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TCF012SG [ Nanme of the Docunment] Specification [Title

of the Invention] |ontophoresis device and electric

power source device for an iontophoresis device TCF01256
[ Technical Field] 5 [0001] The present invention

relates to an iontophoresis device for admnistering

a drug ion to an organismand an el ectric power source

devi ce for an iontophoresis device. [Background Art]

[Namggofobbe] Prentephdr eBrsifdcatidomet hod of perneating a

drug into an organismfromthe skin or nucosa of the
[Titdergahi the (Breett @8t 3xd86 Py r I HARATZ and, elBctric power
2000- 229128 A, JP 2000-229129 A, JP 2000-237327 A, JP

sour2808e23£3280A, aMOi B3 08%4258414l Hevikhe iontophoresis
i ncludes 15 a working el ectrode assenbly having a drug

[Tecﬁﬁhggloglgghylng portion holding a drug solution and
a non mor I ng el ectrode assenbly as a counter

e of the working el ectrode assenbly. A voltage
haV|ng he sane conductivity type as that of a drug
F?In t he dr sol, ution_hol ding portion is applied

y
ﬁ@ﬁ%%jgéfﬁé‘&lfj&d%e%@%%ﬁtﬁ%/a?ol?lht%p%‘?%%%l%j@r"éce for
the drug solution is brought into close contact wth
admiphgtskiRgor diedsn to &t eqgeandain gndreinvel ehbr lie mpvamsource
so that the drug ion is transferred into an organi sm
devigeafbheaskinnbophueesas dévtibe.organism [0003] 1

[Background Art]

[0002]

Iontophoresis is one method of permeating a drug into an
organism from the skin or mucosa of the organism (see JP 63-35266
A, Jp 04-297277A, JP 2000-229128 A, JP2000—229129}L-JP2000—237327
A, JP 2000-237328 A, WO 03/0374254 Al}. The iontophoresis includes
a working electrode assembly having a drug solution holding portion
holding a drug solution and a non-working electrode assembly as
a counter electrode of the working electrode assembly. A voltage
having the same conducfivity type as that of a drug ion in the drug
solutionholdingportionisappliedtotheworkingelectrode assembly
in a state where the drug solution is brought into closé 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]
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TCF012SG A patch-type structure i s one possible
structure for each of the working el ectrode assenbly
and the non-working el ectrode assenbly. [0004] 5 TH&FO1Z2sG
term "patch" conventionally refers to a cloth-Iike
section having adhesiveness on one surface mainly
containing a substance such as a drug or an antigen.
The structure of the patch may have sone degree of
t hidkalesls; type g usdtugle fayomawe ssdkdghesicvetess. for each of
[ 0005] 10 As described in, for exanple, JP 2002-532540
the Ayoxkimigotiaetrpdéchaseantdini agdnittet! imenasodhing electrode
anti snoki ng auxiliary agent has been known as an
assefkafhpl e of such patch. In addition, as described in
JP 2005-510488 A, sone transdermal absorption patches
056@? as |l ocal anesthetic drugs using norphine
rochloride and the like. 15 [0006] Furthernore, a
ape has, heen al so devel i n which filmis
?@? e ER Y SRR LN 91 BrdumtoBr- bt ggotion
to be rel eased reaches its peak, for exanple, 6 hours
havigg adhepiveness | PRPRR TH aGH@a 70 Y COOTR iMdwey @ substance
conventional ly, the amount of a drug to be
suchag@ifrianideiier ed samwtigen f i Miey sthangede &6rtlexagiiah may have
drug cannot be adm nistered in accordance with the

somel degnge pat tgticiofeds padt eite paAitH RAWHENR no adhesiveness.
difference, an onset tine (for exanple, dawn in the 2

[0005]

As described in, for example, JP 2002-532540 A, a nicotine
patch containing nicotine as an antismoking auxiliary agent has
been known 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 usingmorphine hydrochloride and the like.

[0006]

Furthermore, a drug tape has been also developed, in which
a film is constituted in such a manner that the amount of a drug
to be released reaches its peak, for example, 6 hours after the
sticking of the tape.

[0007]

However, conventionally, the amount of a drug to be
administered cannot be finely changed. For example, a drug cannot

be administered in accordance with the living pattern of a patient,

an individual difference, an onset time (for example, dawn in the
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TCF012SG case of asthmatic attack), a circadi an

rhythm or the like. In particular, an oral nedicine

may apply an excessive load to a stomach. In TCFO01256G

addi ti on, when one attenpts to manage the anount of a

drug to be adm nistered by peeling a patch-type

i ont ophoresis device off 5 a skin a predeterm ned tine

period after the device has been stuck to the skin,
casetfé ambhmatsof ehbadkug rocbecadamni shycby, may ckeeddke. In

an al |l owabl e value in the case where the device is

particubaepasl yrst nelicline may amgl § b xeesd0d7c00 A¢ tb stomach.
for exanple, the fact that he or she forgets to pee

In addiec dey ot forldienistdpt G d Bt RS 4he @holilh® of a drug to

I nvention] [0008] The present invention has been nmade

be a&}ﬂﬁ‘jbété@@&v ﬁf X lViir[Sbg a %B%C%Q%&gu%t H?g@'{;BBEQB'sﬁgngﬁﬁge off

an obj ect of pre i'nvent provi

2 sl RPOTPER-1 0% E7E it SU4FBAC ARGATRECS s Been stuck

which the drug is adm nistered in consideration of

to thesHiny fgepatenk of Bhpadrentto HsdadRdnéistesgidamay exceed
rhythm of the drug and an el ectric power source

an aldepabd of valudedn bheoprr vbesedeve devip@0l9err2Mebusly stuck
present invention has solved the above probl ens, and

for adoigitiget peeiedaspent 06, ther eaQilte | MIRNHaQY, that he or
there is provided an iontophoresis device including:

she POrQEESTED CoPOVRELSOYEGEcHEYEEC he dE 1Ty adm ni stering
means i ncludi ng a working el ectrode assenbly hol di ng
{Disﬁf?éQPéC%FrH@eafngnPPQﬁfork'ng el ectrode assenbly
ol di ng
100081
The present invention has been made with a view to solving
the conventional problems, and an object of the present invention
is to provide an iontophoresis device capable of controlling the
amount of a drug to be administered and the time at which the drug
is administered in consideration of the living pattern of a patient
and the circadian rhythm of the drug and an electric power source
device for the iontophoresis device.
[0009]
The present invention has solved the above problems, and
according to one aspect of the present invention, there is provided
an iontophoresis device including: an electric power source device;

