DESCRI PTION Title of Invention DETECTOR AND DETECTI ON METHOD
Technical field [0001] The present invention relates to a detector
and a detection nmethod. Background Art [0002] As a strip-shaped
detector that detects an analyte in a liquid sanple originated froma
l'iving organism detectors disclosed in patent literature 1 to 3 are
known, for exanple. General DESCRI®IIONt o detect the analyte in the
liquid sanple originated froma living organism it is necessary to
per f or rlleofdnventioat operation that includes a plurality of steps

such as_collecting a liquid saﬁr&pll\le fromthe living organism treating
t he coIDE&E@'ﬂ@MERﬁ‘EGﬁ' MEEHEODBr ni ned procedure such as

di lution, extraction, or the like, and then applying the sanple to
t he aboVechmicalFisdd det ect or. [ 0003] Accordingly, as neans for
sinplifying these steps, a detector that directly collects a sanple
froma hy %319 Tgwgnrﬂsgm iRvetiogo gelatasnta e defesterognd ea aletpetiomt
literature 4, for exanple. Citation List Patent Literature [0004]
Pat ent PGt ure 1: Japanese Patent No. 2919392

Background Art
[0002] As a strip-shaped detector that detects an analyte in a liquid
sample originated from a living organism, detectors disclosed in patent
literature 1 to 3 are known, for example. Generally, in order to detect
the analyte in the liquid sample originated from a living organism, it is
necessary to perform a complicated operation that includes a plurality of
steps such as collecting a liquid sample from the living organism,
treating the collected liquid sample with a predetermined procedure
such as dilution, exfraction, or the like, and then applying the sample to
the above-described detector.
[0003] Accordingly, as means for simplifying these steps, a detector
that directly collects a sample from a living organism is propésed in the
disclosure of patent literature 4, for example.
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Patent literature 2: Japanese Patent No. 2890384 Pat ent
literature 3: Japanese Unexam ned Patent Application Publication No.
2003-121445 Patent literature 4: PCT Japanese Transl ati on Patent
Publ i cati on No. 2005-529305 Summary of Invention Technical Problem

[ 0005) ver, e sanple is directly collected froma
l'iving Eﬁ@ﬁ ﬂghgoﬁﬁ'\sbﬁgbgrgam smfeels pain in sone cases since
the detgctor contacts t,he living organism Moreover, in order to
col | ect SHMMAYK oS IBYeRTOR 4 | quid sanple, the detector needs to be

br ought .J nt o, cont with the living organismfor a long time, which
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sufficient amount of the liquid sample. As a result, measured values

show variations, and sufficient detection resulfs cannot be obtained. In
this way, direct collection of the liquid sample from a living organism in
the related art has a problem in that great burden is imposed on the
living organism, the amount of the sample collected is small, and
detection sensitivity is low.

[0006] Although patept literature 4 makes a mention regarding a
material of a portion that collects the liquid sample, a specific
configuration for resolving the above problems is not sufficiently
disclosed in the patent literature.

[0007] In this respect, the invention aims to provide a detector and a
detection method in which sufficient detection resﬁlts can. be obtained
by direct collection of the liquid sample from a living organism, and
burden imposed on the living organism can be reduced,

Solution to Problem




[0008] That is, the invention is a strip-shaped detector detecting an
analyte in a liquid sanple. The detector includes a collecting nmenber
directly collecting a liquid sanple froma living organism a hol ding
menber including a | abeling reagent binding specifically to the

anal yte tﬂﬂﬁ I beLin%KQeagenl being held in a state where the

| abel i nfPU08d gdrat dan theo iieveationgiswi tstripisbaped eletsetom etenting i i d
sanpl e, a_detecting menber including a detection_reagent capturing a
conpl ex@lyke aMgd sample.  nkhe defecton gneladge arcollgcting anember
specifi&allY to . the analyte, and the detgction reagent being
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preferable that the supporting nenber be SO provi

downst rm@]@j de of the hol ding nmenber fromthe viewpoint of
preventing the reflux of the liquid sanple. Wth this configuration,
it is pgesbpl Entthedeletotort hecamihy ! aNENnvbntibe, aADUSIREinphe | i qui d
sanple is small. Accordingly, it is possible to shorten a tFne when

t he colinesibienghatedibestlyconlletd the liguislasmhplecbhes Ui kdBviggmP! oyi ng
this configuration makygs it possi g}le forﬁt he det e%%%%ﬁ%%rtﬁai n

suf fi ciiacludaetthe tirowudiagubdrtionystitktrge by of ghé @ﬁ%@o&ﬁnghﬁeﬁbﬁf!i d sanple
fromthe living organism and the burden inposed on tThe |iving

or gani s&rs qameshk, wiendkel collbetinke heghiosr @fbrobght mtewonertt oaith ke
suitably used as a chronmat ography detector tThat detects an analyte in
t he |i ouimplsaoileeting oite ef snplivingasrganish,dtiy ?msﬁﬁbyoqﬁm%ﬁéﬂy t hat

di rectlstﬁecol lects the liquid sanple such as tears from tthe Tiving

or gani protndingTpertionl ditogcortadiewithethei itd, unhel ® prsvehpotifger | apped
with a portion of the detecting nmenber, and the | ength al ong the

| ongi t utemders sicteas ithe supportiagomeniteppad fherlikefrons congicgihghb! y equal
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configuration of the detector. As a result, it is possible to reduce
production steps and costs, and the liquid sanple nore easily noves
to the hol ding nmenber fromthe coTIecting menber by capillarity.
[0012] In the detector in which the collecting nmenber and the hol di ng
menber share a single fibrous substrate as descri bed above, the

f i br ous thaubgingaoegandgmi feelsuded dhe clamage tv éhe dppkt of the divigy ti on of
the detecting nmenber. The length along the |ongitudinal direction of
t he ovepizapis caused by the opntacs mith yespgotive troagents. onlpeadditian, t he

| ength al ong, the | ongitudinal direction of the portion that holds the
| abel i ngmpégb@@rowdmgepwmomlmﬂ flat enrface) therpaiprefforthit y 1 onger
than the Jength along the |ongitudinal direction of a portion that
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the detector in which the collecting nmenber and the ho menber

are i ntiegeaties cabbe suitabReufdvia aedmdihera ﬁgfdé?ébtéﬁ b Befelfs! Udi ng
pulp is suitable as a col'l ecti ng nmenber %%? chronﬁ?%%?ggg§ det ect or
that cam smblytei@nthey ligaddicanigle, oy éRAmbIg)0aL A eRrdiftobtaf
organisn1mhe§n?he liquid sanpgg’is direcPIy col | ected P éﬁygﬁe living
or gani sdete¢top thdt directiucollécts pheflRpubd lsxmpbed duhylap tediiefr¥@OghePul p has
a superior water retentivity. Therefore, "the use of the wood pulp
mekes ilkiviegsygamisobt ai n an effect of inproving the detection
sensitivity. [0016] To the unwoven fabric including pulp, rayon

and/ or [pi0he{lhe hdldirgi tetibrrimey iedudon poriipnes @irHpped Qyigh aun to 3
mm If the width is larger than 3 mm the anmount of "Tiquid sanple

necess apyrtibar oftteedetecting nearebes and the dengthsalbhg che Monglfiing] of the
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[0021] It is preferable that a portion of the detecting nenber be
overl apped with a portion of the absorbing nenber. It does not matter
which one will be the top between the portions of the detecting
menber and the portion of the absorbing nenber when they are

overl apped with each other. However, it is preferable that the

absor bi Gigestnmef theeovartapped pontion s pyelarably equalaiopemiongeh theach ot her .
When a &%rii on of the detecting nmenber and a portion of the absorbing
menber e tmgh 2o dhei longuudmabdiegctionnef |1a gorteon heddimgathes
supportj ng,.,menber is, preferahly provided under the overl apped

port i ori,a%ﬁhﬂﬁ I5pgeTH Bpkhe Spglwaemeﬂ&)eat and auerespreferably Hengemnst r eam

side of .the overl apped portion, and still nore preferably provided to
at | cashangiheiongth pieng Jongiwdwal direction of) theportien didldore t he

pr ot rudjn .tion is preferably 5 nuyn or nore. If the Iength of the
br ot r udHaBeliRg Eepeiest.| ol thin ARaNReRn Mo AsMEAG dies betvoen
col | ecty ng. nenber, of th%gd tecior easily touch the liyvjng oyganism

when t HPIHing metiahenand the deteqting membesiineteases, e jasidsample whi ch

| eads to o0ssi bili hat .pai n iyen, to.the liying organi sm
Part i cuefaéf]‘yslfn%%ﬁotﬁé a?fﬁ JHEH ér ﬁorge%ﬁghom ﬂ?@ﬂ}\g%i 9 gorti on
is insert i.n the i nferior conjunctiyal ,fornix of the |ivin
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adhesi ve ne The second a nmber adheres to the end
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menber, and the end portion o [ supporting

ownstream side O

menber fhbiliquideanpleiy fultbeeoMesmaly sufpressecond adhesive nenber may
i ncl ude a non-adhesive face at the opposite side fromthe adhesive

face adi@@iilhglt & toneferatslochni \tl@ermih@ﬁﬁ% tibrritier PeRS @l‘i@@io‘fdi\&,\l%at a
portion for pick up be formed at the end portion of the dowlstream

si de i mehrbes esharel aadingdé fthrovgtumbsirate. a Ineihiecase) My tdbeliap second
adhesi ve nmenbers adhere to each other in a portion where the second
adhesi weagentbéy Lekd finl thed endckortidiD 2] iy dedheticna shld he et ecting
menber, the absorbing nenber and the supporting nenber, the second
adhesi vmorwemiest diractign @fehe filress sabsipsicsof a0to fern gheérldiagof f from
each other and inprove the strength of the detector. Particularly, by
adher i myembet.heke this hensera dntepratinge the gollbetigy meembes ahdoiet he
downstream si de of the nenbers, the second adhesive nenber can
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[0017] The unwoven fabric is preferably conpressed unwoven fabric.
Specifically, the density of the unwoven fabric is preferably 40

ng/ cnB or nore, and nore preferably 45 ng/cnB or nore, still nore
preferably 50ng/cnB8 or nore, even nore preferably 55 ng/cnB or nore,
and nmuch nore preferably 60 ng/cma or nore. The thickness of the
=woven temfigurationpokithe addiyetor.8 Asna aestlgsH, ispossibleterediye 0. 75 mm
or less, still nore preferably 0.7 mmor |less, and even nore

pr ef er apradusties siepsoand eess, srobilsy liquid sampleanofeatasily mayebo obt ai ned
by conpressing a normal_ unwoven_ fabric includi ng'?u[p by 10% or nore.
That i sthehelding memhetova the apHedimgmmenmtion pymappllarityconpr essed at a
conpressjon._rate of 10% or higher, whereby the unwoven fabric with a
t hi ckneE¥1g dodhe detaster inswhintuihearnllepting enembet atd theohpldingi ng

nor mal =woven fabric, inclyding pulp by 20% or nore, that is, by

conpr esBieRparrhare Asingla fious spagrate aswleseribodabowe; Khe fibroes omes  80%
or less, .the unwoven fabric described, above iis obtained. Mre

pr ef er aBiBsiray maypinelide @ postion owarlappad witly abpoiomaiudieg pul p
by 30% qr. more, that i by coympressing. the normal, unwovert fabric
ant i1 1 EtePHIE eEhen o Cha dengihalong b longitdinalotisectiomet dhelescr i bed
above is obtained, .[0Q19] The. maxi mum w dth of the collecting nmenber,
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side of the hol ding menbér fr e Viewpol nt of preventing the

S bt o ooty A g ) e

fromthe re surface. e I.ng nertber and a

por ti oncfillaiReflo®tiaG varsicAEHREC I B cggﬁé{ij %gﬂ?@o#eﬂ%b\ygﬂ(ﬁbrﬁbger , the

second supporter is preferably provi er t I*apped porti on,

and nor ghepliiidratiple Rhone eatlyiPosts teasd d&eam%fé?ée@?yngﬁ%{e ﬁgg; si de of

t he overl apped portion. Wien“a portion of the and a

porti onﬁbfousrg@bg@mﬂjy(ﬂq,immeer are overlapped with each other, it
is necessary for the second Supporter to be provided under the

over | apf#d 3porTheoulictidgtenber and the Pibesuesutistrary ﬁfee%ﬁ!ﬁéﬂblgf ovi ded
to at least 5 mm of the downstream side of the overlapped portion,

and norenwoeéefabliy ipcldinedulp. aThe Gﬁﬁﬁ(ﬂf@l fabirio ind[din@opR) r eam

side. In this manner, the |eakage of the liquid sanple i's"fdrther

ef f ect i had an abibity &> setelin 4 RAZOAmIcUNE F Praviieserliat flasd, thiteisSh@por ti ng

menber have a function of highlighting the color devel opnent upon
capt ur ea dagh ewathy refeativithel iAngordiaghntevehnwhbh shemmi@int 6f thes easy to




t.> more preferable. [0031] It is preferable that the background
menber be a paper tape having an adhesive face on the opposite side
of the supporting nenber fromthe detecting nenber. If the background
menber is a paper tape, it is possible to easily put a nark showi ng a
position where the detection reagent or the control reagent is

i mobi ldmadyte that ishinchidetlanethefliqihé saangite i undute ibey pedstde spposi t e
fromthe supporting nenber through coloring or the |1 ke. Wen the
suppor tingowe e defeotibn dessitivity byainicteasife, tueppoonmr sf theHepldckgr ound
menber makes the supporters adhere to each other, whereby the

det ect aaimyde drdlectddaf obrc edditicaq S¥inphe sofh endiecielr thendnwevbar i s made
with paper, it is preferable that the supporting nenber extend 2 mm
or nor dgbxiwandludm ppl iealsodedirableom theerdspe tithis vawosen 1 f the
supporting nmenber extends not |onger than the background nmenber, or

i f the fakrierdhiesgngioeasilyncausel pals whem bzonght e dontadtdvdhrthee in the
collecting nenber is likely to perneate the background nenber. If the
l'i qui dlmgmgqmsmeat es the background nmenber, a background tends to
rise or the detector tends to twist which | eads to a tendency that it
i s diffl00l#l Tothennwonen fabrieinrudingepapaihn lignishsamapleds got] n
addition, if the |liquid sarr&]{yg er meat es, t he background nenber from
the colaaslyi digieedbeAccordinglodhe we ehshe wnwavesafalre esdhenoves to
t he hol di ng ,menber, or the det ec],giﬁntg menber decreases accardi ngly.
Ther ef godlecting mamber grakes Kavssible foimaproverthe detectiga sertfisity r esul t s
tend not.to be, obt aj.ned. 03 The mass of  t he .detector js

pref er anﬁtile@naly@e-or ReicalacTy, velien e SEavakfabriciasugt Blprisr

exanpl e, en.the Il le is,tears, .,and the detector is hung
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recogni Zl ng as”an anti gen and 1 nc

fecogﬂiéi&ﬂoﬁbf@%%eqﬁ&mf "R gt sﬁﬁicgéllﬁls;ﬁ%aw. b "Giddegd 1n the

| abel i ng reagent;, e control reagen an antibody recogni zi ng
t he antj i qel i f%%ni & g i By
detectin t)F?e %éﬂgﬁ??‘?gds) n Stillﬁe Pﬁgutlhdaggﬁrr%il ga?rgﬁll%gﬁtél{h%gﬂyr omthe
L1 ving QJIRRpicioRythEdiiag efgdigmdet ector, it is possible to easily
determi ne whether or not th% l1ving organismsuffers froman allergy
such ag(opek] em®ei pulp is preferably wood pulp. The wood pulp has a

superior water retentivity. Therefore, the use of the wood pulp makes

it eagy to obtain an effect of improving the defection sensitivity.

