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| ONTOPHORESI S DEVI CE Techni cal Field [0001] The
present invention relates to an iontophoresis device
5 for adm nistering a drug ion to an organi sm by
appl ying a voltage. Background Art [0002] As such an
I ont ophor esi s device described above, as described
in WO 0303742 publication, there is given one
including 10 a DC power supply, a working side
el ect rode assenbl JONEAHGROHE WOPKY HEf si de el ectrode
assenbly, for adm nistering a drug solution to skin
or nmucosa from an i on exchange nenbrane of the
wor ki ng side el ectrode assenbly. [0003] The worKki ng
TechrSic@e elieglyr ode assenbly in the iontophoresis 15
devi ce described in the WO 0303742 publication 'S

0001ﬁorned @Meﬁg %Qﬂ%ﬁné%gﬂ Fgé 1ontrﬂh]%$ﬁlsdev1ce

constituti an organit sm con surtace VVI

or nmucosa,. a dru solutlon hal di n ortion,

ror a8l Ba 8l e EHR R inabgt AR it OBt DI B heAys @ Soltage.

sol ution holding portion, and a working side

el ectrode assenbly in the stated order. 20 [0004]

Besi des, the non-working side electrode assenbly is
BaCKGﬁ@ﬂﬁﬁdﬁﬁy stacking a fourth ion exchange nenbrane

whi ch being an organismcontact surface with the
[00024ki n orAmusosh, aa thhtdprbesttol yteicsohutionbbdl dbdge, as

portion, a third i on exchange nenbrane, a second

descrebeat i 8l w & :o s ?ﬁbﬁ@bgkﬂgnpoﬁhé98’1§- #n one including
non-wor ki ng si de el ectrode in the stated order.

aDCpower supply, aworkingsideelectrodeassembly, andanon-working
side electrode assembly, for administering a drug solution to skin
ormucosa froman ion exchange membrane of the working side electrode
assembly.

[0003] Theworking sideelectrode assemblyinthe 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
organismcontact surface with the skin ormucosa, a thirdelectrolyte

solution holding portion, a third ion exchange membrane, a second

electrolyte solution holding portion, and a non-working side
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[0005] It is naturally required for the organi sm
contact portions which being tips of the working
side el ectrode assenbly and the non-working side
el ectrode assenbly to effectively 5 adm nister the
drug solution in contact with the skin or nucosa.
However, on the working side el ectrode assenbly side,
electathadi 5t riatd o atefd icigncy of the drug solution ion
is largely varied depending on dryness of the skin,
antity.,of. se hck .Qf, .St c M. Or
o R i e e e
is conceivabl,e to.brin he wor ki ng side el ectrode
porti g I 3 £ e CHET- Ror KRSt e o St RO Sl omb Ly
into contact with the skin ornucosa after renoving ‘
and  {he sBRURYARELHe Sttat erhecdmaslem pEoRIPhE Sk neddectively
much as possible. [0007] However, about renoving
admirgigeent ithe dfrugheodabdrnand thetdst swi uhealneumr nucosa.
there occurs no trouble if the operation is conducted
Howelnr aontheevarkimes | d&e lalcta otedi €admd NS 8] a@hinistration
However, if the iontophoresis device is used by a
effidiscypw hitkeldraf 1’ id id haddis M8 ed depending
above-nenti oned renoving operation is troubl esone,
i [ 1 2 i Sclasur
on A ron 1081 s R gnt on Had TGN aH T 4 Tratum
vi ew of .the. .above-nentioned problem and has an
COrnGre &t o E’:tr}‘é‘%ienvention to provide an iontophoresis

device which is constructed so that the 2 _
[0006] As a countermeasure therefor, it is conceivable tobring

the working side electrode assembly and the non-working side
electrode assembly intocontact withthe skinormucosa after 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, there cccursno trouble if the operation is conducted
by a nurse or the like at a medical institution. However, if the
iontophoresis device is 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.

Digclosure of the Invention
[CO08] This invention has been made in view of the
above-mentionedproblem, andhas ancbject of the inventiontoprovide

an iontophoresis device which is constructed so that the
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i ont ophoresis device may be used after renoving the
sebum and the stratumcorneumpartially or fully at
a region for admnistering the drug solution ion on
the skin. [0009] That is, the present invention
provi des an iontophoresis 5 device including: a
power source; and a working side electrode assenbly
1ont GWKhBe NON- RTINS He elegtiade asaenhhy €RBNSLLEH and the
to the power source, for adm nistering a drug ion
straflfh Gdhde SUQKING 81,08, 6h 6CLE 0o ASRITY. LM stering
organismfrom an ordani smcontact ‘sufface at a tip
f the warking side electrode assenbly through 10
the Gigiq e GpiT o T 18 1o Hovkr sour ce, in which: the
I ont ophoresis device further includes a rel ease .
(0003] ner wiiter 1% hbeacKedndo e i eveyldpeanigaticphoresis
contact surface and is peelable by pulling the
devige| Faskudimer & npowerdsoecteonaabong vwohrkioggadidemelectrode
contact surface; and on a front surface side of the
assenitel easel |d nem-workitey orighnissiacdir entatientlnf agginedted to
base film which is connected to the rel ease |iner
the pRfwed MbGLALL YEOF RMiGNGHRANHPOR PRSIAE A4t 8 the working
pul ling direction side and covers at |east a front

i de Strdace Jeq ' : urf i’

side aéjlpéast e ({ea%leérgégﬁl%%doé{rg tlﬁie Prsgtmg 1203% :}cé) 5o§ J“tsgfg%onta(:t
base fil m.are prqvided, the paste .l ayer havin

SUCTAE A Vb 56 1t A G CH TS (]t 6 G K GSpBE Yp Ehrough
the skin by pulling the base filmtoward the pulling .

voltafig appiteRY Them ththecuBsverwbnti ofedhiphoblt i ipay dpdioresis
sol ved by nounting the device after renoving even a

devidg tiuxhemumclofdgsher staleasm comesunitamh tilke addlahesf so as

the skin prior to use of the device.
to cover the organism contact surface and is peelable by pulling

therelease linerincnedirectionalongthe crganismcontact 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
lineratavicinityof anendportionoppositetothepuliingdirection
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 Drawi ngs [0010] [Fig. 1]
An expl oded perspective view illustrating an

i ont ophoresi s device according to Enbodi nent 1 of the
present 5 invention. [Fig. 2] A sectional view of
the i ontophoresis device. [Fig. 3]Asectional view

schematically illustrating a process of exfoliating
a base filmin Enbodinent 1. [Fig. 4] A sectiona
view schematically illustrating an 10 iontophoresis

: ' : di t [ t 2. Fig. 5] A
Brleﬁ%@sccq:%ftcﬁ_%rn 'o@gﬁ%ﬁa%{}il%{gg{ﬁn [Fig. 5]

sectlon View s illustrating an

| .ont opharesi s vi ce according to Enbodi nent. 3. [Fig..
1001Q A Do ibnat | Ve EEIRs] PESFPS ET PasrT B Frigl i 2k ing an
, i ont ophoresi s device accordi ng to Enbodi nent 4. 15
iontqgrereshs Aewkds onafo i end s ERedICERMER Y 14 Rt r AfFngresent

an exfoliating process for a paste |ayer in
inverBriggdi nent 4. Best Mode for carrying out the

I nvention [0011] Hereinafter, description is nmade of

Enforad) .mexit 3. belod 1 o214 vdfewt o phes doh tiophemtisals. device.

Enbodi nent 1 [0012] Next, an iontophoresis device 10

acgorgi agate AN oFMbedi iRh eha®fi chhe yPreseitrat ing a process
i nvention will be described in detaly with reference

of e%fbfﬁégﬁng'é(%éée‘%ilm 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.

