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IONTOPHORESIS DEVICE Technical Field [0001; The presen invention
relates to an,iontophoresisdevice 5 for administering a drug ion to an
organism by applying a voltage. Background Art [0002] As such an
iontophoresis device described above, as described in WO 0303742
publication, there is given one including 10 a DC power supply, a working
side elect rode assembly, andanon-working side electrode assembly, for
administering a drug sol&fi8R @ BKRESEMueb¥d frbm an ion exchange
membrane of the working side electrode assembly. [0003]
Theworkingside electrode assembly in theiontophoresis 15 device
described in the WO 0303742 publication is formed by stacking a first ion
Techaxichahgé FémMbrane constituting an organism contact surface with the
skin or mucosa, a drug solution holding portion, a second ion exchange _
[ 00Ghémbrane T4 first eRSIBIYRSSIGHOR FSIdivb e BrficH) 4RB BORBAGTS sieevice
electrode assembly in the stated order. 20 [0004] Besides, the |
for Aehivoking Sidwefectiote 438ekbIyis FoHABA BY SHcRinga fothtRicip L tage -
exchange membrane which being an organism contact surface with the
skin or mucosa, a third electrolyte solution holding portion, a third ion
exchange membrane, a second electrolyte solution holding portion, and a
Baclkiprrworkidg Side 1 electrode in the stated order.

[0002] As such an lontophoresis device described above, as
described in WO 0303742 publication, there is given one including
aDCpowersupply,aworkingsideelectrodeassembly,andanon—working
side electrode assembly, for administering a drug solution to skin
or mucosa from an ion exchange membrane of the working side electrode
assembly.

[0003] The working side electrode assembly inthe iontophoresis
device described in the WO 0303742 publication is formed by stacking
a first ion exchange membrane constituting an organism contact
surface with the skin or mucosa, a drug solution holding portion,
a second ion exchange membrane, a first electrolyte solution holding
portion, and a working side electrode assembly in the stated order.
[0004] Besides, the non-working side electrode assembly is
formed by stacking a fourth ion exchange membrane which being an
organism contact surface with the skinormucosa, athirdelectrolyte
solution holding portion, a third ion exchange membrane, a second

electrolyte solution holding portion, and a non-working side
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[0005] IL is naturally required for the organism contact portions which
being tips of the working side electrode assembly and the non-working
side electrode assembly to effectively 5 administer -the drug solution in
contact with the skin or mucosa. However, on the working side electrode
assembly side, administration efficiency of the drug solution ion is largely

varied depending on dryness of the skin, quantity of sebum, thickness of
elecdirgtf Eoridtin Sérthediker £90006] As a countermeasure therefor, it

is conceivable to bring the working side electrode assemb(l}/ and the

[0007dn-workingside® eReirda8 hsEemB Mo SontaRf with the Sk 6r MlicsSR tact
after removing the sebum and the stratum corneum from the skin as
POTTHARR 28 PGRIRE L J60G A oREVER AbBTE feriGviig Tpet ?o%tgfotﬁg assembly

sebum and the 15 stratum corneum, there occurs no trouble if the ,
and o5 BfaiioRAE CEAGNLRA by & Rurde G thEINE At RRHCR indifuné - o5 L7o1Y

However, if the iontopharesis device is used by a userg himself at his
admigpiRé &gy ’fﬁ‘@Ii%}%ﬂe%‘%%@nﬁ@n@&%ﬁgﬁngBb%}éra}i\aoen gein or mucosa.
troublesome, thereby being not likely to conduct. %9 Disclosure of the

HowqHGantioh [OB0EP RS IVEhtGIENES bES madeTh View of te 2dministration

above-mentioned problem, and has an.obllect of the ianntion to, gg)v(ijde%ending

ef i BRtopHoredi8 Hedicednrich i 5hstridted o thatthe Y2 Va5

on dryness of the skin, quantity of sebum, thickness of stratum
corneum, or the like.

[0006] As a countermeasure therefor, it is conceivable tobring
the working side electrode assembly and the non-working side
electrode assembly into contact withthe skinormucosaafter removing
the sebum and the stratum corneum from the skin -as much as possible.
[0007) However, about removing operation of the sebum and the
stratumcorneum,thereoccursnotroubleiftheoperationisconduéted
by a nurse or the like at a medical institution. However, if the
iontophoresis device 1s used by a user by himself at his home, or
the like, the above-mentioned removing operation is troublesome,

thereby being not likely to conduct.

Disclosure of the Invention
[0008] This invention has been made in view of the
above-mentionedproblem, andhas anobject of the inventiontoprovide

an iontophoresis device which 1s constructed so that the
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iontophoresis device may be used after removing the sebum and the

stratum corneum partially or fully at a region for administering the drug

solution ion on the skin. [0009] That is, the present invention provides an

iontophoresis 5 device including: a power source; and a working side

electrode assembly and a non--working side electrode assembly

connected to the power source, for administering a drug ion held in the
iontymkinge side dleciodetssdrfoly 16 ArdrgRRisHTON 8 drjgnipum and the

contact surface at a tip of the working side electrode assembly through 10

st rajoltage applisa fmﬁ*@ﬁ@bév(/e%oékb%}m #hich: ¥R icHtopRETERE Hevitee T 119
further includes a release liner which is attached so as to cover the

the oigaismedortacrsurfatecdnd-ideetable by pulling the release liner in
one direction along the organism contact surface; and on a front surface

[00@Re of the rBlesisé Hiné AHE VPGaniShT ABCGHALE SUrAES, AphaB fitmnorests
which is connected to the release liner at a vicinity of an end portion

de v bppositctohesiilify dsttBn SSIHE GRd VersTat oAt Hfort sifffaggectrode
region of the organism contact surface, and a paste layer attached to the

assHopt JuAAcE DIRE DESE FilMaré pRSided the pasteayerhaving apnected to
adhesive 20 force which is peelable with respect to the skin by pulling the |
the tp@ediFRWErE thePUIRME dRecidh: ThHas? the ABovBIBRkGNCH Hhe working
~_problem. may be solved by mounting the device after removing even a
s 1At IARGHAST tE SEARIN cofhetin AREahe Y8odCst tRE sRin phivFth contact

use of the device.
surface at a tip of the working side electrode assembly through

voltage applied from the power source, in which: the iontophoresis
device further includes a release liner which is attached so as
to cover the organism contact surface and is peelable by pulling
therelease liner inonedirectionalongtheorganismcontact surface;
and on a front surface side of the release liner, in the organism
contact surface, a base film, which is connected to the release
linerata\dcinityofanendportionoppositetothepullingdirection
side and covers at least a front surface region of the organism
contact surface, and a paste layer attached to the front surface
of the base film are provided, the paste layer having an adhesive
force which is peelable with respect to the skin by pulling the
base film toward the pulling direction. Thus, the above-mentioned
problem may be solved by mounting the device after removing even
a little amount of the stratum corneum and the sebum of the skin

prior to use of the device.
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3 Brief Description of the Drawings [0010] [Fig. 1] An exploded
perspective view illustrating an iontophoresis device according to
Embodiment 1 of the present 5 invention. [Fig. 2] A sectional view of the
iontophoresis device. [Fig.3]Asectional view schematically il.lustrating a
process of exfoliating a base film in Embodiment 1. [Fig. 4] A sectional
view schematically illustrating an 10 iontophoresis device according to
Embodiment 2. [Fig. 5] A sectional view schematically illustrating an
iontophoresis device according to Embodiment 3. [Fig. 6] A sectional view
Briesehearatichny ifistfing an IohispRvtésis device according to
Embodiment 4. 15 [Fig. ;] A sectional view schematically illustrating an

[001dkoliating proegss fbr Ap&ste 184G InEShBBaTTent 2. B Mode for 2t 1ng an
carrying out the Invention [0011] Hereinafter, description is made of

iontmpbedirterts 195126 4 dF B presentiAvemione ERfBbdinterit 1 (60 f2]PTeSent
Next, an iontophoresis device 10 according to an Embodiment | of the

invesedént-invention will be described in detail with reference to Figs. | to 2.
4, ‘
[Fig. 2] A sectional view of the iontophoresis device.

[Fig. 3] Asectional view schematicallyillustratingaprocess
of exfoliating a base film in Embodiment 1.

[Fig. 4] A sectional view schematically illustrating an
iontophoresis device according to Embodiment 2.

[Fig. 5] A sectional view schematically illustrating an
iontophoresis device according to Embodiment 3.

[Fié. 6] A sectional view schematically illustrating an
iontophoresis device according to Embodiment 4.

[Fig. 7] A sectional view schematically illustrating an

exfoliating process for a paste layer in Embodiment 4.

Best Mode for carrying out the Invention
[0011] Hereinafter, description is made of Embodiments 1 to
4 of the present invention.

