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DESCRIPTION 

IMMUNOCHROMATOGRAPHIC SPECIMEN 

AND CHROMATOGRAPH ANALYZING METHOD 

Technical Field 

~he present invention relates to an 

imm.unochromato9raphic specimen and a chromatograph analyzing 

method for performing qualitative or quantitative analysis of 

a liquid sample utilizing antigen-antibody reaction and, more 

particularly, to those in which analysis can be performed 

without preproeassing a colored sample such as blood. 

Background Art 

Conventionally, an assay method by i:mmunochromatography 

utilizing antigen-antibody reaction is universally taken as a 

method for implementing chemical or clinical examination of a 

liquid sample, such as water analysis or urinalysis. Generally, 

it is ref erred to a Jl'.lethod for separating and identifying 

mixtures in accordance with their components by chromatography. 

An immunoebromato9raphic specimen includes: a portion for 

adding a li<Juid s~mple; a portion for holdin9 a marker reagent 

which can migrate by infiltration of the liquid sample as well 

as comprises a substance being bound specifically to a 

flowing-down analyte included in the· liquid sample; a portion 
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that performs binding reaction of the marker reagent and the 

analyte; and a portion for absorbing a flowing-down sample. 

When the liquid sample is added to the chromatographic specimen 

and it is left as it is, a coloring reaction accompanying 

coloration or decoloration occurs after a predetermined period 

of time has passed, whereby qualitative judgment based on visual 

observation is made possible. 

An immunochromato9raph analyzing method is one which 

identifies and detects antigen or antibody utilizinq the 

specificity of antigen-antibody reaction. The 

immunochromatographic specimen further includes a portion 

which has fixed antigen or antibody which causes antiqen­

antibody reaction to a complex of the analyt.e included in the 

liquid sample and the marker reagent, as compared with the 

above-described typical chromatographic specimen. When a 

liquid sample containing an analyte is added to an 

immunochromatographic specimen, a marker reagent is clissolved 

by the liquid sample and is developed in ~he inri1tration 

direction, whereby a predetermined coloration is generated in 

a measurement region where antigen o.r antibody is fixed. 

Therefore, it can be judged whether or not the specified analyte 

is inoluded in the liquid sample on the basis of the presence 

of coloration in the measurement reqion. Since the analysis 

result is determined by coloring reaction, it is r.ecorded by 

the visual observation. In this way, determination of the 
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result of analysis in an immunochromatograph analyzing method 

is extremely easy, and the method can be applied for ana1yses 

of various analytes. 

Generally, while the analysis by immunocbromatoqraphy is 

qualitative, but quantitative analyzing methods have been 

developed. In Japanese Published Patent Application Hei.9-

240591, there is disclosed a method for quantizing a coloration 

degree by addin9 a sample to the i.Jnmunochromatographic specimen 

thereby to have reaction and thereafter measuring signals of 

absorption and reflection at the color-reacted portion on the 

specimen employing a detectinq instrument. Further, in 

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

disclosed a method whioh, imaqes a color-reacted 

immunochromatographic specimen by an image sensor, and performs 

analytic processing of a gradated image of the specimen which 

bas been subjected to image-conversion, thereby to 

quantitatively measure the coloration de9ree. 

In a typical immunochromato9raphic specimen, there is no 

means for mechanically controlling infiltration rate of a 

liquid sample. Since the infiltration rate cannot be 

controlled artificially in this way, the infiltration rate is 

dominated by the permeability of the specilllen. When analyzing 

a liquid sample including cell components such as blooq, 

employing this specimen, the viscosity of the liquid sample and 

the presence of cell components cause clogginq in a reaction 
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layer carrier to prevent the infiltration of the liquid sample. 

'?his results in a tremendously longer measurement time, during 

which desic~ati.on of the liquid sample occurs, thereby causing 

lacking i.n reaction precision and in quantitative performance. 

Further, in an inununochromatograph analyzin9method for 

D1.easu.rin9 the coloration degree employing a visual observation 

or a detecting instrument, the reading of coloring reaction 

caused by antigen-antibody reaction is prevented by pigments 

included in a colored sample, for example, blood piqments (red) 

of blood components, thereby lowering the sensitivity at 

quantitative measurement or causing errors in measurement. 

In order to solve the above-described problems, when 

measuring a colored sample, specifically, such as whole blood, 

a preprocessing of centrifugation or the like has been 

conventionally required for previously removing pigments 

included in the sample, that is, blood corpuscle components 

containing the blood pigments. However, this preprocessing 

makes the immunochromatoqraph analyzing method complicated, 

and further causes an increase in cost and reduction in the 

usability. 

The present invention is made in view of the above­

described problems, and has for its object to provide an 

immunochromatographic specimen and a chromatograph analyzing 

method which can prevent infiltration of the liquid sample into 

the specimen from being avoided, which can quantitatbrely read 
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a coloration degree as the result of antiqen-antibody reaction 

without being affected by ~he background coming from colored 

components included in the sample, specifically, the blood 

pigments, and which further require no preprocessing of 

centrifugation or the like of the liquid sample to be added, 

specifically, such ·as blood. 

Disclosure of the Invention 

In order to accomplish the objects, according to an 

immunochromatographic specimen of Claim 1, in an 

1mmunochromatographic specimen used at the qualitative or 

quantitative analysis of an analyte included in a colored sample, 

a marker itself or a substance which is produced by the marker 

has a wavelength region including an absorption wavelength 

which is different from the absorption wavelength of the sample 

which contains the analyte, or havinq the same absorption 

wavelength including an absorption coefficient sufficiently 

higher than the absorption coefficient of the sample. 

