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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, IeachackeraundAabed |ike a |inear strip. The water absorption

| ayer. 45 exerci ses ﬁsgﬂngptﬁaggt&sofoi‘absor bgouta%hgél%gl

fost &2 tpre-marke_t 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



sanple that has drifted thereto. The i muno- chromat ographic strip of above
is referred to as a reac- 5 tion layer carrier.. Aliquid s lsgﬁmd to
the reaction layer carrier and left standing for a fixed pefiod of t1ne.
By checking a coloration reaction that appears after a fixed period of
time, whet herbiadingheageneinmdbélizadesdetions, eachsbeaingrshaped ilikede lsieat redp. Mor e
specifically,~when the |iquid sa e is, added to the test sanple |oading
area 43, the TIF%W?EBI'S%% lq%leﬁ’legaéle&rciﬁﬁs@@E@O@ég-ﬁbﬁf&'ﬁﬂ@er(fmﬁqea‘r ea

43 and reach ' hol di ng | ayer 44. The | abeling reagent~‘
es%nhﬂg tbgtg%# adftb§ FHELLo.

is resolved in the I ng reagent "hol ding layer 44 as the liquid sanple
infiltrates therein, Thefuhiuntech®mabbdrabhldtPip FHablohe id AlSkEA % HER redENt
into the at |east one reactive |layer 42, ‘During the foregolng process, the

anal yt es onttégmlayer gartier. |A liguil sampleciseatilethts thebrdsction Nepgenirriak endonded
15 toget her ty0epr.odyce .conpl ex. These, conpl causes specific reactions
wth “the bi 48’?“?%@@1&54?{ B Fxef Pegtodt m)a%htcﬁp i4 FolotRtiam reagiionn t he -
linear stri | ' b i.ngin bout ,a
col orati o' ronat BEBEASSEER B beHAT (e phABKEY STRURERT B BRHEAR4,

| i qui d sanpl eexiists a2Onastnisl etetingénel)anMoky Sggdﬁb‘ﬂlﬁ,aﬁgbﬁrmerﬂ?ggnéaﬁ lex
a result, the areas where the col oration.reaction

b | I 1.
Lakes pl ace. i#ideAdothe testseraple lopdingriros 43atle liqpidhsamplarinfibitatas fmtho
t Gl 46C, f f | i foli
SPP DT SRl sl ISRk R 18 300 Hotenc hl Tohline v R holgtng Topendd.

strips wher e Bhelabekiag | éhggpfei R Ho'ﬂrﬁn ) when
the content of the analﬁges i's |Sar8§ﬁfﬁﬁ%%}§%§|ﬁ?§%%%"§ .qua%?igf{? 0 héa

| abel i ng r eadigvid cemple milécades thedesin resuliing ireinfiltiatipni of thedwbeling bea-ar ea,
where the col orati tion takes, place, extended to a downstream area

tion, react
of the reacti&H b‘l?teghe &gfﬁalﬁ PR Beastive hayes| 4% al Payingrthe foreapingqrpegss thee
h . 30 C%‘.éﬁ%lgﬁaﬁﬂ ' ) e [yne:.principl e’ checkin
fhgpeﬁun’oer of theéstrl psedoﬁf%ﬂbg%c% mnﬂa%%éﬁ%géé%eﬁegg? em@o}?%f%a o%
react i on 15t akegethbrte provhseadongples. t Mhesd BoapPldxatd1¥Rs @pedilie rgaaiaﬁsewh

contained in Lh 2,22 SEP 2003 1iquid sanple to be determ ne
seni quant i t at® 93’!‘-‘9‘1‘35 rgagend @f theopinding resgent 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



three; fromone to five, fromone to ten and the |ike between "l arge" and

"smal1". A nethod for quantifying the analysis result of i mnﬁﬁﬁ zqg
chromat ographi ¢ according to the nmethod as above is disclos i e gane
se Pat ent Unexam ned Publication No. H5-5743, for exanple, According to

the conventi dfialid tsedle! 0dbe AstthsinbeSethilNaAROM el Rn AARRRNESAL by itgTTObI -

lized binding reagent is dispersed.to a plurality of reaction area
| ocat i ons ondhregirioomt@yr tphive, fomi pné nogenharal vhy like hdteeonritagtt akhén of -
at | east one ,ana,l0 lyte increases successively fromupstreamto downstream
of the chromafB@llgr aphic "strip. By counting visually the nunber, of

reacti on areas whereya Laragtiop.ls.oecurs at t luralj.ty,of. reaction
area | ocations di spe‘dr&ser%&%lﬂgh%]{ hgu%ri?tﬁrﬁﬁl% f%%ggﬂgs@{-%sﬁﬁﬁ%arﬂfi LR
measur emert s dhiroimatogaphitlaesordiiy REtHeOREIESS above Aan: 5d%9@ﬂ@ﬂ£¢££b@'

technol ogy is disclosed in the Japanese Patent Unexam ned Publication No. -
H6- 341989. Acedratent Unsxamiiged PrabticatiomNo. Hieb%43)| fogpxampleant Aloedinggdai nst

2l owe o 11 xdB quRrera SN, Riloste i above, A %ﬁé&%em"hq”&ﬁ Ltz
anal vt cal  oby Ea et ikt bRdBe PRteR st R o

the anal yt es chsomhatigraphicetrip $hisukh anea} s the ayeRintfitfn a8 drd-
di scl osed in _the Japanese Patent Unexam ned Publication No. H8-240591.

Accordi ngil o Iyt Bnczenses mucesssivaly frssn nmistigam te stovawstisiam iof the dhromatean

| mmuno-chro phic styip.25.and.a agtion take | ace. Then, ., an
extent of cg}%r8 "on- s agﬂ%iangﬁl%l r etfe BP%%QH&?I@%&&H F“B‘F?jsaWE%e #n
other words, colhtioh dabdu3 %t Y08 YRHIAD of tEELAGE b oRRModd BidhbiBaGhith e
area where the coloration reaction takes place are neasured by neans of a
nmeasur enent ithe thindiamgt reagent] esbedyumtitativer mbyswementsiofi ghé baalyentid beat i on .
of neasurenent -resul,ts to be carried out. 30 The neasurenent principle of
i muno- chr om&PBYPSERi ¢ all ows the specific characteristics of an

B P00 2SR i 00050, e PR 79
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.

30 - 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,



t he conventional imuno-chromatographi c nmeasurenent as described in above
just remains as sem quantitative neasurenent relying on the kinds of
objects to be analyzed and makes quantitative neasurenents I

thus setting a limt of allowing only sem quantitative neas%g(rrségﬁ)ztggane
performed according to the kinds of objects to be 5 analyzed. . Therefore,
it has been long desired to realize a_quantitative measurenment apparatus
for obt ai Hiehgomfenteral r mmungehrowatograpif mepsurementyase degcribpdninoabove just

chr omat og ' L ; l.t.at ] [ enen r onduct.ed by the
use of anEé?%h%ﬁ%%{n&@ﬁ%ng%ﬁgg@%%ﬁ%@eﬁ }re}{ﬁng? ﬁwesﬁlcl:l osngf)vlsgti; go E ﬁgflalgze t hod
f or neasuandmdkbe quanitaihvermtdsarenehts ibfhostiblepdni softiaganimitt & RS ORIyt he
degree of coloration |level or that of |ight and shade is to be used. \Wen a
convent i ofSIGUARHIASYC BRIVHRIEET 0P Berfarmed aceordingdo the kings wEobjssisrie beof a
Chr o8 006ARYIAA. 2MtHetdhare! A Pech I8R: MRLRADIRGIiLDE. GRAMHLIO TMGERAL
mechani cal control is put in place, %ence not allow hg the reaction speed
to be contpmiritesl faar tobfainingl hy. addueatef amadysig hesdsnby i thes psed obnmmnnad-yt es

i s dependent on the.osnotic ability 15 of the test strip itself. Mre
specificaf’ﬂr)??laf‘?%a $StPE speed is dependent on the timng of measurenent,
the kind of a s ghirdtiativROMehiuddiier®d aldRohGRleS bY! fhe &RCoAYANIIIMN®T
liquid sanple, the quantity of a |abelling reagent and the like, resulting
in a wi dechigrgeogsaphic/stripait isoreniceivelde that e ingathadefpe measuringahe esncestratiqn ofithen

degr o of *Ei%BRF at iyl Ftih &8 Pire PERNbI-BAPATEEo! Pt aRbbEm Bl

speci fic ptas®l. Whénog sbrivenitiorl iRasHbLchroMalogfdphid ftfp PaRU! @RRRVeIBpHeEt t ends
to be enlarged due to the osmotic ability of a |abelling reagent as
enpl oyed, ot HercBmatagapic eppligntian dgs t boear mede wslse dhe reandiionohsrealngt e t o

be nmeasur gl QUROE LoAFdIYEbY 1 #gzﬁe,ahe'ﬁgérﬁ%ﬂ aql%lwin%fh%gngc@bﬂ @peeﬁ%o Be'cEitditeq the

performance of quantitative measurenent accor
| Muno- ¢ hadifeiablyr Biwreford) dse dreenicepeidgnetmalyitdstis degeaderit@nskerbstioiy abildgyi ve

25 nmeagsureppnt. US-A-5 840 djsgl oses an.anal ytical elenent conprising a
pl uraffty® er*%%ém}éselfggféégs eﬁ%ﬁﬂﬁ?ﬁge erﬁ?tﬂfdm’?ﬁgﬁse‘;‘g’éﬁ‘fené%élkﬂ ‘émg% % ndigng
to an anahih@réderd, 8RMBAE of BNEst s‘i‘xﬁé,e;%it%s %h th@%es@@aipymméatnﬁi@r Efﬁ uiqut by

observation by an optical nethod the increasing I'n ckness of the
| ayer consamplenthetquantiyaet adabellingtragént edothe titie, cesnlttingrin BOvidanaed dfy

bi ndi ng o anal yte.. US-A:5 378 638, di 0S a teststrip for the
det erm na%alu{i) t;'ll%Bf g d%{ﬁfé?@?eeve} ﬁ’natﬁe !t?szlfltrép'Z%ﬁ'I‘ gﬁe Lsgeyon @’éetasjgrli‘rﬂltf%lt%iast i ng
of a carr ggciflcplede ipU6ERtBE add Pherddorée b2 dlofalYh MY ePatdhe 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



