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| MMUNOCHROVATOGRAPHI C ASSAY DEVI CE 5 Field of the Invention This

i nvention relates .to chromatography i nmunoassay devices in which

chromat ogr aphywewrises are used. Mre particularly, the inventiroTmgimiasss to
a chromat ography i:mmunoassay device in which one or nore chromatography

strips are | ocated onhm.'ﬁg HROMATOGRAPHIR c&gg?ﬁ; OBERR strips is

seal ed between 1 0 e substrate and a seal filmthat entirely covers the
chromat ography strips, and the seal filmand/or substrate is possessed of a
filmcontaining a dehum difying agent and/or a film-containing an oxygen
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chromat ography strip nust be protected by appropriate rreans such as
packagi ng, Backdrdiind ofonry tiwertién bodi es and | i ke reagents in the
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a package Wrﬁon‘at@d 89&%&‘?&&?&% strip is sealed, thus costing nmuch for
25 Each chromatography strip must be protected by approprxate means, such
as packagtng, in order to prevent antibodies and like reagants in the
chromatography strip from degeneration caused by oxygen. moisture and the like,
and to protect the strip itself from pollution caused by touchmg, or from deformation
and the ltke Protection’ ‘by packaging or the like means ls effected generally by
30 sticking or: puttmg one or a plurality of chromatography stnps on a substrate, putting
the rasultmg preparation into a protective case and then: sealmg the case in a bag.
Altematrvely, each chromatography strip is sealed with a tammate film as disclosed
in WO 94/24563 incorporated herein by reference. When packed in a bag, the
chromatography strip is sealed together with a dehumtdlfymg agent in order to
35 minimize morsture absorption by the chromatography stnp
in the conventional chromatography i lmmunoassay dev:ce however, each
chromatography strip requires a protective case, a dehum:dlfymg agent and a
package where one chromatography strip is sealed, thus osting much for
packaging. In a case in which a plurality of chromatography strips are stuck on a
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packaging. In a case in which a plurality of chromatography strips are
stuck on a WO 97/ 42505

PCT/ 1 B97/ 00450 substrate, all of the chromatography strips are packed in a
singl e bag togwbivam2sest h a necessary anmount of a dehum di fyi ngc34g d
sealed with a packaging material which is substantially water inperneable.
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one or g)é c':hr o%gr aphy strips avi ng at least a sanpl e addi ng neans
and a d cti are located at certain
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 cost. This invention is a chromatography immunoassay device
in which one or more chromatography strips are located on a substrate, each of the
25 chromatography strips is sealed between the substrate and a seal film that entirely
covers :the chromatdgraphy strips, and the seal film and/or substrate possesses a
film contaimng a dehumidifying agent and/or a film contammg an oxygen
absorbtng agent.
Accordingly, the gist of the present invention resides in a chromatography
30 immunfoassay devic?e'__{infwhtch: (1) one or more chromatography strips, having at
least a sample adding means and a detecting means; are located at certain
intervals on a substrate which is comprised of one plate with or without a strip
support, (2) a seal’ film that entirely covers the chromatography strips is located on
the aforementioned chromatography strip with or wrthout a protective laminate, (3)
35 eachofthe chromatography strips is sealed by adhermg the atorementioned seal
film closely to a portion of the substrate around each chromatography strip, (4) the
aforementioned adhesion of the seal film to the substrate is effected in such a way
that the seal film can be peeled easily from the substrate, at least at the sample-
addin_g area, (5) wuth regard to the seal film and substrate, (i) either the seal film or
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intervals on a substrate which is conprised of one plate, with or without a
strip support, (2) a seal fil mthat entirely covers the chromatography
strips is located on the aforenenti oned chromat ography strip with or
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A chromatogr aphy i mmunoassay device is described which can be used
Effect of the Invention

A ohromatography immunoassay device is described which can be used
easily, is protected. from ‘moisture and/or oxygen and has low production cost. This
invention is a chromatography immunoassay device m which one or more

25 chromatography stnps are stuck on a substrate made ©of a single plate, each of the
chromatography strips is sealed by closely adhenng___g substrate portion
surfounding each ohi"omatography strip to a seal film‘located on the
aforementioned chromatography strip, and the seal fxlm and/or substrate is
possessed of a film ¢ ntaining a dehumidifying agent_and/or a film containing an

30 oxygen absorbin ”agen""' Since chromatography stnps' are isolated from moisture
and/or oxygen by the seal film and substrate, they can be stored for a more
prolonged period of time. Also, even in the case ¢ ‘a device in which a plurality of
chromatography stnps are stuck on a substrate, wh; -one chromatography strip is
used the remanmng chromatography strips are not ¢ posed to air, unlike simitar

35 types of conventional devices currently in use. A!s ;“a chromatography strip in the
invention herein-can-be separated from other strips; together with the substrate,
without exposnng nt to air before or after its use. I jition, the chromatography
immunoassay dev:ce of the present invention does'not require labor for packaging
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easily, is protected from noi sture and/ or oxygen and has | ow production
cost. This invention is a chromatography i mmunoassay device in which one or
nore 25 chronmat ography stips are stuck on a substrate nade of a si ngl e

pl ate, each oiyd hgeasdyr omat ography strips is seal ed by closely ggﬁf#
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The following descnbes a typical example of. the chromatography strip.

When a labeling means 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

25 tothe labehng means (heremaﬂer, direction of the movement of a sample solution
caused by caplllary actaon 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 sample adding means, the sample solution moves through the

30 chromatography camer in the downstream . direction together with the substance to
be assayed effected by caplliary action. Typically, the:substance to be assayed is a
compound which bl_nds in a specific fashion to a trapping substance fixed to the
detecting means, of it is a compound which binds in aspecific fashion to a
conjugate that binds speclﬂcally to the trapping substance For example, the

35 substance to be assayed is an antibody when the trapplng substance is an antigen
or the conjugate ccntams an antigen, and the substance to be assayed is an
antigen when the trappmg substance is an antnbody cr the conjugate contains an
antibody. :




accunul ated | abel ed substance. Various types of chromatography strips are
known, and all of these known chromatography strips, including those which
vvi |1 be described |later, can be used in the present i nvention. The term

"chr omat ogr aphwowmsmassay device" as used herein neans a chrecEimabEEsY
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the 3 5 subssample soiuﬁm assayed is an anti body when the trapping substance
is an antigen or tfige Hztlfb ﬁQéﬂlaaaﬁeﬂﬁoté b] &reBnzyAne o Accotabdisabetance be

assayed is an anti t rappi e body or the
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| abel ed substewaasS  which binds specifically to a substance to be assayed

or Dbinds Spec' fi C&hké/ d @cﬁn%mﬁﬁsﬁg g&HBﬁawmwd\ap@ @BRnEirbaR psitiontfiem the

subst anc% B%e? eansla%d ata aln cstance Hrom%e pa%erlrlﬁarllneans 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 fo each of the substance to be
assayed and a labeted substance, is fixed to the chromatography carrier.
Consequently, in one embodiment the substance tq be assayed (sometimes linked

25 1o a labeled substance), moved by the capillary action of the sample solution, binds
to the trapping substance or to a conjugate which m ;_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.

30 Altematively, the labeled substance and the substance to be assayed, moved by
capillary action, bind competitively to the trapping spbstance or to a conjugate
which.in turns binds to the trapping substance, ther‘"éby effecting accumulation of
the labeled substance in inverse propottion to the quantlty of the substance to be
assayed, e

35 There is a case in which a certain labeled substance binds to both a
trapping substance (or a conjugate which in tumn b:nds 1o a trapping substance)
and a substance to be assayed, but not 'simultanedj;lsly and, in that case, the
substance to be assayed firstly binds to the labeled substance and the remaining
labeled substance which did not bind to the substa_hce to be assayed binds to the
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When a | abeling nmeans is not present, a |abeled substance nmay be added to
t he sanpl e addi ng neans together with a sanple solution, but addition of

the 1 0 |abeled substance can be effected by various neans for exanple by
adding it to awgendasgsn position outside the chromatography st;, %%‘l ndi ng
site after addition .of the sanple solution. The | abel may be a i ve
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labeling means and detecting means, which connects these means in such a
manner that a sample solution can move by capillary actlon A number of materials
have been proposed as chromatography carriers, and any of these materials can
be used as the chromatography carrier of the present invention. For example,

25 cellulose, nitrocellulose, celiulose acetate and the Ilke 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 quantlty of a labeled
substance aocumu!ated in the detecting means. In one instance, this may be

30 accomplished wsually '

As occasion demands, the chromatography stnp may be adhered to a strip
support in such a manner that one of its sides contacts the strip support
(hereinafter, the side i in contact with the strip support i ;s calied the "rear face” of the
chromatography strip). The strip support is used mam!y to prevent movement of the

35 sample adding means, labeling means and the like. Sticking of the
chromatography stnp onto the strip support must be done in such a way that the
capillary action of a sample solution in the chromatography carrier is not disturbed
so that the sensmv:ty of detection of a substance to be-assayed is not reduced. In
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trappi ng substance. |In consequence, the presence or quantity of the
substance to be assayed can be-anal yzed by neasuring the | abel ed substance
accunul at ed | W@AH428® ecti ng means. As occasi on demands, var iRETEB97/00450.
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adhesnve agent. '
One or more chromatography strips may be Iocated on a strip substrate with
or without the strip support. The term "to locate” as used herein means that the
25 chromatography strips are simply put on the substrate or in another instance, they
are stuck on the strip- support when it is present, or on the substrate, when the strip
support is not present. The temn "to stick” as used hereln means that either the
whole surface or ;ust a portron of the chromatography stnp is adhered to the
substrate In any case, sttckrng of the chromatography stnp is effective if it does not
30  easily separate from the: stnp support or substrate durmg its production or when it is
used. tn some cases, thé substrate may be stuck with:paste so that it can be
peeled easrly from:the. chromatography strip or strrp_ { :_jpport
When the strip support is not used, the substrate may also have the function
of the stnp support.
35 When a plurality of chromatography stnps are "cated on the substrate, it is
desirable, from the production point of view, to make he downstream and upstream
ends of each chromatography strip uniform so that 1 y are parallel. These

chromatography stnps are located on the substrate’ and are a certarn distance
apart.