Embodiment 1
[0012] Next, an iontophoresis device 10 according to an
Embodiment 1 of the present invention will be described in detail

with reference to Figs. 1 to 2.
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[0013] The iontophoresis device 10 is formed of a DC electric power
source 12, a working electrode assembly 20 connected to one of an
anode and cathode of the DC electric power source 12, and a
non-working electrode assembly 40 connected to the other of the 5 anode
and cathode. The device administers a drug ion held by the working
electrode assembly 20 to an organism with a voltage from the DC electric
[0015dwer sourkBel 2 eirbagh anssTganis toatdd duiface oA whighTeiRgertric
tip surface of the working electrode assembly 20. 10 [0014] In the
powdsntophoresibUevice 20K dA6h Df 8 Wordng SElethéde 23seRibiF 2Bthd© one
the non-working electrode assembly 40 is constructed by interposing
of agorstiftimt membeis st axla Hitg ol tistFidldingsoriicn Betwéén 42, and
base end support 14 and an intermediate support 16, which are
a nopveHHppLiard R 8seiGrRRATS bf H0resii Bfsdtichad elyeréanst the
foam, or by receiving the constituent members in through-holes formed in
anodRednrarweineesuppore 189 s tiFSHsbort FdrfioR fgf.‘jf%eiﬁés@%ha by the
support 14 and the intermediate support 16 are formed into the same
WO liAe] SR e DRFS@SHRIDS 16 fftnied 86 a8te BR1&Ryer Hidh theyoltage from
supports 20 14 and 16. [0015] In Fig. 2, the base end support 14, the
the ptefhediate %Wﬂ%?&ﬁéf%éztig%ﬁﬁ&? PPNAGE Hrels sl saRgitRar face

adhesive layers 14A, 16A, and 18A, respectively, at the lower surfaces

201 thiredh SFA8 Be SiickTs OrRAndthelt A tHE SkmRdinie GRerode assenbly
20.

[0014] In the iontophoresis device 10, each of the working
electrode assembly 20 and the non-working electrode assembly 40
is constructed by interposing constituent members such as a drug
solution holding portion between a base endvsupport 14 and an
intermediate support 16, which are overlapped and are each formed
of a resin sheet such as polyurethane foam, or by receiving’the
constituent members in through-holes formed in the’intermediate
support 16 and a tip support portion 18. The base end support 14
and the intermediate support 16 are formed into the same size, and
the tip support 18 is formed so as to be larger than the supports
14 and 1le.

[0015] In Fig. 2, the base end support 14, the intermediate
suppoitl6,andthetipsupport18havezapressure~sensitiveadhesive
layersl4A,l6A,and18A,respectively,atthelowersurfacesthereof

so as to be stuck to one another. At the same time, the
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5 pressure-sensitive adhesive layer 18A of the tip support 18 is stuck to
the skin or mucosa. [0016] Here, the intermediate support 16 is asingle
sheet-like member which forms a part of the working electrode assembly
20 and 5 a part of the non-working electrode assembly 40. [0017]
Similarly, the tip support 18 is a single sheet-like member which forms a
part of the working electrode assembly 20 and a part of the non-working
pre sslacteodensserbly 400018} THv/ergdfibnrdohtaRtistpfScEPROAST tiet S stuck
working electrode 10 assembly 20 and the organism contact surface 40A
to thlsichbeinga tipusadace of the non-working electrode assembly 40 are
arranged flush with each other and with a gap. Further, there is provided
[00Xbelease lirer 60 sbeas 16 eoverthe o gaHriA €brtact Sarfates DDA RRC ~11ke
40A being flush with each other. 15 [0019] The release liner 60 is
membseelabledly paling i ore tdirdttiorralimgthe DroaRishi 661fart §Gfikdes 20 and
20A and 40A, for example, in a right direction in Fig. 1. [0020] Further, on
a parfrontfsurfacersite op el rdeaseSliier 068G, if TREBRYanisH contact
surfaces 20A, a base film 62, which 20 is connected to the release liner
[00¥80]at a vicifitydflarénd pobfor: 208 Bppesits td the Bufiing diktioaRffd —11ke
and has a size capable of covering at leas'.. a front surface region of the

memlopganisht BoRRICTSsarfaces 20A &he 402 ahi% pasteRyerea Hitehed 160 2nd
the front
a part of the non-working electrode assembly 40.

[0018] TheorganismcontactsurfaceZOAoftheworkingelectrode
assembly 20 and the organism contact surface 40A which being a tip
surface of the non-working electrode assembly'40 are arranged flush
with each other and with a gap. Further, there is provided a release
liner 60 so as to cover the organism contact surfaces 20A and 40A
being flush with each other.

[0019] The release liner 60 is peelable by pulling in one
directionalongthe organismcontact surfaces 20Aand40A, forexample,
in a right direction in Fig. 1.

[0020] Further, on a front surface side of the release liner
60, in the organism contact surfaces 20A, a base film 62, which
is connected to the release liner 60 at a vicinity of an end portion
20B opposite to the pulling direction side and has a size capable
of covering at least a front surface region of the organism contact
surfaces 20A and 40A, and a paste layer 64 attached to the front

surface of the base film 62 are provided.
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surface of the base film 62 are provided. 6 [ 0021 ] The paste layer 64 has

an adhesive force which is peelable with respect to the skin S by pulling

the base film 62 toward the pulling direction, and is constructed so that a

part of the stratum corneum and the sebum of the surface of the skin

Smaybe simultaneously 5 peeled off when the paste layer 64 is peeled off

from the skin S. [0022] The base film 62 is formed by bending the release
[002firer 60 info& UsHape aY Beddinify Bt fierd B6rfiork 2B by Peetable

~_extending the release liner. Here, the paste layer 64 is preferably made of
witharraefal WisichiIerés (S th skifls b S RércPeRiereT 0t =0 the

organism contact surfaces 20A and 40A. [0023] The structures of the
pul Lipekidd eiectict adBEnitly FUNahd 1RE HoERdTking BledlodasEemy ratue

40 are further described in detail. [0024] The working electrode assembly
CornpysFHhiStEIRESAMaTg 1S BWOAS etaﬁoaézzagwe%a%ﬂ&%tanewsly

anode and a cathode in a DC electric power source 12, which is the same
pee lsslafifyfwith e d it i1 S Separator f’éﬁ) ahariyRa Gia froht SAABCE Y tiE1D S+
working electrode 24, a second ion selective membrane 28 arranged on a .
5%1% iﬁrl“er

[002dnt surfad®®ftRE 2ebhtatdt26 SsérREmFh/ PaSGRG AR Joh Bppdsie™ s

sign to the drug ion, a drug solution holding portion 30 arranged on a front
50 iguface of {RESBEORG G SelEARHEMBIANE 28, Rt heldg £Brag > =19 BY

which is different from the drug ion, a first jon ,
extending the release liner. Here, the paste layer 64 is preferably

made of a material, which adheres to the skin S but is hard to adhere
to the organism contact surfaces 20A and 40A.

[0023] The structures of the working electrode assembly 20 and
the non-working electrode assembly 40 are further described in
detail.

[0024] The working electrode assembly 20 is formed by stacking
a working electrode 24 connected to an anode and a cathode in a
DC electric power source 12, which is the same polarity with a drug
ion, a separator 26 arranged on a front surface of the working
electrode 24, a second ion selective membrane 28 arranged on a front
surface of the separator 26, selectively passing an ion opposite
in sign to the drug ion, a drug solution holding portion 30 arranged
on a front surface of the second ion selective membrane 28, for
holding a drug which is different from the drug ion, a first ion
selectivemembrane 32 arranged on a front surface of thedrugsolution

holding portion 30, selectively passing an ion which is the same
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selective membrane 32 arranged on a front surface of the drug solution
holding portion 30, selectively passing an ion which is the same 7 kind
with the drug ion, and a working organism contact portion 34 which is
formed by applying a viscous liquid containing a drug which is the same
with the drug on a front surface of the first ion selective membrane 32 in
the stated order. A front end surface of the working 5 organism contact
kingortich 3gtie cbnstitited asithe WoHaIg bgarisme BosacEsfacd 2partion 34
which is brought into contact with the skin or mucosa. [0025] The working
whi@letolier2e it foimes bY aGerKiie Conectérpua Grinbateitodrme g which
electric power source 12 and formed 10 of a carbon-printed electrode ‘
is tioeraedby piittingeor 1He fPont Surkick orafasm @ﬁé@%@é HifFalwBrRmgective
polarizable electrode 24B placed while being electrically connected to the
nemniromt sUBAGE O ise Sticrkipg Colle&tor Z4A D261 sRBHIEE el tRar oL k+ng
the phrase "electrically 15 connected” comprehends not only the case ,
O r I FHETE theie@o®e 5t Hreclly dohreled i tHefoREstfEcE Dt Bid tHeyanism
case where_the electrode is connected to the front surface through an ,
con'ehettric Wohaaetor Shich aseRcdri RH08 HahesvE QtretsHme holisHud fsy Skin
the following). 20 [0027] The intermediate support 16 is formed of a
or IpgsiRfaterial having a thickness substantially equal to that of the working

[0025] The working electrode 24 1is formed of: a working
collector 244 connected to the DC electric power source 12 and formed
of a carbon-printedelectrode formedby printingon the front surface
of a resin sheet 36; and a working éolérizable electrode 24B placed
whilebeingelectricallyconnectedtothe front surfaceof theworking
collector Z24A.