22 SEP 2003 plurality of sets of conpartnments, wherein each of said
compartnments conprises a reagent applied in a predetermned pattern by an
I nkJet process. WO A-97 09620 discl oses a chromatographic sirip

mentioned in the background art of the present applicati oré &Ej%ﬂﬂﬁa to
Fig. 6, conmprising a series of 5 spatially separated reaction area |ines

i ncluding a binding reagent immbilized therein and calibrations area

lines. WOPRIralgy 3efgsets &ifs@trwegwats@mhﬂﬁ@i@o@phmﬁ gaid (qompagmentsnednaprégs ian t he
backgr oun ct to Fig. 6,

conpri si nge ﬁta Fhé& aoﬁrgéﬁgﬁnaﬁ%dst%ﬁ{aipg é’cflségsﬁ area lines including a
bi ndi ng reagentwommm DGR dikxdsses na d}&oﬁamgrr@hﬂéhtriiﬁhsdlmheﬁas i the

chr omat og hic stri Vi ng are lines . as the reaction areas so that the
bondi ng r @3‘8@&“@ gf H\Fdﬁ‘?%ﬁlh lcﬁtl?lhéﬂtherﬁpo%! to Kig: 6r comprising prsevied 9 The
presens i %ﬁﬁny QBpA&Rl SresYMan a‘i@f‘hhgsaitnbﬂlﬁm% a Bird 501%% aﬂﬁﬁxﬁ’rwb‘flxﬁﬁatﬂéﬂetrﬁg'dve

measur enent apparatus, a chronatographic quantit measur ement ne
and a 1Sand1¢admtmgsamallmestrl p, whereby the quantitative measurement

f hi IIo d to be enhance Summa
F the Tvent | YOTROR SRShaRsRe ht c ShihBaDerRry St g5y FERGAR G B ot us
accor di ngbadkgthidiresLide prbé@:}i?g;&ﬂlféﬁnoﬂ‘@ﬁ’ﬂh%ébeﬁ:hﬁ) NG e @ﬁél@a%n@st of east

one anal yt e contained in’li qul sarrp e 1S rreasure COfT'p | Ses
chr omat ogpRASEILE senapgted raptinn aremlinesdngnding alburic@ngxcbg@t sumobilized thepontt | ng a

Camp 0 o' "BEARLTATT SR i lbeiPle "l o oe il ot

a test sarqbtsor afeds 3g thay the, bandirgaedap¥e ik a0 rcoafathedNinafhs O dtabRN nlafRls I N a
direction parallel to the support sheet; said reactive |layer conprising a

plurality orpd¥%ction ar eas, each retaining binding reagent capabl e of
taking on a colpgL atdRkk &idi€ fnce
that contains salzi% “at gs%dnoﬁéeglgén ylt%gﬁgégglh f;éa% ura %% yﬁl‘n? %}J%t %ﬁ
areas bei nga:mrspaﬁeapparatm B Chpimatedraghic afuahtitatitd mmramémr fieshodn amche
react|j EP, 2003 colorati on | evel suring. mpans to

e layer; .4
condu %l qFiREet ﬂﬂf %EBSYY EHGRR DSy ARt Itar“Yﬁé?‘?%H’ieméﬂbP COH HBPERR i on
level of ghrohfptapghiisalloWBd & bEahhh@Q, areas of the

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
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pi urality of reaction areas, wherein the coloration |evel neasuring nmeans
has the function of conducting at 5 |east one neasurenent of an optical
measur enent and an i nage nmeasurenent of said coloration Iazl sgp:@na
coloration that occurs in the specific reaction between sa b i ,
reagent and said substance containing said at | east one anal yte.
Particularly preferred, the chromatographic quantitative neasurenent
apparatus fur Fﬂlé’Fat@Ban?ﬂs ESIHITEgnpGaRs i® opduss eFephigtivevpessuraent whfect i ng
a_measu’ Rkt Wblossitl) o oiAEHAPIRERLE AD1da8 R0 LP e BIBHERLIAD P RCCSS
to derive by conputation the concentration of the analytes by Th nunber. A
chr omat ogiphpilitg ofjteantiont atasye nmeasur enent net hod of the present invention
for measuring the . cqoncentration of at ) east one analyte contained in
liquid sanple E‘éﬁffw co f_erﬁgorgfeé'_ﬁﬁmeﬁsur@g Togans s Phefiagtion ehFenfictRg abhi c
Strip gOMpGESsNImealttGhedt! dftars bt FHBARELenHRPA IR Re kiRt tof Bfd
wettable material layers that can be nolistened wt qui sanple, said

pl ural ity coloragentlessl ef tmtceloration thatercsurs amlei specifjc atactiambetwaen exd biiny e

| oadi ng | ayer, reactive |ayer .and.an .absorpti | ayer in a direction
paral 1ol Foeoend shbsdiie sONBnly P BB 6P sl Compri sing a plurality
of reaction ar eagicuBApirkicgeddthe dhrsiHatBgragRic’ RANBRLIVE ARAMEmBA: {afitng a
specific bond with a substance containing said at |east one analyte, said
pl ur al i t yfigther sgmprisas eafc@asut@@mgroawpw@scgidmtfoa sphjeeting a measur¢reritresits

uni fo y h [ | ayer: an . npi st eni ng._.t he, chrona raphi ¢
stri plidr)?ni gfg%édgo\}\ﬂgr?ﬁgéil\éﬁ?ldﬁ}slfnpcP%p%EaglﬁﬁlaPrﬁfg% {(he N l@és‘fo iﬁ HaI%{ﬁt e,
and bri ngiogeatratidasifane satyaed B ihiiignliche at | east one 25 analyte into
contact with the binding reagent; .and (c) nmeasuring a condition of
coloration in &tchrenaiogiapbicBaptifbye meangeraent mprthodypl fha prasgntgnventige foron
areas, th | REtr t LELc : t Hindi ng
eagent o Sthe Rt (LR ol orkeraRF Lo BELAEH URAR' Bfbprighs

col or at i othe dompsod neasured by way of at | east one neasurenent of an optical

measufegnment and . an 3Q. i mage, neasur enent, .and deri.ving by conputation the
concentration ﬂﬂ ROVHREr i hromalograpic iR, CUpRRSIRg:| gbﬂﬁ%’-!iﬁ% SYRRoR
processi nguﬁﬁaaiﬁgoaqﬂeﬂang BE SRUEBIRERkte i8S Wykrs haf 2ar®R ABR&ned with liquid
chronmat ographic strip of the present invention for use in nmeasurenent of
t he conceésmplatsashplurtaligi of wettableomaterialdhyare cooprising etdeast altést sandipls doading by

way of at Ialygf e iCe ?a]icyer 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.



the optical nmeasurenent or inage neasurenment conprises: a sheet-like solid
support supporting a plurality of wettable nmaterials that can be 5

noi stened with the liquid sanple, said plurality of V\ettablzgfﬁalp 003
| ayers conprising at |east a test sanple |oading |ayer, a FTeacliVve Tayer
and an absorption layer in a direction parallel to the support sheet;
wherein said reactive |layer conprises a pluraljty of reaction areas
retai ning a bi AHFHgMatgsaiic stEpaf the presentkinvention far ves by messyrenaent oF thesul t

of specifi oyl ' . . ' [ I t_on :
anal yt e, sc g?ﬁhgﬁédaﬁ%t\&égpo%e%c&?ﬁ%ggﬁ%ﬁggﬁ{e%@ﬁgtg%gﬁcpm%sg%da talga%goﬁ? or al | ty
of | ocat i thesoptical heasurdnyent or infuge neasirement cygtised?arti cul arly preferred, the
wettable materi as'lhs éq(npsfgi_aes a test sanple | gading area, a_labelling
reagent hol di n¢ Y&§fdike sopid |SupRart Fppormge plyeality gbvetishie mataipdotet ¢ap Payer

al'l T r maghidith Ui %e%i@%nﬂﬁé,%{d%lg@ﬂﬂ} wwﬁewbieaﬁsteﬂm afs é&ﬂggﬁhg af->

wherein the at | east one reactive as t reacti on areas, erein
t he |i qui deastanidst sarapls deaditg baygh at teactive dtyes anplaa dbsaption laveein aldikefiémg

t hol di I t.| t I d ab ti I
Cuccessi vamplirod Storgf e e i Bt ey mendts S b obagit | be

in above, atdd€ ri@iningr MBREREGEageRPcdpablc WIaIGHE BARL QUMY &5 AHA oF Yhdchite
nmeasurenents is all'owed to be enhanced renmarkably. 6 2 2 SEP 2003 Bri ef

Descri pt i &fcBen pitha swgstameghaticontaing sichetieast onpenalyteciaid/ plualieywobfeastion
h i | i Ve, . tUS | |
erbodrtent A *FRgYBBbica o bR BB R BRBRL G R v "ot

a.chromat ographic quantitative neasure- nent nmethod in an exenpl ary
enbodi nent of %}he_ present_ invention. Fig. 3 is a perspective view to show
the structure SAtUREYrefered, dhappitablemaiesials compsises 4 iestisamplsipadiag egpaphi c

quant it at i, gydj 5 B &R ' t
present inventlo wagégﬁﬁfﬁkgf_?g ﬁég}i%fé%élllp %ﬁ“@fbé‘w of g%#%%?%&@g%ilg%t%jfp to
show a pafdrered infuchreewey asoparalied as tlesuafact ebiht soppeit, r eactive |ayer in an

exerrpiﬁ‘riy enbodi, ment  of t he prese i hvention, is a plan view of

t Fig.- 5
a chr bfat ogr apMiiEredl the 3t Jegst Qo gvchiNg 1ayer hasdhe reaction ardis, 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.



