J m'aél Fi ?@h 0§8u§J I%I Prﬁn%rr?edom afl aqucous
can be bo fa or OUS ¥
chape. THILHERNH CHEIRAHS EHAEACE Y PSS SORRONDH of rETURED Bfithy a
drug in I ately controlling the

W{d 'dhaerlectﬁt] ATHEAR! ¥y - ubp@ﬁ%&é

reaction con t| on e wat ér-'so ymer conpound can be bonded
to the f{r(mmS]sEatcflaoé thé water-porublis poil ymet Rompodyds shahatrafy@abbie has a
this casmalgne-caglm pirGEtuat, end efyf bep Vat@Ify @oﬁltrrggl Fﬂh@%eﬁﬁﬂﬂﬂ%ﬁﬁditfbn
SOFsgé?efquJMﬁQ 1§ ﬂo(hdgf‘ ttlll%%aét ],%\%‘l-3 gqgﬁﬁ ﬁﬁ “t3 \% rSn S rface
PO % ous i wate IsI ul%l n%% E(ng Sdgfi

ol ynmer
bor ous. P BEY BF%ng @ POrsi il SRR sl @Elwrhr%rﬁér 1y en ik
i on- exchi@sgadmisdstaatien séfgicaryiofer diugein @ﬁrte@aéwang%n@ﬂ@dm by appropriately
i nt r oducerhtiollingt the reavtienc bamyjéiongghe. witerisshprlefmrlghlee ¢oonpound can be
chem cal byndednid thieefrodt airfsad oibtle poloysHilnt dMpduner fimpehe E¥dnin this case,
surf f 2§§ @l édi'l?mﬁ)ﬁfaﬁ'ﬁﬁl Efﬁé’ﬂeﬁ{:& F al di@ig ]P&{noﬂa’é chhddBddStol 4 'tdkegf%evwrn iﬁaae to
R e N RS e
the poréﬁ%lgll IThs:: 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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[0020] It is not necessarily required that the first |ayer of the
wat er - sol ubl e pol ymer conpound are formed only on the front surface
of the porous filmand it is possible to formthe first |ayer of the

wat er - so ol. ymer conpound on both the fropt and back surfaces of
t he porotg(%f(ﬁ ﬁt. % O3 11eqesP AT ApdErehdhar dhaglirsd taysr prledmrwater- soluble

i nvent i oRolyanereewnbonag are &orracduanbr o8 dhalfkentppirfansr o & treppormisnilm bad it
formed ors phssiblertst fdraydre fifsttlhgemaf dre sakarbicdupld yolgtnaorqopdchd on both
chemi cal the hendedd hack Rarfacenbr sy hagsmsofild he porous film [0022] The

second | ayerijapaRRRsmYAL eﬁc&'r@fh b {Heoglré&?ltdl gd' naea?x{& lgl%r of a

wat er SRl Qozhtpemp%%' ceniﬁﬁas S8y %n&% UFEry St the

d t
SoTuot or BRI Rb L RO Nan e Emig i @1%1&@ ¥t raoa & TEps, drEagenpb the

contact RPFHstfiinskin, the water-sol ubl e pol yner conpound between the

convex pbtiA2gnTbe sehend Kapemnbsarhe Wwater dd ethanyg efroentireaden grdwddingopdarheor

space fommed beipmwin t hencoooaidc pof t necewbrihetsskbe anddiz@ during the

i on- excham@gieniRBABbANSE Mbe ra%hy th%eﬁéﬂﬂ?@' hchetneeen ke WG structure

el ectr Odgné/to Yat lflro‘?lv@d}ﬁ{r% ?;[o clﬂuréga Gfbtlfc%%gq t%t tIaH{ it skin,
”B%%

t he skln

sufficie l}e }Nlayerdﬁ b%u?? e& QT e?%‘feé( Pﬂ Or{ ﬂg the skifyand
| ayer i sl MEGXF I%ﬁFcHn%{n et ﬁ’eﬁvetsh@ §E%O?P&3Faipéme§oé§t"ﬁ%ﬁn the concave
cheni cal P9rtbohdft dhe hikiporadistifei [ipp-cxkbangm-regwhasnfe Fésrehy dhet hdhesion
wat er - sobetyr @ npchy nevorkong oelrdtroBer sexatpke antiher sbeomdniayking selectrode
pr ef er abktyuétrsethdoshecaldhiifgugbehedisaretin coating or bar coating, or

| mer si ngomq H%P&b% fdl InAkk HIARRAAUERYS AL P au% ttlﬂ% YL 6f 1SPHtBlBIc

pol yrner The r I r

consti tuﬁ% EII E (g ﬁJeE Ig fowe% Hgg'ggg efe Q5“65?t coho CH'E:EV%GI docs not
car boxynﬁfﬁ 06-1 3 Ppnd 4o ¢ BIPS%@II%/ Fdon exc nge resin, dter-soluble
pol y-N-i B F‘bfﬁyP%WIuéFh de, PoFyaEPie: ath edée?ﬂﬂ%/ nyeredhyra€sgbhnitgemed by
pol yvi nytpatindlshelore, sppopl apadinigaer Phi coaidng, opaomymerkigethe gbywwl film in an
pol yet hyheuneiusi sodytipw oy -the aiaret-bylubie pobinist compbaet.yl at e, and

pol ypept [@24] ThRe Watagér-ss1ubld epdl hwaercoﬁ@asman@owsmhtmg el akcyed Ihker

of about 1111019@& t}ﬂ)l viQi Q%h\ﬁ’[" S%Q Iy n‘?&ﬁgl&élfﬂowt b ﬁﬁ: € acid,
used wit | mt. I "NV

Accor di ng pg(% Iwliﬁ"r}veﬁ i on? ac elgle’o arPaDErgoI\r{ Eéhy?a lamide,
bet ween |“P<Y Hé’ & ode 1N Y}E‘F%r HEI/ or 3 honwoP RYSERERE t r odyeol,

st r uct ur BOLYSHwyleneingRen RALYNtdipaibylsgtpoaihy! emstlivcaylateoniand pRéypeptide.
rel ease Ehebwa)ﬂeogpbd:llecmdmm ¢anpotndmwithenslecnldrswei glitno & etiput 1,000 to
wher eby 10002800 wisichadiseolvet féasilgnty vodtetlrdag bonssedi ththiods pact phstieular
i ving bggyt.can be enhanced. [0026] Furthernore, as a result of the

achi evenent of the above- mepifdmnes (jlblqcﬁ}g %Q}Eﬁﬁﬁfqt

i ont ophor esi s devi ce capabl ns stably to a
living b a had nistratiqon efficiency can be realize
i t hout fﬂﬁé\?‘% wf ad & erdWF"e‘“sgP‘tﬁ?‘?tb?fl babsrafiesien nang ﬁanguctwity
el ect rodbeté’{qﬁacﬂ u’f@ﬂ%ﬁ/eéectf ¢ide SHHRBYRI 314l/ef echemderiking uelecirede shgcture,
t he ski namf the bkini oifga biodyg body wirt leohénassl, mchibs e nmdesss ¢Obickegphhgounter
pressi ngidnkefront khagkRl e miadaisdd; uchetedyahd/ AmidiSragenfikiciey of drug
el eCtr0dﬁ)n%t\ﬁﬁﬁtr%l?ec@g@'anﬁ%n'gh?od}‘ Yid'Be RAHYncHependi ng upon a site of
the livi %N(y K‘%E‘Lgt eJ)FCtLEOQLq‘II?‘BéIHQB o% ?ﬂéﬂeﬁ) vtehl%entloned
nonwor ki Lglc?%o%%f ectStaIzn 10n ophé)rsesg)s cf"tlagxée cap&?ble 0 a mlnlstermg 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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BEST MODE FOR CARRYI NG QUT THE | NVENTI ON [ 0027] Hereinafter, an
enbodi ment of the present invention will be described with reference
to the drawings. [0028] FIG 1 is a schematic cross-sectional view
showi ng a basic configuration of an iontophoresis device X1 accordi ng
to the present invention. [0029] In the follow ng, for conveni ence of
description, an iontophoresis device for adm nistering a drug whose
drug conponent is BESSQAICEFOR CiRRSY NGO UTCT HEXNPER TIERC or bi C
acid that is a vitamn agent, lipid A used as an adjuvant for

vacci ne) ooy Here%ﬁmléﬂ eeqnbddlnféa% SO %re@éﬁt %@%Hﬂgﬁrﬁ'?gsbéj%\ék&?bed
for admwﬁlt %J&%e@t éhl Mw drug conponent is dissociate us

ions (fo at is an a est het | ent calnitine

I ne
chlori de 1 %1§’t %%‘ieﬁlaé‘é% PrPaf- S&FE‘BE@ vigvers E&’ @ bgapcontiguration
pancur onPfJPrli' b@f&ﬁph@rqswiw@eéﬂsﬂéwéﬁwg HuEg prasepbia®ntiofor phi ne

hydr ochl §1028¢ Irhtite follawing ot renivenizgeantof, deskheippoinarant wniglugesis device
m nus) oforeadiningstesiogr € drugadtvsel dagr adepordid 1@&13‘31sdo@di‘t-ed><t©h1ﬂﬁgﬁ ions (for
menbr aneetdnpiRg sebtAVi 4gd dRECTI Rti@dnird argemerﬁlte Al B9:30hs A 88RWANt for
an 1ont O*P i) ﬂ?vﬂeceex)é}rgﬁgﬁécbe Fﬂleﬁ? tcdsgvﬁ? %r?nl RGeS ade§1ce for