Further, according to the immunochromatographic specimen 

of C1aim 2, in an immunochromatographie speci.Jllen used at the 

qualitative or quantitative analysis of an analyte included in 

a colored sample, a marker after completion of reaction or a 

reactant by the marker, bas a wavelength region including an 

absorption wavelenqth which is different from the absorption 

wavelength of the sample containing the analyte, or having the 
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same absorption wavelength including an absorption coefficient 

sufficiently higher than the absorption coefficient of the 

sample. 

Further, according to the immunochromatographic specimen 

of Claim 3, in the immunochromatographic specimen defined in 

Claim l or 2, in the case where the sample is blood, the 

absorption wavelength specific to coloration qenerated on the 

specimen is 580nm or above. 

Further, according to the immunochromatographic specimen 

of Claim 4, the imm.unochromatographio speci.men defined in any 

one of Claims l through 3 includes a region for holding a 

substance, which destroys cell components included in the 

sample. 

Further, according to the immunochromatoqrapbic specimen 

ot Claims, in the immunochromatographic specimen defined in 

Claim 4, the s11bstance which destroys cell components includes 

inorganic matter, surfactant, or saponins. 

Further, according to the immunochromatographic specimen 

of Claim 6, in tbe immunochromatographic specimen defined in 

Claim 5, the inorganic matter conta~ns chloride. 

Further, according to the immunochromatographic specimen 

of Claim 7 1 in the immunochromatographic specimen defined in 

Claim s, the surfactant contains nonpolar surfactant. 

Further, according to the immunochromatographic specimen 

of Claim 8, in the immunochromato9rapbic specimen defined in 
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any one of Claims 1 through 7, a coloration degree is 

qualitatively or quantitatively analyzed with a 

spectrophotometer. 

Further, according to the immunochromatographic specimen 

of Claim 9, in the immunochromatographic specimen defined in 

any one o:t Claims 1 through 8, the mark.er includes at least one 

which is selected from a metal sol, an oxidized metal particle, 

a non-metal sol, a dye sol, a colored particle, a pigment, or 

an enzyme .. 

Further, according to the immunochromato9raphic specimen 

of Claim 10,. in the immunochromatoqraphic specimen defined in 

any one of Claims 1 through 9, the analyte contains at least 

one of plasma protein, bacteria, and virus. 

Further, according to a chromatograph analyzing method 

of Claim 11, in a chromatograph analyzing method using the 

immunochromatographic specimen, the colored sample containing 

the analyte is added to the immunochromatographic specimen, a 

coloration degree on the specimen is measured at an absorption 

wavelength specific to the coloration, and a marker itself or 

a substance which is pr9duced by the marker has a wave1ength 

region including an absorption wavelength which is different 

from the absorption wavelength of the sam1;>le which contains the 

analyte, or having the same absorption wavelen9th includinq an 

absorption coefficient sufficiently higher than the absorption 

coefficient of the sample. 
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Further - according to the chromatograph analyzing method 

of Claim 12, in a chromatograph analyzing method usinq the 

immunochromatographic specimen, the colored sample containing 

the analyte is added to the immunochromatographic Bpecimen, a 

coloration degree on the specimen is measured at an absorption 

wavelength specific to the coloration, and a marker after 

completion of reaction or a reactant by the marker bas a 

wavelength region including an absorption wavelength which is 

different from the absorption wavelength of the sample 

containing the analyte, or havinq the same absorption 

wavelength including an absorption coe!ficient suf£iciently 

higher than the absorption coefficient of the sample. 

Further, accordinq to a chromatograph analyzing method 

of Claim 13, in the chromatograph analyzing method defined in 

Claim 11 or 12, in the case where the sample is blood, a signal 

from the marker in a coloration region is measured at a 

wavelength of any of 580nm or above, thereby qualitatively or 

quantitatively ana1yzin9 the analyte. 

Further, according to the chromatograph analyzing method 

of Claim 14, in the chromatograph analyzing method defined in 

any one of Claims 11 through 13, the illUllunochromatographic 

specimen includes a region where a substan~e which destroys cell 

components in the sample is held. 

Further, according to the chromatograph analyzing method 

of Claim 15, in the chromatograph analyzing method defined in 
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Claim 14, the substance which destroys cell components includes 

inorganic matter, surfactant, or saponins. 

Further, according to the chromatograph analyzing method 

of Clailn 16, in the chromatograph analyzing method defined in 

Claim 15, the inorganic matter contains chloride. 

Further, according to the chromatograph anal.yzing method 

of Claim 1 7, in the chromatograph analyzing method defined in 

c1aim 15, the surfactant contains nonpolar surfactant. 

Further, according to the chromatograph analyzing method 

of Claim 18, in the chromatograph analyzing method defined in 

any one ot Claims 11 through 17, a co1oration degree is 

qualitatively or quantitatively analyzed with a 

spectrophotometer. 

Further, according to the chromatograph analyzing method 

of Claim 19, in the chromatograph analyzing method defined in 

any one of Claims 11 through 18, the marker includes at least 

one which is selected from a metal sol, an oxidized metal 

particie, a non-metal soi, a dye sol, a colored partic1e, a 

pigment, or an enzyme. 

Further / according to the chromatograph analyzing method 

of Claim 20, in the chromatograph analyzing method defined in 

any one of C1aims 11 through 19, the ana.lyte contains at 1east 

one of plasma protein, bacteria, and virus. 

According to an immunochromatographic specimen of Claims 

1 through 3, 9 and 1 o, in an immunochromatoqraphic specimen used 
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at the qualitative or quantitative analysis of an analyte 

included in a colored sample, a marker itself or a substance 

produced by the marker has a wavelength region including an 

absorption wavelength which is different rrom the absorption 

wavelength of the sample containinq the analyte, or having the 

same absorption wavelength including an absorption coefficient 

which is sufficiently hiqher than the absorption coefficient 

of the sample. Therefore, in the analysis of the sample 

containing colored components, the qualitative or quantitative 

analysis of the coloration degree can be performed without being 

affected by t:he background coming :from the colored components, 

thereby realizing a chromatograph analysis with high 

sensitivity and high performance. 

