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Specification - lontophoresis device Technical Field [0001] 5 The present
invention relates to an iontophoresis device for administering a drug ion
to an organism. Background Art [0002] lontophoresis is one method of
permeating a drug into an 10 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
spediaWorking electrode assembly as a counter electrode of the working
electrode assembly. A voltage having the same conductivity type as that

Tonthdreden inthe;draig 15 solution holding portion is applied to the
working electrode assembly in a state where the drug solution is brought

TecHA-GaNtagtayith 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 @yganism. 20 [0003] One possible structure for each of the working
electrode assembly and the non-working electrode assembly is a

patchdype eStErctuie¥80@4lch relates to an iontophoresis device for
administering a drug ion to an organism,
Background Art

[0002]

Iontophoresis is one method of permeating a drug into an
organism from the skin or mucosa of the organism. The iontophoresis
includes aworking 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 conductivity type as that of a drug ion in the drug
solutionholdingportionisappliedto theworkingelectrode 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 electrcde
assembly and the non-working electrode assembly is a patch-type
structure.

[CC04]
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The term "patch” conventionally refers to a cloth-like piece having
adhesiveness in one surface mainly containing a substance such as a
drug or an antigen. The structure of the patch may have some degree of
thickness, and the patch has no adhesiveness in some 5 cases. [0005]
As described in, for example, JP 2002-532540 A, a nicotine patch
containing nicotine as an antismoking adjuvant has been known as an

exampietod suchpateh " In-adeitan.iasdescpibedrin J& 48 2005340488 piece

some transdermal absorption patches are used as local anesthetic drugs

hav usingritosahine hydwchioride: agd thia dke mOO0RB]/In-suchiDntepharesishs tance
device as described above, a current supplied from a DC electric power

suclsasce mMustheadjusted tiegendingrid ent thecoanddians ehangtganisaay have
to which a patch-type working electrode assembly or non-working

someldegodeassetmbly lnstack such dsdhedtmpedancaef thinskdn @éthess in some
organism. [0007] In addition, the amount of the current is desirably
casegljusted 20 in such a manner that a patient cannot change the amount
once a doctor has set the amount. [0008] On the other hand,
con{/éftidrial current amount adjusting means or current amount setting
means has so large a volume that it cannot 2

As described in, for example, JP 2002-532540 A, a nicotine
patch containing nicotine as an antismoking adjuvant 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 using morphine hydrochloride and the like.

[0006]

In such iontophcoresis device as described above, 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 cannot 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



be provided for such patch-type iontophoresis device as described above.
Disclosure of the Invention [00091 Embodiments of the present invention
seek to constitute a DC electric power source in a patch-type
iontophoresis device in such a manner that the DC electric power source
be hasrasinddlisizé and ds currgnt tarheuntoeanncinbechanged oncethiece  as
amount has_been set by a doctor. [00101 The above object can be
degg fg\)/% b%bgr‘ﬁ%bdiments as described below. [0011; In accordance
Di pvithess first aspetthsf thevysresent: invention, there is provided a patch-type
iontq@r@%r§§is device comprising: a working electrode assembly and a
non- working electrode assembly each used for administering an ionic
drud-BY theédifs 6fiontéphore’sis anda € electrié \P6WEr-§durceeek  to
cofennected toa workingieleetrgde of the working-electrogde assemblyrand pe
. _a non-working electrode of the non-working electrode assembly wit
10BhBBSItE ToldrithsY tharatterzadin that e HeviceFurthef irPcCqu
poetectrically condustive eicuit ingtugingadfilm:like-eleetiicallyconductivennot
be CUDIOVided between the DG electrig power spujce and;at east one of
the Wo?klng
[C010]

h .
q&%rlc

The above obkject can be achieved by embodiments as
described below.

(00113

In accordance with a first aspect of the present
invention, there 1z provided a patch-type iontophoresis
device comprising: a working electrode assembly and a nonh-
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 nen-working electreode of
the non-working electrode assembly with opposite
polarities, characterized 1in 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
alectrode 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



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 3 a value of current from the
DC electric power source by means of one of switching and partial

a bladkirg efftheefeetrically canductive circuil) andthe cyeentvakieurce by

setting device comprises a film-like electrical resistar r(lf the electrically
" Conductive cord a?%ngsé‘aj‘lﬁ(:;%“rgﬁel %é eheh otter aagltj 3?%%91?1@ SV ene
e leomnectol stucksoras:ty: sefectivelyccarmect andarbitrary portiorinta value
selepgiiydingl dicection of e glectricaliagjston 20 an airay, Poign 142, .
longitudinal direction of the electrically conductive cor ; one elnd in the
anyndifiidirfal eireetion of theeledtidal vesistoris efectrcallyblockeszand 1 el

wi@R ead of the elactrically condugtive ¢pid on,an oppgsite.sidefo the gne
end of the electrical resistor in the longitudinal direction is electrically

SehRcked S0 5P I BEEorfBn e With T §conaidsiiat 6fthé pigsent tudinal
diirwestion, thefe ispeovided-a patchr-type-iontophoresisydevigs Compyising:r
a vv.orkingL eIectro?e assembly and a non- working electrode assembly

POg&er Uised for admiristaring BN fonid ditig by Means of idhtopHGTesis: it Y

coa@DdCelectriccord; one end in the longitudinal direction of
the electrical resistor is electrically blocked; and an 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.