7




chromat ogr aphy strip). The strip support is used neinly to prevent novenent
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rubber acrylic or vinyl ether polymer adhesive agent.

Close adhesion of the seal 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

25 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, (i) either the seal film or substrate
has both a film containing a dehumidifying agent and aifilm containing an oxygen
absorbing agent, (ii} the seal film has either a film containing a dehumidifying agent

30 ora film containing an oxygen absorbing agent, and the substrate has the other
film, (jif) either the seal film or substrate has either the film containing a
dehumidifying agent or the film containing an oxygen absorblng agent, and the
other has both the film containing a dehumidifying agent and the film containing an
oxygen absorbing agent, (iv) both the seal film and substrate each have both the

35 film containing a dehumidifying agent and the fllm contammg an oxygen absorbing
agent, (v) the seal film and the substrate both conta__tn__tbe same film which is either
the film containing a dehumidifying agent or the film containing an oxygen
absorbing agent, or (vi) sither the seal film or substrate contains either the film
containihg a dehumidifying agent or the film containing an oxygen absorbing
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are stuck on the strip support, when it is present, or on the substrate,
when the strip support is not present. The term"to stick” as used herein
means that either the whole surface or just a portion of the chromatography

strip is adherwdowaesthe substrate. In any case, sticking of tberasoroosso
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When the substrate and seal film both have no oxygen absorbing agent-
containing film, the substrate and seal film are not_necessanly oxygen
impermeable, and the substrate and seal film are not necessarily water
impermeable when the substrate and seal film both have no dehumidifying agent-

25 contalning film. That is, it is not necessary to use a dehumidlfymg agent-containing
film or water nmpenneable seal film and substrate when the chromatography strip is
not degenerated by moisture, or to use an oxygen absorbmg agent-containing film
or oxygen lmpermeable seal film and substrate when the chromatography stnp is
not degenerated by oxygen. :

30 The dehumtdnfymg agent-containing film can be prepared by kneading a
thermoplastic high miolecular weight resin, preferably a polyolefin and more
preferably one selected from low density polyethyle' 3, linear low density
polyethylene, ethylene-vmyloxude copolymers, ethyl ‘é acrylic acid copolymers,
sthylene methacrylic acid copolymers, ethylene acry > ester copolymers and

35 ionomers based on acrylic and methacrylic acid’ co P ymers with an appropriate
amount of caicium chloride, silica gel, molecular sieve; silicon dioxide, alumina,
zeolite magnesium sulfate, gypsum and the like W_h_l: ‘are used as desiccating
agents. Examples of the: dehumidifying agent-cbntéii'_riing films include those
disclosed in Japa‘n"e'se Patent Publication 08-026346-' (26348/96) incorporated




melt adhesive or a conbination of a filmhaving PE on its inner side and a
filmhaving a PP-PE copolyner filmon its inner side. If the seal filmis
stuck on the substrate with paste, this may be effected by a 2 0

conbi nati on okygwyesysi onal seal filmand a substrate having og,.l ' r
side a rubber, acrylic or vinyl ether polynmer adhesive agent. 9@@’@%
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subst anti al |y watlersomgeashsa eese%hﬂ mé§§tf Imwhigl has bothha dphumiditying gmt
filmis not asthanosty§éwabsorbiry agents Suthratype cfrsdalfliemcan bessafled herginand/ or

Fubstrate "oy e R rER G4 138 S o s, °c
por t i on2hereontaipingdim. fipithe samwnaaﬂme wstate (nayde & &im which hasbothyaen
the seal filgsHasidifyiagdgert aadani dkyaenabeetbing dgén. Buatogiipe éhsubiztiate can
be called herein either a dehumidifying agent-contalmng film or an oxygen
absorbing agent-containing film.
Hilustrative examples of the substrates whtch are substantially water
25 impermeable include PE of 300 micrometer or more, PP of 300 micrometer or
more, a multiple layer film consisting of, from the inner side, [PE or PP} of 300
micrometer or more arid polyvinylidene chioride (to be referred to as *PVDC"
heremafter) of about 15 micrometer, and a muitiple layer film consisting of, from the
inner side, [PE or PP] of about 70 micrometer, PET of about 125 micrometer and
30 PVDC of about 15 micrometer. Ilustrative examples of substrates which are
substantially water impermeable and conitain a de i_‘idifying agent-containing film
include "Moisture Guard” of 300 micrometer and a-e - '_It"lple layer film consisting of,
from the inner side , "Moisture Guard" of about 110 mlcfometer, PET of about 125
micrometer and PVDC of about 15 micrometer. mustratcve examples of the
35 substrates which are substantially oxygen ampermeabla include a multiple layer
film consnstlng of, from the inner side, [PE or PP] of"' out 150 micrometer or more,
polyvinyl alcohol saponificate of about 15 mtcrom and [PE or PP} of 150
micrometer or more. The above examples are au-transparent
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filmhas a water inperneable |ayer on its outer side. Al so, when the seal
filmhas the filmcontaining, an oxygen absorbi ng agent, the seal film has
an oxygen 1 0 inperneable layer on its outer side. In the same nmanner,
when t he substW@e®42%¢ts the fil m containing a dehum difyi ng agaktsdiifase
substrate has a water inperneable |ayer on its outer side, and when the
substrate has t helllustrativecaxamplas of subpstates whickbarerssibstantighy watermands axygenat e
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agent - cont ai hil)ér%&t 71‘%%’%’?'3%{%?&2&?& rreagi eﬁggg}n_q?i mtgrrigﬂrsbﬂggtgirjg?e when t he
chr omat ogr apRyerometqy and RE{- of @abavleta Mierometefni st ure, "or to use an oxygen
absor bi ng agent - cAiprefeniedgubstrateconsists of) fronptherinadr sidecgtiout B0miaruineter of
substrate Wh? %Jé??h&%@ﬁﬁiﬂhﬁ%%o%%f ?ﬂhb §ngﬁlprﬁ%&ﬁ;g& of%dﬂlgﬁa of PEV
. The dehum di Tyi‘’ng agent-containing fiI'm %%n .be Earrep._a-r ed nead ng a .
~ t her nopllakt | 8ng) Fg’h;a vet8h micrametgrwhita, PRT (far ool ﬁﬂﬁsfaﬁ)';%ﬁ%VéﬂﬁcFP‘ﬁ%' fibr e
- preferably o(ms arebrygendarid mvistony mﬂei)tandmﬂwuawg;@neﬂer PET. Apartiemlyt y
pol yet hyl e“egﬁfénl?é(& &%tﬁ&%hﬂﬁbﬁ%fﬁf?@%‘ Mgﬁfrﬁar s?&é?%%ﬂ?:ls@ﬁ{ié@ohfat?\%fda layer
copol yners, }Qx ene nethacryric acl co$o yners, “ethyl'ene acrcg i C_ester
copol yners aat taciitates thereraoval of theyseal fim and is gampesad of g blendief BE and
colool ylmer s, PP About mmmgmaeérgvram?m. abot 71 mrmsw__m.i awd aBédtH% gel ,
nol ecul &rp Si ' i,g@p i oxi de, alumi na, zeolite magnesi um sul fate,
gypsum gn%l t ﬁ]\é&?lfr%*edrv\hl ch are used as desiccati _ng agents. Exanples of the
dehumi di fyi ng agehtSuBStRale; whigh is sybstaptially waler apd oxijgen inremeablgapdnese
Pat ent Publ i centains D8eRAtiRiEGing2ddeht/ ahd/or ozygmam@dir@ agent-containing film
can be obtained by replacing the inner film of the aforementioned multiple layer
film whic__:h is substahtia_lg_y water and oxygen imp'erme:_;f—,xble with "Moisture Guard® of
25 110 to 250 micrometer and/or *Oxy Guard" of 110 to 250 micrometer,
As occasion demands, pastes of rubber, _a_cryl_ié_ ora vinyl ether polymer
system may be applied to the sides, particularty inner ;g;_i"de, of the substrate. In that
case, release paper or. I_Ejelease film is laminated on the paste-appliéd side until
used. Paper, PET, PP or the like may be used as the relsase paper or release film
30 with no particular limitation. o
As illustrative examples of the seal film, those which are substantially water
impermeable includs a miuttiple layer film consisting of, from the inner side, [PE or
PP} of about 70 miclfot'h_eter and PET of about 1 2 micrometer. Those which are
substantially oxygen impermeable inciude a mu,l_tiple éyer film consisting of, from
35 the inner side, [PE or PP] of about 70 micrgmeife_';r. polyvmyl alcohol saponificate of
about 15 micrometer, PP of about 12 micrometer and PET of about 12 micrometer.
Those which are substantially water and oxygeh impsfmeable include a multiple
layer film consisting of, from the inner side, [PE or PP} of about 70 micrometer,
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by reference, "Misture Guard" (manufactured by Toyo Sei kan) and
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or nore, a multi F}J"L? m 38"8'3 EVPH"HB?\%’%% .rpﬁ Uged %%ﬁ?m&‘% ?ﬂﬁ'é‘?"%‘"%l@mﬁ PE or
PP] of 300 rtogetbarwith asv appropriatecadhesiveiagent aeby larhinatingipaits of i referred

tC gngisst PVDC' cdhq%o;eginqa{n@rt? nﬁi‘graﬂbw&oﬂeirmﬁh@mtmén .ﬂﬁdca@.sa'g;yrslrugﬂg ¥Ré fIE ITm
of "about O3 25 etmaitinehcoaiposity alsrias iqgemer i An 3piHPTRln ATAINE PRI 1 oy | ve
exanpl es of subsﬂﬂm@‘wommraameammbeomyaiavwmrebe pmaddulyl fasthnd

contain a dej Ogmmo?aﬁaﬁn&mteir&ha&gfmw 4thps WHE, if Neeéésu u graﬂsmaf
300 mcroneter a

e SR POt prolaiis Wi 0 i RrsmeRibrid maiph. opgropaing

chromatography strips and simultaneously strckmg a sample adding means and
25 the like together, sealing the chromatography strip through tight adhesion of the
aforementioned substrate to the seal film.