Accordinq to the immunochromatographic specimen of 

C1aim.s 4 through 7, the immunochromato9raphio specimen defined 

in any one of Claims 1 through 3 comprises a region for holding 

a substance which destroys cell components included in the 

sample. Therefore, besides the above-described effects or 

Claims 1 through 3 , the cell components are destroyed so as to 

smooth in:f il tration of the sample into the specimen at the time 

of analysis of the sample eontai.ninq the cell components, the 

measurement time is shortened, and the quantitative analysis 

can be performed more exactly. Further, the preprocessing of 

centrifugation or the like of the sample having the oell 

components such as blood becomes unneces_sary, thereby realizing 
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the lowering of cost and the improvement in usability. 

According to the inununochromato9raphic specimen of Claim 

8, in the immunochromatographic specimen defined in any one of 

Claims l through 7, a coloration degree is qualitatively or 

quantitatively analyzed with a spectrophotometer. Therefore, 

besides the above-described effects o:f Claims 1 throuqh 7, when 

a reflecting spectrophotometer is used, an opaque material can 

be used as a support which supports a reaction layer, and further 

the measurement can be performed without being cautious of the 

rear surfa~e state of the reaction layer. Further, when a 

permeable spectrophotometer is used, the coloration degree of 

a deep portion in the reaction layer can be also measured, 

thereby performing qualitative or quantitative analysis witb 

high sensitivity and high performance. 

Accord1n9 to a chromatograph analyzing method of C1aims 

11 through 13, 19 and 20, in a chromatograph analyzing method 

using the immunochromatographic specimen, the colored sample 

containing the analyte is added to the immunochromatographic 

specimen, a coloration degree on the specimen is measured at 

an absorption wavelength specific to the coloration, and a 

marker itself or a substance produced by the marker has a 

wavelength region including an absorption wavelength which is 

different from the absorption wavelength of the sample 

containing the analyte, or havin~ the same absorption 

wavelength including an absorption coefficient which is 
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sufficiently higher than the absorption coefficient of the 

sample. Therefore, in the analysis of the sample containing 

colored components, the qualitative or quantitative analysis 

of the coloration degree can be performed without being affected 

by the background coming from the colored components, thereby 

realizing a chromatograph analysis with high sensitivity and 

high performance. 

According to the chromatograph ana1yzing method of Claims 

14 through 17, the chromatograph analyzing method defined in 

any one of Claims 11 through 13 comprises a region f'or holdinq 

a substance which destroys cell components included in the 

sample.. Therefore, besides the above-described effects of 

Claims 11 through 13, the cell components are destroyed so as 

to smooth infiltration of the sample into the specimen at the 

time of analysis of the sample containing the cell coD\ponents, 

the measurement time is ·shortened, and the quantitative 

analysis can be performed more exactly. Further, the 

preprocessing of centri:Cugation or the like of the sample havin<J 

the cell components such as blood becomes unnecessary, thereby 

realizing the lowering of cost and the improvement in usability. 

According to the chromatograph analyzing method of Claim 

18, in the chromatograph qnalyzin9 method defined in any one 

of Claims ll through 17, a coloration degree is qualitatively 

or quant~tatively analyzed with a spectrophotometer. 

Therefore, besides the above-described effects of Claims 11 
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through 17, when a reflectin9 spectrophotometer is used, an 

opaque material can be used as a support which supports a 

reaction layer, and further the measurement can be performed 

without being cautious of the rear surface state o:f the reaction 

layer. Further, when a permeable spectrophotometer is used, 

the co1oration degree of a deep portion in the reaction layer 

can be also measured. Therefore, qualitative or quantitative 

analysis can be performed with high sensitivity and high 

performance. 

Brief Description of the Drawings 

Figure 1 is a diagram illustrating an 

immunochromatographic specimen according to a first embodiment· 

of the present invention. 

Figure 2 is a diagram illustrating the 

immunochromatographic specimen accord~ng to a second 

embodiment of the present invention. 

Figures 3 are diagrams illustrating quantitative 

performances according to an example of the present invention 

in the case (a) of measuring a coloration region at the 

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

at the wavelength of GlOnm, respectively. 

Best Mode for Carrying out the Invention 

Embodiment 1. 
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Hereinafter, an immunoohromatographic specimen and a 

chromatograph analyzing method according to the first 

embodiment of the present invention will be described with 

reference to the drawings. 

Fiqure l is a diaqram illustrating an 

im:munochromatographic specimen 10 according to the first 

embodiment of the present invention. 

In figure 1, the immunochromatographic specimen 10 

includes a reaction layer carrier support 1, a sample addition 

portion 2, a marker holding portion 3, a reaction layer 4, a 

specifio protein fixing portion s, and an absorption portion 

6. 

The reac~ion layer carrier support 1 is composed of 

liquid-impermeable plastic or the like and supports 

chromatographic materials. The sample addition portion 2 is 

composed of an absorbent material such as non-woven fabric, and 

adds or applies a liquid sample. The markP.r holding portion 

3 holds a marker reagent so as to dissolve into the non-woven 

fabric or the like. The reaction layer 4 is composed of 

nitrocellulose or the like. The specific protein fixing 

portion 5 fixes specific protein which performs binding­

reaction specifically to an analyte such as antigen or antibody 

in accordance with the reaction mode, onto the region of the 

reaction layer 4. The absorption portion 6 fin ally absorbs the 

liquid sample. The sample addition portion 2, the marker 
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holding portion 3, the reaction layer 4, the specific protein 

fixing portion 5, and the absorption portion 6 as described 

above are respectively formed above the reaction layer carrier 

support 1. It is necessary to select an appropria~e marker 

reagent and an appropriate specific protein, in accordance with 

the analyzed sample and the analyte .. 