drug administering means including a working electrode assembly

holding an ionic drug and a non-working electrode assembly holding
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TCF012SG an ionic drug as a counter electrode of the
wor ki ng el ectrode assenbly, the drug adm nistering
means being connected to the electric power source TCF01256
devi ce; and current control neans for
programcontrolling a current which flows to each of
the el ectrode assenblies according 5 to a preset
. pattern; characterized in that the ionic drug is

an 1ondicehgtdia s frasmrdsghe bict hedep é dheode kisseabecbsode assembly,
according to a current which flows to each of the

the éhegtadode iasdsenilg asahe béengmorincartsdetteathy electric power
adm nister the ionic drug into an organism [0010] 10

sour8ecgedifg; t gnaneihesn BsRattr O mdig PrRsepolgPLelicbd®rolling
there is provided an iontophoresis device

a culcf@{ta%grcihzfgoivg ﬁch@tacﬁnof%th%u lgPéE%ﬁé%{%erﬁl?f es &é:cording

current control neans Is rewita rom € outsl

Wit hout ntact., [001 .15 Accpor dj to stil] anpther
to o BB BB o R hnBne trro Brer i Ehet e tolL el T eased
i ont ophor esi s_devi ce characterized in that the .
fromenrdh R &R&cetBabradeabisiers RECSELINGY kPng current which
el ectrode assenbly each are of a patch type. [0012]

flowgtacestdpiigth® oletctamaichessambédesofo tite mres émansdermal ly
invention, there 1is provided an iontophoresis device
adminhataet ehezednin tibay theowankbBganekect rode assenbly
i ncludes: a working el ectrode connected to the
el ggd1o¢ power source with the sanme polarity as that
of a charged ion of the ionic drug; an electrolyte

SQAHE&PHiHS'f%rth¥Hé£(Q%ﬂ@ytdgggthé“present invention, there
is provided an iontophoresis device characterized in that an output
pattern of the current control means is rewritable from the outside
without contact.

[0011]

According to still another aspect of the present invention,
there is provided an iontophoresis device characterized in that
the working electrode assembly and the non-working electrode
assembly each are of a patch type.

[6012]

According to yet another aspect of the present invention, there
isprovidedaniontophoresis device characterized in that theworking
electrode assembly includes: a working electrode connected to the
electric power source with the same polarity as that of a charged

ionoftheionicdrug; anelectrolytesolutionholdingportionholding



10

15

20

TCF012SG an el ectrol yte solution, the electrol yte
sol ution holding portion being placed on a front
surface of the working el ectrode; a second ion TCFO125G
exchange nmenbrane selecting an ion having a polarity
opposite to that of the charged ion of the ionic
drug, the second ion exchange 5 nenbrane bei ng pl aced
on a front surface of the electrolyte solution
an ehettirogyporadomiendithg sdeatirodvhel s gt pom tHodming portion
hol ding the ionic drug, the drug solution holding
beinpgoplioed bei rg fpbacesuphade fdPrthe sukkaag ofetbLodeLANEecond
i on exchange nenbrane; and a first ion exchange

ion SROREAHE 1BENSELH ! | Agnt i :
" That %? the 1d£cﬂg?§%ﬁh?%ﬁp%$'?%8 ?%ﬁi@ag?ggﬁ%?ﬁg*'85p°Slte

' I el n l aced aon _a [fraont
o g B R R e MR ERES st Y pR PBRoBaL i prghanae
non- wor ki ng.el ectrode_assenbly includes: the .
membﬁaﬂ?v%erlm%glasﬁsc% Br YonREctage ot the electrotyionedution
source having a polarity opposite to that of the
holdéRgrreet iom/ 6f dHe %hmél@rx pldineeerdios bpbdingltjte ionic
solution holding portion holding a second el ectrol yte
drugsothei dnugt Belsédondhelldéhgobyptre ival ieiiow pdladiedgon a front
portion being placed on a front surface of the
surfa08-0tking IRt i badctaddd fighbi 8 XERANGS MR’ change
selecting an ion having the sane polarity as that of
membEQﬁeCQ@IQ@giﬂgnaﬁfiéﬂ“ﬁd#¥ﬂdﬂtﬂ%u ag%hgoggkigy'églthat of the

exchange 2 nbr ane bel ng pl ace ront - surface

ts C : trol yt splutian holdin ortion: a. .
charfipe 105 SRR SIS AR Senbt bk o e EhafoR e R peing
tgird e ctrglyte solution, the third electrolyte )
placed) §bi 8ntREPGi RYTHBFEI B bBPngTHFasedusAoR préRing portion,

surface of the third ion exchange nenbrane; and a
and Elgrmentwer eies mbec Heede aasemly includes: the non-working

electrode connected to the electric power source having a polarity
opposite to that of the charged ion of the ionic drug; a 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 mémbrane selecting an ion having the same polarity
as that of the charged ion of the ionic drug, the third ion exchange
membrane being placed on a front surface of the second electrolyte
solution holding portion; a third electrolyte sclution holding
portion holding a third electrolyte solution, the third electrolyte
solution holding portion being placed on a front surface of the

third ion exchange membrane; and a fourth ion exchange membrane
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TCF012SG sel ecting an ion having a polarity opposite
to that of the charged ion of the ionic drug, the
fourth ion exchange nmenbrane being placed on a frontlcFol2se
surface of the third electrolyte solution holding
portion. [0013] 5 According to still yet another
aspect of the present invention, there is provided an
el ectric power source device for an iontophoresis
selegéihgean nighrudianvg ng aardki angl vy eqiposde casoenbhy afhdhe charged
non-wor ki ng el ectrode assenbly each used for
ion ctighei séeid dguan tlodifouaitthoi Y eddidmRRhAERBFSne € ng placed
el ectric power source device being characterlzed 10 by
cnlaff&ﬁ@@bEQac%c?@ﬁh@@hlﬁggl@cﬁﬂéiﬁﬁéS%Q%k I&}Héportlon
for programcontrolling a current ron1the attery't
eaf509§ the electrode assenblies according to a
preset pattern. [0014] According to still yet another
aspect of the ent_inv ion, 15 th e |s rovi ded
AR ERRRI o 1 Wt aﬁogﬁeﬁﬁswﬁ eF it Ryt pgRption,
control circuit rewitable fromthe outS|de W t hout
thergdgtrqvidedan sjleatEdeqang 08T ¢ deyaredinst dieionsppbpresis
of the present invention, there is provided an ‘
devietethciuvdpoger wouktegdelecerbde ansembfigphndeai son2@orking
devi ce characterized in that the current contro

electioqui bsbempigpeseH tadiakby auhshdgtbbenhabhei¥naBddrug by
side by side next to the battery. [0016] According to

tont Y% 91 0L1E Gsbect ol 16 BT LMD pterizea
by fHEdeE‘H%h°5636§%tery; and a current control circuit for
program-controlling a current from the battery to each of the
electrode assemblies according to a preset pattern.
[0014]
Accordingtostill yet another aspect of the present invention,
there is provided an antenna for making an output pattern of the
current control circuit rewritable fromthe outside without contact.
[0015]
Accordingtostill yet another aspect of the present invention,
thereisprovidedanelectricpower sourcedevice for an iontophoresis
device characterized in that the current control circuit is disposed
radially outside the battery and side by side next to the battery.
[0016]