The chromatography immunoassay device of the present invention is used
in the foliowing man'ner Only a singie'chromatography"strip to be used is cut off,
together with the substrate The seal film, or at least a portion covering the sample

30 adding means, is peeled off and a sample solution is added to the thus exposed
sample adding means. In the case of a certain shape__;qf the seal film, it may be
necessary to peel off the whole portion of the seal filffi‘ff ”Which covers the
chromatography strip. When a plurality of chromatography strips are jocated on the
substrate and a chromatography strip is used without: ﬁrst cutting it off, it is generally

35 ocutoff afteritis used. In some cases, the device may be used by separating the
substrate from the strip support.

The present invention is further described WIth reference to the drawings.
Fig 1 is a schematic illustration showxng an example of the chromatography
immunoassay device of the present invention. in the drawmg, ais a plan view, b is
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m croneter and PVDC of about 15 microneter. Illustrative exanples of the 3
5 substrates which are substantially oxygen inperneabl e include a nmultiple
| ayer film consisting of, fromthe inner side, [PE or PP] of about 150

m crometer or Wers42505| yvi nyl al cohol saponificate of about 15pdWHoRiREE"
and [PE or PP] of 150 mcroneter or nore. The above exanples are all
transparent. alsébtlonamwm&another sectional view. Fig.2isa schema?eT nwsmxmo45o

IIIustratlve b ~-ft r
i nner side, [
m croneter aptesdit uwerﬂBh oth ttﬁsendrawin@t ennd)catafsraechrbmauigraprny smpezarrpl es

- of substrat egnavea la[aét?qs?l‘éFb;; Pibilcaldsa Seal FA! £1in eﬁwaﬁawhwngﬁ@g{ag.e?nd

opaque inclu m consi n rom:t
[PE or PP] of M!Paﬁﬁscﬁ é‘?fE\P&ﬂ addinggneans, 6 ‘ﬁﬁ’r?gf%‘ape IRGMeaANSef dnqicatep A as
"Al" her ei nafdetadtingimedn)t8 lﬁdiﬁatds@mrsmanETndléatabalﬂrofditm tarpimates 1,0 a

multiple la f r
Horoneter - Boapl Ao bataNang 11 GEFIAG indiBES oy alhdrelinriondibr g
of 12 1 0 mistbsketeaand sealfilmnultiple | ayer fil mconsisting of, fromthe
i nner sige, [PE ohBRihremaRiavaphy/Eripiics kocaited on ks Sabstrere @, ahd Aegethet Nith

m cr onet er 7 t

preferred su&?&&f’ﬁ{a@gﬁﬁ'g 1483? Wé‘eé’f'ﬂ&ﬂ Jﬁr{;@'ﬁg g%é“*":&rﬁaﬁ"%@ﬁtﬁéonet er
of a layer tvhromatoigraphystHp s sealasand isplateriramdtherain by ahlewgdémpggba of
2 omt eagc T Diaehtfim 1 v onaiaitiord Sy B el ke ot 2(Fig

oot 12 i or ot YPRES B ppisubetadls S4TER SBRN TR TG o Ihd R %d%re
fromtheld nnenemmf eaﬂbmnro@@tqgr%mw.grls eempletely isolatad softhat thereiiscro t he
removal of thpssihl déhdeh cifisampleuahtradiicing intbeirdagiacéit cvemBRgrapoyEtrip0

t Al d about 188 2 0 t
QE‘CI'r Ogesﬁlras\t,\mgtrg's\i% ‘Hﬂ?@“ieu%%'ﬂéni'lggpb%mt eragndaog;gen I nper mag]blcreoglrelder
cont ai ns a dehuni Jhewhrgnamphmﬁapdrlsmgwtaéwramryl@q;mSmnlaaaddm
filmcan be qhéaissdabalineleans Barid\Getebiy mehhs70dn tHeeckitbfiatomaphy adtier

HEETSE e st syapetibiyey gﬁ@ygsﬂp@?@%ﬂ ©
110 to 250 mipeotenieddyy the strip support 8 and protective laminate 9.

The perforation 10 is optionally arranged when requnred in order to effect
easy cut off of a smgle chromatography strip from the chromatography
immunoassay devrce when a plurality of chromatography strips are located on the

25 substrate. The perforation 10 may be used in such a manner that a single
chromatography stnp can be cut off or several chromatography strips can be cut off
simultaneously.

30 ' -
Brief Description of the Figures |
.Fig. 1isa séhématic ilius‘tratic‘m showing an'e':é""a’lmple of the chromatography
immunoassay device of the present invention, in wh|ch ais a plan view, b is a side
elevation view and c is an elevation view. -
35 Fig.2isa schematic illustration showing an example of the chromatography
strip. -
Fig. 3 is a schematic illustration showing another example of the
chromatography i zmmunoassay device of the present mventlon
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As occasi on demands, pastes of rubber, acylic or a vinyl ether polyner
system nmay be applied to the sides, particularly inner side, of the
substrate. In that case, rel ease paper or release filmis |am nated on the
past e- appl i edwy ghm2s08t i | used. Paper, PET, PP or the |ike naypgflggs,@ﬂ‘ S
the release paper or release film3 0O wth no particular lim - As
illTustrative exapuserigtionhef Marksf i I m those which are substantially water
i nper neabl e i ncl [ i | r filmconsisting of, fromthe inner
side, [PE or PP] qgfcgb%mu%tgb@pﬁiycﬁoﬁnet er and PET of about 12 m croneter.
Those which are @ubsubsitatal |y oxygen i npermeable include a multiple |ayer
filmconsisting @&fz sé4lGm3 5 the inner side, [PE or PP] of about 70
m cronetgr, polyvin al cohol . saponi fi cate of about 15 mcroneter, PP of
about 12’ ni cPo%#&XQW&QE‘FP&V%ﬁI 12 micrometer. Those which are
substanti al | y watSea sampleagddiog mears neabl e i nclude a nultiple layer film
consi sting of, freogqémngnﬁgénssi de, [PE or PP] of about 70 mcroneter, 11
Q0 PVDC of about 30 microneter and PET of about 12
mcrometer. Al Jf2 BREBCURG AN, vl es are transparent. I|llustrative
. exanpl es of seal 8a btip suppoit are substantially water inperneable and
- contain g dehum @ § pidtechaRmiset ai ning filminclude a multiple layer film
©5 consi sting of romthe I nner side, "Moisture Guard" of 11 O m croneter
and PET of about 192 F?Fg]me‘er (transparent) and a particularly preferred
- multiple |ayer fitlroclosetyadhered pdrtion obthe substrateeand sdal filivbi st ure Guard" of
about 110 mcroneter, A of about 7 mcroneter and PET of about 12
m cr onet er aque). An illustrative exanple of a seal filmwhich is
substanti al Mﬁ i nperneabl e and contains an 1 0 oxygen absorbi ng
agent - cbft aigxamplé i1l nPedormandet ofPes eand iSulstre imgtiohs fromthe
i nner side, "Oxy ol 3134?( b i Mo of ] rmmﬁ 12
m cr onet er paque).. @@nﬁ' US rﬂ'ﬁigga%%s @‘8?’ %ﬂosvyenaﬁ?%%ﬁ\?\hl C pl?gﬂ_argﬁ.
Subst ant i al @aqngre}:% VBL L s separea stk sRpariive Shgle ieksr A
agent - cont aitagethef withh amnaldhesjvicageritsor bi ng agent-containing filmis a
multiple layer filmconsisting of, 1 5 fromthe inner side, "Misture

d <

Guar d" 110 microneter, "Oxy Guard" i_f é}l{) m cronmeter, Al of ~abou.t '7
m cro r and PET of 12 micrometer (opifgb®)?
Sample No. ' _ Seal film . Substrate
1 MG/AVPET12 PP70/PET|25/A/PET|2
2 MG/PVDC/PETI2 PP300
3 MG/AVPET12 MG/PET|25/A/PET)2
4 MG/OG/AI/PETI2 PP7o/PETi25/Al/PET|2
5 OG/AVPET)2 MG/PET|25/A/PET 12
B MG PP300
7 (control) PP7O/A/PET 12 __| PP70/PETI25/AI/PET2

MG: 110 micrometer “Moisture Guard® (manufactured by Toyo Seikan)
OG: 110 micrometer “Oxy Guard" (manufactured by Toyo Seikan)
Al: 7 micrometer Al
25 PET12: 12 micrometer PET
PET125: 125 micrometer PET
PP70: 70 micrometer PP
PP300: 300 micrometer PP
PVDC: 12 micrometer PVDC

30
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The nmultiple layer filmcan be produced by sticking its conposing filns
together with an appropri ate adhesive agent or by |lamnating parts of its
conposing films by means of co-extrusion and then, if necessary, by

sti cki ng t he Aw@omxomi Nni ng conposing materials together wt hl’%'?/m9mo4
appropri ate adhesive agent The chronat ography i munoassay device can be
produced by firstly Dels nesfonhan J_L o8eal fiins @istmplezph)\2, B, Bigml And,

f A s ladlaf:] o 3

T i A S i A
si nul t aneous|silicatgebin mgsmaoyaﬁﬁm%ﬁﬂ 'aﬁdwsrestqr%fqn&éa\twenonm
seal i ng the e ammr(zam Kirhidity [4I04) lmhn'fal dbinistant besraperature dven of 40°C.

