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[ Nanme of the Docunment] Specification [Title of the

I nvention] Method and apparatus for nmanagi ng use

condition of drug, and drug-injecting device

[ Technical Field] 5 [0001] The present invention

relates to a nethod and an apparatus for managi ng

the use condition of a drug, and a drug-injecting

device. In particular, the present invention relates
[Name tof atnet hodumenit AnSpepphiaatisofior nmanagi ng t he use

condition of a drug each of which 10 is suitably used
[Titld nofathgi NgvbReivae serbod Gmdfampdrdtgid ofde managing use

adm ni stered by neans of a drug-injecting device such

condiﬁﬁbﬁ”bfi&?ﬁ@Ph@ﬁ@S&§u@3¥ﬁf§cgih§eaeQYc@ driving
signal and wth each of Wwhich the use condition of

r g, - be managed on the basis of an actua
[TeChﬁég?gdﬁg?ﬁ?En, and a drug-injecting device suitably

ﬁ? %ﬁﬁd for the nethod and apparatus. [Background

qq [0002] A patient has conventionally deci ded at
his or her free will whether he or she actually takes
I hr By gsrede dinsed thpra r¢d@ters te agihpd pRd pBempraratus
i mpossi ble to confirmwhether the patient took the

for magagingrtdscusdednby tibe adatdnugsanddidated hyedthang device.
doctor. Therefore, at present, half or nore of the

In pardfit@sl i esgid heee hyntdociwest ool reeatesotpaiROtBod and an
: have been di sposed of, and becone consi derabl e

appar MRS &orThR MRSLR) Ithe ulsdl 98I RN 228PLEVEREGh 30 f which

reduction in” 1
is suitably used in managing the use condition of a drug to be
administered by means of a drug-injecting device such as an
iontophoresis device driven by a driving signal and with each of
which the use condition of the drug can be managed on the basis
of an actual use condition, and a drug-injecting device suitably
used for the method and apparatus.

[Background Art]
- [0002]

A patient has conventionally decided at his or her free will
whether he or she actually takes a drug prescribed by a doctor,
and it has been impossible to confirm whether the patient took the
drug prescribed by the doctor as indicatedby thedoctor. Therefore,
at present, half or more of the drugs prescribed by doctors and

sent to patients have been disposed of, and become considerable

waste. The waste is a large problem in achieving a reduction in
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medi cal expenses. This probl em cannot be avoi ded as
long as a patient takes a drug at his or her free
will fromhis or her nmouth or the Ilike. [0003] 5 On
the other hand, iontophoresis has been proposed as a
met hod of perneating a drug into an organi smthrough
the skin or nmucosa of the organism A device for
conducting the iontophoresis (referred to as
medicdl empephesesi Shileprodlem carinudele avwddedrgs ebrgtasagpatient
assenbly having a drug solution holding portion
takes Oldiulg st @iy osOhuti eRecandi 10 anem -8 kimmghed eoiutdder the
assenbly as a counter el ectrode of the working
1ike. €l ectrode assenbly. A voltage having the sane
conductivity type as that of a drug ion in the drug
SdeQ§Pn hol ding portion is applied to the working
el ectrode assenbly in a state where the drug sol ution
i s brought ipto coptact wwth the skin or nucosa of an
%Ehﬁéﬁ%h%‘f PEDEY LR RS %ﬁ%@eﬂmga%ﬁd as amethod
whereby the drug ion is transferred into the
of pemepHmingma IfIaIghH ttee agk iof den igiic 65aoupbobhE skép or mucosa
exanpl e, WD 03/037425A1 descri bes an iontophoresis
of the degand smcapAblesriafe fgimcandtieting the ionicphbyngs 5t dbkyerred
for along tinme period 20 and at a high transport

to as MWHRIphd #ed N de@NcRPN 0L £61 9468 wErk A R 1 At AR assembly
constituent elenments, that is, a working el ectrode

havi S Yso Bd; |ﬁ5¥&55 §£&‘ lec sseiml Y sl uti

amn%%ngﬁg%usf%d |}18% I'Tm s‘% te.t%0$hfel6\%gr§fgian% el ed(':/tspo glon and
_assenbly.is.provided with_ ion exchan ra .

o non- QR PRI k3o RS Tony BRar BERe Pher BRode 81 he working

electrsoedl.eec‘:atslsvt—:llgbyl’y. 2A voltage having the same conductivity type

" as that of a drug ion in the drug solution holding portion is applied

to the working electrode assembly in a state where the drug solution
is brought into contact with the skin or mucosa of an organism to
electrically drive the drug ion, whereby the drug ion is transferred
into the organism through the skin or mucosa.

[0004]

For example, WO 03/037425 Al describes an iontophoresis device
capable of administering an ionic drug stably for a long time period
and at a high transport number. In the iontophoresis device, each
of the constituent elements, that is, a working electrode assembly
and a non-working electrode assembly is constituted in a film state.
The working electrode assembly is provided with ion exchange

membranes, which are different from each other in ion selectivity,
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for selecting an ion having the sane polarity as that
of a charged ion of the ionic drug and an ion
opposite in polarity to that of the charged ion. In
addi tion, the non-working el ectrode assenbly is
provided with at | east an ion exchange nenbrane for
selecting 5 an ion opposite in polarity to that of
the charged ion of the ionic drug. [0005] However,
for sdlled@sndoeani corveningndid ysaonpoderédytas behat of a charged
i npossi ble to manage the use condition of a drug on

ion of Nehdaisdrsi Ofdrid a6t wal 1ot cﬁﬂ)iﬁ)s(i(tlédiihi Blarity to that of
[ Di scl osure of the Invention [ 0006] The present

| i i ha : i \ : ' h
the Cﬂdt;ﬁré\%;&ntligglﬁal fn b%c%?le@rr%?ﬁa#dﬁ% I?bn v%‘ﬁ‘ﬂlﬁgseh\ébrﬂglpdlehgssembly

C pr Irst obj” ect o
. resent Jdnvention .15 is to manage the use co %'ti :
is proffidid it 6lhd SRR ArstePed o Ao5ab TBRE <8R LHE Solecting

. basis of the actual use condition of_the drug. .
an ion gppYFiheskR Gt b et oo ek bridse fhaF AfeEnt PP {hplonic
provide a drug-injecting device suitable for the
drug. above- nenti oned managenment 20 of the use condition

of a drug. [0008] Above objects can be solved by

floadapy ng exanpl es. [0009] According to the

i nvention of claiml1l, managenent of a use 3

However, ithasbeenconventionallyconsideredtobe impossible
to manage the use condition of a drug on the basis of its actual
use condition.