According to further another aspect of the present invention,

thereisprovidedanelectricpower sourcedevice for aniontophoresis
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TCF012SG devi ce characterized in that the battery is
di sposed off a center of the working el ectrode
assenbly in a plan view and the current control TCFO0125G
circuit is disposed next to the battery on a side
opposite to a direction of a shift of the battery
fromthe center of the 5 working el ectrode assenbly.
[0017] According to yet further another aspect of the
devigeecskatractavenedom tHadr éhiesbprtbeirgeds ahi spemdd icf£ a center
power source device for an iontophoresis device
of thbawackenyzeleditrddatadHeniclyrenta GO liek agidr €t current
i s disposed over the battery in a thickness direction

cont®b1 ébﬁc@?ﬁhﬁ¥ﬁlsb%%%%]neé@096qﬂﬂQb&?g%E§}8ﬁ§§%ﬂkkzORposite

i nvention, a current anount and ge duratio

| led_b
o <SEEGSOELER LSS TP B0 R RCONR THER g e

kf.act i t he ann@gﬁ of a drug to be adn1n|stered by
workiidi 6hEGHhBHEsPESEBOL¥e is proportional to a current
anount so the anobunt of a drug to be adm nistered

OPhéltime at which the drug is adm ni stered are
controlled. As a result, the drug can be adm nistered
i NAaccbdiBgcEc20yant t inrtherexanpllesr t Aspeevi od pi¢ ephesent
of a patient and a circadian rhythm [0019]

invektibher théLe £YefroiEde @M ARORNOIE Hoede\bot® deS device for
erroneously stuck to a skin for a long tine period,

an idd MY i TR iddiBnk®alterized in that the current control

circuit is disposed over the battery in a thickness direction of

therbattery.

[0018]

According to the present invention, a current amount and a
dischargedurationare controlledbymeans of aprograminconformance
with a pattern determined by a doctor by utilizing the fact that
the amount of a drug to be administered by an iontophoresis device
is proportional to a current amount, so the amount of a drug to
be administered and the time at which the drug is administered are
controlled. As aresult, the drug canbe administered in accordance
with, for example, the living pattern of a patient and a circadian
rhythm.

[0019}

Furthermore, even when an iontophoresis device is erroneously

stuck to a skin for a long time period, the amount of a drug to
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TCF012SG be adm ni stered can be limted to an

al l owabl e value or less by causing a current anount

to be zero at a predeterm ned di scharge duration TCF0125G

(adm nistration tine). [Brief Description of the

Drawi ngs] 5 [0020] [Fig. 1] Aplan view show ng an

i ont ophoresis device according to a first enbodi nent

of the present invention. [Fig. 2] An enl arged
be adminisingredi eant bkehimlivrd theahi nélblable ovhlBegorlless by

10 [Fig. 3] An enlarged sectional viewtakenal ong the
causlingeal thrtéht afobny.td . bd Hdro 4t A girkauitkréiiagyam scharge

showi ng an el ectrical systemin the iontophoresis
durad@¥hCeadhlfhdst2htAofi £¢MiE . di agram showing a current

control circuit 15 in the iontophoresis device. [Fig.

: ' h oW u ._pattern in the
[Brl?%nﬁgékg$ggpgﬂﬂggv?%é.bFEP%?87? Apl anvi ew showi ng a DC

ehggg%hipomer source according to a second
e nt. 20 [Fig. 8] A sectional viewsimlar to

Fi?._Z showing a DC el ectric power source according '
t ol B1E hild P @sad7 Henshoppagtavbaa tpphocar i gidry iotr acherding
Invention] [0021] Hereinafter, the best node for
to aclirgtngmbadinbetpoEsehe pBesent invention.
[Fig. 2] An enlarged sectional view taken along the line II-I1
of Fig. 1. |
[Fig. 3] Anenlarged sectional viewtakenalongthe 1ine ITI~-III
of Fig. 1.
[Fig. 4] A circuit diagram showing an electrical system in
the ilontophoresis device.
| [Fig. 5] A circuit diagram showing a current control circuit
in the iontophoresis device.
[Fig. 6] Aview showing a current pattern in the iontophoresis
device.
[Fig.7]AplanviewshowingaDCeleétricpowersourceaccording

to a second embodiment.

[Fig. 8] Asectional viewsimilar toFig. 2 showingaDCelectric

power source according to a third embodiment.

[Best Mode for carrying out the Invention]
[0021]

Hereinafter, the best mode for carrying out the present
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TCF012SG i nvention w il be described in detail wth
reference to the drawi ngs. [0022] As shown in Figs. 1
and 4, an iontophoresis device 10 according to the TCFOl2SG
best node is constituted by a working el ectrode
assenbly 5 12 and a non-working el ectrode assenbly 14
each used for admnistering an ionic drug, and a DC
el ectric power source 16 connected to the electrode
inventsenbliilésod deand ib4dvirt Hebppdsiitth pofarenceso fi0088hwings.
Fig. 2 shows the section of the working el ectrode
asgembty 10 12. The working el ectrode assenbly 12 is
constituted by |lamnating a working el ectrode 22, an
el 8¢ sholwt £n iy of dipg; | i ' -
exchange rrenbﬁ(rigﬁe gg,neaﬁi d?gglcgg{%%@o}nesﬁ%ﬁ gi@%g%gﬁ?gggrdlng
, I r ' nge, nenbrane. 30 in_ the stated
vo o pE8E foqp B L8 EX ERPRA BRI 48R40 5t bR e 4§ ennry
nd its plane shape 15 is a circle of 10 to 40 mm.in .
12 angiapon GO R PLGPEFORRES AP kb eachaes 5o% anBant shering
.the lower surface in Fig. 2 of the base sheet 18 so
an 1leopl¢ slighr ggped at RE %?Rgﬁécep@éﬁ ggairge tlf cpanEiatsd to the
i on exchange nenbrane 30. [0024] 20 The base sheet
elecliBoils pseémiphbeéy tHnshdt L ediby appesitenpbiaraties.
which is hard, insulative, and elastic such as a
polyethyl ene terephthalate (PET) resin, and is
adapted to press the working electrode 22 to the
FIFsg. '23rbkﬁ‘:?&g]%_é@%@rﬁp%fgghﬁgﬁbgﬁ%gbhgléhicFggg\cmats%embly

mucosa of an organi sm when the sheet IS pu

12, tﬁee i%gjt_]ﬁfhgyeelgectrode assembly 12 is constituted by laminating
a working electrode 22, an electrolyte solution holding portion
24, a second ion exchange membrane 26, adrug solutionholdingportion
28, and a first ion exchange membrane 30 in the stated order on
the lower side in Fig. 2 of a base sheet 18, and its plane shape
is a circle of 10 to 40 mm in diameter. A circular 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.