Further, a substance produced by the marker is a substance 

which, for example, is produced by the marker in the specific 

protein fixing' portion 5, and can be luminous. A marker after 

completion o.f reaction is a marker after coloration, for examp1e, 

by coloring reac~ion. A reactant by the marker is, :ror example, 

a substance obtained after being colored by adding a substrate 

to the specific protein fixing portion 5 where the marker is 

fixed or the like, in a case where the marker is an enzyme. A 

dye sol, a water-soluble pigment, a metal sol such as a gold 

colloid, a non-metal sol such as selenium and carbon, an 

oxidized metal particle such as ferrite, a colored particle such 

as late:x:, an enzyme or the 11Jte, or a complex of these substances 

and a substance which is bound speoif ically to the analyte is 

used as the marker reaqent which is held by the marker holding 

portion 3. 

Furtherr a structure of the immunochromatographic 

specimen lo in figure 1 is an example.. Any structure in which 

chromato9raphy is performed may be taken, and the used men\l:>ers 

may be composed of arbitrary carrier and reagent. 
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A specimen oomprisin9 a ehromatographic material 

composed of an arbitrary porous carrier, such as nitrocellulose 

and glassfiber filter, is used as the immunochromatoqraphic 

specimen 10. 

Next, the immunochromatographic specimen 10 and a 

ch~omato9raph analyzing method according to the first 

embodiment will be described. 

In f iqure 1, when the liquid sample is added to the sample 

addition portion 2, the liquid sample infiltrates into the 

sample addition portion 2 and reaches the marker holding portion 

3. Next, the marker reagent held in the region of the marker 

holding portion 3 is dissolved by infiltration of the liquid 

sampl.e and infiltrates into the reaction layer 4 together with 

the liquid sample. There is provided the specific protein 

fixing portion 5 to which the specific protein is fixed on the 
. 

region or the reaction layer 4. When the liquid sample contains 

the analyte, the specific protein performs antigen-antibody 

reaction to t:he complex o:f the analyt.e and the marker reagent, 

and a kind of coloring reaction is observed at the region of 

the specific protein fixing portion 5.. When the liquid sample 

does not contain the analyte, no antigen-antibody reaction 

occurs, and no coloring reaction is obserired, either. Finally, 

the liquid sample is absorbed at the absorption portion 6, and 

thereby conc1udin9 the reaction. 

After concluding the above-described reaction, a signal 
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from the marker in the coloration region is measured by 

employing an arbitrary detecting instrument. When the sample 

is whole blood, the measurement is preferably performed, for 

example, at an arbitrary wavelength of 580nm or above. Thereby, 

the presence of coloration, and the coloration degree can be 

qualitatively or quantitatively analyzed. It can be detected 

whether or not the liquid sample contains the analyte by the 

above-described analysis, and, when the liquid sa1Uple contains 

the analyte, its quantity can be measured. Further, the "signal 

fro111 the marker" described above concretely means a color of 

the marker which itself is an colored item, light emission by 

UV irradiation or· voltage application, or coloration by 

coloring reaction~ 

In the measurement of the si9nal from the marker in the 

coloration region, besides a case where an integral value of 

an absorbance or an absorbance distribution is measured by an 

arbitrary wavelength, the absorbance may be measured in the 

wavelength region having an arbitrary widt:h. In this case, the 

absorbance can be integrated in the specified wavelength region 

and be subjected to quantitative analysis. 

As described above, according to the 

immunochromato9raphic specimen and the cfiromato9raph 

analyzing method of the first embodiment, the signal from the 

marker in the coloration region on the immunochromatographic 

specimen 10 is measured, for example, at an arbitrary wavelength 
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of 580nm or above, whereby in the analysis of the sample 

containing colored components, more particularly, blood 

pigments in blood, measurement of the coloration degree is 

performed at the wavelength except 200-580nm, which is an 

absorption wavelength of blood. Therefore, the qualitative or 

quantitative measurement of the coloration degree can be 

performed without being affected by the background coming from 

colored components included in the liquid sample, particularly, 

b1ood pigments, thereby reducing the measurement error, and 

realizing the qualitative or quantitative analysis by the 

immunochromato9raphy with higher sensitivity and higher 

performance. Further, a chromatograph qualitative analysis by 

visual observation of the colored sample can he realized in 

accordance with the used marker reagent. 

Further, in this first embodiment, sandwich reactions 

having the measurement mode of the binding reaction between the 

marker complex and the analyte and the binding react i.on between 

this reactant and a :fixed substance is described as an example. 

However, the measurement can be performed even as a competiti.on 

reacti.on in which ~he ana1yte and the marker complex 

competitively reacts to the fixed substance. 

Further, in this first embodiment, in a case where the 

sample is whole blood, the signal from the marker is measured 

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

measurement may be preferably performed at an arbitrary 
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wavelength from 580nm to 700nm. 

Further, in the chromatograph analyzing method of the 

first embodiment, for example, a reflecting spectrophotometer 

can be used as the detecting instrument for measuring the 

coloration degree of the imm.unochromatoqraphic specimen 10. 

In addition to the similar effects as the first embodiment, an 

opaque material can be used as the reaction layer carrier 

support 1 which supports the reaction layer 4. Therefore, 

choices of materials are increased, and further the measurement 

can be performed without being cautious of the rear surface 

state of the reaction layer 4. 

Further, in the chromatograph analyzing method of the 

first embodiment, for example, a permeable spectrophotometer 

can be used as the detecting instrument for measuring the 

coloration degree of the i11111lunochromatographic specimen 10. 

