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IMMUNOCHROMATOGRAPHIC ASSAY DEVICE 

5 Field of 'the Invention 
Thi's invention· relates to chromatography immunoassay devices in which 

chromatography strips are used. More particularly, the .invention relates to a 
chromatography immunoassay device in which one or more chromatography strips 
are locat~d on a substrate, each of the chromatography strips is sealed between 

1 o the subst~ate and ·a seal film that entirely covers the chrc)~atography strips, and the 
seal film and/or substrate is possessed of a film contailiil)g a dehumidifying agent 
and/or a film containing an oxygen absorbing agent. 

Background of the Invention 
1 5 Ch~matography immunoassay devices, in which ~hromatography strips a.re 

used, are '.devices which immunologically detect or me~~re the presence or 
quantity <>1 substances to be assayed that are contained:in samples, the device 
having at least a sample adding means and a detecting•.l'r,leans. In some cases the 
chromatography strip also has a labeling means, and such a device is well known 

2 O and broad,ty used, as disclosed for example in JP·A·61·J:45459 (the term •JP-A• as 
used here~n means an·"unexamined, published Japanes,~ patent application"), JP­
A-1-63865 and JP-W-1-503174 (the term "JP-w• as us~.herein means an 
·unexami91ed, published Japanese intemational patent application·). all 
incorporat~d herein by reference. 

2 5 Each chromatography strip mu$t be protected by ~ppropriate means, such 
as packaging, in order to prevent antibodies and like re~~ents In the 
chromatography strip from degeneration caused by oxy9.n, moisture and the like, 
and to protect the strip· itself from pollution caused by tot1,(:hing, or from deformation 
and the lik~. Protection· by packaging or the like means i~:effected generally by 

3 O sticking or'putting one or a plurality of chromatography st~ps on a substrate, putting 
the resultirtg preparation into a protective case and then :~'aling the case in a bag. 
Altemative'ly, each chromatography strip is sealed with ~·l,~minate film as disclosed 
in WO 94~4563, incorporated herein by reference. Whetj, packed in a bag, the 
chromatogtaphy strip is ·sealed together with a dehumidffYing agent in order to 

3 5 minimize moisture absorption by the chromatography strip. 
In the conventional chromatography immunoassa~,:device, however, each 

chromatograi)hy strip requires a protective case, a dehurtj'idifying agent and a 
package where one chromatography strip is sealed, thu~'.;'?~sting much for 
packaging. tn a case in which a plurality of chromatography strips are stuck on a 
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substrate; all of the chromatography strips are packed in.a $ingle bag together with 

a necess~ry amount of a dehumidifying agent and sealed with a packaging 

material which is sub~tantialty water impermeable. Though this method can 

reduce t~e cost requir~d for the packaging material and dehumidifying agent, 

5 unsealing the bag to use a first chromatography strip causes exposure of other 

chromatqgraphy strips to the air, or moisture and oxygen, thus posing a problem of 

c~using their deterioration. Thus, It Is necessary to take special protective and 

storage measures,. be.cause the stored chromatography· strips become useless 

when they are not prtiperly protected and stored. Case.WO 94/24563, incorporated 

1 0 herein by reference, Qses chromatography strips which can be isolated from the air, 

but no additional measures are provided to protect the chromatography strips from 

moisture and oxygen. 

Summary or the. lnyention 
1 5 The present invention resolves the aforementioned problems seen with the 

. . 

prior art' chromatography immunoassay devices in terms of their mode and 

packaging, thereby ~l'QViding a chromatography immunoassay device which is 

easier tp use, can be i'solated from moisture and/or oxygen more effectively, 

enabling storage over. a longer period of time, and that 'is able to be produced at a 

2 O lower cost. 

A chromatography immunoassay device.has been·developed which can be 

used more easily, is protected from moisture and/or oxygen more effectively and 

has low production co~t. This invention. is a chromatQgraphy immunoassay device 

in which one or more chromatography strips are located on a substrate. each of the 

2 5 chrom~tography strips is sealed between the substrate_ and a seal film that entirely 

covers 'the chromat9graphy strips, and the seal film ahd/or substrate possesses a 

film containing a dehumidifying agent and/or a film containing an oxygen 

absorbing agent. 

:Accordingly, ttie gist of the present invention resides in a chromatography 

3 0 Immunoassay devic:;~/.in which~ (1) one or more chroti\atography strips, having at 

least a sample addihg means and a detecting rnean~i are located at certain 

interv~ls on a su~st;~te which is comprised of one pl&,~e, with or without a strip 

support, (2) a seal'film that entirely covers the chromatography strips is located on 

the aforementio.ned chromatography strip with or without a protective laminate, (3) 

3 5 each of the chromat~graphy strips is sealed by adhEtring the aforementioned seal 

film closely to a portion of the substrate around each ':Chromatography strip, (4) the 

aforementioned adhesion of the seal film to the sub$trate is effected in such a way 

that the seal film cah be peeled easily from the substrate, at least at the sample­

adding area, (5) with regard to the seal film and substrate, (i) either the seal film or 
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substrate has both a film_ containing a dehumidifying :~Qe.nt and a film containing an 

oxygen- ~bsorbing ag~nt; ( ii ) the seal film has eith~r:~;¥tilm containing a 

dehumidifying agent' or ·a film containing an oxygen a~~orbing agent, and the 

substrat~ has the ot}:}er film, ( iii ) either the seal rnm ·ot ·s~bstrate has either the film 

5 containing a dehumipifying agent or the film containin·g an oxygen absorbing 

agent, aod the other' ~as_ both the film containing a dehumidifying agent and the 

film contaiJiing an ox}tge·n absorbing agent, (iv) both t~:e seal film and substrate 

each c9ntain both t~:·film containing a dehumidifyintf'agent and the film containing 

an oxygen absorbing.~agent. (v) the seal film and-'thE(S,~bstrate both contain the 

1 O same film which is-: etther the film containing a dehumi~ifying agent or the film 

containing an oxygE!n-al;lsorbing agent, or (vi) either th'e·seal film or substrate 

contains either the 1ijfu: containing a dehumidHying· agent or the film containing an 

oxygen' absorbing- ~gefot, and (6) the seal film and- su't>strate are substantially water 

impermeable, at lea~f~t the portion where the S$al film· is not adhered closely to 

1 5 the substrate when itt)e seal film and/or substrate has·:~he film containing a 

dehumi_difying agent~·:and the seal film and substrate Eire substantially oxygen 

impermeable, at I~•~·· a~· the_ portion where the seal film is not adhered closely to 

the substrate wheri)he seal film and/or substrat~ has: the film containing an oxygen 

absorbing agent. 
20 

Effect of the Invention 

A chromatogrilphy immunoassay device is described which can be used 

easily, is protect~d-fr6m moisture and/or oxygeri and:f~as low production cost. This 
.·. . ... 

invention is a chrQrtl8,tography immunoassay device in which one or more 

2 5 chromatography stnp~ are stuck on a substrate made :of a single plate, each of the 

chromatography st@s is sealed by ·closely adhering·_a: substrate portion 

surrounding· each_ ~roroatography strip to a seal film '1ocated on the 

aforementioned ct)~atography strip, and the seal .fill,n and/or substrate is 

posse~sed of a film ~r:lt~ining a dehumidifying ag~~fand/or a film containing an 

3 0 oxygen absorbing •. ·,g-~~ti Since chromatography strjp~:are isolated from moisture 

and/oroxygen by·~·seaHilm and substrate, they ~6be stored for a more 

prolonged period .~(tim$. Also, even in the case of ~:~evice in which a plurality of 

chromatography sirtps are stuck on a substrate. wh~~ one chromatography strip is 

used the remaininif ditomatography strips are not e~pbsed to air, unlike similar 

3 5 types of conventi~qal devices currently in use. Alsc?t:&:. chromatography strip in the 

invention herein can be separated from other strip~:;>~c)gether with the substrate, 

without exposinglt,10 air before or after its use. ln:~~~ition, the chromatography 

immunoassay devk:e of the present invention does<~()t require labor for packaging 
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which is needed to prQduce the chromatography strips of the prior art. Thus the 
strips described herein can be produced at a lower cost. 