tern of reaction areas on at |east one reactive |layer in an 'exenplary
enbocli-. 15 nent of the present invention. Fig. 6 is--a plan view to show
the structure of a conventional chronma- tographic strip. Pre]ZeQrs(EP 2003
Enbodi ments of the Invention 20 A chromatographic quantitative nmeasurenent

apparatus in 5 r Lgent of the present invention neasures

t he concent ra?ﬁgﬁﬁ%?cﬂioa%fmgggnal yte contained in |liquid sanple by
anal yzi ng-the resul tFigl lds acehefitiOperkgakiviele RUTW Hrdgh2Padphic quanti- .
chromat ographi c, strip.. The chromato- dgraphic strip is forned of a

sheet -1i ke sdiEtiyeguparement appprainelint sn ekemplarybémbadinmatterfi the prebet ar e
| ami nat ed on the support and capable of getting noistened. The plurality
of the V\ettablingeﬂé?lgr_i al s are disposed parallel on the surface of the
support amg conpris weHIR LI |1 ngQ.r nt hol di ng
| ayer, at IBIjeast onee};‘ é%teﬁﬂ\(/)e Iayer&egggﬁgbrlg%?%%?ocﬁfgﬁa?e@]ﬂ% gﬁggéeadsﬁl@e' -
reactive | ayamehbmethodacin exemapkayicmbydibient 60t febshitiavesagent 30
capabl e of formng a_specjfic bond with the anal ytes contained in the
liquid sanple. The ¥igsd ¥ afpezspestiveatipwrior vy itha stoadvre ofjacthrohmtat

| east one reag-_tive laver i1s.analyzed for chr.omatographi c quantitative
measur enent . aé‘ﬁgﬂf pS%Puﬁ%gl gﬁ‘? §ﬁﬁ%@@§ﬁ?ﬁ%¢ @ygﬁ&tqatqu Wgﬁﬁ%ﬂ?m
apparat us i s pauigiRchy\btdmpRey eﬁmog;mgﬁg{)%@ 'e§éﬂt'iﬂvexﬁ;ficﬁi?| oration |evel
measuring nmeans to neasure ‘quan- titatively the extent of a coloration
reaction ¥ccurring i¥igt #ds ngdeniview af axhrivpatapphphielstripas shewenpaitérd emge
measur ement and a conputation processing 5 device to derive by conputation
the concent r ZERAGHODHAT %%@Daﬁaf%%gnwr@ﬂc%vq]wemia@wxe@mlmg dizgent of . -

subj ecti ng t%ﬁwmﬁm{nesult to a conputation process. ‘Accordingly,
by conducti ng asurenent at a plurality of locations in reaction areas on
at | east one reacti Viigl 8¥e# pbin eicthoDaehRMi BB HEE Eirib toldhodp 8h6tHar pafdi Ny ~ .
reagent capabl e o% formng a bond with at |east one analyte is

i mobi | i zed, TR 6t Brastipsareas oniasleast aneeranstive dayerpnian exdmplady embvei-

rreasured015ac F@&&tﬁg&égﬁgﬁl{\gﬁ?i ng a control of infiltration conditions

[

of liquid sanp i) guantitative neasurenent performance -
is enhanced re- - Fig 6isaplan view to show the structure of a conventional chroma-
tographic strip.

Preferred Embodiments of the Invention
20 | A chmmatogi'aphic quantitative measurement apparatus in an ex-
emplary embodiment of the present invent‘;ion 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 plurality 6f the wettable materials are dispdsed parallel on the surface of
the sﬁpport 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



mar kably. 15 Particularly preferred is that the reaction areas are forned
on the at |least one reactive layer at a plurality of° | ocati

spots-1i ke shape, respec- tively, in the chronmatographic quaz{2t§ﬁpve2003
nmeasurenent apparatus. Reac- tion areas with the binding reagent

i mobi | i zed tdese@BogrepEl &t@aﬁt_ﬁgﬁae?ﬁ?é&miﬂeﬁ@ aPPaPAuS US Bhr8vided dPkth thed

ball, are disposed-at a plurality o ocations on the 20 at |east one

react i-ve | ayethromakegrephicatrippaneloratitre lek) malasunnggneds emsasurecoqeear- of a . .

coloration |evel.t e conducted_all. over the surface of the at | east one
reactive |ay é%taweﬁh%erﬁdg%nfc#@p%ﬁlwéwrﬁ TeagidpR PCVETIREAR the Feagtianoareas by

taking on a’ | ' - Al t 1! t.ion_area:taking
on- 8 col or araket eeiukindnet uloBs T Athe Rt ANRA Sy Ro BrBBeneT
areas areb25 déviqeomederitt) b tothyusdtiorOMEY cotEnfititibRaTEhe BRalRAES WiMEal@yer in
an irregular manner, the quantitative neasurenent can be carried out nore
accurately enericahespression byosuhjesing the measuieneant ssubidtdp comiputatiati on
conditions of_the 1liquid sanple. In addition, since the binding reagent is
i mobi | i zed i¥%®%Sspots-1ike manner, the required anount of the reagent is

reduced, resulting i R""‘“@ﬁ?@i%Jéﬁ%g&?'ﬁ%a%?{@?n?a?gi}ﬁ@ﬂ% fﬁS&&{i n

t akes pl ace wi thout belng ein at | n -con i"onof "t he
| i qui d sanpl dn RAcHEP 22088 oRaxit least ané Yeadtdieclavet of 9 é]il@ina{tb@rafpfhﬁ@ﬁﬁﬁﬂgd

reaction areas with the .binding reagent inmobilized thereon are shaped-
like a fI3 pﬂVhW@,abl@gpt&magep‘;/?ap%oféﬁoypm@lbandmﬂeatlenet onesandlyes isayer .

A di . [ S h - ti face. of tive |
e ass 1 oduinyiizbd ot MifrasolCreiHioh ohTre desifiots ARSI P Be EanTeE o
measur ed acr aggudtelyitheustsdiags a%?ﬁrBPofiﬁﬂﬁiﬂiﬁ{&a cdirfifbns 4&1&% e

havi ng the reaction area disposed all over the reactive |aye ven when

t he col orati ¢hs reaesultintlies quiahditative hyedswreineht |perfiriemeecisdenhdneedsref t he' --

| i quid sanpl e, th uantitative measurement is allowed to be car- ried out
nmore accur at e‘ffl?rkq ‘ot her words,” the coloration reaction takes place 10

- Wi t hout i ng af f ect Qrt&tug@] -1 of 1 ] C L 1] : | Lqui d
sanpl e. b%Iart I cul arlg pre er*ggxfga?ﬁ%@%tﬁggg%%@@n élegg%; %*r]é)%?m[%ﬁéﬁb%ﬁ(%ltng
rea- gent i neast dreadactivd lgepatapdaniity of loesitions in 4 epste-1ienhapeNsdspt@nt on
the en- tire regction areas, resulting in realizing a uniform col orati on
reaction. Be-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.



cause of the consistent concentration of the binding reagent inmmobilized on
15 the reactive |layer extending all over the reaction area,
coloration reaction takes place under an effect of infilt ra?z(g: ﬁ%Zﬁﬂ&ns
of the liquid sanple, it is possible for the reaction conditions of the
entire reactive |ayePaftﬁh1ﬂz§hQ36fplﬂéerreﬂri§9cB§€|thé Hﬁég@ﬁg%h&‘lqrﬂgréla@%thﬁ?e

o] y e

quantitative neasurenent t e carried out nore accurately. Thus,
col oration rchisdingwreagresinpnabidized theeon bes shippeddilas 4 Aat pinbyrdspectively,

infiltration conditions of the |iqujid sanple, Particularly preferred is
that the reac@%ﬂlﬁpﬁﬁﬂi%erdﬁ 8‘6"%%3’%- Asgarding fé\Vg\lS pirugtugni theren-y
di spersed ma - | L.far .- qQratieon to taken on.
As a result, t es%%%%:%e g% ét%#gﬁy?ra#%g @%%ﬁ#lgp%@%ttﬂegebgnﬂi%%h%

Chr omat ogriaphéalorgtiant tehationy €o HRamebORAt acdtBishEE WhoBNs@fEM ot Yeactive
embodi ment of_ the present invention conprises the steps o nmeasuring by
optical neasutedpnt Forthendee having thenmeaction drea alisposedfall over the oeective

reaction are where a ﬁol rati,on .teactian i.sahaki pl.ace,..the reaction
area being | of&tef'GR % 2Eh IBEAtInTRaCEpR i) 8%33& the infilieatioppopdii s 30
; d of . - o : . . q
cggggl eoof nﬁgﬁ%%hgt eine%,gaﬁal?g ’a‘?ggu%el ng Vl%:ﬁ%%slr]'ﬁ%}z%gyvq\%) %%O*ag%{é_&ngﬁg 'pea- .

gent ‘capabl e xiéd but miang aequrapetyi f I otlerdvords,the celdaation e6adtivnt falkak placat
| east 9 2 SEP. 2003 ,one ,anal yte included in liquid sanple; and applying 'a
conput at i bh prbaukbeigsafiected at@lldhsethe inflivation eandidons eof the Ligwid pamplé.on

t he concentration of ' Wi.th nu i cal expressipon. Ac-.cordingly,
wi t hout any control gﬁ%ﬁ?ﬁ‘@%ﬂi’&%ﬁd %&ﬁﬁpﬁ%ﬁ%mﬁptf%nl ‘?18 eoéggmﬂ gea- ?hg
col oration r egaitiifinelslidéd bl §he Bnb BeadtRetlapdy isRobe 18t QRLstent G (HRASH' ed

accurately with resulting enhancenent in the quantitative nmeasurenent per- . '.
f or mance.. Parfifectfaghiby ayeas, eeswtingantiealizinpe weifom eolosatiers rexctiohor ek on

R T N K I XY S
oL 1, B T B g A,
of spots-|i kereaction itakesapies wodat & effect of infiltration conditions of the liquid
" 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



consistently in an irregular manner. As a result, the coloration reaction

takes pl ace wi thout depending on the infiltration conditions 2%%@ (2@03
sam 15 ple. Particularly preferred is that the same binding r e as