[0024]

The base sheet 18 is preferably constitutedby a resinmaterial
which is hard, insulative, and elastic such as a polyethylene
terephthalate (PET) resin, and 1s 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
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TCF012SG sheet 20. [0025] The working el ectrode 22
is desirably constituted by a conductive paint
applied to the one surface of the base sheet 18 5 andc¢Fol2sc
bl ended with a nonnetal conductive filler such as a
carbon paste. The working el ectrode 22 can be
constituted by a copper plate or a netal thin film
but a nmetal eluted fromthe plate or the thin film
sheefmyOtransfer to an organi smupon admi nistration of a
drug. Therefore, the working electrode 22 is
prebeeably nonnetallic. 10 [0026] The electrolyte
sol ution holding portion 24 is constituted by, for

ex@AR| Gordi R e61EOkYLE @Q' Nt aeekhﬁgb&g téb%éwﬂﬁﬂégi by a

el ectrode 22.” The electrolytic paint Is pai nt

n n roly. and ned cal ts.such
Condggﬁé?%i%%%?aa%ﬁi?%- RO I FE S, SRR et 10
r gani s_such_as lactic aci oxalic acid, malic
and bﬁﬁ%@ei%ﬁhﬁ ROREPHaL SPRASNELE h LB SHEToRS S bon Paste.
thereof are particularly preferably used for the

The wpekirgl §ectipde 22 @An by clend ddtistd ty caroppepr pdete or
the generation of an oxygen gas or a hydrogen gas. In

a megddi thom, fhlepdbmy anrdtql e kiteds foforeltdot dlattee®r2@he thin
serving as a conbination of buffer electrolyte

fllmsmhytt@aﬁsEEQHtodaﬁS@kqth@mlﬁb@naaaﬁhﬁﬁﬁkr%%ﬁon of a drug.
suppress a change in pH during energization. [0027]

Ther%gsﬁﬁLEEBé0%¥Ek9n8abﬂgck%oageﬂgegs“bkgf@rg5QQoﬁghhb%al11c

[0026]

The electrolyte solution holding portion 24 is constituted
by, for example, an electrolytic paint applied to the working
electrode 22. The electrolytic paint is a paint containing an
electrolyte, and medical agents such as ascorbic acid (vitamin C)
and sodium ascorbate, and organic acids such as lactic acid, oxalic
acid, malicacid, succinicacid, and fumaricacidand/or salts thereof
are particularly pfeferably used for the electrolyte. The use of
such electrolyte can suppress the generation of an oxygen gas or
ahydrogengas. Inaddition, blendingmultiplekindsofelectrolytes
serving as a combination of buffer electrolyte solutions upon
dissolution into a solvent can suppress a change in pH during
energlzation.

[0027]

The electrolytic paint is bilended with a hydrophilic polymer

10
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TCF012SG such as pol yvi nyl al cohol, polyacrylic acid,

pol yacryl am de, or polyethylene glycol in order to

i nprove the application property and filmforning TCF01256

property of the paint, and is blended with an

appropriate anmount of solvent such as water, ethanol

or propanol 5 for adjusting the viscosity of the

el ectrolytic paint. The paint may be blended with an
suchapprppltivainyaddiltiobnal vohpeneniisuekids palvhcckéamide, or

a thixotropic agent, a defoam ng agent, a pignent, a
polyéthydeneoglacedl bniswhiagerd .indd¥28 tht0afhe iseeend bebperty

exchange nenbrane 26 is forned by applying a second

and "fQH]me%@Bﬁ@ﬁ J:It% e @legtdalyt ear?@' L1 9D09Edi D9th an
portion The second ion exchange palnt 'S

appréﬂ?@%gé &ﬁ%ﬁﬁ%rgﬁFé5T%en%nsu%ﬁ 2é9ﬂ9@§§ é%ﬁa t%r propanol

an |1 on excnange group using, as a ctoun

cor B IR0 A SIS e PR A0 pains

be described |ater is introduced. |In the case where a

may Beuhlondse With eBnppREmAPridtsssdpatésnad ppupcaeng§ such as
ions is used in the drug solution holding 20 portion

a thpP8kender, pai hhikstbbphdedgenth andafifbeniexchgege,r esphgment,
On the other hand, in the case where a drug whose

a flaveg, coppanedlordhgsageates to mnus drug ions is
used, the paint is blended with a cation exchange
respizg] 0030] 11

The second ion exchange membrane 26 is formed by applying a
secondionexchangepainttotheelectrolytesolutionholdingportion
24,

[0029]

‘The second ion exchange paint is a paint containing an ion
exchange resin into which an ion exchange group using, as a counter
ion, an ion having a conductivity type opposite to that of a drug
ion in the drug solution holding portion 28 to be described later
is introduced. 1In the case where a drug whose drug component
dissociates to plus drug ions is used in the drug solution holding
portion 28, the paint is blended with an anion exchange resin. On
the other hand, in the case where a drug whose drug component
dissociates to minus drug ions is used, the paint is blended with
a cation exchange resin.