wor ki ng e ectro ruc?i

e St in

and a po R H’é%g MRS ncé%{lg %ﬁnbserdé S0 F?etF Ush jfBs difor
4 denot eS¥3ORIE n 1 %?alaen%r%&“ a[“@@)@ffwTﬁée%r R‘Flﬁgt”é? eghtlpride that is a
st r uct ur gastrqiptdstigek daeass deqrapeietid genh meccerprivmabrayite that polacsksietal
t he powemusolgreéa@intamoepkicteriofdrbehloolde ihan ihahdmgtiparct agéhtf,athe polarity
hol di ng @luel @ctmvhigl eoSal Wowst sbufeNt éth Widdirdd eh@céddhd@odlexchiinge
cation exchangRe MR Ao v LA ATEH IR l@lfeg,ggtedsurface side of the

el ectrol aéo%OiOAHtshBQ'nh%hq' H?(?‘Fﬁ%rr%%lg'%ev ced golhﬁle tha{r& :}’1%1091d1%%ﬁ9des a

on a fro I ane

AR A S SPGB Et g P
hol di ng PAHES f4 aS‘rWéuéﬁf)mpé)%wilﬁsmé’leéﬂt ré%Fg°§§Wc%W§fai 4 sleppipserl skin
in a cover omembgentki ner 16 conposed of a material such as a resin

filmor RO31dsThe wdrRi3RtleOnrotihataichere hamcdpdehanrdemosdd Y ehaettedde a

struct ur gegativcholdest ae pbeek ddece?3 @ana@@tredytbosoauﬁ@ﬁlﬁdla 95@ of for
the powep ol%l Cén 3316@@0§E§C§JIQ{1¥BGII§%6‘HT'¢1&” df g e thode? gn catlon
hol di ng ggtnrlg )ﬂ‘ane ggml [y LA C?ro SEJI‘ aceusl)%i% egegtreo eltyé sofution

ani on exg ront s
g atipn

ace 0
ol ect roﬂw P e Do ol er ook Sudag e
part 24 pichesgednembrannd3sand Adeagiddecyshange menidnaes dRanigecteabeaent
23, and surfecst $idn aixibisadrye nddingapert26t.pl Abedntime avdnkamg esaotfaicestsiaere
of the el asthoakyd én Lot éroar haduditmigepartt c@fpoddie o€nt inateANYWYIKANG resin
el ectrodﬁhﬁtdr@f,m@gcz is housed in a cover or a contai ner 26 conposed

of a mat ﬁ}é}‘s{i éﬁc&@% P ‘ﬁ%h&' f%racﬁ{w@rk% Sdiig 0&90§§Jct3& tmnczudes an

i ont opho ) 88méedt?%§ é)&s tvaFegoejl ﬂg ﬁv\ﬁn ek u_phyan electrolyte

mat eri al
parti cuI%PruPPPn 1%0 e Bart Oar olding, ap;¢lgetral Yéa%%wé%dﬁfp%ga%wh the

carbon, ¢eatrpAeml, @raltlﬁ% exchengesmeset ape @Peplabpy onam&oat sarfaen side of the
el ectr od@emirbhsdatsoartyorpbekilbg Ipiatty2 2f art hlecaloliytieorvl ofiombtodd iniggrest dddhlaced
the transd es frbvey eoffate #dkivf e badyncanciimges atbniBizge PLEf @hdbhi . cation
[ 0034] Hsml\é% be AEMBFAdY S5 §I8Cdd 9H FUHR s%?fa%esdlhé’%rf/tﬁblél@étr&l Qrsb jon
couple ehdg @gﬁra %mm ChE & LREN A d L1t IR Rlcs dﬁle I f gegl £ a
For exanffidr it iR 260ROTe hE RAtF oAl U g rewrloﬁﬁfna@r
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
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el ectrode, in the electrode 21 that is an anode (positive) pole, a
silver electrode and chlorine ions (Cl) easily react with each other

to generate insoluble AgCl as represented by Ag+Cl---)Agd +e-, and in
the electrode 11 that is a cathode (negative pole), chlorine ions

(d) areisanade@{ silyn sasiplspehe advpiedde el ectrode. Consequently, the

f ol | ow nP085f eEds camiile, albot Ahmechset d ebiagt thé ysilserddilwat ehldréde couple
suppr esseldcetragd, ihehd apiciraiel di frihewld on hededpositive)l gile, atsilvie electrode

anode, angh the h?eoi(ﬂ]sb@(,slr)f Leaty AR cPIRed «Q8h %ér%s%@ﬂerﬁazezrﬁaimg% Nas

be prevent ed. [0036 In contrast, in the working electrode structu

1 and t hﬁapmexrmme&m}g Bg’éﬁl -F—ﬂ‘tigCB—ta’ pcindr én 2thien eldwredentidphbateds Sa cathode
device X1 in FIG ow ng to the function of the anjon exchang

menbr ane(e8a1iye E‘Hé)ac‘é}l“loéwee%ﬁﬁaf@]e) REFISA Blsd, froR ar sidver Bh]éliffdecﬁ}cei%rrﬁ’de
based onCowéanentlyn thtdoHpesng siffacés sen Ut obit afd i thg gactrolyBinnd witer is
rapi d acsuipressztli amdbasedapid ddidiformidon bhiel eheHf riohyt# el vhods) and the
hol di Ny fpid bagifAdagichUpRe8 SHedH Thes ef ﬂ{eee:atﬁadb REX BRNSeVenteadr bon

el ectrod d@'ﬁghﬁukoﬁﬁﬁséjoﬁ‘?'tﬂél‘}\f%yklﬂ El@% r% Bt ét?ﬁ'ct(a;e nfataEHd ltf?@%lo%rﬁﬁig

used pre E@ d% tucRa E)té e’l%‘%‘f? %fSSls ng %{ﬁe Iél rl)’l Wéng to the

silver/s
sol ut i onhw& 19N i‘%‘f’?ze féléngaﬁ’ae@ farnr? ¢ pHOR ichag %wb@ne

in FI G thenepad AesHieatianobgsad e QH dpny on tkeeegbecﬁqalryh@ sebrtuchplding part
Phosphat &2 buofiftbe edplatdideficghysbadedgon 8 makiinehe eflectralyte beluredhalding
the el ecparol2pt eresalppireeuedt ypiteabiote, hRAB8R pdnisi¥hearfdneelcettodt deithdwt any
nore ef f gedsimighy oF eVeRluttidie odeRefAlicdR &fn 88Su&AUSELPILILIG place of the
el ect {g'na/&i& LRE B Buph 43! iy ANV E I SGE 856 1ﬁn31@ goaductive

corean B 3 w eSO e i, 2 ot Bl
easi |y t&Hee oxi dizE orl held, ar elerplwpsolyder rf@r Gepindpe | ypductivity.

(oxi dat | Broshathbupigsed palengp athysiiagidad salen@u,cQtponaiafoetmdrﬁégéme&@ctrolyte
pol e) ofsolatien tgpivably. added to the el ectrolyte solution holding parts

12 and 2@038N Feithernodrel e @Ad@f Q@i @ate s:afe@tﬁoegﬂq:r@@@ﬂomecg@{efmﬁbﬁrts:ﬂ/gas
(I ow cos{saRE SRSKcAVRLIBDItid t¥detidiPlore %A &nd %egl]ﬁ;’ O 6n GORBRENGive
such as Je‘éfafté) E%Lsfe?ltﬁ %efgéx{ééStléH'JfagEsb ﬁ’?ed'ﬁ:ﬁa QEFBHS&%@e&‘%y the

ascorbic C

that i %‘F&é@ k) FPAtE ot camprind @eﬁ s B PADAL §E Sidizd or
or gani ¢ dkges bianatieglgdtiol &EFdreaﬁHPPc(Oa‘éﬂ@)“O%Lﬂfcmﬁ (POQEI‘CF pofe and the
fumari c redldtianditotheanegativet heledoff water enuseddgedfterthbl glectrolyte solution
Al t er natholdityg @arcontd reatdi @2. of It hesms sobshanbiedoffoat exarpladd Ecdnomic

m xed acgisn&O(lehd @BsCaRd dabY N allaBRity§ Moroéxdmste Canaﬁio@ and doriPbund
(M of sqgdium ffh'%ﬁgts%)l élrbrafe?ﬁcb&ﬁét%d {n%g?’c%]l sgl'cﬂgaé Qgcorbzc acid
el ectrol Fn%% ! oL ﬁ xh“ é& o &5 mbOnf Ot'hﬁl [ESENtE 5 Fhe
conposi t ddd x? 7;:1 iy L1'g PSS

hol di ng %5 facer gt oy skiay PR aFaJPEP? “ifle 380 AT SEERIF o THaVAHgat 12 anaem
conposi t M@k caacidhaucsmit hecidr g SenanicotciHerrdion & Haldiherandl eimge used
part 14 pmferabdo baliesedivdlg040ioRbhmutihnngf theseebeottantast €osalxatipde, 1:1
hol di ng péxdd agdedund s@ktionn cof@deniniol avol gM)hef thai@eacid agdnpaasl (B of
ow ng tosddyﬁmnflﬁﬁwa@e)q{anaﬂsgfb@qgsregl yte solution in the electrolyte

