| 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, i n IPANTORNORESISDEVICEIKND METH GI® OO ANGIRAOTERING THE SAME
suppressing a pH change at a pol arizable el ectrode and a met hod of

manuf acturing the device. Background Art [0002] | ontophoresis

inV°|Veﬁbahy&g%%ﬂ§ drug di ssociated to positive or negative ions
(drug ions y nmeans of a voltage to transdernmally transfer the drug

into an [00MJNITE) preBeht NidsSentRdV sliteges U idht@sthotesisederded utitialgt ® pdlarizable
subj ect and excellent controllability of the amount of the drug to .
be adni slestradeand popgtipd mignanpfaciuring thepdeyings i pasficalar fasy iogtrphpresistdesice

et L G T

t he i onttlxpdevieesi 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
negati Vg3 dksguhPRit @ Non-working el ectrode assembly 120 which

i ncludes an el ectrode 121 and an el ectrol yte solution hol ding portion
122 f of 00X dilorjophwredie otviobley tdeiverg aitliugndissmathtaintoepasiivei @ negave ions (drug

source 130, hoth the term nal f i re copnected to the

ol oot r od¥® PYIgi 9b8 BifRen in Tenseprly BagFy e fLE talgTan Atpepigm and has
The dr ugdififades saciThdh $éRiced 1dad 8 al JubjedDay SaRi1SN BMtrSIPDility ¥ the amount of
vol tage identical in polarity to the drug ion to the electrode 111

and a vd&hadige toppadninest¢radpol arity to the drug ion to the electrode

' here th ol utign hol di i d. .
o oct 1 on 9T Bk Gn' B FRbiibl ARbylsk HelhsRloh a0 P chftphoresis

W t h t hdesiké NODhs 4 Bevité for perfomgag timbove Rhofesr. of the problens to
be solved in the iontophoresis device 101 is the occurrence of
vari ous (@004t Psahopaaiat the digursy dke ntapgpmesisi deicenl O Haclafes: arperking electrode

assenbl ia?s%m:{ag?p 180t dPind 0L o8 37P! -84 a"‘ﬁ&%gl s%ﬂﬁioqrﬂbgdihg %ohﬂ)nt ¥ for

drug solutiormis a positive ion, oxygen gas, chHlorine gas,
hydr ogeholdg a drugyglotitd oomtainirgca gosidye benegganiee digrlioat atrioa-vedrkider ele@rode

dr g usearene Toh it S dden s iequna 190 510 HE Ry Yk abiog olding portion 122
Meanwhi kg h@dimgUOGRBr A9 lutfonk ¥l Al deethiOBoWRY siifcd ‘Pﬁ‘(ﬁ 'b@fé{ragle tBimihA18 of

el ectrode 121. "[0007] Simlarly, when the drug ion in the
sol ut i onhich areweyredtadetoi the clekiradasga h agdd 2b thraughhyldetoxisdeply dmesndy] bad 132.

generatg% t the.electrode 111 ..om ng to an el ectrode.reaction,.and, .
0 epend g oS R GEd 8 15 ey el Oy AR inag TnEEebpeH EPolriy o
chen cakhd @@gtiofno theMMble 111 QXY AEVLIAEE oppHEIR InNROIART  to ShEVHIL BRI the
ion, or hypochlorous acid may be generated at 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 electrode 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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el ectrode 121. [0008] Wien such gas as descri bed above is generated
in either of the electrode assenblies 110 and 120, energization from
the el ectrode 111 to the drug solution and fromthe electrode 121 to

the el eGep@ldyigEors MeKindPH the diuphisbd, tBE druphedy Ateh W BeRial RActich. Meanwhile,
hydr oxi de ion, or hypochl orous acid is produced, such ion or acid

m gr at e ©Xygena gas, rehiaringcgasb et hissegenhiend ev ihypochipraus Reid| ey g gangeatidsah the

SO0 such i on., 8L fICId may have a harnful effect on the |iving organi sm
Cleciro

I n addi tTon, Ille occurrence of the alteration of the drug may cause

the redyoo08dn When slichafppasidadigibe®bbdeeis geh@ated 9 eithe ddTthi@elefodBBassemblies

| ead to an unfavorable situation such as the production of a toxic

subst andé0 apddae; ensreirsion Eyprbrelsctrastesdilvip the é%wowl@ma@ﬁ\fr%% the glagrode
from an 6} egt {}f%dglef:tg&&{e' 9(§1uﬁ6n l;%m%h&? ene'aeﬁgirégéne dh, 3P b 81%%{deb§%, or

above i s an approac nvol ving the use o an ac eétro suc
as a si lhypoehdsrbuencidhis prodieed|sech fomder asd ﬁﬂg’atee lte ah inegadel atwestathel deyvice

Pat ent Dogﬁl ment, 1) or an appr.oach i.nvol ving %15(19 an el ectrolyte .
sol ut i o HERVIES OEEINISTe 80 SURiPR Oh &G MpYAavE fm FHettionthe Bungorgism.

potenti g} 1da@tbn NBE QlcuRA&S of Shéll a‘it%fﬁt%ﬁdoiatth@'arﬁé“rﬁ'ﬁ)f Q:ﬁﬁ"seb%ew? cHide or

el ectrode and the drug solution (for exanple, Patent ‘Docunent
[ 0010] Idumpp@ranc'e hod tho effect cfghe darg) omakeyslead tadpd fun&lsrbtabteosnuahom stchaas the
reaction t ween ive el ectrode and the drug proceedi ng during

the stoPX CB?nPﬁ%pO&é‘%/?"ﬁ’étan%er i nvol ves the energence of, for

exanpl e,[060% kAWM predentd dbiding sREP BB ?e@@lﬁh@&‘roff?ﬁﬁélé&ﬁ)d%%aﬁﬁﬁﬁ at the
wi th the norphol ogi cal change of the active el ectrode occurring upon

ener gi zdimenf caergizabiodad des@slbed pbavigas @tasmvr@achtlh‘eolmgé@wwg)f an etiveglewrode
approach_i nvoI Ve for t he Q

20bs ar P b e TROARIG Ecfiap b ahe PR tin i PER Bprpss
el ectro |0Yb@ app‘x@h(tli 1|11061vﬂiyb1§dﬂ@g gk elgctsslitdtsoRifion @mdzhtdn%nm&mgwé Bdviea Wwer
t he device nust be conplicated in order that one of the solutions

nmay be $EpaHeR-sdvcHemnpokatial thagy tat phoyater shdispayiednt @pntesiae detieen the

t he appl i ed a novel
approacﬁlet%g&g%ﬁﬁ t?]lgﬁn'&;) ﬁgfgnr% resuI?l?lte p&?{’]‘?ﬁ"’gﬁ%gf%ct rode reaction at
t he ti MEO@I0] e kvgiveatthe formearappivash ammdes etddidifi et e)ntnhﬂﬁr atrbectiapreoaedn the
as Japanese Paten(feé\\{) |IC§1'[I on No 20 5 36 085 EfEI nafter ref erred

C

to as "pFiGT clamH rug [Rypeesfing; he S&Ha%exﬁ 159%5SP: 9F dyqlyss the
show ng ol AEschONbE, GBF @ie{n%]e Othe FolWikhs @gbs‘?(lhﬁtﬁ/t $r96Rm: %ﬁ&%ﬁhé’as&%@ td Bofwith

i ont ophoresi s devi ce disclosed as one enb nment 1n the p

appl i cathemorphpl@i@] chimgs lobthe dctive Hecttodgwceurrmgelpmmmkarglgatahwe neetled.  As
assenbl 10 has; ol a el ectr referre as

"ab oot i Bk oF ik, BReding s Fnel eameich RudeS el BEt ohol Sramplpythe
such pr gpeswirg tsﬁ&ildﬁﬂe ?ﬁiblélﬁl RMbekOman d&h@gi t@gt@v@ntsmk Uhix@i} OF Biér Seddolyte
virtue of the 2 formation of an electric double |layer on the surface

of the eplation gué:the dareuspluidinitand the epefigugatiopoet thsrfiem mest beotagimigatgd in
drug sol utd - o SR05AfLsBRbREmBY b ABRL PR LGRS fddGe2 11, the drug

[0011] In view 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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solution holding portion 212 being placed on the front surface side

of the polarizable electrode 211; and a container 213 for storing

the polarizable electrode and the drug solution holding portion.

[0014] If5midiRn AH.0NEAFiE AbSbld ‘Té/yei; 8n HRE L icB B iCelBLiRSde! 9@%@%&5@4 Nolding
210, energization from the pol-arizable el ectrode 211 to the drug

sol uti orpodtmu?l& byr holdingea dfug haufion ventadimgothe prolariablet ¢ledrode il e the drug

| ayer on face oIa (4 de 2 0 robl em
dus o anlubEn Bl BorRon 2l pRRE RlartE i Gl ek oh o BT ndelbRlk fifharoce
can be allexmdh@6ninet D33 Tb &6ring AHd1Rdlad2abidN@Estrdde@ind SBe Afug ffution holding
el ectrode assenbly 210 can solve even a problematic reaction between

t he eIe@PﬁU&b and the drug or a problemresulting fromthe

mor ph0| at Ig El?fp%git fhorctsﬂ 518 Bélﬂcﬁgg fﬂ? N5 % t che 428&%8@8%0 enegélgﬁieon from

problen1|n such as aratin

drug solthd poRriastle temetreheaur @b ythe day solutivh occutdﬂeya@mvé bf #id fodmafiod b€ an
conflguratlon of the device. Patent Docunent 1: US 4,744,787  Patent
Docunentlestricydouie lyspon the suage 0 i BoIBRLablclpritRdtd1dnsoh SRS du to an

be sol V%ﬂac{%dé Fé%ctjl f?lrhté Qel{tﬁ)e %p&nbﬁ}ﬂ\@r\éﬁg d?%?%ciﬁeoecaqfé(fﬁ?edgr dissolved.

i nvestigation con I nventors o e present invention on
such i ofbo@iHo rFasther dm/msee)f hhwelngr(aiemkamblg ab0 eakaet cogea pmblam:ticr’rgacaion

drug | uti on, as, descri be bove i nven ors have rev

fol | owi %@twqfeﬁaﬁalieﬁﬁo dngl %ﬁ‘ﬁjor 6%’“1 FespEings from dhe, g @lca Cﬁange of
adm ni stRs gdcttQedn! PR DRUBRBI £Br ApoBRA 1Al i6nt TR PP shéh Mhifficulty in
val ue of the drug solution occurs in sone cases, and a problem such

as the depasating dhé odrugf sdutionersber thef clebiralitet elutiew| ore thes coopimeatiqns wf hthe
as the container n the electrode assenbly 210), or surface
rougheniﬂﬁ%%Pa?%¥? FY'6% at the skin of the |iving organi smoccurs

OW ng t@ateﬁlhgoﬁﬁﬂémtll Us 4 MapgEe cases. [0017] The present invention
has been made in view of the above probl enms, and an object of the

pr esent PatppeRopwnent: §B0428Y2deAan | ont ophoresi s devi ce having a

pol ari zabl e el ectrode contacting a drug solution, the device being
capabl e of suppressing a reduction in pH value of the drug solution
in the ddydlesre 6f tha Imenkionl of nmanufacturing the device. Means for
solving the Probl ens [0018] The present invention provides an
|ontophé?@%@§sﬂév?%%V¢#RM%Eﬂﬁﬁmﬁﬁ“electrode 3 assenbly holding a

drug s 0'&0’(?1'6:? n Hd%é?/ew]h e QodRk tog Q£Vé§tléd n{) ?t co%ﬁH&e@ %gl tRE .ilzxgeigﬁ)éé df the present

di ssol ved n which’t el ectrode ass as a polari
el ect r odevehtiomttinc buch setaphdradisudevaée hbvieg seapelahzarbde adectrivd¢ cofitattiveg a drug

I:I:’ L;t Sg{s 1'81§ a? %? ﬁp(g?bgvgstheCiL\?e:rrftC)zrg g\?e r%lvg qec{ ’81 %oﬁowmg éepe 1\rl1mg topl the l%nd
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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a nmet hod of producing an iontophoresis device including an el ectrode
assenbly holding a drug solution into which a salt of a first drug
and an acid is dissolved, the electrode assenbly having a

pol ari z %E’sleﬁl‘tﬁif' REIHIRALAERROREDA ngo Whidh 4 8 FaUlsisRh P ad ) dRbhed,

including: a Tirst process of adsorbing a second drug of the same
kind as that af which the elsctretaagsengbly hhea polatiribiea bleetralede whichea sexnud drug of

second process .of bping) drug .sol uti.on iinto. contact, wth the.

ol ar 1 28 wrneging o Lot B D chh gl LRl ts e Paintiyth the
first prdﬂfié‘(ﬂut((ﬁ @1amP)), of 0019] The inventors of the present

i nvention have made extensive studies on an_ iontophoresis device

havi ng a pol a®i mghiod eff pradpeiae avoimnsenrbiormyisadeiicry inpdiding on. clpgrogde assembly
resul t, e | e , : i i i
[Sh) i RTINS Rl 0 0 B SR Ul Do
sol uti omsseaiblpliaufile bepolatizable iclecpbile/ abmkactifg twhith eHeldrugs eblutidignthe method
occurs. _For exanple, when an aqueous sol ution of |idocaine

hydr ochi®#488 whi ch has a pH val ue of about 5 to 7, is brought into
contact with i i

ibers, the ph il o s dnalEritk aRRrIReRrhe e RGtd KTHRAIRL FES grug o
time pehe pdarifabEd¢ctdeepardi ng to the present invention, such

remar kabl e reductiqr in EH g | ue, of a.géug solution in mhiﬁh a s?lt

of a drug and2aif°dRy @roEsyPE dEgE e FJugriylien Wipyentpst Wih the polarizable
i ont ophe{Labde, @%’é&@n&‘ﬁx‘bbé@ b%in%%e%hﬁ&pif?er%eeﬁﬁsf ﬁ%@es@ eOlaftfiloh N t he

drug solution'can be prevented, or at |least the extent to, or rate

at, whi ¢001%e Thel unienory edfuttes presantenwmpipn ebaed madp00RAejsiver studies on an
addition, .in the present .i nventi o energi.zation. to the drug solution
can be. RPTSIRYORCS e & PP IR G e as Potived G oMBpn pesd B
an el eclfiORRefit8AChdveTolsd tHREUSRG a BRGHSRRIANEViZRhisaR offa drfi€ and an acid is
pol ari zabl e el ectrode occurs géBV|rtue of the formation of an

el ect ri disgolypd és bagfens tie dpwedling selation. arnabrpl edpotion & pHewlyoak theadrug
ar es_ul Goly 1@1? ogﬁﬂg.r af;éro&tag'f le, Q’*t%?isans Qo@sss ?Iflio%nggl?dbchﬁg hgfﬁro%hloride, which
chl ori ne "gas, tThe genera Fon ot Tan unt avor abie i on such as a

hydr ogehas apHovalae b psainl5aoi7 & brotghtdiitotdoataal ith atgotuizable@ledirade comiposed
due to a chemical reaction. can be inhibited, or at. ]east reduced. )
[0022] Phectiwisd cagbonyfibgrs, thedtl valug peduseetoethouf Avepithig pn, @tigpmely ghogt time
substanﬁgﬁ3&at i ncreases the anount of hydrogen ions in an aqueous
solution, and a typical acid is, for exanple, hydrochloric acid,

hydr obr ¢0020] adicdordmg toi the podseint ioversiohf such cematkdble 4edu@Ga@3 jn PHevaluer ¢fta drug

drug in the present_ invention is a drug to, be adnministered.to .