[Fig. 6] A sectional view schematically illustrating an
iontophoresis device according to Fmbodiment 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
iC011] Hereinafter, description is made of Embodiments 1 to
4 of the present invention.

Embodiment 1
[001Z2] 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
el ectric power source 12, a working el ectrode
assenbly 20 connected to one of an anode and cat hode
of the DC electric power source 12, and a
non-wor ki ng el ectrode assenbly 40 connected to the
ot her of the 5 anode and cat hode. The device
m ni ster.S: .on: hy. the; ' I :
0 Senbl v 20 C5 ah o Ganr sia i th & val Tags T rorn fhe cotrie
DC el ectri,c power, source 12 thraough oL gani sm
ooweLHPIEE L0 (Acor B0 RS T5Eeng P LRt FALE R hao one
wor ki ng el ectrode assenbly 20. 10 [0014] In the
of an GfitWho el i tdAT €1 -h%eath e Gt AwdiRiegg seurce 12, and
el ectrode assenbly 20 and the non-working el ectrode
a nonggapping adectsodenssseimle by 4 dannepesi ig the other of the
constituent nenbers such as a drug solution hol ding
anodeperid anthetineenTle bisel @nddtippertte rkd aaddugnion held by the
i ntermedi ate support 16, which are overl apped and are
worki@af k firedicl 5 sebmd 1K€80NL gLt o S4EH: &8 PRIV W elhakge from
foam or by receiving the constituent nenbers in

the pENE pugh: hobes forapd-in A Eﬁrbﬂ%ﬁrﬂ?girgtaﬁi RUPPH I ctlCurFace
and a tip Support portion 18. The bas eng support 14

nd the.intergpdiate %ng{g1:6 are torneﬂginto t he

208 wHeh €Y dnd TR RS S UppdT © 181 ol "46%8s 2§ emP 1Y

20 be larger than the supports 20 14 and 16. [0015] In
- Fig. 2, the base end support 14, the internediate
support 16, and the tip support 18 have a .
[00149r essur énséhsi tiopgopliRasisie deayiees 1D4AcatbAcTaille working
18A, respectively, at the | ower surfaces thereof so
electazrdeo dmsesthuicok 200 age tro triver-woAtkitnye edame: rividee astskebly 40
is constructed by interposing constituent members such as a drug
solution holding portion between a base end support 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 16.
[0015] In Fig. 2, the base end support 14, the intermediate
supporit 16, and the tip support 18 have a pressure—sensitive adhesive

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

sc as to be stuck to one another. At the same time, the



10

15

20

5 pressure-sensitive adhesive [ayer 18A of the tip
support 18 is stuck to the skin or nucosa. [0016]
Here, the internedi ate support 16 is a single
sheet-li ke nmenber which forns a part of the working
el ectrode assenbly 20 and 5 a part of the
non-wor ki ng el ectrode assenbly 40. [0017] Simlarly,
1d ; b j = li:ke g o
P Forrar s BTt ™o ot 17 v el et FoadBdea s 4o stuek
a. part of the non-working el ectrode assenbly

20 and
to tgﬁléﬁ%ﬁxﬁﬁ mﬁﬂg%ﬁganisn1contact surface 20A of the

rking el ectrode 10 assenbly 20 and the organi sm _
[001%@,“ act Hewer dde® 20ACHRPERAbBISYPPL 1l }° 18 @ s hcelopherE—1ike
non-wor ki ng el ectrode assenbly 40 are arranged fl ush
membgy whichchoorher rand aiftbhe wapkirruethetrotdheresémpbly 20 and
provided a release |iner 60 so as to cover the
a pamr gdnitdm comt-acir ksurgf ades:t2@Acarc s40h1ybéiong fl ush
with each other. 15 [0019] The release liner 60 is

[0017Peel abl iy 1Ruh ki, nghknt@pesudbs £ELI DN Al0RA HNR sheet-1ike
organi sm contact surfaces 20A and 40A, for exanpl e,

membé%ﬂ"' wﬁiE.thcB rrgé rae%(%ié”%g !En%fé g«ozj}ci Qgglzt EH%{%P&?% slsnen;&?jlleﬁl 20 and

ront surface s the release |iner

r i,sm cont act .surfaces 20A,  a base-film 62, which
2 pag O R B v o SRRt BoRaTo88 4P-a vicimity
of an end portiaon 20B opposite to theipulling .
(0018 r ect i SReST@E itk FRREACsPRETREAPABFO T o1e HoT ki nAglaFtrode
| east a front surface region of the organi smcontact
assemif d€e3n@ (A cand 980Asmaadnhagaster fanerl 0¢4waichdbreng a tip
to the front
surface of the non-working electrode assembly 40 are arranged flush

with each other andwith a gap. Further, there is provided a release
liner €0 so as to cover the organism contact surfaces 20A and 40A
being flush with esach other.

f0C19] The release liner 60 is peelable by pulling in one
directionalongtheorganismcontact surfaces 20Aand 40A, for example,
in a right direction in Fig. 1.

[0020] Further, on a front surface side of the release iiner
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 froat

surface of the base film 62 are provided.
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surface of the base film®62 are provided. 6 [ 0021]
The paste | ayer 64 has an adhesive force which is
peel able wth respect to the skin S by pulling the
base film62 toward the pulling direction, and is
constructed so that a part of the stratum

cor neumandt he sebunof the surface of the skin S maybe

imulta 5 f - yer
1002 el e e T S The e o8B 50 gs PRTRE illEl 4 Fheetanie
.., 62 is formed by bending the.release |liner_. 60 into a
with Gearess b0 RS SO i 4 61 WS eahopBt £F o TBE ARy the
extending the release |liner. Here, the paste |ayer 64
pulling Eﬁéfeégaany anmhde oPnatHacerd 410 tHAL ch PadhepEs-hipstratum
the skin S but is hard to adhere 10 to the organism
cornegontad ths sebavest 20Asandasenf (0028]n Bive wbe sétiuidsneously
of the working el ectrode assenbly 20 and the
peelabr-Mowkengtied ect fodel psgserdd W s4peal edf of £ herom the skin S.
described in detail. [0024] The working el ectrode

[0o228assenbl yn20,4 e frarmed: bys $haakly PER A NMOEKENG: 1 ease liner
el ectrode 24 connected to an anode and a cathode in a

60 inQ% %l (%Ftsrﬂa‘bep%\ﬁ'eg:rl’laégl{?rl%QIll_L?t’ \M}' %ﬁ]lei %gﬂd?@o%%%n 28Boﬁmd by

polarity wth a ion, separ at arrange

a .front surface of the rkin el ectrode 24, a
exLerfB e SR SRR Ve me st 58 PR nyetE b da T PaRECTably
surface of the separator 26, selectivel% gassing an
made PR Bppbsite, 203 sgRTES thégr vkin onbup idr hgrd to adhere
sol ution holding portion 30 arranged on a front

to theyurcfrgeeich chetsetordriigiresel2dét iavel h@hdbr ane 28, for
hol ding a drug which is different fromthe drug ion,
(0023 first Therstructures 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 seccnd icn selective membrane 28, for
holding a drug which is different from the drug ion, a first iocn
selectivemembrane 32 arranged on a front surface of the drug solution

holding portion 30, selectively passing an ion which is the same
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sel ective nenbrane 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 organi smcontact portion 34
which is fornmed by applying a viscous liquid
containing a drug which is the sane with the drug on

