;.e3ej j,Fb.6@F DESCRI PTI ON | MMUNOCCHROVATOGRAPHI C SPECI MEN AND
CHROMATOGRAPH ANALYZI NG METHOD Techni cal Field The present invention

rel ates to an i munochronat ogr aphi ¢ speci men and a chronatﬁmwmﬂMWﬂmmmmﬁlng
nmet hod for performng qualitative or quantitative analysis

sanpl e utilizing antigen-antibody reaelton and, nore particul arisyiso=t 0 t hose
in which anal ysis can be perforned w thout preprocessing a col ored sanpl e

such as bl ood. Background Art Conventionally, an assay mnethod by
i mrunochr omat ography utilizing antigen-antibody reaction is universallﬁ

y _.
taken as a method for inplementing chenical or clinical exani mnnmmmmmlmm
| i qui dsanpl e, such as water anal yDESCHIRRION| ysis. Cenerally,

referred to a nmethod for separating and identifying m xtures in ac®ordance
wi th their conponents by chromatography. An i mmunochr omat ogr aphi ¢ speci nen
i ncludes: a portion for adding a liquid sanple; a portion for holding a
mar ker reagent whi ch cdMMUNOPCGHROMETOGRAPHIS ISMEQIMEMe | i quid sanpl e as
wel | as conprises a substance bei ng bound specifically to a fl ow ng-down
anal yte included in tAgD| CHROMATOGRAPH ANALYZ NG MEETHED-2 that perforns
bi ndi ng reaction of the marker reagent and the analyte; and a portion for
absorbing a fl ow ng-down sanple. when the liquid sanple is added to the
chromat ographi ¢ specinen and it is left as it is, a coloring reaction
acconpamgdcrhicd brmiédbdd or decol oration occurs after a predeterm ned period
of time has passed, whereby qualitative judgnment based on visual
observation i gheaga¢yeasi blgvention relates to an

immunochromatographic specimen and a chromatograph analyzing

method for performing qualitative or quantitative analysis of

a liquid sample utilizing antigen-antibody reaction and, more

particularly, to those in which analysis can be performed

without preprocessing a colored sample such as blood.

Background Art

Conventionally, an assay method by immunochromatography
utilizing antigen-antibody reaction is universally taken as a
method for implementing chemical or clinical examination of a
liquid sample, such as water analysis or urinalysis. Generally,
it is referred to a method for separating and identifying
mixtures in accordance with their components by chromatography.
An immunochromatographic specimen includes: a portion for
adding a liquid sample; a portion for holding a marker reagent
which can migrate by infiltration of the liquid sample as well
as comprises a substance being bound specifically to a

flowing-down analyte included in the liquid sample; a portion



An i mmunochr omat ogr aph anal yzing nmethod is one which identifies and detects

antigen or. antibody utilizing the specificity of antigen-antibody reaction.

The i mmunochr omat ogr aphi ¢ speci men further includes a portion which has

fixed antigen or antibody which causes antigenanti body reaction to a

conpl ex of the analyte included in thed- quid sanple and the marker

reagent, as conpared with the above-descri bed typical chromatographic

speci nen. Wen a liquid sanple containing an analyte is added to an

i mmunochr omat ogr aphi ¢ speci nen, a marker reagent is dissolved by the |iquid

sanple and is developed in the infiltration direction, whereby a

predet erthdbdrebEerasi BAnds nge f@anttedn P & theswaekent reagent andr shanti gen

or antibody is fixed. Therefore, it can be judged whether or not the

speci f i eanahyt ¢t eand iandlordeidn nEeheabsqubdnganplfd corindreddrani sanplehe

presence of coloration in the neasurenent region. Since the analysis result

i s det erwherdhsy ligudd agmpéeci s aided tiosthecoidenabygrhphiicsspécimen

observation. In this way, determ nation of the f -3 result of analysis in

an i munoedr bbaiegleflt asalitziig, netdotor sngx reartiy re asyg ompan y hegnet hod

can be applied for anal yses of various analytes. Generally, while the

anal ysi scdjoratiioochr destcdgraphion Sauats bdttierea poéd quaphihed per hodl yzi ng

nmet hods have been devel oped. I n Japanese Published Patent Application

Hei . 824050t imechipae pas sbd L wvheadby gqeabadatdvegiadgmenid@s €dloor @i saaldegr ee

by addi ng a sanple to the i nmunochromat ographi c speci nen thereby to have

react i orolsselrvefieaf ier maelks wdgwilsig@nal s of absorption and refl ection at

the color-reacted portion on the speci men enploying a detecting instrunent.

Further, in Japangmseufobhirehadobalap ARy £8hd ORetRbd8i834nkl wHitaie is

di scl osed a nethod which, inmages a col or-reacted i munochromat ographi c

speci meni d¥n @£ i §BYendedstlec RN e do NBr a8t Y bbayPhAGasisd 1Yy ofh@ gradat ed

i mge of the specinen which has been subjected to I nage-conversion, thereby

t o quantdgediFet yryeaguna iR oDy gegeeeonl.n @nhkypi cal

i mmunochr omat ogr aphi ¢ speci nen, there is no nmeans for nechanically

control Iiinﬁﬂmé&hfématb?@amti@ Gfpet indnli g BOABkeindiRGR d e ddtidnation

rate cannot be controlled artificially in this way, the infiltration rate

i s doni Rat#sh byas heiReamaakiilgdny f 4l 50861 FRAchVBam sl il 1ged- | 1 qui d

sanpl e including cell conponents such as blood, enploying this Specinen,

the Vi scasl {¥o@ fé‘@c{igﬂ!gosﬁr%rﬁpfé‘ﬂ dPec1pé ?éf%lfftéfiﬁ@ibdeﬁﬁﬁﬁn@ﬂés

cause clogging 1n a reaction -4 layer carrier to prevent the

infiltratiamnef i gHRd [ ts,kLN rgqu US| Vi nger

measur e%elnﬁ(?nsé%ﬁ%h%i ﬁgamﬁ?l?gmo?gskie}galf?%ﬁég{f:' t ﬁg Iciecl:]r%)ia sarrpL%rl o%}tlzﬁr S,

thereby gaiad NMed@pkb8g tPphieaat I} dNAG $F9Ph 8RAshR AN t fhleke a

performance. Further, in an inmunochromatograph anal yzi ng nmethod for

measuri ng gty COARp e @8nE8INGHLIEH UGy Be Vi SUgl4RRS|IValj on or a

detecting 1nstrunent, the readirig of coloring reaction caused by

anti gen-; | Ry ! hS <P ] b i tSal d j 4 red

sanple,lﬁgﬁiexaﬁgﬁgggi ggghgfgﬁgﬁggh%gVeﬁ §%%?Egl%%%&%%Epg%é%ggsa%ﬁ%$eby

| owerin Lty q tistaty r or; j ors in
A I TR i Sl S D L

measur e order to ed problens, en
direction, whereby a predetermined coloration is generated in
a measurement region where antigen or antibody is fixed.
Therefore, it can be judged whether or not the specified analyte
is included in the liquid sample on the basis of the presence
of coloration in the measurement region. Since the analysis

result is determined by coloring reaction, it is recorded by

the visual observation. In this way, determination of the



measur.i ng a col ored sanple, specifically, such as whole blood, a
preprocessing of centrifugation or the |like has been conventionally
required for previously renoving pignments included in the sanple, that is,
bl ood corpuscl e conponents containing the blood pignents. However, this
preprocessi ng makes the i munochromatodraph anal yzi ng met hod conpl i cat ed,
and further causes an increase in cost and reduction in the usability. The
present invention is made in view of the above described problens, and has
for its object to provide an inmunochronmat ographi c speci men and a
chromat ograph anal yzi_ ng nmet hod which can prevent infiltration of the |iquid
sanpl e iITAF A O L5 FAGLYEL S LonPBel RFURPENFOM2 WRFTAPR AR AN T ATWEY read
-5 a coloration degree as the result of antigen-antibody reaction w thout
bei ng afffe@xdgameihearnitk prsldd e aatPd R &8 &Péﬂ-lﬁ%ﬁc%'eﬁt@liyﬁcﬂ%ded in
the sanple, specifically, the blood pignents, and which further require no
preprocessivar pfusepmalytigati on or the like of the liquid sanple to be
added, specifically, such as blood. Disclosure of the Invention In order to
acconpl i sh t hSenlgnctly , abddradthg awa hyis Larhinh domumaahopRpHe €r 8pRYikfen of
Claim1, in an i nmmunochromat ographi c speci nen used at the qualitative or
quant i t apualel tatalysj sbot gunaatdltgttd iendnalewz img anepbhoded hexepbeena nar ker
itself or a substance which is produced by the nmarker has a wavel ength
regi on ideteldped an Iabshapanesewaublésyeld Watent App¥icaehonf Hom. Bhe
absorption wavel ength of the sanple which contains the analyte, or having
t he sanme 4050r pttiher evis el Engt bs edd weitig dahoabgwapt i phngoetbiloirarttion
sufficiently higher than the absorption coefficient of the sanple. Further,
accor di nipdred by adaingchsanpilegtapiie inpanondironfa tdqrapi?ic ispesimen
i mmunochr omat ogr aphi ¢ speci nen used at the qualitative or quantitative
anal ysi s Hérety arglhdve insderlboni and theeeadteanpeasua imay ledrgrafliserof
conpl etion of reaction or a reactant by the marker, has a wavel ength regi on
i ncl udi R A FOESE Rin O ot ©h@ih ha i o doil ati ff e enéd fpnt L dre absdrept i on
wavel ength of the sanple containing the analyte, or having the -6 sane
absor pt ispedmven eagh hoy Dagudi Agtae talspripis orumert { i clentheuf fini ently
hi gher than the absorption coefficient of the sanple.

Japanese Published Patent Application Hei.8-334511, there is

disclosed a method which, images a color-reacted
immunochromatographic specimen by an image sensor, and performs
analytic processing of a gradated image of the specimen which
has been subjected to image-conversion, thereby to
quantitatively measure the coloration degree.