sol uti On g*u@gga%ﬁﬁ%ﬂ%@ %39 %' nh{ER (tﬂ%rf?bual;l Wad t awgfa the
sanme co OSI i.Qgn- can cl A é){f ut | n holdin
parts 12 agﬁ 15‘n8°‘§‘3° V"@%W ‘é‘ ‘ﬁ’éeni"’r‘ Bges PP

sol ut i onfi9lquig Prgfuf 4 ( F © e &pi ’c% hgtige the same 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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solution holding parts 12, 22, and 24 may be configured by

i npregnating a water-absorbing thin filmcarrier nmade of a pol yner
material or the like with the above-nentioned el ectrol yte sol ution,

t hereby enhanci ng t he ease of handling thereof The same thin film
carrier $utinat heldingeparéed 3 nz%hénérg‘@ may dbacdigured unimpregnpidng a
used as whtertdhisoerbinignhemdilirecausednhde @ifa pThenef maecridlher thet Bké with the
t her eof sbdile-b@ntidsedi dedtrolytt heolhabhpwhagbdesahapdingniecgaseiofohihding

drug hol ﬁie'ﬂébﬂ)arThé—QamEQ@ﬂ?]ﬁlEb@ar‘i‘fc‘f@hshﬂﬂa@'cﬁﬁ H@ﬁ.r;edlfln 'tlE'e 5 holclln part

| ont ophoy g5, Ql%g"r?e?u%g'd aag 19 1% L} k eFﬂQQ HEE h%‘e ?ﬁé detail
an aqueo %ﬂ Qqn 9 é:& xarrp orbic’ (3]' ‘f hol
active |ﬁ'§|r% ‘é’r\ltl %ﬁcé?sbc?gl Qrﬁ”ﬁl@s 85’? P 196ardings e fivgnholding
a drug sB#iti'on. [0043] Here, the drug hol ding part 14 may hold a

drug sol (#0484 The drug doidingtpare 14 HovidedentaphoresialdeyigroXd acerdiag to this
i npr egnatmebedohest haliderataleastr b rgutbus sbldtinrcafrad érugéfodescmpied ascorbic
bel ow wi §didq ud‘[d&@ &0ividt ingRedion s di8sCABMIICR HiBuLass ¥ thadlsoNdion, as a

thereof § Fyanpl es of a material that can be used for the
\Q’gggr O?b?; nﬁet&!“tﬂ fdrhg]hcoﬁ irg® ziujtri4tgll S’I }&ﬁ 2% ! p&é 1eut1% h%éjdr cilgquld state.
pol yur et ?%’Vﬁlérsétdl er’ilsc?leorﬁm ﬁd aﬁ 129 I},adﬁd glésoé'hgﬁ thigy film

formi ng ERTEEr %So|dieacré1p%chtbrebq‘yt@1th59 q gy é@,lﬁlaltqnngmrﬁet%tﬁsxh@nawéeu%ase of
sol ut i onhatdlang thepeegnat i on ratio of 20 to 60% a high transport

nunber (004 ] dExgm@edsi vied yngrerpbriat)caneb@used Got thBAUieragbddebing thin film
obt ai nedcarm%ﬁ]thﬂwagermfcﬁmaahllgararé IHde}f\oﬂﬁ@ [epeidd PRk I(hEGARTAB el

i's repr eﬁﬁﬂ {%@ rgman(e'ba%edﬁre(?%lﬁ e\{Y A%I‘&OW& JT) btoR sheet

wei ght I OI'af % %l %ﬁt Jnal nprtilgnag)ove UGOHS solution
|rrpregna|on atk s Eh tr e t g

i npr egnatli R WPHFERA 18&u€5t& fgf"g th %rﬁ%a & .hmfhatf%ﬂ%mri mm}&xcéhw#t Arug
time. [OOAEYerFUIOREN DI 2. tHfetor §&isqnar e abimseed.i n the present

speci f i ct04onh T]eé empregnatioe raqto v Ofe @resemtr greci fi bt orc ontaprbsdnesd by % by

the transfer |on ampng all the currents flow ng through the
wor ki ng WEEGY (Ia 389 )/lﬁﬁ‘é/o lt WRREHBY {8 ﬁu%@htslﬁomdaywéawemr%ds a

in such n h congdt S hegdw

thin filG f@% aheh %;%P%%a%r ) o 26 IR BRIEY i ﬁfm ‘3‘3 pashstred
i on- exch Wg%lﬁrﬁ §§V¥IP§ AR “E5 8na’§”ttho P AAPTDE SRR, W{%te an
time. [OG enﬂ@r‘@“ﬁ““ﬂ%e above- nenti oned acryl hydrogel fi I m (for

exanpl e, [00#&] | Ewithernane, She taorpact nusber Go. thel present specifisiativodsefers to
havi ng athiehratid dF measiremath ah etomor kusssr tocther trafiefeo I8~ diugkiang among all the
st ruct ur @rretbeflo wthetigeupRI it ey GIQlid ebdttidiRe strgctardi SPRE St pBRGhdiber
| s addedsidu14 hﬁeaﬁ{e\élsﬂ%égr ¢gebudi |emmﬁﬁ'1@ezacif1¥ﬂ @ﬁ%’%l?&mcogﬂsﬂimea?cﬂﬁ%ﬁ)e? is

pol yner ?s(é%fﬁrb &? vy t{i:lgnlfﬂ?n Y&ga%%q% té{d 1Ih F“@%ﬁéé‘[‘a ion 1% %Iposel\bfet\?een

Lt o iBac AR b HienhIREE S IILNS G g i Bepgecy b thpe.

the t hr 04 &reﬁgr%ﬁar %éb%wn%&twmdu%r}'é Rogel Fﬂj(&fde?ﬁ%flpkﬁ ofvaglable
mononer TomstSwutGangaet Lesk nCoThbtdgrigl hygkﬂogeﬂ}ffhdlwnw ahthaige-dimensional
i mpr egnatétenrkatimetofe GRotwlidRin@pduatulrepnsplren miebatradfte/oluco80Mat is

can be px elRaiasioh ABdArydr axaeat fwkmtaa?mlyh ég%l 3G ety heREBY %eBk] film
gl()rr;r:‘a;[ Pﬁgﬁé’éﬁ@s ( g{err "%Hberb% tﬁa%% 4011 Bnlifc@Vit andgflintSnore the
he samet *13“#5%% PR el i i oode TR b
Furt her n%?’éSpotrF]e nt &4 p d&épe‘f‘ i hYBON gth §egﬁ’§ﬁt 0
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,

8



pol yet hyl ene gl ycol (PEG and pol ypropyl ene glycol (PPG, and can be
adj ust ed based on a nononer and diisocyanate constituting these
segnents. The segnented pol yurethane gel filmhas a three-dinensional
structure cross-linked by a urethane bond, and the i npregna

ratio, tPakehbHens eyt (PHE) anthaalppropylnsgehycot (Pﬁgo)g@ndfqamrb@aﬁméed
easi |y abjaest eth by wonbmelr| iand dhisosyamtof cansisitimgk thesed telgmdatnd The
and rati segifiertedopsiyerethand fpel Sélie hagya abrdendinfensacnall stydetagelcrddstinked
Wien watgy o Gadthhse @oqusaﬁa&henm@gﬂm@ma@s @ﬂa%%éﬂ'ﬂdrﬁbé@éfﬂ' hcﬂ?esmn

?Ez)?lougaét} n@h%ﬁ%th@ lelﬁgr’?gaﬁ ‘Betéé@ lg%gi QLE [yp IMHSI%EB@% sgf rf@twork
forming il fitalio’ §F B4R R Ein sawefo%n?% %8@ b agFloﬂLm
of the haqn watsr thed ds to IRy EHAN i Red ey Bad gtk edTalmie 3lkaline metal salt,

connect i #g-Jpaict addrehtoatieupessnenter dvd yurdibaebgel Ridmcaodous igel fifm)s oxygen
expr esseih af GO4G] coamechiegi ot ofpdlptthve fponingsa shgment and faor akajna metal
gel solighlelfeahrobyingled cinex@¥pbLthd hedtel b4t theyvone dﬂdy‘g@hQ§ead shiBselfdent

11- 2734531aﬁk Jm@ RACEEn SR WiSerDaSEGrORY %v@cwh&%w Ceonductivity is
copol yneg porous pol'ymer with a porosity of 20 to 80% re

specific ous .sheet is based n acryl onj tri bas

copol yrms iﬁéﬂ h‘&ﬁ fﬁ%ﬂ%%.099d5$t%139501§o§w&63%? Lo SIS Flsroras e, for
(pr ef er aB13MRIS: ttBetB 15dRo40n6f disetqpednin /P b1-27é ac?*yl oriig raqrevp sheat is
gel sol i bassdeen pol aaryloniWdet copodymngr.sant e fsavtemp)yisr pridpargeobity of 20
i npr egnatd B@%an sorylspocifidally; basepowapaherels daeed osoanmhkeylbnitaile-based
non- aquegdisol§Aley aMith anglo@uniyner 20 RETSIS tbnedinAll 50 BOPE oM Abrd (preferably
non- aqugf@l S0S0% /O)C%@taaerwd?ﬂtrﬁ@ elggd agé}breﬁat i é)lb% g epysoﬁ‘al L:l'e@&%leytw

and a g Cced

d C e [ "l

i on condu et%? elstowa tg%’ SO)Z?te d %h%l%Pa%(F btyh cr 1% nlgtrani 30 ggggnle
copol yne?orgfﬂ@@te SHEGLPUUDIE ' AGIPSARESIS SOVGRLENG daying &mAsP3ILY of 20 to
conposeds &, atither proniaperresayens contaniag aq deryelyis: talbowwhbrysaling,
an acryl on argel &bdynyptlades atgeldopohandefilman acrylonitril e/ styrene

copol ynefQ0s5an acr yéam t if| ethei nidn deoedebdivity de sefepgl yard, e thke, the
i ke, Thec6enatyTEebastdeedo oty MREE sROSOUH 1Y canor £l R3RYaqibI9d sSHER! is
as a wet, (@b %9 ggt!fo@gm”&g %ﬁrﬁey@ﬁ%wgwl%éfﬁi ?rglakg' 6p61§7nfaer