[0026] It should be noted that the phrase "electrically
connected" comprehends not only the case where the electrode is
directly connected to the front surface but also the case where
the electrode is connected to the front surface through an electric
conductor such as a conductive adhesive (the same holds true for
the following) .

[0027] The intermediate support 16 is formedof a resinmaterial
having a thickness substantially equal to that of the working
polarizable electrode 24B, and has a working intermediate
through—holeZlefsubstantiallythesameshapeaéthatofanexternal

shape in the plane shape of the working polarizable electrode 24B.
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polarizable electrode 248, and has a working intermediate through-hole
2IAof substantially the same shape as that of an external shape in the
plane shape of the working polarizable electrode 248. 8 The working
polarizable electrode 24B is received in the working intermediate
through-hole 21A. [0028] in addition, the tip support 18 is formed of a resin
material having a thickness substantially equal to that of the drug 5

The sotutiomboletiig portien 130, ahdtadsvérkihgitp tireeghhdlelp2Algt working
substantially the same shape as that of an external shape in the plane

int shrapeicfithe Workingtpdtarizablel 8lectrode 24B. The drug solution holding
portion 30 is received in the working tip through-hole 22A. 10 [0029] The

[ 004®h-working electtideiassentbly 401 fornea by stackingt roRethetase resin
end support 14 in the following order, a non-working electrode 44

matephadcted ieareahbde bnavathvde irat bl éléctid pawe? sirced2 the drug
which is an opposite polarity with a drug ion, a separator 46 arranged on

solatfiont Surfatenef the 15ioh-working @letidde 420 akiglsctdijte dofgisf ~hole
holding portion 4 8 for holding an electrolyte solution, a third ion selective

221 mémbriutd BO-seledtively passing dlpopositeal sifn fthexdraigher, shape
and a non-working organism contact portion 52 which is formed by

in tpplyihgrevistens lighidtésntamiig BSaRe BIeckoRE sBhRioh DR The
is the same with the electrolyte solution which is held in

drug solution holding portion 30 is received in the working tip

through-hole 22A.

[0029] The non-working electrode assembly 40 is formed by
stacking, from the base end support 14 in the following order, a
non-working electrode 44 connected to an anode or a cathode in a
DC electric power source 12, which is an opposite polarity with
a drug ion, a separator 46 arranged on a front surface of the
non-working electrode 44, an electrolyte solution holding portion
48 forholdinganelectrolytesolution, athirdionselectivemembrane
50 selectively passing an ion opposite in sign to the drug ion,
and a non-working organism contact portion 52 which is formed by
applying a viscous liquid containing a same electrolyte solution
which is the same with the electrolyte solution which is held in
the eléctrolyte solution holding portion 48. A front end surface
of the non-working organism contact portion 52 is constituted as
the non-working organism contact surface 40A.

[0030] The non-working electrode 44 is formed of: a non-working
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the electrolyte solution holding portion 48. A front end surface of the

non-working organism contact portion 52 is constituted as the

non-working organism contact surface 40A. [0030] The non-working

electrode 44 is formed of: anon-working 9 collector 44A which is formed

of a material containing carbon and printed in a film shape on the front

surface of the resin sheet 36 so as to be apart from the working collector
collpgA et thd Avarkingh elettictan2s: 8ida REr-Wotkihg ok ipdhe carcon and

. electrqde 44Blprovided 5 so as to contact the non-working collector 44A.

pringpd1]The nbhiWordPolafizabie deqPddes4d RS aCthickiesEwiial Sheet

to that of the intermediate support 16, and is received in a non-workin ,

36 sintefmedide tﬁ&ﬁf@%-ﬁé@%fﬂ%ﬂﬁé&hﬁlﬂw&%&%&ﬁPaté‘Js%p%%r{“fé%horkmg
addition, the electrolyte solution 10 holding portion 48 has a thickness ,
elecgeaitothat BN the tiPSUPHORE 1B AR Tecaivedif R /RRkingtig - oV ded

through-hole 42A formed in the tip support 18. [0032] In Embodiment 1,
50 agadPofipi thBughtifolee 2RO D FAN 3120 hha AN is Ot circular shape,

and, furthermore, each of the 15 working electrode 24, the se ara%%%%,has 2
on

[003the secondTiof selettive mbrang 282 the”drig Sol it hkitty p

30, the first ion selective membrane 32, and the working organism, )
thlcé@irﬁé@t%ﬂﬂ)htgzﬁéa&f%fcﬁE6|éPﬁ%?ﬁﬁr§h@%%§ﬁé>8P5%915&%% 4§ received

pe.
0033] Similarly, each of the non-working el
[ ] Y ' I geeCtrqqleo?fL‘é’ tqeiA formed in the

in a non-working intermediate through
intermediate support 16. In addition, the electrolyte solution
holding portion 48 has a thickness equal to that of the tip support
18, and is received in a non-working tip through-hole 42A formed
in the tip support 18.

[0032] In Embodiment 1, each of the through-holes 22A, 21A,
41A, and 42A is of a circular shape, and, furthermore, each of the
working electrode 24, the separator 26, the second ion selective
membrane 28, the drug solution holding portion 30, the first ion
selective membrane 32, and the working organism contact portion
34 is of a circular membrane shape or a sheet shape.

[0033] Similarly, each of the non-working electrode 44, thé
separator46,theelectrolytesolutionholdingportion48,thethird
ion selective membrane 50, and the non-working organism contact
portion 52 is of a circular membrane shape or a sheet shape.

[0034] As illustrate in Fig. 1 by a dashed line, in the resin

sheet 36, a working wire 19A and a non-working wire 19B which are

10
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20 separator 46, the electrolyte solution holding portion 48, the third ion
selective membrane 50, and the non-working organism contact portion 52
is of a circular membrane shape or a sheet shape. [0034] As illustrate in
Fig. 1 by a dashed line, in the resin sheet 36, a working wire I9A and a
non-working wire 19B which are 10 formed of a material containing carbon
and printed continuously in a film shape are connected to the working
formetlectbr 24ndih 2ié akofknig aleetrode PAARNthR bW KIRG cofdttdnuous Ly
44A in the non-working electrode 44, respectively 5 [0035] In
in EhbbUIrABAPE, &% ShowniAEaeR JTFigEel 4nakl e Gespecthcifdilaln the

members are overlapped in each of the working electrode assembly 20
Wor1ahJ@I<Ih@h@ﬁt\ﬁmgﬂe@mﬁe@@eﬁ@y‘&’@ﬁﬁjtﬁ@th%kké%ﬁ%ctfg%ofin the
each assembly, and are integrated to constitute the iontophoresis device
non-100 18 {0036 4eerer #eintérmediatecstippoftids is interposed between
other members from above and below the support in a state where the
[00@orking polafizBRlecsiéBrade DAB EndNAE Mo wWtking® pdiaitsableé and 4, the
electrode 44B are received in the working intermediate through-hole 21A
respRdhorewoHaAY JntermeERRE throtRHRNEIE BRPEPLS heFftBrmbdidte working

support 16, respectively. Similarly, the tip support 18 is interposed
elepEtieen oferPReMbers REM dbbve sl BaBY! tHe Sifortndpstateemply 40

where the drug solution holding portion 30 and the electrolyte solution
in ﬁbﬁﬁﬁfﬁ@ﬁ@%5ﬁ3§ﬁ¥§%ﬁ%?ﬁﬂﬁé each assembly, arid are integrated

to constitute the iontophoresis device 10.

[0036] Here, the intermediate support 16 is interposed between
other members from above and below the support in a state where
the working polarizable electrode 24B and the non-working
polarizable electrode 44B are received in the working intermediate
through-hole 21A and non-working intermediate through-hole 41A of
the intermediate support 16, respectively. Similarly, the tip
support 18 is interposed between other members from above and below
the support in a state where the drug solution holding portion 30
and the electrolyte solution holding portion 48 are stored in the
working tip through-hole 22A and non-working tip through-hole 42A
of the tip support 18, respectively. Further, a member between the
base end support 14 and the intermediate support 16 is positioned
and fixed by being interposed between them, and a member between
the intermediate support 16 and the tip support 18 is positioned

and fixed by being interposed between them.

