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[ 1 1 | 1 *159159* EXTERNAL PREP
APPLYI NG EXTERNAL PREPARATI ON, | ONT '
AND TRANSDERMAL PATCH FIELD OF THE | EW@E :

invention relates to an external pre for

drug adm ni stration by neans of iontophé%%§Ls, a
met hod of applying an external preparation, and an

TR A R AR AT O R R AT U RPPERG: ER VL

PREFAEROLON, (HNTIIPH OKESTE BE YICANA NDTRAINSISER M AL PATTCH

general ly i ncl udes a wor ki ng el ectrode structure
hol ding a drug solution whose active ingredients are
di ssoci ated to positive or negative drug ions through

FIELD OFOHE INVENTI@Nnonwor Ki ng el ectrode structure that
functlons as a counter electrode of the working

ructure. . The dr.u m ni st.ered t
he iV FRbR RSl 46 5¥eis! PRgaIa b g Byt B means of
1ontof>mes§§r£em9@1loardf L¥pRngd B@Ext%af Bl%pgrra Qn ' a‘h‘asa,n( ﬁn%%h&%gﬁ device
_ first 15 conduct|V|ty type) to

and aqieemtmdes pdtchuet heresed idcdrhi@natpyl wnhtthmt@ﬁalepremkett@ge

with the opposite polarity thereof (a voltage of

second conductivity type) to the nonworking electrode

structure under the condition that both the structures

' ntac the living body (human
BAC%@%‘BBW% Vf]\}\g%ﬁﬁbml s case, the charge supplied
to the working electrode structure is consuned by the
An iqriophessis ddvicehgengrally inoludes mvstomlengwwctrgd@emyctmdaaldmg a drug
of. b|04a i cal counter ions, ons which are

solutﬁ)gle\glgs g active ngr tsnﬂ'e gbsaglcx%tﬁgj tcbﬂ%sllté rnegative drug ions through
dlssolGQ&gm d Héﬁvyorkﬁﬁﬁ%l&%gé b§etde® thd I?I%Ctlgg mea{n@ ,e%ﬁée‘ie of the
he working €l ectrode structure si Typi cal |y,
worktﬂmelbc@@gstua:lturecoﬂhtt drug mms ae agm,lmNaredamda (I]vn)g body by the
havln%,a smal | ol ecul ar wej ght and _hence havin

appliFatjogeotasvoage ihy th <P ROIEHE 28l Ui of B drug AonHa wollt@nggf first
condg&ﬂths gféc}cts thd F'Srlé'u% lgct%d Mct%peagr%ethg %g@u%g%? %{Hopage with

COUﬂt er ron itncre

the oplsas potarﬂtmﬂﬁb&&fbdaevdl@gé\d)msBéoﬁlﬁecfonddétHGt[y t?ﬁ@) to the nonworking
effectively. | I I 1 [
electiod¢ struqture under the condition that both the $trucDOOHO2HNn contact with a skin of

the living body (human being or animal).

In this case, the charge supplied to the working electrode structure is consumed by the
movement of the drug ions to the living body and the release of biological counter ions
(ions which are present in the living body and charged in a cbnductivity type opposite to
that of the drug ions) to the working electrode structure side. Typically, the biological
counter ions (e.g., Na" and CI') having a small molecular weight and hence having a large
mobility are released mainly from the living body. Hence, the ratio of the charge consumed
by the release of biological counter ion increases, which makes it impossible to administer

drug ions effectively.
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2 \Wen power is continuously supplied for a certain
period of tinme or |onger for drug adm nistration,
further problenms occur, which may include the
occurrence of inflammtion considered to result from
‘a change in pH value or in ion balance on the skin
surface with which both styuctures are brought into
contact. 5 Patent docunents 1 and 2 discl ose
Whénoﬁ WeL gsggosn}f?lggl? Cesr gggitre ?cre?tgzlloperleo% %p g abo ntg?{efor drug
admihRELOR) Gireiser Prbidth € S&cud vt Pmad 1ric'1hc¥ehﬁe B@éu%hce of inflammation
docunents 1 10 and 2, a working el ectrode structure
considered ipuseld frofn aclﬁarrgstm pHewiueodten ien balargetval thé sign parface with

h receives supply fromthe first el ectrode,
thﬁﬂet B‘ﬁese%E%HE’h‘@ lﬁfé’n‘g%“ that is placed on a
front side of the drug holdlng part (side toward the
skin) and selectively passes ions of the sane
conductivity type (first conductivity type) as that of
Patqny elogpmgnts olnén‘}/ ﬁeqhaclevﬂ torﬁ‘é)PéP{?@Sh‘éﬂVbqeﬁdgﬁa?ﬂat sohvedt the above
re adm ni stered through the ion 15 exchange
merfi #%ig%gﬁnfhereby suppressing the rel ease of
bi ol ogi cal counter ions fromthe |iving body and t he
occurrence of inflammation on the skin surface in

More %%tcﬁ%tallymntl ac{hho% thél\%r &ﬂgregls%%%ggsd(%scﬁgg H%H{ dénrt] doct‘Lhments 1

evi ce descCri

and Dai @BkiktOEldo®dHe szrucalrél QR OsEW of 2Gire leBietro@8e drug holding part
structure is conposed of a second el ectrode, an

which| reedives|ppwnsr seppliy from the fidit sipcpade, and hmion- @@émwsmpmme that

s oPUBRLY SRS R o BLsetr e o 2 SRCO0 i ey

pass@£ idR&f ?rlees%h‘fquo}%@ctﬁﬂlyl{%ﬂ)eo@ira(?:log&&wlvﬂ?@pe§ 8k 88t of ﬂ%‘f&k ions

he skin) and selectively passes 1ons” of

heldcbyduhetdrug t}mlduyg)@a(tsandmhie douryd iotsi ark tadmihigeedd dppaghi the ion-
to that  of the i ons, whereby the occurrence of

exchangq RATA EaF‘EmthSWgY [FEPRISSSENG the éEﬂP?S&&f higlogicghfamterjens from the
livi%g%\ﬁy g] e(l rtrér%g?ofllﬁﬂ%}hr%gﬁ’ f)op osl&? RhAagde l.ll’l contact with the

resi s ev

\mnwmg@kkbs&ggﬁmhb@ pat ent docunents 1 and 2, the
wor ki ng el ectrode structure of the iontophoresis

device has a 5-layer structure including the first

el ectrode, an electrolyte solution holding part for

hol ding an electrolyte solution in 3
In addition, in the iontophoresis device described in the patent document 2, a nonworking
electrode structure is composed of a second electrode, an electrolyte solution holding part
that receives power supply from the second electrode, and a second ion-exchange
membrane that is placed on a front side of the electrolyte solution holding part (side
toward the skin) and selectively passes ions of a conductivity type (second conductivity
type) opposite to that of the drug ions, whereby the occurrence of inflammation on the

skin surface into which the nonworking electrode is brought into contact is suppressed.

Herein, in the iontophoresis devices described in the patent documents 1 and 2, the
working electrode structure of the iontophoresis device has a 5-layer structure including

the first electrode, an electrolyte solution holding part for holding an electrolyte solution in
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contact with the first electrode, an ion-exchange
menbrane for selectively passing ions having the
second conductivity type, the drug holding part and
t he ion-exchange nenbrane for selectively passing
ions having the first conductivity type, or further,
the nonworking el ectrode sgtructure of the

i ontophoresis device has a 5-layer structure 5

contagg lwl}#ldtbﬁ %ﬁgh g?cﬁréﬁg,g%{ 1eclnef(:: ! ggr?g%crtnemb{aﬁg%ﬁr selgcéwslﬁzdpassmg ions

having! Bt 6QY8d &hduSiviBX GIRN UG NBIDR! BA8inkOpar? %CEHCV%#exchange
passing ions having the first —conductivity type, th

membtape forosejtotivelyl passiog 1d>m:| vy tharfirst eomduttinety type, or further the

i on-exchange nmenbrane_ for selectlvely passi ng_ions
nonvppgling g€ Fﬂa)d§eéwureoﬁ% (g iiQntephargsie depice ghased (}-fayeg ucture

mclucﬁgg tﬁelbg&%hd Jc?r%[‘le? ag,ugﬂgct@@ﬁgr %ﬁ%‘ Q&d%f }Sa{xl? dg&gaét QA the

eco dgsed viclnrt
secod a@&tf&ﬁemmﬂa@{ch@ﬁgé REBYRAE fe etV pmwegmﬂg h&fingtthe first
or CRions generated at the first and second
condustiziy itynte thet deeth@ytskdiohutiontleiding panf and theviongxtiwdge areenbrane

AU U AR RS PR RELP T,

addifé? %gi%ct@ udlh 4g Cﬂr%’u% tdF the rd?&gaﬁdn‘éeﬂr | 8% %&gﬁ@é@ﬁn the
wel ght an effectively suppressing the release
vicirityodfothie catctimde mha@nbéroaigl preoentnl ofvihegnbwodyent aff H or OH™ ions
i on- exchange nenbrane is wused in which a porous film
genegaterd abthepfirsy gnéfspepndyelegirodes o theygkip daieefase 6f g, living body are
achwv&yorlne based resin, or the like is filled with
I On- exchange resin. However, such a porous film has
low affinity for the skin of a living body, and it is
difficult to keep the (electrical or physical) 20
contact between the ion-exchange nmenbrane and the skin

- In thefiortbyghdrésid devibedyf tha patens dbewhans 0rands?,aiheorderr fon@cilikege the

adn1n|strat|on of dru? i ons. Dependi ng upon the site
passgger of drigh i vat%rql@twg Yelagget m@lﬁ@ﬂélt Veie tmd effrgtiyely suppressing

the r&g%\éo({fl%l&gﬁl%l lg n?eq of?s rgll%hgflsxn rb%dbr ou%htexcpéngﬁ r?embrane is

act hHavi of o [ y"Dody (pa

used HWHidH atpdeoR AT Yhadd Gt hoPyblefd) Giryh @hioklh&basédheSIn fluorine-based
adm ni stration efficiency of drug ions cannot be

resin,nqgi the akﬂ edfilded with udri-exdhange tesine| Ho@gveThuchfagrosqust filen has low

affiniygioy SO TACT BOTE RO g 5 FURGHT 4 K4eB e Lol of ghysical)
contab1ERRAA R BLECRERLYHErBALUC LN o sEilieob Wl 1ORRVBRY in a

e | on- exc ange nbrane and t of the
satistwotlyy stare Suringhéie ddﬁﬁﬂxsﬁﬁtﬁﬁﬁd)iﬁ@‘ughensWODlepe’tghngEhIﬁﬁlt ﬂhedee with
structure and _the nonworking el ectrode structure
which a ayosking elestrads sirusture ped p ngpygrking electrode structure are brought into

contact, the behavior of the living body (patient) during the administration, and the like,

the administration efficiency of drug ions cannot be maintained at a sufficient level.

Therefore, the following inconvenience is caused. During the administration of the drug
ions, it is necessary to interpose an electrolyte solution or the like between the ion-
exchange membrane and the skin of the living body, or further keep pressing the working
electrode structure and the nonworking electrode structure against the skin of the living

body with some bias means.
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30 body with sonme bias neans. 4 Further, when an

el ectrolyte is interposed between the ion-exchange
menbrane and the skin, the function of the

i on- exchange nenbrane of suppressing the rel ease of
bi ol ogi cal counter ions fromthe skin degrades.
Consequently, even when theselectrolyte is 5

i nterposed in such a manner, the drug adm ni stration

cannot be perforned in an ideal state. Patent

docurment 3 di scloses a technique in which
hyS|oIog|caIIY active peptide is prevented from

Furthefs wihen 8y elastralyitaisdinierpesgt dsbyag| the nemeeshangs mismbsdierand the

e.b eani n t he skj ace w

sking e Bfigion s e RO haiab i FOhReE Al SRfsrang e of biologica
courtd’ fRCL ARG e Udntfigrddes® %n%ﬁ@ﬁi}ar@féﬁ Swhen the electrolvte is

adm ni stration of the physiologicalTy active pepti
interpysedeanshaf mannen tthpdrap @d mspistrati ohlvansdi\be iperfoone intaa 1dea1 state.

controllability of dose. However, the cation

surfactant in the patent docunent 3 does not

correspond to an ion-exchange resin or a hydrophlllc
Patepoldgommerhay idiglans iaoteckxiqha g ewhidh giliysiologhtullgoaeive pdpeide is

pat ent docunent .3 _does not suggest a conbi nation of
pre‘tenaedcfé&m afsosing e e éﬁﬂdlbaff‘dhsé@lﬁb% Tgst ot skingiurfiaes by pleaning

f tive ar ge
e Bl stPRSEH HE Rl ARSI S, G s
h %Q@Qf &3idBeds afRigRtatiof O RIBhy3iol odicAIf-ak 3¢ pepti f
' etSUI\/MA Y C§: THIS—faI I\NEl\rﬁtld\l Tmb}J leoc(fg?% @; he plfilxgpster?ag s 0
iontpphoeesid, an fhsreby rmprt)‘hferthaenmamdbbtlhﬁ fddosei stlomeven the cation

ef fici rug.by realizing s ression. of the
surttiant 58 B bt e’ Ggh b STBATPIOH & e PirgeBggESn or
hyd%%lﬁ:l Sy B Hb{(vﬁiéaeﬂﬁ%n Qs cRanp @Rk ‘Mé(re&%?ttﬂgi; t%hlactl&:ument 3

bet ween a INg electrod€ structure and a ﬁ

doesAro tingestadg actiinaifont dfehgpeema stirfactye aind (admnmsttamoanﬁbitber one of

saf e and eff|C|ent drug adm nistration by alleviating
positiehneanegatrelushargsd dME#M on generated at the skin with

whi ch a working electrode structure or a nonworKi ng
Patest| [Raxtunede] SPr3gd0sreBar e brought into contact and 5

Patent Document 2: JP 2000-229128 A

Patent Document 3: JP 08-163212 A

SUMMARY OF THE INVENTION

The object of the present invention is to further enhance the administration efficiency of a

~drug by realizing suppression of the release of biological counter ion from a living body

and also maintenance of a satisfactory contact state between a working electrode structure

and a skin.