kind stlftrho%heSHEugf J9f dhe 2 fhB%ﬁ{lhgno?&JﬁlﬁféﬂlV&nﬁwrp@i%lon 34

In the st ‘order. front end surface of the
ant 5 AN BT O i ot a%f W SR SER g unien
brought into contact with the skin micosa. . [ 002 ?
is thepanioy kihyheiddT 8aé Ut SEStaes Qﬁ hﬁ ‘E{‘ selective
col l ector 24A connected to the DC el ectric power
memb g 88 WP thsds f ks @ dEd - of A & raythendprutfiasge of the working
el ectrode formed by printing on the front surf ace of
crgarg. aresontsheepoB6iom@nd asworks Nt poddriszabe evatleoty odganism
24B placed while being electrically connected to the
contddtOHustHdAR 0wk Wey Kim@igHiolireet on24st [A@26)he skin
It should be noted that the phrase "electrically 15
cted" conprehends not only the case where the
electrode is directly connected to the front surface
ut als thecsev\,he electrod ory cted .
[Oaz%l)the q}ghﬁﬁgﬁrzg%e Eﬁ?gﬁa a%ﬁglé%tﬁpr%egongict% working
ch as_a conductjve adhesive (the same hol ds true
COllerC&Pr £he %qe&ﬁ%’io L5 ff%@é?]c The Rter fedrat &2 and formed
upport 16 is fornedof a resin material havin
of a Otaﬁ ®Fs ndglist ket zads feguar or ¥ hat 109 Oﬂﬁé@/\grknh@urface

or m

of a resin sheet 36; and a working polarizable electrode 24B placed
whilebeingelectricallyconnectedtothe front surfaceof thewerking
cocllector 24A.

[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 hclds true for
the following).

[0027] The intermediate support 16 is formed of a resinmaterial
having a thickness substantially equal to that of the working
polarizable electrode 24B, and has a working intermediate
through-hole2lAof substantially the same shapeas that of anexternal

shape in the plane shape of the working polarizable electrode 24B.



10

15

20

pol ari zabl e el ectrode 24B, and has a working
internmedi ate through-hole 21 A of substantially the
same shape as that of an external shape in the plane
shape of the working polarizable el ectrode 24B. 8
The working pol arizable el ectrode 24B is received in
the working internediate through-hole 21A [0028] In
The Wﬁ%ﬁﬂhgo?olgggng@eSQEQeELOéé bapfoL ﬂﬁﬂirgf%%e working

mat erial having a thickness substantially equa
t hat. af the dr S I on hol ding portion 30, and
lnteﬁ$6&%§%Mn rou lﬁg'hotﬁhr%l}g hol e 22A of substantially
the sane sha e as that of an external shape in the
[0028]) ane sﬁ&pédgﬁtﬂﬁé mBPﬁlﬁbpp%¥%P?%%b1%:%?éEFW6ﬁ%O§4B resin
The drug solution holding portion 30 is received in
matenitpd WervkRag £hpckprseugr ot et P2ALY BaUpA0ROJtiHeot the drug
non-wor ki ng el ectrode assenbly 40 is forned by
solutsitcac Kiodgiinfo gorttienbdde endl Sapper twokking the through-hole
followi ng order, a non-working electrode 44

221 ofopnectedrtiaial anedeat ahgpbhodechdr af Qe ehkeelhihd shape
power source 12, which is an opposite polarity with

in th@ gigﬁe'gﬁa%@c§@Rﬁkgthk&ﬁgaﬁ5§QQ§gaBﬂeaeiéé%%ode 24B. The

surface of the 15 non-worki'ng el ectrode 44,
drug S Y 461300 Lo hol ding sportt on 48 Lot holding, o +ip

an éllectro ytengol ation, a thlr I on se ectlve

menbr ane _ 50 selectlvely passing an ion opposite in
throughghale %€ -drug ion, and a non-worki ng organlsm

contact portion 52 mhlch is formed by appl
[0023; scousTEﬁq@lodl‘mﬂkém g S e e el it 31315 uﬁpélﬁed by

20 which is the sane with the electrolyte solution
stackimmiogh firemhéhd base end support 14 in the following order, a

non-working electrcde 44 connected to an anode or a cathode in a
DC electric power socurce 12, which is an opposite polarity with
a drug ion, a separator 46 arranged on & front surface of the
non-working electrode 44, an electrolyte solution holding porticn
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 liguid containing a same electrolyte solution
which is the same with the electrolyte solution which is held in
the electrolyte solution holding porticn 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 electrcde 44 is formed of: a non-working
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the el ectrolyte solution holding portion 48. A front
end surface of the non-working organi sm contact
portion 52 is constituted as the non-working
organi sm cont act surface 40A. [0030] The non-wor ki ng
el ectrode 44 is formed of: a non-working 9 collector
44A which is forned of a material containing carbon

rlnt the front surface of
cor1 i, B WERehls S ut daWG Bachplet P tiets S<¥oon and
mnrklng coIIector 24A of the workin el ectrode 24,
Printi I fork et IGHFEP S Starinfafinerd] 8T PEBtHFoVEGAE sheet

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

36 59 86319 brha@prao- Wopki Hge potdiialsiod lelcéotr 8de A BHmworking
a thickness equal to that of the internediate

electsuppolt! ; 16nd andoh Swoekeny eth 1 4 M sbienewetkirdge 44B provided
i nternmedi ate t hrough-hole 41A forned in the

so ad RMerdmiiaite SPRIH-whi kY addittderr the el ectrol yte
solution 10 hol ding portion 48 has a thickness equa

{0031t}o that 9f tHSntéﬂ rRHR 0[4}5?141%22 d i %&e%%%lo%ﬁ%g {l?%a has a

non- morklng trp throug orne
each

E f_the_, .
tth]iS roug u%‘?Fg%g %Aft‘zqn_elb\qutt) I'H‘ggéﬁaefggpogtgf&aandls recelved
circul ar shape, and, furthernore, each of the
n 3 wBPRT ﬁréﬂéet e ied igtie separasrioke fha sfétr@rﬁﬂi in the

ion selective nenbrane 28, the drug solution hol ding
intergsmdijage SﬂﬁwﬁﬁéiﬂﬁistInOﬁddséu@®b|v@eneﬁbpamelsze apdution
t he wor ki ng organi smcontact portion 34 is of a
holdicig pokal onetd hasea sttajpekoss @ esfvadt -shape: off00B3]tip support
Simlarly, each of the non-working el ectrode 44, the
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, the
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 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 nenbrane 50, and

t he non-wor ki ng organi smcontact portion 52 is of a

circul ar menbrane shape or a sheet shape. [0034] As

illustrate in Fig. 1 by a dashed Iine, in the resin

sheet 36, a working wire 19A and a non-working wire
form%cgr %’2' gnga ae[)r?nialo cféa%rtrgednlcg a alm%)toenr :,?al E)%rl:% § apcg)né:rléluously

caonnected to the worKki coIIector 24A in_the

in a flR RGABPERT? G Hifl the PRONOWSE RENGO P Feat H4A in the

44A in the non-working electrode 44, respectively 5
workImp3s}ethr &podd neénd L theasighowar Hime aehl clrpysé4A in the

and 4, the respective circular menbers are
non-wviekirappeledtircec i dof ddwspamdrikiely el ectrode assenbly

20 and the non-working el ectrode assenbly 40 in the

(0038 i ckness, dinnegihentof, eacbhagseilepchadd BIgs. 1 and 4, the
integrated to constitute the iontophoresis device

respekttivid c[l(}%%ﬁ]ar"ﬁéﬁbekg f@tcﬁfr%ﬁddﬂ}e% supRLh 46 ﬂr?e working

I nt er posed between ot her from above and

bel ow t he st at e wher.e
electr é%.%%_Iﬁﬂépggifﬂﬁ% no%ﬂtqﬁ¥%%%laﬁ¥gfﬁd% assembly 40

in t %n{h Q%;bejectrode 44B a ; recekﬁggrln thgﬁgo&@tg%rated
i nter medi at e through hoIe 41A of 15 the internediate

