| ONTOPI | ORESI S DEVICE FI ELD OF THE | NVENTI ON [ 0001] The present .
invention relates to an iontophoresis device for admnistering
positively charged drug ions to a |iving body by an action of a

positive voltage applied toJ@NBROPHNORLSIE DERICEr ucture hol ding the
drug ions, and in particular, to an iontophoresis device with
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|ontoph8$é§F% device in Docunents 1 to 10, the active electrode
structure further includes an electrolyte solution holding part for
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[0005] More specifically, in each of the iontophoresis devices in Patent
Documents 1 to 10, an active electrode structure is composed of an electrode, a
drug holding part placed on a front side (a side facing to the skin) of the electrode,
and an ion-exchange membrane that is placed on a front side of the drug holding
part and selectively passes ions with the same polarity as that of the drug ions
held by 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 transport number and the administration efficiency of
the drug is enhanced.

[0006] In each of the iontophoresis device in Documents 1 to 10, the active
electrode structure further includes an electrolyte solution holding part for



menbrane that is placed on a front side of the electrolyte solution
hol di ng part and sel ectively passes ions having a conductivity type
opposite to that of drug ions, and the drug holding part is placed
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Pat ent curre t 11: JP 2004-188188 A DI SCLOSURE OF | NVENTI ON
PROBLEMS TO BE SOLVED [ 0009] As descri bed above, the iontophoresis
devi ce dP8R%losed in Patent ~Document 11 is considered to be the one
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Patent Document 11: JP 2004-188188 A

DISCLOSURE OF INVENTION
PROBLEMS TO BE SOLVED

[06009] As described above, the iontophoresis device disclosed in Patent
Document 11 is considered to be the one having the most excellent administration
efficiency of a drug among those which are known at present. The present
invention provides an iontophoresis device with administration efficiency of a
drug further dramatically enhanced, even compared with the iontophoresis device
disclosed in Patent Document 11.

MEANS FOR SOLVING PROBLEMS

[0010] The present invention provides an iontophoresis device for
administering positively charged drug ions through a cellulose-based resin film,
including an active electrode structure having an electrode to which a positive
voltage is applied, a drug holding part for holding a drug solution containing drug
ions, the drug holding part being placed on a front side of the electrode, and a



cel lul ose-based resin filmplaced on a front side of the drug hol ding
part. [0011] Mre specifically, the present invention provides an
i ont ophoresis device for adm nistering a drug whose active
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cellul ose ester, cellulose ether, or cellulose nitrate. Further, a
thin fi I[ﬂ@bﬂnpose&uoﬂleamowl thel sz bakbdzrsi nn Bherpreserr invientidnuéarhbe
ot her ceopfigenid abr esiomtaipeasfor ciclding the adeveimbetional drhig ctu@bsdn a
be usedigmid h&rakel fIﬂh'eOQiQuQaﬁé*Hhﬁ shartl iddp Qfol&hﬁadorcﬁﬁgn%oldtfb\ﬁerge'll%ﬂ or
as |ong g@ tﬂnH@d Qvﬁl?réﬁ hﬁté E@llﬁ}f# E%érﬂsgxlpé}ﬁggvé racarrner or
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i ont ophor esi s deV| ce i s not caused. [0017] Furt hernore, the

cel | ul o$80Hased r&élaerperllulﬁ%bawerwﬁdm in HeRresent imyvention is a thin film
composed of a cellulose-based resin such as regenerated cellulose, cellulose ester,

cellulose ether, or cellulose nitrate. Further, a thin film composed of a
cellulose-based resin blended or mixed with other components (resin, plasticizer,
cross-linker, etc.) can also be used as the cellulose-based resin film of the present
invention, as long as a main component is the cellulose-based resin, and a serious
damage to the administration characteristics (administration efficiency, safety,
etc.) of a drug, which impairs the use as an iontophoresis device, is not caused.

[0017] Furthermore, the cellulose-based resin film of the present invention



is preferably a porous filmw th an appropriate pore size in
accordance wth the nolecular weight of drug ions to be
adm ni stered. The average pore dianeter is typically | Ato several
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acid grqu r sphonic acid qgr .the.actl no% o
261 9 91 Gl ity dRGRANAL Rl L SO LS L0 e haged resin film.
tri phosphate, or the like. This can further enhance the transport
nunber &POHug i ofyrihgrmpee.aidei erlbilpag-bepedresan ofiluy of thadpresenthigwention
enhance ceheiragrpoiase r at ¢ammefdicharge ygoiupa sdclugas [0020fonic acid group, a
Al t er natchitaixplicdadiel droupser hagrdphesicnadid | grohp [Hyethevddtivn oNckvedangsmic
resin wigbfy acKidtA @i EHeRRNGE 19bfthhié ey PRUESFhSpaeE Oof ale AiRO BRis can
used as fﬁﬂﬁe%gﬂiﬂgeoﬁ%'tp@%r{ ﬁﬁ@%&h{g%&%g& irPh?eSQ&‘&nﬁiQQéﬁﬂBh%'}-a drug,
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adni ni sEPAEPEHCbFARangs e HYFARLR CIFHEPERSLE PHE admi ni stration
efficiency of a drug. [0021] Such a cellul ose-based resin film can,

for exarﬁ@g%l?] be obiltarnadvely; a cehbvlegerdraispd rasipofibmsiitled nwith| ipn-exchange
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capabl e 1ofysh Bt REHBRIoR okl BhsSxk hﬁf&%dﬁﬁﬁ%atﬁ‘mﬁo@ﬁ'hfu%‘ﬁa%d? further
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acid, chloracetic aci an 1 norgan tri phosphate, etc. to
act on the resultant. porous thin filmbody. [0022] A sulfonic acid
group t h8P21ks a strehg sellvlogedipsed Jenidstilpreaterigpicsampde t be obiainedh by:
exchangémgregnating e norppsdidediifo tchepisod eofreerlldneetbased resin with a

cel | ul osservased coaspasifivh ntampbesd extt ranparoembon (R hokemeheliawing, a
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present 1NVentr.on,
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[0022] A sulfonic acid group that is a strong acid group is most preferable

as the cation exchange group to be introduced to the above-mentioned
cellulose-based resin film or ion-exchange resin.

[0023] Furthermore, each of the above cation exchange groups may be
present as a free acid, or may be present as a salt with alkaline metal ions such as
sodium ions and potassium ions, ammonium ions, etc.

[0024] The present invention can also be an iontophoresis device, including
an active electrode structure having: an electrode to which a positive voltage is



applied; a drug holding part for holding a drug sol ution containing
positively charged drug ions, the drug hol ding part being placed on
a front side of the electrode; and a conplex filmconposed of a

cation %gheagea FRIPIRNEidNFast fGiChbidiRg e RRSEJIRLA Jddtaﬁlnmgrfg%gn%1

a front of t C
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drug, arle ampiex fllehhan@plmda&drrarfmm sideorf fef digelnalging partddiwgvhich
[ 0025] The dsaguaofis lare admipistéredeatiralgy e¢he aallalcse-tmedsesinailihhe This can
cel | ul oggrthasedhiesd thef trhfizpdit tninb drviedhle! Qi ini §92%dn b af M, GAYSfuriter
LS Pr el GhARhE: 1R MAfidSuhlion CRibRACPMRNAg Menbrane a con iguration

filled wmth an 1on-exchange resin i a cation exchange group

isintr dto orous fjilmnmade of, a paterial suc ef|n
a Vi ny?g@gﬁorl de%"&ﬁﬁm flﬂé“ff‘%o’lnteﬁgopégaﬁ DOV, QAT A{Se uP‘? as the
enhance %HEIQ%ea%ﬁérr?Slnnﬁ}méﬂ this iyenkeni ni strati on of a drug. [0027]
In the above-nentioned conplex film in order to prevent an air

llayer fioozdlei ng i ebiBnéasel itds prifetabic e et weehe ichtof alxichin g eltaftgane
nmenbrang cang ﬁﬁ@ldﬁeﬂlwdo%ﬂpaa%e%ﬂ %ﬁbl‘i‘arfgel Msihtin %Vlﬁél?faercﬁﬁbﬁ t&hange
bond the,} Efﬁﬁ%dlﬂgéf\g\qgn é:L Sﬁ%%ﬂn‘g [Ptae%s?c Iq f@ﬁ (glyolefm a

exchang

mpl edOF & 16’6 &’u 10 rePhdd" 'R Ilnﬁdreesgb }é’isoﬁa‘b “‘Hh%‘i 8 %ﬂ“ie le transport
uItrasoHPEﬂEBdﬂl g2 §HH€§V6H”MP # d5ke-adhesi ve such as a

cyanoacryl ate-type adhesive, and a cross-linking reaction with a
cross- | i[#@2F] suchlimsthdi ¥bhowd-bemtiened cdhpbmndilingelny order to prevent an air

cel I ul osgydragerh belighpfdskit a6 ahomiBdaenbatveddd tHe EXCHARGEhaE Biciterane
(e.9., GRhlMEARBIUISse- 89@6&??&%6%1?;3/ &lik leaﬁHz‘ foubbid 3k ‘i'ntte?fa%%tbé%@reén
cel lulo erti O ?15 %mﬁ%ﬁdtéq Qtéa(?ﬂ) a@;Ql:l’leﬁl ! e?nb%%[ﬁb nfﬂbdeﬁbo gﬂglose l{aﬁed

menbr ane cation exchange rane ca
cel | ul oS&81B4; e[bI resin film [0029] Her ein, in the case of bonding
the cati on exchange nenbrane to the cell uI ose-based resin film by

the adhé@03H, crofzamiphs g » dxording, methodoimedtdendbfesiom by heat sealing,
cel | ul osttrbased besdingf i ddhesivra wiah | on sRehargeuok iy aneyahbadrglate-type
pref er abiRedife, el bUrHENOMIUAI NG redRn Wid £ oRskstliMfert irh At dive@fbehiéhe.
surfaceAqterﬂaﬁa&ﬂyona &3“%69@ baE’@&mFe@ {fIHﬁ' {bgfbﬂﬁ ngebhuméﬁl&?se&hange
resin fl o&q 4s&s 3RBL ener edsg allo ing 3 lsf%nc.l.%mg %% a
not chi n% rTF an ehi N I ‘1" $hih af

enhance “FHE Oa?ahegl?m Wan?we P 10&1 aBP 1Efleto &Paﬂoaxaﬁwageneﬁmbaﬂ%e),
and t he "AEreRy dbe- ¢ty exebamed imembrang3oan mﬁbﬁeéﬁqbrte thengeldakoserpased

exchangeesiefmane can al so be roughened by m xing an inorganic
filler such as cal ci um carbonate or nmagnesi um carbonate, or an

organi chaddjer sugierain, §8MAEWaSE oRY RN tIeN8afReh lekeh Sz OmedIah 16 dhe

pol yacr )Sleil lo%%'lpaséﬁsr E‘inpﬁfrh'b%) 8% aMdsibrf 6 NnklddN&ERBBL! bHEAAGd NS of

cation & Celft198e-ba5e 818 film on a cation exchange membrane, it is preferable to
perform bonding under the condition that at least the surface of a cation exchange
membrane facing the cellulose-based resin film is roughened by an approach such
as embossing, grooving, notching, mechanical polishing, or chemical polishing.
This can enhance the adhesion and integration of the cation exchange membrane
and the cellulose-based resin film.

