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TCFO03SG Specification |Iontophoresis device
Technical Field [0001] 5 The present invention
relates to an iontophoresis device for adm nisteringcroo3sc
a drug ion to an organi sm Background Art [0002]
| ont ophoresis is one nethod of perneating a drug into
an 10 organismfromthe skin or nucosa of the
organi sm The iontophoresis includes a working
Spea Eictatoiden assenbl y having a drug sol uti on hol di ng
portion holding a drug solution and a non-wor ki ng

Iont®@draskes agsebéy as a counter el ectrode of the
wor ki ng el ectrode assenbly. A voltage having the sane

rectiPndpctiviiy type as that of a drug ion in the drug 15
SO utloni%o ding portion is applied to the working

elqgkk) e assenbly in a state where the drug sol ution

[ ought into contact with the skin or nucosa to

electrically drive the drug ion so that the drug ion

i s TSRELEEPEJIRVEBLARNGrgkaembel antirntphores mdeyd ce for

of the organism 20 [0003] One possible structure for
admighictt esfinche wbrkd nipe| ect amdergasssmbl y and t he

non-wor ki ng el ectrode assenbly is a patch-type
Backjrautiduzect [ 0004] 1

[0002]

Iontophoresis is one method of permeating a drug into an
organism from the skin or mucosa of the organism. The iontophoresis
includes a working electrode assembly having a drug solution holding
portion holding a drug solution and a noh—working electrode a...ss.embly
as a counter electrode of the working electrode assembly. Avoltage
having the same conductivity type as that of a drug ion in the drug
solutionholdingportionisappliedtotheworkingelectrode assembly

in a state where the drug solution is brought into contact with

the skin or mucosa to electrically drive the drug ion so that the

drug ion is transferred into an organism via the skin or mucosa

of the organism.
[0003]
One possible structure for each of the working electrode

assembly and the non-working electrode assembly is a patch-type

structure.

[0004]
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TCFO03SG The term "patch" conventionally refers to a
cloth-1ike piece having adhesi veness in one surface

mai nly containing a substance such as a drug or an TCF003SG
antigen. The structure of the patch may have sone

degree of thickness, and the patch has no adhesiveness

in some 5 cases. [0005] As described in, for

exanpl e, JP 2002-532540 A, a nicotine patch

conkizé evg Abesthiecasvant hohashpki éife Beljtavant1dEs-1ike piece
been known as an exanple of such patch. In addition,

havisg dedioss beehé s Jth Ih& Q-8R 1 $ WBh td BNseaMBlhbstance
absorption patches are used as | ocal = anesthetic drugs

suchlENa APhLBhbREsRYH{OGh,Qr i %eaggrh%gcggégggvgggfa%éh lml?—ly have

such i ontophoresis device as descri

son g L L B SELE e PREEGRRHI G2, S i some

caSorganismto whi ch a patch-type working el ectrode
%%Senbly or non-working el ectrode assenbly is stuck
such as the inpedance of the skin of the organism
[Od@ﬂOS]In addition, the amount of the current is
desirably adjusted 20 in such a manner that a patient

cadvotdesitanigeed him afimmtexanpd e  JoCoO2 4539 5368t 2, he nicotine
anount. [0008] On the other hand, conventi onal

patahitbanb iaivdnhiadt Uas i 102 ABaNST sxﬁ’ékfﬁ'g Eraat‘%fﬁtuvaémuﬂsts bzeen known

setting neans has so |arge a volune t it canno

as an example of such patch. In addition, as described in JP
2005-510488 A, some transdermal absorption patches are used as local
anesthetic drugs using morphine hydrochloride and the like.
[0006] k
In such iontophoresis device as described ab'ové, a current
supplied from a DC electric power source must be adjusted depending

on the conditions of an organism to which a patch-type working

. electrode assembly or non-working electrode assembly is stuck such

as the impedance of the skin of the organism.
[0007]
- In addition, the amount of the current is desirably adjusted
in such a manner that a patient cénnot change the. amount once a
doctor has set the amount.

[0008]

On the other hand, conventional current amount adjusting means

or current amount setting means has so large a volume that it cannot
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i ont ophoresis device as descri bed above. D sclosure
of the Invention [0009] 5 An obj ect of the presentgpepgpisg
invention is to constitute a DC el ectric power source
in a patch-type iontophoresis device in such a manner
that the DC electric power source has a small size and
its current anount cannot be changed once the anpunt
be pkaviBeenrset sH¥h MR Fype LMY pHD-Jhes %%%eogke&éscrlbed
can be achi eved by enbodinents as described bel ow
abouwdl011] (1) A patch-type iontophoresis device
including: a morking el ectrode assenbly and a
an- morkl trode assenbly each used 15 for
Disc amiHi st qﬁﬁeeﬁn I e ¥rug by means of iontophoresis;
and a DC el ectric power source connected to a working
el é0%05de of the wor ki ng el ectrode assenbly and a
non-wor ki ng el ectrode of the non-working el ectrode
assadiieak of thepwsisentpbhuentien is ohaoastetiized Delectric
that: the device further includes an electrically 2.0

powegoadugtievenca patidh-t1gldidongophbire®ils kevebecis it ¥ manner
conductive cord provided between the DC electric

thatPEHEI DS QU &t ANd I%wéle%%hrd%nﬁa%f té}ﬁaﬂ?r%&y ) and :Lﬁs current

el ectrode of the working electrode assenb

encn SIS LEEE0T e 1R OB KRRt E S0 Gypcsoctor.
of[bhﬁ%ﬁer3|bly setting 3

The above object can be achieved by embodiments as described

below.

[0011]

{1) A patch-type iontophoresis device includiﬁg: a working
electrode assembly and a non~-working electrode assembly each used

for administering an ionic drug by means of iontophoresis; and a

DC electric power source connected to a working electrode of the

working electrode assembly and a non-working electrode of the
non-wbrking electrode assembly with opposite polarities,
char.acterized in that: the device further includes an electrically
conductive circuit including a film-like electrically conductive
cord provided between the DC electric power source and at least
one of the working electrode of the working electrode assembly and
the non-working electrode of the non-working electrode assembly;

and a current value setting device capable of irreversibly setting
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power source by neans of one of switching and partia
bl ocking of the electrically conductive <circuit. TCFO038G
[0012] 5 (2) The patch-type iontophoresis device
according to the above item (1), characterized in
that: the current value setting device includes a
filmlike electrical resistor and the electrically
a veclordudt ioverreeitd faomanged Dcn epakaldiel pelvieh 8a6hcet B9rmeans of
and a filmlike connector stuck so as to selectively
one 68MHEGICIAMPERA P=A1L 0BT 5001 AY d Rl ttfi%arlg.ly conductive
direction of the electrical reSistor and an arbitrary
cirdpfgion in a longitudinal direction of the
electrically conductive cord; one end in the
|l o k}%%inal direction of the electrical resistor is
el Hi ally blocked; and the end of the electrically
conductive cord on an opposite side to the one end 15
of HelRf Batchciivpeckorterhores he deyigietaiiomding to the above
) directionis electrically blocked. [0013] (3) The '
itempdildh- chpeacoarophdr ésithaleyitte atnareditngatlact betabhngedevice
item (1), characterized in that: apartorentiretyof the
incleldeet rd ofil lny- 1A QiIditert M COF fs | St s Peargdi eEh& | §BbdYrically
conductive circuit in a direction of electrica

condiRAUsd E¥ER S &ijin&%fd%blf %F‘Lthe@ééh 48 %thcg aoﬁilm—like

el ectrically conductive cor setting Capa

j t AW d _havi diff t .
consBE3, SHAEK 5f L, GBI AL SALIRN 18 ELPLELERY porcion

. pr.e anqg'.an the electrically conductive cords 4
in a 1l1éngitudins lrection of the electrical resistor and an

arbitrary portion in a longitudinal direction of the electrically
conductive cord; one end in the .longi'tudinal direction of the
electrical resistor is electrically i:)locked; and the end of the
electrically conductive cord on an opposite side to the one end
of the electrical resistor in the longitudinal direction is
electrically blocked.

