| ONTOPHORESI S DEVI CE AND METHOD OF MANUFACTURI NG THE SAME Techni cal
Field [0001] The present invention relates to an iontophoresis device
utilizing a polarizable electrode and a nethod of manufacturing the

devi ce, | IOWOPH@I@SIS%EVR'?EWMTﬁ(ﬁ?ﬁﬁﬁlAﬁﬁFﬁ@&q}ﬁNG THE SAME
suppressing a pH change at a pol arizable el ectrode and a nethod o

manuf acturing the device. Background Art [0002] | ontophoresis
involve%, ri.vi drug di ssociated to positive or negative ions

(drug r8%§¥%%§%%§ans of a voltage to transdermally transfer the drug
into an[gu@3niTHe pra&ht Nasentidd VRIHAJRS afUbtophoresiseguie@d utiBAdg t £ plarizable
subj ect and excel?ent controllability of the anmount of the %rug to

be admi $lesiredednd pooetBpd pf gnanpfaciuring i sleaivat oy particdar, fapriontophpiegs wdewice
basi . ; : . . 0 T _
vert or el B She el BRSNS Eohfrt oG ATh By I8! il Burin

t he i ontlgpdetiesi s devi ce 101 includes: a working el ectrode assenbly
110 which includes an electrode 111 and a drug sol ution hol di ng
portion 112 for holding a drug solution containing a positive or

negativgkng%Pﬁ@ﬂﬁ a non-working electrode assenbly 120 which

i ncl ude ode 121 and an el ectrolyte solution holding portion
122 f of0C0Z] dilowopinredieotvobiey devegl aidiugrdissanidtednoglostiveior negatere ions (drug
source 130 2Pth the_ger i.nal s of mhiqglare co%ne ted to the .

el ect r od¥Y) PYImEERE 904 YOHRSH, fh TansderRally Wamslerythei ug 1ntgqan, frganisnl, and has

The drugdifflagdes s SdREEA1 @ t& al su¥jelGarRr SRBIGCEYrARBIMY B9 1 amount of
vol tage identical in polarity to the drug ion to the electrode 111

and a véhadye toppadninestéred.pol arity to the drug ion to the electrode

121 in te.where the drug solution holdi portion 112 and the .
of ot roRyTT EitEh G <RERHNY Ty bt Aoras: e B 3nhp e ito St phEphoresis
wi th t h@egiké MODhs 4 Bevitd Mt parfengagiteibovd BaRpholesie. of the problems to
be solved in the iontophoresis device 101 is the occurrence of

var i ous [0t Pgadopadatthe figuigpie wnwPHeress iderice A 01 Hrecledesc e ptking electrode
assenbl i ?s%m]og?p .lf'@%l&&loi c[qugQ §J1 e'l:e%’ﬁrogé(‘filfrplaﬁd a"\‘i}ﬁg sbﬁﬁogrhldgiiﬁé) goftﬂ)nt ﬂ% for
dr ug sofUtiomis a posf%|ve ion, oxygen gas, chlorine gas,

hydr oge holding a@ru@?rqioﬁdsﬂ gdsmm'ﬁingczi plogitie dgenegl;aﬁee défl%dioﬁi amﬁﬁ-vﬁim?grmf ode
111 owing t n electraq reaction, _and,  depending on the kind of a
drug usé ,%rftb%é?%ﬁ wht 9011%&%53@ e(f%qtrpé? 12 hand pefieetEnlytesquitiop folding portion 122
Meanwhi h i i y :

ol oot r ot IOgPEGORERARS, Pl el A o B AR P RO Rl @il of
sol ut i owhich aremegadciedetoitbe glebiyattes d&h agd $2 bthraughhglcetos seiely dinend3] fel 132.

O e AR o S s B TG R ey
chem cakhd 8aGtioANo thEAWRFbES111 and a voltage opposite in polarity to the drug ion to the
electrode 121 in a state where the drug solution holding portion 112 and the electrolyte
solution holding portion 122 are brought into contact with the skin of the living organism.
[0005] One of the problems to be solved in the iontophoresis device 101 is the occurrence of
various clectrode reactions upon energization in the electrode assemblies 110 and 120.
[0006] For example, when the drug ion in the drug solution is a positive ion, oxygen gas,
chlorine gas, a hydrogen ion, or hypochlorous acid may be generated at the electrode 111
owing to an electrode reaction, and, depending on the kind of a drug used, the drug may cause
alter the chemical reaction. Meanwhile, a hydrogen gas or a hydroxide ion may be generated
at the electrode 121.
[0007] Similarly, when the drug ion in the drug solution is a negative ion, hydrogen gas or a

hydroxide ion may be generated at the electrode 111 owing to an electrode reaction, and,
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oxygen gas, chlorine gas, a hydrogen ion, or hypochl orous acid may be
generated at the electrode 121. [0008] Wen such gas as descri bed
above is generated in either of the electrode assenblies 110 and

120, en ' j I i a :
From t noeblens SRLEIAR SR SuBTfE TR G pk ARCaCTHAEAl NbRth, S eanwiite,
when a loyxsigageas, ichlvring gasdndyiddezendnn, ar hypochleethsos@d snac bd geacrated at the
pr oduced uch . i.on or acid mgrates to an interface between the

devi ce e§ﬁ§°§%5i¥iving organi sm so such ion or acid may have a

har nf ul [@fdsgctwidh #kB dak ¥é B6cABERMAR s ghibraddid Lidfbr of G AeGHIdeeREEnblies
of the alteration of the drug may cause the reduction or

di sappedl@nse 180, engegizgtioadromthe ¢lecttdgd 11 de theadrup salition and from the electrode

unf avor e _Shituati.o uch._as the... duction of, a toxic substance,
0000) Aknigniha Bt ER el T S Bl st oo e o PVEHRR Som. or
el ect r odgps@debioacidtis pReucdd, BBchofonireicll mddrhies t@ en GesFideltatwadiomhe desice
an approach involving the use of an active electrode such as a

si | ver - 8nf ther[ing ererBisme e i GhdarR onacid Al hayvea hamefal pifest og Mamidyiag organism.
Patent  BoCiag ]t)'le c%:}lﬁghc%ppf %mlfeﬁﬁBL V&ﬁ‘u %P ld?dﬁo)'i}?aa?{aa@eeﬁqter PédMEt?on or

solution in I'¢eh an eléctrolyte having a 1 ower I on-reduction
pot ent i disappanarichaif tiod effiedt enf the drbigs sphmagdeat toaim unfaesibleesitnatiove echt 4vethe

el ectrode and the drug solution (for exanple, Patent Docunent 2).
[ 0010] H&ﬁ@\?@?l}o’{e%@xfwﬁétﬁﬂ%proach makes it difficult to inhibit a

react | 0oReh Waekhdwiappich Y8 sdil g ShafoBRh Itesuﬁﬁggg HOmPLABRII8 Jedthbh Bthe

the storage of the device, or involves the energence of,
exanpl e fintehef ehetgizatibmgs desosbeli zhoye pr abippreach el whg theasaof sn aotiveogectrode

ith th hol ogi,cal ,ch f ,th ti | ectrod i
ener gi 29 &LV ALK LI ertiofls 35 sab JFetrats (o SgoP iy PAEReDPHPEY 1
appr oaclyr kA MphréSsh ihb@vﬂ%%ﬂﬂﬁﬁg?zﬁl 8bctrdlRE s6MBIPIEwhichan efRlrbB¥ Ring a lower
subsidiary problem it becones difficult to prevent the m xing of the

el ect r opyidationseduetiom pateatialhtegrihgt ebMaterols, diasdvadnat ewrintegfasaabrbreenfthe
t he dev'efe%trg?es%idfq eﬁ%&giu@%&?ﬁ)rlegarfl@rgj itex{tliﬁ)tcu&ggt f the solutions

maybe séparate rom m Xt'ur €. n view of" the foregoing,

t he appl[i@ant Hawevbe tips Gsart apphiic ataken ithdisiquitopoinibitaa Reactibn between the
approach to solving a problemresulting froman el ectrode_reaction at
the ti macsye elgetresiezand By, drugmgogesding syinng dhe sipatasnet therdavire. gppmpdvas the
as Japa .gatd : - h E ;
fo o~ SERE B o BRAG ho B ByingRoni gy Jioble ] St FidSinet & Eoderin
showi ng thicheombnfoggal ctange obHtheactor dectpde loeatiring eporaasegibdtion2tOnegdedn As

o opher 6218 deXicer 0 80550 15 ane, STRAL ) A LIC PEL %y e,
assenbl x‘olmn%%ﬁbsi@iaﬂpb@bie;ﬁb& DecGh&CETRARt {AhR0et8hEMiQhe! OF 8% electrolyte
el ectric double |ayér capacitor (ECDC)") 211 as an el ectrode having
such pr eplarioy anddhe drgr splutami end tlee eenfguetiongifythe dewice tminesh becwamdicipd in
virtue %I'detr t’c-i%t oge of the solutions may be separated from the mixture,
[0011] Inview of the foregoing, the applicant of the present application has proposed a novel
approach to solving a problem resulting from an electrode reaction at the time of energization,
and has applied a patent for the approach as Japanese Patent Application No. 2005-363085
(hereinafter referred to as "prior application").
[0012] Fig. 5 is an explanatory view for showing the configuration of a working electrode
assembly 210 in an iontophoresis device disclosed as one embodiment in the prior application.
[0013] As shown in the figure, the working electrode assembly 210 has: a polarizable
electrode (also referred to as "electric double layer capacitor (ECDC)") 211 as an electrode

having such property that energization to an electrolyte solution occurs by virtue of the
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formati on of an electric double |ayer on the surface of the -

el ectrode; a drug solution holding portion 212 for holding a drug
solution contacting the pol arizable electrode 211, the drug solution
hol di ng AL HioAb2h%l ReliQ Bo 18 &84r 8R td Gnflo Bk Sk 48:0%atlilfh holdi
pol ari zabl e 8 ectroée 21%; a%ﬁgg contﬁ?ﬁ%rg2¥%H?%?ﬁ§fbrinéffhe OWng
pol ar i z@bttenel E: foroblddagda tihe shlutiprs odntsdtimg thelpdianigablp el¢dtode A1001w] drug

ener g 2 S0UAR PPITE RREOR O SpFiDS Bliged e et S5 Be e biorn e B Alpede
occurs by1Vidd dRofthinene13 a5 RbHRN 1R pAYizaBleedbdticte qlﬁl‘i' Bhe dhay@lutRh Adi€ing

surface of the polarizable electrode 211, so a problemdue to an
el ect ro®ertra®acti on in a conventional iontophoresis device can be

o Lo A 8RS Ok SR o DRt el S0SEH8 o o

el ectr odige poldrikdite dladfods 281 b6 et @Rigl %widnl s@ufs BV HDIHRMIAgHEALS an
change of the electrode in Patent Docunent 1, or a problemin Patent

Docunentelegtricudaubleslayes en gy sugfape of Sepplenzahly elemrode 341 s¥ apraemdge to an
Chei . _ arata t s ; f
he Gev b et tin iR, AR EAL Ol SRR LOUIGHNER ©

04- 29727(01A] Busthérptiense of thdeedtrode nkientblPedb kansoli©elad S plobRehady rédition

| nvention [ 0016] However, |[n the cour of investigation conducted by
the i nvERvEsES el@ﬁtéod&@éeth? drergreProB I Fesultion ﬁ%%&‘ﬁ‘@ﬂ@@?@%ﬁh%e of

havi ng ' I 1 i i : :
doscr i bort SpareAf it PILRCR FaaTrbRs B fHiE DRkl 2ondtas diffuly in
on the képuatingr thdalrhg klhafona add uet eletteolpdnsoliiiorerard theo camiplivativg of the
organi s renarégﬁlg rreduction in pH value of the drug solution
occurs f* n@%ﬁgl C e a probl em such as the deterioration of a
menber ehtewhDebuh&R 1988 £L4d4 A or ned (such as the container 213 in

the el ectrode assenb 10%, or surface roughening or inflamrmation

at the §R&ﬂt8$mﬂh@ﬁﬁiiﬁﬂ@28iéﬂnisn1occurs owing to the reduction in
sonme cases. [0017] The present invention has been nade in view of the
above problens, and an object of the present invention is to provide
an i ont opfMessd of tlewweati@vi ng a pol ari zabl e el ectrode contacting a

drug solution, the device being capable of suppressing a reduction in
pH val u&refflems fpbegolipddy the inyghion t he devi ce, or a net hod of

manuf aCt[GUli/éig Ho¥eve h Ghe HRBOSf Eﬁfes%iﬁ\ﬁh .r&ngmecf) b§ b, & ﬁg%&?slgﬁ ﬂ;@ﬁresent

present “i nvention provides an iontophoresis device inc ng a
el ect r odevenBom sme shyicnaiptibregisadeliaeghadhgitai polafizebie wlecttbdea csmthitingf a adrug

fir rug..an n id.is dissolved, : . .
Irst d S(L)Jl tlgn 915 escxailc)edd above, t'he ?nventors have revealed the following: depending on the kind

or the like of a drug to be administered to a living organism, a remarkable reduction in pH
value of the drug solution occurs in some cases, and a problem such as the deterioration of a
member of which the device is formed (such as the container 213 in the electrode assembly
210), or surface roughening or inflammation at the skin of the living organism occurs owing to
the reduction in some cases.

[0017] The present invention has been made in view of the above problems, and an object of
the present invention is to provide an iontophoresis device having a polarizable electrode
contacting a drug solution, the device being capable of suppressing a reduction in pH value of

the drug solution in the device, or a method of manufacturing the device.

Means For Solving The Problems

[0018] The present invention provides an iontophoresis device including an electrode
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in which the el ectrode assenbly has a pol ari zabl e el ectrode to which
a second drug of the sanme kind as that of the first drug is
adsor bed, the pol arizable electrode contacting with the drug

sol ut i onsdeGlid Bbiling Lirud sm%&?mt@uhlmh%ﬁio@g fRE drRhRPAPIES is%ii%ﬁ}@éﬁ?a

i ncluding an el ectrode assenbly holding a drug sofution into

salt of a firdn wiidgthantctodeaassembly hds s polavieable elhetraledo twhichea second drug of

2o ut  onte Taed Haf o Bt Rt oS e BoblatABie Mirtons Forgicte with the
second Ghygsctitid&l&alp), ki nd as that of the first drug to the

pol ari zabl e el ectrode; and a second process of bringing the drug
sol uti on i nt o acosthedt ofppradueing gmoliantepharsisis defies tncbuing ah eclewtodadassembly

process h%Fdn?g g ﬁg‘[%ér)"ré@%’g’[ i?itot ‘%flic[i Qesaft iorfﬁtﬁr%; 5@& §11'qu gugagldg]s g%saod{v'eocp %gf,lnelgcg%de

inventors o I nventi on have EXI énsSi v 1 €3

i ont ophasesity dewige ahpolamgibk phiasde abhtect@igeatithode anipt aslufifly thedmdtiod
solution. As a result, the inventors have found that, when a drug
sol uti oA§IpdiRi ch a salt of a drug and an acid is dissolved i s used

as the above dreg C@‘ralééék' ?QdSO%]%%P(%H&\%ﬁ%SE {h@Ra:h 0 1Bl %éﬁhé{gort;(ﬁfg% € drug to

drug solution oc or exa n aqueous sol utl
| i docai niec polanzebbd dedtobele; addi ch  has a pH val ue of about 5 to 7, is

brought into contact with a_.pol ari zabl e el ectrode conmposed, o )
SCT ot ed car Borbopiharadess At DB T8 ks ORLORgRI GURAD it heimplasiable

ext r eneleycBBas, hd siBnd PRELR BeinkMRABIMACHRY: B st Sobhs (OlBa o

i nvention, such remarkabl e reduction in pH val ue of a drug sol uti on
i n whi chO@l HJalTheofnvgnwrugfatie anesanti dnventidi skavlev ethdas extenstyd eriiesb ame an

in an i.ontgphoresis devi.ce hayi.ng.a polatrizabl e el ectrode contactin
the- ar ud ORI G e FAVSER SPIORR oBRiaie Flladindirc i Rafioh. Aga s
rate at thoviiveRtotdRaveHoud e, vaHACE 8rugad iR nSH RRTiES 8 6lt of BAREd hnd Bn acid is
addition, in the present invention, energization to the drug sol ution

can be dysplved deasedas the dhowe Wheg solytion| a ahrepleredpetian wnplilsvabupusktheotrug
| nea e ' _
oo o -5 ShSBaEARL, ofbr Sl B Sty SORUR NG ERsR i lforiae, whin

el ectri haslawhl ealb@yeabaun 5ttb e, Bbrbagie intb cohacpwithhipoddiizablelebtrodel ompissed
a result, the generation of a_gas such as an oxygen gas or a .
chl or i n&f ggdvated,gargem Qg%&% s b vaﬁe GefsSoioanoat £ onvithiapnggxtrgmely short time
hydrogen.jigfn or a hypochlorite ion, or the alteration of a drug ion

due to chem cal reaction can be inhibited, or at |east reduced.