In a typical immunochromatographic specimen, there is no
means for mechanically controlling infiltration rate of a
liquid sample. Since the infiltration rate cannot be
controlled artificially in this way, the infiltration rate is
dominated by the permeability of the specimen. When analyzing
a liquid sample including cell components such as blood,
employing this specimen, the viscosity of the liquid sample and

the presence of cell components cause clogging in a reaction



Further, according to the i mmunochromatographic specinen of Caim3, in the
I mmunochr omat ogr aphi ¢ specinen defined in Claiml or 2, in the case where
the sanple is blood, the absorption wavel ength specific to coloration
generated on the specinmen is 580nm, or above. Further, according to the
i munochr omat ogr aphi ¢ speci nen of C ardr4, the i mmunochr omat ogr aphic
speci nen defined in any one of Clains 1 through 3 includes a region for
hol di ng a substance, which destroys cell components included in the sanple.
Further, according to the i mmunochromatographic specinen of daimb5, in the
i munochr omat ogr aphi ¢ speci men defined in Caim4, the substance which
dest r oysla¥ey cedip@iehosPreventicshe davfgdtinatveen of, theribgubdtsanple.
saponins. Further, according to the_ inmunochromatographic speci nen of C aim
6, in tiRhisnaesedirsodat adizgmerdepsdynkonder imeals wne@eaint Bne § bl g gani ¢
matter contains chloride. Further, according to the imunochromatographic
speci nerwhfciCldgisnctatiion lof€ theubhbghidnsanpt aphicuspedi nereliefdaneding C ai m
5, the surfactant contains nonpol ar surfactant. Further, according to the
i nunoc Hraorkei g riapheecspeni pracob iGnaami8in igm antel t aniwrs plerdoatregraphi ¢
speci men defined in
Further, in an immunochromatograph analyzing method for
measuring the coloration degree employing a visual observation
or a detecting instrument, the reading of coloring reaction
caused by antigen-antibody reaction is prevented by pigments
included in a colored sample, for example, blood pigments (red)
of blood components, thereby lowering the sensitivity at
gquantitative measurement or causing errors in measurement.
In order to solve the above-described problems, when
measuring a colored sample, specifically, such as whole blood,
a preprocessing of centrifugation or the like has been
conventionally required for previously removing pigments
included in the sample, that is, blood corpuscle components
containing the blood pigments. However, this preprocessing
makes the immunochromatograph analyzing method complicated,
and further causes an increase in cost and reduction in the
usability.
The present invention is made in view of the above-
described problems, and has for its object to provide an
immunochromatographic specimen and a chromatograph analyzing

method which can prevent infiltration of the liquid sample into

the specimen from being avoided, which can quantitatively read



any one of Clainms 1 through 7, a coloration degree is qualitatively or
quantitati.vely analyzed with a spectrophotoneter. Further, according to the
i mmunochr omat ogr aphi ¢ specinen of aim9, in the inmunochronat ographic
speci nen defined in any one of Clains 1 through 8, the marker includes at

| east one which is selected froma neta sol, an oxidized netal particle, a
non-netal sol, a dye sol, a colored particle, a pignent, or an enzyne.
Further, according to the i mmunochromatographi c speci nen of Caim10, in

t he i munochr omat ogr aphi ¢ speci nen defined in any one of Cains 1 through
9, the analyte contains at | east one of plasma protein, bacteria, and
virus. Buseherataecvodégngetas &hshresatldgeiphntbhaepzany ibedyodestt@oai m 11
in a chronmat ograph anal yzi ng net hod usi ng t he i mmunochr omat ogr aphic

speci mew i thioa tc dledmay] affige teedt dot dihre rizpc bgronad ytemisgafiden tolbhed

i mmunochr omat ogr aphi ¢ speci nen, a col oration degree on the specinen is
measur edoaip oanenaiss arpt i wiedave| €hgt hampadei,f ispea fiivea Ty preheohloadd a

mar ker itself or a substance which is produced by the marker has a

wavel engtigmeegisgn amt lwidiciy furthsor pegad reavel gngigrodeshing dief f er ent
fromthe absorption wavel ength of the sanple which contains the analyte, or
havi ng tkatsdfaghsionmptdontavellengif thel Likingd agampser pbi ba aaabhi, ci ent
sufficiently higher than the absorption coefficient of the sanple. _g_
Fur t her spaed@ridiald yt,0 duteh cag opbdoegL aph anal yzi ng nethod of Claim12, in

a. chromat ogr aph anal yzi ng net hod usi ng the i mmunochr omat ogr a~hi ¢ speci nen,
the colored sanple containing the analyte is added to the

i mmunochr omat ogr aphi ¢ speci nen, a col oration degree on the specinen is
measur egigtlaguas @Mt mwavehenghh specific to the coloration, and a

mar ker after conpletion of reaction or a reactant by the marker has a

wavel engt h reghogriael wdi AgHMALSH PLhONMG¥ELENILR WG] Scdli i er ent
fromthe absorption wavel ength of the sanple containing the anal yte, or

havi ng § iftusaEh raks@ofr5h WaVeb eaghBni Bl Bding an ahsoyption coefficient
sufficiently higher thanthe alasorption coefficient of the sanple.

immunochromatographic specimen used at the qualitative or
quantitative analysis of an analyte included in a colored sample,
a marker itself or a substance which is produced by the marker
has a wavelength region including an absorption wavelength
which is different from the absorption wavelength of the sample
which contains the analyte, or having the same absorption
wavelength including an absorption coefficient sufficiently
higher than the absorption coefficient of the sample.
Further, according to the immunochromatographic specimen
of Claim 2, in an immunochromatographic specimen used at the
qualitative or quantitative analysis of an analyte included in
a colored sample, a marker after completion of reaction or a
reactant by the marker, has a wavelength region including an

absorption wavelength which is different from the absorption

wavelength of the sample containing the analyte, or having the



Furt her,  according to a chromatograph anal yzing nethod of Claim13, in the
chromat ogr.aph anal yzi ng nethod defined in Caim1l1l or 12, in the case where
the sanple is blood, a signal fromthe nmarker in a coloration region is
nmeasured at a wavel ength of any of 580nm or above, thereby qualitatively or
guantitatively analyzing the anal yte.-6urther, according to the

chromat ograph anal yzi ng nethod of Claim 14, in the chromatograph anal yzi ng
nmet hod defined in any one of Cains 11 through 13, the

i mmunochr omat ogr aphi ¢ speci nen i ncludes a regi on where a substance which
destroys cell conponents in the sanple is held. Further, according to the
chr onat sgmapabanapyiongraree¢hengbdh Glalwdilg amablerpiiomcogtdiphiandl yzi ng
nmet hod defined in _g_ Caim1l4, the substance which destroys cel
conponesus fiindlamesy i nbglgani thant tbe, abgoradtian ,cozf SapbanhsofFtheher,
according to the chromatograph anal yzing nethod of Claim16, in the

chr omat ggigylle .anal yzi ng met hod defined in Caim15, the inorganic matter
contains chloride. Further, according to the chronmatograph anal yzi ng net hod
of Caim1l7, Fartherchsesetraghamo anal ymhagoohirbad tdefraparid spetdmenlS, the
surfactant contains nonpolar surfactant. Further, according to the

chronmat ggr @k ianal,y 2inng heeti kgt ndfc i cdt dgraphit hgpébm@at gefapledanal yzi ng
met hod defined in any one of Cains 11 through 17, a coloration degree is

qual i t akci1wahy 100 AUBNti 4 athy et isanahyzed tid @@@L@qg ophebanetae. Furt her,
according to the chronatograph anal yzing nethod of Caim19, in the

chromat g@isaRth takA Waivied dRi1P @ péefi fied doh canbransi o gdnirstdd dmhitdegh 18,
the marker includes at | east one which is selected froma netal sol, an

oxi di zed pjaRtiglerPald 198 Gam o P0QpERERI sol, a dye sol, a colored particle, a
pi gnent , or an enzyne. Further, accordlng to the chronatograph anal yzi ng

met hod of O apfh2@er naé@@r@'&lh@n@é Q&@%@ﬂ@bﬁ%bﬂgtwﬁ%ﬂeg @@(im'e'ﬂ any
one of Claims 11 thrdugh 19, tRe anal yte contains at | east one of plasna

oL DpUoPIRTR 8, $6Y MufiosAecat g . demmintal oo gy
Spec'”EBn%§%Q cralihs 1 through 3 includes a region for holding a
substance, which destroys cell components included in the
sample.
Further, according to the immunochromatographic specimen
of Claim 5, in the immunochromatographic specimen defined in
Claim 4, the substance which destroys cell components includes
inorganic matter, surfactant, or saponins.
Further, according to the immunochromatographic specimen
of Claim 6, in the immunochromatographic specimen defined in
Claim 5, the inorganic matter contains chloride.
Further, according to the immunochromatographic specimen
of Claim 7, in the immunochromatographic specimen defined in
Claim 5, the surfactant contains nonpolar surfactant.

Further, according to the immunochromatographic specimen

of Claim 8, in the immunochromatographic specimen defined in



at ‘the qualitative or quantitative analysis of an analyte included in a
col ored sanple, a marker itself or a substance produced by the marker has a
wavel ength regi on including an absorption wavel ength which is different
fromthe absorption wavel ength of the sanple containing the analyte, or
havi ng the sane absorption wavel engt h-7Acl udi ng an absorption coefficient
which is sufficiently higher than the absorption coefficient of the sanple.
Therefore, in the analysis of the sanple containing col ored conponents, the
gualitative or quantitative analysis of the coloration degree can be
performed w thout being affected by the background com ng fromthe col ored
conponerry;, drerebyCtaahnszilnghaoakhofat egraaplocakigsi degicek hisgh
sensitivity and high perfornmance. According to the immunochromatographic
speci merpuefl i3 =t e ¥y t br ogghnT it athe aliymarechy oedit wijt Aphi ¢ speci men defi ned
in any one of Cains 1 through 3 conprises a region for holding a substance
whi ch degieatisopgisbtometponent s i ncl uded in the sanple. Therefore, besides
t he above-described effects of Clains 1 through 3 , the cell conponents are
destroyed so Fmritheshpatbordfiindg tatiheninhuhbe hsamadt®drdph ide pepdaiaren at
the tinme of analysis of the sanple containing the cell conponents, the
measur egENic 14 i€ 9,5 ishaHee neghurstth f diga BogPhphati ¥peanaleyside fdaeddn
performed nore exactly. Further, the preprocessing of centrifugation or the
li ke of dieonanBkechayhsq e ARIH sGORBeNRAEReEULHC 28dBE0RE hatdhRhe
unnecessary, thereby realizing -11 the lowering of cost and the
| npr oveRBRicH AsUsabebibd: £ASRY HieR@ 1l 8ol Neah MRNDLIE @ FRIQAN PRRHG cIRECT MEN
of Caim@8, in the i Mmunochromat ographi c speci men defined in any one of
Cdainms § pnQudital 210003 aB1dedr 86 1ot <t plairitaldee] Y @i gt | tativel y
anal yzed wth a spectrophotoneter. Therefore, besides the above- descri bed
effects of ddAld®, 1 through 7, when a reflecting spectrophotoneter is used
an opaque nateéerial can be used as a support which supports a reaction
| ayer, and f ur I e r: : I 1 JEHE leRg nfedut | ous
of the rear 53? aéghgtgggegglﬁﬁgeéégg?%gﬁuﬁggggéﬁgﬁfﬁﬁér, ﬁ%ggbggberneable
spect rORfoaIaLeh ol,5 1Hi5efle LiRuABLALBRARBLAAHIAS: Updt HRAP RANHAN i) the
reaction’l ayer can be also neasured, thereby perfofhlng qualitative or
quanti t %H%%naé“%%%lsa hd hdrgfbﬁ)gsét : 1‘31&)@39% REIRORERHASTRARCE e AAGCOr di NG
I of Y 3

to a chroratograph analyzing net ai ns through 13, 19 and 20, in

h ' h [ t he, j t hi [ ,
The col o Tomm At e e R e e A e T o oo o
! ored < . | | T
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i ncl udi ng an absorption wave rom t he”absor pti on
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€ sanpl e contai ni olor e cmmmk&s,the

qualitatjve or. quantitative lysis.of the coloratio ar .