11
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working tip through-hole 22A and non-working tip through-hole 42A 20 of
the tip support 18, respectively. Further, a member between the base end
support 14 and the intermediate support 16 is positioned and fixed by
being interposed between them, and a member between the intermediate
support 16 and the tip support 18 is positioned and fixed by being
interposed between them. 11 0037] Each of outer diameters of the

[003Rkbrking cofletor 28A°aREhE HIRAGking Colidttol 244 T the Romdfry © 242

electrode 24 and the non-working electrode 44 is sliginly Iaeﬁ]er than eac ) and
and phaideere o the vistkingGhtefnitthattthi g Able 38A FhgC tr ode 24 an

non-working 5 intermediate through-hole 41P.. Outer peripheral portions
the npBreg? e e fakRR R R S 40 be ShhraRiched HEdfdentAB BASE Qi -ameters
support 14 and the intermediate support 16. [0038] Reference numeral 56, .
of THEigIERtEIg D FprBSahts CanatReSVELTRE Adhesive 58718 pfacBd " Or < 1ng
across an intermediate portion 10 between the working and non-workin

int egHlR@icHs 244 BREHAN N tRekhSulating Fih 165 18 biridthe mstiatig ﬁlqrher%f

19D and the intermediate support 16 so that the area %;%ween the g ‘
are WNSGRHAGAIRP 19D &t e MESTHERARSHporCHE s patitionsd s &&PPer

working side and a non-working side. 15 0039] 1n addition, reference

14 apdméRst s80FFIG L fér8sEMEPE Félease liner attached to the front

[00 i%l'ér:;%z %frgg#gﬁ%gﬁg%ré&gég glp%%aglf fkafglpnlsoa%%l t% nge r2thr(:"ep resents

anadhesive. Theadhesive56isplacedacrossanintermediateportion
between the working and non-working collectors 24A and 44A in the
insulating film 19D to bind the insulating film 19D and the
intermediate support 16 so that the area between the insulating
£ilm 19D and the intermediate support 16 is partitioned intoaworking
side and a non-working side.

[0039] In addition, reference numeral 58 of Fig. 1 represents
a release liner attached to the front surface of the tip support
18 in a peelable fashion so as to cover the working organism contact
portion 34 and the non-working organism contact portion 52.
[0040] Next, materials, components, and the like fortﬂwaabove
respective constituent elements is described.

[0041] In Embodiment 1, the drug solution holding @ortion 30
isconstructedbyimpregnatingapmlypropylene(PP)non~wovenfabric
with a viscous liquid containing the drug. In addition, the drug

solution holding portion 30 is impregnated with a drug, the drug
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portion 34 and the non-working organism contact portion 52. [0040] Next,
materials, components, and the like for the above 20 respective
constituent elements is described. [0041] In Embodiment 1, the drug
solution holding portion 30 is constructed by impregnating a
polypropylene (PP) non-woven fabric with a viscous liquid containing the
drug. In addition, the drug solution holding portion 30 is impregnated with
ef feglra@Mpening f effcceofiporent 8 fhidi#iSsBeRiss intd & pdsiivgative
. or negative on by, for example, dissolution in a solvent such as water
ion [rugtwhicHarBeEatesmee A'drdgTor (a préCur¥sifor tHE Ordg iw'alkr (drug
~ permitted) ) . A drug, the drug effect component of which dissociates 5
whidhte Assoaithvilion SR exampre IR ctnB Hyarchidride Astihatedfic or 21s°
morphine hydrochloride as a narcotic. A drug, the drug effect component
pe rrgfiyiisieh tissderees inteha egiive fofis, SFoPRRERpie ASEOMSE sigsociates
~Wwhich being a vitamin agent. [0042] In addition to the foregoing, a ,
inthamimel DN& RRR, 4510 %@&eﬁff%fﬂpérﬁmol&ﬁ’d%%iﬁ&%&%‘?&%@éﬁlde as
included in the category described above. [0043] The separator 46 in the
a najsiRivbrking alectritie fsdumly Chg Rrdbtained By Mpreghifing £ PPrud. the
non-woven fabric with a viscous liquid containing the electrolyte sojution ,
druqqeffircabGarRe e ¢l IRt ol GiciT RUSERBed &R T . FURRE!, the! O 15/

electrolyte solution holding portion 48 is obtained by,impre%nating a PP
for fyreWBYEn ascorbic acid which being a vitamih agent.

[0042] In addition to the foregoing, a hormone, DNA, RNA, a
protein,anaminoacid,andmineralsarealsoincludedinthecategory
described above.

[0043] The separator 46 in the non-working electrode assembly
40 is obtained by impregnating a PP non-woven fabric with a viscous
liguid containing the electrolyte’solution (details about the
electrolyte solution is described later). Further, theelectrolyte
solutionholdingportion 48 isobtainedby impregnatingaPPnon-woven
fabric with a viscous ligquid containing the same electrolyte
solution.

[0044] The electrolyte solution to be used in each of the
separator 46 and the electrolyte solution holding portion 48 is
mainly formed of an electrolyte, and electrolytes each of which
is oxidized or reduced more readily than the electrolytic reaction
of water (oxidation at an anode and reduction at a cathode) such

as: pharmaceuticals such as ascorbic acid (vitamin C), and sodium
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fabric with a viscous liquid containing the same electrolyte solution.
[00441 The electrolyte solution to be used in each of the 20 separator 46
and the electrolyte solution holding portion 48 is mainly formed of an
electrolyte, and electrolytes each of which is oxidized or reduced more
readily than the electrolytic reaction of water (oxidation at an anode and
reduction at a cathode) such as: pharmaceuticals such as ascorbic acid ,

ascqyharhit QAT S6ditm 23 85cBRsEte And Shgdnie akitts Sheh &S Rietig malic
acid, oxalic acid, malic acid, succinic acid, and fumaric acid and/or salts ,

acicf (e aeits are6ach partulErdréferablisedustng eRelioR e iadde acids
result, the generation of an oxygen gas or hydrogen gas may be

are gpppreased o5 Additre SRRl ationSA PRl EleEF e -SolutibR @ TeSuLt
during energization may be suppressed by blending such a combination

the sfeRmitidié KindE oR BISCRORABS SRt provide adstitfet wieliidiyie SHaRGTSsed -
when being dissolved in a solvent. [00451 Such viscous liguid containing _

In agdidriigior slechoRid 210 Salutidm Hedtribat ShEE iy HeprSdutetby Jur ing
for example, mixing water (ion exchange water) with 2 mass % or more of

ene xotheRy iiteal sHeh HSRErSSoBYIcBIGIBSE 19PEY fror @il nation of
H-Type manufacturedbyNIPPONSODACO., LTD,)

mul ghaMetdoBEas Arafer Sotiiste YJSITniet distaited by EhanficHiy He i a ~ oY e

water-insoluble cellulose 15 (for example, 90SH-1
sol i isHin s o iose 12 (P E4RTRIS WS ARPI0SR manufactured

[0045] Such viscous liquid containing the drug or electrolyte
solution described above may be produced by, for example, mixing
water (ion exchange water) with 2 mass% or more of a tacky material
such as hydroxypropylcellulose (HPC) (for example, H-Type
manufacturedbyNIPPONSODACO., LTD.) oraMetoloseasawater-soluble
polymerobtainedknzchemicallytreatingeawater—insolublecellulose
(for example, 90SH-10000SR manufactured by Shin-Etsu Chemical Co.,
Ltd.).

[0046] The working polarizable electrode 24B in the working
electrode 24 and the non-working polarizable electrode 44B in the
non-workingelectrode 44 are either constructedof asamaincomponent
a conductive base, which is formed of active carbon, preferably,
a carbon fiber or carbon fiber paper. If an active carbon fiber
only is used as the working and non-working polarizable electrodes
24B and 44B, it is preferred to form a layer by combining cloth

and felt formed of the active carbon fiber. Reside, for the
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Ltd.). [00461 The working polarizable electrode 24B in the working

electrode 24 and the non-working polarizable electrode 44B in the

non-working electrode 44 are either constructed of as a main component

20 a conductive base, which is formed of active carbon, preferably, a -

carbon fiber or carbon fiber paper. If an active carbon fiber only is used

as the working and non-working polarizable electrodes  24B and 448, it is
congyieferred ©F6Fm aflReFB EBADIninG ¥t alt féﬁﬁSﬁné%‘%f e ackivecaroon

carbon fiber. Beside, for the 14 conductive base, f [
o exam%;e.’ la}—(;esr%lllne active

is dyBRTHRALIE &arBon ! OGS FI ST TR A BdEF pOIgmer - may be

laminated. As the active carbon, active carbon having a specific area of
carbem 2§ bt KioreAhag "bBHSER9 5GRET The Workiity B%Ia#@ﬁb?eg or more may
electrode 24B is impregnated with a viscous liquid containing a drug
be yi&dtical to the drug held by the drug solution holding portion 30.

Inaddition,thenon-working polarizable electrade 44B is impregnated with .
1004 kiscous iuig HoHAHG BR EHRFtbSTAEHERTeAl 16 tg Lmbr Sonated

e
_electrolyte 10 solution held by the separator 46, [0048] Each of the
wi tyGrKire EQINET 1R 84A th TRE Workihg Jefectiott 24 ARG e %otnqv&g?l%n%rug held

collector 44A in the non-working electrode 44 js a printed electrode ,
o CBBEEA by BHHRG BOLE B e o alots (L) Shlid mig8a w19

: mixed
with carbon and L . . —
polarizable electrode 44B is impregnated with a viscous ligquid

containing an electrolyte solution identical to the electrolyte
solution held by the separator 46.

[0048] Each of the working collector 24A in the working
electrode 24 and the non-working collector 44A in the non-working
electrode 44 is a printed electrode obtained by printing a
polyethylene terephthalate (PET) material mixed with carbon and
an adhesive.

