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Quantitative Measurenent Method, and Chromatographic Strip rZQﬂﬂ
Technical Field The present invention relates to a chromatographic

quantitati.ve .. 10 measurenent appar REpPRIjod of chromat ographic
quantitative neas- urenment and a c?ﬁo@%@gra hic strip for use in -

chromat ographic quantitative neasurenent for the purpose of mnaking
quantitative neasurenents on a substance to be tested through the use of
an anti gen-anti body re@brimatogtaplBa QugntitativesMeassremepevies,us f or
carrying t a chemcal te or..pre-nmarket test. _of |iquid sanple serving .
as a subst’ance to be testezi,uf’éltﬁéggﬁ er%%%thqcts aéht uring an

application of inmuno- chrQ@Bﬂgﬁ%@;ﬁ%isgﬁmgdawgogen- ant i body

reacti on has been wi dely in use. measur enents us 20 ing an

I mmuno- chromat ographic strip have been perforned by a sem quanti- tative
measur enent. nethod. A description is given to an exanple of the

conventi onal hechaigad¥eeld met hod. Fi g. 6 is a plan viewto show the struc-

ture of a conventio i_munqg- chr opmat o hic strip. As Fig. 6 shows, the
conventional i muno- ?&Fﬁ?%ﬁr’a"ffﬁpgggt ﬁ%g?@p"?‘ '8‘8&“@3@ quantiadiyg e 25
| oadi ng a bl Aty n i Aladfashi ctive
| ayer - 421(§1ndﬂgai\s/\§teer abdsorp'fgl ﬁ%qﬂ %eggéggf%ﬁ%%)gg%eqés a%ng\eﬁaég% nove
t hrough t hes eueaysrtandihehdoatstbgraphicstgipnfor eé i clgrohmytegraphihehalstitative

| abel i ng real%gnt whi ch flés&gade novabl e by having liquid sanple infiltrated
therein. At Peagqregieat g dpeeupase of 22 quantHativg meagarmantde® Bi zed

bond 1 onct i or g 1 e ER8R ehyeRl e B9y Ao PR IIRA Hachilt . R

| east one reactive layer 42 has a plurality of reaction.areas 46C forned
of a predeterm ned nunber of 1 22 SEP 2003 bi ndi ng reagent i mbilized
sect i ons, IeachackerawndAabed |ike a |inear strip. ' :

As an apparatus for carrying out a chemical test or pre-market test
of liquid sample serving as a substance to be tested, a measurement appara-
tus featuring an application of immuno-chromatographic utilizing an antigen-
antibody reaction has been widely in use. Conventional measurements us-

20 ingan immuno-chromatdgraphic strip have been performed by a semiduanti—
tative measurement method. A description is given to an example of the
conventional measurement method. Fig. 6 1s a plan view to show the struc-
ture of a conventional immuno-chromatographic strip. As Fig. 6 shows, the
conventional immuno-chromatographic strip is provided with a test sample

25 loading area 43, a labeling reagent holding layer 44, at least one reactive layer

42 and a water absorption layer 45. Liquid sample is allowed to move
through these layers. The labeling réagent holding Iayer 44 holds a labeling
reagent which is made movable by having liquid sample infiltrated therein.
At least one reactive layer 42 has a biﬁding reagent immobilized therein, the

30 binding reagent exercising a function to carry out spectfic bond reactions with

at least one analyte that has drifted thereto. At least one reactive layer 42

has a plurality of reaction areas 46C formed of a predetermined number of



The water absorption |ayer.45 exercises a function to :absorb water froma
test sanple that has drifted thereto. The i nmuno- chronathZaSEﬁ $003p of
above is referred to as a reac- 5 tion layer carrier. Aliqurd sanple 1s
-added to the reaction layer carrier and left standing for a fixed period
of tine. By dnadingnpagerdinmubilzed setibhgreachHadingpirped 16t £ lineaf iskep.
period of ti m wh th%rS a sublstangg to be checked. exists or not is
det er m ned. %Wég%é} PRI YRR &R erereiser @iuacEanye absarb watee dromp atthet t est -

sanpl e | oadi 1A D& ebh GH anple infiltrates in the 10 test sanple
| oadi ng area 43 agzhég%%ies %ﬂgﬂ?%ggl i ng reagent” hol ding |ayer 44. The

| abel ing reagent is Tﬁ%@ﬁd&&ﬂﬁtb@ﬁﬁﬂd&i@e&%&% hOldied kaUS réﬂtc-ﬁz

the liquid sanmple infiltrates therein, resultfing ininfiltration o

:cabel ing ﬁea-h@élﬁyerﬁaﬁiQMe‘li liguic samplenis a([jcbhdl_ toviﬂlh e:mﬁgﬂﬂay@ﬁarml ' gtahﬁl .
or egoi ng pr Gees e panal.ytes contajned int i.quid sanple and the

| abel i ng reaé@ﬁtsscgtpémﬁoﬁqaéadﬁ%?s&tﬂ%’éﬁh&h%- p;hﬁdlfgéch@&?plc@ﬂaM§@Q§mpl ex
causes speci fg | | S c| el t_of, t.he binding reagent
mob | | ped ooay RERSaltRor't fiked difiol dPP) FEBARY A PibireRen bepr Aol

t her eby bri ngixigis atvondt & detepmahédin Iﬁ/b@@'spbéiﬁﬂa]l}\/,\hﬁﬁeﬁ%e%@tﬁﬁi somple i

anal ytes cont aj Sd in the liquid sanple is 20 small, the quantity of the
| abel i ng reag’aﬁlg detpe destysaapledoading arral43, ths liguidsample infiftratasin theer e

are im0 ol AhdiRe Bl u3RSn e nil o b oreed Kelimaarer 44
plurality of Thalabeling fs'éa%‘fht @re%ﬁﬁ}%&%n tﬁé‘?ﬁ%@ﬁ)ﬁg%@&%&:ﬁ;a e%jﬂgﬁ Ceg» 4%&?%9[ he

nunber of linear strips where a coloration reactio
ot her hand; Viund shapdeinflitates théreinnebyltes irsinfiltgeionrofbeihbélng roe

quantity of the labeling,reagent conplex becomes also large, resulting in
havi ng t he arZh® “?BHZL%a? }ﬁ?'sggp%F%ﬁthﬁ laves 42 orPusipedhe foregomgproeasectheo a -

downst r eam argay) %&%E,ﬁé&: | £a5..400C f fhe plurality of. Linear
strip-like shapeygj.es 30 nve% %bngﬁﬁsaé%@&%dnrgg? ggﬁeﬁfg‘%ff%%%% W& ]'fﬂl} {,11 pl e,
checki ng 15he togethbeto pfodute @uiples. OThb&e coBpkix Qfusds %ﬁéciﬁ@@éaéﬂtﬁfsewﬁﬁe
coloration reactio takes pl ace,  has allowed the concentration of the

anal ytes - contthe g repgent of the binding reagent immobilized section in the linear
strip structurgd reaction areas 46C, thereby bringing about a coloration reac-
tion. - ‘

When the quantity of the analytes contained in the liquid sample is

20  small, the quantity of the labeling reagent complex becomes also small. As a

result, the areas where the coloration reaction takes place in the at least one

reactive layer 42 are limited to an upstream area of the reaction areas 46C

formed of a plurality of linear strip-like shapes, thereby ending up with a

smaller number of linear strips where a coloration reaction takes place. On

25 the other hand, when the content of the analytes is la.rge'in quantiﬁr, the

quantity of the labeling reagent complex becomes also 'large, resulting in

having the area, where the coloration reaction takes place, extended to a

downstream area of the reaction areas 46C formed of the plurality of linear
strip-like shapes.

30 Conventionally, according to the foregoing principle, checking the

number of the strips of the reaction areas 46C, where the coloration reaction

takes place, has allowed the concentration of the analytes containeci in the

2



22 SEP 2003 liquid sanple to be determ ned sem quantitatively on a scale

fromone to three; fromone to five, fromone to ten and ttEZLﬁEPb?Bﬂsen
- - - O

"large" and "small". A nmethod for quantifying the analysis
i mmuno- 5 chromat ographi c according to the nmethod as above is disclosed in

the Japane sqifia§ eampeesad @%@Erﬁﬁﬁbd%@%@ﬁaﬁ@tmﬁ@iﬁéﬁ?’ e E%S&”Bh@ to

According to the conventional technology as disclos ove,

i ndependent | ythireaydbom driez trd five nffongoneagenh drsl dhlesﬂﬁES‘tmtwteena‘laﬁgw ahh&y of
reaction areql ations ona chromatographic strip in such a way as the
concentration® t | east one ana 10 |yte increases successively from

upstreamto downstregm e gchr ra h|c rip. countin
visual ly the nunber, ‘Q %yggt |f§1hn gr ea%ﬁ’a# %bﬁ}satqegﬁlt t &E’ﬁ[ﬂémat t he
plurality 5of dh@mhtdgiapm@cMg %e%éﬂﬁ@ﬂiawvtehs dié%?ongM%HQJé

-sem quantitative neasurenents of the anal ytes' can be conducted
Anot her convestFaant Umm@i’ubhcﬂnm INes di5-5743, Hor dzmapkse Aavedihg to

oo oos PR L?ﬁﬁ?t’%t@wl ] ga i 5%&9%9@@”}0%;%%5 aYq) e D Cé’é‘dvaﬂgy's&g%'obi-
det er - HREh At |
ralyt os i n (2ad VAL o4 fehe 1 Mpiclledo Sfpdiby AR BT bhealloeidilion 2.

antibody to bﬁr@nammaﬁﬂlctéﬂﬁpdbﬁubhw Wiy tBehaeshshitFonodl fAbadtAHeCRG-1 N
quantity. Accor di ngly, sem quantification of the analytes is facilitated.

Still and@nerY@omﬁeérﬁéﬂmsém@bblf@m upstugawy to dowrishreahe of 4pawhsematkat ent
Unexam ned P H8- 240591 .. r di h| S conven- t jonal

t echnol ogy, ;%5 sa éNq%y SoEAag 1] nﬁif’n aﬁ’reﬁ F“Ee""é"‘tW %1'325 and
a reaction t alRratlbls€ occtis - thé'i)lﬁi‘é]ﬂ?tof(%ﬁa&?drpé.ﬁéd ith 2

predeterm ned detection area. In~other words, suc S|gna s as’ a sorp I on,
ref | ecti on- arthettindingkeagent, serdgqeantitative mbaswelmmis odths aaalytedcimkes

pl ace are nea d,by neans of a rreasurenent instrunent for detection,

t hereby al - Rﬁﬂ%‘*ﬁhe quantification of neasurenent results to be carried

out. 30 Tae measur enepicy F&E‘; ' HHH{& {naﬁ:lé |

speci fi c-lighar acteristi CSB{(; ar?%zlgﬁp%%dﬁ- an %%9&?@&&? t ap%geg%'\f#e?gd and '
Unexamined Publication No. H6-341989. According to this conventional
technology, an antibody against at least one analyte that exists in a predeter-

mined immobilized quantity allows a fixed quantity of the analytes in test
~ . sample corresponding to the quantity of the immobﬁized antibody to be bound,
20 thereby having the analytical object reduced in quantify. Accordjngly,
semiquanti:ﬁcatibn of the analytes is facilitated.
Still another conventional technology is disclosed in the J apanese
Patent Unexamined Publication No. H8-240591. According to this conven-
tional technology, test sample is added to an immuho-chromatographic strip
25 and a reaction takes place. Then, an extent of coloration is measured in a
predetermined detection area. In other words, such signals as 'abslorption,
reflection and the like of the area where the coloration reaction takes place are
measured by means of a measurement instrument for detection, thereby al-
lowing the quantification of measurement results to be carried out.
0 - The measurement principle of immuno-chromatographic allows the
specific characteristics of an antigen-antibody reaction to be utilized and

also can be used in examining a variety of objects to be analyzed. However,



al so can be used in examning a variety of objects to be anal yzed. However,
3 22 SEP 2003 the conventional inmmuno-chromatographi ¢ nmeasurenent as

described in above just remains as sem quantitative maasurez:gtsgpnm on
surenent s

the kinds of objects to be analyzed and nakes quantitative

| mpossi bl e, thus setting a limt of allowng only sem quantitative
measurenments to be perforned according to the kinds of objects to be 5
anal yzed. the eprveatiopad immunpschrpmatographiy meesurementoay dasaribed dngehovejust i ve

of 1 mmuno e Ao AE Ak i@ tohoBleR p i A5 h M ROZ ) B0 15 b pudlped™® ¢

conduct ed ahg nidkes gaantivdtivenmedsnremene- ingpossibR] dgiks aphing Skimittef dlfowisg only
concei vabl e that a_ nethod for neasuring the concentration of 10 at |east.