CHUPpdrttel6he especminasiapissidaviad y0-the tip support

18 is interposed between ot her nenbers from above and
[003del ow Heeesuppointenmadstateswirere: 1 hd -dinge spdskd brtween

hol di ng portion 30 and the electrolyte solution
otheholetibrg PaATddn0 RS Ale) St el iUhd RRipport in a state where
the working polarizable electrode 24B and the non-working
polarizable electrode 44B are received in the working intermediate
through-hole 212 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 soluticn 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.
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wor ki ng tip through-hole 22A and non-working tip

t hr ough- hol e 42A 20 of the tip support 18,
respectively. Further, a nenber between the base end
support 14 and the internediate support 16 is
positioned and fixed by being interposed between
them and a nenber between the internediate support

6 and the.ti ROr & 18 is_positioned _.and f| d hy
100300, no ) bRt B et e heRs hlb%s“ﬁrkéan& 4R 24

uter dianeters of _the morkln ect r 24A and
and e R’ngléal FeetBrtasa 14h qhé??'\%o‘r’% @ngl %%%%5%5%4?4 and

and the non-working electrode 44 is slightly larger

the npnavoskénd 6f- egit areedrsis sl ighelHoekdrg Gimeeaellpadd ameters
t hrough- hol e 21A and non-working 5 internedi ate

of théarougticingl eididrm&nit #re peéhirphghahoper t2dnsatiemeof-working
are arranged so as to be sandw ched between the base

inteiEl sppehtrouyh-andet hen | nterymdpatre pbepROr dodBions thereof
[0038] Reference nunmeral 56 of Fig. 1 and Fig. 2

are dTRIRRENS, 2@8nadhesi ¥enadhenadnsst ¥eenb:thS k&lsae?ee%d support

across an |nterned|ate portlon 10 between the
n rkin tors 24A and 44A in the
14 aAMJ H}a%iﬁb T d3t le insulating film 19D

nd t he ternedlate S p hat the area
[00383et ween Rtelf1 HEhsH EFF“FF&% B%rﬁ)%ﬁ%nd (e ik er fedicgrgsents
upport 16 is partitioned into a working side and a
an ad%fhlv\%r kiThg adteres 19%° p 093d2qad! el 13 ah Lnferapehgge portion
nunmeral 58 of Fig. 1 represents a release |iner
betwegirt dblredotrdinheahd omin-suriflacey afolithesttdgs gdppent 448 in the
in a peelable fashion so as to cover the working
insulertgan) SEitentlat to bind the insulating film 19D and the
intermediate support 16 so that the area between the insulating
film 19D and the intermediate support 16 ispartitioned into aworking
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 for the above
respective constituent elements is described.
[0041] In Embodiment 1, the drug solution holding portion 30
isconstructedby impregnating a polypropylene {(PP) non-woven fabric

with a viscous liquid centaining 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 organi sm cont act
portion 52. [0040] Next, materials, conponents, and
the like for the above 20 respective constituent
el enents is described. [0041] In Enbodinent 1, the
drug solution holding portion 30 is constructed by
i mpregnating a pol ypropyl ene (PP)non-wovenfabric
I.SCO [
erfed g(])m%o\ﬁe t%h&éf d‘,gﬂbg&h% Cs%j‘t?%t%ﬁe%g Ihﬁg % O;?‘rgsl.léi‘xéeo ar negative

t d ith d t he dr
Lon bagpn%?aﬁgﬁ%gw e B SR s %%vsnﬁo%v?ms ypter (drug

negative ion by for exanple di ssolution in a
whichhgigenEistieR Wt fat 6Fugdraly (AWAFERUBFSE 0 alds PhE® ie also
drug ion (a precursor for the drug is also
permigérad)tit-edp)druly, drug dridges Bfant ebfiponepbmponenth gfissociates
whi ch di ssociates 5 into a positive ion is, for
into exawlia,idd decaiing Hydr echamprliieje ldsloca inar ¢gdrocbioride as
nmor phi ne hydrochloride as a narcotic. A drug, the

a nar@g ebhegbreparpengntir8EntBi-¢RedhssQch 8t @St 1ML 0 @ drug, the
negative ionis, for exanple, ascorbic acid which

(hﬂxg?%Eggtacgmégﬁ%orQQ?QEIBhAQf%$ﬁ§Da@9% thpatgeggglve ion is,

or egol ng, none proteln,

or e Lo IS LIPS OIS, |

he non- morkln%_electrode assenbly 40 i's obtalned b% '

{004%]npregn§P| AgdatPPrnbA- WodeheFa®ried i d HARA o dd!A, RNA, a

l'iquid containing the electrolyte solution (details
protedijoudn ehentmaldbeandhynergdbtioal s idedudiclbedh the epfegory

. Further, the electrolyte solution holding portion
descrd®eddcs aphtvai.nedby i npregnating a PP non-woven
[0043] The separator 46 in the non-working electrode assembly
40 is obtained by impregnating a PP non-woven fabric with a viscous
liquid containing the electreolyte solution (details about the
electrolyte solution is described later). Further, the electrolyte
solutionholdingportion48isobtainedbyimpregnatinga PP non-woven
fabric with a wviscous ligquid containing the same electrolyte
solution.
[0044] The electrolyte solution to be used in each of the
separator 46 and the electrolyte soluticn holding portion 48 is
mainly formed of an electrolyte, and electrolytes each of which
is oxidized or reduced more readily than the electrolytic reacticn

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 sane
el ectrolyte solution. [0044] The el ectrol yte
solution to be used in each of the 20 separator 46
and the electrolyte solution holding portion 48 is
mai nly formed of an electrolyte, and el ectrol ytes
each of which 1is oxidized or reduced nore readily
ascoxtﬂéat% tQﬁng QJ YEiGs 18R AON 2 c0f WL 81 GQXdRti O, malic
at an ano d reduction at a cathode 'such™ as:
. pharnaceutlcal suc S ascorbj.c, aci Vi )
acid S T o5 a 0t Bares o or%gsalfi? %msas Telef spe acids
lactic acid, oxalic aC|d nal acid, succinic am
are oA ERLFT CAREY BT BABFOP L¥AIES TH tAREIAEFAS 1V EFe digpresult
particularly preferably used as the electrolyte. As a
the gessgktiont e agerveygeinoaasfoamyspgen gas ey Masogenessed.
gas may be suppressed. 5 In addition, a fluctuation
In.addmtpbhoﬁaEhacehacﬁbnlym@ﬁsofuﬂknaléuttn@yte solution during
energi zation may be suppressed by bl ending such a
enerCUHHIRA AR Bk S@Fkbﬁb@dk]ﬁﬁd@l@rﬁdﬁﬁ@@d&{)ﬁ eomSni®ion of
prOV|de a buffer electrolyte solution when being

multidisselyad LR &é@éi’@ teslfoa%%b ﬁk‘@bléﬂéS&%ﬁ?ﬁﬁéﬂ%‘l@ctrolyte

ontalnlng the drug o ectrolyte 10 sol ution

descri bed,ahove oduced or exanpl e,
soluiﬁ1 él r‘\l\lgéng( |d§%y S[veoc{ tixfent

hange mater) With 2 mass% or
nore of a tacky material, —suc
L0045y dr oxy FHEPyY teFPYF &gémlﬁpe?ntﬁbplléﬁm grug oy sdectrolyte
manuf actured by NI PPON SODA CO.,LTD.) or a Metol ose

solutggrg dggcaribsgl gbloge Kﬂél&/yh@rpb%@haq:%doby fehefizea@nlyy, mixing

treating a water-insoluble cellulose 15 (for exanple,
wat er9QShin 100008Ry sraraifeant wietd DbynaShHine Etrsur ClodnactdciGomaterial

such as Thydroxypropylcellulose (HPC) (for example, H-Type
manufacturedbyNIPPON SODACO., LTD.) oraMetolose asawater—-soluble
polymer obtained by chemically treating a water—inscluble cellulose
(for example, 90SH-1C000SR manufactured by Shin-Etsu Chemical Co.,
ntd.) .