[0016] To the unwoven fabric including pulp, rayon and/or synthetic




[ 0036] As anot her aspect, the invention relates to a detection nethod
that detects the analyte in the liquid sanple by using the detector.

[ 0037] According to the detection nethod, it is possible to obtain
sufficient detection results by directly collecting the liquid sanple
fromthe living organi smw t hout inposing an excessive burden on the

l'i vi ng lomggimidiimal divbetiohaigqneferiilied.8smof to B enhi oif HROSBHTARcor di ng
to the invention, it is possible to provide a detector and a
det ect i lamgerethind mmpdhiec ameuhf of tigoid danpls hemessmgufor sletaticdne

obtained by direct collection of a |liquid sanple froma I|iving
or gani sincreasds,thenden sufficeatiamountef thelquidamgsmle tendsamthe beeduced.
Brief Description of Drawings [0039} Fig. 1 is a lateral end view
showi ngobitaired o Durthe otifer havdt i€ thewiditciostiailgr thart 08 fm; ehédeon.
Pig. 2 is a lateral end view show ng an enbodi ment of the detector
accor di sga tendeney ithateintis difficult to carfym the solar Idevelopimant dipoinew
show ng an enbodi nent of the detector according to the invention.
Fig. 4 ¢aptard cauged by éhe lahebingshagdnt gndhe detstingenembtr.t he det ect or
accordin% to the invention, >
[0020] It is preferable that the detecting member further include a
control reagent binding specifically to the labeling reagent. The
confrol reagent is immobilized to the downstream gside from the
defection reagent. The control reagent binds to the labeling reagent
that has moved along with the movement of the liquid sample at the
downstream side from the detection reagent, whereby it is possible to
confirm that a sufficient amount of the liquid sample for detection has
been collected.
[0021] Tt is preferable that a portion of the detecting member be
overlapped with a portion of the gbsotbing member. It does not matter
which one will be the top between the portions of the detecting member
and the portion of the absorbing member when they are overlapped with
each other. However, it is preferable that the absorbing member be the
top when they are overlapped with each other. When. a portion of the
detecting member and a portion of the absorbing member are
overlapped with each other, the liquid-impermeable supporting member
is preferably provided under the overlapped portion, more preferably
provided to at least 5 mm. of the downstream side of the overlapped
portion, and still more preferably provided to at [east 10 mm of the

downstream side.




Fig. 5is a lateral end view show ng an enbodi ment of the detector
according to the invention. Fig. 6 is a lateral end view

showi ng an enbodi nent of the detector according to the invention,

Fig. 7 is pictures showing results of water-absorbing rate test of
each fibrous substrate. ., 8 1s pictures of scanning el ectron

Fig.,,
m cr osc PR sElpe dengthceb the guetndingopodwais prfeably fbamaock.
Description O{I Egbodi g&gt 0040] Hereinafter, the best enbodhrtent
of the MmpFent iL6fhgi lengie ofcther prtmding geatgion, 1less HumeSenus, t o
drawi ngs as, necessary. weyer, the inpvention_.is not Iimted to the
fol | ow ﬁ@%bﬁ;émtﬁ@rn@anﬁﬁé@@ﬁﬁp@m membercofithenietgator wasily donchel ement s
will ked with, the _sa reference_ nuneral s, whereby repeated

be
descri ptiSoHeing Pugapismh e hqid sammie ioeeliedted ffonathe Huing awi ngs

is not limted tq.t,he ratjo showy.i.n the drawings. [0041] Fig. | is a
| at er al OWWeWclgﬂbiﬁfg cHS ih%th%fp%énagﬁ&gwna%bm% ng to
the invegntion. A.detector. ho in Fig, 1,is faor detecting IgE
ant i bod (B, SHEAEE) ©haniealedy] 1een dhe Jigd) Sesnble fi@bing. The
detectolg%PJt_ hﬁsgams ? ﬁ;?{lpeiteﬁﬁ{ﬁm(a | on 98&%@%{&@’1 ha epé ch as a
band or ' eolFlf%Pé‘Eﬁ . af?@mg‘ h of
about 54 for.exanpl g1,and, a _nass,t he f.is about.0.0 g. The
et ect ol VE Rt AL BiaET ot fyRiesigs ok fhe Lovet BYsl bR 12, o
detecti Jenbery 1 anqgahsordbj ng nember .16, a.supporting er 18,
2t ot R A e BB 368 WA R RO 8 vaufenBircuss Doy
12, T net S HBRE TG pferndlnd pERoR el dido TRRB A Beisblfolts are arranged
dot ect of 02375 gt FontERERElq i e BORCARIBHHHT MRS BiTESE aftfshin o
menber s..J e : | Il 42] The
col | ectllﬂr{?g':1 Bn%nbg?ﬁﬁs?é&gé’sﬁ‘gé ewgﬁgﬁreg tgﬁg‘gg‘@lﬁ#egodf{aﬂms | e pad”
and is ' n ' Layi l.& i det ect or
1 canor BF (RO A8LALRG AN BBk dleclifly AT REE, e il oo
filter . , I ar Lher .an kg wever,
it is pre erearb%gfdi ﬁ%t Eit%ﬁey(%ﬁ) eg{ %‘g%ﬁ%@? %ﬁbgftéﬂgudndvt\%@jengbf abric
| ncl udi BEnfBrPthe surfaces being at the opposite side of the these members

from supporting member, and includes a non-adhesive face at the

opposite side from the adhesive face.

[0024] By adhering to the collecting member, the holding member,

and the detecting member, the first adhesive member can prevent these

members from being peeled off from each other and improve the

strength of the detector. In addition, by covering the surface of these

members, the first adhesive member can prevent the liquid sample from

volatilizing from these membezs and obtain sufficient detection results

with smaller amount of sample collected. Moreover, by covering the

members as if pressing the members from the top, the first adhesive

member promotes the movement of the liquid sample caused by
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[0043] The "pul p" refers to cellulose fiber extracted as a result of

treating wood or other plants with a nechanical nethod and/ or

chem cal nethod. [0044] The "unwoven fabric" is a fabric obtained by
superposing fibers in a constant direction or in randomdirections,

wi t hout weaving or knitting the fiber, and shaping the resultant into
a sheetcapilt@itynwoven fabric is different froma knit, paper, a film

and the Ipi ke. Exanples of a nethod of obtaining the unwoven fabric by

maki ng [00253 upeip gmeferibleethdinile adetditet fafthee ihdlgldedg gegimilhod of

heating, a nethod of intertangling fibers, a nmethod of using an

adhesi valhesivé mbmberkeThEQeebhd Ththeiivel tenlprpailierés i@ aheends ed
mainly for filtering and different fromthe unwoven fabric. The
filter yuatien ofitheutiwenstitanpsideaift thiendetedtirpmemisey that fisogbinguch as
cotton fiber of fuzz (cotton linter) of seeds in the center of a
cot t on mhember,, amhthet drel poticabofitieedotmsireamrside vhitles sapporting as
borosilicate glass fiber. However, the filter paper refers to any of

t hose wuhembei swhiledowegping dhicey premdess.ed The obtowidd taathesive :
characteristics (particle retentivity (p.m, initial filtering rate,
| oad capemibey maysictude a8 mon-adiwsheeltce kat the pppdsle Jide fiommothen fabri c
including pulp retains a |arge amount of water_ per unit mass, that

i s, hasdhenivgtaomadhening tmtlieviespectivcmedibregs.y , lidy prefetebie thet anount
of the analyte included in the liquid sanple is mnute, it is

possi blaeperlamferopisk: e badsaed ot therasid portion of thendowasiregmt he
amount of the liquid sanple collected. Mreover, being a soft

mat er i de i she porandnadngsivecmenthesdimg panperdnewhinly theassoondcause
pain thﬁg contacting the |iving organi smand can reduce the burden
i npos e RABESIVEemMEMbEEY 2 @'&rf—ps‘?ﬁ‘)%h@ﬁhﬁf e & pejiion wheys the secondect | y

collected fromthe |]vj rganism In these respects, the unwoven
f abri c AUICHEIVEAIL %Ea’[lﬁ‘r&doli?@gfd,ﬂ It is difficult for the liquid

S VRN ARG MR O
When t HBdkEhe BHIORGNeRBEDES 618 Mecold AMBFHVRGUREBGCn Pravee o
AR, B SR
por oo EAROt i LB HBPBRLCL Rl s el v
i qui d E%F?%’Hégg e ﬁ%ﬂ@@%ﬁ%éﬁgdﬁg@ﬁﬁ%gﬁﬁg&fﬁ%%ﬁ e
the ] r}ﬁgéﬁcaﬁf%g@ﬁ%ﬁﬂe@ﬁgf aé?ee%: SH Eﬂfﬁ&#ﬁsﬁ%éﬁegﬁé g
il\ggljugetﬁ ﬁ%&t Eel'co I gci%%e@? %B@‘gagﬂ%%ﬁﬁngﬂg 1ihiﬁ\/ihftvi ngnd
pref er }bu?i;,a!'c? \é&g@%:%\%%béﬁé ?@ﬁgbgﬁuﬂg@d ey@eﬂg@%%a@#fﬁtﬁg@eof 4
Phe. oo pbaits i fobl G RRE0C SOERRIP o odt e, B ° ©
[00a0] i B oy aRak B £ Bk Rho Wep S RS bR LT o e dmer 10
i ' ' alrd”fret’hod to Orng

di spersed in the air by an air- orm ma the mats

adher e ﬂ)?ﬁg@lgg.‘pfied;tﬁlﬁ% tgtHe nfedg%é@n@r %QE%ént?)brrfﬁﬁrlﬁcé)Eréle%quﬁe@ {gi nder,

wher eby 't er 10 t'hat is the unwoven f c i ncl uding

pul p CcafbrbsetRhe ds&edhald) 38 khe BeOOaPRHeR useHAk Btccforl | BfHat Y be
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[ 0052] The "rayon" refers to regenerated fiber which is produced i'n a
manner in which the cellulose fiber such as pulp is dissolved in an
al kali such as sodium hydroxi de and carbon disulfide so as to be

vi scose, followed by spinning in an acid. The rayon is different from
the synthetic fiber. The "synthetic fiber" is obtained in a manner in
whi ch sfibthetdyc bpahyiner suisbtlai dMikibg thesey matérialado | the woiveeed ar

wei ght nononers that are chemcally synthesized using a raw materi al
such asfibrio bhpuoves the atrangthasurfacel stivethrides, and flenitalitnod theé ber

t hrough various _spinning nmethods. [0053] The unwoven fabric m xed
with t henwayen fdmicbe Particulasky, bhel univosen nfsbricemmiagd nwith twt h
surfaces or one_surface of the mat during the production of the mat.

| n addi $ymshetic Hbeunsopeterabler i ternyxe of it Axedilent ywatheabsorbier can be
produced by m xing the synthetic fiber with an internediate | ayer or
a surfab#el ayer of the mat during the production of the mat. [0054]
It is preferable that the collecting nmenber 10 be a conpressed

unwov eP[QWﬂi gf.hesynwgw?g f?hﬂ& &o]lagqﬁf@rggbd C@ﬂiﬂtﬁﬁéﬁd amBiaER mlaﬁcs peed of
per neat jon ,and, nmoyengnt, o e liquid sanpl.e in the detector

i ncr easéﬁ&?m%s@léy,oﬁ\flﬁ&eey&ty [ tﬁ%w&qv@n faﬁm is prefoumbérd0 mglerahe bur den
i nposed on the I|ving organis uch ag a patient with a dry_ eye

syndr on®t MROTEcRE SPISTH %&#&Hiwcﬁ@rMymﬂw preferaplyef er abl y
40 mg/ c or mpre, and the thickness, of _the =woven fabric is

prefer aggglg&m PRiNGFE, 68 MOTRDTeGrRBP B 55 n/RNS P& A00E ANG TEClobt ai ned
in a manner in i.ch nor mgl unwoven_ fabric including pulp is

conpr es%eﬁret&%ﬂgm}? r &t B195¢- 16&%"0’9531‘?3?@%9% £iUOWHEETt hi ckness
becomes.90% or | ess..far, exanple. [0055] The,coll.ectin nber 10

i ncl udega%ﬁlgpw&ﬁeﬁﬁ@hy g& P‘FBFB)H éssbﬁlé’?e i‘?‘?@k@i}f)@jﬁ@mg@f porting

oo Bl RSB P P R SR 80

non-probﬁ g'ng portion 10b that is a portion other than the
protrud ggﬁortion 10a. The protruding portion 10a is exposed w t hout

RO AL A S BaREL o
10a i ' i : .
e e
o O TP e B SR

| nser t efoddiof iR Phiiehy (RILHIERAEbAE Wk %glfﬁclﬁﬂﬁssb’f)ﬁ § op and

tears are co e detector Is I e vertica
directi &g 51 ti j - Hﬂﬂnﬁ KL 0a.1i made
with a ?#%#ougksgggirgﬁghsugﬁ a%h?w@&%%%ﬂ ven pﬁﬁ%' af%%gghﬁéars are

easi |y ARRAHREGulbTop dh | N mdten Beat! 1° by! DSl SUBSHAKBrha @

materia ess Irritating, even e protruding portion

10a t ough®evan fEebahkl thd ﬂﬁﬂa%ﬁsiﬁ%%ﬁlés%%t(ﬁele%%@‘ﬂn%ﬁn ]E eel

pain, or the Iike. Mreover, it I's easy to performa series o

pr ocedufgicSHaesibed ativvel ik ubiahedor Wok %fé%’eﬂaﬁl;?\ g@pgﬁppgié%g% strip.