one anal ytEMgNREHGYe MRsuERsymRtoghe pefamediasrrrivgdp the kingdarof ebiecisgRtbeand
shade §s %Ral%d9$%ere%%nitahé§°@éﬁrl5h%%§i dd™MH izé:Qrcﬁﬂﬁﬁ QU@ RaSurdhbhP 1S
used, the devel opment of a chromato rapf‘n c application has been nade under
t he condi eppmatuhefor wbtaimieghami ecduratontmadysis srepuit by Heaose bEniemnnd-

all owi ng the reaction speed to be controlled artificially. Therefore, the
osnotic sP 8813%%%&%%? Bgés i s dependent on the osmotic ability 15 of the

test strip itsqlfen YRARitARRCHELSRhdhts LRE RBRIRELL b§PRETudeS oflGRENRGREo-ON T he

timng of neasurenent, the kind of a test strip, positions on the test
strip, thehigowingraphiostrip; igis epnceiushie that e mectpdfor mepswingaht abwiehiratipm efagent

and t [ r ' LNy a range .of .. variation in.colorati,on | evel
on t hJi;@t eé{ﬁ%%stt P ﬁ%g}l%eg%%%eonreggg? #15h og?%lgrapgn? Vﬁf ?retgatt ‘?ﬂhg%?%%%afif’és 9 ace
in | ocati beussll Wi sdegivesatieial angher eirb@atogRiphlc dip Esl”'@seﬂ?ﬁﬁtde%lo?m@ﬁ
limted 20 to the specific place in location is neasured, a resulting

: a, |
measur eneff % chemategaphie oanpdication daydepegumade wider dherorandition; mhete oo a
| abel I'i Ng{-ERA5H ' | L fi culst r
concentr a’ﬁeon of tlgma (g'?%’ @ﬁﬁ%@ac%&%?ﬁ?éc&’%ﬂé% {htgtr?%g% Sﬁnéétd ﬁo 2138 ﬁﬁ%@g}eg al
expr essi oattifidglly. Tlesefote, thehasnpeicispesibneanalytauiadepandént\on the ashetability

accor gdi ng i no-c t ogr aphj.c has been ending up, wth close to

semi qﬂéint Pf g‘?it?ﬁémgg%“ a@&?%ﬁlg‘m .CatlJé-tE‘? 8STHGHIC §%0C & g@%‘i“é’% on theaing: 9fc a|

el enent ¢ & ; int ; i [ | et
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reagent capable of binding to an analyte in a sanple
anal yt e i samepler thedquantitybyt adaheiling reagersyandntho dikiec adsulimghinda ofid¢ hange of

| poroas! Naidiioh i SRS Tevel on'BE 0¥, SWAER'E FAKER afci R fibled 1o 2
’ specific place in location and the degree of a coloration level at the reaction area limited
20  to the specific place in location is measured, a resulting measurement error tends to be
enlarged due to the osmotic ability of a labelling reagent as employed, thereby making it
_difficult for the concentration of analyte to be measured quantitatively with a numerical
expression. As a result, the performance of quantitative measurement according to
immuno-chromatographic has been ending up with close to semiquantitative

25 measurement.

US-A-5 851 840 discloses an analytical element comprising a plurality of reactive
areas including a binding reagent capable of binding to an analyte in a sample. The
detection of the analyte is carried out by observation by an optical method of the
increasing in the thickness of the layer containing the reactant immobilized on the carrier

30  caused by binding of the analyte.
US-A-5 378 638 discloses a teststrip for the determination of an analyte in a

liquid sample, said teststrip consisting of a carrier layer such as a plastic layer having a



30 caused by binding of the analyte. US-A-5 378 638 discloses a teststrip
for the determnation of an analyte in a liquid sanple, said teststrip

consisting of a carrier layer such as a plastic |layer havin aoﬁﬁﬂ%
2003 plurality of sets of conpartments, wherein each of saiﬁz S
conprises a reagent applied in a predeterm ned pattern by an | nkJet

process. WO A-97 09620 di scl oses a chromat ogg%phi_c strip as nentioned in
the backgheeiy efr setyoft ompsrtmeain vahastin ceech f said Irompspaentst eprmpriges &

conprisin ' f 1 5?89 I jon area |ines including
a bindi ngg?agglggﬁbﬁ?dn%o r?ﬁle;cg@htlﬁdeé&&en agnlgfn%g ti (r?c;é%%'ons area lines. WO A-98
39657 di scl osedVa-A97o0a620yrdigpiioses S r tipomatogeaphiconath i 43 ti@itiohar kigr gwnd art

of the present application with respect .to Fig. 6, caonprising a series of
spati al | yﬁé‘gﬁ@é‘?‘sﬁeﬁd’t PRt e eplch ipRyithiernsat ifia- Bi PRMPISIRGAgeves of

i mobi &1 Zgghtfal§ rs@bé}ate&%eﬁﬁbﬁ"a@eaﬁ?ﬁ’eslﬁzmgin?ci Bﬁﬁﬁxgﬁﬁeﬁ i (PR thershd | P
having area lines as the reaction areas $o that e“bondi ng reagent I|s not
cont ai nedandcalibeations axdgllimesrat erials uniformy. The present invention deals

with realizati o) .0ographi c .quantitatijve .nmeasurenent apparatus,
a chromat ogr apwg'%'ggng%%‘{)%gwgsﬁr@ﬁ@ﬁf‘mﬁﬁp d SER B _ﬂ@f‘@ﬂ?dorfﬁt aphi ¢
strip, wheaayoundearfloite gradehl SppTRAGO Qﬁﬁﬁ%gj&:@{ foOFi%‘.iP@omﬁhéiﬁﬁrH@,@fies of A

u

chromatographic is allowed to be enhanced. Summary “of the |nvention
chr omat ogpRASellY: sepazaied reaetiancarpeinesrinctoding abpding 1eagent tomgbiliged therdie pr esent

[ hon, wh b ) i f | I ined i
ot i Sl o P2 A8 A28 707 bR deRn e GRS P ARG B B no:

a sheet - | réaetianlidds Suphar thesbipaig teagerd is lotrdhiatnedoh MetwaRbe MRiehisAl
| ayers that, _can be noistened with liquid sanple, said 25 plurality of
wet t abl e HB¥MI% | ayers conprising at least a test sanple |oading |ayer, a

reactive layer Tﬁ@fi}é&@maﬁﬁrgﬁtmﬂ ﬁ@alé MG reafizAiof! S8 %h:%ﬁlgl?%@}%f lqugrﬁit%tﬂ%

support sheet; sai reactive [ayer conprising a plur reacti on
areas, eauvkaswe¢raenti appalrtusi anghroasgegriphic amahtitatiof nicakiragenin nretled eidita on as
a resylt Olfg rsngg]ci fic reacti onbvvith a substance that cqntains. said at | east
one ahal yfromaigeraphic strip, wheteby dhe guanfifaiiye dneasurement, geréqraysnes i Hpmyro-

chromatographic is allowed to be enhanced.

Summary of the Invention

20 A chromatographic quantitative measurement apparatus according to the present
invention, whereby the concentration of at least one analyte contained in liquid sample is
measured, comprises:

a chromatographic strip comprising: a sheet-like solid support supporting a
plurality of wettable material layers that can be moistened with liquid sample, said

25  plurality of wettable material layers comprising at least a test sample loading layer, a
reactive layer and an absorption layer in a direction parallel to the support sheet; said
reactive layer comprising a plurality of reaction areas, each retaining binding reagent
capable of taking on a coloration as a result of specific reaction with a substance that
contains said at least one analyte, said a plurality of reaction areas being disposed at a

30  plurality of locations uniformly on the reactive layer; and

4a



30 plurality of locations uniformy on the reactive |ayer; and 4a 22 SEP
2003 col oration | evel neasuring neans to conduct quantitative nmeasurenent

with nunerical expression on coloration |evel of at |eastaqt
reaction areas of the plurality of reaction areas, wherei 2 Zﬁﬁﬁg{m@% on
| evel measuring neans has the function of conducting at 5 |east one

measur enent of an optical nmeasurenment and an_i nage neasurenent of said
col oration | evéplogtionplsvelomsasringnmenns 1o condust  ghaptitative apgasprement oithon

bet ween saj pclell : e g | | p ' | east
one. anal y eiieRblt Bxbliasibf 98 Hordth SRk E UL RGN GPHOR Ralifof Bt B
measur enepluraljtp af atavtdon dresd, her conpri ses a conput ati on- processi ng devi ce

for subjecting nea ur&gent, r suLt 10, of the coloration level tqQ a
conput ati on pr SEEEdn fjen ge;}'e BisAtiring; 1Beans has theRmetion gt replusting Ak

anal ytgs st Bnd iR Heméht G £NBHRE[ ﬁ&aﬁgelggﬁg@g Fﬁi&x}i@g}e”'@?éﬁ&@%f@ﬁmd of

the present invention for neasuring t st one
anal yt e coolositioadeviehof thqeblratmpha ccompiin fesspetifie retcts betfveer Said Ajnding

roviding_a chronat.qgraphi c strip conpri,sing: sheet-like solid ort
R opor t 1 aEtgel O R BRG cDb aiPs T Basf SheBRGe: har can bo nor St ened
with liquid s@Ric8larl§ahefeRtd dki dhorRhtopRbhRGAnIRIGE niasir@¥BhSaffafRed Si ng

at least a test sanple loading |ayer, a reaclive |ayer and an absorption
| ayer in Audicr sempysespaeanpeitionpropessogplsyice fongehjecting thepsmenentaesinty er

in duier compoy _ vice 9hselliclingad Beracuints
capant 3 oft (e pigfelbi Bhels FE L sRRufFRR PETRS, i, e ol gt O

| east onecomealration ofshé shabitey 8 infntnter.r eacti on areas bei ng di sposed at a
plurality of | ocations wunjfor m,t)é,on the reactive |ayer; and (b) noistening
t he chromat ogr &pHirematographicyiuapisiaive PHcEAement ine the peesprtanyantignfore at

| east one,qn Ghe kel G AL, At : I - one 25
analyte into co ta%t vviet é?ﬁ‘ﬁ%ﬁ"&?ﬁ%@%@g@?ﬂ@%ﬁ‘%@%?q&ﬁggﬁﬂeﬁgﬁ@m@
condi ti onthefstepslofir ati on in at |east two reaction areas of the plurality of

reactjon areas, .the goloratjon being.taken on by.specjfig, bond between the
bi ndi lﬂfg reagen{a)amav‘fﬁﬁ’@ &y LML IRE o5HIP n@org%?l{%nét SIFE'@ET@FGOW da SEPRATe

sai d col okgipofthg REIRGLITESS WetdblRYmiRYiaPlayls 18Ahn YeemBRARMA SHRD Uighid an
opti cal neasuremnent and an
sample, said plurality of wettable material layers comprising at least a test sample loading
layer, a reactive layer and an absorption layer in a direction parallel to the support sheet;
said reactive layer comprising a plurality of reaction areas immobilizing a binding
20  reagent capable of forming a specific bond with a substance containing said at least one
analyte, said plurality of reaction areas being disposed at a plurality of locations
uniformly on the reactive layer; and ‘
(b) moistening the chromatographic strip moistened with liquid sample
containing the at least one analyte, and bringing a substance containing the at least one
25  analyte into contact with the binding reagent; and
(¢) measuring a condition of coloration in at least two reaction areas of the
plurality of reaction areas, the coloration being taken on by specific bond between the
binding reagent and the substance containing said at least one analyte, said coloration
being measured by way of at least one measurement of an optical measurement and an

30 image measurement, and deriving by computation the concentration in a numerical

expression by subjecting to computation processing the foregoing measurement result.



30 i mage neasurenent, and deriving by conputation the concentration in a
nuneri cal expression by subjecting to conputation processing the foregoing

measurenent result. 5 22 SEP 2003 A chromatographic strip 02 zkggpw
invention for use in neasurenent of the concentration of ar Te e

anal yte contained in liquid sanple by way of at |east one of the optical
measur enent or image nmeasurenment conprises: a sheet-like solid support
supporting a piufFbomalogsphie siripmichepresentaneentiontfor yse inemessuresnent @fdhie wi t h

the |iqui ' ' -0 - i.al onprising at
| east a tgglﬁégglﬁtg neéﬁ%[g%##\gﬁ%aﬁe% ? gémf%@é{l:ﬁ i\}(gmﬁgélg@egbﬁd‘!v%g% slgarsgp I|1%r§#‘l ayer
in a diredhd guicajpacashteatent or infge sngapnemestwaiprisedier ei n sai d reactive |ayer

conprises a pl g:?gl ity of reaction areas retaining a binding rea?ent

capabl e of t akifrigeSike Sob sPerRarbrrrRerime RRlralith Pt Bsdehle materiabubef ern ba th a
subst agce fdiabn ARl Shrilfle ERRSIANG SRS maRhAl RIS BbhbitsiBh at y

reaction 10 areas being disposed at” a plurality o ocations I
on the redssi & test sgreple lGmiing baykarl rpagivefleyar edd anhabsowptibmbdyer irah elieation

i t | e | oadi | abel | i . t hol di.ng | :
o Penar - BeliFth BF PrbensBect e Bl Gk shur iqeven biorSi Diupiie gt floaditn »
way as pakdthb edtaifihgthBingikiragRnOlaphbR cTURERE bn ajq%ldﬁ'ﬂ%r?z%l% 1361t BF spepd one

reactive |ayer has the reaction areas, and Wwherein the |iquid sanple passes
t hr ough t KRACtems withanpibstanesabipirgpnininsesaid attedst ane anadyigesaid plotalitngf teagtéon  at

I 1.y 8. ' I ively i hi der.
Thas., "Gocrl ek Sipfit Rty ARt Kbl BBbnB i BB kier t o mance. of

20 i nm uno-chromat ographi ¢ quantitative neasurenents is allowed to be
enhanced remarkaply. 6 2 2 SEP 2003 Brief Description of Drawings Fig. 1
is a schemati c Ppelcyelymreierred. dhe wettable matsrals sgmppinese igsisample lpading area,

mvent | on SR Rl ol LR 18 of A B ind (2 RLBRER ey L
measur e- fantedrie stodch way anpazaléaiph aheysuefabe df the stpmit, t he present invention.
15 wherein the at least one reactive layer has the reaction areas, and
wherein the liquid sample passes through the test sample loading area, labeling
reagent holding layer, at least one reactive layer and absorption layer successively in this
order.
Thus, according to the structures as described in above, the performance of
20  immuno-chromatographic quantitative measurements is allowed to be enhanced

remarkably.