[ ving sSRBaRSn TR (HE o Ao T B ASrhrb A PR S (eI BPRie i oo
hel d i njdEpiRQSd deriee ARSRIFEOL Ypolard ABRALIEX AP L&Ra@ingt he &AL !soRltidnN8an be
first drug ‘and the acid inthe present invention include i docai ne
hydr oc hipeeviedied( @4 K2eNboedient tasorrateaitiwiith tegdt valnereda@iesiian ke Sypraesded.
hydr OChl[&ﬂ, l(f 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 aqueous solution, and a typical acid is, for example,

hydrochloric acid, hydrobromic acid, nitric acid, or sulfuric acid.
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acid, norphine hydrochl oride (CL7HLONO3HCI) as a salt of norphine
(C17H19NG3) and hydrochloric acid, and quinidine sulfate
((C20H24N202) 2H2S04) as a salt of quinidine (C20H24N202) and

sul f uri ¢o@2d TheORRPlardY i MOhrdsbe SRkt ist Peirhd rtétbedad»fﬂin?sggiec% Eg a living

acid is genérally often used for inproving the Solubility
first doogpnism,saddéhe digis inkherpbiatstintirthe diug sobitiohyndlddpithd ¢lestrade@ssaitly.

of the d the idin e present inyention does not. ..
necessar P02 E8GmpliS A HE s ot S RiF S0 apd MRl LB e abimvenionsinglyde
in wat eHidoEQQ@ﬁ}drEHﬂoﬁ@&@?HQNﬂ@-H@) b8 st 65BMcalnRV(ENH,2LO)Sind HakGhloric
of the sanme kind as that of the first drug in the drug solution.

Ther ef oraeid, wperphingehydrpetlodde ¢Ci-Hlid¥es dElgas @l salt off mephinet CibdisNOs) and
adm ni s a_l.vi - | S ' id [ ol ari zabl
ol et odog s PSevitaand; AARNE TheE L PR G SRl R "l G OF auinidine
sol ut i ofC{ELANL QP atEsflificiicRll ered to a living organisn) is norphine,
the pol ari zabl e el ectrode adsorbs norphine. [0027] The pol ari zabl e

el ect r od@03% wthopela ghentalt ofhe firs dryssandthe jagigtip ggeerplyy alben psed detspproving
| ayer c i . i DI, r t i i .

el ot r o & ity OEHE M=C4ED 18R ke BB FIRRENE B BRI GRIRT tho salt of the
el ect ri drgparil thelagidein the ptdsentinvensior doés tidiencedsearily mded tq BOREH fér improving
pol ari zabl e _el ectrode contai ning an el ectric conductor having a

capaci tzlﬁﬁ%)l‘gélr‘t_y&fiﬂﬂe dRgiHMASE 1 F/g or nore, or a polarizable

el ectr 0‘?@02%‘]’&}"[% REQdRRuElPGE "p]l;é‘sel?tq{?\‘}’éﬁ%ﬁ is zi"éi‘(ﬂfgrlﬂ the saBRAGhd l‘aééth%%if tRE First

area of 10 g or nore is preferably used as tThe polarizab

el ect r odeug m theedrugrsebduon. i Miemforemwheksthe firsts ditug, inathe idowg eqdhtdore &drag to be

device having the fol.low ng characteristi can. be realized: the.. s
amount GRPUTEFSR T By TR ae SR ReEeY Che R AAO! IaHHeaF GeP lidocaine
doubl e wiRYehe Gistt fi@gSiHr thaRuPkolulien P& th ZRPhENRILGES 861Q 163Rg Bsanism) is
i ncreased, and hence an additional | ar ge anmount of the drug ion

can be @nrphingtthe polaimbleclgetiadeadsethemgarerat i on of a gas or an

unf avor i n CL.r: r I on (. the alteration. of

the drugion oedt Tl gByBT R e AR AR b S FORL LFREL doubre
gol d, sildyeercapaRitoryi uvifg SuchSpraperte gt Sh&glzati®d t@ an RItrEBAkoIAHGT bEdes by
conductor such as activated carbon or_ rutheni um oxide can be used as

the el d&tyqQf theframation of @ gectrindewhle layeren thesuriageeoitls elestsods) e

el ectro T i . - . i < .
par i catSs) o Sy PER RO Bodt Rl SELIBE LBl HEARE T Hloiti per unit
use canvaiglg\fdt ¥ gar merssad ¥ polatieatil © blectvadegecoptaidihg an ebectrizt @dnductor having a

eluted fromthe_  polari | ¢ el ectrode to mgrate to a livin .
or Gani s TP SHASEABL L B EHATOE A BieFELY S Fathe POBZRBIE Uectrode n the
descr i b?x?es@xl?coi‘ﬁeerﬁﬁi\}'\lh b@hsoijrré&hﬁ,egn EHREPHVRRTS Bevi®e Rivisd Rfet foll6wa s @éristic

t he surface of 5 ich 1s made |nsql uble.such as alumte is used as
t he el ectn be realizddictheranyfunivef eherglzetiomby amiucadi the dbmeatioodd anselédriendduble

0030 he pol.ari zabl e ectrade.in, the, present inventi can be, an
o oot ol e SRS hEdare ofdhf aleBaE ssliSa LT inot el whd Bef decfhnanty
saf e poliagé zmblie: & @6 d@dRNNaYI HethdiRis@hed while neither the generation of a gas or an

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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capaci tance can be obtained. [0031] Extrenely ordinary activated

carbon obtai ned by carboni zing and activating a raw materi al
cont ai ni ng carbon such as a coconut shell, wood dust, coal, pitch, or
coke carviiéh WS athde dfsdliifle RN Gisafltinitatie hse@aB0Re eldt@i kORIt bVALRY the
carbon preferably has a capacitance per wunit weight of 1 F/g or

nor e, ooksriatde gleciyodeis fermgdeci fi c surface area of 10 n2/g or nore.

[ 0032] iy a C fj S,.C e .as_the above activated . . .
car bon (09301 “AE SFRk AP 8 Fk e LR b aRr AR R Y G Rotainine
case, thetivaidd omvbog. aHdiiis @asd, Bf frekpersiB, bafe Rl RAIAABR: cletthrleeRsEn®a high
handl i ng of . the pol arizable electrode is inproved. The activated

carbon fapasitanqesan he optagednay be of, for exanple, a woven fabric

shape of o] i g pbhers. . ohtai . o

and act 1T TRBHER bR 1SRARE ibBF R ) REtoRlnE AEHANELAR, o raw
resi n i miaverfal betsinimpnchrisorossh ian kicogpnuhshelli beod dug, ¢aat, pitcheorroke canl B used
structure of the resin info a _three-dinensjonal on

par t i cuPfieARIVeREI AP, cAsRY akha #hove apt\AsTkEreer B il B o cgpAsitapeeeper
can 1 es b welgiR oPPIFAE bl of I%@érmgﬁafé%ﬁlfﬁ%rfa& ﬁ@é@fﬁfmh%%“rﬁ%}gn

flexibility, an mechani cal Sstreng such as a tensile strength
and havil0@p2an Astivatedrehpoh dibges @péeiused asthefahoee activedamartboa tb de gecorporated

capaci t anc 033],,1t. shoul d be .noted that the .ariza el ectrode .
TPt hat TAdke hgREL HEBHHR oGP Fasto e Riloldts bt &t (i e dhiea:
activat egb &a& BPRardlIoF th®@polbitabis élempideds GApBOEd. OrTHR1idstkd ¥AbBA fibers to
carbon fibers may be bl ended with anot her conponent such as a binder

pol ymer be gsed mgy begiafgfortenamples aivrryep fapter shape ehapenweaven tfalyic shaper Fibers
ease of ndl,i.n .he pol.ari.zabl e e| eckr, . e EXanml.e f .the
b nder. S8Ry PP eboliofe Rt E AR GlotG e B TRNfSL Bl sirMog o phenol

pol yt et k&fd 1106 GOERY A eroadlithking@! v ifibydsitd @@ the dldddRy sthicuRl dTARE resin into a
polymer is blended in an anount of preferably 3 to 20 parts by

wei ght Wiregrdineensional pre)aare partisplagly nrefemblysednts Be acheated carbonifibgrs. The
car bon t | vat L . ]inThe..a i ot

drug t o(a'% ?1 é: ngollég%lt \zﬁgbefg)og%g@ r@oé}éaﬁ{?%t %}[ecgg%gsléln? gslengg(r%ﬁ? (gkn%nfrafgmgg& and
chem cameahancgdsiranpth @uekds b &dnside stremgth) patddmemgain eatremblytlhge specific surface
pol ari zabl e &Iictrode is formed and the drug (or the drug ion) as

vel | as AR8f @AAMrES GABCHEISn by virtue of the action of, for exanple,

a Coul opfoshgr Bl maled i alcpditagiNalRen if iy SShAPSeatsriticthly

the polarizable electrode is formed and the drug (or the drug ion).
[ 0035] Théeadtivatpd icatbonfor thactiveted darthonditters, oh éhepastizated sinben of dot activiated

in the inyention accor.di tg claiml can be caused treating. the .
ol ar 7 SPED GPERmBGE BiEbdAw G e i fond SuftEts st el b ving
second @{dlﬂ)rhﬂngﬁfpr(%e@t?rp isBapeOtel@ititit),CbReiedf hdndlinkSéf HeOpslaszle electrode.
causi ng the Eglarlzab e electrode to adsorb the second drug in the

i nvent i Sxampiesr @f nthet dindeni polymer athai eapude: suitably sesedt ép @is case include

PSS R85, 0L Ao S ASLISUS R, AP LERBEEES: Bl o

of dryi agothteofpstfriblablie 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 polarizable 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 electrode with a solution
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el ectrode to vaporize the organic solvent (claim10). [0036] A | ower

al cohol such as ethanol can be preferably used as the organic sol vent
in that case. \Wen a polarizable electrode containing activated

car bon ofepafddl BAHRELISRLDABR sbdoRB Bug $n bl SENAS st RALAE DF.aDA Girst process of
el ectrode and Iidocaine is used as the first drug, the treatment” for
causi ng casngoibe polariabhle elscede toddserb thaisoond diug is wdndentioagesardingdo claim
inventign according to. . claim 2 or can _.be.a treat ment invelvin

| o egnSCERTOHE BoriRi B EeRafine e SRRrrAS Lt ERednth s LN ereeiPhraa by
in et haa@kolkfigl the sécondtiFefid ad baniefsoblef; ahakl cehdt RePOaryiHY @e polarizable
preferably 5 to 20% or particularly preferably 8 to 12% and dryi ng

t he res@lectpde topvgporizethe prganicoiveabi¢Hing W-he pol ari zabl e el ectrode

to adsor e [ r -
vl vi 03T S ESEP DB HLLR AP EERRNGh o BhHabDAsch ASule GO Bligensjn thr
four tieges. MWhahopbldrikel®elicettodehintainihg actreeindaitadn Gactifzate@arbon fibers is
solution of lidocaine_ in ethanol jn_ the foregoing is . a ratiqg of the

wei ght U8¥d 1S HiscRrlAdzable eletrecs and Hidoghre irusel s e festatiyge thealfegtment for
[0037]  EAR1AARL pBatiofbiekidbhEaS@ AU Wikl 418 iR BlcAh) &iBh G0tk i Ofim
10 C e e

in the inve according to aim1l can ause y treating-t
pol ar i zahird Oadae bk racttetmenthnesl vingumetrepnatiny tht ipolarizabledklectiode wih ta sofution of

t he second drug and acid is dissolved (claim3). The first

br ocess tpeatin it dnoh B & cpairate PR 1o atr Borsereliung © 20%
drug i nok berticAMER! preferatd¢ ®Otcdi g 4 @ﬂyﬁigr@h%_&ﬁﬂtahtr;‘q}lé’%émfbnf grSEauingRthe
of inpregnating the polarizable electiode with thé aqueous sol ution

i n whi cholaheatde klectoddet tocrdserbdhel sapond dengds phederablydurls that §edteatdent anvolving
second step of shi the. palarizahl e el ectrqode with t.er he
second DHruBinalSs by the S5irs ofRT Pof bo GRf thiny A bEarpd hat
of dryi g doRerid@kioh bE &l Sl v@lof G 1i6@irtedin \eeHAAb] iAEhdRIrSdoUicis alritfo bithé Seight
step being perforned after the second step (claim 11). [0038] For

exanpl eof ing tp thetotat sisight ef éeqapgeand HaPlhi ng acti vat ed carbon or
activat a ' ' S e ar | .
el SISTREMABET Rt e BT ELESLALHE P pycnion
pol ar i zatdogdiap actdldite 1t @ndsts oaused e tscacing dhel puBrizablé Rtccirode Mithoin aqueous

according to ¢claim3 or_ 11 can be a_ treatnent invaolving inpregnating
t he pol solisian i SNl rBHeT e Rcand dye cidsansaidh s gisselved (elg@nphe The first

hydr ochhagdede Pt h& PBLFRABIBLIQRRE BT &s&ih2ReYsedohd drmPTh HD i
prefera fS '([)O 20%1}% or g)ar ?i?cu?ar%opre?ergﬁby §%001(g% reftfeir(lf)élg\l'eilmon
was hi ngatdoeding ésclhinaAtcaniridiudeas Erst s@paf dnyieggptingehe pdadizabit gledttvde with the

treatnment for causin h ol qrizabl e l ectro to. adsorb the second
i og 1o aeons slition S whiehiBe sl of PR sbond s RYbMs iR S anratd: FEoR Step
i mpr egngt wathifd thetgoarBallctectrddé RREIF LY, ﬁ@@éﬁonﬁ‘é&pt&iﬁg%&foh%lg@ﬁﬂeﬂtﬁef first

shoul d be noted that the 7 concentration of the aqueous solution o
| i docai siephydt @ ghitbstep @f idnying éhe pelegrsibtegeleeiradertatviapomde moistireudhe thirdbstep