[0030] Furthermore, the cation exchange membrane can also be roughened
by mixing an inorganic filler such as calcium carbonate or magnesium carbonate,
or an organic filler such as denatured polyethylene particles or denatured
polyacrylic acid resin particles, with a resin film constituting the cation exchange
membrane.



5 BRI EF DESCRI PTION OF THE DRAWNGS [0031] [Fig. 1] FIG 1
illustrates a configuration of an iontophoresis device according to
one enbodi nent of the present invention; [Fig. 2] FIG 2 illustrates

a configuration of an iontophoresis device according to another
enbodi ment of the present invention; [Fig. 3] FIG 3 shows a tine
transition (a) of theBRlideRPESRER .N&MMM ood and a
pH val ug0@d)] of a drug solution and an el ectrol yte solution before
and  af {Big. tINeFIGIN fllwstrats ancafigurdfiog oWieionopipdticss derdeoabtexdige to
is adm ghelafiRlimeRt 8f MRIPEeddnt N drltRynl; ONt Ophoresi s devi ce according
to the %E?tﬂld)\ﬁemﬁsq{ﬁt $ LFéOQIfi Zu[%aﬁl) 0%&5%3&1%9%1?0116'5@dé\}’1§9%b&r%?né) fto
t he concentratign r%nelnie §JOC_), nor phi ne

hydr ochfBP} éef@méﬁ 'eﬁ?gfé_%af?%n,% ¥lysing a conventjonal . |

i ont oph&¥igsi3d H&lidcghowsp gimstransion; (3) i ther ganeentrationrefgupmhing infthe
a test btadadcendgqd] velue(lyl ebeidugs sabitph aed anahedteol yeh solativarh efoireand
i n vitraftef Fhe.adGlinftGtion shanwdrugy avliuat mphesubydroohlarideid Aéministered
transf eto ghab@sd @dihgtthe Somtd phordses He¢iR¥iaeBoRAHE (@ tBObrdsent Devention;

I ont Oph?ﬁfg?"ﬁ_ Ayl @%hlgfwst D&imEes 'tinV@f“EerOBén Gratidel 8f nfdrphidR i the
shows_eyaldatian r eshlis, of UPERRAR.L T anster character st ag I g
test device’equilVval en]iphto aNson.ven i Ohal® i"GNt'8pNBEsi'S deV? CEC BESYE 2
MODE FO@E&%&%W&I%P’FH&W EKFFIPON [ 0032] Herei nafter, an enbodi ment
of the pFigsent Fldyvénillwsiratps |a penfigeréionped anitest desfiee aised fos evpduating
dr awi ngsiorpbiB3fransfes hbawacteamstiasninophoy, esi s devi ce X1 of the present

i nventi PRig. i6)Cl 1G] ek showa aivialeatil e e¢subddeo SinotShineetrdnsfar Chanicedristics in a
el ect r oglest ek it s B valen sl tie iRRVBHoRRLY 8&/i8¢ 08Sh&PLcAPRRARERNS and

e e et s ot Gy Bt s
el ect r off&! £V IGHHBEY S§1T £ 2LPIERHP PR 198} %p%b"freflﬁ BoWer source 3, an

el ectrolyte solution holding part 12 Ior 80| di ng anVeI ectrolyte

hol di ng[ogsa]t 12, Haréihd@eholah Ngnpadimet Rifacke @resant r iilensiogie will be

t he ani QRGNS PRUS re cans ths arawthed. cel lul ose-based resin film 15
f

placed on a front side of the drug hoiding part 14. The entire

active E&@f_ﬁrode tructure | i.s poz@ed.i_n a.cov)gﬁ gr a contaj ner 16
conposetG>la mat 85 SHOWe FIdORIIPEOFE | §aitE R! pPhdPPcPTEERRa VR Ion
the ot h&tclpder ant o fircérods sepeivae lot# fovntes dertiefaddarcipre 2, and a
el ect r olew21 soorgfedt ed mairacp@panenis (otmberfs)t h& cfoware soumerel 3, denrptes
el ect r otlyt skinqok utmoocolohtimigapay.t 22 for hol ding an el ectrolyte
solution in contact with the electrode 21, a cation exchange
Lrglﬂgir ﬁg[@o@a}qpl ace@lheralc@ivfe:@@Etrahéestﬁi‘citﬁ%e i L@%E%gysl%cﬁ%hgtﬂlogonnected
front ol kadfins HOIE R e hoEr SOhthe bl BN Ay, R T2
or holding an electrolyte solution 1n contact with the electrode 11, an anion
exchange membrane 13 placed on a front side of the electrolyte solution holding
part 12, a drug holding part 14 placed on a front side of the anion exchange
membrane 13, and a cellulose-based resin film 15 placed on a front side of the
drug holding part 14. The entire active electrode structure 1 is housed in a cover
or a container 16 composed of a material such as a resin film or a plastic.

[0035] On the other hand, the counter electrode structure 2 includes an
electrode 21 connected to a negative pole of the power source 3, an electrolyte
solution holding part 22 for holding an electrolyte solution in contact with the
electrode 21, a cation exchange membrane 23 placed on a front side of the
clectrolyte solution holding part 22, an electrolyte solution holding part 24 placed
on a front side of the cation exchange membrane 23, and an anion exchange
membrane 25 placed on a front side of the electrolyte solution holding part 24.



menbrane 25 placed on a front side of the electrolyte solution
hol ding part 24. 6 The entire counter electrode structure 2 is
housed in a cover or a container 26 conposed of a material such as a

CAE.S:;E ; lrﬁms Bhtife ebaﬁﬁek%e&@Q@?]s\t/ﬂu@tﬁﬂ@ezu@n{&ﬁe@r ﬁS% S%g@%g'gfea Xbntdih&s 86
(fes 1%@%?\)5 aglﬁgtergﬁ%%ﬁ ds aerémltl ?ﬁl‘l‘la{) x %?I 1T,

el ectro out any particu I'n particular, an
i nactive el ect rode cqnposed of carbgn,. platinum or the like is used
pref er aP936hind aleatisoriortapbroreds fdewiget Xdm thase &hieh opreomans qf any
i ons andonfuctiyanustarialhepeobe t vsed lasvitiegy dediyoden e amsle@ lnoyighout any
pr ef er alplayticl@d3liinitiowdne paridculact iane irh@tte oglectsodd emmposed of carbon,

si | ver/ gilty@im¢ rofhedBkeOiPheed PrefhiIge and Whiaebok NBe@ke8d rrRdle fiokn Ithe

made of e$id¥el %Ftaﬁ he ?'aﬁﬂttm%axfélfef %ha«@ﬁpto Qf 1591 Vﬁsdff&'aﬁraedﬁs&ﬁﬁmre
al so be a Pe%belé T For exanple, in the case of using t
silver/ $TVef dhl ori de couple electrode, in the el ectrode 11 that is

a positive pole, a silver electrode and chlorine ions (d Mam |y
react wilPB3€ach ofireves, garastineeclienyofasueh x5 styer/sdperosaloride eguple
AgQl +e <lgggr@le-in whicli thet électbdetliodemade phiatlves and kgatdotmdeal ks made
chl ori nefistiver chlor)deac#n elsotmdaddsmeda sil ver chloride el ectrode.
Consequently, the follow ng effects can be obtained: the

el ect r0|r[|?a' §] of W@'{)gr x'a?n HPRg etﬁée%sea@tdug Iﬁ? t}feag)ll{j%ﬁ‘ﬁg {:EI%H[d%ncouple

based o

based oﬁlmoqo Sorid %ﬁle gEtEade 1, aRB i Loy PeEn etV s GHTqds and
cont r astchlgring pans, F.l ee@%lgfl:’tr?wewg Ge¢hy o eg‘hegepﬁéa%o‘&ﬁ?]élr%{]f AgCl as
el ect r odepresenied (reAZGlict ReAgshl opingr sthe Qié‘?/lir@@e %1 that B Gnegativapals,
to the chimuié omsof{Ckharariuedefomaagéveernbhiande &B:candet fonsagnartly, the
eXChang€0HBWM§EHec&3caﬂ Be ovapindd ach eleicEral y 98 olf asadr oNsippredd, iafd the
the el eghhial WeRiisRhHbhOBab dbAIHPAbhs 121; 3t'BQ B%tmp 10asinfdl GRET PIbid
based og, c.FhR»ﬂSqu@dt J1€0%!- %hé%ﬂ]ﬁe?né ﬁE‘ %[ g Rl 22 are

suppr esse , an 1 nexpensive e free fromthe
el ution of metal ions can be used preferably in place of the active

el ectrod€0¥Uch asIh <aniyasty dp| g achiver ptRetsigpPEUEIEEL f oded fhgosopnter
Fur t her gbacdrodenestrapgerdlipt he dputapbrrésas ctlewgcq)é’ﬁ gn1PlG22, awidg2#o ithe
t he i ontfopdidoe oif $helewiae eXthange-imBmbkrahelld amd elhaecamoh)eb(ehsmgmtﬂeﬁnbmﬂe

as to kegp thé heproaeideticytibdy baRB@shRhate i 121RE 3&ittdl§te solution holding
FS%’;S'CS: ertci1 ! f%ﬁraﬁﬁ%as?ﬂ@atﬁ)&l ll')%?@d oﬂsogflo%lsei Lf ¥Ite%t1%?§/t€t§0q{?t10n
the gen raléﬁ 5}*’ SR ESssd, TRERe, A0 RSk 28 e S0 sfecqi, free
and {he MR ssw Oéo*ﬁlaﬁ'ﬁ IR FA GBI OGS
of gas, ebCUate BrArRFea PRSI ‘éﬂs@doﬂﬁet%élp %P]é’éirrﬂépytl c reaction of

wat er, an eI ectrolyte that is nore readily to be oxidized or reduced
than t h¢o@d@Ect r ol Furthermaced,ithe dloxiroBité aolwior helding ipartéel NOlXR #id24 in
the regneliomBpRbrdsiie dBeRRAL KIEinPPI@) 1 HoldainCElceadl e AAHEInt® A€ keep
el ect rOItP{% @oﬁfﬁf&wlg ﬁb%?ﬂhf@gbﬁ)ﬁ% e?l gﬁllﬂ:ngrh?%rol!) cﬁﬁgmné)fetE h@an be used
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bi ol dP ¢ d’
oval P opisithe Slechi el RER Wicallyy S S0 L oW oSt andea