Detailed: Description ··of the Invention 
5 l_n a chromatography strip, at least a sample adding means and a detecting 

means ate arranged on· a chromatography carrier. A sample solution having a 

possibility of containinga substance to be assayed moves through the 

chromatqgraphy carrier.by capillary action when added to the sample adding 

means, and a label~d su.bstance which is contained in ·a labeling means arranged 
. ·. . . . 

I O on the cbromatogr~phy strip in advance, or a labeled substance which is added 
. . .. 

together with the sample solution to the chromatography strip, is accumulated in 

the detecting means in direct or inverse proportion to ~e presence or quantity of 

the subs~ance to be a~sayed in the sample solution, effected by a immunological 

reaction, so that the pre$ence or quantity of the substance to be assayed in the 

l 5 sample solution can be found by measuring the preseri~e or quantity of the thus· 

accumulated labeled subst~noe. Various types of ct'liomatography strips are 
known, and all of th~~~ known chromatography st~ps;. including those which will be 

describe,d later, ca'.rrbe used in the present invention.' The term •chromatography 

immunoassay device"'as·used herein means a chrom·atography strip which is 

2 O produce:d in such a way that it can be used in an immunoassay and is able to be 

stored and transported. 

The following desqribes a typical example of. the chromatography strip. 

When a labeling m~ans:is present, a sample adding means may be located either 

at the same place where the labeling means is present· or at an upstream·position 

2 5 to the labeling means: (h~reinafter, direction of the movement of a sample solution 

caused!by capillary action .is called "downstream" and the opposite direction is 

called "upstream"), with upstream to the labeling means generally preferred. When 

a sample solution, having a possibility of containing a substance to be assayed, is 

introduced into the -~a.mpl~ adding means, the sample :solution moves through the 

3 0 chromatography c~meriri the downstream.direction together with.the substance to 

be assayed effecti:ltd .l:J~u~apillary action. Typically. the substance to be assayed is a 

compound which bincjs in a sp~cific fashion to a trapping substance fixed to the 

detecting means, or it is a compound which binds in !a,specific fashion to a 

conjugate that binds speQifically to the trapping sub$tance. For example, the 

3 5 substance to be assayed is an antibody when the :.tr~pping substance is an antigen 

or the conjugate cont~ins an antigen, and the subst~rfoe to be assayed is an 

antigen when the trapping substance is an antibody: or the conjugate contains an 
antibody. 
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When the sample. adding means is located at ~n upstream position to a 

labeling means (a case in which a labeling means is present), the labeling means 

may be arranged adjacent to the sample adding means or on a position 

disconnected from the sample adding means. Typic~l~y, a labeled substance 

5 which binds specifically to a substance to be assayed or binds specifically to a 

trapping substance in competition with the substance' to be assayed is arranged in 

the labeling means. 

· When a labeling means is not present, a labeled substance may be added 

to the sample adding means together with a sample solution, but addition of the 

t o labeled substance can be effected by various means fot example by adding it to a 

certain :position outside the chromatography strip binding site after addition of the 

sample solution. 

The label may be a radioactive isotope, an e11zyme or a colored substance 

such as gold colloid or the like. These labels are al$o well known. 

1 5 Since the labeled substance is arranged ·;n such a manner that it moves· by 

the capillary action of a sample solution, the labeled substance moves In the 

downstream direction when the sample solution is added to the sample adding 

means. 

The detecting means is generally located at a ~ownstream position from the 

2 O labeling means and at a certain distance from the labeling means. In the detecting 

means, a trapping substance which binds only to a substance to be assayed or a 

conjugate in a specific fashion, or binds specifically to each of the substance to be 

assayed and a labeled substance, is fixed to the chromatography carrier. 

Consequently, in one embodiment the substance to "be assayed (sometimes linked 

2 5 to a labeled substance), moved by the capillary actipn of the sample solution, binds 

to the trapping substance or to a conjugate which in 'tum binds to the trapping 

substance. The labeled substance binds to the thus ·bound substance to be 

assayed, thereby effecting accumulation of the labeled substance in the detecting 

means in response to the presence or quantity of the 'substance to be assayed. 

3 O Alternatively, the labeled substance and the substance to be assayed, moved by 

capillary action, bind competitively to the trapping substance or to a conjugate 

which Jn turns binds to the trapping substance, thereby effecting accumulation of 

the labeled substance in inverse proportion to the quantity of the substance to be 

35 

assayed. ; ; · 

There is a case in which a certain labeled suJ:>stance binds to both a 

trapping substance (or a conjugate which in tum binds to a trapping substance) 

and a substance to be assayed, but not simultaned_usly and, in that case, the 

subs~nce to be assayed firstly binds to the tabele~:t' substance and the remaining 

label~d substance which did not bind to the substance to be assayed binds to the 
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trapping substance. :In consequence, the presence or quantity of the substance to 

be assayed can be anaiyzed by measuring the labeled' substance accumulated in 

the detecting means. 

As: occasion demands, various substances are l_ocated upstream of the 
5 detecting means. For e>earnple, a conjugate may be so located in a movable 

manner. 'A Conjugate is a complex of a compound_ which binds specifically to a 
substance to be assayed or a labeled substance and· another compound which 

specifically binds to· a trapping substance, and it binds ·to both the substance to be 
: : .. . . 

assayed and the trapping substance or the labeled substance and the trapping 

l O substanc~ in a specific manner. Examples of the corribination of a compound 

which specifically binds to a trapping substance and the corresponding trapping 

substance include biotin and avidin (either could be the trapping substance), an 

antibody; and its corresponding antigen (both having n~. relation to a sample to be 

assayed) and the like. 
1 5 In some cases. one or more additional detecting means may be arranged 

downstream of the firstdetecting means. Also, downstream of the detecting means 
there may be a further extension of the chromatography carrier so that a sample 

solution can be diseharged completely or the carrier may be equipped with a 

material .for use. in· the absorption of the sample solution. 

2 o The chromatography carrier is a carrier of the s:ample adding means, 

labeling means and detecting means, which connects··these means in such a 
. . 

manner that a sample solution can move by capillary action. A number of materials 

have been proposed as chromatography carriers, and ~my of these materials can 

be used as the chromatography carrier of the present"invention. For example, 

2 5 cellulose, nitrocellulose, cellulose acetate and the like are used most frequently as 

chromatography. carriers. 

Thus, the presence or quantity of a substance to be assayed in a sample 

solution can be found by measuringthe presence or ql:lantity of a labeled 

substance accumulated in the detecting means. In ore instance, this may be 

3 0 accomplished visually. 

As occasion demands, the chromatography strip may be adhered to a strip 

suppQrt in such a manner that one of its sides contacts the strip support 

(hereinafter, the side in contact with the strip support is called the •rear face" of the 

chromatography strip). The strip support is used mainly to prevent movement of the 

3 5 sample.adding means·, labe1ing means and the like. $ticking of the 

chromatography strip onto the strip support must be ~dne in such a way that the 

capillary action of a.sample solution in the chromatoijraphy carrier is not disturbed 

so that the sensitivity of detection of a substance to b~ assayed is not reduced. In 

6 
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some cases, the strip support may be used in such a way that a portion of the 
' . 

sample adding means is not covered. 
. . 