Fig. 3 is a perspective viewto show the structure of a chromato- graphic
strip -as,used in the chromatographic quantitative rreasurerrent a ar at us
in an exenpl ary enbodi nent of the present invention. 10" Fi g E{ﬁ

vi ew of a chromat ographic strip to show a pattern of reactlon ar eas on at

| east one* r%ﬁ&f%@g&ﬁ%ﬁ)‘iﬁdfﬁ)ﬁ%@égml ary enbodi nent of . the present.

I nvention. Fig.- an vi ewwof a chromat ographic-strip-to show

anot her pat:. tern ofFrgeaQ‘s laofthafRAk: WtspéctiveaibwTe élﬁ%ﬁiatté@:a ﬁY@ﬁuéﬁh—an N
" exenpl ary. enbocl i - 15 nment. of the present invention. Fig. Is--a plan '
view to show t@hi¥egneamiremens apparaivsdnt i reatmphrynembodigrayshifthetprepent
Preferred Enbodi nents of the Invention 20 A chromatographic quantitative
measur enent ﬁ?ﬁ?rbs in an ex- enplary enbodi nent of- the present i nventi on

measures tghe concentp %leﬂ%o%fs tk%tstbﬁgﬁgpora?l?%ﬁééggh{%o‘ﬁi :;'VCUY% %asgﬁl ;

sanpl e by analyzing t result of

chr omat ogr aphinentethiod inTare exdrhpliay @mlhdaRRint ofthe prebéntiiavamior! a
sheet-like solid support and a plurality of wettable 25 naterials that are

| ami nated on the su t3 Bnd RezpRastive stiewetor shayv tbe structure of hechybrradbd t y
of the wettab terd re. disposed paral l.el on the,surface of the
support and %%B@ssg“ s?ei%{ﬁ% ﬁtﬂ’a §raphis d ti I‘l‘e@éﬂﬁﬁﬁe%?ﬂt ng
| ayer, at | egsdra ﬁ[beinrﬁﬁéiérﬁ )éﬁiboﬁﬂﬂe%@ﬁﬂh@hh@&tﬁc% nti | east one

i ZI

reactive |layer has a reaction area i mo I ng reagent 30

capabl e ‘of0 forni ng afigpdds hipdah wiev of archrdjmamhyMSmpmbahmdi pattéheof
liquid sanple. The result oLe a, colorati on reaction occurring on the at
| east one reair@ c@qq,grqa% a} leagh gne xreactivy layrr sndmorfeapipLy gobediment ofs
measur enent . i = 3 chromat ographi ¢ quantitative rreasurenent

apparatus is pr [ h - chromat ographic strip, a coloration |evel
measuring means to nﬁgsﬂﬁ@a@ﬂ@ﬂweﬁwbﬂébﬂﬁiﬁaﬂo@ﬁaﬁﬁ&@ﬁipﬂfslﬁw@ﬁh@ﬂh%}bﬁﬁ

reaction occurrr n in the reaction areas by oOptical measurenent or I mage
nmeasur ement &ﬁ?ﬁ@?@tﬁﬁ@ﬁoprﬂdésﬁrw wagtive dayardnder empl)amemhﬂda-t i on

the concefpr %bﬂi‘oﬁine&ﬂ&sen@ thdeiion LN @ nu-

Fig. 6 is'a plan view to show the structure of a conventional chroma-
tographic strip.

-r

Preferred Embodiments of the Invention
20 | A chromatographic quantitative measurement apparatus in an ex-
emplary embodiment of the present invention measures the concentration of
at least one analyte contained in liquid sample by analyzing the result of a
coloration reaction occurring on a chromatographic strip.. The chromato-
graphic strip is formed of a sheet-like solid support and a plurality of wettable
25 materials that are laminated on the support and capable of getting moistened.
The plurahty of the wettable materials are disposed parallel on the surface of
the support and comprise a test sample loading area, labeling reagent holding
layer, at least one reactive layer and absorption layer.
At least one reactive layer has a reaction area immobﬂiﬁng a binding reagent
30 capable of forming a specific bond with the analytes contained in the Liquid
sample. The result of a coloration reaction occurring on the at least one reac-

tive layer is analyzed for chromatographic quantitative measurement. The



meri cal expression by subjecting the nmeasurenent result to a conputation
process. Accordingly, by conducting neasurenent at a Pplural iz 0§§P2“03)ns
in reaction areas on at |east one reactive |layer of a chron® ?)/%r [
strip, 10 where a binding reagent capable of formng a bond with at |east
one anal yte idhromaieiabhitetharitita@ve bR cfRAE pPAr s 18§ rbeRibd ShthRhkS
allowed to be neasured accurately w thout needing a control of

i nfiltration dvadiategyaphisfstiipgaicdlosatipt devel Amaauringuhésnd temgasunts qudri-ve
measur enent perfor ce - is enhanced re- nmarkably. 15 Particularly
preferred is & Vegﬁ@"ereé‘ﬁ%’t‘q r? %ﬁ%‘?@oﬁl@aﬁ?%@%ﬁngﬁé the reaction axgas by
reactive | ay tﬁ:%] ' - | | of s L. shape, respec-
tively, in tﬁ(g) o rgan‘%ftsgg%% %/8931&3%ﬁ%fﬁ%#%%ggﬁﬁeér%ﬂPpg%%?%ﬁag?s %c- ]
tion area$ widdvidchid durivdl g co@paeition tHORHckARALIbAVTERE an8BABs Ratt Adnd
spots- |ike shape such as a_dot or a ball, are disposed-at 'a plurality of

| ocat i ons on mprcPoemressien byondjeding the neppurement resedfutar commpeiation

t hereby allow ng the neas- urenent of a coloration |level to be conducted
all over the QISE?Sgce of the at |east one reactive |layer by making a ,
conparison in color i I ' rat:ion. in a
ce?}t)ai, n extent and a%g%oﬁgr%%})g% ‘?’ogr(\ihgﬁgg I?%%“%gﬁgﬁg agac@flg%tg’i Cgﬁb‘i%%l.oéﬂ

di fferent extianteactiom tdreasrofieat Ieas oné ieadteRCldyen of eglirodiRogiaphic BRgEd
uniformy all over the at |east one_reactive layer in an irregular nmanner,

the quanti® atWheres egheansble e forminga bond mithuattlenat aneyanalyriswhen

th | ti et | | ffected.by inftiltrat,i di tii f th

autd sampl ARfBTREh WoRHRIERHEN oprlie b R ETPEe A Resuded, o

spot s- | i ke mafRaratelyWithe@ihéBnd ARHAtroPHf ihARr48&Y e ditisnd G’Hp@ﬁcgsaﬁ@%@.' ting
W

in 30 a cost:reduction. Thus, a coloration reaction takes out -

bei ng af fect elis By residt,i the Iquaatitative meastiveinent gferfdrmarniceuisdenhampled. r&2 SEP --

2003 Particul arl referred is that the foregoing reaction areas with the
. bi ndi ng read®fit tﬁrﬁo bi lized thereon are shaped like a flat plane, _
respectivgy, and dPaRRIEAIAIeBMRN il BB AR AYEL ard el bt N S
structure, the en- tire surface of the reactive layer acts as a reaction
area, ther ebyleastlansiregctivielayer at a plurality of locations in a spots-like shape, respec-

tively, in the chromatographic quantitative measurement apparatus. Reac-
tion areas with the binding reagent immobilized thereon, each having a spots-
| like shape such as a dot or a ball, are djsposgd-at a plurality of locations on the
20  at least one reactive layer in irregular manner, thereby allowing the meas-
urement of a coloration level to be conducted all over the surface of the at least
one reactive layer by making a comparison in color between a feaction' area
taking on a coloration in a certain extent and another reaction area taking on
a coloration in a different extent. Furthermore, since the reaction areas are
2  disposed uniformly all over the at least one reactive layer in an irregular
manner, the quantitative measurement can be carried out more accurateiy
even when the coloration reaction is affected by infiltration conditions of the
Liquid sample. In addition, since the binding reagent is 1mmobilized in a
spots-like manner, the required amount of the reagent is reduced, resulting in

30  acost reduction.
Thus, a coloration reaction takes place without being affected by the infiltrati-

on condition of the liquid sample.



5 coloration reaction to be neasured across the whole surface of the

reactive layer. Further, by having the reaction area di spos% zl)SEﬁyib he
200

reactive |layer, even when the coloration reaction is affect
infiltration condi- tions of the liquid sanple, the quantitative

measurenent is al | ovedrticulgdy Gasferfddsd tAHE tHDFReAGAERE N aié%\s%ﬂﬁlrth‘béer ?rsﬁa

the coloration reaction takes place 10 wi thout being affected at a
i nfiltration koding feagenoimmhbilized theresmapt shapeldiltd flatiplapepreapectiedy, s

that th ti t he ,bi ndi - t i mobili zed th

oacti ve | aycrnd SepELAL R U ERetn e | RGBT fr by apoiaR, e,
tive | ayet SPEBEE kS _ g fortdiy thece

Consi stent. Conponrar g pel AR 0L RS AR RPN MBep B R Tordng B

reactive- |5y etolerationdicagtion to Meciechfi@redofebdsOthedivddle SYTHBLthA r&QRfAt i 0N

reaction takes place under an effect of infiltration conditions of the
liquid sanplleyert Furthenshibbeving thehreactiontsroa dispusediadhsvef thaeemtivier e

ti I { be ful | d, ther.eb | t he, titative
measur ement  15YBe WARY RSP thepolRhiion.geacrian ds plieqRdhy throintiiatianicond:
ti t ak e : t L h
(r:gﬁgi {?gnsaoﬁﬁ?]%e I S\l’j‘ﬂf d sgrrng%’ IﬁE%ﬂ‘ﬁ?%u' ar | yrﬁ_g?%#gﬁ%&&%léﬂé&héa?% ﬁgcar-

reaction ar easedbet divpasatatslyr eln atlidrweordsyide doloratibh iréaditinytaltcs piiced
manner-, thereby allowi.ng a uniformcol- qration to be taken on. As a
result, t ‘t‘f{tbp'&’& 13¢ aégfémfii%t@tﬂi keethednfliratiomeonditiensef thedisrnid gsmple.

Chr omat ogr aphi ¢ quangj | ' ur ane hod in, an. ex l.ary
embodi ment of the prig%ﬁgﬁ%ﬁ? 018%???%%0?9%11&33}9? %@?Hﬁi‘?ﬁgr‘?ﬁf
optical measUgaftERimebilizdRae the 88 kesRtive 1ayd 141t8!Hel Rerfcoh &S Rint ldnCflR A
reacti on areas where a coloration reaction is taking place, tnhe reaction

area bei ng | dér rancBan areds; sesulbiygdphializingispuxifonmn icslonatidayeactionhi Be-i s 30 .
formed of materj al anging fromone to an,arbjtrary nunber, in kinds and
capabl e of beTNy® itﬁl?éﬂaﬂ,gtegﬁﬁoa %%@fﬁ?ﬁwbﬁdmgéﬁﬁmﬁmdn@%‘igﬂ{ ea-.

Penst ‘o 27" SEE SRR Ry oRROALig A1 PR barien, SRRl bR

conput ati on preacties thked piacorasdsreae riffect of infiltitiote conditibis of the hiquid
" sample, it is possible for the reaction conditions of the entire reactive layer to
be fully grasped, thereby allowing the quantitative measurement to be carried
out more accurately. Thus, the coloration reaction.takes place without being
20  affected by the infiltration conditions of the liquid sample.

Particularly preferred is that the reaction areas are disposed on re-
active layer in a uniformly dispersed manner, thereby allowing a uniform col-
oration to be taken on. As a result, the accuracy of quantitative measure-
ment is enhanced. .