[ 0022] To@20] erAmcbmiengito the pusend inventios, pick semarkabie estucoon irepEnaltedfa drug

i XU N TN T I SR ST

hydr obr gifitepiReéss delicé itavag 8, podiridblel MettfodCidhtading the drug solution can be
prevented, or at least the extent to, or rate at, which the pH value reduces can be suppressed.
[0021] In addition, in the present invention, energization to the drug solution can be
performed in a state where no electrode reaction is caused or an electrode reaction is reduced
because energization at the polarizable electrode occurs by virtue of the formation of an
electric double layer on the surface of the polarizable electrode. As a result, the generation of
a gas such as an oxygen gas or a chlorine gas, the generation of an unfavorable ion such as a
hydrogen ion or a hypochlorite ion, or the alteration of a drug ion due to a chemical reaction
can be inhibited, or at least reduced.
[0022] The term "acid" as used in the present invention refers to a substance that increases
the amount of hydrogen ions in an agueous solution, and a typical acid is, for example,

hydrochloric acid, hydrobromic acid, nitric acid, or sulfuric acid.
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[0023] The first drug in the present invention is a drug to be
admnistered to a living organism and the drug is incorporated into
the drug solution held in the el ectrode assenbly. [0024] Exanples of
the sal fo@h)t hfef kS tndl HO 1RV FrbOR 1ﬁ9é1{#10hnxstzh‘an@ Eﬁ%@tad&rﬁﬁﬁf&éd)'fb a living
include” |1 doca| ne hydrochl oride (CL4H22N20HCI ) "as a sal

| i docai negapGiy iad NRGirug sdnénrperatsd ligtoitee dmglsell,utmmhplﬂumélew@trh@dhhmenﬂibr

o . NPT Finles 38 e, o PP B ORBS B R BEcay! By riteRe Bemtion inciude
qui ni di Mgocdite?RRIMOe @?ﬂ{ﬁN&cﬁ !E'I(Il):a@é?béit oﬂm%éheftmmb) tah@ h§@obhloric

of the first drug and the acid %enera often used for inproving

t he sol a®id} mqrpbtlllet%@ﬂﬁqhﬂ@ided@ug}lw Ouedte) agharsalthef ﬁmqrﬁhlnGr®7HsN@01 and
hydr oph t r r esent
v ooy e 90488 s GRS, Kbl P3G p, g

sol ubi | (CyHN,Ohparir sigfuiio awidt er . [ 0026] The second drug in the
present invention is a dru % of the sane kind_as that of the flrst
O

drug i n[¢%e] didthough theisgh. T*F?eﬁ’é‘? drug, a%b‘?\ agifids genesallypftpy ysad dereimproygng

sol uti og,{ Gfiish D8 8 e i LS

| i docai n'Eh 1%[9 I{BP(I) ar ang[ ﬁacta%g e}%gg Irﬁﬁét %gsg[g#r@m Opmghﬂ%ehsealt of the

first ddmg aml thbecidrin ghspldesdnt anveqdomn odsamolh @eadsarity seel ocdet wed fbi ivipigving
i i ol ari zabl e el ectrode adsorbs norphine.

organi s i s .norphine, the
[ 0027] %esog&ﬂé%ogglﬂ 1L¥8bde in the present invention is an

el ectroggeg! 6L séond AU 1% thé B8Nt GARARSA Ara driB K it aHeikiRS Qsotﬁﬁttdfthe first
that energization to an electrolyte solution occurs by virtue of the

for mat i dmgofn te dhgeelution.dolireforaydrendhe tiirg dug fimdle dfugt $odution (drug to be

el ectrod olar zabl eletrode caont ai_ni.n legtric.. .
conduct SeHEyTRg 1o % B RE cbERRs0, B kRS Gl Rl R B iyt Al tdggaine:
a pol ar ix#eBb|tBe QirﬁCdr[leﬁ tB® ahag gum@o@(ur@g 26 thel LinGAREMEE & a NANAD Gr%nism) is
specific surface area of n2/ g nore is preferably used as the

pol ar i z&EWIehiee.dls peJardzable ql@@rodpﬂé%bﬁmpmhmw on. As a result, an
I ont Ophgétﬁ%p]sﬁls a§1 H@‘é'éﬁ&t&ﬁ@ {ll he s@& ﬁlt}a{tﬁﬁtﬁrz}%’xsgltegtro&ea{él&?n% dguble

realize energl za virtue of or mat

el ectri G}IydﬂuhieeItoﬂ)&m&rngOﬁlch heosautyf ﬁla’Belﬁl:frglfziitE)rptml af blkﬁibd)l@teed;cﬂﬁtﬁdmd@:urs by
can be inpcreased, and hence an a dltlonally | ar ge anount of the drug
i on canvweﬁﬁhﬁogpéﬁlwm qlectieiybls laysreonda ﬁélﬂlé%qe@ﬁ thsrelepgde: or an

unf avor ?@jz(gy ggjcggﬁzgte)% @fbn%li@%ﬂt%ﬂ%g" a&%dtt%‘cd?ﬂﬁct%@ s %9'& CEQ%(% per unit

the drug 1o 0029] A neta ectric con uc

gol d, swleyght of éllilgmm mmre,oor spalrmiabiselstimek containang moplenticalondb@at hdving a
conductor S acti vated, carbon or ni um oxi de can

The ol Steettc e Rndeal OTHE o AUDF Bty HG Pibe pURHrTS slegrodeTh te
el ect r oggesbdt ihb@tiodl €aQ1 Neksult, " iARIPhERER! defic@HalinE &@W@HG&H{g dBracteristic
particularly preferably used ‘as the electric conductor because the

use cancail bevéaized: dhe @n@ym oecndngizatin by e midhe écmnaaon@tf an dlentrig double
el ut ed from hﬁl iy d’:!.CB of%ﬁl cga{lﬁa% Iecc:jte (#e Tl gé %g ; o bﬂlacfz%n additionally

or ganl Smyei Pn e no sim L
descri baﬂg@mumtcxﬁnh@amgbibalcaﬂ@ea.uﬁimlweﬁa vehilEicithelhe Gleh bratie® B H GhObr an

t he surface of . ) i o
unfavorable ion due to an electrode reaction nor the alteration of the drug ion is caused.
[0029] A metal electric conductor such as gold, silver, aluminum, or stainless steel, or a
non-metal electric conductor such as activated carbon or ruthenium oxide can be used as the
electric conductor to be incorporated into the polarizable electrode in the foregoing; the
non-metal electric conductor is particularly preferably used as the electric conductor because
the use can alleviate or dissolve the following problem: a metal ion is eluted from the

polarizable electrode to migrate to a living organism. It should be noted that an effect similar

to that described above can be obtained even when a metal electric conductor the surface of
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5 which is made insoluble such as alumte is used as the electric
conductor of which the polarizable electrode is fornmed. [0030] The

pol ari zable el ectrode in the present invention can be an el ectrode

cont ai niigch &€ tla¥atiRehiGiAL Rt ab rhlﬁﬂ‘]ité i$33& a8Mhd REXRRNSINRictof Q:Tfewhlch the
pol ari zabl e el ectrode having a high capacitance can be obtal ned

[ 0031] Brlarigat yleowellenafymedt i vat ed car bon obt ai ned by carbon|2|ng

and acti 'n a r aw. rial, co alnln carbon suc

ahel T B g polbizBie firsubae GR e patseth, FRER TR G e Strdedigyaontaining
act i vat ggkivaédestborl. hemaliy @aRC tah ViAbBsbn6iaE D odte RictiRARR! Meétﬁﬂeahavmg a high
capaci tance per unit weight of 1 F/'g or nore, or preferably has

speC|f|@mywﬂma@@aabéab@ﬂw 0 n2/g or nore. [0032] Activated carbon
fibers S ctivate 0 he inc r at ed
nto tnEopaF a S Ee T b e SRR L SRRl Wk ol AR RVRE S row
addi ti Oﬁﬂiterﬁfl teahinaa cab®onahtRbHg docontihgheR ad80diudiaingl, piich, (bfr cbke€can be used
pol ari zabl e el ectrode js jnproved. The activated carbon fibers to be

used mays B¢ Broye pevassdrPe Ahgpeke petiiafed corhgmentsierably bas pusdiagitance per
fabri d
[obriC pRRRRIRERF 19 ooRbA BEMARZRROINELRS SRLLARL YL AT0PHRKE
crossl i ped3ag Wmev&tedbemﬁon cﬁbbnsrdanﬂ)heasem&semaIahoves:idnuaﬁemrcmboﬁ td be ine@spanated

into a .three- i onal one articularly prefer y used as |
the act G BePR! ¢ plegaede. 4% is i, fhe Ohg‘é’lﬂgta dﬁlﬂélaﬁsnlf i%grﬂ@?’tmned:
el ectroge &x6e6Fhain rbf?l?esﬁolﬁflzahﬁ:r@édt%ﬂe id nﬁﬁ?bpéd | e a@ﬂ@ated%ﬂ?xgﬁﬁajs to

strength (such as a tensile strength), and having an extrenely rge
speci f i beswved meE bean,eﬁ)r &nample| ampaer &Mm shapecer a pomm]ven fabsicahhpk. bdibers

noted th ri.zabl e el ctrode [ onstitute

onl v oPeined el FRrRARE hd R e Al $Rtr R B SRR EY Sinise § Rienol

act i vat ekirC b BBeR! add@oflihiciatBe fib&a td Ain fhdBofeciRY smtulﬂleeﬂdﬁéirémnt ito a

anot her conponent such as a bi nder pol ymer for inmproving the ornln%h
e

propert ;lﬂeesﬁawsw@@bmq)we partigplady peefgrablyansed asgth@facm‘rﬁéeqo@arqu Fibpise

el ectro I hat d
in thlsqgase |n§F f??.@ fg(%g?ge %%eﬁa% '$§$ﬁﬁ§ i g%gMﬁ? and
fl uori deneclidgcdd lsﬁtd%’[h pmbry A4 teinSilddtengmyl anﬂ ha{mngam&!xlﬁiémdfy l@se bggcaid sorfice
to 20 parts by weight with respect to 97 to 80 parts by weight of the
actlvat@@a@§¢86ﬁ36Pﬂ¥ﬁEm§€tlvated carbon fibers. [0034] The

adsor pt E%Uﬁnif I %uﬂrl}égn&t IR HRY R AR le?ecﬁjgﬁt%h{ @decdse lﬁf%eoeoéo%§ﬁﬁ1i fd only

i nventi e chenlc adsorption forne et ween a bst ance o

whi ch tbéﬂmamawmzébméoebedurmﬂ@mwdcmbondﬁdmandﬂkheﬁdﬁu@c&bonbhéwdmﬁgmbd
ion) as |1 .as p virt ft ct|

exanpl o SAE0 %SSF%%@%@?@&H%H R e i iane

of whi Clpe ktﬁml e%@bkﬁap%l &?énﬁ@ﬁ‘f 1S e&sermﬂmﬂnﬁgt&emér%tgaﬁﬂmé BRctrode.

drug ion). he adsor ption of the second drug t
pol ari zﬁba@p@eg r thde binder heolymeerthitorpan be suitably used in this case include

polytetrafluoroethylene and polyvinylidene fluoride. The binder polymer is blended in an
amount of preferably 3 to 20 parts by weight with respect to 97 to 80 parts by weight of the
activated carbon or the activated carbon fibers.

[0034] The adsorption of the drug to the polanizable electrode in the present invention may
be chemical adsorption formed between a substance of which the polarizable electrode is
formed and the drug (or the drug ion) as well as physical adsorption by virtue of the action of,
for example, a Coulomb force or van der Waals force between the substance of which the
polarizable electrode is formed and the drug (or the drug ion).

[0035] The adsorption of the second drug to the polarizable electrode in the invention

according to claim 1 can be caused by treating the polarizable clectrode with a solution
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according to claim1 can be caused by treating the polarizable
el ectrode with a solution 6 prepared by dissolving the second drug
in an organic solvent (claim?2). A first process of causing the

pol ar! 2BRifrel IRF hislink A& SARHA il ind B BfAnfL! ol ({1 DRV R e hrocess of

according to claim 9 can include:”a first step of "I npregnating
pol ar i z&ais;mgethe pblaodableklehtredestoladsdrb thepeeprat ddg lnythednwubn ancg)rdlhg to claim

ool ar 1 2 35rd nelyite it ate ot PRp Ry iretherSpg i cediorB st ictihihuiared by
[0036] Aisk&IvRlg thk caleal Bueh ﬁﬁo%hbﬂﬁ@@mveﬁtaan@ﬁ se&ﬁaties&@béﬁ/dryﬁ%%a%orahﬁable

organic solvent in that case en a polarizable el ectrode
cont ai nﬁ}egtr@stqtomp@@zecthmtﬁan@rsObJ@nﬁ(vhtnred%ar bon fibers is used as

the treDOER: A7isfef BBl Ryal e hART Bl B pEerRED BB s chblly Ry i

second d#seg Whdnhepolaneddld aectﬁﬁl@%dtaﬁgng ctBlafddBarbdnir atQvaad ciBor fibers is
treatnent jnvalving.i nPregnatl ng the polarizable electrode with a

sol ut i oMsek as Fhedefz!alilw«b g Alceirodendnd Hérdgaing is useh@srihe dirstougs the treatment for
pref er ag%%sur% Wan d ct%oeeftgr QJrH e %59011%03/&% Hp{he'?ﬁ;e%l'tlfiﬂ la@r;olrgmg to claim

prefera rylngt e resul tant e treat nent
causi ng2tdnd 0 qanlbaral tralhentehedting d@ptegnatieohe pb]aﬁzeﬁ:é@ eledirelteLgith & solution of

prefera such that the treatnent. involvj regnat on and _
the dr y?ﬂé@%ﬂ ingHhane Vé‘b%ﬁf’oﬁ%tr%t@nr‘lfmmf%’fagb’s §h’6‘8¥eopf5% ‘”ﬁ’&’ 3&0 20%,
that tge ﬁﬁﬁﬁﬁﬂ&rﬁﬁfe%lf% ttohPZ"/% %thr?fﬂgotile rbé@lﬂﬁﬁt‘ M trBatRicARRY ca’uE‘ing the