perfor n&?\ﬁ\ﬂrt%toﬂ?n @ﬁ%geean‘egﬁgng?/é f‘ﬁsnbja% I?ber%sa%ﬁé oa% %gl fgg %%g %éL%glol ored
conponents, .thereby reallzi chromat ograph anal ysi s w th.hi

sensiti \Viatvf%tﬁ? gﬁ?epce]r#Jo‘F %%@e /Ec?g%’rr(ﬁgtrfgcprf’o N ach‘ragx rod'rt%g%afar?é‘ﬂl yzi ng
met hod of Clains 14 thraough 17 he ro ograph anal yzi ng_net hod  defi ned
o any GnE TR A aCH b e AR RS by a8 BAPRgEoRaFor RoPaLAges
substance whi ch destroys cell coqgonents in Iudeg iB,tge.sagglﬁ. Ther ef or e,
besi des e Cdb V¥ 9 Y SR EIQR ERUFHENTEN: WAJGEh 183 L ERETEY
conponents are destroyed so as to snpoth infiltrition_of the sanple into
the spedifPBhthe APROFPHECBIVaNRI SRITN AL the SaMBILE WoHtRiGNHF Yie t0& |
conponents, the neasurenent tinme is shortened, and the quantitative

anal ysi é7édiy 450 p&r hay Bd %?éaé%étqsﬁrmqrhé’@,vqlt?é‘%%m%a&
centrifugation or the |ike of the sanple hav[ng t he cell conponents such as
bl ood babseEd tiriecesdddy iamepuby icdgnitdiynBigher Bhepithe 8PSEERt18%d t he

i nprovenent in usability. According to the chromatograph anal yzi ng net hod
of C ai meeg fiigiante ¢hrohat 9amnRpR-.anal yzi ng net hod defined in any one of
Clainms 11 through 17, a coloration degree is qualitatively or

guantitatively analyzed wth a spectrophotoneter. Therefore, besides the
above-described effects of ains 11



-13 through 17, when a reflecting spectrophotoneter is used, an opaque
mat eri al can be used as a‘'support which supports a reaction |ayer, and
further the neasurenent can be perforned w thout being cautious of the rear
surface state of the reaction |ayer. Further, when a perneabl e
spectrophotometer is used, the col orat®on degree of a deep portion in the
reaction | ayer can be al so neasured. Therefore, qualitative or quantitative
anal ysis can be performed: - with high sensitivity and high performance. Brief
Description of the Drawings Figure 1 is a diagramillustrating an
i rmunochr omat ogr aphi ¢ speci nen according to a first enbodi nent of the
present i nvenFusither ,gaceozdiadatditdtp ahromaltsz@phgnedy zing method
i mmunochr omat ogr aphi ¢ speci nen according to a second enbodi nent of the
present ofndstinonl 2 Fi furescBrametdoazgranmndlysinatnaghgdansingt ithe
performances according to an exanple of the present invention in the case
(a) of nEEsurdaiyanatdgraphdn gpetbnent the cgdwsteshgimpdie 520tmiRA@dG n t he
case (b) of measuring the sane at the wavel ength of 610nm respectively.
Best Mydad anaCyrtreyiisgaddedt he theeimmono&hvonamegiraphic spetimaTei @aft er,
an i mmunochr omat ogr aphi ¢ speci nen and a chromat ograph anal yzi ng net hod
accor di g lfox dthieorf idestresrbadt henspe¢inba s essadur ed et iaonabsbirptid.on
described with reference to the drawings. Figure 1 is a diagram
i |1 ustr ataivied eargtinmapeehf borat ogthphico 1epedi ivan, ldndceomdrkgrt afttlee fir st
enbodi mrent of the present invention.

completion of reaction or a reactant by the marker has a

wavelength region including an absorption wavelength which is
different from thé absorption wavelength of the sample
containing the anélyte, or having the same absorption
wavelength including an absorption coefficient sufficiently
higher than the absorption coefficient of the sample.

Further, acéording to a chromatograph analyzing method
of Claim 13, in thé chromatograph analyzing method defined in
Claim 11 or 12, inéthe case where the sample is blood, a signal
from the marker in a coloration region is measured at a
wavelength of any of 580nm or above, thereby qualitatively or
quantitatively anélyzing the analyte.

Further, accbrding to the chromatograph analyzing method
of Claim 14, in the chromatograph analyzing method defined in
any one of Claimséll through 13, the immunochromatographic
specimen includes a region where a substance which destroys cell
components in the:sample is held.

Further, according to the chromatograph analyzing method

of Claim 15, in the chromatograph analyzing method defined in



In-figure 1, the i munochromatographic specinen 10 includes a reaction

| ayer: carrier support 1, a sanple addition portion 2, a marker hol ding
portion 3, a reaction layer 4, a specific protein fixing portion 5, and an
absorption portion 6. The reaction layer carrier support 1 is conposed of

| i qui d-i nperneabl e plastic or the |ike%and supports chronatographic
materials. The sanple addition portion 2 is conposed of an absorbent

mat eri al such as non-woven fabric, and adds or applies a liquid sanple. The
mar ker hol ding portion 3 holds a marker reagent so as to dissolve into the
non-woven fabric or the Iike. The reaction layer 4 is conposed of

ni t r ocel¢ld imd dor thhesubkeanqaerhsisdr dest rpvest eehlf¢ompenebt s iigir Bidesces
specific protein which perforns bindingreaction specifically to an anal yte
such as ambrgenicrmaktielredypunfaxdeortdanze sepbnihe.reacti on node, onto the
region of the reaction layer 4. The absorption portion 6 finally absorbs
the liquid sarmirethdhe ssnpidimgldiot tba qurenano@rapheamal keing metthdwl di ng
portion 3, the reaction layer 4, the specific protein fixing portion 5, and
t he absasptdlaipard, dm Ghas ctheoaratoed gito\ven alez i vg pect hod|de f omeddimbove
the reaction layer carrier support 1. It is necessary to select an

appropr i@l £imel ker theadadir gamd camapEo ot @ispechiloc ideat ei n, in
accordance with the anal yzed sanpl e and the anal yte. Further, a substance
produced by theaye&e] ddccr dibgttantReWhtdmatographrdh£lyz sngmastiioed by
the marker in the specific protein fixing portion 5, and can be |um nous. A
mar ker af ¢ ar1 £oiml £ 1190 tofe ERISGNaHDJ1r5aph B KEf z B § Giie €10d @1 dé £ Dited f
exanple, by coloring reaction. A reactant by the marker is, for exanple, a

subst ancg) pbhai Hedt Akt 8 riFaicte molieth Hys agehpelarsghgifattadto. the _
specific protein fixing portion 5 where the marker is fixed or the like, in

a case where tHg-REKEladdo i By 2 Bhe A KM $Obgr apWed 941 21 H§Infefigdent, a
nmetal sol such as a gold colloid, a non-netal sol such as sel eni um and

carbon, &p o ti zaf, B dhPahiriorld bRl LI} 18y e RO &l PRediLth e such

as latex, an enzyne or the |like, or a conplex of these substances and a

Substan%ﬁé é’ﬁ BoHRflsSRaCiHH Al 1P, thecanalyteons despdeaasid he marker
ch IS he

r eagent | d by the marker” hol ding portion 3. Further, a structure

of the iiﬁ%‘gfﬁ\ﬂﬂf?%&g%épﬁh%n%&%ﬂ%ﬂyp dflai{gEEewkths aan exanple. Any

structure | ch chromat’ography is perfornmed may be taken, and the used
menber s g@gcpfoﬁﬂgpgﬁgqegt arbitrary carrier and reagent. -16

Further, according to the chromatograph analyzing method
of Claim 19, in the chromatograph analyzing method defined in
any one of Claims 11 through 18, the marker includes at least
one which is selected from a metal sol, an oxidized metal
particle, a non-metal sol, a dye sol, a colored particle, a
pigment, or an enzyme.

Further, according to the chromatograph analyzing method
of Claim 20, in the chromatograph analyzing method defined in
any one of Claims 11 through 19, the analyte contains at least
one of plasma protein, bacteria, and virus.

According to an immunochromatographic specimen of Claims

1 through 3, 9 and 10, in an immunochromatographic specimen used



A speci men conprising a chromatographic material conposed of an arbitrary
porous carrier, such as nitrocellul ose and glassfiber filter, is used as

t he i munochr omat ogr aphi ¢ speci nen 10. Next, the i mmunochromatographic
speci nen 10 and a chromat ograph anal yzi ng nmet hod according to the first
embodi ment will be described. In figu!®-1, when the liquid sanple i s added
to the sanple addition portion 2, the liquid sanple infiltrates into the
sanpl e addition portion 2 and reaches the marker hol ding portion 3. Next,

t he marker reagent held in the region of the marker holding portion 3 is
di ssolved by infiltration of the liquid sanple and,infiltrates_into the
reacti ot &g WwabieahevewPtn WRALTRL V& AR LY S iPePE BB BPGHVIEI t he
specific protein fixing portion 5 to which the specific protein is fixed on
t he regiigrlofdedeln @&Q&m%y@mm?r VAeRatker| igged fs Qfple SERFTEANTE t he
anal yte, .the specific protein perfornms antigen-antibody reaction to the
conpl ex pfoduredrky ytkeamdrkes maskar wadRjangthngeairnndnefl ugddingr iaty
reaction is observed at the region of the specific protein fixing portion
5. When absonptinn wanglendbbswhachcbat di Afereninireime £ hgo aRFOT Cdht i body
reaction occurs, and no coloring reaction is observed, either. Finally, the
liquid swavslengthsshbitbedsanpiligecapsaipiingntperanahyte, amd hatekrprhe
concluding the reaction. After concluding the above-described reaction, a
si gnal samel@bbpaptticn wavkdenighht hectotongtdawabseyipdrian ceeddicddeniy

enpl oying an arbitrary detecting instrunent. Wien the sanple is whole

bl ood, tiearedsursanehicienplefkighéy peahothedabforptiamptegfdticdent
arbitrary wavel ength of 580nm or above. Thereby, the presence of

col or at ioh, tends dnel €0l arierefiodegr ér the bhaaduyaid aiff vidhg sample
guantitatively analyzed. It can be detected whether or not the |liquid
sanpl e ewiitad insirndiecdraled eohypohlea tahovhedpstl i betdivaaly guantdndt ieen t he
|l iquid sanple contains the analyte, its quantity can be nmeasured. Further,
t he "si gmall g smotheh ereolen'a diesc dehee eabyan becparfermby wktinsut bedlngy  of
the marker which itself is an colored item 1light em ssion by W

i rradi atdffiedted Gyt age Bppkieatndncomingof vsmitiion coyl cocadromgponeadttsi ,on. | n
t he neasurenment of the signal fromthe nmarker in the coloration region,
besi des thexagsy Wed Bi aiingnaeghabmaalows apfh amabgoi bangehohigh absor bance
distribution is neasured by an arbitrary wavel ength, the absorbance may be
measur e¢ dns ity 1ey eAeAgh ighege@Folraant@ .an arbitrary width. In this case,
t he absorbance can be integrated in the specified wavel ength regi on and be
subj ected to guadrdiald Weo anRé ysifiundehdteseriolat phiay espectnedi 6@ to the

i mmunochr omat ogr aphi ¢ speci nen and the chromatograph anal yzi ng net hod of
the fir st gH0di PBAbughhe, Y@ ahmbhhedhirdetatydeedph it e cihen deifdmgdegi on
on the i mmunochromat ographi ¢ speci nen 10 i s neasured, for exanple, at an
ar bi trar wayebﬁagéfl Claims 1 through 3 comprises a region for holding

a substance which destroys cell components included in the

sample. Therefore, besides the above-described effects of

Claims 1 through 3, the cell components are destroyed so as to
smooth infiltration of the sample into the specimen at the time
of analysis of the sample containing the cell components, the
measurement time is shortened, and the quantitative analysis
can be performed more exactly. Further, the preprocessing of
centrifugation or the like of the sample having the cell