[Disclosure of the Invention]

[0006]

The present invention has been made with a view to solving
the conventional problems, anda firstobjectof the present invention
is to manage the use condition of a drug to be administered to a
patient on the basis of the actual use condition of the drug.

[0007]

A second object of the present invention is to provide a
drug-injecting device suitable for the above-mentioned management
of the use condition of a drug.

[0008]

Above objects can be solved by following examples.

[0009]

According to the invention of claim 1, management of a use
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condition of drug to be adm nistered using a drug
injecting device driven by a drive signal is
performed on the basis of actual drive informtion
of the drug injecting device, to thereby achieve the
first object of the present invention. 5 [0010]
According to the invention of claim2, the drug inj
ecting device nmakes a drive signal valid after an ID
condibfoa gldrent tbdeveaimitrhies t edreud) viss nigoa bdrag ningiesttamgd device
is authenticated. [0011] 10 According to the
driveh MseRt HeAvef seqab & ddiecddndf dnhehpaba N of Sidthal drive
advance placed on the patient. [0012] According to
inforhd€i AVERIERD &y f!d B i dd1&dH &, the tRRHER! achSeve the
I'n advance I nplanted 1 n the patient. 15 [0013]
first%ﬁé(‘%‘t N9etPpl hﬁré%‘é’g{?t §80eR i{%'n"i" m5, the drug in|
eciihg devi ce ncrodés an 1 ontophoresi s device, _
whi ch jncludes a working el ectrode assenbly having a
dFQ&ﬂ%blution hol di ng portion holding a drug
solution and a non-working el ectrode assenbly as a .
dotrrkding betthedinvanipton pé cloridl Zig thPedtudoe] ecting device
assenbly, and a voltage having the sanme conductivity
makes typirose t hagnal eadidgafbari ant ip dfug patithbnto whom the
hol ding portion is applied to the working el ectrode
drug BSsEFthy iddndnsseéLedWer guthendibgtrsglution is
brought into contact with the skin or nucosa of an
Zﬁﬂﬁﬂiﬁ”’to electrically drive the drug ion, whereby

According to the invention of claim 3, the ID of the patient
is in advance placed on the patient.

[0012]

According to the invention of claim 4, the ID of the patient
is in advance implanted in the patient.

[0013]

According tothe inventionof claim5, thedruginjectingdevice
includes an iontophoresis device, which includes aworkingelectrode
assembly having a drug‘solut_ion holding portion holding a drug
solution and a non-working electrode assembly as a counter electrode
of the working electrode assembly, and a voltage having the same
conductivity type as that of a drug ion in the drug solution holding
portion is applied to the working electrode assembly in a state
where the drug solution is brought into contact _with the skin or

mucosa of an organism to electrically drive the drug ion, whereby
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the drug ion is transferred into the organi smthrough
the skin or nucosa. [0014] According to the
invention of claim6, there is provided a 5 device
for managi ng a use condition of drug characterized by
including: a drug injecting device driven by a drive
signal, which can output actual drive information;
and a server for managing a use of a drug to be

the daddiiistier edausiregrel0ihiie Ghddoitddetin N ERVGICa skin or
the basis of actual drive information of the drug

mucosklj ecting device. [0015] According to the present
invention of claim?7, the server nmanages on a
pggdfgg basis a kind, an anmpbunt, and a timng of a

adm nistered to a patient. [0016] According

;g the present .invention of claim.B8, |nfornat|on

b St SRR IR g litedr &ear@vﬁéeperewded a

stored in the drug injecting device and is |ater
device eA48T| M aHESer vESe PN AeEoddivgy Trkareterized by

present invention of claim9, information on a drug
inclucitmgni stered by the drug injecting device is sent to

the server by radio comunication. [0018] 5

a drug injecting device driven by a drive signal, which can
output actual drive infdrmatiOn; and

a server for managing a use of a drug to be administered using
the drug injecting device on the basis of actual drive information
of the drug injecting device.

[0015]

According to the present invention of claim 7, the server
manades on a patient basis a kind, an amount, and a timing of a
drug administered to a patient.

[0016}

According to the present invention of claim 8, information
on a drug administered by the drug injecting device is stored in
the drug injecting device and is later read into the server.

[0017]

According to the present invention of claim 9, information
on a drug administered by the drug injecting device is sent to the

server by radic communication.