t he foregm ng is"a ratio of the weigh 't docaine to the total
wei ght pélatizalbe elentzodertd adsdrhrilnd secpD @l iTheeferaldyspeli that thie ttehtmad drontiving

drugtothe olalza ectrode in.the inventio acc ing to

¢l arm 1€ n 3 By VR Fperha ShSrapp Fasr g imSes Hhotlh bnoted thar
agqueous theSd@;hbléﬂtﬁﬂoh Bf WRiselution salillo@inetil eth9R6IGA @h@ltbk@h offpds aﬁ?atﬁ%ﬂhé Seight
di ssol ved écl aim3). The first process of causing the polarizable

el ect r ogbligesaineda s toib wetghbablidncaigeiand eenelnvent i on  according to

cl ai m 9y | AL UGS Aol IdeSthe SEROllo B SRMASLARHIZIBRLAY LEL Fpveniion

el ectro ueous so e sal secon

drug andcdobdingab d:l&lﬁl dlc&ﬁdiev&ilsechbyamﬁﬁlg shee polafifabl@ slecigdd h@th an aqueous
pol ari zahl e el ectrqode with water, the second step _being E)er or

alf ter tARution 43 whighep:saltpf the sprand wpggndrangaqd iy dissdvesb(driny abl eThe first
t
the- secbseS; SERRATEF U pifible bl 16 SLE8 mERethPRRIEMTH, Bffion

el ect r odecocding & clamy 9 et lmhtdeda Gest ktop oﬁnnme@amgelmb pcﬂmﬂabh die¢dmends wiith the
used as the pol.arizabl |l ectro and li,docaine.is | as the firs
o Aieon? Sorf T BBk RS O R o AR b Beid 6 isdavid bt sep
the sec Qf‘ﬂraélﬁh'?tﬂef})old?ﬁabl@\éfé&ﬁb&%‘wnﬁ%%rd&lg Sedofid Glepbeing ﬁéffoﬂlﬁecpﬁ’ﬂfbrt?l‘i‘e frst
treatnment involving inpregnatin mmgbrarlzabeelectrode W t

aqueousstep] and @nﬂntd‘ step oédasrlng thwml ¢ledroda o rvgptarlZ@dnclehmahq‘: dnrdostep

preferaE 3e %9 o d (g_lglef R/@Eaﬁﬁé g)to 20% or particularly

prefera?l\égé’ 0) ES fg? ﬁl the resultant with water,

and dry{ougsy hFof esdthplanwhert h@olatieabloRMctrb@ caRiBindtactikgte® @hbohZichvated
carbon fibers is used as the polarizable electrode and lidocaine is used as the first drug, the
treatment for causing the polarizable electrode to adsorb the second drug in the invention
according to claim 3 or 11 can be a treatment involving impregnating the polarizable electrode
with an aqueous solution of lidocaine hydrochloride having a concentration of preferably 3 to
50%, more preferably 5 to 20%, or particularly preferably 8 to 12%, preferably washing the
resultant with water, and drying the resultant; the treatment for causing the polarizable
electrode to adsorb the second drug is preferably such that the treatment involving at least the

impregnation and the drying is repeated about two to four times. It should be noted that the
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el ectrode to adsorb the second drug is preferably such that the
treatnment involving at |east the inpregnation and the drying is
repeated about two to four times. It should be noted that the 7
concent 1

he. or SonyAlafin bPEANEMSoRfoH Cr R fling ARG BERMLAIER | Arig of
t he t ot dhe weighhsf lafochind hgﬁbdﬁoh&dfodhé\tmllv@ﬁglﬁmll\ﬂﬁfﬁﬂe hyd[r@ﬂl&ﬁ‘lde'ﬁiié Water
adsor pti f _the second drug in_the jnyention according to claiml

is pref éﬁ&?ﬁ 1 é‘F‘?Q{P‘ﬁ%Ogﬁe SFRONA Sy itk A By fCQRUNg Raflaibind %E@ifﬁrably
treated \éf'ﬁ)HnéH &Pﬁ%b@m&ﬂaﬁé\éﬁ@? Sdel hhid{ e tr?a%cf ﬁftﬂ?h’ 131'1 Yn advdficd {c CO a?xjh 4).
process |n claim9 is preferably perforneof1 ter a process

treati ng\ltehmtlpe]yarthez akst eprectees: tir cbiemvi i psifgrelelyi perfocined mfte@ ). thisddeocess of

such conditio i arI oIar abI |l e de

formed &FaURG %ﬁtﬁ 55&’3% ﬁh tf'ﬁ ‘Eré‘r‘ b Bﬁr sci}rﬁl% asful‘:ﬁn??‘}}htwn
bet ween phARuRElyakhdedht ot RablE %%tl‘éﬂ'éjlst f@ﬁn&pbphaﬁ;@wﬁr&%&ﬁ f¥ivated carbon
dlssoIV|ng the  second drug in the organic solvent or the aqueous

sol ut i odibers, hpidiity ﬂvet"se&ntthmpolark?ebk@eql,@smd@lmrbtheaﬁlatlmheree@ted biysilssolvmg the
di ssol ved ¢ be i.mprove ce the efficien

Cir o+ Reec s (R LRUR ol ASHE Balddfs St BIAER IneRaR Be e Rpond drug
| mpr ovednd ltie 810us disbslvedtadbé RaprovBE anddHehvatiRdefigieh®NoOEast Weth which the
activated carbon fibers can be treated with glycerin b{ a known

met hod. S¢@edgrugradsorhs de thearalarizghleidlecimde pandeimprovade ndf haulddie nodedyibpighe
by i rrpr g%&qgaﬁgﬁ orPBk aarcggﬁpé %ar}?oﬁcﬁﬁqu%aﬂ“btehﬂéaﬂ& q}’ltlﬂggl Lt ! 'bg known

(cla uch procedure roperty whi ch”ener gi ion
fronrthauﬂmkhrlzable el ectrode to the drug solution occurs can be

i mprove 0 Alter atlvel the drug solution in the present
i nvent i g‘?@@i 4@% fraeqs Hﬂ%éndthﬁgpre%%r VEROROCE 56 B@Bt P ringIragetng rihe
t he frowaaem@%?ecﬁbé@ vifh Hl@edrﬁglséﬁl'tléﬁ%lﬁnﬁl Ctye@esdcl @#beBdfle, thé Broperty

this case, the degree of freedomin the adjustnent of t'he anount

t he dr u@lﬁeWhldlmnet@zateineﬁpmdhe rebsieatlk electnodd do ithe domssdutigr00d@is Thebe
ternt"drug" ai used in the specification of the present invention
refers tPEV%ubst ance, regardl ess of whether or not the substance is

prepar egooai ehrchasivalyC aid ahp shlstebn B8 t&cﬁre%nt nﬂadnﬁaﬁtﬂaﬁgéecwdaﬁt theNdrug
and which is applicab e to an organi smfor purposes including: the

t her apy solutienhelding portion plaegsh anghe &Onhswfa@e gide o thwotﬁmﬁbipuelmtr@de (Clalm 6).
22:]3;[ ?Pﬁ‘t\’lﬁs %L%ehttﬁ.eed% Bpﬁeé(ﬂ)?n ﬂ{ s%ngrit #ﬂﬁﬁe %'uﬁf’i f %r [cgﬁg%ﬁrrﬁl the

Ion or nce eau
term’ deugub@ﬁmmambwmﬁdbemniasaipe0|f|catlon of the present |nvent|on
refers to an |on whi ch is produced by the d|5500|at|on of a .drug

i ons andOQtkl c ThpIteyR "drugol % ¥53d dndpagPedtisation of thy mRsRaREnEeR éﬁﬂers to a
action. ({044l E%Qrdﬁe%ﬁ By vl r%PlnH{ ERNSubEENSS R DrkPrd 1 GHiSPE bd b GREhRANrug

of the present vention re
effect or pharmacological actlon and which is applicable to an organism for purposes

including: the therapy, recovery, or prevention of a disease; the promotion or maintenance of
the health; the diagnosis of the medical or health condition; or the promotion or maintenance
of the beauty.

[0043] The term "drug ion" as used in the specification of the present invention refers to an
ion which is produced by the dissociation of a drug to ions and which plays a role in a drug
effect or a pharmacological action.

[0044] The term "drug solution" as used in the specification of the present invention refers to
a fluid substance containing the drug ion. The term "drug solution" as used in the
specification of the present invention includes not only liquid states such as a solution

prepared by dissolving a drug into a solvent and a stock solution when a drug is in a liquid
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a fluid substance containing the drug ion. The term "drug sol ution”

as used in the specification of the present invention includes not
only liquid states such as a solution prepared by dissolving a drug
into a i.0 S i, ClLLE :
Srate. Botals ARl Qas SR iR dabeRIGE Hitrhsitd b A Uhiopt B the ke
i nto a swofvendrugradfusted|to ke oirament shepalonmgpast simpeds tomgan atleattrparttof the drug
shape or,.a gaste hape as long as at |east part of the drug
dissocié¥¥§]F@SH?gﬁgF@ﬁ%. [ 0045] The term "drug counter ion" as used

in the sp645)f iMRt AR "Afud BRIMrEREN s WBUETH HRNspebRfcafion bP 1R picltht WAl &ltion
is present i'n the drug solution and which has "a polarity opposite to

a drug refers tof @0WE] witikhk i3 presert skithe' dmig sobwigniand twiecls paca polasity oppasite to a
t he pre%Fnt.invention refers to the surface of an organismto which

a drug iO% ©3h be adnini stered by iontophoresis, and includes a

micosa i[0049) orhl tefaVkin! aded &f Me' edihSdH ofthelHiRknt Anddifon refers to the
specification of the present 1invention refers to a human being or an
ani mal . spdaerf apHagansto whishdgireg loncespeadmigiptereddyignigrhoresipand includes
speci fi ' P Nt tul . raf er ' ' i,

o esent “ntifa h o W RLERFC TACMER bt o uSed £ B8 sp G Bt g grogent
pol ari t ¥ynweppios iréferstto aduthati Geinglor ah @ME). The term "front surface side”
as used | Hhe speciﬁLcatjo of the present invention refers toa
si de cl &9@4% o hedergk tiolgeicahcayntss iins s gredindhe srssiiicgtemof the wresgnt igvention
t he devi : t i i ' 4

of an 1 e o WAL 5 Bkl of 8, o Hooigailoml M e PR SO R Bhas o
such as:pobamity oppmie handaigriesi n forned into a nenbrane shape; a

exchangdOT; TheriPert S ERRNAEACE ORirads WShar B5F PRACIHCHIOR AL oiapes javention
into a el AnesilbcRLdh m@%kirﬁa@mrganigfﬁlo@li Déehrkend 8hth RAing %n%gadevice upon

honbgeneous i on exchange nmenbrane obtai ned by inpregnating an

fillingadmbriseatipatadridapgiosuch as a cloth, a net, or a porous film

with a [ repar y (d] ssol vi I, nt sol.vent, a. .
Commoa 10041 KhoBrERRARMEL YorOhd 36 gt HhBBra® ¥lllie VArious ion exchange
pol yner inZexthrafesi tich iagt &1 ionOgxchite rebik FotnfedNite B nddnbireie §H65B:20 Betefizhdbus
can be introduced, or a resin having a functional group in which an

i on excheih§EchgpavipeEbmnsotaaebby disHersig aipn ssehange rese 16 g1bingder pplymer

| : . . . : t
Fo 't r a8 bl Mimifh R h REIPYRbr AU BNl 1) BEHENS i)k BEt A and o
exchangéaonmegbiaine iaf ctdhangy membiancrobéaitédoby drapregsaingrandofillibf aslease ingierial

exchange nbranes wi thout partjcular lim.tation. [0050] The cation

exc hangé“?ﬁ%‘i gﬂﬁx PRCoH 9T & P_&E);Jé i ha peluien pisarsd %Héﬂﬁjé‘_"ﬁﬁnﬁ% Agolvent, a
havi ng a,fuBSitibR Rodhoddli @F4iRehdnie, RESHRRMIOMoRABMEN hERmkzAfon initiator, or the
permtting the passage of a cation

like in which an ion exchange group can be introduced, or a resin having a functional group in
which an ion exchange group can be introduced, by subjecting the resultant to polymerization
or solvent removal, and by subjecting the resultant to a treatment for introducing an ion
exchange group. The ion exchange membrane of the present invention can use any of those
ion exchange membranes without particular limitation.

[0050] The cation exchange membrane in this description is an ion exchange membrane
having a function of blocking the passage of an anion while permitting the passage of a cation
(that is, an ion exchange membrane through which the cation passes more easily than the
anion does). Specific examples of the membrane include Neosepta CM-1, Neosepta CM-2,
Neosepta CMX, Neosepta CMS, and Neosepta CMB each manufactured by Tokuyama

Corporation.



(that is, an ion exchange menbrane through which the cation passes

nore easily than the anion does). Specific exanples of the nenbrane

i ncl ude Neosepta CMl Neosepta Cm 2, Neosepta CI\/D( Neosepta CM5,

and Neos[g@_g %ll RSk 5 r‘rg t?ﬂelﬂ_ﬂjéfﬁy t?&n' @m%oﬁo&gﬂﬂnge
Simlarly, the an xchange nenBrane 1n thls escr tron I's an 1on
exc hangenemiﬁam hmang\ a\fumagma off llrtm:klrxgrth@padshgncckﬁ aatioheviikgsagétiof tle passage

cation ile ttin as of an anjo at i,s, an ion
exchang L AR BHat 5 GUgh AR Ehes et AL ot b s S pses M casily
the catim @eRaton SRR fSpfccﬁ?&aéiﬁfnﬁi‘Es Qff iR MBARE d8udeich léﬁu%dn%@ membranes
exchange nmenbranes into which anion exchange groups are introduced

such as lmecmbph anjat ekchavgo o atdliBrodupsbsuspt 2 N@@&@ptme’dﬂebﬂ‘éeoe\e#ta AM-3,

Neosept ach ac b kKuyana

Cor por adiients s SRR MR SRERal oo NetseBe ARS8 BHR Tipptactured by
i nventi %ku;?di'nd garp@mﬁagnge menbrane of a type in which a porous film
is filled w.th an ion exchange resin can be particularly preferabl
used. s;ﬁ%ﬁith (ﬁaﬁtlh9 jomprchapecanembitge Oﬁﬂmraﬁfet atyﬁetimve@nb@n exqhppggymgmbrane
por ous f i.0 i t 0..0of

or ef er ab:fyn@p ﬁ‘lﬁlésasﬂ/gr%ﬁ% ?@Hglgeiilge;ﬁa tfll E‘J é)Jc Ik} ca?l be particularly

parti culpmsfbmbm ﬁs‘eer aspgclfz&lltyOarﬁﬂmna&;s%geaﬁelherans eﬂtalﬂeheaypﬁnﬁngsﬁ f)dnbm film
formed er eon h ving a,large nunber of small {z)ores havi ng a
pore si i%lt ﬁP@F‘ 2xge 93591 @@5@183 rafiopt prefargbly &y e(%séfl%iyv gprey Precf%ra@ycio to

m or Mejt,g ciu@argszteﬁerQolf thf' dt()?%df%ﬁ% 3% ??%r‘_fvjl_)gg%% b Pordis I Rfimed

according to t nt ne at "a porosity
of  pr eftimredl lyavﬁﬁg adzarg&mmherrcﬁ' soadlf Im"rai)hawi@a tmaaﬁ)(p%e Ore ofbmdeferably 0.005 to

prefera 30 to fllmthl S ref er abl to

Dho. o ol o more Pt b1y Mo 2 P, Op okt sty Bodie §2uem G Srebg g pore
[0053] The M¥ResS h&@rdﬂ?é 9§ kh& Bubhig ﬂlﬁi&sﬁgﬁm@fﬂﬁﬁ Ki3883- 1'590)99& orosity of
described for an ion seléective nenbrane or an ion exchangé nengrane

i n thi s paferablypil wrdXdeagomwqueimbbsdtia QQ?Am@ranost waafenably 30ote G096 ahd bawing a
t , | f t
Fequost SHROPAES 87 By T DA0 il e IR ST 6 4 B0 2k eate 15

is sufficbephl.y exerted because a rate at or an anmount in which a

specific_ion passes thr ouglh each of the nmembranes is sufficiently _
smal | a$0@Bdpdhesxpisssiemt bloeking Hicrrassagg ofjapiien'] orpe dgserited foy an defpselective
express f. i i .

e oo A 00 S0BRl 0 WO gkt DR AELGHNY B o
t hat noisrestallostedan pass, Iatrqbdmmﬂee nfok Ieﬁarppis,smg eaw whére al fanctiantéquested of the

i ncludes, for. examl e, case ere a rate at _or nou
whi ch t KRR felertivg rerﬁed Bl Yge fpranbrangis suffician Vé%%ﬂbeaﬂewate at

the ionexehanagt TRWHANE sh&cifC il FsdOhdlzh @Bh Y R nehld®ned is sufficiently

function requested of each” of the nenbranes is sufficiently exerted

even whemallles gagseggetoothat of another specific ion.  Similarly, the expression "allowing the
passage of an ion" to be described for an ion selective membrane or an ion exchange
membrane does not mean that no restriction is imposed on the passage of the ion, and includes,
for example, the case where a rate at or an amount in which the ion passes through each of the
ion selective membrane and the ion exchange membrane is secured to such an extent that a

function requested of each of the membranes is sufficiently exerted even when the passage of

the ion is restricted to some extent.