components such as blood becomes unnecessary, thereby realizing



- 18 of 580nm or above, whereby in the analysis of the sanple containing

col ored conponents, nore particularly, blood pignments in bl ood, neasurenent
of the coloration degree is perforned at the wavel ength except 200-580nm
whi ch is an absorption wavel ength of bl ood. Therefore, the qualitative or
quantitative measurenent of the col ordtli-on degree can be performed wthout
being affected by the background com ng from col ored conponents included in
the liquidsanple, particularly, blood pignents, thereby reducing the
measurenent error, and realizing the qualitative or quantitative analysis
by the i munochromat ography with higher sensitivity and higher performance.
Furt her ,the ckhewemibgr aphcassl ians ithe Jppxeyementyisydfabiddiyati on of the
col ored sanple can be realized in accordance with the used marker reagent.
Further, in tHosdiding &ebbleneEmruneghiamakogsaphisnspradmgg ehLlaim
measur enent node of the binding reaction between the marker conplex and the
anal yt e ndnt hbebimgiingchsaowEitoy taahviee s pdd igngre detfdneddd anyiqed of
substance is described as an exanpl e. However, the neasurenent can be

per f or netll eies hstlrooghpefi t irooleastt iorn i degiheéehishguaddtptd vedy tdhe

mar ker conpl ex conpetitively reacts to the fixed substance. Further, in
this firptarenboalt realy amabyzedevittierees phetsapplodome gl e ThexsmEonse
signal fromthe nmarker is nmeasured at an arbitrary wavel ength of 580nm or
above. Hoveides tthecabpaewdesentibmd elfid qotef efabl yiperlf bhmedglt 7 arwhegi trary
-19 wavel ength from580nmto 700nm Further, in the chromatograph anal yzing
met hod of rlelfa datrisig epleedirapiiqtdmet exaipleeda nefdpaquagnspeciadbptea onet er
can be used as the detecting instrunment for measuring the coloration degree
of the ipanisedhd®ans WEpapbivh spesupport® alreaddidn dayea ,t drd Sunter
effects as the first enbodi nent, an opaque material can be used as the
reacti ontayasefdnéit YHP O périvbiraedswppabut bBéngeastt doukayertile
Therefore, choices of materials are increased, and further the nmeasurenent
can be pesdoreedsatéhoubtbeiorg thatnest Ddnt heyeear Burthee,swvaea af the
reaction layer 4. Further, in the chromatograph anal yzi ng nethod of the
first erwodicenie SpsceExXapRbEomatper MEabsedspelé raphet svbsrrdeqredeofised as
the detecting instrunment for measuring the coloration degree of the

i nmunochy Qi@é;@?@ﬁﬁi@nsmﬁckmn rEctiviadiayépncan bbeadissi maaseffett s as
the first enbodi ment, the coloration degree of a deep portion in the

reacti onHewdy H&Pfo PRiAGSQUALASHESYe bReraharatadliald taald M ¥ with
guantitative analysis is poSsible with higher sensitivity and higher

performﬂyﬁ? Sand heivitheamar kalgn eagefdribhde| oW concentration can be
used. In this first enbgdinent,gblood is especially used as the sanple

contai ni ng t he,&Q Q1 Hty GURORYHoMa HdYRVSH  arddl ¥z 1 Bg ISt héd XTI s The
sanpl e contai ni ng col ored conponents
11 through 13, 19 and 20, in a chromatograph analyzing method
using the immunochromatographic specimen, the colored sample
containing the analyte is added to the immunochromatographic
specimen, a coloration degree on the specimen is measured at
an absorption wavelength specific to the coloration, and a
marker itself or a substance produced by the marker has a
wavelength region including an absorption wavelength which is
different from the absorption wavelength of the sample

containing the analyte, or having the same absorption

wavelength including an absorption coefficient which is



except, bl ood can be anal yzed. For exanple, urine, fecal occult -20 bl ood,
crushed liquid fromfoods or the like are also used. In this case, it is
necessary to select the narker reagent and the specific protein in
accordance with the anal yzed sanple and the analyte. That is, it is
necessary that an absorption coefficiédt at the wavel ength specific to the
color reaction is sufficiently higher than the absorption coefficient of
the sanple at the sanme wavel ength. Further, in the nmeasurenent of

col oration degree by the detecting instrunment, the nmeasurenent may be
perfornmed at the wavel ength specific to the colorlng reaction. Further, the
"speci f iss fifehvvalenighih 'h tigker | beanabbee absarptdrrranefbigioatepénghr or a
broad wavel ength region having an arbitrary wi dth, except a naxi num
maveleng@mpdégioEmgraﬂﬂ;Qxﬂinwﬁheuﬁnﬂkysrwrwﬁethetm@mpéaf¢Dntemnﬁyghigher"
descri bed above neans that the signal fromthe marker by the col or reaction
i s hi ghciod oresl exmprndrit, dheldudl tatsuetonfquet juativet anelygsis
guantitative analysis is obtained. Enbodiment 2. Hereinafter, an

i mrunoc brforiae egrlaptatc apdegmer @am bee pér borhedrapthewalbezimga fifehodd
according to a second enbodi nent of the present invention will be described
w th rebgr eheebtokybeuddansbmitng Ergmrehé@ ¢slarddagompohkehtstr ahepgbgn

i mmunochr omat ogr aphi ¢ speci nen 10 according to the second enbodinent. In
figure Zealle ingnaetircaeticpraihi anspesisenidl) higRlsensliudesty aadction

| ayer carrier support 1, a sanple addition portion 2, a marker hol ding
porti onh3dghd peadnind@yer 4, a specific protein fixing portion 5, an
absorption portion 6, and a cell conponent destroying substance hol ding

portion 7. Thackezalin@tbd B chabhkebgTépPahalyks ngai®esed oXf claims
| i qui d-inperneabl e plastic or the |ike and supports chromat ographic

mat eri ahq. thkeuzgdmize %@@1dwﬁbmaﬁﬂgﬁgpﬁfdﬁaP@ﬂ?ﬁéeﬂe@ﬁoandébiﬁéaemh
mat eri al such as non-woven fabric adds or applies a liquid sanple. The

mar ker BeakdbAe $Erd¢iLMms NOhdsrsudmniecon@adds $0regibd #bgSRbY&ingto the
non-woven fabric or the like. The reaction layer 4 i s conposed of

n'trQC?b|Bh%%%dﬂbé!Nhldﬂ“ﬂe§¥@b%996éiucc6h ichtfd XiWl P@E4 | O Bnki xes
specific protein which perforns bindingreaction specifically to an analyte

such assapbi1@en ehezBliihAY Hdy AP ElpaCceLd EDakBe rigrel i Fdmde .o onto the
region of the reaction Iayer 4. The absorption portion 6 finally absorbs

the |1dehdssamhocnIbaghel s commonent CsabbRKhG sveshaseectRldingaportion

7 hol ds a substance whi'ch déstroys cel [ conponents. The sa addi tion

portiontgd, shBEtARE KEE 1P adiide B‘%r rth%”s§m b€ i heacthans Eéﬁ%ﬁleﬁ athengpecific

protein fixing portion 5, the absorption portlon 6, an e cell conmponent
dest royi RgeSYPS Dol gk ihPeBIpAR dofitadBicly PRE BBRY G oﬁsﬁesct' vely

provi ded above the Tteaction |ayer carrier support 1. is necessary to
sel ect the RRRL Qﬁ're‘m%trﬁ: r@iﬁﬁ@rlé e85 PtenkbhS aRRY ‘%@{é ‘P%étpf@éii\?ep”)t ein,
and the appropriate cel - 22 conponent destroying stance | n accordance

with t h§n§T§E¥.ée@a§1argg epé?f@ofx{?@d anaL ¥t @xactly. Further, the

preprocessing of centrifugation or the like of the sample having
the cell components such as blood becomes unnecessary, thereby
realizing the lowering of cost and the improvement in usability.

According to the chromatograph analyzing method of Claim
18, in the chromatograph analyzing method defined in any one
of Claims 11 through 17, a coloration degree is qualitatively
or quantitatively analyzed with a spectrophotometer.

Therefore, besides the above-described effects of Claims 11



Further, . a substance produced by the nmarker is a substance which, for
exanpl e, is produced by the marker in the specific protein fixing portion
5, and can be |um nous. A marker after conpletion of reaction is a nmarker
after having being colored, for exanple, by coloring reaction. A reactant
by the marker is a substance after ha§ﬁng bei ng col ored by adding a
substrate to the specific protein fixing portion 5 where the nmarker is
fixed, for exanple, in a case where the marker is an enzyne. A dye sol, a
wat er - sol ubl e pignent, and a netal sol such as a gold colloid, a non-netal
sol such as sel enium and carbon, an oxidized netal particle such as
ferritethribrety pahen cfer 8hiRCEINTaSBEC PRI YMREBETt AE NSEE &1 a
conpl ex of these substances and a substance which perforns binding reaction
speci fi ©@H139ne dratRr hahl §2B, Pgr 8sgdeds & FURPMEF KER1FBa§BRPORESd By t he
mar ker hol ding portion 3. Further, chloride such as sodium chloride or

pot assi uraastion deay slonpotdriwichatt bhe Baafugsmgnts cadnbsy peafosmed t ween
system polar surfactant, or saponins are used, as the cell conponent

dest r oyiwig- lis benog pettipystdie thbe reavpuifane ¢dateng £ igh e yiesciian

hol ding portion 7. Further, a structure of the imunochromat ographic

speci redap®enn Fughte, iwheh axpgipieableyspeeyrophetpneigclis used,
chromat ography is performed, including the cell conponent -23 destroying
subst andéehclodions tpigytt ideyree ey deeegk portamn tine thse d eqsrtiars lagiehe
conposed of an arbitrary carrier and reagent. A specinen conprising a

chr onat egmaplei eleat Beashrednpotbdrefoae aghafliday iyer orsquantiieéatistech as
nitrocel l ul ose and gl assfiber filter, is used as the i mMmunochr omat ogr aphi c
speci neranHlydNextcan hiee | pepnfioechedmatiadr dplylc syreci evnitP and &igh
chromat ogr aph anal yzi ng net hod according to the second enbodi nent wll be
descri bg@drforddampes e 2, when the liquid sanple is added to the sanple
addition portion 2, the liquid sanple infiltrates into the sanple addition
portion 2 and reaches the region of the cell conponent destroying substance
hol di ng portion 7. The cell conmponents in the liquid sanple are destroyed
by the fBiicdfi gesadripeice! bfconpopendtwidest r oyi ng substance included in this
region. The liquid sanple in which these cell conponents are destroyed
reaches the neikgirehal disna pbidgoam3ilNestrathiegmanrker reagent held in the
region of the marker holding portion 3 is dissolved by infiltration of the
liquid samRi®abndtddtsiphes SpU@inde dceald iy kayLrf i4 doeabbaiment the
liquid sanple. There is provided the specific protein fixing portion 5

where t g spRCidis Ot Bhvehtibhxed on the region of the reaction | ayer 4.
When the liquid sanple contains the analyte, the specific protein perforns

anti gen- anti bedyur@act iigh 4 Qiid@ram- 241696RLeEnef te anal yte and the
mar ker reagent, "and a kind of coloring reaction’is observed at the region

of the spefifdch¥nEqriprisdspecimen accdraniddecd i gusdceanapl e does not
contain the analyte, no antigen-antibody reaction occurs, and no col oring

reacti oRpipd> ARV e €hé heFesEhBalihYentth®rd.i quid sanple is absorbed at the
absorption portion, and thereby concl uding the reaction.
Figures 3 are diagrams illustrating gquantitative
performances according to an example of the present invention
in the case (a) of measuring a coloration region at the

wavelength of 520nm and in the case (b) of measuring the same

at the wavelength of 610nm, respectively.

Best Mode for Carrying out the Invention

Embodiment 1.