Also, as occasion demands. a protective laminate may be stuck on the 

opposite!side of the strip support-adhered side of the ~hromatography strip 

(hereina~ter, this side, .or the side opposite to the substfcite-adhered side, is called 

the "front face" of the Chromatography strip ). The pro~ective laminate is used 
' 

mainly tq ensure adhesion of the sample adding mean~: and labeling means and to 

prevent $taining and other flaws from occurring to the'.6hromatography strip when 

used. At least a portion of the protective laminate, wf1ere it covers the detecting 

1 o means, must be transpar~nt, and the sample adding'.p~rtion of the sample adding 

means '1'ust not be covered by the protective laminate~>.Sticking of the 

chromatbgraphy strip to the protective laminate must be done in such a way that 

the capiHary action of a ~ainple solution in the chromatography carrier is not 

disturbed, or so thafthe sensitivity of detection of a substance to be assayed is not 

l 5 reduced. 
. . 

Polyethylene terephthalate (to be referred to as ;.PET• hereinafter) is used 

most frequently as the strip support and protective laminate; polypropylene (to be 

referred:to as "PP" hereihafter), polyvinyl chloride and t~e like may also be used. 

Adhesion of. the: chromatography strip to the st~p' support or protective 

2 0 laminate, or adhesion of the strip support to the substrate which will be described 

later, may be effected by the use of a rubber, acrylic or vinyl ether polymer 

adhesive agent. 

One or more chromatography strips may be loc~ted on a strip substrate with 

or without the strip suppQrt. The term nto locate" as us~d herein means that the 

2 5 chromatography strips are simply put on the substrate ()r, in another instance, they 

are stuqk on the strip support, when it is present, or on the substrate, when the strip 

support :is not present. The tenn "to stick" as used h~reJn means that either the 

whole surface or just ~·ppf'.lion ot the chromatogtaphy:~trip is adhered to the 

substrate. In any case, sjlCking of the chromatography: strip is effective if it does not 

3 0 easily s~parate from th~;~trip support or substrate d~(;hg its production or when it is 

used. In some case$, .tti~ substrate may be stuck with:paste so that it can be 
peeleq ~asily from 'th~.· chromatography strip or strip .:~tlpport. 

When the strip support is not used, the subst~(~ may also have the function 
of the strip support. · . · • · 

3 5 When a plurality of chromatography strips are>fdbEited on the substrate, it is 

desirable. from the prod~ctlon point of view, to rnak~~he downstream and upstream 

ends of each chromatogr~phy strip uni,onn so that t~~y are parallel. These 

chromatography strips ~re located on the substrate: •nd are a certain distance 
apart. . . , .. , .. · 
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The substrate is comprised of a single plate and is stuck on the strip support, 

when it is present, or on the rear face of the chromatography strip. 

The chromatography strip is sealed by closely adhering a seal film, which 

will be described later, to the substrate at the peripheral area of each 

5 chromatography strip located on the substrate, namely the space between 

chromatography strips when a plurality of the strips are -·located on the substrate. 

The seal film is a sheet of film which can cover the entire portion of the 

chromatography strip and is located on the chromatography strip with or without the 

protective laminate. 

1 0 If the substrate is 'closely adhered to the seal film by hot sealing, the inner 

side of the substrate (the side where the chromatography strip is present) and inner 

side of the seal film (the side where the chromatography strip is present) must be 

able to be hot-sealed, i.e. they must contain materials that are hot-sealable. 

Examples of such hot~sealabfe materials for the seal film and substrate include a 

I 5 combination of a film having polyethylene (to.be referted:to as 11PE" hereinafter) or 
PP on its;fnner side and a film whose inner side is coated with a corresponding hot 
meh adhesive or a combination of a film having PE on its inner side and. a film 

having a PP-PE copolymer film on its inner side. 
If the seal film is stuck.on the substrate with paste, this may be effected by a 

2 0 combination of an optional seal film and a substrate having on its inner side a 

rubber, acrylic or vinyl ether polymer adhesive agent. 

Close adhesion of .~he seat film and substrate should be made in such a 

manner that the substrate and seal film can be peeled off easily when used, at least 

at the position of the sample adding means. In order to effect easy peeling of the 

2 5 substrate and seal film and to keep proper sealing performance, a peeling strength 

of 1.5 to 2.0 kg weight per 15 mm width is desirable. 

With regard to the seal film and substrate, (Q either the seal film or substrate 

has both a film containing a dehumidifying agent and a film containing an oxygen 

absorbing agent, (ii) the seal film has either a film containing a dehumidifying agent 

3 O or a film containing an oxygen absorbing agent, and t~e substrate has the other 

film, (iii) either the seal film or substrate has either the ·film containing a 

dehumjdifying agent .or the film containing an oxy:gen:iabsorbing agent, and the 

other has both the film containing a dehumidifyin9 agent and .the film containing an 

oxygen absorbing agent, {iv) both the se~I film and substrate each have both the 

3 5 film containing a dehumidifying agent .an·d the film col)taining an oxygen absorbing 

agent, (v) the seal film and the substrate both conta,in the same film which is either 

the film containing a dehumidifying agent or the film qqntaining an oxygen 

absorbing agent, or (vi) either the seal film or substrate. contains either the film 

containipg a dehumidifying agent or the film containing an oxygen absorbing 
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agent. When the seal fitm and/or substrate has the fUrn ,c.ontaining a dehumidifying 

agent, the seal film and substrate are substantially w~t~i"impermeable, at least at 

the portion where the seal film is n6t adhered closely to-·.the substrate, and when 

the seal film and/or substrate has the film containing an oxygen absorbing agent, 

5 the seal film and sl,Jbsttate are substantially oxyge_n impermeable, at feast at the 

portion where the seal film is not adhered closely to th~ ·substrate. 

WMen the seal-film has the film containing a deh:Gmidifying agent, the seal 

film has a water impermeable layer on its outer side. · Also, when the seal film has 

the film containing. an oxygen absorbing agent, the· seal film has an oxygen 

l O imperm~able layer on its outer side. In the same mariQ~t. when the substrate has 

the film containing ·a· dehumidifying agent, the substrate has a water impermeable 

layer on its outer side, and when the substrate has th~iifi1m containing an ~xygen 
absorbing agent, the substrate has an oxygen impermeable layer on its outer side. 

In many! cases, the outermost side Of the seal film is prepared in such a way that 

1 5 printing :can be made thereon. 

When the seal.film_ and/or substrate does not have the film containing a 

dehumi~ifying agent.and the film containing an oxygerfabsorblng agent, the seal 

film and/or substrat~ may be a single layer film or a multiple layer film which ;s 

obtained by an optional combination of an oxygen irnp~rmeable film, a water 

2 O impermeable film, a film ·suited for hot sealing, an oute~ost PET film and the like. 

When the substrate and seal film both have nc>:<:»cygen absorbing agent­

containing film, the substr~te and seal film are not necessarily oxygen 

imperm~able, and the substrate and seal film are not necessarily water 

impermeable when the substrate and seal film both have no dehumidifying agent-

2 5 containing film. That is, -it is not necessary to use a d~flumidifying agent-containing 

film or water imperrile~le seal film and substrate wh~h the chromatography strip is 

not degenerated by moisture, or to use an oxygen af:)~~rbing agent-containing film 

or oxygen impermeable seal film and substrate when :lne chromatography strip is 

not degenerated by oxygen. 