[0013]

(3} The patch-type iontophoresis device according to the above
item(l),characterizedinthat:apartorentiretyoftheelectrically
conductive cordinthe electricallyconductivecircuitinadirection
of electrical conductivity is a cut portion; at least two kinds
of electrically conductive cords for setting capable of being stuck
tothecutporticnandhavingdifferent resistancevaluesordifferent

current amounts are prepared; and the electrically conductive cords
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part of the electrically conductive circuit fromthe
wor ki ng el ectrode to the non-working el ectrode. TCFO035G
[0014] 5 (4) The patch-type iontophoresis device
according to the above item (3), characterized in
that the electrically conductive cords for setting
each include a film ¢conposed of an insulating
are mapebilal of baimet sdlédt IvédDymath@haenepsktipcenafeibtrically
film and an adhesive |I|ayer provided on a periphery
condifctt e ety ifd | e i S £ Of 5t film :
[0015] (5) The frf?é’?ﬂﬁ?lt% y‘é@ﬁ%ﬁ%‘%ﬁ%?é‘éﬁg’gedé%igge hofhworking
éﬁ?&& ing to the above item (4), characterized in
elet atefhe at least two kinds of the electrically
co tire cords for setting are forned on one surface
15 0 e same filmw th an adhesive | ayer provided on
a perighery of each of the electrically conductive
corldd. ThepRsrh-taperirn ferkor e gbe devicemmsaslinaleei e above
) according to the above item (1), characterized in
item Hat ,t facactenized| e Wet ithe ddeictei2@ligcton@scative cords
| east two kinds of electrically conductive circuits

for battihggdiddleiarl udess Hiane eonplowrs OF M 118688t ing material,
current anmounts, the electrically conductive circCuits

a meRQIINGiakd %%G:%Eéd rérp%rr@ ls‘ﬂrfé/%t% rbf?ﬁ{;l? Of{hﬁt{rfg aq{lg & adhesive

sel ective setting device capable o oc
layeﬁgggggﬁpggé’ﬁ efs?)%r%.lp%%trrg} G LY oRDdustive gor ghgxgggtsurface
of the fiim.
[0015]

{5) The patch-type iontophoresis device according to the above |

item (4), characterigzed in that the at least two kinds of the

electrically conductive cords for setting are formed on one surface
of the same film with an adhesive layer provided on a periphery
of each of the electrically conductive cords.

[0016]

(6) The patch-type iontophoresis device according to the above
item (1), characterized in that the current value setting device
includes at least two kinds of electrically conductive circuits
having different resistahce values or different current amounts,
the electrically conductive circuits being arranged in parallel

with each other, and a selective setting device capable of blocking

~conduction of the electrically conductive cord except for at least
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electrically conductive circuits. [0017] (7) The

pat ch-type iontophoresis device according to the aboverooizsg
item (6), characterized in that the electrically

conductive cord 5 is conposed of a netal film and

the sel ective setting device has a pull nenber capable

of renoving a part of the nmetal filmin a direction

one of tbleert Leastumceehindg 0Fli e el 8rtTheapaydbddiR& ive circuits.
i ont ophoresi s device according to the above 10 item
(6)ooalrgracterized in that the electrically conductive
circuits include constant current diodes,

reqﬁqcfﬁ%%Eichh@gﬁﬁﬁéﬁ¥gé§%r%%f§H%%&ég%éé?&é&ﬁé%Bqﬂﬂaabove

from each ot her. e patc

: ' opheresi s devi ce.accordi to_any one__15 of _the,
iter], R o R Tay 0 8 CBRbr hieePt SEITRRSLAY; cORABCELVe cord
. kinds of the electrically conductive circuits are set;
1s cofgosrd 9 adrehel Ghklhi mpdidhesslectdyspbetsiing device has
sel ecting one of a node for blocking conduction of
& PUdre membete qanidiandst ofendwing extpacal ¢§ coaduetaVefilm in a
circuits and a node for bl ocking conduction of none of
direidtd onwe Kiglds-t 2@ efurdrentel ectrical ly conductive
circuits. [0020] (10) The patch-type iontophoresis
deyipogsgccording to any one of the above itens (1) to
(9), characterized in that: a tape-like connecting

porgi ofy, £ Bét‘&ﬁ%%@%ﬁi{%pﬁl&%s‘rﬁ %lelvl.{cce:oancnc(:“c»cn:I .inrgg yoqechGe above
item(G),characterizedintﬁattheelectricallyconductivecircuits
include constant current diodes, respectively, having control
current values different from each 6ther.

[0019]

(9) The patch-type iontophoresis device according to any one
of the above items (6) to (8), characterized in that: two kinds
of the electrically conductive circuits are set; and the selective
setting device is capable of selecting one of a mode for blocking
conduction of one of the two kinds of the electrically conductive
circuits and a mode for blocking conduction of none of the two kinds
of the electrically conductive circuits.

1[0020]

(10)Thepatch—typeiontophoresisdeviceaccordingtx)aﬁyone
of the above items (1) to (9), characterized in that: a tape~like

connecting portion for coupling and electrically connecting the
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non-wor ki ng el ectrode assenbly is provided; and the
current value setting device is provided in the TCFO003S8G
tape-li ke connecting portion. [0021] 5 (11) The
pat ch-type iontophoresis device according to any one
of the above itens (1) to (10), characterized in that:
the working electrode assenbly includes: the working
workdnsg el ggbredanessenol v witthe t DE redrectarlci mpweecseokiecassembly
with the sane polarity as that of a charged ion of
is prieeiideni;c adtughearuelresity obyiue sekbihgndBoidends provided in
portion 10 holding an electrol yte solution, the
the elagrd-nald %o%ﬁiéﬂﬂﬁf%'}%ldif&, portion being placed on
a front surface of the working electrode; a second
ioq0%§q ange nenbrane sel ecting anion of an opposite
polarity to that of the charged ion of the ionic

dr thhe second.ion exchange nenbrane bei ng placed

on &% r@’h? PR l?ﬂEO@ﬂ@EFFbFﬁP@H&ﬁ 8EFEKRAEBY to any one

Eol%%)n portion; a drug solution holding portion

of the| HMe tienorild ter (§0) 1 eharagt et ard dm fbladi:nghe working
portion being placed on a front surface of the second

electyedex alssrgd Live icdneie sendtlee fuorstiigpre lexehesd@® connected to
menbrane selecting an ion of the sanme polarity as that

the DL thecthatcgpdweroBoltckh@itBNtBe dsige é@fafr“:?t akOPhat of a

exchange nenbrane being placed 20 on a front surface

char@kdtitt &f vHeSAHd QPufold ér%%%l%dségfg{:%gﬁ holdingportion

non-wor ki ng el ectrode”asse
- Wor ki Q connected to the. electric X
ho1d 8 4R I FORLE M woRiLr bR s 8 S L PEs s RobEbm notaing
rtt.he ghar edlion of the ionic drug; a second ]
POTLAPR-PPONG 1 RIACHH AT h Trotd SYrfere 8f Roedregkingetprtrode;
el ectrolyte solution, 7
asecond ionexchangemembrane selectinganionofan oppositepolarity

to that of the charged ion of the ionic drug, the second ibn exchange

-membrane being placed on a front surface of the electrolyte solution

holding portion; a drug solution holding portion holding the ionic
drug, the drug solution holding portion being placed on a front
surface of the second ion exchange membrane; and a first ion exchénge
membrane selecting an ion of the same polarity as that of the charged
ion of the ionic drug, the first ion exchange membrane being placed
on a front surface of the drug solution holding portion; and the
non-working electrode assembly includes: the non~working electrode
connected to the DC electric power source with the opposite polarity
to that of the chargéd ion of the ionic drug; a second eleétrolyte

solution holding portion holding a second electrolyte solution,
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TCFO03SG the second el ectrolyte solution holding
portion being placed on a front surface of the
non-wor ki ng el ectrode; a third ion exchange nenbrarecroo3se
selecting an ion of the opposite polarity to that of
the charged ion of the ionic drug, the third ion
exchange nenbrane being 5 placed on a front surface of
the second el ectrolyte solution holding portion; a
the tdeaohdeldatamioiiye s daln oo RSl dh@osd i OToMIbE Ag Blaced on
third electrolyte solution, the third electrolyte

a freakuihpfadeldl ke ﬁ@ﬁ%@&k&ﬁb@l@&ﬁf@&e?r‘a & rr%ﬂ'ion exchange

surface of the third i on exchange rane
memﬁ@%%g%%??%‘%‘“?ﬁ???ﬁeﬁ? B e e#e”%no %Bat of the

& L onl G four h i.on exchange nenbrane
chang¥ L8BIT, EheGion ¢ Bl cbite B r D L ORIk a4 membrane being
el ectrolyte solutlon holdlng portion. Brief
placggsen |ap3F¥ ot siRCpAvithirsecpod@learg e sojl ukignamolding
vi ew showi ng a patch-type iontophoresis device
portieder ¢ pird #ldatstolemmdigientiaf hdiedim@ssmttion holding a
invention. [Fig. 2] An enlarged sectional view taken

third ehgcthel ytaesdlution 0t hEi €hidd e[llacgcro%]yt@ssmh%&aﬁ%oldmg
sectional view taken along the line I1I-111

porthos béinbFbBacdll éhCh et de d %EOWh@gtﬁQrd ion exchange
el ectri cal systen1|n the pat c -type |ontop oresi s
devieGenhFLg vi e

menERAESors aurodnr”EL ke dRGh i PnY] R RE0IN %R son or

the &%Sgl ¥ R% Jlaorn:Eto h%r Eﬁ % dfvtlhceecharged ion of the ionic drug,

the fourth ion exchange membrane being placed on a front surface

of the third electrolyte solution holding portion.

| Brief Description of the Drawings

[0022]

{Fig. 1] Aplan view showing a patch-type iontophoresis device
according to a first embodiment of the present invention.

[Fig. 2] An enlarged sectional view taken along the line II-IT
of Fig. 1.