[0030]

11
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conposed of a drug paint applied to the second ion

exchange nenbrane 26. The drug paint is a paint TCF0125G

containing a drug (including a precursor for the drug)

whose drug conponent dissociates to plus or mnus ions

(drug ions) 5 as a result of, for exanple, dissolution

into a solvent such as water. Exanples of a drug

whtke drug sohpoihenthdidsori@miesidm 38 Us doop®seanof a drug

i ncl ude |idocai ne hydrochl ori de as an anesthetic drug
pain8Rbp INIPHL NG yeEOed i oni sheciasn gdmangshhetd e, dTug drug paint

Exanpl es of a drug whose drug conponent di ssoci ates

is atﬁhfﬂﬁuébﬂﬂﬁﬁhl ?h&d?lﬁ iﬁ&@h& a X0 fgéﬁsfﬁﬁ)the drug)

vitam n agent. The fi1rst |on exchange ne

oo By Rl R 0 LD BRI, P B0 on

~_exchanpnge paint is a paint containing an ion exchange
as a1§EFBEE Ofnt bORNPERTBRST oA LERCRRRGBGLBER asﬁﬁéveag guch as
counter ion, an ion having the sane conductivity type
wategs tBramplies lpd drdigid vhoserdrhe compyrsoltudi epchbitiend-o plus
portion 28 is introduced. In the case where a drug
ions waos e rarlugiec difjonehhe diwdhosdlat €side a3 us/ amewishel g drug and
ions is used in the drug solution holding portion 28,

morphhﬁepﬂY@focﬁﬂofﬁd@hﬁﬁ@@ﬁahb%ﬁh@t@&'@Bﬁgat'EﬁbﬁEﬂgﬂﬁQﬁga drug
resin. [0032] An ion exchange resin obtained by

whosé %f@HBhﬁgn@n%a&iQ%MQ% m%@é’& (n%ncgﬁ%.mgﬂe ascorbic

group using a cation as a counter |on suc
ac1d5¥ fonlcF%roupagenEarboxyl|c group, or a phosphoric

m5

[0031]

The first ion exchange membrane 30 is formed of a first ion
exchange paint applied to the drug solution holding portion 28.
The first ion exchange paint is a paint containing an ion exchange
resin into which an ion exchange group using, as a counter ion,
an ion having the same conductivity type as that of the drug ion
in the drug solution holding portion 28 is introduced. 1In the case
where a drug whose drug component dissociates to plus/minus drug
ions is used in the drug solution holding portion 28, the paint
is blended with a anion/cation exchange resin.

[0032]

An ionexchange resin obtainedbyintroducinga 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

12



10

15

20

TCF012SG a pol yner having a three-di nensi onal network
structure such as a hydrocarbon-based resin (for
exanpl e, a polystyrene resin or an acrylic resin) offCF012s6G
a fluorine-based resin having a perfl uorocarbon
skel eton can be used as the cation exchange resin
Wi thout any 5 limtation. [0033] An ion exchange
resin obtained by introduci ng an ani on exchange group
a polgmeexbaainge gridupearsiingeran am b mawar lc aunterturenksuch as a
such as a primary am no group, a secondary am no
hydrgtaiponabhekti ak¥iam RerlBxampup, a fHaleERREMe resin or an
amoni um group, a pyridyl group, an i mdazole group,
aCfY§iau§é§{ﬂ?QﬁrEYElngEHQLQEQEP’rgéiﬁlﬂﬂﬁﬁﬁf%aﬁ¥rfluorocarbon
I mdazolium group 1nto a polynmer having a
three-di nensional network structure. simlar to that
skelFRbRn SCRnHE o A aFRbn BRI GTRAIdE CF Y Mcheut any
. _.@as the anion exchange resin without any limtation. 15
llml?@éé&P'Fig. 3 is an enlarged view showi ng that the
non-wor king electrode assenbly 14 is constituted by
| ah?B3Bing a non-working electrode 32, a second
el ectrolyte solution holding portion 34, a third ion
exahdogerrignee SOn ob thliined lef eat robyutenganuin dh exchange
hol ding 20 portion 38, and a fourth ion exchange

groupeds aecibh d ranafd vel rdhen Laweh §kde ddudthe HiQUr &uch as

of a non-working base sheet 19 simlar to the base
o oxBEEL B0140 41031 SR A0y BB SRR SUIBE LSy amine
groué?og’sciua]tsernary ammonium group, a pyridyl group, an imidazole
group, a quaternary pyridinium group, or a quaternary imidazolium
group into a polymer having a three~dimensional network structure
similar to that in the case of thé cation exchange resin can be
used as the anion exchange resin without any limitation.

[0034]

Fig. 3 is an inarged 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,
athirdionexchangemembrane 36, 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 the stated order, and its plane shape is
the same as that of the working electrode assembly 12.

[0035]
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TCF012SG The non-wor ki ng el ectrode 32 has the sane
constitution as that of the working el ectrode 22 in

the working el ectrode assenbly 12, and the TCF012S6G
constitutions and conponents of the second el ectrolyte
solution holding portion 34 and the third electrolyte
solution 5 holding portion 38 are the sane as those of

the electrolyte solution holding portion 24. [0036]
Fufhheromwerktimey ¢héctroda 3chanpe smnbrangtlGuition as that
formed of an ion exchange paint applied to the second

of tkéesdriolng @ lsltiddrn 2201 Aot e Ngo POTid QN B4 rothe ds@Rmbly 12,
exchange paint is the sanme as the first ion exchange

and ][Eﬁien'{co‘?lfst\rﬁiu‘%tloh@e aﬂtﬂéf %oﬂﬁhﬁ@gmﬁﬂet n@é@ggd?’glie%trolyte

ornmed, and the third ion exchange nenbrane

Jnctions.as an _i.Qn hange_.nenprane simjar.to the .
so1up B8 hBIRBY PRrsd Red 1S Soe Too3y) S8 ERRLYBR, Rlution

i,on exchange nmenbrane 40 is fornmed of the sane second _
holdigg RAGHATHE 8 Pt hEREsS N e SIBReF £ KddTh Ge g i Wep s81ution

the third electrolyte solution holding portion 38.
hold¥pg Peukifni 8A-exchange nenbrane 40 functions as an
i on exchange nmenbrane simlar to the second ion

extbange nmenbrane 26. 20 [0038] Awor ki ng el ectrode
termnal 42 is arranged on the upper surface in Fig.

2 phriherkese, sheetni8d Noh N M 68 eeh0d8 is formed of
assenbly 12, and conduction is established between

an i%ﬁg%%ggggﬁgiﬁ%ﬁﬁékgﬁag?cf#@ % %%qgﬂﬁ %QSC%QEK&%% solution
g electrode

holding portion 34. The ion exchange paint is the same as the first
ion exchange paint of which the first ion exchange membrane 30 is
formed, and the third ion exchange membrane 36 functions as.an ion
exchange membrane similar to the first ion exchange membrane 30.

[0037] |

The fourth ion exchange membrane 40 is formed of the same second
ion exchange paint as that described 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.