[0046] The working polarizable electrode 24B in the working
electrode 24 and the non-working polarizable electrode 44B in the
nen-workingelectrode 44 areeither constructedof as amain component
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. Beside, for the
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Ltd.). [0046] The working pol ari zabl e el ectrode 24B
in the working electrode 24 and the non-working

pol ari zabl e el ectrode 44B in the non-worKking

el ectrode 44 are either constructed of as amain
conmponent 20 a conductive base, which is formed of
active carbon, preferably, a carbon fiber or carbon

condddi&le RERRY . £f & aﬂ%ﬁ%¥e1%§%ggniﬁlQﬁ&choﬂhﬁ LerY98dcarbon
as the working and non-wor ki'ng pol ari zabl e el ectrodes
: .24B and 44B, it is .preferred to for . layer b ;
15 o1 B Rt g e phe BB et o et o TR e ve Rt et e
fiber. Beside, for the 14 copductive base, for
carbaslappld Vel G A RT R $PRCRELT v CaPhoh” M 29 or more may
di spersed wthin a binder polynmer may be | am nat ed.
be usAgithe active carbon, active carbon having a
specific area of 10 n2/g or nore may be used. 5
1004'110047] The working polarizable elactroatke 2248 iiss impregnated
I mpregnated wth a viscous |liquid containing a drug

with kO0@NEE&as tiopdie dhia iRehd alyrdde g csal ubiOfle drug held
hol di ng portion 30. In addition, the non-working

bythgakggééﬁpkgoﬁlgﬁkﬁgl éﬁ@ﬁ&ﬁSbnpfﬁgﬁﬁﬂf@i&ﬁ}Bh@non—working

VI SC iqui contal ning an el ectrolyte solution

i.dentical, tq the e trolyte 10 ut | e he. .
POl argGRR o TH0MAS EReh 0T TR R i hG el Pagraps Liauid
24A in the working electrode 24 and the non-morﬁin%
contaigI ety SALA LY S Ron- Mok ngleTEédt'r e WhE Feegtrolvte
printed el ectrode obtained by printing a
solutpalry dteyd éne ther eysimeia tatre 4(8F/’ET) material mixed wth
car bon and
[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, asamaterial for theworkingwire 194 and the non-working
wire 19B, the same may be applied.

[GO50] 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-wor ki ng col l ector 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,

non- vﬁoxFqu‘%HBEiigew{% o b?%céﬂ%hhsﬁu carhon a‘il!héﬁa%gé%nﬂ&gseildfentlcal

e used as a collector out re

to ﬂf;’a” oo Ada B R oW ot Pl RS T B@H”%nd is

be applied. [0050] The separator 26 is obtained
intey RERGratPP Weskhoa-oleh!l Fabte cel/@qﬂwroaiem?é@o@@d the

liquid containing a drug identical to the drug held
secoryy ivheselegt 5ot mambrahel dBntp porevent3dog amhysical contact

i nt erposed between the working pol ari zabl e el ectrode
betwa4B @mh.t he second ion selective nmenbrane 28 for

preventing a physical contact 5 between them [0051]

[oosifhe firsghe enrsel £64 i JmNyanRmB2ahs §ONSS IR d- U ed by

i ncorporating an ion-exchange resin into which an

1nca$%V|nQQQﬁgggogr8§Ehah% %?gm Eﬁ@gwﬁgckgﬁlg% égghangegroup

t'/he sane Si

(s SRR, P R U VR S s e

contai ns a cation exchange resin_when the drug
ion 18 AQRIGH 6L REUBPEd SBRAEIGH HIITFHG oTin on SBeci fically,
Q|ssq0|ates |n§o a cation, and contalns an ani on .
the f@;{@h&r@gﬂesebsthlvmmmm@edﬁag:osmauﬂsom cditdooctatleznge resin
into an anion.
when the drug solution of the drug sc¢lution helding portion 30
dissociates into a cation, and contains an anicon exchange resin
when the drug soluticon dissocciates inte 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 sclution of the drug seolution holding portion 30
dissociates into a cation, and contains the cation exchange resin
when the drug sclution dissociates into the anion.
[C053] Ag in the case of the second ion selective membrane 28,

the third icn 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 nenbrane 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 ionis
sel ectively caused to pass through the resin.
Specifically, the second ion selective nenbrane 28

so th§PH 3&88 Sietetichy I Oe”lﬁxsdl;gf%? {hees Vﬁffb‘%{‘ Eﬁeel &y caused

solu e drug s i on |ng po

di ssoc ates nto a cat and ont th ti
€0 paéi%chlaﬁégglee‘%%% it BAGr Uy SO0k PR 4S9 ot Hekon of the

into the anion. [0053] As in the case of the second
drug jssn udlcse tiodel ipsntcaind 028 30 cAéseRilpgesoAn§el eccpéon, the
menbrane 50 is constructed by incorporating an ion
thirdexohangéecesva natorad G9 apntennexahanyecgreouharge resin,
introduced 16 so that an ion opposite in sign to the

and wHeHOthORIME selletionediyscatsetes timtpass dhionghHdheembrane
resin. That is, when the drug solution of the drug

contéﬁﬂéﬂd‘H&Hﬂ@ﬂ“éﬁkﬂ%ﬁa@ Q2 30, di ssociates into a
cation, the third ion selective menbrane 50 cont ains

[00543" ani op Sé&%‘nri%%er %%Jt%n5e$ﬁ9a?£@§r£e§1% dEud SOh AL | Wlused,

I SSOCI a 0O an ani on nbrane’ contains

mujjuéﬁi%ggég%ggg 8n;E%#Qo%%gggghgéz&%qgwﬁ$ove %ghylntroduCLHg
limtation, an ion exchange resin obtained by
a catilepr 64GEPRES AT EHPI 6AXERBAEAGRTYHBUP T SR HHIMRYe ifro@s which

the counter ion of which 10 is a cation) such as a
is a sw@tfigm)c sgrbups & carldouild grypugupa carboxpidsploeiup, or a

group into a polynmer having a three-di nensi ona
phospheinier krosp ritcidlkepsUghe At s iyd s odardon hasedi sresli hetwork
such as a polystyrene
structure such as a hydrocarbon-based resin such as a polystyrene
resin or an acrylic acid-based resin, or a fluorine-based resin
having a perfluorocarbon skeleton.
[0055] In addition, as the above anion exchange resin, there
may be used, without any limitation, an icon 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 guaternary pyridium group, or a duaternary
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 ligquid 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 perfl uorocarbon
skeleton. 15 [0055] In addition, as the above anion
exchange resin, there nmay be used, w thout any
[imtation, an ion exchange resin obtained by
i ntroduci ng a cati on exchange group (exchange group,
drugggfugggﬂﬁﬁhxﬁkpn 8£t¥Qﬁ lgiﬂlr%%%%%%dﬁgg%h%§f§bntsurface
primary, seconé%?y, or ‘terttar m no group, a
quat er nary apmoni um gr oup, yridyl group, an 20 .
of th¢ ﬁil&éfdoé'}lﬁ%%‘ﬁ?l‘ée H%H@’éﬁﬁ&%&zo'pyrlwi r p?h%POE‘Wor king
quaternary imdazoliumgroup into the sane polyner
OTgATHAR FGNEaChr POrdimBnSronal Comet bR ket e dY ©hagscous
in the case of the cation exchange resin. [0056] The
1liguiwordonng iaiganesmetentaci yper $¢ bt Bdn | sdeonstaudicedhat used
by applying a viscous liquid identical to a |iquid,
in thwid e tdie o1 it 1dhugo 5@ i i@ tholndi 86 Pehti Brordd surface
is inmpregnated to the front surface of the first ion