f t

o or et i by e BBl AP
single chr OM%MW@FMF wsedhas ﬂ'ﬁé@gnb@twﬁﬁf ab%QiB@Qﬂtérﬂ"evﬁeﬁﬁhﬁ ﬁEe
substrate. Ttgﬁowgah Tablg®p, or at | east a portion covering the sanple 3 0

addi ng neans, eel e e thus
exposed sarrpl e ad ‘ﬁ8"??&3&@“’9‘%9??1zgi@ég*‘%r%g?‘@‘ﬁPé?ﬂsghi%l&'t'@PI’f% agear
film it may coptainingdimhad bighsishupfidifiing capadity. porti on of the seal film
whi ch coygrs the chromatography strip. Wen a plurality of chromatography
strips are located on the substrate and galgroomat ography strip is used
wi t hout first cuttlng |t of f, |t |s generally 3 5 cut of f after it is
used. In sorfE g 0evl Tay De UsSed DY Se[ABsdrbe ate

fromthe strip SUppOI’tSam present | nVQMahiw | ST T HgPHeT ith
referencetothe dravvlngs Fig. 1 |s a sESamplel ¢ i1 ustratlon shovmng an
exanpl e of tTEEAFFOEE 0 ' N TR ntion.
In the draw view, b is 505

PCT/ .| B97/ 004 aI ﬁlrﬁ% Qaﬁ\ '2| ew and ¢ is 'l' 3onaI vi79'5 Fig. 2is
a schematic i %gwl ng an exa onmat ogr;%\%y strip.
Fig.3is as ation show r | e of

chr onat ograp ‘éfa%aéﬁg‘ec%w ce of the3Q9rement i Btion. B893Fhese
drawi ngs, 1 i atae@fsa!nﬂnrﬁ)nat ography 300rémp2 2 5 84hdi cates 72-Substrate, 3

i ndi cates a Maged granulamsilicagek a chror&gography&%rrl er, 288 ndicates a
sanpl e addi ndcomteols, 6 indicates a | abeling nmeans, 7 indi cat es a detecting
means, 8 indi &ikn af sample Z(qummtl) 9 i ndbecai®es a pﬂdt ective-Pdnmi nate, 10

The above stuﬂy was repeated comparing the absorptive capacity of silica
- 15 gel (5 g package) with the seal film of sample 1 or 3 containing either 0.75 g (seal
film A) or 1.50 g of desiccant/300 cm? (seal film B). Storage conditions were for 6
days at 24°C with 50% relative humidity, 40°C with 20% relative humidity, or 2-8°C
with 90% relative humidity. Samples were also stored for 19 days at 2-8°C with
90% relative humld:ty Results (Tabie 3) were ca!culated as above (mg of water
20 absorbed) and also as g water absorbed/g of desiccant %. As can be seen from
these results, the ﬂlms have a high moisture absorbing, dehumidifying capacity.
Also, film B, which contains twice as much desiccant : as film A, is capable of
absorbing roughly tw_l_ce as much water as film A.
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I ndicates a perforation and 11 (slant lines) indicates closely adhered
portions of the substrate and seal film 1 0 The chronmat ography strip
1 is located on the substrate 2, and, together with a dehum difying agent
and/ or oxygen wbymiispsg agent-containing film the chromatogrg EJ?X? W@

is sealed and isolated fromthe air by closely adhering the sea to
the chromatography strip peripheral area 11 of the substrate 2 (Fig. 1).
When a conmb type substrate is used as showp gl g. 3, the sanple adding 1
5 neans of each chromatography strip is corr;%l ely isolated so that there
is no possible danger of a sanple solution flo

chromat ogr aphy strip by Et&hgb@dmﬁﬁbd hespdgd Fime add’fﬁéorb@heWater
chr omat ogr aphy strl 1 truct, b TT0 neans
5, labelingne285 T and \dE =-"" e, AL Phrrier 2
0 4 (Fig. 2)SedlFilmcpasi on defemdss the chroﬁat ography1251r| p |‘5725pported
or protected by tdhe strip s and protactive la ate 9.

perforation 10 is optional Igapt?ﬁsbﬁed when rng red, mﬁﬂorder 10’ ef f ect
easy cut off of & single chfdhk Q?anphy strif from the’€hr omat Wyitdphy

i mrunoassay devi ce when a pp«g°grégoy of chronkd ogr aphy 144 i ps afgzﬂsocat ed on
the 2 5 subs i he erTu 10 may bg used 1 n r that a
single chrona%%%fm? strip @‘?fzbéncut of f o? sever al % onmat gﬁlgghy strips
can be cut off si‘ful taneousig. C@O‘%Brl ef DescPBption of 39rﬂe Fi gut®48Fig. 1 is
a schematic illustration shog’cmmp exanple gf the chriat ogragls

I mmunoassay devicg of the pé @9 j nventi on, !é n whi ch é? sanp view, b
is a side e 8CH0% 4£2§r 2 1S a
schematic il (Biticaagebn showid¥CRe%exanpl e of 6t he chr or5ogr aphy9.8trip. Fig.
3 is a schematic dllustratiege ng anot heg exanpl e1 t he t ogr aphy
i mmunoassay device of the prgegé)gg% nventi on. 13 8 4250?533'&
PCT/ | B97/ 00450 Description 8 &rl?q{ 37.15

“ 2- a°0190% 1 1937 38.74 _

5 B. Dehumidifying performance test 2 Bags were prepared (inner surface

area, 600 cm?) 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.5.A,, was
put into each bag and then the remaining side was hot-sealed. A similar bag

10 (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 cm?2) was prepared using the seal film of sample 7,
the humidity indicator paper described above was put into the bag and then the

15 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

20 is 156%. -

C. Oxygen absorption performance test Bags were prepared (inner surface

area, 600 cm?) 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 | x | cm, was stuck on the surface of the bag with an adhesive agent. Using a
16




1 a chromatography strip 2 a substrate 3 a seal film5 4 a

chromat ography carrier 5 a sanple adding neans 6 a | abeling nmeans 7 a
detecting neans 8 a strip support 1 0 9 a protective lamnate 10 a
perforation 1Wwabnesesy adhered portion of the substrate and serabddbuse
Exanples 1 5 Exanple 1 Performance of Seal Film and Substrate Conbinations
Conbi nat i onssyingeeair wasl cosnpletely suskedaowtxf thébag threughihe naturaliubber pisgeed.
Each mul ti pl g4 thegl2d il B1 m&a&r&eafaey @bcﬁaﬁ' Al S RRPAGrANdING aP i ayer
films together wth an S

Tabl e 1 Sanple@Remature, a portson'c%@aﬁagu in the bag was taken ou@ngg{ghang natural rubber
MF Al / PET[ erpibce to measure BPoRydqan¢ancehtraliviPbsingrgds éhromatography with a

M& PVDC/ ET M& Al / PET
VG PET[ ef r] }%Mt% cke vﬂi?ﬂn%ié&lla? si ve. [err]

oG Al/ P err
PP[err]/PET[err] / &3 ppt detected in any@{;ﬂn ?&I’ﬁ} d- The oxygen
MG PET] er r | / doriceRfration Hetection limit in tHitSassay system is 0.01%. It is evidBhefroin the

trol /| T, 0
o] RO LR s s e i
mi cromet er "fipyhagexygen ahsarbingicapaaithy Toyo Sei kan) Al: 7 microneter Al 2
5 PETher]: 12 Ohthiobasisof Bielalive] results, itledn e expeanbéthdtliie PP[err]: 70

m cromet er P&rﬁ#&%@graﬁﬂ? |rﬂ?n%8HE§aV dg\ﬁce:‘ }‘F&ucea H“tﬁEaQHS{hSB JD \é@ﬁbg&) tr?‘4
Example 2 below using the sample 1,2, 3, 4, 5 or 6 seal films and substrates will
have a high dehumldifymg capacity. It can be expected that the chromatography
immunoassay device produced using the sample 4 or 5 seal films and substrates

15 willalso have a high. oxygen absorbing capacity.

A __m_u_quo_ng_f_m_e_dgxm A Iabeled substance compnsed of an anti-
human hemaglobin antibody labeled with setenium colloid was prepared in the

20 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°C for about 70 hours. The thus obtained selenium colloid was
diluted with 10 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

25 antibody (0.02%) and stirred at room temperature for 1 hour. The thus obtained
selenium colloid-labeled anti-human hemoglobin antibody was washed with 10
mM Tris-HCI butfer, pH 7.2 and used as the labeled substance.

A labeling means was prepared in the following manner: the labeled
substance was added to 10 mM Tris-HCI buffer, pH 7 2 containing 1% casein, and

30 the absorbance at 550 nm was adjusted to1.0to obtatn a labeled substance
suspension. A glass fiber membrane (Lypore 9524, manufactured by LYDALL,
U.8.A.) was soaked in the thus obtained suspension and sufficiently impregnated

~ therewith and then the glass fiber membrane was dned to be used as the labeling
means. -

35 A detecting me_ans was prepared in the follov\gihg manner: a mouse
monocional anti-human hemogiobin antibody, whoé’e’ binding site to human
hemoglobin is different from that of the aforememloned anti-human hemoglobin
antibody, was added to 30 mM Tris-HCI buffer, pH 7 4 containing 150 mM sodium
chlonde at a final conoentratton of 2 mg/ml. Separately from this, as a

: 17
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WD 97/ 42505 , PCT/ 1 B97/ 00450 A.
Dehum di fying performance test 1 Seal filns of sanples 1, 2, 3, 4 and 7,
substrates of sanples 3 and 5 and conmerci al ly avail abl e packaged granul ar

silica gel, i nwoewmpesdi ve anounts shown in Table 2, were storc;?_,é, 5, isgays
at roomtenperature (23[err]C, humdity 409 or in a constant ﬁg o4

oven of 40[ eghirbfatégraphy eafrivr] & recthhgulaed ghi 46fcmmbesmmirecmtbséeasured

tnter abeor plieaprabs, enaliaclifed By 'dcbiolfia X schign, I3 %‘PA?*\&W@@ SRR firolr s
these resul tRiarametaras stugk on A 5tAp sHPeem (REF RETA00PE &EN07Ac manyfantyrgdayl m
had high def'll.lﬁtédmi havie caamrtgmaruherochexzsehmahcd Wﬁéséﬁlgm(ﬁa”p' e

tit
500 cnf oir] ™ ngiéfz'" such & ek e e ARRhredif e oTbBin HBEES Byglonedt ¢,
84.0 ttB egoh (othen when thenlepger sides were arrapged dengitudjnally. A saution
78.9 Seal fi llniﬂélf wilR i @nfibody (antl-hurﬁﬂf)héﬁ%grdbin annboc% was added a Wise to