Brief Description of the Drawings

[0054] Fig. 1 is an explanatory view for showing the configuration of an iontophoresis

device according to one embodiment of the present invention.
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the ion is restricted to sonme extent. Brief Description of the
Drawi ngs [0054] Fig. | is an explanatory view for show ng the
configuration of an iontophoresis device according to one enbodi nent

of the pr esentFi%.fQ’%"ah%pla%Qtoﬁi Yiew? fhiSstRViRX Rh@ BSkMRAYatdnC¥E IR iontophoresis
showi ng the configuration of the iontophoresis device according to

anot her dewisodtemeding of andieer pmbodiment nf/npresant ifvgdion3( A) and 3(B) are

each an expl anato Vi e r show ng the confi.qurati.on.of . the .
ont ophor eai o Ty PLa) B 308 o <0 AR strlenERpad 1B S e fidsamion of
i nvent i @Ke iohtdphorksis Hedibe g&@hﬁﬂ%atcpmotn& ebb&imenh OB grds&if invention.
configuration of a conventional iontophoresis device. Fig. 5is an_
expl anat ory vifégv #df ahetplpeptenieviewnfargthoating thefconfligigptiom gf &t senventienal
assenbl i one enbodi nent in the prior application. Best
Mode fo¥mgb rggﬁgﬁgﬁ%'the I nvention [0055] Fig. 1 is an explanatory
view for showhig 3 vearcexplargtoratviean faf shawingdtieaphfip@atisn ofdawi@Rink electrode
according to_ one enbodi nent of the present invention. [0056] As shown
in figu@@ﬁ?ﬁﬂﬁ@mﬂﬁﬁﬁﬁﬁH@FégwgdH@WFE@mippgfﬁﬁﬂﬁﬁ%”hainIy of a worKki ng

el ectrode assenbly 10, a non-working el ectrode assenbly 20, and an

el ectric power source 30. [0057] The working el ectrode assenbly 10

i ncl ude$Beat Moll¢ fmtcarryihz cumothedotantiono pl us pole of the electric power

source r h,an electric supply. line 31 and a.pol arizabl e, :
ol oot r od0035] Fiflakat B SPHETRRO e (ot SHEaE JB° SpoTRRERYl poapciontophoresi
and its defick  Qkdorlifigdb Gh&BmblifeROITIRE P%Een%&venﬁ&@58] On the other

hand, the non-working el ectrode assenbly 20 includes an el ectrode 21

connect é00%60 disnshowiolre fighreshtheelostaphpresipolericesbus demsdl mamy g amorking

el ectric,s ly Li and n electrol yte sol.uti on hol di.n ortion

o5 For RsSHPRYSatmBB Ay p BPGvsHat SRELIR HEaiP 2l M et mE PP dphiha0.
21, and [0057] eMhe Rdriing %l d&toie dssenbB TPMcRIdBEE cdlfectdrAQ3hnddied RPFIME pole of
collector 12 is a nenber for supplying a current fromthe electric
suppl y the electge powersourpqidl Hioughert electp supmy lngfl e apwlaizablgisiestrode 13
el ectro i : I . i .
conduct P T o hetiotlshBiib SR oq RERE pYand Bt (R PRl o Blvaingy 15
a cond({iea3syte Omtherdtiadr Haad, thg nansvakingrelpede hisembbBs2® iriclidey agrel@trode 21
smal l er sheet resistivity than that of the Slectric conduct or

y f
whi ch t KRAssTed tp MiBpSPAlP aEthesiretricspqeersgpice d Uitlropghe pe Flagiry SRy lne B and
addi ti ogy £R4BARRe E61885:5 nOMdirAp R8N B5 B6F hHIBRG! arCal tRﬁyt@%BHt'%Hl'ﬂr i i
pref erably usegm?n t he coF%%%tor 12q§%r tﬁ% purp%se of , f%rlefgégﬁéyﬁh
pr event ithegeledimde|20if arshitsodntizetyrst sivred onpovrgainerf28%om the col l ector 12 in
222 ecaZTOd%?r Thé aggxlrjgccﬁfélc%tr "19%s g%‘etm Cetr ort shu%pfy?xllgl 8 %lt.lrorént]i%cim Itﬂ]e (E.‘.IQ(IJtIS‘iC supply
line 31 to as wide an area as possible of the polarizable electrode 13 at a uniform current

density.

[0060] An arbitrary conductive material such as a metal can be used in the collector 12; a
conductive material having a smaller specific resistivity or a smaller sheet resistivity than that
of the electric conductor of which the polarizable electrode 13 is formed is preferably used.
In addition, carbon fibers or carbon fiber paper can be particularly preferably used in the
collector 12 for the purpose of, for example, preventing the elution of a metal component from
the collector 12 in the case where a drug solution contacts the collector 12. In this case, a
collector having a terminal member obtained by mixing a polymer matrix with carbon and a
conductive sheet attached to the terminal member and composed of carbon fibers or carbon
fiber paper, the collector being disclosed in Japanese Patent Application No. 2004-317317 by

the applicant of the present application, or a collector having a conductive sheet portion
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col l ector having a term nal nmenber obtained by m xing a pol yner
matrix with carbon and a conductive sheet attached to the term nal
menber and conposed of carbon fibers or carbon fiber paper, the

col | ect @bmpBidath fAtaffonORREs bicadRAMRS Pap@! A1 an \BRsFA f RRolN@hiRA9 Gordpdsed
73 1 7 by "the applicant of the present application, ‘or a collector
havi ng @f cemhdudiberseorgadwn fihsr pirsn and pag ofipdédds dhprsgnied withzewatenrepellent

b fi d i i i.ch.is.
carbon PRREie BB ToueARne ARs FELEREL BuRRRs Mol ApRlication ST P 72593y can
W th a weipertichRpE!gréliablypg@elimer, the coll ector being disclosed in

Japanese Patent Application No. 2005-222892, can be particularly

pr ef er abP8p1ds edternagively] assghowndia the/bgure, amanHaciaringcqsheclated ty te farmation of
manuf ac i yol e e o) : 1

o cdud i BeeBET ohf b Hellod ) Dl AEHRHC Biphior | 2Bof bk B i
film fdomed by apglpingi angomiuctivedtedting @oatadtingg adidiveiposvdar @ohdakci icki®on
powder sucH as a ca}I_rJ]sbon povnggr nto a substrate 11 made_of, for .
exanpl e POPRgLTR 2 sPpstiaff L Radcof, farexample; plagtics uhip s faspehe slectsiggupply line
col | ect ??%b I i PR onalal=Tel . .
arbitra?33#§€ Od}ﬁfﬁ§19§%%3§gkg gﬁgyan eggﬂ%fgﬁ?ﬁﬂﬂ%&?ﬁ&gQ%@%@nfmho¢the
f or med digutehshoback esamplede vdfick & &nd dbformed en e ackl sutfive ofdhd substyate 12 and

are connect to.each other through a thro -hole T forned in the
SUbst r &bl colipetol AG Fpetinceied 1Y eod it hitonh SdiroR bt B ataiecip thbsinate
land L wilihd el Ripply BaCPNUohnh¥@ed ROME IAndeL wi@0 &2l exAmBledb@on@ictive
menbr ane-1i ke nmenber containing an el ectric conductor or activated

car bon Bdgsig- a capacitance per unit volune of 100 nF/g or nore or a

speci fi face area of -1 ni/ r r n. be used. in th :
ol ar i 2 0T POBEFEG Homtfsaut ReplB Bulling ) BERul fpRfctor or aciivates
conf i gukadbos havhgahapadiansd Falhi veluaed 608 MB/gick mdr@br 854t Esurfads area of
foll ows: a, conposition obtained by blending 97 to 80 parts by wei ght

of an adtMVAPEHORFABd Uspdidbe PRatizaRle leetprdeilBi ¢ surface area of

about 1 / me i i

s ol y LR P birtidhisiy freflali bl e fthe Mlpckrsbl? ERABT) LTHE: il

a | rrerrblasglfcdlo&haa) eom{gjﬁﬂﬁ@ﬂ olﬁailr[fed By bfeﬁﬂia'g@ﬁlte 80 paifts gy waighoof of activgted carbon
ol ari za electrode 13 is,. for ex e, ve r non-woven

1? abric _ﬁ‘ﬁﬁgero#a"é’&% P\F_BF% © SHHHSAIES B gg?“tc}p%trﬂégg\ﬁﬂ_{}bﬁ t%rzgrﬂﬁ‘ﬁt-swv‘@ﬁ‘ght of a

fabric iHIcegoRhRY swhi Bs 38 tra%lubl%ea@w%r&rﬁm@yvlim&ﬁé fRbrife A BR&fed into a

pol ymer such as polytetrafl uoroethylene or pol yvinylidene fluoride.
Act i vat exengmensoshapé.ber s obt ai ned by carboni zing and activating

novol oi i ber,s each of i ch. has an trenel hi gh, specific

cur f ace 9L BRRE Rriprlle hgatRot B SRR eI RHORSR T b e erampe, »
st rengt Ryove®or exoarPbn BB8Hc halcdO0adlvated) cariidfibérs i€ Blel ®B¥erd Br non-woven
flexibility can be preferably used as the activated carbon fibers in

this cadebricThapigenatvhiveith ehpilod td BEr Barbbbai Welghtop! ciarbinster Zpalymenguch as
acti vat bgg(tetraﬂuoroethylene or polyvinylidene fluoride. Activated carbon fibers obtained by

carbonizing and activating novoloid fibers each of which: has an extremely high specific
surface area (for example, 1,000 to 2,500 m>/g) and a high tensile strength (for example, 300
to 400 N/mm®); and is excellent in flexibility can be preferably used as the activated carbon
fibers in this case. The activated carbon fibers obtained by carbonizing and activating
novoloid fibers are available from, for example, Nippon Kynol Inc. under the trade name
"Kynol activated carbon fibers".

[0065] The polarizable electrode 13 adsorbs a drug, and holds a drug solution composed of
an aqueous solution in which a salt of a drug ion and an acid is dissolved by being

impregnated with the drug solution.
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novol oid fibers are available from for exanple, N ppon Kynol Inc.
under the trade nane "Kynol activated carbon fibers". [0065] The
polarizable el ectrode 13 adsorbs a drug, and holds a drug solution

conposedqoef &‘r?%ﬁleséileé{fddgnw' Ban'hl %Ehs@ @laﬁscg'{) tie % b ¢ O% %I%g cBf be

acid is dISQO|Ve nat ed mnt t he
[ 0066] ‘ﬁmprqgohiadmnﬁutthedaigesohmoddayllﬁb ﬁ)ﬂnwﬁngmacaimbto adsorb t he above

drug, i npregnated with t u ion the faoll own
o e QS TOAFR] ST ABenEIor et the ORI el bl AT AGRUNE is

el ectr O%rféﬁné&a@éi fidt Br&c@% A, ithe dRE( E&BH@%@? t@bk 'a&s%?rbé’drlgﬁﬁ%%olanzable
Here, the drug (second drug) to ‘’be adSorbed b pol ari zabl e

el ectr od@cnredq: $3 as @Indr.ug effthe bame kind dsithat cda ch‘n@(ﬁnsf dlalg)jrm@le (dirag salution with

d t. which th | bl | 1
o Phor SUHAT i WAl AR oo s el pa R b P Pafisd B8RS rater
treatne l’IﬂwQﬁﬂﬂh‘H&tQ@ﬁ fherpeEema by Rhsegakinadhd PelaRaibld éldéaRide 18l Wik ra%ﬁltlon

13 with a solution prepared by dissolving the drug (second drug)
an or garepass haedissolving thegireg éqeaqn@druwndmwg@w golent, giad) praferably, by drymg

| ower 3'0 a?t%}.xlt Cel Qs;er alk oﬁbf)l '11%1?’[' élrgg‘ﬁ" gﬂuse%agggﬁ‘hg&eﬂt&y high

hi gh y suc as e ano can

or gani ¢ vehkilientudtnas kitanclasd be rprefaldﬁiyt u@:ﬂ as iR (xghidit isohlhe ieligetaagsle In
13 can be i nhpr gnaf ed with the above solution by dropping _the above
sol ut i oRdfigonstee pelagizable glegtredeck) ¢ lmregalatewlrw@ra PYfgSoffeon by dropping

pol ari zafl E’Tcﬁzlees%h ti%ﬂ% tHe3 6191“&&%?6 abV RSl Wt 'b %@glhe olariza 1e electrode