Another object of the present invention is to enable safe and efficient drug administration
by alleviating damage such as inflammation generated at the skin with which a working

electrode structure or a nonworking electrode structure are brought into contact and
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maki ng the contact states of both the structures with
the living body's skin good. Still another object of
the present invention is to suppress a deconposition
off a drug ionin the vicinity of the electrode and to
suppress the change in pH at the skin interface, to 5
thereby further inprove thg safety and stability of
the administration of a drug. According to a first

s B AR e R SRR BB

an i on-exchange resin dispersed in the hydrophilic
pol ymer matrix agent and the above nentioned probl em
is solved by administrating a drug 10 by neans of
Still an6thepphiettagitise precsi thveltidh (sitd Chppi@s arddeadfosisHsf@g ion in
of a living body to which such an externa
the vmielpepétheoﬁeﬁm pAsidi tecsuppkesethe, chtahee i pHeatctharsyin m@sfane to
he first invention,is b |ntrod cin
thereb, ot iy B S ans S80 061 ok BF S hpRoY R e
conductivity type, into a polynmer having a 15
t hr ee- di nensi onal network structure. More
specifically, the external preparation according to
Accokdifig ftb faSfirst v@RtibOhER 14SHOvidBd SH CdktéinalBrep@atiél  8bntaining: a
when a drug (the term "drug"' in the speC|F|cat|on
hydrapdfley polymemmsguixstganic enthan um)gexcaa:ggwxssm |dospersad irethe daydrophilic

irrespective of et her |on or, t
polymgz SRt A aRd weg’g%mﬁ el > ?ng lbw*r%ﬂ%ﬂ%mlpetratmg a drug
by m&Y '13 %F}E&egy g8 Ski f(lﬂcﬂﬂiteg b&s mbpﬁl bf 'ashv1rtg body to

supp a state ere an e ctr e structure
wh1cw\mdh|ang;xedrﬁmtpmﬂmt@hnymplnre& or a nonworking electrode
structure) of an iontophoresis device is brought into
contact with the skin to which the externa
preparation is applied. Used as an external
aration to be appli the skin.wt
Hereifo B e Ehaief 5118 T80 Pt ity BYenion 3 binech Py iAise an ion
O T 13, 1R p e hayine
three-dim@aidnahnewotkasngetuge.oup such as a sul fonic acid group
or a carboxylic acid group is introduced. Used as an
external preparation to be applied to the skin with
mhich a negative electrode structure is brought into
an ex er nal 8%% aration_containin

con .6 S
More SR %ﬂilvetiesﬁéﬁge PrsRRIAtiO ALCar B FUE HTGBY GBS 5 55 o such a
a0 A R AR O HRS e SHEN RS AT B nce having

anmoni um or mary to ert| ar ammoni um |
a physitlogical ceffict iHeepdryitie of theth'.er pedparion roatthé Kkage Aécordance with
the first invention is a g ymer serving as a
applications is performed) is administered by means of iontophoresis, power is supplied in
a state where an electrode structure (a working electrode structure or a nonworking
electrode structure) of an iontophoresis device is brought into contact with the skin to
which the external preparation is applied. Used as an external preparation to be applied to
the skin with which a positive electrode structure is brought into contact is an external
preparation containing, as the ion-exchange resin, a cation exchange resin into which a
cation exchange group such as a sulfonic acid group or a carboxylic acid group is

introduced. Used as an external preparation to be applied to the skin with which a

negative electrode structure is brought into contact is an external preparation containing,
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5 binder for maintaining an appropriate di spersed
state of an ion-exchange resin in an externa
preparati on and havi ng some degree or nore of
solubility or swelling property wth respect to an
aqueous sol vent (such as water, glycerin, polyethylene
gl ycol, ethyl alcohol, or gpropanol). Fromthe

vi ewpoi nt of, for exanple, safety for a living body, a

hydrophi lic pol yner. matri x agent. made. of _pol yvi nyl
o TR R g gl e S5 L EP i g dpifienee groups
such @8 yhatBrnafirh @S Afim SUFIRES to &?ﬂiﬁ?!a&mm%% Ritdoguég d,
alginic acid, fibroin, polylactic acid, gum arabic,
agar, sodium al gi nate, polyvinyl pyrrolidone,
carbopol, nethylcellul ose, hydroxypropyl cell ul ose,
hydr oxypr opyl met hyl cel | ul ose, carnell ose, carnellose
The Bystrpphi{ic pobmedr| mateixcagent imtheofirshyrienligmpag ipodymeyr sezving as a
m.xture thereof can referably be used.. 15 The o
RECHRRRT P A o PEEXIDERCTYR in an
exterh® RESREESh Yd BavBnd QU AL GR niste oMRbRIbilitELP¥velling property
al cohol, or propanol for adjusting the viscosity o#
with tehpecexd enrmjuepusegdvat i(utht &3 water, agipeeoipg ipalyethyhee @0col, ethyl
According to a second invention, there is provided an
alcohgl tos yepangPe plaoat thsnviewpoint ghtfgp k¥Rl s safety fonianiage Rody, a
Ldrophi Li r_havi L Qn-. f tion. ...
o E SHRGEEE AR08 B bUGRIETTAE, MIRIIRD s,
polyegfiari cxideathin, dhtosBRBScrede, bERH®MYARLSIS acillf DFidWid, fibroin,
[ iving body's skin (including nmucous nenbrane) to
polylaghiic cécid,ughmanrabict exgaml sodpine pagiaateo polyyimp phyiredidoas Tdrbopol,
hiljc ol r .in the external .pr ratjon
methg%%g.ﬁ enghwogm%g@gﬂ %ean@PWTSBﬂ%Cﬁg’?%ﬂu ose, carmellose,
carrrféﬂb%éj 's&ﬁ&ﬁa?%ﬁﬁﬁ’elfo%é'cﬁlcflﬁh',c Br %2&0%9%3}%{@?0‘%% %de‘{: Qéreof can
cellul ose ester, cellulose ether r nitrocel lul ose),
preferablydgened.seri cin, chitin, chitosan, gelatin,
hyal uronic acid, alginic acid, 7 fibroin, or
polylactic acid, or a mxture thereof. In the case of
such an external preparation as well, an appropriate

sol vent such as er, ethyl .al cahol, .or praopanol is
The GitgHaReerRIon Shsdiinly Gh st el og § Seigeduch as
B o B B e bt by PasobaEp Bfirgion o
an appropriaxt onae. ’

According to a second iﬁvention, there is provided an external preparation for
iontophoresis, containing a hydrophilic polymer having an ion-exchange function. The
above problem is solved by performing drug administration by means of iontophoresis
from the living body's skin (including mucous membrane) to which such an external

preparation is applied.

The hydrophilic polymer in the external preparation according to the second invention can:
be a cellulose-based resin (such as regenerated cellulose, cellulose ester, cellulose ether, or

nitrocellulose), collagen, sericin, chitin, chitosan, gelatin, hyaluronic acid, alginic acid,
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manner that, when a drug is adm nistered by neans of

i ont ophoresis, power is supplied in a state where an
el ectrode structure of an iontophoresis device is
brought into contact with the skin to which the
external preparation according to the second invention
is applied. Used as an external preparation to be
applied to the skin mﬁth mhich an positive el ectrode

10 stru s _brou act exter
fbrofs ob B et ey RITe et I SR PR oF KB proparation
as w @Vémgp;ﬁoﬁx%té @BN@K@B@H% \fvéztEICte't}@'P alc%h@lelolr PréBoPASKEnded for

esin, hyaluronic acid, alginic¢ acid, or polylactic

1mpamng,anapprapmtxtvwcesmherthméxtemﬁl }aemt\mﬂ ue during drug

adm nistration is maintained at an isoelectric point

or higher, an external preparation containing, as the

hydrophilic polyner havi ng a cati on- exchange function

br oi or a,mx

To be ﬁ]%ecmfgcf, rhﬁa élggr%&r%}gogbacc@gg tggheaﬁcg&q ]éerﬁ%tllon is used in such a
manRECRE AhkRA dhG REIARRLERY tyomEdR of lférﬂoﬂﬂo%hs‘"’ﬁbﬁ@r ] supphed in

negative el ectrode structure is brought info contact
a stateswhere @x telectrade firepae af aooncephbeesisidegice asbrohght into contact with

hydr ophi,lic polymer having an ani on-exchange
the Rinde th thsi PIGNYrprepartiadrcosling tonhg iseeend; ipyendion, is applied.

Useg aggn @He %# él%lpg}ﬁloﬁ] % BI{ g}%)ll%ﬁ% H'{e s&gnﬁ&ltﬁ thlal zﬁf f)(%tﬂjere?&trode

an 1soe
strucmre RABRIERNINEP BERANIiHEn cRErrial ‘préﬁaﬁﬂah@ﬁ i&bhﬂaﬁn@gﬂa\mﬁé hydrophilic
havi ng an ani on-exchange function, collagen, sericin,
polygyesir havimg arcativhesthrange riuactivny usaluldsebessd resin, dyshurerge acid,
used.. The external re arat.ions of the first and :
algigicc gk PR Y’F‘%ﬁs aidn Oh e HE@&F%JW@R# bII{a %‘3 ag%e Wifipg drug
admBHGdoANR! mEQIRAER 5 SUCRBR BmHP b?%h'e?'&geﬁ%ﬁf pre%Qranon
anti -1 nflammatory agent, a perfunme, a coloring agent
con@ining Cas iley hyrydplilierpolyanat hioiihg 21 cagioagexehbanga function, collagen
surfactant; a  plasticizer, a solub|I|Z|ng agent, a
seTigp APy, eigemixiurs therse! mawale0 banseddsor bent, a bi nder,
a suspending agent, an anti-oxidant, an antlfoaner, a
tonicity agent, a pH regulator, an enulsifer, an
adhesi ve enhancenent agent, a high-density gum a
] ) [
Used b SBPCRBR r2par G R pmidicl Lo BESREN ¥ 1Ych B rEQAR Rcctrode
strudture dsl 8t dughnint® coﬁthc& i a0 \ertennl prapasdion @oprirgmd, .as lthe hydrophilic
addition, the external preparation according to the
polwwrshavmg ApAPTIeRheRan UpFHiqns chifiafos chiyspn, @ agppitgdhereot. If a
49 a |IVI s skim in _suc

pH Y% %%grm a{u%adr]n qxstr%%]o %)fnamtamf:d an 1§oeli]ec"tir|1c pom? or lower, an

C erna

extdh&Psrepdrh@dh B@ﬁalﬂﬁlgs rﬁ'tllle ﬁydrﬁblﬂilﬁ@%ﬁlrﬁé RAsE B anibhQkchange
exanpl e, severa

function, collagen, sericin, gelatin, or fibroin, or a mixture thereof may also be used.

The external preparations of the first and second inventions can be accordingly blended
with additional components such as a moisturizing agent, an anti-inflammatory agent, a
perfume, a coloring agent, a viscosity modifier, a stabilizing agent, a surfactant, a
plasticiief, a solubilizing agent, a buffering agent, a base agent, an adsorbent, a binder, a
suspending agent, an anti-oxidant, an antifoamer, a tonicity agent, a pH regulator, an

emulsifer, an adhesive enhancement agent, a high-density gum, a dispersant, a fragrance, a
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m croneters to several hundred of mcronmeters) to such
an extent that the coating filmcan naintain a
function as an ion-exchange nenbrane (function of

sel ectively passing a positive or negative ion)
during drug adm nistration by neans of iontophoresis.
To this 10 end, the external preparation according to
the first or second invention of the present

i nvention i f.er.abl lied to the
preseiy@iffi i, et S8 ¥ QBB el A0 < RSl edison o
the atRdvEMhdnfioh&V&thpSMent. t here is provided an |ontophoreS|s
device, including a working electrode structure
including: 15 a first electrode; a first electrolyte
sol ution holding part in contact with the first
el ectrode; a first ion-exchange nenbrane for
In ad@emedhc; @étxynabmsarn@orawcprﬁmgﬁo the st onsecondh Enyention ltsyareferably
f|r rane I
sopeRERRIG) s dra BT SRR cLET o1 e bt Pefing B of tre
apphegplaﬂbﬁ‘ﬁl FHip Euvatlgg Has 35 U.;Qha'lloali GHiBiheRe R fp%%blgqlf&' ntble, several
rug sol t|on containing drug ions o first
microgetetsi ot sewietay hutdepe of iteomietas) hosubhry gyamt tHaethegoptirciih can
on a front side of the first ion-exchange  nenbrane;
malr&fna aaﬁmcp@n 251 e FoncpicheNgEImeBbES L atien i Selaciiyply passing a
posmvg r%v %gat%vréglﬁglgggrlrﬂgogd:gg onls 6?“%2@’%1‘ ra§§ 016 Logl?(%’phtopegsn gTo this

end, lthe/ b%nﬁp%)/epar?a@loﬁ'%eorﬂ&g' nihepher 65 |s§coﬂﬂ\6h¢f§1t1|oﬁ of the present
preferably used in conbination with the externa

invenioe papafdranly apploaddi tie livnghgddnskinby mirana phelpetagtatic coating.
claims | to 7. In storing and handling the
I ont ophoresis device, the first liner prevents the
drying of the drug holding part and the 9

Accoeding doi anthtiidomverfitidnortesrgns peavided amtbentophwrenudetied, dnelgding a

art. In additian, drug can be adm nistered by
WO“gﬁﬁﬂVﬂﬁgeé“UﬁPFHQQU%Pga first conductivity type to the
firsf LieStofgl ectrode in a state where the exposed drug
almﬁ g&%g part (by renoving the first liner) is brought

[ d|re ct with a coat conposed of
a firsf %@C‘é%"@rsﬁ UOBS]Q@ SPFHH Retast mthgl%i érsé U%lepne of

the claims 1 to 7. In this case, the coating film o
a first avrpeosddngsf mehbract for salectpredyp prsiigan aort of @i segondocendpctivity

f :
type,o t?)g ﬁ?st ion-exchange membrane being placed on a front side of the first electrolyte

solution holding part;

a drug holding part for holding a drug solution containing drug ions of a first conductivity
type, the drug holding part being placed on a front side of the first ion-exchange

membrane; and

a first liner attached to a surface on a front side of the drug holding part, the first liner

being removed upon administration of the drug ions into a living body.

Such an iontophoresis device is preferably used in combination with the external
preparation according to any one of the appended claims 1 to 7. In storing and handling

the iontophoresis device, the first liner prevents the drying of the drug holding part and the
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the clains 1 to 7 acts as an ion-exchange nenbrane for
sel ectively passing an ion of the first conductivity
type. Therefore, the rel ease of a biological counter
ion fromthe living 10 body's skin nmay be suppressed.
At the sane tinme, states of contact between the skin
and the coating filmand ceontact between the coating
filn1and t he drug hol di ng part are kept good by

ue o an effe t .of the hili ol r
contaariSn, B (B aRGETIY B 508 JRETE Rt nd oG e (Highsen be
admiMGERD By 3 fy"ﬁ% b Qolt?&rﬁvﬁﬂ%ﬂkoﬁdbcﬁ@@? ?g@ttf)éﬁlé Akt electrode in a

eff|C|ency of rug i s achieved ody
state relekere olfic axpcmed)ldm@htyldngtm ey (emwhlga&leaﬁnsehncr)fls brought into
a metal film capabl e of preventing the
direck ganiastavith A ceatnag ﬁh@ é?me@ﬁ?fiéﬁtth? gxtemal Breparalen @eongding to any
contami nation of foreign matter into the
Oneg?hm(%ﬂ%gﬂﬁg7bart and which has a strength with which
the filnmy body is not readily broken during the
storage and handling of the 20 iontophoresis device
can be used as the first liner in the device. In
In thixctdisé, itlicoalting filvé compbeyahsfites éxterdelpregaratidreaccording to any one of
deconp03|t|on of a drug ionin the first electrolyte
the ofadmgtl tlory #3$ @ ARy iqRagxchaneg racebrang éor sslegtivelypgesing,an ja of the

first c%?&@ﬁ“ﬁah’é)g ﬁ{)elfgrrﬁgthgrrgg%sgee%saggp V%lcap?%ﬁﬂt%r. 1ton from the living

bodzis%ﬁirf 1BhY b€ seppr&Qed!t APihe Rame king:, Pafek oﬂﬁéinthaebe@ﬂé& the skin and
olding part. 'As a result, sufficient safety and

the haig Iﬁilmyandwnntépu@etadm thewmarng 6im an¢ tlxedwgewldimppart are kept
j o the third invent

d
sood ) PBICEES] Spte ieR Aceorng toLhe, L £ L OVER! | o
polyﬁl‘:{ H{:{hlérc%ahﬂ% k‘lm @gereﬁ%lﬁgﬁ&%g 1 ?&Ie%qgm Bdaf&eAHon efﬁc1ency

electrolyte tion I ng pa in contact with t
of thedewd aehievdéd. ode; a second i on-exchange nenbrane for
sel ectively passing ions of the first conductivity 5
type, the second ion-exchange nenbrane bei ng placed on
a front side of the second electrolyte solution
A filey dodgmads bf arfarbhiag nateeat (sokly hea sslinfiinoor halethl figm) which is
part placed on a front side of the second ion-exchange
cappileiof areaentigithe evaporation of a water content in the drug holding parfand the
contamination of foreign matter into the drug holding part and which has a strength with
which the filmy body is not readily broken during the storage and handling of the

iontophoresis device can be used as the first liner in the device.

In addition, in the iontophoresis device, the decomposition of a drug ion in the first
electrolyte solution holding part and a change in pH value in the drug holding part are
suppressed by the first ion-exchange membrane arranged between the first electrolyte
solution holding part and the drug holding part. As a result, sufficient safety and stability

in drug administration are secured.