25 Chromatographic quantitative measurement method in an exem-
plary embodiment of the present invention comprises the steps of:
measuring by optical measurement or image measurement a plurality of loca-
tions in reaction areas where a coloration reaction is taking place, the reaction
area being located on a chromatographic strip comprising layer, which is
30 formed of materials ranging from one to an arbitrary number in kinds and
capable of being moistened, and also being immobilized with a binding rea-

gent capable of forming an specific bond with a substance containing at least



putation the concentration of the analytes with nunerical expression. Ac-

cordingly, without any control applied to npoist conditions of ZI1€$§@?@03
sanple, the coloration reaction occurring on the test strip i IT dwed to

be neasured accurately with resulting enhancenent in the quantitative
measur enent per-_fqrnance., Rarticularl yref,erred is that the reaction
areas are foroﬁﬁaoa% yt[eﬁgc dec{l%i’&n‘%ﬁ%m\é@g@flfiye layer at a plurality of
| ocations in ghripRisy béﬂﬁﬁuﬁa&?e@ﬁprdce@&ptﬂeomteayﬂeherﬂz%_s&@%!cﬂyirv@tuyo%ﬁ.f .
each respective reaction area wth a binding reagent |1 mobilized"thereon

is formed i n petakiorpihesconicketrationas the aiotly@sdvithimuahercalaexpredsiore alAe-
provi ded one or m)ie of. spots-like_reaction areas |ocated  consistently in
an irregul ar SPEAWEL, washontany gontral aepked & moigsopdiions ehthe hxwd ssmple

i t hout d ' +he infil ' it of. the |iquid sam 15 ple.
Lo 23PNl RRokRS Rl bhALE SR HhATRR s B Bl 0L
on the at | eagdcupdtely wabireylthiy&ihArfeehiBHR R the §laftitaive thbBSs BRI YRy -

areas. I'n other words, there are provided the sane Blndlng reagents in
such spots- .forienshapes as dots or balls disposed on each respective

reaction area uni 20.faor and yet j.n an irreqular manner, theyreb

col oration reaction B@@@YPR r{ﬁﬁhwtﬁ%ther@gﬁ@%%seﬁeiw T4 s _
condi tions of | Ui ' . r s '

reaction ar ealg%ﬂé%%nméﬁé%k%&glrlﬁtﬂ#eﬁtgﬁrf?gég}eﬁogfg %{1%552%'*%%%}5%&%& &Sctive
l'ayer. ThiD r etiedliyon Theeamfigutratibhef dichdiddpesitag esictionn®idal twithdat higdaen

have a flat plane-1ike configuration, re- 25 spectively, thereby allow ng
t he exi st encereggenhinmobilizedthereors is formedcin suchgpat tshapgs @salns an

d
i | A i ly. As a. | | i i k |

i thout ber notESa POR e dre e vidathane o fhors ohwot e 65 tom treas oSl L °°°

Particul arly @mefesnibel thsad ialeghts ARRGERRBL I A QrveQfilt! BRe RbRFAAGH YBRctic? ‘

gent i'mmbilized on the at | east one reactive layer 1s consistent

t hr oughout t hiakeaplace withouti depeadeses on ths filimdionrconditfansiaf ghe lgnid sams
coloratiop reaction. 10 22 EP2003 Next, a detailed description is given to
a chronatﬂsgraﬁﬁi C quantita- '

- Particularly preferred is that the se_mie binding reagent as ‘immobi-

lized on the at least one reactive layer is immobilized on all the reaction areas.
In other Wdrds, there are provided the same binding reagents in such spots-
like shapes as dots or balls disposed on each respective reaction area uni-
20 formly and yet in an irregular manner, thereby coloration reaction being ta-

ken on without depending on the moisten conditions of the liquid sample.
Particﬁlarly preferred is that the reaction areas are formed all over
the surface of the at least one reactive layer. The reaction areas with the
binding reagent immobilized thereon have a flat plane-like configuration, re-
25  spectively, thereby allowing the existence of the reaction areas to be covering
the at least one reactive layer extensively. As a result, a coloration reaction
takes place without being controlled by the moist conditions of the liquid sam-

ple. ' |

Particularly preferred is that the concentration of the binding rea-
30 gent immobilized on the at least one reactive layer is consistent throughout

the entire reaction areas, resulting in realizing a uniform coloration reaction.

10



"tive neasurenent apparatus and a nmethod of using the apparatus i -
enpl ary enbodi nent of the present invention. The chromat ograplﬂ(‘z (SE?IPZE?B
titative nmeasurenent apparatus in the exenplary enbodi nent of the present 5
i nvention features in inproving the structure of an i mmuno -chromatographic

strip and al'so in c cLi Ot | . [¥ ofy..] sure t on
coloration reaction t atéidg the é%g%?gﬁgﬁygﬁgg;{éﬁ %hr{log%g%gﬁglch%uégﬁgﬁyt es
and the bi ndivegmesagenient eppatawed dril & heethbl QTR GRS EhfuLinthh kxt he
meas- urenment result converted to a nunerical expression by neans of a
conput a 10 t iesplprnoembeilineenteofi the, prepentabpyentidmwi The cheomatvgeaphiatiuen- of

the anal ytes,gop- tained in the |iguid sanple to be der.ived antitatively.
In hi A?/mno-t&éﬁ?'% %ﬁaﬁ&}’%ﬁf‘%&mﬁﬂi‘% ’é’c'ﬁ'{?gg’ﬁ?%gﬁ’fye‘?@ ?éﬂ%@t of the present

I mmuno- chko RS R | ' et L VL LY. an excel.] ent -
perforrran?err%@%&ant |et§gtﬁfe\%léﬂé%?¥é‘g%§%ggﬁnégéﬁg®g%\é 'gugﬁ'g%%o%aerééore,

t he i nuno- clstxipandgiswpin wndutiing bpttalrsasureiant 68iINBFY mkf@rerddn@n ar eas
provi ded on the reactive carrier formed of a chromatographic mate rial. The
chr omat ogr apRCOFaRoN reaqtips. thak iy themesvltof paeaction betweenthe

extont o o 0B oPiTrd bRt RN Fr N RGRAOEHERAEOR S L6 PR ot o
lurality of dresah : _ i "a
R s

process 10 t Kisnmpacessigdevies shéteby Adivoring tlyd goncentration v thgangditss con-

quantitative neasutenent..apparatus with high sensitivity_ 25 and, excell ent
perf or mance &Athed ibdbg b Sﬁﬂpi%&oug? fiFTived gppntitatively. ¢ dat immygo-

i nsuscepti bi | iy ..an | S.Jafe . le.qen the.
chr omat ogr apﬁ%@%ﬁ%@g iai :%ﬁ\?@%’@ t gle%é{{?%%%tzg%f ’%%ﬁ”‘?'ggf)"é@??""rg’éaﬁhé%ct i on
area oh a chrtriphaghmiichessarisitiviepand bi nding reagent, which is allowed to-

forma specific bond with the analytes, 30 immobilized thereon. This .
bi ndi ng r eagénrerpiselenioperiemmeancecimnanmtitative acchrasygis cnade hvaidahle mad,

reaction qare t se of chr omat ographi c.strip . of the foregoing

struct ur elg t ﬁgeFeE%rgt Fﬁ%&aﬁ%%ﬁ?&wﬁfegmﬁa s&p}%nq jnany reac-
tion areas provided on the reactive carrier formed of a chromatographic mate-
rial.

OR

~ The chromatographic quantitative measurement apparatus with
the method of using the apparatus of the present exemplary embodiment

% measures the extent of a coloration occurring on ".che immuno- -
| chromatographic strip at a plurality of locations thereof by using Imeasure-
ment equipment, and then derives the concentration of the analytes By ap-
plying a computation process to the measurement result. Accordingly, a
chromatographic quantitative measurement apparatus with high seﬁsitivity
25  and excellent performance and a measurement method using the apparatus,
featuring insu.éceptibi]ity to the flow rate and osmosis rate of a test sample on

the chromatographic strip are allowed fo be realized.

Each respective reaction area on a chromatographic strip has a
binding reagent, which is allowed to form a specific bond with the analytes,
30 immobilized thereon. This binding reagent has a consistent concentration
throughout the entire reaction areas. By the use of a chromatographic strip

of the foregoing structure, the reaction areas and measurement points are no

11



22 SEP 2003 | onger needed to be restricted to a specific place in position,
respectively, thereby allowing an arbitrary point of the re ] r
to take on a' colora- tion reaction. As a result, a col oratiﬁzgﬁggng
reflecting the condition of dissolving of a | abeling reagent, which takes
pl ace as the RsEPSLS-Qd thDel | L sanpl r : r : r the
g&sfi; e ?] Pe! ttided o Qorgrf)g?ilﬁg rﬁﬁgesgﬁ pé)?ﬂﬁ)oq? I%Sﬁ(lé(gl\%;f/}?,

reactive carrier. These degrees in col- e neasu usi ng

a col orati-on theveby abawsing garbtaasy ot of tiee rRetivs eaBidr toealtkbniScsluRi-ected .

to a conputati.on process, thereby allow ing higher sensitivity and higher
perfor mance cHe®Faadinaphit agiesnlti racolarationasaceor melectingothe cenrdiiod. of 10

Wth the present ;exenpl ary enbodi nent,. .as the reactive carri.er,.j.s ,.used a
test strip foTRUVBE & 4 IPeiE Heieaph hinh tekeeslasat thaowesiis phihe Liruid,
arbitraril ' r@é%p ' I 5571%!}(1 Liher :filjer
paper. Th?/s tes¥ S}frr&:i%e'd?,sa llo%ago?gfg%bggéggﬂfﬁe a |litq;‘/1fét§% dgg?egegt"ﬁt%?i'
anal ysi s a spaeitiondevel s tracastrad #ytusime & fcolorktibe leweh niddsugiriyl @Bahbandof .

As the liquid sanple 15 can be used, for exanple, such test sanples as
wat er, an aquidludeaggress resulf isrubjenterd to a sompydatign pragees, thexebyallosn wit h

‘a solid and Aer ~ OF . di s-.,s0lved, .and the,like. Such.tests. for
xanpl o, o RSt sBydiRer Ry BELYF Periinddl b iiptodiaphiq fRadiflie
soi | anal ysi smehoonadink ¥sheralidedhe | i ke can be .perforned, thereby
allowing the quantitati ve nmeasurenent of at |east one 20 anal yte existing

in an arbl@rarily pi ¥th tboprasent ekemplorytemispdimeht; sasotiductetive camddd is and
reliably. Exenplar odi,nent.s escription is giy to, a chromat Qgr aphic
quantitative %?@E gg%p ?PEH%G%@.CSJ&P%FO%& rl%f@mﬂfgba%&omwgmgn

f or egoi ng app&%{rgﬁ] hPR [ i EE:EI ' t)Pi.C I

enboedi ment of the pr@ggrnotl@i n- vlté(r%tql{ﬂi;;‘)u?f‘g I%espe%@?%/égﬁgg %ng%shﬁbee g‘r&gg % &

Fi gures 1 to "BhisHiegt stlip & allewdtetopisses Hay abidiey iy etdct by Ainadysis a specific
chromat ographi ¢ quantitative neasurement apparatus _in an_exenplary

embodi ment of 8% to pavermn; the. qurantificationdheredfe 36 thechauidfsample

crbod ment> of B8 HPelc Rl RpiE i R B RS s Bafl, B FoudReltivions now
the structur eusihe Alobda Bodiky IRAR! £ S5RBIBLCwith'd BolfP aHd Sfowdbr G wak idie |
‘ solved, and the like. Such tests as, for example, a urine teét, pregnancy test,
water quality test, feces test, soil analysis, food analysis énd the like can be
performed, thereby allowing the quantitative measurement of at least one
20 analyte existing in an arbitrarily picked solution for testing to be conducted
readily and reliably.

Exemplary Embodiments
A description is given to a chromatographic quantitative measure-
25 ment appai'atus, measurement method using the foregoing apparatus and
chromatographic strip in a typical exemplary embodiment of the present in-
vention, respectively, with reference to Figures 1 to 5. Fig. 1 is a schematic:
perspective view of a chromatt)graphic quantitatiire measurement apparatus
in an exemplary embodiment of the present invention. Fig. 2 shows the
30 steps of a chromatographic quantitative measurement method in an exem-
plary embodiment of the present invention. Fig. 3 is a perspective view to

show the structure of an immuno-chromatographic strip as used in conducting

12



12 22 SEP 2003 i mmune neasurenent in an exenplary enbodi nent of the present
I nvention. Here, the imuno-chronatographic strip is collect I

as reactive carrier. As Fig. 2 shows, a chromatographic quantzgﬁgfgnﬂg
measurenent nethod in a typical exenplary enbodi nent of the present

i nvention for imeAme Meangeinedt ¢ORARRE lléﬂrbr@lf)ocﬁhleh%%Ehé’ﬂf‘es@ﬂ?ﬁ%teﬁtlon
contained in Liquid sanple conprises the steps of (a) providing a

chr omat ographf@r%tthpémﬁawmwﬂpﬂtgmﬂ)bnwst@m lseaﬁeotmlsameébd wi th a binding
reagent, whi ch LS, ¢apabl e of formng a bond with a sub 10 stance containing
t he anal ytes, ap E.%aefr hereon (b) bringing the substance contai ni ng

the anal ytes into coy_gtsaFi% O%e Di c@%xﬂ%&c{g‘fﬁﬁﬁﬁ Qynﬁ&tﬂ eni n P%}f?lﬁgnt

chromat ographic strip w e | T quid sanple EANY hQg

15 (c) meaSur meghed A oylatalcaxeﬁgﬁam‘yr ébodiveent Of the pRsbht fr2afien 1oF %@s—
bet ween the bi ndi n%@r eagent and the analytes in at |east two areas of the

plurality of FBREtRSncoxicerabyn mimfsleast ane |anadyteormmtametion ligeidesamgld r om
t he net hods o%orggﬁ;ﬁ a% rggfa CH.emant or image neasurenent and deriving by
At [ [

conputation t of the analytes. 20 - in a nunerical

expr essi on by(aggﬁbﬁﬁhig“ﬂcﬁﬂﬁl% HE’&%) corrthaséas : of%'écfbf ?Oé}egsl east

processi ng. shows, reactive 1
one reac- tive Ivaybra Emdnmtemmpl whichail cxpabieafl i:’orniuﬁ@&i bbad e bub-

hol di ng | gyer 4 nd [ er. absorption |layer 5 The reactive layer is
structuret’so a$ H’Q ‘%@th}ﬂﬁ eoR; pa55| ng through the
test sanmple | mﬁiﬁ% g" ent . hol di n r 4, at | east
one reactive ?gyer ﬁ%ém'/hbtsgémg%gg‘ ﬁ%%%% ively in this
order. The supmmemmdmgfrum@ntwmsmmﬂ]ﬂgvﬂaew ARl material

and is-formed of .a plastic material and the l.ike. The ed?tlﬁsa l e l-oading
30 area 3 is di ?H@sﬁg‘ﬁ 14 gamplegentainingithe anadytespr operty of getting easily
noi s and
15 (c) measuring a coloration occurring due to a specific bond formed

between the binding reagent and the analytes in at least two

areas of the plurality of reaction areas by means of at least one method

- selected from the methods of optical measurement or image measurement

and deriving by computation the concentration of the analytes .
20 ) in a numerical e}fpression by subjecting the measurement result to com-

putlation processing.