Substrate of strate

of saml o 5 theOSIRiogs mambyare StuER of 1hé strip supbAgh forming adBa 3 A pRnieH
silica gel abow igem from thegupstream end 28the membrang. Thisiwas allovesd toodiyl e 7

(o oh s e ot o g bl gns venppi,

Cem i I of - sanpkehion) Sl e RrebiBe ip e Rilopdia hefRse 268 o' 150 g

- of desiccantéﬁﬁﬂhemﬁmaqlabe&w m’eahmv&p c@uMoagmmﬂammfﬁ)MWfomaﬁddays

~at 24[err]C g@&ig ﬁQF( géxtr%rh&ﬁgtfyah'}’of tﬂw@[dﬂt&hﬁ %&an’-@c%thﬁir@ ih\éeantn-
?5]' P‘ﬁ

hum dity, tored

%.re
for 19 days ‘i celblosB rsbiang, iy Sutba qranner fagl oIt o
- cal cul atléd amuahed the nijrocbllulase memifranab As asa)nMddéahsonemsg noatwoven

ﬁgigr geg{ ghqﬁpﬁgﬁg@ﬁ% 88 Aﬁaﬁagcﬁw E:ufmm &msea §i88 0f b2 x 1 [¥Forh WD
stuck on the stnp suppogl ups%ream o* Iglgjehng meangl in such a manner that it
slightly touched the labeling means. On this was further stuck a protective film
(PET25 PE LRO07A, manufactured by Lintech) having a rectangular size of 0.4 x
20 5.1cm,insucha ma'nhe_r that its upper end matched with that of the nitrocellulose
membrane when their longer sides were arranged longitudinally, thereby obtaining
the chromatography strip.
~ The chromatography strip was stuck on to the substrate in the following
manner: the rear face of the strip suppon of each of a total of 10 chromatography
25 strips was stuck on the substrate of sample 1 or 7 (see Table 1), at 1.8 cm intervals,
in paraliel, by uniformly arranging their upper ends.

The seal film was 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 equal pomons and one of the portions was hot-sealed

30 with the seal film of sample 1 in such a manner that a 0.25 cm peripheral range
around each chmni@tégra'phy strip was not hot-r'séaléd. The hot sealing was
carried out at a sealing 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 of them was punched as shown n Flg 1 using a cutting die. This

35 was used as device A. Using another cutting dewce the remaining portion was
made into device B having one chromatography stqp_

As a control, the remaining portion of the '{s_fdbs;trate on which 5
chromatography strips had been stuck, together with-5 g of commercially available
'pécka_ged granular silica gel, were put into a bag (25 x 15 cm in size) obtained by

18




Also, filmB, which contains twice as nmuch desiccant as filmA, is capable
of absorbing roughly twice as nuch water as filmA 15 WO 97/ 42505
PCT/ 1 B97/ 00450 TABLE 3 Storage Condition Storage Tine Absor bed Water

Sanpl e. (Terrpmmimm dity) - (Days) (rrg) (g/g % S%Jéﬂi‘é’
40[ err] C/ 20% .- 129 17. 26 : 24[ err

6 14 hot-sealmgl&rﬁﬁ sides of sample 2-s8pkfilm], @hdQe resultiryy bag was hot4@aled.
10.17 " § 19 144 - 19.13 Seal FilmB
40[err] 20%Th|s w%s?s@& a]sqe%éé’% 4 24[ err] C/ 50%

202 19. 45 " As another coptrgtﬁg@%:bstrate of saggple 6 on ' whigh the chromaéogy@phy

2-8[err]d 90%tnp had Been stuck, wag hiét-sealsd WithAfie Sehl flie: d&ample 74if[the shrie20%

29. 44 4%3“"95;?[‘%%%!'??%857"’9 to béﬁseérdq"‘%&%%l? 37 15 2-8] éﬁ]z o 90%

19 1937 38.74 5 B. Dehum di fyi ng per formance test 2
Bags were prepar e®.($ionege anddramwens eonditidiE The ehug preparatdévieesAnB, G anss

of “sarpl es 1. frd aidyal i Pl B3} P 8% GhasPuRbiEhnafing g8 LAl ©

1), and three si gs wer e

i ndi cat or paghen far 28 daysiatd°Gundera delativechupidity Ofﬁ’% phfterslorage: of; 1%90 each
bag and {lgen dd%:e%WEB 6 B8d D dRderarichWeverAbaditiohss tHsy! visreaIBwbdQo starir

o e o oa B e A et %%ﬁﬁg%ﬁ ggéﬁkﬁﬁ or
silica gel mmp@nmn. wate allowed e gtand dox 24 48ard ﬂ puss ae25? -alative  As
a Cf’”} r f)' fS'HIHnaRy Bﬁeo% Witﬁfthéué\ﬁaé@ dsed 16 e eutr?si%e/\ais pr epa;ed usi ng t B;e
e 1o el VoM ki 8 B 05 g BRI
The t hus1fr e[0nb/rd.0f humab: hgmqglmin {maputactured by Sigams UaS.A:)o 6+l %e:fpbavmeur e
and then opengfumiiblimin@ndhifastuied by Selabaku K8gJs),! 1050% SOt chioPids &1y
opening the b(iag% sodium azide'in 0.1 M Tris-HCI buffer, pH 7.6. A 25 ul portion of the thus
prepared sample: solutlen was added to the chromatography strip sample adding
means of each of the devnces A, B, C and D before, 3ust after or after 24, 48 or 96
20 hours of their storage under the severe conditions. _The results were judged by
-readmg the selenium colloid-originated “redness”, whvch would result if a sample
live on the detecting means of the strip, by the naked eye 7
minutes after the ad C dnon of the sample solution. Sensmwty was based on the
mmrmum hemoglobm concentrat:on at which the "redness" was observed by the
25 naked eye. The resulis are shown in Table 4.

Table 4

Beforelafter storage under severe ‘conditions
24 hrs after 48:hrs after 96 hrs after

Device

A /mt- .. nt 25 ng/mi 25 ng/mi
B 25 ng/ml° 25ng/ml 25 ng/ml 25 ng/mi
C 25 nglml ' __25 ng/ml 25 ng/ml 100 ng/mi
D 25 ng/ml”__200 ng/ml 200_glml 500 ng/ml
) 30 As is evident from Table 4, the chromatograph stnps of the devices A, B and

C just after their storage under the severe conditions howed the same sensitivity
as the chromatography strips before storage under th_e s_,evere conditions, and their
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The humi dity indication was 45%in the control bag and 15%or less in all
ot her bags. The m nimum hum dity neasurable with this hum dity indicator
paper 20 is 15% C. Oxygen absorption performance test Bags were prepared
(i nner surfacwoarames 600 cn?) using the seal filns of sanples_4 and &g‘gsee
Table 1), and the four sides of each bag were were hot-seal ed?cﬂnﬁi”@ of

nat ural rubBibiiity aufifgtre Sévdte Tonditin lsisralge Waks SxdelknONAL ke SterdgeBerda t Ne
bag with an adhe

tve agent. .lksing a 1l 6 97/ 42505
POY 1'B07/ 00 4BRSTPISeyare Sondiahs Brsipeasiaty 24 hals: 48 Pours anbthenos ough
t he nat ur al houtsheengitivityeofahe denices A2andrB did et change, et seasitiity ofthe deside
bag vas | akG e e gfRdually. TR RARCEL Munsedlt Hobe € nad BoBl bisblf, @
concent rgolt i &HGLFEQVF?& ériﬁe M%Q&%ﬂﬁ@%@@%&% ceptaing ﬁ'@lﬂé’(ﬂ '{cﬁati%’g
mol ecul ar - siagemt sHowegieconsiderable @duetidred! itsisemsitivity biythiehseyerd esrdition fése.
OXygen concentr ajhi g, et érQi?:oE'fFBrﬁ this tér&éi,' for%%%ﬁ- gnﬁﬁrﬁhﬁﬂhh%aﬂngﬁ% It s
evident fromthe results that the r’r%I trple er tiTrm having an oxygen
absor bi ng aBEseNSALHPAMIPRaAlUiG & 85(?&88 %%%PB%I@SW@VWP%N’G used,
t he basi s othushreqaitingstoragelihs coltl roam. e deviseathdch tsiprodubed by iconvémisnaphy

e ng. chg L EE prRbPELRS ol 8 ¥ SiehoRiog skl vele ARG, i il

hi gh dehuni i @ gpidFopRn sinceyit is firstnprassar;tparantherdaviae to roRMLtAMRRIAtR n

ig:g‘;??:tsz 2y oftR¥ it lelaﬁv @dﬂﬂ@'a‘&&‘dyﬂ %éﬁ@éﬁﬁﬂi_ﬁe A ﬁn Eoﬁéﬂhh fe;r\d_'f?eﬁé}ﬂ e o

- Chromat og%‘éwnﬁ %@%ess? Egggg@?ﬁé’g‘&%ﬁqf&yﬁi Wéﬁ%@%ﬂﬁ%ﬁ%ﬁ% ce A
| abel ed subysedhvithonfideres) hecause stahility of e shramaigomnhy sivips iscanaraateeded
with sef £ni uRtilqe deal tinvispesiagdffe dSinbe thes@alGilth@ancyd paeled dffasasily) Usihg

sel eni um col éﬁ#ﬁﬂ“@eﬁuﬁéggﬁﬂr@@@gﬁt'gﬁf‘[r" ng 91 nM of sodi um L-ascorbate and

32 M of sefj i e érr]C for 15 minutes and then at about
42[err] C for aboWithmegaei tosthepreduetion east.thadios artproduets seqwraipagkaging ut ed

- with 10 M Bhd skhiifg brifesprodibid device tegethbs aithansshinthiditfinglagehPandthd he
resulting digdit] £BafPRniBriE Subslahtli MpdHHLAH\E RAvafdt dnd tHE ke \GARS HBOLS
20 A does not require such handling so that its production cost can be reduced
greatly, off setting a slig‘ht increase in the cost of its substrate and seal film. The

manpower, and associated costs, needed to produce device A should also be
lower than current products. ' -

25 _ C. One Month Stability Chromatography strips for the detection of human
hemoglobin were :prep‘a_red as in Example 2.A. above and 13 strips were packaged
either in an aluminium pouch with no desiccant (A), pagékaging with 67.8 cm?of a
seal film consisting of 110 micrometer MG (made up of:10 micrometer PE/PS (PS is
defined herein as polystyrene), 90 micrometer desiccant layer containing 11.9 g/m?