[0049] It should be noted that, as a material for the working
collector 24 and the non-working collector 44A, the material may
be used as long as having conductivity, and a conductive metal such
as gold, platinum, silver, copper, or zinc other than carbon may
be used. Alternatively, a conductive material such as carbon or
gold itself may be used as a collector without reliance on printing.
Inaddition, as amaterial for theworkingwire 19Aand thenon-working
wire 19B, the same may be applied.

[0050] The separator 26 1is obtained by impregnating a PP
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15 an adhesive. [0049] It should be noted that, as a material for the

working collector 24 and the non-working collector 44A, the material may

be used as long as having conductivity, and a conductive metal such as

gold, platinum, silver, copper, or zinc other than carbon may 20 be used.

Alternatively, a conductive material such as carbon or gold itself may be

used as a collector without reliance on printing. In addition, as a material |
NON 6P HROWGHRITECWIHELTOA A fR¥ Ao M ERiING Wife: 1B Stife LaHR hi T3t

be applied. [OOSOL;’Ihe separator 26 is obtained by impregnating a PP 15 ,
to then-WovenTabrc With-AVisthus IRRid Comainhtyta thdg Rientiar to the 20 1S
' drug held by the drug solution holding portion 30, and js interposed
integ@peed te WSk G Pt ke Hebrode 248 300 hiecSeddiitfionB and the

selective membrane 28 for preventing a physical. contact 5 between

secafen. 0052} TR irs: BfTSiedtve hembrarne 321 tastuktetpy 2+ contact

" incorporating an ion-exchange resin into which an ion-exchange group is
betyaRadiced so that an ion having the same sign with the drug ion is

selectively caused to pass through the resin. Specifically, 10 the first ion
(00 lective meftfbrahe%2 ¢6htaTTs & CatidfT é&%ﬁgﬁﬁg?es/%% Whertiha dridg -2 °Y
~solution of the drug solution holding portion 30 dissociates into a cation,
INCORRPEGHAMS AR ARRAEXCHANGE resin Wheh e dftiy $B1uH6n Gissotiatesd ™ 1P

. Into an anion. , , . .
is introduced so that an ion having the same sign with the drug

ion is selectively caused to pass through the resin. Specifically,
the first ion selective membrane 32 contains a cation exchange resin
when the drug solution of the drug solution holding portion 30
dissociates into a cation, and contains an anion exchange resin
when the drug solution dissociates into an anion.

[0052] The second ion selective membrane 28 is constructed by
incorporating an ion-exchange resin intowhich an ion-exchange group
is introduced so that an ion opposite in sign to the drug ion is
selectively caused to pass through the resin. Specifically, the
second ion selective membrane 28 contains an anion exchange resin
when the drug solution of the drug solution holding portion 30
dissociates into a cation, and contains the cation exchange resin
when the drug solution dissociates into the anion.

[0053] As in the case of the second ion selective membrane 28,
the third ion selective membrane 50 is constructed by incorporating

an ion exchange resin into which an ion exchange group is introduced
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[0052] The second ion selective membrane 28 is constructed by 15
incorporating an ion-exchange resin into which an ion-exchange group is
introduced so that an ion opposite in sign to the drug ion is selectively
caused to pass through the resin. Specifically, the second ion selective
membrane 28 contains an anion exchange resin when the drug solution
of the drug solution holding portion 30 20 dissociates into a cation, and
s0 thphtains fie CEROR EkEnhNRge-ESIR WHen BHe drdg SolftSh tRsbtidiey caused
into the anion. [0053] As in the case of the second ion selective ,
o PhfEmbPERIZS, THE tRIFE iohr selblfiVe hiembrare 505s CoRdutedy oF the
incorporating an ion exchange resin into which an ion exchange groug IS
druginfdduse®rLesa tHat anP° bh dpposile iSRRG & drug'ion i§ cat+on. the
~ selectively caused to pass through the resin. That is, when the %u .
h xghlion G e ortg SERATPRGIATHY BERIGHAE dRRGHES T & Exio, 751
the third ion selective membrane 50 contains an anion exchange Eﬁesin 5

and ghGWREIPIRE dFLG SORIEiOATISSoTABS Hhtoar AT the HEMbrang merorane

€
contains a cation exchange resin. [00541 As the above cation exchange
contipaps tiferéthaP et e MAthott §hY timitation, anion exchange resin

obtained by introducing a cation exchange group (exchange group th
[00%bunter ionfot Wﬁi%rﬁf@?éea%%ﬁbﬁfsﬁéﬁgggg?uIﬁ)%ﬁ&%fo%,eg Sarr%&f/kii% used,

_group, or a phosphonic group into a polymer having a three-dimensional .
WltWWWY&MH&%%%%WFo%%gﬁé{%-ﬁisee%lﬁégﬂﬁ%%%ﬁ%%%y introducing
olystyrene
a cg%i%nyexchan e group (exchange group the counter ion of which
ge g P

is a cation) such as a sulfonic group, a carboxylic group, or a
phosphonic group into a polymer having a three-dimensional network
structure such as a hydrocarbon~basedrresin such as a pqustyrene
resin or an acrylic acid-based resin, or a fluorine-based resin
having a perfluorocarbon skeleton.

[0055] Inaddition, as the above anion exchange resin, there
may be used, without any limitation, an ion exchange resin obtained
by introducing a cation exchange group (exchange group, the counter
ion of which is an anion) such as a primary, secondary, or tertiary
amino group, a quaternary ammonium group, a pyridyl group, an
imidazole group, a gquaternary pyridium group, or a quaternary
imidazolium group into the same polymer having a three-dimensional
network structure as that in the case of the cation exchange resin.
[0056] The working organism contact portion 34 is constructed

by applying a viscous liquid identical to a liquid, with which the
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resin or an acrylic acid-based resin, or a fluorine-based resin having a

perfluorocarbon skeleton. 15 [0055] In addition, as the above anion

exchange resin, there may be used, without any limitation, an ion

exchange resin obtained by introducing a cation exchange group

(exchange group, the counter ion of which is an anion) such as a primary,

secondary, or tertiary amino group, a quaternary ammonium group, a
drugpyfidyitdronp: G20 iidaole Bralp. & RS AR RAidianT yrotpoBF S 1T face

quaternary imidazolium group into the samepr%olymer having a

it

of thiréé dhhensiorial ATVEACSRIRARRSE that iR Case- 8P thé Rad ~working
exchange resin. [00561 The working organism contact portion 34 is

orgastrirUetst A appIying A visots iGRIISHERCH? tb Bt With Whith' +Scous
the 1.7 drug solution holding portion 30 is impregnated to the front

L1 qush e ok #E fifbt 16N SAREME MErRbIRIEUSZ I atfdfih; tiet o that used

_ non-working organism contact portion 52 is constructed by applying a

in thR@LECHHd Contaming-dnBIEGShyRSERE6M ?d”ér%ﬁca%%%t%%%g% fprtace
the electrolyte solution holding portion 48 to the front surface of the third

of 4Bk selecilelrRBMRARE 50 VIt SHETRITE ottt that "eah o tHo8E ikebhs et
liquids is desirably applied in an amount _as small as 7 pL jn order that the

eachyppéad BPESCH bf #RESppIEd Vistods IS TR 18 the BttaSiimeRt Sfthamount

release liner 58 on 10 each of the viscous liguids.m
Jaosma besgggﬁsggg'applied

as que5# Afthk fithe st tR& A88embRofthE iSRopROresls 484

viscous ligquids due to the attachment of the release liner 58 on
each of the viscous liquids may be suppressed.

[0057] At the time of the assembly of the iontophoresis device
10, in a state shown in Fig. 1, the respective constituent members
are placed like a laminate or stored.in through-holes, and the base
end sup?ort 14, the intermediate support 16, and the tip support
18 are sequentially overlapped on the release liner 58, and are
fixed by being stuck to one another with the pressure-sensitive
adhesive layers 16A and 14A. Thus, the assembly is completed.
[0058] A button cell or a thin cell disclosed in, for example,
Japanese Patent Application Laid-Open No. Heil 11-067236, US Patent
Publication No. 2004/0185667 Al, or US Patent No. 6,855,441 may
be used as the DC electric power source 12, and the structure of
the source is not limited to that in this embodiment.