(00133

In accordance with a second aspect of the present
invention, there 1is provided a patch-type diontophoresis
device comprising: a working electrode assembly and a non-
working electrode assembly each used for administering an
ionic drug by means of ilontophoresis; and a DC electric
power source connected to a working electrode of the
working electrode assembly and a non-working electrode of
the non-woerking electrode assembly with opposite
polaritles, characterized in that: the device further
comprises an electrically conductive circult including a

film-like electrically conductive cord provided



power source connected to a working electrode of the working electrode
assembly and a non-working electrode of the non-working electrode
assembly with opposite polarities, characterized in that: the device further
comprises an electrically conductive circuit including a film-like electrically
betwRductivescoff providedr4 betpweearthe DG ekecticchower Sewrse andat of
enleastone,of thewotking eleetrode of e, working electrode assembly and:,
the non-working electrode of the non-working electrode assembly; a
theurreptvaloeisetting devicecepableéf ifrefersibi settingla valuelsictrede

as GUHENt from the DC. elgetric powes soytse by, means of gpe of switshing ¢
and partial blocking of the electrically conductive circuit; and a part or

1r gRtirsty b the efRtricaly cohdudtie’Gord®in theWid&htally éoftuctive B¢
e 6ireut in agdirections of; electrical copdustivityis arcut portiog; at least Bvoand
kinds of electricallg conductjve cords for sett:?eg capatlgllguof being stuck to

1 : ) 117 ;
Pt &t pBriorand hating different Sfesistance validd o different Cdrrent-
anameuntsrareoprepatad;sand thé etéctriedllyccaondueiive cordsAaarere cord
inc?‘&?é"eeofeb{%% égk'ff“"eé\éz%%’a‘%&%sva part of.the elegtrically conductive

circuit from'the working electrode to the non-working electrode.
electrical conductivity 1s a cut portion; at least two
kinds of electrically conductive cords for setting capable
of being stuck to the cut poertion and having different

resistance vaiues or different current amounts are

prepared; and the electrically conductive cords

4a



[00141 According to embodiments of the present invention, there is
provided a patch-type iontophoresis device, characterized in that the
electrically conductive cords for setting each include a film composed of
an insulating material, a metal film formed on one surface of the film, and
aran adhesive layer provided onlapetipkery oftherinetab film grathe ang the
elggggg%a?{ fthe fclzlgnricgg(t):%S’vAC%olrgm@itto e&%%d'”eﬁé‘tsﬁ Q%r%esgféctrode
invention, theres provﬁiea a patgh-type iontophoresis device,
to charctenzedinthay the atleastitvo kinds of the electrically conductive
cord[st@[ ﬂetting are formed on one surface of the same film with an
adhesive layer provided on. a periphery of each of the electrically
condgEiiCesrds. 700181 ARESFRAG to effbodififents b 85 predehfent ion,

tniwention, thereis provided a patehitypefontophoresisidevice,s  device,
characterized in that the current value setting device includes at least twg
ShRinS GHelédically (olftiuctivé drcaits having différént tesistance Valles™ °*
seOr different ehrremt ameuntsz therelestricallyeondctive cirenits beinglating
arranged in parallel.with, each other, and a selective_setting devi .
ma&ﬁﬁé&i ‘of %Io%ﬁi%%lco%%%tio%ogﬂﬁ%a ﬁgctﬁgglIysc%%%%ﬁgeogorggeacgﬁtm’
anforatleashesive laver provided on a periphery of the metal

film on the one surface of the film.

[0015]

According to embodiments of the present invention,
there is provided a patch-type iontophoresis device,
characterized 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:

According to embodiments of the present invention,
there 1is ©provided a patch-type 1lontophoresis device,
characterized in that the current wvalue setting device
includes at least two kinds of electrically conductive
circuits having different resistance values or different
current amounts, the electrically conductive circuits being
arranged in paralliel with each other, and a selective
setting device capable of blocking conduction of the

electrically conductive cord except for at least



5 one of the at least two kinds of the electrically conductive circuits.

[0017] According to embodiments of the present invention, there is

provided a patch-type iontophoresis device, characterized in that the

electrically conductive cord is composed of a metal film, and the selective
ongetting detice has a pulanémbeércapable ot remdving asparedfthemetal 1y
cofilm, in-a giregtion of electric current. [00181 According to embodiments of

the %r{?&% 1;!invention, there is provided a patch-type iontophoresis

device, tharacterized in that the electrically conductive circuits include

contaRtEGFast divdescrespEctivalys having Contrdbeafent valiegention,
chaifferent frompeach ather. [0019]2Aceorging:to embedimets of the gevice,

r nvention,_there is provide tch- iontopharesis device .

Chgg\g{c}%e%g%n%hnat%v%ii n%eof ??113 gl%%fr?c%ﬁj?yco%%%%ﬁ\% lc??guitgoaﬁg . e
COBEP aRE the séleffie setfing Tdevicteis dapalie 'GfSelédingdrie-6fa rivGece
hafor blopkihg cenduction of ine<of the tweonkinds ©f thepelectriedllythe metal

£ 1 6gnduyctive gircuits and g made.for-biacking copduction of none of the two

kinds of the electrically conductive
[0018]

According to embodiments of the present invention,
there is provided & patch-type ilontophoresis device,
characterized in that the electrically conductive circults
include constant current diodes, respectively, having
control current values different from each other.

10019]

According to embodiments ¢f the present invention,
there 1s provided a ©patch-~type iontophoresis device,
characterized 1in that: two kinds of the electrically
conductive circults are set; and the selective setting
device 1s capable of selecting one of a mode for blocking
conduction of one of the twe kinds of the electrically
conductive circuits and a mode for blocking conduction of
none of the two kinds of the electrically conductive
clrcuits.

[0020]

According to embodiments o©f the present invention,
there 1s provided a patch-type iontophoresis device,
characterized in that: a tape-like connecting portion for

coupling and electrically connecting the



circuits. [0020] According to embodiments of the present invention, there
is provided a patch-type iontophoresis device, characterized in that: a
tape-like connecting portion for coupling and electrically connecting the 6
working electrode assembly with the non-working electrode assembly is
wopkavided: anctthedzurrent valubisettingtdetice isiprovided imthe ¢age-tikede

ass Qﬂg?g'”ﬁspgﬁég@i@&%}] ﬁc&o%@g tq,epbpdiments of e presentieys ce
invention, there is provided a patch-type iontophoresis device,

is charatierized in thag: thetRorkirng eleetrode assenibily Gheides: the
workipgslectrode connected to the DC electric power source with the
same polarity as that of a_charged ion of the ionic drug; an electrolyte
solftishcKeldisy pbftiof RBRiAG ahtelectdlytd 88lutioh® i eletlidiyte + o7