30 and 10 micrometer PE/PS)/15 micrometer AV12 microMolar PET (B), packaging
with 678.6 cm” of the same seal film (C) or in an aluminium pouch with
conventional desiccant consisting of 1.3 g Silica gel-{D). All strips were exposed
ovemight to 65% relative humidity at 25°C before packaging and heat sealing. The
silica gel and seal film used were exposed to 65% relative humidity at 25°C for 6

35 hours before being used. | -

After the strips were heat sealed under the packaging conditions described
above, they were stored-in a 25°C incubator and tested 16 and 29 days later (25C
storage), or were stored for one day in a 25°C incubator, then moved to a 37°C
incubator and tested 15 and 28 days after being moved to 37°C (37C storage).
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25 antibody (0.02% and stirred at roomtenperature for 1 hour. The thus
obt ai ned sel enium col | oi d-1 abel ed anti-human henogl obi n anti body was washed
with 10 MM Tris-HG buffer, pH 7.2 and used as the | abel ed substance. A
| abel i ng nmeansygeg4Bepar ed in the foll owi ng- manner: the | abelpedpésapisance .
was added to 10 mM Tris-HO buffer, pH 7.2 containing 1% casein, and 3 0O
the absorbance at Tebfingn wasasorecis st Boabavelusing sampliesi gondainingdd (negativet ance
suspensi on. - Aogasid %Sﬁrson?ﬁmﬁ%ol(n‘r?@%ﬁw@ﬁ%he%@%ﬁ?tHé&ﬂtise#eYBéH'—'ﬂ

U S A) was e thus obfai

t
i mpr egnat ed mawteRiafier samnle ¥as:addeg) %g'%sﬁgaﬁﬁ@fﬂ)?gﬁﬁﬁ#\%%i i "{(‘H‘ be

used as the hakflgidkin BoRBEAtraidn at whichAhelsignat could ibecotmene ipy theanalked eyd.he
fol | owi ng. manner a nouse nonocl onal anti-human henogl obi n anti body, whose

binding site to human henogl obin is differ ren fromthat of the

af orenmenti oned anti - human henogl obi n ant1: 5 was. added to 30 mM Tris-HC
buffer, pH 7.4 containing 150 nM sodi um chl ori de at a final concentration
of 2 rrg/m —Separarery rrom. AV :

PCT/ 1 B97/ 00450 chr omat ogr aph ' Sot-arey -ptece of
ni trocel | ul ose menbrane (nman Jf act u?.&@ slbgrajehl ei chher & Sc?ﬁmlbrageu S.A)

havi ng a pore S|lg§?‘?é%i§gm' cro n ecﬁ?‘y% St Yay g s{d Pa‘¥§si ggé%fc{agg PET100

PE LROO7A, nmanufa by..L{ Ying a angul a 4 x 6.0
cmand a thicknegonstitiamo 5 | nmicronetér _in such a manner lthat the

downst r eam ewla.,d)aeggégmpl eces m;'gached wi t he@ach {ot haoowher t he&sgmnger
si des were a% lfﬁ“gl t udg nal l%%a 40l ution mixed é(gt h ffhe aﬁgi body
S

(anti - human nti'bedy) afilded dr opwijse to_thejlnitrocel |l ul ose
menmbr ane st udk (10x seéad fibm) i p $uppBa f()rrri mPa lijne a9 a pdsitidh about 1
cmfromthe yp $ﬂ| d of §he rgsa’r‘orarpe T6s wgs ala®wed|to dpg 1 O
sufficientl 2 Fx—te—amnt = uman. nenogr obr N anﬂb—ayto The

nitrocel |l ul ose. A chrorrat ography strip was prepared in the foll ow
manner. The af or e/8trips packadathwithord anyadssiceast siwwed poorsengitivity #ﬂcb'gésof
0.4 x 0.4 afier k{dfagd fdrlbnﬁttﬁéﬂhtat'éﬂﬁéf 2570 6 32°0e & de6idase wﬁans

282La;”h2%ntertest?£én'sm%§ Wa}nge;n dndet et sfofedd o, MRPGIEL WeRAE o1
a sanpl e addipagkaged withndesiceantn Strips that were packaged with seal film containing
desiccant malntamed sxmﬂar performance to strips packaged with silica gel, with
the 1x seal film performlng as well as when 10 times more seal film was used.
15 Thus, the seal film containing desiccant is able to mamtaln test sensitivity and
shows good stability under storage conditions up 1o one month.

Chromatogr’ébﬁy strips were prepared in a miﬁner similar to Example 2.A.
20 above except with’ appropnate modifications to allow for the detection of HIV
antibody, e.g. the Iabelmg means used was a. comm "rclally available polyclonal or
. monocional antlbody to the heavy and/or llght cham F human IgG, and the
detecting means used was HIV antigen. Twenty-two stnps were packaged either in
_ an aluminium pouch w;th 5 g of silica gel as tha desnccant (A), in an aluminium
25 pouchwith2.2g of silica gel as desiccant (B), in an- alumnmum pouch with no
desiccant (C), by application to a substrate cons:stlng of 12 micrometer PET,7
micrometer Al, 188 micrometer PET, 12 micrometer;whne PET and a peelable layer
made of blended PE, and covered with the seal ﬂlm of sample 1 or 3 (Table 1)
containing either 25 g/m (D) or 50 g/m? (E) of des:ccant The strips, silica gel and
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fabric (Sontara 8801, manufactured by Du Pont) cutto a size of 0.4 x 1.3 cm
was stuck on the strip support upstream of the | abeling nmeans in such a
manner that it slightly touched the |abeling nmeans. On this was further
stuck a prot engorazdos! m (PET25 PE LROO7A, manufactured by Li rﬂdﬁ‘hﬂw&@éﬁi ng a
rectangul ar size of 0.4 x 2 0 5.1 cm in such a manner that its upper end

mat ched W t hgdahfilm Q5ed herd ekposer] told5% %laﬁ\réohammu 27°0¢or 6 heuetetsigles

d |
The- chr onat diFPh f 318 suobd, Bakdloec] (f8eh o BB slatFs WERTRER ?g%‘%f’” >
~manner: the rear Afterdhestrinsavererhaat sepled rQ“d?f "’ﬁaﬁ@l@g"&g tmcmlonﬁdqscmlbe

- chr omat ogr apdneva, theyStéretoredsn ai28°C mautiah@r tHbAé dalehei nmovetleihér a7 (see

upper ends. HhE bbbl { B ASCnelbBrbAte Sur'ConRued ity BSRCHIRMC, | ng
. in the fol | dwmidityarBtdps mr@umdwtbtasted/\#fteﬂo& he andfmayhsphstosags. ps
- had been stuck V"aﬁasﬂ Y WY &5 mx@ﬁy@z soasmnﬁ\ daﬂiéatmmsmg h&@ndlor ti ons

hot led 3 t h | t
0,25 om ;§?|'§+%?%F9?‘5'H siTices a heselve Rl ARG sty SeREPleangom HIVAE @
: hot - seal ed arteHNO R isteatedhigdividualsaas pesitiveisamples aoptaining Hivaber &tl\dfaa of
f 120[6” @ £§%r:£§& 'mo%:d aﬁ&mmmn\amf tﬁefHWH a dmnv-%eure

err :{F

ot 50 k9 q!dalr'ltg""%%' V"detgom%? P d® AV a2 g

. them was pu
- as devi ce A HINs2weratested: Resmtsrvgprdeeadés mihates after samplepwas radded/asndrm:ele

. into device .% BRYY HTADRs )7 am@m b&! Hiv éﬁnanecam;aﬁhwﬁﬁ&wmgﬁumg
. portion of th (ﬂtbrateﬁﬂg? c ro E ﬁ' éjﬂsﬁ had been s uck,

' toget her vmt‘FP SEYERENCS ‘(‘,’ §é8 °(ﬁ E’Pﬁrgaé'ﬁlqe@é'lj%l

‘ were pull S ntmsmitba«ytr( &ibstrips @t alhpankaaglug)andlstatagecobgumns WO 97/ 42505

© PCT/1B97/ 00450 hot-sealing three sides of sanple 7 seal film and the
resul ting bag was hot-seal ed. This V\/as\,#ﬁéfﬁgs device C. As anot her

control, the substrate of sanple 6 on he chromat ography strip had
been stuck, was hot-sealed with the seal film of sanple 7 in the sane 5

manner as descri bed above = Under sever e
conditions The th Tost Qﬁsdﬁﬁ Sgﬂﬁ. ha.sr%&a@c §{°%

HIV-1 H!V-2

Time

(mos): O 05 | 1 3 6 0.| 05 1 3 6
Pk : : :
A 13 13 13 13113/14% 12 | 12 | 12 | 12 | 12
B 13 13 13/14 § ND|{ ND 12 12 12 | ND | ND
C 13 13 12 | ND| ND 12 | 12 | 11 | ND | ND
D 13 | 13714} 13 13113114 12 § 12 | 12 | 12 | 12
E 13 13 13 13 14 12 {12 | 12 | 12 | 12

{ND = not determined)
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D were allowed to stand for 1 day at 25[err] C under a relative humdity of
60% and then for 28 days at 40[err]C under a relative humdity of 70%
After storage of the 1 0 devices A, B, C and D under such severe
conditions, twysmases all owed to stand for 2 hours at 25[ er r] ecomb7obaso t he
devices A, B'and D as such, and the device C after opening, were allowed to
stand for 24, 48 and 96 hours at 25[err]C under a relative humdity of 60%
with the devices exposed to the outsi de-mgLE-A sanpl.e sol uti on was prepared
by dissolving 0, 5, 10, 25, 50, 100, 200 or 1 5 600 ng/m of human

henmogl obi n (manufactured by Signa LIS A} . 0 10 ofbowi-re—serti-a-btm n
(manuf actured by Sei kagakuﬂsﬂgsa)sm Q28 smnmun) mm&"@esm@a) 1% sodi um

azide in 0.1 MTri
prepared sanpl e soluti-g e-phr-orpt-oot p..y strrpTSanpte
addi ng nmeans Oimeach of , D bef re, jjust dfter or

after 24, 48

1d@5 they s¢vez e jcomdi tions.