R ol s lote SRl ety ﬁogolymef an
sol vent %SWT ffl%ﬁvm d@ﬁ% W COPAVERAT; 8h the, Tlae copolynter sheet is
above- memeremedo iRy cohaudineve npshetisushasta wet (day) paper making method, a
acr yl oni neddlepladeng aogpbby tbat issedind ofl asmdn-cksteat f2bbat prerdpcirgg getthod, a
body (a @etertjet adiasd, didwihghodréiragohhe abolecRBiienadefqtediforation by
sol ut i onsdme@t tekafﬁsnehrremﬁlm@abrea%ﬁmwerﬁfo@ PRbLYEeIhL B Pe-dMhtidhed ion
whi ch t he, aRoV&; ﬂf&%h?@ﬁ ?]tlsrm{aeblg&aréﬂé)rﬂtﬂ?etbé)se “&gFE %P% EdE qtés%rlldagt%te
81‘1

achi eve use

part 14 ?'t§"tr|>(e ol g s Qoﬁou%r%’ﬁ ) scgﬁ fe tHerepovsydnigndy peous
the prestiPtiPRvEneE Bieedomsisional meswprledne RHVEKE| hain dighai Whichhthe

condi ti oﬁ@vfeomenﬁpné@namrﬁgnatm ablow andeimanspoetl nuhiber fark rachagveders useful
with a daug thol il mocaroier amsedl iectheodyigehslaling ipart, 14 fe thptélattrolyte solution

condi t i oRsldimey pbesdet Qerhﬂ@QAfIcrfﬂaeréﬁeSaﬁ ﬁlbenm@ﬁ)r egnat i on ampunt,
%

| npr egnajgo2n 1 SRe ik p@@é%ntt havkhiien arf § ?anatln the
conditi Og'onJe g%nmoﬂg& 1n %111% garg%}( ?li; X r% % ecttroef te SOlftIOﬂ
i ont ophor esi he A

| on- oxchidigeP B SARIFIRRGATER 04 PP Eed a‘ﬁ‘ ’F‘IS eolﬁnlerﬁsﬂ papagmgunt,
t he por o’lﬁ%PlfelgFPﬁl% SPPPq‘l ethdithenliken- EQEKxATE 2.c81 HNRERANRY O %ﬁdlbﬁn of 30
exchangemiuutes iabd08@mive basetecasd.t he cation exchange menbranes 13 and
25, and E0s2onkerohéngepherdisatevice! X echosbtdinioto- thec pporgat eabodiment, an
havi ng ajnagt Han@%GhamneeadeNe Weeh Gahrt Be ws&ckiAsy Idrahand18s %)EQH@%?OM
menbr anegig 3 safifled dvithAbn&5@MBhEe PEERR Gy Mition YchanEMunih 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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tetrafl uoroet hyl ene-perfl uoroal kyl vi nyl et her copol yners, and

tetrafl uoroet hyl ene-et hyl ene copol yners; pol yam de resins such as
nylon 6 and nylon 66; and those which are made from pol yam de resins.
Pol yol efin resins are preferably used as they are superior

mechani cBf u§ed @pdhth aniqresiiangeynemheancsal> apdBil i thor Wrﬂﬁehﬁﬁf?ﬁEPTA
r esi st an€é]-latdMhaveMp@ o MBNPMBbCLEOA-B tte. ippadessshbndekugsimasCo Ad td.
the pol yodrebenusedsinthe paigethyhane arthtpahyprnopydené. aNEOSEPTA, AM-1,
particul aniys, pARfer abt £ @I@Hp@l@@t AlEne2i A st efceflﬁbaﬁb@d b%r%@l«?ﬂ ama
ggregﬁs'? 9 B Ehﬁ%‘eﬁ{@ t‘he 18 té&%h&ﬁg@ﬁ{éﬁb%oeé 8 AR i ge”r' one

pore di a r]a%.F He? ‘EA;%;O Pe‘?”éﬁaad’l W%eg%?nt% 5 YPAIR rc}fﬁﬁpgd to a
pref er abP@r G né’ﬁcﬁ CATRATETYRISI TS eRNtpHing 2 1&8{ s fhiqé ds not
t he por oﬂ§0f1inﬁFﬁdh%ﬁ/ﬁ sgelatien can b?\/’é? s fur ebely emeangionied ionke{opange lsesin.
a thin i bn-exehargeheennameehey i oy aexmeldhenon sprarngsh and/daotanvon type
el ectri cionesxdiadipeercthie iayesfeesebipor @u@lﬂ@lﬂﬁb@é hMhéen Iﬁlﬁ@?fﬁﬂhg ratio of the
speci fi cafi. Q}E'cﬂa%fg%rl%shplsa@is%v%lﬁ&% ¥ POF&si %@{E{BQ JTBas Yiiad h'% filling

e R P T bl

pr ef er ab? féﬁ% bl yn’ﬁé? referabl y 30 to 60% Furtherm)re t he
t hi cknesEI0H] tﬁberﬁorﬁusn9| Ipﬁftr‘r%l‘i}abe R dPabty BOR-6x¢aEngEm Srfe of the
pr ef er abtjovidntentivped Anpn-grdhanzst 18e6Y, erabllgng 5ag cit5%s Am fusuadnay, geoup
ani on exghangengeaiygrame aviag asdghtne exc pargerarehirggnen wai aguasushsd@ution.
porous f AkmgpRafi@ ek Binpkdress I féhei Rl OHSubi oM dvstibh +@ 1098 Rge group
[0058] Rggakdj {16n RUERMS: S kidBpY @u& b S8 i0h fd* rcﬁﬁ'a' %n af%sia?ﬁg%md
menbr ane a ti ne%i" rrn)

filling 1?0 Mg %h%% a(()r)]nlg e)lr(cels r%% ﬁtell’ccl)gu%r B m?y resent IIf the
i on- exch! gﬁoﬁﬁe At drsib f%ma fhr @a%%ru%rl%l%ﬁ ?ncé%ﬁ‘ Py a salt
bonded tciyde faf”éﬁﬂnesdﬁ?t&l:ecﬂ(tt% SR ae@eswblpl@wﬁgswci motassinmgjons, and
wher eby amfriongtm| ayer. ofn thesewasteon saichbhge ppbyper geoemdblgnd isslfonic acid
formed. §RAPIIhdEXanpkasngfadilie patgr 1S ehtthhidaflol prieeerabbiPOBREMbNG! tifl¢he
pol yner @ﬂﬂﬁoéﬂ&&n@%ng&palﬁ@hﬁé%@ﬁlaY‘ﬁ'tghﬁerﬁﬁry'ﬂ%%& réihsl, DQraternary

di ssol veg,, idyr9r P %) L 1@'?}8{'19' \c{ﬁ‘:)rnar ridiniu
Y 1 0 Y PY m
pol boﬁy.m ﬁae ?aa %ﬂl%@? gﬁ% o PRSIt qpaifragrin i
Bol §VI ny%§§1 Plo %‘é’ér Wq &l %lglyéf’ﬂ%sélﬁ gry < )?“ne ions and
pol yet hyhederii rens.pol Ln nﬂw.swanwvammnam sreifaceghetadly, and quaternary

pol ypept amdsondumagmupsaidiblgapaing me pycidmpoon grogn thed abestica) bysic groups

bonded tgretiwedfgrefdrablyr.f ace
[0055] As the above-mentioned porous film, it is possible to use a film or a sheet
having a number of pores communicating a front side and a back side thereof,
such as a single film formed by extrusion, calendaring, or the like in which the
pores in the form of continuous air holes capable of carrying the ion-exchange
resin are formed, and a film formed of woven fabric or non-woven fabric of a
fibrous material in which the ion-exchange resin is carried in the pores formed by
a gap between fibers, without any particular limit. In order to satisfy both high
strength and flexibility, it is preferable that the porous film is made of
thermoplastic resin.
[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 S5-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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of the porous filmby irradiating the porous filminmmrersed in an
aqueous solution in which the water-sol uble polyner conmpound is

di ssolved, with a UV-ray, an electron beam a y-ray, or plasna.