3 0 The dehumidifyii1g agent-containing film can bE(prepared by kneading a 

thermoplastic high molecular weight resin, preferably:, polyolefin and more 

preferabty one se1ecte(:l'from low density polyethylen$~: linear low density 

polyethylene, ethyl~ne~vinyloxide copolymers, ethyleH~ acrylic acid copolymers, 

ethyJene methacryllc 'a('.id copolymers, ethylene ~c,Ynb ester copolymers and 

3 5 ionomers based on ,crylic and methacrylic acid ·copblyiners, with an appropriate 

amount of calcium chloride, silica gel, molecular si~v~~ silicon dioxide, alumina, 

zeolite magnesium suJfat~. gypsum and the like whi~fl(are used as desiccating 

agents. Examples·of the dehumidifying agent-contairjing films include those 

disclos.ed in Japan·e_se Patent Publication oa-02·5349· (26348/96) incorporated 
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herein by reference, "Moisture Guard11 (manufactured by ·ioyo Seikan) and 

"Hiseat•Dry Film" (manufactured by Marutani Kakoki). A particularly preferred 

dehumidifying agent.;containing film is 11 O micrometer ·and· composed of about 1 o 
micrometer low density PE (LOPE); ~bout 90 microrneter desiccant layer, 

5 containing varying· amounts of a high molecular weighf resin, such as LOPE, and a 

desiccating agent such as zeoJite, rnolecuiar sieve and· . .-the like, and about 10 

mi_crometer LOPE. · St.1itable dehumidifying agent;.c?ntalning films preferably have 

a layer with a desiccating agent content between about 0.1 and 50% by weight, 

perferably between 10% and 50%. An overall desiccant content of between about 

1 0 8 and SO•grams permeter squared is especially preferred. It is preferred to use a 
desiccant with an average particle size between about 5 and 70 microns to prepare 

the layer containing the desiccating agent. 

The oxygen ab$Orbing agent-containing film can be prepared by kneading a 

thermoplastic high molecular weight resin with an appropriate amount of active iron 

1 S oxide, pyrogallol ·and the like oxygen absorbing agents. ·An example of an oxygen 

absorbing agent-containing film is "Oxy Guard" (manufactured by Toyo Seikan). 

In some cases, the seal film is a film which has:both a dehumidifying agent 

and an Qxygen absorbing agent. Such a type of seal film can be called herein 
either a dehumidifying agent-containing film or an oxygen absorbing agent-

2 O containing film. In the same manner, the substrate may be a film which has both a 

dehumidifying agent and an oxygen absorbing agent Such a type of substrate can 
be called herein either a dehumidifying agent-contain)ng film or an oxygen 

absorbing agent-contE1ining film. . 

Illustrative examples of the substrates which are substantially water 

2 5 impermeable include.PE of 300 micrometer or more,'PP of 300 micrometer or 

more, a: multiple layer film consisting of, from the m.ne(side, [PE or PP] of 300 

micrometer or more and polyvinylidene chloride (to be referred to as •pvoc" 
hereinafter) of abolJt 15 micrometer, and a multiple t~y~r film consisting of, from- the 

inner side, [PE or PP] of about 70 micrometer, PET qf~bout 125 micrometer and 

3 0 PVDC of about 15 micrometer. lllustratiVe example~~~fsubstrates which are 
substantially water impermeable and eotitain a d,~Ornidifying agent·containing film 

include "Moisture Guard" of 300 micrometer and ~=,rri_lJ.t~iple layer film consisting of, 

from the inner side, "Moisture Guard• of about 1 Hl"1icrometer, PET of about 125 

micrometer and PVDC of about 15 micrometer. UJ.us1[8.tive examples of the 

3 5 substrates which are substantially oxygen impef'1:1le~~le include a multiple layer 

film consisting of, from the inner side, [PE or PP] or~~out 150 micrometer or more, 
polyvinyl alcohol ~aponificate of about 15 micro1T1,~t~f.l!nd [PE or PP] of 150 

micrometer or more. The above examJ)les are afri:rahsparent. 
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Illustrative examples of substrates which are sut;>stantially water and oxygen 

imperme~ble include a multiple layer film consisting ot,:trom the inner side, [PE or 

PP] of 150 micrometer or more, PVDC of about 30 mic.rometer and [PE or PP] of 50 

micrometer or more. Illustrative examples of substrate.s which are substantially 

5 water and oxygen impermeable and opaque include a ·multiple layer film consisting 

of, from the.inner side, {PE or PP) of 200 micrometer oi more, aluminum foil (to be 

ref erred ~o as "Ar hereinafter) of about 7 micrometer and PET of about 15 
micrometer; a multiple layer film consisting of, from th~· inner side, [PE or PP] of 70 

micrometer, PET of about 125 micrometer, Al of about·:7 micrometer and PET of 12 

1 O micrometer; and a multiple layer film consisting of s from the inner side, [PE or PP] of 

about 70 micrometer, polystyrene of about 125 microme.ter, Al of about 7 

micrometer and PET ·of about 12 micrometer. 
. . . 

A preferred subst~ate consists of, from theJnner. ~ide, about 30 micrometer of 

a layer that facilitates the removal of the seal film and ls, composed of a blend of PE 

1 5 and pp I about 188 .micrometer White PET (for color contrast), about 7 micrometer Al 
' . . . ,., ..... 

(as an oxygen and moisture barrier) and about 12 mic.t9meter PET. A particularly 
preferred substrate consists of, from the inner sid~,· abO!Jt 30 micrometer of a layer 

that facilitates the remqval of the seal film and is composed of a blend of PE and 

PP, about 50 micrometer white PET, about 7 micromet~r Al, and about 188 

2 o micrometer PET. 

A substrate which is substantially water and o){ygen impermeable and 
contains a dehumidifying agent- and/or oxygen abso;-bing agent~containing film 

can be obtained by r~placing the inner fifm of the aforementioned multiple layer 

film which is substantial!y water and oxygen impermeable with "Moisture Guard• of 

2 5 110 to 250 micrometer and/or •0xy Guard• of 110 to 250 micrometer. 

As occasion demands, pastes of rubber, acryli9··or a vinyl ether polymer 

system may be applied to the sides, particularly inner side, of the substrate. In that 

case, release paper ,or ~lease film is laminated. on tf1~· paste-applied side until 
used. Paper, PET, PP or the like may be used as the/~el&ase paper or release film 

3 O with no particular lim~ation. · · 

As illustrativ~ .examples of the seal film, those ~ich are substantially water 

imperm~able 'includ,e a mUttiple a&yer film consisting Qf~,from the inner side, [PE or 

PP] of about 70 micrometer and Pltr of about 12 micrometer. Those which are 

substa~tially oxygellimpermeable .include a multiple(t~yer film consisting of, from 

3 5 the inner side, [PE or PP] of at>Out 70 micRlfllet~r. p~tYvinyl alcohol ·saponificate of 

about 15 micrometer, PP .of about 12 micr0mete( arictPET of about 12 micrometer. 
Those which are substantially water and oxygef) irnpe:rmeable include a multiple 

layer film consisting of, from the inner side. [PE 6r PPfof about 70 micrometer, 

1 1 
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PVDC of ~bout 30 micrometer and PET of about 12 micrometer. All of the above 

examples . are transparent. 

Illustrative examples of seal fitms which are substantially water impermeable 

and contain a dehumidifying agent-containing film includ~ a mult.iple layer film 

5 consisting of, from the inner side, "Moisture Guard11 of 11 O· micrometer and PET of 

about 12 micrometer (transparent)- and a particularly preferred multiple layer film 

consisting of, from the inner side, 11Moisture Guard• of about 11 O micrometer, Al of 

about 7 micrometer and PET of about 12 micrometer (op~que). An illustrative 

example of a seal film ·Which is substantially oxygen imp~nmeable and contains an 

I 0 oxygen absorbing ag.ent•containing film is a multiple layer film consisting of, from 

the inner $ide, "Oxy Guard• of 11 O micrometer, Al of 7 micrometer and PET of 12 

micrometer (opaque). An ·illustrative example of a seal:film which is substantially 

water and oxygen impermeable and contains dehumidifying agent-containing film 

and oxygen absorbing.agent-containing film is a multiple layer film consisting of, 

1 5 from the inner side, •Moisture Guard" of 110 micrometer~· "Oxy Guard• of 110 

micrometer, Al of abollt 7 micrometer and PET of 12 micrometer (opaque). 