e

f 1

uygtT Uy T aur iy
F ]

[

[

The resul ts t T ot Toy d- or [ g1 naijed
"redness", whi uld fresul} if sa b ected as %ositive on the
det ecting neang off t4w Btz p| 18 [ he3n mifu] ed2afit 42 tjhd2addi ti on
of the sanple spl ytign. S| tjyi t mjmipe rfogippbi n
concentration ﬁ [ tﬁ?"re‘i}%esﬁ“ﬂa 2 ) E? hzhcg ”an kg&eye
The results ard sHpW8 i h<tibj <14, : af iy <t a2 dn

severe: conditipng| Dgyicei3 pef®rp 32 hrd2afitde 481 s after
96 hrs after A 25 np/ 25, np/ 2%oNn¢/ 2 a/

25 ng/nl 25 b nfga 73 i1 »gj—% C‘i‘z 52” U,m.%. 25
ng/m 25 ng/{RD = rﬁﬂdeg#nﬂmed)loo ng/m D 25 ng/m 200 ng/m 200ng/ m

500 ng/n15500 ng/ m 30 As is evident from Table 4, the

chromat ogrraphy strips of the devices A, B and C just after their storage
under the severe conditions showed the sane sensitivity as the

chr omat ogr aphy strips before storage undBABkR8 severe conditions, and their

19 WO 97/ 42505 : : PCT/ 1 B97/ 00450
stability durtmg—the-severe TUMm] . oL olLa (REl Lent t or age
period under the s ! 25%%5 -"“m'dﬂypémt'l{i_a
then to 96 S HIV-2
Time
(mos): 0 0.5 1 3 6
Pkg :
A 13 | 13 13 13 | 13 i2 _1'2 12 12 12
B 13 | 13 | 13 [ ND|{ ND J 12 | 12 | 12 | ND | ND
C | ND | ND | ND|ND|NDJFND| ND|ND}ND]ND
D 13 | 13 13 13 | 13 12 12 | 12 12 12
E f13 {13 [ 13 | 13|13 f12] 12] 12 | 12 | 12
(ND = not determmed) -"
10

Chromatography strips packaged without any’ "fdesiccant (C) showed the
poorest performance, with loss of sensitivity over tnme |n storage, under all
conditions tested. Strips packaged with the higher level of silica gel desiccant (5 g)
or with seal film containing desiccant, maintained performance over 6 months of
15 storage under all conditions tested. Both levels of dgslccant used in the seal film
were equally effsctive. Thus, the seal film containin:g._desiccant is able to maintain
the test sensitivity of the chromatography assay device stored within it, and shows
good performance and stability under long term stotége conditions.

23



hours, sensitivity of the devices A and B did not change, but sensitivity
of the device C decreased gradually. This shows that the unseal ed device C
had poor stability. 5 The .device D which had no dehum difying

agent - cont aipi,Rd Jshd M nor desiccating agent showed consi der afTemBywodst i on
of its sensitrvity by the severe condition test. As can be understood from
this test, conventional products cannot be preserved at roomtenperature
after some of the chromatograph ' 2 IR iS vafaus eritibdivhentsge i n
a cold room A Mﬁe.c‘@ev!m%‘ﬂ!oi“s%%a(%%ﬂc@%s‘g@%ggﬁ?gc? Ph?}tg{?dw gga%meﬁqgnot
be run qui kb expected thét eartain ewdlifications igrelemay B A'PEE Ehé’ st orage ina
col d room .ol nge hto i@eﬁﬁﬁﬁ*“ﬁ&?ﬁﬁﬁesﬁﬁd spirit and scope ofithel ingentionraspset forth
terrperaturéh?ﬂ ! '!J o] ca’i. out the Bftds However, device A can cope
wi t h en®r gémthe speaifigationsa 'é&%%‘apmy"i‘@ gﬁ” ity to be stored at room
tenperature. Also, it can be used with confidence, because stability of its
chromat ography strips is guaranteed 1 5 wuntil its seat filmis peeled off.
Since the seal filmcan be peeled off easily, using device A requires
hardly any | abor. Wth regard to the production cost, the prior art
products require packaging and sealing of the produced device together with
a dehum di fying agent and the like in a bag, which is substantially

i nperneable to water and the |ike, while device 2 0 A does not require
such handling so that its production cost can be reduced greatly, off
setting a slight increase in the cost of its substrate and seal film The
manpower, and associ ated costs, needed to produce device A should al so be

| ower than current products. 2 5 ~C. One Month Stability

Chr omat ogr aphy strips for the detection of human henogl obin were prepared
as in Exanple 2. A above and 13 strips were packaged either in an al um nium
-pouch with no desiccant (A), packaging with 67.8 cn2 of a seal film
consisting of 110 m croneter MG (made up of 10 micronmeter PE/PS (PS is
defined herein as polystyrene), 90 m croneter desiccant |ayer containing
11.9 g/nmferr] 30 and 10 mcronmeter PE/PS)/15 mcroneter Al/2 m croMlar
PET (B), packaging with 678.6 cnierr] of the sane seal film(C or in an

al um ni um pouch with conventional desiccant consisting of 1.3 g Silca gel
(D). Al strips were exposed overnight to 65%relative humdity at 25/ err]C
bef ore packagi ng and heat sealing. The silica gel and seal filmused were
exposed to 65% relative humdity at 25[err]C for 6 35 hours before being
used. After the strips were heat seal ed under the packagi ng conditions
descri bed above, they were stored in a 25[err]C incubator and tested 16 and
29 days later (25C storage), or were stored for one day in a 25[err]C

i ncubator, then noved to a 37[err]C '
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I ncubat or and tested 15 and 28 d bei ng noved to 37[err]C (37C

fter
storage). 20 WD 97/42505 1@ u Mlﬁu .
PCT/ 1 B97/ 00450 Testi ng was done I " ,L" !l ng sanpl es containing O

(negative cont mad974a2808, 25, 50, 100 or 500 ng/m of human henog-pRidinesso

Results were read..7 mnutes after sanple was added and are reported In

Table 5 as t hywHAYISICIOAIMBDOIS concentration at which the signal could
e

be observed by the; nak ; : ARL ' t It g/ M) with: 25C
st orage }:‘70 s@%?ﬁ@‘e’ngg%- agFon%aEﬁi%_ as§§gﬁggi?\é 'Hﬂrg@qdays 16 days
29 days Condition () ( nPneees meEhehromatograghic strips having at least a sample addition

?QPMB (1x ; gaéité ahd'h detectiodSsite are spac@d one another aAd placed on a&xb@tl@&zg eal
o5 Jgomprising 21t pigtp with & wihout & stig RyPbOtinsefBsPE Merebemrenct® o,
sensitivity and thi® 1 @seaingrfilmyisplacedomsaid chrrategeaphic sisips withohwithout

ei ther 25[errjgrotecti/d Rinihdle iMerskeoaRefbetwéafio 66T i tHe chroymatograshis nder
ei ther storage .condition, when strips were packaged wi th desiccant. Strips

that were pacRB&d with seal film containing desiccant mmintained sinilar
performance to str{3)s prastienscdf sdid isubstrate angciealing filmtane adherasharountdreach
per f or mi ng asoiplel crigmiitRRaphic kPR 0 EBEFea@PhrbinalBdiaphiseip; 1 5 Thus, the
seal film con?g\imrl?ic desi.é:%%}g? .iﬂggaol e t'?l mai I{t a}.&%%té}hsgﬂ%i t itvi.t a}gﬂ?t
shows good st abi | i{)@ u Stiay beMmRn iedraling fiim apf dhe sy ﬁ!’aﬁk%%ﬁ? pt_

HI V Chr omat ogthepdealingfiim osayseasilpde paeled off froey theSiubistrate at ieast@atdhe gample/
strips were pég&%ﬁnf?;n a manner simlar to Exanple 2. A 2 0 above except
|

e o e PBbe g Bhandbar R Sesa o Eind Rl EobPass et i hor B4

nmonocl onal andeésiccantcontaining it yandrah oxygengahisodenitcontainingdiim) (i, thersbaling

detecting neags, dshprivéSeitiley atid &&%hah?—%ﬂfarhiﬁd\ﬂﬁ Fﬁ& R bgn Rivslo sk

e Brrn: Sotaiing finPwhie'thS Substrat Sompises the Sther Tim. (i) iihar of ths soali

in an al uni ni SeRtaining film while the substra prises ) e e sealing
film and the substrate comprises either of a desiccant-containing film and an
oxyger_i absorbent-containing film while the other comptrises 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 substantiaily 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 impermeable to oxygen at least at portions other
than said adhered portions. '

2. The immunochromatographic assay device of claim 1, wherein the
chromatographic strip additionally 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 fiim.

4. The immunochromatographic assay device of any one of claims 1 to
3, whe:'rein the substrate is a multilayer film comprising a metallic film.