[0041] Furthermore, in order to more effectively prevent the generation of
gas caused by the electrolytic reaction of water and the increase in a conductive
resistance caused by the generation of gas, or the change in pH caused by the
electrolytic reaction of water, an electrolyte that is more readily to be oxidized or
reduced than the electrolytic reaction (oxidation at the positive pole and the
reduction at the negative pole) of water can be added to the electrolyte solution
holding parts 12 and 22. In terms of the biological safety and economic
efficiency (low cost and easy availability), for example, an inorganic compound
such as ferrous sulfate or ferric sulfate, a medical agent such as ascorbic acid
(vitamin C) or sodium ascorbate, and an organic acid such as lactic acid, oxalic



such as ferrous sulfate or ferric sulfate, a nedical agent such as
ascorbic acid (vitamn C) or sodium ascorbate, and an organic acid
such as lactic acid, oxalic 7 acid, malic acid, succinic acid, or
fumari c aafd, dnANE/aQ1d, BsuRlidict 190 £6f reMAriReadigefhd/@X §isaltalleYeof can be used
Al terna ké’t%ké’ble;?rACl?m'aﬂ%l i %lﬁﬂlgﬁﬁoﬁ“ tﬂ%’&%e uﬁs{tﬁ’ﬁce%xffé?'e%: 1 1:1
m xed a ueoilils ol ution cont al nl.ngrl no of | ac |c.§c ﬁmcil 'ﬁ’j' ¢
(M of TUSHE ARUFEGHRASSIRYOR fonspiogngd faly(M) o 4Ftenaeid  and fompl dM) o
sol ut i oROHSIYEHgaFaiet san glsodbe usgth 24 may hol d the above-menti oned

el ectrolyte solution in a liquid state. However, the electrolyte

sol uti ofi0tut]di ng factdedizply2e,socdumdo 2 hoddingbpartor2i @, echdb@4 may hold the

i WFF egngbbﬁ@&nnﬁenﬁhl@%ﬁr el@ftag@il ieNgolufion in g{fmi@ﬂﬂ(rjégfe.fﬂ&@ﬂ'leOEr,atthénéB@blyte
materl akoRftidnNGoldifg Yaitd i2€2 ?@ﬁl\ﬁeﬂe BedcEh B Al ¥l e LAfe a
oo gt ottty i e et T
as the PRPYCTRINHGnGS, FlECtiplulr RAPian. Hearr grbaheimg zﬁaPeﬁng@B fing
will béhagestrTivesama thiefiig ¢asticngs dbalceapbe ysed dyaheidneg hakdige pgrt 14
hol di ngcpabte uséd ay 0@43iin THe daugerhodedi merepmrTher4fam, thredetail thereof will
i ont ophbeekksrited i eheXioldew rgld g ripiord Pigareitigatie @ hoddicg @irt heast
an aqueous solution of a drug whose active ingredient is dissociated
to plus i ons j LQn,: Ut o9, 4] .-
o L D e TR e
stare. Wegibiinin’ s ol B pgirty sglitter Rlcp drog Whose' defive
vat er - aBEFFBIGRG 1t Aissopiated te aIYS erugatongdycticyliastiurion a# erlrus dpliion.
solution so as to enhance the ease of handling thereof. [0045]

Exanpl e§0®f4]a nat Heraih, thatincgghobBngpadt 1 #mdshbolias drugbbshitinionn & hiquid
film cagrat@rHowelbt, St ¢aasol pedsile @ hiypregoele hadya fatachhidrbinLMif film
(acryl hygragehs destfbed SEABRN WGt ROUYYE &bNaNh 38! ad 1tb MnipRleathe ke of

conduct h%{ﬁdlﬁ’ﬁé?ﬁ'&e peet for formng a gel solid electrolyte. By
i mpregnati ng The above aqueous solution at an inpregnation ratio of

20 to 60% a high tran?por nunber (high drug delivery ?ropert%/), .
e.qg., 7 _(3405]80_% chramplovehe dasteriaddhey cambe uspd doh g Biterailsorbing: thin
pr esent fidpeedttiesami dns icose épeladern dodrdgel dodsly weiaghitliq resin, (agn0hxdrogel
(W D) / Dfi%in)Whegraeiteidspal yweethlah e i gel afilkiny asd aineicandoMiudtbreapasiughthect for
after i fpme@ead goN3olid ReedtiiyRIBY i @Pré@iatin pStheldbbvRendiReas 56 ition at an
i medi alghyeghtieh tf FPICIREOAN Mt Eh APRBNAOHSMBE Yhi AN dks delivery
elim nabfop%rt hrono?g%%zt\)l‘,o![CE;1 ICTeIoL- 0047] " Furthernore,” the
nu

C.2. .
transpo er Fefers % € rat1 o of "'the anbunt of current
contributing to the transfer of particular ions armr]%the whol e

current [044%wi ng The dimpregnatien e@ticoliy tthe spegentoApeqificatien pisesapgsented
speci fi bat%dry, wetghtt(k-gnsidy X (Wulh/& % lswheeedDiin at weightofi at ¢yt state and W
regar di iy adsugghondteri ipregnaciondt iTheoimpregatiomnt rati®dhoubddit béergmédsured

the trangfRdifatldrafr ons iﬁﬁﬁ@gnzit% Wifthe af UAG &S SeIRPBlonedo tQihliite a
active Iq)q.ltopgggg 3! e. [0048] Herein, the above-nentioned
acryl hydroge i Fm or exanple, available from Sun Contact Lens

Co.. Lt F034f]s a gl?lllrtggrd ope(fj,wtilg%rgnsport number refers to the ratio of the amount
of current contributing to the transfer of particular ions among the whole current
flowing through the electrolyte solution. In the present specification, the transport
number is used in terms of that regarding drug ions, i.e., the ratio of a current
contributing to the transfer of drug ions among the whole currents supplied to the
active electrode structure.

[0048] Herein, the above-mentioned acrylhydrogel film (for example,
available from Sun Contact Lens Co., Ltd.) is a gel body having a
three-dimensional network structure (cross-linking structure). When an
electrolyte solution that is a dispersion medium is added to the acrylhydrogel film,



t hr ee- di nensi onal network structure (cross-linking structure). Wen
an electrolyte solution that is a dispersion nediumis added to the
acryl hydrogel film 8 the acryl hydrogel film becones a pol yner

adsor berfe F@vyn@dk@glelcmﬂugtewmw -a pPolyhBErdMbEbenk Neavif aifo'no%ﬁdﬂ:tlwty

bet ween Pturi'ﬁle'r 'i‘@gﬁl%tﬂge%ﬂl d;‘?sth {Wéé}?t@&fﬂﬂn{%ﬂﬁﬂgﬁ l'atIB fthany ﬁ§'1 ?drogel

transpor, ont

thr oo d|E’E * MniBelt b Sfucr%l R iR Ry ST Eeothg de of ihe
nmononer 59 é‘eF‘@%W § FI"r?éu%?cr%ﬂ hyBf o fardmraiip hofna monomer
i mpr egn&@péﬁﬁtmmg a 165imJTho acuibydnegeh TilmhmgPoen impresnateen Tatie isdYsto
can be p0é&parad faornran@phitdr owmethyloffetHacty| &08& ardnetbey| prepglryd olfrom
di met hacrjédok yermnarsetiadrglate a88 ethple88gBicol dbmbthad}yladN@nbdhiohsr ratio 98
conf i rmgg dohat. ¢ Rerg Ppr ganat 1308015@;1119.;1 QHQt iR I3pUshatiBHTAR6 A transport

al most l@%ﬁ%ﬁ%e aﬁn@g{]ﬁﬁgsean% e &Qﬁg ur oY ar Hﬁin%lfg?ﬁi%}cﬁﬁss ?fotl o L1 W,

[ 0049] r nor e e segie ane
segnent s &ol yet hyl ene gl ycol (PEG) and Fropyl ene_ gl ycol (PPG)
and can [B@4%kynt nESrIeampronhs sasmesried H9 Lgsy B51atl M diAss £F tSGEMSELS

t hese s@gi@thslenvhglygwr@ﬁ(éh pmiymbtmgmelegel gly¢ah HBEGa, and can be
t hr ee- disyetisisordl frotr uctnonencroast diiskeghnaty canstintthanehdsenssgnaidst The

| mpr egnatiMantclt bolnire@AnROEdl NUADELs aditded@Sh&IBnabbirabaird @bsd-Nitked

gel ! L'e'E%rIC%rﬁrgﬁla%ZBdrbﬁ a:ﬂidUﬁ{eeﬂn% o0t AP o?d #6mBEr, darlPh¥REHon
acryl hyg PRl éé]\/&f)m G tht%gft atﬁlutspe%dg rrgtrltSI %hna%iéh sibd gé@&%egtg(l);k

ol ect ro@ﬁ %é‘ll% Ppﬂéaﬁﬁt%ﬁa E’éﬂ“?meféflé ¢ 3/ Wauas 'k oht AR

pol yur etMBgie WEET thatnis( polisreysipa madiyg angk pgediecirplyip (élthaéwe metal salt,
connect ichg) pae ddéd polthetshgmehtgdipalyvacthagregsl find (Roroak kel ifilen Jpekylgen
salt folimaa ethepkenneaing pﬁ)ﬂSOﬁJlf)oltybﬂldeﬁoaﬂm@thselgmtTa(izdcmygﬂd’mlllnle Iﬁetal
subsequenl: fobmaRlcoRiglexk, ﬁﬁ'ﬂ‘ﬂ@ﬁ& IoTGhRahktaMian AoGE tbeskydenOMSa SBSEQRMN