[0018]
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According to the present invention of claim10, a
drug-injecting device driven by a drive signal,

conprises a neans for identifying an ID of a

patient, whereby the drive signal is nmade valid after

the 1D of the patient to whoma drug is to be

admnistered is 5 authenticated, to thereby achieve

the second object of the present invention. [0019]

Acess gy tO thbe daiesit i 9eRELon g atia 10) & drdg-ihgecting
use condition of a drug to be adm ni stered by neans

devi c@fdra_w‘yrpﬁ%r' DRGNS 1 1A deVEERpH$ sBRNAGRE N fB_hL‘elgéﬁt§fy1ng
of the actual infornation about the driving of

an ID qﬁ“% E@th%"n' N9 ﬂ%‘f:'e %tﬁ%e%rl% u's!lgna& chrgggé valld after

possI 0 €on r rUg~prescri

s_praoperly ed for atlent Ther ore
the If?ha b oP R ARk hAATET andepBr &Rg Lot R aTiahstered is

ampunt of the drug used and the action of the drug 15
authengy qafeepaticeblereRy aafeh i ¢, thensegpagodal edf Pphathegpresent

the drug prescribed by the doctor w thout being
inventdidmini stered to the patient is elinmnated, so the

wast e of nedi cal expenses is elimnated. [0020] In

gaadiitajon, according to the invention of claim2, the

20 drug-injecting device is adapted to validate a

Add G Y qdl ¢ ﬁétfﬁvehwaﬁ hé%BS:HEh&dEBe di! fmal _the use
patlent to mhon1a rug is to be admni stere

COndlﬂﬁﬁyent éﬁﬁgﬁ%gq%Jeéygg%%%g%%%f%g&ﬁ%ﬁégfﬁgaf?é%g—injecting
device is managed on the basis of the actual information about the
driving of the drug-injecting device. As a result, it becomes
possible to confirm whether a drug prescribed by a doctor is properly
used for apatient. Therefore, the doctor can adequatelyunderstand
the kind and amount of the drug used and the action of the drug
on the patient. In addition, the.disposal of part of the drug
prescribed by the doctor without being administered to the patient
is eliminated, so the waste of medical expenses is eliminated,

[0020]

In addition, according to the invention of c¢laim 2, the
drug-injecting device is adapted to validate a driving signal after
ithasidentifiedtheIDofapatient towhomadrugistobeadministered.
As a result, the drug can be administered to only a patient as an

object of prescription.

[0021]
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According to the invention of claim3, the ID of the
patient is nounted on the patient in advance. As a
result, erroneous input of the patient's ID can be
prevented. [0022] 5 According to the invention of
claim4, the ID of the patient is inplanted in the
body of the patient in advance. As a result,
erroneous nounting of the patient's ID on the patient
chncardbnpeto heveénvedt ipB028] c140m Agcahdi DY dO theepatient
invention of claimb5, the drug-injecting device is

is mowdtdDBNOPRO R iSerdeVhCedvAsca. I e8dllat re$WEL H¥ roneous input
condition of a drug can be adequately managed.

of thggé?éélené\egotﬂiegntgetssewﬁ%@hi.on of claim 6,
i

mnistration history 15 can be managed by neans of
tion accunulated in a server. [0025]
According to the invention of claim?7, the kind and
adm ni stered to, a patjent_and

pount . of a %g, he ,

AT TN th HRe1 BV EH T 1RAsO At #i ther E8St BP tHe the patient
.. Ppatient can be managed for each patient. 20 [0026]
is impdaielt dg tdet kedynoénthenret ienki i &dvanies nafisop result,

about the admnistration of a drug by a
erronebrusgy-nayrecinq@ fléehiecpatdenttd s ol becthe gdat iierputcao ad so be

server wth ease. [0027] 7 '
prevented.

[0023]

According to the invention of claim 5, the drug-injecting
device i1s an iontophoresis device. As a result, the use condition
of a drug can be adequately managed.

[0024]

According to the invention of claim 6, administration history
can be managed by means of information accumulated in a server.

[0025]

According to the invention of c¢laim 7, the kind and amount
of a drug administered to a patient and the time at which the drug
was administered to the patient can be managed for each patient.

[0026]

According to the invention of claim 8, information about the
administration of a drug by a drug-injecting device can be

collectively input to a server with ease.

[0027]
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According to the invention of claim9, information

about the admnistration of a drug by a

drug-injecting device can be taken in a server in

real tinme. [0028] 5 According to the invention of

claim 10, there can be provided a drug-injecting

device suitable for the managenent of the use

condition of a drug because a driving signal is

Vet ¢ shed Belg afd ehe theehbDiof «f patiensd, tim fdwom tai @t adpout the
Is to be adm nistered has been identified. 10 [Brief

admln%ﬁétﬁéh‘)@foi dAgy Braw agsly- B2 - ideville fabl Bektaken

di agram showi ng the entire constitution of an

in a §QP9gfn§Ht gglagaﬂgparatus for managi ng the use

condition o rug according to an enbodi nent of

tﬂﬁ%f sent invention. 15 [Fig. 2] A perspective view
a wist band nnunted MAth an I C chip to be

used in the enbodinment. [F pl an, vi ew show n g )

£G5B &ifpFBEoFERN G it 8 h%%%mslordévﬁé@ Gan e provided

drug-injecting device to be used in the enbodi nent.

a drufFigjedting davacgeguddebilendlowitdw teikeagenemy ¢hethe use
line V-1V 20 of Fig. 3. [Fig. 5] An enl arged

conditsasi i®had direw bakensal angrihenti seghWaV ief veRigdaBed after

[Fig. 6] A sectional view showing the main portion of
the IIACICGOPHti@RATRLEWAbmAR dARY ORI SHS MmMNG®tefed has been
identified.

[Brief Description of the.Drawings]

[0029]

[Fig. 1] A block diagram showing the entire constitution of
an embodiment of an apparatus for managing the use condition of
a drug according to an embodiment of the present invention.

[Fig. 2] A perspective view showing a wrist band mounted with
an IC chip to be used in the embodiment.

[Fig. 3] Aplanviewshowing a first example of an iontophoresis
device as a drug-injecting device to be used in the embodiment.

[Fig. 4] An enlarged sectional view taken along the line IV-1IV
of Fig. 3.

[Fig. 5] BAn enlarged sectional view taken along the line V-V
of Fig. 3.

[Fig. 6] A sectional view showing the main portion of a second

example of an iontophoresis device.



10

15

20

[Fig. 7] A sectional view show ng the main portion of

a third exanple of an iontophoresis device. [Fig. 81

A perspective view showi ng an exanple of a stick

having the drug-injecting device nounted on its tip.

5 [Fig. 99 A perspective view show ng an exanple of a

wri st band having the drug-injecting device nounted.