Particularly, since the pratruding portion 10a face,

and t hetlpuidraes \afRbeat fabileineidihg Rop H§CI0%%bhiode, fHat i$ tRosSsi bl e

to further reduce pain of the subject.” Firthernore, 'since’the |length

of the pobrdsdinggthizonbiranl H8%ovenSHABMcOtnfiPH® thitkhsssPB&SIREE tO
prevent nenbers other than the collecting nmenber 10 from touching the

eyebal | 7@%doit less, Ithi anwioveh dalstid HesiribedAWatk id bBtalgat, s absorbed in the
col l ecting nmenber 10 then nove to the hol ding nmenber 12 by

capi | | af0019] e hetdinng veidderoflthe eollectty WidnbébtAgsheldiig rate of

unwoven pulp fabric or the |like and a | abeli ng reagent binding
speci fi member! andofheadétebig anembee ihabealititonesaglensond ®Pta ned by




» col or-devel oping particles of red or blue that can be easily
confirmed visually without requiring a special device for confirmng
| abels. [0059] In the detector | shown in Fig. 1, the hol ding nenber
12 shares a single fibrous substrate with the collecting nenber 10.
The | abeling reagent is held in the end portion of the downstream
si de oftfhehgedondr aditesdupIhéaber Hindthonsmay edildiflr peiticen offthehe tears
(hereinafter, sinply referred to as a "downstream si de"), whereby the
hol di ngdatesdeer 12 is forned. hi this manner, since the collecting
menber 10 and the hol ding menber 12 are integrated, it is possible to
| mpr ove[00R4F] s Tr dngirbfepiblehthadethe ctigipdriing ninedithiel | poludel acerst singl e
fibrous substrate is used, the liquid sanple easily noves to the
hol di ngsuppbier alkd dervingtdsa Kohpadithe detatingrméMbey, aadn ddcantdt y. Wien
the coll ecting nenber 10 and the hol ding nenber 12 are not
i nt egr agugghorfer provided foer thiel eppositeveide af thetfirst m?)pmmb@@nvmhh each
other to maintain the strength of the detector 1. However, if doing
so, theddtectiny memabarf Hotthistmenneyites suppomingneetabei iocladeea I n this
respect, in the detector 1 shown in Fig. 1, the integration can
reduce ploealitytal suppesters, vareby tike stmbturs  ofzthd detectduisefipthereat ed by
the tears can be reduced. 'therefore, it is possible to obtain
suf fi ciremfoserds amidoan efect o8 préventingsthel leakagenoiiwolatlizatien sdnpl e
col l ected. [0060] The fibrous substrate shared by the collecting
nmenber the liguid sempleofrdimiherdetdntingipember outhe bkgpalsoimproves i s
overl apped with a portion of the detecting nenber 14. The | ength
al ong t[0928bndi iupreferabls thaitthorsespnd muppoder depsaparased ilnrthes
preferably_equal to or |onger_than the |ength al ong the | ongitudinal
di r ect i longin ma&dhr@puongm%ebﬁvst sRpporier. i sDpeterdle sgparation of ¢ he
| abel ing reagent. That is,, the Jength al.ong,the | ongitudi nal
di r ect | 198 ¥CONASUPPOHERpiHaS Hﬂﬁﬁﬁ%%oi@ﬁﬂb’e&djﬂﬁbﬂlﬁ Pe@&ﬂhlﬂft €or | onger
than th Iengtehh ong the longitudinal dire élieon of .the portion in
whi ch tOfeFiab Ay, & anrangranenl PR tCoRd SUPPREEL br ous

substrate, i s overlapped, wth fhe detegcti menber ,14 so as to be the
Cop. Al vagaNion i REQIUCHER) iSapYtataesly |1 they SHORdaMUERONSE tison | S

roves PR er B A o S B oS R G o
the |t cRrogideepidbg a b metes frofiing ﬁ&s%wgn? af pfien vhng
?Lii”titi‘faitq%?%aé%éﬂ“@a%fﬁdui@‘%ﬂﬁféﬁ%oﬁp%&ryﬁ%%y%‘ua@%ﬁ”i ' héfgrféﬁit ate
R i L
o Yk BB L RAREN o nbR e I Rl o bABEORIS! o7 L e
ﬁ%ﬁﬁ:?fﬁ%ﬁanﬁ%ﬁ% IoBRA ROk lh R phtehs | TRRRIT B, i
: . _ . ' .

Eﬁsﬁitﬁ‘zﬁfﬁﬁ% ﬁ@“{l p@%@l@éjéﬁéﬁé&?ﬁ@é?@%@%ﬁ?ﬁ%@gﬁ n this

ere tHan dRh0Mhes 1hE sbed At HEREBY SRVRRN dddd i
over | apped w each other 1s eferably rl'ess;“and nore _
Ponger - HERERSEREIS phind BRRLSRN GOl T ARRIRA DN .o 1
2 sur ) et sEREE U By bk, | WD a gt o 8 7T ' o
menber déebiitd UARSHIRrNahBOGE! Jaitione o M asordifg IMshubbe 4t ection
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[ 0063] The control reagent is inmmobilized to a control reagent

i rmobi i zing portion 14b that is positioned at the downstream side

fromthe detection reagent imopbilizing portion 14a on the

nitrocel |l ul ose nenbrane 14c, in a linear shape orthogonal to the

| ongi tudi nal direction, The control reagent is an antibody that

r ecogni P¢atlappedawith ireeh ather disansaessary foxishe isaepnd seppurtarstoan
When e control reagent captures the Iabeling reagent in

anti gen. t
the tod Pmﬁ}d@g tmderike ogelanpedoporiiono sl theisghord supponten tshe

| abel i ng %bﬁtyance ,gp ears fgn t he contyol reagent inmmobilizing
por t i orPrEMFabnhprqaed itacati lwagonrmim efviheudowpstream side ofetbeer, it is

possi ble tp determ,ne th(ft t he %fear have, , noved to the control
reagento‘feﬁ%PBP ipArkHen L pisre preferablyprovided toatileastelt manmfnt of

teats f tecti b | | d 0064], .Th bi nmb
1615 BRI eRthsE: | 1N TESRaRSre Uid (5elake o e Dawdawempls the
tears. .Tﬁvﬁbs%‘bin menbergéﬁ. absorbs the tears and the |abeling

r eagent!® g ?%W:a}ﬁ%u%f’ ing member 14 by capillarity. After the

| | ecty f.the t , th Jecti nber. 10 i.s di d
devel ol0REF ! BRPERRPedt e RewcRhpe meaDeE hevep ARetion e, the
of "t he 10ELIEBEN 5 76 devlobmbat by sapREF sadsedrhude lboling
b bi nmb 6 h f.uncti f ti t h fl f th
dovel oBPREITY o AhsriiBhnd oFBF ke ahiseRiing: thes 6olo dhxefopmanton of
i ' o L1 i th,t d ' liqyid f
the. dendsrt REPHE B B0 TR, gote: AtFenBar Beeflymae i th

a quui&&é%&r nmeabl e material such as PET, and includes a first
supporter a and second supporter 18b. It is preferable that the

| engt h af i fa, L h i e e .sa as that of

t he deJQE?Pﬁg neﬁggpélﬁq%%%aégégggg%%ea%éﬁgﬁgehﬁﬁ?ﬁgegﬁm?ﬁgndetecting
menber X st 1 {.0f t ruct ure of the
ot cct SPAgHBLE s 1€ HERRERTENIE Tht BB GEEDY REURE HEMECAG: n

whi | e ' RRRr [ h i S : 1|88, i with a

I i qui dqfﬂr?ggl; mea %&%Fgr%‘ﬁ?étﬁeh%%%frog ﬁp%ﬁgﬁ.@g |tﬁ8 er 14 can
nove t q$bﬁct' 444, N e Ltugdl jrection
mﬁthou?kﬁggﬁg%??ng t e‘%@@ggegﬁ§%§¥t2¥ ?@g.k%%gg%]¥$%§%§egg%d

suppor tgickdfdhndS rAerhbaN IRIAE NhroRSRaE ! I I nd the

| i ke. HoweVer, the seggnd s%p %rter f%ﬁ.%%ygpgagﬁ%gﬁggdﬁggggent

adhesi wappoiihg nentrg frdhehs QREINEURRATHR! 1 Lded in

t he firsppsupg%rter 18a side opposite fron1t%§ g?%%??ﬁgﬁﬁé%ber 14.

| n t he bpekpicumdviesbéhds SeiRRidbds URP Y telsy 1RD donfRME thPRSIe,W th the
first supporter 18a, the second Supporter” 18b is preferably separated
in a didevalpeneait upoasaphren ﬁhetdwedtmph' netheRaindihe 8RS cant 1S
preferable that JEE segg%d supporter I8b extends 2 nn13$ P%%ger

t owar d biehesilpsietetad, si The tolondeRel opadsanponc: qefeddto £IBE7] The
second supporter 18b has an adhesive face to the first supporter 18a
si de, alede detectiba 1iw8)l ibat icog beesbefimiéd vk el Bbepofenber 12
and the detecting nmenber 14 as well as the detecting nenber 14 and

t he abdhe Habeinge réapent bindibgr wbicaptindi®r tiengnalyes detthetcentrdl Si nce

t he second siﬁﬁprter 18b is nade with a liquid-inpernmeable material,

t he t eaeageant developsid elor my ardetdwtionlfeagent-inneohilidhpgordser 12 can
nmove through the respective nenbers in the |ongitudinal direction

Wi t houta pemiedt iresgenitémeectitidingu ppaticar  1&rondvbrueonexpoiat cage does
not occur where the tears and the developing |iquid pernmeate the
second higitlighting thswolorodevélopaient nipiong captaber ifithe bagiprowidi de t he
detector 1, and contam nate the user's hand. In addition, since the

second Bepper iswhitsh thedeteation lirteeis éapiliydeomniismert abhiehriatians al
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wher e: t he second supporter 18b is overlapped with the first supporter
18a, the tears and the like are likely t-o | eak outside the detector.

[ 0069] The first adhesive nenber 20a and the second adhesi ve nenber
20b are made with an adhesi ve paper tape, for exanple. The first
adhesi ve nmenber 20a includes an adhesive face. Through this adhesive
face, timrépraferabdesi ve nenber 20a adheres to the surface of the end
portion of the downstream side of the collecting nenber 10 (that is,

t he nonf(i3d]r Jtiingreferahlethabihe backdround ngembebde 4 hapantypgche end
portion of the upstream side of the detecting nenber 14, which is a
sur f acehaingten isiet facs icdetherappasite sideppbtite mgnpmiil%lfméhﬂbeﬂhe first
adhesi ve nenber 20a includes a non-adhesive face at the opposite side
f r om t hroruthesdatectingmeniten7 0If thedackgmunddneniber isve paper @Bpe, adher es
to the collecting nmenber 10, the_ hol ding nenber 12, and the detecting
nmember 145 ppesibledoregsily puhe searksiowing aposition ehersdthierdevediisnng
peeling off fromeach other, and the strength of the detector 1

i npr oveksagent gadneiwmiroliteegentnis immebl sty hersnbiace 2efatheover s t he
surface of these nenbers, it is possible to prevent the tears from
vol at i | baskggownd memeside appesitefiant deawpgpring frambenthratmhect i on
results with a spmal|er gmount of sanple coll|ected. The first adhesive
nenber ‘Zgﬁr@g\ﬁﬁ'rtbetlﬂ@se When dhe S'QBPCHEHE maewbayinchedasenphbwralifyr om t he

top, whefeby the firﬁg dhesiye nmenber 20a _pronotes the novenent of

} ears céﬁéwwr&gﬁbm f%ﬁﬁr@?@wmrmakis ﬂ’]fwmm?? Iadhmrtoﬁg hesi ve
. 1, . . 20
P?S& Ste@éfwﬁ‘]é‘i?%&g&ﬂ{%«gpteﬁréﬁﬁéﬁi:emg@n%@d% to hol ght he d% ect or
or use 7 The, seco adhesi ve nmenber 2 as an adhgsjve face.
[aR2] " Sihen i Padkerding mecobi seians v Bapet b
5 et icber by St
Ehg 2econ supporter. 18b.as,if, coverin tgese Wﬁgrs fromthesI ° 0
domstrlé%s% eStdg o dbgﬁl_ﬁ@éq@é ﬁ’g‘?ﬁ} f”r-ZOE{3 i eI FUBRORING
fZ‘JPi ﬁSP&%hﬁzl%aféé’f%a@%aﬁoi?ﬁsﬁﬁé’rﬁfiﬁ%}%ﬁé %%c g af Rindoirfeon of ¢ he
p e . : 2011 is. .
i wni et EGorfE Rk fan e, 66 1B smmpls pbfnéeiﬁﬂl%&“ﬁ%r Tha
[ . ' Qb i ., [0072
?Eé‘ Lgﬁg\%@%ﬁégﬁs@mﬂeﬁ%% h@ﬁﬁsﬁaﬁeﬁsﬁﬁs&ﬁﬁﬁbﬁ@wﬂgi 14 |
i ' , a0 A i ,
i %iﬁ%ﬁ@?&%ﬁ@%ﬂﬁl@n EherdiR %%%ﬁﬂﬁp%;h%ggét@d%%?ﬁ# géirﬂs%ﬁ't her ) d
2323; S%fﬂ&%%&aﬁ%nggﬁ%ﬁ&%ﬂfﬁ‘gﬂ%ﬂﬁﬁé%ﬁ@ A e Sttt hece "
romber Sop RLRCHECIBE (R iy R Rablfe. 1 AREROE, f'fezfor .
b . . )
threefééiii% e AP SR ekl T e e IR ' e
by hol e R RO bR, HBE Bl W e 88 O or 1

does noheafbRrast da acﬁhﬁngrm@ﬁfbe@aduémdaeg taicg%'ﬂrcﬁfip@& ‘ngﬁ:g%% user

uses the detector 1 by holPding the portion * the user

can norgensafwty im@dﬁdlea, @ﬁﬂeﬁiiﬁ!bieﬁ?ﬁteétﬁm tomIEeRANCGCIRE Heve MEmber

18b functions "as a holding portion (handle) of the detector 1. [0073]
The baciistapiedd nenber 22 is provided at the supporting nenber 18
side opposite fromthe detecting nmenber 14. The background nmenber 22

i's a whiong3pamde inape of hal darectbRie préfREatlf0.86 Wreksflavimgean
adhesrcg fa%e at the supporting nen%gr 18 gide?gfoskﬁgaxgﬂ%P On the

sur f acemaés imcrackar 0ng, fanbeimple, Wik HBARAIE Safr 184 hargupporting
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[ 0075] Here, when the background nenber 22 is nmade with paper, if

|l iquid such as tears perneates the background nenber 22, it could be
difficult to conthmthe col or devel opnent upon capture caused by the
| abel i ng reagent since the background rises or the detector tw sts,
or sufficient detection results m ght not be obtained since the
amount gid thar deféerdrnis HNhgUED 4 RerdelledireBdoNerbal #é infefeduced. In
order to make it difficult™for these states to occur, it TS

pr ef er aghrfubbidyalt Remix roft el bR SrgdSRneth ebellekt Mk %’ar#,ﬁg&gr toward

t he upstréam side fromthe background nmenber 22. [007 et ector
1 can b@eﬁé@@@ﬂ@dﬁ@t@i@b@ﬁu@éﬂ@@. met hod i ncluding the foll ow ng

steps (1) to (7), for exanple. (1) Holding the | abeling
r eagent [0034] h&lendbtestot isqrartitulable saédtwhbiagadivia i abric
(for rratgon El)f col | ecti ng. nenber 1?0 and the hol clii ng%gﬂn%lggi%g

(2) Formimgntetngind declifvidasenpletbians 1@@nmﬂ?rh@oﬁétﬁﬁigﬁa?doed PET
(the first supporter 18a) by |am nation é) Linearly appl yi ng
and i nmimbpdsesi agredicbuideradn ansulgectentPaticutably, edivhr tHe Eefjgent on the
nitrocel | ul ose nenbrane 14c (formation of the detecting nenber 14)

(4) Stiskferg fidra aaryeye nudiemes thar®, istd ecridehdy thatrdmosiibjset and t he
first supporter 18a together by using a transparent adhesive film
(the sesudfets sigopaiey ah8bthat anty sni ekiergelyhemall dmetmingf nexper 10,

t he hol ding nmenber 12, and the nitrocellul ose menbrane 14c toget her
by usi ngich papkss afeasileplaps ¢olecttdr sHowbesi Vi€ thentdeteci®a)

(5) Sticking the first supporter 18a and the absorbing nenber 16 nade
with cedesgribed aboyetithasedyyit isspogsiblettoarndleat toars suithesit wepbising (t he
second supporter 18b), and sticking the second supporters 18h, the
absor bi a1y exeefsire berdearn such ai suljess) hod suslicrentodetectiadecsudtet her by
usi ng an adhesi ve paper_tape (the second adhesi ve nenber 20Db)

(6) Stiean byobleinedeyesdbshe amount of trarveellqcbed lsdesnihanridnper * 22) to
the fi r[i)t sh:g ortgr, 18a, the second supporter 18b, and the second
adhesi ViIO0RBlhén addiion, the deferiords martieplarly aselfidrwhan the analgteed -
structure forged jn thi nner into |[it shape wth a width of 1.5
nm [ 00 7A%] &1y ﬁgﬂ?w@mdwon gﬁﬁoﬁaﬂ% r‘&g@é&fﬁﬁlﬁ Kesggbbie obtained ynt s. The

enbodi ts can be,appropriately Lfied as long as the npdification
does ngﬁgeﬁ%&ﬁl ﬁggg%gglg)’th ARKRERY ahan anfigen with a

labeling substance, the detection reagent is an antibody recognizing the

IgE antibody as an antigen and including a recognition site different
from that of the antibody included in the labeling reagent, and the
control reagent is an antibody recognizing the antibody included in the
labeling reagent as an antigen. By detecting the IgE antibody in the
liquid sample originated from the living organism by means of the
detector, it is possible to easily determine whether or not the living
organisimn suffers from an allergy such as pollenosis. '

[0036] As another aspect, the invention relates to a detection method
that detects the analyte in the ligquid sample by using the detector.