+h8elition holding-patien being placed onya dront surfage ot thei workingrice,

electrode; a second ion exchan%e merpagg:aﬁge sele%t'inng @rllrg%of an._ .o
gFged iGh of tiie ionlc“cclr“ug, e second -~

chpposite poffity 18 thatBtihe c
intoruexchangermembrane bging placedrona fromtsuface of the elettrolytéC

elggt'%gﬁt’gehggvbg%gfgggﬁ‘eg dryg solution hojding, ottion holding fhe ionjge 4
charged ion of the ionic drug; an electrolyte solution
holding portion holding an electrolyte solution, the
electrolyte sclution holding portion being placed on a
front surface of the working electrode; a second Llon
exchange membrane selecting an ion of an opposite polarity
to that of the charged ion of the icnic drug, the second
ion 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
heolding portion being placed on a front surface of the
second ion exchange -membrane; and a first i1on exchange
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 portien; 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 charged ion of the ionic drug; a second
electrolyte sclution holding portion holding a second

electrolyte solution,
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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 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
the seufecadvithltbeoppbgite poltarity tothai«f dieghargedion obthenignitl aced on

drug; a second electrolyte solution holding portion holding a second

a frelectrlyté solutiah ththesaeond elestroble solutian haeldingipartivarbeiRghange
placed on a front surface of the non-working electrode; a third ion

membexchangel aenbranerseleating attienafthesdppositel palatity tocthehaf: of the
the charged ion of the ionic drug, the third ion exchange membrane being

chargpthéeth onfatfrent surface of the seeond ietettrolyte ssohtioneholdingrane being
portion; a third electrolyte solution holding portion holding a third

p laceldatrolytE sohitien thie deird e fektradyte sotuidre haldingy pertioh eing: holding
placed on a front surface of the third ion exchange membrane; and a

portfoorth ien kéhahgelmembragé sekecling annomof 80 the pppdsitenpdladtying a
to that of the charged ion of the ionic drug, the fourth ion exchange

thirgembenedlang padedt dpm, frohestlfacel eflthetthivd electsaltietsoutibo 1ding
holding portion. Brief Description of the Drawings

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.

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-~11
of Fig. 1.

[Fig.3]AnenlargedsectionalviewtakenalongthelineIII~III
of Fig. 1.

[Fig. 4] A circuit diagram showing an electrical system in
the patch~type iontcphoresis 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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[0022] 15 [Fig. 1] A plan 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 1I-1l of Fig. 1. [Fig. 3] An
enlarged sectional view taken along the line 1lI-1ll 20 of Fig. 1. [Fig. 4] A
circuit diagram showing an electrical system in the patch-type
iontophoresis device. [Fig. 5] An enlarged sectional view showing a part of
a cuFegt. valuensetiing gdevice v thel patchiyps iontepheiresissieviceo8 of a
[Fig. 6] A perspective view showing a main portion of a patch-type
patcientopherdsia tepice Besording ta assecond emibadimeni efdberptesemtodiment
invention. [Fig. 7] An enlarged perspective view showing a part of the 5
of ttwrenteakretsettivgdevica. [Fig. 8] A perspective view showing a main
portion of a patch-type iontophoresis device according to a third
embBdignertt] cfthe=pilesegt thvyentiopelEig. © Anienlashed: parspegtivet of the
view showing a part of the 10 current value setting device. [Fig. 10] A
currgan view skowmgtal mairdpetitoa.of a patch-type iontophoresis device
according to a fourth embodiment of the present invention.
[Fig. 8] A perspective view showing a main portion of a
patch-type iontophoresis device according to a third embodiment

of the present invention.

[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
iontophoresis device according to a fourth embodiment of the present
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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Best Mode for carrying out the Invention 15 [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 20 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

condiafnectedotodiez efegtrede assemblies 12 ane &4 With oppasite pelarities.power
an electrically conductive circuit 60 including an electrically 9 conductive

sourcosdl6? fercelectrically-connreting #e DG-elaetricspewey source d8aArRdcurrent
the non-working electrode assembly 14, and a current value setting

va ludevicer TQ cgpabkle of draversiohasaiting 8 vialiie: of acupept FearthegDE value
electric power source 16 flowing through 5 the electrically conductive

of aciccuitr@OP26M Rigre? Bhowbdbe sectippwé theswarkirg eRaaseing through
assembly 12. The working electrode assembly 12 is constituted by

the |lamgratingcaligrkingrelecttddes22,iacelectrelyte solution holding portion

10 24, a second ion exchange membrane 26, a drug solution holding

porfi6f22g, and a first ion exchange membrane 30 in this order from the

lower side in Fig. 2 and its plane shape is a circle of 10 to 40 mm in

diafeger. A driovesl heisivessiwaet &0 isartangedaarkthedoweectrode assembly
12. The working electrode assembly 12 is constituted by laminating
a working electrode 22, an electrolyte solution holding portion
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 plane 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 ispreferably constitutedbyaresinmaterial
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 desirably constituted by a

10
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surface in Fig. 2 of the base sheet 18 so as to surround the working 15

electrode 22 to the first ion exchange membrane 30. [0026] The base

sheet 18 is preferably constituted by a resin material which is hard,

insulative, and elastic such as a PET (polyethylene terephthalate) resin,

and is adapted to press the working electrode 20 22 to the first ion

exchange membrane 30 against the skin or mucosa of an organism when
condthetsheet d8-8 pulied pith tbhel adbesive shaet 20r [0027] ckherwerkirge sheet

electrode 22 is desirably constituted by a 10 conductive coating applied to
18 athe bhesdddceiofithe hasamsbeel l&anthblehdediitn amanmetabs a carbon
conductive filler such as a carbon paste. The working electrode 22 can be
pasteonstithteddoylkal copperutatec dethetahthin fibn dnittanmetobelutediipar plate
the plate or the thin 5 film may transfer to an organism upon
or aatetiaisttation dfid drugpn ¥ herefre lthelworking etectidde 22 as preferably thin
nonmetallic. [0028] The electrolyte solution holding portion 24 is
filmconstitutednby dor éxarapleoag atectrolytivrooatidy applied ia thenworkirg drug.
10 electrode 22. The electrolytic coating is a coating containing an
Therel&otrelytd; fandexamplgs ol an elentm|\dé padiquicafeprefdrgblycusedallic.
include: medical agents such as ascorbic acid (vitamin C) and sodium
asddrBate} and organic acids such as lactic acid, oxalic
The electrolyte solution holding portion 24 is constituted
by, for example, an electrolytic coating applied to the working
electrode 22. The electrolytic coating is a coating containing an
electrolyte, and examples of an electrolyte particularlypreferably
used include: 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.
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 buffer electrolyte
solutions upon dissolution in a solvent can suppress a change in

pH during energization.