[Fig. 10] A perspective view showi ng an exanple of a
strirfl 7hayiskg ik vgewngBebing ey naénnpont ednaf a third
its tip. [Fig. 11] A flow chart show ng the operation

exampX dNe MRt dP resld §BeSEeMde for carrying out
the Invention] [0030] Hereinafter, an enbodi nent of

E [8&33«;% 3 f%?eé%’{@ﬁ i\%‘ v‘ﬁH&L}slﬁ:%u%e%ﬁ rei)g'fn r%,'Oe,no 9 Stﬁ 1I cokf having

own in I rst odi nent

the present inyention incluydes:,a drug-injecting
the drpi; g8 Edg MGy &of (RRPA529 AR beS (tiMed | on by a
command froma wired or wireless renote controller
(Herei RAft BErSPESHITVE EHAY rGI9vEing ap exiike pfed W5 ist band
a patient to whoma drug is to be adm nistered has
havindddre idterg-ifn et tingredersi of , méentekanpl e, 20 a
wireless ICtag or I1C chip 112 inplanted in a wi st
Haridy .110 jmaupbedpeott igrePatictnshd@dngant axampler of38 stand
for managi ng the use condition of a drug to be

T L R T T L AT

bg.ng Ph £ 10E HLYE I SEL PRUPESR #8001 The enbodinent .
[Best Mode for carrying out the Invention]

[0030]

Hereinafter, an embodiment of the present invention will be
described in detail.

{0031]

As shown in Fig. 1, a first embodiment of the present invention
includes: a drug-injecting device 120 whose .switch 122 can be turned
onbyacommand fromawiredorwirelessremotecontroller (hereinafter,
remote controller) 124 after the ID of a patient to whom a drug
is to be administered has been identified by means of, for example,
a wireless IC tag or IC chip 112 implanted in a wrist band 110 mounted
on a patient 100; and a server 130 for managing the use condition
of a drug to be administered by means of the drug-injecting device

120 on the basis of the actual information about the driving of

the drug-injecting device 120.
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[0032] As shown in Fig. 2, the IC chip 112 can be
mounted on the patient 100 by being inplanted in, for
exanple, the wist band 110 or a bracelet or by
being inplanted directly into the body of the patient
5 100. The erroneous description of information in
the 1C chip 112 can be prevented by constituting the
chip in such a manner that the chip has an externa
efegtzjc power source like Suica (registered
tradenark) or FeliCa (registered trademark). [0033]

)’%hg%' ﬁFE“laf & ggrl%j?lll?%tlri% &é‘rll Be%rpﬁﬁ ibgoetl'ﬁggﬁatient

synmbo ent | g the patient

112.is trene redu size.s hat
100 v GHER PR HEY htgaoﬁxa%ﬁ?he%stwah%g b Bfigto or
adapted to be witable or rewitable

br ace%@a&a%vwheﬂéw spphanted 4 iy énESnW%Pﬁéiﬁc%? ddpe patient
drug, the nane of a disease, and 15 admi nistration

100. pfdihe eryopekaskilndctantrepnod faigforrabhordi ibst A&t cbap 112
time (year, nonth, day, hour, mnute), and the anount

can befptdreented by occhesatmubisyetied) chbp Eacbupht aemtnner that
[0034] An iontophoresis device 10 shown in each of

the chkpdfas 3nlektRre@N o P-bLi dpehedSsditecd ifeidiji®d (P8gistered
devi ce 120. [0035] An iontophoresis device 10

=Tole f e est node is
tradecoﬁ@iﬁ%%?%é y ak%d%k?ﬁ%yg eg?éggéggsgenbly 12 and a
@ﬁ% rking el ectrode assenbly 14 each used for
a

tering 10
A patient's ID stored in the chip 122 can include only symbols

| for identifying thepatientwhile the ICchip 112 is extremely reduced

in size so that it can be implanted in the body of the patient or
is adapted to be writable or rewritable by a reader/writer so as
to include a contraindicated drug, the name of a disease, and
administration history (the kind (name) of a drug, an administration
time (year, month, day, hour, minute), and the amount of the drug
to be administered} for each patient.

[0034]

An iontophoresis device 10 shown in each of Figs. 3 to 5 can
be used as the drug-injecting device 120.

[0035]

An iontophoresis device 10 according to a first example of
the best mode is constituted by a working electrode assembly 12

and a non-working electrode assembly 14 each used for administering

10
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an ionic drug and a DC el ectric power source 16
connected to the electrode assenblies 12 and 14 with
opposite polarities. [0036] The working el ectrode
assenbly 12 is constituted by lam nating 5 a working
el ectrode 22, an electrolyte solution holding portion
24, a second ion exchange nenbrane 26, a drug
solution holding portion 28, and a first ion

an ioeXehange ity are Q@ dutithipsweirdebufricemitheonskdeeaf to the
a base sheet 18 on one surface (the |ower surface in

electf%&b addeb1ibe Pﬁsgnéh?@tw}§h é§p£QQ§Z]th§rm@£55n9

el ectrode 22 is desirably constituted

gﬂgﬂgilve pai nt applied to the one surface of the
base sheet 18 and bl ended with a nonmetal conductive

filler such as a carbon gaste The wor kln% g] L%? .
FDCHAT BRI AT R BT HP L8 gget s PRCELSUTEE Y hgfapating
thin film but a netal eluted fromthe plate or the
a working e¥ethredy 2ZansheeleotunlpEgafPsptipbnholding portion
admnistration of a drug. Therefore, the working
24,aaadamﬂdr@me%%Mamqwmﬁmbz&mqZﬁonnerugBbdutipmhﬁmdﬂmyportion
el ectrolyte solution holding portion 24 is

28, ar®nstiitdedioRlchah®é RXAPPhBe 30 eheehigl ykier from the
paint applied to the working electrode 22. The

side éﬁ %CBEQEthgeEaggtoﬁz?ectro aéé”‘ﬁﬂé“ﬂ&%é?ﬁgurface in Fig.

ectrolyte, yte t i's oxidized or
duced. nor ly than the electrolytic reaction
of ﬁh %ﬁe(%&ﬁ%%?f%h on a positive el ectrode and

reduction on a negative electrode) is 11
[0037]

The working electrode 22 is desirably constituted by a
conductive paint applied to the one surface of the base sheet 18
and blended with a nonmetal conductive filler such as a carbon paste,
The working electrode 22 can be constituted by a copper plate or
a metal thin film, but a metal eluted from the plate or the thin
film may transfer to an organism upon administration of a drug.
Therefore, the working electrode 22 is preferably nonmetallic.