Ttle multiple layer film can be produced by sticking its composing films 
together with an appropriate adhesive agent or by lami,~ating parts of its 

composing films by m~aris of co-extrusion and then, if necessary, by sticking the 

2 0 remaining composing materials together with an apprc;»priate adhesive agent. 

The chromatography immunoassay device can .be produced by firstly 

preparing the aforeme.mioned chromatography strips and, if necessary using a strip 

support and/or a protective laminate in the aforementi_oned manner, or preparing 

chromatography strips and simultaneously sticking a· s~~.mple adding means and 

2 5 the like together, seaJi11g the chromatography strip th~ugh tight adhesion of the 

aforementioned substrate to the seal film. 

The chromato~raphy immunoassay device of the present invention is used 
In the following manner •. Only a single chromatography-strip to be used is cut off, 

together with the sub~raie. The ·seal film, or at least ~'portion covering the sample 

3 0 adding means, is peeled off and a sample solution is added to the thus exposed 

samp1e adding mean:s~ In the ca6e of a certain shape:of the seal film, it may be 

necessary to peel off the whole,portion of the seal.f,ilrrj,,which covers the 

chromatography strip. When a plurality of chromatc>g~phy strips are located on the 

substrate and a chromatography strip is used withoutfirst cutting it off, it is generally 

3 5 cut off after it is used. In some cases, the device may be used by separating the 

substrate from the strip support. 
The present invention is further described with teference to the drawings. 

Fig. 1 is a schematic illustration showing an example·:;of the chromatography 

immunoassay device ofthe present invention. In the·drawing, a is a plan view, b is 

12 
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a sectioQal view and C. ls.another sectional view. Fig~.~;is a schematic illustration 

showing' an example ot the chromatography strip. Fig~:·,a::is a schematic illustration 

showing, another example of the chromatography i.,:,rnµho~$say device. of the 

pres~nt invention. 1n these drawings, 1 indicates ,a chtomatography stript 2 

5 indicates a substrate~·3 indicates a seal film, 4 ind.iC?ate~:a chromatography carrier, 

5 indicates a sample adding means, 6 indicates a .lab~ling means, 7 indicates a 

detecting means, 8 indicates a strip support, 9 indicat·e·§ a prQtective laminate, 1 o 
. indicates a perforati()n;and 11 (slant lines} indicates closely adhered portions of the 

substrate and seal filrn. 
1 O The chromatpgr~phy strip 1 is located on the substrate 2, and, together with 

a dehumidifying ag~nt~ and/or oxygen absorbing agent.;containing film, the 

chromatography strip 1 is sealed and isolated from' the)lir by closely adhering the 

seal film 3 to the c~rc>matography strip peripheral area:;:i1 of the substrate 2 (Fig. 1). 

When a comb type substrate is used as shown ih Fig. 3, the sample adding 

I 5 means of each ch*'<?'1\~tography strip is completely isol~ted so that there is no · 

possible danger of .a s.ample solution flowing into an. adjacent chromatography strip 

by mistake when the· sample is added. 

the chromatqgfaphy strip 1 is constructed by a,rranging the sample adding 

means 5, labeling me~ns 6 and detecting means 7 o~;'the chromatography carrier 

2 O 4 (Fig. 2). As occa~ioo demands, the chromatography strip is supported or 

protected by the strip support 8 and protective laminatt:t 9. 

The perforailoh: 1 O is optionally arranged "Yhen;:tequired, in order to effect 
easy cut off of a single chromatography strip from the :chromatography 

immunoassay device when a plurality of chromatography strips are located on the 

2 5 substrate. The perforation 1 O may be used in such a manner that a single 

chrom~tography strip pan be cut off or s$Veral chromatography strips can be cut off 

simultaneously. 

30 
Brief Description . of the Figures 

. Fig. 1 is a -~~he,matic illustration showing an Eixilmple of the chromatography 

immunoassay device ~f the present invention, in whi,:t,fa is a plan viewt bis a side 

elevation view and c is an elevation view. 

3 5 Fig. 2 is a schematic illustration showing an e~ample of the chromatography 
strip. 

Fig. 3 is a s~hema1ic illustration showing anothE;tr example of the 

chromatography immunoassay device of the present _invention. 

13 
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Description of Marks 
1 a chromatography strip 

2 a substrate 

3 a seal film 

5 4 a chromatography carrier 

5 a sample adding means 

6 a labeling means 

7 a detecting means 

8 a strip support 
1 0 9 a protective laminate 

1 o · a perforation 

PCTllB97J004SO 

11 closely adhered portion of the substrate and seal film 

Examples 
1 5 Example 1 • Performance of Seal Film and Substrate Combjoations 

Combinations of seal titms and substrates, shown in Table 1, were prepared. 

Each multiple tayer film was prepared. by sticking respective single layer films 

together with an adhesive agent. 

20 Table 1 

Sample No. Seal film Substrate 

1 'MG/AVPET12 PP701PET125"AUPET12 
2 MGJPVDC/PET12 PP300 

3 MG/Al/PET12 MG/PET12s/AllPET12 
4 MG/OG/AllPET12 PP7o/PET12s/AllPET12 
5 OG/AllPET12 MG/PET125J'Al/PET 12 
6 MG· PP~oo 

7 (control} PP70/Al/PET 12 PP7o/PET12s/Al/PET12 

MG: 11 o micrometer "MOisture Guard" (manufactured by Toyo Seikan) 

OG: 11 O micrometer 0 0xy Guard .. (manufactured by Toyo Seikan) 

Al: 7 micrometer Al 
2 5 PET 12: 12 micrometer PET 

PET 125: 125 micrometer PET 

PP70: 70 micrometer PP 

PP300: 300 micrometer PP 

PVDC: 12 micrometer PVDC 

30 
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A. Dehumidifyipg i;ierforroan9e test 1 Seal films of samples 1, 2, 3, 4 and 7, 

substrates of samples 3 and 5 and commercially avaiJable packaged granular 
silica ge_I, in respective amounts shown in Table 2, were stored for 3 days at room 

temperature (23°C, humidity 40%) o.r in a constant temperature oven of 40°C. 

5 Therea~er, the weight of each sa~ple was measured, 'and increased amount from 

the initial weight was used as the amount of water absorption. The results are 

shown in Table 2. 

10 

ft is evident from these results that the films havjng a dehumidifying agent­

containing film had high dehumidifying capacity. 

Table 2 

Absorbed water (mg) 
Sample Quantity 236C 40° c 

of sample 
Seal film of sample 1 · 300cm2 84.2 79.7 
Seal filtji of sample 2. 300 cm2 84.0 79.5 
Seal film of sampte 3 300 cm2 83.5 78.9 
Seal film of sample 4 300 cm2 83.7 78.6 
Substrate of sample·. 3 300 cm2 84.9 80.3 
Substrfite of sample 5 300 cm2 84.1 79.9 
Packaged granular silica gel 5g 892 288 
(control) 
Seal film of sample 7 (control) 30cm2 0.1 -0.1 

The above stut,ly was repeated comparing the· absorptive capacity of silica 

1 5 gel (5 g package) with the seal film of sample 1 or 3 containing either 0.75 g (seal 

film A) br 1.50 g of desiccant/300 cm2 (seal film 8). St9rage conditions were for 6 

days at-24°C with 50% relative humidity, 40°C with 20% relative humidity, or 2-a0c 
with 90% relative humidity. Samples were also stored for 19 days at 2-a0c with 
90% re,ative humidity. Results (Table 3) were calculated as above (mg of water 

2 o absoroed) and also as g water absorbed/g of desiccant %. As can be seen from 

these r~sults, the films have a high moisture absorbiry~. dehumidifying capacity. 

Also, film 8, which cohtains twice as much desiccant ~ film A, is capable of 

absorf:?i,ng roughly twice as much water as film A. 