[ 0060] Each of the above-nentioned wat er-sol ubl e pol ymer conpounds

has a st teaiaghorepdivienrpediunrealkand by apprisphénat el y eoprlysidrsng t heand
r eact i onte¢aitlicro eth yl end- bh yhdoy eopehtmanpgol yaaide ndsins sabh as nylon 6 and

concent r @fliodnN6 Of ah@RBE&tvHieh Ofret Aedwerk & pollydRliBe PREMIET EAPPRYIA r&ins
the irragicati-on 49 um'se@f At T & s eﬁ&e%r%cﬁﬁﬁmmaﬂe@x xibility,
pl asma, %l?q?%i esrta?%tﬂf ﬁd pajxéﬁ!ir%rl %8 P"il'l@ Ca% gve oo%

surface ibility” with
ST ace Rk | AL Hvi@e@&nr énw qwﬁg%%éﬁgamaayrwé%ne
a singl earerﬁﬂréléulaéhbprft freablppad rodyeibylensosyhest riehgebld i s bonded to

t he fronk00S(f Abereos rohpayimudarslifiit tn ithe prdpeoikyho £ Hepeghoor-mentionet parous
way t hat filmphadabf tlye tferfregNestad rdson.t eHs wafver Wicedve30g¢ibbee pinydtrer of the
corrpoundlsoxcé@rm t&dptéfe?atﬁ?ao no5enotly din, erﬁbf@@r@«s’eeam nglgd 5002'[01%111 and

front S;(Jﬁ-,h@f:g rddl] l 00@}5% 9.4l H}]fnr&eathgéjl& uSSE{H?leha i @@ch%é age pore

anion e 2 %Inl?lﬂ m,%; hg 58%‘%12} F%i/e He‘ﬁlé‘@ee’&cfe% nt $trength

por ous f| ;:9(; ! Sﬁ}bg
wat er - soft yﬁlﬁFtrb%n‘ﬁélfﬁ%Pqes | dendY BERESn PORE fliamgter alpe thes prgsent

wat er - 50$W%C§i®¢1}/ refier T Bhpo areraesr e neye deswetgaucaniood in poowpnpg with
t he wat ez bsbbubbeimahytied CORPOBHI1960).f oBirhHerlyechegokrasier pfithe iporous
possi bl efitih uss el yrefer&1FPAUNEs $6N| Nlote NAreeadbBr 3RitghD0of,, ah@  most
exanpl e, preferably 30 to 60%. Furthermore, the thickness of the porous film may be
preferably 5 to 140 pm, more preferably 10 to 120 um, and most preferably 15 to
55 wm. Usually, an anion exchange membrane or a cation exchange membrane
using such a porous film has a thickness of the porous film with +0 to 20 pm.
[0058] Regarding the porous film used for each of the anion exchange membrane
15 and the cation exchange membrane 25, before or after the filling of the
ion-exchange resin or the introduction of the ion-exchange group, a water-soluble
polymer compound is chemically bonded to the front surface (the surface
opposing to the skin 4), whereby a first layer of the water-soluble polymer
compound is formed.
[0059] Examples of the water-soluble polymer compound include polymer
compounds having a molecular weight of about 50 to 1,000 dissolved easily in
water, such as polyvinyl alcohol (PVA), carboxymethylcellulose, polyacrylic acid,

poly—N—isopropylacrylamide, polyacrylamide, poly—N-methylacrylamide,
polyvinylpyrrolidone, polymethacrylic acid, polyethylene glycol,
polyethyleneimine, poly—N-dimethylaminoethyl methacrylate, and polypeptide.

A water-soluble polymer compound can be chemically bonded to the front surface
of the porous film by irradiating the porous film immersed in an aqueous solution
in which the water-soluble polymer compound is dissolved, with a UV-ray, an

electron beam, a y-ray, or plasma.

[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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about 1,000 to 1,000,000 dissolved easily in water, such as pol yvinyl

al cohol (PVA), carboxynethyl cellul ose, polyacrylic acid,

pol y- N-i sopropyl acryl am de,

pol yacryl am de, pol y- N- net hyl acryl am de, pol yvi nyl pyrrol i done,

pol yrmet haeledul € agithle Mtyﬁﬁdlwb%p@iyyn?@ cdppy@idyd Bmeddd fithe front surface of
pol y- N- dﬂh@%&%@%@@% hybrdget 189 0<'f‘t1ﬁ sy R RERT BRiralibe 0??99\@&1 to
| ayer c %fg%%‘g{j sB bqﬁgj igieia%% ? cfo%&%?%é%%s S&la&'ﬁ '1913%& direction

Egﬁignr? elrtlﬂ{ldﬁé %ﬁ@ﬁ %erog fﬁmc’d’a?l a}g?h coati ng.

[0063] |£066d] p@*éﬁ@?é&ﬂl%nt%ﬁba%f'enﬁw nengskd gndithe weiconexshapge meadrane
of a wat2¥.- solpgpdes pblmmeen calspobadused | m avhighge stcdnd olage0 inade of a
[0064] Fv&erZolsbla qarigmeruabmpophdndsolyminaed sbawithg dirst atayewhefethe
an ion- ewat@rmumrﬁmglﬂﬁrk%mum RrRRuaisddselibed 2okt h a first

| ayer ECR)%Z M@ttﬁﬁ ?e&'@oﬁulﬂ@l fne‘f cpggg@q‘o} th@%céﬁ?% yer, it is

surface ther

SrS#r a%e : pils dibeTg 2 gl SER0aE 1,
gggga\éfe x 8 % @@Eﬁ g%ls Pfﬁf‘a??éﬂj}’SnfE]‘ga%:‘gi @%»&Sn@ vixlr gigghol

et er - softu I)é S AR PSBIERREE Tyl Py 85 hPMEN Thoflopy ipytamice,

porous film 15a in_a brush shape, contact, area with espect t
the ski nPUYRROH_REES. Furtﬁé}ﬁowemqtﬁé laggylemide, a dr ugPRIVERYE &?&done

14 bl ee ope s 15 f orou m 15a

the fi rgé&%g%frla{/?QWMere {/kgt he g)é)ﬁeestlsl 1E‘en%nd c?ng%ézlfl Vi tgb%’emgﬂéﬁ%e
skin 4 apslythe-diprtieNahangehieraedaeridtar e peeepadided bEhenkebsedayer
[0066] Simultaneously, portions such as the convex portions 4b of the

skin cl oga be fornaedgonicagiing 3pdodryimg aporaisousidohntien diohgse eater-soluble
ori gi nal pélynctri compbumds idontaphorasiappaeviae dorceatationsbera nguar ngthod
i ons Vi agith A0piexdhtMge MBI AmRg. 1 . €., the function of suppressing

the rel egff39T1:PEOl PGircabI € oAt el Qﬂﬁzkfn'éQSm dhanskkBedhdNalBe made of a
I on-exchange'resin 15c being filled in the pores of the pofous film

15a, whi Wweteatdodwblegpadyigricongpdundnevie o ramgetdfel topo@xahange resin 15c

to the skin 4. _[0067] In the concave portions 4a of the skin 4, a

| ayer of [§09é] weker 2b|1%e@|qf@‘ic§g§ua explanatory view showing a state where an
ion-exchange membrane 15 using a porous film 15a with a first layer M1 of a

water-soluble polymer compound bonded to the front surface thereof in a brush
shape is in contact with a skin 4 having concave portions 4a and convex portions
4b.
[0065] As shown, in the case of using the ion-exchange membrane 15 for the
working electrode structure 1, owing to the presence of the first layer M1 of the
water-soluble polymer compound bonded to the front surface of the porous film
15a in a brush shape, the contact area with respect to the skin 4 increases.
Furthermore, the water of a drug holding part 14 bleeding out from openings 15b
of the porous film 15a is held in the first layer M1, whereby the adhesion and
conductivity between the skin 4 and the ion-exchange membrane 15 are expected
to be enhanced.
[0066] Simultaneously, portions such as the convex portions 4b of the skin close
to the openings 15b of the porous film 15a hold the original function of an
iontophoresis device for administering drug ions via an ion-exchange membrane,
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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fromthe openings 15b is fornmed, and consequently, the adhesion and

t he conductivity between the skin 4 and the ion-exchange nenbrane 15
are expected to be enhanced. On the other hand, a part of charge
supplied to the working el ectrode structure is considered to be
consumedicbyet dithanebeas @mthdiothaghaad, &opt @f tlongefyupplicdetos kia whrking
the | ayegeefrolibesltBfe i§QWANRIered N8 ¥O! TR uB{edSYGhiRLElal @YET bictogical

very Sméddlr}télo 31{'5 }'ro ?h(% Q{ngﬁ ta d Zﬂg%ﬁ&t hH%\JeQ/l Faél% Yolume of
%ﬁ‘ﬁaﬂ’%

consi deré conc
oxpl anat 91 WG A Vgﬁy. ks FROHE! 1insumeohy this
film 15arShFase 18 coasisieac F oELigRlE- of a water-sol ubl e pol ymer

conpound F0$8{ higkG.f dAnesl @nc@lqﬁpﬁml expnapryoiviewe s sve ol upnexchange
pol yner menjewnel 53 nidiag 4 opdroat GimFlGa @ithFlaGse8ihd dagercdvizeptadal of a
expl anat%tervsiowblehe\mmela Al AithgughtheforMRde¥ghangestmesjyranel It the
Ipzr![ Po(r:ls %E&ﬁ‘ ol tpla?yrﬁgf rho‘hl @%11%1%?6‘{’(53 tlﬁQ{téfDrISIG482 anCFIQPnB'BXm a
f or med t%ﬁ nge uagh?){pi!ﬁ%ast rglvw shfev%ng stattge\)i(ﬁgr%Tﬁl oqygﬁ e mewé)rane
i s capab 2 1HAL FOFF g i a‘t"%ﬂfé‘%ﬁ?é@%‘%édﬁ@“ GOOY PO hians
openi ngs#4:5b. Wen the i on- exchange menbrane 15 is brought into