The iontophoresis device according to the third invention may further include a
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a second liner attached to a front side of the third
el ectrol yte solution holding part, the 10 second
I i ner being renoved upon adm ni stration of the drug
ion into a living body. In storing and handling the
I ont ophoresi s device, the second |liner prevents the
drying and alteration of {dge third electrolyte
sol ution holding part and the contam nation of foreign
matter.intg the thir | ectrol yte sol ution holding
non"}f?é%’tng eﬂ‘?ﬁztrgg% PYEe I%Cq%ﬁﬂ% can be 15 adnini stered by
applying a voltage of the second conductivity type to
a secanideel fid electrode in a state where the exposed
third electrolyte solution holding part by renoving
a secdnd@1&@6BAE sollifidiEkol g panug bdnthditvdtttihe 8€dond @ltca6de; W t h
a coating filmconposed of the external preparation
cecordi 0 .clal Ny 7 St
o soofFERTLIa BRLPRE, B LRSI bR Lo or B0 AR ddilaBevi
type PIHRPRCEHd Goh-a&chans AEnfRarRNYeifd @lREd onh® fheiside df the sécond
wWth which the third electrolyte solution holding part
electiadytbisolugihn hplding pasont act acts as an i on- exchange
menbrane for selectively passing an ion of the second
a thiNEBH ¥ isb¥iti b REIdinEYREEH18¢ @, ondafFBAEsi deQo fL the sétlohd ion-exchange
caused by power supply is alleviated. At - the sane
membrame; arsk at es of contact between the skin and the

coal.ing fi and cont act between 25 the coati Jlm
2 seod eI ot SerT g1l 1BHRTT BReHN G joar foidpg Pert, the
el SO0 o B BRSO Bl OB ABBLGE
coating film whereby an additional inprovenent in
adm ni stration efficiency of the drug or an
i i ifer! e ryi
n s BYEAERnd phBhlh, SE40, SNSL IR e oing

alteravivhesfl thk thisdieRcaslys sodstion folling grarteandethalcofitaminatiohiaforeign
is capable of preventing the evaporation of a water

matieroipi@ibe jthird rpbecineiyitel selwsion, brlging B3t utinoaddinien. ot fgue can be

. i d the . . . .

sl 5§ DR Sl BTN B Bnd B

in a st@Swherttth€ B okedMhird cttrohytd Sutidd WBIdiBE Yrtibs ré¥@bving the second
readily broken during the storage and handling of the

lineri snboplgbt éstosdidey | watasarwite aiseadings filrhecaegnsedl dfi ther external
in the device. In addition, in Bhe i ont ophoresi s
Prepagplipn A8 Corging g A% O O ‘he\‘f%"ﬂ%]it‘h the third electrolyte
10 solution holding part is suppressed by the second
i on- exchange nenbrane arranged between the second
el ectrolyte solution holding part and the third

In thi8lc8&t fHel dhBnSRIMEbAPosed of the external preparation according to any one of
the claims 1 to 7 with which the third electrolyte solution holding part is brought into
contact acts as an ion-exchange membrane for selectively passing an ion of the second
conductivity type. Therefore, damage to the skin caused by power supply is alleviated. At
the same time, states of contact between the skin and the coating film and contact between
the coating film and the third electrolyte solution holding part are kept good by virtue of
an effect of the hydrophilic polymer matrix agent or the hydrophilic polymer in the
coating film, whereby an additional improvement in administration efficiency of the drug

or an improvement in safety of drug administration is achieved.
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hol ding part. As a result, sufficient safety and
stability in drug adm nistration are secured.
According to a fourth invention, there is provided an
i ont ophoresi s device, including a 15 working
el ectrode structure including: a first electrode; and
a drug holding part for holding a drug solution
containing drug ions of a first conductivity type,
the drug hol ding part receiving power fromthe first
el ectrode, wherein the drug ions are adm nistered by
applying a voltage of the first conductivity type t

A fitmye bpdy medepban biwrpoaferiah (wrheea vser Blne Rea sy ﬁlm) which is

capaFFeI %IH Rr%ﬁ%@&g 6 éc’ e\gz{pgl%qwn cifnr?tev%et%g?ﬁt) grtnt 1‘(’1\1tﬁ$ B‘@{dﬁeaectroqg[e solution
holdin@ gsh o AhdXheioRbs %r%%rﬁ%ﬁé}mnﬁﬁﬂﬁrﬂh%r@ectﬁ)lvte solution
hydrophilic polynmer nmatrix agent; and an ion-exchange

holdingspant ahids phichelthsi ansttdngtthydthowhichitbe fipoy yhody istadr readily broken
agent, the |on excha e. resin being |ntroduced with an
durifighhe steragsiigd h \Rﬁ%@@t%mﬁs’érder’ i6h carsbg peedsas thg second liner
tivity t e, or a hydrophilic polymer having a
“1m§g@?%§0t,on ofygxchanglngyan Pon of ?heyflrst )
conductivity type. In the fourth invention, the
ext er nal preparation applied to the skin functions as
In a%?lt{q;"l u% %C{onpog)%a {gbcﬁe%?c% Iasgheaﬁ tl\é\ZAI E’r??l‘?é rdI glparolyte
solR{oRPRSIan! goﬁarﬁ NkappRessad flbydﬂfépfé'cbh& 1&9|3>Ydﬁﬁﬁgd'fﬂ§e"nhb?ane arranged
agent and an ion-exchange 12 resin which is dispersed
betwenn tthe segead opédttol e solupionrhalding i partagrehtheathardi gectrolyte solution

i ntroduced with . i on. exchange. ose counter
holdgrpar's APt SUEGiS FEED ALy BE SR SARYAF GG sccured.

pol ynmer having a function of exchanging ions of the

first conductivity type. As a result, drug ions can

Ac%?@%g{’%g:fg f;glg\(?::qg@? Ly n a,%/q %hérﬁ@;%h%?gsﬁsetlieev?ge m(fludmg a

“@rlﬂ RILESE mnﬁlnéﬂﬁl tlne, the state of contact
[

ween t V|ng 's skin and the coating film
aﬁ@fdbhﬁxhxmﬁinal preparatlon or contact between the
coating filmof the external preparation and the drug

a dr{f% hgl'dy r;%gt{]]‘,%f héldh%lgf drgg QGuBYn ¥bhthidthCdruf lﬂcﬁns Sl fRet coffuctivity

Icp matri x agent” or
typeyhdrdapf hblldmggﬁlny[ﬁeenvﬂng poler Goai thadirstfeldctrodd, wheeein the drug ions
external preparation, whereby a drastic inprovenent in
are @émlmﬁtgwdéxyu applyinga apkagei ofiibg et C@m@cambg typg te el Bssbelectrode

ina ?tﬁtret elre ﬁlﬁ &tr%féclﬁ %%gﬁ{%gﬁ Ertor}}lght 1nto C(Y%PaC{ Stth3 c%gt\{rllé: Sl Bmed on
a skin, the coating film being composed of an external preparation comprising: a
hydrophilic polymer matrix agent; and an ion-exchange resin dispersed in the hydrophilic
polymer matrix agent, the ion-exchange resin being introduced with an ion exchange
group whose counter ion is the first conductivity type, or a hydrophilic polymer having a

function of exchanging an ion of the first conductivity type.

In the fourth invention, the external preparation applied to the skin functions as an ion-
exchange membrane for selectively passing ions of the first conductivity type, because the

external preparation contains a hydrophilic polymer matrix agent and an ion-exchange
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el ectrode structure including: a second el ectrode; and
15 a third electrolyte solution holding part: that

recei ves power supply fromthe second electrode, and

the drug ions may be adm ni stered by applying a

vol tage of the second conductivity type to the second

el ectrode in a state wherejghe third electrolyte

solution holding part is brought into contact with a

. coati.ng.filmfo d,on t.he skin, the coati AN .
resin B’Z‘?‘%‘ .sg.tfp%rgiggpglstég%&iro. l’ﬁl.ﬁlg )Ppgfpheél’maérrué 6%erng f'nl'lc?)% ihtrodlced with an
jon eXERdrRErBEs whoby db@REY onCisRRE YIFR! comBhétivitya@8at or #Mgdrophilic

an 1 on-exchange resin di'spersed in the hydrophilic
polynpo|hpmizg anfinctiion afjewhanging idnswf délxe fish genductsitntyipei g a result,

B O TN L.
. ' f [ £ [ i t .
o BEL G OB, A S0 S EIGLSAR 08, Ao i

body ®XkirdhalthPEipiag MinT taPediérad grepdrittonsde ddnfadsdtveditthagoating
an i on-exchange nenbrane for selectively passing an

film ¢fcthe giterted psenaoriwncaddbe tdrug hgldingpeart isekeptigeod g virtue of the
e r nal aration contains a, hydrophilic. polyne .

cffee i i B drgBh IR AT TR RERCRIg® TSP el the coating

film UfSPR" SQErral &ﬁ%{eﬁ%qr QR dHC 2 PGl YR EmPRIVEIEn A SE HdnRfiSration

i's 1ntroduce h an 30 i1 6n exchange group whose
efficcmonbétheidoug issachieeedsecond conductivity type, or a
hydrophilic 13 polynmer having a function of
exchangi ng an ion of the second conductivity type.
Therefore, damage to the skin caused by power supply
In theefpubik abémionattied ioAbplidiesis devce trhage furtiee istlatie aohonworking
contact between the living body's skin and the coating
electrpdg sfrusture frcluding:er nal preparati on or contact between

1h i n ilmof the external preparation and 5 the
.a“”%ﬁ$?§&§%%¢%F£|yte solution holding part is kept good

_gg virtue of the effect of the hydrophilic polyner

a thirgp gleptrolyige prlution hplding, grd Fhatl reseiygy PARET SHPRIKETEB ADE rigeond
fi.lmaf the external preparation. In the

ebcqoggfgghoresis devi ce according to the fourth

the drlY SdHsir@4y; bd ABnWREdFEDBY Sﬂ);ﬂ?fhg(&d\%ltaé@oﬁﬂq& Weddhdeo@ctivity type
further include: a first electrolyte solution holding

to thpap@oﬂdoﬂdq':tngieam a state where the third electrolyte solution holding part is

brought into contact with a coating film formed on the skin, the coating film being

composed of an external preparation containing: a hydrophilic polymer matrix agent; and

an ion-exchange resin dispersed in the hydrophilic polymer matrix agent, the ion-exchange.

resin being introduced an ion exchange group whose counter ion is the second

conductivity type, or a hydrophilic polymer having a function of exchanging an ion of the

second conductivity type.

In this case, the external preparation applied to the skin functions as an ion-exchange
membrane for selectively passing an ion of the second conductivity type, because the
external preparation contains a hydrophilic polymer matrix agent and an ion-exchange
resin which is dispersed in the hydrophilic polymer matrix agent and is introduced with an

ion exchange group whose counter ion is the second conductivity type, or a hydrophilic
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el ectrolyte solution in contact with the first

el ectrode; and a first ion-exchange nenbrane for

sel ectively passing ions of the second conductivity
type, the first ion-exchange nenbrane being arranged
between the first electrolyte solution holding part
and the drug holding parti3In this case, the drug
hoIding part recei ves power fromthe first el ectrode

po A oo Rk, PRRRP o0 R oo
Therefaeé | GHaBE kOfe ékif RARGE by HoRidr \éaf)m nhary Eehsuéwgd At the same
hol di ng part can be suppfessed, safety and

time, Sthatstdte toy contadr betwadmithe $itvirgt body’ s:aknnbemdf thet dvating film of the

nproved, In the iontophoresis, device_according to the
eXtemmr@waummﬁ Fosmact REVGSH N FRATHG fiW%ef s ctern preparation and

t . raly
the tﬁﬁ'# léf hoI %lutl h ﬂ%?c[m%gﬁa%gq(eg’? g%gr]? %St“ gtcotef tgg leﬁc‘[ of the
hydrbphiGe @b@%er%atthxtalgems(ﬁcma Cﬂxv@io?ﬁﬂfc%iﬁym&nﬂ tBe $08@MMfilm of the
i on-exchange- nenbrane for selectively passing ions of
exterpd@réparaiionconducti vity type, the second ion- exchange
menbr ane bei ng arranged between the second el ectrol yte
solution holding part and the third electrolyte
solution holding part. In this case, the third
el.ect rol te ol utian 25 hol ar i yes
In th<1=i r18%0{)}g é‘Xg% Eyice zrcgglid}r%gd éo tﬁ g%%l ven{3 81? t\ﬁg WBH(V\& electrode
strucBlr€haw! ktBer $Rilwet ON e diedBoRar tsoﬁﬂ@ntlﬂﬂdl%gcﬁﬁfj holding an
i on- exchange nmenbrane. Wth this configuration, a
electmianeg;elumnn pHcerthet evitnthe lﬁesttdlncmdel asdtar foisy/ioe-exohange @rembrane
Id| art can b uppr es and. safety apd .
for SeleshvTIY {BASPiAE DY AR HIEEEHRE EPiBiiD tag e rBt ion-exchange
merﬂbgﬂ{eqyi:ﬁ% eé\BQtWegh B £t éeét%lgftla sbp\(lgﬂthbﬁinng H}?Eﬁl s drug
provi &F cut aneous patch, 1ncluding a

holdin@| phirt) gInpiist czfse,rthlﬂ dhehi hgldmgdramgreseil ext p(EWIerCfm’lh ahen ﬁrEgj electrode
drug ions charged to a first conductivity ty
throughi 8 firveclentiodytr opkitian dokiimg Arrd ead dep figt aon- thﬁggeomyﬂbrane

bringing the ., dru I ont
Wlthc%lé con?%%xragﬁ]n,faocﬁhr?.ep%e ongﬁ \QL%% %?eh&ru% %{21 r"f)g&l‘r? an %@esltuﬁgl%ssed,
and Saf&9 rzEB@S;ﬁSll@f' irPdtu@%E@iditatioh @RAbaFrHer GRpRkEEI Ng: A
hydrophilic polymer natrix agent; and an ion-exchange

resin dispersed in the hydrophilic polymer matrix

agent, the ion-exchange resin being introduced wth

an ion exchange group whose counter ion is the first
In the daeraplaresis feigpaccosing thyhn 8>¢lﬁrh| ipgensiony Memomiarkge glectrode
struc£u6€h dﬁ@? i ferelix(lc gn.gl NSy Iel%ctrc())lyte S(‘)slutlérlx rh% ding part holding an
electrolyte solution in contact with the second electrode; and a second ion-exchange
membrane for selectively passing ions of the first conductivity type, the second ion-
exchange membrane being arranged between the second electrolyte solution holding part
and the third electrolyte solution holding part. In this case, the third electrolyte solution
holding part receives power from the second electrode through the second electrolyte
solution holding part and the second ion-exchange membrane. With this configuration, a
change in pH value in the third electrolyte solution holding part can be suppressed, and

safety and stability in drug administration can be further improved.
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In the fifth invention, the external preparation
applied to the skin functions as an i on- exchange
menbrane for selectively passing ions of the first
conductivity type, because the external preparation
conprises: a hydrophilic polymer matri x agent; and an
i on-exchange resin which is dispersed in the
hydrophi lic polyner matrix agent and is introduced

i.t h an i on _exchange group .whose counter jon is.the
Accoipg ¢S 3 R Rafey WGpes PP HRSEUARHNG Brighy Piluin ™€ arue
holdif@WaRd f& hbRd QN dsslfﬁq QURABAIEIMhiARg! BRgOtodshEhdriddSto a first

conductivity type. erefore, the novenent of an ion
condwtivith eypeemowlich drdirog iaristaye 4dnpieis(atediy cloving dody by pringing the
gresent in the dru holdin? part into a_Iiving_bo%i(n .
drug gpldinggpaggptorromiach it asogiipgim formsd pney skiny hg ¢Qating figm being
Y j : ral di - .
compc! Tin 83ftfnd Behalen EoiBrR T Ao Rh ' HTHARRARR Gent: anc
an io&t bR Raihldispabedm ihemyafophiie dolyrhér rﬁ&tﬁﬂ\l/a\h%&ﬂt}/ﬂhé Yori-¥§tBange
_present in the living body is pronoted, ereby
resin g iisreduced rvidh fanc iomnexchenge igeouty wdoo reouatar ben is the first

i ncreased. BREIF CRL PTI OF THE DRA Figure 1
cond i Epe 6 S P BLI SHO TG P4 T PG O SRR rion of he
first QEE; o the present 25 invention for
s a niﬁggﬁgyﬁng a drug whose active ingredient is

di ssoci ated to positive ions. Figure 2 is a schematic
vi ew showi ng an i ontophoresis device according to the
present invention for admnistering a drug whose .
In thadifilv viengore dhe ekteital grepotioatapglicd o drpaskin dunasioss as an ion-
Figure 3 is.a schematic view show an jontophoresis
exchigdanERG S HECH 6 PSSBEARS A T4 T RRTdYRIYIBY e, Decause the
) Blaf iRl J3th s &Y UonyR85R1 ABbIv MR hA8E Ll eBRtant Sn ion-exch
eXtergigngr%%:a?é[t ecfat cﬁgosi t?% @gﬁs? }'5 rFi gurgejée4 iag a fon-exchange
resinsdfignBtdispersedm thedwidroghdie jobmephatrie sgentced iicmtroduced with an
. according to the present _invention for adm nistering ...
ion gxcHAMgS HRBR evhase icountehinetsi BAtIPscendyshuatg. ppa hydrophilic

polyﬁ%&\lﬁ%\iiﬁg 3 Ljﬁ?n%%bn OF ie%&"}l)rgn%ig%isa.ﬁ )ll&a%rcntﬁﬁ :ﬁg{tiCSn%dc%\ggg 5}&%: ﬁg)erefore,

IS perc ere

the thBvdriéht BE &8 &3 of Y 8&oh@Ronduckiv By b¥peqdhi cduieh @iBbtdsent in the
vi ew showi ng how a drug is percutaneously adm nistered

drugdwobdingl parg into atlivengoraslyemtthe mowenérs of apiigjagieal Moaptenivea from the
. are expl anatary views each shqw n confi ation .

ivings pods i EEHe BUICERROH SHBRET nSC - CRBt dhr g ion in
the ﬂ@g@gg@%ﬁ AnB%8NA 8Pt HstRBNEE RS i) By U BRGPHShe RBng body is

promoted, whereby administration efficiency of the drug ion can be increased.