After ,concl uding the above-described reaction, a signal fromthe marker in
the coloration region is nmeasured by enploying an arbitrary detecting

i nstrunment. Wien the sanple is whole blood, the nmeasurenent is preferably
performed, for exanple, at an arbitrary wavel ength of 580nm or above.
Thereby, the presence of coloration, ddd the col orati on degree can be
qualitatively or quantitatively analyzed. It can be detected whether or not
the liquid sanple contains the analyte by the above-described anal ysi s,
and, when the liquid sanple contains the analyte, its quantity can be
measured. Further, the "signal fromthe marker" descri bed above concretely
means a col or Hefretima it keramhimnunpsbirbmas og regihoire s peeimeni ghtd ani ssi on
by W irradiation or voltage application, or coloration by coloring

react i ochromativey napl varaknez iof medhoidyraicdrdimg heo nbhkefirstt he
coloration region, besides a case where an integral value of an absorbance
or an alesdrdshimentdict ribeat poasestnaaserdad dyy vail bribet dasyribed erighh, the
absorbance may be neasured in the -25 wavel engt h regi on havi ng an

arbi t ramefidrdirite Ito tthe &aseingBe absorbance can be integrated in the
speci fied wavel ength region and be subjected to quantitatively analysis. As
descri bed abovgganpqusuhtdua@gamnmmmqgm&@mgk@g@@phlc speci nen and the
chromat ograph anal yzi ng nmet hod of the second enbodi nent, the signal from
the mar kemunddheomot G 24 bRiDcr 88l m@h t1e ddBBMDLHg Ofr@t pgeaphirgtspeci men
10 is measured, for exanple, at an arbitrary wavel ength of 580nm or above,

therebygmﬁyaﬂmdﬁtt&@ @@éopgég@ﬁtdqgw@%ﬁﬁoﬁhe wavel engt h except 200-580nm
whi ch is an absorption wavel ength of blood, in analyzing col ored

conponents, pant ifGlfudld Y., tdiee saﬂmﬁﬁoeﬁ@ba@&b@&a@hﬁ@ sp&Bnés 10 bl ood.
Therefore, the qualltatlve or quantitative nmeasurenment of the coloration

degree Gak1R@dRehf pEABE iWht NRYErbehpg;atf @&55@.—:@3/1 I he shagh@ quRd +G8M ng
from col ored conponents included in the liquid sanple particularly, blood

pi grent §oﬂtf1%rne@/ e A G TS IBRS USSPEDLnes! OF régetle%' '1%2%& ghe 5

qualitative or quantltatlve anal ysi's” by the I mmunochromat ogr aphy Wi th

higher geRslitdd b A i ONeInPE5S LETBACE, EHALARTapSLPEE 1bRERB kS oRr OVi ded
a portlo% forlhok§ing t he suggfgice mhlcﬁ destroysatﬁ geﬁl %nﬁongnts t he
cel | cogponents are destroyed to snooth infiltration onto the reaction

| ayer 4 at analyzing the liquid sanple containing the cell conponents,

t hereby short @angetala%l'@laslﬁ{fé?néaffﬁgr QHgBB?U qr Tsng:é:hg@c%é& agfve

anal ysis nore exactly. Furt 26 preprocessing su
centrify ﬁ 4ﬁy'%#g%5§%¢%faggy t@%ényl rEﬁﬁéFfﬁ gh as blood is
HECESSItate& there realizing t omerlng 0 cost e lnprovenent in
the usafhlbik ol a[ﬂh%]c n?aé?&‘n? Ogr@t?% Qé’rﬁé c}(ft%ﬂ' égé‘%l% ‘é'f%
observation of t’he“col ored sanp e can re |ze I'n~accordance w t he
used MBEKELo5RA96Pan absorbent material such as non-woven fabric, and
adds or applies a liquid sample. The marker holding portion
3 holds a marker reagent so as to dissolve into the non-woven
fabric or the like. The reaction layer 4 is composed of
nitrocellulose or the like. The specific protein fixing
portion 5 fixes specific protein which performs binding-
reaction specifically to an analyte such as antigen or antibody
in accordance with the reaction mode, onto the region of the

reaction layer 4. The absorption portion 6 finally absorbs the

liquid sample. The sample addition portion 2, the marker



Further,.in this second enbodi nent, sandw ch reactions having the

measur enment node of the binding reaction between the marker conplex and the
anal yte and the binding reaction between this reactant and a fi xed
substance is described as an exanpl e. However, the neasurenent can be
performed even by a conpetition reactilbn in which the analyte and the

mar ker conpl ex conpetitively reacts to the fixed substance. Further, in
this second enbodi nent, in a case where the sanple is whole bl ood, the
signal fromthe marker is neasured at an arbitrary wavel ength of 580nm or
above. However, the nmeasurenent may be preferably perforned at an arbitrary
wavel engbhdfingnpdgtion ¢ ,70Denrefgttibar Layern he theospeogfaphpanikyni ng

nmet hod of the second enbodi ment, for exanple, a reflecting

spect r ophetiogetpertcam e used thket absdepédioingantsiaunes f deserabedi ng t he
col oration degree of the imunochromatographic specinmen 10. In addition to
t he si mabaweehtectesspesct beedpchocnediaish nerithe aeacpdeure lageer cakréem be
used as the reaction |layer carrier 27 _ support 1 which supports the
reacti opubpyert 4.. Ther ésonecedsdmestof sabeeti ahs apipe opidraass axh r leew
further the nmeasurenent can be perforned w thout being cautious of the rear
surfacershge@todnd eh appebben atayepedi fiarpheteinn imacehradmmozgwaph

anal yzi ng net hod of the second enbodi nent, for exanple, a perneable

spect rophet amRllgzceRms Hip s esh@st heeadatgele.ng i nstrument for neasuring the
col oration degree of the imunochromatographic specinmen 10. In addition to
the simlar effieeherisa EhdsTeGRIWpesladicd®Epy t HdRaekledr B ia0suHegagee0f a
deep portion in the reaction |ayer 4 can be al so neasured. Therefore,

qual i t ahyenQr re#askhhplieyeignpkyaugelds bgoﬁﬁbbinﬁr%trh_ih' fherspeaskticvity
and hi gher performance. Further, the marker reagent with | ow concentration

can be ysgdeihnNrtiREfgSEEPRECRMDOM A® Man HOAdnih RRPECIAAMhY kesedrasrt he
sanpl e containing thé col ored conponents and the cell conponents. However

this i Scbh\ﬁ&e%'lo%ﬁ&'e%ct%% §5& R8PRES £ONE ARG RO K £dot >
except bl ood and the cell conponents can be anal yzed. For exanpl e, body

fluid, Lo £o0nd g HACt & 8acthnthed thih dkbroia f eedsepimp e, | i ke
are also’used. In"this case, it Is necessary to select the marker reagent

and ant 5@%{%@@0&%@9&@&%@& hee AGloR- SR B 8aand ot Hes@Pat ¥hee That

is, it Is necessary that an absorption coefficient at the wavel ength

speci fi 5t PnLhepeali@h of paokledRh IS Sl igd Antdy §iwheret#R8 hheKabssption
coefficient of P%e -gg
fixed or the like, in a case where the marker is an enzyme. A
dye sol, a water-soluble pigment, a metal sol such as a gold
colloid, a non-metal scl such as selenium and carbon, an
oxidized metal particle such as ferrite, a colored particle such
as latex, an enzyme or the like, or a complex of these substances
and a substance which is bound specifically to the analyte is
used as the marker reagent which is held by the marker holding
portion 3.
Further, a structure of the immunochromatographic
specimen 10 in figure 1 is an example. Any structure in which

chromatography is performed may be taken, and the used members

may be composed of arbitrary carrier and reagent.



sanpl e at the same wavel ength. Further, in the neasurenment of col oration
degree by.the detecting instrunent, the neasurenent nay be perforned at the
wavel ength specific to the color reaction. Further, the "specific

wavel engt h" descri bed above neans an arbitrary wavel ength or a broad

wavel engt h regi on having an arbitraryl@-dth, except a maxi nrum wavel engt h
region of the colored sanple. Further, the "sufficiently higher" described
above neans that the signal fromthe marker by the coloring reaction is
high to the extent that a reliable result of the qualitative or
quantitative analysis is obtained. Exanples A nethod for inplenenting the
present invent epedinemeaprisbed apcbropatiogredhic teaxtegiabe fol | ow ng
exanpl es. Further, those exanples described hereinafter will not limt the
scope ofcdnp grdednan iankdritiany poeosisocatQient i $ech @s pithcceld udlod®d) An
i mmunochr omat ogr aphi ¢ speci nen having an anti-hCG ,C3 antibody fixing Iine
and a bragall dlansk piber conptex, ofisamisiech@® a leent imvwaiyoahdogeltd ga@iphgicd i n
nitrocel |l ul ose nenbrane, is manufactured. This specinmen is shown in figure
2. In thgpddigwe, 10 he specinen includes an antibody fixing portion 5, a
mar ker hol di ng portion 3 where the conplex of anti-hCGa antibody and gol d
colloid is comesdithedthavhimiunschirspasedrapghdice sper iangn bbelyafidxang porti on
5, and a sanple addition portion 2. The manufacturing nethod of this

speci Methrom&®dtapt 4RhL9WSngEXAMADR hedywphtiqttonthé €hrsmat ographic
speci men: An anti-hCG, Q anti body solution, the concentration of which is
adj ust etfidoHihert ORiM t Bephesphabes.aci d buffer solution, is prepared.
This anti body solution is applied onto a nitrocellul ose nenbrane enpl oyi ng

a solution di gghargare Thanmdly thantigady dampne id aaded tdetiosisanplies
obtai ned on the nitrocel [ ul ose nenbrane. After bei ng dehydrated, this

ni trocel]dH OSfoAEPdEaR6ni 8, seaked iigh il igemtile bk f €1t gak ki ahteorind ni ng 1%
skin1nifL, and 1s shaken gently foﬁ&30 m nutes. After 30 m nutes have

passed, éiﬁl@g‘%&%&ép@wgntpaadeéaScﬂrLCé dnd hetkee ndi @n§ydrtaich i s
shaken gently for 10 mnhutes and, thereafter, it is noved to anot her

Tri s- HCl; buffer sqijy @R Rat hafbiis rhiakeh ael Inedin YOS b rEmut es,

and thereafter, the nitrocel lul ose nmenbrane is washed. After being washed

twice, the BPra0e:isnt aken @ubs8ivEhenyashicngrsakulns amd i1siqishydrat ed
at roomtenperature. Gold colloid is prepared in such a way that 1%citric

aci d SO'égrﬁ'gﬁbAifat%eof%ﬂﬂ&a%% 9@l 6l pELER 186! Pagolul ity EndPQG thi | e

ci rcul at'1 ng. circul ate or 30 mnutes, the solution is cool ed.

Anti - hcgfrlfz% %ﬁ%f%ggaﬁléhégde'ghéfet he gloq/ﬁ@d Qiplals SOk Y i @npyBehni S

prepare pot assi um carbonate solution and then the gold

gg{)'vfingaéifggé’tgo%ién S i’ Gl bR thevVEpak i Fipubes e 15N R8RS rd% BSA

region of the reaction layer 4. When the liquid sample contains
the analyte, the specific protein performs antigen-antibody
reaction to the complex of the analyte and the marker reagent,
and a kind of coloring reaction is observed at the region of
the specific protein fixing portion 5. When the liquid sample
does not contain the analyte, no antigen-antibody reaction

occurs, and no coloring reaction is observed, either. Finally,
the liquid sample is absorbed at the absorption portion 6, and

thereby concluding the reaction.