of trReheGllve AeaRnane 32 nbALddAL 60N, HNENAMIYKIRGed that

organi sm contact portion 52 i's constructed by

lLyin Viscous . |i.qui d _containi l.ect r.ql yte
cach BHGR Mt e SaBy e Y, Abedid 18] Yroanount
sql.ution holdin ortion 48 to the front suyrface. of .
as sTtld ff) il onnsSFREF| VBT Fehb? ATy S0 11 SLIY be wpplied
. hoted that each of those viscous liquids is .
viscaésiliamiiylsappe 6@ CLhcanthapmpent st s |redseap gl ingr 58 on
order that the spread of each of the applied viscous
each lafguihds vdwedus tlheraitdsackawemte clupphe sseldease |i ner 58
on 10 each of the viscous |iquids may be suppressed.
1005710057] At the ttimeoeftHdasasspmblyr ahet hentophoresis device

i ont ophoresi s device

10, in a state shown in Fig. 1, the respective constituent members
are placed like a laminate or stored.in through-hcles, and the base
end support 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 disclesed in, for example,
Japanese Patent Application Laid-Open No. Hel 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 icntophoresisdevice 10 isused,

as illustrated in Filg. 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 nenbers are placed |like a |lamnate or
stored, in through-holes, and the base end support
14, the internedi ate support 16, and the tip support
15 18 are sequentially overl apped on the rel ease
liner 58, and are fixed by being stuck to one

: e , t e..pr re=sensi.tiyv j | ayer. :

s ad o o R e T Y e APER LISy Bsdye =i
A button cell or a thin cell disclosed in,_for

S, WiBMIIED JxpaReshiih GRISANST] CAET o LARAT tpen2Re, and the
Hei 11-067236, US Patent 20 Publication No.

non-—wIyUd/ w1 88EE N IR o HES tPEUEHE N0 4 08, dbsradTakhpr péeterrea
used as the DC el ectric power source 12, and the

to as strgaot.gmewfadtheusdacee 208 arot 10 hiaredtandtiaini @ contact.
thi s enbodi nent. [0059] Wen the above-nenti oned

[0060jont ophaeesi,s ttheviree ckBei 4 iged 60 ds pullustr abedridna right
Fig. 2, the paste |layer 64 of the base film62 18 is

dire@dhsr ed tpya £ont getal €81 i 3l tnehbehah$s8 RYUtd@Nsurfaces
inthe skin S, wth which the working organi sm

20A a%%ptll%ét. Sfﬁf@ﬁfsig%%ndf(gpee @Dr%(id}ggerorgg%o@%the whole

cont'act” surface hereinafter, referred

. organi sm contact . surfaces 20A and 40A) are brought

tont QT s SEVLCH LR0GEY NSOt Aa SFBARES T e RO gespect
pulled toward a right directionin Fig. 2 in

to thearsdii®elS-wi th the organi smcontact surfaces 20A and
40A. In this case, for exanple, a user grasps the

[006Mhol e WWomhophios eshs teMdaxe 10nerdd hereby Hong the organism

position with respect to the skin S. 10 [0061] Wth
contddt surttheesebeasenti 4@x, Ghhdroves bakengiihesdrganilsa 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 § is adhered to the paste layer 64. This means
that the stratum corneum or sebum is peeled from the contact region
S:1 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 404, the peeling of the release liner 60 and the
base film 62 are finished.

[0063] In this state, the iontophoresis device 10 1s mounted
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contact surfaces 20A and 40A, and the base film®62 is
al so pulled through the novenent of the rel ease
liner 60, with the result that the paste |ayer 64

is, as illustrated in Fig. 3, peeled fromthe skin S
sequentially fromthe left side. Apart of the stratum
corneum 15 or sebum of the skin S is adhered to the

S0 th%%SEE léajy nlsﬁn g{jht% gﬂ%faEQQtZ[SZb%n% %hug]é‘%q%%q’ﬁ?é into

or sebum peel e contact region

skin S.. [0062] .The, paste | ayer 64 peeled fromthe
Cont%é%ryizqnﬁhﬁséﬁ%ﬂ1 " the organi smcontact surfaces 20A

and 40A toward the right direction 20 in the figure,
[0064dng whed SHECPRT §Rt LEAASNIS iLhé Whigilt )0 orpRnbaBeontact

film®62 and the paste | ayer 64 pass through the
surfagrggadt 3 mncohiZaet e smfgdesnRoAcatdc40A; he herpedl ting stratum

of the release liner 60 and the base film®62 are

corndimnbghedouh GA6 Pk ellrd Ak dsd@tityed Beovent ophoi@sis impedance
device 10 is nmounted 19 so that the organi sm contact

of th&8Widiaces sRAA1anh 408 AR bEoRaltLd PhAinEoREREY e\@ftll& iently.
the skin S. [0064] In the contact region S1 with

hase organi smcontact surfaces 20A and 40A
are E%%u%h% %nto contact, the part of the stratum 5

rooe 8222”.%%&? 4019 RS8R, 95t Lhed NS AN povice
be adm ni stered efficiently Enbodlnent 2 [0065]
70 aqqe%&dl%st@r iZFcsH e Selde Wl% %Soﬁ{lépw&rééaesd devifdg- 4-

70 according to Enbodinent 2, which is illustrated in
[0066Hi g. 4. The iontophoresis device 70 is formed by incerpcrating

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. In 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.

[00681 In Embodiment 2, when the release liner 72 and the base
film 74 which is integrally formed therewith are pulled toward a

right direction inFig. 4, while supporting the iontophoresis device
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10 [0066] The iontophoresis device 70 is forned by

i ncorporating the release liner 60, and a rel ease
liner 72 and a base film 74 each having a different
structure fromthe base film62. The other structure
Is the sane with the structure of the iontophoresis
device 10 according to Enbodi nent 1, and hence the

dy p I

10, L B E T P R S%é%r%% §Fpgpet region
Enpodi nent as_ _illustrate Fig forned as

51 0 LRSUATER & DR fPoh PG TAda o1 fiim TAT e I'e e, & part
integrally fornmed on a front surface,of the rel ease

of the g&raram CRTAGHM PENSSPHE P&l BASeSTimet TrY k¢ mefrled off.
into a U-shape 20 at the vicinity of an end portion

{006920B t o He Bxttendezht dndiitifeqradt eroh &perdigens if,othegeeled

on the extended portion. [0068] In Enbodi nent 2, when

pastd Nevea g&se sl Free FZ2oandohbecbase with mhed oMijaelisns contact
integrally forned therewith are pulled toward a

surfddhbodl GLA®N ihd-hencd, tMB}d & SURPRR éﬁgaﬁt@ges that the
i ont ophoresis device 20 70, the paste |layer 76

peeljtsfﬁg%n{:flgsé%l&eseé ?Lq O%t or&&;%t ag%ﬂgﬁg\%ﬂp% rﬁflztcoé surfaces

roma Ie
. of he str or ne r sebum of _t he  ski
20n shedlp Bt & o Olﬁﬁ@@gﬁmq%@é;ﬁo&n%m felaaﬁflérreeﬁ@nge of
fron1Enbod|nent 1, the peeled 5 paste layer 76 is
the matee ifelork ot tHasF vl tthe! o RPSHINGs cdsiedet

surfaces 20A and 40A, and hence there are such
adimmtchigesitt Wat the peeling of the release liner 72
fromthe organi smcontact surfaces 20A and 40A may

[007(0e perfoesed saeetrhby.icandsamsekectiare rangshnfresis device

80 according to Embodiment 3, which is illustrated in Fig. 5.