the cong 1& \ékﬁéf bénne%%gegéﬁ FQOE? it t éOthEPJq‘i)’"?ﬁé \é‘anﬁe&%ﬁ%%

sheet for ng a ectrol yte, tor exa t here

one di sér‘%é‘a n JP 11 273452 A. This porous sheet is based on an
acrylonitrile copolynmer, and a porous polynmer with a porosity of 20
to 80% (MBI specifsi dhrI jon t Rodysheuspeshest sheethderdfamiag a gel solid
acr yl onietedtiodyteo plalry eampl e, hther@as osiet pnef di2Closed 8@YIBoht-ai78#HY A0 This
mol % or poeses squt df enadd vndh herydSninBlgomdlyarhy hodiatgdrbés pbmer with a
acryl oniphfddigy Gl 2@0td ®0%! aabfO!spltiFi GBS this gl drgu§tﬁ1te%t Bat b£Jed) ohSan

prepar gqc%ohﬁﬁ'i 68 ga‘guﬁcaréma &y dt 80 tg%p@’zé‘aﬁ{alﬁ 30 ] gb&emo@e
n f

us
non- aqueBEeeebe copopdple. fha sl ] gsolid
and a gé&legbudyt 1Pr§@FE‘d@§1 -gate %tt%rm? BTERATRY bYOGPIPERAiRg ARECHY] OPHél ¢
i on conﬁQEQIWIﬂnySh@éfS@il}bleancﬁ nhe-dquigeus shbyeas epd dving laepotes iyl 8inzd to
sheet sa@0&hl withna aoneagegpus aedvar! vantinisg pmeélecablyter bofposed hof gelhing,
acryl oniahdia €d1®odyoinhuddsky ke 104 MhaC fiyhat € copol yner, an
acrylonitrilel/vi nyI acetate copolyner, an acrylonitrile/styrene

copol YTRbos B aCiP( lt {&‘hﬁ! 1 “%Aﬂ&%?%@h sQfdr e doﬁl%' EE the Her d}t»l'&%;t il

e
;;kg. we£OPAY Sslgilgl? gmn@trﬁ)d]da 139[0%3 sotﬁlrent is prefre]ral:Xy compose of an
acrylomtn?e/ Cl to alkyl (meth)acrylate copolymer, an

acrylonitrile/vinylacetate copolymer an acrylonifrile/styrene copolymer, an
acrylonitrile/vinylidene chloride copolymer, or the like. The copolymer sheet is
made porous by an ordinary method such as a wet (dry) paper making method, a
needlepunching method that is a kind of a non-woven fabric producing method, a
water-jet method, drawing perforation of a melt-extruded sheet, or perforation by
solvent extraction. In the present invention, among the above-mentioned ion
conductive porous sheets of an acrylonitrile copolymer used in a solid-state
battery, a gel body (a gel to a hard film) holding the above-mentioned aqueous
solution in a three-dimensional network of a polymer chain and in which the



needl epunchi ng nmethod that is a kind of a non-woven fabric producing

met hod, a water-jet nmethod, drawi ng perforation of a nelt-extruded

sheet, or perforation by solvent extraction. In the present

i nvent | %ovaimaqlsm ﬁ{aﬁf/ mABBh QFRah®MrarGROHURILYE: RRY QM5 eSOESE SisOful

an acryl Q’H '@r@ﬁ ﬁ ?Eq ’ar&%%%'lhfgrlg 8&614 BPEﬁeeEYecn%lgﬁ% schBHXn
e b

|
|((r311 get hltl“glegf}grpeaﬁgﬁ zrf’éltq/\%{'gf GHT?S@W‘? ]ﬁ’& n and in which the 9

above-nentioned inpregnation ratio and transport nunber are achieved

i s usef iP05%s a t hn theipngsentr inventiggedegarding thie ggndiatisnfprpanpreaating
t he el eche adbpive-mohtibhed thivol filimgeqraietr swith, a2@rugndldforofort e gleesehtte
i nvent i @alut{dH)aBE dplirkih® QUTRISEOAs niMERS detbrnfiRGR ikl kdiehd Bﬁtlﬁpﬁﬂpﬁdgﬁﬁﬁon
for i MpLegnaki Nghprle ﬁaﬁ@HVQ t 'aﬁeeq!he hhﬁef | ¥R Calahie, Wit Mirfloiation
sol uti O@ogﬁnﬁﬂ}g % ‘%]Seat B %Cpe%tl mum condi ti ons nay

in

det er mi ne er s regn& P OR° &mount , i rrpregnatlon speed,
and the |ike. For exarrpl e,_an inpregnation condl tion of 30 m nutes
at 40C H89DH sel edtedon{ea0ka] AR IIBPLAAR CHIRYASNENHPATFX ChARES Ay nakaving
i on- exchangeonesichangwifugctian iank dmsex dbmryempleycNEQSERTA, Bade], Ad-3,
exanpl e AMROSEREA AGM, 1A COMVAS E0ARKATRHA, ;ACHIc&Chy AI4Ant, CAl, FLtZl,can
producegebysd@kay AR &Rion Lé)&haﬁ%mléﬁllﬁﬁﬁg §n1&&h§ﬂg@nm%ﬁﬁﬁ§1@é3%avmg

ggFggﬁpgh%fa%%ﬁ%?&agggeﬁ%ﬂpé Hgg%n?é: hgf §re{1ﬁit ?§51quhe Lontophoresm

dovi ce SV aé‘f:’%?cﬁ‘;ﬁg rigE gt 5’& i etk BEAER Zanrying an
carryi ne{;laﬁxc Yk eHan %vmgs% FAOR BY5C wtmhwgéaf%néqr grample,
a base, N&PSERIApI GM-1 NEMSERTAMXGMEM chB EE04cRBpragviged drE@akayama
producefdoyLTdkeapaba us@b as the catioanedyhangednasbtdie (aticachexghargebrane
nmenbr an@atinnclene BRAGE chRITReBRei vela phfigng MAMIALIRN 23t | A8 Wrticular, a cation
sel ecti yglya ﬁieﬂ%rﬁhé%n'@ﬁ&)h 23arl Br DA éﬁteﬂ&ftrof #.p6ed bon F@f&%@aﬁgﬁ is

membr angy |y WiChh SoR ALk n2Ae e BhY 2%latfP 0L 8ulocARRLOHS of LhMd;sn

o aRKORR S ITAR I ATh Api128-GRRATER PR BARRRAGea BB, frehange
havi ng ﬁ‘hn%’fi‘ﬂfbﬁa% Eﬁléﬁeé’refeﬁﬁ]&ltyron can be used preferably. [0054]
Herein, a fluorine type resin with an ion-exchange group introduced
to a pel[mminjr ocar beneisk el fitiorinertype hysinoe thbani dryprchiagiengioapt @itriduged

a resintd haperfludoro@drbbh kel tahest ahyarSde@beoh Ahp € absiReonSHiBS atlaSin that
above- menh |, 0ARd rindbe % 'aaék%etohec%hnbe LSey h?%@i bh& n'fé}m/&{ydei%eeﬂfhaﬂge

product i ?ﬂ plﬁ__gc‘ﬁ%&’ of the Jol%[(b%{a %%e (#J%f ﬁ)l{ﬁ%@lC%Oﬂ al%%gs [ eq;&gdrocarbon type
et

f
o 3&?%5@4@%r?sgnaussar%faﬁ%?%d hﬁﬂa%radgh g 13o of the

film tHMROPEPRINES T95iR 15 leo gélr@é%ﬁv ythg Rcwogls%OJy grouspfilm, the filling
parti culratig is0gewergllso bytondsss tyhdnasss éhepatiiopla) th t6090Yy byragmss, and
[ 0055] puefiecheylgOeto 6% ey nmseo particular limt to an ion-exchange
group of the above-nentioned ion-exchange resin, as long as it is a

fcﬁg‘r:t 'eo'{‘@és roup FQ%%f Bfé‘gthéregfsoh'@ 'ﬁi’tY#lﬂgr 'I‘i‘?xgi‘?tt{)‘é% &g:iahgél Group of
Funct off eBSHERAAeRe, b hehahe eSHh 5 1P 5T ¥ o fihctional group
gener t1ng a group having negatlve or positiv arge in an aqueous solution.
As specific examples of the functional group to be such an ion-exchange group,
those of a cation exchange group include a sulfonic acid group, a carboxylic acid
group, and a phosphonic acid group. Those acid groups may be present in the
form of a free acid or a salt. Examples of a counter cation in the case of a salt
include alkaline metal cations such as sodium ions and potassium ions, and
ammonium ions. Of those cation exchange groups, generally, a sulfonic acid
group that is a strong acidic group is particularly preferable. Furthermore,
examples of the anion exchange group include primary to tertiary amino groups, a
quaternary ammonium group, a pyridyl group, an imidazole group, a quaternary
pyridinium group, and a quaternary imidazolium group. Examples of a counter
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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 COunt &l if %fl&)é)enaﬁl%nt %h%ﬁ%g %;B{'@S ?L‘%lhde hrl%éjeqle&)eﬂskﬁlc%nfs gﬁlo%fne ions
g&h

t
S t hosdhta V@W"é’xéﬂ%g@ R A LIPS LBOUBP g Bl A OREnary

that is aa%@%% gaevRiaBdgr aubtqr%arpfamrléwmaw groppehar apt atrong basic groups
Furt her moe gsed pxefepitdy. of the anion exchange group include primry to
tertiary amno groups, a quaternary ammonium group, a pyridyl group,
an i m dagote) gr OULFurf—he@IM@E@rzD@ﬂm sl 6t DisHERMHHABE haditls 8 b &' S¥¥dall

i m dazoli g nﬁjoﬁ t9fb€f%k09ild@5 edrr lils%d ﬂﬂa Lod %&tﬂﬂf AMporous
exchange%1 ‘i

hydr oxy 1BhY H’aﬂt PRyduTe Fish 10 2% Isty figlgh St And e
armoni Ui n@l&waﬁdwra{m erifayt H? a%ﬁ # thgraan qu‘gresm
basi ¢ groups are used preferabl y. [0056] Furthernore, a fil m shape

or a sh¢e®5shape Eawimpjea afutheetheainapiasitic rbsihescmwﬁuﬁggfthenpcﬁrromatfilm
to backistldds, amgthesed 1BBithtienabpuBrotefiti @osiesPGUGHS asf iNdhypslaidrs or
any par chﬁbliﬁﬁeﬂs' gt a-mfﬁfsd%choa§aw@fwn@0 oﬁﬁ%nel gflbﬁwn%ngﬁ fbe,%@@he
the f'qxh(fl%lédet% n‘ferth}'rls -garggr? azPln‘? thRY Jﬁzelpe?rﬁllﬂs EHPJP H%S ! yfhyl
t her nmopl S Fesl. bl? e c\fkIl f Le [ I'ns’
const i ¢ GRINATE nESSHRE oghe Rﬂ%& B Tty &ﬁ Bife-HiY ol t5effe
resins SABALARCISomoHENY et @08 e-vigyh 9%rsclaf>rléco| ePplymerpn gad  vinyl
et hyl enghlgidpyledie, capdymare;, fupdne enesins 1sumxedse, polytetrafluoroethylene,
3- met hy pelydhibsteiflubroethiyydnd, - pegntlgninylaiede5- niéadryde,| - hieptadherosthylene-
chlori d@ek@ﬂuaﬁap&upm@s RObYWHHYs, Cf'ﬂtﬂfﬂtﬂﬁ‘oetﬂyﬂ‘é‘ﬂe gBHODId rd@HMil NYinylether
acet at ec @E%ﬁd t\étr’ﬂﬂluo?@étﬁ idR: ¥n§Yered @6]%1?Me?§ : ﬁﬁﬂ@é ¥8&hS such
and vi ny gﬁ q o LoDy Aide. rpsins.
pol yt et af1 gﬁ oet (i[ rﬁ Ior ?’rlﬁ uor oe ene, ﬁggw Nyl