BREIF DESCRIPTION OF THE DRAWINGS

Figure 1 is a schematic view showing an iontophoresis device according to the present
invention for administering a drug whose active ingredient is dissoéiated to positive ions.
Figure 2 is a schematic view showing an iontophoresis device according to the present
invention for administering a drug whose active ingredient is dissociated to negative ions.
Figure 3 is a schematic view showing an iontophoresis device according to the present

invention for administering a drug whose active ingredient is dissociated to positive ions.
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10 Figure 8 is an explanatory view show ng an

exenplary configuration of an electrostatic coating

machi ne that can be used for coating an external

preparati on of the present invention. DETAILED

DESCRI PTI ON OF THE | NVENTI ON 15 Herei nafter, the

enbodi nent of the present ifivention is expl ai ned.

Figure 1 is an explanatory view showi ng a basic
Figofiol oo 8 SRR v B Pl T B Rl e R s BRG BL Ben
invenYfBR$6r é@i%lhié?erﬂnrggrcﬁﬁig Rbsd stivlifpsfiemti edisiRidBlotle¥Rive jons.

lons (such as [idocaine as an anesthetic agent or
Figurerdy ;inhlan schematic odhWwoshayangshem adess hetpercutageots]y adthiristered

shown in the drawi.ng, the iontophoresis device Xa of
accordipg {ortBe @FﬁseWtﬁQWIPBn i ncl udes as rral n components

Fi guré e n;o %k §2heﬂua c!wqﬁ% U C({(w & td :Pgrclltﬂeoﬁly adm1mstered

nonwor ure , ower® so

accogdlng'l'hﬁh@@fégbmgn@én@i@ﬁr ode structure 1 a |ncI udes an
el ectrode nenber 11 connected to a 25 positive pole

Flgur@ﬁ (4)rae1d|c§b)/\me ezplanaery3viewn eathesbpwiriga eondigluration el giethiugageous

I R

padﬁ% menbrane 13a placed on a front side of the
ectrolyte sol uti on hol ding part 12 a drug hoIding

. 14a placed on a front side o ni on
Figurhn i3 b Had oy ngsamwgfeexm ST BACL R Clerostati
e § ) |
cousfl, A B PERS o o AR Sy R RACHE BRI P rsen
inveatigh.a | i ner 15 placed on the front side of the drug
hol di ng part 14a. The entire working el ectrode

structure la is housed in a cover or a container 16.
5 On the other hand, the nonworking el ectrode

pETaM HBBES AP T AFTEE IR TROR. Toner source 3, an

electrolyte solution holding part 22 for holding an
Hereighftart the leyntbedmmdnubf t presenionventionus explaihed.el ect r ode
menber 21, a cation exchange nenbrane 23a placed on a
Flgu‘fer P[Harﬁéx‘i)@ar@fortf RRweiRWIALL bhfc SOnfiburabntuTladiibgtopidresis device
22, an electrolyte sol ution holding part 24 placed on
Xa agcdrdimgtto shedpresgnt trivengert foyadeimktanggea drug whose active ingredient is
dissociated to positive ions (such as lidocaine as an anesthetic agent or morphine

hydrochloride as an anesthetic agent).

As shown in the drawing, the iontophoresis device Xa of the present invention
includes as main components (members) a working electrode structure la, a nonworking

electrode structure 2a, and a power source 3.

The working electrode structure la includes an electrode member 11 connected to a
positive pole of the power source 3, an electrolyte solution holding part 12 for holding an
electrolyte solution in contact with the electrode member 11, an anion exchange
membrane 13a placed on a front side of the electrolyte solution holding part 12, a drug

holding part 14a placed on a front side of the anion exchange membrane 13a and supplied
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10 nenbrane 23a and supplied with power fromthe

el ectrode nenber 21 through the electrolyte solution
hol di ng part 22 and the ani on exchange nenbrane 23a,
and a liner 25 placed on a front side of the

el ectrolyte solution holding part 24. The entire
nonwor king el ectrode strucfgure 2a is housed in a
cover or a container 26. In the iontophoresis devi ce

w1t}h,§?\g$rn ?mﬁét El%dtgocggd g%r ﬁnth%r b ttﬁearl¥% Od’éeﬁo?uti é)ldmg part 12

and BRPESSexkhafttnhbiht | |‘1‘9Mtanh|am11teﬁ'15 Bliced\Bn At frif side of the drug
el ectrode such as a silver/silver chloride couple

holdihge part dde. CHpatitize oforkinpmlaswdagtruttere e mehatsednn af cadr or a
and OR ions due to electrolysis of water may al so be

contgivgy 10 n the iontophoresis device Xa, however, the

t
On tﬁé ?l?)%{ lgdﬁ'x}ﬁhtglf %?hggfkglﬁg Qgctgcﬁig E d’ﬁé’[&ltehfa 1%%1%8%{ %é(groﬁetr%er%ber 21
conrﬁz@fé&ttélﬁ@l@g:hﬁ/‘élﬁibgs S0heybeat so«afderﬁaﬂetscﬁalywicﬁmdnaiolding part 22
| ower than that of water to suppress the generation of

for folgang an airgtrohie eblution h ywortagioithitbe etagiroas seemper 21, a cation

[t
exelfgRE HeGprie e diasen P gr G E Syl Selition foldippar 22,
an ege%% @@olbﬁ@ﬁtﬂo}’cﬁn§ tf@gﬁcg@@ﬁ Plronf 308K tH&l @étloﬁl%ﬂchange

't ke may al s ed w t hout any problem
menﬂbmv 2Ba aad copplosi tethcpobenfreine dier eldetrdde orenibr 21 through the
nposed of. a term nal nenmber (t) obtained

elecspb'ﬁfdﬁcﬂgtlcal lzféﬂryl&martr%&tqnﬁ%hwmn EXhBBEe PEMiEFne Qéﬁda“él a liner 25
plac%egggtj é)\xlmg ;131;5‘ §F he(e? ctrom ?olgtflon %?gglpahﬁg?h%\ﬁﬁﬁer {&%ﬂvorking

elecﬁb@ecitf&dﬂe Qﬁnsvmugéu mlagdbv@p&w@dnltamérmsand flexibility
is conpatible, the admnistration efficiency of a

o BRSSO SRR D2l 050 B AREROerilmay

be ®kdl for @A¢h bhehdrelen®dt membersmel ahd i2anwahotitedmitaén. amn active
el ectrode 17 nenber into a living body can be

eleqf@IrOéveﬂnltﬂ@dlS a:aiﬂ‘tdn/@rlmr@xlomdrec@pé@telge@tryd@ cspﬂhn pbsuppressing the

ld|n arts 2 22, and .24 in thfvgﬁnto %Fngﬁﬁ In the
10ntc§6{l}§ré‘s%ngé\%é t)hovxP bas RH@tefechfy(eersgﬂtlog’ o?fa@:dcﬂe@f the electrolyte

siol ogical $aline, etc. can'be used as
solugbe choldingt epastol URi andt §Pi ealyl e Blondbér nmmhe a |smbsmmt&r having
to nmore effectively prevent the generation of a gas
oméaawgtérudw op petengipldepiepihan fthat pf y@eter hswrresa e g%ﬁtﬁﬂ@ﬁ of a gas,
[ t
BRSPS e DRSSO SRR BBl s o
ions€ k@ atiEhtydr 6f pI@aah beRuPredd €ln tddcase, an inactive electrode made of

carbon, platinum, or the like may also be used without any problem.

However, a composite carbon electrode 11 or 21 composed of: a terminal member (1)
obtained by blending a polymer matrix with carbon powder; and a conductive sheet (s)
made of carbon fibers or carbon fiber paper is particularly preferably used. With this
electrode in which high conductivity and flexibility is compatible, the administration
efficiency of a drug can be increased without dégrading adhesiveness between each of the

structures la and 2a and a skin, and the movement of a metal ion eluted from an electrode
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10 electrolyte that is nore readily oxidized or
reduced (oxidation at the positive pole and the
reduction at the negative pole) than the electrolytic
reacti on of water can be added to the electrolyte
solution holding parts 12 and 22. In terns of the
bi ol ogi cal safety and econgm c efficiency (low cost
and easy availability), for exanple, an inorganic
0 und. . such rro ulfate or ferric sulfate, a
et egF“g%Fq‘eY@“egnu?Odéfﬁ%ﬁfbgé’rea@%%?bi c acid (vitanin C 15 or
sodi um ascorbate, and an organic acid such as lactic
acid, oxalic acid, malic acid, succinic acid, or
fumaric acid and/or a salt thereof can be used
Furtigreibsy, abd ¥lechblyey paltitiote hyldirgy parenhd, ez, iaad 2 in theSi@ntophoresis
subst ances (for exanple, 1:1 m xed aqueous sol ution

devigp Madhald Ag electrolyie solytiosfsolagée keepabe gomti‘g_itymﬁ’ho@Wat@buffgred
. [ f t I ..20 Th | ect. t
saling Gy oA ey Bt 192 S SRgr oy PP,

above-nentioned electrolyte solutionin a liquid

state. However, the electrolyte solution holding parts

12, 22, and 24 may be configured by inpregnating or
FurthBimdrt ) it draer @ @afer dfeictivElg oréfentithy gefibiafion aF ah@avicagsed by the

wat er hol di ng property, such as: fabric sheet such as
elegimlitic wsactidn elewaignped the merepsd ime corhictivh eesistange lsanged by the

hyd | of [ . eS| | hyd I .
gencRlreih et 25 oo bATEe th Ao Biar B che £lherangy seRunp iger an
e]ec%rrﬁ Al ¥trfore QkAdilyQidit S GBI RANANEADRS 4 % pRARR Ple and the
handl I ng thereof. "The drug hol ding part 14a in the

reductivn eiphe hegitive goid) cleandéhe atecooltin gedcaon lof svaerizan ibewmdtied to the
18 hol ds, an aqueous solution of a drug_ (for example,

eleqtiode aichisionr halgingrpass b @réd et odp dems %éﬁ%bé)&&g% safety and

cootsE S0y oL ) 815 B RSL 4 Rafooah PRAEANe (fpouns

suched fhirid@s pafdte ddRri@yuINM, & rAediédlGg&nIsUéH & astrbit Adidlitmin C)
state. However, the drug holding part 14a nay be

or spdnim gesasbiatbyandpr emgratd agd obch as ladticaacidpxalie aeidi epalic acid,

made .qf ny .mat.eri havi t er. hol di n ropeyt .
st eideor AR g Grtolor St et s B° Gredn e pafipadvely,
comBnafih ¥eHos8&libseiiRe! (BHeRarRSle NY.ArRBel aQhcRS 's¥lukibn 'Bfiathing 1

(acrylic hydrogel) or segnented pol yurethane gel wth
mol (M) dif lagticsaliditndohmol () ebsodturh &incame) thealeabeusd. 10

handl i ng thereof. Wen such a carrier is used as the

el ectrolyte solution holding part 12, 22 or 24, or the

The electrolyte solution holding parts 12, 22, and 24 may hold the above-mentioned
electrolyte solution in a liquid state. However, the electrolyte solution holding parts 12,
22, and 24 may be configured by impregnating or infiltrating a carrier made of any
material having water holding property, such as: fabric sheet such as gauze or filter paper;
or polymer gel sheet such as hydrogel of acrylic resin (acrylic hydrogel) or segmented
polyurethane gel with the above-mentioned electrolyte solution, thereby enhancing the

ease of handling thereof.

The drug holding part 14a in the iontophoresis device Xa according to this embodiment
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drug hol ding part 14a, an appropriate inpregnation

rate or content should be set to obtain a sufficient

conductivity or transport nunber. By appropriately

setting the inpregnation 15 rate or content of the

drug, a high transport nunber (high drug delivery

property), e.g., 70%can bg obtained in the drug

hol di ng part 14a. The inpregnation ratio or content in
holdsflﬁgxie ! 8%5??5]%%&16&%% Id%lagt( l&ﬁa?rﬂrlge/apﬁﬁ%?% eo% rri?éslrpl(é{f’n\gl\éiyglﬁ)é:hloride)
whosk ReBvAngrefidl & aRsb¥ibd iPpdiehdrug 36nsaby Ble dissolution, as a drug

i mpregnation). The transport nunber is a ratio of a
solutionrrent contributing to the drug ion novenent wth

respect to all the current supplied to the working

el ectrode structure. The ani on-exchange nenbranes 13a

that can be used in the iontophoresis device Xa

e O b T S DR 18
drug k%ﬁ'ix?ép%[gp Uég{]‘rgays HE Rof NEORFRIAS eV br ikt r3rind VearriéF Bade of

so on), manufactired by Tokuyama Co.,
any mhterialAmavivgy tvhermhoRitngapiopeart g xsablang efabreerblicen eucht dsagauze or filter
includes a porous film a portion of .or whole pores of
papefihpic ROY&er j ol eshedhi sushass npwrogexehasrglic Tesn agaie diydeggel) or

o SR ATGL) S b S AL s, e o

handlidg@dpkdfr ary cation- exchange nmenmbrane having a
function of selectively passing cations therethrough,
such as NECSEPTAs (CM 1, CM 2, CMX, CM5, CMB, and so
on), manufactured by Tokuyanma 5 Co., Ltd. Anobng them
Whed §h ia0frSerGh afda eI @881y 86 1utie hodas FarP P2, 04Sor 24, 10r the
having pores, a portion of or whole pores of which is
drugfhioldingl pestt fl fia,an appreperichapgeegnatsei rathan¢angend should be set to obtain
ati on-exchange function is ed pref.erably. rein, a .
2 suf e A A i P DR | B CERORH D Sing, e Sptegfation
rae e o £y ATieh KRR R WL E PP onery). e
70%fchnbe bained irathe alrskbbldingrpartclan. be used as the
above-nenti oned ion-exchange resin. In view of the
conveni ence of a production process, a hydrocarbon

type ion-exchange resin is preferable. Al though the
filling.rati,o of the i.on-exchange resin is also

The irgpregpdtionorafif et i e PRSIENtHeGiisatqn i repprsented by % by
il in @ %. i : .
w4 TG0 (R BPIRIBHNT: O GHERY T i g v
afte2Bnpregrafitmn o yTheassmspsrt pumber is@dratio of a current contributing to the drug

ion movement with respect to all the current supplied to the working electrode structure.