[0059] When the above-mentioned iontophoresisdevice 10 isused,

as illustrated in Fig. 2, the paste layer 64 of the base film 62
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10, in a state shown in Fig. 1, the respective constituent members are
placed like a laminate or stored in through-holes, and the base end
support 14, the intermediate support 16, and the tip support 15 18 are
sequentially overlapped on the release liner 58, and are fixed by being
stuck to one another with the pressure-sensitive adhesive layers 16A and

_ 14A. Thus, the assembly is completed. [0058] A button cell. or a thin cell .
is adh&dissed i For eRample, - Sdparese PABARCApplication %éﬁ&beﬁrﬁl%%e skin

Hei 11-067236, US Patent 20 Publication No. 2004/0185667 Al, ar.US

Sy WPEgbﬁfN&%,é&?ﬁﬂt’fﬁ%%/nge s8d s the DE efé%éricsﬁgvggrcgoggg 1§,nd the
and the structure of the source is not limited fo fhat in this emhodimeni,

“On‘KI(EDVS]@}Whé)r"Fﬂ?é%ﬁé?/ec-%rﬁfb%eﬁ?orn%ﬁﬁor@éd \k/ﬁ%gibr}gn}l?gg / a%gferred
illustrated in Fig. 2, the paste layer 64 of t e film 62 18 is adbher

€0 o UG EATEGON S WALh 1S Bor b N ta Sl S A R e o Eaet

working organism contact surface 20A and non-warkin i -
[006¢dntact suﬁ&égeuo,&kﬁﬁeﬁéﬁgﬁ?e?,ere erned tgbgslosrggu(i K09 C9AARM o rignt

nism contact

~surfaces 20A and 40A) are b tint tact. 5 [0060
xRS PRI A0R) e UL D ST, BINOR NN I e

ari ection | in parallel with

the organism contact surfaces 20A and 40A. In thjs.case, f
208 Gogt %ps thé v&&b}g igﬁtso%hozfr(e%sﬁs %é@f%@ﬁ)’, t6 tﬁle%%y gi&%gryp{%@ whole

IX Its position

rontIBears, Rahe okin 5. 10d00RL LIS 08 BlSRRe IR Ben rospect
to the skin S.

[0061] With this, the release liner 60 moves along the organism
contact surfaces 20A and 40A, and the base film 62 is also pulled
through the movement of the release liner 60, with the result that
the paste layer 64 is, as illustrated in Fig. 3, peeled from the
skin S sequentially fromthe left side . Apart of the stratumcorneum
or sebum of the skin S is adhered to the paste layer 64. This means
that the stratum corneum or sebum is peeled from the contact region
S, of the skin S.

[0062] The paste layer 64 peeled from the skin S moves along
the organism contact surfaces 20A and 40A toward the right direction
in the figure, and when ends (right ends in the figure) of the base
film 62 and the paste layer 64 pass through the organism contact
surfaces 20A and 402, the peeling of the release liner 60 and the

base film 62 are finished.

[0063] In this state, the iontophoresis device 10 is mounted
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contact surfaces 20A and 40A, and the base film 62 is also pulled through
the movement of the release liner 60, with the result that the paste layer
64 is, as illustrated in Fig. 3, peeled from the skin S sequentially from the
left side. Apart of the stratum corneum 15 or sebum of the skin S is
adhered to the paste layer 64. This means that the stratum corneum or

sebum is peeled from the contact region Si of the skin S. [0062] The .
50t paste bager BAPHETEH TR e SRIFPS e 8%@%@%%3&%%8&%%? oo
surfaces 20A and 40A toward the right direction 20 in the figure, and

contigfién BhEs (g1 entisinthe figure) of the base film 62 and the paste layer

64 pass through the organism contact surfaces 20A and 40A, th li
[00&lthe releak® TiR&re0 and the Base ﬁlh%’éﬁ%eﬁﬁr‘ﬁ he .Tﬁo%@??ﬁ%g%lggntmt

IS
state, the iontophoresis device 10 is mounted 19 so that the %rg%nt

surigsritsct ShriRed 304 ARPIOREE Brougiiihie EontactWith the sklln %.St ratum

[0064 ] in the contact region S1withwhich those organism contact .
COTTEHIFACYS §6R%{P1d120ﬁe§‘r§eeé?o?@hggfr?tgrc]o}?w?éizt?ﬁwe SArt B the Siratumgedance

corneum or sebum is peeled as described above, and hence impedance

of tEPMRG SRt oA SIS A BA B Al I ereU g T Crently -
Embodiment 2 [0065] Next, description is made of an iontophoresis device
70 5E&5HEHGRB Erfibodiment 2, which is illustrated in Fig. 4.

[0065] Next, description is made of an iontophoresis device
70 according to Embodiment 2, which is illustrated in Fig. 4.
[0066] The iontophoresis device 70 is formed by incorporating
the release liner 60, and a release liner 72 and a base film 74
each having a different structure from the base film 62. The other
structure is the same with the structure of the iontophoresis device
10 according to Embodiment 1, and hence the detailed description
of the same portion is omitted.

[0067] The release liner 72 according to Embodiment 2 is, as
illustrated in Fig. 4, formed as a separate member from the base
film 74, and is integrally formed on a front surface of the release
liner 72. 1In addition, the release liner 72 is bent into a U-shape
at the vicinity of an end portion 20B to be extended, and the paste
layer 76 is formed on the extended portion.

[0068] In Embodiment 2, when the release liner 72 and the base
film 74 which is integrally formed therewith are pulled toward a

rightdirectionjleig.4,whilesupportingtheiontophoresisdevice
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10 [0066] The iontophoresis device 70 is formed by incorporating the
release liner. 60, and a release liner 72 and a base film 74 each having a
different structure from the base film 62. The other structure is the same
with the structure of the iontophoresis device 10 according to
Embodiment 1, and hence the detailed description 15 of the same portion
is omitted. [0067] The release liner 72 according to Embodiment 2 is, as ,
70, hiRPREIMIAYCSE, 16rhed 88 ASEpkrdtt HRRE& FrohTThe Hasd i G4 regon
and is integrally formed on a front surface of the release_liner, 72. In
S1 Oﬁdaﬁi%n,sﬁfiélre%/e%@rﬁnér 7954 beRflintd &tShape: 207t the viidi/ 6rad Pa<t
end portion 20B to be extended, and the paste layer 76 is formed on the
of tdigefded bORICHC JOUBET IR Entbctifhent 20 WheR the raidhd ferB2%ne °ft-
the base film 74 which is integrally formed therewith are pulled toward a
[0068ht directidh BTG4 Fhile Supddrting TR iBﬁf&bﬁB\%@fﬁ&&ﬁ&el 2&%‘& peeled
the paste layer 76 is sequentially peeled from the contact region S1 of the
pastekin-3¥fdm ﬁfﬁleﬁseﬁofmeﬁa.r% KPthig e d plart of the stratih - 5™ <ontact
corneum or sebum of the skin S may be peeled off. [0069] In
sur EARESdEN £ 24 diférent Rom BEfiSodiffent fﬁﬁe%‘é@b& VLS AR e T the
is free from contacting with the organism contact surfaces 20A and 40A,
peeliitharcd BerePdrRASiion 2BFHntages thEL 1S SEHmy o the TRIedss IimeF 222

72 from the organism contact surfa(s:]%% Othlﬁiand 40A may bf eperf,ormed

207 SbUHEaRE & Stfedive TAAGE Of v dnd @ 8etdetive range of

the material for the paste layer 76 becomes wider.
Embodiment 3

{0070] Next, description is made of an iontophoresis device
80 according to Embodiment 3, which is illustrated in Fig. 5.
[6071] The iontophoresis device 80 is constructed by adding
a second release liner 82, a second base film 84, and a second paste
layer 86 with respect to the iontophoresis device 70 according to
Embodiment 2, whichis illustrated in Fig. 4, and the other structures

are the same with the iontophoresis device 70 according to Embodiment

2. Accordingly, the detailed description thereof is omitted.

[0072] The second release liner 82 in Embodiment 3 is provided
to a lower side in Fig. 5 of the paste layer 76 which is attached
to the base‘film 74. The second base film 84 is integrally formed
with respect to the second release liner 82 at its front surface,
and is also bent into a U-shape at the vicinity of the end portion

20B to be extended.

21



10

15

20

the material for the paste layer 76 becomes wider. 10 Embodiment 3

-[0070] Next, description is made of an iontophoresis device 80 according

to Embodiment 3, which is illustrated in Fig. 5. [00'71] The iontophoresis

device 80 is constructed by adding a second release liner 82, a second

base film 84, and a second paste 15 layer 86 with respect to the

iontophoresis device 70 according to Embodiment 2, which is illustrated
[007RIFig. 4, aRB e birter Shictlire aRE ¥ samESATTthe IdhtofHoresis Second

device 70 according to Embodiment 2. Accordingly, the detailed,
baSedéééﬁbtﬁ)ﬁrth%%bfﬁ@%nfﬁﬁé&nfb@ﬁzﬁEr%elé‘éfc%lﬁd@?/éleea%%*}ir%?‘ééﬂﬁ the same

Embodiment 3 is provided 20 to a lower side in Fig. 5 of the paste Igy r76
strughithdsattathed trthedsise fifdt 74! Thd S8BAG base'fiind 84 gnd the paste

inte?gral_ly formed with respect to the second release finer 82 at its front
layegrideel ardiCAIS8BRht int6 4% SRYPY o TR vithRfty bF tHe éd portion

203 to be extended. 21 [0073] Specifically, the second release liner 82, .
[007hé second® Ba"s}éefiﬁr?gﬁf)gﬁ‘d!ﬁ%@cgﬁay pasté %fe?%%ré&ghg\(?ir%ﬂ liment

same structure with the release liner 72, the b film 74, and te
3, Thget 10 THEREOERbID STy oV AOE ST0TH RARE Tilm 84

iontophoresis device 80 according to Embodiment. 3, first, the second _.
on tifeske indr 82 ARCHE S8EONE DA 8a b tHe skif <CShé Ae puis - °7

toward a right direction in Fig. 5, .
thereby peeling off the sécond paste layer 86 from the skin S, and

the second release liner 82 is peeled off from the paste layer 76
above the second release liner 82.