{0029]

The electrolyticcoating isblendedwith a hydrophilic polymer
such as polyvinyl alcochol, polyacrylic acid, polyacrylamide, cor
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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acid, malic acid, succinic acid, and fumaric acid and/or salts thereof. 15
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 buffer electrolyte solutions upon
dissolution in a solvent can suppress a change in pH during energization.
20 [0029] The electrolytic coating is blended with a hydrophilic polymer

apprieh asteolyvinyhalcohol jiohacrylic agids polyacedamides Dol , or propanol
polyethylene glycol in order to improve the application property and

for ditderming prapeity ©f he ceating.cantds blepded Witk flidg. The coating
appropriate amount of solvent such as water, ethanol, or propanol for

ray asjustingritie viscosily of thepelestselyta soalingi The-contingrpeydet such as
blended with an appropriate additional component such as a thickener, a

a tHhREapic agenthd deforsping aggeh a,pigmast camaiflyossraccolaripg gment,
agent. [0030] The second ion exchange membrane 26 is formed by

a flappbting arsecanslioniaxghagege toating to the electrolyte solution holding
portion 24. 10 [0031] The second ion exchange coating is a coating
confa@iniBgian 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

The second ion exchange membrane 26 is formed by applying a
second ion exchange coating to the electrelyte solution holding
portion 24.

[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
dissociates topositive drug ions isused in the drug solution holding
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 ion exchange membrane 26. The coating

is a coating containing a drug (including a precursor for the drug)

12
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drug solution holding portion 28 to be described later as a counter 15 ion
is introduced. In the case where a drug whose drug component
dissociates to positive drug ions is used in the drug solution holding
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 20 with a cation

who exchange-mesin0a321 Theodrug selitiendiolding pertien28,istcoppesed (drug
of a drug coating applied to the second ion exchange membrane 26. The

ionghading is awonting Lontaining amsue (inclusing a precurser rthedmight such
12 whose drug component dissociates to positive or negative ions (drug

as wWengras aneshib 0t Sobexample fligseivion NtQ acselyRMHSUENIaS Watlhtes to
Examples of a drug whose drug component dissociates to positive ions

pos indludeilislosaine hydro chlakide: a5 amgaesthelioaigdand mardit® et ic drug
hydrochloride as an anesthetic drug. Examples of a drug whose drug

and componient dissoeiates torrielative ians ickiden ascorbiz-acid azaapmis of a
agent. [0033] The first ion exchange membrane 30 is formed of a first ion

drud Oséxchandewoatiogeppked tadhe gsug sokiondolthng potteniZh I henclude

first ion exchange coating is a coating containing an ion exchange resin
ascamioiwhiek dd ies exchldrgengroupdisiitg an ion having the same
conductivity type as that of the drug ion in the drug solution holding

[0033]

The first ion exchange membrane 30 is formed of a first ion
exchange coating applied to the drug solution holding portion 28.
The first ionexchange coatingis acoating containing an ion exchange
resin into which an ion exchange group using an ion.having 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 ionexchange resinobtainedby 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 perfluorocarbon
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portion 28 as a counter ion is introduced. In the case where a drug 15
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 resin. [0034] An ion exchange resin obtained by
introducing a cation exchange 20 group (an exchange group using a
cation as a counter ion) such as a sulfonic group, a carboxylic group, or a

skelRhospheHe grUR:REY aROlyMer Baving:a BreedimensienalpeMelcut any
structure such as a hydrocarbon-based resin (for example, a polystyrene

1imiresii@ran acrylic resin) or a fluorine-based resin having a
perfluorocarbon 13 skeleton can be used as the cation exchange resin
withaui agmy limitation. [0035] An ion exchange resin obtained by
introducing an anion exchange 5 group (an exchange group using an

anign as a QRS iN) sWeh aHa HIMBNHIMIAG SECHH: 31 56£QREA YN exchange
amino group, a tertiary amino group, a quaternary ammonium group, a

grouyridyhgeotsh angdeidazele QLR afuaiaery RYdintymewPiehd such as
quaternary imidazolium group into a polymer having a three-dimensional

a prietweik stidetareyioginilar totbahindhe case o the-eatign exehangtary amino

resin can be used as the anion exchange resin without any limitation.
group036] g3 iman gnianged view ghewing that e AoN-wetking, an imidazole
group, a quaternary pyridinium group, or a quaternary imidazolium
group into a polymer having a three-dimensicnal network structure
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 1s an enlarged view showing that the non-working
electrode assembly 14 is constituted by laminating a non-working
electrode 32, a second electrolyte solution helding portion 34,
athird ionexchangemembrane 36, athirdelectrolyte solutionholding
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 that 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
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electrode assembly 14 is constituted by laminating a non-working 15
electrode 32, a second electrolyte solution holding portion 34, a third ion
exchange membrane 36, a third electrolyte solution holding 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 20 as that of the working

solugleetiodmassampbly d2: [RA37 4The norwworking elecinader3z has thesoiution

same constitution as that of the working electrode 22 in the working

holcglegtiede assanduy-kd wang heneonstituiions ardompopentsf e solution
second electrolyte 14 solution holding portion 34 and the third electrolyte

holddoldtiern holdimg partion 38 are the same as those of the electrolyte
solution holding portion 24. [0038] 5 The third ion exchange membrane
36 isofbaagd of an ion exchange coating applied to the second electrolyte
solution holding portion 34. The ion exchange coating is the same as the

firsTioa exdhahderceating: ntwhiehihestirist daniexchangaimembrane3{ishange
formed, and the third ion exchange membrane 36 functions as an ion
coa texchangellitmeambtane stndarde thedfirstiog exchabge imemtyade 38. portion
[0039] The fourth ion exchange membrane 40 is formed of the same
34. setend danexchange costingras thatidescsibad ahowhapplied to the thikthange
coating 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.

[0039]

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

second ion exchange membrane 26.