{Fig. 3] Anenlargedsectional viewtaken along'the 1ineIII-III
of ¥Fig. 1.

[Fig. 4] A ciréuit diagram showing an electrical system in
the patch-type iontophoresis device.

[Fig. 5] An enlarged sectional view showing a part of a current

value setting device in the patch~type iontophoresis device.
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portion of a patch-type iontophoresis device according

to a second enbodi ment of the present invention. TCFO03SE
[Fig. 7] An enlarged perspective view show ng a part

of the 5 current value setting device. [Fig. 8 A
perspective view show ng a nmain portion of a

pat ch-type iontophoresis device according to a third

entjedigend] Kﬁpéfﬁbéﬁﬁiﬁﬁ“viéweQﬁb@Dng[g”ﬂa1§]pé¥hlon of a
enl arged perspective view show ng a part of the 10

path“H&%E ﬂﬁﬂﬂ&bﬁﬁ?éé£53dgvﬁégaa%éa#q ﬁg”tdAap ﬁﬁegﬁbodlment

showing a nmain portion of a pa Rorests

of tqleevg)clf el r%f@rﬁbo a fourth enbodi nent of the pr esent

i on. o2 f or carrying out the Invention
QOZS&HHerel nafter, the best node for carrying out

the[ F%esddt A7 RULATIBH REFSPREtd¥ecYipeShawing a part of the
reference to the drawi ngs. [0024] As shown in Fig. 1,

currgndatwilus et oinopdrirest s device 10 20 according to
the best node is constituted by a working el ectrode

asdély.y 82 Aanukmspartives ki gy edleswingea assombbyrtdfon of a
each used for administering an ionic drug, a DC

patchl-esigd G AEEhSRE L& dby LaNNeELEF4i b Egeaetﬁfiéogﬁbodlment

assenmblies 12 and 14 with opposite polarities,

of t‘ﬂee%trrés‘égﬁ zlrg‘gémgﬂye circuit 60 including an

el ecCtri

[Fig. 9] An enlarged perspective view showing a part of the
current value setting device.

[Fig. 10] A plan view showing a main portion of a patch-type
iontophoresisdeviceaccdrdingtoeafourthembodimentdfthepmesent
invention.

Best Mode for carrying out the Inventioﬁ

[0023]

Hereinafter, the best mode for carrying out the present

invention will be described with reference to the drawings.

[0024]

As shown in Fig. 1, a patch-type iontophoresis device 10
according to the best mode is constituted by a working electrode
assembly 12 and a non-working electrode assembly 14 each used for
administering an ionic drug, a DC electric power source 16 connected
to the electrode assemblies 12 and 14 with opposite polarities,

an electrically conductive circuit 60 including an electrically
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connecting the DC el ectric power source 16 and the
non-wor ki ng el ectrode assenbly 14, and a current TCFO03SG
val ue setting device 70 capable of irreversibly
setting a value of a current fromthe DC electric
power source 16 flowing through 5 the electrically
conductive circuit 60. [0025] Fig. 2 shows the

condigeltiom cofdt G faprddieny: relcacitIvodenasseiblyyrhel Be ek tric power
wor ki ng el ectrode assenbly 12 is constituted by

sout@mMlfabhBgth@ ns-KidYk 1L elleede 42 288eRbeG 1 9] Wil a current
sol ution holding portion 10 24, a second |0n exchange

. ' | dj ' 28, . .and
el BT e s U SOLUAED S0 SIS ROLILRY 520 80% varue
t | | de ig. .2 .and it I h '
oF o FRere T Trahy EohePC ket aat PRt d coaheios through
eet_ 20 i.s arranged on the lower surface in Fig. 2

S

the qlagts %t@?cg{%tjs‘fﬁ HSLEFEYr6Dund the working 15
el ectrode 22 to the first ion exchange nenbrane 30.
[ 002@2S1The base sheet 18 is preferably constituted by
aresin material which is hard, insulative, and
el &wi.c 2ssbbwas thePEdct pohyethyhengorkergpdl bt 868 assembly
resin, and is adapted to press the working el ectrode

12. 20h@%drkirhe ellietsiol : R
iMmee old@n £XGhaNge e cg{r%ectaﬁtgjtg%gg(} flaénlnatlng

the skin or mucosa of an organism
a ‘enro:/\rgciﬁ’l_@)I lad M tdud e adhes Ve%Lf’%ﬁi] tecg%ooé%#i?%%hl%lgw%g Rprtion

rking el ectrodé 22 I's desi

24, a second ion exchange membrane 26, a drug solutionholdingportion

28, and a first ion exchange membrane 30 in this order from the

lower side in Fig.. 2 and its pl'ane shape is a circle of 10 to 40

mm in diameter. A toric adhesive sheet 20 is arranged on the lower
surface in Fig. 2 of the base sheet 18 so as to surround the working
electrode 22 to the first ion exchange membrane 30.

[0026]

The base sheet 18 is preferably constituted byaresinmaterial
which is hard, insulative, and elastic such as a PET (polyethylene
terephthalate) resin, and is adapted to press the working electrode

22 to the first ion exchange membrane 30 against the skin or mucosa

| of an organism when the sheet 18 is pulled with the adhesive sheet

20.
[0027]

The working electrode 22 is desir_ably constituted by a

10
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surface of the base sheet 18 and blended wth a

nonnetal conductive filler such as a carbon paste. pcro03scG
The wor ki ng el ectrode 22 can be constituted by a

copper plate or a netal thin film but a netal eluted
fromthe plate or the thin 5 filmmy transfer to an
organi sm upon admi ni stration of a drug. Therefore,

condutue iwer kioeg: iele cppide2d stig edes aphyrNaNmet hd Chase sheet
[0028] The el ectrolyte solution holding portion 24 is

18 a@@NBt bhdbgtyibY. af I | ectdqliyt | at.i.n
SBABLHHLRGL b o STl G AP L0 SuEALE" carbon

ec [y 4G . C ' ' oati.ng_contaj ning.an
pasty).oC rhe Wil LRG> £ 080 MRRERT} Bt 491 a copper pate
particylarly. preferabl used i ncl ude: nedi cal agents )
or adfigtel Sl biflne Bof i g tiakied wSpchfon g @hate of the thin
.. ascorbate; and organic acids such as lactic acid,
fllmypay Eraasif@r el v agRnisiecipor adiidisthfiomré€ a drug.
acid and/or salts thereof. 15 The use of such
Therelfeser olbjee woark isugp priess: tdve g ersato Y afaldly qxygedtallic.
gas or a hydrogen gas. In addition, blending a
pl yoakisly of kinds of electrolytes serving as a
conbi nation of buffer electrolyte solutions upon

di gpal Hlb@ﬁrbﬂy@eSQJJYggﬁfgggg?agﬁéeéﬁgg%&@ai‘?iejbé. Noldtituted

during energization. roly

ti .S .bl end .t h hyd il RY/ h a )
-y, S5 L3R 1 SROE L 0 NSRBI S0, Forrin

1 gr po% et hyl en l ycol in order to_ inprove the S
elechyprec rogfllb?& eFtyolaitd G Fratiseni n@ prapérgycentahaing an

coating, and is blended wwth an 11
electrolyte, and examples of an electrolyteparticularly preferably

used include: medical agents silch as ascorbic aéid {vitamin C) and
sodium ascorbate; and organic acids such as lactic acid, oxalic
acid, malicacid, succinicacid, and fumaricacidand/or salts thereof.
The use of such electrolyte can suppress the generation of an oxygen
gas or a hydrogen gas. In addition, blending a plurality of kinds
of electrolytes serving as a combination of buff.er electrolyte
solutions upon dissolution in a solvent can suppress a change in
pH during energization.

[0029]

The electrolytic coating isblendedwith a hydrophilic polymer
such as polyvinyl alcohol, polyacrylic acid, polyacrylamide, or
polyethylene glycol in order to improve the application property

and film-forming property of the coating, and is blended with an

11
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et hanol, or propanol for adjusting the viscosity of

the electrolytic coating. The coating may be bl endedcroo3sse

with an appropriate additional conponent such as a

t hi ckener, a thixotropic agent, a defoam ng agent, a

pignent, 5 a flavor, or a coloring agent. [0030] The

second i on exchange nenbrane 26 is fornmed by applying
approp SET0N i te¥E80Uecf0as 188 49 W@ 8! @EhhobY, Eor propanol

solution holding portion 24. 10 [0031] The second ion

for 84§1808RgERRNY NGdSi &, SRR KAV A N NG04 qﬁﬁﬁ%coating

exchange ' resin into which an i on exchange grou

[ [ onductivity ty opposite to that of
may He, Pend@ P 60 TG a1 4 ERO PRI Dot Pannaae guch as
a,tbe described |later as, a counter 15 ion |s introduced.
kRS ast %%t%o%%gam%e AUr ST VMR eR@ent, a pigment,
di ssociates to positive drug ions is used in the drug
a fl&5IQK4 AF bl IRFinsragent 28, the coating i s bl ended
Wi th an ani on exchange resin. On the other hand, in
thd @3- where a drug whose drug conponent
di ssoci ates to negative drug ions is used, the coating
| s Thiceadednd20omi é¥citaf@é I MEMISXEHENIE 1L FoRmelP832Lpplying a
The drug sol ution holding portion 28 is conposed of a

seco@l@@ioxﬁ@iéﬂé@lﬁogd‘aﬁr{gg E&%ﬁ@c%%g&ag%{ h%‘ﬂ?tion holding

menbr ane 26. e coatl s ac aining a
portqg%gzqoncluding a precursor for the drug) 12

[0031]

The second ion exchange coating is a coating containing an
ion exchange resin into which an ion exchange group using an ion
having a conductivity type opposite to that of a drug ion in the

drug solution holding portion 28 to be described later as a counter

ion is introduced. In the case where a drug whose drug component

dissociatestopositivedrugionsisusedinthedrugsolutionholding
portion 28, the coating is blended with an anion exchange resin.
On the other hand, in the case where a drug whose drug component
dissociates to negative drug ions is used, the coating is blended
with a cation exchange resin.