[0038]

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

14
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TCF012SG assenbly 12 through a through-hol e arranged

on the base sheet 18. [0039] Simlarly, a non-worKking

el ectrode termnal 44 is arranged on the upper TCF0125G

surface in Fig. 3 of the non-working base sheet 19 5

in the non-working el ectrode assenbly 14, and

conduction is established between the non-working

el ectrode term nal 44 and the non-working el ectrode
assefRlyf 12 hehmongiwer king uegjhetiolederasagetl yn ldhe thatigihe®t 18.

t hrough-hol e fornmed on the non-working base sheet 19.

[0p408910 The DC el ectric power source 16 is arranged

to cover the upper side of the wor ki ng el ectrode

teéﬂ%fﬁgrfgby£qg§&lwo%éttéié f&d§9§%§&uﬁ£@&ﬁp1%6ak§anged

constitute a coln a current contro

on <5 BB ARG PSSTR, Bl 588"

) Xa a l chiplCin which the output pattern of a
in ﬂ%’ FETKLBGr | L ARY h AREEME LEY OHi4 hengutcTRNGHEPR 15

a mnute antenna 48 of, for exanple, a | oop shape;
estaphishadl eteesn B @@mp@@erdu@fg shechsafiat teagninat e44 and the
for integrally nolding them 20 [0042] The coin

non-watrkeny dbedisrade @Aed ahesubstadtkihd e ldet wodd elssenbly 14
the circular working el ectrode assenbly 12 in a plan

throdBWa 8RHoubRenheYEr eBtmeanbhokhel heHilofkihg Bhaeedheetr 19,
outside the coin battery 46 and |laterally next to the

Coj @Oggjtery 46. Each of the coin battery 15

The DC electric power source 16 is arranged to cover the upper
side of the working electrode terminal 42.

[0041}

TheDCelectricpower source l6isconstitutedby: acoinbattery
46; a current control circuit 47 including a programmable
microprocessor or programmable controller constituted by, for
example, a 1 chip IC in which the output pattern of a current is
rewritable with radio from the outside and a minute antenna 48 of,
forexample, a loop shape; andamoldresin 50 composedof an insulating
material for integrally molding them.

[0042]

The coin battery 46 is arranged at substantially the center
of the circular working electrode assembly 12 in a plan view, and
the current control circuit 47 is placed outside the coin battery

46andlaterallynexttothecoinbattery46. Each of the coinbattery
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TCF012SG 46 and-the current control circuit 47 is
entirely nolded into a flat circular shape having an
out si de di aneter substantially equal to that of theTCF01256
circular working el ectrode assenbly 12 by the nold
resin 50. 5 [0043] In the DC electric power source 16,
as shown also in Fig. 4 (a circuit diagram , the
coin battery 46 is connected to the current contro

46 apdr thiet cd¥reandcbhercat hadeusicda7of st betdiredyi toilsed into a
connected to the working electrode termnal 42 and

flattdieranooe ssiage Bhvihg i b@lltlstldlaodizﬁméi@élf‘%ﬂk%{:atrﬁzﬁaﬂ%y equal
non-wor ki ng el ectrode term nal 44 on the side of the

r tr r e I
o O s Cane 7 & 0t atToT Aof R AL OB B e mo1a
ogbrol circuit 47 mainly includes: a capacitor 47a
orf "accunul ating the charge of 15 the battery 46; a
coil 47b for collectively discharging the charge
actYfitfhted in the capaci tor 47a; a sw tching
transistor 47c for turning the output side of the
cof Y I¥h edredirfic owRe Bphree ldrsdasassieenmicleo in Fig. 4
resistor 47e for detecting a current flow ng between
(a citrhnid] dittgodn) | erlie nalis B2t ety 44 {$ hetnnestddta the current
patient); and a 20 programmabl e processor 47f worKking

cont 861 &ieastt 09, GO ehkefa fidde LULRI 8 ttH@cﬁ%EEB'ﬂQconnected
transi st or 47c on or off in such a manner that the

to th\é%ﬁsfn@g&e%% Hhe €&ﬁ9§$acf4ﬁed%1ds£% aﬁi%jﬂ_fbgfcﬁ)g%% &he 8 reuit

val ue. |gure reference s denot es
verse f|OMI reventi nd .ref erence. s
is Cé%%ﬁ%%%%ﬁé%t%“%P8P§@PF%§“&. ggcgrgge Eermlnal ngllthe side

of the non-working electrode assembly 14 through a lead wire 52.

resi

[0044]

As shown in detail in Fig. 5, the current control circuit 47
mainly includes: a capacitor 47a for accumulating the charge of
the battery 46; a coil 47b for collectively discharging the charge
accumulated in the capacitor 47a; a switching transistor 47¢ for
turning the output side of the coil 47b on or off; an RC filter
477d; a feedback resistor 47e for detecting a current flowing between
the electrode terminals 42 and 44 (that is, in a patient); and a
programmable processor 47f working as a boosting converter for
turning the switching transistor 47c on or off in such a manner
that the voltage across the feedback resistor 47e becomes a set
value. 1In the figure, reference symbol 47g denotes a reverse flow

preventingdiode and reference symbol 47h denotes a protectingdiode.
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TCF012SG [0045] Reference nunmeral 54 in Fig. 1

denotes a coupling belt conposed of, for exanple, a

PET filmfor coupling the base sheet 18 and the TCF0125G
non-wor ki ng base sheet 19. The lead wire 52 is

arranged to pass 5 through the inside of the coupling

belt 54 or to be along the surface of the belt.

[0046] Fig. 6 shows an exanple of a current pattern
présed5in the current control circuit 47, that is, an

adm ni stration pattern. 10 Thus, a drug can be

adre NéBéeeethune radchs danciey WL iderdyt < 4 aekpll iy béltt composed
dawn even when a patch is stuck before sleeping at

of, FbBMxamfl ! RELHRT 811 GVEN ﬂf}fg ftﬁl%gggéet&q@ l1d B84 the
(0] t he

patch off the skin, the anount rug to be

WUR not . pe cessive. .t oul d _be _note
non-PREKTLT £558 SABEP 17, TR ORAT wHivte (57 M6ach HROGH T8 pass
Wi radio.fromthe outsjde through the antenna 48. In
throaaéﬂi}\eohfmgep%ﬁ %@Pn%%lb%g PSiddSt G Bade RAPRH thf purface
the antenna 48 is omtted. [0047] In this enbodi nent,

of thaeb®ktel ectric power source 16 includes the coin
battery 46 and the el ectric power source circuit 47
eath04@D nolded into a flat shape by the nold resin 50
and each having a dianmeter substantially equal to that

of Fidie SWEkdg £ asldtiee ASeItchd PAtReRHABr¥seW in the
As a result, the patch-type working electrode

curr8ageabhyrd? ERBcHRLCRRSt LhUted W LAOULNAAY StRGEEBACPL Eern.
entire size of the assenbly. § _
Thus, a drug can be administered in accordance with an attack time
at dawn even when a patch is stuck before sleeping at night.
Furthermore, even when one forgets to peel the patch off the skin,
the amount of the drug to be administered cannot be excessive. It
should be noted that a current pattern is rewritable for each patch
with radio from the outside through the antenna 48. In addition,
a pattern canbe fixed for each patchwhile the antenna 48 is omitted.