[0040]

Aworkingelectrodeterminal 42 isarrangedon 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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electrolyte solution holding portion 38. The fourth ion exchange 15
membrane 40 functions as an ion exchange membrane similar to the
second ion exchange membrane 26. [0040] Aworking electrode terminal
42 is arranged on the upper surface in Fig. 2 of the base sheet 18 in the
working electrode assembly 20 12, and conduction is established between
the working electrode terminal 42 and the working electrode 22 of the

on twerkipgelectredesassembly 12 through a throughrhalerariangesker ththeet 19
base sheet 18. [0041] Similarly, a non-working electrode terminal 44 is

in tagangedwih-an e eppeitsttacedn fien3 af the poanworkinghase sheels
19 in the non-working electrode assembly 14, and conduction is

estabStablished betvwean hrecnapnvaerkingielgckade-terminaltdd-andi#ile 44 and the
non-working electrode 32 of the non-working electrode assembly 14 5

non-thseudhg thieughriiele fapned améheonrwrkingdaskssteedds. a0042b1y 14
The DC electric power source 16 is arranged to cover the upper side of

throthehwarking-elegtiets termfinaimd (@043 hE0 Tibe D electiic pawer sheet 19.
source 16 is constituted by a button battery 46 and a mold resin 50
compoged of an insulating material for integrally molding the button

battery 46. [0044]

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

[0043]

The DC electric power scurce 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.

[6044]

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 couplingbelt 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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As shown in Fig. 4 (a circuit diagram), the cathode side of 15 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. 20 [0045]
Reference numeral 54 in Fig. 1 denotes a coupling belt composed of, for
exaoplecq PET film for coupling the base sheet 18 and the non-working
base sheet 19. The electrically conductive cord 62 is arranged along the

surfage efitbetcouphng bekSdahe {G046]-dhe elerticallyeonsisistive Ok metal
62 is composed of a metal film formed on the coupling belt 54, and the

£11nciseniadlug Seiling «devicen Onraltdes a Hladlike eleaitiealiesistoni® setting
arranged in 5 parallel with the electrically conductive cord 62 and a

devieonmertonéd wikch is eampesad of alretat-filanand €andierstuek almenged in
arbitrary portion between the electrically conductive cord 62 and the

paradleettical tasistoe 72 larcenged-n paraliel dodsitosetecttvaly eomnectdbeénector
electrically conductive cord 62 and the electrical 10 resistor 72 upon

74 wiatiekings[@d4fobete cthe: ahedtrdaliy tandtietivandre 62 isslectriaallprbitrary

blocked by being cut at an end on the side of the non-working electrode
portion between the electrically conductive cord 62 and the
electrical resistor 72 arranged in parallel so as to selectively
connect the electrically conductive cord 62 and the electrical
resistor 72 upon sticking.

10047

Here, the electrically conductive cord 62 is electrically
blockedbybeing cut at an end on the side of the non~-working electrode
assembly 14. The end of the resistor 72 on the 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 apart of the insulating film 75A surrounding
the connector 74. When the connector 74 1s 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
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assembly 14. The end of the resistor 72 on the side of the working 15
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 20 film formed on one
surface of an insulating film 75 A. An adhesive layer 75B is arranged at a

di rRart eftherinspiatingsfila, £5A-surqurdinge the.connestor ¢ Whentheve 1ayer

connector 74 is attached to the coupling belt 54 so as to cross the

75B elechigadly copdyctive;eard 82:aRd the: elrelticaliosisiertizat an APHEAY i shed
portion in the longitudinal 17 direction of each of the cord and the resistor,

betvBeRdERsIVe layarr 128 i3 ynpeslablysivek inarsiateowhere conductieRisical
established between the electrically conductive cord 62 and the electrical

resesiStor 2y theccorngaien &4 Furthermienen ardiRstdating covet dditing cover
75C having an adhesive layer is stuck to cover exposed portions of the

i 1nelestrigallyiegnduciviheeythe? Bagdhe gleptricak resister 2 sQphalddgortions
adhesive layer cannot be peeled. [0049] The resistance value of a newly

of tlesmerkeleetrically gonduetiver 10circuitisaspt yydtherpositied©f i cal resistor
conduction between the electrically conductive cord 62 and the electrical

72 desisinity Zfoemed by heecanngsiorahitbat ig:dhg tanpsa of the electrical
resistor 72 in which a current from the DC electric power source 16 flows.
foo4e9]

The resistance value of anewly formed electrically conductive
circuit is set by the positionof conductionbetween the electricaily
conductive cord 62 and the electrical resistor 72 formed by the
connector 74, that is, the length of the electrical resistor 72
in which a current from the DC electric power source 16 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
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Accordingly, the value of a current flowing in the electrically 15 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. 20 [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

e leceien! value-selting (dayice-86 bavingsonstluiians diferant feom dhese-afi 1y
the 18 electrically conductive circuit 60 including the electrically

conderiduetive sprl 62 anddhecerent value saftingedevee ¥ Thevatber 70. The
constitutions are the same as those of the patch-type iontophoresis

othede\dem 30.iAceardinglya the samedeipsence syvbelsorag hoseaidhe £ ype
patch-type iontophoresis device 10 are given to the same constituent

i ontwts padidestsiption af she pasisds @mitied., [@0R2sEhe rargeebii€e symbols
electrically conductive cord 82 in the patch-type iontophoresis device 80

as tarcesdiog talke pacand-1Gpabpeimentinris directier ofelettiicate given to
conductivity having substantially the same length as that of the coupling

the belid4im arduiperntiop 8t 3 heeid@ss vallp seding tdeieebris cdpablei tted.
of being stuck to the cut portion 83, and is constituted by at least
[0052]

The range of the electrically conductive cord 82 in the
patch~type iontophoresis device 80 according to the second
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
of 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 values or different current amounts.
Upon setting of the wvalue 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

fiim-like shape on the surface of an insulating film 87A, and the
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two kinds of electrically conductive cords 86A and 86B for setting 15
having different resistance values 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 20 83. [0053] The electrically

per iGOMELptive COrds:86A and-86Bfarsetingare coblanedhy formingenive layer
electrically resistive material into a film-like shape on the surface of an
87B .nsulating film 87A, and the 19 periphery of each of the cords is
surrounded by an adhesive layer 87B. [0054] Accordingly, in the case of
the corent value setting device 5 86, the electrically conductive cord 86A
or 86B for setting is chosen in accordance with the value of a current to be

setpanchihei selectedi ard és Stk witheneouplingdett 54 with thetaitrof device
the adhesive layer 87B in such a manner that the selected cord fills the
86, thk pdrien 83x{lihe elentlicallyi cenductive 6ard:82 ¢ Mingdke 4ng is chosen
electrically conductive cord 82 into an electrically conductive state. [0055]
in altshodibhhe noted thatthe lestricallyccondeettve cardss864 and the selected
cord is stuck to the coupling belt 54 with the aid of the adhesive
layer 87B in such a manner that the selected cord fiils 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 B6A
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.