[0032]

The drug solution holding portion 28 is composed of a drug
coating applied to the second ien exchange membrane 26. The coating

is a coating containing a drug (including a precursor for the drug)
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TCFO03SG whose drug conponent dissociates to positive
or negative ions (drug ions) as a result of, for
exanpl e, dissolution into a solvent such as water. pepgo3sce
Exanpl es of a drug whose drug conponent dissociates to
posi tive ions include |idocaine hydrochloride as an
anest hetic drug 5 and nor phi ne hydrochl ori de as an
anesthetic drug. Exanples of a drug whose drug

who S@iIaReabmObA8AE| & 50 ¢ D1 NeIRbI Vs 1 ODFe IChNE8 i ve ions (drug
ascorbic acid as a vitamn agent. [0033] The first

iond PrRLXC r LS f OLE [ ion .10
P % Pé@ﬁftr@fﬁo PC{)B]eieg%KFget’hQEgQO?Lt%PL {1"?{0 haols&lﬁrgnt such

exchange coating ap rug solutron
[ on fi-rst . ion exchange coating is a, ,
as P 'ngEggirﬁngig%i 8§ Aot s WRiRAtEY CompRTieRto SHFeRLates to
n, i on _exchange. group using an ion having the sanme
PosPoHIREPPT) T 1978 LASOaRNneohYEReck a1 ferms Ante i ic drug

sol ution hol din portion 28 as a counter ion is
and imﬁ%umézydn@qgrrﬂemia@@ atherre anedthg tis whose dEwgmples of a
conponent di ssociates to positive/negative drug ions
drug gvhesed dimg heorpemgeso| dit s oo hot €l ngo pee§heiva@8iohBeinclude
coating is blended with an anion/cation exchange
ascd@sid.adiR03H a ARitomiexgdange resin obtained by
i ntroduci ng a cati on exchange 20 group (an exchange
gr Qg sugi ng a cation as a counter ion) such as a
sul foni ¢ group, a carboxylic group, or a phosphoric

ar [Mp ol r _having a three-di nensi onal ) .
ne?%%rEg%gFug?ﬁrngﬁéﬂgﬁsmﬁgbﬁﬁﬁ?dyéﬂﬁbﬁkﬁ§§§ﬁ0ﬁé§iﬁlrSt lon
for exanmple, a polystyrene resin or an acrylic
exc‘ﬂgé’é’i%FoéFlagf PHBLLRE- baskr rdich spauitigraholding portion 28.
erfluorocarbon 13
The first ion exchange coatingisa coating containing an ion exchange

resin into which an ion ez;change group using an ionihaving the same.
conductivity type as that of the drug ion in the _drug solution holding
portion 28 as a counter ion is introduced. In the case where a drug
whose drug component dissociates to positive/negative drug ions
is used in the drug solution holding portion 28, the coating is
blended with an anion/cation exchange reéin.

[0034]

An ion exchange resinobtained by introducinga cation exchange

~group (an exchange group using a cation as a counter ion) such as

a sulfonic group, a carboxylic group, or a phosphoric group into
a polymer having a three-dimensional network structure such as a
hydrocarbon-based resin {for example, a polystyrene resin or an

acrylic resin) or a fluorine-based resin having a perfluocrocarbon

13
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TCFO03SG skel eton can be used as the cation exchange

resin wwthout any limtation. [0035] An ion exchange

resin obtained by introducing an anion exchange 5 oqcrppo3sc

group (an exchange group using an anion as a counter

ion) such as a primary am no group, a secondary am no

group, a tertiary amno group, a quaternary anmoni um

group, a pyridyl group, an imdazole group, a
ske IGURILINA] Yo Wd cH N LM 1E QLPy 5 O @xﬂﬁjﬂﬁé NALYin without any

i mdazolium group 1nto a polynmer having a
limfﬂgﬁﬁ§ﬂqinensional network structure 10 simlar to that

in the case of the cation exchange resin can be used

as t%ﬁsanion exchange resin without any limtation.

[Odg Fig. 3 is an enlarged view showi ng that the

non-wor ki ng el ectrode assenbly 14 is constituted by

| afPneRR AYChaRER-NASTIN plgtabned bt inteo B2 ing speavicdn exchange

el ectrolyte solution holding portion 34, a third ion
grougxdhangschengeageo8p, uaingi an ahbet rad W eosdltéri 9Bn) such as

hol ding portion 38, and a fourth ion exchange

a prieshyoaei4d atroapged sacbh@arkOWRAnsi geolip, t BetéiOULs Ly amino
- of a non-working base sheet 19 simlar to the base

¢ S : : ' e th
T T Rar o ¥ e hor Rl U PLBYEASAN G e o “AiFazo1e
0037 - king. el ectrode 32 h h . .
grouby g vt SEEL AL 85k R ot oorat FRRT Bolptazol ium
t he rking el ectrode assenbly 12, and the
grOUE’ohE%gt%tR ShdedomsorehbseBrdipenséenad BeEWPEE| Sructur

similar to that in the case of the cation exchange resin can be

used as the anion exchange resin without any limitation.

[0036]
Fig. 3 is an enlarged view showing that the non-working
electrode assembly 14 is constituted by laminating a non-working

electrode 32, a second electrolyte solution holding portion 34,

.athirdionexchangemembrane36,athirdelectrolytesolutionholding

portion 38, and a fourth ion exchange membrane 40 arranged on the
lower side in the figure of a non-working base sheet 19 similar
to the base sheet 18 in this order and its plane shape is the same
as fhat of the working electrode assembly 12.
| [0037]
The non-working electrode 32 has the same constitution as that
of the working electrode 22 in the working electrode assembly 12,

and the constitutions and components of the second electrolyte

14
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TCFO03SG solution holding portion 34 and the third
el ectrolyte solution holding portion 38 are the sane
as those of the electrolyte solution holding portiofcroozsc
24. [0038] 5 The third ion exchange nenbrane 36 is
formed of an ion exchange coating applied to the
second el ectrolyte solution holding portion 34. The
i on exchange coating is the sanme as the first ion
so lugxichanyel d toqt pogt D6n WM Cénd hehéi £BIrd 081 8XERENPEe solution
menbrane 30 is fornmed, and the third ion exchange

holdirftbpane 138 B8InGd RS s%?neaﬁsi%%B@%ﬁl@g@%@%%gﬁ?lution

simlar to the first ion exchange ne e
nolditgy fkrd fh ofy exchange menbrane 40 is formed of the

same ‘secon I on exchange coating as that descri bed

abq §§¥ﬂied to the third electrolyte solution

hol™ding "portion 38. The fourth ion exchange 15
nen?{ane_40 functions as an ion exchange nenbrane
si mSFRLpdtipn exehange mebsaimAge apnade® D@n ion exchange
[0040] Aworking electrode termnal 42 is arrangedon
coatimg appdiesiuFe ddee sepoRdgelacifol hite baslaitsieehol8ihg portion

t he working el ectrode assenbly 20 12, and conduction

34. i Shesiabld:atiethdqieicoaennghes WHKigaheeh8CEK O rtet BhN@kchange
42 and the working el ectrode 22 of the working

coath@CbEOﬁEicﬁsﬁﬁﬁdﬂﬂ&skzibhrgﬂ%ﬂ%?ﬁ%ﬁggﬂgpégghﬁ)a%rﬁggﬁgd, and

on the base sheet 18. [0041 , non-wWor

the €heel A% (SN e Hhalrt A AWeHindPions as an ion exchange

membrane similar to the first ion exchange‘membrane 30.

[0039]

The fourth ion exchange membrane 40 is formed of the same second
ion exchange coating as that describéd above applied to the third
electrolyte solution holding portion 38. The fourth ion exchange
membrane 40 functions as an ion exchange membrane similar to the
second ion exchange membrane 26.

[0040]

Aworkingelectrode terminal 42 is arrangedon the upper surface
in Fig. 2 of the base sheet 18 in the working electrode assembly
12, and conduction is established between the working electrode
terminal 42 and the working electrode 22 of the working electrode
assembly 12 through_a through-hole arranged on the base sheet 18.