Al ternativ e ‘above First process o cau i ng the” pol R i7a
el ect rod8 1ﬂﬂletaboadscduh)onthe drug ion can be perfornmed by inpregnating

th | ar | zabl th | uti, i n whi
sal tof (0BT ariisFrediehn e bty hosheoame atrabsing B pdarigbie Sgrgrdrlage gdsord
washi ng thd H‘ﬁ:lgrlﬁﬁ 'ébﬁ BQrpef%ﬁﬁbd\’W Bfipre@ding iid ﬁ&aﬁiﬁ%ler ﬁ@éﬂ'&d@"!@ withl@n aqueous

pol ari zabl e el ectrode 13 can i npr egnat ed t he above aqueous

sol ut i orsowonl nmwbmhql salt@félm)@mg depgendidrugp hugd aroamd &5 dlsﬂ@lquoplafqrztdb (eashing
el ectr O?h res’ultgn

rsing,the palari | e~el ec
above aqueous sto l}.llt I‘g‘;{E 6 ]ym& reaetg\’lréaﬁ’? f IPG P Pé At ??f&oflﬁq% can be
pol ar i zalbee ﬁlltédiwmﬂﬁwhgow hquebhiesdhiticth B}Dkﬂ:ﬁp‘p thEl abW'H Sduebtiesatidn ®f the
t he drug flrst drug) and the acid is.dissolve perfornmed as a

second DPplaigals eéﬁCfreﬁie { freoraibipemensing: the, pelagizable ﬂ?étfi’fﬂ“ehi ib e dbaNe [ggueous
perfornggFH n. for exanple, dropping the drug solution to the

pol ari zabl'e el ectrode 13, or imersing the polarizable electrode 13

in the d0aa9] So‘l trbitment fb Gi@leghhtimhthel hldrérablet ebebtiolatl 3twieh o dnu'gmhjtlen in

el ectrod 3 a ea Iy erln a thir cess
prior t 6"’?’{%}9 %ﬁ"le 5"”&@&%%"‘%&% ‘f %{1 Eona'?qu"& 1% 2 Second
el ectro ‘?oceEsOE'ft@r' men%tﬁf%tﬁ%?‘bﬁﬁe&ar L\ ti-éa?rﬁélﬁ éa% Y8 98rfBSndd 8y, for example,
pol ari zabl e el ectrode 13.
dropping the drug solution to the polarizable electrode 13, or immersing the polarizable
clectrode 13 in the drug solution.
[0070] It should be noted that the polarizable electrode 13 is preferably treated with glycerin
(a third process) prior to the above first process particularly when a polarizable electrode
containing activated carbon fibers is used as the polarizable electrode 13.
[0071] That is, by reason of, for example, the fact that the activated carbon fibers are
hydrophobic, even when the solution prepared by dissolving the second drug in the organic
solvent or the aqueous solution in which the salt of the second drug ion and the acid is
dissolved is brought into contact with the activated carbon fibers which are not treated, the

solution or the aqueous solution does not easily permeate into the activated carbon fibers, but

the permeability of the solution or the aqueous solution can be improved by treating the
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[0071] That is, by reason of, for exanple, the fact that the

activated carbon fibers are hydrophobic, even when the sol ution
prepared by dissolving the second drug in the organic solvent or the
aqueous : .

i d 1's PR RS Bl ifinht ol ated a R HE el PR e e
fibers whodks earcbenstrfonmed iregh additeonalHpkmbothrfaghiort. he aqueous sol uti on

s0e ol T R e RO s g
by treaty,dgechhe pgoﬁ,@ssﬁﬁlﬂﬁ{i HAQRhE t%labﬁltsf @d Qf%s}:gsiﬁ/cﬁ}{tﬁé @ﬂuggofuh@n ggi @b eGthe

carbon fibers w ycerin, whereby the first proceSs can
per f or mgpdopentyawmitlasidhidhi tbe diugysobrimotihhéld siniimmoldrixaziz]eld@lredell g Abe refuitgthe

solution wth which t ol ar.i zabl | ectr.ode, 13 i s i egpated in . .
he " secaitt B SHBYEE,of g PoFERER Foista 68 dhke ofies B0E; Fhichr e lpviee is
drug soladientled 8dh bé&RhMGOed. NEA p%ﬁﬁﬁfl%?r&eﬁaﬂlé"éﬁaﬁﬁlé BEtHAr tHE k&R Whdt QfAn be
is held in the polarizable el ectrode . As aresult, the ease of

handl i ngised it thes grsk as hydapxyprendesiivtnge (HBCan dlheneonéens et which MIPEC dhblehded is
devi ce 'aﬁymﬁéﬁﬁﬁﬁﬂeﬁ%ﬁe?ﬁg‘%om%'ﬁ‘goi A particularly preferable

exanpl e ckene can used in this case is

hydr oxypoorsy! delthislcafbodindng)the pbRrieaté ertiréde VhischintiRCio Bolbltiendrg sofution
appropriately in the range of about 1 to 5% [0073] In this _
embodi mWtbeiRg EnprsEtated yithahe duwg sobuiony 80 pgolasizaklg destmde gontpiming aggivated

sol uti OQﬁbgﬁe(f}eééﬁga%Waﬂ%ﬂaﬁﬁgs With "W iiPR gl Hﬂl@fﬂ%ﬁﬁdno&n ﬁ%}lnf\}gttee%i(cellenﬂy is

pol ari za ectrode contalning activated on or a
car bon fpattetariynirefevdbi et he tilrpodarsmableteleeirodaind.per neat e excel lently

[oo7h BEAIG PR Sn Em e Boniani subirede ) £ Brbordstiaaqgoother with

bonded tgnHagive QRRIvet Ilorder A HAE WHRrEBB SN M4orAA 2 dhd WS adiBlc ectrode
state where the collector 12 and the polarizable electrode 13 are

mechani dal 4rg rageliamicaltyt end/el eatitigalyoenmaetted to sadnctheotiagrbenfayotably kept. A
f avor abl ept . conductive ,adhesi yve using .a carbon powder .as a
conduct iYatFvE aftne S0 REE b GO SRS o Bhala, BOR B BEHRta ud o5 the
for the cpHiwdise adhesieOA fEXMERIuEposP ro@,\f@fl%kdiﬂllalameeélﬂﬁlg% elfutian @Bk ahetal ion
ion when the drug solution contacts the collector 12. [0075] The

wor ki ng véieadhe e sabuiensspytagio theamlleatpt Her i ncl ude anion sel ective
membr anﬁoiﬁ %e%b‘?kfn%%ﬁ‘éctrﬁ?é 5%8:81]}1?] B itubhiG igaﬁﬁgﬁﬁgkglg@xﬁe%tgﬁg&ne 16

13 as a itrary coffponen A mennpr ane- avin

such chanabé¢ fontsdurfacasidé of ihk polariitde plessaiyel 3ofs ad aritratyagigahetount er

ion whil rmtting the passage of the drug ion jn the pol arizable

el ectr 0&50536?3 A gnegpEens Bl Vea@gla hayng uch gharagerattici dsetonblnpl e Passagenst a

a_resul toiolbfiesRllihch RACHAIM Sl fTb J36: o0 bHthel Mg Ich 4RI %ﬂl%ﬁb@ds&&de
be i nproved: ?0077 The 1on sel ective nmenmbrane 16” can adopt a
sem - perl3eiapreferabin nagike as tgpenvdelechive pemmbrtse d6d Ak actesult, hthe pdBsienpy with
of the aque ions on .t héa basi s. of .t he nol %cul ar wei ghts, sizes,
which the drug 10n is administered can be improved.
[0077] The ion selective membrane 16 can adopt a semi-permeable membrane shape which
permits and blocks the passage of the above ions on the basis of the molecular weights, sizes,
or steric shapes of the ions. Alternatively, the membrane can adopt a charge selective
membrane shape which permits and blocks the passage of the above ions on the basis of
charge. A cation exchange membrane can be particularly preferably used as the ion selective
membrane 16 of a charge selective membrane shape.
[0078] When a cation exchange membrane is used as the ion sclective membrane 16, the
polarizable electrode 13 and the cation exchange membrane 16 are preferably prevented from

contacting each other by, for example, placing a separating member formed of an insulating
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or steric shapes of the ions. Alternatively, the menbrane can adopt a
charge sel ective nenbrane shape which permts and bl ocks the passage
of the above ions on the basis of charge. A cation exchange nenbrane

can be eaétrsﬁatsaaﬁﬂwoi@f;gﬁeﬁng@gk%e gis@éjgeaﬁ am% ;be%gﬁ hg%dl%%ab@ap{]@a% 13Gnd

of a charge selective ape. [00 ati1on exchange
menbr andhé saﬁme@xdmnghene?mbraeellécmi velenélimirthoegeb&atioheof g ghamearatiieecation
o oo, iR Sebate | R TEp e o o banene e
separ at igatarizpR&lled@ERd £l BO chibiubahhiied miAbMREAGiidlo SaRARhAIOEach other
permtting the passage of an ion between the pol arizable el ectrode 13
and t hanaabe prevextehantec spatatiagenasbarin dhidenase isgreferidlgenveeditd beldaf drug
cner gi 230 SRl P8 B SRR e R Ph® g S Tu BB W U garofegvavie
and t he datioad 18xghiagearabr aRea I&uithtie FRPERE twit iv'ﬁidha@{br%ﬁitﬁfn fromYythe -
be prevented. The separating nenber in this case is preferably caused
to hol d Pelagizable elastrade bhtonhe cafiprrarehangganarpes| G 9GHISean bR AMpEFved he
drug_olhien 4 e Boddi PO ARLERDLE. 1ELRER 188e Laedie. 21 without any
irrpregn&te . a resalt, e proper ywiP I C energlzation‘}'rom
the polparticobd| lemidteat rthelesd dftan ¢elbetraat udhe exadndngévenmateriandadiog a lower
De e S SRS S o 1 ! S R AN S Bl oo
use of anyfhesblOdecttticGn InkBRAdY ShipptEss"FRE Sehdhti iyt ﬂ%a@ml M favorable ion
oxi dati on-reduction potential than at of "water such™as a

si | ver - slukve thecdi¢atmol e & veaten o ¥éhencr palfirizahlepadédroide abhsed ab dot dlodede &, the

i nhi bit or suppress.the generation, of . r an, ynf.avqrable ian.

due to PREPTVERHT BTirdi BoRAGRE BPT WA ARHADY SPFE (0 QeqRbE oftion held
used as pyh@ie )IRELIRESoldfion hBRIINPPOHBA 16 Michiy Wi Khingleval Eﬁ‘imﬁfblgﬁ:itﬁiﬁ the
the pol arizable el'ectrode to the electrolyte solution held by the

el ect r olpplasizalle Wactade viithi angelpeivol yto solRBon deving cemposiéon idsnbead do oy different
I mpregnad | ' ode with an electrolyte solution
havi ng (?%)Orrng%lsalE Fiﬁ%lﬁg%‘gér#%%%?ﬁfag&gﬁé%i fferent fromthat of the above

el ect r ol[g08H] s AritineaklechOASRhIADT, foradxbmeles gbldpplatinma sstaihless Qéel oradiBod, can
gold, platinum stainless steel, or carbon can also be used as the

el ect r odsoDe ysqd ap fhe degdrpdea ] innfor exaarigne asnwuheye s ganeriorola ggaer an
or an l:e i o] . r I S0

pr event ggfﬂﬁ%% orlS%x%p?g%hEa%%‘?g%ﬁliggl yag% %dclzlt rbﬁ\é\ﬁ%eﬁéemg(?gbﬁ (raf(g)fy%xeam ple,
sol ut i onppwipdately tchetiaf dot ¢ledtyd e saltion beldloyl the nligetpalytei sohutiodhobding pertion
case where an el ectrode relact(i@gn i n. the tgon-work',ng gqlﬁec&rode .
assenbl YR 1€ A WREHGEY CIgeirodgfeagtiony)) B¢ mplavasking redetrade apiemibly, 20 is no

smal | engidd 3a¢dRBrnaPHRbe of AA&KhmPle 2 8Bl th@bith€orsghsitdton hol di ng

h
portion 25 can hold an electrolyte solution in which an arbitrary
el ect r ol[§%& ] c dpatslestrolyts edutiombpolting poridge? ganhelf anteleshrobie sqjirtiat inowhich
fromthe_ e ctroezlltot{;u skin of an organi Sm,0Ccurs is. .
di ssol v&§ &pyrary & cté? &ﬁ szayﬁeeo SHCHERS, e, pIo érty ‘with” which energization from the

electrode 21 to the skin of an organism occurs is dissolved. Of such electrolyte solutions, a

buffer electrolyte solution prepared by using an electrolyte having a lower oxidation-reduction
potential than that of water or by dissolving multiple kinds of electrolytes is preferable
because the generation of a gas or the production of an ion due to the electrolysis of water
upon energization, or a pH change due to the generation or production can be suppressed.

[0082] An electrolyte solution capable of achieving the above object is, for example, a liquid
prepared by mixing 0.5 M sodium fumarate and 0.5 M polyacrylic acid at a ratio of 5 : 1.

[0083] The electrolyte solution holding portion 25 can hold the electrolyte solution in a

liquid state, or can hold the solution by impregnating an appropriate absorbable carrier such as
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buffer electrolyte solution prepared by using an electrolyte having a

| ower oxidation-reduction potential than that of water or by
dissolving nultiple kinds of electrolytes is preferable because the
gener at i,000Rh & HRSw¥en! 60 LY OF nQrAfor ARifiG4A tﬁ#ﬁ‘h tagpotrg\% membrang, or gel
el ectrolysis of water upon energization, or a pH change due to t e
gener at ivath the sploiduict i on can be suppressed. [0082] An electrolyte

solutio ahl e of achieving th bave ohject is, .for ampl.e, a

Poaut o TfBR A AR e Eie e Bt 6 DRV HE SPErACLS i % P IpR the paSsage of a
pol yacr yhiiGivetdrdfia e fsilel oF aolfivii':l% organisn] RPB3lelcbhe1yed 8ot ¥818ing portion 25
sol ution holding portion 25 can hold the electrolyte solution in a

| i qui d gndteperont bigpasseielof hacgagiveaiarohionythe seteg)pgtsohgionmokding pention 28 to
absor babl e . arfﬁpr.such as 15 abwoyendor non-woven ﬁ9bri% de off d

nat ur al 7S¢ P HIS VAT prepip L can be placed a an ATbutary mgmber on U&nﬁﬂn‘i jrgrace side

sol uti onf tHEHolAB sblufios BbRIGid Metitfe DI aNe a 26suliaitieNEabslg bf a balance between
characteristic as to block the passage of a positive ion fromthe

si de of the Pesifiveangdragaativnions at Heingriage peiweee theoskin pbthebiieg pgapisay gngrfhe
25 and g&p@ : ssage of a negative ion fromthe electrolyte
solutiog%ﬁgg |nd§bd$§Y%ﬁ 25 to the side of the |iving organi smcan

be pl ac§oh8sd dheadsbidleaive nientrernc 26 cAthaddpt archaigurstlactévesme@bradé shdpe which

el ectrolyte solution holding portigon 25. As a result, the stabili.t
of a baPSHE Huk hleek thﬂ?@SS&&%P? fireabane Iopsgant thedasis i chregn eupfiudly the

bet ween pi gy sikd &nqafdoﬁtrheselrﬂiléﬂeﬂﬁeﬂ@ﬁ@fnﬁfﬂn@@Haﬁe%iclgﬁéﬂlﬁé aﬁé'ﬂlcﬁbﬁs the passage

i nproved. [0085] The ion seéelective nenbrane 26 can adopt a charge

sel ect i vé theeatimvanens haplee Wi bl theemeolictwaawdighiso sizss, tohestapmsthapes af the hens.
above igns on the.basis of charge., Al ternativel he nbrane can .
Rdopt a Ao AROPeP RN THEHH N AL S BT AR et ably Sief BF oo Joprasicetive
passagenﬁﬁbﬁﬁgg@bove ions on the basis of the nol ecul ar weights

sizes, or steric shapes of the ions. An anion exchange nenbrane can
be part (€Q86ar Tc gpetpmenb$ yonibe avoslsing iskecirede awerablyi Meandntherispataimepd8 for the