PP ubr | 2oL RlEF B ieb e i A h e g 8}5@5?)9113%%%81)8%? pical strength,
tetraf | disraediys eﬁlécrwafh LF@‘Iﬂaélllt}éyl aRd nyphemred (e5p6RYafer sndanBave  good
t et r af | gompetibylishwitdt oyl erchangpakyimer 85 thelpplynldEnmesingspslysthylase and
nyl on 6 paiyproplhmeGiie rantcthosepmifeciblanrd patigethyleme de hyestipdefor sislens .
Pol yol efin resins are preferably used as they are superior in

mechani ﬁ@é5§trengtﬂﬁere i ga' heddu¥ar ﬁpﬁm%eﬁ}rageﬂt alfthaen%memeﬁ%ggd

resista 0 Pl m mage %?q OWBVBI‘ XeCa\"/ienr ee ! %%(Ii ?ame er
F p

t he pol§J et i res @ ?glashc ragm g

par t| cUPAMYED PG B S thyY-Arfem, gwﬁg %’ﬁr@%r 160 2poimepnd
Ther e i &0 pagFerallyl @02 torf fZ #IG siheS Hroperouy fam hpgingheiedL #eavewgedore
porous fidmetende ldfcly He heertimopliasicxchargd mentioaee drayvinhexasléerdgarength
pore di anet ar loaf qlecteir mMeyisbender efTaeabhyra@ecOQoré odanfetdt irihe present
pr ef er abh¥ci@icAliohQeferd tmanad\ﬂaraﬁ@$1tov@f)Sf@ﬂﬁm&epnﬁasﬁ&dQH%c@bﬁdﬂﬁ@ with
thehporﬁuﬁuﬂﬂk (hﬂ\”rﬁ‘&h%ﬁc I§“K§¥§ﬁai@© zoﬁﬁn 19%1?”‘?1’1@ obSsit If)?lt?ﬁe ordfs
3 Lhin el SXEUAN0S, BB ANG (0T B, XL Ll RERGHOLY g T8 mos

vg 8 v & ﬁEE EF Y had” pi%
%m Hiar

el ectri
speci f i @5 afﬂﬂw §r§> Hyars:| ts nefsafbtEe PRRYS Bim; may be

accor dapeeferally 5 &o Béﬁtﬂfé, pwiratpratarAbly [0S 1R9g8m, andonostJirafarablyyls to
t he por &§i pm. disudiky, por @uson exchange membrane or a cation exchange membrane

using such a porous film has a thickness of the porous film with +0 to 20 um.

[0059] The cellulose-based resin film 15 used in the iontophoresis device
X1 according to this embodiment can be constituted by cellulose-based resins
such as cellulose esters (e.g., cellulose acetate, cellulose propionate, cellulose
acetate butyrate or regenerated cellulose manufactured by a method such as a
cuprammonium process or a tertiary amineoxide process), cellulose ethers (e.g.,
hydroxyethyl cellulose or hydroxypropyl cellulose) or nitrocellulose. A porous
thin film of cellulose-based resins having an average pore diameter of preferably
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filmmay be preferably 20 to 95% nore preferably 30 to 90% and nost
preferably 30 to 60% Furthernore, the thickness of the porous film
may be preferably 5 to 140 m nore preferably 10 to 120 m and nost

prefera I o n_a rane.or

Eati on gﬂ@e Pﬁiﬁéﬂé’ﬂcw RED ugnﬁ? Pﬁmﬂﬁ@a Rl khbswopnd
the por u§0fﬂ Qh b t 3 efs off posisTabipe 10ete AUk dimased pexisplarly
fil m 15 pustedably 2hto P8 shortesiseddevi ce X1 according to this

enbodi ment can be constituted by ceIIquse based resins such as

cel | ul 05[@06@} ers (c8tion @Rchuh @ eragei@iias aedul 6 &R gRhNad @arboxyllc
cel I ul 0%% FRiAt S Jp m cﬁn@racf@ 21,£8eqRt ﬂouheé&tmww&w

a met ho%eﬁ'd eC s%d n, ”111 essch%ro%u f‘8£ :{ Ak ?’d E‘hf&?%ée ft aCId

process)., oxyet

hydroxyﬁ%wru%gﬁla?g%ﬁ S0 s HF S 2ct ROkt RUIER-Rated frsip film.
cel | ul od¥. bEBE ResP gorsaxhaﬁs afesay efilie With esuRlarfet@tions epebargagrpup
11 1 A tintradfesd nthenaipe apr 8feercdhlutose-baset] 0@6inA filandl parthe cadminigtration
pr ef er akifficehoynd a drigocdiDBe Anhaimekdafirtlieekness of preferably 10 to
200 m and particularly preferably 20 to 50 mcan be used. [0060] A

cati on Eaj@gﬁ]nge 9 EMHEHGQ?&S a‘%él"bl 0%1% it ALGUP, Glf a:hgaﬁll? lﬂe‘htloned

d
agl)vegrné:fﬁul)%gdbas Iliep %%gécp fcfalil Evltlgfalr (gw(wg exchange resin can
o E‘?Séln film by gani ¢ cyclic

chl oros@ %‘Ooh? used for thc?n‘F ‘88&%
triphosphate, or the like to act on the ceIIuI ose-based resin film

By usi ng0@6zkl | ul dde- belbedse-dsisad frickm Wilinh fidledhwathc at catioreshhmgee resin
group icahrerdstsathddiey:eintpregnhtifig aBe hbbosendratrkdr®sobas thinfilh,mideof a
adm ni steeRhLidR-bREH st eVitRfa %&{&ﬂepeam%%sﬁ{m?es&%ofsw tJres hyldPO&%bon
Al ter natt%ﬁ(%h‘yan A LRM s ta%uﬁllchokm gpo 0 ];%atbe[eofl I&Y?%LY@HEI O&ecﬂm exchange

cel | ul os ase resin.l

exchang@ PBE A URR° 1LERIE NGRS of ﬁepemin%&%a%w VL oPR P riging
15. [ 00629MTHRA RPRTYNEALR K534t IPBSERRGiTIORSF apf el lQWine ghigrospifonic acid,
exchangehtasgretic camdbanoretgaair wyclicnpriphpsphiaty ehdhabbke- trerct cmedhe
por ous tisultdntlporoeslchiaffiln. cel | ul ose-based resin with a nononer
conposi tion conposed of a hydrocarbon type nononer havi ng a

functi 0T@b6g_|r Oup @%Qﬁll}h@s off kRd r}ﬂq}fﬁb%oﬁ n%?fﬁ:é}aﬂggmgg a0 Y ctfonal

! t
ﬂ]ce)%sung%&g IpO r| e rlgogiglt i o@ coggg#lz%lnéh ‘Ied‘éllo flotu 8O arBFat e Dyl
chl or os l‘iPF’(ﬂ? décﬁu& A% §PGFate O Re lﬁyr%ﬁ?n o E}ﬁ Sfyr@ 81 Azmethylstyrene,

tri phospghbdémeghylptygens.ke Potesbbubhstmene.r esorhalagemsedus shweng.i | mand
[ 0063] Exmylphpbthalenehendyerchic andorr- moge o bimerercdrabie neped. fikmplenadf an
group capailhieleofrosetlimkdib¢ mgoromeat imriudéxcpalydengianyd vingl wdmpanadatsuch
vinyl  gormouRdiSesAéals agiveh yIr Qii€ond-tated ik, §hb6rr6ﬁ1%:ne3dm1ﬁ§7fﬁ{bhenyl and
Styrene  ig; lﬁéﬁ%’elneSt ﬁﬁﬁ ol ﬁmAc't n'ﬂ etrﬂ%ha eneﬁ‘zld der1vat1ve such as
p-tert- l?H l%ﬁen %I ogt nag d);gl ene, lnebn¥ n\aﬁo la gne anécI
each on n%‘ ? léie Ep SR § an
cross. | FAREHE ?%f%}a €. ﬁﬂ Rlfie OF Ghaavapieh mfdwagons%%ator

as di vi Wlﬁéﬁzéﬁ’é@loﬂil perppidey |l pwiny Betqafdd@né bty nﬁr@bYéln@thylhexanoate
di vi nyl bepbeyly| perandle, t-butyl peroxylsobutyrate t-butyl peroxylaurate, t-hexyl

peroxybenzoate, and di-t-butylperoxide.