[0038]

The electrolyte solution holding portion 24 is constituted
by, for example, an electrolytic paint applied to the working
electrode 22. The electrolytic paint is a paint containing an
electrolvte, and an electrolyte that is oxidized or_reduced more
easily than the electrolytic reaction of water (oxidation on a

positive electrode and reduction on a negative electrode) is

11
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particularly preferably used. Exanples of such
el ectrolyte include: nedical agents such as ascorbic
acid (vitamn C) and sodium ascorbate; and organic
acids such as lactic acid, oxalic acid, malic acid,
succinic acid, and fumaric acid and/or salts thereof.
The 5 use of such electrolyte can suppress the
generation of an oxygen gas or a hydrogen gas. In

parti@diifi@npriferdivig aupkdr.al | Exafblksndst @fuch electrolyte
el ectrolytes serving as a conbination of buffer

inclu®d £abHOLXE & g &0 Y11 RBS, ¥heR Fi330k ¥ ed (W tansiq] ¥$Mnd sodium
can suppress a change in pH during energization. 10

ascorégpsph E@%ﬁ%ﬁQé%%ﬁﬁégu leéftPé%%¥§j&&%T'gacid,malic
yJ?opﬁlllc po}yner SUCh as polyvinyl dl €6 of,

., polyacrylic acid, polyacrylam.de, or ol yet hyl ene
acid, GRS I arighr @ IRV o Py o3t P b SperepT. The
~and filmformng property of the paint, and is

use ofp|salde @ lgictirodiy U CRFpSHIPPILEES &RsuAengiragdrient 3pchxygen
as water, ethanol, or propanol for adjusting the

gas orviestpdrogenfgahe dreetidétybne phémdinghe phaimalitmpf kinds
be bl ended with an appropriate additional conponent

of el&dEfbBpred t8-6kegehs a IHIMANORICH aeBuffer electrolyte
def oam ng agent, a pigment, a flavor, or a coloring

solutiﬁﬂ%‘%he%odggg%q]ve-a"%nsgcggﬁvéﬁf‘ EXENANRGS ST RGHER in pH
I's conposed of an 1on exchange resin i'nto which an

on. _exchange group using, as a counter ion, an ion

zﬁﬂ%ﬁf%f%ﬁ%?Lmtivity type opposite to that of a drug

ion _in the drug solution holding portion 28 to be

d&dlbed 1ater 12

The electrolytic paint is blended with a hydrophilic polymer

durinc_%1

such as polyvinyl alcohol, polyacrylic acid, polyacrylamide, or
polyethylene glycol in order to improve the application property
and film-forming property of the paint, and is blended with an
appropriate amount of solvent such as water, ethanocl, or propanol
for adjusting the viscosity of the electrolytic paint. The paint
may be blended with an appropriate additional component such as
a thickener, a thixotropic agent, a defoaming agent, a pigment,
a flavor, or a coloring agent.

[0040]

The second ion exchange membrane 26 is composed of an ion
exchange resin into which an ion exchange group using, as a counter
ion, an ion having a conductivity type opposite to that of a drug

ion in the drug solution holding portion 28 to be described later
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is introduced. In the case where a drug whose drug
conponent dissociates to plus drug ions is used in
the drug solution holding portion 28, the nenbrane
is blended with an anion exchange resin. On the
ot her hand, in the case where a drug whose drug
conponent 5 dissociates to mnus drug ions is used,
the nenbrane is blended w th a cation exchange
is intesdncef0041h tHee dhdrg sheévéi an dielgdivigpgeordiwg 28mponent
is conposed of a drug paint applied to the second
dissot At &XhaRIe s"EFIFaen 26i s -ﬂ%%doﬁhnﬁhélQiﬁLﬁ% FoR@ithbn holding
containing a drug (including a precursor Tor the
porti&%Lﬁg,iﬂﬂpﬁgggEggecggpﬂfgﬂﬁeg'ﬁfﬁﬁ%ﬁ{%%i %,@&%ﬁaﬁﬁe resin.
m nus i ons rug ions) as a result of, for exanple,
di ssol ution, into sol vent .such a wat er . ampl es _
on theySGes Hehiode Hisy SCORRBIE o 0558, Hfeser SEpP component
. ions include |idocai ne hydrochl oride as an anesthetijc
dissogiyeantl IHiMbT phtae h9RFolhl BEFrde BReaReBRAEdRfelfcblended
drug. Exanples of a drug whose drug conponent
with alissbbdmtesschanged nussions i nclude ascorbic acid as a
vitam n agent. [0042] The first ion exchange
neddigine 30 is forned of a first ion 20 exchange
paint applied to the drug sol ution hol ding portion

Zhe Hiid IsoitutiiQh SXARARGEE RAItbN 282 iRABhposed of a drug
contai nilng an i on exchange resin into which an ion

paine EASUAIGE ) . VA0t 35,7 SRUKEE (flor A 0, g paine
is a ﬁaﬁEFobgB gingﬁggﬁ: %ﬁ%g f&%f&gigg nggééﬂkgg%lf%r the drug)
whose drug component dissociates to plus or minus ions (drug ions)
as a result of, for example, dissolution into a solvent such as
water. Examples of a drug whose drug component dissociates to plus
ions include lidocaine hydrochloride as an anesthetic drug and
morphine hydrochloride as an anesthetic drug. Examples of a drug
whose drug component dissociates to minus ions include ascorbic
acid as a vitamin agent.