As Fig. 3 shows, reactive 10 comprises a support 1, at least one reac-
tive layer 2, test sample loading area 3, lébeling reagent holding layer 4 and
water absorption layer 5. The reactive layer is structured so as to have the

25  liquid sample flown by passing through the test sample loading area 3, la-
beling reagent holding layer 4, at least one reactive layer 2 and water absorp-
tion layer 5 successively in this order. |

The support 1 has a function of holding a chromatographic material
and is formed of a plastic material and the like. The test sample loading

80 area 3 is disposed on the support 1 and has a property of getting easily mois-
tened with liquid sample. The test sample loading area 3 provided with the

nature of becoming moist is formed of a nonwoven fabric and the like, for ex-
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tened with liquid sanple. The test sanple |oading area 3 prOV|ded W h
nature of becom ng nmoist is fornmed of a nonwoven fabric and t

ex 13 2 2 S E P 2003 anple. Liquid sanple containing at | east one analyte
i s added or applied by coating onto the test sanple | oading area 3. The

| abel i ng r eagedyle. h%@hﬂ%arﬂ;ﬂé%nﬁhﬁﬁl@%{ﬂ 188§ oMl iSBEeEd 84 &p

| abel i ng reagent held . %St he nois- tening materials. The | abeli ng reﬁ%ent
i s made novalgbating onbe the tessi sangpleSoatimg damai 3 sEhpllebdlinigeeagbaic boldiie

wet t abl e mat rlal are .forne non- ric and for
exanpl e. At Eﬁ?ép?%%%c‘tf?‘%@ﬁeﬁ@?e@l% @néﬁqa@éng thaseRt ﬁ%c@eéﬁ%t ween

an anti body eﬁlgjgin r or med
of nitrocellu os?][g%ﬁ% I ?El%q%%hﬁ% o%trtlelg%%% ﬁ@ggbll\éa ge'?lyz ;&oglé 0%
plurality5of thediguidBamphatakeagilfcef T‘liké Glatiabie ﬁla%ﬁéﬂb'%&efféﬁﬂﬁi\bfé%oho form
an speC|f|c bond with at | east one anal gte (a substance to be exam ned) :

i mobi | i zed Mreadabrivaadhelike; for diti leastamearsactive hwsp%s.‘ednamezat

SIS b BB Yl e
i nterspersedfbgctg%tlg eﬁﬁ?sﬁﬁ{f%ﬂ&liﬂ%%ﬂu.ﬁ aefhe &&Eﬁs ace%%?h the

absorption of water Tvomt I qui d sanple | mat'e

chr omat ogr apliayers? hap agsovality cﬁ'&'eaétldxeaﬁdaspmhr ﬁ'achjchdlasl eﬁbﬁfdmgaféag@ﬁt as
describe in abg} the | |qg| d_sanpl e containing the analytes is added to
the test 1Ba 103 aB;isRECific band withhahleagkong enlitesafmbstanes tnbe exarained) ar ea

of labeling g G988 []fl | ayer 4 fromthe test sanple |oading area 3,

the | abeling nr eagen hﬁ%&%%/ the | abeling reagent holding layer 4 is

di ssol ved t s i STTeR&ticn afedsf&eldmwsédaﬁrmll@astlaﬁélregcﬁmgyar%ess a
bond be- tween -the anal ytes and the | abeling reagent is being fornmed. Wen

t he sub- starﬂ;!ehreewaytamtm&]umﬁ)rbﬂn@rmmmm&mgs&dmmﬁmmmmdtows '

to reach the 25 | east one reactive eci caI

reaction occﬁpgtsg@fwefh‘ér lrﬁ‘??ﬁﬂeﬁﬁedr’éég st : tvé{ ter tb?’ %’b?llﬁn

area and jshe ofi gy #idky bBSorbBiohWISHatdt FOMNRGRA! &AILA jin
e- tweén the bind

generation of a coloration of a reaction | ng rgagent and-
at | east onepdateected fromthe anal ytes and the

With the chromatographic strip serving as at least one reactive
layer carrier as describe in above, the liquid sample containing the analytes is
added to the test sample loading area 3. When the liquid sample reaches the

20 area of labeling reagent holding layer 4 from the test sample loading area 3,

the labeling reagent held by the labeling reagent holding layer 4 is dissolved

- through the osmosis of the Liquid sample. ‘During this process, a bond be-
tween the analytes and the labeling reagent is being formed. When the sub-

stance resulting from the bond and containing the analytes flows to reach the

25 atleast one macﬁve layer 2, an specific chemical reaction occurs between the

binding reagent contained in the reaction area and the flown analytes to cause

a coloration regction, resulting in generation of a coloration or a reaction be-
tween the binding reagent and at least one selected from the analytes and the

labeling reagent occurs with resulting generation of a coloration. Ultimately,

3'0. the liquid sample-flows to reach the water absorption layer 5, where water is

“absorbed from the liquid sample. After the liquid sample is-added to the at

least one reactive layer carrier, the resulting reactive carrier is left standing
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| abel i ng reagent occurs with resulting generation of a coloration.
Utimately, 30 the liquid sanple-flows to reach the water abiipsicﬁpdtﬁﬁgr
5, where water is absorbed from the liquid sanple. After t | 4
sanple is added to the at |east one reactive layer carrier, the resulting

reactive car fired predet@ibinstigndicly 18y @%{ﬁ?ﬁu%@@ﬁaﬁ@é Rt REAIRER O¥ fSa-

period. By taking quantitative neasurenen colora- tion that occurs
after the | apos tbat oereirs sfteyshalpnse of theforeguing pmdetbeh;mmedmmodtat;ahnve

measur enent | ue of the substanc be, exam ned can be ned Jin a
nuner i cal %‘?@E&Wt SHTaRFE %%éleﬁitﬁersuw% g‘? %@l%%ﬁ%ﬂlb

the test sa @3&3 the liquid sanpl e reaches the I abeI | ng
reagent hol di ngr1 er '@ﬂ%{’,ersgfgnr%m s through the test sanple |oading area 3.

The | abel §ng reagenﬁvtm spticifiallyeérlien EQEd! sheplend z{cﬁﬁﬂ%ttﬂéoée@t Rendplyer 4
by the liquid sanple that _arrives through osnpbsis and thenogroceeds to the

at |east oneloasig ptea 3.dheliquid sariple vepre Shb@l@ehnglrea@mm dippdepssd a

bond bet ween,t he_anal S +C i ned i e I|qu nd the | abeling

reagent is ib Vr?éﬂmstshté?%@gﬁ%te% E g% M?Enﬁ"?ﬂ‘ﬁepﬁés bond.

Thi s subst angassbRed!ihi 1 tabeﬁhgfteagepdh&a&%ifaﬁrwsg the Qidufi the -
east e ‘react

bi ndi ng reagent to occur on th ve Ia esu I ng

in a col or at porivesthrbugin osfbsis| drgl ftdn mmedb&omhe at leastbhé ti@ddﬁiv)é laysrg bed
in the er bsohption_lay r. 5, thereby brlng the entire reaction to
an end. ZaneYeBS & this preeess; qubend hepveen shermnadytes onon

reac- t|on [ § 1. - of _the eas e reactive
layer 2 Thi Emﬂcg;%ﬁ%@%ﬂoitﬂt%%ﬂt@%%ﬁtf%gﬁmr%asqnﬁés5 sk Wreb¥aar | on
| evel neasur dogingCh swsiandel régidind o the donHEaTHie QEBQtanbéfP&%lt'iﬁé%h?”E“t
and the like:. The neasurenent result is subjected t.o conputation

pr ocetss t[ ng, thebend causes Wmcﬂmmﬁl ithtaﬁ:mdaigylteegeinfemrrg:cuteomwh@abyl o
conput ati on numer ressjon.. Further e fo i ng,-exenpl ar
crbodi ment . 19hsE ofl B8 e LSRRl in SPbion agon ne TG Bgi e
reactiveihaygle & ultmtegaaﬁt&bbeqﬂ'mg WhgF &7 ablo t&g_tetaly@ta 57 eaaER btﬁtg_%tgg

| ayer 4 and wat er absorption | ayer are forne
" the entire reaction to an end.

When the a.nalytes exists in the liquid sample, some coloration reac-
tion is observed in the reaction area of the at least one reactive layer 2. This
coloration reaction is measured by the use of a coloration level measuring

20 means 11 such as optical measurement, image measurement and the like.
The measurement result is subjected to computation processing, thereby the
concentration of the analytes being derived by computatiort in a numerical
expression.

Further, in the foregoing exemplary embodiment, the support 1 is

25  formed of plastic and the at least one reactive layer 2, test sample loading area
3, labeling reagent holding layer 4 and water absorption layer 5 are formed of -
an unwoven fabric and nitrocellulose, but these materials are mentioned just
for example and not for excluding other materials for a possible adoption.

For example, the support 1 can be formed of an arbitrarily selected material

30  that has a property of blocking the passing a liquid. Wettable materials for
use in the at least one reactive layer 2, test sample lead.ing area 3, labeling

reagent holding layer 4, water absorption layer 5 and the like can be formed of
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an unwoven fabric and nitrocellul ose, but these materials are nentioned
just for exanple and not for excluding other materials for @
adoption. For exanple, the support | can be formed of an arbm%SE %003
selected material 30 that has a property of blocking the passing a |iquid.

Vettable miteéhadrﬁltfé}ﬁlysﬂl%%tédrb&rﬁﬁs 8inigast one reactive layer 2, test
sanple | oading area 3, "I abeling reagent holding |ayer 4, water absorptlon

layer 5 and the |i ke Nea, ddedopiption iofgivdn @2zeobR12R0Df 2baction 4ras bf ¥he at
sel ected por Oﬁé carrier description_is given to geonetries of

reaction .aref&shpne Fﬁacaffyfa,yga&wxf,héefe@gmeﬂo&g and Figvt h Figf ¢nnddigt®
Fig. 4andF|gI ew of an,exanple of