- | 1 docai pe. hydrochl ord de to the tofal ight of |idocaine
hydrpchﬁglpgﬁgrfgw(ﬁﬁeéﬁ?e Sef@ﬁgﬁi’p éfﬁaém\éﬁi'orpti on of the second drug in
t he i nvegu3spnFae ﬁﬁi‘ﬂﬂagwhﬁl & |pdlafizable elqetelie tafthimingPAttivaledRErHOR drhRtivated
~pol ari zabl e el ectrode that has been treated with glycerin in advance
(cl ai m &jrbon fibers is used as the polarizable electrode and lidocaine 1s 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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‘Alternatively, the first process in claim9 is preferably perforned
after a third process of treating the polarizable electrode with
glycerin (claim12). Under such condition, particularly when the

pol ar i zabhgen@laBeh 69% dq‘ﬁe(f)li%r%ﬁﬂloﬁfofE}%béiﬁé ﬁ?dr@éﬁl@ﬁ’d[é fﬂrth@%ﬂe% he qjs a ratlo of
carbon fibers, an finity between the polarizable el ectrode and

solutio ﬁh@Wémhf @f:lllfblﬁameéisidtwh}@gdﬁ tethe é@@ln‘delghltmfgldpnamﬁbydroqamdﬁ and water

and 't he B0 TEHIREHRP 8L MR Bt e eafih mefheani o SBRR 10 EFiffabty
or ease éj&fohnammcthetﬂm&asl@rwkcudwﬂlaﬁﬁt&%eﬁ trefed h@thr%jr@ﬁhmba@nce (claim 4).

el ectro can be inproved. It should be noted that the activated
car bon dltarpaiivabys ithexfis rraedsen folaey 8 ig prefprablyr perfasmed after 1 (hatsy prgcepy of

a known . r 0 i at |

o mor (e AR LA ot 5, DRI3NN ORI Aty
sol ut i orwHenl tht rpoﬁj)ﬂzahﬂlbté’lecsmﬂb 1$)If<ﬁmwf6actlkfhled p;ﬁﬂj@ﬁrdryacwvitbd ctbosi fibers, an
energi zatjon fromthe polarizahle electrode to the drug solution

occurs GEBebstgenthepolanzgblerglecitods apd the, galytion Mépair:%gyg%ﬂsakwwhp ifecond
the pre

bort | on St nt 0¥ SflanRfkof¥le BB ShtkoS sdifor i hich 1 i D8 taNeflrdirug and he
(daim 61):1d isldissphied @ade, 1rmpreve:iﬂegnéé1em¢e the edlcendynort ¢ese azd;hjwhrmrlhe @écond
t he am)ut of the dru i ctrode S

e o nodie fsatrio S SlaTbic dedde i SRR hY SRUE e ol e By aqtivated

present dafb‘éﬁ%tr kRackiohtel SahBn &bed lélaﬁ Bé‘%ﬁed m@theﬁﬁ%y%fknthﬂ@cﬁo@ r
not the substance is prepared, V\/mc has a certain diug effect or

phar mac a0l c diheadrigosolation vihi tte presergpinvestiine ch en heldgdyi snpregnating the

purposes i ncl.udin t he.therapy, . recovery, . ention of, a )

G sbase ol Sl foas Vn (e R ARARLIEE TR sy VB SRetEor R tprsppmy with
of the mﬁﬁblﬁéder Batigfréil tROplariZaB1b el€utrodb & i @REY doRitidd ocOBs Rae B ffroved.
of the beauty. [0043] The term"drug ion" as used in the

speci f i d8941dn Adfernatwely; dbediug polutien oh theprrsentt igverion; ean bpibeld insthe drug

pr Oduce%oﬁl}ﬁo#l ?&dﬁﬁgﬁﬁﬁbﬁhiﬁ&i grﬁ h% %nltl rtfzf?:e sRASf ?lgbg%)w#ﬁlepc{l@@ﬁ%dé 191 n"? 6).

inadrug arrracooma action. erm

sol uti oni this casedhé ﬂegrhe of fieeddrh Qﬁ&h@ﬂdjﬁétnieheoﬁJﬂEMunt oY et dhﬁlg held 1n the
refers t a. fluid substance containing the drug ion. The term "drug
sol ut i orfechede assemply qapde 1g5esedi cati on of the present invention

i ncl UdeTO(MQg ?’%Weﬁhq‘dh%"sésaﬁ&ﬁ m! g %@cﬁicét UB ﬁr{?:l %1%5%245@&1‘[1 A refers to a

di ssol vi'ng Into a sol vent stoc en a
in a |i gubdancst setgerdld:sutofavlzlmﬂlaraurlmm%es s%mces wcprepareda, wlhmlg lmsmp@mtdmddrug
or erruIsLﬂIgledlntoa oIv nt .or the i usted to an

oi nt nent®"SHafe péllanga el saetigR Wi é% aHP “Taggs? r% r?r FISHH LTy Py goses

8 di ssogh@td@fgte Ql'iéfﬁlp}} PEvelyD 8¢ plevdi®nt AT arﬂlséilﬁé'ghé"%ﬂ?ﬁ&fon' Qmaidfenance of
used in the speC|f|cat|on of the present invention refers to an ion

whi ch i shphesdtanthei diagnesischfithe swdical embeaittl ophditibn;hersthe ppshaetiointgr maintenance
opposi t e ct,0 b‘%audr ug ion.

[0043] The term "drug ion" as used in the specification of the present invention refers to an
ton 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
state, but also various states such as a drug suspended or emulsified into a solvent or the like

and the drug adjusted to an ointment shape or a paste shape as long as at least part of the drug
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[ 0046] The term "skin" as used in the specification of the present
invention refers to the surface of an organismto which a drug ion

can be adm ni stered by iontophoresis, and includes a nucosa in an

oral cavidsyciattd® &@ERdInsOr gani snt as used in the specification of the
present invention refers to a human being or an aninmal. [0047] The

t erm " bi[0045gi dhk teour'deyg comteraionligedisedin e sgeeidichtiomof de pfes¢rfignvention
present ianvention refers to an ion.which is present.,on the skin of

B or gl ey n R 55 micPeritn ¥ i RTeE B2 P5 pRYs bRl PRyt o o
a drug idekioh0048] The term"front surface side" as used in the
specification of the present invention refers to a side close to the
ski n of [89#6dr Jagitemm opkia" @simsehin Higt spepifisahiony of the prssené vireatipn gefers to the
admi ni SLadedt aﬁforgan(%{nli'%) Wi, a[(gﬁé ?c]n Jﬁﬂ%md%ﬁ%}e%%}%m%gh&gﬁ and includes
exchange nenbrane Tnclude various®ion exchange nenprane duch As " an

i on exchang®sa &3 an okalrdaedy.i M @rMeoipaARe" P apel irnthespedifigrivaafshe p@Bent
exchange nenbrane obtai ned by dispersing an ion exchange resin into a
bi nder poYSRHRR refergdo pUman Beilg of Ak aRiEW: t ant i nto a menbrane t hrough,

for examphey ARLILROHOREIcalGRhier A0 o2 ?ﬂmﬁg HitatiON o £HE BARGR inventi
nenbrania%ﬁ?aineglgg]#npgégnatﬁﬁg anél%? I ng Qﬁgasglna?géigﬁg sd% on
as a cl otfers ta anedén whichds peseu onfthd shimbf im argambmtar gm theroegeani e atd/ which has a
di ssolving,.into a solvent, a conposition conposed of a nononer,

crossl i MREPTEOPRATEHEY 2 I8 0%er i zation initiator, or the like in

whi ch anoi4) enrehaR9erBhoMRRaniRe ésﬂisE@%Qﬁéjspé%{ﬁcﬁtiéﬁ%if@hé"ﬁl\éké}E ilvention
functional group in which an ion exchange group can be introduced,

by subj eefeisrig a fide closeita tmtskinoofirsl grgamism ami oeurrept pathl laying i thewddvice upon
and by sHblect$E%'ig%_resultant to a treatnent for introducing an ion
exchang@'ﬁ%%ﬂﬁ. 78 2% Echange nmenbrane of the present invention

can use [emY] 0K noh@s exarhPles fCAANGE oXERdNpa NBsMBianbOlMtlupe akield abn exchange
limtation. [0050] The cation exchange nmenbrane in this description

i s an i erenehianesigeh aendY ecxchangerfgsia foimes ingha anerphraadk pliaget deterogeneous
passage. j il.e Rl cat i .

e an iR af BRmbilncrorkBhet by WS APR AN Eee RsfEOR biddep Botymer
easi | y tahaby fhreningthieapsulnasnto Speaibiine thxoaph! fesexzingld) endteiiuader heat; and a
i ncl ude_Neosepta CM 1, Neosepta CM 2, = Neosepta CMX, Neosepta CM5, )
and NeoSEPEI0RS &t AXThangR BCTFaT Byainek by dnaresesisots: iibne 2 bres paterial
Si M | 7 loien 441PciBh, QMef X A HRARs TRADKRANE sbifliib pepled By RsbRthd, edd st a
exchange nenbrane having a function OF bl oc |Rg t he passage of a

cati on whmpesipex nomposed of hempamsagaossinkdblamoanmen pOlyhetization iaitiatanor the

exchange, nenbr ane t.hrough which the, ani.o sSes nore easi .t han )
Eh e T Bt andgh o hAnEC i S bf elubaE RER e Byt et Broup in
exchangeyHia RRekchddpeQLrdty &4 RhEBdR%E hgn%g &Eiﬁ%'/x &éﬁtahf‘for&ﬂm@ﬁjzaﬁon

such as Neosepta AM 1, osepta AM 3, Neosep a A Neosepta A
Neosept & Aoj%[,eniamgnw@bs@pk by Aghjeetangh thearestliant (o e trpgtment 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.

[0051] Similarly, the anion exchange membrane in this description is an ion exchange

membrane having a function of blocking the passage of a cation while permitting the passage
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Tokuyama Corporation. [0052] As the ion exchange nenbrane of the
present invention, an ion exchange nmenbrane of a type in which a
porous filmis filled with an ion exchange resin can be particularly

pr ef er alk yin WSRA: (11RR S dhl 16/ |ck¥hanB8 nlMbrErcChaNGSs W@E@&i&pkﬁs&efﬁo%’easﬂy
filling a porous film with an ifon exchange resin at a filling ratio

of pr ef éraaithg c#iqrod@s). melpsvificraxamples of dreapkmbr@e ierludOionwsetdnge membranes
particularly .preferably 20 to 60 mass% can be used, the po s fi
Formed 'TRGTEEH LD Re e & G iRmarodbreC e & irerh i Seose AM-,
pore si 2ro&dptPNOIET alebyepts APRA,10e0s8ptd ATHMUENR6RDE ALKYeath YantifacBir@d by
m or nost preferably 0.02 to 0.2 m(a nean flow pore size neasured

accor di Agkexemaeoparbioa. poi nt met hod (JI'S K3832-1690)) at a porosity

f f I - I % Qr
or ef br ab 80 ae b SXifindiihenBlht BF AY st W o8 fof Bbppe wepprane
140 m wobraetype ahevlabh ya péroto filAlisnfilledr withdn jphedxehaideyredin cahObed paricularly

[ 0053] The expression "blocking the passage of an ion" to_be

descri b@EfeablyayseflonSpeiicallyy &l iopesshangs Bembrne ohtagied hanblingenpergps film
inthis rnti . rie o/ |

to pass.ang PRerdaBRalRa MRRERAR|(pORER, 1 075 ARrA Mrk prefflY3f o
request €6 missther padicusezlyeptetorabl ybbio ailemasy?s tchie be ased xthbé pogms film formed
menbrane is sufficiently exerted because a rate at or. an_anpu [

whi ch  EEEE H3%478 b e SBEEH Ofr i PRBCRaRE § R Srcel Fieterably 0:00S to
suf fi ci 8nf by, mofPprefdshl§ VMALEN L, b RlostHreRASIF8023092 fith §a hRn flow pore
Simlarly, t he expression "allow ng the ‘passage of an ion"™ to be
descri bedefroeasaredi agvogbne do ithe bubbloromat wethad (i KS83hdn9@) atenperasiey of

does not an that restricti LS, | sed on t e Qf t .
fons argrdEaPy AR W90 TRR kBl 30 ) SBR°GiinRd rielfaB B8 phd Raving o
anount  ifilmWhickikest BEple@itatla 69 40 i) Wikt @RFEaBlly 110RE 120 Qfh, D€ hRBE préferably 15
menbrane and t he i on exchange nmenbrane is secured to such an extent

that a '@ ¥h#mion requested of each of the menbranes is sufficiently

t ed . 0D LS [estyi / _
oxtent . (L, THE BpiibyiE PBAGP I Jediec 87 oh TR e §ibEibdddfol BT Fon scleciive
expl anaimmbrateasy dnoion eRchsinpg nichbrarnihitigis description lo@mdt asteapifidy Afehis that no

devi ce according .to one enbodi rent of the present_ invention. Fig. 2
is an e BRACHEY t9Pa%, £BY I@ﬂmﬁn’{sr @ﬁ@n@snf%? §a¥eatheR aofungttn requested of the

I ont ophgs el & tive MEnftfaRCG e xR %é?@(? I%T@%qu' iy Rkert o REGR GNhate at
i nvention. 10 'l"léiggs. 3(A) and 3( é‘) %@g eac raanl exp ana?’orgl é\;ileoew ‘%%r °a
showi ngot lhe agpowhi gumdiidhoa spécifi¢ v pasnesothhorgbsiash dé vhe mearbeared i guffioiently
anot her enpodi ment of the presenpt invention._Fi.g.. 4.is an explapatory
" ew T oFBH NI HEEFE Bofl B AN PREFITA 185m, SH Pl S HsO R ALGY G the
devi ce. phisige Bfidh h"ewPbanNRE@IHEd VIoin| n §H8WVBImbABraH8Ndr SY1&Ht ieRBhange
of a working el ectrode

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.