After concluding the above-described reaction, a signal



serum al bum n) solution of pH 9 is added in such anobunts that the final
concentration thereof wll be 1~ and then the gold colloidal solution is
stirred, whereby antibody gold colloidal conplex (marker antibody) is
prepared. Then, this marker antibody solution is subjected to
centrifugation for 50 minutes at 4C bYW 720000G to i solate a nmarker anti body,
and the marker antibody is suspended in washing buffer solution (1~ BSA,
phosphoric acid buffer solution), followed by centrifugation, whereby the
mar ker anti body is washed and isol ated. This marker antibody is suspended
in washing buffer solution and then filtrated with a 0.8, u mfilter and,

t her eaf tferont Heherem&ekenninbbly o lprepdced nay ben 1id omeasuhedobygi nal gol d
colloidal solution and then stored at 4C. The marker anti body solution is
set in @mpdlapinon ai schdtgary ded eappined neitmirepar t Vofen Hdeasaimpdes |, Q
anti body fixing dehydrated nenbrane, which part is away fromthe position
wher e t Hes amidlmdilds f ittesl neasltdrerntf ierprefierabihr pee fogmdeshy dioat ed.
Ther eby, the marker antibody hol ding portion is produced on the fixed

menbr anexahtisl énbichady rbixirag ymeabe dargithad fI6B0gm due abavicar  Tihieiredgy,
hol di ng portion, which is prepared as nmentioned above, is stuck onto the
reacti onHeayestridé &Ff LHprdtiong ana- vheesolabaitd onhidelyriee dehy dreat ed
after being inpregnated with surfactant as henol ysis agent and gl assfi ber
filter e 1a0dad vsl@ sttt ieval paid Dpzedad ant akeohy det epardd on,
-31 respectively. Thereafter, the nenbrane is cut into strips of 0.5 cm

wi dth, wherelr SRR/ NEe iﬁicj@mié?@{ﬁdﬁﬂe EXAVRL Es2 t Ree pakaliten byf taapl e:
Human bl ood to which heparin Is added as anticoagulant is prepared so as to
have a he/Ridddcyabe@ fa A is PanddivhgnhEie SIol i i @yl Keewtains
concentrations to this blood, hCG solutions of various known concentrations
are prepgre J 1 i ngt i k¥ @Q@ﬂce i's
to be n§g§3?2355§g55§¥%q3§%§g¥§ﬂﬁ?@2’ C%%?g?%?ﬁg %%?ngéggg% ?g the sanpl e
addi {1 00 RO WA nQlhRAEC] BEGSy 134 LBRR bont it PRt AL 4 bR 1did gl | on o
an absorption portion, thereby to performan antigen-anti body reaction, and
a col orihg. FE3xd:0RHiRH 1% SN ekl ¥BE ROTAN 1THH S LRliS ilob @hor ati on
at 5 mnutes having passed after adding the sanple to the specinens’is

MBasur gy bl ejgaeéi@& &ngé@est,rﬁoa ghargfielod C3980051 ShhRREAUD

t P
Cor por ati on-ma and then arithnetic processing of the coloragion degree

is perfar T ggﬁggbﬁhenatocrit val ue 45~) containing respectively 0
U1, 10%0%ﬁ%?J¥g§6 1, and 10000 U1l of hCG are added to specinens, and

then devel opedy Ihe REALGS Rlerfi0ldy A ifindi G A ichRfhhalridind P 0N on
pecimen to the blood of respective h concentrations, are neasured
W th the el 8% d%egion, besides a case where an integral value of
an absorbance or an absorbance distribution is measured by an
arbitrary wavelength, the absorbance may be measured in the
wavelength region having an arbitrary width. In this case, the
absorbance can be integrated in the specified wavelength region
and be subjected to quantitative analysis.
As described above, according to the
immunochromatographic specimen and the chromatograph
analyzing method of the first embodiment, the signal from the

marker in the coloration region on the immunochromatographic

specimen 10 is measured, for example, at an arbitrary wavelength



- 32 spectrophotoneter. Absorbances at 520nm and 610nm wavel engths are
nmeasur ed, .and are substituted for a previously-prepared calibration curb
whi ch shows the rel ationship between the concentration of hCG and t he
absorbance. The result is shown in figure 3. Primarily, when absorbance of
bl ood containing 1000 U1 hCGis neasuBed and substituted for the
calibration curb, the hCG concentrati on ought to be 1000 U 1. In practice,
however, there is a slight divergence, and by the degree of that

di vergence, accuracy of the neasurenent can be known. Figures 3 are

di agrams showi ng quantitative performance in the case (a) of neasuring
absor bardge 580 mhraxsdiogvaphwheneagt iinatihee aresisys esreof dhet Bampdeel engt h of
520nm and in the case (b) of measuring the sane at the wavel ength of 610nm

An axi s cofntalisnisp aso Shows Séimpearaest,r aidran irt heusanpye bdded to the
specinmens . An axis of ordinates shows a converted value of the antigen

concent AlgmM¥ht WL b Vedbde meastramesd Rf istddLdragiensdggakef iem a
marker in a coloration region on the specinen for the calibration curb.

Her ei nafgearforiniai &ff eglie walvblbagddsexidegt dfodimscaap wheed tiBean
measurenent is perfornmed at 580nm or | ess wavel ength and the case where the

neasur ey rpt I fakead rft P8¢l 66d I Bhapy ebeagtthe ighdlNitative or
chromat ographi ¢ quantitative nmeasurenent. In figure 3, converted results of

the concrimali AN hdSs@Peh¥he Bie tHROWD Iy dtEoPagesreb ERR pRAsured

val ues of coloration degree at 5 m nutes having passed after a |liquid -33
performed without being affected by the background coming from
colored components included in the 1liquid sample, particularly,
blood pigments, thereby reducing the measurement error, and
realizing the gqualitative or quantitative analysis by the
immunochromatography with higher sensitivity and higher
performance. Further, a chromatograph qualitative analysis by
visual observation of the colored sample can be realized in
accordance with the used marker reagent.

Further, in this first embodiment, sandwich reactions
having the measurement mode of the binding reaction between the
marker complex and the analyte and the binding reaction between
this reactant and a fixed substance is described as an example.
However, the measurement can be performed even as a competition
reaction in which the analyte and the marker complex
competitively reacts to the fixed substance.

Further, in this first embodiment, in a case where the
sample is whole blood, the signal from the marker is measured

at an arbitrary wavelength of 580nm or above. However, the

measurement may be preferably performed at an arbitrary



sanpl e is added to the i mmunochromat ographi c speci nen. As the narker
reagent in both cases of ( a) and ( b ) , the sane antibody, gold colloid
conplex, is used. Initially, when the neasurenent is performed at 610nm
(figure 3(b)), CV values (coefficients of variation) are within the range
fromO0%to 15i. On the other hand, whelP4 he neasurenent is perforned at
520nm ( figure 3 ( a) ) , CV values vary from35 to 45i by receiving
affects of blood corpuscle pignents, and this |arge dispersion indicates
that the quantitative performance is inferior. In this enbodi nent, the
result has been described using the gold colloid as the marker. However,

t he gol dvawotélendthr EremabBynmasca dHmni cl e di aneter havi ng an absorption at
580nm or nore wavel ength. In addition, if the marker except the gold
colloid is colmrethemrrticl theorhwamatogolagh e yeing, méhbodeafutdment i s
desirably performed at a maxi nrum absorpti on wavel ength of the col ored

pi gment sfifor emisorhimentay diow GEphevavekefgek tiing beecase phio tameter
particles or blue pignents, or at an arbitrary 580nm or nore wavel ength in
the caseai lsarbsadbhackheThdetreasinienat ravehengbk fmeaes rfingmtHee
absorption wavel ength of the colored reactant. Industrial Availability In
the pressdlor#veohi 88greken fChheEMOGIAth Rl YS§Babh ipesbecindd aro.
qualitatively or quantitatively analyzing the |liquid sanple by utilizing
anti gen-atadendyi sreadt ic@e, sifielar efraBtkessitisel £i08t npysimdee, Ripduced
by the marker is nmade to have the wavel ength region including t he’

absor pt igh ey 6hgpek haWhteh be dislderantte %é@elaﬁsgagbkoaam@xength of
t he sanple containing the anal yte, or having the same absorption wavel ength

i ncl udi _rsq;;t;k@r@bjﬁowitﬁnsﬁ?ﬁf:frlt@ He WHLdt isn svh{Eei ent | ¥nbi-gheket han the
absorption coefficient of e sanple, thereby pertorm ng an analy5|s

W thout JHERFOE @FhAHethB180 0& QG SR &I SU ASrPhAPGhe medz bl 1 - AN
i mmunochr omat ogr aphi ¢ speci men used at t he gqualitative or quantitative

anal ysi £ 5@ goatyiRelnghvded m)earfgol&r@&lw&@ tuBerehl dutaies
itself or a substance which is produced by t
state of the reaction layer 4.

Further, in the chromatograph analyzing method of the
first embodiment, for example, a permeable spectrophotometer
can be used as the detecting instrument for measuring the
coloration degree of the immunochromatographic specimen 10.
In addition to the similar effects as the first embodiment, the
coloration degree of a deep portion in the reaction layer 4 can
be also measured. Therefore, qualitative or quantitative
analysis is possible with higher sensitivity and higher
performance. Further, the marker reagent with low
concentration can be used.

In this first embodiment, blood is especially used as the
sample containing the colored components. However, this is

just an example. The sample containing colored components

except blood can be analyzed. For example, urine, fecal occult



marker, has a wavel ength regi on including an absorption wavel ength which is
different .fromthe absorption wavel ength of the sanple which contains the
anal yte, or having the sane absorpti on wavel ength including an absorption
coefficient sufficiently higher than the absorption coefficient of the
sanple. 2. An immunochronat ographi ¢ sp28+nmen used at the qualitative or
quantitative analysis of an analyte included in a colored sanple, wherein a
mar ker after conpletion of reaction or a reactant by the nmarker, has a
wavel ength regi on including an absorption wavel ength which is different
fromthe absorption wavel ength of the sanple which contains the analyte, or
havi ng t héoedrecubsbegt 1 baundvEt endiderdsmelruthegl bkhe asmrdtsconsedsf f Loi ent
sufficiently higher than the absorption coefficient of the sanple. 3. The
i Mmunochthietogsaphit ispeecess adyf tneslel act] @iennhrker re@ehtwaakethe in
the case where the sanple is blood, the absorption wavel ength specific to
col or at i spegétfiecap rdt eint ire agjmedidarce wii0nheanabpyed samplh® and the
i mmunochr omat ogr aphi ¢ speci men defined in any one of Cains 1 through 3
i ncl udi ngnalyegi.onThat kel diing is ndrsdsswey whathafleabsoyptdedd conponents
i ncluded in the sanple. 5. The i munochr omat ogr aphi ¢ speci nen defined in
Claim4 gbef€eiinient at the wavelength specific to the color reaction

is sufficiently higher than the absorption coefficient of the

sample at the same wavelength. Further, in the measurement of

coloration degree by the detecting instrument, the measurement

may be performed at the wavelength specific to the coloring

reaction. Further, the “specific wavelength” described above
means an arbitrary wavelength or a broad wavelength region
having an arbitrary width, except a maximum wavelength region
of the colored sample. Further, the “sufficiently higher”
described above means that the signal from the marker by the
color reaction is high to the extent that a reliable result of
the qualitative or quantitative analysis is obtained.
Embodiment 2.

Hereinafter, an immunochromatographic specimen and a
chromatograph analyzing method according to a second embodiment
of the present invention will be described with reference to
the drawings.

Figure 2 1is a diagram illustrating an
immunochromatographic specimen 10 according to the second
embodiment.