[0071] 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 illustratedinFig. 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
toc a lower side in Fig. 5 ¢f 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.
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the material for the paste |ayer 76 becones w der. 10
Enbodi nent 3 [0070] Next, description is nmade of an

i ont ophoresis device 80 according to Enbodi nent 3,
which is illustrated in Fig. 5. [0071] The

i ont ophoresis device 80 is constructed by adding a
second rel ease Iiner 82, a second base film84, and a

0073‘31600”0' %@%E?Lf}gew E%Qaccor ‘?c%ﬁ%%‘setEE’n%Lgﬁ 82, the second

I'ont ophoresi' s |ng to

o e LBl 0 0 Fig i g e el

devi ce 70 according to Enmbodi nent 2. Accordlng
struqtpg egei BP ITd¢ gedepPptl ot Her eblte Pasenfitnad s, [ﬂ@é?ti]e paste

The second release liner 82 in Enbodinent 3 is
layempridviide d @@ dioeat] Gwerresinge livn pEicyidedofint B&agist e

| ayer 76 which is attached to the base film 74. The
[00745econd hasehd iilomtBdhHordgitsegeal ty Fonmedrdihihto Embodiment

respect to the second release liner 82 at its front

3, fisuhf acBe s@PEhd Sr&l sOsdbentnd Nise ank shapPedind Mhase film 84
V|C|n|ty of the end portion 20B to be extended. 21

on th%ogﬁg Shecid i I‘il%mp%lj_lteglﬁ 5%%%%0' o £1 gasesd el &2, é—gf_f%g. 5,

econ base fi the second paste [Iayer
ach having S ucture-with t rel
therdiigpessnarnbt Bl TRach RS ER G FHer ditodon ﬁ@%rs%l 5, and
in Enbodi nent 2 are newy prOV|ded in stack. 5 [007

4]
the spgopRerPoRESPhbIR]T S4ehi Bed@daédr Brag e paste layer 76
Enbodi nrent 3, first, the second release |iner 82 and
above rtéles@@cm@dbar@éefaislanlsmeror&&-he skin S side are
pulled toward a right direction in Fig. 5,
[GO75] Next, after adhering the paste layer 76 of the base film

74 onto the skin 5, 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.

00761 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 layer may be provided in three layers.
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thereby peeling off the second paste |ayer 86 from

the skin S, and the second release liner 82 is

peel ed off fromthe paste |layer 76 10 above the

second rel ease |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

pul hedistewar g the right direction in Fig. 5, whereby

the paste layer 76 peels off a part of the stratum

or neu r..sehumfromthe.skin, 15 S as described. :
L0078 e MGG 76) CErke BhSh L RevBaF 0 S TR AI 1o device

corneum of sebumof the skin S are peeled off two
90 aqqqpsi sy Yhdhetidany ér $igd srdererceat® heéfce b

conpared to a case where the peeling is conducted one
[007%]i me, tA®s rpadapberebishdevkia ARyhde e smaltiel ly same

20 [0077] In Enbodiment 3 described in Fig. 5, the
shapegant] ©fz¢ e icst bat nm < acnedne dr-Heherbieké sinscperd @d surfaces

off two tinmes fromthe skin S by two |ayers of the
20A PRSUOAl ayens: 861 adds 76 Hfdawener 1ihke presgding one side end

invention is not limted thereto, and a conbi nati on

: 18258 d ifer. fi lele! el -

SR ﬁﬂ;ﬁﬁggjig%vide c%ﬁﬂfﬁ?ég’ g&é#%fk)ZZ éﬁggﬁf2%%1n£%¥%%rklng

Q078] _Next, descripti I S de of an_. iont.ophoresis
orsarR Cen h as A LU Ekbon fent: AW th T RrashiETber o4

to Fig. 6. éOO?Q] The iont opharesi s device 90 has a )
attacél%’sicgn‘?lil%? I§- SHAe eB9stalpe “And s L2 eormpr Tt dinghg one side

total of the organismcontact surfaces 20A and 40A,

end %d dihdinpdesleaselldasy |9%hercagpriigyiafg womelisiadghengelease

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
surfacewhich:h?oppositetoeasurfacewhich:hsbroughtintocontact
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 1is peelable with respect to the skin wﬁen the paste
layer—-attached release liner is reolled up.

[0081] In the iontophoresis device 90 according to Embodiment
4, as illustrated in Fig. 6, the paste layer 96 outside the winding
member 24 is brought into contact with the contact region S; of the
skin S, with which the organism contact surfaces 202 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-wor ki ng organi smcontact surfaces 40A in Fig. 6;
and a wi nding nenber 94 attached to another side end
92B, which is opposite to the one side 10 end 92A of
the release liner 92, capable of wi nding the rel ease
liner 92, while rotating, from the another side end
B toward the one side end 92A. [0080] The rel ease
Iner 92 has a paste layer 96 formed on a surface
ich i osite to a surface,which br qu
100520 oot TBG P OCHEoPTHP D Fhnber Ut Th Strd T rignt
constitutes a paste-attached |iner. The paste | ayer
direqgqny dbristdudtred o A TEhAAS Eh 1adifdside fplgeught into
which is peelable wth respect to the skin when the
contggrsvath|tyrerontaat ied il easanpihgrtiier rehtedhgppaste layer
[0081] In the iontophoresis device 90 according to
96 isHmddceh ety tBO wh ndisng heuberdtedaigur gf the sheapasicerneun
| ayer 96 outside the winding nenber 94 is brought

or seblikOo£aHa6bn¥hER Adtel £0BY AW peegkan &l tof-olibe t¥Kidlihesive
S, with which the organi smcontact surfaces 20A and

force % anfe dade 1*%13%&9'36 into contact, froma left side

dire

t he flgure t'hen the mnndlng menber 94 is
ww{saszf%ﬂ‘” PRV SEABE A SrE b o B oo
dlrectlon in Fig the out si de paste

94 isgégP§eBrB%§}ﬂV%qﬁ% Wh&&ﬁt Eéklﬁﬁt‘hpttﬁ’é? EGHFAEE %é@%ﬁr@z along
S1, and further, when the paste layer 5 96 is taken

the qmlwtt hﬁsegmwdﬁng faenbétusiarakepatt Bfgt he sthatmant of the
cor neum

stratum corneum or sebum in an entire area of the contact region

51 1s 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 5q1. If electrification is conducted after removing the
release iiner 92 or as it is, without removing, and bringing the
organism contact surfaces 20A and 40A into contact with the ceontact
region S, the drug ion may efficiently be administered.

[0085] It should be noted that, in each of the iontophoresis
devices 10, 70, 80, and 90 according to the above-mentioned
embediments, each of the paste layers 64, 76, 86, and 96 peels off
a part of the stratum corneum, or the like from the contact regicon
S;o0f theskin 8 inan areawhere the both the organismcontact surfaces

20A and 40A are brought into contact with the paste lavers 64, 76,
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or sebum of the contact region Sl is peeled off
t hrough the adhesive force of the paste |ayer 96.
[ 0083] Through a way as descri bed above, when the
wi ndi ng nenber 94 is caused to advance whil e taking
up the release Iiner 92 along 10 the contact region
Sl, as illustrated in Fig. 7, the part of the stratum
86, aRAr BEUM.OT SebpMkaan; eRLhESoRrea ek 1hRie0AtASthis. The
region Si is peeled off by the paste |ayer 96.
a.time of finish

partLHp§ﬁ£a%%ratum,co neuﬁacgg %&&tgﬁggi %&n%nlgggﬁtpeelgd off

organi'smcontact” sur are one
on an _ypper side of the contact . 15 .region Sl1. |If

from &RgeHi catitont S5 te GRd GEd W&Ftpewi.l&ﬁoﬁﬁg WpRging contact
release liner 92 or as it is, w thout renoving, and

surfase Hyh af§ thise' o WBHgahe bar tbpiase ssiiPladed Xpmangnigpaontact .
into contact with the contact region S1, the drug