[0041]

Similarly, a non-working electrode terminal 44 is arranged
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TCFO03SG on the upper surface in Fig. 3 of the
non-wor ki ng- base sheet 19 in the non-working

el ectrode assenbly 14, and conduction is establisheg-Foo3zsg
bet ween the non-working el ectrode term nal 44 and the
non-wor ki ng el ectrode 32 of the non-working el ectrode
assenbly 14 5 through a through-hole forned on the
non-wor ki ng base sheet 19. [0042] The DC el ectric

on pEUIGE fhd SranFiNgesl 30 QY elod-Nes MPRSS -éééiesheet 19
of the working electrode termnal 42. [0043] 10 The

in tHe ‘?to%c-tuﬁ% 191?"%1 ocf:% ]aasﬁ'n%zﬂ t gé&f gé/ncﬂl@ylcgﬁ) N s

battery resin
ulat nater for i raII the utton
eStabatts Y g%twﬁﬁﬁ4 ? IK§1§ﬁ %E;E% 85'44 and the

di agram, .t he cat hode side of 15 the button battery
non—yerking,glpetgrdet 32 o hdhe nesgmeskieg eleeﬁﬁeéee@swnﬂoly 14
the working electrode terninal 42, and the cathode
throgigie at Hérevioh-ho leofivewtest] dro tthe mom-warking base sheet 19,
el ectrode termnal 44 on the side of the non-working
el dovdade assenbly 14 via the electrically conductive
cord 62. 20 [0045] Reference nuneral 54 in Fig. 1

dengkesc %l‘é@&lﬂ@?oﬁgktscﬁﬁrﬂ@i%dls %frran%recﬁt‘fé'%tﬁer he upper
PET filmfor coupling the base sheet 18 "and t

sideN8 WRLKLAG1A33L SRRt H cBiGuiGlact ] cally Conuct ve

anged along e surface of the coupling
bekbogg] 16

The DC electric power source 16 is constituted by.a button
battery 46 and a mold resin 50 composed of an insulating material
for integrally molding the button battery 46.

[0044]

As shown in Fig. 4 (a circuit diagram), the cathode side of
the button battery 46 in the DC electric power source 16 is connected
to the working electrode terminal 42, and the cathode side thereof
is connected to the non-working electrode terminal 44 on the side
of the non-working electrode assembly 14 via the electrically
conductive cord 62.

[0045]

Reference numeral 54 in Fig. 1 denotes a coupling belt composed
of, for example, a PET film for coupling the base sheet 18 and the
non-working base sheet 19. The electrically conductive cord 62 is

arranged along the surface of the coupling belt 54.
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TCFO03SG [0046] The electrically conductive cord 62

is conposed of a netal filmformed on the coupling

belt 54, and the current value setting device 70 gcro03scG
includes a filmlike electrical resistor 72 arranged

in5 parallel with the electrically conductive cord 62

and a connector 74 which is conposed of a netal film

and can be stuck at an arbitrary portion between the

el eodaal |y conductive cord 62 and the electrical

resistor 72 arranged in parallel so as to selectively

PO AP SR G748 SR e o e

electrical.- 10 re

t ectrlc [l tive ord 62
112} r.d3§ P! %3)@33& P4’ cBRT At G vakEe Setting
4 Sld% the non- wor Ki el ectrode, assenbly 14. The
evigis 16 1prdUrBS; a oy Lol bke 1tk et ook nerd skeki’Rgarsanged in

el ectrode assenbly 12 is simlarly electrically

paryd|lsck e thafbet abeCeniicabhdyeobnanct ree oppotifZe asidde ¢ennector
connected to the electrically conductive cord 62 on

74 whhehsisleonpotskel vbr-metkingi bh ecid 68e dstubRMBhnAsrbitrary
shown in Fig. 5, the connector 74 is conposed of a

portiRialbe 2k dd [tAd QIR 01 HPNEy SHEAAeE: Pfe %fc’f‘sé‘i aéfl&gthe
film75 A An adhesive |ayer /5B 1s arranged at

erechttcl s gl 00 LB T3P SUARUIILNG LIS ot gecseesy

conr§EUPIANS RELL 450, 8% 8 o pos L0E, LECLIL ALYy et car
r6515%3¥1¥£r&gggr§¥;é£¥héflthe | ongi tudi nal 17

[0047]

Here, the electrically conductive cord 62 is electrically
blockedbybeing cut at an end on the side of the non-working el.ectrode
assembly 14. The end of the resistor 72 on fhe side of the working
electrode assembly 12 is similarly electrically blocked, and the
end thereof on the opposite side is connected to the electrically
conductive cord 62 on the side of the non-working electrode 44.

[0048]

- As shown in Fig. 5, the connector 74 is composed of a metal

film formed on one surface of an insulating film 75 A. An adhesive

layer 75B is arranged at a part of the insulating £ilm 75A surrounding

~ the connector 74. When the connector 74 is attached to the coupling

‘belt 54 so as to cross the electrically conductive cord 62 and the

electrical resistor 72 at an arbitrary portion in the longitudinal

17
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TCFO03SG direction of each of the cord and the

resistor, the adhesive |layer 75B is unpeelably stuck

in a state where conduction is established between TCFO003SG
the electrically conductive cord 62 and the el ectrica
resistor 72 by the connector 74. Furthernore, an

i nsul ating cover 5 film 75C having an adhesi ve | ayer

is stuck to cover exposed portions of the

dir&teldn igrakbb¥ncoORaUCd i £ant @ﬂeaﬂ? 5106 £] agid 'aﬁgl sive layer

resistor 72 so that the adhesive layer cannot

e ] L5l ce val ue of .a new .
755 BRCLAPeel BRIV ondRR 18 SEERETAGH S el R e S5 PBbL s shea
bet osi tji,on of conductjon between the electrlcaIIK
O Vel ot COPUEF e FoRf PéspBEoFhgpelectrical
formed by the connector 74, that is, the length of
r eSJt%Fé”’eF"@c%Yu%ﬁ coasiestterr 74. | Funbhehmareurarednsileming cover
~_the DC electric power source 16 flows. Accordingly,
film ReCviwinohnsadives ene Hdyon ng $iudbheceteetr iccpldsed gértions
conductive circuit 60 is irreversibly set. [0050]

of tNeXéleatbﬂtahiYMﬂﬂuhQﬂED@@QkﬁﬁiSZdSMdqgu?@l%%%&ﬁ@bﬂgre51stor
to a second enbodi nent of the present invention wl|

\desc 7. 20
72 EJ[%ce)051] e %a%%%@%?ﬁ%g%ﬁ%g 98 pletd, [ (the

entl 5% of which 1is not shown) includes an
a

electr| 1y conductive cord 82, an electrically
coagggtlve circuit 84, and a current val ue setting

de BBLAETRGY VEINE P BNDHY éprm@d@%eqtrrdrﬁq%s@o%@uctwe
the 18

" circuit is set by the position of conduction between the electrically

conductive cord 62 and the electrical resistor 72 formed by the
connector 74, that is, the length of the electrical resist;r 72
in which a current from the DC electric power soufce iG flows.
Accordingly, the value of a current flowing in the electrically
conductive circuit 60 is irreversibly set.

[0050]

Next, a patch-type iontophoresis device 80 according to a
second embodiment of the present invention will be described with
reference to Figs. 6 and 7.

{0051]

The patch-type iontophoresis device 80 (the entirety of which
is not shown) includes an electrically conductive cord 82, an
electrically conductive circuit 84, and a current value setting

device 86 having constitutions different from those of the

18



10

15

20

TCFO03SG electrically conductive circuit 60 including

the electrically conductive cord 62 and the current

val ue setting device 70. The other constitutions argrgossc
the sane as those of the patch-type iontophoresis

device 10. Accordingly, the sane reference synbols 5

as those of the patch-type iontophoresis device 10 are
given to the sane constituent parts, and description

eledtfr itdaQ 1RAMdh difc O d t@bkcul O0R] i dhed Angerid dhectrically

electrically conductive cord 82 in the Ppatch-type
condRHiRNUEY S L8130 c%%%%ag' eu g@%ﬁ%goggvﬁge. 70. The
enbodi ment 1 n 1ts direction of electrical " conductIvity
th as_that of the

Othecg\é:i %%%Qi%g%%:oar%i?éé ygt‘%fﬁ;rg%n%tslf gﬂ%’%’%’? FhethqrRagh-type

val ue setting device 86 is capable of being stuck to

iontophorgs isoAeVd e300 - ankicFer ¢brgty 4+ (ihad sepearefensnce symbols

two kinds of electrically conductive cords 86A and 86B
as Ghesesetht ithe & talvitypali fdnrapiio resi s tdacice al Uesr@rgiven to
' different current anpunts. Upon setting of the val ue
the sina constdntuerdnpapt st hetestripaliby o £@RAUSAt VL is omitted.
cords 86A and 863 for setting is chosen in accordance
W tthoshe value of a current to be set, and is stuck as
a part of the electrically conductive cord 82 to

coppensahgef tégiee %Litec%({ritéés %6%%51%131%%%%5 g orscg {84 dn the

el ectri caFly "conductive cor F )
re.obtained. by form an electrically resistive
pat ol ypR ol P ERRET 45 Snds S EGPUHE S e e giecrpd

insulating film87A and the 19
embodiment in” its direction of electrical conductivity having

substantially the same length as that of the coupling belt 54 is

a cut portion 83. The current value setting device 86 is capable

o.f being stuck to the cut portion. 83, and is constituted by at least
two kinds of electrically conductive cords 86A and 86B for setting
having different resistance wvalues or different current amounts.
Upon setting of the value of a current, one of the electrically

conductive cords 86A and 86B for setting is chosen in accordance

_with the value of a current to be set, and is stuck as a part of. ..

the electrically conductive cord 82 to compensate for the cut portion

83.