[0042]

The first ion exchange membrane 30 is formed of a first ion
exchange paint applied to the drug soclution holding portion 28.
The first ion exchange paint is a paint containing an ion exchange
resin into which an ion exchange group using, as a counter ion,

an ion having the same conductivity type as that of the drug ion

in the drug solution holding portion 28 is introduced. 1In the case

13
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where a drug whose drug conponent dissociates to
plus/mnus drug ions is used in the drug solution
hol di ng portion 28, the paint is blended with an
ani on/ cati on exchange resin. [0043] 5 An ion
exchange resin obtained by introducing a cation
exchange group (an exchange group using a cation as
a counter ion) such as a sulfonic group, a
where cardoxy lWwhnsgroup cempenends gissocigtesp tonpdusdminus drug
pol ynmer having a three-di nensional network structure

ions BIChs@8 Bn thdrasagbenihesed resiingfpbrexafivbe, 8he paint
pol ystyrene resin or an 10 acrylic resin) or a

is bidd iﬁfﬁ}?%@%ﬁf&ﬁ?e@@%ﬁgeﬁcﬂgﬁ%&UP&%H&‘(bo”

skel eton can be used as the catioh exchange resin

\ﬁﬁ&g&? any limtation. [0044] An ion exchange

resi n‘obtai ned by introduci ng an ani on exchange 15

%%ﬁug %@n exchange, group using an anion as a counter

i78h} OB GERDAD 9% W?%P?tahﬂﬁébg’rb%ﬁoﬁu%é%ﬁd%ﬂff%%ﬁhange

group, a tertiary amno group, a quaternary anmoni um
group gagugxciapgie dFlougr vgpndand cavdezc® a gaawmkem lon) such as

quat ernary pyridiniumgroup, or a quaternary

a sulfiomidazolaupn ageenoxid ca gpeluypyeobrhavphgsghoric group into
t hree-di nensi onal network structure 20 simlar to

a polytdt HaRriRe aC a5 e difRrEaldnn exehande stesidtug@nsheh as a
used as the anion exchange resin wthout any

hyaro R e R ok P & B vo e SR hg Yo thf or on

is_constituted. by |lam nating a nonswor.kin 14
acrylicd résin) or ac%l orlnelbase resin having g pérflucrocarbon

skeleton can be used as the cation exchange resin without any
limitation.

[0044]

An ion exchange resinobtainedby introducing an anion exchange
groupr(an exchange group using an anion as a counter ion} such as
a primary amino group, a secondary amino group, a tertiary amino
group, a quaternary ammonium group, a pyridyl group, an imidazole
group, a quaternary pyridinium group, or a quaternary imidazolium
group into a polymer having a three—-dimensional network structure
similar to that in the case of the cation exchange resin can be
used as the anion exchange resin without any limitation.

[0045]

Fig. 5is apartial enlarged view showing that the non-working

electrode assembly 14 is constituted by laminating a non-working

14
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el ectrode 32, a second el ectrolyte solution holding
portion 34, a third ion exchange nenbrane 36, a
third electrolyte solution holding portion 38, and a
fourth ion exchange nenbrane 40 in this order on one
surface of a non-working base sheet 19 simlar to the
base 5 sheet 18. [0046] The non-working el ectrode
32 has the same constitution as that of the working

electEb@st3Dfea 22ebdnd helsetiolype woLk:Dgnehetlingeportion 34,
assenbly 12. In addition, the second el ectrolyte

a thir@‘ilolﬂé%ﬁ%@fu@ﬂb%gn@q'é,ﬁF%%f‘dieﬁe%‘%%q t%%%’%‘fon holding

same el ectrol yte paint, h is applie
. . ' d 2 that_of th |
porti g IalP N AR Fol o iR i 4 AT LT HAS oraer

sol utjon halding portion 38 is comPosed_oﬂ t he sa
on ong RIS PE BaRTE. "ARKEATI SASPRTIRRT (7 SUHUYA 1§ FOR Pase
exchange nenbrane 36, as that of the electrolyte
sheet shfution 15 holding portion 24. [0047] Furthernore,
the third i on exchange nenbrane 36 is conposed of
tHE®4&@Ee i on exchange resin as that present in the
first ion exchange paint of which the first ion

exeNasgewsBERDAgNAa 6 tdd gpmRek tRBE suid EYNAStielsias as that
an i on exchange nenbrane simlar to the first ion

. 054[ QQ4 The ' h
of thﬁexﬁnﬁfl?ﬂﬁg r@ﬂ@&egsdé 2{)991 8he Tha 1 élewﬂk.ﬁifg 8018€trode

ane 40 1s forne an 1 on exchang pai n
assembglgfltl;bgg ﬁlg ef&cﬁt:tihc:i;r{,d t%leegteaghgte%escq'!ruotliﬂ]e I%%ll%itrl%n holding
portion 34 is composed of the same electrolytepaint, whichis applied
to the non-working electrode 32, as that of the electrolyte solution
holding portion 24. The thirdelectrolyte solution holdingporticn
38 is composed of the same electrolyte paint, which is applied to
thethirdionexchangemembrane 36, as thatof theelectrolytesolution
holding portion 24.

{0047]

Furthermore, the third ion exchange membrane 36 is composed
of the same ion exchange resin as that present in the first ion
exchange paint of which the first ion exchange membrane 30 is formed,
and functions as an ion exchange membrane similar ﬁo the first ion
exchange membrane 30.