In addition to the similar effects as the first embodiment, the 

coloration degree of a deep portion in the reaction layer 4 can 

be also measured. Xherefore, qua1itative or quantitative 

analysis is possible with higher sensitivity and higher 

performance. Further, the marker reagent with low 

concentration can be used. 

In this first embodiment, blood is especially used as the 

sample containing the colored components. However, this is 

jnst an example. The sample containing colored components 

except blood can be analy2ed. For example, urine, fecal occult 
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b1ood, crushed liquid from foods or the like are also used. In 

this case, it is necessary to select the marker reagent and the 

specific protein in accordance with the analyzed sample and the 

analyte. That is, it is necessary that an absorption 

coefficient at the wavelenqth specific to the color reaction 

is sufficiently hi9her tban tile abso.rption coetticient ot the 

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

oolora tion degree by the detecting instrument, the measurement 

may be performed at the wavelength specific to the co1oring 

reaction. Further, the '"specific wavelength" described above 

means an arbitrary wavelength or a broad wavelength region 

having an arbitrary width, except a maximum wavelength region 

ot the colored sample. Further, the ''sufficiently hi.9her" 

described above means that the signal from the marker by the 

color reaction is hi9h to the extent that a reliable result of 

the qualitative or quantitative analysis is obtained • 

.Embodiment 2. 

Hereinatter, an immunochromatographic specimen and a 

chromatograph analyzing method accordinq to a second embodiment 

of tlle p.t.·esent lnvention will be described with reference to 

the drawings. 

Figure 2 is a diagram illustrating an 

immunochromatographic specimen 10 according to the second 

embodiment. 

In figure 2, the immunochromatographic specimen 10 
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includes a reaction layer carrier support 1, a sample addition 

portion 2, a marker holding portion J, a reaction layer 4, a 

specific protein fixing portion 5, an absorption portion 6, and 

a cell component destroying substance holding portion 7. 

The reaction layer carrier support 1 is composed Of 

liquid-impermeable plastic or the like and supports 

chromatographic materials. The sample addition portion 2 is 

composed of an absorbent material such as non-woven fabric, and 

adds or applies a liquid sample. The marker holding portion 

3 holds a marker reagent so as to dissolve into the non-woven 

fabric or the like. ~he reaction layer 4 is composed of 

nitrocellulose or the like. The specific protein fixing 

portion 5 fixes specific protein which performs binding­

reaction specif ica11y to an analyte such as antigen or antibody 

in accordance ~ith the reaction mode, onto the region of the 

reaction layer 4. The absorption portion 6 finally absorbs the 

liquid sample. The eel 1. component destroying substance 

holding portion 7 holds a substance which des~roys cell 

components. The sample addition portion 2, the marker holding 

portion 3, the reaction layer 4, the specific protein fixing 

portion 5, the absorption portion 6, and the cell component 

destroying substance holding portion 7 as described above are 

respectively provided above the reaction layer carrier support 

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

the appropriate spe~if ic protein, and the appropriate cell 
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component destroying substance in accordance with the analyzed 

sample and the analyte. 

Further, a substance produced. by the marker is a s11bstance 

which, for example, is produced by the marker in the specific 

protein fixing portion 5, and can be luminous. A marker after 

completion of reaction is a marker after having bein9 colored, 

for example, by coloring reaction. A reactant by the marker 

is a substance after having being colored by adding a substrate 

to the specific protein f ix:ing portion 5 where the marker is 

fixed, for example, in a case where the marker is an enzyme. 

A dye sol, a water-soluble pigment, and a metal sol such as a 

qold colloid~ a non-metal sol such as selenium and carbon, an 

oxidized metal particle such as ferrite, a colored particle such 

as latex,. an enzyme or the like, or a complex of these substances 

and a substance whieh perfornis binding reaction specif ica11y 

to the analyte, are used, as the marker reagent held by the 

marker holding portion 3. 

Further, ch1oride such as sodium chloride or potassium 

chloride, nonpolar surfactant such as a triton system and a 

tween system, polar surfactant, or saponins are used, as the 

cell component destroying substance held by the cell C!omponent 

destroying substance holding portion 7. 

Further, a structure of the immunochromatoqraphic 

specimen 10 in figure 2 is an example. Any structure in which 

chromatography is performed, including the cell component 
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destroying substance holding portion 7, may be taken, and the 

used members may be composed of an arbitrary carrier and 

reagent. 

A specimen comprising a chromato9rapblc material 

coJDposed of an arbitrary porous carrier, such as nitrocellulose 

and 91assfiber filter, is used as the immunochromatographic 

specimen 10. 

Next, the immunochromatographic specimen 10 and a 

chromatograph analyzing method according to the second 

embodiment will be described. 

In figure 2, when the liquid sample is added to the sample 

additio·n portion 2, the liquid sample infiltrates into the 

sample addition portion 2 and reaches the region of the cell 

component destroying substance holding portion 7. The ce11 

components in the liquid sample are destroyed by the function 

of the cell component destroying substance included in this 

region. The liquid sample i~ which these cell components are 

destroyed reaches the marker holding portion 3. Next, the 

marker rea9ent held in the region of the marker holding portion 

3 is dissolved by infiltration of the liquid sample and 

infiltrates into the reaction layer 4 together with the liquid 

sample. There is provided the specir:ic protein fixing portion 

5 where the specific protein is fixed on the region of the 

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

the specific protein per:torms anti9en-antibody reaction to tlle 
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complex of the analyte and the marker reagent, and a kind of 

coloring reaction is observed at the region of the specific 

protein fixinq portion 5. When the liquid sample does not 

contain the analyte, no antigen-antibody reaction occurs, and 

no coloring reaction is observed, either.. Finally, the liquid 

sample is absorbed at the absorption portion, and thereby 

concluding the reaction. 