Fig. 2 is an explanatory view for showing the configuration of the iontophoresis

device according to another embodiment of the present invention.

10



assenbly di scl osed as one enbodinent in the prior application. Best
Mode for carrying out the Invention [0055] Fig. 1 is an explanatory
view for showi ng the configuration of an iontophoresis device 1
according to ¢ng. eRPSHITBIE) R chtad EAAAMory ISR tbOShowiR® B colFighh@vA of
in figures, the iontophoresis device 1 is formed mainly of a working

el ect r odlee iastopherieyis devicaagrording tokanethes pmbediowat alsthe prsisgnt ventipg an

el ectric power.souyr.ce 30, 057]. Th rki.n | ectxode.assenbly 10.. .
"ol udes a coltBiet df 4 RHRY ehiel oty ToWyBe o FoME BRI B ditprat
source 3éhtbfHoperiddedticeg! ectric supply line 31 and a polarizable

el ectrode 13 _placed on the front surface side of the collector 12,

and its entir&lg 31 ax gyplapalory yieyw frashqwing the copfgerationaf  yeorkingeslectrode
hand, t - ' p des an el ectrode 21
connect E%G?I%T&m&%ﬁééég%sghgg h{bﬁgﬁle%ggjte@?%ﬁ%% Irhgéti)ddlr'ce 30 through an
electric supply line 32 and an electrolyte solution holding portion

25 for %Oléﬁdn& Fn el e,ctrolé;:e solution in contact wwth the el ectrode
21, andH¥'sVent O SEFYIg 0%t V‘?’HO‘&_ contai ner 28. [0059] The above

col | ect g6os5? 5y & @%%nga%ﬁto?}’%vy {59 sﬁ"ovﬁH%rtﬁ@tcoflﬁ fidie o?!aﬁcitgﬁio‘ﬁhoresis
supply line 3I"to as wde an area as possible of the polarizable

el ect r odevit81 atcadmgité ongrernbodiment ofdenpicsent ifve06@]. An arbitrary

conduct i terial such as a_.netal can be, used, i.n the collectqr 12; .

o ond BT ARatBraI Rgbiong M ORAPRARS GUTE b if JUmied Gty of % orking
snal | er cRR6de 4s8&hBlyi 10| Eﬁoﬁmh?@kp&&{e 455881y 00! 4 dCanCISINE &K er®burce 30.
whi ch the polarizable electrode 13 is formed is preferably used. In
addi t i oh0054r Bba warkiag slastrodapssembly Keinclydpes cellgstdrd 2peanneated torplys pole of
pr ef er ab| in the ¢ tor 12 for th urpose . of . . for. ex I

br event T EEE 2bflet et S, UGN et bty Pk B2 St BB Bofl, 1
the caseglasbeorti fedrit guiFalellidet thOBIIREI0B 12, dGBlentifdtPis sloed I Edbitdiner 18.

case, coll ector having a term nal nmenber obtained by m xi

a _ ng a
pol yrer [OR281 i Onviibeotheshgad, the don-waskinggacrode assemplyaq Hchidgs ep elgstrode 21
term nal I, C i £ ,
the cof Famrardio MEnERAT BB ok RRR ShREb dRbu PP ARoib sy RRESE and
2004- 314 Elechrylytd bautiqrp holdaryt pafion B8 fpr beldinlg apglbitodyte aoplution iA contact with

col | ectgr havi conduct.i ve, sheet .portiaon conposed of carbon
fibers g"ref‘rcfea‘ihiﬁ’g% 2?1’ Bt ERgEgty 1%§ﬁﬂeéﬁp%%%ﬁ§?r&§-porti on which is

conposefnosof GRERBsvd EARERr AP if Q'h?é?ﬁbefi if%{u&ﬂﬁ%ﬂ% a %ﬁﬁlelﬂf*ﬁ&m oe MBLADR shSply

i npregnated with a water-repellent | r,”the collector being

di scl oséde i3l tdaasawslecarPartcarss ppgbliecett the poNsizalde Gheck@2893, at camnifdym current
parti culdar Ly preferably used. [0061] Alternatively, as shown in the
figure, i nufacturing cost related to the formation of the

col | ect pgo6b? %narbﬁrq&fdymﬁby @Rl shdht 409 nidhg @RIbeait®@in 12 ¢d1RBIR 12; a
conductive coating film formed by applying a conductive coating

cont ai neerflugtivomatreiel hevipe admelleirpreidis residiityon 2 spwlgesheghtesistvity than that
substr at.g t}gelelgﬁgﬁ icﬁéducfté)rrofe\%fﬁ@ﬂ ltﬁe p&larq?atb'lec eleJ:tpocfehf Pis“fArted }shlgareferably used.

el ectri c supp
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
composed of carbon fibers or carbon fiber paper, and an extension portion which is composed

of carbon fibers or carbon fiber paper and part of which is impregnated with a water-repellent
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31 and the collector 12 can be electrically connected to each ot her

by an arbitrary nethod; the figure shows an exanple in which a | and

L formed on the back surface of the substrate 11 and the collector

12 are ¢oRAREt@RE dfedBCheif hfsufsmﬁyg@ b Papug Aok Rioh N&r -7
substra?e 17, an ?ﬁe ETle%trié)SUpp aﬁsnea%glgggc%aﬁlﬁgclﬁgﬁg jtzzgéf’%an
| and L wetphrtichiarlygnefiopsbly; usdconducti ve adhesive. [0062] A plate- or
menbr ane- | i ke nber contai ning an.electric conductor qr activated .

car bon K18 q ATRERTER: Bt vpan i furod e BEBECREFgHss hidEdogration of
speci fi gyesayfeaee 1@"05@b9’feduéed‘%¢ Qorﬁﬁtu'ﬁﬁ% EheC@MeBBr V5 BB Dcdd¥Bctive coating film
pol ari zabl e el ectrode 13. [0063] A parTicularly preferable

conf i gufemiednbyo appliagrotendugiyy eoatingsoniieng 3 dogdudtive poxwalepbech asas carbon

foll ows: a.conposition optaine bl endi 97 t0.80 parts wei ght ..
of an aeeRgSEReE SR o Rodroh B Ry R R B | o Ui sREChE lRtir RO tine
about 180 an@Ake llcbtod 10 @ar Be BREERallY coviicttall tOEach othkirein ABtMAEhethegthe
as pol ytetrafl uoroet hyl ene or pol yvi n%)lpladene fluoride is nolded into

a nenbiighe SRupan sxapplein Avhig @ lapdds lormpd en thentraclsreitend the subiigate 11 and
pol ari Z"ﬁ?é @olﬁ%t%? tl?.%gg ?(grglecl:t%d té gcrlcfhe%ﬁ&ﬂhl%ugﬁ a tﬂ%\\,(\lgﬂ-hggfe P& the substrate
C e i the % ven

fabric nmade of activa car bon ers, o en or non-wo

fabric ilhparigthatetdirid suppBblnd 3 Bist @ndéot@htd the hyndeivditt f@fexample)dabnductive
pol ymer such as polytetrafl uoroethyl ene or polyvinylidene fluoride.
Act i vat éhsHiehon fi bers obtained by carbonizing and activating

novol oi hHlvens >0 Lohs y . hi i fi .
S T ace UG 1§ BRRE B metiBr e g R E AT ol FURRE Kb o, avar
st r engt karbbohaerg aphapscitdnd pdraniGOIuNtaw) 100anB/gi s neore ef b epécifinsurface area of

flexibility can be preferably used the activated carbon fibers in
this caddd/§FAEMGS apteéﬁe‘gglr%BﬁoﬁPB%’i%elﬁﬁtf léd by carboni zi ng and

activat [f3] n%VISHrQéLﬂaﬁ§ PREariE %oﬁi’%rétﬁﬁ' & the MThritBle SR 3 iNHRAAmple,
Kynol Inc. under the trade name "Kynol activated carbon fibers".
[ 0065] Fhboliswisan combostien ehtainodiby bRnding &/he 88 partuiby waigit hbirdactiyatgd ggrbon

| ut i d of ion i i It _of .a dr.
Ton anaPanodera s 8 apedB SEHERyFeE R gboRriopag Rrath & B R0l Pt of o
sol ut i oBindeP P6BIneFRacipat pbiyZakifRoRletfidneds podyaaylidae FRUSAE i ModdbEonD a

t he above drug, and can be inpregnated with the drug solution by the
fol | owi FfnpreRcdgPe. 12 [0067] That is, a treatnment for causing the

pol ari z el,e 0 L f fi
P ocess R o TREP HbfGriie boRRRoh 0P Y YRl RIGRRIFTL S Br bhiifle, o
pol ari zaliven oglmatwodkd fHBric madedofligetiviatedhearisamEbétsndr @& Wwbaén of nan-woven
drug (first drug) in the drug solution with which the polarizable

el ect r oRPTE3UPREERAEE G SFOPH 34t égoﬁﬁtsp&’ﬁc‘é{%]ghi &b bipdss  padgger such as

pol ar | 2 BB ETSBIREALerE S0, PORREERTT Aubiiac, TASSRR SanbTamer obtaned by
drug (seabnuizthgug)d activafingmyaniosd sibbrsesuch clnehichr biseamiskirembly highispecific
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.
[0066] The polarizable electrode 13 can be caused to adsorb the above drug, and can be

impregnated with the drug solution by the following procedure.
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the resultant. A | ower al cohol excellent in biological safety and
havi ng noderately high volatility such as ethanol can be preferably
used as the organic solvent in this case. In addition, the

o 3B 1 SRR RE B BB g e

by dropping ove solu arlza

by i rmerlﬁrfbgnéd‘lﬁ zli)ﬁkﬂlpirdc&bsl e Hdreahe drg (sdddnd drid)eo @b@dﬁ)rbai lbl§t therpolarizable
[0068] Altergatlvel t he above first_ praocess of causing

pol ari z&cEode dd s dea1al e same king asithel qimavg Hrst ngbén H@r%g Alytigsy, with
i mpr egn t; (o)

| whon oGl Bl RS el th f R HERSG EUMCIRA lter

pr ef er alilhe twaghemigan fola@erfeﬂnd:d hmimpmegﬂratmgtthe: polangabdie yllectgodeh]és with a solution
resultant. Th Iarlza ctro 3. can be. inpregnated_wi.th_the .
bove. aduenie RORRIAE By Pe Syl THE st uesic sbaT SOt BBy yfiving
pol ari zakd gesaltamt r %dﬁ)vge’f”al&fhop)éxbéﬁ@ﬁlr ﬁi Bﬂ)l )g"@al RAkeRy 'aﬁ@bﬁa%n%lrﬁ%ér%ﬁf high
13 in the above aqueous sol ution. treatnent for

i mpr egnalatigity isectpes stianabkan bk emcﬁemfdl-y m@dwa& thet brgavic eplenot in ithis dase. In

o § o aEn, o8 polaadtk Bbelrbdd B ot SR hal Sy AT I apprSicdifontiaroBping

t r eat menke eR4Vel@1URMI O tHE Golakzabl © Ele€iGT¥P1 3 or bSHiRRRIrslAg tHepslitittible electrode
solution to the polarizable electrode 13, or 1nmersing the

pol ar i zdBlis thesgheye peJeBon.3 in the drug solution. [0070] It shoul d be

not ed t 266?83 ?}]llper v'e esga)bgl/eeﬁ}sli 8{&%6%%f C sPr{étfh? lpgﬁ%&a 1 gf%&t%‘de\’\f 3tt}3 adsorb

gl yceri pr I or roce

parti culths ngvibeam ba(pleﬁbnﬂablbﬁnﬁ;bxegmatmgehe polatizdbié elgctaniel I\BaWBH an aqueous
carbon fipers is %%dg as the polarizahle electrode 13. [0071] That

is, by relEgn ipWhichy sabofihe drugireopddiug) Aad ar pad ardisthredapie %M washing
fibers #HE resjﬁ)‘[gﬁt()%ﬁb\';vgbeu CfaN WA tﬁeh?esﬁﬂiﬂft' He oﬁﬁ)&ﬁﬁg é?é’ctrode 13 can be

di ssol ving the second gint organi c or the aqueous
sol ut i onmpregnhtied witththesdbve afudohe scsleu«szy (dropgpmg)the abdve hngeansi gblugon to the

di ssol ved. is ht o contact wt activ c fibers
wh oh arelaigeol eetade Tore L uertie Be sl iin botots T4 en g HiRE Mptous
easily RermBAte into the activated carbon fibers, but the

pernmeability of the solution or the aqueous solution can be inproved
by tr eat[D@@]t Hetregioleat forabipeegsiating t@d@lamzabbmlemmdng% With gleet dpgtsethtion in

per f or et tih el of Hiec e UirtnEREY 4o U, 4018 14 BGOSR Bt e gocona
drug solpdédesd) afhert theMible fikke ppsiedd. i ZAR! Bedthnest £208e J3rfofmédTByE Brad:@ehple,

in the second process with a thickener to adjust the viscosity of

the dr ugir@mua& |1%fh degnselpfienve the@olapizahe relsetigde H 3wer dmmasang rth@ polarizable
sol ution F i @tdE%SR’ ) zable el ectrode 13. As a result, the
ease of 8 0 po ari zabl e el ectrode 13 and the ease with

whi ch t fﬁ@O’ZI)}VIIC&houPd besctedritlae theqmiarizeble Rjucaudel13 & grafetdbtytredtéd with glycerin
preferabl e exanple of theﬁ%$u$ken r that can pe, used in this case is

hydr oxy 5% $BJd PEIgesy) gaior (o Phe HEY direcss artigHlagly wpes polarzablselpgrode