The.anion—exchange membranes 13a that can be used in the iontophoresis device Xa
include an arbitrary anion-exchange membrane having a function of selectively passing
anions therethrough, such as NEOSEPTAs (AM-1, AM-3, AMX, AHA, ACH, ACS, and
so on), manufactured by Tokuyama Co., Ltd. Among them, an anion-exchange membrane
that includes a porous film, a portion of or whole pores of which is filled with an ion-

exchange resin having an anion-exchange function is used preferably..
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The ion-exchange group in the above-nentioned

i on-exchange resin is not particularly limted so far

as it is a functional group that generates a group

havi ng a negative or positive charge in aqueous

sol utions. Specific exanples of the functional group

that can 20 serve as such an ion-exchange group

i ncl ude cation exchange groups such as a sulfonic

acid group, a carboxylic acid group, and a phosphonic

acid group. These acid groups can be present as free

acids or in the formof salts. Counter cations for the
The sationsexshangre membaanesi 23 thee cank be juseetingludean oarbitey eation-

as _sodi.um i.on. and.pot assi um j.o and anmmoni ym i.on.
exchai A TAEe 0 HiG DRSSPl b pESSyeilpy fgretioueh, such as
NEOSEPTARIEMAE] AMED AURLX, \WNIS NCMVB, 8ind Ish @AY rtaudfchifed bPUBKuyama
is particularly preferred. The ani on-exchange groups
Co., irdclArdeng them, exatph-exchangpnmembraneathmniacipdesup posus film having
secondary am no group, a.tertjary amno group, a . .
poresg RPBIRAPT Vil RPTGHPE MBI, 15 fillsg rwigh an pncrxshangs resin having a
catiopThARAOL SuflioRs uaguatapnary pyridiniumgroup, —and a
guatermary 1 mdazol rumgroup. Counter anions for these
ani on- exchange groups include hal ogen ions such as
chlorine ion, hydroxy ion, and so on. Anong these
ani 0 C oups eneral | y. u nar
Herd e S0 S PG e g e RS B b R A3igtuorocarbon
skele¥di 7R e cEH0RN PRSI CoffaiiRS a rdsth MaElk bt BGorinkfe as a skeleton
above-nentioned porous filmis not particularly .
can bd wiet @d theraboaerynepoipogdsioniexphangn ré¢sen. B viswdf dlee daarverisnce of a
it.isinthe formof a filmor a sheet.tha S | ot
PTOdB‘F“%‘oI?r@%eS&o*’rrﬁﬁ%oﬁ%fg?‘h PepgpITXEhangs ’?%F%E‘F}er%es gtlﬂ’é’%h the
fillin@ b & thBE e ThhGRaE8n 208 sd FEXEPH the Yordshty bF th film, th
llngréferébFe t hat @%@ Boroﬂs‘?%ln1be ﬁgﬁgt%f a° porous Him. the
filling retiorappartdlly § esion% Exapkesm pdrtitdiar, bpporibptastliocto 90% by
resins constituting the porous filminclude, wthout
massg ang 2Qvior @% W masy isysefeted resi ns such as
honopol ynmers. or copol yners of a-ol efins such as
et hyl ene, propyl ene, 1-butene, 1-pentene, 1-hexene, 3

-methyl- | -butene, 4-nmethyl- | - pentene, and
= AT - | - t: . i | . 3 i .
mhe oAb IR o oA SR IR SHER R periciat

limitebpo Ifyrmey &, isvd fyrctiomd] girowte that pehérdenes ghuprhiadéng a negative or
. copolymers, and vinyl chloride-olefin cqpolyners;
POSitie GBATRA AN AGUSOHS SAYBPNSa SHsEIfie eapmpigs i rtbe funpiapad grqup that can
| yehl or. tri%lu roet hyl en ol yvi nyl idene f| uoride .
serv & F gPOet HEn &1 RSt SEBR Si e e Opor iers, Sfonie
acid bRiubad tassogichitt eReupamtllautosghdayd adld Byt MBEse acid groups can
be present as free acids or in the form of salts. Counter cations for the salts of the acids
include alkali metal cations such as sodium ion and potassium ion, and ammonium ion.
Among these cation-exchange groups, generally, a sulfonic acid group, which is a strong
acid group, is particularly preferred. The anion-exchange groups include, for example, a
primary amino group, a secondary amino group, a tertiary amino group, a quaternary
ammonium group, a pyridyl group, an imidazole group, a quaternary pyridinium group,

and a quaternary imidazolium group. Counter anions for these anion-exchange groups

include halogen ions such as chlorine ion, hydroxy ion, and so on. Among these anion-
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copol yners, and tetrafl uoroethyl ene-ethyl ene

copol yners; polyam de resins such as nylon 6 and
nyl on 66; and those which are made from pol yam de
resins. Polyolefin resins are preferably used as they
are superior in nechanical strength, flexibility,

chem cal stability, 20 andzghem cal resistance, and
have good conpatibility wi th i on-exchange resins. As

t he 1 esins | ene_an yl.en
excha erdiBe) Bkt A SPaPEeat ki ERp 2P P Bt B aR g i
grou;fJ Gl @ #0k@onglhRi S SH< & prifepie@r ti €s of the

above-nmentioned porous filmmade of the thernoplastic

25 resin are not particularly Iimted. However, it is

preferable that the pore has a nean pore size of
The a%eé ﬁ{eaﬁba{edop&}@}@s firh G ﬁotgpmcmbehmteé %ﬁ@l%y pBrddd At @n be

.0m nost " preferably mto 0.2 m because ion
used ax @haas geisnenhy foresoft hifitm ar @ shédtnhamds hdwteof mxreseddnentnicating
trengths and | ow el ectric resistances can he r

adi |
both silenIReR9T. Fheatib heth GRINEH BrraG AR 1G98 Bivs taepisterad fhat the

n n re size measured by the 30
poron i 8t ade T DRl e ng to JI'S K3832-1990. A
porosity of the porous filmis 21 preferably 20 to
95% nore preferably 30 to 90% nost preferably 30 to
Examgpﬁﬁ 8}1156 hrrr?oﬁ)‘% 2 I%félfnté ch n?txtu%ggs tfu!: | p@rﬁ%omrsf e fﬁglayvéthout

limitRf & q{o@ﬁﬂé’ﬁrﬂ-%sﬁlsr@ukﬁ) a55loﬁf8polﬁ&&\§ bﬁ/ coply rﬁé‘rsQ?anh@léﬁﬁs such as
menbranes and cati on- exchange nenbranes that include

ethylsughprpyene, flibutenehalrpenters, shirexenhi Skmeibsl-ddutanat 4ahethyl-1-
t he orqus filmor up,to ahout. 20 m | arger .t han. .

pentepandri- B0 B ee 55} BEIETRT P ToBER S PORnEnY iHErge: viny

chlor®e- 891 22etht doPBlynRnL GRAAN aﬁbﬁded%\ém&néacménden&@ﬂ%@kﬁgers and

or preventing the eévaporation of drug solution or
vinyl othlaridebidinr aopdlenmead; ufluonnandsink esnmthntaanpnlaytatmaﬂuorfoethylene,
foreign matter into these solutions by being attached
polvct@r%rlglupm&g% a f rsiyVisyliengr ealliorede. 10 t &rafpergethylene-

hexaﬁl%r&p}o yb%x(rglt d{gﬂ’% %érf 14ate@”@u&r'&@tgglle&?-})&?fu%}qgl@?' Ut\Jlr?ﬁether

an ar

copolBieed, laAd te(tx%ﬂ@lbro@ﬂly@en%%‘i}hylerfel do@’b@fne@s elyamidd tesihs ‘éﬂit!hcah; nylon
I's capable of suppressing rmeati on of water, which

6 andhagon 66t Aechtftoke wihidh avhimdet fham fiolyagnidsoteyinss Rebtolefin resins are

e S BB T8 L R0 S Bl o
and &%Fﬁ?&’ag Jedltaidieatd H?veoéodﬁsﬁ)n%atlpnf? i BRRAERRE 8N4 CRs the

m ni stration of drug)” can be used as each
polyobdfirt hesihs,n@olyethylene and polypropylene are particularly preferable and

polyethylene is most preferable.

The physical properties of thé above-mentioned porous film made of the thermoplastic
resin are not particularly limited. However, it is preferable that the pore has a mean pore
size of preferably 0.005 pm to 5.0 pm, more preferably 0.01 pm to 2.0 pm, most
preferably 0.02 um to 0.2 um because ion exchange membranes that are thin and have
excellent strengths and low electric resistances can be readily obtained. The above-
mentioned mean pore size as used herein means a mean flow pore size measured by the

bubble point method according to JIS K3832-1990. A porosity of the porous film is
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Each of the covers or containers 16 and 26 in the
i ont ophoresis device Xa is intended for: preventing
the | eak or evaporation of an electrolyte solution or
a'drug solution fromeach of the electrolyte solution
hol di ng parts 12, 22, and 24, and the drug hol ding
part 14a; 20 preventing theicontam nation of foreign
matter fromthe outside; or inparting, to each of the
stru es<da _and | sg engt h th I
pref a0 KPP RS PRy d0Mop 2R e B U R8T e
thicRAdsY 6F teSordusCrMEls RéfeBRE AlReh 1a0 |AR @bRigréRFfably 10 um to 120
mat erial (such as a plastic or a netal), "a shape, and
pm, cihose psiferablycHppinl ®© df pac il sallpgprsee bxdangdhjreotbrawn aheé cation-

exchinte e brnes tccie sudh parbot Bl e s B ERY 58 fhat of the
porofl i BEuf iRt S0 "B Rl ger bl GRNROGLILAROBSIIERRES 10

conposed of the external preparation provided on the

skin). 22 A battery, a voltage stabilizer, a current

stabilizer, a voltage/current stabilizer, or the Iike
Eachafi tHedinesetl asd 2héen thewernogmuestedsSidenXs isaniead¢don praasngng the

device Xa. It is preferable to use a .current L
evaRergipn oz @ diugatolytionooe ph p §lasabie selptioy gng 4@ contamination of

T T i

the @ridlsoliBiod. oldig paRk, 142 HBaRE Ele6@bllie, soditicabholdia pafSBh A filmy

preferably, 30 V or less. Figure 2 is a schematic

bodgopd derod tao raybitramvwnatiengli (Wecheascgonesin dumaari cometal film) which is capable
i ont ophoresis. device Xb. according to.the.present :

of syRRyPE TP ERIOB A TSt BPicRgeae ST RibeVEk gy body is not

readi@%rglgéneairin!gsthg krordde @b %gn&lglgrlﬁgﬁé io\ﬁﬁ)p'hgﬂﬁis(d%w%,g &S and which
ascorbic acid as a vitamn agent). 10 As shown in

can bt ganily r2émot drkati thertiophud ues o Bthe eévitaghoxisid devilief X& (a@dntinistration of
fromthe iontophoresis device Xa in that: the

a drgg)san bpyeedrsmsel oftheiligeronnect ed to the negative
term nal of the power source 3 and the el ectrode
menber 21 is connected to the positive term nal of the
power source 3; and a cation exchange nenbrane 13b, a

I ] 4 ; i .
Eacg o eh Wi cgﬂ%h}e%ss?éeaérgf‘%f ﬁ’i?he %’tmo?é%?srkﬁcr\'/% BB RAG for:

3b are arrange e ani'on exchange
prev@ninpaneleiBar eddpothwndifug ehetrdiyngsqbatidn drdadrugrdlutibe from each
cati on exchange nmenbrane 23a_in the iontophoresi

of thre¢leeteolxg. sobitivgr hpldisg nefie 2oRZopbotbsind Heviree heddinggart 142;
e, ) s o ;

P 058 8, oL AP TAL  cxn

the k@fctaRd lahghdam, OdhcBXxCchanged tHRhb 36blédboccurs during, for example,

handling of the structure. A cover or container of an arbitrary material (such as a plastic or

a metal), a shape, and dimensions capable of achieving such an object can be used.

At the lower end portions (b) of the covers or containers 16 and 26, it is also possible to
provide adhesive layers for enhancing adhesiveness to the liners 15 and 25 or the skin (or

the coating film composed of the external preparation provided on the skin).
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20 may be the sane as those used for the cation

exchange nenbrane 23a and the anion exchange nenbrane

13a, respectively. The drug holding part |14b may have

the same configuration as that of the drug hol ding

part 14a except that an aqueous solution of a drug,

such as ascorbic acid, whoe active ingredient is

di ssoci ated to negative ions is dissociated. 25

igure i s_.a.schematic View. show L ont ophores| .

A valfefl B S ollab Bfting crsSr Rl tant e BB PR R e ke
can BAMRQI B pdGerdoficH S NRRSRnRPhbMSEs dBEEE NaC M isipPeferable to use a

di ssociated to positive ions. The iontophoresis
currehgtvstelmlizr thatc isucdesated underk safig) veltegst coditigtsrincwbich dh arbitrary

conposed of an 23 el ectrode menber_ 11 conpe d a
CUrTEy &R by adjysird it range Ogﬁw&wé cm?2, paefafaﬁﬁ' w6 i {%3 mA/em?,
, ' | Spd n t _ wth the el ectrode nenber
Sp“%@£%%£#%g?®g§&§$%Fgaﬁﬁgé%?ﬁf"w%%pp|ied therefrom a
. liner 15 attached to the front,surfacg of .the drug .
Figupgop dp r‘i‘gscbﬁmﬁt“iﬁél?lanaéWd fé’el'YoWP‘"’éﬁ AFOBHRYAH AR ©f #g ipgjophoresis
devicd % Q&g@ﬁéﬂ all(ﬂ q}é? 3)2&?;5# Iir“%nﬁ%rg ?61; %gxﬁln%térﬂfgtegr(?ﬂo& gwﬁose active

conpose ode e conneéec

ingre@@at is\igssp@hed & nddaEvd WM. (suBBUE B&orbic adld aSh &Rhma ydeat).
solution holding part is in contact with the el ectrode
menber 21 to be directly energized thereby, a liner
25 attached to the front surface of the electrol yte

sol ution holding part 24, and a_cover or a _container i
As spgwpop Biguiei 5hghe fariophpresipaaase Sbuisdiffergnt frgm the iontophoresis

el ect rode. . ers 11 and 21, .the elecirelyte sol uti.o
devwgl%gal 1 gt%sta ?Fenglzc’:tr? em rinﬁcérré 1f50|?> ecé%ag{ozrgx?%g %tl\iehtg}mmgl of the

pow€OMRF® Phnd SRt MBS e B 136 cO@febrelay ehd P&itharminal of the
configuration as that of the correspondi ng nenber in

poweheoirenBopivbe ssiien eheohiptge XambTare ldbug dred teldgeprart 144 end an
o 2Rt B R S PRl B membrane 13,
the EWB&dQ&' Far@ 1 SLRRAREd CanttinCN RARM AEMBfAnt 284 FPRY B3loPhoresis

evi ce according to the present 15 invention for _

devadiXai Otherwisg, the dimtigphohssisaedea ki Xtehasnye egihe nénfiggiration as that of

dissociated .to_negative ions. The iontophoresis
the igtopharesigiderdee Xpe sane configuration as that of the

i ont ophoresis device Xc except that a drug hol di ng

part 14d is arranged instead of the drug hol ding part

14c. The drug hol ding part 14d has the_ sane
In additipngilie pafiom cxdapgmmestorael Wy angl helaniangexshaneeopehgne 23b

ma)ge $& SR s&rjr'}g tas g?os\%g{lggé Lflgrcfhl%l/éeﬁiiog rkx?lgan%e %&Qbraﬁéj %Ha ARd the anion

asCcorpli c acl
exchange membrane 13a, respectively. The drug holding part 14b may have the same

configuration as that of the drug holding part 14a except that an aqueous solution of a
drug, such as ascorbic acid, whose active ingredient is dissociated to negative ions is

dissociated.

Figure 3 is a schematic view showing an iontophoresis device Xc according to the present

invention for administering a drug whose active ingredient is dissociated to positive ions.