[0037] According to the detection method, it is possible to obtain
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[ 0078] For &xanple, as shown in Fig. 2, the second supporter 18b may
not be separated. In this case, the length of the detector 1 cannot
be easily adjusted, but the structure of the detector 1 can be
further reinforced. Mreover, as shown in Fig. 2, the second adhesive
nenber 20bh. ta dhere to the background nmenmber .22 through the

Rahes! veiisat xepwity by dlitcatly codlectng the ligisk sroplecirasmber 22
is stuck to .the second supporter ,18b, the second, adhesive nenber 20b
i s st uclkeliVipgOrEaRishy nglﬂﬁhﬁ%@lﬂgﬂﬂ qxpeyye Ryrdaioowm theliving 3, the
supporting tenber 18 nay be integrally formed. Mreover, as shown in
Fig. 4,%881%%t ector 1 may not include the background nenber 22. In

o B L S
o IR AP e L CAGHR vl A B
23 WAl R
g SRR MDA AR bkl oy
this ca&d, g#"{‘{e?‘s‘ﬁ@r"é%‘igﬁﬁgl‘mfﬁ alggwp%%&m‘gwdcol I ecting member
ot hor . SRR HesSRinRlon SPDRRRARE P07 ' 7S 7ei nforoed, “ad the tears can
capi | JPOPE" o) B R kol TARE Vi S oGl GRoct or 1
may notdéte@gggcoggﬁg{dﬂlgqn@gmlve menber 20a and t he second

adhesi ve nthrs case, it is preferable that the

supporting ne roLkg8 4 e Adbeg tigck the

respective neﬁ%r%]i'?oéggfﬂ{?kéﬁrl %@]um ngﬁq@ﬂggﬁg%(ﬁﬁ;{é&f dg@ﬁpl e

[ 0082] d@é@bpgéé&ﬂmgﬁqhgqﬂ%ﬁﬂdﬁn wi Il be described in nore detail by
r )

usi ng exanples. He the invention is not linted to the exanples.

0083] <Bur defsid | i ! d usi
[ j <Bur defFj npages liﬁtgra?i%}ic?%g@v shomn%ggﬁ %rnié%giﬁrer%ﬁ:c 0%3#11% usi ng

the detector shown 1 n Fig. A det ect or n I'ch the

dovvnstrmtst%cd}ﬁh%@imgliﬁvgﬂtmrpus substrate that the collecting
menber 10 and the hol di ng nenber 12 share was overl apped wth the

upstream si deps, 4he fdheedl Gl Vb edholdinw fﬁﬁ'ﬂ{e nun, and
an anti body sg}i)%ti on (01)520=8) Iabg{hed mﬁ%ﬂ]gegfﬂ co ;lgi ﬂv§1/<'§135 appl i ed
in the dmebtppatémdiugftotme iaesRi, eam si de of the fibrous substrate in
an amount of 22 pL/cmand with a length of 2.5 nm Wen the subject
suffers from &Figlr§ ieye lsterulr @uk view ndowihgt olentboimehhoftthge t aken
until tears cone out) to collect a sufficrent amount of tears for

det ect idutectdt acardingCtontha ihemntion. | onger until a red line appeared in
the control reagent inmmobilizing portion, However, it was possible to
col l ect the t&ag.s6vistddateraloersd nipw hshostihpent efrtbddément ofupden. This
result clearly showed that if the detector shown in Fig. 1 is used,
it is platestor acaarditigriiedhe ymeoitioact a sufficient amount of tears for
detection fromthe subject wthout inposing a burden on the subject,
[ 0084] <Dur abFig.tAis pictures showing results of water-absorbing rate test of

each fibrous substrate.
Fig. 8 is pictures of scanning electron microscope (SEM) of a
cross—secti_on of each fibrous substrate.

Description of Embodiment
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The detector was |left for one nonth. As a result, the structure of

t he detector was maintained wthout tw sting or bending. This result
clearly showed that the detector shown in Fig. 1 has sufficient
structural durability. [0085] <Allowable Load> Aclip or the

| i ke was added to the detector to change the |load, and the tears were !

col | ectiddgPSHeréifsbi, tHeMBedbMbodimbA WH A Y n‘ﬁlohp [ bpe |ike

was added fell fromthe inferior conjunctiv ni X o he subj ect

when t hfestidbed in dedilewsrersstefedtd drakin sraﬁ%éssﬁffar]%}vg@ gued t hat

the allowabl e | oad of the detector of tHe present “exanp 'S 0,8 g or

| ess. [tHO%RTermiit BrodRdiitd Yo the lldwinpoMabSHRSHAt 8 addiion, The

wat er retent|V|ty of the followi ng 8 types of fibrous substrfates (A)

to (H iwathet dedveith g@s thhed Ish@nas elements wﬂﬁ)b&mﬁé@t\blthqﬁe@ame
(manuf act ured by KI NOCLOTH CO., LTD): unwoven wood pul P fabric

(13) Pabfdretde auﬂ&rahawﬁ@ebyr@e@wdodésd@ms%

rayon- m xed unwoven wood pulp fabric (O Palcl oth PB— 40P

( manuf aEheudiesierisior@ rdidlEHtRE ldta\@mHg ik Hot limisydto tiexadid shven wood

pul p fabric (D) Hi-cloth -40 (manufactured by W KI NOCLOTH

CO,, LTthe dyawingsi c fi ber-ni xed unwoven wood pul p fabric
[0041] Fig. 1 is a lateral end view showing an embodiment of the
detector according to the invention. A detector 1 shown in Fig. 1 is for
detecting IgB antibodies (analyte) in tears (liquid sample) of a human
being, The detector 1 has a shape of a strip (a long and thin shaps such
as a band or a rectangle) with a width of about 1.5 mm and a length of
about 57 mm, for example, and a mass thereof is about 0.032 g. The
detector 1 includes a collecting member 10, a holding member 12, a
defecting member 14, an absorbing member 16, a supporting member
18, a first adhesive member 20a, a second adhesive member 20b, and a
background member 22. The collecting member 10, the holding
member 12, the detecting member 14, and the absorbing member 16 are
arranged on. the supporting member 18 in the longitudinal direction of
the detector 1, so that the tears move through the inside of these
membets in the above order of the members by capillarity.
[0042] The collecti_ng member 10 is a member which is also called a
“sample pad” and is used for absorbing and holding a liquid sample in
the detector 1. Examples of the material of the collecting member 10
include filter paper, cotfon, polyester, glass fiber, and the like.

However, it is preferable that the collecting member 10 be an unwoven
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(E) Hi-cloth A-40. (manufactured by QJT KINOCLOTH CO., LTD): synthetic
fiber-m xed =woven wood pul p fabric (F) Whatrman No. 41 filter
paper (manufactured by Whatman Japan RlI): filter paper having cotton
fiber as a raw materi al (G Accuwick Utra (manufactured by
Pal | corporation Japan): hydroxy pol yester (11) 814

( manuf afiforicddcldinghpalpn Japan KR): glass fiber [0087] The respective
fibrous substrates were cut into a 2 cnk2 cm square shape, and a nass

(a) of [a0e3] esnecthivp”ftdfEgUen soldslosatfbd eaesibd A Hrisslajfe was
nmeasured. The respective fibrous substrate pieces were put Iinto a

tray comegting weoodoritheoplatitstwith wrhesiidntsal thethbawed/dbehehaking for 30

m nutes whil'e being sufficiently dipped into the ultrapure water, and
t hen puinktithdup to a parafilm whereby a mass (b) of the respective
fibrous substrate pieces in a state of absorbing water was neasured.

The wat [@044¢t kel Vitiwotemtfabric®tiensi fubile dbtais %walsu?é@dsfmg the
followng formula, (Fornula)(Water retentivity I)=(b)7(a) [0088]

Af ter bfiberg inhmbeemstantr diséctionnon &s ravtuione dbections]i witkeul weavinge
uhrapure water in the same manner as described above, the reéespective
fi br ousors lnsitingt thepifiees andr shapithg etble urestiliast imtoah shexve (R meshes),
followed by draining for 10 mnutes, and then a mass (c) of the

r espectumeovéibfabric dsldiffersrd fpomc asknifspapeasar ftin, Bhd thet Bke,
retentivity (water retentivity If) was eval uated by the foll ow ng

f or mul afxqrEplesuitzy ovthed ofasbdaining the wywouyn Fabri¢ bya@hkifpetheesul t s
per for nepenp@edofiber ntooa ighery sbipé inchalous melher of diesting, &
method of intertangling fibers, a method of using an adhesive, and the
like,
[0045] The “filter paper” is paper used mainly for filtering and
different from the unwoven fabric, The filter paper includes the one
obtained from a raw material such as cotton fiber of fuzz (cotton linter)
of seeds in the center of a cotton flower, and the one obtained from a
raw maferial such as borosilicate glass fiber. However, the filter paper
refers to any of those which is producéd by being processed to obtain
target characteristics (particle retentivity (wm), initial filtering rate, load
capacity, ash content, and the like).
[0046] The unwoven fabric including pulp retains a large amount of
water per unit mass; that is, has a high water retentivity. Accordingly,
even when the amount of the analyte included in the liquid sample is
minute, it is possible to improve the detection sensitivity by increasing
the amount of the liquid sample collected. Moreover, being a soft

material, the unwoven fabric including pulp does not easily cause pain
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Mass (ng) Water retentivity Water retentivity 111

when contacting the living organism and can reduce the burden imposed
on the living otganism when the liquid sample is directly collected from
the living organism. In these respects, the unwoven fabric is also
preferable,
[0047] It is' difficult for the liquid sample to diffuse in the unwoven
fabric including pulp. Accordingly, by using the unwoven fabric as the
collecting member 10, it is possible to improve the separability of the
analyte. Particylarly, when the collecting member 10 and the holding
member 12 share a single fibrous. substrate, if the unwoven fabric
including pulp in which liquid is not easily diffused is used as the
fibrous substrate, there is an advantage that the labeling reagent held in
the end portion of the downstream side of the fibrous substrate is held
near the end portion without contacting the living organism when the
liquid sample js directly collected from the living organism,
Accordingly, the unwoven fabric including pulp is suitably used as the
fibrous substrate in the detector 1 in which the collecting member 10
and the holding member 12 are integrated. |
[0048] The pulp included in the collecting member 10 is preferably
. wood pulp having wood as a raw material since the pulp has high water
tetentivity, and preferably the one which is produced by a mechanical
method of producing pulp by crushing wood with a physical force.
Examples of the wood pulp include pulp having a needleleaf tree as a
raw materjal, pulp having broadleaf tree as a raw material, and the like.
[0049] The content of the pulp included in the collecting member 10 is
preferably 60% or more, more preferably 80% or more, and still more

preferably 90% or more,

19




(a) (b) (c) (b)/(a) (e)Y(a) (A Ilinwven wood pulp No m xing

[0050] The collecting member 10 can be produced based on a known
method. For example, the fiber of pulp is dispersed in the air by an
air-laid method to form mats, and the mats adhere to each other to form
a sheet by means of a special binder, whereby the collecting member 10
that is the unwoven fabric including pulp can be produced.

[0051] Rayon and/or synthetic fiber may be further mixed with the
unwoven fabric including pulp. By mixing these with the unwoven
fabric, the strenpth, surface smoothness, and flexibility of the unwoven
fabric improve. Particularly, the unwoven fabric mixed with the
synthetic fiber is preferable in terms of an excellent water absorption
rate.

[0052] The “rayon”™ refers to regenerated fiber which is produced in a
manner in which the cellulose fiber such as pulp is dissolved in an alkali
such as sodium hydroxide and carbon disulfide so as to be viscose,
followed by spinning in an acid, The rayon is different from the
synthetic fiber. The “synthetic fiber” is obtained in a manner in which
synthetic polymers obtained by polymerizing low molecular weight
monomers that are chemically synthesized using a raw material such as
petroleum, natural gas, and the like are made into fiber through varioug
spinning methods,

[0053] The unwoven fabric mixed with the rayon can be produced by
laminating the rayon on both surfaces or one surface of the mat during
the production of the mat. In addition, the unhwoven fabric mixed with
the synthetic fiber can be produced by mixing the synthetic fiber with an
intermediate layer or a surface layer of the mat during the production of

the mat.
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23.5 727 510 29.9 203 (B) « fabric Mxed 22.6 541 438

[0054] It is preferable that the collecting member 10 be a compressed
unwoven fabric. By using the compressed unwoven fabric, the speed
of permeation and movement of the liquid sample in the detector 1
increases. Accordingly, the detection time is reduced, and the burden
imposed on the living organism such as a patient with a dry eye
syndrome is reduced. The density of the unwoven fabric is preferably
40 mg/em® or more, and the thickness of the unwoven fabric is
preferably 0.8 mm or less. The compressed unwoven fabric is
obtained in a manner in which a normal unwoven fabric inchuding pulp
is compressed at a compression rate of 10% or higher until the thickness
becomes 90% or less, for example.

[0055] The collecting member 10 includes a protruding portion 10a

that sticks out of the supporting member 18 at the upstream side in the-

movement direction of tears (hereinafter, simply referred to as an
“upstream side”) and a non-protruding portion 10b that is a portion
other than the protruding portion 10a. The protruding portion 10a is
exposed without being covered with other members such as the
supporting member 18, the first adhesive member 204, and the like.
The protruding portion 10a is shaped like 4 strip and includes a flat
surface at the end portion thereof, The length of the protruding portion
10a is preferably 5 mm or more.