"immobi- |ized on the at | east one reactive layer is imobilized on all the
reaction areas.. .lR_ ot.her rds., there are grovided the sane binding
reagents in s%eha}%ag&egpa‘ﬂd]\é.ﬁén}ﬁgﬁgéa@??edﬁp@ or balls disposed on each
respecti.ve T eaGil{el AEQApHAtiAOPFREM Yo I utetdt TebiR Y| REVER &m-

t hereby col oration reaction being ta- ken on w thout depending on’the
moi st en condiputatisndhet doacéntoyation sEnhkeanalPestwith | muhyripaledgresdon.s Abat
the reaction areas.are formed all oqver_ the surface_of the at |east one
reactive | ayesor » rabRutmyoateol apphed hemost sendiiions g tha liqwasemnleed

h h f I - s fi j - 2 i vel h
bl Tovi g The i ollraBoRYBatSR oBRNEE he BestiFiin I8 TBFH fE0 b menBREGEY
one reactive é@ﬁﬁéteﬁ%ﬁﬂ:h&ieﬁﬁltﬁn%éﬁuﬁm%ﬁfe!ﬂttin tBe gahﬁﬁ?étwme&ﬁ&wht ékakes

pl ace wi thout being controlled by the noist conditions of the |iquid sam
ple. Particulfariognpe.eferred is that the concentration of the binding rea-

30 t inmmobilized the at | t o tive.l: ' I stent
Chroughout the enti rGarReMeRGATaeRied s st iheregction Fasnse imed on trah
rough ! _ . . 27 gmedin iah
o chr ot ogr agh Lot reRurE1aber v PEe bR HonkRn PO ke Ml pHnKED, |

usi ng thel®ppavelyusThe eonfigaration!drsachninpecivd rédctioheaRpedetht ai Hindiig on.
The chromat ogr aphi ¢ quan- titative measurenent apparatus in the exenplary
enbodi ment of reagenipiamehiized; thesean i farmead iresuchhspaipdidei shapea @sslatuandur e

of an immuno -.chromatqaraphic _styrip and al so jn conducti optical
measurement o R gRt AL PR A el o Boropf sholhig Roqgitn dren Reeated ¢
of a reacti oncopRiseaely GHeaRiRleyhRS AlnctNe AY RdieBalt" ¢ROBlor&QGH 3{3&&?011 n
the chromatographic strip withthe nmeas- urement result converted to a
nunmeri cal expiakes placetwitheuindepehnding amphe mfilerationrcopdidivesif the tiquidcesm-

t her eby owi,ng the concentration of the analytes con- tained in the

i qui d saftpl eplﬁo be derived quantitatively. In hi- Amuno- chromatographic

quantitative nmeasur epgfieyl 2y JTEERRs Y GIRLRE rsa_ﬂﬂei Finding 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



strip having higher sensitivity and nore excellent performance_in
quantitative accuracy is nmade avail able and, 15 therefore, tlﬁz SEP 2003
i mmuno- chromat ographic strip features in having nmany reac- tion areas
provided on the reactive carrier fornmed of a chromatographic mate rial. The
chromat ogr aphi ¢ quangitat 1946, IRAGAL: - S W hQg..of

usi ng the apparat usqg%ﬁt%éi\épresen%écggg‘ﬁ%ﬁ%%@%é%o%d?%%}%%aﬁgg ur'r"gl(siltfof‘he
extent of a ¢bleansisiBNRAE WphaRGR IS8 thetidd Of MO AARMCIrShhieR- at a -
plurality of locations thereof by using nmeasure- nent equipnment, and then
derives the ceoant embpdimentt afifbeprabsntdaveytion- Fhyichgppmatognaptiaguen-

process to t asurement result. Accordingly, a chronmatographic
quantitati vel?‘-ﬁ@ﬁg'ﬁ PASHTC TP RRATA Y 1 the %Q%Déél?@? ?‘PBP‘E‘P%%Q BY&Eent ent
per f or mange : ' : ' " I.NG.: ‘
| nsuscept ?bi %&%ﬁﬁﬁﬁ@ﬁ %ﬁ%ﬁéﬂ%éﬂ%ﬁ%@@%ﬁ%ﬁﬁgﬁ? 82{0%%%%6% t he
chr omat ogr aplstrip shdiatscihecondutidng dpticaliBedabinzatlor kagse reaPaekieng reaction

area on a chromatographic strip has a binding reagent, which i-s allowed to
form a speci PRcoksaBonreastiondhat i theaesult a0 aireacsion betegenbe avalytahasd

Ceactton ar odbe RSBl R RE s, AoRPasbetaate: Stto it Pl sigong

structure, thgefRAE kbl B50RATATE m&@%kggggighfbfﬁﬁaﬂg of b compiita- 2003

| onger needed to be restricted to a speci posi tion,

respect i 8l y tion precestsingddoos, theweby adlbowtingthe guicotitiation vf theacslyes warri er

to take on a', col,ota- ']cl)n reacti n\ROAE a,result, a coloratign reaction
nge

t
reflecting t AeHeGnI ttpSIn guid g oferiveds gupntitativelgendn amamot akes

pl ace as the ' 4.h Led 5 I rO'Qgﬁi rs..all quer the.
reactive car'rcpgémﬁﬁgg‘%hlée reetg&:m%ec gfe-%@g{r)ea ?%{h é’gv gﬁgﬁﬁgogﬁtpwpgyc usi ng
a col or at i on sty Mavimesighengeriavisy and the measurenent result is subjected .

to a conputation process, thereby allow ing higher sensitivity and higher
per f or mance ARMERIcebeRipPeTiommAaRts Innanartitasive Acerranysistmade availahle ead, 10

Wth the qpre e ry. enbqdi nent, as.the.rgactive carri.er i s used a

Vest srrilB’ T SFMefSECtRY SRS iERberatid il RO in THying many ihen,
tion areas provided on the reactive carrier formed of a chromatographic mate-
rial.

~ 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 insusceptibility 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



arbitrarily porous carrier such as nitrocellul ose and glass fiber filter
paper. This test stripis allowed to posses the ability to

anal ysis a specific substance and to performthe quantifi Ca?ﬁﬁ%g{g@pa
As the liquid sanple 15 can be used, for exanple, such test sanples as

wat er, an aqug@usr | 90, ' 0 3 | f 1 Wi j.en W th
a solid and pp\/\ger'T’lg!re‘q&%ﬁ1 ggsb ed#%?ﬁggﬁ\?dgd?%ﬁgﬁtcﬁggﬁ éxé'ﬂoéﬁsg%n,fr ggﬁé&é}se?y’for
exanpl e, - a urtheeeliyesliowimpegnarkitratepbint ofelicereagtiab chridredttakt @as cdlesd- -
soi|l analysis, food analysis and the |ike can be performed, thereby _

al | owi ng t he d@emderetian. velmbarssrinemolaftign teasidon selemneathd gonditiohsofi ng

in an arbitragd |y picke Lution for -t. I,ng to be gonduct ed eadi |y and
reliably. Exe‘?fﬁf%‘(@‘g@%ﬁglaﬁ%m gea}geaﬁg@pﬁ%%:@l&e% placeas, ‘?S@l%?l%ﬂf{h?g]ﬂ%fyiaphi c
quantitaliye JRASKSoodds/EitlealPRRIbY the FRRAYE EARI: MR ditad b8
foregoi ng apparatus and chromatographic strip in a typical eXenplary
ermbodi nent  of oratiendeedent measuwred byasing espheitive lavel mddsuiizamnease and
Figures 1 to 5 Fig. 1is a-schematic erspective _view of a

chr onat ogr apht ’&@%W%Wés‘%lﬁswhwﬁéﬂi tap sempuiation pragass thersbarallow-
“enbodi ment of. t r .iavention, Fig.. 2 shows the 30 steps of .a,.

chr omat ogr aphi® AR Prainv AR JREh RO RI R CHOMR BB RR Ry tive
enbodi ment  of mehgmenesReto héyaize@n. Fig. 3 is a péerspective viewto show
the structure of an immuno-chromatographic strip as.used in conducting 12

22 SEP 208B i nmune n¥athitkerprasent ezemplaryendiodiment) disnidret reattitd eayriasimnt
I nvention. Here, {he Jnmmyno-chr,onatographic strip js collectively called
as reactive. c‘é‘?’e%i Eéf;esgﬁjgrmﬁ%mea @ﬁ%?m&t‘lﬂxﬁ%’&t%ﬁt}e thatjg spmprise \pgan
neasur ement e of M) I ' t

I nvention forﬁ?rﬁéas- -%Pf)ﬁoé'{s{%e c%r?géﬁtl?&rga%‘g%@%dt H:ﬁgaéggsoﬁg&a%tg?@e%%en
contai ned i n Thisuest staiypisealtowrazl tospssstd the bbibisy @b detelt By QMialydig adspecific

chronatographici}strip having a plurality_ of reaction areas w th a binding

reagent, whi c§i do perivpnthegauantificatinnttherecfyb Ascthet hawid ssamplei ni ng

th z o i - 7h e h bt
Lhe anal VIES oa BB Useh 2 RIS biuch tost Shifldias Waeds 2 0560ue Riiicn, "
urine, blood, a bodily fluid, a solution with a solid and powder or a gas dis-

solved, and the like. Such tests as, for example, a urine test, 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



wi th the binding reagent by noistening the chromatographic strip wth the
|l i quid sanpl e containing the analytes; and 15 (c) neasuring 2;%’3&2@3
occurring due to a specific-bond forned between the binding

the analytes in at |east two areas of the plurality of reaction areas by

means of at | aastunenecsmirbo@dnt ﬁebﬁ@k@ﬂgféa;l?\r/@rhmh%flﬁh@ re3Bht fiffention.

nmeasur enment or_imge neasurenent and I ng by conputation t

concent r at i ontsre.tthe immaga-eronpgographicstniprie coldedtivekpeadlesi on by subj ecting . .

t he neasurenen recgiglt to com putation processing. As Fig. 3 shows,
reactive 10 cOMPYAYRE ™ & pport 1, at |east one reac- tive layer 2, test