[0075] Next, after adhering the paste layér'76<>ftﬁmabase film
74 onto the skin S, the release liner 72 and the base film 74 are
pulled toward the right direction in Fig. 5, whereby the paste layer
76 peels off a part of the stratum corneum or sebum from the skin
S as described above.

[00706] Like this, the part of the stratum corneum of sebum of
the skin S are peeled off two times by the paste layers 86 and 76,
and hence, compared to a case where the peeling is conducted one
time, the impedance of the skin may be made smaller.

[0077] In Embodiment 3 described in Fig. 5, the part of the
stratum corneum or the like is peeled off two times from the skin
S by two layers of the paste layers 86 and 76. However, the present
invention is not limited thereto, and a combination of the release

liner, base film, and the paste layermay be provided in three layers.
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thereby peeling off the second paste layer 86 from the skin S, and the
second release liner 82 is peeled off from the paste layer '76 10 above
the second release liner 82. [0075] Next, after adhering the paste layer 76
of the base film 74 onto the skin S, the release liner 72 and the base film
74 are pulled toward the right direction in Fig. 5, whereby the paste layer
76 peels off a part of the stratum corr_eum or sebum from the skin 15 S
adHERI R dve. [0076] Like this, the part of the stratum corneum of
sebum of the skin S are peeled off two times hy the Eg%l;golaxers 86.an

(00787, and hBR&E, cStiparetitb L 0ase where tffe peeling is ¢ nd%%?esdlcs)neevme

time, the impedance of the skin may he made smaller. 20 [0077]
90 agHRBGdiRtent 3 dERNBERTH Eigh SVY%%%pﬁﬁ of 178 Stratim g:)%)?ri ugr:ﬁ or the

like is peeled off two times from the skin S hy two layers of the past

(007 ayers 86 gﬁ@?é?ﬁ%ﬁ%@@ﬁ?ﬁéEréjsegn]tc”l%v%ﬁti\ggﬁ is ﬁotslll%rﬁl o %%elrg%o%y same
and a combination of the release liner, e film, and.the past r

e 3o IOAAE T TER yels: 22 Erboniienta [oOTH] ok 2. o Feces
description is made of an iontophoresis device 90 according t : ‘

20R Ehbbdiert A withGerstarice to IL—?gf.%‘?T@O 9 The %)%nt%lgﬁ’o%g Ch&icace end

is device
s2n S0 ASREIA P, s ol ML I AU 0, cing
having one side end . . o
organism contact surfaces 40A in Fig. 6; and a winding member 94
attached to another side end 92B, which is opposite to the one side
end 92A of the release liner 92, capable of winding the release
liner 92, while rotating, from the another gside end 92B toward the
one side end 92A.
[0080] The release liner 92 has a paste layer 96 formed on a
surface which is‘opposite to a surface which is brought into contact
with the winding member 94, and constitutes a paste-attached liner.
The paste layer 96 is constructed so as to have an adhesive force
which is peelable with respect to the skin when the paste
layer-attached release liner is rolled up.
[0081] In the iontophoresis device 90 according to Embodiment
4, as illustrated in Fig. 6, the paste layer 96 outside the winding
member 94 is brought into contact with the contact region S; of the
skin S, with which the organism contact surfaces 20A and 40A are

to be brought into contact, from a left side in the figure, and

then the winding member 94 is rotated, for example, toward the right
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92A which is attached at a right end portion of the non-working organism
contact surfaces 40A in Fig. 6; and a winding member 94 attached to
another side end 92B, which is opposite to the one side 10 end 92A of the
release liner 92, capable of winding the release liner 92, while rotating,
from. the another side end 92B toward the one side end 92A. [0080] The
. release liner 92 has a paste layer 96 formed on a surface which is
diregppaesite to a surface which is brought into contact 15 with the winding
member 94, and constitutes a paste-attached liner. The paste layer 96 is .
[ 008&dnstructed BotatovHaVE & AHRBERE fofce WHIH Riseklani8diith the right
~ respectto the skin when the paste layer-attached release liner is rolled
diregyJ008iNIrFthe ioftophbresRdEviES oBateBrdiRy f ERfbotiinBAC 28, 1o
as illustrated in Fig. 6, the paste layer 96 outside the winding member 94
contig drotight infocoPtHc: With 16 edntact RGOS offife YRS TWRIPRAICK 12Yer
_the organism contact surfaces 20A and 40A are to be brought into--
96 1ggrrker fronPH IhSsideTA HIG AYEe Sand 4 therths Windih Tidhiiser 8 fe rreum
ro tated, for example, toward the right 23 direction._[0082] If the windin _
or splaiibef 94 AT WERE tRE rght %W@&Po%nolfié.%?ﬁ?é%&sﬁ&& adhesive
paste layer 96 is brought into contact with the contact region S1, and

forgarthér, MasePBie-saste ¥8/er 596 is taken up by the winding member 94,

a part of the stratum corneum
[0083] Throughzawayasdescribedabove,whenthewindingmember

94 is caused to advance while taking up the release liner 92 along
the contact region S;, as illustrated in Fig. 7, the part of the
stratum corneum or Sebum in an entire area of the contact region
S, is peeled off by the paste layer 96.

[0084] At a time of finish of the peeling, the organism contact
surfaces 20A and 40A are positioned on an upper side of the contact
region S;. If electrification is conducted after removing the
release liner 92 or as it is, without removing, and bringing the
organism contact surfaces 20A and 40A into contact with the contact
region S$;, the drug ion may efficiently be administered.

[0085] Tt should be noted that, in each of the iontophoresis
devices 10, 70, 80, and 90 according to the above-mentioned
embodiments, each of the paste layers 64, 76, 86, and 96 peels off
a part of the stratum corneum, or the like from the contact region
S, of the skin S in an area where the both the organismcontact surfaces

20A and 40A are brought into contact with the paste layers 64, 76,
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or sebum of the contact region S1 is peeled off through the adhesive
force of the paste layer 96. 0083 ] Through a way as described above,
when the winding member 94 is caused to advance while taking up the
release liner 92 along 10 the contact region S1, as illustrated in Fig. 7, the
part of the stratum corneum or sebum in an entire area of the contact
region Sl is peeled off by the paste layer 96. [0084] At a time of finish of
86, el peelingUihe BRyhiSHTontasty Shfacss 20 41d 40R drehositoned - The

on an upper side of the contact 15 regié}n S. If electrification is conducted

partaftér fehfoviig B FelERS fvd 0P8 &L is: Withdlft YerBvihgPgngee ted of £
bringing the organism contact surfaces 20A and 40A into contact with the
fromesace Fégion SLEtheedrtly iBR M efitichitly Hiadminidtersar [odks) o tact
should be noted that, in each of the iontophor__esis, 20 devices 10, 70, 80JC
surfaeg §6Acdordifg frthe sbove Thénibnad SeMbodifients” 8l oftha contact -
paste layers 64, 76, 86, and 96 peels off a part of the stratum corneum, or .
[008hk like froftké Rehtatt e GibhUSFHRE Skiri'S ?n%ﬁ%?&%ﬁ%ﬁestﬁé‘ﬁo?ﬁ main

the organism contact surfaces 20A and 40A are brought into caon ac&with s 1
bodyihkSpats Idydhs 629760 386 SErd 68 Bt ha pres I?r?vé:rﬁio]%[% Grotments

no
limited to this. The part of the stratum corneum, or the like n&a% onl beio ‘
to dnedlEd oFRHoREHRSKA 8%t Ie&st dHarba With Whfchths Wotking comtact © ©©

surface 20A of the working electrode assembly is brogght irgo cgntact . :
a case of including at least a working electro and a drug solution

holding portion.

[0087] Further, the structure of the iontophoresis devicemain
bodymaybeappliedtoacasewhere,withoutusingtheworkingorganism
contact portion 34 or non-working - organism contact portion 52, the

ion selective film constitutes the organism contact surface.