[0053]

The electrically conductive cords 86A and 86B for setting are
obtained by forming an electrically resistive material into a

film-like shape on the.surface of an insulating film 872, and the

19



10

15

20

TCFO03SG periphery of each of the cords is surrounded
by an adhesive layer 87B. [0054] Accordingly, in the
case of the current value setting device 5 86, the Tcroo3sg
electrically conductive cord 86A or 86B for setting is
chosen in accordance with the value of a current to be
set, and the selected <cord is stuck to the coupling
belt. 54 with the aid of the adhesive layer 87B in
perigiledr g gmRRSh bifatheheos@b ecd efeQthddd by Eﬂea@H551ve layer
portion 83 of the electrically conductive cord 82 t
g7gbring the 10 electrically conductive cord 82 into an
electrically conductive state. [0055] It should be
not at the electrically conductive cords 86A and
or settlng may be formed on one surface of one

U|at|13g15 f|In1|n a state of being surrounded by

i"&ﬂ?efscl YydP GhE GRSE afethepaims et %ﬂ%a@ﬁtmg device
other before use. [0056] Next, a patch-type

86, thatdmidsial ieepadugtiyetworhBpbhaty 86B farhsehtisgrict chosen
shown) according to a third enbodi nent of the present

in ag@ordasneivitls ibenvalwe Bifga inddrt he skeserti, betd the selected
[0057] The third enbodi nent enpl oys an electrically

cord aBdyehit¥eto GHHEL Wy X%ﬂ eleudi Bg Bl ERI¢*AL Y of the adhesive
conducti ve cords 92A and 92B, and a current val ue

LayePdIHNGASIGE DA NEEAINHAL UL PLS AT LSS Es PDs the cut

portion 83 of the electrically conductive cord 82 to bring the
electrically conductive cord 82 into an electrically conductive

state.

[0055]

It should be noted that the electrically conductive cords 86A
and 86B for setting may be formed on one surface of one insulating
film in a state of being surrounded by an adhesive layer and may
be separated from each other before use.

[0056]

Next, a patch~type iontophoresis device 90 (the entirety of
which is not shown) according to a third embodiment of the present
invention shown in Fig.-8 will be descfibed.

[0057]

The third embodiment employs an electrically conductive
circuit 94 including electrically conductive cords 92A and 92B,

and a current value setting device 96 having constitutions different
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TCFO03SG fromthose of the first and second
enbodi nents. The other constitutions are the sane as
those of the first and second enbodi nents.
. TCF0038G
Accordingly, the sane reference synbols as those of
the first and second enbodi nents are given to the
sane constitutions, and 5 description of the
constitutions is omtted. [0058] The current val ue

from etHd SeviKe Pbrdn e é@é&%té(m?diﬂ&ﬁ@@horﬁ%' %th

device 90 is constituted by the at [east two Kinds

2B arran
Con T g e TR A EBEE RS 817 oF ReT it tments.
ferent urrent ampunts. The current val ue setting
nced ity iy, oM, 78 CB§AF RS ¥RE{ 7| €3l TP Gfdbbei pErst and
CUItS 92A and 92B includes a selective setting
Secoﬁ’é{/ Rpa e Gl da e osrmet ¢oms bi twhionws, and
t he electrlcally conductive circuits 92A and 92B. 15 '
desquigagjorspeti e atdns tidadhicfs tie ahectedcal |y
conductive cords 92A and 92B i s conposed of a netal
fillmo5s#id the selective setting device 97 includes
“bl ocki ng buttons 98A and 98B capabl e of breaking or

cutrhienguihiens] Saltie ddutitenUiniye $ords a8 fx?a["t%ﬁzﬁ{pe

by pressing 20 in the thickness rectlons 0

om0 LSRR S o s

n.attached to hoIe rtion of a cover film99
of e r&xﬁﬁtéﬁyt ﬁ%nQP‘é {VE 2P @5 At @d PeBeargangsed n parallel

andhavingdifferent resistance values or different current amounts.
The current value setting devicé 96 constituted by the electrically
conduétive circuits 92a ahd 921§ includes a selective setting device
97 capable of blocking conduction of one of the electrically
conductive circuits 92A and 92B.

[0059]

Specifically, each of the electrically conductive cords 92A

-and 928 is composed of a metal film, and the selective setting device

97 includes blocking buttons 98A and 98B capable of breaking or
cutting the electrically conductive cords 922 and 92B by pressing
in the thickness directions of the cords.

[0060]

Each of the blocking buttons 98A and 98B is composed of an
insulating material such as a resin attached to a hole portion of

a cover film 99 with which the electrically conductive cords 92A
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TCFO03SG and 92B are covered. The tips of the buttons
are each fornmed to have an acute angle so that they
can cut or break the filmlike electrically - TCFO03SG
conductive cords 92A and 92B when the cover film 99
Is pressed in its thickness direction. After that, the
buttons can 5 be renoved and wasted. [0061]
Accordingly, the selective setting device 97 is

and g e gfovesmd.i nffheheipal o€ theabattbast aféovkdly formed to
the electrically conductive circuit 94 in three

havestagescwie tdeghasds tofat hﬂﬁ%{ nPEeScuf FPUSrdE e Ffilm-like
bl ocki ng conducti on of th ectrically conductive

eleHF it I2A Sl idP LN ©gigf%‘®% WRRnO gh&hgover film 99

electrically conductlve cor

; Lan one of the e ect |1

s PEeaaea T d o rALE 8BRS 0% o 1 oA TtRE Ghr e thesbpEgRns can
set ck| buttons 98A and 98B are renobved,

be §Wﬁhﬁﬁ£ 4%% e covered 15. with an adhesive tape
or the like. In thls case, the setting cannot be
chd®y&d It hereafter. [0062] The sel ective setting
device 97 selectively cuts or breaks the electrically
coAdyeridiagdor,dsh@2Ac2ndtIZB welth ihke daivilcef 97 hes 20apable of
bl ocki ng buttons 98A and 98B, or bl ocks conduction of

settionetlod viahee @pé(&trr@nttefl@&iﬂgﬁm tRe %llre'b%ﬁ}tlc‘ééll Sductive
be set in three stages as follows. As shown in Fig

c1rc%1tp§ﬁt $nofhtde SlLRlS bﬁakhg 198?9&% Véhr & &@%e%ZAa%RQde for
in their directions of elec cont Vity

bloc@c{ﬂiﬁgﬁgggsg%ons gennlvea(_ljtrl{lgéfﬂq Coofn(ﬁlctlvegCéQS 92A, a mode
for blocking conduction of the electrically conductive cord 92B,
and a mode for blocking conduction of none of the electrically
conductive cords 92A and 92B. After the value has béén_set, the
blocking buttons 98A and 98B are removed, and their marks are covered
with an adhesive tape or the like. 1In this case, the setting cannot
be changed thereafter,

[0062]

The selective setting device 97 selectively cuts or breaks
the electrically conductive cords 92A and 92B with the aid of the
blocking buttons 98A and 98B, or blocks conduction of none of the
cords. Alternatively, a current value can be set in three stages

as ’follows . AsshowninFig. 9, parts of the electrically conductive

cords 92A and 92B in their directions of electrical conductivity

-are designed to be removal instead of placing the blocking buttons
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TCFO03SG 98A and 98B, and pull nenbers 98C and 98D
each conposed of a film or the like are stuck in
advance to the parts. Upon setting of a current TCF003SG
val ue, one of the pull nmenbers 98C and 98D is pull ed
from the outside to block the electrically conductive
cord 92A or 92B 5 or to bl ock none of the electrically
conductive cords 92A and 92B. [0063] A current val ue

98A candl 98Bpr emenpedl fnembbesngschangarbidy azhugehpoded 8FJa film
as ends of the pull nenbers 98C and 98D projecting

or thwdridke bRe euhiskdenasgvagparated,dr ch ?f _
after the current vgluev 10 has bé%%ﬁggss [8%%4 setting of a

Nt t gh-t ypesi j jce 1 t he

R R R P B th e P RS Sr SR G S 2% gl from
: [ t of the,present . i.nvention shown in Fig. 10

the %"{? des BLoq thes e 66831 Cite YpSPRRUCE} BE cord 97A or 92B
iog&oghores is device 100 is dif ferent fronthose of

or tonklpPrsponsy athithg essdrdealdy aondlectbnetcands SRPohnd 92B.
the DC electric power source 16 and the constitutions

of [BP&3lectrically conductive circuit including an
el ectrically conductive cord and 20 of a current

valaueuseeht ngaldey ice@ bEGOESFen fod erept beeal! dhanged by a user
conductive circuit 102 in the patch-type

loalt aghergsi §r dad 10Q,d t : :
oS 200 8 O 1 SO A SRl p 90b FHEAFRLAnS tovard

the BUkESGR"LrLr QB EACLQPELn €5&S other after the current value

has been set.