The iontophoresis device Xc includes: a working electrode structure 1c composed of an
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ingredient is dissociated to negative ions is

di ssociated. Figure 5 is a schematic view show ng how
a drug is percutaneously adninistered by neans of the
I ont ophoresis device Xa or Xc. In the figure, the

el ectrode nenber 11 or 21, 25 the electrolyte

sol ution holding part 12 op322, and the ion-exchange
menbrane 13a or 23a are omitted or in sinplification

electrglﬂfé &epbbggqétcgﬂrt&%?%or isgos&wel pPa e ofﬂ‘é € PO X%I:\&P%%H% g3V\%rci(rlug %olding

part BACGHIAAR] B EMBAUI Wit ahO %le%ﬁodea%n{%? 197 40 thab (ﬂoqlef‘ gs d1rectly
part 14a or 14c are represented by reference synb

suppli¢d thereZromgradliries, 15rmphmit tiovtbé yronP durfdce dfhise ﬂngl,h(ﬁdmg part 14c,

ref erence synpol enotes the skin (or  nmucous
and ERBT atfed cgptager \ﬁ HyeRe thegy V@]peﬂwgrkéf}gjﬁlepgode structure 2c

com].‘?oqga Qf éar{ agg%de(;ﬁé%f) lfc!olnﬂ?ché\é tor I gﬁyﬁvé) 01@% éwrk?lsource 3,

repar 1 on accor ven
an eies@tragfée eblutih® hdldiny §art 3s Trh%o@t&&teﬁvﬁﬁhh@reﬁ!@ﬁb@é lrr%béS ed to be
for each of the coating filmse M and M2 has a
directlp rqm@@quoﬂnerebmmdm 2 attaghed do-thx dramh gurfeess ioh the electrolyte
mer matrix a en? f.or _nmai ntain
T of

hilic [ an
soluigh BBk barE2 ol Bbul rasalRT el SigbRian Jav paBfsource
3, th@@fécﬁ‘o@eorlngﬁ%rsslll' GR43% %te%ctro}%&g]ydlutlcﬁi H&B‘ﬁlg paft24, the liners 15
propanol for adjusting the viscosity of thé extefna
and 251 apbthatcbeers bocaminapibapd Ratectolme t}ﬂﬁ)sahi&embnﬁgutahen as that of

i on-exchange resin for the coating filmM is
the cpgespending ifarteadi thedprtaphresis agvicnKrodhe Ay l?epl@ag pas 14c has

the saf) XC AT %P th(a’tagf 2 I%h %ﬁnl%ﬁdl é?)glq l\ﬂ'gor? Ele(l;gﬁ{né ore51 o@ewce Xa.

i on SUCR &8 & Su group, a ca
aC|d group, or a phosphonic acid group into a polyner
having a three-di mensional network structure such as a

Flgl.lll%ylld 15 3% %ﬁ?n?zpuc \ag\§%h5\§ rhnlént()%l%re?ei%(ag@ <L,eeXd %cgoqg%‘%tté{ Eh%rb%esent

i'n "Or "an acry pbase

mverﬁl@ﬁ |f619a<ﬂnm@&:h’&1b léhQTr@gi th&nac%k'@ hr@r&ﬁenﬂb@lsm@aﬁ&m&)l ﬂegﬁtwe ions.
pol ymer matrix agent is a polymer having a

cati on-exchange function, having no ion-exchange
function, or having an ani on- exchange function to

The Sﬂﬁtbpﬁ’d‘reﬁé(td@ﬁfhe thaé iR kane QUEMARST B eHat OT tBE iédtophoresis
i on-exchange resin is not substantially |ost, the

devitey¥e eptept that pdtuenmidinatpait ¥ 4d gearranged mpteadlodi Beedrog holding part
[ capabl e of swelling ipn an.aquepus sol yen .

t4c. Jie ﬁ%&h%gwééﬁ@?s 1 ot on B i B b of e divg helding part

14b @éér%?glt}?ﬁ atnhﬁ &ﬁ{lb‘ﬁj%f giohﬁﬁgh'g&l,h al Golebic efc?d | 39RRe active

In ene oXl
ingredient is dissociated to negatlve ions is dissociated.

Figure 5 is a schematic view showing how a drug is percutaneously administered by
means of the iontophoresis device Xa or Xc. In the figure, the electrode member 11 or 21,
the electrolyte solution holding part 12 or 22, and the ion-exchange membrane 13a or 23a
are omitted or in simplification shown. The iontophoresis device Xa or Xc, the working
electrode structure la or lc, the nonworking electrode structure 2a or 2¢, and the drug

holding part 14a or 14c are represented by reference symbols X, 1, 2, and 14, respectively.
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chitosan, sucrose, gelatin, hyaluronic acid, alginic
acid, fibroin, polylactic acid, gum arabic, agar,
sodi um al gi nate, polyvinyl pyrrolidone, carbopol,

met hyl cel | ul ose, hydroxypropyl cel |l ul ose,

hydr oxypr opyl et hyl cel | ul ose, carnell ose, carnell ose
sodium 25 carnel |l ose cal gyuum and hydroxyapatite,
and nixtures thereof Used as the ion- exchange resin

f oatin a exchan res .
ot e et oot e il BR HEEHERGEO LBl o v boay
to whilf Ghangas gaﬁm&emoseo;ﬁmgnﬁlﬁ{s MANandSM2N 04} extSial pRParation
primary to tertiary ami no groups, a quaternary
accoadmp o tmpgesenignventioy rialipkmgd onighe ki S.an i mi dazol e
group, a quaternary pyridiniumgroup, and a quaternary
i mdazoliumgroup into a polyner having a
t hr ee- di nensi onal net wor k structure such as a

dro ar bon-.base resin for xa tyrene
The BYETRT BiePaRiaR RS foF Farbiorinefoads Hiss MiCaMS ¥ &P fwosicion
nﬁ)%yédn&f aﬁlcﬁﬁé{ch%e%ﬁﬁbgﬂv%ﬁluﬁc %61 mih Sndiig Egﬁfﬂ i Maintaining
polymer matrix agent is a polyner aV|ng an
an agpropniate dishemerstite nf theoon-ckehanpe rasm; iandh a exlobr@sgeh as water, ethyl
function, or having a cation- exchange function to

 alcobpls Hora Rrapap@infor h%wsttvfge they Y1seQE a9 ehe Lirearndn pispagation 1o an

a rhggl %pange resin is not substantially lost, the
PP ydrophi'lic polynmer matrix agent bei ng soluble or

bei ng capable of swelling in an aqueous sol vent such
as water, ethyl alcohol, or propanol. Specific
exanpl es thereof include polyvinyl alcohol, collagen,
Used @s thed ion-epchaygé asirefoe tlaxdoddng il t\Mhjs ah0ofdekélom@e resin obtained
sucrose, gelatin, hyaluronic acid, alginic acid,
by ipirpdusing a s%ﬂcyn exshangeEpup, (agerrehanga sreup \a@cﬁp cowRfgr igm s cation)
such%e k hsrﬁ?f’og ér\éhﬂyz{q eg'%{\%c' a%?cpgl‘é)lel 1a5rbo eosphomc acid group into a

I OXypr opy
polybf{éiﬂﬁ?&ﬁﬁ@raotﬁyde[@ﬁl@ﬁiﬁﬁl |nléiv@3$l% stré@uFButiveea h?&bﬁﬁbb@%@sed resin
sodium carnell ose cal cium and hydroxyapatite, and
(forreixpmpiee s rtOIlueﬂtseelﬁe et omaraaktiyi¢ oasin)as asfﬂmmerhaS@ tpsimehaving a
enoyved fromt

pertTigTReaRIRGr BEFLon 4L Bairaulic PR T (AR dcs iapplyrger having a
cat1c§fj&dﬂ?§%e%ﬁ&mrpﬂgvlh %o%d@xéﬁ% RAYcHA, br ﬂrélw ngg@%n exchange

el ect yte solutio ding part 24 are arr
funcen toosuel anrextkint et tlwmheuxbhamgb Hutdien of (aatlolm-gxcfhalngc Mkm is not

and. t he coatln%.fi respectively. 20 Wth th
subsigrytigHy dosbripe hy @p@@ﬁtpp}ygn%mqﬂlmg% ﬁemgéﬁ%lb&so@%& ¢apable of

swef A9 ABIICAR R ShOFhEY SLHNIPASSINTR EALhON Rhecirc

an |1 on ex ange re
exaﬁlﬁle@ thekbof iREIRB@haly VIR BlcohdlEcdIag&E REridiAVSIN dtRlend Bkide, chitin,
ich a cation exchange group is introduced.
chitosan, sucrose, gelatin, hyaluronic acid, alginic acid, fibroin, polylactic acid, gum
arabic, agar, sodium alginate, polyvinyl pyrrolidone, carbopol, methylcellulose,
hydroxypropylcellulose, hydroxypropylmethylcellulose, carmellose, carmellose sodium,

carmellose calcium, and hydroxyapatite, and mixtures thereof.

Used as the ion-exchange resin for the coating film M2 is an ion-exchange resin obtained
by introducing an anion exchange group (exchange groups whose counter ion is anion)

such as primary to tertiary amino groups, a quaternary ammonium group, a pyridyl group,
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Therefore, when power is supplied fromthe power
source 3 in this state, drug ions are admnistered
fromthe drug holding part 14 into the skin S through
the coating filmML by 25 the positive voltage applied
fromthe el ectrode nenber 11, while the novenent of
negati ve ions (biological eounter ion) fromthe skin S
into the drug holding part 14 is prevented.
. Simi lar | n the nonwor.kin |.ectrode. structure 2.
an iR B oty b PR BR et e o Rrdits iRty growr
into 8NBavigy a 8fbeainhdfelonaPREWbRGtABANERA A% MidFdcdoRlbased
the effect of an ion-exchange resin in the externa
resin ffoe pearaple onpa@fstytene pesas emndn danylexesiohor @ Atoringibashd agsin having
ni on exchange group |s j.ntroduced. Therefore, .
a per %@faf%rsgn p ov-n‘fb%&'%ngeﬂF BPYYFIET S5t PSR 1SoPQdy mgr having an
_ o . : ; T
enioff e TR BchT ARl o Rl BrcRudt BHG b BEREAR, o Db tfBhange
functi®@adrs@ch afextthethaatie ibh-8Echahfie ipeton bE RS orPéxchange resin is not

infl ammation on the surface the skin S considered to
substaatallyt lobts gie ey deoriiléepelimeHMagIxuzgeat bsing FURbIsAr Raime capable of

uppressed. The drophilic pol | rj x_agent to he .
swelFHEGP B 15T P “BacR Tof (HER: SITT Al PPl i Rppendlp Sfecific
exan@hles Mreot RludeSpol ANNy10&HST, BRAYH BoflcifloBR B yiene oxide, chitin,
col | agen, sericin, polyethylene oxide, chitin;

chitosim,t osaNe, geletimskyalgehat aaid, dgmiciacad] dibadhdpolglagiiniacid, gum
acid, fibroin, polylactjc, acid, %un1 arabi c, agar

arabigq gadifn SPGIUARL &SN3E v PPRYINYhy PYERidRsRe  cagkanghpsnethylcellulose,

DAL 0 A SRABLRBNGEL L0 s i

carmé&l06ke Whlciung AhEByH XS st laddmiietsihaesrxyapat i te, and
m xtures thereof, Is soluble or can swell in an 15
aqueous solvent. Therefore, the hydrophilic polymer
matri x agent has an excellent affinity for each of
the skin S, the drug holding part 14, and the ) )
In a@il@%@araé|sy9wn§6mwe%, Hhs1 Wisig Spardd 1sagmoyed Homethg ipntophpresis

ao| PO RSB 1P S SR 5A. BP9 e

electfdl{te Mutidf chol figg PartR h etelirfhgb@lsh ab4o RRNEA d@fect Bb@AEtAGEY the
bet ween the coating filmM and the electrol yte

coatigg film N h aibthgicegtipgaikm ML, eespectogly. easi |y 20 mai ntain

a good adhesi on state. \Wen the iontophoresis device

Xc is used in the case shown in Figure 5 phenonena

such as: the deconposition of a drug ion in the
Withethissrrandemensnthercoating kel M hBinpipersreasrat cagpn ekchange membrane for

selectively passing a cation by virtue of the effect of an ion-exchange resin in the external
preparation of the present invention, into which a cation exchange group is introduced.
Therefore, when power is supplied from the power source 3 in this state, drug ions are
administered from the drug holding part 14 into the skin S through the coating film M1 by
the positive voltage applied from the electrode member 11, while the movement of
negative ions (biological counter ion) from the skin S into the drug holding part 14 is

prevented.

Similarly, in the nonworking electrode structure 2, the coating film M2 functions as an
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and OH ions generated at the el ectrode nenbers 11 and

21 to the interfaces of the skin S 25 may occur.

However, when the iontophoresis device Xa is used,

t hose phenonena can be effectively prevented by

virtue of actions of the ani on exchange nenbrane 13a

and the cation exchange negbrane 23a. |In addition,

the external preparation for the coating fiInrNﬂ in

. Fi cont.a st.ead of
amOéloeﬁ%%%“gter’B R i?i%gée‘bai’saéd“fi &4 aﬂ“’“ Va ’16‘?8 B dhe, giigrt of an
jon-&tBhdeCreafl ﬁh tHel ext@RALY bra3pdrhGoroF Ghe BFeséntNn¥éioR, into which an

t hereof as a hydrophilic polymer conponent.
aniodleketrangt igweipyis introduaed HTherkefoge,chegatige wnsgn the electrolvte solution

adm ni stration can be jntajned at.  an_isoelectric
holding; part 3 mRVgHBLR, t eiS? “rrga L:@&}Ei? % C%inlga%léhg’?% SHsly, a required

or

quaﬂﬁ% r@% %ﬁwefrl%glpéllng ?%?E%CF éx&ﬁ%%sn%%#ﬁ tgg ég rreﬂée @T{ wgammatlon on
the saKb&S tha|skfmfSD@rﬁs@ddr&ﬂtonesdlhﬁoﬁlO@Ehdﬂ@e firh le \Mlud'f@rym jon balance is

further contain an appropriate anount of a sol vent
suppeespgsonent, such as water, ethyl alcohol, or propanol,

for adjusting the viscosity of the externa

preparation to an appropriate one. The externa

preparation for the coating film M nmay contain,

The h@cﬂ)s}ﬁﬂc ?Blly te? ﬁna%ji))? %gen? %%qﬁcwg%edﬁmot éacﬁl 3F th%rz:l é Pfltms M1

as a

and MTERIBNAny MMd S podivivglaleohbll call V@hb‘ﬁl Séﬂsfbtmg]eﬂé dgide, chitin,
adninistration can be maintained at an 1soel ectric

chitpginp tsugpsd, qaedatin, ihyalwegnic epidaiatginiol dcadefibrogeriadylactic acid, gum

elatin, or. fibrain, or a xture thereof. In

arablyqj8gpTon SO WL é‘i%‘@?tﬁalp“ﬂﬁvé r JOTOHAERS: ¢ (AOEBY: i Agthyigefplose,

hydry%{ﬂ}&yylééﬁqus%r hy@r%Q&ﬁbﬁ)l%t}@@&rllgmsc at:ﬁ-rréﬂgsg]tca%el@ose sodium,
sol'vent conponent, such as water, ethyl alcoho

carnetlogacaddiumf ard ladiresbpatge tdnd mikaceastheseodfis tcheblext ez[rma»i/ell in an
preparation to an approprjate one. The 15 sanme effect

aquegys sqiyugnt; Pihrlﬁéore&% ﬂ%@@?‘i’%é@lyaﬁbwﬁ@h@g%éh% cxgeldent affinity

for éaEh ¥f cﬁes 1 aVi%' clrug Eoﬂlﬂ{&%ﬁ} 2 a%dsr gg&ol&t o?t\m lg)oldmg part

rug aneous ere

24. meanesmt ahheeifmt&nh@haﬁé skifl svarﬁea&bopmexaanﬂgnﬁmﬁW1 and M2,
figure, the electrode nmenber 11 or 21, the

an ipledfgeq bdtyeen thsl aseting fiknIMI ngd e drugzhobding part A anchen interface

h b 23b. 20 tt
bersighD (7 TSR S TR e oty o L BPnaIPGLRE Pt gcisan easily
magﬁalﬁ(g oBcﬁ‘%ﬁH’é@foﬁ'sih@e el ectrode structure 1 b or 1 d,
he n

nwor ki ng el ectrode structure 2b or 2d, and t he
drug hol di ng part 14b or 14d are represented by
reference synbols X 1, 2, and 14, respectively. As

Whéhfﬁ\@moﬂtppﬁd?@slg 484X ¢ fsqﬁ{ed g‘gthE: 'chs'EEshWnE}H@' Me gfpl{elﬂgmena such

external preparation accor
as: the decomposition of a drug ion in the electrode member 11; and the movement of H*

and OH ions generated at the electrode members 11 and 21 to the interfaces of the skm S
may occur. However, when the iontophoresis device Xa is used, those phenomena can be
effectively prevented by virtue of actions of the anion exchange membrane 13a and the

cation exchange membrane 23a.