[0064] In addition to the above components, other hydrocarbon-type
monomers which are copolymerizable with the above hydrocarbon-type monomers
and cross-linkable monomers, or plasticizers may be added as required.
Examples of the other monomers which may be used include acrylonitrile,
acrolein, and methylvinylketone. Further, examples of the plasticizers which may
be used include dibutyl phthalate, dioctyl phthalate, dimethyl isophthalate,
dibutyladipate, triethylcitrate, acetyltributylcitrate, dibutylsebacate, and
dibenzylether.
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trivinyl benzene; and pol yfunctional nethacrylic acid derivatives such
as trimethylol nmethane trinmethacrylate, nethylenebis acrylam de, and
hexanmet hyl ene net hacryl am de. Exanpl es of an avail abl e pol yneri zati on
initiator include octanoyl peroxide, |auroyl peroxide,

t-buty! g@ 83y - 2- et&%ﬁ%?ﬁ%@%l?& e gﬂﬁpz%ék‘, P%ﬁﬁ%hf’?ﬂabhi?&t %lvano c%evice), a
per oxyi sobllt fated t- 6'111%" per %1 urate, t- eeci<y tgero‘%; enzoa f"n the
and di - - DT Ha T A5B64] ACET gif #o° He RERLY CoRpditent <!

ot her hyBRGPRPEDHS tdfyace RENGREPESART ehY A ol oSy PRSTFLRRbY dO vitsehat Furent
above hytatabaebdhatt yepertedernderasafecyoldagd icordBiansnnovieicl, aprarbitrary
pl asti cicnerent reay Hreadpdestl as arraqpe rofd).01 Bvahpl ad, girefdreblgt @i to 0.5 mA,
nonomer spekiftdallyayt Bevuserkss Nsdedelabhg 30 vnirtiesd. e, acrol ein, and

met hyl vi nyl ket one. Further, exanples of the plasticizers which may

be usedépﬂﬁé de d "ét XJJIIT.% h?%s?% edeH%QCkX' ag{](}rla?ljlgatt%’ tl%'srr%ﬁl@éldiment has
| sopht hal’ a debUélalae,.rl hylcitrate, P : onal
acet yl t FFBATRANY (HEher adipiislrptapadhciencyy ad%rB%ﬁEgr éweq.afgnrm@];
A bat t ed§ntophorrtingacwicabiusinera gatéeR r eehangsbimepBranegdny ece of the
devi ce) ceHulasstbasgd/reair Shn Ist, alsidasedbed dater e ckakplesan be used as

the power source 3 in the iontophoresis device of the present

i nvenEi 0067t 1S Fﬂ@r{/}g ?ll'u@trfaﬁbsu_ﬁep@nﬁgﬁfaﬁ‘mn_ Eg‘éﬁbiibhgﬁ{ho&éﬁﬁ d8vice >t(2
operate S5 -ﬁ{ogil,l I rbitrary curren
can be aﬁust%%ﬁr?% re{nge %Cfl .(Stflf?géf%%e\reﬁf prrg&el?abl y 0.01 to 0.5

m\, spegjfically, at 50V or S, preferably, 30 or less. [0066]
The ionﬁﬁ{aﬁ%} esi_s%&begnxpnaﬁf@rai ntée_t priaplongsiso Fﬁ’éﬁt_%%‘ag the same
r enar katsopfigugtieon agthai ek thetabny cementipaad yowophotsigdetian X haaxogpt that
convent iaopanplaxofilmphdrmesds ofericetousénmdnaage ahembraec hamgdacmihbnandront
in placeid¥ of fige dew holding-Rasaed 4Bk reellufBelbascdsredBS EilinbETh pidcRd dha
exanpl egrodt00@E] of ltfe catidd YKERAES nRerhBfHned Wy 2tk 0P RidAN) in tplace of the
i ont Oph%ﬁﬁlossegﬁé’s'eﬁ%ﬁlgﬁ‘iﬂﬂgﬁr ding to anot her enbodi ment of the

present 1 nventi on. shown in FIG 2, the iontophoresis

device X2 has the_same configuration as that of the above-nentioned

i ont ophdPeeTls devilde same catigBtexahanee MeBhfAnexas fah qepchiRge withgespect
cati on éxcHengativpnigrahenger ampmbecant o33 acanr dit used des ghet hatigm ugxchange
hol di ng npanbrahd ahal o ithel tahpbex fdsed7r Eiensdmé mellbo g@-based ossim film as

front sitple ddsctibedoaithaespxghante J¥HDs@Baskdarckh ANAVIHesh beriseliagahe

of the  eALldco8RcRaseq figsiwy il m15. [0069] The sanme cation
exchange nmenbrane as that described with respect to the cation

exchan rane._23 can be used as t.he cati.on exchange nenbrane 17a
o tho SO ex 1 FinCEIEr fRAPISSRE: BRI TiLIIBLE: HAGe T RGFRe Ty rite TR iiBgace
descri b®gt¥eeth thegstion erchangecmenihrase. Wasend rhsi ¢eliulpss-basehpeya film
used as lf’heit isepref¢radée brascdieraanpleki fitm 17bbe fo0T6] byrbwrddeg the interface
prevent betwedn thaytiohr exclmigegmendsant Efa anditheesdlhdesc-bessikeeesihhBlm
cation aexghppdeearesduae Jifdsant bbadGRY, | AHRSRDIFEE dnesiRedive Mechérbival
it is pieharAPke hatodDBn kORI & rhhliBh I e deMBe-BYs AR EIH b on
It erfa(fﬁe cation exchange membrane 17a. In the case of bonding by means of the
adhesion, chemical bonding, or the like, in order to make the integration and
adhesion of the bonding satisfactory, it is preferable to use the cellulose-based
resin film 17b in which at least the connection side surface is roughened by an
approach such as embossing, grooving, notching, mechanical polishing, or
chemical polishing, or by mixing an inorganic filler (such as calcium carbonate or
magnesium carbonate) or an organic filler (such as denatured polyethylene
particles or denatured polyacrylic acid resin particles) with a cellulose-based
resin.

[06071] The condition of heat sealing and ultrasonic bonding, the kind and
adhesion condition of an adhesive, the kind and cross-linking condition of a
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bet ween the cati on exchange nenbrane 17a and the cell ul ose-based
resin film |7b by heat sealing, ultrasonic bonding, adhesion with an
adhesi ve, chem cal bonding with a cross-Iinker, or fornatlon of the

cel | ul 0365 baRRRos &gl thé el Bn . & @Eﬁ)}ﬁ?& egndeifeqﬁﬁ gﬂ@e b3 the
Inthe%as qﬁ% 19%% b c} Si

P R i 4 £ P e
Béné.hﬁg' gla%.&*%fktlalr fhe; thtgonprefc ABBE o MG %@@e?ﬂg%eﬁv R S e

resin ficchuloss- b&ﬁe\mfeéw Blm| s (Thenondina der ¢igrh asi afeokiget a€ preventing the
r oughenednipidmticappfivaehcsedhn daigefrioos deorpasgrgodwe by thapredenngof an air

mechani dayerpal i g fterfice Gkewt&nlthpokhsbh Ngxcldhmgby nidmbragcan7a and the
i nor gan'c%llﬁ.llééeeﬁas(eﬁ%gnﬁﬁhﬁaﬂﬂi w"ﬂe@@fo@enﬁ;eebda{dm ab&m ﬁ%@ Bffofhed
or an or S&gﬁ‘l% eg%ﬁ@tt gﬁ/ ei ?9% fg%lugcfo the

d 4
rﬁg.atn”re &ilg%ff@‘ﬁé o and 57 ﬁ@ﬁﬁa fhe lantpphotesi fpice is

t he klndn% edadhesi on condltlon of an adheS|ve the ki nd and
cross-linking condition of a 13 cross-linker, and the |like can be
appropri[60érly deténmmnedmmepmmﬂsmgdupmaiKBeamkndﬂqph)uhﬂ embodiment, the
exchangeomh@m@ ABAityN& e/ cotn xklflmﬂl 07 i3 PAREALE] HEShe caftidnnbx@ﬁ@kge
in the ‘iﬁé W%@q fﬂ@’ﬁgﬁs ﬂﬂ)% rih] g'aﬁﬂuﬂgtﬁalﬁ%n of a drug can be
cel | u 0%& §5 e it P Sl g Dy OPLEES: Rlher
rom ecreas n

revent|
due to th 50«5?} B RGN L YROIE Nk )
cation exchange menbrane 17a and the cellul ose-based resin film 17b.
Ther ef 0{@07%he bokdiangplerl inngeddestd)be performed with strength to
such a degree thaUsihg a t5EElaGemsiulst (Modlebefpeltod2ofWedkie dge bher test
expansi QrimantdPedimiisgatoRa8sd PmrphiiR Bidrdcyrid®: Ihehd b RRERNIEDhEd

devi ce |1§n gggpésegde{,gg& Wldgeé(é}ﬁ il ophoresi s device X2 according

to this I ment | on- ange ablllty of the conplexfllm17

L?aﬁQBé‘EﬁSﬂ%ﬁ% ﬁﬁcﬁﬁtﬁim*@% itrrrgﬁue? 2V %El@%i?ﬁt Lhﬂr%%@aed as

and the eaeliinOrﬂlth@ BE1QIb AX el 41186 Wempratesal 3egd %o élreamnéwlapr@ﬁlsmegﬂeq» X1.
t han t hXEQSEPAA Coiihhdrmeidsced\bycdokiyana Ge, ditameedusgd0dy Bie cation
Exanpl e ekchanpe/imembde 1). Wsidnar4ted BidlMmlonugiealysl Slenrard WOSZ2-25
weekl y Qﬁlﬁ‘erﬂﬁe 3p6r@5511an?é1bfm’50 AN t@ﬁﬁhﬁbﬁbhaﬁio@&lﬂ@ﬁt\v& EnEANIOT): about
hydr OCg%g ﬁ}ﬂil e %QMGS% %g%% B!}%’ T&l}(tsal %V¥r§§1 thﬁ%% Sales
per f or ﬁo [0 St
used as t“Pn &ni Wé")%c%&ﬂgae‘ ‘il?S 8 P%S fo E[ﬁe mgfin
i ont oph<9|fé§PB3hd%9lhé’ér9& loridecgpprAcEdgon J5%2 ﬁPBHtbe& Bhe Fsre idingopart
Ltd. wad4usell 7as ltmixeshsolghionegt Rahgwl e sbd awe fzelaraieren@nes atol;ulon and
cel | ul 09e7 diually dasticrmoht ageediG8s@Aidh winueedige guoelecttobytetseluti®l) of,the
transm ssdcdrolitd eclutian NEdend patd0), :22akbeidt 24 115 @fectivE MrediogkRe Bstive
50 n‘) O] AWPHR: %ﬁ&t‘dk@qebﬁgﬁ%fn@‘iﬂfrf QH?fybé%?%ﬁe%%hl%?ose@aseﬁl st 91 15
he lt@ou\ﬁﬁswﬂlsc% a ﬁﬁgﬁ %dﬁﬁhis‘tlér%a?seg"%ﬁg%fe?éljl& § 1J1 rﬁI&i 1) %Pas@égdcnﬂ

[0075] The drug was administered under the condition that the active
electrode structure 1 and the counter electrode structure 2 were brought into
contact with different sites of the shaved abdomen of the mouse, and a constant
current was allowed to flow continuously at 0.45 mA/cm2 for 120 minutes.