Sarpl | adi o v ce d vabol ageealaio kAR Y findld, B fhons o

absorption layer 5. The reactive fayer S a

l'i qui d sanpl enfethedirby tysesli exgniglasughibsdiendre of tlsapilsent RAALEINFrLReds- | -
beling reagent holding |layer 4, at |east one reactive layer 2 and water

absorp- tion PEperthe eqnceyation|of atnleant sneranalyte Ttnmtaimedoint liquidasample
function of h ' _ omatographic material and is formed of a plastic
materi al and %bﬂlg‘f(sgt_h%%%ps[oégt sanple loading 30 area 3 is disposed on

t he support 1 ovidinctg BhRRSAth élﬂhd' | : [ %ﬂbr i.Lh liquid
sanpl e. " The tgaaz!tﬁsarrplg_zal_ oadi ngglz; eag3 r%%g%%ﬁf E)grgna lﬁl%e% : _
becom ng noi st iveith er hieding reagembwerhich isamljafblabﬁfdrhﬁnbié(;bonﬂ@ﬁm)% 3‘3%2 2 S
E P 2003 l e. Liquid sanple,containing at, | east one anal yte is added or
appl i ed chOa%%g:e&ﬁme@@sﬁmiﬁ%lmmt@re@m& The | abel i ng
reagent . hol dj : ' t abl e tertals and a | abeling
reagent .held @%Pﬁg%f%e%l&&%dg%ﬁ%ﬁéﬁnﬁ?e a'F%rtF%b%Picﬂﬂ arcgagent i s made
movabl e as the withithe binding refigentitguhdisteHRb ¢hé AsRtRbatHhid Bgiyet t abl e
materials are forned of a .non-_woven fabric and the |ike, for éxanple. At .
| east one’ react'm'wmismpmm@Mact i on between an anti body

and an antigen 28§urs. At | east one reactive layer 2 is fornmed of
nitrocellul ose and the like. At |east one reactive layer 2 has a plurality

Shecre Hndhestsap COlIEh by g iy 11
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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I mobi lized thereon. The plurality of reaction areas are di sposed _on. at

| east one reactive layer 2 in such a way as situated uniforn12120|5€P 20[]3
irregularly, dispersed uniformy or in a spots-like nanner, or

i nterspersed in dots. The water absorption layer 5 is 15 an area where

absor ption ofanystber Ifig@lsaeplk ichbtizn S 18adt! dnicBi-ey % it allesd oF agsliedMg h the

chromat ographic strip serving as at | east one reactive |ayer carrier as
describe in gbalieg onkethd tertdsasaplel leadimgt aieni g The labedingt raigest haldiezl to
the test sanple | pading are VWhen the liquid . sanple re s the 20 area
of I abel i ng NedghOTRBTIERS oAl mater senid lebut e bragent hoddn ednaig- 3,
the | abeling b | ' e s

di ssolved t ﬁé%%gﬁﬁtgﬁ%ﬂggmgﬁéhﬁéﬁﬁg lr%%l?iq; gé‘g% gl%k(%l?%#gaehéssﬁ%é}%ggss a

bond be- Bweghe lgtudsahpletalagdlate |TheWebibleagetialsarddhmted of A8@n- Wien
the sub- stance resulti ngdfromthe bond and containing the anal ytes fl ows :

to reach the vweatfabugenddhe likeaforiexemds.ckt Ipastaomesyeactive kayeh@ns anlarea
reaction occur,s between 'th bi ndi ng,.f eagent contained in th eaction
area and t he WHGRA 5??&%?3?%89%%%&“@%8%‘5 AP THIFEBRECH B, &effﬁ?’i PRY in
generation of gtfﬁ:‘ Ql ' . ﬁﬁ&%bﬁﬂﬂ ~addBRMEDE Ri Adi and -
at | east one rge ectlggé#%gér}flb?l?gaa&na ytes aﬁ% at'I%e Iq?i%ée?l i%ﬁggﬂ;g%%\]t%%g@g%rs
with resul ti dgyeedhhaati ploraityafaehetiad hryas, éddh ofwkich ha3G bivdling sptigdnt

sanpl e- fl_ows t? reach th ‘gat er absorption layer 5, where water is,
absor bed ¥r oitp foe apisgacific Sanpreth af least encanaliie (@ sybrsiee tebaekamined) t he

at least on rgag!-! %Ell carrier, the resulting reactive carrier is
left standi ng e%% for a predeterm ned period. By taking
quantitati ve TRASIENE U] r8hctict Bfdls dreWspdiad oA & UeSst Dbk FeadtiR lhpisgief the
foregoi ng predeterm ned period, a quan- titative neasurenment value-of the

subst ance t o spehexway rascsituated sndfornily e ireguleriy, iésriersdd eniformslyicorin & Mor e -
specifically, liquid sanple is added.,to the test s | e, .JloadLng area
P he 11 qut arShehke oibnod Biigranbde Ry d0@agdie Wetea gombige: 5Sr Bye
osnosi s tyiro I | TR N a@ﬁ [ g,%ﬁie"s :
di ssol vec}Bi n%gﬁﬁﬁﬁgﬁﬂ@ggﬁt%?%n%&?%%rhihgyé t e%‘?ﬁfﬁa@a anp (_éa t hat
arrives throgdceosnosi s and then proceeds to the at | east one reactive

| ayer 2 '

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 1s 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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10 through osnosis. During this process, a bond between the anal ytes con-

tained in the liquid sanple and the | abeling reagent is for e

pro- ducing a substance resulting fromthe bond. This substgﬁg SEEI Qﬂga

fromthe bond causes a specific reaction with the binding reagent to occur
on the at | é@sd penrktégagiet \iericdy erBy takiag Wdanfllatife &<eQLAREMOSY dofRal | ONn.

The liquid sam 15 pl e is ultimately absorbed in the water absorption
| ayer 5, thetiepythbt pergiragiter blee lapisk ofthefiregang predetemnihed \feeiod! Aquanal yt es.

exists in the,ljquid sanple,, sane oration reac- tion is observed in the
reaction ar ei’t?ﬁl H’@aﬁlt'rrq)’}%%v%ﬁ@ q%gg%?’%ﬁ.ap(é%/@ %?xqﬂﬁli‘%eds ead} b gbtadned
reaction is measHesH ;{ﬁfe' of a coloration |level measuring 20 nmeans 11
such as optica? rreasu‘rggr?e t',sglﬁ)‘rirlége nmeasurenent and the |ike. The

nmeasuremefit result Moreudjeeificadly} @leanhutiat d-anpler @ CaRdng tHehRke RYniple

concentration of the analytes being derived by conputation in a nunerical

expr essi on. hﬁdﬁ%ﬂl,‘eﬁ3»tbﬁdlqmdégmpigrwcbﬂ@theh@ﬁbgdb@,hdldiagdamﬂt 1I
[ 25 f f_pl [ th t | t tiy . 2, test

| oadi ng ar ey FeuPshatiindl it & Sooradh pdis ared San nbbtlng sopgsmban. T ¢
| ayer 5 are HaiReddh thaMaENAY FBab AR hAdBIRE LB th 1Bnea dAlliplb R5e

materials are nentioned just xanp not rex I'ng "ot her

mat eri al s f orrrveotsbbgle osmopisisonl tHeavprexsviplte the e leusppas redctivalapa 4 or med
of an aribtr iol‘jly sel ect.ed terial, 30 that has_a property of blocking the
passi ng _|igfﬂ 2h\smegis.c g this preeessyfebond thetwaen (the analytes reenct i ve

| 2, - o i t .hol dj ng | ayer 4,
water absor prinedfia the WRETSaRAR ang nERhefty ESAE0E mch Werdi o™, |
arbitrarily detiogtesulptants réailiihg froldeké boaddeTeis Bhb&tanks réui$ie Fom

geonetries of reaction .areas _of the at |east one-reactive layer 2 with
r ef erencet oth® Bondicausgs mi gpecific 1eagtion) watkdthe hindig reagent 1l coourom thoht an

G 17 oront 1 Heh RS TRABIE a2 egilig ing e prptoncipaction. nbe Sauudevn
6A : ' fi ' . e
areas 6A150r gROiOhltan®ely abidrbe@fin E%&&r%@&@%ﬁgﬁ%&égg, 'Flghg%tﬁf@gm%y%r B

‘having a binding reagent” i mobilized thereto.
has react i onthe eatircaR®action édantend. bi ndi ng reagent is i nmobilized, disposed
al | '

When the a.nalytes exists in the liquid sample, some coloration reac-
tion is observed in thé 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 computatioﬁ 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 ldadjng area 3, labeling

reagent holding layer 4, water absorption layer 5 and the like can be formed of
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over reactive |ayer 2B. By having reactive |ayer 2A or reactive |layer 2B 10
structured as described in above, the analytes that flows ovicﬁkg FWG
carrier 10 can be bound w thout fail regardl ess of osnptic c t E Si a
result, adverse effects due to a variation, inconsistency and the |ike

existing anDRg diBRrdE§lseRltddiforblls EQhpation | evel are allowed to be
prevented, thereby an”accurate co?oratlbn being taken on. 15 In order to

conduct nmeasur enment s Nefxt,za dedoripaionos givsteto @lonidieies @fieeadtionearbayef tiz By the .