[0086] EBS—E@Z&?%)?C&%@I‘O&@ asfsgllflbl % a}é@ é%gl%qgléggrtfgggﬁdo?f; 'cisngegg%%r 1191af%ﬁgla§urcl:ﬁ as

cont ai né non-workin e asse eac

menber postgditel m@mber tiabingr ¥ spatechpdbles WEhst@sng Phed abbe-mehgordd nkepective
havi ng a  space_ capabl e of storing the above-nentioned respective

el enent Slemsatel@rmed i deqlf and,baving, pm goemloyyse surtesger 186 cpp@mersThg and 28 can
contain h r -ab, r i :
rateri At 40 sl ffled BRG AN EAEH AN abab B P brdVenihye 1" Bbbration of
i nsi de aroigtive foontidnnsid¢ ootheaonfaoriwitpn afdoteean datden frdrs v wntsidbe andibecking

tracking the novenment of an organismor irregularities on the skin
ot ke She v emmntaoh i oftapigy OF SACanTAT (AR o, mEC R Bl WA ey A ik (not

appr opr kgdwn)Rhieh @:coﬁﬁ‘ﬁ@&i' & & appréptRRd idtbrikDNEapR¥RRA RV cAng Be evapg[)rﬁtemn

noi sture or ‘the inclusion of foreign matter during the storage of

i ont ophef ewigurdev threingtusion o forsign evatiee dudme thessragsf oftthe icditaphoresisalevise 1;

pat ched ahd id pe%acl)v% d’po%uﬁ’s]:e%%e[hg Ee\%gg Qar{) {)e tpg?ched to the lower surface of each of the
containers 18 and 28. Further, a pressure sensitive adhesive layer can also be provided for,
for example, the outer periphery of the lower surface of cach of the containers 18 and 28 for
improving adhesiveness between the device and the skin of an organism.
[0087] A battery, a constant voltage device, a constant cumrent device, a constant
voltage/current device, or the like can be used as the eleciric power source 30. In
embodiments of the present invention, it is preferable to use a constant current device whose
current can be adjusted in the range of 0.01 to 1.0 mA/cm?, or preferably 0.01 to 0.5 mA/cm?,
and which operates under safe voltage conditions, speciﬁcally at 50 V or less, or preferably 30

V or less.
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contatners 18 and 28. Further, a pressure sensitive adhesive |ayer
can al so be provided for, for exanple, the outer periphery of the
| ower surface of each of the containers 18 and 28 for inproving

adhesi V‘fmzol?@ttﬁ@qan{opﬁorgﬁy d%\?lo%ng’ e dﬁ.g orPfin %He ﬁl@ elgapcﬁi%] 18 is

battery, nstant voltage Ice,” a constant curr ev ce,
const antadmuntemddd che liveng orpuispeby applyihg, frork eh&:elncthe puwedscmscet 3ﬂa a positive

| ectri 30. nb he t
Tt s praianiln B8 TRE" 12 et ArenvarpLre WP RBIRae ! LA Sl vhk the
be adj upbreiziKle tdh@1badds @fe RnOdeldcBivd MMMt Re vﬂ{enpﬂh@fc%‘ifﬁgllﬁclgd@slthEQOn

0.5 md/cnk, and which operates under safe voltage conditions,
speci fi @dpq:tyveamesrbraneow)l s theorleqiradyte rsabitipn3mldivg grorliens 25 (18 jawogdictive

In the iont.o ho S devi ¢ce drug.ion,in the Iarl

el ect r od& nllgg %a‘ﬁﬁﬁnnﬁist%evéﬁ ltn(%pﬁ%ﬁs ﬂ?egvon %decttwgr{n Zré&a{/‘? Rfpught into
from t heogheGhith theRRINGT tBOLVIAE offniseh. POSi tive voltage to the

collector 12 and a negative voltage to the electrode 21 in a state

wher e t D89 oSiice Lagnztzatipn i the deug Plytignds perorrgddbrqugh thespaiariaableldectrode
when th 6

ol ect r ongis e ot URERadd sy, RESEIEL o HEARRI, ANledfie reaction
26 whenupbie etkeyizator ¢unl bedebibittor suppesicdcio the gﬂmrblﬂmﬁ' @2£9s sacteas an oxygen

brought into contact wt in of the living. organjsm _[0089]
Since e®&t 8 2 ShIPHRE £85: PHQP ai @tm%ua% a} & hydiogs RDOT: M@WOPFFE:IOH or the

pol ari zghlgei&h §EhEQ ﬂf‘glloﬁ?aubma?eﬂyea%moﬁk%é Eﬂeeﬁé@% MastPedlced he

I ont ophoresi s devi ce an el ectrode reaction on energization can
be i nhi HPA%d &nrtberppn ebs echtogtwresie dgﬂnerlatthortre@ﬁn@lt dias csumhg ahe epnlarlzable

h f a harnf
Condor aRRGalt T o fasgr) B 1B 15 o Riae PH Fhcns P! g ot B Wit SF5Ron
a chem galsed %ﬁ'%ﬂrfgihgiﬁ@ deg RoIBMEN | RE cof?t"acta'blth %@eﬁ%olaﬁzia%{eeaectr&c@ol%odm ﬁther

Further, in the iontophoresis device 1, the treatnent for causin
pol ar i z ierds, b@ll@@m@a@n&@eﬁb@md@ mptht the dmmg)lmtsm@ﬁm be woppressed.a Therefore,

reducti ML (ﬁel?erpd?a (?H Hieth Fft er%j hf' gfﬁﬁcﬂltﬂ% L3hkin ?egtg X 1t')lyglg ? f&rmed such

drug solution |n 0 con € polariza

ot her wordSconkaindrn®r ﬁ@ntaate iatifesiveeA elueed fdedudtion ih el ddilt;l@ o$ ﬂietldmg Rlution
can be sup&bessed Therefore, the deterioration of the nenbers of
whi ch t k&l ipmkibitpdor sernreded. as%lé%ﬂyveb@thesransﬁmosca&ﬁf thg gnategials to be used

contain ﬁQHID A Vi
t he dr ugﬂ s%cﬁut I On&?gﬁﬁ’%ﬁ;&%ﬁncﬁdbl gggmtgfr}v%gedpé essegl‘; %gfdtl‘%rl énue}l{ &fe‘d@orp uhrfeace
range oto@emngsomﬁnﬂdmanatuherat dhs sk o€ theeldving rorganism nehdretse (:laurg hen is

ext ended., Alter g Yy, a preventin | | eyi ating. eff

our £ ace RTBRHE e vine PRARAR bt S0t REew i WH GHE ¢ U solution s
or gani s@MbeNcd e dindéted 80 e déflpa ni stered to the | | ving organismin

a state where the pH value of the drug solution is reduced can be

expect ef0GH o mbterinaftov the reS[UQI@ 9f the-experimentseeondu¢ted feysvdlidgting an leffect of the

eXPer i e} 2 PN Shdafheat i 41030 ©f Fect of the

[0092] <Example 1>

Activated carbon fibers ACC507-15 manufactured by Nippon Kynol Inc. (activated
carbon fiber content 100%, mass per unit area 120 g/mz, thickness 0.5 mm, specific surface
area 1,500 m*/g) cut into pieces each having a diameter of 17 mm and treated with glycerin in
advance were used in the polarizable electrode 13, and the electrode was impregnated with
100 pl of a 10% solution of lidocaine in ethanol (solution prepared by dissolving 10 parts by
weight of lidocaine hydrochloride in 90 parts by weight of ethanol) by dropping the solution.
After that, the resultant was dried with air by using a forced air flow oven WFO-500 for 10

minutes at a temperature heated to 40°C, whereby the polarizable electrode 13 was caused to
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invention in this enbodinment will be described. [0092] <Exanple 1>
Activated carbon fibers ACC507-15 manufactured by Ni ppon Kynol Inc.
(activated carbon fiber content 100% nass per unit area 120 g/ ng,

t hi cknes area, 1,500 nR2/g) cut into pieces
each haV|ﬁ6b§dgng%¥ﬁ$e ?mfig ﬁﬁ%pF¥€§?ed with giycerin in advance
wer e us¢gpg3) tshe pcdfaﬁldra | @Telc thngesed 3of andovhaqedorst soddfnVa$s lidocaine
i npregnated wt h 100 | a 10% sol ution of |idocaine in ethanol

(sol uti &udiackiosdedagyeoys Fobiton rigrepaye it disgnlvingel Giverto iyl Waighhiofdlidocaine
hydroch Ih9ﬁfo§§ltoh'ae %}?, te%aﬁ't% blg/yw}é@*tt? ¥v9{er %t% é%%*aytﬁ%&’ E}Bjél?gaﬁlg %lectrode 13

sol ution er t e’re

forced ahuselll tovaddudnlif@ieOb fher firk0 pravessy twiferebly ﬁlet];ﬁim&raalewlecthﬁﬁtmwas
to 40C, .whereby th@égol arizabl e el ectrode 13 was caused to 17 adsorb
| i docai WEPEEN#FE W ﬁéruarsagltletli(segtndptr%@%) [0093] 80 | of a drug

sol uti o g’pQ e & 10% aqueous sol ution of |idocaine
hydrochlori ?EQU ous solution prepared by dissolving 10 parts by

wei ght of | i ddbaisame phladeadéElecirads 13nasdbatpeiExaniple Iwsiag ﬁthpmgnzwai anith 100 pl
were dro t .he arizabl electrode 13 caused_to orhb

tocar Aoare selutins pER SRR cthaibia chs TR AU aBRENEI dor A iz the
vwas i MpERRRal Wak Whibd whithCaidiky SRS Ydnh @ Bod BEGRNE ﬁb%@ﬁﬁim&l@qgﬁhereby the
<Exanpl e 2> The sane pol arizabl e el ectrode 13 as that of anpl e

was i nppekpnizeldd clgctrodel owhs cagedatosisarb lidoeasme @rthe pebondilrg (fipst @rdvas)

in the 1. After..that t ant

it e Wl A B st ikl nRE BeSade cPhES b B el Sixalspe] haP robBa in the
wher eby sifie ampahtdsitBaif € xanplt lrt@dﬁe ﬁ@al\i\mw:ameug cagkzatdaddotPLdddafe in
as the second drug (f| rst process OOQSl\hA drug sol ution having

the samthcBishprcessohearsby HietpodarizaRlgehicirode \hwag iraprsgeptedhwith he dragsolution
anount mmggssﬁxarrpl elto the poI ari zabl e el ectrode 13 caused to
adsorb l'idocaine 1h the first process, whereby the polarizable

el ect r ofi@0963} wisampjerignated with the drug solution (second

process). [00 <Exa > The Iar| abl | ectrode 13, as

that of Exarrpl%g‘]e Famg g0 aﬁ‘ﬁ‘i‘bj insev\ﬁa% tﬁ@d’fl ?%FT’GS/&%EW%%@ with 100 pl
solutio f |
bsfﬁt%ﬁt%w@.lgﬁtg?ﬁg&%cagtzé PSR el 3591 10 s by
wat er) mlgh’ue)fslailnealnahm@mldsndmm O partd by melwt@matmmn thetmmeemannmms in

was suf CI ent der runnin te an t hen dri

hr ondER SR L2 SREORG, G Rl e Sl Sy AP Thacr g Wi Bhd Was
pol ari zaiinedricRl Witk bR dRddrth¥asme abiiRforisis ARSeI07 Hxlafipral, Wﬂte@&ayt th€ polarizable
second drug é\efgl rst process). r5?0095 A drug sol ution havi ng the sane

conposi €leshods1 was caredioadprd liloggine ey bp pecpnil grygndirst process).
[0095] A drug solution having the same composition as that of Example 1 was dropped in the

same amount as that of Example 1 to the polarizable electrode 13 caused to adsorb lidocaine in
the first process, whereby the polarizable electrode 13 was impregnated with the drug solution
(second process).
[0098] <Comparative Example>

The same polarizable electrode 13 as that of Example 1 was used. A drug solution
having the same composition as that of Examﬁle 1 was dropped in the same amount as that of
Example 1 to the polarizable electrode 13 while the treatment for causing the electrode to
adsorb lidocaine as the second drug (first process) was not performed, whereby the polarizable
electrode 13 was impregnated with the drug solution (second process).
[0099] Table I shows the results of the measurement of a change in pH value of the drug

solution with which the polarizable electrode 13 was impregnated by the second process of
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sanme amount as that of Exanple 1 to the polarizable el ectrode 13
caused to adsorb lidocaine in the first process, whereby the
pol ari zabl e el ectrode 13 was inpregnated with the drug sol ution

(Fecond 05Tl QO8N SSERIPREALLNE, BAATRSCy T AU B BHASERE e

t he sarrmomtmmaloﬁ“ltmteamdﬁrates@f Exanple 1 was dr opped |n t he sane
anmpunt as that of Exanple 1 to the polarizable electrode 13 while
the treatnment for causing the electrode to adsorb |idocaine as the
second drug (first process) was not performed, whereby the

pol ari zabl e electrode 13 was inpregnated with the drug sol ution
(second process). [0099] Table I shows the results of the neasurenent
of a change in pH value of the drug solution with which the

pol ari zabl e el ectrode 13 was inpregnated by the second process of 18
each of Exanples 1 to 3 and Conparative Exanple with time fromthe
time point of the conpletion of the second process. 19 [Table 1]

El apsed time O mnutes 1 hour 1 day 14 days Exanple 1 5.7 5.2 4.7
4.4 Exanple 2 5.7 4.8 4.2 4.0 Exanple 3 5.6 5.2 4.6 4.3

Conparative 5.7 3.5 2.6 2.5 Exanple [0100] As is apparent from Tabl e
1, the rate at which the pH value of the drug solution reduces in
each of Exanples | to 3 in each of which the treatnent for causing
the polarizable electrode 13 to adsorb the second drug was perforned
is clearly smaller than that in the case of Conparative Exanple in
whi ch the treatnent for causing the polarizable electrode 13 to
adsorb the second drug was not perfornmed. In addition, in each of
Exanmples 1 to 3, the follow ng fact can be observed: the rate at

whi ch the pH val ue reduces tends to becone smaller with a | apse of
time fromthe conpletion of the second process, and the drug sol ution
with which the polarizable electrode is inpregnated mai ntains a pH
val ue of about 4 to 4.5 even after a |lapse of 14 days fromthe

conpl etion of the second process. [0101] Therefore, in the

i ont ophoresis device 1, even when the drug ion is admnistered after
a lapse of a certain tine period fromthe assenbly of the device, a
reduction in pH value of the

1%



drug solution during the tine period can be significantly suppressed.
[0102] Fig. 2 is an explanatory view for showi ng the configuration of

an iont
pr esent
confi gL

ophoresi s

/

device 1 except

device 2 according to anot her enbodi nent of the
irpenfion. [0103] The iontophoresis device 2 has the same
ation as that of the iontophoresis
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HonR1o—6cah

Df t hre?agr ug s

Tpr eg ed. |

drug solutio

liquid state, or can hold the solution by inpregnating an

appropri gt e _absorbable carrier such as a wove r 0 non-wve i

fabric i oSt PATDh MO8t {FYIP oy 4P° FaBt ahlai_ ﬁﬁrﬂisvaﬁ@n#%ﬁé]m%rsoluﬂon

gel W t Bedifaes inSQIcH o PRambREQ8)L 3TiR&abIPBE ?Jﬂmrtﬁé {reathieM! fbﬁ cgus?l@ihsg)%ﬁrﬁﬁble
or the 1ontophoresis device

effect simlar to that descri bed above
1 becauskctrhde 13 toetdserit thé escond daignipsteefopobdisi czeablly smallecthamw that k3the oase of
adsorb he dru first .progce is perforned. .[0107] .Further, th

ot oonSioTrE Bl Bl PEER She reaiifnt T Efusite B bolfmiably Greckde 13 10

i ncreas@didib tHe9ERRAd Afruf MARARM peffol&l. adh URIHIRA! P EadnN6f BRBHPNes af tot Nethe
drug ion (or the drug solution) held in the working el ectrode

assenbl yolloanpdeefuem bhebeaeveds dhe mele ud exhielh dhel pligvalae meduses fteidis fg become

vor con TRy PARShaR i i BOhRA PoriRkiof S R pcnglp*iebt SBA T g Soucion

( second vithowhizh)the @olutizhisie ctlofude {soiinpréghatedniaointuinses pH wtvd 6€atlout aAnto 4.5
be omtted. [010Q09] In_that case, whether or not the drug solution in
the dr u§VebilifriadaPRot dft dgyspisemithsconpletinn ofdhe srcondpwcesse pol ari zabl e

el ectro ¥ £.LQN | chi ‘ i-Qn: :

Front oo de BeREae Mg RE B ook T ol AP Bl (61 Rn st atir

mat er i ala lafsewlibchrtiih¢imepdredi fromb ke abandily oflthelddvics,  mdnetthn in pH value of the
irrespective, of et her or not the drug.solution of the drug

ol ut | ool i e PR R e P SRR 2 bl el ect r ode
13, the [@img oL W Ii@@naéxtpldn%ﬁf VRPN EC bifovifg tH@lc@ﬁﬁ%ﬁQﬁ(ﬁl 8F AT HARBhdrdsis
at an interface between the pol arizable el eCtrode 1 and the drug

sol ut i odeviet diapeprgimeti¢ amothe, embodiment of the present invention.