[0076] FIG. 3(a) shows the transition of the concentration of morphine in
the blood of the mouse during the passage of a current under the above-mentioned
conditions, and FIG. 3(b)} shows the pH values of the electrolyte solution of the
electrolyte solution holding parts 12, 22, and 24, and the drug solution of the drug
holding part 14 before the commencement of the passage of a current and after
the completion thereof.
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of nor phi ne hydrochl ori de was used as a drug solution of the drug

hol ding part 14. A7 : | mxed solution of 0.7 nol/L sodium fumarate
aqueous solution and 0.7 nol/L lactic acid aqueous sol ution was used
as an electrolyte solution of the eIectronte solution hol di ng parts

12, 22, [gg%a]z TI&% eff w mtvk}e ctl el ectrode st ructure
1(area fil n??%l Sf ah%p e]I ulos?—f‘%r dresm ilm21l

t hr ough which a Ing agdenig Oéf’%a Xic<, Wath Qeerashe 60 lgwahoe asfhat of
was 2.23h enentopﬂl@mssf devécel ety alaBxa@mm hilsesead pideyinghe cebindi exehenge
t hat t henarsbiane (MEOSHRINe CGLEM2upoducaddby MvkayamaeCogl Bt J odeplace of
st ruct utke 2eMelR elbaze@bsinnfion 160 M @phind hidichi @i dnivasiadesinifedcdao the

shaved ahsloyzamh @l th@%aﬁ‘é%dxﬁ@ﬂs s CRNRt ANxafpld Nt was allowed to
flow continuously at 0.45 mAMcnR for 120 minutes. [0076] FIG 3(a)

shows t nsi t n C n.of norphi ne t he hl ood

of tne TELEFCG | KfenyEie %%ﬁﬁmﬂmﬁ 2l oD eﬁsfwnge membraic and
above- mértF Ytédt a&dm PN SXEheNEY weMRBRe MBI HEBRES AGBRIAGCS to3eh
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t he i ont'ophoresi’s eV anple 1 except for using a cation
exchange menbr ane ( NEOSEPTA CLEO4-2 produced by Tokuyama Co., Ltd.)
in placd08f9] the £&61 di Yuerpiseiransdion pf ithy PonCHRr gRemeT morphine in’the
hydr ochbdededief s madse miusing e nassegeof auuseent nl éfomparasizreixample 1.
conditions as those of Exanple 1. [0078] Here, NEOSEPTA ALEO4-2 that

is an arpgogo]exchameeﬂgﬁe@mgl@eq (lgﬁ% tést fjpt is a cation exchange

menbrane are ion- %QQQ@%V ﬁélﬁ\éhﬂﬂ égﬁ%iérﬂ“'iétﬂh% 6f‘ the
whi ch a. pore of a porou ex e.r
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Docunent 11 that is considered to exhi b| t the hi ghest adm ni stration
efficief@§8bff a dFIG. iSnillhgrpes dheaconfif@@7i®h Bf Ghedteshalevidcheln FIG. 5,
transi t Refe@nct htimteratent raid on ddnot® repditielidsn Ridierenbt anin&@hld 18 and 25
nouse dyechh éﬁ'iSnF@(%ﬁﬁﬂge ‘i’ﬁerﬁbfa‘ﬁ%é NEOIELPAPAL &0 VE pRXRBRMS L Tokuyama
[ 0080] er 1ﬂe¥dltr t&’éﬁoté@ é tc%ﬁtondee‘&' ﬁﬁngé“’gg{k%@r
confi g @ @gt t? A | onb {13 i\eg evl ?5
'n Exam i aderes B E e HFFen clirFiatmsr

f1 ow coﬁFPﬂU’éL% F§t tiufose:-baseraesinofifia (d P2rippreduced by

i 11 ust r Miskaseheales fioi buﬁneﬁer@wediumml He@@ncnes/tlteeskmrpqile@tecsfrom a mouse.
Ref er endan dunkammber, 14 DagHa@bedandt an &-elcdimbelesre Réfedr withea muixed adodutiSn

and 25 (genptef 8Im @ivlEXGhangs fraiRiRNas dNERITfn AkBOR72mpr/odiaead duyd

Tokuyamgg uQﬂls sd—lhﬁoh ashed I RRFAyUERLALNZA ﬁ%h?&er%s%%@%ﬁ%@b%gﬁm

manbran @ %ﬁ:}t?c%lot?ldgrgguge&lru%y S}ERM}’IFW% %’cha}ntbg,r is filled with
Qal 53

Ref er encEYSlo ine

[0082] FIG. 6 shows the transition of the concentration of morphine in the
C-chamber during the passage of a current in Reference Example 1.

Comparative Reference Example 1 (in vitro test 2)

[0083] Using the same test device as that of Reference Example 1 except for
using a cation exchange membrane (NEOSEPTA CLEO04-2 produced by Tokuyama
Co., Ltd.) in place of the cellulose-based resin film 15 in FIG. 5, which has an
equivalent configuration to the iontophoresis device used in Comparative
Example 1, a constant current was allowed to flow continuously at 0.45 mA/cm?2
for 120 minutes.
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denotes a cellul ose-based resin film (dialysis nenbrane UC8-32-25
produced by Viskase Sales Co.). Reference nuneral 4 denotes the skin
collected froma nouse. An A-chanber, a D chanber and an E-chanber
are filled with a mxed solution (7 : 1) of 0.7 nol/L sodium
fumar at e aqueous solution and 0.7 nol/L lactic acid aqueous sol ution
as an ellée$4bl yt e Fde (It shorws thatramaitiay of $he idopeentrtion 3¢ mgrphine g the
nmor phi n€-hismbehdoringeha paasafyeugf & chntenoim CAn(parhdwb &eferente [Hxadhpletlh
physi ol ogi cal saline. [0082] FIG 6 shows the transition of the

concent rghgon of My pUdre £B%: tHe E&ﬁ?&%mﬁi%hﬁ&e& PRGPHGT 398 F)IfG al in
current h %@ }8@ 1SE>&%UPJE: a%COIC(HHBaE(? fhée\yﬁgge% eﬂ}%nﬁéﬁrmlk h1 nhwas

vitro te

Exanpl 6 & f?) 1GY LO8. 3¢ 1ol (R GE HeHbr SYE CREBRE A th
CLEO04- 21%19@@ eERSiH %%m gcde, ceﬂagyrqtrpnp|0£cé?0mpqrneve Example 1 in
cel | ul ogehibhghe adexnistration effidianey of abqrughiiashb ¢ras camvengipuiallyl @ntsidered
conf i gutabieahethighdwt. i ont ophoresi s device used in Conparative

Exanmpl e 1, a constant current was allowed to flow conti nuousl y at

0. 45 mN for %%Pthr%m}@s% s"ﬁ%\m&%h @ Zn%ﬂe Eerﬁcnﬁhbh% the
o "toe Wikt R e i gf% i
apparenﬂwf@&&]w& PH%W GHed el’—‘%“@"ﬁ‘%{’é m&ritat F&T %Fnt lﬂ"efttﬁela the

i ont ophdtkypiiesehardly sbapeed efers end afiessnt Passeanofon CuprgRphT hes, viags
adm ni swededstaed ehhi dhensafety had ctdldlity nefS the aromimisteatéon cohpadedy are
W t h t hensi@dt ophoresi s device having the configuration of

Conparative Exanple 1 in which the adm nistration efficiency of a

dr ug ha?mre n con 9%6%8H yag:%? wleffq:xdso @efm%he hﬁqﬂss vitP988lt the

F h
The ol BB ters S doph B HiGh dindie, 9 delse BeRyRnts %ﬁxﬁp”'fh@fdv@b the

sol ut i ofOBFEPFEIN 9 %BTWFHE)“}YMlOMWB? lrtfﬁeoi‘@ﬂt@é’d’ért%‘%ﬁ of peRFeRkREes to
accor di tigptt@f theetest dseive (Grapetagive Referenas Ganmpde Ahmitly ththapgeentional
bef or e andfightarort.he passage of a current. Thus, it is understood
that the safety and stability of the adm ni stration of a drug are

ensur ed, 0@%87] Fig ttﬂ@rﬂ&ﬁﬁrcai’lsﬁﬁhoﬁ‘f‘ th@ grb&dt ﬁw%ﬁﬁoz th@ dfudiidn and
vitro t@afdy b Gieed " %m crifF rfarmgar& Bﬁt ild lmﬁp edv ffa stage of

(Referen

uratio
[ nvent | o GCE e PRSI p L pambenel e ant a‘ib%gq‘toAsc 5%“8#%@%
t est de\f/ht‘céffeeérﬁfarl&knigvé %%@Péﬁr@éS@aﬁﬁme fiym gan ey b 6ARERDEENRY the
conf i guedaivetion]MOBBI0, landt ¢an net haiasalfirfried| by dhe tevelystiogein vitro, and this
i nventi dact isheoavilevad itonbana preblidyf ithe Wdiffioulay eingeaﬁstaiultimgpd{e‘ @i e t
W t hout igkedAba |1 ving body in a stage of selecting the nmaterial of
a nmenber of a device and the Iike As descri bed above, the effect of

using a ul ose sed resi.n JBm C n rp

cval dat .[Q@ééln v vAREaREeseE Mok Rl Wik dEoSd SR, Mol o he

vitro o[dmngn he present invention is not limite ereto an varlous alteratlons
’ can be made within the scope of the claims.