use of an i no- chromatographic strip having the struc- ture as described
in above, a plaashPne jeastive taveri2omithreterencertd dtig 4 sed Feg.&d dfig. 4 sadffigd and

| d ' | ed Lg.
hove, a5 1 hettoh Tt P oG PERRMET Ao e AeSied TLiShetisly. aeh Hvine
| NSt rument 5t OrgRednMredd IMFFehe Frodh 9A8!ardthét. Cq:n?rFa%é '432%?&{{; Q?%lg g%&ufgggt to

i
read a reflecting signal of a coloration or an ysies'1 ment -
using CCD. | nreaitiioniarags 64 foreed ofip plutalion opdaeis @ spoty diepssed thdrdos, badd an
or- dinary coggui at i %n rocessi ng device._ This cogﬁgt ation processing
devi ce 25 der PEERER Hyﬁeﬂ&t@%@m peokibiped thergta. onlw Fig. Hy ranetive knyer @1

nunerical ex- Lon. ) foregoi ng neasurenent.. result, th

al | owi ng an agg% ?ééadgféﬁvagp%zggf ‘91[1’1"1‘%1%2‘0? g%%ﬁ%%@ﬁﬁs%%ﬂ”ﬂ@ﬂ%@‘éﬁew
conputation. égert FeactivgllgyeroPBsaBy haginSrd6vEa566h 2AN6r Q@écﬁx@%géﬁtzﬁ
value in the quan- titative neasurenment can be obtai ned. 30 Accordingly, a

chr omat ogl@phsaugivaad iasadeseribed doabaventhappalyies that, flows avealtheweattive
quantitative neasur nt, of high nsiLi.vit nd epn- hanced performance to
be conduct ed, °%‘§+Frb€dm fan, be ;833.181‘%&;0‘? éﬂge@laggggs 9@0%%? tlpﬂs-abéﬁea,
with the measysRneHiveRRUMELSIAL & RSvaHfior %ﬂs&%&ﬂg 4 the BiEdjiedHl of

g neans -

an optical neasuring neans or an | nmage neas- Urin 0 neasuf
col ori'ng "ext eamong thetestcitiips incolratitweel he: iBased to/be peeterdbd ! fhereby

coloration level to be gonducted nore accurately, hence en- abling accurate ”

quantitative %M@E%Fﬂﬁoﬁa@%‘@%ﬁl@%t by using a chro- matographic

strip. Byjhavi ng a- A der %k&nﬁﬁl%%aﬁgf‘e%én 1 LIS AR R FiePleand | LY.
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 reﬂécting signal of a coloration or an image analysis instru-
ment usingCCD. '
_ ‘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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of locations on reactive |ayer, the coloration level on all over the
reactive layerr 10 is allowed to be neasured accurately by making a

conparison in coloration. . between the reaction area and t?e)éggpmon
area. In addition, the reac tion areas are |ocated on the at%l 0
reactive layer in an irregular manner and therefore, even if a coloration
‘reaction takes place under the influence of osnotic conditions of the

liquid sanple, nore decdesaribediumnboveatiittethenrasercifenteayparatudef thenshuct ed.

Furt hernore, si n,Ece thﬁ?bl ndi n vg .reagent is jnmobi- lized iin a spots-like
manner, the qfSht IYWOHPRthBTPESGR R aP§P5‘ICPJOW€GSW§éﬂeﬂﬂSrﬁ1‘rﬁIZ§Eag$ &Rdst i ng

1@ cost T eOglOenth ARG AL A B ULIATS, O oL 2E7 whie daver, act

as a reaction area oratlon reattion OC

reactive | yemremenbef m@%ulbmtmrﬂlevbb%o %@%nﬁh@%d 688 a‘éﬂ%t@lgc RefESbhon 20
reaction |nfluenced by osnotic conditions of the |iquid sanpl & occurs, nore

accur at e quantiblingiageingte guanhitaiivecnnasoenwent ite becarribé oah by wding lechuoi f or m
reaction ar eas dtﬁ osed ,all over the reactive layer. According to the
measur enment . DEYC §HID- present invention, the 25 condition of a

coloration reaction QRCHAFhBG %bt@ﬁﬁ@ Pﬁg@fg&eeﬁnrﬁ%ﬁt&gﬂqsg ea% M ur ed

at a plurality of locations onthe at one reac

measur enent. r efidcations en sesh:}:we lleybr} thecoolgratiohilove]l RaAdbE&vdritbe réictiwd RiEr 2
good gras of .th tion reaction conditions of -the entire surface of

the react pve1$ gwe$ c@ewgdmceuram@rlébmdmmm ﬁ.‘gnnmmrautoo]armon .

quantitative C ucted wthout Y an nf I uence

of the osrmh?g cond ?’%%gﬁ%égf% aﬁlﬁ?a}g § §onZRgchon grf’aZZC%E#‘g%@

spot s-1i ke shgpadresssidlomtad 6 tﬁ@ﬁﬂﬁﬁs@&n@m‘&bﬂ%@#@,ﬁe\‘nﬁ Q?ﬁéie at

| east . one reactive | ayer nmakes it possible. for t co orat| Ve

neasurenent t énddhersfeneceean ifya mwam@na:eadrmtalmsrplbm under tﬁlﬁmihxena@bf on .-
b| ndi ng reagent exists. 5 Al so,

area and the ea .where .no c f th
since the r ea@%’}%ﬂcg‘? cﬁg‘o&?‘ BP%(?E%@ ’emél%'e pecuate qRantiiativemensrer | n
an irreguilgr mRHI®Gn RV&hdu v S -
conditions on the at .| east Eté%e ?I‘éié?fgélr\‘}/}go a@%&ggﬁ ﬂfﬂd}?%r}gaéeﬂtﬁéﬁ@ém%fl
osnoti c condi lizedhdncf spd)ﬂsélliel msarchesathy quahtity of thotreafedthis &Ebﬂvé&'tﬁ”b&an
be reduced by t.he co&p &1
mimmized, 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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tion processing after neasurenents perforned at a plurality of |ocations on
10 the at |east one reactive |layer, hence allow ng the quantZt%t&g? ;003
nmeasurenent to be carried out nore accurately. The kind of indin
reagent of each respective reaction area as disposed in a spots-like shape
at a plurality of | dgavingns spBtdhite 8hapPsdachRB are8aplinkd 4t3Y Plutalith g sanme
t hroughout all the reaction area, thereby allow ng 15 the neasurenent of
the entire r®izqes\van theat ldast ook oeattionlayeaanikes itqdssibbafor thieadlaution At

the. sane ti by maki n [ ari,son.in coloration | evel _be- tween' a -

react ;son ar ;gg‘éﬁ% dﬁe‘a‘r’l‘ﬁuﬁ{a@gnﬁﬁt‘? ﬁgp Gpngﬁ‘ﬁﬁeé g’ﬂt‘@ﬁiﬂflﬁ a IF%‘PBF%@PP hQW%@ﬁg@m re- the
titati ‘ d .ehyv. Further.., since

Tha't eact | on fonon H:elRdhd 4A0 SRabFhRR! T oRER BESHS Tl fedebl erists, "5

i rregul ar smaries, sigacethel feadtivia airédd St loSated VRl 818 dtlehftCorfePteRbald Myer in

conditions on the at |east one reactive |ayer due to the influence of
osnoti ¢ condialy sprguddr msaner, ayendf & yaplabiontib ereatedint thef coldratioacoaditions can

b d d by t tati . ' t t f - t
plural i 1y of SPUb A gHRs s HectiPe IHER idadhp SRENFAE YLAPEIoBRRLARRI i ng
Lhe quant 1 aih¥ %igWRRSMHBIE the k9telt of the htihfin QA HEVBUARELY g&{%&&g@ﬁ- ‘o

Additionally, since the binding reagent s 1nt nobili
manner, the dicanprdeyssifg tifier meegantmeinss pbifomaed tag a pRiFality 61 Ric#Ebns bher eby
maki ng it _.pos ibli to achi eve a_cost reduction. ~Since the entire surface
of the atl0| e8¢ abkeast onereaetivelayer.deance allowing she nuantitative measenientat i on
reaction occ | r l,east one reactive |layer 30 becones

£ Aped o flors, i

nmeasur abl e. her, “srnce : Yon areas are disposed on the entire '
surface of the at | ePisd kit of @akindhey ket Wi daeh e¥pedditBrehbtich Maéd ki on

is created in the_celoration conditions:on the at ['east one reactive |ayer
due to 18 2 #isposedipaogpatadikenshapenatea qfluraitptdf doeadivatistarotiee af ldase ohequi d

le, th t t f th i at.j b d d by the,¢ ti,
brocessi ng aftafivedRYEs & i Sme shreehont 411 theeactien byea, fhrsaaloRENEN ( he
at | east 1gne thedds@emBhELS tﬁ@?ﬁﬁr%?égcﬁ\g% : drliG c%&ﬁﬁn%ibﬁ%ééffm?ﬁ:ﬁéé%m

to be carried out nore accurately e concentratiron O di ng
reagent i molriddi eqwtd okt theesame timesby enking actdnveari®yein édloweioai IsvalHe-

t hroughout all the reaction areas, even if the coloration reactions are

i nfl uenced bY™ERR aJeAsRR aresnd ABaFeWitheut pnygpatent of the binding reagent,

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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sanple, it becones possible for the reaction conditions of the at |east one
reac- tive layer as a whole to be grasped. Further, even if

created in. 10 the coloration conditions on the at | east orz,'azgpamﬁaayer
due to the influence of osnotic conditions of the Iiquid sanple, the
extent of the th@rhatbee of 8Bmbec doﬁelit&ﬁfé R

after neasurenents perforned at a l'ural %gﬁegﬁqﬁﬂgg%&lg%éé%gﬁ L{)ﬁ ?f east

one reactive ayetionance: atdured iy ﬁfeeconﬁpl&ﬁtlbhqirbce%sﬁgaeﬁbﬁreﬂ@ﬂém{eﬁle%s
carried out nore,acc rateli/lﬁ 5 Ipdustrial Usability According to the

structur ef als éi’legfé’ﬁ% PP @%lé’ﬁ@ﬁlmiﬁ/@hﬂih@ﬁt I%EW Oréﬁamcmyle BYyer, dmnt:é\ed

t
oo Tonger necalefigE By Guliitalle EV-ORTRR e cuibaiak At oo attlyve
chr omat ogr gphi ¢ neas leﬁe@fﬁescoh@emaﬁgﬂgpggqun%ﬂﬁg ?é&%%ﬂﬁ%}ﬁ?éd gﬁ h%e a@nd ‘

nore excel |l ent performance. 19 22 SEP 2003 CL ographi

quantitative ﬂn;@;#@ne m@mﬁv&dpaemmnﬁmtent&hswghwt atiche @é.icftﬁin :ﬁ@ﬁs Qdvealif
| east one anal contained in liquid sanple, conprising:
chr onat ogr aphl IPF% FeRctons gre %@@dmsfkfé%@mo@cwpdztmsyﬁ rtb@hqwtb a