[0103] The iontophoresis device 2 has the same configuration as that of the iontophoresis
device 1 except that a working electrode assembly 10a of the device 2 includes not only the
collector 12 and the polarizable electrode 13 identical to those of the working electrode
assembly 10 but also a drug solution holding portion 15 on the front surface side of the
polarizable electrode 13.

[0104] The drug solution holding portion 15 holds a drug solution in which a salt of a drug
and an acid is dissolved. The drug solution held by the drug solution holding portion 15 can
be a drug solution having the same composition as that of the drug solution with which the
polarizable electrode 13 is impregnated.

[0105] The drug solution holding portion 15 can hold the drug solution in a liquid state, or

can hold the solution by impregnating an appropriate absorbable carrter such as a woven or
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[0110] However, in the iontophoresis device 2, a problem
specifically, an abrupt reduction in pH value of the drug solution
in the drug solution holding portion 15 can be dissol ved or

I | evi . t : i ' .
ol oot r ogat 1 ek 20ie MRk AURH of ek IRR, bR Be AR ar gt ity the

t he proegelstiofior placing the drug solution holding portion 15 on the
front s e side of the polarjzahle elecfrode 13 is perfaormed.

[0111] T ot ﬁ%P%‘_EQI‘ESI%EW‘EFé chisyps e miro P Gal Gspriked above for the
menbr angydniRSef A T b@h¥se HOTFPARRAL fgi’@éd%ﬁ%rt E:ES’laHQAb@é !fléé}m 13 tg adsorb

h
el ectrode 13 and the drug solution holding portion 15. 0112] Th

i on sel ¢t drug (shixoaess) bdegoshet. abl y has such characteristic as to

Por 1 on 4507 5 BERBE uRip DR R iR trt o Ao Sstrihohifen increase in
passage defred of &leb&i i G éd?.%trﬁ&lt@f&ﬁea@hﬁlﬁ loe qier&gﬁ id3(ck Thd h&%gﬁbuﬁon) held

solution holding portion As a result, even en a harnful ion

such as im theywpdkges eleetmodsy assembly pldle Hieeruse dhe devies inghides heedrugtsoiuion holing
polariz%?h%nq%ectrode 13, the mgration of such ion to an interface
bet ween e 11ving organi smand the device can be suppressed. [0113]

The i on[eEsgClh e iORIGPhGBSs ddviesal) thep@itmantserimpresimiab g poraiiadleelectrode
shape which ermts and bl ocks the passage of the above |ons on the
basi s ofl 3tWith 5&6|dé%scehm%€sa¢ﬁn§,prgqeﬁ%)gi,escr¢fd @bos By jthe igptppheress devjee 1 can
i ons. A%E%hﬂﬁ&iV6|y1 t he nenbrane can adopt a charge sel ective

menbr ane shape which permts and bl ocks the passage of the above ions
on the paKIS} o that hasegehethar armicd theedmp aotiontmtireadreg ealbtioe holding portion 15

particul arl referably used as the ion selectjve nenbrane 14 of a
char ge SETRAAGR Lo BP éftﬁﬁslﬁ%t.mf{%dﬁ%] Plpging Misurhe sluHeR Beldingarortioghbhon
an ani O ERERARIEERIN 8Ned SolSLMIARIbRcId P deP&Id8 Ul ¥ SndTBIRT ANEhith the

the pol ari zabl e el ectrode 13 and the ani on exchange nenbrane 14 are
pr ef er alpblaripetde eletwode Fom fommdaoréspertivaci viiether obygt thodrugxsalvtibe of the drug

pl aci ng eparating ne r_formed of, an.insul ati erj al capabl e
bt per A AR Bl d SreriaRh e e Bl B e Coro WBRoR at
el ect r ogstlebneddes thb PoRfizalle eheRIE MEihRPRcd YetivBeP i SoldrableteRtrode 13
generation of a gas near the ani on exchange nenbrane 14 which occurs

when enépgtheabigpolpgopkeldime@erions. bri ngi ng the pol ari zabl e el ectrode
13 d i - . | Bt i :
an (?12 \(l]zml-fe?)&'e%% tl]r?ﬂ%elo Eﬁélrgﬁgéléﬁig% Qi % pﬁc}lalrllet,srf’il,gg ex\fﬁtcgll%%ﬁca%ru%{t) Pgt{ucnon

may be e separa se’I s prefer

i npregnai pH valad &f thediruig sslatiot irothehiyg Belutibre holding HLRiPO$H tcho be Asssblvad or
of the djug s&éution wi th which the polarizable electrode 1

i mpr egn@ti@gatcadeeaysedhy freatpiget [y spesiRg iy pHamplchelesteadgi Fato gﬁe?'orsbr therfirug

can be CgEPRpSsEIsTRHANE Aol it Bocgl B PRI IREB ottt 1

an i ont oplinr Bsitsurfecd sée Gf the paladzable ¢lectstdel1B is perfirhed. enbodi nent  of

:E E: Pr ef& lqtl] ! t}\ﬂg ri]cgl{tgpq’iorgsri]sddelfrllc%.’z gangl)nclluae %n ?oencé[e e(:)c%% rr}/elmeb\{'var}ea{(f Qs e?rl grggrary
component between the polarizable electrode 13 and the drug solution holding portion 15.
[0112] The ion selective membrane 14 preferably has such characteristic as to permit the
passage of an anion from the drug solution holding portion 15 to the polarizable electrode 13
while blocking the passage of a cation from the polarizable electrode 13 to the drug solution
holding portion 15. As a result, even when a harmful ion such as a hydrogen ion or a
hypochlorite ion is generated at the polarizable electrode 13, the migration of such ion to an
interface between the living organism and the device can be suppressed.

[0113] The ion selective membrane 14 can adopt a semi-permeable membrane shape which

permits and blocks the passage of the above ions on the basis of the molecular weights, sizes,
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line A-A of Fig. 3(A). [0116] The iontophoresis device 3 is forned of
substantially the same el enents as those of the iontophoresis device
2. In addition to the forgoing, an i nprovenent in ease with which

the | ONLPRRAEIhHD HE iSnd. S B0 G @b fP RN GBI o hafRS o1
handl i ng t he gw ce alr?jréé rea I zmc)fJ @S appr oprl?at eC y se e%t‘%hﬁgg,% %or tive
exanpl e,mdmiﬁannaaslmpiea\b/hichhpmnﬁs and blarhsl thd ppeagd of dachbavenibes on[tﬁd]ﬁ}is of

That is, the i gnt ophoresis device 3 includes a Kin ctro

assenbl YOHEFt i gﬁ‘ i’g'ﬂ eﬂlea'ﬁjr%[‘esﬁ%’s?’f:alﬁaéu?lﬁ% gfé{i‘w aiZtBe ion
a pol arisgabie rﬁérﬁﬁltah@(ﬂ@o@@@har?@@lel@eti%%nﬁ%ﬂb@h . hol di ng portion 15b
simlar to the substrate 11 he collector 12, the polarizable

el ectrodell#3, Tt ahanld he uoted) thas) sthen ranh ethidn rﬁgldpmgbimmnhﬁmb ristysed as the ion

135, whitrchseaneiiedd 1 Pt et e e oh & e G ar
devi ce g)refs@btyl(}ﬁe%vedt:ﬁora&bh@msg &idh ofifce 8y, foi Btdnile,Padidd sépardiing member
i ont ophoresi s device such as the suppression of a reduction in pH

val ue offoregr @lgar drydativg weistiglcearablet Herpaiting Aad Passagg e’étanda@ begyeen the
0118

ot obn AP0 SEid OB BRRSIRAL R PR 130R Rl MIE e pengpgon o

subst r afges hédr, tha afiioh| exchaige 22dmbrane 1 & whidtasdcnabivien eergizatidn Rderddhed by

and an electro|yte solution holding portjon 25b placed on_the front
sur f ace PEPERE thY belaEable eleporle Lram! B iamiaR Hchanss TeembIABg 44 i oRRE! with

confi QUSQEH SHePPa¥ IB@ c%{exrﬁaeg ?HJ: %}é@)ﬁa@iﬁ n‘]&x‘?oer%‘ﬁmg Q@s;ﬁgb&g%ré?ggﬁpregnated

el ectro 23b can mat eri a
pol ar i zabthea dhg(ﬂohtﬁnba hb8ing thié eame opepdsytion asrthuihnfdhe dneer glaini with fahodh the

th | de.23b to fhe, el t | uti. f the .
o ecrr oPOlE2aYE sIEhRiH AP G iEPnettrbn AEp TEulome Boafn sy fishuergration
| mpr egn&@okéhel fSlaRibld LieabdR E &ptﬁeoﬂ&@&&h%géﬂn@ﬁlb%@qw ch:dﬁ‘secan be made

solution having conposition identical to or different fromthat of
t he abovavosatdetrol yte solution. [0119] The iont ophor esi s deV| ce 3 has
a cover prt I LN _ea eni ngs
each ha (i;hﬁé a%pg eszgﬁegm &4 %? Vél%ir ]hs(é% élg 81}1][0 r%rﬁsf%dgv ape C§ dqnggo still

f or med. andther aﬁ%cﬁﬁmzﬁbifeheeblegetnlt ﬁdzeﬁudxf;fan@mg 2@) 1ame¢tmdledewn§1&ntdn@lg the
openi ngs of the support 18b, and the drug solution holding portion
15b andhpﬁé B196&ig 6(4te sol ution hol ding portion 25b are [oaded into

the ope %e H%ﬁ @%9&?&[ &ev}%CS is ﬁ)‘f‘m@?’ REShdnei %ﬂﬂl quh%é"iﬁgﬁlgﬁs as those of

coIIect b an orned on Its front surfate si
i nter poﬂmhob&iphmmstdemcedveﬂn hdditiam tb tHee?o@mmg; fah ithBovemlefitlOdase with which

Therefore,. in the .iaontopharesis t he worki ng el.ectrode
assenbl %edam’éweiléﬂewa a1t W%ﬁﬁ\fes R H@P@vs@ﬁlfdaéa %@Wﬁﬂ{%eﬁﬁlﬁ&ﬁvwﬂ

20b can aReregiipad E@Bﬁﬁ%ﬁh%e@%ﬁé&ﬁh@dfopﬁxﬁnplé' fmlrﬁa@ﬁﬂr Qﬁﬁéhmcﬁlgaénd §1ape of
the overlapping and pasting of thé follow ng four sheet-1ike nbers:

(1) thecadvaembea;
[0117] That is, the iontophoresis device 3 includes a working electrode assembly portion 10b

composed of a substrate 11b, a collector 12b, a polarizable electrode 13b, and a drug solution
holding portion 15b similar to the substrate 11, the collector 12, the polarizable electrode 13,
and the drug solution holding portion 15 in the working electrode assembly 10a, and uses the
polarizable electrode 13b, which has adsorbed a drug, as in the case of the iontophoresis
device 2, so the device achieves an effect similar to that of the iontophoresis device 2 such as
the suppression of a reduction in pH value of a drug solution contacting the polarizable
clectrode 13b.

[0118] A non-working electrode assembly portion 20b of the iontophoresis device 3 is

formed of: an electrode composed of the substrate 11b, a collector 22b, and a polarizable
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(2) the substrate | Ib in which the collectors 12b and 22b are

formed; (3) the support 18b | oaded wth the pol arizabl e el ectrodes

13b and 23b; and (4) the support 18c |oaded with the drug sol ution

hol di ng cRQFLEOHH: A AREIRBIYRE St Kd18ing $BE N i ' i
25, eheetr! s ) aﬁoﬁores]i}{s 35? ﬁ%ﬂ]?&eﬁoﬁgh?gbﬁt[%e}facesme

As aresult, intheio ice 3, for exanp

fol | owi od thef Electt@lec aThbeoHedtioreddbdcan fane ithgpsapvee coprftguration as ehaki of thevbo ltketor
t he devi i S, produced, .a reductiqgn in,caost for_.the roduct i on of

the devild: athdieRolricble glscirole, 23 gant he dRmmsd ph dicqeapics Biaftiah a5 dlataf the
[0121] |oRlaeablti fbetrade SHOWNThE phijRrthi Qrﬂhe%hihchh@nérglﬁét%h%:bﬁﬁitﬁ? JR¥rzEble

3 can be eaS|I£ reduced in thicknesS, and the use of a flexible
mat er i alelestrede a3b tothrmbictrobtd salmteanhefrthe eleciselyte solutiondolding pertiv825btageurs

support .and and the |ike can_lrprove raoperty w .
ot oh 1 R o8 bRy RTe PRt S PRl R Bl BB ER drciaile splgpion
t he noveewng cofmpblitoRidzanics m of dffeht frémIha Wi thdadonotietrdlRtsotuionf our
sheet-1i ke nenbers in the foregoing can be pasted together with, for

exanpl e [0H#] adhespyterherpds deveasddhasm epeer fl8anends surpaee 18b gadokSceincepch of
f th )
o ¢ et Aoy BboRR P MRPR phedb &pirk R YA oych 5 oSy bl B fBfinca

each ot f&e poldrizable cdetiedes/E3H a3t artediedrintoitke bpatihgs sUhé aagpwt b, and

of the substrate |LIb or_on the er surface side of the support 18b.
Al t er nath% e1ug Sﬁ%%ﬁﬂ&%tgorrl%%gﬁ&nié © SHTUBYLT SRlHHen Aeldipgsporgra 236 are

menber . 1f31ea ikt6 ke bpenimd oRAH éru'ggmhséi Ml dub&ided @ HJvi@&le%nyé éafegr% @nd

. t
of the device, an addit1onal ng cost

uction of a manufactur
t he devi2@e forared anhits frerk sudzae shie iaoti¢rposed befvaka3he Eiver 1 fmamithe sgwiost 18b.

devi ce ihcl ude an,ion, sel ectiye. rane, 14b 6 or b .
ai i 1 ar 0GR na Pl Pde RpuSHhaiBisraioa, tegvorspiiggeqtipdp pendly porton 105
I ont oph@h@ ShSnélewosiEind eRictrddéitssamblyapdtibn a0V caR BB RNRMtane A1 a¥RFBldd by a
t he device achieves an effect simlar to that descri bed above for

t he i onsispMeppRPact dhat isethe ayerlappingandiiastiegelthe Hllopdeg Foup sheet-dike members:
preventi eration of a large step difference between the
non-mrﬁpﬁaégﬁeé'??%de assenbly portion 20b and the working el ectrode

assenbl y2)ahe bitzarattOl bdawhivh tht asikdtord]1 1 end BId-MOFdrined; el ect r ode
assenbly portion 20b. [0124] Further, the iont oghor esi s device 3 can

i ncl ude (R theyywort7Agbdeaded yyithyhe gplasizaiie elgeirodgs d3and LBtandni ch i s

adj uste 1 i S : ) f.aee, s

The o 0g) s upBE S arcs™ B S SRR foldflborh Bpfartt 8 Heroiye
el ect r okglugos boldingyportidtve23h. scosity of which is adjusted with a

L ckent, el 58 P PandlE. B SRS, 212 hoble BB R b v
ef fi Ci engYimpréeniént G st whith iR @R isShRIdBeEd @ fedhb¥dd'h cost for the
organi sm by virtue of an inprovenent in adhesSiveneSs between the

ski n of pradectionphige deganiastan intredseindgoldde whaeh the dadbé speatiucthose

| ayers l[(?ltil?n?n %c?cgtion, as shown in the figures, the iontophoresis device 3 can be easily reduced
in thickness, and the use of a flexible material such as foamable polyurethane in each of the
cover 18a, the supports 18b and 18c, and the like can improve the property with which the
device tracks irregularities on the skin of an organism or the movement of the organism.
[0122] It should be noted that the four sheet-like members in the foregoing can be pasted .
together with, for example, an adhesive layer formed on the front surface side of each of the
cover 18a and the support 18b. However, the cover 18b can be omitted when the substrate
11b and the support 18b are bonded to each other with an adhesive layer formed on the front
surface side of the substrate 11b or on the upper surface side of the support 18b.