[0064]

Next, a patch-type iontophoresis device 100 (the entirety of
which.is not shown} according to a fourth embodiment of the present
invention shown in Fig. 10 will be described;

[0065]

Thepatch-typeiontophoresisdevicel1l00isdifferent fromthose

.0f the first to third embodiments in the constitution of the DC

electric power source 16 and the constitutiqns of an electrically
conductive circuit including an electrically conductive cord and
of a current value setting device.

[0066]

An electrically conductive circuit 102 in the patch-fype
iontophoresis device 100 includes constant current diodes 104A and

104B having control current values different from each other. A
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TCFO03SG current value setting device 106 i s adapted

to operate in a node for selectively blocking _
connection of one of the constant current diodes 104Argpo3sc
and 104B to the DC el ectric power source 16 or a node

for Dbl ocking connection of none of the diodes to the

power source. 5 [0067] Specifically, it is

recommended that the bl ocking buttons 98A and 98B or

curidret prd luaresdiar inP &lewinte 93I% fiod SRIAEd W@ vokl-aek ﬂg. a mode
conduction of one of the electrically conduc ve cords

for $A sttd AR becf(thE&&@ﬁéBglgjﬂr@f‘&ﬁa‘ OBfQE | ng gantquurrent

cords be used for 10 current ue se

n the constant ¢
d“’%?"gdledsﬁg%@& 10350 DEPna 1o cbiit iR Gl Il B @ mode
forﬁgy é%% c ctric Eomer source 16  canpased of a button

e 4% 8P89Fﬁ SBrﬁFl%O%l%fe&huen%OQQﬂ%@ thes pegFesource.
by a nold resin 108. [0069] 1In the patch-type
|on(HHﬁ resi s device 100, a current flows through the
two constant current di odes 104A and 104B to have a
me8Ram fadald ¥niths rasemmkede dat e heolb1 btRLKG BYittons 98A
conducti on of 20 none of the constant current di odes

and BBBA candhi0gBlismepbeekedsupana 98bt k88 8618cEWEEP blocking
value. [0070] 1In each of the patch-type iontophoresis

condif\t i1S 0¥ 0onéQ £ %e e@@@&l‘qg’a]ﬁ 908&1.(1&9§v§05&@§ 92ZA and 92B

el ectrode assenbly 12 an he n

or for blocking conduction of none of the cords be used for the
current value setting device 106.

[0068]

As shown in Fig. 10, the constant current diodes 104A and 104B
are arranged laterally to or on tﬁe DC electric power source 16
composed of a button cell, and are integrally molded into a flat
Shape by a mold resin 108.

{0069]

In the patch-type iontophoresis device 100, a current flows
through the two constant current dicdes 104A and 104B to have a
maxXimum value in the case where a mode for blocking conduction of
none of the constant current diodes 104A and 104B is selected upon
setting of a current value.

[0070]

In each of the patch-type iontophoresis devices 10, 80, 90,

and 100, each of theworking electrode assembly 12 and the non-working

24



10

15

- 20

TCFO03SG el ectrode assenbly 14 has a pair of ion
exchange nenbranes. However, the present invention is
not limted thereto. The present invention is TCFO03SG
applicable also to the case where each of them has one
i on exchange nenbrane. 5 [0071] Each of the current
val ue setting devices 70, 86, 96, and 106 is arranged
at a position on the coupling belt 54 in each of the
ele®hadl FB8ESAL] Hawey. ' j ' t
limted thereygl %%gﬁkggr?Egﬁﬁ%ﬁ%ﬁ%ﬁﬂg§8ﬂgk§ngﬁge%owever’
j rKi rqode. 10 12 t he . .
the R R v L £ e BRI Mt o e mepiybrention
isaﬁﬁ 0SS ﬁhelgss$ l.ies and _t he couglin bel t . .
bSEPLEIRLA5hFP FRE§ WhaFsroRch 0t Reepdashopgjon exchange
i ont ophoresi s device of present invention, 15 the -
of a current supplied froma small-sized DC
electric power source to a working electrode or a
nor-OR0/Mi ng el ectrode can be irreversibly set by a
nmet hod for switching or partial blocking of an
el Eaichi ol the cwrdueit valak! Sttt ingelaidided: aofi 46} 19&keand 106
el ectrically conductive structure. Then, the doctor
is aFPAnRRe 520 C¥BREALNO B0k N BoBBLLRR LLOLUBE, t%each of the
pat ch-type iontophoresis device “reasonably. 2
embéﬁ%%%ﬁ%%@ ﬁ%ﬁ%@@rﬂ%huprgé89&&%%%nE%%%%&98£§'f%f¥38é§%reto.

rising:
Eachofthedevicesmaybearrangedintheworkingelectrodeassembly
12 or the non-working electrode assembly 14, or may be arranged
across the assemblies and the coupling belt.
Industrial Applicability

[0072]

In the patch-type iontophoresis device of present invention,
the amount of a current supplied from a sméll—sized DC electric
ppwer éource to a working electrode or a non-working electrode can
be irreversibly set by a method for switching or partial blocking
of an electrically conductive circuit including a film-like
electrically conductive structure. Then, the doctor may have
expectationofhispatient touse the patch-type iontophoresisdevice

reasonably.
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a working el ectrode assenbly and a non-wor ki ng

el ectrode assenbly each used for adm nistering an

ionic drug by nmeans of 5 iontophoresis; and a DC  peroo3sc

el ectric power source connected to a working el ectrode

of the working el ectrode assenbly and a non-wor ki ng

el ectrode of the non-working el ectrode assenbly with

opposite polarities, characterized in that: 10 the
CLAXMYi ce further conprises an electrically conductive

circuit including a filmlike electrically conductive

cord o fed, - ctrlc.power source,

and 2t T SR R SRR M e B T

wor_Ki l.ectrode assenbl d t he non-wor ki ng.

el eact"drg% e ot ?]heeceﬁ{oﬁmﬁg%‘g’qéf 8td o%len%l%‘s"é‘h{r‘%ﬁg dhectrode

15 a current val ue setting device capabl e of
aSS%“?‘iJé{/eeiﬂsqlbW%%t%%gadﬂalwf@rmg ct r bpmi¢ rdnng Hey Deans of

) el ectric power source by neans of one of switching
lontgpharasiis andcking of the electrically conductive
circuit. [2] The patch-type iontophoresis device

aceobdi eyetorttapowe 2Gdurce ks ard ad iahwbbﬂ_ihgté@ctrode
current value setting device conprises a filmlike

of tBkegbiikealy égéb%kgﬁeaﬁgskﬁﬁlﬁl§ﬁﬁr%Cﬁbh¥wofggﬂgcéi¥@trode of
Wi of

cord arranged in parallel h eac er an

the Hl | t to.sel ectively connect

® ST I BT R entie A s,
irection af the electrical resistor and an arbitrary

ChafaCté%l%%q1%¥l i‘tudi nal direction of

portio
the device further comprises an electrically conductive
circuit including a film-like electrically conductive cord provided
between the DC electric power source and at least one of the working
electrode of the working electrode assembly and the non-working
electrode of the non-working electrode assembly; and
acurrent value settingdevice capable of irreversibly setting
a value of current from the DC electric power source by means of
oneofswitchingandpartialblockhu;oftheelectricallyconductive

circuit.