1 5 
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TABLE 3 

Storage Condition Storage Time Absorbed Water 

Samele ~TemetRel humidi!l} ~Da~s} {mg} {g!g %} 
Seal Film A 40°C/20% 6 129 17.26 

" 24°C/50% 6 141 18.78 

" 2-8°C/90% 6 76 10.17 
" 2-8°C/9Q% te 144 19.13 

Seal Film B 40°C/20% 6 268 17.84 
.. 24°C/50% 6 292 19.45 
.. 2-8°C/90% 6 121 8.06 
.. 2-8°C/90% 19 2n "18.47 

Silica gel 40°0/20% 6 495 9.9 
H 24°C/50o/o 6 1472 29.44 

" 2-8°C/90o/o 6 1857 37.15 
" 2-8°C/90% 19 1937 38.74 

5 8. Dehumjdifying perfomiance test 2 Bags were prepared (inner surface 

area, 600 cm2
) using the seal films of samples 1, 2, 3, 4 and 6 and substrates of 

samples 3 and 5 (see Table 1 ), and three sides of the bags were hot-sealed. A 

piece of humidity indicator paper manufactured by Humidial Company, U.S.A., was 

put into each bag and then the remaining side was hot-sealed. A similar bag 

1 0 (inner surface area, 600 cm2) was prepared using the· seal film of sample 7. The 

humidity indicator paper described above and. 2 g of packaged granular silica gel 

were put into the bag and the remaining side was hot-sealed. As a control, similar 

bag (inner surface area, 600 cm2) was prepared using the seal film of sample 7, 

the humidity indicator paper described above was put into the bag and then the 

1 5 remaining side was sealed by hot sealing. The thus prepared bags were allowed 

to stand for 3 days at room temperature and then opened, with the humidity 

indicator paper read immediately on opening the bag. 

·The humidity indication was 45% in the control bag and 15% or less in all 

other bags. The minimum humidity measurable with this humidity indicator paper 

2 O is 15%. 

C. Oxygen absorption performance test Bags were prepared (inner surface 
area, 600 cm2

) using the seal films of samples 4 and 5 (see Table 1), and the four 

sides of each bag were were hot-sealed. A piece of natural rubber, having a size 

of I x I :Cm, was stuck on the surface of the bag with an adhesive agent. Using a 

1 6 
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·syringe. air was completely sucked 9ut of.the bag thr91;1gh the natural rubber piece 

and then '20 ml of air was accurately injected. After 3 d~Ys of standing at room 

temperature, a portion of the air in the bag was taken ·out through the natural rubber 

piece to measure its oxygen concentration using gas chromatography with a 

5 column packed with molecular sieve. 
Oxygen was not detected in any of the bags. tes~ed. The oxygen 

concentration detection limit in this assay system is 0.01 %. It is evident from the 

results that the multiple layer film having an oxygen absorbing agent-containing 

film has oxygen absorbing capacity. 
1 o O~ the basis of the above results, it can be ex~cted that the 

chromatography immunoassay device produced by the method described in 

Example; 2 below using the sample 1, 2, 3, 4, 5 or 6 ·seal films and substrates will 
have a high dehumidifying capacity. It can be expected that the chromatography 

immunoassay device produced using the sample 4 or 5 seal films and substrates 

1 5 will also ·have a high oxygen absorbing capacity. 

Examplft 2 - Chromatqgraphy lmmu~oassay Device §>tabi!Uy 

A~ Production·of· the deyjce ·.A labeled substance comprised of an anti­

human hemoglobin a,Mtibody labeled with selenium colloid was prepared in the 

2 O following manner. First, selenium colloid was prepared by stirring 91 mM of 

sodium L-ascorbate and 32 mM of selenium oxide at'about 4°C for 15 minutes and 

then at about 42°0 for about 70 hour8. The thus obtained selenium colloid was 

diluted with 1 O mM bis-tris buffer,· pH 7.0 to an absorbance of 15 at 550 nm. The 
resulting dilution was mixed with mouse monoclonal anti-human hemoglobin 

2 5 antibody (0.02%) and stirred at room temperature tot 1 hour. The thus obtained 

selenium colloid-I~ anti-human hemoglobin antibody was washed with 1 O 
mM Tris .. HCI buffer, pH 7.2 and used as the labeled $ubstance. 

A labeling means was prepared in the following manner: the labeled 

substan~ was added to 1 O rnM Tris-HCI buffer, pH ?-4 containing 1 % casein, and 

3 O the absorbance at 550 nm was adjusted to 1.0 to ob~in a labeled substance 

suspension. A gfass .. fiber membrane (lypore 9524~ ,'inanufactured by L YDALL, 

U.S.A.) Wa.s soaked ·in the thus obtained suspension :and sufficiently impregnated 

therewith and then tf)e glass fiber membrane was dri9d to be used as the labeling 
means.· 

3 5 A detecting means was prepared in the follo~in9 manner: a mouse 

monoclonal anti-human hemoglqbin antibody, whosf) binding site to human 

hemoglobin is different from·thaf of the aforementi~ned anti-human hemoglobin 

antibody. was added to 30 mM Tris-HCI buffer, pH 7~~ containing 150 mM sodium 

chloride, at a final concentration of 2 mg/ml. Separately from this, as a 

1 7 
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chromatography carrier, a rectangular 0.4 x 4.5 cm piece of nitrocellulose 

membran¢ (manufactured by Schleicher & Schueil, U.S~A.) having a pore size of 5 

micrometer was stuck on a strip support (P.E PET1.00 PE ·LA007A, manufactured by 

Lintech) having a rectangular size of 0.4 x 6.0 cm and a thickness of 100 

5 micrometer, in such a manner that. the downstream ends of both pieces matched 

wi~h each other when the longer sides were arranged longitudinally. A solution 

mixed with the antibody (anti-human hemoglobin antibody) was added dropwise to 

the nitrocellulose membrane stuck on the strip suppbrt;. forming a line at a position 

about 1 cm from the upstream end of the membrane. This was allowed to dry 

I O sufficiently so as to fix the anti-human hemoglobin antil.>ody to the nitrocellulose. 

A chromatography strip was prepared in the following manner. The 

aforementioned labeling means_ was cut into a square piece of 0.4 x 0.4 cm and 

stuck on 'the strip support upstream of the detecting means containing the anti­

human hemoglobin-fixed· nitrocellulose membrane, in such a manner that It slightly 

I 5 touched the nitrocellulose membrane. As a sample adding means, non-woven · 

fabric (Sontara 8801, manufactured by Du Pont) cut ·to a size of 0.4 x 1.3 cm was 

stuck on: the strip supp(>rt upstream of the labeling means in such a manner that it 
slightly tOuched the labeling means. On this was· further stuck a protective film 
(PET25 PE LR007A, manufactured by Lintech) having a rectangular size of 0.4 x 

2 O 5.1 cm, in such a manner that its upper end matched with that of the nitroceHulose 

membrane when their· 1onger sides were arranged longitudinally, thereby obtaining 

the chromatography strip. 

The chromafography strip was stuck on to the substrate in the following 

manner: the rear face of the strip support of each of a total of 1 O chromatography 

2 5 strips was stuck on the substrate of sample 1 or 7 (see Table 1), at 1.8 cm intervals, 

in parallel. by uniformly arranging their upper ends. 

The seal film w~s closely stuck on the substrate by hot sealing in the 

following manner: the substrate on which the chromatography strips had been 

stuck was divided into two equ~I portions, and one of.the portions was hot-sealed 

3 0 with the seal film of Sfittiple 1 in such a manner that a 0.25 cm peripheral range 

around.each chromiatograph.y strip was not hot-sealed. The hot sealing was 

carried out at a seaJing temperature of 120°C, for:a sealing period of 1.5 seconds 

and under a sealing pressure of 3.0 kg/cm2. This was further divided into two 

portions, and one oMhem was punched as show11 irffig. 1 using a cutting die. This 

3 5 was used as device. A. Using another cutting devic~~ the remaining portion was 

made into device B having one chromatography. strip. 
As a control~ the remaining portion of the sub~trate on which 5 

chromatography strips had been stuck, together With:: 5 g of commercially available 

packaged granular silica gel, were put into a bag {25 x 15 cm in size) obtained by 
l 8 
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hot-seat;ng three s,iQE!S of sample 7 seal film. and the :resulting bag was hot-sealed. 