In figure 2, the immunochromatographic specimen 10



t he sybstance which destroys cell conponents includes inorganic matter,
surfactant, or saponins. 6. The i mrunochromat ographi c speci nen defined in
Claim5 wherein the inorganic matter contains chloride. 7. The
I mmunochr omat ogr aphi ¢ speci nen defined in Caimb5 wherein the surfactant
cont ai ns nonpol ar surfactant. 8. The 4Zfrmunochr omat ogr aphi ¢ speci nen defi ned
in any one of Clains 1 through 7 wherein a coloration degree is
gqualitatively or quantitatively -37 analyzed with a spectrophotoneter. 9.
The i mmunochr omat ogr aphi ¢ speci nen defined in any one of Cains 1 through 8
wherein the marker includes at |east one which is selected froma netal
sol, an oxtiges awedictgan ilelyer gansieresupposit, 1a aysample addition
portion 2, a marker holding portion 3, a reaction layer 4, a
specific protein fixing portion 5, an absorption portion 6, and
a cell component destroying substance holding portion 7.

The reaction layer carrier support 1 is composed of
liquid-impermeable plastic or the like and supports
chromatographic materials. The sample addition portion 2 is
composed of an absorbent material such as non-woven fabric, and
adds or applies a liquid sample. The marker holding portion
3 holds a marker reagent so as to dissolve into the non-woven
fabric or the like. The reaction layer 4 is composed of
nitrocellulose or the like. The specific protein fixing
portion 5 fixes specific protein which performs binding-
reaction specifically to an analyte such as antigen or antibody
in accordance with the reaction mode, onto the region of the
reaction layer 4. The absorption portion 6 finally absorbs the
liquid sample. The cell component destroying substance
holding portion 7 holds a substance which destroys cell
components. The sample addition portion 2, the marker holding
portion 3, the reaction layer 4, the specific protein fixing
portion 5, the absorption portion 6, and the cell component
destroying substance holding portion 7 as described above are
respectively provided above the reaction layer carrier support

1. It is necessary to select the appropriate marker reagent,

the appropriate specific protein, and the appropriate cell



sol, a colored particle, a pignment, or an enzynme. 10. The

I mmunochr omat ogr aphi ¢ speci nen defined in any one of Clains 1 through 9
wherein the anal yte contains at | east one of plasma protein, bacteria, and
virus. 11. A chromatograph anal yzi ng net hod using the i munochr omat ogr aphi c
speci men wherein the colored sanple ¢@dtaining the analyte is added to the
I mmunochr omat ogr aphi ¢ speci nen, a col orati on degree on the specinen is
nmeasured at an absorption wavel ength specific to the coloration, and a

mar ker itself or a substance which is produced by the marker has a

wavel ength regi on including an_absorption wavel ength which is different
from t hECRRIIGRT G sk iy EHPSTt ane danpFechfrBRechhtRithe erelyradte, or
havi ng the sane absorption wavel ength including an absorption coefficient
suf fi ci &HMBLehigHerthpadnahBt8bsor ption coefficient of the -38 sanple.

12. A chromat ograph anal yzi ng net hod using the innunoch(onato%raphic
speci nen wher &uxther, a substance produced by the marker is a substance

which, for example, is produced by the marker in the specific
protein fixing portion 5, and can be luminous. A marker after
completion of reaction is a marker after having being colored,
for example, by coloring reaction. A reactant by the marker
is a substance after having being colored by adding a substrate
to the specific protein fixing portion 5 where the marker is
fixed, for example, in a case where the marker is an enzyme.
A dye sol, a water-soluble pigment, and a metal sol such as a
gold colloid, a non-metal sol such as selenium and carbon, an
oxidized metal particle such as ferrite, a colored particle such
as latex, an enzyme or the like, or a complex of these substances
and a substance which performs binding reaction specifically
to the analyte, are used, as the marker reagent held by the
marker holding portion 3.

Further, chloride such as sodium chloride or potassium
chloride, nonpolar surfactant such as a triton system and a
tween system, polar surfactant, or saponins are used, as the
cell component destroying substance held by the cell component
destroying substance holding portion 7.

Further, a structure of the immunochromatographic
specimen 10 in figure 2 is an example. Any structure in which

chromatography is performed, including the cell component



t he colored sanple containing the analyte is added to the

I mmunochr omat ogr aphi ¢ speci nen, a col orati on degree on the specinen is
nmeasured at an absorption wavel ength specific to the coloration, and a

mar ker after conpletion of reaction or a reactant by the marker has a
wavel engt h region including an absorpid®n wavel ength which is different
fromthe absorption wavel ength of the sanple containing the anal yte, or
havi ng the sane absorption wavel ength including an absorption coefficient
sufficiently higher than the absorption coefficient of the sanple. 13. The
chromat ograph anal yzi ng nmethod defined in Gaim1l or 12 wherein, in the
case whetestiheysagpsebstabteodpldinggpaktfironyt heayeb&etakena awod ditze i on
region is measured at a wavel ength of any 580nm or above, thereby

qual i t atused ynembguanmiayabiev elomparsdid/ i hpn herbhbkatry. cd4riBre and
chromat ogr aph anal yzi ng nethod defined in any one of Cainms 11 through 13
wher ei n read@®nt he | nmunochr omat ogr aphi ¢ speci nen i ncludes a region where a
subst ance whi ch destroys cell conponents in the sanple

A specimen comprising a chromatographic material
composed of an arbitrary porous carrier, such as nitrocellulose
and glassfiber filter, is used as the immunochromatographic
specimen 10.

Next, the immunochromatographic specimen 10 and a
chromatograph analyzing method according to the second
embodiment will be described.

In figure 2, when the liquid sample is added to the sample
addition portion 2, the liquid sample infiltrates into the
sample addition portion 2 and reaches the region of the cell
component destroying substance holding portion 7. The cell
components in the liquid sample are destroyed by the function
of the cell component destroying substance included in this
region. The liquid sample in which these cell components are
destroyed reaches the marker holding portion 3. Next, the
marker reagent held in the region of the marker holding portion
3 is dissolved by infiltration of the liquid sample and
infiltrates into the reaction layer 4 together with the liquid
sample. There is provided the specific protein fixing portion
5 where the specific protein is fixed on the region of the

reaction layer 4. When the liquid sample contains the analyte,

the specific protein performs antigen-antibody reaction to the



I s-hel d. 15. The chromatograph anal yzi ng nethod defined in C aim 14 wherein
t he substance which destroys cell conponents includes inorganic matter,
surfactant, or saponins. 16. The chromatograph anal yzi ng nmethod defined in
Claim 15 wherein the inorganic matter contains chloride. 17. The
chromat ograph anal yzi ng net hod define@4rn C ai m 15 wherein the surfactant
contai ns nonpol ar surfactant. 18. The chromat ograph anal yzi ng net hod
defined in any one of Clainms 11 through 17 wherein a coloration degree is
qualitatively or quantitatively analyzed with a spectrophotoneter. 19. The
chronat ograph anal yzi ng nethod defined in any one of Clains 11 through 18
wher ei ncomp lrear log tiheclandelsy e drdisthermeankeéchrésgsatecand fr sind of
coloring reaction is observed at the region of the specific
protein fixing portion 5. When the liquid sample does not
contain the analyte, no antigen-antibody reaction occurs, and
no coloring reaction is observed, either. Finally, the liquid
sample is absorbed at the absorption portion, and thereby
concluding the reaction.

After concluding the above-described reaction, a signal
from the marker in the coloration region is measured by
employing an arbitrary detecting instrument. When the sample
is whole blood, the measurement is preferably performed, for
example, at an arbitrary wavelength of 580nmor above. Thereby,
the presence of coloration, and the coloration degree can be
qualitatively or quantitatively analyzed. It can be detected
whether or not the liquid sample contains the analyte by the
above-described analysis, and, when the liquid sample contains
the analyte, its quantity can be measured. Further, the “signal
from the marker” described above concretely means a color of
the marker which itself is a colored item, light emission by
UV irradiation or voltage application, or coloration by
coloring reaction.

In the measurement of the signal from the marker in the
coloration region, besides a case where an integral value of

an absorbance or an absorbance distribution is measured by an

arbitrary wavelength, the absorbance may be measured in the



© -40 a.netal sol, an oxidized netal particle, a non-netal sol, a dye sol, a

col ored particle, a pignent, or an enzyne. 20. The chromat ograph anal yzi ng
nmet hod defined in any one of Cains 11 through 19 wherein the anal yte
contains at | east one of plasma protein, bacteria, and virus. .A AS. A
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109@&-(%hélg%b%eL)t£%08%§i§%a%ﬁ%%%h§f&%aﬁ@%k%%&k@Yéba%Lrement of the
coloration degree can be performed without being affected by
the background coming from colored components included in the
liquid sample, particularly, blood pigments, thereby reducing
the measurement error, and realizing the qualitative or
quantitative analysis by the immunochromatography with higher
sensitivity and higher performance.

Further, since there is provided a portion for holding
the substance which destroys the cell components, the cell
components are destroyed to smooth infiltration onto the
reaction layer 4 at analyzing the liquid sample containing the

cell components, thereby shortening the measurement time, and

performing quantitative analysis more exactly. Further, no
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preprocessing such as centrifugation for the sample having the
cell components such as blood is necessitated, thereby
realizing the lowering of cost and the improvement in the
usability.

Further, a chromatograph qualitative analysis by visual
observation of the colored sample can be realized in accordance
with the used marker reagent.

Further, in this second embodiment, sandwich reactions
having the measurement mode of the binding reaction between the
marker complex and the analyte and the binding reaction between
this reactant and a fixed substance is described as an example.
However, the measurement can be performed even by a competition
reaction in which the analyte and the marker complex
competitively reacts to the fixed substance.

Further, in this second embodiment, in a case where the
sample is whole blood, the signal from the marker is measured
at an arbitrary wavelength of 580nm or above. However, the
measurement may be preferably performed at an arbitrary
wavelength from 580nm to 700nm.

Further, in the chromatograph analyzing method of the
second embodiment, for example, a reflecting spectrophotometer
can be used as the detecting instrument for measuring the
coloration degree of the immunochromatographic specimen 10.
In addition to the similar effects as the second embodiment,

an opaque material can be used as the reaction layer carrier
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support 1 which supports the reaction layer 4. Therefore,
choices of materials are increased, and further the measurement
can be performed without being cautious of the rear surface
state of the reaction layer 4.

Further, in the chromatograph analyzing method of the
second embodiment, for example, a permeable spectrophotometer
can be used as the detecting instrument for measuring the
coloration degree of the immunochromatographic specimen 10.
In addition to the similar effects as the second embodiment,
the coloration degree of a deep portion in the reaction layer
4 can be also measured. Therefore, qualitative or quantitative
analysis is possible with higher sensitivity and higher
performance. Further, the marker reagent with low
concentration can be used.

In this second embodiment, blood is especially used as
the sample containing the colored components and the cell
components. However, this is just an example, and the sample
containing colored components except blood and the cell
components can be analyzed. For example, body fluid, liquid
containing bacteria, crushed liquid from foods or the like are
also used. In this case, it is necessary to select the marker
reagent and antibody in accordance with the analyzed sample and
the analyte. That is, it is necessary that an absorption
coefficient at the wavelength specific to the color reaction

is sufficiently higher than the absorption coefficient of the
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coloration degree by the detecting instrument, the measurement
may be performed at the wavelength specific to the color
reaction. Further, the “specific wavelength” described above
means an arbitrary wavelength or a broad wavelength region
having an arbitrary width, except a maximum wavelength region
of the colored sample. Further, the “sufficiently higher”
described above means that the signal from the marker by the
coloring reaction is high to the extent that a reliable result
of the qualitative or quantitative analysis is obtained.
Examples
A method for implementing the present invention will be
described more specifically taking the following examples.
Further, those examples described hereinafter will not limit
the scope of the present invention thereto.