[0090] For example, in the above embodiment, the case has been described
where the active electrode structure includes the electrolyte solution holding part
12 and the anion exchange membrane 13, in addition to the electrode 11, the drug
holding part 14, and the cellulose-based resin film 15 (or the complex film 17).
However, the electrolyte solution holding part 12 and the ion-exchange membrane
13 can also be omitted. In this case, although the function of suppressing the
decomposition of a drug in the vicinity of the electrode 11, the movement of H+
ions to the skin interface, the function of suppressing the variation in pH at the
skin interface caused by the movement of H+ ions, and the like cannot be
achieved to such a degree as that in the above-mentioned embodiment, the
administration efficiency of a drug to a living body, which is the basic functional
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fact is considered to be a proof of the difficulty in constituting
the present invention. [0089] The present invention has been
described with reference to the enbodinment. The present invention is

not |i midrpet tdfeﬂh%t Preseid it diss 18! defl AtddOfisnil 43 ma TREE ay tofﬁwpﬁd}em
scope ofjthg 'ﬁ; 's&"fn 1[1598\,\%1 tffé"’s k Je ﬁth][ e”b°d' ment,
case has been scrr% ere |v% F ro e structure

i ncl udes _the electrolyte solutron holdrn part 12 and the anign

exchange"Rehbr ane Similarly, atfgardiog tﬂéet‘FféméFTec@t FBRdel struchgreg,s yghe cation
hol di ng %ahaﬂammmanhe?i”c@nd Ghestediegdmte B@lslmnflmlrimgp@rir% her the anion
conpl ex ekchangde/ memianeVEY in takdditébecd nhé chaoaodxithiange modrdbrunep2d tand 2he

and the eﬂl@:l’trci?'t?dﬁaﬂgﬁxdfﬁmﬂahﬂﬁt@ pdd ZARaal 5@ dIRitRIY. tIn€ehis | dhskNiafth68ER. the
al t houghy et RnfatRetdron &(H;ﬁ%rtﬁé%mg%é i p %W@ﬁau OfrfRle %f%ﬁ%ohﬂter
1 (8]

t he vi ci n I ons
skin int] m‘%tgoc(ge St Egnﬁ nct,l on ef]s%ec ressr (ﬂnien;%go bte %ﬂ“f’"gd I—tlo uch a

the  skiSEFeh o famleincthfsdhp Yy MoRb ORG) cine iRtk of Rl&ney
cannot 19& @ sEnedped lvingubadk Waieheds dbethvaic funethenalbeffectnehithemsgsent
enbodi nemyentidmg is adhi aviedt simtilasty, efidi sichragyicmftophahesiy daviee [d alisngncluded
body, whiche ssofdief tiesprestunitviennian. 16 effect of the present
invention, is achieved simlarly, and such an iontophoresis device

S al Zglwﬁ'@i]uded 'A]térﬂ%h%@p‘ﬁ Bl a1bf$oRLiB d&ﬂtat By SBLLRA- etl%]étpogd]e] structure 2
exchanod rrg%@? 121 e dn (48 R TEheys gy ape o o%raﬂm“a;pﬁa fhe Shpdigipn
the ani ¢ AtirgeclFetrB aﬁérugtyr‘err@darshbwt?&wr@teﬁtt ke skimahgdiving
menbr anéw;_iz sadda pae ofethediyvisiRyhad il birought Hobdlongagiarith 24membepéo be the
oni tt edeatth, tdhidrugase,adahinhgaghl thye appbrifigr aavaleéagd teutipr essivagelebaode
change istruptiren Suckntaactioatsfianesief ddvgceoudt erlsoel Gafitote &hldiklurt@e
2 W th naghgfshrdn Qﬁlcﬁgﬂl@y ar ‘éatﬂﬂ%ttob@hm 8¥8¢ AR bﬂ?tg't‘ﬁﬁct?o%al
t hat '”eh*%%t aOVYR: T e\%g%‘%h' IRt M“H' ”@E&éfé‘ ¢ p‘%?&éﬁt
ody e f

is |
of a dru Irvrng I'S tﬁe asrc functi on
t he preég% ‘Fhventron i s achieved sinilarly, and such an
|ontophoresrs device is also included in the scope of the present
i nvent i d809310092] Farthermare,vial the ghoves e@lbsrdlrporstsrtgb eash dias thesncdasatibed
el ect r ockhestrihet aceve elestrode girwntiickedthien coteter ogleoprbde esinsctdmyi aed the
and for pexaimbarcdateson figuedbpatfbly. Thad alsbReiHl¥eh el @okE @lEments are
struct ufgeed:BolRliedght glﬁ & &.&mﬁg%} awetn*ants*&v% f.@lcet cﬂaEh A @%ym@@qn
a part %f ﬁ ¢ %r' é%ncg‘ égu eréﬂ;} é:%q reof 1s ¢ 068 ARd
the eart i'S % F t ]t e
active Py fbdenQRRIE Bevg‘&cﬁs ﬁfc&ﬁtﬁfé&é Hetfipe Olntlh goesent
si i | ar FV@liidhce the adnlnrstratron efficiency of a drug to a
|l iving body, which is the basic functional effect of the present
invention, and is included in the scope of the present invention.
[ 0093] Furthernore, in the above enbodi nent, the case has been
described where the active electrode structure, the counter

el ectrode structure, and the power source are configured separately.
It is also possible that those elenents are
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incorporated in a single casing or an entire device incorporating
themis formed in a sheet shape or a patch shape, whereby the
handl i ng thereof is enhanced, and such an iontophoresis device is

al so inghyged in the scope of the present invention. 17 Clains 1.

An i ontophoresis device, conprising an active el ectrode structure
including:, an electrode tqQ which g positive voJtage is a plled a

dr ug holld %I%PPhcrraeSh%%Fﬁgmanwa@gse} Bt o erssHOSe 15851?19 uskng:
charged drug i onsantectaedgythsihdchg npesttivoephagpisnerish a front side
of the electrodea démg oldalg phdskeriaddthy edirng sdlutiqy ecedimng pdsitontly
si de of chbfgedr degug Hohel g @aug, hodeieipart beifl YadedNBnas front side of the
adm ni st.gs&8ehdd1ra@dah the cel lul ose-based resin film 2. An

i ont ophoresi s deV|c I roge r

i ncludin h% an ek ec??llgng Ha\%ﬁ@gﬂﬁaﬂl gfg@:l tﬁq\a}g&gﬁn{ ageﬁi%g1|E gsg%?'gf the drug
drug hol W'll for hol ding a drug sol ution containing posjti veI

char ged drug |onsW1%qli§mthf‘g ﬁeﬁa?%abeanaflmamsré@feataé%glbghaor:}lamseswéd
of the resiadilmmde; and a conplex filmconposed of a cation exchange
menbrane and a cellul ose-based resin filmplaced on a front side of

the cat oA ELXNGPRG FRNNHALE, corhPBsim@a fxtifd él@baeuegtﬁlcaﬁe%@mdan

A z'tsseafﬁhrsgggf* P@gé; %@@;ﬁ plseE B
t oph ug hol T g ? tg) ccm +q18gé308ftlvely
'tﬁg 0 t%ﬁgféegxﬂﬁ‘ﬁéégnﬁ; i‘%?e PRES F’ﬁ}%é’ ¥rde@nr 2 fromk s1dp f ghe

bonded e%e}d@e)ﬁnﬂhe cation exchange menbrane is integrated with the

cel | ul ose-based resdmpidéd Milmi. cowpdsedt ophrorcesps eheohange aneorbdame and a

cl ai m 3cellhbrseiased reuinf fie phcéden cafrbansidsaltangeameriya@hanfeeidngbrane,

L hed gegﬂlabeﬁleiaamﬁ Eﬁﬁg'};lﬁéécm)h% Fr@ﬂgngle%qthen@ug Meldlﬂgeﬁafrﬁce are
onded by any one

reaction with a cross fh%nrl]%{% g?engg gﬁfso e?ﬁgr@e@f%@o l’%asedbas'ad

resin fiT#'oi™he cati on exchange membrane. 5. An iontophoresis

devi ce according to any one of clainms 2 to 4, wherein the cation -
exchangd. rbRbloanephnsssis deviget apcerilinanke chaim pbr whefeia poristesfade af ithe
filed wicahonnekcmgec hnagbramesiand Ghe Acellohisogheeésiassinefilme are bonded,

accor di Réhdrebpnyieofidct exkcRhnEse Im&mbﬁme\/\mﬁaﬂ'e@;aeaaﬁ;itﬁnthe%ehange-based
group i sediftaiggduced to the cellul ose-based resin film 7. An
i ont ophoresi s device according to any one of clains 1 to 6, wherein

the 4. An iontophoresis device according to claim 3, wherein:

a surface of the cation exchange membrane facing the
cellulose-based resin film is roughened; and

the interface are bonded by any one of adhesion with an adhesive, a
cross-linking reaction with a cross-linker, and formation of the cellulose-based
resin film on the cation exchange membrane.

5. An iontophoresis device according to any one of claims 2 to 4, wherein the
cation exchange membrane has a structure in which a pore of a porous film is
filed with an ion-exchange resin.

6. An iontophoresis device according to any one of claims 1 to 5, wherein a cation
exchange group is introduced to the cellulose-based resin film.

7. An iontophoresis device according to any one of claims 1 to 6, wherein the

cellulose-based resin film is filled with an ion-exchange resin with a cation
exchange group introduced thereto.
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cellul ose-based resin filmis filled with an ion-exchange resin with

a cation exchange group introduced thereto. 18 8. An iontophoresis
devi ce according to any one of clains 1 to 7, wherein: the active

el ectrode structure further includes an electrolyte solution holding
part for, holdin n el ectrolyte solution in contact with the |

ol ect r ode AT HALORROTERISIFASE ASH éh%ﬁ%P%émEIOrfn_c“éElm&%Wéopp Sihereine of
the el ectrol yte séheardnce efeftendrysipasture dwdhenimcdvdgy awetroitplpe solption
pl aced dwldingrpart foi Heldhgtaneclzatrotytexohatige in mentachveith he Abectrode, and
i ont ophaheshi®ndexilea gacaembrage tphadsdy oane fadntcdide g thet oleBirof wiet fidntion
conpri singdid gt f1d el ectrode structure including: a second

el ectrode to whic ' i i-ed. :

el ectrol tebsolutﬁgﬁdﬁﬁggpkgﬁgﬁgﬁ{?gﬁhﬁgﬁg?ﬁ%fgﬁﬁéﬁggg?gﬁgﬁgunleXChange
sol uti of"{R°E8ftact with the second el ectrode; a second cation
exchange nmenbrane placed on a front side of the second electrolyte
sol uti of- hdndii@iyopgﬂte,ﬁ&a defvieal asicerding| (@ eangologei of ¢lainds nhy teadt fugther
hol di ng camprising rotopinger slebtrbidenfrucheretinchdieg.ectrol yte sol ution

hol di ng part bei ng fpkasedlavir@id foonhic dacghfivé beltage ongdppslaéd;on
exchange nmenbrane, andna 8690 t&RLANI SXAPRNLE hwd‘fi‘%’f’dfé&f?‘HSIcl?f@ca‘i‘ldel%'E!tr%lyte
front sigffin b EontaBt HmehRCddc8hd FedPidl;' on hol ding part. 19

a second cation exchange membrane placed on a front side of the
second electrolyte solution holding part;

a third electrolyte solution holding part for holding an electrolyte
solution, the third electrolyte solution holding part being placed on a front side
of the second cation exchange membrane; and

a second anion exchange membrane placed on a front side of the
third electrolyte solution holding part.
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