This was used as device c. 
. . . . . . . 

As another corjtrol, the substrate of sample 6 orf Which the chromatography 

strip had been stuck, ·was hot-sealed with the sear film-of sample 7 in the same 

5 manner· as describc:!d_ above, to be used as device D. 

8. Storage under severe conditions The thus prepared devices A, 8, C ·and 

D were .allowed to. $l~rid ·for 1 day at 25°C under a rel_ative humidity of 60% and 

then for' 28 days at 40°C. under a relative humidity· of 7Q%. After storage of the 

1 O devices A, B, C and tr under such severe conditions,:. ~~ey were allowed to stand for 

2 hours at 25°C and'then the devices A, 8 and D as ~yeh, and the device C after . ~ . . . . . 

opening, were allQWep:to stand for 24, 48 and 96 :hour$ at 25°C under a relative 

humidity of 60%, with 'the devices exposed to the outs.l~e air. 

· A sample se>l~i.on was prepared by dissolving_:(f,: 5, 10, 25, 50, 100, 200 or 

I 5 soo nglmf of humajl.-h~moglobin (manufactured by 'sigma, U.S.A.), 0.1 % of bovine 

serum ~lbumin (m$ritlfactured by Seikagaku Kogyo),_Q.9% sodium chloride and 

0.1% sodium azide'i~·p.1 M Tris-HCI buffer, pH 7.6. A·25 µI portion of the thus 
prepared sample· $Ql:L.ltiQn-was added to the chromatQgraphy strip sample adding 

means bf each of 'hE(devlces A, B, C and D before, ju~t after or after 24, 48 or 96 
. .. . . ·. ·:. 

2 O hours <>;f their storage und~r the severe conditions. , 109 results were judged by 

·reading the seleniurfi coll9id-originated "redness•' wtii:ch would result if a sample 

was detected as p()'sltiyE!) on the detecting means of th·e strip, by-the naked eye 7 

minutes after the ad~ltion of the sample solution. Se~$itivity was based on the 

minimum hemoglobin concentration at which the "redness• was observed by the 
2 5 naked eye. The results Eire shown in Table 4. 

Table4 

·. <Before/after storage under severa eonditions 

3 0 As is evident fr<>m Table 4, the chromatography;'.strips of the devices A, Band 

C just after their sto~age _ 1,.1nder the severe conditions,"_~howed the same sensitivity 

as the chromatogr~phy strips before storage under th~ 'severe conditions, and their 

1 9 
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stability during the severe. condition storage was excellent. As the storage period 

under the severe conditions progressed to 24 hours, -49· hours and then to 96 

hours, sensitivity of the devices A and B did not change, b~t sensitivity of the device 

C decreased gradually. This shows -that the unsealed d~wice Chad poor stability. 

5 The device D which had no dehumidifying agent·contairylng film nor desiccating 

agent showed considerable reduction·of its sensitivity by the severe condition test. 

As ~an be understood from this test, conventi~nai :products cannot be 

preserved :at room temperature after some of the chrom~tography strips are used, 

thus requiting storage in a cold room. A device which is produced by conventional 

1 0 means cannot be ru~ quickly, e.g. if emergency testing w~re required, after storage 

in a cold rporil, since it is first necessary to warm the devi,ce to room temperature in 

order to carry outthe assay. However;· device A can cope with emergency 

situations ·because of its ability to be stored at room temperature. Also, it can be 

used with;confldence 1 because stability of its chrom~tog~phy strips is guaranteed 

1 5 until its sear film is peeled off. Since the sear film can bE) peeled off easily, using· 

device A requires har(lly ~ny labor. . 

With regard .to the production cost, the prior art pfoducts require packaging 

and sealing of the .produced device together with a dehµmidifying agent and the 

like in a bag, which is sUb$tantially impenneable to waier and th~ like, while device 

2 O A does nbt require such handling so that its production:cost can be reduced 

greatly, off setting a slight increase in the cost of its sub~rate and seal film. The 

manpower, and associated costs, needed to produce device A should also be 

lower than current products. 

2 5 C. One M2nth stability Chromatography strips for the detection of human . ' : . . . .. 

hemoglobin were prepared as in Example 2.A. above ~nd 13 strips were packaged 

either in .an aluminium pouch with no desiccant (A), papi<aging with 67.8 cin2 of a 

seal film.consisting of 1'10 micrometer MG {made up of10 micrometer PE/PS (PS is 

defined herein as polysty(ene), 90 micrometer desiccant layer containing 11.9 g/m2 

3 o and 1 o micrometer PEIP$)/15 micrometer AV12 microMolar PET (B). packaging 

with 678'.6 cm2 of the S.~frie seal fiJm (C) or in an alurri,iry,ium pouch with 

conventional desiccant c6nsisting df f.3 g Siiica gel (Q). AU strips were exposed 

ovemight to 65% relatrve humidity at 25°C before packaging and heat sealing. The 

silica gel and seal :film t.ised were exposed to 65% relative humidity at 2s0c for s 
3 5 hours before being used. 

After the strips were heat seated under the pa91<aging conditions described 

above, they were stored in a 25°C incubator and test~ 16 and 29 days later (25C 

storage), or were stored for one day in a 2s0c incub~tor, then moved to a 37°c 
incubator and tested 15 and 28 days after being mov~d to 37°0 (37C storage). 

20 
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Testing wa$ dorie as in B. above using s~mj:>~~-~ containing o (negative 

controll~ 10, 25, so,· 1tjo·or 500 ng/ml of human hemQglobin. Results were read 7 

minutes after samp'e was added and ·are reported "in i:-able 5 as the minimum 

hemoglpbin concentralion at which the signal c~uld pe observed by the naked eye. 

TABLE 5 

. Test Sensitivit'/ Crigfml) with: 

25C storaae 
. : ~ .. : ·! 

37C storage 

Packaging 16 days 29 days · 16 days 29 days 

Condition 

A (no desiccant) 25 50 100 500 

B (1x seal film) 25 25 25 25 

C (1 Ox seal film) 25 25 25 25 

D (Silica ael) 25 2·5 25 25 . 
Strips packaged without any desiccant showed poor sensitivity and thus 

1 O poor stability after ~te>rage for one month at eith$r 25°C or 37°C. No decrease in 

test sensitivity wath~een under either storage condition, when strips were 

packaged with desicc~nt. Strips that were packaged with seal film containing 

desiccant maintain~~ similar performance to strips packaged with silica gel, with 

the 1x seal film performing as well as when 10 times-more seal film was used. 

I 5 Thus, the seal film containing desiccant is able to maintain test sensitivity and 

shows good stability under storage conditions up to· one month. 

Example 3 - HIV Chromatography Immunoassay Device Long Term Stability 
: . ··: ·.,.,· .. . . . ... 

Chromatography strips were prepared in a m~~ner similar to Example 2.A. 