Fi 5
reactive carri ergfa)fﬂ gvp fﬁ I pleeoafgﬁécﬁgf\?lcﬁﬁngr ﬁ@a{%ﬁP%?‘éW&béé@ e Nt
from one amot F@ctlohrm%hg &ﬂereﬁ?ﬁ‘b&ﬁ Yjﬁelazbbﬁﬁerz 'ﬁa% CREAdLRR 1%&%:\%2"13&%

formed of a plurality of dots or spots spose rebn, each

bi ndi ng reagemaqtlmrﬂreas gadotrhed of a)plﬂnahlﬁrgfd(ﬁ:s of €pots dAEpdmﬂQheiszn Bash
reaction ar eail 6B, % i ch a bindi n ent is immobilized, di sposed al |
over reactivelfHpga 51:4155 TRARATH G B 1@112 th%ryﬁfr olm Big.ripaeactive laype 2BB 10

structured as tes that flo r..the reactive ..
carrier 10 ca%gg%{)oung“w% ﬁﬁi#)e?;gﬁﬂar BEECH 1P WE gn‘@??‘?st?ﬁsﬁf As a
resul t, adver geercidaeive layer PB. a Bﬁahhﬁxigofbach% qa§é15 banGy r?ét‘énﬁhﬁgb%@
eX|st|ng anong the test strips in coloration |evel are allowe

prevent ed10t hmwﬂeémsadeﬁanbeé mcﬁbmrvai then abelytes thateflows.oveb the reactéve t o

conduct neasurenent IoratJ vel of the reac- tive layer 2 by the
use of an i mtHEE g@ 'bﬁl‘ﬂaﬁgﬁﬁdl?%‘) pymetic copditigRs.dedsd bed

in above, a phdsl, 'at(B(rel%feer aamae@aﬁtmdmo\ﬁsfs% @ﬁ%?ﬁ@%ﬁ%@sﬁ% and

measur ements of the selected reacti-on areas are Carri

shows,  as 't heanwingrtheitest dteipelin nelsatiom tevek arsalldwed o be pr@ﬁbﬂt&@%h@ﬁeb
i nstrunment to.read an aQsorption signal of a coloration, an instru- rrent to
read a reflecﬂpﬁﬁc‘é‘i sploration hesngtakenpn.or an i mage anal ysis instru- ment

o " a1 cormuy at | SR eI AL e S RS BET AR 8 "
devi ce tive layer 2 by the use of an immuno-chromatographic strip having the struc-
ture as described in above, a ﬁlura]ity of reaction areas randomly selected are
- sampled and measurements of the selected reaction areas are carried out.
As Fig. 1 shows, as the coloration level measuring means 11 can be
20 wused an instrument to read an absorption signal of a coloration, an instru-
ment to read a reﬂectmg signal of a coloration or an image analysis instru-
ment using CCD.
_ ‘In addition, as the computation processing device 12 is used an or-
dinary computation i)rooessing device. This computation processing device
25 derives by computation the concentration of the analytes in a numerical ex-
pression based on the foregoing méasurement result, thus allowing an aver-
age value of the coloration levels to be derived by computation.
As the number of sampling is increased, the more accurate value in the quan-
titative measurement can be obtained.
30 Accordingly, a chromatographic quantitative measurement appara-
tus, which allows the quantitative measurement of high sensitivity and en-

hanced performance to be conducted, can be realized.
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25 derives by conputation the concentration of the analyte in a nunerical
ex- pression. -based on the foregoing neasurenent result, thus allow ng an
aver- age value of the coloration |evels to be derived by Cﬂtﬁpm
t he nunber of sanpling is increased, the nore accurate val ue~i

titative nmeasurenment can be obtained. 30 Accordingly, a chromatographic
‘quantitative measurenment appara- tus, which allows the quantitative

measur ement of hi gh denddsciived yn abebes wAthh e raperdrenteagarhtudef thenshect ed,

can be realized.,K 16 2ti2 S E P.2003,As descyribed in above, with the
measur enent - appat BVGEHER 2 REOETIED of aROPiILMERBWING means & @hiTBRZaMaRst i cal
nmeasuri ng Meangify L PGS, S~ L. to nmeasure a £ol orj ng extent

in a reaction ar eamg??%ws t% ﬁ%%g&%gg%%@%fa ]’Eeﬁgﬁg%laﬁ?aa?'ﬁ% spﬁh@gqeatsb be
conduct ed for eremeut af ¢hy cologattch Wl@@'ﬂe”@)rﬁﬁﬁwdaﬁﬁmél%ﬂﬁfa@?i Yence epn- .
measurenent to_be carried out by using a chro- matographic stfrip. %y Ravi ng
a . spots- 1 i ke sbhngageaie anantitative mesposewnitto eptamriad oty byolsihg@agtirons on
reactive | ayer, the g]gg ration level on all over the reactive layer 10 is
al | owed to be WERSTHPRE $%r at el y by making a conparison in col oration. .

between the reaction g RBavig gyg? . | e, | ibtion. . the reac
tion areas are Iocate%;on tggi'é i gggtsﬁﬁgakg%g%%ve efia@%&%lgg agna P]"‘F ar

manner and t ofieehtions oevertive layarptier aldation dewdl oAl &e@IhphBs&iETEr t he
i nfluence ' tions _of the liquid_sanple, nore accurate

Bf .0S tlg c%ndi )
quantitatilWe A®adeved 1o bganeasuzad meceratelydue making ehermpadsons im celordtion |

quart Sar 5% O | pason. -
Pho roggent )y Betder Ecibd 856 bd sBe SBRYRacuoiF BN " S ad ol A feash- ©
Since the ent u@a&uﬁmﬁmabﬁth@am{ea&wfe tAYEYVe Bifed iRAndre 'Iﬁ&ggéxe&

the coloration reaction occurring all over the reactive layer can

neasured. ‘At ©nd theraforei a¥en #aceploadionaeaction tikesrpla@: undet theninfhicndented -
by osnotic co%i ' l.e occurs, nobre accurate

t i.ons_pf. thefgi%e i d,sa
quantitative %ﬁ?@?fé OB3 A qﬁ%ﬁlﬂi H;ﬁ’_tmﬁ% BEREakY nanittgtive gnassure-
reaction ageagndhtRABoNducRE" Fiiehdi2A%h! ¥ficd Y€ binding reagent is immobi-

lized in a spots-like manner, the quantity of the reagent is allowed to be
minimized, resulting in a cost reduction. Since the entire surface of the reac-

tive layer acts as a reaction area, the coloration reaction occurring all over the

reactive layer can be measured. At the same time, even when a coloration
20 reaction influenced by osmotic conditions of the liquid sample occurs, more
accurate quantitative measurement can be carried out because of the uniform

reaction areas disposed all over the reactive layer.

According to the mea_sureﬁient method of the present invention, the

25  condition of a coloration reaction occurrmg on each respective reaction area is
measured af a plurality of locations on the at least one reactive layer and the’
measurement results are subjected to computation proceésing. Therefore, a
.good grasp of the coloration reaction conditions of the entire surface of the
reactive layer is made possible, thereby enabling more accurate quantitative

30 measurement to be conducted without receiving any influence of the osmotic

conditions of the liquid sample.
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According to the neasurenent. nethod of the present invention, the 25
condition of a coloration reaction occurring on each respectf ]

area is neasured at a plurality of locations on the at Ieastzgésﬁgm

| ayer and the neasurenent results are subjected to conmputation processing.
Therefore, a good dHaeipgod shbes-Kied Ghapd PRedctRb! 428 HPRLRIAONSIH PO f
entire surface of the reactive |layer 1s nade possible, thereby enabling
nore accur at ®lagearnn the ab teagd ome aeactave Fyet andeescit nebssibid foni the awloratiori vi ng -

any influence of the osnot condiitioons of the liquid sanple. 1722 SEP
2003 Havi ng _ie‘@éé?%@%ur&@egki%éa CPBQE@’ZP@MP £of REEDATISAn BRtveay the xsr

pl aces on th I t i r ' bl e, for. the

col oration | gd\(/:g nn%%éau?]g&r;g%té eiﬁ%%begﬁg%eﬁégc%oegg%0%%&?%33@@0%5??% 8ﬁlsBset ween
the re- abti dtiseyrsbaceati@ tdaetion e@ead @retlobsted Rl Bl atdba it ehDidadiing 1452298 Nt
exists. 5 Also, since the reaction areas are |ocated on the at |east one

reactive | ay@h iryegular mapagn evenifaveriationds crdated imtheatolamtion conditiond i n
the coloratiaon econdiitigns on f.he.at |gast one peactive |ayer dye.to the

i nfl uence of % tﬁ?ﬁta}({cle% e Feghkive day etrﬁﬁ‘el t,ocfgpdnégﬁ:bqeeqf %ﬁ@%@@ﬁ{tmﬁ afhe
variation ca St 2radil ' ' enment s-
perfornmed at %ggﬁqﬁ%ﬁﬁtﬁgleg%fh% I(%cat | o@r)ai'g]?l %Ha'ﬁlgﬁtaﬂgég?) %ﬁggg%%%aé%%ﬁe&

| ayer, hence tinnl pwicespinp efignantasiabneatarperformeg pt a plurbltesf Ioc@oibnNor €
accurately. The kind of a binding reagent of each respective reaction area
as di spd¥ed tPf af legsbone Tepetiv igyer.drense mligmang the ananttativeoneasrrentent at

| east one Ar%g%i%i%cﬁé‘&frﬂﬁeﬁgﬁgﬁﬁeqe t hroughout all the reaction area,
e

t her eby al | ow ng e neasur Bf the entire reactive | ayer in

col oration reaction Tie ktndafa Bihﬂﬁh@%ageﬁ% df R ch Sa8FedtivitreabiionBlé ' gs @

conparison in coloration |evel be- tween a reaction area and an area )
wi thout any élésposed infa sprtsfikedshaper atag glurality vd lopmtivnistaat theeatrbastivasent -

can be perforned. e accyrately..Further, i nce t.he reaction areas are

| ocated on tH&? V%Xglflsb ?aéﬁétthwgtb&‘z‘%raﬂi ﬁlea‘i?a%m? W@g&%&?e%ﬂe?ﬁ]f?@@geven
I f a varijgti ' ' % ! | dk O t t one
reactive llgange ﬁ%&?’g@’?ﬁg" Pﬂﬁ@ugﬂﬁfég 0 oggo@%fééqgoé%ﬁaﬁgﬁsq e%ﬁgdbt%hg) b‘% ?%Ei d
sanpl e, the eicdeout. ofAt the- sankdime by amiing nechiged-idoh inheleonioutlatdldin-

tween a reaction area and an area without any content of the binding feagent,

~ 'the quantitative measurement can be performed more accurately. Further,
since the reaction areas are located on the at least one reactive layer in an

2 irregular manner, even if a variation is created in the coloration conditions on
the at least one reactive layer due to the influence of osmotic conditions of the
liquid sample, the extent of the Varié.tion can be reduced by the compufation
pi'ooessing after measurements performed at a plurality of locations on the at

least one reactive layer, hence allowing the quantitative measurement to be

25 carried out more ‘accurately. - Additionally, since the biﬁding reagent is im-
mobilized in a spdts-}ike manner, the quantity of the reagent is allowed to
remain minimal, the_reby making it possible to achieve a cost reduction.

Since the entire surface of the at leat_st one reactive layer acts as a reaction

area, the coloration reaction occurring all over the at least one reactive layer

%0 becomes measurable. Further, since the reaction areas are disposed on the
entire surface of the at least one reactive layer uniformly, even if a variation is

created in the coloration conditions on the at least one reactive layer due to
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processing after neasurenents perforned at a plurality of |ocations on the
at |east one reactive |layer, hence allowing the quantitati t
to be 25 carried out nore accurately. - Additionally, si nciﬁﬁﬁﬁﬁ@
reagent is im nobilized in a spots-like manner, the quantity of the
reagent’ is althewafubfce bEBBMBLE BhMRionst f€ KiDdold ReSskDLE
achieve a cost reduction. Since the enti reagegllﬁ%lg%eb%@p%ehgﬂgté#ggs# glrl]%
reactive | ayevazetionasnsbe esbitcedby dreemmputation!peb@ishie dftachbaneafewts i NY
all over the at—p{geas one iegﬁtiv Ige(er 30 becones neasurable. Further,
since the rea®fPORDSASAS BRE F%ng’é 190f o éhe ahilgast opereantivedbyehdeate -

St nee . ; . s onare théweate
coloration condel Eim B huatliteivEinendiiEheh; 1 Sl afE m et Rar? 2 S &
P 2003 t hebi nf | uence SihoosEoneer@atibh bpii Mhahdirehbet!ithiiaRL&] of % £ ot

of the wariation can be reduced by the conputati'on processing
measur enents l¢astooe reactine layet isr@inbisyerdfthrogouo all the réfetioat ateagsdvearie

reactive layer, hence. allow ng the guantitative neasurenent to be carried

out nore accuthf @%?ﬁp%r‘??ggopg@r% wnced hydhesemotis onditiong of éhe diquid

irrrmbilizedoaﬁﬁ,@e t Lve. lLaver i,s.consistent throughout .

all the react ?on ar’gﬁag?éogl\?;%rp dlggﬁj kf(ﬁ)g%?:lgfj%ar% o‘ﬁ’nﬁ%ﬁ) i‘%ﬁ@e ﬁﬁ?aﬁﬂ‘i’q‘ &d by

the osnotic cahivdilhyarss ivholetd Bagf@pe&.a%h&feﬁéﬁ%ﬂ%rﬁ%ﬁiﬁhkﬁaw&iﬁhe
0

reaction conditions of the at |east one reac- tive |ayer as a e to be
grasped. Art Hag colexation gonditiens en thaat leastr aiet redctiive layer the te thetinfiicnce
conditions on . | east. one reactive |ayer due to the influence of
osmotic condi P ?g%sl%%? c&ﬂ@lﬁ%&f&ﬁgi}mi:&pﬁ&,éﬁg &xtentrof the vaxiatianiem bean
be reduced byed@ddsrPhe abindRtRIGE S f éﬁ#&ﬁ{gﬁ dat a
plurality of locations on _thg at Iegs?:deg%ggréggegt}gge ayer ?é ﬁgﬁ@é&lg‘ﬁ{%vﬁ ng -
the quantitaplualiteaf Joctions dm the at deastasheotsactivs daypsic bepbe bllowhfy the