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
polarizable electrode 13 containing the activated carbon fibers with glycerin, whereby the first

process can be performed in an additionally smooth fashion.
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appropriately in the range of about | to 5% [0073] In this

enbodi nent, the polarizable electrode 13 is fornmed to hold the drug
solution by being inpregnated with the drug solution, so a

pol ar i zgbh e elReddifs theCRif 9610t O wG Mt 8 poltAZAPR ctrd8é 1Y & Btbregnated in
carbon fibers into which the drug solution can perneate excellently

i s par tthesgeand progessivating thickenedo adjushidie yisicosityfihedwig setution ear gnprove the
[ 0074] l.].ec t he. nQ i,zahl e rode. 1 n he
bondeu FRRtaaf hifeiie AR SRR AU IF Heheln fabl Wibbdn B REp roput, e

st at e weasee of mandild e€tthe pdBiriatisle tdectipat a3 Zabliee ehRchvitid@hich3hardvice is
mechani cal ly and/or electrically connected to each other maié be
f avor ablayseRitied cam be pRrgred. v A Ramisulatly pueferalecxamiplo At Piswilickengs that can be

ducti ' ' - . '
For 1 he o Lk lest 5 B SRR coHRRE RIPERS TREREHE ol GnRl19PE fEbfended is
i on  wheappiopsatdlyig tbotange ofiammnl ac5%. t he col |l ector 12. [0075] The

menbr andOdB] 5h ChRETPraiehs s GBriaite cbprediol by BATEE BOW e tREgelution
13 as anyydid irkatREP Y enhe dhR0hltich, B8 ARIEablckSeJHRED ebntidid Shtivated
he passag

such characteristic as to bl ock of a biological counter
i on whi Icerboarari activatgd tdagb opafiscas éntof whible tik dopg srdution ¢dnepgoleatei @abllently is

el ectrode . 13 i s eferably used.as the.ion selective nenbrane 16. As

a resul Partey ﬂé{fﬂr&rg{% c'g‘/se\‘}naﬁ ﬁle%arrgﬁ%]teﬁéecgrf’ﬁ‘b%'on i s adninistered can
be i nproyerd;] MHE Ehilectbe12 gy &Rl Rz 6le BRIFROANE3 & BABoRARS edch other with a
sem - per neabl e nenbrane shape which permts and bl ocks the passage

of the abodustivenadhesivethin erdst thatof stathavhenst tbe uplectareliZpnddhe polawzable gectrode
Steric SBPREGhatiin. S0for SRUBLAR) bRl 1S IERRLARG, GR"60G0RN B A

charge seélectiv rane s perm ts a

of the abadtivenRdh&ivd en®asdasbodf povededrager cohdaativeofillexis has@ebie tkydasethe
can be particularly preferably used as the ion selective nenbrane 16
of a ch&Padickize adhssive Ndpbthsrrase9é. for orample)preveniing £he elytian Of adpetal ion

ey anuleh 1o ABIDE chMcS BlBILYS: [EDrane 16, the  polarizable

electro e cat1on exchange nenbrane 16 are preferably
pr event ¢A075] offihe somkiagtelavgodaadsemblyel( day, fufther iroladgireionpkiectivigmambrane 16

separatin nber forned an_insuylatin terial. capabl e of
permi tt iOHSh%T_ﬁ%ntp*agffeafgﬁgﬁPp s PPl %&eﬁﬁgqeﬂga e REaD| WTHoBERY ode 13
and t h?o@ﬁst]' %n%ﬁ@?ﬁ@ﬁcé‘ﬁﬁﬁﬁ%ﬂﬁa&iﬁg'sﬁc@%ﬂ@réot&ﬂ?ﬁic ihe srBeRRd gﬁdgagbf of a

a gas near the cation 14 exchange menbrane 16 which occurs wh
ener gi z&idlogicalsopertef mmmelildpgermitiing ithregpassage op Blealrig alvl ie thé palarizdiée dectrode

and the .gation.exchan nbrane. 16 into .contact with each,other. nay.
oo ovdd s TR BREF ol B MepeRe 26, RS 'reSiE, el Itisndhkin
to hol dv&nafmgdnﬁ%bﬁtié SdinaddrBd cdl®: iHIByedonposi tion as that of the
drug solution with which the lp))ol arizable electrode 13 is

i mpr egnd@@4f] Adedon sdegtive membisne he ey adpntie el pRreerbleyingmbrags shapenwhich
the pol %ﬁﬁ%sggidenl%rgélgsggé Bgsesa&e?’ of e taQ&vecl%hé 8 tﬁ@%a@%%h%@e’bﬁﬂ? W]e§ghts, sizes,

occurs can
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 selective 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
material capable of permitting the passage of an ion between the polarizable electrode 13 and

the cation exchange membrane 16 in order that the generation of a gas near the cation
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[0079] An arbitrary conductive material can be used in the el ectrode
21 without any particular limtation; the use of an el ectrode using

a conductive material having a | ower oxidation-reduction potenti al
than t hakche¥ah&hbRHE M AR YRS - @hénV%ﬁergﬁla%ﬁ de Rk ﬁﬁ{lé@%g/ bRhgiRE the
a pol ari zabl e el ectrode can inhibit or suppress the ‘generati of "a
gas or @nlanmitde steabbée il drand doe catont dxshaigeonerobipsé J 6 htowennéact withegach other

polarlzabl el ect rode used.,.as th eIe t.rode 21, th pro t it

Bhi oh oRBYGISBEVHET T ohi% HRRRHNE FIPST 4% DF GF o drolorphetupat for g edtue
sol uti oRolabA havirg &K@s&ﬂl@@drﬁﬁﬂsﬂ&i a%Och&ttdeHe Hﬁigldddﬁﬁldh%ﬁh wm&ﬁth@%m&&able
can be inproved by inpregnating the polarizable electrode with

el ect r olelecod |l fitis dmprRsnated. céﬁpﬁomsultothel Rrepertyc aitht whish @ﬁgléat@nt from the
fromth e te 0

el ectr O%éla%&qbl@ glfegt%)a/e 1% oeiﬁé Fa& oh exFIga% g}lﬁagﬁ)rm{e% Jé;}lrﬁl SSe él?greolv?d. or

carbon ¢@v9]alaso aﬂﬁtra@edomcﬁxkte n@it@iall r@debe?llsem,lnftﬁé @Ak €21 tWithout any
case where the generation of a gas or an _unfavorable ion due to the

el ect romrgchlabfh%t@p, dhe upRe oﬁragv%lﬁﬁt@@leﬂgﬁmg 8 Coi Weematenal having a lower
appropri r

el ectr oIO%% lés!% %u?%éld ﬁ&l %&ﬁéﬂé’?ﬁ%‘i oghb’ ER%SS% gllrl H% %gp%éggégmmﬁ%l}&e%nelwmde or of
el ect r odepolaambleciedtrodt fvan mthibitvor kuppgess|the tgemlalcasstém‘ghyorz& usfanerable ion
| onger of concern by virtue of, for exanp ener tio
amount . IPOEBYF eﬁ%&ﬁﬁé&ﬂ%@& e Vs paleniaapl eoﬁl?fgoggmssﬁ ay Seceliptioge g1, the
an el ectr il il Hich %ﬁel?ﬁaﬂ@ﬁ fBm tRE pSiaRLAbI AEctRI RS iR éfé&ro‘i:ﬁp @(Q{lfr’orplfxeld
securing the property w tTh which energization fromthe electrode

to the bbuthe slectolytr srniiemholdog 1sortlan (26 woimsemn bef mguc‘#edeb}eunpmglya:tmg the

sol utions buffer ele troI re ar ed n n .

o ect r oPpleERHhlE Flrgoed yRE A fEpig otbl 2biigainn TRl prdiferent
of wat elfroﬁ{thﬁb’oﬂh§§l§6\>éldll&tﬂ6%é hforK| nds Of electrolytes is

preferable because theygineratlon of a gas or the production of an

i on due [0 h&ndnet elegirgds mads ofdareaxamplsogold nelptgiurat stanlessottecd, qsiqarbon can
h t 0
oo oPe AHE T BEEAE 1, BF CUGHL NG Sa0 DR BHORLERATH) or bR o

exanpl eunfavbiable cilon phRp & etﬁe be}lecmoXysmg dP. &aM smll be prevaited Ebyarldr (hxamlidl
polyacrylic acid at a ratio of The el ectroly

sol ut i oAPPIEPERElY sskscting Hlezeske%@#ytﬁ é‘l’latl‘?fh elé Ibé!é’tlff @PW(&Y@@M% rhOIdmngaportlon
l'iquid Faotrqhe QhseCRerd Ande b a8 Abatiod Nn B¥e LR %918@% Bl g&@&?ﬁf b&E€no
absorbabl e carrier such as a woven or non-woven bric

nat ur al largeaof dohcandly Virtheos forexpapleyus smlﬂrbneagxeatmr arg@int. Wi t h the

[ uti 08 i | e nmenb h
char ace M987; dhe &lebisolis i fraSIoie pger A tm s an FletoRts fianig which
si de of 52 drbiuhAdcIREGRMHSBphBlet dtescBhnStd 1R YoBerdP WilH Qfﬁlcﬂoéﬂékéiﬂatﬁﬁrﬁérﬁﬁhe

25 and to pernmit the passage of a negative ion fromthe electrolyte
sol ut i oxlenwddt Plytpthetskono& organisineocsundas dissalied. | | Qf mhaiaytmlmrscdatmns a

b | bi t the f f. d . th .
o ett ropye LEarYS somBP N PR RsE e Finer® cl5dlvef B € 1w Yeidhgioh gpetion
of a balaRfgalb@hHABE of MRS bl \EsBNdnd AtHIkih@NSF MecBlyiddl BY iatable

bet ween the skin of the |living organi smand the
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
a woven or non-woven fabric made of natural or artificial fibers, a porous membrane, or gel

with the solution.
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device can be inproved. [0085] The ion selective nenbrane 26 can
adopt a charge sel ective nenbrane shape which permts and bl ocks the
passage of the above ions on the basis of charge. Alternatively, the

nenbraneo@a agoh sdles®rd mBRbARaRL atmBRuS EhasiteRRtVAL €TbIBEK MHelpassB of a
bl ocks the passage of the above ions on the basis of the nol ecul ar

wei ght s posifivedon gemsthe side oftrabesg organksen foths. clectal yie selntienx boldimgeportion 25

menbr an n particul ar referab e s ;the Lon _selective
ronr andiof PROVERF PrReEBhY nPhEN 1A b PR R R e BR3P Bl b on 25 0

assenbl yheldd@oithe hingOorzahisarcad Hefpddced A€ an BT WY mkdilger @hahé FrofEsurface side
assenbly 20 are each a nenber fornmed of an arbitrary material such as

pl ast i c of theeelesivobde splitipn holdingipertion 3pabie agesudly Biej stapilityeof a balance between
bove- ' g in it . i
above %ﬁ&ﬂﬁg Jnﬂifé%ﬁﬁéevﬁn !ﬁ{fﬁl?ér%ﬁfe g%g?egg'tﬁle ulig %Hrhe%@gn%?%gagggb fthe

open | ower” surface e con?glners can eac
fornmed dbviee tdrebd inippovaat eri al capabl e of : preventing the evaporation

of noi re fromits inside or the contam nation of foreign mater |
fromit i&&ﬁ silde ;lowéeth_amrwganﬁ Hecio _ ﬁt"%élfg_eéﬁleﬁ‘i“&alﬁf? 29 shape which
i rregul iéhﬁikﬁﬁlmogfﬁhéﬁiagsa £ of e H9RRWn fhel BalR of(dBge. SAMMhtively, the

whi ch: s conposed of a ppropriate materi al capabl e of preventing

t he evapendirarencancidopiod smirpermeablqmembedngshape witicl pergiityranddbl doks the passage
during t st.orage of the iontpphoresis devi 1. and,is renobve .
pon st Gie He Rt e BE ke O ECRERela’ e dzes. &8 ket Re e dprs
the comphARhSexdRafdd ndnbrittl thebe ParBb@agY Refefiby tus¥® a30RESioWselective
| ayer can al so be provided for, for exanple, the outer periphery of

t he Ipm@ﬁmﬂmmﬁéﬁé of each of the containers 18 and 28 for inproving
adhesi V?&%% l%‘ﬁ% \éﬁﬁtgivr%,}h ?%g(grvt(lliag S i(ljlg tepe%tr?%(ie% gsg?r];lg%nl (g %‘?iatgll Sclg}&%l’[n%g gg ]forpfhe

battery, a ions viCe,~a Cco rr V

const anhonahkiagelettbd@iNseibMi Xeare @éicht My embefotaed SfanlgBlragsmiategial such as
el ectric power source 30. In enbodi nents of theégresent i nvention,

it is pPEFdsatieemembes daxingopsast cepaient dewng dhourbgee-mentioned: respgetive
be_adj u%%g%n{snfogﬁg% Elﬁﬁtgaf hd Ra\g&%ﬁxg oglelp 1 STFnce®” The 8ﬁ{aﬂ93ksy 19203 2§ 2an
cnk, an I C nae