[0056] When the tears of a human being are collecied using the
detector 1, the profruding portion 10a is inserted in the inferior
conjunctival fornix of the subject, and tears are collected while the
detector is hung in the vertical direction. At this time, since the

protmding portion 10a is made with a fibrous substrate such as the
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22.9 18.4 (O with 24.7 564 475 21.8 18.2

unwoven pulp fabric, tears are easily absorbed. In addition, since the
fibrous substrate is a material that is less irritating, even when the
protruding portion 10a touches an eyeball, it is unlikely that the subject
will feel pain, or the like. Moreover, it is easy to perform a series of
procedures since the protruding portion 10a is shaped like a strip.
Particularly, since the protruding portion 10a has a flat surface, and the
surface confacts the sample collecting site, it is possible to further
reduce pain of the subject. Furthermore, since the length of the
protruding portion 10a is 5 mm or more, it is pogsible to prevent
members other than the collecting member 1¢ from touching the eyeball
and the like of the subject.

[0057] The tears absotbed in the collecting member 10 then move to
the holding member 12 by capillarity. The holding member 12
includes the fibrous substrate of unwoven pulp fabric or the like and a
labeling reagent binding specifically to IgB antibodies. The labeling
reagent is obtained by labeling antibodies that recognize the IgE
antibodies as antigens with gold colloid (labeling substance). The
labeling reagent is held in the fibrous substrate in a state where the
labeling reagent can move along with the movement of teats by being
eluted in the tears. While moving along with the movement of the
tears through the holding member 12 and the detecting member 14, the
labeling reagent binds to the IgE antibodies in the tears and forms a
complex of the IgE antibodies and the labeling reagent.

[0058] As the labeling substance, latex beads and the like can also be
used in addition to the gold colloid. Here, it is preferable to use

color-developing particles of red or blue that can be easily confirmed
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rayon

010 °

visnally without requiring a special device for confirming labels.
[0059] In the detector I shown in Fig. 1, the holding member 12

- shares a single fibrous substrate with the collecting member 10. The

labeling reagent is held in the end portion of the downstream side of the
fibrous substrate in the movement direction of the tears (hereinafter,
simply referred to as a “downstream side”), whereby the holding
member 12 is formed. In this manner, since the collecting member 10
and the holding member 12 are integrated, it is possible to improve the
strength of the detector 1. In addition, since a single fibrous substrate
is used, the liquid sample easily moves to the holding member 12 from
the collecting member 10 by capillarity. ‘When the collecting member
10 and the holding member 12 are not integrated, it is preferable to
overlap both the members with each other to maintain the strength of
the detector 1. However, if doing so, the total area of both the
membets is prone o increase. In this respect, in the detector 1 shown
in Fig, 1, the integration can reduce the total area of both the members,
and a volume permeated by the tears can be reduced, Therefore, it is
possible to obtain sufﬁ.cient detection results with a smaller amount of
the sample collected,

[0060] The fibrous substrate shared by the collecting member 10 and
the holding member 12 includes a portion that is overlapped with a
portion of the detecting member 14. The length along the longitudinal
direction of the overlapped portion is preferably equal to or longer than
the léngth along me.longitudinal direction of the holding member 12
that 1s formed by holding the labeling reagent. That is, the length
along the longitudinal direction of the overlapped postion is preferably
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M xed "with synthetic fiber 18.8 433 317 221) 15.9 (B)

equal to or longer than the length along the longitudinal direction of the
portion'in which the labeling reagent is held. In the detector 1, the
fibrous substrate is overlapped with the detecting member 14 so as to be
the top. As a resulf, since capillary flow in a vertical direction is
created in the overlapped portion, the liquid sample more easily moves
to the detecting member 14 from the collecting member 10 and the
holding member 12 by capillarity.

[0061] If the movement speed of the liquid sample moving to the
detecting member increases, the measurement is completed in a short
fime even with a small amount of the liquid sample. Therefore, the
burden imposed on the living organism such as the patient with a dry
eye syndrome is reduced. In this respect, the length of the portion
where the fibrous substrate and the detecting member 14 are overlapped
with each other is more preferably longer than the length of a portion
(holding member 12) holding the labeling reagent. On the other hand,
if the length of the overlapped portion is long, there is an increase in
restrictions in production, such as lengthening the liquid-impermeable
supporting member, and immobilizing the overlapped portion with a
longer adhesive tape to prevent peeling of the overlapped portion, In
this respect, the length in the longitudinal direction of the portion where
the fibrous substrate and the detecting member 14 are overlapped with
each other is preferably 6 mm or less, and more preferably 5 mm or less.
If the length of the overlapped portion is lIonger than 5 mm, the volume
of a portion permeated by the tears increases, which leads to a tendency
that it is difficult to collect a sufficient amount of tears for detection.

[0062] The detecting member 14 includes a nitrocellulose membrane
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600 26.0 19.9 (F) Filter paper 44.1 219 167 4.0 2.8 (d

l4c and the defection reagent and .the control reagent that are
immobilized to the membrane, The detection reagent is immobilized
to.a detection reagent immobilizing portion 14a on the nitrocellulose
membrane 14c, in a linear shape orthogonal to the Iongitudinal direction
of the detector 1. The detection reagent is an antibody that includes a
recognition site with respect to the IgE antibody and binds specifically
to the IgE antibody. ' The defection reagent includes the recognition site
that is different from that of the antibody included in the labeling
reagent. By binding specifically to the IgE antibody, the detection
reagent captures a complex of the IgE antibody and the labeling reagent.
In this manner, when the detection reagent captures the complex, a line
of a color (red when the gold colloid is used as the labeling substance,
for example) originated from the labeling reagent appears in the
detection reagent immobilizing portion. 14a. Tt is possible to determine
that the IgE antibody is present in the tears by visually confirming the
line.

[0063] The control reagent is immobilized to a control reagent
immobilizing portion 14b that is positioned at the downstream side from
the detection reagent immobilizing portion 14a on the nitrocellulose
membrane 14¢, in a linear shape orthogonal to the longitadinal
direction, The control reagent is an antibody that recognizes the
antibody included in the labeling reagent as an antigen. When the
confrol reagent captures the labeling reagent in the tears moved thereto,
a line of a color originated from the labeling substance appears in the
control reagent immobilizing portion 14b, and the line is confirmed

visvally. In this manner, it is possible to determine that the tears have
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moved to the confrol reagent immobilizing portion 14b, that is, a
sufficient amount of tears for detection have been collected.

[0064] The absorbing member 16 is made with a material such as
cellulose that can absorb the tears. The absorbing member 16 absorbs
the tears and the labeling reagent moving from the detecting member 14
by capillarity. After the collection of the tears, when the collecting
member 10 is dipped in developing liquid such as purified water to
develop the tears, the absorbing member 16 absorbs the developing
liquid, whereby developing of the developing liquid is smoothly
performed. That is, the absorbing member 16 has a function of
preventing the reflux of the developing liquid. The absorbing member
16 also has a function of removing foreign substances rinsed with the
developing liquid from the detecting member 14.

[0065] The supporting member 18 is made with a liquid—impermeable
material such as PET, and includes a first supporter 18a and second
supporter 18b. It is preferable that the length and width. of the first
supporter 18a be the same as that of the detecting member 14 and also
serve as the lining of the detecting member 14, The first supporter 18a
reinforces the structure of the detector 1, and prevents the detector 1
from twisting or bending while being operated, Since the first
supporter 18a is made with a liquid-impermeable material, the tears in
the detecting member 14 can move through the detecting member 14 in
the longitudinal direction without permeating the first supporter 18a.
[0066] The second supporter 18b is a transparent adhesive film made
with PET and the like, However, the second supporter 18b may be a

nontransparent adhesive film instead. The second supporter 18b is
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10.4 ND [0091] As shown in Table 1, all of sthe unwoven wood pul p
fabrics (A) to (E) showed relatively high values in the water
retentivity I of 21. 8 to 29.9 and the water retentivity Il of 18.2
to 20.7. In contrast, all of the water retentivity |I and the water
retentivity Il of the filter paper (F), the hydroxy polyester (0),

and t hey@ladsi i r i e results

clearl showedfiftl.F]’q:tltE %%ﬁ%@gﬁm lgggérlpgeégq/qsﬁxg tﬁﬁgyﬁ%é{g%?%gas ; raw

mat er i anefifibra 141 QMBI Bt Bortion! Slidrii fhe GREpAd eagjtpe,rfekae@ | fser paper
t he hydroxy p

made fromcotton fiber as a raw nmaterial, ol yester, and

Rde Trom cotton f1b _ | Y | e
the gl aggertdpped. wit ﬂ%]ﬁﬁtaﬁ?ppggg Feag et cﬁéﬁgﬂ% [ﬁapp?gb% pxb%,  brous

Subst r at e> The | abelin the 8 types
of fi brgneferablis bepdrated(#) atdistahte WSaR! 3 #hd i #5e Yo
br oadeni ng (spot ‘dianeter) of a spot that was create en the

ant i boddiredion. i off ié gﬁﬁbﬁ&lervtnam thé seaplddaupploker d Shaskigidarpaemont o the

substrates. [0093] Specifically, to two ['Ocations separating from

each otdilelbnger tovearduhé apsiredm tsitde fremndetiackgfduiidadembypspr at es, the

anti body solution | abeled with the gold collToid was dropped using a

Pi pet t @960y Thelsecond sipmoticantliethak dirardhesive fagedo2theofirgach spot
at a point of tinme when the broadening of the spot stopped conpletely

was nmeagppetder Ab84 sidgnand ashesey v i the cebedtiagy whérbehe (gajhe col | oi d,
a solution (particle size of 40 nu, manufactured by Tanaka Ki ki nzoku

Kogyo) hgidiappneember OID) S2d=hevaletectiog. nidmbémble iasgwetagenthehol di ng
ability was evaluated to be higher as the dianeter of the spot
decr easdatectitig mogshart b and thehabworbing tabinbe? 16] fiegebly feliaforeingl Type of
b Ousmseugtsa%erc%re l.  Since the second supporier 18b is made with a
liquid-impermeable material, the tears in the collecting member 10 and
the holding member 12 can move through the respective members in the
longitudinal direction without permeating the second supporter 18b.
Moreover, a case does not occur where the tears and the developing
liquid petmeate the second supporter 18b from the absorbing member
16, leak outside the detector 1, and contaminate the user’s hand. In
addition, since the second supporter 18b made with the
liquid-impermeable material extends 2 mm or longer toward the
upstream side from the background member 22, it is possible to prevent
liquid from permeating the background member 22.
[0068] Since the second supporter 18b is separated in the longitudinal
direction, it is possible to easily adjust the length of the detector 1 by
changing the arrangement pattern of the second supporters 18b,
whereby the variations of production are obtained. In addition, when

the second supporter 18b is separated in a portion other than the portion
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g)i grreter (mm Picture of spot 1 2 (A Unwover wood fabric No m xing
where the second supporter 18b is overlapped with the first supporter
18a, the tears and the like are likely to leak outside the detector.

[0069] The first adhesive member 20a and the second adhesive
member 20b are made with an adhesive paper tape, for example. The
first adhesive member 20a includes an adhesive face. Through thig
adhesive face, the first adhesive member 20a adheres to the surface of
the end pottion of the downsiream side of the collecting member 10
(that is, the non-protruding portion 10b), the holding member 12, and
the end portion of the upstream side of the detecting member 14, which,
is a surface at the opposite side from the supporting member 18, The
firgt adhesive member 20a includes a non-adhesive face at the opposite
side from the adhesive face. '

[0070] The first adhesive member 20a adheres to the collecting
member 10, the holding member 12, and the detecting member 14.
Accordingly, these members are prefented from being peeling off from
each other, and the strength of the detector 1 improves. In addition,
siﬁce the first adhesive member 20a covers the surface of these
members, it is possible to prevent the tears from volatilizing from these
members and to obtain sufficient defection results with a smaller
amount of sample collected. The first adhesive member 20a covers
these members as if pressing the members from the top, whereby the
first adhesive member 20a promotes the movement of tears caused by
capillarity.  Furthermore, including the non-adhesive face at the
outside of the detector 1, the first adhesive member 204 provides a
holding portion (handle) for the user to hold the detector for use.

[0071] The second adhesive member 20b has an adhesive face.
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Through this adhesive face, the second adhesive member 20b adheres to
the end portion at the downstream side of the detecting member 14, the
absorbing member 16 and the end portion at the downsireamn side of the
second supporter 18b as if covering these members from the
downstream side. The second adhesive member 20b inclides a
non-adhesive face at the opposite side from the adhesive face and
forther includes a portion for pick up 200’ at the end portion of the
downstream side. The portion for pick up 200’ is formed in a manner
in which the second adhesive members 20b adhere to each other in a
portion where the second adhesive member 200 is folded back.

[0072] The second adhesive member 20b adheres to the detecting
member 14, the absorbing member 16, and the second supporter 18b.
Accordingly, these members are prevented from being peeled off from
each other, and the strength of the detector 1 improves, Particularly,
the second adhesive member 20b adheres fo these members as if
covering these members from the downstream side. Therefore, the
second adhesive member 20b can effectively reinforce .the structore of
the detector 1. Moreover, since the second adhesive member 20b
covers the surface of the absorbing member 16 and includes the
non-adhesive face at the outside, there is an advantage that the user who
uses the detector 1 by holding the end portion of the downstream side of
the detector 1 does not contaminate his or her hand. Particularly, when
the user uses the detector 1 by holding the portion for pick up 20, the
user can more safely use the detector. That is, the second adhesive
member 18b functions as a holding portion (handle) of the detector 1.
[0073] The background member 22 is provided at the supporting
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member 18 side opposite from the detecting member 14, The
background member 22 is a white paper tape (sealing paper for office
use) having an adhesive face at the supporting member 18 side, for
example. On the surface of the background member 22 side opposite
from the supporting member 18, marks that indicate the positions of the
detection reagent immobilizing portion 14a and the control reagent
immobilizing portion 14b are added by coloring.

[0074] Since the white background member is provided, red developed
upon capiure by the gold colloid is highlighted. In addition, since the
‘positions of the detection reagent immobilizing portion 14a and the
control reagent immobilizing portion 14b are indicated, it is easy to
confirm a red ling in the respective position. Moreover, since the
background member 22 has the adhesive face, the first supporter 18a
and the second supporters 18b are adhered by the adhesive face,
whereby the structure of the detector 1 is reinforced,

{0075] Here, when the background member 22 is made with paper, if
liquid such as tears permeates the background member 22, it could be
difficult to confirm the color development upon captute caused by the
labeling reagent since the background rises or the detector twists, or
sufficient detection results might not be obtained since the amount of
tears moving through the detecting member 14 is reduced. In order to
make it difficult for these states to occur, it is preferable that the first
supporter 18a extend 2 mm or longér toward the upstream side from the
background member 22.

[0076] The detector 1 can be produced in a production method
including the following steps (1) to (7), for example.
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(O (© 3.030i (F) Filtex paper 11.0 110 .