I ndustrial Usabil]j. _yﬁAccordi ng tao tgg structure as disclosed by the present
i nvention, anUABBHYS PEA qido beepried prt mogg aesusaiell.e and the
devel opnenpg of a binding reagent is nmade no | onger necessary, thereby

making it possible for quantita 20 tive chromatographic nmeasurenments to be
conduct ed wi t Indmsihial Usabgityi vity ' :

| According to the structure as disclosed by the present invention, any
controlling of the osmosis of liquid sample and the development of a binding

reage;xt is made no longer necessary, thereby making it possible for guantita-
20  tive chromatographic measurements to be conducted with higher sensitivity

and more excellent performance.
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and nore excellent perfornance. 19 22 SEP 2003 CLAIMS 1. A chromato hi c
guantitative neasurenent apparatus for neasuring concentrat zssgs 6)

| east one analyte contained in |liquid sanple, conprising: 5

chromat ographic strip conprising: a sheet-like solid support supporting a
plurality of wettable material |ayepg Aijg§ can be noistened with [liquid
sanple, said plurality of wettable material |ayers conprising at |east a
test sanple loading layer, a reactive |layer and an absorption layer in a
direction pargllel t t he s said reacti eﬁj@gyer conprising a

uppor i :
ol U al 1 0y Tof - 18 ¢Eamiresiagh E4bBRblatk e Eeas e b PRGRialS It ierasiitBhot o o
taki ng onceméeHtaitions of 8¢ lehst 8ﬁé|a‘ha®fte ésﬁ@iﬁéocmrmfd sém }@ TcBn?)r@h"@St ance
that contains said at | east one anal yt e, sai d ura reaction
ar eas bei ng di gphsematagraphic siri cempasing a@aeebh@ mﬂd‘snpﬁqrt on the reactive

ronsur emoAtoe B MUY wERATY AECHERVSSY Raf BALBEInHENE BN 1T 1 cas

two or noliguidsaniplesaidphaalitgfof satthod taterid] Yayrdrs cBAprisiiy dtrleast.a Wher ei n
said coloration | evel neasuring neans have a function of = conducting at

| east onetafbs3mplsiaading layar, grepetive Iw&s and Aarabsenetiothlayenig difeetian ement
of said c I | 20 specific
reaction Eé‘gg\}\%e{r?qgglsgmg) %fhr?tge?fsggldg;e ﬂ%@hﬁgﬂi Ied}gfét&fogl ning said
at | etst mactienargas.edth r@tmnmgrtx»mmnggeagﬂfntmapabletmfttaklng&)rrr&aemtleﬁent
apparatus_accord rth r. conprising .a co tation

u
processi n@sé‘er\??l'!to%a?‘af%ﬁﬂﬁypﬁt"}"&ha pats, %@88@ hatentRins sal ?ﬁﬁt ope
conput at i col oration
| evel andgggl éj%?gﬁ? P?gj cﬁgﬁﬁ%@ o%%? %s%gr?aéalgﬁc}%ﬁg{sé Ipir?l.fraﬁtgedi' nuneri cal
expr essi olvcaBong bpiferimiy ent tbg repttive quiemt—:lndat i ve nmeasurement appar at us
according to
superi nposed o

15 with numerical expression on coloration level of at least two or more reaction

ﬁ’glg%tg)'nr?gi%ldgggsunnrb rsr%ans?o coné1 Stt q%%%t:{a%ve mt\a/éasdrg eernt

areas of said plurality of reaction areas,
wherein said coloration level measuring means have a function of
conducting at least one measurement of an optical measurement and an
image measurement of said coloration level of the coloration that occurs in the
20  specific reaction between said binding reagent and said substance containing
said at least one analyte.

2. The chromatographic quantitative measurement apparatus according to
Claim 1, further comprising a computation processing device; said computation
25  processing device having a computation process for processing measurement
resuit of said coloration level and deriving the concentration of said analytes in

the numerical expression.

3. The chromatographic quantitative measurement apparatus according to
30 Claim 1,
wherein said at least one reactive layer is superimposed on said

support,

20



20 2 2 S E P 2003 wherein said reactive |ayer has said pluraljt
reaction areas disposed on said reactive |layer uniformy; Wr%riiﬁt?aimna

reactive | ayer has wettable materials that can be noistened with said
liquid sanple; 5 wherein said binding reagent is contained in said wettable

materials; whegpel ' | di . ' . ai ni ng
said anal yt eSWht% g&ﬂn L@&%@%E&%ﬁ%ﬁ’%‘é@@%ﬁ? oﬁ]%&st@h? %%Fgﬁ’gt% ?’%Er]] | evel
measur i ngonesait reattiva veyer ainifoehiypn conditi on measured over said plurality

of reaction areas di sposed on said, reacti layer, 10 uniformy. 4. The

chr omat ogr aphi & @thpafcg[q Vﬁi@@ﬁﬁ@ﬁéﬁ?“&g%&? pralsdRalran g to daim 1,

wherei n sgi i ' hR- | ncl udes the sheet- like solid 15
ﬁLdist@Hé@Rﬁﬁfgonﬁngﬂ gig dsl%trgggblﬁ

support, e test s _ area, a |labelling reagent holding |ayer,
the at5 |east whereinsaid bindingreagentlistdontaibed impsaidnvétighde matkdalsi n sai d

| abel I i ng reagent holdipng. | ayer, said at |east. one reacti.ve |ayer and said
absor pti on Iaygpeé?'@,sa?‘ﬂglﬁgﬁq (ﬁgp&n{ Eﬁascﬁa%ygﬁ SyRsEnc OMAIBINGSaidiher ei n sai d
reactive bggg{em,ﬁfgrﬁo@bw@ﬂgéﬁ bedetioneagd i on areas; and 20 wherein said

| i quid sanpl e passes through said test sanple |oading area, said | abelling

reagent hol di n§akdsaderatienilevel magasuringmgans tihdaeaceoratipaandition | ayer

appar at us sasyfer s S Bluralty,of e S{lERbR g g, it B b Ao alBE o, "™
areas1d ncupdesnigt | east one reaction area of a plurality of dot-like areas

and a plurality of spots-like shaped reaction areas; and wherein said
coloration | evel neasuring neans neasures a coloration 30 |evel of said at

| east oneyr eactrhanndbhafographié qhantittive 795 urement apparatus according to
Claim 1,
wherein said chromatographic strip includes the sheet- like solid
15 support, the test sample loading area, a labelling reagent holding layer, the at
least one reactive layer and the absorption layer,
wherein said labelling reagent holding layer, said at least one reactive
layer and said absorption layer are, respectively, disposed on said support;
wherein said reactive layer has said plurality of reaction areas; and
20 wherein said liquid sample passes through said test sample loading
area, said labelling reagent holding layer, said reactive layer and said
absorption layer successively in this order.

5. The chromatographic quantitative measurement apparatus according to
25 Claim1,
wherein said plurality of reaction areas includes at least one reaction
area of a plurality of dot-like areas and a plurality of spots-like shaped reaction
areas; and
wherein said coloration level measuring means measures a coloration

30 level of said at least one reaction areas.
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6. The chromat ographi c quantitative neasurenent apparatus according to
Claiml, wherein said pluralities of reaction areas are di sstE EOP
said reactive layer. 5 7. The chromatographi c quantitative nmeasurenent
apparatus according to Claim1l, wherein said reactive |layer has wettabl e
material sgto a | I Sikh i i ' ' L Binsdhd
bi ndi ng rgégen'ltTh ?;&hz%mtg gdﬁg%“‘?ﬁ%gﬂ?'ggmﬁégm??gﬁ’?t wﬁ%&v{/ﬁlgﬁglbn sai d
pl ural i t yChaim davhérsin saidgduralites ot eactidn aréasarer disposkd akavei said| ayer; and
wherein a concentration of said binding reagent in said wettable materials
are consi §‘?aqu'tv "Wl | areas of said plurality of reaction areas. 15 8. The
chromat ographi c quantitative neasurenent apparatus according to Caiml,
wherein said coloration |evel neasuring neans includes at |east one device
sel ect®d #r om The cdironptagsaphis Guagtitetive nueagurement apparatus ageosdipgiton
si gnal cobr@i‘ogndi ng to said coloration, a device to read a reflection
si gnal of ' coloration and an i mage anal yzi ng devi ce equi pped with CCD.
20 9. The chropicegnapil ragtioslaychhayqvetiasie reitenals ap pHowtsaid Rqaar ding to
Claim 1, wherein said _chronmatographic strip further includes a |abelling
reagent R8M@ietp benaistenedivherein said | abel ling reagent |ayer has
| abel | 1ng 1 eagGerGARAM Binfing RARLKIR drkdinal il EaRlwaRbIE nadligsanal vt es
and said binding reagent; an ereln salrd col oration occurs by’ bondi ng
reacti®n bet weemessindail pdralgy o€ epotion anedas araldispbsdd afl oveagmidt . 30 10. The
chr omat ogr%gii c . quant iéat | ve measurenent apparatus according to daiml,
22 22 SEP" §e\k%€ﬁ‘e?ﬂ said plurality of wettable materials have,
respectively, gefbih@SéoncehiBtiSn bPadidKindingdeagentiR@haid WetaERIENt hol di ng
| ayer, said at |east one

materials are consistent in all areas of said plurality of reaction areas.

15 8. The chromatographic quantitative measurement apparatus according to
Claim 1, wherein said coloration level measuring means includes at least one
device selected from the group consisting of a device to read an absorption
signal corresponding to said coloration, a device to read a reflection signal of

said coloration and an image analyzing device equipped with CCD.

20
9. The chromatographic quantitative measurement apparatus according to
Claim 1, _
wherein said chromatographic strip further includes a labelling reagent
holding layer;
25 wherein said labelling reagent layer has labelling reagent capable of

bonding with at least one of said analytes and said binding reagent; and
wherein said coloration occurs by bonding reaction between said
binding reagent and said labelled reagent.

30 10. The chromatographic quantitative measurement apparatus according to

Claim 1,
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reactive | ayer, and said absorption |layer, which are forned parallel on a

surface of said support; 5 wherein said reactive |ayer has sgg ﬁlEPa%@pg
of reaction areas; and wherein said liquid sanple passes throlgh Sai est

sanple loading area, said |abelling reagent holding |ayer, said reactive

I ayer and sai dvﬂ?é?@ih@aﬁc??l_u'rﬁkﬁéf WeRaBRShYRInId ﬁa\yé‘irésﬁ’ééii&é%&%g]téﬁ The

chromat ographi ¢ quantitative asurenent appar at us accor ai m 10,
wher ei n s&aupie loading greaf araballingreageshholdinglagep saicai legsbdnespot s; and

wherein said.coloration |evel neasurin ns carries ou uantitative

Toas ur s IHAGPSURET- 38 Al Sheofigal l2yph 3ieD B ameRPRIIANG . 15 12. The
chr omat ogsagies oflsaifisuppbitve neasurenent apparatus according to O aim 10,
wherein said plurality of reaction areas are forned all over said reactive

| ayer;5and 20 whereinsaichieactve taver hea seid pluralitn sfireacijonaseas;@nd i es out

guantitative : tJ evel said reactive |ayer.
13. The chrona 0%?%&%5@1@1‘1}%9%&‘2’@%@ég)%a@ﬁm%ﬁdg%%aﬂ?ﬂg I%%C@Bgdi ng to

C ai m 10, aida, \saif lbellingirdagéntaidihy 19ferr 66 readtivariagsr afdsaidr ned al | over
said reactjve |ayer; wherein a concentration of said binding reagent is
consi st enBbaPptigy daver syicaessivaly inthis atder: and wherein said col oration | evel
nmeasuring neans, carries out quantitative 30 neasurenent of the coloration
| evel of said reactive |ayer. 14. The chronmat ographic quantitative
measut@neft. appheahvematogeaphiogubantitailieimeaslirerngnla@pHatus2adtdravngriei n sai d
| abel I i ng r eagent hol ding | ayer has | abelling reagent capable of formng a
bond wit hcéﬁ“ngﬁ@st one selected fromsaid anal ytes and

wherein said plurality of reaction areas have a plurality of spots; and
wherein said coloration level measuring means carries out quantitative
measurement of the coloration level of said plurality of spots.
15
12.  The chromatographic quantitative measurement apparatus according to
Claim 10,
wherein said plurality of reaction areas are formed all over said reactive
layer; and
20 wherein said coloration level measuring means carries out quantitative

measurement of the coloration level of said reactive layer.

13.  The chromatographic quantitative measurement apparatus according to
Claim 10,
25 wherein said plurality of reaction areas are formed all over said reactive
layer;
wherein a concentration of said binding reagent is consistent all over
said reactive layer; and
wherein said coloration level measuring means, carries out quantitative

30 measurement of the coloration level of said reactive layer.