[008&]on may Fefrtherenthe sbeuadnicaicst ehed.or[t@@8S]relsti sshewd ¢k main
be noted that, in each of the iontophoresis 20

body devinees11Ritél, 80thanst focaeeos o tdidtd@&o Embodiments 1
above-nmenti oned enbodi nents, each of the paste

to 4,! R8T $uBAbel GpBbenNd P8 el 1kl acRahbd’f abRembly, to
stratum’corneum or the like fromthe contact region

i of e .skin Si r t -
@ a3 NSO PRl S tae e OR EhaTSn s Al sty sorucion
into contact with the paste |ayers 64, 76, 24 86,
holdifgy P9 L4R5- t he present invention is not linited to
this. The Eart of the stratumcorneum or the |ike )
[008Hay onl Jus&hpeael g 6tructpsmathehgKiontoraoqesdst dgpnice maln
area with which the working contact surface 20A of
body ndrebaeitkilig del @ etasctevassenpli yhpst bisdogiithe npooking organism
cont act .
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
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
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 sclution 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 iontophoresis
device main body is not limted to the structures
according to Enbodinments 1 to 4, but nay be appli ed,
in the working el ectrode assenbly, to a case of
including at | east a working electrode and a drug
solution holding portion. 10 [0087] Further, the
for dJgucture of the iontophoresis device main bodymay
be applied to a case where, w thout using the working
organi sm contact portion 34 or non-worKking organi sm
contact portion 52, the ion selective film
constitutes the organi smcontact surface. 15
I ndustrial Applicability [0088] In this invention,
the user itself may pull the base film which is
adhered with respect to the skin through the paste
| ayer, by using the release liner covering the
organi smcontact surface at |least at the tip of the
wor ki ng el ectrode assenbly of 20 the working
el ectrode assenbly and the non-working el ectrode
assenbly, and nmay peel off the part of the stratum
corneum or sebum fromthe drug solution ion
adm ni stering area by causing the stratum corneum or
sebumto be attached to the paste layer. As a result,
there nay be obtained the iontophoresis device which
being easy 25 for use. 26 Clains 1. An
i ont ophoresi s device, conprising: a power source,
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and a working side electrode assenbly and a
non-wor ki ng side el ectrode assenbly connected to the
power source, for administering a drug 5 ion held in
the working side electrode assenbly to an organi sm
froman organi smcontact surface at a tip of the
wor ki ng side el ectrode assenbly through voltage
applied fromthe power sougg, wherein: the

i ont ophoresi s device further conprises a rel ease

| Lner |ch | tache a i )
cont act 8 su%?a@% é%ﬁesﬁg |%v%é%1 #ﬁ? Sln ||n§gu Mbource;

rel ease liner in one directj Ion or

and 2 KORK Wet 98 HPIAGE SiF 378 St OARISURT d%? e o é? rﬁlectmde
rel ease liner, in the organism contact surface,

assempdge chhhartali ER 18 CopHRE 1IWEEE ¢ HOT @d@a%stleurﬁ@ig a drug
at a vicinity of an end portion opposite to the

ion hpldlimghdi vecking slislesetiecanddeovesantaty teash cardfamarsm Trom
surface region of the organism contact surface, and

an or%aﬁ@ﬁlecé@ty@ét afurached at 0a tihes fofoRheswsflatey saldet Beectrode
ase filmare provided, the paste |layer having an

assem%qge§b§gggﬁoggﬁt bcg%b§1@§eff@&ﬁ%ﬂﬁt vkﬁs%%ﬁkcbo tA8rein:

ski'n ling t ase filmtoward the pulling
ectlo Th oph C cor.di -
CESEL Rl Rdnpatntel P RLEERSL S AN ER 25000 Liner
, bending the rel ease |iner |n% a u Sh%ﬁ at the f 3
whichyiigj aFE§CBEdt fe FEFPEPVFENTERICHIPRLE rfd?lhtga%théur ace an
release |liner. 27 3. The iontophoresis device
is pegdedrdi by o ldligiomtie wikdeagisg 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
lineratavicinityof anendportionopposite tothepullingdirection
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.

z2. The iontophoresis device according to ¢laim 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 filmis 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 conprising: a
second rel ease liner which is attached to a front
surface of the paste |ayer so as to cover the paste
Iayer 10 and is peelable by pulling the second
easeLin e C - e -
f| nmth% |sn%? dggl%n 3%?10%?¥§%? d%§§>829132?.whereln
t he second rel eas iner, in the ste yer, i ch :
the Hagecdq @c%%oprwfﬁ% Focoiaors SubESH b e ity Liner
a vicinity of an end portion 15 opposite to the
integual ingheireadthonaaddisobers abteeast pamomt s gdeinity
regi on of the organi smcontact surface, and a second
of thmastred [aymErionatttcablRedttertdwsl.f ront surface of the
second base film the second paste |ayer having an
adhesive force which is peelable with respect to the
skin by pulling the second base filmtoward the

p%'|'ngTH@%&%Eéﬁﬂéf@%lédéyﬂ%éé%@@%ﬁ%ﬂ@%b&ﬂ@?%h@aﬁfclalms
according to cl a|n14 wherein the second base fil

1 to {,ng%ﬁsg b i v. ] I%h§e?c§1?cgl}%legls% apend | wlgh' ) %t%ached

e at |on an
extendln% _% %Freleas |iner. 6. Th gphor 3 .
to a Iekic&Uadesrding op%FE\? AyeTWRBrE hO ‘%Chve% Pageayer:
filmis provided on a front surface of _the second
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 portiocn
opposite to the pulling direction and covers at least a front surface
regicn 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 acdhesive force which is peelable with respect

to the skin by pulling the second base film toward the pulling

direction.

3. 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, conprising:
a power source; and a working side el ectrode
assenbly and a non-working side electrode 10
assenbly connected to the power source, for
rhe radzRi=Stieriig a drug ion held in the working side
el ectrode assenbly to an organismfrom an organi sm
contact surface at a tip of the working side
el ectrode assenbly through voltage applied fromthe
power squrce, wherein:. the.iontophoresis deyice .
Pt her TBBrp? T SO 18555 SRGLE"Y A0S At TadHet ot csgherein
l'iner having a substantjally same shape and si_ze
the S\ﬁCPHdtH%S%rthFs#ﬁ Foimadess orf acEFoangu@? ¢ éid the second
the release liner being attached to one end portion
releagfc Lhaesr ganeshnntont Beerswi flacendand ewtndihg adhiséare at
attached to another side end which is 20 opposite to
the wtihdndneg sifdehendnef pcheipaste bayentatidached rel ease
liner, capable of winding the paste |ayer-attached
rel ease liner fromthe other side end toward the one
side end on one side, and the paste |ayers are
pﬁqv'deﬂnoﬂogtEgﬁgﬁﬁgighaéviﬁePré5ﬁg¥isiﬂ6Def?ﬁﬁ%ﬁtsource;
I ng nenber e

with the win Int paste [ayer-attached

29 release |liner_and a surface gpposite thereto, t
e e e A e
peel able with respect to the skin when the paste
assenbdye CORPPEERE] LPeBESBOT PRt O 55T ol td AFiTE g orfw @ drug

i ont ophoresi s device according to any one of clains
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
substantially same shape and size with the organism contact surface,
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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1to 7, wherein the organi smcontact surface
conprises an organism contact surface at a tip of
t he non-worki ng side el ectrode assenbly. 30

release liner and a surface opposite thereto, 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.

8. The iontophoresis device according to any one of 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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