(1) Holding the labeling reagent in the end portion of the
sheet-shaped unwoven pulp fabric (formation of collecting member 10
and the holding member 12)

(2) Forming the nitrocellulose membrane 14c on the
sheet-shaped PET (the first supporter 18a) by lamination |

(3) Linearly applying and immobilizing the detection reagent
and the control reagent on the nitrocellulose membrane 14c (formation
of the detecting member 14)

4) Sﬁckjng the collecting member 10, the holding member 12
and the first supporter 18a together by using a transparent adhesive film
(the second supporter 18b), and sticking the collecting member 10, the
holding member 12, and the nitrocellulose membrane 14c together by
using a paper adhesive tape (the first adhesive member 20a)

(5) Sticking the first supportef 18a and the absorbing member
16 made with cellulose together by using a transparent adhesive film
(the second supporter 18b), and stick‘ing the second supporters 18b, the
absorbing member 16, and the nitrocellulose membrane 14c¢ together by
using an adhesive paper tape (the second adhesive member 20b)

(6) Sticking sealing paper for office use (background member
22) to the first supporter 18a, the second supporter 18b, and the second
adhesive member 20b

(7) Cotting a card of mulii-layered structure formed in this
manner into a slit shape with a width of 1.5 mm
[0077] The invention is not limited to the above embodiments, The
embodiments can be appropriately modified as long as the modification

does not depart from the scope of the invention,
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[0078] For example, as shown in Fig, 2, the second supporter 18b may
not be separaied. In this case, the length of the detector 1 cannot be
easily adjusted, but the structure of the detector 1 can be further
reinforced,  Moreover, as shown in Fig. 2, the second adhesive
member 20b may adhere fo the background member 22 through the
adhesive face thereof, In this case, after the background member 22 is
stuck to the second supporter 18b, the second adhesive member 20b is
stuck to the background member 22,

[0079] As shown in Fig. 3, the supporting member 18 may be
integrally formed. Moreover, as shown in Fig. 4, the detector 1 may -
not inclﬁde the background member 22. In this case, it is preferable
that the supporting member 18 include a function of highlighting the
color development upon capture caused by the labeling reagent., That
is, it is preferable that the supporting member 18 is not transparent but
has a color making it easy to visually confirm the color development
upon capture, such, as white.

[0080] As shown in Fig. 5, the absorbing member 16 may extend
toward the downstream side from the supporting member 18.
Moreover, as shown in Fig, 6, the collecting member 10 and the holding
member 12 may be forted of different fibrous substrates without being
iIﬁegrated. In this case, it is preferable that a portion of the collecting
member 10 and a portion of the storage portion 12 be overlapped with
each other. In this manner, the structure is reinforced, and the tears can
easily move to the holding member 12 from the collecting member 10
by capillarity.

[0081] In addition, as shows in Fig. 6, the detector 1 may not include
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t% 1lv.s [00951 As shown in Table 2, the spot dianeter in the unwven
wood pulp fabrics (A to (E) was 3.5 nmto 4.0 mm which was
relatively small dianmeter. In contrast to this, the spot dianeter in
the filter paper (F) was 11.0 nm which was a relatively |large

di aneter. These results clearly showed that it is nore difficult for
li qui d the firstradhesive membendacand dhe seconad adbesive menbe0b. as a raw
material, conpared to the filter paper having the cotton fiber as a
raw nat Br thip caagdit ih greferable dhatcthersuppbriing masmbey 1% dnclude quul p as a
raw mat eri al h?s a hjgh I abeling reaggnt hol ding ability. [0096]

<vat er ahesiye fane sud eanstick sho ussimebye mewbers togetiRrebynasing
absorption rate of the 8 types of fibrous substrates (A to (H was

t est ed 'fb&s‘t’éﬁle&’i’ﬁafaﬁlreck met hod which is a water absorption test

met hod of fi ber pr(iducts. [0097) First, the respective fibrous
substrates wereldi}l€so as to prepare 3 pieces of fibrous substrate

havi ng g of cmand a wdth of 1.7 ¢mfor each fibrous
subst ra@ﬁinﬁe&em r’\r,r@g iaveghoniwill be éﬁW@'@?e{ﬁ W ;aggedletaibbydi st ant
0.5 cmfr.omthe fnd .o th I.ong-side directign, Thereafter, a tray
cont ai nP¥BE RXERPITa s I'g‘i"rép VeRiRn 1ot {o the examaples. substrate

W th ¢ HOURG atidee Hupperd RSUBISCT on of thb respective f1brous
ape and | of t 128 Wore cphrorsd isita dBe qebsbed Subadautie 1L, Ane
bl aced U5fector Sk iteRkredin WhieB (iF clmiieain oo o FeReleabe val
arer cnlinret it GULURE mbte I R R b0tk Fember A2t on.
The war e s, hetlPRes, wildhe s RbLile okl B gt "
sPeorPELPRIFLIEh &/ EHAL Sl B CRIRURRAY 1,
O P UL B Rl )

of the fibrous substrate in an amount of 22 plL/cm and with a length of

2.5 mm, When the subject suffers from a dry eye syndrome, since it

took time (the time taken until tears come out) to collect a sufficient

amount of tears for detection, it took 10 minutes or longer until a red

line appeared in the control reagent immobilizing portion, However, it

was possible to collect the tears without causing the subject to feel a

burden. This result clearly showed that if the detector shown in Fig. 1

is used, it is possible to directly collect a sufficient amount of tears for

detection from the subject without imposing a burden on the subject,

[0084] <Durability>

The detector was left fof one month. As aresult, the structure

of the detector was maintained without twisting or bending. This
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result clearly showed that the detector shown in Fig. 1 has sufficient
structural durability.
[0085] <Allowable Load>

A clip or the like was added to the detector to change the load,
and the tears were collected.  As a result, the detector to which the clip
or the like was added fell from the infetrior conjunctival fornix of the
subject when the total load exceeded 0.8 g.  This result clearly showed
that the allowable load of the detector of the present sxample is 0.8 g or
less,
[0086] <Woater Retentivity of Fibrous Substrate>

The water reteﬁtivity of the following 8 types of fibrous
substrates (A) to (H) was tested as follows.

(A) Kinocloth KS-40 (manufactured by OJI KINOCLOTH
CO.,LTD): unwoven wood pulp fabric

(B) Palcloth P-40 (manufactured by OJI KINOCLOTH CO.,
LTD): rayon-mixed unwoven wood pulp fabric

(C) Palcloth PB-40P (manufactured by QJI KINOCLOTH CO.,
LTD): rayon-mized unwoven wood pulp fabric

(D) Hi-cloth HAZ-40 (manufactured by ON KINOCLOTH

- CO,,LTD): synthetic fiber-mixed unwoven wood pulp fabric

(E) Hi-cloth A-40 (manufactured by OJI KINOCLOTH CO.,
LTD): synthetic fiber-mixed unwoven wood pulp fabric

(F) Whatman No. 41 filter paper (manufactured by Whatman
Japan K K): filter paper having cotton fiber as a raw material

(G) Accuwick Ultra (manufactured by Pall corporation Japan):
hydroxy polyester '
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() 514 (manufactured by Whatman Japan K. X): glass fiber
[0087] The respective fibrous substrates were cut info a 2 cmx2 cm
square shape, and a mass (a) of the respective fibrous substrate pieces in
a dry state was measured. The respective fibrous substrate pieces were
put info a fray containing 15 mL of ultrapure water, followed by shaking
for 30 minutes while being sufficiently dipped into the ultrapure water,
and then pulled up to a parafilm, whereby a mass (b) of the respective
fibrous suBstra’ce pieces in a state of absorbing water was measured.
The water retentivity (water retentivity I) was evaluated by the
following formula. _

(Formula) (Water retentivity D)=(b)/(a)
[0088] Afier being shaken for 30 minutes while being dipped into the
ultrapure water in the same manner as described above, the respective
fibrous substrate pieces were pulled up to a metal sieve (32 meshes),
followed by draining for 10 minutes, and then a mass (c) of the
respective fibrous substrate pieces was measured. The water
retentivity (water retentivity 1I) was evaluated by the following formula,

(Formula) (Water retentivity I)=(c)/(a)
[0089] The results are shown in Table 1. TIn Table 1, “ND” means
that the test was not performed,
[0090] [Table 1]

Type of fibrous substrate Mass (mg) Water Water
retentivity | retentivity
1 I
@ 10 10 |t | e
(A) | Unwoven |No 23.5 | 727 | 510 |29.9 20.7
wood pulp | mixing
(B) | fabric Mixed 22.6 | 541 |438 {229 18.4
(C) with 247 | 564 [ 475 |21.8 18.2

35.
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(A) Mxed with synthetic fiber 32,0 27.3 (E) (A

rayon
(D) Mixed 18.8 | 433 | 317 | 22.0 15.9
) with 2877 | 776 | 600 |26.0 19.9

synthetic

fiber |
(F) | Filter paper 44.1 | 219 | 167 | 4.0 2.8
(3) | Hydroxy polyester 56.6 [384 | 340 | 5.8 5.0
(HD) | Glass fiber 34.1 390 [ND | 104 ND

[0091] As shown in Table 1, all of the unwoven wood pulp fabrics (A)
to (B) showed relatively high values in the water retentivity I of 21. 8 to
29.9 and the water retentivity II of 18.2 to 20.7. In contrast, all of the
water retentivity I and the water retentivity IL of the filter paper (F), the
hydroxy polyester (G), and- the glass fiber (H) showed relatively low
values. These results clearly showed that the unwoven fabric having
the wood pulp as a raw material had a higher water retentivity compared
to the filter paper made from cotton fiber as a raw material, the hydroxy
polyester, and the glass fiber,
[0092] <Labeling Reagent Holding Ability of Fibrous Substrate>

The labeling reagent holding ability of the 8 types of fibrous
substrates (A) to (H) was evaluated based on the broadening (spot
diameter) of a spot that was creatéd when the antibody solution labeled
with the gold colloid was dropped onto the substrates,
[0093] Specifically, to two locations separating from each other on the

surface of the respective fibrous subsirates, the antibody solution

labeled with the gold colloid was dropped using a Pipetman by 5 L,
and the diameter (diameters 1 and 2) of each spot at a point of time
when the broadening of the spot stopped completely was measured.
As the antibody solution labeled with the gold colloid, a solution
(particle size of 40 nm, manufactured by Tanaka Kikinzokn Kogyo)
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28.0 (F) Filter paper 60 or nore - (G Hydroxy polyester 60 or nore
- (H dass fiber

prepared in ODsy=8 was used. The labeling reagent holding ability
was evaluated to be higher as the diameter of the spot decreases. The
results are shown in Table 2.

[0094] [Table 2]

Type of fibrous substrate Diameter (mm) | Picture of spot
1 2
(A) Unwoven | No 3.5 35
wood mixing
pulp :
(B) fabric Mmcd s 3.5
with
D) Miged | 4.0 40
with
synthetic
(E) Eber 3.0 3.0
) Filter paper 11.0 11.0
(@) Hydroxy polyester | 4.0 4.0
(H) Glass fiber 4,0 35

[0055] As shown in Table 2, the spot diameter in the unwoven' wood
pulp fabrics (A) to (E) was 3.5 mm to 4.0 mm, which 'was relatively
small diameter. In contrast fo this, the spot diameter in the filter paper
(F) was 11.0 mm, which was a relatively large diameter. These results
clearly showed that it is more difficult for liquid to diffuse in the
unwoven fabric having the wood pulp as a raw material, compared to

the filter paper having the cotton fiber as a raw material, and that the
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60 or nore - [0099] As shown in Table 3, the water absorption rate
of the synthetic fiber-m xed unwoven wood pulp fabrics (D) and (E)
was obvi ously hi gher conpared to the rayon-m xed unwoven wood pul p
fabrics (E) and (C). In the filter paper (F), hydroxy polyester ((3),
and gl ass fiber (H), although accurate values could not be obtained
si nce wanwoveasfabtisobdwing itheowbod pipl & hi wousatetiRE hagte hpipce, the

wat er absorption rate was shown to be markedly higher conpared to the
i mwv enlabslingpaagent bolding apilitp0] <Structure of Fibrous Substrate>
The structures of the fibrous substrates (A) to (H) were evaluated by
t aki ng HIGXr esWaterAhrosptémrRatenst FibeswoSubsttdiea scanni ng el ectron
m croscope (SEM. Fig. 4 is scanning electron mcroscope (SEM
pi ctures of cridiswaiettabsosption rate dfi theoRitypeshof fibrews 6istiased | 1) -
[0101] shown in Fig. 4, all of the unwoven wood pul p fabrics (A
to (E) ta (i) yws testedcbased pn avBymck Hethokli dish iere vaftacked on
each other in layers while maintaining a space to sone degree. [0102]
On the d?snsptiomiast method pf fiber pegsicts, F) had a structure in which the
fibers f@rg c%upr etgsed, and aJ nost no space existed. The glass fiber
(H  hadl W09 batshrtaeiraspeetive ftbmeus sulystratesewgteasut sa deosprepare densel y

3 pieces of fibrous substrate having a length of 6 cm and a width of 1.7

cm for each fibrous substrate, and a line was drawn with a maker in a

position distant 0.5 cm fiom the end in the long-side direction,

Thereafler, a tray containing water was prepared, and the respective

fibrous substrate pieces were dipped into the water in the tray up to the

line drawn with the matker, The upper end portion of the respective

fibrous substrate pieces was fixed to the wall surface of the tray with a

tape and left as it is for 3 minutes.