14.  The chromatographic quantitative measurement apparatus according to
Claim 10,
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sai d binding reagent; and wherein said coloration occurs by bondi ng

reactions between said 5 binding reagent and said | abel lq 15. A
met hod of chromatographic quantitative nmeasurenent to maZ;??SEPQZUBS

concentration of at |east one analyte contained in |liquid sanple,

conprising t hewh'émﬁ%am rabéﬂm@%a éﬁtvra&auﬂgoé\{é?rh{am%?mﬁgl?%@erﬁt rip

conprising: sheet-like solid “support su I ng a plur of wettable
mat eri al cagable of flermingm bendwith ok least one tselddterdifranmssaigdlanalyies dngl ural ity
of wett abl rial Vier s conprising at |east a test sanple |oading

| ayer, ﬁélg’ﬁﬁ@ggwg@gg taﬂﬂdan absorption layer in a direction parallel to

the support shapiereif daft é@lé?étioh%dc@)@by%ﬁﬁf p&bastuansoﬂaéw@lehtéé:&S of
reaction areas immobilizing a binding reagent’ capable of formng a specific

bond w t hbindinghrragent apd seid Iﬁbﬁﬂfngaeag%nt | east one analyte, said plurality
of reaction areas being disposed at a plurality of locations uniformy on
the reactive layer; (b) noistening said chromatographic strip noistened

with |iquil8. sashethodlofahmbmiatogrgpisisicliantitdtioe sheaicement 1 Meadlek H1inging a
substance containing said at |east one analyte into contact with said

bi ndi ng r E3ReRIFatigRPf @ Jeart saaanalyte coptrined Briiad samplecoaprisingthel east
t wo reactgfyb afeas of said plurality of reaction areas, said coloration
bei ng taken on by speci fic bond between said binding reagent and said

subst thce cont é)iroviding al chtorhategtaphie skip comapdieg: sheietHikekolidt i on bei ng

neasur ed by way of east r.ement f an I ca rrea.surerrent and
an i mage Qﬂl ritng ﬁ'&?n‘ﬂe %/L‘ed'ﬁ?rtﬁﬂf“ layers @g{%m Ripaetenedi n a
nuneri cal wﬁnmﬁaﬁﬁsaﬁ}ﬁp@/sﬁwmtef&w@f@eﬂé&é%&bﬂ | 1858 Olt!o“rﬁﬁ“&m g 8flddst L O

conput ati on processing he met hod of graphic’ quantitative
measur eneAttesicaonpiedeading layesi aramtive dayer mmmeb@rwhem myersuaad bi ndi ng

o | Ao SRS RS e BBRIBRGS Py ¢ =t

15 of reaction areas immobilizing a binding reagent capabie of forming a specific
bond with a substance containing said at least one analyte, said plurality of
reaction areas being disposed at a plurality of locations uniformly on the
reactive layer;

(b) moistening said chromatographic strip moistened with liquid sample

20 containing said at least one analyte, and bringing a substance containing said
at least one analyte into contact with said binding reagent; and

{c) measuring a condition of coloration in at least two reaction areas of
said plurality of reaction areas, said coloration being taken on by specific bond
between said binding reagent and said substance containing said at least one

25  analyte, said coloration being measured by way of at least one measurement
of an optical measurement and an image measurement, and deriving by
computation a concentration in a numerical expression by subjecting a
foregoing measurement resu{t to computation processing.

30 16. The method of chromatographic quantitative measurement according to
Claim 15,
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wettable materials, said substance containing said analytes reacts with
said 5 binding reagent, and said coloration occurs. 17. T

chromat ographi ¢ quantitative nmeasurenent according to mgﬁgagan
said plurality of reaction areas are forned on said reactlve |l ayer 10 in
spots-1ike topglHaein s%rﬂjbwaﬁ'{?el‘e%g%ﬁ % ififeh :ﬁié?ﬁlnoiqlé?We‘ﬂraBIé atHaisai d

spots-1like topology IS neas nunerical expression In'said step
(c). 18. @hd net hod of chromat ographic quantltatlve nmeasur enent accordi ng

to 15 daim15, wherein. each of I d bindi. re ents contained in said

bl urali ty of Phetendn sSifaE8 @Luisad Badheniid passe Bp0on Soidme et hod
of ChrOW&W%BW#@t&%@tdﬁ@éWﬁaﬁ&@%ﬁt%ﬁmﬁ@ saracaﬁaiw@g ré&cts With $Bid>, Wherein
said plurality of reaction areas are forned all over said 20 reactive

| ayer . 520bintirg reagesd astd e3id eelaratiomphewsquant | | tati ve measurenent according
to Caiml1l5, wherein said binding reagent is imobilized in said wettable
materials; 25 and wherein a concentration of said binding reagent in said
wet t abl e 1mat emhelmMethodi dfehrdmato fgmsmuqhgntutaabé nidasiféfent acdriing tef

reaction areas, 21. The nmethod of chromatographic quantitative neasurenent
accordi ngct'%m 3® O aim 15, wherein said plurality of wettable materials

ol 0l ng 1 ayor , VesteinSA oh iy of Rk E 0 B dh 190 TralhB RREPCT

absor pdi oin i;mte#ikehapolagﬁ aadd di sposed parallel on a surface of said

support; wherein sal d active I as said Iur J|t reaction areas;
wherein said | MG fen B%Q lHF PP SAIg P%t’k@égrB‘P@ngfadl ng 5 area,
sai d Iabeh{éd&&ré@oaﬁ%emh@ﬁ&gl éﬁyr%s.oﬁ%garoeﬁeb g layer and said
absorption layer successively inthis ord

18.  The method of chromatographic quantitative measurement according to
15  Claim 15, wherein each of said binding reagenis contained in said plurality of
reaction areas has identical binding reagent.

19.  The method of chromatographic quantitative measurement according to
Claim 15, wherein said plurality of reaction areas are formed all over said

20 reactive layer.

20. The method of chromatographic quantitative measurement according fo
Claim 15,
wherein said binding reagent is immobilized in said wettable materials;
25 and
wherein a concentration of said binding reagent in said wettable
materials is identical throughout all of said plurality of reaction areas.

21.  The method of chromatographic quantitative measurement according to
30 Claim 15,
wherein said plurality of wettable materials have, respectively, said test

sample loading area, a labelling reagent holding layer, said at least one

25



wherein said | abelling reagent holding |ayer has |abelling r |l e
of formng bond with at | east one selected fromsaid analytégﬁgﬁggggzgaﬂp
bi ndi ng reagent; and 10 wherein said col oration occurs by bondi ng reaction
occurring between said binding reagent and said | abelling reagent. 22. A

chr omat ogrggdtive 1§dr amd‘ £4id HBRS tioﬂqage&tﬁaﬁsf&élﬁaisgas@ gaitanb?aﬁfa one

anal yte contained in liquid sa by conductin one neasur enent
15 sel ect sdrface)nfsaldmmporteasurenent and i nage neasurenent, conprising: a
sheet-1like soli supportin ttable materi al

| ayers that ca® ti@q?ggewlqqu]aatﬁpaﬁg%lf%o&eaq 10B18[F9Fi ty of wettable

mat eri al Iayersmé@@wsa*fd m@tsahﬂﬂébagsé@ﬁiro'sgwaéﬂ tb@ﬁ@brﬁglel |8¥§ihg a reactive
| ayer and an absorption layer in a direction parallel to the support sheet ;

wherei d 2003 $aid lebglingveagenidioldingdayresaid rpagtn\@ laygr amd saiglct i on ar eas
retai ning taking on a coloration as a result
of specifi @S?{p@gbq&er sﬁ%@%w%ﬁ@@ﬁﬁ%gﬁé% That contains said at |east one

anal yte, sai d phereihisaid bellingathbgent lesiding léﬁémsilabémﬁﬁ(#eagerﬂ plurality of
| ocati ons unlform on the reactive |ayer. 25 23. The chromatographic strip

accor di ng c@pakiegf @W”g\ﬂﬁ’é‘ﬂéﬂ'w §'é|ﬁést/\@'t‘q splestaskirem; said apalytes-and saidt sanpl e

| oadi ng a P%l?' g reagent holding |ayer, said at |east one
reactive g@elrﬁgen d1absor ption layer; and wherein said liquid sanple

is alflowed to p&merhtsanﬂ:gblommh ¢ersirs bpphding3@aktian bogursing betwasnl

| abel ling re t holdin d reactive |layer and said absorption

| ayer sucé@@@%@&"? rPﬁg?Wg%“c@%/ﬂgrlabébl Ng f8A9€0%r ormt ogr aphi ¢ strip according
to Claim23, 26 22 SEP 2003 wherein said plurality of reaction areas have a

plurality of spots; and wherein coloration |evel of each of said plurality
of spots 2. al Aoshsamatogrephisesttip fof maamnlngaalwebgnﬂﬁtlmoatdeastgnrwt | east

one SRR oBblcinsBRld Sabelia Ky R ke 3RS R RSB o
15 selected from optical measurement and image measurement, comprising:
a sheet-like solid support supporting a plurality of wettable material
layers that can be moistened with liquid sample, said plurality of wettable
material layers comprising at least a test sample loading layer, a reactive layer
and an absorption layer in a direction parallel to the support sheet; wherein
20 said reactive layer comprises a plurality of reaction areas retaining a binding
reagent capable of taking on a coloration as a result of specific reaction with a
substance that contains said at least one analyte, said plurality of reaction
areas being disposed at a plurality of locations uniformly on the reactive layer.

25 23.  The chromatographic strip according to Claim 22,
wherein said weftable materials has said test sample loading area, a
labelling reagent holding layer, said at least one reactive layer and said
absorption layer; and
wherein said liquid sample is allowed to pass through said test sample
30 loading area, said labelling reagent holding layer, said reactive layer and said
absorption layer successively in this order.

24.  The chromatographic strip according to Claim 23,

26



of reaction areas are forned all over said reactive |layer. 26. The

chr omat ogr aphi ¢ strip according to Claim23, wherein a 10 co%c;_brSEﬂ Qﬁwa)f
said binding reagent in said wettable nmaterials is consisten t hroughou
all areas of said plurality of reaction areas. 27. The chromatographic
strip accor di ngefeihl AidpRealitpef reddtionaridad vl Biirdhly YRdPcbl darat er [ al s
have, respectively, said test” 15 sanple | oading area,” a I'abel l'i ng reagent
hol di ng | ayer, whireinzaoloration leved of eaclt of said|plyralityasfdspots i$ allosveddoilen | ayer

h I d | 1.el f f said . wher ei i d
react; ve fisrstedBtalftafeybriugihg ERasfons crstiORRal of € a1 Taui o
sanpl e pagphidaltmeasigBnent Antiesid FRaGE MdatarimentZ0 area, said labelling

reagent hol ding layer, said reactive |ayer and said absorption |ayer
succes8ively in this order; and wherein said |abelling reagent holding

| ayer has slabeld.i . ' n e one

sel ected lFr',bm ?gkyéégg@épg%%?@%gc%fi?doqo%lgﬁgggeﬂlth\gr%ﬂé%ida%]@?% oration
occurs by obezutitiog areas breformedudll oveg said hefctieetaygi d bi ndi ng reagent and
said |l abelling reagent. 28. The chromatographic strip according to Caim
23, wherein said plurality of reaction areas is disposed all over said
reactive yer i ' i~ 0 ; TRACT The

t echnol oglbg's dwgglﬁég@bgtgjrtghglcgﬁﬁgﬁ?@ﬁ‘%@[@%ha I’\(Su\/%véa(ﬂﬁ\n ita- tive

meas uf@negoncentadionoofciaid bihdiug teagieat in said tWettabdenoaténials isocondistant | east

one anal yt.e contained in |Liqujd sanpl I ncludes: a chromatographic strip
(10) wit r&”gﬁﬂ%qﬁ“?aﬁfoftsgﬁjdglpffﬂ'%f’g%cgﬁﬁ?r%@' retai ning a binding
reagent to nake an specific reaction with the analytes, thereby making it

possible for the binding reagent to 'take on a coloration; and a
col or at i oB7| evdhemlsematogyaphisatip acagrding todelaim @2 quantitative

TeaSur TN 4 AR P 7 B0l g B A TEoFRA LR el O

15 sample loading area, a labelling reagent holding layer, said at least one

reactive layer and said absorption layer that are all formed parallel on a surface
of said support;
wherein said reactive layer has said plurality of reaction areas;
~ wherein said liquid sample passes through said test sample loading
20 area, said labelling reagent holding layer, said reactive layer and said
absorption layer successively in this order; and
wherein said labelling reagent holding layer has labelling reagent
capable of forming bond with at least one selected from said analytes and said
binding reagent, and said coloration occurs by bonding reaction occurring
25 between said binding reagent and said labelling reagent.

28.  The chromatographic strip according to Claim 23, wherein said plurality
of reaction areas is disposed all over said reactive layer in a uniformly

dispersed manner.
30
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plurality of reaction areas. The coloration | evel neasuring neans has a ca-

i ' t of a col orgtd | NQ
ability of conducting nmeasurenent of the exten m
gs a résul t- of a reaction -between the binding reagent and_?tzgggl :
The measurenment result is subjected to conputation processing in a

COmL B LT, o OSgeeLes, device (12) ammapshorder | ng by’ comutation the

The téchndlo_giés disclosed by the present invention allow quantita-

tive measurement to be conducted accurately on the concentration of at least

5 one analyte contamed in liquid sample, includes: a chromatographlc strip (10)

with a plurality of reactlon areas (6A, 6B) retaining a binding reagent to make

an specﬂic reaction with the analytes, thereby ma.kmg it possible for the

binding reagent to take on a coloration; and a coloration level measuring

means (11) to carry out quantatatwe measurement with a numerical expres-

.10  sion on the coloration level of at least two or more of reaction areas out of the

plurality of reaction areas. “The coloration level measuring means hids a ca-

pability of conducting measurement of the extent of a coloration occurrmg asa

result of a reaction between the binding reagent and the analytes. The

measurement result is subjected to computation processing in a computation

15  processing devme (12), there'by deriving by computation the concentration of |
the analytes ina numencal expression.
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