In addition, the external preparation for the coating film M1 in Figure 5 may contain,
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25 the present invention are forned on the skin (or
mucous nenbrane) S. The sane external preparation as
t hat described above with respect to the coating film
M2 is used for the coating filmM in this case,
while the sanme external preparation as that described
above with respect to the gpating filmM is used for
the coating filmMl. 28 1In addition, in the sane
e Bl b S R E M u e B A ki o
polyldcdfi@ abid'Br MhektuR HEMEf dsSa REAFDHIBE F8I19Fer &SHHpdlRat. AldiBatively, if
hol ding part 14 and the el ectrolyte sol ution hol ding
a pHpahte Quing deugaadmingerdtiem casbd maingaingd & adiiseeddctroopaiatodr higher,
) with the coating film M and the coating film M, .
it may SeRiatt FRHERTT. SPMEIR. BHAWN. 4 RRianent MiXiE tsErof Ay afydraphilic
, f L.on an; ) ,
polym CoEheR T R I BBl BRBErTBH A 3B chlling, flp M1 may
furth@f c@taih Odir YHOPNGE dn@Kind dfMa isBRe@XE@hP@Ient, PiRRaIsAVARE ethyl
of the present invention, into which an ani on exchange
alcohgh, o0p prepanpl, riod Laskiesting OthTheisedsty eof Wivegxisovedrpregaration to an
supplied.-fromth ower. source 3 in this state, dru
apprQESRE WBe TG GRICHTA PEPERPR O R et RO Pl afstead of
the dbBVO céliostidr) cBittr QUABsaNEr £RRL R h%x‘ebﬂnag/g H¥rophfR polymer
negative electrical voltage applie romthe efgctréﬁ%
compmeher Altdrnately, ef 4 hH vabhwedreiny drod agragiidtiavien icam be maintained at
.(bj ol ogical counter ion) fromthe skin S into the_drug
an ispplegrisgPqyalr @1 loaver.oit MaveRtia ollagengiseriqing gglatin, rpri fifgoin, or a
. j I r - ' fa
iR, o O, B Tl Sl B o S8 P e M urcher
cont&if a8 CdpprritePBBSUM B @ Mdn@@oxﬂﬁoﬁﬁnf,tweh af wd@, ehlesitonol, or
of an ion-exchange resin in the external preparation
propappl, fereadprséing Hie Visppeity phihe exisrma! prepatatian éxan appropriate one. The

sam el BeLiPE pyE de TRt ABR o AR A S R A
.into the skin S through the coating film M, whereby

a required quantity of power supply is secured.
Meanwhi | e, the occurrence of inflammuation on the

Figufel6 fidGesdhbRati® kielv Shewingl KRy addrtip i erthtanks @ adeiianged by
in pH value or in ion balance is suppressed. In
meang ditheiioniophsiresiy davige Xpor Kd. dotheifigyrd, ithengeditiodamaeniger il h or 21,

' igure 5, th atin il 25 and, MA each have an
the {5y Beecmiutaprionficg PG 2 @5t B i @naRF g FHEPERULD oF 230
are Sl RY sIRAI inlﬁmgliﬁgﬂio'hh erigl; %ﬁlﬂﬂré@i@dé@éé@(b QR Ok Wking
part 24. As a result, an intertace between the skin S
electrode structure 1b or 1d, the nonworking electrode structure 2b or 2d, and the drug

holding part 14b or 14d are represented by reference symbols X, 1, 2, and 14, respectively.

As shown in the figure, coating films M3 and M4 of the external preparation according to

the present invention are formed on the skin (or mucous membrane) S.

The same external preparation as that described above with respect to the coating film M2

~ 1s used for the coating film M3 in this case, while the same external preparation as that

described above with respect to the coating film M1 is used for the coating film M4.
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and each of the coating filns M3 and M4, an interface
between the coating filmM and the drug hol ding part
14, and an interface between the coating film M and
the electrolyte solution holding part 24 each can
easily maintain a good adhesion state. 29 Wen the
i ont ophoresis device Xd ispgised in the case shown in
Figure 6, phenonena such as: the deconposition of
drug ions near the, el ectrode nenber 11; and the
novenent of H+ and OR ions gener at ed at the el ectrode
menbers 11 and 21 to the interfaces may occur. 5

In addgigavén therpasne MPENEAT B1shon dkg §as@ecwf Elguxbe,u we e 15 or 25 is

eno fect vent e
remol i B PGSV ER & 2Dt HiTeeN SR U Reffb Biierads gnd the
drug ﬁmsimg %ﬁrtélﬁ'aﬂﬂ thEAEQ AL BRIBA ﬁBﬁhr?gg;pan ¥4 %%ﬁﬁnge@% & fea be in
show the configurations of percutanoues patches Xe and
directfontact withlithegedating it apd geeottingfien M4 respadiviebw t hey
are used. Figure 7(a) shows the percutaneous patch Xe
for adm nistering a drug whose active ingredient is
di ssociated to positive ions (e. g., |lidocaine as an
Withalnieatrhxgemenaghmtoanimg VB fenduipds a<im ﬁx’fibxd ex¢hangdimembrane for
anesthetic agent), while_ Figure 7(b) shows the
selecihely: BrsiE BN hvirpe phhe frﬁfs@epnﬁggcl’@na? U?QUWH dhgexternal
prepa?gt d V&r the Er%s%g{ ﬁ‘)QfEn dﬁtgs%%}?tar?%mtél)%eeﬂ %E&?r}glf\é?%sp 1548 WI(,)]duced
Theﬂefbré h@héri BN @Ss shﬁﬂleﬂeﬂi&ﬂttﬁ@?w& &ﬁir@J‘B Xe th@stal, drug ions are
backlng material 41 formed o soft plastic such as
admipisieredsirem thandrug hdtding past ¢4 imgo geerskind ghrbegh theledatimg ﬁim M3 by
ueous sol ution dru ose active re i 'S
the nEEE0 RaF A ol BRn afied ot e B R0 E Sorifr b h VAL o Ement
t I I -
o P o S o B YO S R B PR barc 141
prevaggdeous sol ution of a drug whose active ingredient is
di ssoci ated to negative ions by dissolution. The
configurations of the drug holding parts 42a and 42b
may be the sane as those of the drug holding parts
Similddg andle Ibbwdddog iebedodd otractudet 2y the sjpeting fibm tN1é functions as a
,|ontophore3|s devices 25 Xa and Xb. In addition, the
catiof & EhANER dBErabIaRE Eotessiontivel asging p satiare Y ivirtus efhthe effect of an

ion- egaﬁﬂg%{ets i‘n 61%6!2%%?&1&%@%9%@(@2%?}3%5;6 ﬂ‘%ﬁ@\/eﬁggraén}lﬁtgl\v/@mgl? a cation

exchhi}® group is introduced. Therefore, positive ions in the electrolyte solution holding

. part 24 move into the skin S through the coating film M4, whereby a required quantity of

power supply is secured. Meanwhile, the occurrence of inflammation on the surface the

skin S considered to result from a change in pH value or in ion balance is suppressed.

In addition, similarly to the coating films M1 and M2 in Figure 5, the coating films M3
and M4 each have an excellent affinity for each of the skin S, the drug holding part 14,
and the electrolyte solution holding part 24. As a result, an interface between the skin S
and each of the coating films M3 and M4, an interface between the coating film M3 and
the drug holding part 14, and an interface between the coating film M4 and the eleétrolyte

solution holding part 24 each can easily maintain a good adhesion state.
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external preparation of the present invention applied
to the skin. 30 Here, the coating film M may be the
same as each of the coating films ML and M4 descri bed
above with respect to the iontophoresis devices Xa to
Xd, while the coating film M may be the same as each
of the coating filnms M2 and9 M3 descri bed above with
respect 5 to the iontophoresis devices Xa to Xd. In
t he percutaneous patch Xe, the coating film M
functions as a cation exchange nenbrane in the sane
manner as in each of the coating film M1 and M.
Wherrerignigpboresif devipph¥d i pteddn the gase)shawreinj igure dy phenomena such

_ ter | { inth hol di 423 into . .,
oS TR o AL SRR e 38
and GHAI0AS GeRire@at 8RRl o1&t Sherhtds T @A BDGo e Mké?%é:&ggﬁy occur.

into the drug holding part 42a is suppressed.
Howegen when thexionigpbdresis devige Xibam usddy those phkenomenalcdi be effectively
art . and a pgsitively charged ion present in_the )
prevdnicg RY BEES 0?§Ctl1areso Ab e Catie FEBNER M s Reat forand the anion
i.Cl the drug ion into the living body can be
exc}lﬁﬁ%r@%@%&?{e %‘vb Simlarly, in the percutaneous patch Xf,
the coating filmM functions as a cation exchange
menbrane in the sane nmanner as in each of the coating
b .ef 0 e venent of - a .
P 719, O R0 N n g EIBIELA o IRYBIEA Y g o
the plegdrflini@ntigiodrdd HbAbthiehtafe @elll Figuge Vﬁ@ﬂ%dw‘s thé BerldM4RERRpatch Xe
of a positively charged biological counter 20 ions
for afimamistering laj drivggvibseyacting angredientris glissotidied o pansitivé 2bns ée. g.,
., suppressed., As a result, mxi f.drug ions in the i
lidogSerS B ARE B¢ e Crmereh e Varehleide gadn moThggic agemm while
Figurk M(b)18hd W& O peRBEiedid RIRAUB{CE: MRARRYIng 3 drug whose active
admnistration efficiency of the drug 1ons I1nto the
ingredlient ingissodated cameghtvéd oos éag.eakcottic add nes esaninyagknt). t he
coating films ML to Mo prepared by the externa
preparation of the 25 present invention to maintain a -
function as an ion-exchange nenbrane for selectively
As shopagsinrtfe figo@s, tha percusanesus mitctdXe ihag a ddeking siatatal am fofmed of

a drug by nmeans of the iontophoresis devices Xa to Xd .
soft plastiq;ich 35 palysHETAIY pdgheldingparh2ador heldingasaquegus solution
t t.hi of: ting filnms, M..to M
o a5 AIBKTESS: Mo s bUBCS LA Ll B
percutaneous patch Xf has a similar backing material 41 and a drug holding part 42b for

holding an aqueous solution of a drug whose active ingredient is dissociated to negative

ions by dissolution.

- The configurations of the drug holding parts 42a and 42b may be the same as those of the

drug holding parts 14a and 14b described above with respect to the iontophoresis devices
Xa and Xb.

In addition, the percutaneous patches Xe and Xf are used in such a manner that the drug
holding parts 42a and 42b are brought into contact with coating films M5 and M6 of the

external preparation of the present invention applied to the skin.
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30

be determ ned experinentally in accordance with

condi tions such as the conposition of 30 the externa
preparation used for each of the coating filns and the
wat er content in each of 31 the drug holding parts 14
and 42 and the electrolyte solution holding part 24.
In addition, for perform nmg snooth drug

adm ni stration, each of the coating films ML to Mo
preferably contains an appropriate anmount of water at
the start of the drug adm ni stration. The wat er

content in each of the coating filns and M6 can be
Hergethsropiaieg) by Mpomay bsripe same ge esclaﬁé@hﬁ cepting fHmis\vidhtand M4

descFlg?J) %%OL\I/%e\NdlthaIfoe%%éCP?O tgl)éfl(?er{%n o&%qsecr %ic%té l)%}{) g{dn gxﬁ’ﬂg t}tle goa%mg film
M6 RELBAHRIshAR ak BadCHAh& 8oHER g Wil M 2d 0988 rfbed aBEve with respect
conposition of the external preparation or the water

to the aorttepttorésms devades &fa toed. dr ug hol ding parts 14 and 42
and the electrolyte solution holding part 24. Figure 8
is an explanatory view show ng an exenpl ary
configuration of an electrostatic 10 coating machi ne
In 30 pdrattamcans patahs Xd, flor co;znmlgl filpn tMé ﬁmtmmadls a cation exchange
reparihlon of the present _inventiaon. shown in the

menpbrang @ the RENGISERGT 1R 1R QLGB FORnEEERS ﬁ’él a5l Mikc  Thgesdore, the
mo rﬁeﬂpgf g’ ﬁ c%a?';/e 4 {d'r@co ?er?é@ﬁ%@s%ht {1’1 HP4 ﬂo?cﬂ{lg gart 42ainto a

avi ng 051t cor responding eac

11v1r£‘g056dyﬂgr tHel hﬂﬁexMzﬂt $f0a MégativeBOeHdrsddl Biobgdchl ¥BE®ePfordfrom the
hol | ow netal pipe having one end imersed 15 in the

livingrody nato tlpﬁr épgrhaidioppam 42he supprkssed; Aa avotultagexisgef edrug.ion
voltage t.0.the coat.in

34 .f hi gh
AL ARSI N RTINS

pronﬂ)(ft&pax{ll?éréWadrﬁ‘lntsl'&%tl&{fl@H'l01&1@9 JP&heS B %ylgg ife8 thd ﬁvﬁ%'lﬂ)d? can be
in mst formby a voltage to be app by the vol tage

incrsgad.ce 34 between the coating gun 33 and the
i nduction electrode 35. The use of the electrostatic
coati ng machi ne 30 enabl es the external preparation of
the 20 present invention to be forned into a coating
Simfiliatlm mavhen germutaneduwsr pateh Xk ties soatingt fiém ri6gfunctidnsf a9 a cation
exanpl es, several mcroneters to several hundred
exchangg dneplypae lmﬂ@om%gﬂfmrn&s Ra&ACh P athaégatmdﬁlms M2 and M3.

The;el%x%k %x‘?o&e%tnﬁgf % g&éﬁ 1‘%& pﬂrh‘é ?Eun?grnltor g;lgrle%a Ibom to¥ d{lﬁgeholdmg

acco? ance w exanple n
par€XIteinf@ b 1RAEPBEBL bi0theahevdntat Wk §losRalyedHarded W6 caf counter

the drug hol di ng Eart and the electrolyte sol ution
ions ﬁ@mthﬁglvlmgbodyggto the drug holding part 42b is suppressed. As a result, mixing
of drug ions in the drug holding part and negatively charged ions present in the living
body is promoted, whereby administration efficiency of the drug ions into the living body
can be increased.