0.5 mdy/ oper at es safe voltage conditions,

speci fi eadhl ye ptef&@bly formeésd,a fiexipleehetedhll yapable of: prevemtige tHeOBBBration of
the iontophore is,denge 1, the dru ,ioqgin,the olarizabl e Lecérode
13 is mestrieran 4t 1pgde Aethe Q?Pﬁ&_“%‘? BARISAEBP RAHeTorg, 1St % qad tracking
el ect ri ¢ PRWREMERUSL S BPoanfinP B3 'ixtré%ﬁ?aritﬂe@ HHOtHeaGEn bP tﬁé‘%ré&ﬂish@hg@iinéiz(not

and a negative voltage t0 the electrode 21 In a state where t
pol ar i zahdven)eWkich:rigdenp®s¢d dican appremwiate matesiaheapabknd piréventieg thchevaporation

device inpcludes the ion . sel.ective rane, 16) and e.electrol yte.
ot T o FstifiR 5% B infision @ Feigh el SRS s Sordiaf 1F iohisGPHohSie defise 1
devi ce n¢lideRsovied QupoRuss &Ifaht ideeicERAD baAthld ta iR R GhffaddbPeach of the
contact with the skin of the Iiving organism [0089] Since

ener gi z&entainersol & ad &¢.ugFwtiientd pigssuse prasitiye maliesiver lebiyrantpdso be provided for,
pol ari Z%)rl &aﬁllp?e? I-ﬂlieogll(f\ter periphery of the lower surface of each 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 current device, a constant
voltage/current device, or the like can be used as the electric 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.
[0088] In the iontophoresis device 1, the drug ion in the polarizable electrode 13 is

administered to the living organism by applying, from the electric power source 30, a positive
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13 in the working el ectrode assenbly 10 of the iontophoresis device

1, an el ectrode reaction wupon energization can be inhibited or
suppressed, so the generation of a gas such as an oxygen gas or a

chl ori ngo#8s, 1PfhellolRcldrnA! afHd 4 QBeANER RS oAU Q88FLdeON B 2 &tate where the
hypochlorite 1on, or the a terat%on of t%e drug 1on due to a

cheni calpotagizable mieatmde U8 (the wensaeltivormemblaradt whautheddevideOipoldfles the ion

Further, in.the iontopharesjs device 1, et t ment .for,_causing the.
pol ar | 7 SEPEIVeL e sy Ty Fesolitty OB esting s Qhe it selelive
reduct i QRerhBtaidi2éakhiéh Be BRGciHéidRo M @D sel%ﬁ%%e@“raﬁé'ﬁ@?'a?@ br&iRht into
drug solution into contact with the polarizable electrode 13 (in

ot her wontdet, witly therglsineefribe liniggorganisimect r ode with the drug sol ution)

can be essed. Therefore he deterioration, of t menber s, of

it ot MR SR ol BEATRRAS the i pf UG - Feftblrn Bhoieh IR Crectrode
cont ai ngB iAGhedriting cR6sd ¥RebJUR) bOthehentbptiiredid A&vicd 1 Al MadtktRleQbaction
the drug solution can be inhibited or suppressed. Alternatively, the
range ofuPeheRFezalign eqpcbaighibited s suppraseed, sethe gepergtieohp gaseush agan peygen
ext ende j r E r..al i at i t .

cur f ace 2% 8 L3RR KE.r of o RN 10 hftas 3t B il ifionfBfie on, or the
or gani snitefation bhthediwgionalueits a chehiical reicioadai be ple@ehted, orgt Ragaedwsd.i n

a state where the pH value of the drug solution is educed can be .
expect ed?43% mFHBery e .lo{“GBMFSl?-Ié{e&Cﬁ a1 f , taaeent et Gusipg thpgolarizable
experi Ne-§,40M5lus %(?s%rlg e diﬁ% :iﬂgéd‘fd}?le&,nso]ee{ R%ﬁ&ti(ﬁ{ in §1€ valuld 6% Hhd gﬁﬁg' sOlution

this enbodi nent w be desc 0092] <Exanpl e 1> Activate
car bon fchired SyAGGEHIT: i dragubmtibuimd doytabi wipbnhKpoelatizdbix ele¢tamdie Vafie dther

carbon fiber cantent 1009 S per..unit areg 12 /2, thickness, 0.
o Spe IR b3 dRPaEafag die AoaRgC Ry e e FHE oG 06 BB Ky Neeretore
di anmet efthOfetdriorafdRBthHeBehS&s WF Whidl tHE Ydriing RlecBEYAREEMYE B ¥I88nddsuch
the pol arizable el ectrode 13, and the el ectrode was i npregnated with

100 | ofas ghelooaindruts and Gk adherbeairducita the rednedion(ingiflivelvae of tpdmgdolwion

0o g AL g A b SR8 BSOS bRl R e

resul t andg swsméethb&d cin bbedkfidddy Wdlefifitidell,0f Sredlerding ok aDWViSME efIIC LD O face
for 10 mnutes at a tenperature heated to 40C, whereby the o
pol ar i z&puehepingcer dpflammation at dhe cdiin ©f hgskyipg | erggusmnwhes therug ion is
second (1 : r uf 4 .
of o 10obihibidh REARERE breah YTl o St pSer St 0, bt B2 SREGRERN i
sol ut i omeducepedretst dxpecked fwhvihegelide.parts by wei ght of |idocaine

hydrochl oride_jn 90 parts by weight of water) were dropped to t
pol ari z é@@éﬂie Hezeipafisk the regtls sq;c}g‘i SXREICHIL ¢ I@Betaﬁ fer Yfﬁpd@H%g £ regﬁict of the
process i,whgssymideniliathizdhlie Rigfkgode 13 was inpregnated with

the drug solution (second process). [0094] <Exanple 2> The sane
pol ari zad0R] e&zamplel 413 as that of Exanple 1 was inpregnated with

100 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
adsorb lidocaine as the second drug (first process).

[0093] 80 ul of a drug solution composed of a 10% aqueous solution of lidocaine
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of a 5% solution of |idocaine in ethanol in the same manner as in
Exanple 1. After that, the resultant was dried wth air under the
sane conditions as those of Exanple 1, whereby the polarizable

| ect t i i t f 4 .
oot 0SB NRR Rt QIO R RN OFal 16 AR AEHS I i
of Examtlydrothleasle dn Opemttsi by tvemzht s watea)ryaret drappddhat thefpolarampleeeldetrode 13

ed to adsorb |idocai t he

the polarizgbl e el ect.rode 13 cau ne i irst
process,®@ r@b@f?sf’ﬁ)ehﬂﬁ‘?aé}?q E’ag}eeﬁ@ SEYGESH &V hezeRap the Pﬁiﬁ%@h& glgctsg h{3 was
the drugmy EHgHBﬂeQQvith&ﬁ@ﬁﬂ&%oﬁftfbﬁ?%n%é&@@s@l <Exanpl e 3> The same

pol ari zabl'e el ectrode 13 as that of anple 1 was inpregnated with

100 Al [0094 xBxamgleedus sol ution of |idocai ne (aqueous sol ution

prepared by di.gssolving,10 part{s.b i ght | i docai ne hydrochl ori
P50 part2 by erretlrale sl 118 Sty T 26 mbieghiifp a0
Af ter that,5% B61uties oF liatdaintkis ctiiinbl &l 8O ke WARAG s YA BKEmMPlENNT NWiter that, the
water, and was then dried with air under the sane conditions as

t hose ofresaiamipivas driedysathediy undes thelsaine zapditionsedsethope 66 Exanplgsl, celigsey the
to adsorp,li i h r filr SS)-1.1 0 l...A. drug
BT i AU R T Rt Rt R
in the [66o% adngtsoRsiohhatingthdvaatotpbsition bdithapof BxdnZ@dll evaeldesipe@ @ethe
13 caused to adsorb lidocaine in the first process, mherebé t he o
pol ar i z&kme agoust asdhe of Exappls hisythg nalpagably elrctiade 1dragyseddp gfisosh lidocaine in

LEcconc T OREAY SR 0100 oy SO G0 i

t he san¥seconppmictsshin as that of Exanple 1 was dropped in the sane
anount iﬁﬁ)ﬁ&éiat of nple 1 to the polarizable electrode 13 while
the tre t FHPRKUE ng the el ectrode to adsorb |idocaine as the

second drug (friheShmBpBLESadlc YRRUDA! 1 PEY thef SEihamiS ] SRY ifBfeenated with 100
pol ari zabl e electrode 13 was inpregnated with the drug solution

( second o rddds sjueoud 891@tioT ab lidodaimh@greaul solutien iptepareld tyhdissobdsgl8perts by

of a chan i val ue,of, the dr solution with whi.ch the )
O ar o S it e b lonlonfie 3 W8 nafR Vv B ton Bl dns Siag mapner as in
each of HxxapRl €S AfibPthat, anél résadarads 68 GURIPKEsHA tuhdél ARNninEOMAtEN8nd was
time point of the conpletion of the second process. 18 Ta§I e 1f

El apsed thangriqg vith airamder thespme carditions asdhese ahExapipde 1, wherelsy thepolarizable
4.4 Ex%fgglrgdgl ?Wle élau%e({l1 tcgad%m% li(%égigg lag th% s§00§1d5d'r3g (hrgt pq;og’ess).

Conpar ative
[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 Example 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 1 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
each of Examples 1 to 3 and Comparative Example with time from the time point of the

completion of the second process.
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5.7 3.5 2.6 2.5 Exanple [0100] As is apparent from T Table 1, the rate
at which the pH value of the drug solution reduces in each of
Exanples 1 to 3 in each of which the treatnent for causing the

pol ari zgplige 1 £l ectrode 13 to adsorb the second drug was performed is
clearly smaller than that in the case of Conparative Exanple in

whi ch t iidapsedtineent |f or0 oamseng { he pbhari zabl e el eday ode 13 t &4 days

adsor b Hhe—secong—afrug—was-net—perfernpg—Hrnpddi-ti-pp—h A—o
1

A f
[ ) A\ vVCA 'J . AT U1 aACTI \>J
Exanpl es &ﬂ?ﬁ?iarue'fol 8MAng flact CSZ be oaservé§7 the fate at4
whi ch the el 3/€ Teduceg;Tends|To beggne spalTergwith af rapsg @f
time fromthe conpletion of the second process, and the drug solution
wi t h whi clExatnpledl ani zabl 8.6el ect t ode i52i npregnat edd.6ri nt aj ns a 4H

Val ue ( Aahanit 4 tnlAd B avan afflar a9 | anca N 14 daves fro
\" a9 C T J A2 A v | L' =AY U -—T UM]\, LELEA "4

t ha
|l VAw T AT A T A LELIL LA 2

conpletidgb%Pm?%ﬂasecond process, [01Q}$ Therefore,, in the
i ont ophor egigmgRvi c¢ 1, even when the drug iop is ¥ ni stered &rter
a lapse _of a certaim tine periodifromthe assenbly of the device, a
reduction in pH value of the drug solution during the tine period

can be significantly suppres . ]0102] Fig..2 is expl to Vi ew
For shol Rl A EHPRBHT Sorotadr Tadns e abRMNDsIE Plaodl e tos s dpifon
to anot P&fuc%%hﬂ%ﬁﬁx@t%gfg@? B3R AEh bR RO redtt A5 for E%it}g tthﬁ E1})olarizable

i ont ophoresi s device 2 he same configuration as that o
i ont opheleetpde 1vddserbthesecenpd drugavaspenoredig cidadytsmeler thas thabinthd Oase of

of the vice 2 includes not. o t he | lector 12 and.t

ol ar 2 SopweEEe, PR n ik thd, oo du i Plan %, Bl R plciradsal o
assenbl ydskb i sedoBi@ Budfig il lpetfofnedOlIgiABitiRAT i @athlSt BRarhfles firend, the
surface side of the polarizable electrode 13. g9104] The dru

sol ut i ofoliaviag dactpennt o Rbssvads | the rate dit yrhigoithe pHnvalne wedueps éf:n%alt@ hgpome

d 2515k D AhRs Ui he drug .
Sol ut ot A i A PSRl delibt B g belfet a iyl libuon
conposi withnwhizhtthapoltfizitle etbctrgds Bl ivtpreghatidthainhingha pHevalpobBibouall © 4.5

el ectrode 13 is inpregnated, [0105] The drug solution hol ding portion
15 can ﬁ&?rb@ffqﬁél%nseg?géﬂm fsemithe %PT’lll?laftﬂ”o‘)fstg%f"éPn‘mecﬁsén hol d t he

solutio 1*2My Tﬂéx%gd}é‘,tihm?e %ﬂu@ﬂ%ﬁi@ rdla?i%@ 12830 Rrk ! the 8RL"ibETs a%klﬁ@ist%?edaaﬂer
woven o 19 non-woven fabri made of natural or artificial fibers, a
por ous rdayise afie cerain giede period ftdme thesebanitilp of tHeGitOis}, Ateductmmntiophbvass of the

devi ce ﬁ achi%ves an ﬁﬁfect simlar, to t atldescribe above for the

i ont oph olutipn furine fhe fimg periog ¢An hesieny YPOPTERESI ng the

pol ari zadloe eF%tZ 8n 13 plaaRer Ny e HiHG thé ichRfigRMRGELSS han | idntophoresis
perfornmed. EOl ] Further, the iontophoresis device 2 achieves an

addi t i odevice? pewrding haandtker earbodingent af theipresenlsigyvendioof freedomin the

ad) ust r’r?&t%?f TE]Q Goft g&yo%siso ]:ie\;igg 2dnralsJQhé i (c):(r)nﬁgh]l?atgornu% t%g% (% .{h%qz)nt%%ilgresis
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 carrier such as a woven or
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in the working el ectrode assenbly 10a because the device includes the
drug solution holing portion 15. [0108] In the iontophoresis device