[2] The patch-type iontophoresis device according to claim

_1, characterized in that:

the current value setting device comprises
a film-like electrical resistor and the electrically
conductive cord arranged in parallel with each other and

a-film~like connector stuck so as to selectively connect
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the electrically conductive cord; one end in the

| ongi tudinal direction of the electrical 5 resistor

is electrically blocked; and an end of the _ TCF003SG
el ectrically conductive cord on an opposite side to

t he one endof the electrical resistor in the

| ongitudinal direction is electrically blocked. [3]

The patch-type iontophoresis device according to claim

an a¥Bitragipactebhzed 4 'f‘l.ohg Hdgnggrélgée gféhroef %P%feiggtrical

el ectrically conducti ctrica

Cireuit in a direction o _ _
reSlcongué eatyalrg)l‘iattrc:u hY BSRGIGR 13 3y 85‘91 mlRPhdngFCtlon of
setting 15 capable

electrlcall ctive cords for
the ﬁ&: Qé@?ﬁ?Yﬁnc?ﬁﬁtlon and having different

reS|stance val ues or different current anobunts are

pr &5&r &rd dad B nsgitudindl doneicioveofothis a@tectrical

capabl e of being selectively stuck as a part of the
resigtan riscalleciooichicl ¥ el edkedi tandrom t he wor ki ng

el ectrode to the non-working electrode. 20 [4] The

pakehehd R tnetar&&ﬂﬁ%ailqﬁ&bﬁ@ué%%%&gd b8 £ Bbfoste side
characterized in that the ‘el ectrically conductive

to tfP6HS ehlo f€ﬁ%%ﬂ@%t§§%gl%%q¥%f§}f@%h@g§ﬁ§?¥wé§néiéﬂrectlon

|nsulat|ng mat eri al orme
: I f|| and 27 TCFO03SG an adhesive
s eﬁ% e?%g¥gvlde§' beriphery of the nmetal film on

th? ?n% surfgce of the film
3 he patch-type iontophoresis device according to claim

1, characterized in that:

a part or entirety of the electrically conductive cord in the
electrically ¢onductive'ciréuit in a direction of-éléctrical‘
conductivity is a cut portion;

at least two kindsof electrically conductive cords for setting
capable of being stuck to the cut portion and having different
resistance values or different current amounts are prepared; and

the electrically conductive cords are Capable of being

selectively stuck as a part of the electrically conductive circuit

from the working electrode to the non-working electrode.
[4] The patch-type iontophoresis device according to claim

3, characterized in that the electrically conductive cords for

setting each comprise
a film comprising an insulating material,

a metal film formed on one surface of the film, and
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[5] The patch-type iontophoresis device according to

claim 4, characterized in that the at | east tw kinds

of the electrically 5 conductive cords for setting Tcroo3sc
are formed on one surface of the same filmwth an

adhesi ve | ayer provided on a periphery of each of the

el ectrically conductive cords. [6] The patch-type

i ont ophoresis device according to claim 1,

chamaetidrisied laybhabréNededr 68 ped ithes8t birNghdeMe €8l film
conprises 10 at least two kinds of electrically

on tAGHL iMer GdL Y THhavwing, di fferent resistance val ues
or different current anmounts, the electrically

co Ctrh.ve G LG Ui bej ranged i,n_parallel _with .
cadn ot e PARERL LB cEoREBRERRNTE HRYREE "ufarfihg to clain
| ocki.ng.conduct i on 15 the electrjcally conductive,
4 %%%ac&&%&ae B ey g%@ta%ﬁ@ao?t tHe kapds edstheplectrically
Kinds of the electrically conductive circuits. [7] The
CONGRGTAYS FR& ISoRPBptRITEgS ake ifoamest ondome sur fglas mf She same
' characterized in that the electrically conductive cord
filmcwiphi sesachemtvd liiylem pandid2@ bhea setigidme ocfeblichgof the
devi ce conprises a pull nmenber capable of renoving a

elecharitcadfl i kenteicali viel lodrids a direction of electric
current. [8] The patch-type iontophoresis device

SIS, acchothe 0B IBEACBES el Tpbialod Ming <o crain

1, CERPRELSEs SRS Db O U 0oRe 1 LRSS VRl N8 s e

at least two kinds of electrically conductive circuits having
different resistance values or different current amounts, the
electrically conductive circuits being arranged in parallel with
each other and

a selectivé setting device capable of blocking conduction of
the electrically conductive cord except for at least one of the
at least two kinds of the electrically conductive circuits.

[7] The patch-type iontophoresis device according to claim
6, characterized in that

the electrically conductive cord comprises a metal £ilm; and

the selective setting device comprises.ajpuli.member'capable
of removing a part of the metal film in a direction of electric
current.

[8] The patch-type iontophoresis device according to claim

6, characterized in that the electrically conductive circuits

28



10

15

20

[9] The patch-type iontophoresis device according to

any one of clains 6 to 8, characterized in that: 5

two kinds of the electrically conductive circuits arecroo3se
set; and the selective setting device is capabl e of

sel ecting one of a node for bl ocking conduction of

one of the two kinds of the electrically conductive
circuits and a node for bl ocking' conduction 10 of

compoiigeotohbeahwockipdatobibhesel eekpedliv¥169NdHGti h¥econtrol
circuits. [10] The patch-type |ontophore3|s devi cé

curpeaer dangebOddnyepBRt @fof! BLER 31h8,9. characterized
in that: a tape-like connecting portlon for coupling

and y n t he. wor ki.ng el ectr.ode

oL e PRR chEEvRETT S oot 05 5¢ SeSiaih R5CR502RG) fo any one
of if g&ovédfd; andPthe current value setting device is

Prd A BheChapaciekézedonRethPRg portion. [11]

The_pat ch-type iontophoresis device according to any

onetWofkitds il the el@ctatigeddie donsicti viehatirc@@ tishere set;

wor ki ng el ectrode assenbly conprises: the working

ande| ectrode connected to the DC el ectric power source
with the sane polarity as that of a charged ion of the

| ontitee slugitiafe eleeting Meeisel Uk eahe] didw é!aqrédﬂ@lg one of
hol ding an 29 TCFO03SG el ectrol yte solutlon

« sl utscso ol ot ecihion byl g o
eleé¥}1callyconductlvecﬁxcuitsandaamodeforkﬂocklngconductlon
of none of the two kinds of the electrically conductive circuits.

[10]Thepatch—typeiontophoresiSdeviceaccordingtx;anyone
of claims 1 to 9, characterized in that:

a tape-like connecting portion for coupling and electrically
connecting the wofking electrode assembly with the non-working
electrode assembly is provided; and

the. current value setting device is provided in the tape-like
connecting portion.

[11]Thepatch—typeiontophoresisdeviceaccordingtx)anyone
of claims 1 to 10, characterized in that:

the working electrode assembly comprises:

theworkingelectrodeconnectedtotjuaDCelectricpower
source with the same polarity as that of a charged ion of the ionic

drug;

an electrolyte.solution holding portion holding an
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el ectrolyte solution; a second ion exchange nmenbrane
selecting an ion of an 5 opposite polarity to that of

the charged ion of the ionic drug, the second ion CFO03SG
exchange nenbrane being placed on a front surface o?

the electrolyte solution holding portion; a drug

sol ution hol ding portion holding the ionic drug, the

drug solution holding portion being placed on a front

eleé%&&f&%ésé@u@ioﬁp%H@%%EE%f&g%ﬁ%%??ﬁgfogﬁggﬁﬁﬂgqéggﬁ5%being

first ion exchange nenbrane an'1rono

piaqa el SChb¥ S5-Ehek gF e MOS0 %0, O LIS B o

front surfgce of the drug solution holding portion;
eleq ﬁg%ﬁtﬁ?%ﬂa-%Rﬁking el ectrode assembly conpri ses:
the non-Working el ectrode connected to the DC el ectric
power sodr 8ceidhiphRecspharsyeanebane ysaledtiaig @n ttba of an
charged ion of the ionic drug; a second electrolyte
oppasHl gt irer dlthi gy poratt ot hicheli dlga r P8H ai G CONdthe ionic drug,
el ectrolyte solution, the second el ectrolyte solution

the Iselcdingy ipar bkehabgengicRbaetd BBiagf FPALegUbhaserPEnt NEurface
non-working electrode; a third i on exchange nenbrane

of t3R ARG ARHOLAk ] | arity to that of
t he char ged%i oen (g) L} :gﬁ} otgﬂg&%{r%} "YCF003SG the

e B L0 A B b Tt s,
the gg&%lggiution holding portion being placed on a front surface
of the second ion exchange membrane; and

‘a first ion exchange membrane selecting an ion of the
same polarity as that of'the charged ion of the'ioﬁic drug, the
first ion exchange membrane being'placeé on a front surface of the
drug solution holding portion; and

the non-working electrode assembly comprises:

the non-working electrode connected to the DC electric
power source with the opposite polarity to that of the charged ion
of the ionic drug;

& second electrolyte solution holding portion holding
a second electrolyte solution, the second electrolyte solution
holding portion being placed on a front surface of the non-working

electrode;

a third ion exchange membrane selecting an ion of the

. opposite polarity to that of the charged ion of the ionic drug,
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the

athird electrolyte solution holding portion holding
a third electrolyte solution, the third electrolyte
solution holding 5 portion being placed on a front qcpoo3sg -
surface of the third i on exchange nenbrane; and a

fourth ion exchange menbrane selecting an ion of the
opposite polarity to that of the charged ion of the
ionic drug, the fourth ion exchange nenbrane bei ng

racer o addioitgs %én%rée}%é)fné hor1d ik gl £CEFQA Y &urface

sol ution hol di ng portion.

of the second electrolyte solution holding portion;

a third electrolyte solution holding portion holding

athirdelectrolyte solution, the thirdelectrolyte solutionholding

portion being placed on a front surface of the third ion exchange

membrane; and

a fourth ion exchange membrane selecting an ion of the

opposite polarity to that of the charged ion of the ionic drug,

the

fourth ion exchange membrane being placed on a front surface

of the third electrolyte solution holding portion.
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