[0047]

In this embodiment, the DC electric power source 16 includes
the coin battery 46 and the electric power source circuit 47 each
molded into a flat shape by the mold resin 50 and each having a
diameter substantially equal to that of the working electrode
assembly 12 in a plan view. As a result, the patch-type working
electrode assembly 12 can be constituted without any increase in

entire size of the assembly.
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TCF012SG [0048] In the above enbodi nent, the DC

el ectric power source 16 is arranged on the side of

the working el ectrode assenbly 12. However, the TCF0125G
present invention is not limted thereto. The DC

el ectric power 5 source 16 nmay be arranged on the side

of the non-working el ectrode assenbly 14, or nay be
arranged on each of the working el ectrode assenbly 12
an@oph&]lnon-wor ki ng el ectrode assenbly 14. [0049] In

the DC el ectric power source 16, the coin battery 46

| sInlhardphgedrodifRragntae 8t Lhecwpiking & echiede 16 is
assembly 12 in a plan view, and the electric power

arranQHBGh Ehé%&e af ﬂ}r%-_ @béﬁfﬂﬂe%e%ﬂ%deaggsg% gtl% |t hGowever,

cOin battery 4 However resent 1 nvent

cre AN P S b nanly L aipealciti e

7 the coin battery 46 may 15 be shlfted fromthe
Souresn% @ M bt%@f&??lasﬂaqnMﬁﬁﬁ&ewéd@h%a@rﬁmw ejgctrode
in a plan view to one side and the electric power
assemblycédei prunay 2y amprigedorangeth of the pppédngeelectrode
side. In this case, the outer dianeter of the nold
asseme3ynlB0andnthe neduredkihfO0B0Ekct20dEUBEBEMBOLE 4l 1 ke
a DC electric power source 58 in a third enbodi nent
shpgngaon Fig. 8, the electric power source circuit 47
may be arranged and nol ded on the upper side in Fig. 6

O PN PRSI e TSR S MPLTELE Gy 46 1
arragéggngjtytl%‘ez égngezploatn t\ﬁeevv\\lf&r ing elec]trode assembly 12 in a
plan view, and the electric power source circuit 47 is placed outside
and next to the coin battery 46. However, the present invention
isnot limited thereto. For example, like a DC electric power source
56 in a second embodiment shown in Fig. 7, the coin battery 46 may
be shifted from the center of the circular working electrode assembly
12 in a plan view to one side and the electric power source circuit
47 may be arranged on the opposite side. In this case, the outer
diameter of the mold resin 50 can be reduced.

[0050]

Furthermore, like a DC electric power source 58 in a third
embodiment shown in Fig. 8, the electric power source circuit 47
may be arranged and molded on the upper side in Fig. 6 of the coin

battery 46. This case is applicable to the case where the diameter

of the working electrode assembly 12 in a plan view is small.
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TCF012SG [0051] In each of the above enbodi nents, the
present invention is applied to an iontophoresis

device constituted by a patch-type working el ectrod€crolzse
assenbly and a non-working el ectrode assenbly. 5

However, the object to which the present invention is
applicable is not [imted thereto. A battery is not
limted to a coin battery. 1In addition, the antenna
48[68&hlbe omtted by nmaking the output pattern of the
circuit 47 unrewitable fromthe outside after the

CULheahcEORE IOhe GBS terbbdiafeieen dHC PrReatednviBtion is
[ ndustrial Applicability] [0052] Drug ion can be

appl?@ﬁ‘%bs%ﬁ{qgn{ éﬁﬂﬂﬂ&ﬂﬂﬁ'&@%ié@a&ﬁeég?€%§%¥g%9r% ?ﬁEFh—type

[iving pattern a patient and t

voriRil BTespReT 6ot Lot oty oot e e e &Oéepﬁé%mbl%

our ce, devj ce;  drug adnlnlsterlng means conpri si ng
Howey(gF ki hCePBETFbAES 1 Had ot yP RS ing i CaroF 1dr agpllcable

and a non-working el ectrode assenbly holding an ionic
is nofy dgrmised totpeer . elfebeibdevols nod Wonkied tel ectaigubattery.
assenbly, the drug adm ni stering nmeans bei ng connected
In atiditlhen, ekbhet ahtepanenSsednceedeviterdabg fHkiagt the output
control neans for programcontrolling a current which
pattern of the circuit 47 unrewritable from the outside after the
current control circuit 47 has been incorporated.
[Industrial Applicability]
[0052]
Drug ion can be administered to an organism in accordance with

the living pattern of a patient and the circadian rhythm of the

drug.
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10 flows to each of the el ectrode assenblies according

to a preset pattern; whereby the ionic drug is

rel eased fromeach of the el ectrode assenblies TCF012SG

according to a current which flows to each of the

el ectrode assenblies to thereby transdermally

adm nister the ionic drug into 15 an organism [C aim

2] The iontophoresis device according to claim1l,
[Scopkapdctérimed in that an output pattern of the current

control nmeans is rewitable fromthe outside w thout

coptaghim ﬂ@iAhHEShtEbBok@BEQDBQHQ§b$c@ﬁﬁkﬁ@iﬁ@@ordiUg ‘
toclaiml or 20 2, characterized in that thé working

el gegt e a 1-Wor ki ng el ectrode
s oanbly Sach rerer A barchrese [q'aim 4] The
ioag&gh%r %ias %%Lce accordinﬂ to.an% one of clainﬁ 1t g
t 0o 3 I cREFACHE FédY HTHA FHEPROPRPHg %I BT Fbyd electrode
assenbly conprises; 20 TCFQ12SG a wor ki ng el ectrode

asseegiﬁé&f R% efineClet @ % ape e RONSHRE kendi e de G Heodams sembly
polarity as that of a charged ion of the ionic drug;

holdanRgareébnbrydaisaes @ fown het diler yods of thel wihniglamelsctrode
el ectrolyte solution, the electrolyte solution hol ding

assepbiyj ohleeidmng phacadi e aifigonkaskr kadeofcdli®ected to the

wor ki ng el ectrode; a second i on exchange nenbrane

elecselechbbgraBoli?Becha¥iyNge;azpal arity opposite to that
of the charged ion of the ionic drug, the second ion

exEHf?QﬁtQEEHE@F%&@%Q%dyﬁ?ﬁﬁ&éﬁLéﬁﬂ{fgﬂlfﬂﬁ%%%arentwhich

flows to each of the electrode assemblies according to a preset
pattern;

whereby the ionic drug is released from each of the electrode
assemblies according to a current which flows to each of the electrode
assemblies to thereby transdermally administer the ionic drug into
an organism.