2, the treatnment for inpregnating the polarizable electrode 13 with

t he dr ugofSVdvieh FabriS afAB bINKAGES 6) adERtl ek, ab@wusf fHenibishe, or gel with the
i ont ophoresis device 1 can be omtted. [0109] n that case, whether

or not ®PEtigR.ug sol ution in the drug solution hol ding portion 15

per meat t I I

e oL PPRLACALE: SHRELIR Yl B ARGy o for e
pol ari Z&hit@mm devite 11Becdepahe geqthent fontaising théJf)ol\ad‘izalﬂle tleérode 13 to adsorb
polarlzafggP Ectrode 13 is_forped; irrespective of whether or not

the drudp Ehp%¥a¥hﬁlﬁﬁﬁﬂn“§olutlon hol di ng portion 15 perneates
intoth a t :
cont act S RRb pof arh By RGHIREF: dicd RIHOar RN fifel, hEAS aninerease in
pol ari zdbgree ef ﬁteedamien e adamstneef diugnewtt vf tlendroglicti (v tiodiigenlutibn) held
[0110] However,.in the ont o SIS device 2,. a. problem . .
Speci 11 Eatie oM pE e BTRDT o Heresi (s o eliies B drug splition hoting
in the dpH@nSel ution hol ding portion 15 can be dissol ved or

al l evi at ed because the treatnent for causing the polarizable

el ectrod@l083 imthgdewsppharbss deviee 2 (th¢ ireatmpntolor Bupregmatipg thicopaotanizabbs adeatrode
the pro r aci.n e dr.ug sol.u ortion, 15

front. our kG e G0 CFehlifo SRy ekiibef Phin el opBPpdRa @Bt T can
[0111] T©beniitet ophoresis device 2 can include anion selectlve

menbrane 14 as an arbitrary conponent between the pol arizabl e

el ect r of@10P3 &nthat ﬁ@sedwhgthgrovmqtéhﬁ ﬁ@g@ph@ow theolug solutipiy holdjngppstion 15
i on _sel ?%ﬁﬁe\ﬁ? sqﬁt'gbcﬁgg&atjléab% gle@t? a dﬂg 'Ehe J}ng&hﬁg%ﬁ Iglﬁ}gg)sor&c?n 15 on

perm t assage an anion tion
porti OntIﬂEBfrb@t tﬂr&cpoﬁw be & polehmiler eltetrdd® 1meb@1db|dmklrﬂgerﬁaﬂeof which the
passage of a cat romthe polarizable electrode 13 to the dr

sol ut i oRolaHaIe A cis & 118 femnedadrrespeetgiof whethep opyptth %dwgrss#w&lpnlog fhe drug
such as a@uﬁéﬁg HEREHE hABOR 5% erBERES Hd Hid ﬁolh@iﬁbL@el%ﬂﬁ%‘#ﬁ Sheliru g&?lutlon at

pol ari zabl e el ectrode 13, the magration of such ron to an int ace
bet ween ldaktecdntactsthe (pobmmalﬂmebndoddﬁh? ateani ioeridenbéie cen tiprpedaedble[cldtr8fe 13

The ion selectiv e 14 ca dopt a sem - perneabl e nmenbr ane
shape mﬂ?%hl‘%%gﬂ#P%ngggﬁgéPﬁg’ e passage of the above ions on the
basi s oFomb? PRWRGH & theeibadbRoreSik 48%ice 228 p%méhegpe@lfﬁmﬁ% #Bhupt B&duction
ions. Alternatively, the menbrane can adopt a charge sel@ctive

menbr ané sHayséuenpif bk dseg aolvgom irdthsl dyek solutien palslgmgw)rbon flhsam bodéssplyrd or
on the b An anion _exc [

ot 1 eu RERNiDed becdise i rettieRD I RaB R MG TABI O BBERE LEto adpop thg drug
char ge s@isepiotsss) RgEboaned bérafsthe pibldd] fof blasing Whelddag sortied hbldatg porien 15

an ani on exchange nenbrane is used as the ion selective nenbrane 14,

t he pol &Ritheafspnt surfaca sidnief the palarzabheclgeirass 18¥e petfyeedenbr ane 14 are
pref er al’[)é Msgrpq%g ?5&(8{)110?%%9 FEULE LA D FoE In Bl RiedtiVe n{e%brgﬁ%amjlmean arbitrary

pl aci ng-a ara
component between the polarizable electrode 13 and the drug solution holding portlon 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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formed of an insulating material capable of permtting the passage of
an ion between the polarizable electrode 13 and the ani on exchange
menbrane 14 in order that the generation of a gas near the anion
exchange, MBI afiped bk Cian C CAEn¥RRIY, SRE bR BAhO R ah SadB 5051{5?%9&1 fi
bringi ngrt he pgll?az)rei zabl e elnectrode 13[&énd t he %ﬁ%lon exchgt;lge me ra%celve
14 i nt o ncombrane shépehwhiehgfermith end redgckbahgpessege ol theT hlovseipas ani thg basis of
menber in this ,case is eferably inpregnated,. with a dr solption .
navi g (HEESarAne BRiBB PP G ST O P RG GHTHgHERT GRPISHON CRe e fon
the polsgletitvth8mBlaB6 14 Q8 chagb Sclbdive athrath shApe.@ result, the
property with which energization fromthe polarizable electrode 13
to the aplldh dikehamddennotod dhat, Wwhepcauerion agxchangeaatembtang ois aused . as the ion
[0115] Eig...3(A.. is. a.plan. view.for. show an. i ont opharesi s devi c
becor ui Rgpbapbmbrng 1B, B8 POl R POH: LR e ARORRRIDRR e prhSl e
Fi g. 3(BrefembB seednta@nbm\bofictigkedth dkian Byl o€ exdnple, plactn®©h sdpaghting member
(A). [0116] The iontophoresis device 3 is forned of substantially the
sanme el dpidsofan dpgydatings material capablspHopaniitingdhe passage ph andan thedreanothe
t he forgai I i..n: i i t.he i IS
devi ce g)%}aglqgglggyggﬁg%&gﬁ aneiaﬂnﬁ)ﬁge\%ghrfa\eﬁﬁ% H}e\r{?mé%{s%emol? %ﬁ%ér% "}qﬁ‘g@%ﬁﬁ%’“ ofa
devi ce gas aedaraht agied dxyhagermanbahely vidtleotdurgwhéwenaganioreis fdiformed by
mat eri al., dj mepsi ons, .and, shape_ of ach menber. [0117] That is, the .

i ont oph&Fiaging thepplaazedTr Flertiodis anbihe aipreFrearEsqreRRiEaa f yntgseptaghwith
10b  conpgsgiletnad be PosVehti® b Repatatin@!th&fib&in HAL cas? iPBleREhBIFMBregnated
el ectrode 13b,e aﬁg alf,grug sol ut1i oer? hogdi ng p(;rrlti oﬁaléggsi nlia?gr ?)(r)egnae
t he substithas drugisolutiva lnwidgethe eamd 2ompbsitigohsthatrafithe delgesiutonhewit3 which the
and the drug ,solutio |.di.n ortion, 15 in.the working .electrode . .
esent) OIS APelORs TAriS IMHRRIESanhs PRt (SuopSty Yl Shichdereization
adsor bedyggn did!foladSabld) eleBRode@ B tPthel difforl SRERRGO IR AIbPanedRY b&Rird carSBe made
t he devi ce achieves an effect simlar to that of the iontophoresis

devi ce dawydte.as the suppression of a reduction in pH value of a

drug solgiion£0 t.ing.the.polari.zable el ectyode 13b. [,0118]..A :
non-wor kg TerErs Bt Auai® 451 vRBnE op sREPRESR: fElishor ablaink to s
devi ce 3Jnbther éfifchlef of tAdpREGLE invedors QAP P$e (B istahectidtabvieattakdn diéhg the
a collector 22b, and a polarizable 21 electrode 23b; and an

el ect r oliped-A@fFis 30 hol di ng portion 25b placed on the front surface

side of : :
cont | guiat i3 TLE G recl Rei b RERRned of sHRREHF i Srd BBnapts s those of
el ect r odiee dAwpharesisaleime?ed Infaddinien sahe foegodig, ah iaprdvieatenoin ¢dse with which

pol ari zabl e el ectrode 13Q.. The gperty with which energi zation_from,
the pol 2h¢ iptgpBores device dds usmplsdiang a@ll’é‘é’f‘}VSWfﬂemsf‘éF%?figléﬂ’i‘%{iFg phthe device

el ect r olayd feafifldiby @ Jaeh%ngse@&ﬁhg,% %ﬁﬁ&n'gﬁ:,c HeSmateAR, REniASIHRY &t Sape of
i npregnating the polarizabl'e el ectrode 23b wth an efectrol yte

sol ut i omachhaeinher. conposi ti on identical to or different fromthat of
the abo\f& 1 1% ecIrhrat0 ils,y t giosn?(l)pli}olrc%?s' 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
electrode 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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[0119] The iontophoresis device 3 has a cover 18a, and supports 18b

and 18c in each of which two openings each having a predeterm ned
shape (such as a circular shape) are forned. The pol arizable

el ect r o@Rztrddd231Gnd 3R eidcholyPastattidMAdInB HoRRAM IBGTal dnhBe %Hpﬁfrface side
18b, and the drug sol ution "hol ding portron 15b and the el ectrolyte

sol ut i oefites eeetepdsor The woleorai2d carndmedhd samee edndigorssion rag shasfofttheacollector

support c..Jqhe col | ors 12h.an

for med (%%gi ?nd Fhr oﬁ@gsﬁarb eagleec%?(%egl 5 “Tht e:}egrsleedd g@rem%aé%e PRETE g\%rﬁ%?ég the
and t he pslupipasle dl&rode[ 03:20] Tﬂ_&%@eﬁlyewnhnwh&ﬁ eREioRAr @DhE the\Polkizable
3, the working electrode assenbly portion | 0Ob and the non-workin

el ect r oglecHdeAih 90 tﬂasﬁichﬁlmwl%tm ¢fethe elegirelateewiigiop Iwé@e&ﬁmé@nt%iga)ccurs
si npl e %&P?Q%Br eet e %‘gl nt\r{@é b@l?}%%@l@gtr&?esﬁ g’ltﬂfaél; Q?&ﬁroly‘ce solution

foll owi ng four e cover

subst r atheving lcbmipositibii ﬁientlsh& tcod diffeteat BorhZhataifithe2bovatlkectkdyeadlutiod)

the sup t 1 |.oaded wi.th the polarlzable el ect rodes b and 23b;

and (4) tohe) 3@569@3@3@% wge i k& eVlrlds: &l SHRPGHS Hégcﬂnﬁgl 35t Gagh of
15b and (e t

o the. TagSlEaRa sach R L pRAbGh sRale (R B ST fomed.
be achi hedolaranble rgprctrodesehib ami Z)ﬂsaevlpad@dmuodhe phenidgsvofcthe isspport 18b, and

produce reducti on .i.n cos r t c i on .0 e, devi ce,

o1 e e, Arder st ot herotion b g B et Subtion PGSR bSign B30 are
addi t i olfpades ifh %\opermrgE Rf tlcHuppsit 1881e mrstugaha@é ¢80 BavifY ihe@ofle @6 108 and
easily reduced in thi ness, and the use of a flexible material such

as f oama@Bb éorpdyonritst frant sutfreeesideHs mterph%ed bebesn theepver hda andgpo suppottgii§h.

and 18c l-i ke gve. t ert whi.ch th o
tracks | r r egult[laﬁrgrl {?rg’smgtﬁe f%l%phﬁreﬁls (?LVIC ea‘?r%!r%( r‘ﬁgoe? ecttrr?g © r%s\?gﬁpﬁ %IP T0b
t he organd s ndD¥3Aing tlestiodd ﬁksblﬁblyop(ﬁ‘ﬁoﬁ heb chih®efsatiiltambosly las%ﬁlbled by a
menbers in the foregol ng can be pasted together with, for exanp

an ad he§r%e pRRraach therpveHepmingand pasinseihe fllovgng &ue Khest- hkﬁ élembers
cover gc&ngéupport 18b. However, the cover 18b can be omtted
when th strate | 1b and the support 18b are bonded to each ot her

with an(z)dhesubs&aﬂeaybnn fvhiciettle oollectoes f2tomid 22buwiré famedj de of the

substr at | b or o t he ypper surface side of the s ort 18b.
AIternaﬂfV%??quﬁé 3V§ thp Py Z%%%dEQH’ éerﬁﬁgﬁﬁhén% singl e
menber. (AsiqR Juppstt t18c lggdcﬁd@/ith'tﬁ@%}ugs kcFIHMJ h6RidCPorBibn L1138 é@nﬂ'lfeaé}ééﬁro%/te

of the evrce an additional reduction of a manutacturing cost for
t he devsdenomhddnhﬁxKMMm2ﬁan be achi eved. [0123] The |ontophoresrs

devi ce can clude. ap ion sel ecti nmenbr an 4 16b,

oo o Al i WSioRfbohheR Hefih B By angl. s oBgnhg 4rieds can Be achieved:
i ont ophaf Egipso et 8n lead wAttasvhadh IR’ SdvidR Ty pfAiB &Ntedubor? i @88t! for the
t he device achieves an effect simlar to tha? descri bed above for

the i onpnphéﬁd@sofsthq doviee and gn ieredse in Yiekl i adich the dpeeeis madickdr