[0048]

The fourth ion exchange membrane 40 is formed of an ion exchange

paint applied to the third electrolyte solution holding portion

15
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38 and contai ning the ion exchange resin constituting
the second ion exchange nenbrane 26. The fourth ion
exchange nmenbrane 40 functions as an i on exchange
menbrane simlar to the second ion exchange nmenbrane
26. 5 [0049] Aworking electrode termnal 42 is
arranged on the other surface of the base sheet 18,
and conduction is established between the working

38 anél @sttodei Ai@riAdalord 2 amhidie rarriki egneleetitade 2Be0kecond
the working electrode assenbly 12 through a

ion ekBﬁQH b- R@hﬁrﬁﬁ&a@gﬁd e ¥QuMe baie Sheeindd: membrane 40

Simlarl y, a non- morklng electrode term na
rran ot h e
funCtl%eet % 5@-98 con cﬁ?onﬁ?ggrgg %d E g@é SFﬁond ion
non- morkln e# ctrode term nal 44 and the 15
exchange, BefpRy ﬁ%e éctrode 32 of the non-working el ectrode
assenbly 14 through a through-hole fornmed on the
bEE Theet 19. [00511 The DC el ectric power source
16 is placed between the working electrode term na
fwankingeleonrwoekiegnsieL ik ddatmmiethbn4he dthdhsurface
DC el ectric power source 16 is a cell-type battery,

of thé@lbhds skauistig UtLed byordhét sénacti ¥ergbectredenkayeen the
46, a separator |ayer 47, and a second active

workirfy %Clté’&‘i%dea)&%&nﬁ ala'ii‘zn%sd if?d; I e ATQRE 22 of the
surface of eet-11ke pa nmeans of an
workln}gﬁll/eg:acte'ogc{; 25 I?rﬁﬁ};éki%ﬂf&%?rp%“ ntaI Egro E go&e arranged on

the base sheet 18.

[0050]

Similarly, a non-working electrode terminal 44 is arranged
on the other surface of the base sheet 19, and conduction is
established between the non-working electrode terminal 44 and the
non-working electrode 32 of the non-working electrode assembly 14
through a through-hole formed on the base sheet 19.

[0051}

The DC electric power source 16 is placed between the working
electrode terminal 42 and the non-working electrode terminal 44.
The DC electric power source 16 is a cell-type battery, and is
constituted by a first active electrode layer 46, a separator layer
47, and a second active electrode layer 48 laminated sequentially
on one surface of the sheet-1ike pad 18 by means of an application

method such as printing. The first active electrode layer 46 of

16
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the DC electric power source 16 and the working

el ectrode termnal 42 are directly connected to each
ot her, and the second active electrode |ayer 48 and
t he non-working el ectrode term nal 44 are connected
to each other with a coating film (a non-working
conductive 5 | ayer) 45 of a conductive paint forned
through an insulating paste |ayer 49. [0052]

the DRefleandte puwerasoldct N Fishd BhdenotBSng LI AIE terminal
belt for coupling the working el ectrode assenbly 12

42 arénalEa%t@9nd@ﬂﬂ@dﬂé&“%dﬂégéﬂOgghéésegﬁhytﬂé SEESBd active

coating film45is applied also to the coup I ng
n t rkin r ade
electrlg’??n faféh 4**““%8%%% R G tterﬁﬂglf&a&e‘l’* are
%tectrlc @8 _ﬁgrce 16, 15 Esed can be on
conneGred [tGRRF ! REAPE M ehrEIoR  Ls 111867oaeR AoYJd ng conductive
2004/ 0185667 A, or USP 6,855, 441, and the structure
layerjyfd§ pé peonductive nyowdr fosmecethsonghnen insvwladdnopaste
that disclosed in this node. [0054] 20 In each of
layer t4®. above enbodi nents, the working el ectrode
assenbly 12 includes an electrolyte solution holding

padaion and two ion exchange nenbranes as well as a
drug solution holding portion, and the non-worKking

St YRELY B4 LIBUCS LN Bt ing vere cor
couplfﬁﬁﬂ¥ﬁ@eWOFQTﬁ¥er1ec%rode assembly 12 and the non-working
electrode assembly 14. The coating film 45 is applied also to the
coupling belt 13 and continues up to the non-working electrode
terminal 44,

[0053]

A thin battery constituting the DC electric power source 16
used can be one disclosed in, for example, JP 11-067236 A, US
2004/0185667 Al, or USP 6,855, 441, and the structure of the DC
electric power source 16 is not limited to that disclosed in this
mode.

[0054]

In each of the above embodiments, the working electrode
assembly 12-includes an electrolyte solution holding portion and
two ion exchange membranes as well as a drug solution holding portion,

and the non-working electrode assembly 14 includes two electrolyte

solution holding portions and an ion exchange membrane. However,
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the present invention is not limted thereto. A drug
sol ution holding portion may be constituted so as to

directly contact with a working electrode. [0055)

In addition, a part of each of the electrol yte

5

solution holding portions, the drug solution hol ding
portion, and the ion exchange nenbranes constituting

the working el ectrode assenbly and the non-working

the prelseqtrioderasisaibl Yioexcieptt < fad e ttONStH dti¢do Mt @on holding
tenperature responsive gel is constltutedbya coati ng

portlf:)h'n[ﬁy HeweygE+ 1 ttEhes PLesedta i fu Q:Bn't%d%o\'}vhth a working

limted thereto. Menbranes my e st to eac

electPBHSr [0056) Furthernore, a drug-injecting device
xcept an iontophoresis device driven by a driving

S the drug-injecting device 15 injecting a drug
L%%% bn

from for exanple, a mcroneedl e by nmeans

of a punp, can also be used as the dru% I njecting

dBvREgit2on, g pestofThecodghnpderiag

(3 %@lutznorirrhyldmg
be of any one of a stick type shown in Fig. 8, a

portidand thepdrsigowo lintibinghofdiagdparstangd dnygpeche?( omhewnhange

in Fig. 10. [0058] Hereinafter, an operation wll

be

membrASSET £bogt M tih i hef eltencRorkDndi 81edtrobB802_sebly and the

non-working electrode assembly except a part constituted by a

temperatureresponsivegel isconstitutedbyacoating £ilm.