[Claim 2] The iontophoresis device according to claim 1,
characterized in that an output pattern of the current control means
is rewritable from the outside without contact.

[Claim 3] The iontophoresis device according to claim 1 or
2, characterized in that the working electrode assembly and the
non-working electrode assembly each are of a patch type.

[Claim 4] The iontophoresis device according to any one of
claims 1 teo 3, characterized in that

the working electrode assembly comprises:
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10 of the electrolyte solution holding portion; a drug
sol ution hol ding portion holding the ionic drug, the
drug sol ution holding portion being placed on a frontTCF012sG
surface of the second ion exchange nenbrane; and a
first ion exchange nenbrane sel ecting an ion having
15 the sane polarity as that of the charged ion of the
ionic drug, the first ion exchange nenbrane being
pl aced oA wofkony slieCacedeofonhectrdgteokhti eflectric power
hol di ng portion, and the non-working el ectrode

souraseseibh \tIxoBpmesesl at hey o -tieikb At &neGige@déon of the ionic
connected to the electric 20 power source having a

drugpol arity opposite to that of the charged ion of the
ionic drug; a second electrolyte solution holding

ti | di l,ectraql vt | utj t ,
Pecond ePacEraryra  EERIARaT S ilisfaty otnhip S ding an
1o BB A L S UL R B B om i

selecting an ion having the sane polarity as that of
plac?ﬁeoﬁhérgéﬁnFoﬁuéfaFﬁeofoﬁh@ "eydingt Réechredeion
exchange nenbrane being placed on a front surface 5
of the sacembrel éohratgh@ngemdniomriwokdilagtpagtavn,omhaving
third electrolyte solution holding portion holding a

a poldiityedmsdsotey/ tte s0latt benchbhehbhbed RbeGF ML Qonic drug,
sol ution holding portion being placed on a front

the S&EbRGCION dhehddid hd @D SXChANGR JTBINARS 2289 ont 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 exchange membrane selecting an ion having

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 comprises:
the non-working electrode connected to the electric
power source having a polarity opposite to that of the charged ion
of the ionic drug;
a 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
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10 a fourth ion exchange nenbrane sel ecting an ion

having a polarity opposite to that of the charged ion

of the ionic drug, the fourth ion exchange menbrane TCF0125G

bei ng placed on a front surface of the third

el ectrolyte solution holding portion. [Claim5] An

el ectric power source device for an iontophoresis 15

devi ce conprising a working el ectrode assenbly and a
elechyndeer ki ng el ectrode assenbly each used for

adm ni stering an ionic drug by iontophoresis, the

el ectri capgviefd S@H ekcl@vnigeembRbignehad BedelhZaeth iy having
conprising: a battery; 20 a current control circuit

the Eﬁﬁepbegﬁﬁﬂt9095rEhﬁhngfatﬁgrEﬁQEge&r9§htB% Qﬁ%tgﬁﬁlkodrug,

each of the el ectrode assenblies accor

t . pat The e ect ower _s
the gé§§§e grégéﬂan% oreén Baéggcg agggraPna ?SOBIaFHFface
£ tﬁ urt her Cﬁngr|5|n an antenna_for making '
of thereseed gheohtpuY tpafPerRisR bﬂédwgr@ﬁrtéeﬁum
circuit rewitable fron1 the outside w thout contact.
[ d ai n7] THe e @d et poligie solndd cdeicdelihgr parrtion holding
i ont ophoresis device according to claim5 or 6,
a thigidee ket tero zetk solthabnt thectlit edel ez teonitel sl wicid holding
is disposed radially outside the battery and side by

portsbepbdExd gladde hatt er¥nt| SiatM8 dr T ¢h8Gld i6n exchange
power source device for aniontophoresis device

nembP§5QF diAg to claim5 or 6, characterized in that the
battery is disposed off a center of the working

el ectr odae f%%?c%[tqokégn ex&ange membrane selecting an ion having
a polarity opposite 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.

[Claimﬁﬂ.Anelectricpowersourcedeviéeforenliontophoresis
device comprising a working electrode assembly and a non-working
electrode assembly each used for administering an ionic drug by
iontophoresis,theelectricpowersourcedevicebeingcharacterized
by comprising: |

a battery;

a current control circuit for program—-controlling a current
from the battery to each of the electrode assemblies according to
a preset pattern.

[Claim €] The electricpower sourcedevice for an iontophoresis

device according to claim 5 further comprising an antenna for making
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10 plan view and the current control circuit is
di sposed next to the battery on a side opposite to a
direction of a shift of the battery fromthe center TCF0125G
of the working el ectrode assenbly. [Caim9] The
el ectric power source device for an iontophoresis
devi ce according to claim4, characterized in that the
current control 15 circuit is disposed over the

an opépréryatpeant df ckimessuieectdort mfl dilehat remyritable from
[Claim10] The electric power source device for an

the bontopBoweshsudevbegaagcording to any of claims 5 to
9, characterized in that at |east the battery and the

CUV{C@Q&m‘?‘?“ﬁHé’ElEbEEEb dw%% @Pé%ggvaete Jﬂﬂle}&teghgrem

resin wth outer size nDSt sane
dev:&:g e{\@(glkd{}% q:lo é 5(1)1%65 aosrsg }Yaracacerlzed in that the current

control circuit is disposed radially outside the battery and side
by side next to the battery.

[Claim 8] The electricpower source device for an iontophoresis
device according to claim 5 or 6, characterized.in that the battery
is disposed off a center of the working electrode assembly in a
plan view and the current control circuit is disposed next to the
battery on a side opposite to a direction of a shift of the battery
from the center of the working electrode assembly.

[Claim 9] The electricpower source device for an iontophoresis

device accordingtoclaim4, characterizedinthat the current control

circuit is disposed over the battery in a thickness direction of

the battery.

[Claim 10] The electric power source. device for an
iontophoresis device according to any of claims 5 to 9, characterized
in that at least the battery and the current control circuit is
formed into flat by mold resin with outer size as a whole being

almost same as the working electrode assembly.
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