It is necessary for the coating films M1 to M6 prepared by the external preparation of the
present invention to maintain a function as an ion-exchange membrane for selectively
passing a cation or an anion during administration of a drug by means of the iontophoresis

devices Xa to Xd or the percutaneous patches Xe and Xf. To this end, the thickness of
each of the cdating films M1 to M6 necessary for maintaining such a function can easily

be determined experimentally in accordance with conditions such as the composition of

the external preparation used for each of the coating films and the water content in each of
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The present invention has been described on the basis

of several enbodi nents. However, the present

invention is not limted to those enbodi nents, and

vari ous nodifications can be nade within the scope of
- clainms. 32 For exanple, in each of the above

enbodi nents, the case whergjan iontophoresis device

havi ng no i on-exchange nmenbrane on a front side of the

| dj 0.1 I f the.thir .
the it BBBeioB 8700 4 AR 4l P ol By Mifudedlkfos. tn aaaicion,
for p&tesElihd doothlAney RIminftratib) RhAPHONE Sbatind §Mirs M h &y M¥tbréferably

menbrane with sel ective perneability such as an ion 5

cont@xciraagreoprenbamoent@f vaterat theatart ofthe drg ddmihisoatiorsi Tiee water
of .at | ea one.of .t he drug hal di ng art and the
contgryii gagh %‘g'@’F GPyne Qﬁmk\ﬂoﬁv%h%[ﬁoqaﬁ}eﬁfﬁmw e ferse@mpie. the
amoxffﬁ”g?'ar%@fv!eﬁlntovﬂe.t el I?%jthg)%&ﬁe'iﬂhql rﬁfa?ﬁﬂ)%aotrlcgﬂdi%f nd ﬁ)q drying after
present invention. at is, ern a positive 8rug i‘Oh
applitaiond il sxte@nhalbrepfationnh apdied 8%k Svithe YoreRampMéi 1h@ composition of
cation 10 exchange nenbrane on the front side of a
the eyterngl medparatign partle waten corsentiingaeh ef theatteg heldingcpartset4 and 42
ndan I on exc e nmenfyrane on the front side of a
and %?%F%ﬁﬂ%?&BV?f@aggﬁdegﬁ' hol ding part in a
FiguROSVOEK e aRdt &S 1 Vi 00 &hSW ngCoE & nlaly @ fi %‘]—%80& 3k LR ectrostatic
exchange nenbrane in the working él ectrode structure
coating foachigh 80 ithett cax batuaed foni doltiag deadsitergalf prieparafiort b2the present
. external preparation of the present invention that
InVeRiifet i ons as a cati on exchange 15 menbrane applied to
skin. The ani on exchange nenbrane in the nonworking
As steivecinrtbelBgurs] tha eteutrestatic dradnghtachint 60 ¢oudtidest a ik I32&or storing
coating filmof the external preparation of the )
an ejpab Rtepardtiant3loPAvinge OmMRESiiOR CoFssRARdmgi Wncask cafathgecoating
. | i Q. can_be, .
Flm ST PORhERud 8 ke ahollo Wit Al hHing Bl B immersed
in the @itefhdl pedpachtiohiih ehe thile32;0l @AGBe Sdurde M4 RIrQ@PbEAg a high voltage
counter ion is suppressed. Adhesiveness between the
to thg RpaingRINAY; apdar vwlvEten ¢ledtradef3St Héie@xtesrah gheparation in the tank

reparatiaon of the present invention can.be kept at a
ca BLGRIAL TR 5 PSR P EE B R bR
34 b@RRYSURTEBAMIBH B addth@difubliGlleleciRHRB31 vEness bet ween
the coating Til mof the external preparation of the

resent invention and the cgfion exchange nenbrane in
The BB RSSPUC ErulE erites ap «P60Ie: R SiiPo PERERARB T the
resdFE THVeRI6h iobel BEMAPTHAOE KbNoGIBCALAIE, ShiFdH HIRnbS in th
P identiéal tg or better tﬂa% 25 fﬁat i tﬂﬁFCQEe of e Tange
of, for egaraples, ies¢mhmianmaentdsavgral uhdred pricmeadrs. wWhesRing film
.ho coating film of . o .
having a-desired thickness can be formed with high controllability in accordance with, for
example, the composition of the external preparation and the water content in each of the

drug holding part and the electrolyte solution holding part.

The present invention has been described on the basis of several embodiments. However,
the present invention is not limited to those embodiments, and various modifications can

be made within the scope of claims.
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the external preparation of the present invention is
used. This holds true for the case where a negative
drug ion is adm nistered, and an external preparation
used for such a case is also included in the scope of
the present invention.. 33 Cains P] An externa
preparation, conprising: ahydrophilic polynmer matrix
agent and an ion- exchange resin dispersed in the

For e %) h Iea((::h BP e E)ve € % érr?e%ﬁs?%e (\:I%%Ewéa L %%hg)n?op‘ilgrregls device

ara Ion accor

hav1hg@lb<i’&{1b)ldhﬁn dolsalam%e SRt frdnt AWRIYY t15OdmRE heRign @%a to 14d) or
pol yvi nyl aIcohoI col | agen, sericin, polyethylene

of tbeuth{led elﬂctrb]vtf:, scltutlbmsm)ﬂdmgqlarto@é) Igtelb‘,etn rdeshyc&kiurﬂniwver an
i d, |n| acid, fibroin, ,RPI lacti¢c acid,
lomap Heds d g w@. %lrW%Wlb‘?ﬂ%t"@ &%?%WFrRﬂrmB%IWéﬂ wbnaé an ion-

exc DR bradl® rmﬁl the ]fponl? ¥fé1r P 'ie%@tyerfee(lfl tHe 9 holding
i y<f X gk

r oxXyprop u ose, carnellose, carne

partSemdlthmhlrdCaédmilj/tessehﬁlah Goltithg Al ninydbcoudsa A tcbinBinadlbel vath the
m xture thereof. [3 ] The external preparation

exteare;taé@re@awgon@fﬁﬁwrmet iofewdiomi ns 1 and 2, wherein the
i on-exchange resin is obtained by introducing one of a
cati on exchange group and an 15 ani on exchange group
into a polynmer having a three-di nensi onal network

ThatS r\%ﬁé JS%ILV% clrug S)&%ﬁlru?@tlere%r & f%rn?oplhgrre %C eg%dlhn n acatlon

HeEati'on Sxeiange ot

exclﬁﬂ@e Qfenﬂ)rérkél bRMhE fami dider Qﬂﬁ,dr@%%ﬂdiﬂg(%ahcma& Iv&brﬁﬂhg Ué?ectrode
and a phosphonic acid group. 2 he externa

struqbire patrdeari @mm@@bmengembraoe ap mesf;owseieenf a thindelgetrapte solution
xchan rou es one af y t.o tertla
ol e UL OTR g FLAERG S IR R or ion S ggheisyembrane
in & ka@%léc@ogézs%gtugé' ‘i)suBroughtqHﬁl& RLABEY wWRr & Q[)ﬁir%nfllm of the
group, and a quaternary | mdazolium group. An
exteend] eprepdratiore pdr tiei pn:sémr invend@p hisat efinstiosoAPrd shtigh &xchange
hydr ophi |l i ¢ pol yne
membrane applied to skin: The anion exchange membrane in the nonworking electrode
structure is brought into contact with a coating film of the external preparation of the
present invention that functions as an anion exchange membrane applied to the skin.
Thus, a drug can be administered. In such a case as well, a drug ion is administered while
the release of a biological counter ion is suppressed. Adhesiveness between the skin and
the coating film of the external preparation of the present invention can be kept at a level
identical or comparable to that in each of the above embodiments. In addition,
adhesiveness between the coating film of the external preparation of the present invention
and the cation exchange membrane in the working electrode structure or the anion
exchange membrane in the nonworking electrode structure is identical to or better than
that in the case of drug administration according to the prior art where no coating film of
the external preparation of the present invention is used. This holds true for the case

where a negative drug ion is administered, and an external preparation used for such a case

is also included in the scope of the present invention..
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havi ng an ion-exchange function. 34 [7 ] The externa
preparation for iontophoresis according to claim 6,
wherein the hydrophilic polymer conprises one of a
cel l ul ose-based resin, collagen, sericin,
pol yet hyl ene oxide, chitin, chitosan, sucrose,
gelatin, hyaluronic acid, aginic acid, fibroin,
pol yl actic acid, and hydroxyapatite, and a m xture
(Hﬂhgereof 5 181 A nethod of applying an externa
preparation, conprising applying the externa
preparation to a living body's skin by nmeans of
[1] el ect Fesedemel RFeRATAUNY, COMBRENE t he ext er nal
. preparation conprises: a hydrophilic polynmer matrix
a hydrggtiilic palythefmatiagnelhadge resin dispersed in the
hydrophilic polyner matrix agent, or a hydrophilic
: [ : Q= X G .0 1 An
o iof SRk PR Alere e e R DO PR POt
structure conprising: a first electrode; 15 a first
el ectrol yte solution holding part for holding an
el ectrolyte solution in contact with the first

[2] el ectTidexteandl i preparation excirdinge tavehdimahe wherein the hydrophilic

sel ectively passing ions of a second conductivity

polymgpmatrix agent £eraprised ene RE RRlYy@YhalsphalneolBesh geptiaclyghylene
- nt., si e_fi kst 1 Ql vit e, .sol Ut - -

oxidf, shiyibich bR, Qspdsd gl Bl FEE Bt Sheiieiabld, Moy, poiylactic
acid, Giib0araik Udda® ko Giont @binhieg psliuthyl Fifl‘iolﬁfoné\, dakbopol, methylcellulose,

conductivity type, the drug go di ng part being placed
hydraxpprepficodtloss, dwdofxyptapyimetbylcelbulosex chumelose nearnetlnge; sodium,

qﬁd a first liner attached,to .a surface on a front
carmgliogg Cgletinyng hydrox SRV 2pd A MIXPERhErOLt i ner  bei ng

renoved upon administration of the drug ion into a

living body. 25 [10 ] The iontophoresis device

3] :lcggtr ﬂ'l(]}g gx%{gr}ag b?e{y?}@%égﬁgcg({raﬁrﬁ dg grq)p Bxlles (I)In cqai?ns lngnndv\?,rvlélller;gn the
ion-exchange resin is obtained by introducing one of a cation exchange group and an

anion exchange group into a polymer having a three-dimensional network structure.

4] The external preparation according to claim 3, wherein the cation exchange
group comprises one of a sulfonic acid group, a carboxylic acid group, and a phosphonic

acid group.

[5] The external preparation according to claim 3, wherein the anion exchange
group comprises one of primary to tertiary amino groups, a quaternary ammonium group,
a pyridyl group, an imidazole group, a quaternary pyridinium group, and a quaternary

imidazolium group.

[6] An external preparation for iontophoresis, comprising a hydrophilic polymer

having an ion-exchange function.
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a second el ectrode; 35 a second electrolyte solution

hol ding part for holding an electrolyte solution in

contact wth the second el ectrode; a second

i on- exchange nmenbrane for selectively passing ions of

the first conductivity type, the second ion-exchange

menbr ane bei ng placed on azfront side of the second 5

el ectrolyte solution holding part; a third electrolyte

sol uti-on _hol din rt for. hol ding an electral yt .
71 So ut 108 X ErE BrbeRfon 8L i BrDbE s S e P ER R ek, vhersin e
hydr&ihiifg pipaed comprisés dnk of de RflufobebsRaordin, collagen, sericin,

i on- exchange menbrane; and a second |iner attached to
polyethybanefoxade, omtin, dhitosen, siatesepgelatie hyhlurahiehadtalgihictagid, fibroin,

sol ution | di n 10 t, .the second |iner being
polyl?fém@dawgﬁwga ﬁﬁ‘@t%ﬁ% Bty tﬁﬂsofgrug ion into a

living body. [11 ] An iontophoresis device,
conprising a working el ectrode structure conpri sing:
15 a firs% Iectr?de; and a drug hol ding part for
(8] nhol ditgngthgd Rf SRNVNEORD ESHIRA PTRBATEHANY FOREISHIE gpplying the
' : t i : i nQ . .
xS FRISHELL N bohyPRon O ey B DRl IS0 R wheri e
exterhblggreparatidiecontiirisgs: iadi&irédteli bl mbshef kohdeyt; ap® by idilexhange
_voltage of the first conductivity type to the first _
resinegdisperyedde thenhyairephaliepoliierer matix afeny ohelhyidraphiigrpolymer having
. br ought intg contact with a coating film20 fornmed on
amog'e%‘ﬁﬁ?ﬂgetf}‘féc '®Bating fil mbeing conposed of an external
preparation containing: a hydrophilic polyner matrix
agent; and an ion-exchange resin dispersed in the
hydrophilic polymer matrix agent, the ion-exchange
[9] resin Al RetdphblesidUdedicw tdondfisingN £XGHAMLE el8tRIdR  structure
whose counter ion is of the first conductivity type,
comppsingh external preparation containing a hydrophilic
f Fqlgngf.having a function of exchanging an ion of the
a 1St £ PEf09€5 conductivity type. [12 ] The iontophoresis
devi ce according to claim1l, further conprising a
a firstdeesmokyte: golg]i@r@;gcpldm et fige hokdangoamngdedimilytg :solution in contact with

the first electrode;
a first ion-exchange membrane for selectively passing ions of a second conductivity type,
the first ion-exchange membrane being placed on a front side of the first electrolyte

solution holding part;

a drug holding part for holding a drug solution containing drug ions of a first conductivity
type, the drug holding part being placed on a front side of the first ion-exchange

membrane; and

a first liner attached to a surface on a front side of the drug holding part, the first liner

being removed upon administration of the drug ion into a living body.

[10 ] The iontophoresis device according to claim 9, further comprising a
nonworking electrode structure comprising:

a second electrode;
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a second el ectrode; and 36 an electrolyte solution
hol ding part for holding an electrolyte solution, the
el ectrolyte solution holding part receiving power
supply fromthe second el ectrode, wherein the drug
ions are adm ni stered by applying a voltage of the
second conductivity type testhe second electrode in a
state where the electrolyte sol ution hoIding part is

a sec 8ue9ecttr|9(lg\q g]?l% %P ql %nE%rahglﬁﬁltgsaglgelg?tro }f]te P?iI%HgIPI Bntact

Wuh@k@@@ﬁ@kﬂ&ﬁoggntalnlng a hydrophilic polynmer matrix
agent; and an 1on-exchange resin dispersed in the

a sectnyd ico‘pdmclhamgepUiem’omnenfwt rsebectagen tpassitge ians refethe Hastgeonductivity
resi.n being introduce

an ion exchange grou
tyPenHES ¥ CRRA AP Ghgnes B1eat r%%ggg%meémﬁfq%vw{? off {igesecond
electPJangsl?M%HmBidlﬂgg%d?P' ynmer having a function of

anglng an | of the second 10 conductivity type.

er cut aneous patch risin a_dr hol di ng
a th‘rﬁa‘?IFthQiYT%h%ﬂlgﬁ‘%%allééﬂgﬁﬁa%JPUg‘Pghoné:@ht%F%T%e gﬁ%bawiﬂo'ﬁ%e third
electréf}%%ﬁlgthi g&?\cei{ L&Etn?egé?ggﬁg&i 8111 tayf %&(V fgﬁi’é: Q\ggrgé;/ ‘seelbc?n& hc?n—exchange

memBfdn@giddd the 15 drug hol ding part into contact with a
coating filmfornmed on a skin, the coating film being

o sechITRAGHa0e:30 SELELNAY o FORPALED! A HRNLRING soion odine

part, ﬁl@td&oﬂd e %@ﬂgermbb&i byet @&H‘lldlitfhtl@@'dﬂfﬁé dP@t fonXinto a living
agent, the ion-exchange resin being introduced wth

bodyan i on- exchange group whose counter ion is of the
first conductivity type, or a hydrophilic polymer
having a function of exchanging an ion of the 20
first conductivity type.

[11 ] An iontophoresis device, comprising a working electrode structure
comprising:

a first electrode; and

a drug holding part for holding a drug solution containing drug ions of a first conductivity
typé, the drug holding part receiving power supply from the first eleétrode, wherein the
drug ions are administered by applying a voltage of the first conductivity type to the first
\electrode in a state where the drug holding part is brought into contact with a coating film
formed on a skin, the coating film being composed of an external preparation containing: a
hydrophilic polymer matrix agent; and an ion-exchange resin dispersed in the hydrophilic
polymer matrix agent, the ion-exchange resin béing introduced with an ion exchange
group whose counter ion is of the first conductivity type, or an external preparation

containing a hydrophilic polymer having a function of exchanging an ion of the first

conductivity type.

[12 ] The iontophoresis device according to claim 11, further comprising a
nonworking electrode structure comprising:

a second electrode; and
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an electrolyte solution holding part for holding an electrolyte solution, the electrolyte
solution holding part receiving power supply from the second electrode, wherein the drug
ions are administered by applying a voltage of the second conductivity type to the second
electrode in a state where the electrolyte solution holding part is brought into contact with
a coating film formed on a skin, the coating film being composed of an external
preparation containing: a hydrophilic polymer matrix agent; and an ion-exchange resin
dispersed in the hydrophilic polymer matrix agent, the ion-exchange resin being
introduced with an ion exchange group whose counter ion is of the second conductivity
type, or a hydrophilic polymer having a function of exchanging an ion of the second

conductivity type.

[13 ] . A percutaneous patch, comprising:

a drug holding part for holding a drug solution containing drug ions charged to a first
conductivity type, wherein the drug ions are administered to a living body by bringing the
drug holding part into contact with a coating film formed on a skin, the coating film being
composed of an external preparation containing: a hydrophilic polymer matrix agent; and
an ion-exchange resin dispersed in the hydrophilic polymer matrix agent, the ion-exchange
resin being introduced with an ion-exchange group whose counter ion is of the first
conductivity type, or a hydrophilic polymer having a function of exchanging an ion of the

first conductivity type.