(Quantitation of hCG in blood)
An immunochromatographic specimen having an anti-hCG-
B antibody fixing line and a broad band of a complex of

anti-hCG-a antibody and gold colloid in nitrocellulose

membrane, is manufactured. This specimen is shown in figure
2. In the figure, the specimen includes an antibody fixing
portion 5, a marker holding portion 3 where the complex of

anti-hCG~a antibody and gold colloid is contained, which is
disposed before the antibody fixing portion 5, and a sample

addition portion 2. The manufacturing method of this specimen
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EXAMPLE 1.

Preparation of chromatographic specimen:

An anti-hCG-~0 antibody solution, the concentration of
which is adjusted by dilution with phosphoric acid buffer
solution, is prepared. This antibody solution is applied onto
a nitrocellulose membrane employing a solution discharger.
Thereby, antibody fixing line for detection is obtained on the
nitrocellulose membrane. After being dehydrated, this
nitrocellulose membrane is soaked in Tris-HC1l buffer solution
containing 1% skim milk, and is shaken gently for 30 minutes.
After 30 minutes have passed, the membrane is moved to a Tris-HC1
buffer solution bath and is shaken gently for 10 minutes and,
thereafter, it is moved to another Tris-HC1l buffer solution bath
and is shaken gently for another 10 minutes, and thereafter,
the nitrocellulose membrane is washed. After being washed
twice, the membrane is taken out of the washing solution, and
is dehydrated at room temperature.

Gold colloid is prepared in such a way that 1% citric acid
solution is added to 0.01% gold chloride acid solution at 100°C
while circulating. After circulated for 30 minutes, the
solution is cooled. Anti-hCG-a antibody is added to the gold

colloidal solution which is prepared in pH 9 by 0.2M potassium

carbonate solution and then the gold colloidal solution is

stirred for several minutes and, thereafter, 10% BSA (bovine
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serum albumin) solution of pH 9 is added in such amounts that

the final concentration thereof will be 1% and then the gold
colloidal solution is stirred, whereby antibody gold colloidal
complex (marker antibody) is prepared. Then, this marker
antibody solution is subjected to centrifugation for 50 minutes
at 4°C by 20000G to isolate a marker antibody, and the marker
antibody is suspended in washing buffer solution (1% BSA,
phosphoric acid buffer solution), followed by centrifugation,
whereby the marker antibody is washed and isolated. This
marker antibody is suspended inwashing buffer solution and then
filtrated with a 0.84m filter and, thereafter the marker
antibody is prepared to be 1/10 of the original gold colloidal
solution and then stored at 4°C.

The marker antibody solution is set in a solution
discharger, and applied onto a part of the anti-hCG-/4 antibody
fixing dehydrated membrane, which part is away from the position
where the antibody is fixed, and thereafter, the membrane is
dehydrated. Thereby, the marker antibody holding portion is
produced on the fixed membrane.

The antibody fixing membrane including the marker
antibody holding portion, which is prepared as mentioned above,
is stuck onto the reaction layer carrier support, and non-woven
fabric which is dehydrated after being impregnated with
surfactant as hemolysis agent and glassfiber filter are added

as a sample addition portion and an absorption portion,
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respectively. Thereafter, the membrane is cut into strips of

0.5 cm width, whereby a specimen is fabricated.

EXAMPLE 2

Preparation of sample:

Human blood to which heparin is added as anticoagulant
is prepared so as to have a hematocrit value of 45%. By adding
hCG solutions of known concentrations to this blood, hCG
solutions of various known concentrations are prepared.

EXAMPLE 3. |
Examination of wavelength at which absorbance is to be
measured:

20041 or more blood containing hCG is added to the sample
addition portion on specimens, and then it is developed in the
direction of an absorption portion, thereby to perform an
antigen-antibody reaction, and a coloring reaction in the
antibody fixing portion. The state of coloration at 5 minutes
having passed after adding the sample to the specimens is
measured with a reflecting spectrophotometer (CS9300; Shimadzu
Corporation-made), and then arithmetic processing of the
coloration degree is performed.

The blood (hematocrit value 45%) containing respectively
0 U/1, 100 U/1, 1000 U/1, and 10000 U/l of hCG, are added to
specimens, and then developed. The states of coloration at the

antibody fixing portion on the specimen to the blood of

respective hCG concentrations, are measured with the reflecting
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spectrophotometer. Absorbances at 520nm and 610nmwavelengths

are measured, and are substituted for a previously-prepared
calibration curb which shows the relationship between the
concentration of hCG and the absorbance. The result is shown
in figure 3. Primarily, when absorbance of blood containing
1000 U/1 hCG is measured and substituted for the calibration
curb, the hCG concentration ought to be 1000 U/1. 1In practice,
however, there is a slight divergence, and by the degree of that
divergence, accuracy of the measurement can be known.

Figures 3 are diagrams showing quantitative performance
in the case (a) of measuring absorbance in chromatographic
quantitative measurement at the wavelength of 520nm and in the
case (b) of measuring the same at the wavelength of 610nm. An
axis of abscissas shows hCG concentration of the sample added
to the specimens. An axis of ordinates shows a converted value
of the antigen concentration, which value is obtained by
substituting a signal from a marker in a coloration region on
the specimen for the calibration curb.

Hereinafter, the effects will be described of the case
where the measurement is performed at 580nm or less wavelength
and the case where the measurement is performed at 580nm or more
wavelength, in the chromatographic quantitative measurement.

In figure 3, converted results of the concentration of
the analyte are shown on the basis of the measured values of

coloration degree at 5 minutes having passed after a liquid
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sample is added to the immunochromatographic specimen. As the
marker reagent in both cases of (a) and (b), the same antibody,
gold colloid complex, is used. Initially, when the measurement
is performed at 610nm (figure 3(b)), CV values (coefficients
of variation) are within the range from 0% to 15%. On the other
hand, when the measurement is performed at 520nm (figure 3(a)),
CV values vary from 35 to 45% by receiving affects of blood
corpuscle pigments, and this large dispersion indicates that
the quantitative performance is inferior.

In this embodiment, the result has been described using
the gold colloid as the marker. However, the gold colloid
preferably has a particle diameter having an absorption at 580nm
or more wavelength. In addition, if the marker except the gold
colloid is colored particles or water-soluble pigments, the
measurement is desirably performed at a maximum absorption
wavelength of the colored pigments, for example, around 650nm
wavelength in the case of blue particles or blue pigments, or
at an arbitrary 580nm or more wavelength in the case of carbon
black. The measurement wavelength comes from the absorption

wavelength of the colored reactant.

Industrial Availability
In the present invention, when chromatograph analysis is
performed for qualitatively or quantitatively analyzing the

liquid sample by utilizing antigen-antibody reaction, the
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marker itself or a substance produced by the marker is made to
have the wavelength region including the absorption wavelength
which is different from the absorption wavelength of the sample
containing the analyte, or having the same absorption
wavelength including the absorption coefficient which is
sufficiently higher than the absorption coefficient of the
sample, thereby performing an analysis without preprocessing

the colored sample such as blood.
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CLAIMS

1. An immunochromatographic specimen used at the qualitative
or quantitative analysis of an analyte included in a colored
sample, wherein

a marker itself or a substance which is produced by the
marker has a wavelength region including an absorption
wavelength which is different from the absorption wavelength
of the sample which contains the analyte, or having the same
absorption wavelength including an absorption coefficient
sufficiently higher than the absorption coefficient of the

sample.

2. An immunochromatographic specimen used at the qualitative
or quantitative analysis of an analyte included in a colored
sample, wherein

a marker after completion of reaction or a reactant by the
marker, has a wavelength region including an absorption
wavelength which is different from the absorption wavelength
of the sample which contains the analyte, or having the same
absorption wavelength including an absorption coefficient
sufficiently higher than the absorption coefficient of the

sample.

3. The immunochromatographic specimen defined in Claim 1 or
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2 wherein,
in the case where the sample is blood, the absorption
wavelength specific to coloration generated on the specimen is

580nm or above.

4. The immunochromatographic specimen defined in any one of
Claims 1 through 3 including a region for holding a substance,

which destroys cell components included in the sample.

5. The immunochromatographic specimen defined in Claim 4
wherein
the substance which destroys cell components includes

inorganic matter, surfactant, or saponins.

6. The immunochromatographic specimen defined in Claim 5
wherein

the inorganic matter contains chloride.

7. The immunochromatographic specimen defined in Claim 5
wherein

the surfactant contains nonpolar surfactant.

8. The immunochromatographic specimen defined in any one of
Claims 1 through 7 wherein

a coloration degree is qualitatively or quantitatively
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Claims 1 through 8 wherein

the marker includes at least one which is selected from
a metal sol, an oxidized metal particle, a non-metal sol, a dye

sol, a colored particle, a pigment, or an enzyme.

10. The immunochromatographic specimen defined in any one of
Claims 1 through 9 wherein
the analyte contains at least one of plasma protein,

bacteria, and virus.

11. A chromatograph analyzing method using the
immunochromatographic specimen wherein

the colored sample containing the analyte is added to the
immunochromatographic specimen, a coloration degree on the
specimen is measured at an absorption wavelength specific to
the coloration, and

a marker itself or a substance which is produced by the
marker has a wavelength region including an absorption
wavelength which is different from the absorption wavelength
of the sample which contains the analyte, or having the same
absorption wavelength including an absorption coefficient

sufficiently higher than the absorption coefficient of the
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12. A chromatograph analyzing method using the
immunochromatographic specimen wherein
the colored sample containing the analyte is added to the
immunochromatographic specimen, a coloration degree on the
specimen is measured at an absorption wavelength specific to
the coloration, and
a marker after completion of reaction or a reactant by the
marker has a wavelength region including an absorption
wavelength which is different from the absorption wavelength
of the sample containing the analyte, or having the same
absorption wavelength including an absorption coefficient

sufficiently higher than the absorption coefficient of the

sample.

13. The chromatograph analyzing method defined in Claim 11 or
12 wherein,

in the case where the sample is blood, a signal from the
marker in a coloration region is measured at a wavelength of
any 580nm or above, thereby qualitatively or quantitatively

analyzing the analyte.

14. The chromatograph analyzing method defined in any one of

Claims 11 through 13 wherein
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the immunochromatographic specimen includes a region
where a substance which destroys cell components in the sample

is held.

15. The chromatograph analyzing method defined in Claim 14
wherein
the substance which destroys cell components includes

inorganic matter, surfactant, or saponins.

16. The chromatograph analyzing method defined in Claim 15

wherein

the inorganic matter contains chloride.

17. The chromatograph analyzing method defined in Claim 15
wherein

the surfactant contains nonpolar surfactant.

18. The chromatograph analyzing method defined in any one of
Claims 11 through 17 wherein
a coloration degree is qualitatively or quantitatively

analyzed with a spectrophotometer.

19. The chromatograph analyzing method defined in any one of
Claims 11 through 18 wherein

the marker includes at least one which is selected from
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a metal sol, an oxidized metal particle, a non-metal sol, a dye

sol, a colored particle, a pigment, or an enzyme.

20. The chromatograph analyzing method defined in any one of
Claims 11 through 19 wherein
the analyte contains at least one of plasma protein,

bacteria, and virus.