cont act MIGOR]tAe sbkivm i FHS Bhothe savoRt Gay8BM 2 tvefomatedrtoswinud e ckness on
pol ymer genfiedtnidybetivieen Theesecond xypoMi dnsaghblef of Aevwakreaailg dwimg to
i on- exchaRgey ARALLRRAIHS erﬁoﬁlo thBeopPmagsbetyeen whe, CORCa¥L-exchange
portions %ﬁ'l tll'Selsl B 0 r ﬁ t 153 sk[nq OJS Iﬁ'@\%ﬁf (ﬁrFIGtg@ the

n

i

adhesi on ﬁle}%l Oﬁéuf:bﬁ;ﬁ &g%&/\getn t on- ex%ﬁ A{J)br nh d
and the gfw%w Sy Tt GRRTOrr G5 CHE BuReriopd b of ffe SFin an
second | Biferonpx GhanggmpmBsant | papawenta H ¥RAfFe etﬁ’cﬁcﬁ tg‘ﬁscozi‘lﬁa&? PORfdons
ski n and4a aad itbpiexehahegamembanee 16; or is present as a very thin
film ThEX&E0gr Ehetelieres cheeadhperdn and o ofndureivilsi hetvose the ibhexchange
openi ngsmtaibrefie titea@ipeskin Unbddanhohstet hristictginal Ohumet d1Grr Gfand the

i ont ophog&sing 19%1' Mez f@ﬁo@ﬁy&&aﬁﬁeweeg tHE légnbgﬂiao‘{ﬂl@n@ﬂb'c@ﬂh@)éﬁh@ﬂﬂ@ the
menbrane, | eHﬁ:l%Ehé’“i Pg@%@@&&f ng bheedPhifasaal Dhtl-pRi€atne
counter 10nsS '[]f‘ill‘dr e’r % 1 15
al | ovi ng°%f A N t%%sq i SRRREs B Y € ol fim 15a
skin 4. Dhedrie %glqaﬂaéweﬁwe rh it b é‘rﬁe o8 cpifof REMHBIRRIRE ﬁi?ug ions
el ect r odeiasan uonuehange tmembadngs posghelfantbonsel auppnessissf thenyelease of
havi ng abfolsgical apentaf ieswtoat -thel tkihe4 poy \therioceaqdiangde bended 5cp while

the frongswid @ﬁlg b Brishe FAReLE lod-REcEATE: MRYn aSclitbehabRives. or a

fﬁgoglidr'sgow é o@twehﬁ{.ew{%ememwaeé 29%@&%@%&%%& a@aﬂm ecu@ire
and cond % b})eotssﬁjlga%f) use. :Yﬁo%oﬁsh%h% ﬁ’é’\% ?frg )}e doia ﬁhxogolzllble

can be eRRFRECLOTBOS] SREEHAS RGOy éaeceslq A @m%bth Gepe ay
devi ce ofs tthe ahowsemr 1 rigeand dayen obag tvertgr-sglupde (RRJEmSr agmpowpd fyrther
current kinaibiatadzen thgdlinsahayatein the) same wodyt agéhe abpeat wheedliy fieendhesion
the |ikeagdirobaucsedy Hedtwiesn phefienaddohahge usembrane 2&rindstiabikinzércan be
that is gpemptgd under safe voltage conditions in which an arbitrary

curr ent deCI ﬁ{eug gr '561111% ﬂaeofconQoI%]orE s]deQu@éA‘ofPﬁ Fés@ﬁ YnsRnbn,

0. |
E8073]5 PP 82 ”%mcfl 5V%1r¥%g%x5 héor 5, %E%ce\)

eng QE éon ga a |0n
i ont ophot @47&c/qBieREStabIliZay 3 t %3 6 Bt to use a
[0074] Th@rrcehtsmhf‘bzersutbafdes“Qpeermdu ﬁnﬁqﬂesaﬁe weétaagﬁeceed#elons ln which an
confi gur attitarpasutdeat cefi hehaljustetldphorasisoiévlice XI10 showprdferablyE0.Ql to
except tba miA)espeaitiedlls, ng sehest radepsifebl Wrd) ¥ slorssnot have the
i on- exchenge |nefsang 234and fhe slRetdielyt ¢isa UshaRilo!l didtatibns of
24. The [ g&rﬁsaéwggsvﬁ I?&SXbr‘ac%t)Fam tB%her 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

13



the sane configuration as that of the iontophoresis device XI shown

in FIG 1 except that the nonworking el ectrode structure 2 does not
have the ion-exchange nenbranes 23 and 25, and the electrolyte
solution holding part 24. Although the iontophoresis devices X2 and

X3 are noie cafipasoaldlgurhidoh e thantodpiher asitspllenesized i ckenXl eshmy0fin tHEG. 1

per f or mage& K0 fth SURRY RS89 BEkih B&1602H@E stril cRife ON dbbBe n%@"h%@@&h@ UbhaGRnhehge

tGQﬁI BIO{“W ﬂb@gn% %%8% %‘hﬁ%ﬁ{f%‘i@ctfo%é Q?Iglﬁl%gl Jg;ﬁe 23;‘“ nAQ]ioﬁ ¥he
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of a watsrfaes gblthe m@mwmklxtg)ﬁb@weo?trwnrmérWuﬂhem@e@tnép thy ekinve, dhey

t he surfedebitr patfottheneonfequtheoithiat afhtireestisogbyioses d¥Ric@n& 1X81 the other

exhi bit phigtd untd iRabulkf eetinpeaulth@radion t icHphes emlenibiygOt 1 Pan@for the

stably admidy six@hhfige dhEAbLANS 23t ndviid Qh@fffds?'ﬁ @ys M@n@eraequ%lt Boluble

Lhe convenkona 98895%%9@% hserqﬁws%a% ali géyg &%cé R elot,
‘Ftcé‘ro

has bee SCri

nvent i oﬂl o RN TeRtS Y iEkeRe: 810 J Y &E@ﬂ%&m% ap, gy the
Wit hin tPEeserblweationd %ﬁbhywm{meﬁep%ﬂgé@aﬁmt@ high ¢fificienyy ompared
enbodi mewith theecopasatihngl wadepldgssisidsydcdsn whi ch t he wor ki ng

el ect r od@ (5 UChelr @rdsehas ifiventRirechaol éen sdoesdritand hekti ngfaente 120 the
and the ¢QBo8xa&ANYE @Rentl 3nkvBnadAi 4 Ofot Olifiedel @etdtodeadd . vihsus
drug hol gi,fig 1% tcai'x"be I‘I’EQ e‘%wtlﬁugocﬂ &%6 @B@%ﬂ%fﬁ?ﬁﬁ”e 15. However, the

el ect I’O| EI I' e I%aE he 2} 053 e 8] 1)1§1Cen ee r(r)%nbr 3y 6163 88. q)
omtted. ({ﬁ s Pl § nC|ono ,E N ST(T eﬁim
of a dru G ¢ "‘iﬁi’ir V’r% ?S?CHP f e utee i’d’é t% yﬁﬁéﬁ’f qgg Ing part
suppr ess %gmrih ent\iefkthange membirape 13nn @ddliwni théhe gleqieodskil b, the drug
i nt er f ackolding hhercHangad thekbmtexthen gk inmer btaavef 8 e Hoavsandt, biye tdhectrolyte
novenent helidin®part BEhdnd hie liékexahn dwincaypas dbl @t be bhdsiedi n Ihhais case,
above- mepf aRRdiSMBetuTR Péss1 OVRY &lecoldpR sRTIRRTERIR g G %Hbevwlmty of the

adm ni st fatane qflf 'tEE %ﬁé[ qrslﬁ%(gk%?né &S dveh{]&ltbé)fdﬁ+ '}S\’ms GRd! S ions

basi c fupc ar |

entkon

noht eved® S Ak it %%8’; éEPs‘H’&é’\g Fotr PR SBS in lErRRE opbed e e
of the pPEYEMEN] nPEntiPBh. i’r?l ar¢ y nof ncPﬁ’é’aﬁ FortRi ﬁ&ose in - the
el ect r odebaste-mengivaegd en Imﬂnltomﬁﬂng Hee palaridsment THethe| adenimdstyateon
sol uti oneﬁmldmamoﬁdmug 182s and 124ingamaid ¢, hehichnisex bhaicg@innewbrbnfec23f the
and 25 apesent tiiehtion)dsf amikxambkiieviele &wept sdendbhofedibalevice is also
nonwor Ki 3g1 @deep;l{ggesc%%qﬁtt% rgsérﬁ lg{,%g(m into d| rect contact with
the skin t] eﬁ%ﬁ&oyﬁi S 89{1‘08%' st y ﬁl dg&igﬁ)\bﬁ’l% may be
adm ni st re Cié s‘truat#

not provPUE q%’ﬁf H&Pég Mg o ﬁéowﬁmﬂg
el ectrod@eﬁbrfaﬁﬁ%r?é imiis brasggpmitied.o 286 %C?XWPW t‘}l?é §1ﬁcﬁfoéﬁ 4l of the
| iving boelywortingeclgcirotie aijelqtsrva@phs ddoughtt Watowdiieichoatandt woldie the skin
st ruct ur eodtedindeitht hen celwtittolpte t heluti@npartheartby he | dvagng ibodynisistered.
kept in peRhaghoM,t hé fBPekiLe BRctRYceatiulturaher QIQYn@tdpi:tgntl@d in an
admi ni Stfnor dﬂ%sitsh'dﬁvfb%seandt her p@)&f 1%3% Worﬁﬂ'%ore?écctk Stﬁ‘:ﬁ HhaANge i
![Repgaﬁ IP ;f actl c Wi ﬁﬁgx% %km brvm hlthp% xrfml ge is appqled to