However,

the present invention is not limited thereto. Membranesmaybe stuck

to each other.

[0056]

Furthermore, a drug-injecting device except an iontophoresis

device driven by a driving signal, the drug-injecting device

injecting a drug solution from, for example, a microneedle by means

of a pump, can also be used as the drug-injecting device 120.

[0057]

The drug-injecting device 120 may be of any one of a stick

type shown in Fig. 8, a band type shown in Fig. 9, and a stand type

shown in Fig. 10,

(0058]

Hereinafter, an operation will be described with reference

to Fig. 11.

{0059]

18
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When a driver switch 126 is turned on in a step 100,
the renote controller 124 comunicates with the IC
chip 112 of the patient 100 in a step 102 to
identify the ID of the patient. Only when the IDis
judged to coincide with that of a patient as an
object to 5 whom an adm nistration instruction is
given in a step 104, a command signal is sent to the

HHegr bieCid Ngwd@wnCe2 8 2% WukRe@lonih Pt epdl 96 | @ Helremot e
a step 106 to enable the switch 122 of the

contréﬁi&k'fﬁixgdﬂﬁhnfgﬁ%§§ &gght9h961§uéﬂ 18823$ﬁt9ﬁ5 Batient

rug can be injected into the ien

n th tc rned on

100 i defe G a % Ko LR aE i £ ﬁ'ﬁ%“fﬂégyﬁ EBS A ECEt | eh i ghen tne
|n a ste 110, and, at the sane tine, the kind and
S atERA df° 1R G dR teHED gF Rt aff # HRA i PRE aS wARcRPIect to
the drug was injected are stored in a nenory 128

whom apegniiais teral tan dnsfiruction égdeiven Lner siapal 84 ep command
112. Information stored in the nmenory 128 is

signalt hiey esdfritertcc dileecirvet ynj dbt fvaddéni d¢del 3@rweth 130. without
[0060] The nenory 128 stores,for exanple, the nane,

a wireai®Usi pf i@@tt&%tr%bl@@kf@@wigéhuiﬂ o tBeddP@g-injecting
| oaded into the drug-injecting deV|ce 120, and'the

covicd B2 18 BELLEMIGA B MOTL L 04U A0 00 e o ene

. not gai nc| ht e pat
patieniodD0) BREROnHARR AR FELEST) OR2I HSL FEERFORY Fitned on in
giiven in the step 104, an alarn1|s issued in a step
a step|d#8,14he drug is injected into the patient 110 in a step

110, and, at the same time, the kind and amount of the injected
drug and the time at which the drug was injgcted are stored in a
memory 128 rewritable with a built-in reader/writer in a step 112.
Information stored in the memory 128 is thereafter collectively
read in the server 130.

[0060]

Thememory 128 stores, for example, thename, amount, effective
date, and manufacturer of a drug loaded into the drug-inijecting
device 120, and the ID of a patient to whom the drug is to be
administered.

[0061]

On the other hand, when the ID does not coincide with that
of the patient as an object to whom an administration instruction

is given in the step 104, an alarm is issued in a step 120.
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[0062] |In each of the above enbodi nents, information
about the adm nistration of a drug is stored in the
menory 128 of the drug-injecting device 120, and is
thereafter read in the server 5 130. Alternatively,
each of the renote controller 124 and server 130 of
the drug-injecting device 120 maybe provided with a
wi rel ess device, or a portable phone may be used to
sends pf ormati on about the adm nistration of a drug
to the server 130 in real tinme. [0063] 10 In each of

the abewe gxbodi "ERLSe %ﬁygdﬁﬁ51 J D fH st &% ABout the
the I'C chip 112. However, a nethod of storing the

: S L er;et 0., For exanpl
admlnpﬁ££$gﬁ?%mfﬁz %rgggéuréyhéggr%g a opléd mgm?age#%$ of the
g ch, a ong dLneniégnal r . two- dlnen3|onal bar code

rug- ’r%J%?Fh’P‘éd FELSButkVt 0BF elﬁaFPéﬁFa 5RY fRad in the server
drug-injecting 15 device 120 or the renoter

130. Jddiiaaiatevaby ieaddy o Gk8 wpeate comlerel hensidhandserver
t wo- di mensi onal barcode reader so that the barcode

130 ofj the ekig-{imidarstimicabexppki Labnaivt yé prioddckld @0tHhewireless
present invention is suitable for use to manage the

devicélS®r CORBIrtia®l cOphandr Meyt Be hes 8@ disHrRy ed fOYmEBaABSR about
of a drug-injecting device such as an iontophoresis

the adﬁﬁﬂi@%r&%@bﬁsgfCQngfﬁﬁoﬂoo£hEh§e géfglggnlﬁer 9efle.

on the basis of an actial use conﬁltlon %?EB

[0063]

In each of the above embodiments, a patient's ID is stored
in the IC chip 112. However, a method of storing the patient's ID
is not limited thereto. For example, the following procedure may
be adopted: a tape on which a one-dimensional or two-dimensional
barcode is printed is stuck to the patient, and the drug-injecting
device 120 or the remoter controller 124 is provided with a
one-dimensional or two-dimensional barcode reader so that the
barcode is read.

[{Industrial Applicability]

[0064]

The present invention is suitable for use to manage the use
condition of a drug to be administered by means of a drug-injecting

device such as an iontophoresis device. The use condition of the

drug can be managed on the basis of an actual use condition.
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Caiml A drug injecting device driven by a drive
signal, conprising a neans for identifying an ID of
‘a patient, 5 whereby the drive signal is nade valid
after the ID of the patient to whoma drug is to be
adm nistered is authenticated. 21

CLAIMS

Claim 1
A drug injecting device driven by a drive signal, comprising
a means for identifying an ID of a patient,
whereby the drive signal is made valid after the ID of the

patient to whom a drug is to be administered is authenticated.

21