Industrial Applicability

[0088] In this invention, the user itself may pull the base
fiim, which is adhered with respect to the skin through the paste
layer, by using the release liner covering the organism contact
surface at least at the tip of the working electrode assembly of
the working electrode assembly and the non-working electrode
assembly, and may peel off the part of the stratum corneum or sebum
from the drug solution ion administering area by causing the stratum
corneum or sebum to be attached to the paste layer. As a result,

there may be obtained the iontophoresis device which being easy
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5 [0086] Further, the structure of the iontophoresisdevice main body is
not limited to the structures according to Embodiments 1 to 4, but may be
applied, in the working electrode assembly, to a case of including at least
a working electrode and a drug solution holding portion. 10 [0087]
Further, the structure of the iontophoresis devicemain bodymay be
applied to a case where, without using the working organism contact

for pdftion 34 or non-working organism contact portion 52, the ion selective
film constitutes the organism contact surface. 15 Industrial Applicability
[0088] In this invention, the user itself may pull the base film, which is
adhered with respect to the skin through the paste layer, by using the
release liner covering the organism contact surface at least at the tip of
the working electrode assembly of 20 the working electrode assembly and
the non-working electrode assembly, and may peel off the part. of the
stratum corneum or sebum from the drug solution ion administering area
by causing the stratum corneum or sebum to be attached to the paste
layer. As a result, there may be obtained the iontophoresis device which
being easy 25 for use. 26 Claims 1. An iontophoresis device, comprising:
a power source;
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and a working side electrode assembly and a non-working side electrode
assembly connected to the power source, for administering a drug 5 ion
held in the working side electrode assembly to an organism from an
organism contact surface at a tip of the working side electrode assembly
through voltage applied from the power source, wherein: the
iontophoresis device further comprises a release liner which is attached
SO as to cover the organism conté&cttiface and 10 is peelable by pulling

the release liner in one direction along the organism contact surface; and

on b-front A SiaR P 15 fete 46 fifiér, ir tEPGrganisht Comtals: seuree’
surface, a base film, which is connected to the release liner at g vicing%é)

. . f
and aaiceiiel BrfioR PGS totRE PG tirédtion 18 XTHe Arfd L8vars afeast ~°9°

a front surface region of the organism contact surface, and g paste, layer
255 aRAGhaP I e ROt uriate. BPURAbSSEING are Broviistt e pasee tygr 0710

' having an adhesive force which js peelable with respect to the skin by.
01 palgithe BaS il AT BEIinG ECIBR 20 27 Thé BhGPHORSE £7on
device according to claim 1, wherein the ba?ye film is fogfmed bg/ bendi

an ofRICHERRERIo 810 SAEFo~4t thé URifly bFhd'BA¢ ERiGH Arcby =" =04

extending the release liner. 27 3. The iontophoresi. i [
assﬁﬂ&%¥l¥€$ﬁﬁgh voltage applied groé?é%eISH%@@C%gﬁgggyK%Hérein:

the iontophoresis device further comprises a release liner
which is attached so as to cover the organism contact surface and
is peelable by pulling the release liner in one direction along
the organism contact surface; and

on a front surface side of the release liner, in the organism

contact surface, a base film, which is connected to the release

lineratavicinityofanendportionoppositetothepullingdirection
side and covers at least a front surface region of the organism
contact surface, and a paste layer attached to the front surface
of the base film are provided, the paste layer having an adhesive
force which is peelable with respect to the skin by pulling the

base film toward the pulling direction.

2. The iontophoresis device according to claim 1, wherein
the base film is formed by bending the release liner into a U shape
at the vicinity of the end portion and by extending the release

liner.
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the base film is provided on a front surface of the release liner integrally
therewith, and is bent into a U shape at the vicinity 5 of the end portion to
be extended. 4. The iontophoresis device according to any one of claims
1, to 3, further comprising: a second release liner which is attached to a
front surface of the paste layer so as to cover the paste layer, 10 and is
peelable by pulling the second release liner along the paste layer; a
second base film which is provided on a front surface side of the second

release liner, in .tg/%;[)aste layer, which js conneyctegls. to thce se ongnrfle%%%rein
linet-at leadt'& & AHARPGFETPerdPoHIGR 15 6P 5Ssiteto the paiting
direction and covers at least a front surface region of t 0 %anisT

the paack siffate, BRE % ERONApaIE TEr ARACHETIS the flont SurfAte of- iner

' the second base film, the secaond paste la}E\;er havbng an adhe%ivgggrce. cinit

integhhl¥ petdbid Withredpect b #E Skin'bybdling the Sscond base il Y
_toward the pulling 20 direction. 5. The jontophoresis device according to

ot taﬁin?ﬁ?mﬂﬁ%@ihofheté%c%ﬁd%%E@rffﬁr%c}s formed by bending the second

release liner into a U shape at the vicinity of the end portion and by
extending 28 the release liner. 6. The iontophoresis device according to

claim 4, wherein the second baseéilm.i s provided .on a front surface 1aj
the%econdThe iontophoresis devite'according to any one ol claims

1 to 3, further comprising: a second release liner which is attached
to a front surface of the paste layer so as to cover the paste layer,
and is peelable by pulling the second release liner along the paste
layer;

a second base film which is provided on a front surface side
of the second release liner, in the paste layer, which is connected
to the second release liner at least at a vicinity of an end portion
oppositetothepmllingdirectionandcoversatleasteafrontsurface
region of the organism contact surface, and a second paste layer
attached to the front surface of the second base film, the second
paste layer having an adhesive force which is peelable with respect
to the skin by pulling the second base film toward the pulling

direction.

5. The iontophoresis device according to claim 4, wherein
the second base film is formed by bending the second release liner

into a U shape at the vicinity of the end portion and by extending
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5 release liner integrally therewith, and is bent into a U shape at the
vicinity of the end portion to be extended. 7. An iontophoresis device,
comprising: a power source; and a working side electrode assembly and
a non-working side e3 corrode 10 assembly connected to the power
source, for administering a drug ion held in the working side electrode
assembly to an organism from an organism contact surface at a tip of the
\*fv%]rlﬁﬁé%idlel@@ﬁtrode assembly through voltage applied from the power
source, wherein: the iontophoresis device further comprises: 15 a paste
layer-attached release liner having a substant.iallysame shape and size

with the organism contact surf aced one gidaecggdrggtnhe £elegfe£gngr herein
beifig attached tOEBRA Hortioh “6f the Dryanish contact surface; dnd a

winding member attached to ano%ue side end which is oppasite {0 t d
the §REfME BAG Of tHe Paste RYRYA %éh%& r%legaggnlgngr?é%gb e%% \?Cv%%itl%ccm
the paste layer-attached release liner t({om the ather side end toward th +
relegiE sidd Ed bA G dde Y a%%‘?ﬁg’ Was e’Ia?/gé ér%egreor\ll}tdel %r(tl3 ;g Sl{ﬁféc%pe @
that is hrought_ into contact with the winding member in the paste
the RoshBische J918IcHa8 HeF and'a gﬁrfg%ee 55%0%%@1@[?%&0, the paste
layers having an adhesive force which is peelable with respect to the skin
when the paste layer-attached release liner is rolled up. 5 8. The

Ionggﬂuweggc%gg§g%§§@g29§05ggg%g%ogg%g@%sing: a power source;

the

andaworkingsideelectrodeassemblyandanon~workingsideelectrode

assembly connected to the power source, for administering a drug

ion held in the working side electrode assembly to an organism from

an organism contact surface at a tip of the working side electrode

assembly through voltage applied from the power source, wherein:
the iontophoresis device further comprises:

a paste layer—-attached release liner having a
substantiallysameshapeandsizewiththeorganimncontactsurface,
one side end of the release liner being attached to one end portion
of the organism contact surface; and

a winding member attached to another side end which is
opposite to the one side end of the paste layer-attached release
liner, capable of winding the paste layer-attached release liner
from the other side end toward the one side end on one side, and

the paste layers are provided on a surface that is brought

into contact with the winding member in the paste layer-attached
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1 to 7, wherein the organism contact surface comprises an organism
contact surface at a tip of the non-working side electrode assembly. 30
ABSTRACT An iontophoresis device (10) includes a working electrode
assembly (20) and a non-working electrode assembly (40), and an
organism contact surface (20A) at a tin of the working electrode assembly
(20) and an organism contact surface (40A) at a ti-p of the non-working ,
rel eglgeirbHecAs 38R D) 38 CRED With AEfdae HiHe P} SvhithThay 2V 119
be peeled off when it is pulled in one direction along them. On a front .
an a@\hﬁcﬂé\@dé@f%W&éa%ellﬁ»ueﬁ’%@d)?‘alsa‘gé‘fiﬂnf(%ﬁ?é&fpléa thBfeviith ™ When
and having a size large enough to cover the front regions of the organism
the @mta@ shifaees POACA0R) Tada PastelR§er (6%) Rttath&d ¥ the front
surface of the base film (62) are provided. When the paste layer (64) is
peeled from the skin (S) by pulling the base film (62) through the release

liner (60), a part of the stratum corneum or sebum in the contact regioP .
(Si)80ft E%kiirP(Zé)%a%%sdeEQ&Vlce according to any one ol claims

1 to 7, wherein the organism contact surface comprises an organism

contact surface at a tip of the non-working side electrode assembly.
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ABSTRACT

An iontophoresis device (10) includes a working electrode
assembly (20) and a non-working electrode assembly (40), and an
organism contact surface (20A) at a tip of the working electrode
assembly (20) and an organism contact surface (40A) at a tip of
the non-working electrode assembly (40) are covered with a release
liner (60) which may be peeled off when it is pulled in one direction
along them. On a front surface side of the release liner (60), a
base film (62) coupled therewith and having a size large enough
to cover the front regions of the organism contact surfaces (204,
407), and a paste layer (64) attached to the front surface of the
base film (62) are provided. When the paste layer (64) is peeled
from the skin (S) by pulling the base film (62) through the release
liner (60), a part of the stratum corneum oOr sebum in the contact

region (S;) of the skin (S) may be peeled.
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