above- mefiti B’r‘i’éhm&rﬁ g st r%t\%‘?/ ‘m F\Tet%?wﬁél bth‘é‘htthi‘)tr athf’ét of the living
adnmi ni st bedy of kept ép etradlf Witlugp |I7@W§b€”b ta bevibeg cpily wherckl fsdmaig is
basi ¢ f untmirosredf f &ctthisfcashe thr psdiotmianve ot i seppréssig thé ahhyge in pH at
achi evedtheSueérface beotwaphbredestrdéy R¢er theahsdbened bdatcicarthh@ndadpekin
of the pfseﬁemcohm/a@@sue% thA07BlihEWHRRL ARhBonéd etnl@eocﬁﬁe\ﬁ% However the
enbodi ”eé‘ﬁthanc%ﬁm%@%? tﬂ@%dﬁﬁﬁ{gt&?@%r%&f‘& %Fd{- Q%v% Y998 hich

struct UI’E

Sour co 5,3 bagtb aheto0al (B aPIRE Brseht i frrﬁbonpdééew s Brageved . sueh

an 10nt0ph0r681s device 1s also mcluded in the scope of the present mventmn
[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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[Fig. 5]FIG 5 is an explanatory view show ng a configuration of an

i ont ophoresi s device according to anot her enbodi ment of the present
invention. CLAIMS: 1. An iontophoresis device conprising a working

el ectrode structure, conprising: a first ion-exchange nenbrane

of the wpekengoetcect rodeostiguctduseparateludi gsalfa psssibbnihapahosablesents
filmof &leineriorngee!i@Cchr sidglestecasidioube aM tehtide dovies iatopereSng them is
communi Cadrndtd @nfﬁosﬂ{fee?lﬁ}fa%@eoﬁrlﬂ AtORGhaP Hrfv@l?@reﬁt fHEthahﬂﬁhg thereof is
seni - per gpah] qf 'ahg}s%{c %l‘?lgﬂ%ﬁhgﬂes% 98{’#(:%(11% z?l%BLiﬁ H{cﬁdairi'l tl?ensccme of the

i on- exchan eéln int ores Irst sen - perme

film of Pﬁ% ﬂg R§°8t ectrode structure, said first ion- exchange
nmenbrane of the mnrk|no electrode structure selecting ions of a first
polarity; and a HRIGFH? RJ P2 FaEHE DR AWINKKS sur f ace si de
of the fiGs"%]i on- exchange nenbrane of the working el ectrode structure
and hol dimg. a]HI@g1 $9lauidhem fantaiseidegtidh g vien shehan gedbadic tdog fifguk stion
pol ari ty@f an ionto H@ré&'ﬁé@eh‘%@%c@@f&?ﬁ @g%‘n@'éﬁﬁ&ﬁ%éﬂt%fttﬂg prédedt invention;

i on-exch Qﬂge ZE rf‘?sea%]pn u\ﬁprﬁgﬁ?a?‘r CJlER/ cheh Aty owing a situation

wher ei n Tlct e

Wt er - SoltLBTH SRRy HEP-CRRBBER IO ‘b"al“lsﬁ 3@% i e e Agcd of the
const i t uPTeS§NE W entipgtis dB wongasit el e §1mﬂ10f t he wor ki ng electrode
struct ur Figs3ined on toecdptoalt sxplhagierpf vibw fschematnmilypeshmerinige an
fil mof idmeexerdtigognemhéeincodedsin thet ivheophaZesifhizviant Dihopesest derenden,
accor di ngnd qb¥ligi iNchnc¥h@bPieApt BRtNGT kide RhemlatiRdH ySiHdwind! & Jitlatfder in

conpri Seghu?rﬁt}f‘e' Rt é;@&%nﬁ%}%ﬁﬁpﬁn‘@ 1tsnnac‘io\ﬁ%étqg hFE E‘%l@fﬂ al of the

first po A
wor ki ng. el e BIEL 475 Bl eapLpl e B ge'frse{ﬂ 5}1 b"d% a?.lgﬂmpaorem
el ect ri caPVIEBACERY Wp’tt‘h aflﬂﬁwéleé%ttq H’&n he presenf igyenbiay; and

i on- exchBfige SHeHbBr aheabexpHaaiRyKy gy @l%ltnrgo@éogflgu&tm@ﬁaae@@twhoapsw
front sudédce ascarling to heodleecmitalditnens off th¢ preseok diveptppar.t of the
wor ki ng el ectrode structure and selecting ions of a second polarity,
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wherein the drug holding part is placed on a front surface side of

t he second ion-exchange nenbrane of the working el ectrode structure,
and the first ion-exchange nenbrane of the working el ectrode
structure is placed on a front surface side of the drug hol ding part.
3. The iontophoresis device according to claim1, wherein the

wat er - soCay 1ol ymer conpound constituting the first |ayer of the
wor ki ng el ectrode structure has a straight-chain structure, and is

bonded tg the ALON,SWil3Css Ofiedl rusﬁfptrhs%sg aPSUOTARL Sl cmh%f sihRrure,

wor ki ng €l ectro cture’in a or esi
devi ce at¥3PHHE to claim 1, wherein the flrst | ayer of the morklng

el ectrode stradtrgt ©n-8x¢hangsdnppbraneadl Htq Werkine: Heatrole stypctug including
el ect r ona Jeatsemiypermngabler fiphashtle woeking stectrodie- gewatesbatlf al mmber of
t he wor kpogsel @atimadicasingucsd ufentmeeried idahdana aguebususfakdt iocdn the first
whi ch a yaheheSRbik FilRPbY IBE v&@@ﬁ%‘i@ctr@d@s&ﬁ&kﬁ@%nd 1 1Jﬁ‘-%xchangg&resm

i ont Ophoﬁﬁ%ﬂsmdgﬂ 36 COF B D G.ksp S diendal Hiang) HBLfode
pol yrer 0. t he rst

structur "@ua%eéaé f%dlr% e gt gdie R UnS ea%?%%iﬁof*rwufe
pol y- N-i 5?%%%F%%%9 rggpolagit aﬁ? lic acid;

pol y- N- et hy| adrye dldiag past phetopl emradeackosirfagensidgyatr Giei Heidon-exchange
pol ynet hmemHtriace acf dthepotorkingy | @retrgiigcatiuctpod yatdhyhadeign medrug solution
pol y- N- digrthiniharira@eb ity thavgebas it airet paditpol ypeptide; or a mixture
thereof 6. The 4 ?@fﬁobgﬁﬂgsa@x%ﬂ@?er@@c\ﬁﬁ‘ihegﬁfs@ i6had¥Bhhn é%&}ﬂgfane of
conpr|5|ﬁg‘N8 IBE dﬁp §§i§ﬂg of the flrst sen1 perneabF of
Str

t he wor ki ng e ure cond héae wor

el ectrode st rUBELHE Ravi gl o @ ?um ﬁpaﬁﬁaﬁrgnﬂﬂﬁ&n@d :
on the fVA-Jodykle RAlYRHE Spmraudothasieal Blk&ﬂﬂéﬁé dBriBAdher 1 cangsituting the
wor ki ng ’érs;cserr@ueegnmlﬂﬁuﬁbn of7 therhfeonk@m ophoireds stuwiirseisndeoned my the
t o cl ai nfront windaet nf tine fingtt emispémidab] o dilynef tleonpdiing ol ectnd dgstrbeture.
second | ayer of the working electrode structure is
onesel ecp edf r off, D eGneRRARSIsSHEPRRT 2B MNbALESRO!L, wherein the working
electrode structure further comprises:
an electrode supplied with a voltage potential of the first polarity;
an electrolyte solution holding part of the working electrode structure for
holding an electrolyte solution in electrical contact with the electrode; and
a second ion-exchange membrane of the working electrode structure placed
on a front surface side of the electrolyte solution holding part of the working
electrode structure and selecting ions of a second polarity,
wherein the drug holding part is placed on a front surface side of the
second ion-exchange membrane of the working electrode structure, and
the first ion-exchange membrane of the working electrode structure is
placed on a front surface side of the drug holding part.

3. The iontophoresis device according to claim 1, wherein the water-soluble
polymer compound constituting the first layer of the working electrode structure
has a straight-chain structure, and is bonded to the front surface of the first
semi-permeable film of the working electrode structure in a brush shape.

4. The iontophoresis device according to claim 1, wherein the first layer of
the working electrode structure is formed by irradiating, with a UV-ray, an
electron beam, a y-ray, or plasma, the first semi-permeable film of the working
electrode structure immersed in an aqueous solution in which a water-soluble
polymer compound is dissolved.