[0098] Subsequently, the respective fibrous substrate pieces were

taken out of the tray and placed on a parafilm, and a vertical distance (a

maxionwm arcival distance) from the line drawn with the marker to a

point where the water drawn up arrived at a highest point in a vertical

direction, and a vertical distance (a minimum arrival diétance) to a point

where the water arrived at a lowest point were measured. The water

absorption rate was evaluated to be higher as the maximum arrival

distance increases. The results are shown in Table 3 and Fig. 3. In

addition, the values shown in Table 3 are averages of the three fibrous

subsirate pieces. |

[Table 3]
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stacked on each other, and only a very snmall space existed. [0103]
The above results indicated that due to the structure in which the
thick fibers were stacked on each other in layers while having a
degree of space, which is unique to the unwoven wood pulp fabric, the

di ffus'W , e anmount of water retained
per un FIOQs substele [ 01 AYaximpE; o coriyd PiEmmRduCci ngTiEtlect >
(1) Defection time reducing efdistance Gatised byl distanse Gamdd fi br dqus
substr &) | Unwodsh t}b@mg@ég edtgpmg nenber, dgb@GgL ors using ong of the
fol I oW 1) t \Roby Pes ke ANYWENEH #0000 pul p faljy§s WET €t clpai‘td
. - (Y + P B ant adhi—acnl 11t 1
respec uQ\EI Y oul o} thq‘ﬂfoﬁsf)sst Lﬁﬁ et ectors,; I6 ft+966y—S6+ on

= A-the € €oH-e--d—was pH-ed-by 10. pl
(00520 mn Led %ed Hendehy P /cm as
C
a 17

the | ab ) reagent. . Kinocloth 1(R-éh£LLanuLacLuL§§ by OH
KI NOCL 0., LI D)|:vthstikned$28ver age of 1./@8.0mm (a ni ni num|val ue of
0.85 t ximum Ugi%® of 115 ram ., densitly of 39,3 ng/cnP
" 1( 8- p@)pr pEitexapeioduct " ;. cofProemsreon rate [of 36.9% thi cknéss
averagg of P.65 nm (a m ni mum value of 0.5 tfo a maxi mum val ug¢ of 0.75
m) , dp@@ t yHodroPpdlysre/ ¢t (6B EPRbIEr €1 N, [The "Thi cCKness ayer age”

of thel @POVEGIMOERYPES OF UNYREeN wod putplfabrits s an—average
obt ai ned_ T & Tanmer T T_whrthan—thiwoven—fabre—havi-rg—a—w-dth of 17
mm and 009 gtAs sioves in Fable By theawsidr absatptiba rtte ckttesgmlieticd
arbitrary locations of the unwoven fabric is neasured by a caliper.
The ni nﬁémmﬂ roNsm wlodepulyt falfrias (BY ankde (e avasr ebeiouslyar e

di sclosed in the parentheses. [0106] The "conpression rate" was

cal cul abighebgomparedito dhe rgyor mixed amwoveromaddapulp fabrics (B)

and (C). In the filter paper (F), hydroxy polyester (G), and glags fiber

(D), although accurate values could not be obtained since water was

absorbed info the whole fibrous substrate picce, the water absorption
rate was shown to be markedly higher compared to the unwoven wood
pulp fabric.
[0100] <Structure of Fibrous Substrate>

The structures of the fibrous subsirates (A) to (H) were
evaluated by taking pictures of cross-sections thereof with a scanning
electron microscope (SEM), Fig, 4 is scanning electron microscope
(SEM) pictures of cross-sections of the fibrous substrates (A) to (F).
[0101] As shown in Fig. 4, all of the unwoven wood pulp fabricg (A)
to (E) had a unique structure in which thick fibers were stacked on each
other in layers while maintaming a space to some degree,
[0102] On the other hand, the filter paper (F) had a structure in which
the fibers were compressed, and almost no space existed. The glass

fiber () had a structure in which the very fine glass fibers were densely
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Conpr ession rate(% =100- (t hi cknessaver ageof "KS-40-pressed
product"/thi ckness average of "Kino el th KS -40")x100 [0107] To
calculate the "density", the two types of unwovetx wood pul p fabrics
were cut into a 2 cnk2 cmsquare so as to prepare 3 sheets for each
of the fabrics, an average nmass (ng) per sheet in a dry state was

det er mi stackechonl catleothensindyonias walemat gshobiexidied,f ol | owi ng

calculation fornmula fromthe average nass (ng) and the thickness

aver age[(1€3)] . The abovReresulty indigaizdsthat dae agethestticture) i Rhfdy a) X 2
(cm xt hi ckness average (cn)] [0108] The followi ng three types of
sanpl esthethéclp fieas everasstadled onwadhsethpt én layers Sahilk ehatring a

physi ol ogi cal saline (manufactured by OTSUKA PHARVACEUTI CAL CO.,
LTD), tdegrke lofEpace)cweinichas umbque tothel wiwbyen Savod pulp: fabsivathd e
concentration of 8.73 (1UinL) Sanple 3: total I|IgE concentration of
34.05 (diffusign pbligeid Bysuppiressethand the myemnt off watee cetinadepaect i vel y,
detection was perforned three tinmes on 10 p.L of the three types of

t he |i qUbmesApNEeasedyi ng different total |gE concentrations, and a
time (detection time) taken until a red line appeared in the control

) ta ,

r eagent [G18AH b4 PeiestopdimeReducingBdfegt 2d. For the respective
detectors, the average of ,the detection tinme was determ ned from nine
times of the Joeteshion timet seducingwnelfecth causesuy sompresdeidqui d
sanpl e s chapged to 7.5 pf, and 5 FL, the detection tine was
neasur SdDIONSSHESERRe nanner, and the averages were deternined. The
results are sho I n . Tahl e 4. 0110% [ETabI e 4] Amount of |iquid
sanpl e s the collecting membet, detectors using one of the following

two types of unwoven wood pulp fabrics were prepared respectively,

To the respective detectors, an antibody solution (ODsy=16) labeled

with the gold colloid was applied by 10 pyL/cm as the labeling reagent.

+ “Kinocloth XS-40” (manufactured by OJI KINOCLOTH CO,,
LTD): thickness average of 1.03 mm (a minimum value of 0.85 fo a
maximum value of 1.15 mm), density of 39.3 mg/em®
“KS8-40-pressed product™ compression rate of 36.9%,

thickness average of 0.65 mm (a minimum value of 0.5 to a maximum

value of 0,75 mm), density of 58.9 mgfem?

[0105] Herein, the “thickness average” of the above two types of

unwoven wood pulp fabrics is an average obtained in a manner in which

an unwoven fabric having a width of 17 mm and a length of 25 cm is

prepared, and the thickness at 10 arbitrary locations of the unwoven

fabric is measured by a caliper. The minimum and maximum values of

10 times the measurements are disclosed in the parentheses.

[0106] The “compression rate” was caloulated by the following
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02, 11 Average of detection tinme (sec) Detectiontine reduction rate
(A) KS-40 Pressed product 10 56,2

calculation formula. .

Compression  rate (%)=100-(ﬂ3ic]méss average  of
“KS-40-pressed product”/thickness average of “Kinocloth KS-40")x100
[0107] To calculate the “density™, the two types of unwoven wood
pulp fabrics were cut into a 2 emx2 cm square so as to prepare 3 sheets
for each of the fabrics, an average mass (mg) per sheet in a dry state was
determined, and the density was calculated by the following calevlation
formula from the average mass (mg) and the thickness average (cm).

Density (mgfcm’)=average mass (mg)[2 (cr)x 2
(em)xthickness average (cm)] ,
[0108] The following three types of samples were prepared as the
liquid sample.

Sample 1: physiological saline (manufactured by OTSUKA
PHARMACEUTICAL CO., LTD), total IgE concentration of 0 (JU/mL)

-Sample 2: total IgE conceniration of 8.73 (IU/mL)

-Sample 3: total IgE concentration of 34.05 (JU/mL)

[0109] By using the two types of detector respectively, detection was
performed three times on 10 pL of the three types of the liquid samples
having different total IgE concentrations, and a time (defection time)
taken until a red line appeared in the control reagent immobilizing
portion was measured. For the respective detectors, the averape of the -
detection time was determined from nine times of the measurement in
total. When the amount of the liquid sample was changed to 7.5 pL,
“and 5 pL, the detection time was measured in the same manner, and the
averages were determined. The results are shown in Table 4.
[0110] [Table 4]
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40.4 28.1 7,5 148.6 63,3 57.4 5 508 174 65,7 Average detection tine
reduction rate (%

Amount of liquid | Average of detection time (sec) Detection  time
sample KS-40 Pressed product reduction rate

(uL) %)

10 562 404 28.1

7.5 148.6 63.3 574

5 508 174 657

Averape detection time reduction rate (%) 504

[0111] As shown in Table 4, compared to the defector using the
uncompressed KS-40, the detector using the pressed product which was
a compressed uhwoven fabﬁc reduced the detection time by 50% or
more on average. Particularly, when the amount of the liquid sample
was 5 L, the detection time was reduced by 65.7%. These results
clearly showed that the use of the compressed unwoven fabric as the .
collacting member and/or the holding member reduced the detection
time and the burden on the living organism such as a patient with a dry
eye syndrome.

[0112] Through visual observation, when a red line was not confirmed
in the detection reagent immobilizing portion, it was determined as a
class 0 (negative), when a line that was thinner than a line in the control
reagent immobilizing portion was confirmed in the detection reagent
immobilizing portion, it was determined as a class 1 (slightly positive),
and when a line that was as thick as or thicker than a line in the control
reagent immobilizing portion was confirmed in the detection reagent
immobilizing portion, it was determined a class 2 (strongly positive).
As a tesult, in all of the measurements, the sample 1 obtained a
determination result of class 0 (negative), the sample 2 obtained a
determination result of class 1 (slightly positive), and the sample 3
obtained a determination result of class 2 (strongly positive). In the

detector using the pressed product that was the compressed unwoven
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50,4 [0111] As shown in Table 4, conpared to the detector using the
unconpressed KS-40, the detector using the pressed product which was
a conpressed unwoven fabric reduced the detection tine by 50% or nore
on average. Particularly, when the anobunt of the liquid sanple was 5
1.tL, the detection time was reduced by 65.7% These results clearly
showed fahtic,t Hewas ecartfimigd dhaip tles sleteativan viene foould chasetihecd
col | ecting menber _.and/or the hol ding nenber reduced the detection
ti me anwitheatpifeating the determninating resujtani sm such as a patient with a
dry eye_syndrone. [0112] Through visual observation, when a red |line
was not [@E3i @ Dstactior tiae ge waingreffigd eausedrdly bveilappipgr 6f on, it
was detﬁ)n‘i ned_ as a class 0 (negative), when a |line that was thinner
than a DPFAIS subshateans defectingaembernunobi | i zi ng portion was
confirmed in the detection reagent inmpbilizing portion, it was
determ ned as %W@P&@gdﬁte@mﬁ WA Prenssed in wich ownstrean iside t hat was
as thick.as or t.r%ilcker t han ath{qge in the control reagent

t

i mmobi | PEidn§ele ditsaus.sybesaei ek dhe ealleetingtmemben 1apdnthe
i o S St b
TREE g gt ety Bt ey IR
pos & Voo (RHE dotte Stieh bF epTentngBembar 0o the aaldimes | h
A T S e RN S
A AN RO LR 15
col | ecté}hgﬁzg’gf@g@ql&ﬁ§ﬂ]d®ﬁgmﬁm gﬁﬁﬁfgﬂe%é} %‘? 9] rﬁoﬁ%i%owsl apped
engt o R $8 e bitf b Gof GhECAORREARR-Sigf gof 106 Kb « ne

{1 br ous HRER dFcen aefind 8% 2&ithn TR iz lbien 2 b OTH
RO A A ST
lm;gnte[], a ?'i’agrous SHEE]'{%%I{@I n1 vm":@%%&%qqé hol di n?_ menber 12 hfavi 8%12
As tghe |éﬁ dﬁssairarlpelrEd,i%u\taﬁé&r\ftl GF?\?\AE r@lé%ﬁggb@ggsdafon%&@%wﬁgprgpar eL.

" Sanmpl enrgpageldysi ol ogi cal saline (manufactured by OTSUKA
PHARNMA | CAL CO., LTD), total IFS concentration of O (IU L)

" Sample 2: tot Ejc {j0 ) Eﬂéﬁ_' t ot al
| gE concentr ati?)dc%n Igf 1'3%8%6%(?%?%_@8{3 finértufachhrbl bfﬁé
PHARMACEUTICAL CO., LTD), total IgE concentration of 0 ([U/mL)
~Sample 2: total IgE concentration of 8.73 (IU/mL)
-Sample 3: total IgE concentration of 34.05 (IU/mL)

[0115] By using the 5 types of detectors respectively, detection was

performed three times on 10 pL of the three types of the liquid samples
having different total IgE concentrations, and the time (detection time)

taken until a red line appeared in the control reagent immobilizing
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[0115] By using the 5 types of detectors respectively, detection-was
performed three tines on 10 pL of the three types of the liquid
sanples having different total le. concentrations, and the tine
(detection tinme) taken until a red |ine appeared in the control
reagent inmmobilizing portion was neasured. For the respective

det ect opstiionhwasvesaagredof Hdrahdetsmitive detottorgpthetaiepsgs 6Ethd rom ni ne
times of the neasurenent in total. The results are shown in Fig. 5.

[0116] {atatiien Sime svayt determinedr frampeitiertmes of themeakuPerBerk &
Det ecti on ‘
total. The results are shown in Fig. 5.

[0116] [Table 5]

Length of |1 2 3 4 5
overlapped
portion
(mm) _
Detection |35.6 34.4 34.6 27.1 24.6
time (sec) :

[0117] As shown in Table 5, when a detector was used in which the

length of a portion where the fibrous substrate and the detecting
member are overlapped with each other is longer than 3 mm which is
the length of the holding member (a portion holding the labeling
reagent), the detection time was reduced compared to the case of using a
detector in which the length of the ovetlapped pmﬁon is shorter than
3mm. This result clearly showed that by making the length of the
portion where the fibrous substrate that includes the collecting member
and the holding member and the detecting member were overlapped
with each other longer than the length of the holding member which was
a portion holding the labeling reagent, the detection time was reduced.
This result led to an assumption that the detection time might be
reduced even when the amount of the liquid sample is smaller, and
indicated that the burden imposed on the patient with a dry eye
syndrome would be reduced. _

[0118] Through visval observation, when a red line was not confirmed
in the detection reagent immobilizing portion, it was determined as a

class 0 (negative), when a line that was thinner than a line in the control
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time (sec) 35.6 34.4 34.6 27.1 24.6 [0117] As shown in Table 5, when
a detector was used in which the length of a portion where the
fibrous substrate and the detecting nenber are overl apped with each
other is longer than 3 nmwhich is the length of the hol di ng nmenber
(a portion holding the | abeling reagent), the detection tinme was

r educed resgendrietnobilizhe gasitow fwas omfianed s Ghe ddtBeik) ‘fﬁé&},}% I engt h
Cc

of the overl apped portion is shorter than 3mm This resu early

showed fimmobilizimgkporgion) & wandeterminddas EQﬂéésQD%é%@ I?%?té{f%r ous
i

substrate that includes the collecting nenber a menber

and t heaudtvener adineethiiewawas ¢hickers @pbickenilish 8260 iAttheohaager . than
the I ength of the hol ding nenber which was a portion holding the

| abel i ntpageatdmmohiligime pertiorowds oenfimsed oduhe Heiddtich ¢ i led to

an assunption that the detection tinme mght be reduced evenh when the
amount  snmakslizingupettioanit wassdetemhined, a ahuds i teaigy posgtivd)ne burden
| nposed on the patient wwth a thy eye syndrone would be reduced.
[0118] r 8utas! tyiiguall Oﬁ_ihevmam;mmm iher gainplend Wheifigd £onfirmed
in the getect,l on reagent inmobilizing portion, It was de't_erm ned as a
cl ass od¢lesgination resulfewfaclpsnd (hegative}, the saepld Panvbeihéde i n t he
SN Tl etermination result of class 1 (slightly positive), and the sample 3

obtained a determination result of class 2 (strongly positive). It was

confirmed that when the length of the portion where the fibrous

substrate and the detecting member was 1 to 5 mm, the difference in the

length did not affect the determination result, and when the detector in

which the length of the overlapped portion was longer than 3 mm was

used, the detection time could be reduced.