[G056]

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 described.

[0057]

The third embodiment employs an electrically conductive
circuit 94 including electrically conductive cords 92A and 922B,

and a current value setting device 96 having constitutions different
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and 86B for setting may be formed on one surface of one insulating 15
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 20 invention shown in Fig. 8 will be
described. [0057] The third embodiment employs an electrically

f ronfOnElystive, €ireyit 94including electrically condugtive.cerds 924 and 928,

and a current value setting device 96 having constitutions different 20

consffaradhasmefibe first and secopd Sohodinants; THe Ohes ConsiBRS iment s .

are the same as those of the first and second embodiments . Accordingly,

Accdha sageeferencemunbalsasthese Oire-first 880 88GRNG £ the first and
embodiments are given to the same constitutions, and 5 description of the

secorsHiMiens ieamited: 0958k The sursat wlie seling devicei 35y, theng
patch-type iontophoresis device 90 is constituted by the at least two kinds

de s cafiglecteenlly copeictive, serds 32/ ard 93B sranged in parallel 10 and
having different resistance values or different current amounts. The

curiens yafue setting device 96 constituted by the electrically conductive
circuits 92A and 92B includes a selective setting device 97 capable of

blogkiag eartestionefiane elthe aleetdealyce 96 in the patch-type

iontophoresis device 20 is constituted by the at least two kinds
of electrically conductive cords 92A and 92B arranged in parallel
and having different resistance values or different current amounts.
The current value setting device 96 constituted by the electrically
conductive circuits 92A and 92B 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 92B is composed of ametal film, and the selective setting device
97 includes blocking buttons 98A and 98B capable of breaking or
cutting the electrically conductive cords 92A and 92B by pressing
in the thickness directions of the cords.

f0060]

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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conductive circuits 92A and 92B. 15 [0059] Specifically, each of the
electrically conductive cords 92A and 92B 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 92A
and 92B by pressing 20 in the thickness directions of the cords. [0060]
Each of the blocking buttons 98A and 98B is composed of an insulating
and Parerit suchas veresin etacheag t0 a hoteportionofng cayer #ar-99 fdthned to

which the electrically conductive cords 92A 21 and 92B are covered. The
havdipgofithe bettang bee sachfermerhtoy hawamacuterangle s thattheylm-1ike
can cut or break the film-like electrically conductive cords 92A and 92B
eleatmércthelgovernitnGoi ve peesséd I8 AR thickhesmRdikegtion: idter dhatythiei im 99
buttons can 5 be removed and wasted. [0061] Accordingly, the selective
is psettingdleviceé 9y hdapaide sfdsettng thenvaluk f @rcutrent, flomengirt thens can
electrically conductive circuit 94 in three stages on the basis of three
be randesd modeWast@dlocking conduction of the electrically conductive
cord 92A, a mode for blocking conduction of the electrically conductive
cord®2&] land a mode for blocking conduction of none of the electrically
conductive cords 92A and 92B. After the value has been set, the
Accordingly, the selective setting device 97 is capable of
setting the value of a current flowing in the electrically conductive
circuit %4 in three stages on the basis of three modes: a mode for
blocking conduction of the electrically conductive cord 924, 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 been set, the
blocking buttons 98A and 98B are removed, and their marks are covered
with an adhesive tape or the 1ike. 1In this case, the setting cannot

be changed thereafier.

[0062]

The selective setting device 97 selectively cuts or breaks
the electrically conductive cords 922 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
asfollows. As shown in Fig. 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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blocking buttons 98A and 98B are removed, and their marks are covered
15 with an adhesive tape or the like. In 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 20 blocking buttons 98A and 98B, or blocks conduction of none of
the cords. Alternatively, a current value can be set in three stages as

98A fallawssBs sheavpiniRignOmpanits ob e elestrically corduetiviey coeds 92Aa £ilm
and 92B in their directions of electrical conductivity are designed to be

or tieendvatinstead of placing theibleskisgtuttons 22:98A and@8B, andrpuly of a
members 98C and 98D each composed of a film or the like are stuck in

curradviancefodhe pastso Ypanesetting ahemperreniovauenane ®bthiespplilled from
members 98C and 98D is pulled from the outside to block the electrically

the condectee cord924lorid28 & beta bliock Nopecefriba eteictidcalyrd 92A or 92B
conductive cords 92A and 92B. [0063] A current value can be prevented

or tfroml beikhgnchengel] bira edercas langlay endsdfthd pull taerbet886nd 92B.
and 98D projecting toward the outside are separated from each other
after@héelirrent value 10 has been set. [0064] Next, a patch-type
iontophoresis device 100 (the entirety of which is not shown) according to
a feurth endyodimehtof the frespaevented from being changed by a user
as long as ends of the pull members 98C and 98D projecting toward

the outside are separated from each 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-typeiontophoresisdevicel00isdifferent fromthose
of the first to third embodiments in the constitution of the DC
electric power source 16 and the constitutions 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-type
iontophoresis device 100 includes constant current diodes 104A and

104B having control current values different from each other. A
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invention shown in Fig. 10 will be described. 15 [0065] The patch-type
iontophoresis device 100 is different from those of the first to third
embodiments in the constitution of the DC electric power source 16 and
the constitutions of an electrically conductive circuit including an
electrically conductive cord and 20 of a current value setting device.
[0066] An electrically conductive circuit 102 in the patch-type

curdentophelesis devieerl®lincludes ropstont suaprtgiodes d4Aa in a mode
104B having control current values different from each other. A 23 current

for valleseitinglderite dRorg atiapied-toiepemiedna modendorsaleetivelycurrent
blocking connection of one of the constant current diodes 104A and 104B

diodedhe O3 eleriric powersoukee $6 arla-mode fosblecking geareatdnef a mode
none of the diodes to the power source. 5 [0067] Specifically, it is

for rebouinenrded thatthe blockingduons 38le alich9BB ardhenlbower source.
members 98C and 98D for selectively blocking conduction of one of the
elegteioalihj conductive cords 92A and 92B or for blocking conduction of
none of the cords be used for the 10 current value setting device 106.