After concluding the above-described reaction, a signal 

from the marker in the coloration region is measured by 

employing an arbitrary detecting instrument. When the sample 

is whole blood, the measurement is pre!erably performed, for 

example, at an arbitrary wavelength of 58 Omit or above. Thereby, 

the presence of coloration, and the coloration degree can be 

qualitatively or quantitatively analyzed. It can be detected 

whether or not the liquid sample contains the analyte by the 

above-descri.bed analysis, and, when the 1iquid sample contains 

the analyte, its quantity can be measured. Further, the "signal 

from the marker,' described above concretely means a color of 

the marker which itself is a. colored item, light emission by 

UV irradiation or voltage application, or coloration by 

coloring reaction. 

In the measurement of the signal from the marker in the 

coloration region, be.sides a case where an integral value of 

an absorbance or an absorbance distribution is measured by an 

arbitrary wavelength, the absorbanoe may be measured in the 
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wavelength region having an arbitrary width. In this case, the 

absorbance can be integrated in the specified wavelength region 

and be subjected to quantitatively analysis. 

As described above, according to the 

illlll\unochromatoqraphic specimen and the chromatograph 

analyzing method of the second embodiment, the signal from the 

marker in tbe coloration region on the immunochromatographic 

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

of ssonm. or above, thereby measuring the coloration degree at 

the wavelength except 200-580nm which is an absorption 

wavelength of blood, in analyzing colored components, 

particularly, the sample containing blood pigments in blood .. 

Therefore, the qualit:.ative or quantitative measurement of the 

coloration degree can be performed without being affected by 

the background coming from colored components included in the 

liquid sample, part·icularly, blood pigments, thereby reducinq 

the measurement error, and realizing the qualitative or 

quantitative analysis by t:.he immunocbromatography with hi.gher 

sensitivity and hi9her performance. 

Further, since there is provided a portion for holding 

the substance which destroys the cell components, the cell 

components are destroyed to smooth infiltration onto the 

reaction layer 4 at analyzing the liquid sample containing the 

cell components, thereby shortening the measurement time, and 

performing quantitative analysis more exactly. Further, no 
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preprocessing such as centrifugation for the sample having the 

cell components such as blood is necessitated, thereby 

reali2ing the lowering of cost and the improvement in the 

usability. 

Further, a chromatograph qualitative analysis by visual 

observation of the colored sample can be realized in accordance 

with the used marker reagent. 

Further, in this second embodiment, sandwich reactions 

having the measurement mode of the binding reaction between the 

marker complex and the analyte and the binding reaction between 

this reactant and a fixed substance is described as an example. 

However, the measurement oan be performed even by a competition 

reaction in which the analyte and the marker complex 

competitively reacts to the fixed substance. 

Further, in this second embodiment, in a case where the 

sample is whole blood, the signal from the marker is measured 

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

measurement may be preferably performed at an arbitrary 

wavelength from saonm to 700nm. 

Further, in the chromatograph analyzing method of the 

_second embodiment, for example, a reflecting spectrophotometer 

ean be used as the detecting instrument for measuring the 

coloration degree ot the immunochromatograpbic specimen 10. 

In addition to the similar effects as the second embodiment, 

an opaque material can be used as the reaction layer carrier 
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support 1 which supports the reaction layer 4. Therefore, 

choices of materials are increased, and further the measurement 

can be performed without being cautious of the rear surf ace 

state of the reaction layer 4. 

Further, in the chromatograph analyzing method of the 

second embodiment, for example, a permeable spectrophotometer 

can be used as the detecting instrument for measuring the 

coloration degree of the immunocbromatographio specimen 10. 

In addition to the similar effects as the second embodi.inent, 

the coloration degree of a deep portion in.the reaction layer 

4 can be also measured. Therefore, qualitative or quan't.itative 

analysis is possible with higher sensitivity and higher 

performance. Further, the aarker reagent with low 

concentration can be used. 

In this second eiubodiment, blood is especially used as 

the sample containing the colored components and the cell 

components. However, this is just an example, and the sample 

containing colored components except blood and the cell 

components oan be analyzed. For example, body fluid, liquid 

containing bacteria, crushed liquid from foods or the like are 

also used. In this case, it is necessary to select the marker 

reagent and antibody in accordanoe with the analyzed sample and 

the analyte. That is, it is necessary that an absorption 

coefficient at the wavelength specific to the color reaction 

is sufficiently higher than the absorption coefficient of the 
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sample at the same wavelength. Further, in the measurement of 

coloration degree by the detecting instrument, the measurement 

may be performed at the wavelength specific to the color 

reaction. Further, the ''specific wavelength" described above 

means an arbitrary wavelenqth or a broad wavelength region 

having an arbitrary width, except a maximum wavelength region 

of the colored sample.. Further, the "sufficiently higher" 

described above means that the aignal from the marker by the 

colori.ng reaction i.s high to the extent that a reliable result 

of the qualitative or quantitative analysis is obtained. 

Examples 

A method for .implementing the present invention will be 

described more specirically taking the following examples. 

Further, those examples described hereinafter will not limit 

the scope of the present invention thereto. 

(Quantitation of hCG in blood) 

An immunochromato9raphic sp~cimen having an anti-hCG­

/j antibody fixing line and a broad band of a complex of 

anti-hCG-a antibody and gold colloid in nitrocellulose 

membrane, is manufactured. This specimen is shown in figure 

2. In the figure, the specimen includes an antibody fixing 

portion 5, a marker ho1ding portion 3 where the complex of 

anti-hCG-a antibody and gold colloid is contained, which is 

disposed before the antibody fixing portion 5, and a sample 

addition portion 2. The manufacturing method of this speeimen 
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is as follows. 

EXAMPLE 1. 