5. The iontophoresis device according to claim 1, wherein the water-soluble
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pol y- N-i sopr opyl acryl am de; pol yacryl i caci d; pol y- N-net hyl acryl am de;

pol yvi nyl pyrrolidone, polynethacrylic acid; polyethylene glycol;

pol yet hyl enei mi ne; pol y-N-di net hyl am noet hyl nethacryl ate; and

pol ypeptide, or a mxture thereof. 8. The iontophoresis device

accor di npoltymear! edmpapnd dotherg ¢loefirsts ilaygerao h onevovrdekinge el edtadedstructure is
struct ur en@pekellect@d asfrantoutieer pgrdupof Edsismdiki ngfel ep‘dtls,roct@l alcohol;
Sgrnug;grhﬁolyt-ﬂels Wl!é& axﬁid’é:” §&1r &L ur gefaavi gthlyCN -methd1 dl]r ﬁatmlde
[

Ot Lt g@ﬁ;%‘ ?f}ﬂﬁﬁ @f&hw} fic Mlg bH@f‘eﬂH é'%':ii?'&)l
with a nﬁﬁlﬁ’ Fn 8?18§ 88 T ‘988? rﬁ“’f"reé hagdainang By pebtide; or

surface 61‘“@‘%%‘@?&0 seni - permeabl e fil mof the nonworking el ectrode
structure and an ion-exchange resin filled in the pores of the first
semni - per Geabl eThe ientobhbimsindevior kicogrdthgabd rodgien $1 fwcherr @mpakihgf i r st

| on- exchahafeRBRt anefaek 6mﬁlm@ﬁsw\@éﬂﬁtmrehester ol® §F rtHEtWhEing electrode
sel ecti ng afge o s@co%%cl%gr AL b 1&} p&éb&&dé QtrPB E'hra%t 9'v@s[tle1t ¥oluble

ol ect r odRSHTc 5 28 Xheﬁ&% o3 e s G 36 1Y st f"%‘égﬁgé’ﬁ’ ymer
back sur fHBROURG LT Lhe i ;qg‘rglte FBHeé?'(’:‘ﬁ&Hﬁe rrenbrane of the

nonwor ki ng el ect rode structure, wherein a first |ayer of the

nonwor ki g el ethe ooetophouesi udevivavi argrdingatoeclasinl ¢bivbemoh yherwater-soluble
conpoundpsélyensrcalrhyonahething thersetend dhy aondSthct woikiggtdectid dSbtructure is
sem - peraeebl ellebtd® Of frbhie nafwor Kicug el@ﬁ«tste StBPCt Ul bﬁlﬁlo”ﬁ%’ohol

on the f S rst |
nonwor k| et\le%étqﬁfp 1% ??J%tﬁl < 1390%§%1%@ ont o sdorwlg&\ég ylacrylamld?
accor di nj EV’fﬁ \R}ﬁe ej |It)° HBWBFII Ny el éi ode BYPEEPOFRE f ur tgﬂt-‘écro
conpri seB9 yethYlen%-‘H“éFeBP YodedunphvT aaingctylangblacaylato rghpplypegtide, or
the fir st npgfeeithgreodn el ectrol yte solution hol ding part of the
wor ki ng el ectrode structure for holding an electrolyte solution in

el ectrical Teat ﬁﬁitophéﬁbsiéﬁedfﬁﬂie@t sestadidndto claima 15€G@AREer comprising a
i on- eXChﬁ‘&‘%oﬂﬁ ranetfdet Rerddpidel %e‘?&tﬁ?érﬁ’geas%&t% &£t Phacgd %Iﬁmg
front sug f g{ret hf S&E&Bﬂ%é e‘i’ectﬁ%ctg ét?{?ctlag% 50 gpa” of 1h

ki | t
wherein th the d?ué P of ¢ éf&eaffeergﬁ I onitorking agcupas gridtre

t he secol@tGREERYTGE MRS ARES mtcrfe W%%@Tkén&@l%’&e‘es%tt?%t‘m with a

and number of pores communicating a front surface and a back surface of the first
semi-permeable film of the nonworking electrode structure and an ion-exchange
resin filled in the pores of the first semi-permeable film of the nonworking
electrode structure, said first ion-exchange membrane of the non-working
electrode structure selecting ions of a second polarity opposite to the first
polarity; and

an electrolyte solution holding part of the nonworking electrode structure

for holding an electrolyte solution, placed on a back surface side of the first
ion-exchange membrane of the nonworking electrode structure,
wherein a first layer of the nonworking electrode structure having a water-soluble
polymer compound chemically bonded to a material constituting the first
semi-permeable film of the nonworking electrode structure is formed on the front
surface of the first semi-permeable film of the nonworking electrode structure.

9. The iontophoresis device according to claim 8, wherein the working electrode
structure further comprises:

an electrode supplied with a voltage potential of the first polarity; an
electrolyte solution holding part of the working electrode structure for holding an
electrolyte solution in electrical contact with the electrode; and

a second ion-exchange membrane of the working electrode structure placed
on a front surface side of the electrolyte solution holding part of the working
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the first ion-exchange nmenbrane of the working electrode structure is
pl aced on the front surface side of the drug holding part. 10. The

i ont ophoresi s device according to claim8, wherein a water-sol uble

pol ynmer conpound constituting one of the first |ayer of the working

el ect r odelestrode tstivetunscandngel e¢ting ionpyel 2 gecartbpalenikir ki ng el ect rode

st ruct ur ehbhesnathst daigyhbldhgi parstisugltaveé, orandfiont buntked tidet b the gatond
surface pfn-enchaigetiiemblirtd o &Y whekiiBat&rddd BiraEturBeandr Ki ng

el ectrode strygt lffr@t 6}99 dxdBahkd %eﬁ%ﬂné’%f”ﬁ?eblv@oﬁ(ﬁﬁﬁnél&ﬁt}@e structure is

nonwor Ki gb%&ttﬁl% {&%?%d% Sd%%f%@rd'ﬁgh%mﬂggé) . rgast one of

i ont opho esi's “devi‘ceactor

the first er of the working electrode structure and the first

| ayer of @hély heoAdioRhAELSEY etaviericicsprdiaguie Glaing of madthaigin rar JeRtar-polgble
with a Uwlyaer esmpbucd reamsbéetmg ang- o hyhe dirspllagerapf dhe wérkihg dleetsode
sem - per seadthee f andn tfe thet waivkt ngf elhec tnoacerkingicélet@odadstrheture r Bis a
sem - peréf?ﬁlghﬁchbir{ns%cid}e RAGWAS Bbﬂ&e@'t@cﬁ%oﬁ%n§tsh¥ﬁc€r§f lofees B ekl IfTtst

Spsggrsgﬂeﬁﬁ Hﬁéﬁifg] rgts:é/gt biSiRlY 1%cf} W%&nfc‘%ﬁ&ougg 41 She  first
wher ei n TfBi-AEFRFA §8|fﬂfﬂ i GRbpet Hﬁfﬁ%f?%% eREBR et ot shrpse
| ayer of the working el ectrode structure and the first layer of the

nonwor ki hy éhecionidhogesigcdiiee jascordng doeeladm $r vthereia ar deast one of the
consi st i figstdhyepof vha wykkialgedholrod @ etrypetre sodr thpyfiet iy ano fiidye nonworking
pol yacr ytleegrotd; spalctuld etdvmarbyl iarddieing) wagr ¥ 1@wide; an electron beam, a
pol yvi nyiwyrgf LOORea, PR Mqheaﬁfsylsleﬁnaﬁér%ea@@é YA YIrGRe WhMERY electrode
pol yet hy AT Qﬁd tHQlfYISNS %E tHEE] 6&13 %le&%e structure

| tide t
Bocor di nii ?“8”& RN a%wmgﬁﬁb%m 3hiGh % 2T LRI Pa RSl EBPOwHL is

of the f#158¢1V&€ni - permeabl e filmof the working el ectrode structure
and the first sem -perneable filmof the nonworking el ectrode
struct ur &2. §heecandphaneers devickeasenrilingg tel daim ofle wdtereict thie varteasoluble

second | gyl§inédf cbhpoR@aWEHhi @hQbe Ot(ﬁ@ $1Tr§tUQ§jll§re offadeN@vdrking electrode
wat er - SOFtM t%repggﬁrfﬁé RIS %'?@ctpgdet gguét‘urrgw |oﬂ¥%'e1é?:fted

sater, sopiploype %’%c%ﬁmﬁgb? el

n
struct ur]éc’lya.gtwlwrhe i or?tcb hor e5| é’o {:“ee QEI@SF 8?’0 cl ai Mopgcryramide,
wher ei n Py ViRKleyriobidepee polPehERedGsHihd f@P}ﬁsng apolygtistienne ofelycol;
t he secopelyetydeneiminhe poakr-Ri- dgneﬂha&:ammthylrm@thmybﬁe,ta‘mi pelopedtide; or
| ayer of athi@turentherdoafng el ectrode structure is
onesel ect edf ront hegr oupconsi sti ngof : pol yvi nyl al cohol ;

poly-N-i $9pfp é@SEMJJ% ge gk ¥acs lhg%" %1199!3ny1§":$13¥‘%]§19%1 gar de;
pol yvi ny Igy%l g}rﬁg 6ch % ét’slcrl am rﬁ&é rﬁ? ? qgﬁgg fgg‘lé working

Bg: zg;g%/gl&gtro Ikrteu? fsenn perme e nonworking electrode
structure, a second layer of the working electrode structure or a second layer of
the nonworking electrode structure having a water-soluble polymer compound
laminated on one of the first layer of water soluble polymer compound of the
working electrode structure and the first layer of water soluble compound of the

nonworking electrode structure.

14. The iontophoresis device according to claim 13, wherein the water-soluble
polymer compound forming at least one of the second layer of the working
electrode structure or the second layer of the nonworking electrode structure is
one selected from the group consisting of: polyvinyl alcohol;
poly-N-isopropylacrylamide;  polyacrylic  acid; poly-N-methylacrylamide;
polyvinylpyrrolidone, polymethacrylic acid; polyethylene glycol;
polyethyleneimine; poly-N-dimethylaminoethyl methacrylate; and polypeptide, or
a mixture thereof.
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