2 o above except with apprQpriate modification$ to all.ow. fqr the detection of HIV 

antibody, e.g. the l~b~ling means L1$ed was a.comrhe'rcially available polyclonal or 

monoclonal antibody.:lo the heavy ~rid/or light chai~·:~t human lgG, and the· 

detecting means use? was HIV antigen. Twenty-twcrstrips were packaged either in 

. an alurhinium pouch)vlth 5 g of silica gel as the: desiccant (A). in an aluminium 

2 5 pouch with 2.2 g of silica gel as desiccant (8). in an :aluminium pouch with no 

desiccant (C). by application to a substrate cqnsiSting.of 12 micrometer PET. 7 

micrometer Al, 188 ~icrometer PET, 12 microm~ter.:~ite PET and a peelable layer 

made of blended PE,. and covered with the seal fi!m,tjf sample 1 or 3 {Table 1) 

containing either 25 g/m2 (D) or 50 glrn2 (E) ofdesicc$nt. The strips, silica gel and 
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_seal firm used were exposed to 65% relative humidity at 27°c for 6 hours before 

use. The strips, packaged under the 5 conditions stated, were then heat sealed. 

After the strips were heat sealed under the packaging conditions described 

above, they were stored-· in a 25°C incubator for one day then moved either to a 

5 306C incubator, a 45°C incubator or to a 45°C controlled box with 65% relative 

humidity. Strips were removed and tested after 0.5, 1, 3 and 6 months of storage. 

Testing was done as in Example 2.B. above, in duplicate, using normal 

human serum/ptasma·as a negative control and human serum/plasma from HIV-1 

and HIV-2 infected individuals as positive samples containing HIV-1 or HIV-2 

10 antibody, respectively. Two-fold serial dilutions were made of the HIV-1 and HIV-2 

samples, and five 2-fold dilutions, ranging from 211 to 215 for HIV-1, and 210 to 214 for 

HIV-2, were tested. Results were read 15 minutes after sample was added and are 

reported in Tables 6, 7 ·and 8 as the highest HIV sample dilution at which the signal 

could be observed by the naked eye. All negative control samples gave negative 

1 5 restults with all strips at all packaging and storage condilions. 

TABLES 

Test SensitMtv C2x Dilution) after 30 C Storage 

HIV-1 HIV-2 

Tl me 

(mos): 0 0.5 1 3 6 0. 0.5 1 3 6 

Pkg 

A 13 13 13 13 13/14 12 12 12 12 12 
B 13 13 13/14 ND ND 12 12 12 NO ND 

c 13 13 12 ND ND 12 12 11 ND ND 
D 13 13/14 13 13 13/14 12 12 12 12 12 
E 13 13 13 13 14 12 12 12 12 12 

(ND = not determined) 
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TABLE? 

.. 0 
Test Sf)nsitivitv (2x Dilution} after.45 C Storaae 

HIV-1' HIV-2 

Time 

(mos}: 0 0.5 1 3 6 0 (t5 1 3 6 

Pka 

A 13 13 · 13 13 13 12 12 12 12 12 

B 13 13 13 ND ND 12 1'2 11 ND ND 

c 13 <11 <11 ND ND 12 c;to <10 ND ND 

D 13 13 13 13 13 12 12 12 12 12 

E 13 13 13 13 13 12 1:2 12 12 12 

{ND = not determined) 

TABLES 

0 
Test Sensitivitv (2x Dilution) after 45 C/65% 'Rel Humiditv Storaae 

HIV-1 " HIV-2 

Time 

(mos}: 0 0.5 1 3 6 0 o.s 1 3 6 

Pka. 

A 13 13 13 13 13 12 12 12 12 12 

B 13 13 13 ND ND 12 12 12 ND ND 

c ND ND ND ND ND ND ND ND ND ND 

D 13 13 13 13 13 12 12 12 12 12 

E 13 13 13 13 13 12 12 12 12 12 

(ND = not determined) 

Chromatography strips packaged without any·'desiccant (C) showed the 

poorest performance, with loss of sensitivity over tim~Jn storage, under all 

conditions tested. Strips packaged with the higher l~Vel of silica gel desiccant (5 g) 

or with seal film containing desiccant, maintained P~rtormance over 6 months of 

1 5 storage under all conditions tested. Both levels of d~siccant used in the seal film 

were equally effective. Thus, the seal film containin~.desiccant is able to maintain 

the test sensitivity of the chromatography assay devipS, stored within it, and shows 

good performance and stability under long term stor~ge cond.itions. 
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While the invention has been described in each of its various embodiments, 

it is expe~ed that certain modifications thereto may be :~ffected by those skilled in 

the art without departing from the true spirit and scope of the invention as set forth 

5 in the specification and accompanying claims. 
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WHAT; IS CLAIMED IS: 
1. An immunochromatographic assay device in which: 

(1) one or more chromatographic strips having at least a sample addition 

site am;t a detection site. are spaced one another and placed on a substrate 

comprising a flat plate with or without a strip support interposed therebetween; 

(2) a sealing film is placed on said chromatographic strips with or without 

a protective laminate interposed therebetween to cover all the chromatographic 

strips; 

(3) portions of said substrate and sealing film are adhered around each 

of the chromatographic strips to seal each chromatographic strip; 

(4) said adhesion between the sealing film and the substrate is such that 

the sealing film may easily be peeled off from the substrate at least at the sample· 

addition site; 

(5) (i) either the sealing tilm or the substrate comprises either or both of a 

desiccant-containing film and an oxygen absorbent-containing film, (ii) the sealing 

film comprises either of a desiccant-containing film a11d an oxygen absorbent­

containing film while the substrate comprises the other film, (iii) either of the sealing 

film and the substrate comprises either of a desiccant-containing film and an 
oxygen absorbent-containing film while the other comprises both a desiccant­
containing film and an oxygen absorbent-containing film, or (iv) both the sealing 

film and the substrate comprise either or both of desiccant-containing film and an 
oxygen absorbent-containing film; and · 

(6) when the. sealing film and/or the substrate comprise desiccant-

containing film, the sealing film and the substrate are. substantially impermeable to 

water at least at portions other than said adhered portions; when the sealing film 
and/or;the substrate comprise an oxygen absorbent-containing film, the sealing film 

and the substrate are substantially impenneable to oxygen at least at portions other 
than said adhered portions. 

'2. The immunochromatographic assay devi9e of claim 1, wherein the 

chromatographic strip additionaffy has a labeling site. 

3. The immunochromatographic assay device of claim 1 or 2, wherein 
the sealing film is a multilayer film comprising a metallic .film. 

4. The immunochromatographic assay dev,ice of any one of claims 1 to 
3, wherein the substrate is a multilayer film comprising a metallic film. 

5. The immunochromatographic assay device of claim 3 or 4, wherein 
the metallic film is an aluminum foil. 

6. The immunochromatographic assay device of any one of claims 1 to 
5, wherein 5 to 12 chromatographic strips are placed on the substrate. 
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7. The immunochromatographic assay device of any one of claims 1 to 

6, wherein the sealing film and the substrate are adhered by heat seating. 

8. An immunochromatographic assay device resistive to environmental 

degradation by the action of water or oxygen comprising a sheet material capable 

of supporting capillary flow on which is immobilized a biological reagent capable of 

a reaction with a specific reaction partner under ambient conditions packaged 

between two generally flat materials which are sealed together in· a manner which 

allows them to be easily at least partially separated to expose at least a portion of 

the capillary flow sheet wherein at least one of said flat materials carries a 

desiccant~containing film or an oxygen· absorbent containing film or both on the 

surface which faces the capillary flow sheet. 

9. · The assay device of claim 8 wherein at feast one of the flat materials 

carries at least a desiccant·containing film and both flat materials are substantially 

impermeable to water at least at the portions other than those at which they are 

adhered to one another. 

1 o. The assay device of claim 9 wherein a labeled biological reagent 

capable of a reaction with a specific reaction partner under ambient conditions is 

deposited on the capillary flow sheet in a manner which allows it to be carried 

along with a liquid sample being moved along said flow sheet by capillary action. 

11. The assay device of claim 1 O wherein the label is a colored 

substance which becomes visible if a sufficient amount is accumulated at the 

immobili~ed biological reagent as a result of conducting an assay. 
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