Preparation of chromatographic specimen: 

An anti-hCG-,6 antibody solution, the concentration of 

which is adjusted by dilution with phosphoric acid buffer 

solut~on, is prepared. This antibody solut1on is applied onto 

a nitrocellulose membrane employing a solution discharger. 

Thereby, antibody fixing line for detection is obtained on the 

nitrocellulose membrane. After being dehydrated, this 

nitrocellulose membrane 1s soaked in Tris-HCl buffer solution 

containing 1% skim milk, and is shaken qently for 30 minutes. 

After 30 minutes have passed, the membrane is moved to a Tris-HCl 

buffer solution bath and is shaken gently for 10 minutes and, 

thereafter, it ~s moved to another Tris-HCl buffer solution bath 

and is shaken gently for another 10 minutes, and thereafter, 

the nitrocellulose membrane is washed. After being washed 

twice, the membrane is taken out of the washing solution, and 

is dehydrated at room temperature. 

Gold colloid is prepared in such a way that 1% citric acid 

solution is added to 0.01% gold chloride acid solution at 1oo"'C 

.while circulating. After circulated for 30 minutes, the 

solution is cooled.. Anti-hCG- a antibody is «ldded to the gold 

colloidal solution which is prepared in pH 9 by 0. 2M potassium 

carbonate solution and then the gold colloidal solution is 

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

the final concentration thereof will be 1% and then the gold 

colloidal solution is stirred, whereby antibody gold colloidal 

complex (marker antibody) is prepared. Then, this marker 

antibody solution is subjected to centrifugation for 50 minutes 

at 4°C by 20000G to isolate a marker antibody, and the marker 

antibody is suspended in washing buffer solution (1% BSA, 

phosphoric acid buffer solution), followed by centrifugation, 

whereby the marker antibody is washed and isolated. This 

marker antibody is suspended in washing buffer solution and then 

filtrated with a o.s,um filter and, thereafter the marker 

· antibody is prepared to be 1/10 of the original gold colloidal 

solution and then stored at 4·c. 
The marker antibody solution is set in a solution 

discharger / and applied onto a part of the anti-hCG-P antibody 

fixing dehydrated membrane, which part is away from the position 

where the antibody is fixed, and thereafter, the membrane is 

dehydrated. Thereby, the marker an~ibody holding portion is 

produced on the fixed membrane. 

The antibody fixing membrane including the marker 

antibody holding portion, which is prepared as mentioned above, 

is stuck onto the reaction layer carrier support, and non-woven 

fabric which is dehydrated after being impregnated with 

surfactant as hemolysis agent and glass fiber f i 1 t~r are added 

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

0.5 cm width, whereby a specimen is fabricated. 

EXAMPLE 2 

Preparation of sample: 

Human blood to which heparin is added as anticoagulant 

is prepared so as to have a hematocrit value of 45%. By adding 

hCG solutions of known concentrations to this blood, hCG 

solutions of various known concentrations are prepared. 

EXAMPLE 3. 

~xamination of wavelenqtb at which absorbance is to be 

measured: 

200.Ul or more blood containing hCG is added to the sample 

addition portion on specimens, and then it is developed in the 

direction of an absorption portion, thereby to perform an 

antigen-antibody reaction, and a colorinq reaction in the 

antibody fixing portion. The state of coloration at 5 minutes 

having passed after addinq the sample to the specimens is 

measured with a re:r1ectin9 15pectropbotometer (CS9300; shimadzu 

Corporation-made), and then arithmetic processing of the 

coloration degree i~ performed. 

rhe blood (hematocrit value 45%) containing respectively 

o U/l, 100 u/1, lOOO u/l, and 10000 U/l of hCG, are added to 

specimens, and then developed. The states of coloration at the 

antibody fixing portion on the specimen to the blood of 

respective hCG concentrations, are measured with the reflecting 
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spe~trophotometer .. Absorbances at 520nmand 610nmwavelenqths 

are measured, and are substituted for a previously-prepared 

calibration curb which shows the relationship between the 

concentration of hCG and the absorbance.. The result is shown 

in figure 3. Primarily, when absorbance of blood containing 

1000 U/l hCG is measured and substituted for the calibration 

curb, the hCG concentration ought to be 1000 U/l. In practice, 

however, there is a slight divergence, and by the deqree of that 

divergence, accuracy of the measurement can be known. 

Figures 3 are diagrams showing quantitative performance 

in the case (a) of measuring absorbance in chromatographic 

quantitative measurement at the wavelength of 520nm and in tbe 

case (b) of measuring the same at the wavelength o:f 610nm.. An 

axis of abscissas shows hCG concentration of the sample added 

to the specimens. An axis of ordinates shows a converted value 

ot the antigen concentration, which va1ue is obtained by 

substitutinq a signal from a marker in a coloration region on 

the specimen for the calibration cuxb. 

Hereinafter, the effects will be described of the case 

where the measurement is performed at ssonm or less wavelength 

and the case where the measurement is performed at 580nm or more 

wavelength, in the chromatoqrapbic quantitative measurement. 

In figure 3, converted results of the concentration of 

the ana1yte are shown on the basis of the measured valQes of 

coloration degree at s minutes havinq passed after a liquid 
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sample is added to the immunochromatographic specimen. As the 

marker reagent in both cases of (a) and (b), the same antibody, 

gold colloid complex, is used. Initially, when the measurement 

is performed at 610nm (figure 3(b)), cv values (coefficients 

of variation) are within the range from 0% to 15%. on the other 

hand, when the measurement is perrormed at 520nm (figure 3 (a)), 

CV values vary from 35 to 45% by receiving affects of blood 

corpuscle pigments, and this large dispersion indicates that 

the quantitative performance is inferior. 