g;%?gl tgalcn(‘j plura |ty o?]%vxeqad %J?é/ﬁ)&sb E??%qh%%g‘?g i %WQQE@%? rl‘%’éfggl :

test sanpl e | divedilaged ayewhobe tcﬂ@é:étdéﬁeﬂayw @Jén@ﬁ@aﬁa‘tﬁﬂﬁ@f’e%edﬁl a

direction_ _parallel to the support eet; said reactive layer conprising a

pluralityl8f the edlarationcondstions emthe a’eheastmnegeacmm lager dagénthecinfiabhee of

hat " cont ai ns Ok 888 oPRafiohs 78 the HaupP SSmple the SSlant Qaf%?“@?as”?ta”ce
areas being disdeathythé chmpuBhtidy g&eséﬁg%‘}rﬁe Bﬂ{eﬂky S ,“Eg%ac“ ve

| ayer; and coloration |eve rreasurl meanS to conduct quan

measurenent = phulity ofi denatioval orets et deast e rolctiveliyy, heved allbwalg tigast
two or nore react gg areas of said plurality of reaction areas, wherein

sai d col or at i SHAFERHVE RegasHTEMETHAA be caried gl mers aesirafely.conduct i ng at

| east onejgeasurenent of an optical neasurenent and an

. Industrial Usability
According to the structure as disclosed by the present invention, any
contro]]mg 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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| mage measurenent of said coloration [evel of the coloration that occurs in

the 20 specific reaction between said binding reagent and sa'zdgs§ﬁpa2@@3
containing said at |east one analyte. 2. The chromatographi u itative

measur enent apparatus according to Caim1l, further conprising a

conput ation processing device; sai degpig ati on 25 processing device having
a conputation process for processing neasurenent result of said coloration
| evel and deriving the concentration of said analytes in the nuneri cal

cbordingTio " ASTEPRAREP AR e elle dnss remmet GRBatR T eSheied | s
super i npogERcetiratidhe of 3t RRRE bne Ahakte contaire ZAIRuINSARpR, eBhthrisRREL 1 Ve

| ayer has said plurality of reaction areas disposed on said reactive | ayer
uni fori y; wheadhnomatagraghicsinecompesingad sheet-bie solisbsuppiont s t hat can be

Cont ar neastpPia ARt & RRTRYE R ARl Gl bEMARRAMHL o °' cact s
Wit h substiquid &aaqiéddid plLraktybf wiatilbyd efiteria) [ayRe compeielrey &tlbast 4 eact i on;

and said coloration | evel nmeasuring nmeans to have coloration condition
nmeasur ed 55 sagwieylgadingipyey ageactive layehand aashsosplipnel@yehinsadigeetian:t i on

| ayer 10 | . r ; | Ik Al | r ement
appar at usP APl e subpof e ot | TR I SenshEl 8 SRR
i ncl utles tdextioheweas,|adoh retdinidg Hinding peadenttdapablessf takinglon deleditiop area, a
| abel I i ng _r eagen ol di, | ayer, .fhe af |east one reactjve |layer and the
bbsor pt | oAb Pdsshit oppasafiarelanwiliLs shhatanca JaACORGIns G B8Rt g o at
| east oneahsRid, 4l a pl8lity 31 feadidh KA LRI HishaY afih BlurbfgRACt | vel V.
di sposed on sai'd s‘upgort ;ty wher e! nsardre ctIiSEe ﬁ?er%uésmzai d plurality
of reacti neatiorzaunifenmiy 20 theeeadtivesayer; bindui d sanpl e passes through said
test sanple |l oa ina(;l. . _
coloration level measuring means to conduct quantitative measurement
15 with numerical expression on coloration level of at least two or more reaction
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



area, said labelling reagent holding |layer, said reactive |ayer %ﬁﬁ?ﬂh

absorption | ayer successively in this order. 5. The chromat oja% 3
guantitative nmeasurenent apparatus according to 25 Caim1l, wherein said
plurality of reaction areas includes at |east one reaction area of a

plurality of dWHe'réih%agf %&i@@%ﬁrﬂa&{/ﬁi& Mr&iwiﬁlﬁgééciilohlﬁeﬁgﬁ% gsbgaction

areas; and wherein sal ration asu means nmeasures a
col or ati oon s3@ temactive ddyes ainifoahlyt east one reaction areas. 21 2 2 S E P 2003

6. The chromat ographi c. quantitative neasurenent apparatus according to
Claim1, where eééf‘c? [ﬁagly@ﬁ%\ger Sr“lé%@'iqﬁ%maé%glgté?te"% R®osed all over

sai d  reagididnbd@¥fith said fiquili$arsieomat ographi ¢ quantitative nmeasurenent
apparatus according to Clqai m 1, wherein said reactive |ayer has wettable

materi@l s to awhevneisaiait bindingireagenpisecantaibed i saidametiablemeaterialss ai d

bi ndi ng reagent ,is .co%ﬁhngd I N saig we&é a%eblga{aeri al s;( . .10 wherein said
plurality of r&REreIRpald hinding leagenpiracts Wih sybstancs;cpntainingsad | ayer: and
wher ei n aafaRtRo @de?go eblovalich RidiibAgani@agent in said wettable materials
are consistent in all areas of said plurality of reaction areas. 15 8. The

chr omat ogr aphi gaigeaienatianlexel measwisgeneansg fahare eolatadiondtanglition C ai m 1,

cer et no- OSBRI TR FRE BB e iR S, "
si gnalo counisrpaipdi ng to said coloration, a device to read a reflection

signal of said coloration and an image anal yzi ng devi ce equi pped w th CCD.
20 9. The chromatographi c quantitative nmeasurenent apparatus according to

Seggg]ng, ﬁglegie*nrgeﬁ;g';@pgwﬁgaﬁiegfu%nma@ivéﬁﬁé&eraﬁqten?5pb&%'mgdséccﬁdin@%' ling
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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25 wherein said | abelling reagent | ayer has | abelling reagent capabl e of
bonding with at | east one of said anal ytes and said binding Eegggﬁp 2@@3
wherein said coloration occurs by bonding reacti on between said binding
reagent and said | abelled reagent. 30 10. The chromat ographic quantitative
measur enept ap HddSm hi ; [ 2A00 It sai d
pl urali tyebf vven?téabl e ﬁﬁffggéﬁ?i??”tﬁgetgﬁéﬁés&ﬂg@gﬁg?% d tggc}fme@ r%l e
| oadi ng afdaim %, wherein saig plerajites ohdadliog areasare diaposart all owet saide
reactive layer, and said absorption |layer, which are fornmed parallel on a
surface o{e%ci'ivﬁ I@(ﬁfport; 5 wherein said reactive layer has said plurality
of reaction areas; and wherein said |iquid sanpl e passes through said test
sanpl e | oading_ area, said |labelling reagent holding layer, said reactive
| ayer and7sai d Thesbrematngraplyie quantivdive imeasuremenh eppaiaties acading toThe
chr omat og@%%? guantitative neasurenent apparatus according to C aim 10,
wher ei n sai urality of reaction areas have a plurality of spots; and
wherei n said celhergihisaid feeictive lBas hak Vet materials &5 allow saithiGuidat i ve
measurenent of the coloration |level of said plurality of spots. 15 12. The
chr onat ogFami& R MAistePede measur enent apparatus according to < aim 10,
wherein said p TR YA ﬁ'gcﬁe. f Ld reactive
| ayer; and 20 Whﬁ%?éébtr?&lsdéélgec olragtE pﬁ%ﬁ&%ﬁ@%@éﬁ@%@é&%@tgi@h es out
quanti@ative whasinesahplucdlity béreamtion@reas aletisposdd alhioder eaidt i ve | ayer.
13. The chronmt ographi ¢ quantitative nmeasurenment apparatus according to
Cl ai m 10, &3¢ '\Xﬁi%@rna'%‘gi d plurality of reaction areas are formed all over
sal Si eactive Wm§h;a YhHRIcPBLiSn 6P 85RMNIAdInG TBagéntSAIsdid vt reagent is
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,

22



said reactive |layer; and wherein said coloration |evel neasuring neans,

carries out quantitative 30 neasurenment of the coloration | %gl S(Epsmpa
reactive |ayer. 14. The chronmat ographic quantitative neasure t “apparat us

according to Caim10, 23 2 2 SEP 2003 wherein said | abelling reagent
hol di ng | ayer i | r-ai ] at
ing layer Dagrdiglelid pRgallteas Habféﬁﬁ%@r@&@a{ﬁ? rl{%%;?%’:ﬂ?g%@é‘id‘_’i’é&th

| east one selected fromsaid analytes an sal ent; and
wher ei n s&ampiloading aneao adabellimy réaget hgldirgplayen saidat leastosai d 5 bi ndi ng

reagent and said_l abel ling reagent. 15. A.nmethod of .chromat ographic
quant i t at (Y& nggﬁre%%?a oat?%imla e %H%ﬁﬂﬁ&”ﬂ‘&ﬂ Rﬂ‘rali-rﬁe} AR st one
anal yt e cenfaca8flsaifl dupbpsid sanple, conprising the steps of: 10 (a)

providing a chromatographic strip conprising: sheet-like solid support
suppor®ing a pwhesginspichreanive des haatsaid pluralify of seadtian areas;Bndhoi st ened

with liquid sagple.,: L pl.ural e terdal layers conprising
at least a te%aﬁ%%ﬁ%&ﬂwﬁ.&gﬁ%b‘lgﬁ%g@%ﬁ%ﬁﬁ@.ﬂn§§§ tg%‘fé’\‘“%!ﬁ %ﬁngbsorption
l'ayer in ared]isaiCkbehingacagémd hdiding heyet e réacthvedbyersadissigact i ve | ayer
conpri si ng agf)l_ur lity 15 of reaction areas immobillizing a binding reagent
capabl e oftPPYPHPR AYEr SyEeessively futhis aider a subst ance containing said at