ﬁ{)ﬁy\?\gﬁ | ng e ec‘%ﬁ{}%{é%tggg@”nﬁ |1r§/ %Sof?%u?%hﬁ?dgntgbﬁgrgsrlg Hgvelceb§ YR easriy 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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and the working el ectrode assenbly portion 10b can be placed in the
non-wor ki ng el ectrode assenbly portion 20b. [0124] Further, the
i ont ophoresis device 3 can include a |ayer | 7b of a drug solution the

Vi scost tafaponiikhiirfafil W50 ikiAuk b ClipnatU B30 tEGRbARY of o

front sur ace si ution holding portion

| ayer ZMrmfacamrglc@stfoothetcEvamtdlthahkdﬂean/besmhmvb@/ of which is

adj uste i.th t.hi ckener. such gs HPC.on the front surface si

the el egf)%t]yt@e IQRIPRRGTESHS ABYIES AGAPHATEADIB. Seﬁ@“‘ée’iné fane 1a“g? lgb or 26b

i npr ovenBifiar B t8E {dC@0%Ne Wdnbrddd ¢ f5, & Y8 inltRDidnPoRERsiY dlvideeldof @ a8 an
living organismby virtue of an iInprovément in adhesiveness between

t he ski ratrbzfram’heompqneng okgyamesult, athd devige dehicves amrfiibe simhlae ve that desged

| ayers 1 b a each, be appr at e absor bab arrier

ot o BOuE B, P8 tonGRRuESE hep et of R L IR A" el Iy o 25 51 plsFipting the
fibers, g@anfefiGst ARIRS ABE diffferde 'be!vs‘Héfl gL Romindlelbétf ddradeens ybm@ﬁ 20b
or the el ectrolyte solution. [0125] In the iontophoresis device 3

pr essur énd dhes porkieg sereds/essemplrparben il Bip cav b glacedi e Sievioneserking vlé@wde
t he dewg g)gl (511151 b{)n of the living organismcan be fornmed on the
front sur R the support 18c. A peelable liner for

prevent |[0g24t] heuithed tisd whtephofisedice Iahd eficlade & hgyedrybng a)ﬁrdghﬁlﬂtdmgthe
solution_and the electrqlyte solutjon during the storage of

1
devi ce AaoBty eluwhishris sdivsted viith pdhickenst sughy 3saidBC angige dront ﬁ%rf@%ﬁéde of the
[ 0126] %h—l?%cécflh&oéﬂaﬁ gd?u&f‘?stk ARLAPh Ieffbsoidﬁxvél‘é&r(ﬁ%t%%ﬂlulﬁ%n Rﬁé @8&6‘5‘&9 of
ect tips o

by conn ng an uns ectric po r source to t
el ectri ovidelpp adjhsteb svith 4 thickede3lrheast @PAath the dnont tshﬁa@oshﬂeof dtesel&(ﬁh)lyte

and 22b. The ectors and 22b, and the electri up
31b and So&pgn EJHHI%P?I&O %L?glf?s?lﬁ@nalgmr?%qn{,m & 1q {/) g’éﬂ)ewﬂlcﬁ a drug

conduct ijye 1scéaﬁ{1h1'§&ré?lytoaanhﬁﬁé) bRAARM BHGRuBST &F [BHOvRhEM A 'aﬁ’hes{\@ﬁgsz Ibetween
The present invention has been described above on the basis of

sever al ﬂeeﬂsionhorﬁéhﬂ bvmgmwm and ltlee @meeemn baednevedn Ehowdtayetrs i7b @dd 27b
to those enb $¥IOHS can

present RGBT PO ariBne BiuPeiie SRreb s THRQLFT fh RORVPHR HErt s of

of cl aingdrfforthefigheEBaE, 4 PGS hidinbridd] $8kelNiprespardal With it @agMolution or
embodi ment descri bed above, the case where a non-working 23

el ect r odlee ﬁgﬁwwdﬂlﬁenudes an el ectrolyte solution holding portion

has bee CHh d n b .
adopt edTOfﬁ%i I+ éfjr o]iltw éo lﬁei{/fgﬁ 110% cﬂ? érll%‘ﬂ%br si?%ﬁe H{ilgesg%i ? léltsj?oraﬁréprovmg
the el eatih@tieneds bdwedtothevduvidengndethe ckinosiethedaind bygahismdidnebd Formed on the

brought into contact with the skin of an organi smsg that a drug_ion
i s admi fiost sprgasesiledfdhe suppartdse.  Aneslahletlingg ifcgr preveating fhegpslugion of foreign

B: 83.633 Vtmﬁéf‘ﬁr ?eﬁﬁ#ﬂ% &‘i&ﬁ&ﬁg 0 g%l%g g@;@ggﬁlﬁe Qﬁl‘ﬁhgﬁ dlntlﬁ ﬂe ét&a%é‘&‘ the

appl i ed dbxmcacambé(ﬁmtj;xer gthectortbel Gontswiefabd side of the ¢yedance wi t h t he

present [b&%ﬁntﬁlleocrt]ncl rs]upgl}g I’1net g 1 ntophozi}esm:t 8}:\?1% eéa% tt>e 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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wor ki ng el ectrode assenbly is brought into contact with the skin of
an organi smand part of the organismis brought into contact with a
menber serving as an earth so that a drug is admnistered to the

organi s Yec rg&ez %Lseﬁlb&I OIH&Fld%,eiﬁ rélgcttllo(l) e s%?utf%%eﬂolgin legortg Yn &%@;@%gﬁg?sgﬁbed.

i ont ophoresrs devi ce’inc Ie wor ki ng gtro

and a SIM@eﬂﬁ[&MbWin@rﬁbeﬂmd’ MQIMb&d%e alectrélytgolionhoigfpétion
t he above enbodi nents, the present invention is applicable also to_an

i ont ophét edytiedgand ¢he ?1ﬁCtWﬁedH° tha apngrorkigg eleciigde passmbbiis diresnrought into
connect gg tta& Qfﬁlhc € sﬁfnnb %%rggmﬁﬁ' sgltﬁ&t 5'&%9 s §&}an?§?{@@ ltgﬁh@ o%aﬂgm

to be admnistered to a living organi sm or an 1 ontophoresis
devi ce mtem;twblyathel Eﬁswlngwgopeﬂwe oén alzo dleexibpied: mmﬁopﬂmmstseddvme itself is

mul tiple r kj el ectrode I|e and/ ltiple non-workin )
el ect rodét H@é’@#‘?ﬁ% ggal};yom{b&/p 5 eCth ASgent y’t"g‘ﬁ ege lsa@ﬂ\(\pﬁll&) 3gvo§fmg
| east OQl%c@B@é:isrs&ﬁ@lyQE%%&i}thda%lﬁi fhd ﬁ%sgﬁﬂﬁvéﬁloﬁtlh aBr b{hm acﬁat@ W%%l‘et the

of a drug and an acrd is dissolved 1ncludes a polarizab él ectrode
caused tworkiagsbachrode dssuglbbf ist hreugld netolkdontichwithibe sioh of ha caponsm dndigart of

the i h t f th t )
e et S O3ty s e, OTIT I 7' Mt SRR B D RS REA fadrug is

case mhga@nﬁﬁgQHMggkgﬁg&ﬁﬁn uniformy supplying electricity to a
pol ari zabl e el ectrode s used as an exanple in each of the above

embodi mEGt29] Aldeungh descuipppy h@ahe@egwem byrtakeog sy ienteplaresis devier scluding a
an el ect, “ f véolf'lpgl yel!e#tro%et gssémﬁlé/p gli;cﬁra' %l%g e ng l %klﬁg electllotlgu&ssémhtﬁyuassean
e or re e specrfic

of the c ctor

resi sti ¢kinfplerinsdaeRtofrtas lasbve/eﬁmo@fnehﬁe tlﬁ:Oim%Ean aventieh 6€ tap thabiesalso to an
sufficiently spall. [0131] The shape, dinensions, material, and the

| i ke of l@a@wowm)é?wp% 1B 3 cléfea%@falﬁ&béWOe%ﬁm%msgmhh@ guwertehdg both

mer el y

dosor ] pronmgly fRcledfl pbyfs AR ax HERY S'aciinfitied oY iy Bghif or o
i ont ophan esmtsplcteasm: devich anr mhnahr atZleakt ione tpbkt off dre e]leoumquvmr asuse tay hmianple
conprlses | ec ode hol djng a drug solutjion into whic

salt of Wprkipe &fecapéfgasgﬁ@ %rrff/%f multipls thogvouint drgrads o SO @Onnecte to
el ect r oglge1as SENilyY ci@sSadl | & hZRN ! 8&diord &sicth 'hgnin?%] ge(ﬁﬁﬁ' doRkibg in

of the sane kind as that of the first drug i s adsor _
pol ari zathich elselttafcddrugomdaen iapg i dissolved enclndey @(pblmzdﬂe e!ectradma]sed to

TS LSRR 8PP LG58 A o T PR ERGE ! Bihocs
caused RytHeseald dTdhé pRs@nliRfehé@ak! € el ectrode with
[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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a solution prepared by dissolving the second drug into an organic
solvent. [Caim3] The iontophoresis device according to claima1,
characterized in that the adsorption of the second drug to the

pol ari Ziﬂhﬁe%ﬂ%ﬁ@ tén %p‘tggfld iyns}]reati ng the pol ari zabl e el ectrode
ni1hto

wi th an aqueous solutl Ich a salt of the second drug and an
acid is dissolved. [Claim4] The iontophoresis device according to
any one of cl E{ns ]1to 3, characterized in that the adsorption of
t he second dr Gai”é‘ &erformad on the pol ari zabl e el ectrode that has

been treated sy foﬂtc@h&fﬁ:@irsidévf.c?, ﬁ%i’af%wff?zed [t ReIbntd rEﬁQHQ\HE@E(tﬁﬁgI?ses an

device according to any one of clains 1 to 4, characterized In

t he pol atdciradd essembtt holdeng & dirugosdytnat ado wihi¢h & Iselt f ugfissoldutg amd an acid is
[Claim %lﬁs'l'lhe i ont ophoresi s device according to any one of clains 1

to 5 cH¥Y¥%rized in that a drug solution hol di ng portion hol di ng

the drug sol uh®i that Mead®Hod adefnbBMaseUsdlaEAbRI @ t8flc ¥ hich a second drug
pol ari zabl e el ectrode. [Claim7] The iont g&)horem s devi ce according

to any ohthegamel kingras that of the fisHaireg iscadsorbed.ithe pelatizablhelegitsidgropntabling with
el ectro I an el ectrode containing activated carbon. [Caim

8] The ?‘%n‘f@%ﬁ%@ég‘?s devi ce according to any one of clains 1 to 7,
characterized[Crihf2qt: the first drug conprises |idocaine; and 25

the salt of the first drug and the acid conprises |idocai nhe ]
hydr ochl or i de Thepeytapharesis devige: acserdste te cdamch, sharasteriznd isdhas e pdsorption of
devi ce i ' Pl i.Qn..i .
whi ch 2 ook Btk DR BRRRIRE X cq iRt UM i o Btk Bl i
assenbl y shivion grepapdl tardizsablisg tleaedanddieug mind acdigagic woblivlntt he dr ug
solution, the gﬁt h??g being characterized by conprising: a first
process of adé a second drug of the sane kind as that of the

first drug toThtheniBHREGZER& a%k@&ﬁrfgqg%iaiﬁf‘lq ch: rﬁ&@ﬁ% iHrtgeﬁEfEé d%Brption of
contacting the drug solution with the polari zab?e el ectrode, tia"le
second phessessl drop g theqolwizable etdfctrede tstveuded byttrepting e polqrizhble wletGpde with

-(I:-E:r ggt B}? %glg%u 56 91 1<():ri1 o \671vr111icihoanstaﬁ%ril?l"[eesseicgm{j (?r\lﬂ:g %I?d gﬁ: gcg(ri 95! (ﬂgsoﬁv%d?l aim 9,

[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 iontophoresis 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 surfacé side of the
polarizable electrode.

[Claim 7]

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

[Claim 8]

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 with a solution prepared by dissolving the
second drug into an organic solvent, and a second step of drying the
pol ari zabl e eligedaltedenhd BrsV@pgrahd ehd gl Snives lideauRMydrochferdem 11]

The net hod of 8I‘OdUCI ng an i ontophoresis device according to claim?9,
characteri zed[ 1aﬁnt9ﬂlat the first process includes: a first step of

| npregnating t | ec h a I

which a salt or AREEEBREGirE SEGRE oo AL SRERHD 3R Yluds bty
step of horidy mgrdgfwlmminantozﬁmlcn aalamtf aqﬁa dig Bndvan ecid id h@scﬂ@éﬁ?ﬂd: dé@vde
being performed after the first step; and a third step of drying the
pol ari z&sebdy b%‘fmg)aév%mahlﬁcﬁlwr@d%%tﬁwg with ghe grugsolitiep, thSén‘ﬁ od being
per f or t step. [Claim12] The iontophoresis device
accor drﬁga@%&g%?lﬂ(}ﬁg%g{ﬁg%éi ms 9 to 11, characterized in that: the

met hod furthen fﬁstrproéesesf adsothingl a pecond sisugdf the eahe kindt B3ehqralf alid fiablmg to
el ectrode wiith cerln %ndthefirst process is perfornmed after

the thif qbe chigde; an

a second process of contacting the drug solution with the polarizable electrode, the
second process being performed after the 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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