[0068Fk AsiShoadiiin, Fig: 16, te-constartcetirtenitdiole L1004k and bo4Bons 298A
are arranged laterally to or on the DC electric power source 16
and 98B or the pull members 98C and 98D for selectively blocking
conduction of one of the electrically conductive cords 92A and 92B
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 the 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 diodes 104A and 104B to have a
maximum value in the case where a mode for blocking conducﬁion cf
none of the constant current diodes 104A and 104B is selected upon
setting of a current wvalue.

{0070}

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

and 100, eachof theworkingelectrode assembly 12 and the non~-working
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composed of a button cell, and are integrally molded into a flat 15 shape
by a mold resin 108. [0069] In the patch-type iontophoresis device 100, a
current flows through the two constant current diodes 104A and 104B to
have a maximum value in the case where a mode for blocking conduction
of 20 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

e lecdomeas 10s 8fy 99, 1and-109 ach Of thenworking elechafle Assembly #2wever,

and the non-working 24 electrode assembly 14 has a pair of ion exchange

the PIIBBIANES-AaWewR i Padresent kwention s Aot limited hereth dhevention
present invention is applicable also to the case where each of them has

is appeiensxehangs teeotuanes s {0744 Bachdl ther@rankvaiue sefting change

devices 70, 86, 96, and 106 is arranged at a position on the coupling belt
menk24difeeach of the embodiments. However, the present invention is not
limited thereto. Each of the devices may be arranged in the working
elegipode assembly 10 12 or the non-working electrode assembly 14, or
may be arranged across the assemblies and the coupling belt. Industrial

Applicabilty {0 Zurrent value setting devices 70, 86, 96, and 106
is arranged at a position on the coupling belt 54 in each of the
embodiments. However,thepresentinventionisnotlimitedthereto.
Each of the devices may be arranged in the working electrode assembly
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 small-sized DC electric
power 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 tousethepatch-type iontophoresisdevice

reasonably.
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In the patch-type iontophoresis device of present invention, 15 the
amount of a current supplied from a small-sized DC electric power source
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
CLAIM Ercuit including a film-like electrically conductive structure. Then, the
doctor may have 20 expectation of his patient to use the patch-type
iontophoresis device reasonably. 25 CLAIMS [1] A patch-type
golqto%hore§isquvice cqrggrﬁiging:o a working electrode assembly and a
hoh-Wor%?n@ce‘leéﬁgge “assembly each Used for administering an ionic

drug by means of jontophoresis; and a DG electric powdﬁ% rcgy .o .
i ; he =3 I ot
%oﬁgéﬁijéa%oe’;lﬁg&rnogd%le%ﬁsrg e gf%her\l/vorlfina%?e&?o ea;ésemlbeiy and

assemi ‘”0”"5"8Eki%%.Sé?cgggeaoém%i”aﬂPéWQ%”%S'GEHR% §%@bl!yywméans cf

1 !
opgoseite polarities, characterized in that: the device further comprises an
S onto L%: écsallg condyctive circuit |nclud|n_g a film-like electrically conductive
ord provided between the DC electric power source and at least one of

the-working electrode of the working electrode assembly and \the  c1cccrode

non-working electrode of the non-working electrode assembly; a current

of tnhYalug sefting device capable.of irreviersibly: sgtting.a value of cugrentfrodye orf

the DC electric power source by

the ndn—working electrode assembly with opposite polarities,
characterized in that:
the device further comprises an electrically conductive
circuit inciuding 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 ele;trode assembly;
a current value setting device capable of irreversibly
setting a value of current from the DC electric power scurce by
means of one of switching and partial blocking of the
electrically conductive circuit; and
the current value setting device comprises
a film-like electrical resistor and the electricaily
conductive cord arranged in parallel with each other and
a film-like connector stuck so as to selectively

connect
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means of one of switching and partial blocking of the electrically
conductive circuit; and 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
an arkpnrade2dan h?&ﬂa?fp&tibﬁ%éﬂé%ﬁdi?uadtfna diréctiory of the sléctrical
. uk_re,sistlor and an arbitrary .portion in a longitudinal .direction ofihe Crudinal
- elect Hiricdly tondubtive Eordh ofié &hd'iA t e%%“gﬁﬁgﬁaﬁa‘irgctlo%n(%]tﬁg HRAL
; electrical resistor.is electrically blocked; and an end of the electricall
dlrec%ﬁ&u&i"vetcoerd%lnegﬁ *66682!1?& sfa%ntoutﬁg ohe end of the electrical ’

resistor 0 the longitydinal direction,s eletically plodked, 1A <. o a1
pa?ch.-type iontophoresis dévice comprising: a working electrode
r{_BS;.LS;E\ssemté)ly and a non-waorkin iglggté%Qe %sgembly each used for

8}1“.11. SLeCTrLlCad r'n ? . .
administering an ionic drug by means of iontophoresis; and a DC electric .

ROWET, 204 %t%oémgfée @i%%’?ﬂ?n glegtrade. of the working electrode. ;
ctro

Q §
assem%ly and a non-working ele e of the non-working electrode

side ASS§MBlyWith opposite polarities, Gharacterized inthat: the deyice further
comprises an electrically conductive
longitudinal direction is electrically blocked.