| east one analyte, said plurality of reaction areas being disposed at a
plurality of locations uniformly on the reactive |layer; (b) noistening

sai d thr ofitit ogiThpltheoraatagpaphic suantitdtive niedsunemensapgdratus?2dcavpdingitoi ng sai d
at | east &ne a?@l yte, and bringing a substance containing said at |east
one analy g“ﬁnn contact with said binding reagent; and (c) neasuring a

condi tion of cgherdhisai pirality bPRHcbN@ré£ARANO] ﬂ)@ﬁ@ d?fs_p]plf%i golurality

of reaction areas, said coloration being taken o peci ond between
sai d bi ndi ng rwhgegin saisticaaralionuees! saneaswringtracans gagiEshutiquaetistivene 25

o an opt IHeaeFEnEh o BR SR B bR sPota der i ving by
conmpuimti on a concentration in a numerical expression by subjecting a
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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f oregoi ng neasurenent result to conputation processing. 30 16. The net hod

of chromat ographic quantitative neasurenent according to ' 4 22
SEP 200S wherein said binding reagent is inmobilized in QadeEPtlggpg

materials; and wherein in said step (b), while said |liquid sanpl e passes

through said wahls%im%@niipggaaﬂ?@r%naiﬂgzlésgé} sqaﬂé:ﬂhgiré;%gceﬁﬂi d anal ytes

reacts with said 5 binding ge and coloratio urs. 17. The

met hod of capablewf depmaipdiacbanedhwith iahidast one selectedfromasaid atiahyges andCl ai m 15,

wherein saj | yralit f reaction areas are fornmed on said reactive |ayer
10 in spo?@ﬁltﬁﬂéﬁnstfﬁag%@y?nﬁnd wherein said condition of coloration of said

spot s- | i ke t opaihesinisaid BEI8FRtIoAbAMUFNbY BBnAMIRELERINSHRWRBRI Ry i N sai d step
(c). 18. The method of chronmatographi c’ quanti'tative measurenent according

to 15 d hingdingsreagest and saiskiabeflingaeagentndi ng reagents contained in said
plurality of reaction 'areas has identical binding reagent. 19. The net hod
of chromat ographic quantitative neasurenent according to C aim 15, wherein

sai d pl ur abj t yAchetheaiodfi ghromatmgrapliie duahtiedive nheasigement t Rléakgreai ve
| ayer. 20. The nethod of chromatographic quantitative measurenment according

to O ai nfaBcentition;qf al least ongdnalyte eqgtained i ligws samples gomprisingithget t abl e
mat eri al S'Strﬁks' @&nhd wherein a concentration of said binding reagent in said
wet t abl e terials is identical throughout all of said plurality of
react1®n ar eas(a)iroviting arehiodatofraghio skipognapisicg eheet-iikatsolid measur enent

AR e N A TR FRMAC M R PR,
hol di ng | gitANiquRPésnple, s8RISSIURING SPwettable material layers comprising at least
a test sample loading layer, a reactive layer and an absorption layer in a
direction parailel to the support sheet; said reactive layer comprising a plurality
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 result to computation processing.

30 16. The method of chromatographic quantitative measurement according to
Claim 15,
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2 2 SEP 2003 reactive layer and said absorption |ayer that are all disposed
parallel on a surface of said support; wherein said reacti lce

said plurality of reaction areas; wherein said liquid sama/? §g?egﬂﬁa

t hrough said test sanple loading 5 area, said |abelling reagent hol ding

ayer, sl d 1 eqiicrdf oy Bina rre(:agigeg%t%qm%ﬁiiri%éq YRS WRHEBR Hardials;] 1 L S

order; wherein said | abe ayer has I ng 'r eagent
capabl e ofanflormi ng bond with at | east one selected fromsaid anal ytes and
said binding reagent; and 10 wherein saj.d .coloration occurs by bondi ng
Fencti on occor MEEEBAR sAELstER 4P WTlechaid il GeRidle aSsds fiplgRering
reagent. QattableCimafiEle Hatb BilsstahEd BohtRiniAg 38k Ankilytes FOAGS Wilpddign of at

| east one analyte contained in |iquid sanple by conducting at |east one
measur @nmeAtnding KRAgsstand sajchcofratien opewsur enent and i nage neasur enent,
conprising: a sheet-like solid support supporting a plurality of wettable
material |layers that can be noistened with liquid sanple, said plurality
of wettabhg. nEhemetholdafehsoraattyrashio guahtilatios meadueshehtaiiodingadi ng

| ayer, a reactive |layer and an absorption layer in a direction parallel to
t he suppoF?a@hé@ﬁ; wherein 20 said reactive |ayer conprises a plurality of

reaction areas “;h%}éihlrgiaﬂg?ﬁ,g%ietgﬁi‘ F%ctibﬁaaggélé avFﬁi@ﬁmaeﬁ 63?']; %%@%Q&i\ft%ﬂg r

coloration as a result IC reactron ance cont ai ns
said & | e@aspotedikedopdlpyy,archi d plurality of reaction areas being disposed

at a plurality of l.ocatjons . .uniformly on the reactiye |ayer. 25 23. The
chr omat ogr aphi ¥"§{¥'N 3 eRhdi '%ofﬁc’l_@?/@ii% ‘?‘?,a"i\,ﬁ%?tél‘i%eé_ﬁpéoﬂ%ﬁ abl e .
mat eri al s hasuped Aith@Ré nafBca) é%?bﬁ@n%%gid fepli@pe! I i ng reagent hol di ng

| ayer, said at |east one reactive layer and said ‘absorption |ayer; and
wherein said liquid sanple is allowed to pass through said test sanple 30
| oadi ng ayga, i.d Label i r eagent. .haol di | ayer said reactive |ayer and
said  absdPpi i ohernsEedal catubAtEgPhic duantRyy S ficassisment ACaroig 9! aphi o
stri p1sccoldimes,twhédeti BadBof 24id Dindid rédi¥hts 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 plurality of reaction areas have a plurality of

wherein coloration |evel of each of said plurality of spots Z?SEEWZD%
be neasured quantitatively by conducting at | east one neasurenent of said
optical neasurenent and said i mage nmeasurenment. 5 25. The chronmat ographic
strip acc i [ n areas are
formed al ipé’%%/ﬂgra Eég?'fjar?jegggta%\?S%{E)@rl.ay%ghgtrﬁ?@ﬁg%Eg?%(gpg{)ﬂ%g&gfté rip

accor di ngsudfac af saig3uppldr ei n a 10 concentrati on of said binding reagent
in said wettable nmaterials it.s onsi st ent Hﬁr{']rl uggout taII areas of said
plurality of r eigrrald eactive faysfihias Saiq, %BY FFEUON 53 ccor ding to

G aim 22, wher gjhrsinl ghidligiialsanpl@basbéd ArbEgiBARIted Sarhpidcadifgpect i vel y,
said test 15 sanple |oading area, a |abelling reagent holding lNayer, said
at | eaB®t @rRa, sa@hn&heu@mrsggen’rdmjd@gilayqbgajdgea@twa layer andhgaidare al | forned
par al | el e f | rt; . wherein said reactive |ayer has
said plur %plsé’rﬁ@b l&%cﬁq%%ﬁgﬂyggzﬁﬂﬁgﬁgeeﬁ n said liquid sanpl e passes

t hrough said tamereiarﬁdidaIdb@amgngagénﬁﬁcﬂdingsaj@ Hablabklling regggrent  hol di ng

| ayer, said reactive | a)aer and sald absorption | ayer successively in this

order; an&2pRlesfforning bopgavith ablepsbenmselksia frgmisajd analites ansbsaidng

r eagent ﬁ.gﬂ.lpé i yng bond with at | east one selected fromsaid

anal yt es g’n S Fedéa nlft,ﬁél ng reagent, and said coloration occurs by bonding
react 1@n occur whegeidSaik toleaticsadatups bdibogdingagactiomodcwaing Hellsehi ng
reagent. 28., The. chr omat ographi,¢ strip according to C aim 23, wherein said
pl u?al i tySa@fb'Pé‘Q@trﬁaﬂe%%}fggﬁ"Qﬁﬁf?@gﬁg@?%nﬁ- over said reactive layer in a
uniformy dispersed manner. 30 27 ABSTRACT The technol ogi es di scl osed by
the present invention allow quantita- tive neasurenent to be conducted
accur at el $2on Anehromadegraphici sirip &or measwring a conosrtration oftat leasttariened i n

liquid Sagﬂlaﬁ/te icgﬁtla\in%%slh I%uﬂ“éé’rﬁﬁfeoﬂié r?ciuccti?]tgraitﬁ)eafs%%}le measurement

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,
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with a plurality of reaction areas (6A, 6B) retaining a binding reagent to
make an specific reaction with the anal ytes, thereby makln |2 SE |

for the binding reagent to 'take on a coloration; and a coloration |evel
measuring neans (11) to canny out quantitative neasurenent with a

nunerical expr gfherein sa$d B&r@lﬂyb‘??e&:ﬁioﬂra%wBab@%%lu@ll@éfé

or nore
of reaction areas out of plurality of reaction areas. ! iEe col oration
| evel measuri ngvmmscdh'argtnan davel phbach Df/salﬂ pdunaditycefi spytsriscallomedeiotbenf t he

extent of col orat i of urri S,.a of a reacti - bet ween t he

b1 ndi g r Skt S o RflaBisy iy BB o B8t bof mibsl BERRREBsal ot ed 't o
conput at i @PtieAlIIEEaSAIrBehdnt aAd EPIMAde Qféasuré?ﬁ@:‘ﬁeSS' ng device (12), thereby
deriving by conputation the concentration of the analytes in a nunerical

expres8ion. 28
25.  The chromatographic strip according to Claim 23, wherein said plurality

of reaction areas are formed all over said reactive layer.

26. The chromatographic strip according to Claim 23, wherein a
10  concentration of said binding reagent in said wettable materials is consistent
throughout all areas of said plurality of reaction areas.

27.  The chromatographic strip according to Claim 22,
wherein said plurality of wettable materials have, respectively, said test
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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