Alternatively, the supports 18b and 18c can be formed as a single member. As a result,
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can each be an appropriate absorbable carrier such as a woven or
non-woven fabric nmade of natural or artificial fibers, a porous
menbrane, or gel inpregnated with the drug solution or the

el ect ro'aﬁﬁfﬁoﬁﬁl Hﬁéj?{fi&ﬁeslf' \%/)g]t}’lé ’}nént& achﬁg to%p{h%rgghge gf%xeh&c? iSnal 3 Sreg%cttmn of a

pressure-sensitiv ayer I npr ovi ng stvenes

t he devimgshudethrinpecoskion thaf dekive, Andvché\gk@é@am@me@am be for rred on the
front surface side of the support 18c. A peelable |liner

prevent iIREXnd hieﬁelllteglil%ﬁﬂﬁ)fie‘flﬁ? dican ln%@loaﬁekﬁfévmmh&nsfl%hé&um&ﬁb
Ol ut i Orglrﬂin tbqﬁe ?(h?gél&fﬁlv)ft[ﬁen%kﬁé i?nlf)dlé{‘ b@q ttltff,eloﬁcg%j glst ev{cgei 01‘ 2 as an

device can be further stuck to t r'ont sur ace si
[0126] [Eitdthnyi oompmmhy i4s thresulpnho dhvice sclsiedksvarc effactcmnﬂb]e tp eitaft oiem&d)ed

by conn t|n unsh wn el ectric wer source to the of .
o ectr @0t dm e HECDRIES S o1 of BondredoF ot 4 et P dopsvaipe the

and 22b. J&lﬁn&%f@%@ Step 81Ftepdde BhvecR e ACWEIKRES ae&mﬁuraeée)hﬂw Bé&Sion 20b
alb and ™ 32b can be Tornmed through the application of

conduct iané thowoiligs blecaadapisemblytportuc hitasarsbe ekbwedm tmnmg—w@mm&?@ectrode
The present Lnvent i has been descri bed above on the basis of
several SiHEY RYHPD aﬁbemever the present invention is not |inited

t o t hosgoenodiuiBat She ﬂﬁl‘t”oﬁh@fdsﬁl@e\r[&@ Chie aldieRsa 16820 198 ofad olhhﬁm the
present invention Wi t hout departing fromthe description int scope

of cl aivisosty ehehishds ediusicd e » drckqnen sgh asddPeantpe dion ﬁurée:@rslde of the
nbodi
ol oot r ootz S8 BEBAMKEen 1 FEIAINTTS & MOTURIE et te yiscosity of

has beerwidées &y adjﬁﬂed wlrkhweﬂﬁdskenéﬂ”lﬁlchois |TORC @y the daet wiidadzadid@bs thebélectrolyte

adopted: the ectrolyte solution holding portion, is omtted, and
the el ecplugae hekding,goftign 3aby kr”*ﬁg’1 EFdbangRwrQEEsHb Fryeﬂ@le&PY gt ‘9’h1°h a drug

br ought
L L T
pr ocedurtlee skin odiltbo libimgangptiead andnhd devicspdrnr s achicledi cEhodedeydrs i13b and27b

provi ded wit non- wor Ki ct rade assenbl and a volta

Dopl | ed e cach Gt ARgODSHE DT ER S SBHD R D DB B WP §h ERES made of
present phpANr LRAER ﬁl&&g aeE@ﬂaﬁé frenfbrffcabe g m%ﬁ:@e%i fd W e@rug solution or
el ectrode assenbly is brought into contact wth e skin of an

or gani s thaelectpdyte selutionhe organi smis brought into contact wit h a

menber an. .ear rth.s that a dry

or gant st 11 38 e PwE RS deh BB on Pt SenEIR, BYRS e rafproving
i ont opheHR&iIEnegVhERed Heldbvitg #hd thE RBincofVBE Kivingy 6leRAibhOcR 0 &Rl Yon the
and a single non-working electrode assenbly as an exanple in each of

t he aboiongpH&se sietaf the ﬁ@pgﬂé%nt&mlehlﬁlmr fos apisniiesbicdnelpgion phlogpign
onoPh S 5 e Shy B e bR P ERRTRY By o
t o be adevice sirebefhrther stutk wi thg frofiigarthsaide oﬁthe layer.
[0126] Electric supply in the iontophoresis device 3 can be performed by connecting an
unshown electric power source to the tips of electric supply lines 31b and 32b extended from
the collectors 12b and 22b. The collectors 12b and 22b, and the electric supply lines 31b and
32b can be formed through the application of the same conductive coating by an approach
such as screen printing.
[0127] The present invention has been described above on the basis of several embodiments.
However, the present invention is not limited to those embodiments, and various modifications
can be made to the present invention without departing from the description in the scope of

claims of the present invention.

[0128] For example, in each embodiment described above, the case where a non-working
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an iontophoresis device in which at | east one pole of an electric

power source has nmultiple working el ectrode assenblies and/or

mul tiple non-working el ectrode assenblies connected to itself. In

this ca I . C hol.din

sol ut 1 on ooy Bhuberah GRERETIARE AGIRE bl flobed fhifHbea
a pol ar iHoddver, ehellveile racsiace dan alwdsaidbpied dht gleofrollytessohaivn Holdiflg pSrtion
t hat of .t he above druqﬁ the i ontophoresis device is included_ in the.
scope ofS Pritedy aad the lactEade; fithe pon-arking ieirstrgae awssmbispisi GrecHy dropghh into
given byohdkl Betn'le KASEr M Yrfufnt Wb B 1arlPlion W loRGnism.
el ectri C|Dty to a polsaﬁfga\é?gﬁ eé{f%g e&t}é’dﬁ%éona?‘gilﬂ@%%g gpﬁirl\é/g%ﬁlsm
of the Adizonativelyhtoi foblotveng ploeodurd carsalsplby adapteieap anttephoegishdevice itself is

directly connecting an electri.c su y |i to the_pol arizable :
el ot r oitet ROV VAN SR GpHiife e BHRRle st T, 2l gr iR BP0 2 ding
where t I&Fecﬁ@&’&&sfshlﬁb%‘%ﬁ!a%drﬁhﬁc_% vilth BB @RIsehitGal &N i YoPExdnie, a state where the
pol ari zabl e el ectrode is sufficiently snmall. [Olgl] The “shape,

di nensi ovskingwlestriode assemblyt sebrpighd inlb contht wishiike skin of aplorgdnisnhend part of

above nbodi nents are descri bed nerely as,exanples, and the present .
ovent i S PEARSE 1 HeBel R e RUT e mRRbH Slng o A" Grrt o, el S s
[ G ai m hiimMisteeat® plesresiisndevi ce, characterized in that the

i ontophoresis device conprises an electrode assenbly hol ding a _dru

sol ut i oh012%d o Althiogh gescaiptionhag beqry givver) b daking aarorfeplpresis deyiee sojusing a

qi . | _ .
i ch o "R, ny s AL, ASERNY Ind 3° Rl nB LEARME ke GRSatfly os an
adsor bedxahiple ipodaah icfaht abeveembodimeanntircpiesat Whidatioh he apipli@ble also to an

solution. [C aim2] The iontophoresis device according to claiml,
char act &MHORAPIesES RS dheVhigh saph Ptk tveneleddsnapsepbides: gonngeted to both

pol ari zghlfn el §€4I Qel&rik go&%gfbe%}&sra%% e %niﬂ%’tegéd t%aablliﬁngb%ﬁhfs&d& to
with a solution prepared by dissolving e secon rug into a

or gani c asabmephorediCdavine 8] whivh atdeaso phepeks of devlecteicgoeer dbwge thes multiple
claim1l, characterized in.that the adsorption.of . the second. drug to
the. pol SFSRBREeaPLE AFEHEL oI BlF TPERTHE T HET6 S PRsist Goeeied to
el ect r ogigelp tiR thANcAYUEP WheSA! Ml dntdecidlle Rs@nid hoRfing BeIrS€&BRdon in
drug and an acid is dissolved. [Caim4] The iontophoresis device

accor di mditloa sal dredotg adapmecid is gligolved dneladesr ¢ peldrizable Isbgctrode caused to

adsorb a drug of the same kind as that of the above drug, the iontophoresis device is included

in the scope of the present invention.

[0130] Although description has been given by taking the case where a collector for
uniformly supplying electricity to a polarizable electrode is used as an example in each of the
above embodiments, electric supply can be performed by directly connecting an electric
supply line to the polarizable electrode without the use of the collector in, for example, the
case where the specific resistivity or sheet resistivity of the polarizable electrode is sufficiently
small.

[0131] The shape, dimensions, material, and the like of each member in each of the above
embodiments are described merely as examples, and the present invention is not limited by the

description.
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the adsorption of the second drug is perforned on the polarizable

el ectrode that has been treated with glycerin in advance. [C aim5]
The i ontophoresis device according to any one of clains | to 4,

char act ek, fdhitat the polarizable electrode is inpregnated with

t he drug ron. [Claim6] The iontophoresis device according to

any one of clains | to 5, characterized in that a drug solution

hol di ng portiia hol?ing the drug solution is placed on a front

surface side &Ml polarizable electrode. [Caim7] The

i ont ophor esi s deyntphafsRddiRe, dRArRRYize0 6 Bht HeabfM®piorkds Bevice comprises an
characterized in that the polarizable electrode cohprises an

el ect r octectrode asseinbly heldingas dauge solvioon infiCivdiich 8]salfhod & Drst dpippareb ass acid is
devi ce gﬁcgid'ng to any one of clainms 1 to 7, characterized in that:
the fir§t Vﬁ% conprises lidocaine; and 26 the salt of the first drug

and the acid GRIM iaeheldidtacat BeeR¥EI R h irflable d&h@iHhdhHBOl drug

of produci ng an iontophoresis device including an el ectrode assenbly
hol di ng o4 thersagnedondas that phthe fintiidsee & adagrbedfthepglanzablaelegrasla ¢ontacting wWith
is dissqglyv | ectrode assenbly having a pol ari zabl e el ectrode
contactﬂ%ﬁﬁﬂgﬁgmﬁﬂé drug solution, the nethod being characterized by
conpri sing: a[€ia@t2]process of adsorbing a second drug of the sane

kind as that of the first drug to the polarizable electrode; and a
second pr ocesdhefionigphosesis dryi¢erascerding te slaimi lo shipetrrizeddn oat dpg adgprmdion of

| ect » i . fi .
ot ccess T o ot ARGIORE RAAGEGE REkDl: RSk ok TRk e S Priel e Blectrodo with
accor di mgohioa lpagpared, bycdissohdbhgthezechndidug tméd art dvgaiiic sslvernir ocess :

includes a fir %?st?p of inpregnating the polarizable electrode with
a solution préé 18dlby dissolving the second drug into an organic

solvent, and ghge6ARshoRtePdficedickbiathal tB&1RAl BchAalte &l iR thd: Qﬁ’@a&sgrption of
vapori ze the organic solvent. [Caim1l] The nethod of producing an

i ont ophtheescendidvide trequbardinblg clastrodlaisragsed biydreatingthie pothrizable electrode with
an aqueous solution into which a salt of the second drug and an acid is dissolved.

[Claim 4]

The iontophoresis device according to any one of claims 1 to 3, characterized in that
the adsorption of the second drug is performed on the polarizable electrode that has been
treated with glycerin in advance.

[Claim 5]

The iontbphoresis device according to any one of claims 1 to 4, characterized in that
the polarizable electrode is impregnated with the drug solution.

[Claim 6]

The iontophoresis device according to any one of claims 1 to 5, characterized in that a
drug solution holding portion holding the drug solution is placed on a front surface side of the
polarizable electrode.

[Claim 7]

The iontophoresis device according to any one of claims 1 fo 6, characterized in that
the polarizable electrode comprises an electrode containing activated carbon.

[Claim §]

The iontophoresis device according to any one of claims 1 to 7, characterized in that:

the first drug comprises lidocaine; and
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in that the first process includes: a first step of inpregnating the
pol ari zabl e el ectrode wth an aqueous solution into which a salt of
the second drug and an acid is dissolved; a second step of washing

the pol ari zablig QlAtkOHRt WubRnWdEicid ddgh rﬁ%§9§%aﬁ‘fe€lﬁd9ﬁhf&1d€
performed after the first step; and a third step of drying t

pol ari zabl e ellekim&le to vaporize noisture, the third step being
AL T Nk kb e TR
net hod fhldifies daQglktRRASntd mbnq sk @€ @ FistQfrug bRBhh BAd i @isRN AT, KzePbtrode
electrode with glycerin; and the first process is perforned after
t he thi eesepide gggng azpplarizable electrode contacting with the drug solution, the method being
characterized by comprising:
a first process of adsorbing a second drug of the same kind as that of the first drug to
the polarizable electrode; and
a second process of contacting the drug solution with the polarizable electrode, the
second process being performed after tﬁe first process.
[Claim 10]
The method of producing an iontophoresis device according to claim 9, characterized
in that the first process includes
a first step of impregnating the polarizable electrode with a solution prepared by
dissolving the second drug into an organic solvent, and
a second step of drying the polarizable electrode to vaporize the organic solvent.
[Claim 11]
The method of producing an iontophoresis device according to claim 9, characterized
in that the first process includes:
a first step of impregnating the polarizable electrode with an aqueous solution into
which a salt of the second drug and an acid is dissolved,
a second step of washing the polarizable electrode with water, the second step being
performed after the first step; and
a third step of drying the polarizable electrode to vaporize moisture, the third step
being performed after the second step.
[Claim 12]
The iontophoresis device according to any one of claims 9 to 11, characterized in that:
the method further comprises a third process of treating the polarizable electrode with
glycerin; and

the first process is performed after the third process.
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