Industrial Applicability

[0119] The detector and the detection method of the invention can be

used for diagnosing an allergy such as pollenosis or the like by detecting

IgE antibodies in the tears of a human being, The detector and the

detection method of the invention can also use various types of liquid

such as nasal secretions, the blood, wound exudate, and the like as the

liquid sample, in addition to the tears. By detecting the antibodies and

foreign substances included in the body fluid, the detector and the

detection method of the invention can be used for diagnosing allergies

and infection, In addition, particularly, by including a portion where

the holding member and the detecting member are overlapped with each

other in an appropriate Jength along the longitudinal direction, and by
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reagent inmobilizing portion was confirmed in the detection reagent

i mmobi i zing portion, it was determned as a class 1 (slightly
positive), and when a line that was as thick as or thicker than a
line in the control reagent inmobilizing portion was confirnmed in the
detection reagent i mobilizing portion, it was determ ned a class 2
(st r onghgingothiet compresasd amnvesveit fabric aisl thef colbetimgamentsentlse t he
sanple 1 obtained a determ nation result of class 0O (negative), the
sanpl e delsbtoni aed the déttectivmanethodr efuhe mventiesscah (sdughthey
positive), and the sanple 3 obtained a determ nation result of class
2 (st rodglegtippdinne.vepccordingly, thmdetentat andahewstartiomemetingt bf of t he
portion where the fibrous substrate and the detecting nenber was 1 to
5 mm t the iavenider atesuitably ssed o & paiehtrwith afdry eyetsyadrtahe foi nat i on
result, and when the detector in which the Iength of the overl apped
por t i onWAeE [tds gélficulida colloet avestfiviend amountoditearsi on time coul d be
reduced, I ndustrjal Applicability [0119] The detector and the

det ect i Béfenenge Signs List i nvention can be used for di agnosi ng an
allergy_such as pollenosis or the like by detecting |IgE antibodies in
the teal®l 28 a1"I"Fi)ﬁmfobeiQ'gpoﬂhﬁllt&tm@nbﬂr,ah@ﬂ-t-pmhmdﬁl@tpwtionﬁt hod of
the invepntion can also use various types of liquid such as nasal
secreti ab';‘npﬂ@rﬁtmé@g wBortpnex uarkoldingl memberke 14s-detectingyui d
sanple, in addition to fhe tears. By detecting the antibodies and

f or ei gnMEIETa ldss defratione deagenth Eniwlpylizingi portiome  db-econitohnd t he
detection nethod of, the inventjon can be ,used for diagnosing

al | er gi B8EERL | impebilgang | npautivn, onldgyitroeeillesy, membianadi ng a
O | apbsbehe b cgerbhe, [ roooRBge cppedeb. bebetoramyrine

ne The. LA ey SEROtED AR IR c AdhesiTR THREIRE: o20boRcoRhoq of
ot ect origiis HRRSR AT mOmih B TiFR DRedPrberkiroNn adatibet abl y used

for a patient with a dry eye syndrone for whomit is difficult to
coll ect a sufficient anmount of tears. Reference Signs List [0120]
1..detector, 10.collecting nmenber, 10aprotruding portion,

10bnon- protrudi ng portion, 12. -holding nenber, 14 detecting nenber,
1l4a "detection reagent inmobilizing portion, 14b "control reagent

i mmobi |'i zi ng portion, l1l4cnitrocellul ose nenbrane, 16absorbi ng nenber,
18supporting nenber, 18a...first supporter, 18b-second supporter,
20a.. .first adhesive nenber, 20b.. second adhesive nenber,
20131portion for pick up, 22-background nenber CLAIMS 1. A
strip-shaped detector detecting an analyte in a liquid sanple, the
det ect or conpri si ng:
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a collecting nenber directly collecting the liquid sanple froma .
l'i ving organism a hol di ng nenber including a | abeling reagent:
bi ndi ng specifically to the analyte, the |abeling reagent being held
in a state where the | abeling reagent can nove along with the
novenent of the liquid sanple; a detecting nmenber including a

detection reagent capturing a m{rml?%s of the analyte and the | abeling
reagent by binding specifically 10 e anal yte, and the detection

reagent § beiggyi ug'ﬂ;i?'b i ; é’&ﬁ% | %\é@ : 'rﬁngﬁ e of
absoring the If'Pqui islélénﬁég;naﬂsﬁd a fﬁagﬁ%ll mgéwn!?& e ug’p ting
menber, deteciotef@imiinge col | ecting nenber, the hol di ng nmenber, the
detecting menberl,ﬁj ana’t he absorbi ng nenber are arranged on the

Fipor 9 gubesiain st e oD Sl B oL 7

that the liquid saffple noves t ese menbers in
t he aboﬁeiﬂgr@igﬁnmmt he nmenbers by capillarity, and the collecting
menber includes a protruding portion sticking out of the supporting

nmenber at tdRgl eaibagiigeiudin Helivy ' | liquid
sanple. 2. Th% det ect or a{ccgr digtnﬁﬁto Cgarfie%eﬁrbﬁmﬁirlggﬁetﬁﬁghggl di ng
menber {onibkeutalyta, meda&ammgbmwgmmsmwm%mé the detecting

menber, and the length along the |ongitudinal direction of the

o) CoaeAnasnt o el i eyt sheallnat 2,009 (1,
t he hol stimplegrenber .

a detecting member including a detection reagent capturing a
complex of the analyte and the labeling reagent by binding specifically
to the analyte, and the detection reagent being immobilized;

an absorbing member being capable of absoring the liquid sample;
and

a liquid-impermeable supporting member,

wherein the collecting member, the holding member, the detecting
member, and the absorbing member are arranped on the supporting
member in the longitudinal direction of the detector so that the liquid
sample moves through the inside of these members in the above order of
the members by capillarity, and

the collecting member includes a protruding portion sticking out of
the supporting member at the upstream side in the movement direction

of the liquid sample,

2. The detector according to Claim 1,

wherein the holding member includes a portion overlapped with a
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3. The detector according to Caim1, .wherein the collecting
menber and the hol di ng nenber share a single fibrous substrate, and
the labeling reagent is held in the end portion of the downstream
side in the novenent direction of the fibrous substrate so as to form
t he hol ding nmenber. 4. The detector according to Claim2 or 3,

por rorp P S SRR RO AR i i S
The ot Sketidt0EtHIRpbERBLIh ARSI o oF1drier ILAHRNRIDET. o
menber Jignafhd iﬁaqlaﬁfeeﬁbgﬁglragjd}aoﬁqio?dingma %eﬁﬁg%égémaccor di ng

to Caim3~or 4, ereln the us substrate 1s the~ unwoven fabric
i ncl udi @gheWolding - mdiBeglet ector according to daims5 or 6, 48

wherein the pul p is wood pul p.
3. The detector according to Claim 1,
wherein the collecting member and the holding member share a
single fibrous substrate, and
the labeling reagent is held in the end pottion of the downstream
side in the movement direction of the fibrous substrate 3o as to form the

holding member.

4, The detector according to Claim 2 or 3,

wherein the length along the Jongitudinal direction of the
overlapped portion is longer than the length along the longitudinal
direction of the portion holding the labeling reagent in the holding

member.

5. The detector according to Claim 1 or 2,

wherein the collecting member is an unwoven fabric including

pulp.

6. The detector according to Claim 3 or 4,

wherein the fibrous substrate is the unwoven fabric including pulp.

7. The detector according to Claim 5 or 6,
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8. The detector according to any one of Clairs 5 to 7, wherein the
tmwven fabric is mxed with rayon. 9. The detector according to any
one of Clains 5to 8 wherein the unwoven fabric is mxed with
synthetic fiber, 10. The detector according to any one of Clains 5 to
9, wherein the unwoven fabric is a conpressed unwoven 11 The detector

according t | ' e density of the unwoven fabric is
40 ny/ cnB ﬁh%rﬁ%me@lpﬁgog’gbégﬁbr according to Claim10 or 11,

wherein the thickness of the unwoven fabric is 0.8 mmor |ess. 13.
The detector according to any one of Clains 10 to 12, wherein the

unwovens.fa%bfdekéct&%gmﬁ%%@mgﬁﬁ gyt e of 10%or higher.

14. The detector according~to a one o0 ains’10 to 13, wherein the

density of Wﬁe@%@é@f&ﬂﬁsm/ﬁﬂf&%@oﬂmre- 15. The detector
0

according to any one alns 10 to 14, rein the thickness of the
unwoven fabric is 0.75 mmor |ess,

9.  The detector according to any one of Claims 5 to 8,

wherein the unwoven fabric is mixed with synthetic fiber,

10. The detector according to any one of Claims 5 to 9,

wherein the unwoven fabric is a compressed unwoven fabric.

11. The detector according to Claim 10,

wherein the density of the unwoven fabric is 40 mg/em® or more.

12, The detecior according to Claim 10 or 11,

wherein the thickness of the unwoven fabric is 0.8 mm or less,
13. The detector according to any one of Claims 1010 12,
wherein the unwoven fabric is compressed at & compression rate of

10% or higher.

14. The detector according to any one of Claims 10 to 13,

wherein the density of the unwoven fabric is 45 mg/cm® or more.

15. The detector according to any one of Claims 10 to 14,

wherein the thickness of the vnwoven fabric is 0.75 mm or less.
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16. The detector according to any one of O ains.10 to 15, wher ei n
the =woven fabric is conpressed at a conpression rate of 20% or

hi gher. 17. The detector according to any one of Cains 1 to 16,
wherein the maxi mumwi dth of the collecting nenber, the hol ding
menber, and the detecting nenber in a direction orthogonal to the

| ongi tudinal directionis 0.8 nmto 3 mm 18. The detector according
to any one of Clains 1 to 17, wherein the detecting nenber

furt herlg_ncmg%t@tmﬁgdiggﬁtar f tordl Y RSms AeGbfiscal Iy to the

| abel i ng reagent, a reagent Is imobilized to the

downst r eamgh&@id RN I j :
accordi ng t‘ghéai%ﬂ one OVP@V éh;?ﬁfclltg go%g?g%h%graé?%%%ﬁfﬂﬁgﬁ ﬁ&gﬁthe

protrudQ@g”@qﬁ%hag is 5 mor nore. 20. The detector according to any
one of C ains to 19, further conprising a first adhesive nenber
adhering to the surfaces of: the end portion of the downstream side
of the collecting nenber; the hol ding nenber; and the end portion of

the upslyeafhsidécodr ddeordiapasanybreasitChimsaosly,f aces being at the

opposite side of these nenbérs ffromthe supporting nmenber,

wher ei n t hayhérelt thrdhaginvemreidie of et oltesing membarhs hekithpce at the

opposite side fromthe adhesive face adhering to the surface. 21.

The detgetierpmabihdi digedimgamenibieg it diteation dithiogoafl td thet her

conprising a second adhesive nenber adhering to the end portion of
t he doviesipitedimad iditectitn i@.8datretds 8 mgnoenber, the absorbing menber,

and the end portion of the downstream side of the supporting nenber
whi |l e covering these nenbers,
18. The detector according to any one of Claims 1o 17,
wherein the detecting member further includes a control reagent
binding specifically to the labeling reagent, and the control reagent is

immobilized to the downstream side from the detection reagent,

19. The detector according to any one of Claims 1 to 18,

wherein the length of the profruding portion is 5 mm or more.

20. The detector according to any one of Claims 1 to 19, further
comprising a first adhesive member adhering to the surfaces of: the end
portion of the downstream side of the collecting member; the holding
membet; and the end portion of the upstream side of the detecting
member, the surfaces being at the opposite side of these members from
the supporting member,

wherein the first adhesive member includes a non-adhesive face at

the opposite side from the adhesive face adhering to the surface,
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wherein the second adhesi ve nenber includes a non-adhesive face at

t he opposite side fromthe adhesive face adhering to the respective
menbers. 22. The detector according to any one of Clains 1.to 21,
wherein the supporting nmenber includes a first supporter also serving
as a lining of the detecting nenber, and a second supporter provided
on the opposite side of the first supporter fromthe detecting
menber. 23. The detector according to Caim 22, wherein the second

SUPPOT t 21 | TheeRAcRbCALoRdihE Qo'aﬁZ%M@P&hn@'lrt%% Pkt 2 portion

where the second supporter ©'s overlapped wth the’ supporter.

24. Thec@ighfisinga Seofddidhesive mebensdieirifd & 18 ch fpgbtﬁ% wher ei n,

the supporting menber has a function of highlighti col or

devel 0mliéruowmrbaﬁ@@iﬂwcﬁ'tﬁédé&@uﬁ%m&ﬁbbﬁ% hﬁﬂarb Binbefd. The

detector according to any one of aims 1 to rther ’conpri sing

a backgmaditiet emipetionaf the d@wﬁsﬁ@aﬂxﬁid@fofmegm n hdrhiBercol or

devel opnent upon capture caused by the Iabelln reagent, the
backgrowhﬂerwvbﬁn edsecmembersjed on the opposite side of t he

supporting nenber f romthe detecting nenber. 26. The detector
accor di ng twhéenn thedocond adhesive member includes a non-adhesive face
at the opposite side from the adhesive face adhering to the respective

members.

22. The detector according to any one of Claims 1 to 21,
wherein the supporting member includes a first supporter also
serving ag a lining of the detecting member, and a second supporter

provided on the opposite side of the first supporter from the detecting

membet,

23. The detector according {o Claim 22,
wherein the second supporter is separated in the longitudinal

direction in a portion where the second supporter is overlapped with the

first supporter,
24. The detector according to any one of Claims 1 to 23,
wherein the supporting member has a function of highlighting the

color development upon capture caused by the labeling reagent.

25. The detector according to any one of Claims 1 to 23, further
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wherein the background nenber is a paper tape having an adhesive face
on the opposite side of the supporting nenber fromthe detecting
menber, and t he supporting nenber extends 2 numor nore toward

t he upstream side fromthe background nmenber. 27. The detector
according to any one of Clainms 1 to 26, having a nass of 0.8 g or

| ess. 2gomptisirped batlgroand efeghing Haviggy foncied ofthphifshiinkhe 7,

wherein the living organismis a human being, and the |iquid sanple

i s tearsoloBdevalopnrtat apbncapinee caided Byothrrigbelive: afagthgite 1 to 28,

wherein the analyte is an I'gE anti body, the | abeling reagent is an

| abel edbaskgrbumy memlogrbeing pravided gﬁthelb?posﬂe dde affitlentigen with a

| abel i ng substance, the detection reagent is an anti body recogni zi ng

t he | gEsupportingyneambantrent thgelrtavtohg rmebdi.ng a recognition site
different fromthat of the antibody included in the | abeling reagent,
and the control reagent is an anti body recogni zing the anti body
included in the |abeling reagent as an antigen. 30. A detection
net hod 26, d&hedeisoforaccandingtte Glaina 25, qui d sanpl e by using the
detector according to any one of Clains 1 to 29.
wherein the background member is a paper tape having an
adhesive face on the opposite side of the supporting member from the
detecting member, and '
the supporting member extends 2 mm or more toward the upstream

side from the backeround member.,

27. The detector according fo any one of Claims 1 to 26, having a

mass of 0.8 g or less.

28. The detector according to any one of Claims 1 to 27,
wherein the living organism is a human being, and the liquid

sample is tears.

29. The detector according to any one of Claims 1 to 28,

wherein the analyte is an IgE antibody, the labeling reagent is an
labeled antibody recognizing the IgE antibody as an antigen with a
labeling substance, the detection reagent is an antibody recognizing the
IgE antibody as an antigen and including a recognition site different
from that of the antibody included in the labeling reagent, and the

control reagent is an antibody recognizing the antibody included in the
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labeling reagent as an antigen.

30. A detection method of detecting an analyte in a liquid sample by

using the detector according to any one of Claims 1 to 29.
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