2] A patch-type iontophoresis device comprising:

a woﬁking 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~woerking electrode assemblyrwith oppogite polarities,
characterized in that:

the device further comprises an electrically conductive
circuit including a film-like electrically conductive cord
provided between the DC electric power scurce and at least one
of the working slectrode of the working electrode assembly and
the non-working electrode of the non-working electrode assembly;

a current value setting device capable of irreversibly
setting a value of current ILrom tbe DC electric power source DY

means of cne of switching and partial blocking cf the

electrically conductive clrcuit: and
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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

hon-working electrode assembly; a current value settin gevige; capable of

SrrEGersibly selting & valugTof clifrent figim the DC BIECtHc power sotrce.

by means of one of switching and partial blocking of the electricall e
the < LdRTace AR BRE 278 Bart b entifety Bf e IBSrEATh comduye -2 121
cord in_the electrically conggctiv_e circuit in a directionof electrical
“Cgﬁgﬂ"cﬁ/ityl/gls 3 cut bo?t?olﬁ; at'i&ast two kinds of electrically conductive
Sorde for Seitino capatle Of being Gk lo the UL ROMIAN 300 BBYIRG. <o
different resistance valties or different current amounts are prepared; and

sett l%ga(%ltae% g@y gonductive cords are capafle of being, selegtively siuckas,

a electrlcalfyngond'uctlve circuit from the working electrode to
diff efrr]eenr*gor%-g\lsofiéln gneégc'[ C!L%Jé%l EQG£P§EEVB§{OQIQPPQ§9§|%%%\QB‘%S are
according to claim 2, characterized in that the electrically conductive
prepaggg:gs for setting each comprise a film comprising an insulating material, a
" “metal film formed on one surface of the film, and 27a

condu

the electrically conductive cords are capable of belng
selectively stuck as a2 part of the electrically conductive
circuit from the working electrods to the non-working electrode.

(3] The patch-type lontophoresis device according to claim
2, characterized in that the electrically conductive cords for
getting each comprise

a film comprising an insulating material,

a metal film formed on one surface of the f£ilm, and
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an adhesive layer provided on a periphery of the metal film on the one
surface of the film. [4] The patch-type iontophoresis device according to
claim 3, characterized in that the at least two kinds of the electrically
conductive cords for settirlg)a(e‘formed on one surface otheCEame film. . 1
it GaHdSive TRt provided 5h a pefiphary ot dath of the elechricatly ~ ™
hconductive cords. [SLTh ca;c,hﬂ?(pe iontophoresis device according to
on - LRI 1 5EHaracterized i that the current value setting device comprises

at least two king of electrically canductive circuits_having diff rent Tadm -
regs‘is?zflhge ]\Dlgﬁjei otft\&fﬁer*e%?g&ﬁénﬁtraerﬁ%Sntgc,e}fﬁecgle%ﬁ%:%ﬁ)clg cgﬁdﬁgtiv%’am

3, cngifguis being ananoed In parallel with,eqch other and g.sclective, setting
evice capable of blocking conduction™ of the electrically conductive cord

el ecc SXCEPLfoOr ato'saat&%%]fgh é%%é%i%&&“,’%%‘é@ﬁ%&f gh%e'fstﬂ&gﬁy on one

Y O !
con uct%e circuits. e patch-type lontophorésis device accordlng to

sur£a RIS, charag ﬁgi%_th@me_ glectrically, conductive cord comprises a

i
metal film; and the selective setting device comprises a pull member

periphaRAPIE of removing %H%”ﬁé'l%@f&%‘ﬂg{) in.a,direction of eleciric

current. [7] The patch-type iontophoresis device according to claim

[5] The patch-type ilontophoresis device according to claim
1, characterized in tThat the current value setting device
comprises

at least two kinds of electrically conductive cilrcuits
having different resistance 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 one of
the at least two kinds of the electrically conductive circulls.

[6) The patch-type lontophoresis device according to claim
5, characterized in that

the electrically conductive cord comprises a metal film;
and

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

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

5, characterized in that the electrically conductive circuits
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5, characterized in that the electrically conductive circuits 28 comprise
constant current diodes, respectively, having control current values
different from each other. [8] The patch-type iontophoresis device
according to any one of claims 5 to 7, characterized jn th@i two kinds of

COMPIiRE efediritally CoRdERE cittUitsHie sEESRIY the'Seféctive ettifg daVict ™

IS c%pﬁable of selecting one of a mode for blocking conduction of one of

curreles Kig Kitds of thé 'S8ctritay cSritetive &fféuits and a mode for

Eéocki%? conduction of none %f the two kinds of the electricalgy fo any
nductive@reuits 187 The pa &Q?fpléei%ﬁfopﬂ%}ré’"s?ée davice aceording to
any, one of claims 1 to 8, characterized in that; a tape-like connecting
one Ol|Do“r‘tio‘_’lrf'“fg)? coupl?ng and ea}egtrlcawconnectlngt e working electrode

asee %"%‘t%%h%y?é’”é‘&’%%‘%@giE'aefﬁr%‘?%c?%%%@gwé povideds. and e oo
current value setting device is provided in the tape- like connecting
portion. 29 Abstract A patch-type iontophoresis device (10) comprising a

d : .
an working electrode assembly (12), a non-working electrode assembly, a

E%% 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.

(8] The patch-type lontophoresis device according to any
one of claims 1 to 8, characterized in that:

a tape-like connecting_portion for coupling and
electrically connecting the working electrode assembly with the
non-working electrode assembly i1s provided; and

the current value setting device is provided in the tape-

like connecting portion.
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10

electric power source 16 and an electrically conductive cord 62 for

connecting the working electrode assembly 12 and the non-working

electrode assembly are arranged on a coupling belt 54 for coupling the

working electrode assembly 12 and the non-working electrode assembly

14, a current value setting device 70 being provided with an electrical

resistor 72 in parallel with the electrically conductive cord 62, a connector
Abst rH-eing stuck to arbitrary portions of the electrical resistor 72 and the

electrically conductive cord 62 upon setting of a DC value so that the

resister-and-theceorts are pannected tdeachother andap Nsulating: fitmr king

75A being provided with the connector 74 stuck to the coupling belt 54
elecvithithezaid cafrdn/adhesive tayer75Borking electrode assembly, a DC

electric power source 16 and an electrically conductive cord 62
for connecting the working electrode assembly 12 and the non-working
electrode assembly are arranged on a coupling belt 54 for coupling

the working electrode assembly 12 and the non-working electrode

~assembly 14, a current value setting device 70 being provided with

an electrical resistor 72 in parallel with the electrically

conductive cord 62, a connector 74 being stuck to arbitrary portions
of the electrical resistor 72 and the electrically conductive cord
62 upon setting of a DC value so that the resistor and the cord
are connected toeach other, andaninsulating £ilm75A being provided
with the connector 74 stuck to the coupling belt 54 with the aid

of an adhesive lavyer 7T5B.
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