5. The immunochromatographic assay de?ibe 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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25 pouch with 2.2 g of srlr nt (B), in an al um ni um pouch
with no desiccant (C) by ap m’m iﬂ" strate consi sti ng of 12
m cronmeter PET, 7 mcroneter X er PET, 12 microneter white

PET and a peewaidmzéoayer nade of bl ended PE and covered wi th"‘w&ﬁ film
of sanple 1 or 3 (Table 1) containing elther 25 g/nferr] (D ’69‘ err]

(E) of desiccant.7.The Théﬁhmndehromaog&iph&nﬁls devrd%igir‘ of claims 1 to

S5 2 b o s L i R i e
condi tions stated, weAS immeunochaemsiagraphic Assay dewee gesrstpee tnesrwviropmentalal ed

under the p%‘d@?&idlﬁ) Qﬁm‘lbtécﬂiaﬁ dﬂQﬁéiér*@re& ﬁ\t%mﬁrm'}’g 42heeth {é?' bapﬁble
25[err]C|nc bat or :f or” o

eubat or | PARPEPHNG caRlBe iy Bt WhER S Imebiied b Biagioal seaRset pablect,
rel ative hurd tiaction @thi pspesific reastion partnad unden ardbignt conditians packagadd 6

HEPL gs ngl; ngltwnaaéh ﬂ@@bham t ﬁrayga;ﬁ Wﬁﬁg@&fgﬁaﬁﬁ%% maAn&tRhichat e,
ser unt I asmAIPHEDRo PeSre iy Sst ARBBIE sepafer to Srnosa ot RSt & Racticn o s
cont ai ni ng Hh&/capitiaryHiow ghdstwharain atddgst qne@eaaid flati pateTiats- dantiels aer i al

di lutions we%.déaﬂe artarn oﬂaﬁg éﬂ SHEER Sptaifite ¢ Jinvrﬁ' ) %'ngrr
dilutions, ran {20 err F , err] to 2[érr]

for H V-2, 315 m nut es after sanpl e was added
and are reporteda n Ta'héassﬁy dévraecbf Blaaa & whedeirpatisastdné okihplifiat didtedalon at

whi ch the sigpgls &ﬂlé!a&i é)geéiééé‘ﬁt‘t%ﬂté?a{u \M& Hfim Qﬂﬂh%tﬁﬂ%t m%hénawﬂ?é ézﬁa stk 0'

|
torage SondmpRGTIeablS iewater atlsastatihs PoPRS OWEY 4 oep B ML S
30[ err] C St eichgredio/erie another. HV-2 Time (nps): O
1 3 6 0 13/ 14
12 12 12 130 1}‘Rg":hssa gevrc of cl%grD %grhémn alﬁBe!eﬁ?blglogr%%Emag%ét
ND C 13 capgb e of greactipn witra spedific reaction paftner pjpger agpignt conditionssis| 4

13 13 13XepésitdPon the caprlla'y ﬂolnﬂsheémn a manner which allows it to be carried
along with a liquid sample being moved along said flow sheet by capiilary action.
11.  The assay device of claim 10 wherein the label is a colored
substance which becomes visible it a sufficient amount is accumulated at the
immobilized biological reagent as a result of conducting an assay.
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E 13 13 13 13 14 12 12 12 12 12 (ND = not

determ ned) 22 WO 97/ 42505 .

PCT/ 1 B97/ 00450 TABLE 7 - Test Sensitivity (2[err], Dilution) after 45C

St orage Hl V- lywo 97142508 ' HV-2 Tinme (nos): 0 0. &crassiwoase 3

6 0 0.5 1 3 6 Pkg A°° 13 13 13 13 13 12 12
12 12 12 B 13 13 13 ND ND 12 12 11 ND ND C 13
<11 <11 ND ND 12 <10 <10 ND NDD 13 13 13 13 13

12 12 12 12 12 E. 13 13 13 134 /313 12 12 12 12 12
(ND = not determned) 5 TABLE 8 Test Sensitivity (2[err] D lution) after
45[err] C/ 65% Rel Hum dity Storage H V-1 « H V-2 Tine
(nmos): O 0.5 1 8 3 «b 0 ~ 0. 1 3 6 Pkg A o 132
13 13 13 13 12 12 12 12 13 13 ND ;" ND | 12
12 - 12 ND ND ND ND. ND/ ND _
13 13 13 13 . 1 1 13
12 12 12 «~—12 12 ri
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poorest performance, with | oss of sensitivity over time in storage, under
all conditions tested. Strips packaged with the higher level of silica gel
desiccant (5 g) or with seal film containing desiccant, naintained
performance oygyorazém@nths of 1 5 storage under all conditi ongcfpwtGeise Bot h
| evel s of desiccant used in the seal filmwere equally effective. Thus, the
seal filmcontaining desiccant is able to maintain.the test sensitivity of
t he chromat ography assay device stored within it, and shows good
performance and stability .under long ter m p8or age conditions. 23 WO

97/ 42505 : -7 PCT/1B97/ 00450 Wi le
the invention has been described in each of its various enbodinents, it is
expected that certain nodifications thereto may be effected by those
skilled in the art wi thout departing f é;Pe z!ue spirit and scope of the
invention as set forth 5 in the specifi *i off® and -acconpanyi ng clains. 24
WHAT IS CLAIMED I'S: 1.  An i mmunochr omat ogr aphi ¢ assay device in which:

(D) one or .nore chronat ogr ilc strips having at |east a sanple addition
site and a detection site e spaced one another and placed on a substrate
conprising a flat plate wth or without a strip support ifterposed

t her ebet ween; (2) a sgaling filmis placed on said clm™eneographic strips
with or without a pr ive | ami nate interposed therebegppen to cover al

t he chromat ogr aphic s; (3) portions of said substriffie and sealing
filmare adhered aropund dach of the chromatographic striffifjto seal each
chromat ographic strip; (4) said adhesion between the sqdifif ng filmand the
substrate is such that thHe sealing filmmay easily be pgqfligd off fromthe
substrate at |east af thg sanple addition site; (5) (i) gseal i ng
filmor the substratp corprises either or both of a desif taining
filmand an oxygen absorbent-congai ning fil m ii) the SfH

|/

/

]

CAA 4
pr7227




filmconprises either of a desiccant-containing filmand an oxygen
absorbent- containing filmwhile the substrate conprises the other film
(iii) either.of the sealing filmand the substrate conprises either -of a
desi ccant -con‘gglggll filmand an oxygen absorbent - cont ai ni ng garayideisses t he-
ot her conpris a desiccant- containing filmand an oxygen
absorbent-containing film or (iv) both the sealing filmand the substrate
conprise either or both of desiccant-containing filmand an oxygen
absorbent-containing film and£6)" when_ th@/Jeal i ng filmand/or the
cant- &ontaining film the sealing filmand the
substrate arelsubstantitally i ndermeable {o water at |east at portions other
s; whem\ the seal g filmand/or the substrate
conpri se an oxyg t-contgining filxy the sealing filmand the
substrate are substgnti al | yN npermdable to o gen at | east at portions
ot her than said adhe ' . 2. The i nochr omat ogr aphi ¢ assay
[ ' - 1C ‘iori. L ORG ;&as a

> : F—eha 1 or 2,

Iulag' ametatl g film
assayp\fvn&\b\f-}n \one pFebabnesdto 3,

| tijl ayer A G N ety W | M 5.
say deV|&é‘;\" D' kﬂﬂ_@_ ol TR

| abeling site. 3.
wherein the sealing filmis
4, The i nmunochr onat ogr aphi
wherein the substrate is a
The i mmunochr omat ogr aphi c a

metallic filmis an alum nup foifl . 6K RicLgssay
device of any one of clains|l tq 5, strips
are placed on the substratef 25
PCT/ 1 B97/ 00450 7. The i nocHr oma ] _* SSAV BV T s ﬁq\ ne.of
clainms 1 to 6, wherein the gealijng f Iherjed by
heat sealing. 8. An i mmungchr gmat ogr ivgwassa'y\'dmce"r'es'lsm
environnent al degradation by thg actkon\di\wétek O\ 0x ing a
sheet material capable of sidpporiti ng! saptH =y 5%+@m#hﬁ i F 5 4 bilized
a biological reagent capabl ¢ of fa rebst part ner
under anbi ent conditions pagkaggd belwe :t%\g-qne%%l-ky‘ —ai—dor&t-d yal s
&—A-*—

a rfanne \WhIQh SN ‘\ R

whi ch are seal ed together i
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98o5469-S -
allows themto be easily at |least partially separated to expose g Iseggw'a
portion of the capillary flow sheet wherein at |east one of said fP
materials carries a desiccant-containing filmor an oxygen absog
containing filmor, both on the surface which faces the capilla "(:j
sheet. 9. The m devi ce m:twirammcﬁuwgmommtzeu@i one of N&

Tnterationsl Bureau
materials carries at | east a desi ccant™E8SFarn: ni filmand both f

material s ANEERNATIONA: ABPIICATIONTURLASHED UNDER THE PATENT SOOPERATION 'BH%&%W@

other th m.u;ma.,m.eammmmesy are adner Py uferARSmPrIRclSk Nublr Jevm samsos
devi ce céoﬁ gherein a | abel ed big pgi cal reagent capable

reacti 01 Wi a speC| fic reaction parft nef “G2ietespatienstflubliation Bty (17 8?1’891‘!“'3‘997(‘3“97)
deposit gd~onmthe capftrary 1 ow sneet 1 n msmner wni ch all ovvs It 'to be

‘ 9

carri ed| @) Gngatipralapplichtion/Nimbers; .| BCTHRA7ARMSH %‘Sﬁﬁﬁa‘f t} T . N,
ifla The as | ; clal,@ égm Y
capl %2 3G dehallbhint ﬂlvﬁlﬁ Date! _2S 8016 dé 844 Eufopean
col ored} Subst ance becones vi si bl ‘9/ a swan‘cmm'rﬁm. mf'ﬂ}' Es,s-‘l.FR GB&cfmql(? nl'

accunul ated at the i nmobilized biol ogical Irea S |
an assa) (0 Fgority Data: 9 gel; o T S PAF pren (B B, CF g
B/11 1744/ 2 May 1996 (02.05.96)/ P
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(57) Abstract

A chromatography immunoassay device is descnbed which can be used more easﬂy, is protected from moisture and/or ‘oxygen more
.effectively and can be produoed at a lower cost than known chromatography lmmunoassay devices. The chromatography immunoassay
device of - the present invention is one in which one or more chmmatography strips are stuck on a substrate made of a plate, each of the
chromatography strips is sealed by closely adhermg a substrate portion surrounding each chromatography strip to a seal film located on
the chromatography strip, and the seal film andlor substrate possesses a film contammg 4 dehumldifymg agent and/or a film containing an
oxygen absorbmg agent