In this embodiment, the result has been described using 

the gold colloid as the marker. However, the gold colloid 

preferably has a particle diameter having an absorption at ssonm 

or more wavelength.. In addition, if the marker except the gold 

colloid is colored particles or water-soluble pigments, the 

measurement is desirably performed at a maximum absorption 

wavelength of the colored pigments, for example, around 650nm 

wavelength in the case of blue particles or blue pigments, or 

at an arbitrary 580nm. or more wavelength in the case of carbon 

black. The measurement wavelength comes from the absorption 

wavelen9th of the colored reactant. 

Industrial Availability 

In the present invention, when chromatograph analysis is 

performed for qualitatively or quantitatively analyzing the 

liquid sample by utilizing antigen-antibody reaction, the 
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marker itself or a substance produced by the marker is made to 

have the wavelength region including the absorption wavelength 

which is different from the absorption wavelength of the sample 

containing the analyte, or having the same absorption 

wavelength including the absorption coefficient which is 

sufficiently higher than the absorption coe!f icient of the 

sample, thereby performing an analysis without preprocessing 

the colored sample such as blood. 
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CLAIMS 
11111111111111111111111111 Ill/ 

* C l M S * 

1. An imm.unochromatographic specimen used at the qualitative 

or quantitative analysis of an analyte included in a colored 

sample, wherein 

a marker itself or a substance which is produced by ~he 

marker has a wavelenqth region including an absorption 

wavelength which is different from the absorption wavelength 

of the sample which contains the analyte, or havinq the same 

absorption wavelength including an absorption coefficient 

sufficiently higher than the absorption coefficient of the 

sample. 

2. An immunoehromato9raphic specimen used at the qualitative 

or quantitative analysis of an analyte included in a colored 

sample, wherein 

a marker after completion of reaction or a reactant by the 

marker, has a wavelength region including an absorption 

wavelength which is different from the absorption wavelength 

of the sample which contains the analyte, or having the same 

absorption wavelength including an absorption coefficient · 

sufficiently higher than the absorption coefficient of the 

sample. 

3. The immunochromato9raphic specimen defined in Claim 1 or 
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2 wherein, 

in the case where the sample is blood, the absorption 

wavel,ength speci fie to col.oration generated on the specimen is 

580nm. or above .. 

4- The immunochromatographic specimen d~fined in any one of 

Claims l through 3 including a region for holding a substance, 

which destroys c~ll components included in the sample. 

5. The immunochromatographic specimen defined in C1aim 4 

wherein 

the substance which destroys cell components includes 

inorganic matter, surfactant, or saponins .. 

6. The imm.unochromatographic specimen dafined in Claim 5 

wherein 

the i.norqanic matter contains chloride .. 

7. The i.mmunochromatographic specimen defined in Claim 5 

wherein 

the surfactant contains nonpolar surfactant. 

8. The immunochroma~o9raphic specimen defined in any one of 

Claims 1 through 7 wherein 

a coloration degree is qualitatively or quantitatively 
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analyzed with a spectrophotometer. 

9.. The immunochromatograpbic specimen defined in any one of 

Claims 1 through a wherein 

the marker includes at least one which is selected from 

a metal sol, a11 o.x.idized metal particle, a non-metal so1, a dye 

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

10. The i.:nonunochromatoqraphic specimen defined in any one of 

C1aims 1 through 9 wherein 

tbe analyte contains at least one of plasma protein, 

bacteria~ and virus. 

11. A chromatograph analyzing method using the 

i.mmunochromato9raphic specimen wherein 

the colored sample containing the analyte is added to the 

immunochromatographic specimen, a coloration degree on the 

specimen is measured at an absorption wavelength specific to 

the coloration, and 

a marker itself or a substance which is produced by the 

marker has a wavelength region including an absorption 

wavelength which is different from the absorption wavelength 

of the sample which contains the analyte, or having the same 

absorption wavelength including an absorption coefficient 

sufficiently higher than the absorption coefticient of the 
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sample. 

12. A chromatograph analyzing method using the 

immunochromatographic specimen wherein 

the colored sample containing the analyte is added to the 

immunochromato9raphic specimen, a coloration degree on the 

specimen is measured at an absorption wavelength specific to 

the coloration, and 

a marker after completion of reaction or a reactant by the 

marker has a wavelength region including an absorption 

wavelength which is different from the absorption wavelength 

of the sample containing the analyte, or having the same . 

absorption wavelength including an absorption coefficient 

sufficiently higher than the absorption coefficient of the 

sample. 

13. The ehromatoqraph analyzing method defined in Claim 11 or 

12 wherein, 

in the case where the sample is blood, a signal from the 

marker in a coloration region is measured at a wavelength of 

any ssonm or above, thereby qualitatively or quantitatively 

analyzin9 the analyte. 

14. The chrornatoqraph analyzinq method defined in any one of 

Claims 11 through 13 wherein 
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the immunochromatographic specimen includes a reqion 

where a substance which destroys cell components in the sample 

is held. 

15. The chromatograph analyzing method defined in Claim 14 

wherein 

th~ substance which destroys cell components includes 

inorganic matter, surfactant, or saponins. 

16. The chromatograph analyzing method defined in Claim 15 

wherein 

the inorganic matter contains chloride. 

17- The chromatograph analyzing method defined in Claim 15 

wherein 

the surfactant contains nonpolar surfactant. 

18. The chromatograph analyzing method defined in any one or 

Claims 11 through 17 wherein 

a coloration degree is qualitatively or quantitatively 

analyzed with a spectrophotometer. 

19. The chromatograph analyzing method defined in any one of 

Claims 11 through 18 wherein 

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

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

20. The chromatograph analyzing method defined in any one of 

Claims 11 tbrouqh 19 wherein 

the analyte contains at least one of plasma protein, 

bacteria, and virus. 


