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BACKGROUND OF THE | NVENTI ON Chr omat ogr aphi ¢ assay systens enpl oyed as rapid
assay devices are one of several neans for detecting the presence of a
given analyte in a biolqgécal sa One advantage to these systens is
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equi pnment or trained personnel. Another advantage is the great variety of
anal ytes that can be detected using this type of assay. The use of rapid
chromat ographi ¢ techni ques for detection of the presence of an analyte in a
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sanpl e rvggﬂry'?)g aﬁ?lzfeghﬂ(t)\?\er s‘?éé%cé?% ll%ﬁl %tgggggiﬁgéyéa%%eg& g%é éd(; anal ytes are
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qual i t atelipfoReS @R RN Ratd BRh SRS He\Espatial WV alBibldig <poRPEE ddrdON_assay
provi des a quantitative measure of analyte concéntration. 1 WO 01/55723
PCT/ USO 31tost®B4 sudhengdheldasser’ odffictor borat satengset ecti ng net hod used, the rapid
assay devices The typical rapid chromatographic tests utilize either a “sandwich” assay
or a “competition” assay to detect the presence of a desired analyte. In the sandwich
assay, an analyte is bound, or “sandwiched,” between an unlabeled first binding partner
and a labeled second binding partner. For example, an analyte, such as an antibody to
HIV, can be captured by a first binding partner, in this case, an HIV antigen immobilized
on a membrane. The antibody-antigen complex can then be detected by a second binding
partner having a label, such as another HIV antigen tagged with a colored particle.

In contrast, during the competition assay, the analyte in the sample
competes with a labeled analyte, or labeled analogue to the analyte, for a binding partner
immobilized on a solid support. A greater concentration of analyte in the sample results
in a lower signal in the assay, as the labeled analytes are competed away from the binding
partner on the solid support (i.e., the signal produced during a competition assay
decreases as the concentration of analyte in the sample increases). Thus, the sandwich

assay provides a qualitative assessment with great sensitivity, while the competition assay

provides a quantitative measure of analyte concentration.
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currently available are often categorized into one of three basic formats:

the "di psid Lke=qqsaf Ormat, the "flow through” format, and th ﬁ!g% flow
format . %de&iisé?zgsti ck" format (exenplified in U S Pat ent?’C S. 9&%5475, 785,

5,504, 013, 5,602,040, 5,622,871 and 5, 656,503) typically consists of a
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partner to form an anal yte-bindi ng partner conpl ex. e conmplex is

vi sual i zeagentnpriettdf thonomplen. Jbe dabdladibmatlingpuéaner-astigdrasdmgexatheabel , such as
an enzyng ne or,. nore. dye particles or various colloidal netals. The
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t o reguibaidend fetnkl BnnlyatndYiliiddan iRACAAINT0hE REBhENELOBL idMRledr €act i on

bet ween the anal yte and t he bindi ngﬂgartner. In this format, the

sensi t | $PEPlezfvitiip theagersion zeanthys résutis tvadisible reagmiti ng” the membrane with

additional sol utit@n «hQ.r , i fi hhdi f the label, or to
remove any ot her %t@e??‘gltggﬂgﬁi C 8a§ﬂ;§g§ae?r%t roqu?,ﬂhfﬁﬁ Soatgggfls PUQBDUL . The
"| at er alsolid phdse fremarials. (Readsaybforiiat @kl NASs a ForOUSmeBran2 tRA@oSdifhs an
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forms aggopnkigs 8r WRdhdcahdida rﬁ)gglls.u§9éé&%ﬁ§ﬂ/e layer acts as a sink for excess

assay reagents, and can be used to regulate the flow rate of the reactants to achieve
optimal reaction between the analyte and the binding partner. In this format, the
sensitivity of the readout can be improved by “washing” the membrane with additional
solution to reduce any nonspecific binding of the label, or to remove any other materials
which can interfere with the assay readout.

The “lateral flow” format (see U.S. Patent Nos. 5,075,078, 5,096,837,
5,354,692 and 5,229,073) utilizes a porous solid phase material and has a linear
construction similar to that of the dipstick assay format: a sample application site, a
reagent releasing site and a reaction site. However, instead of vertically wicking the
samples up the “dipstick,” the lateral flow format allows a sample to flow laterally across
the porous solid phase material. The sample is applied directly to the application site and
the analyte of interest flows laterally to the reagent-releasing site, and forms a complex
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with a | abel ed binding partner. The anal yte: bi nding partner conplex then

m gr at eswadss7ishe reaction site where it is captured by @cTamonmss4s
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thus must be provided separately. This leads to additional limitations regarding reagent
stability, if the detecting reagents are provided in liquid form, or issues surrounding the
proper preparation and handling of the detecting reagent, if provided in a dried form.

The lateral flow format overcomes both the sample volume problem of the
dipstick format, as well as the detecting reagent issue of the flow-through format.
However, the lateral-flow format does not allow for a washing step, as inherent in the
flow-through format. Any interfering species, such as particulate or colored material
introduced by the sample solution, or unbound label, can potentially interfere with the
readout of the assay device. As a result, the lateral flow format often employs filtration
during the assay procedure, e.g., using specially coated filters to remove potential
interfering species prior to detection of the analyte. (see, for example, US Patent Nos.

4,933,092, 5,452,716, and 5,665,238)



A nunber of clinical conditions are (or could be) nonitored using one or

nor e rapiyh @gs devi ces. For exanpl e, Helicobacterpyl ori pozarsbeess4
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when used to test ~Asian populations, kits devel oped using W rn serum
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drug-res{s t kNS l.osi - ncert. wth denpnstrat ed
O U9 SSHELANRA V% ol WBFLEN 85 ncish RoBRRGE WILM, Ry IRRE

(HI'V) - i nVesit@Genop phld wars (o torhavé pydrer seeforidah@)préfiled rangidd@eh 63New Engl .
J Med. 23;326(4).231-235: Havlir and Barnes (1999) New Engl. J Med. 4;
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Tuberculosis (TB) is another example of a clinical condition that would
benefit from an improved rapid assay device (for a review of current diagnostic tests, see
Andersen et al. (2000) Lancet 356:1099-1104). The re-emerging of this chronic disease
1s believed to be due largely to the emergence of drug-resistant strains of M. tuberculosis,
in concert with a demonstrated increase in risk of infection among human
immunodeficiency virus (HIV)-infected populations (for reviews, see Daley et al. (1992)
New Engl. ] Med. 23;326(4):231-235; Havlir and Barnes (1999) New Engl. ] Med.
4;340(5):367-373; Schaaf et al. (1996) Trop Med. Int. Health Oct;1(5):718-722; and
Selwyn et al. (1989) New Engl. J Med. 2;320(9):545-550). Acid-fast bacilli (AFB)
microscopy employing a Ziehl-Neelson staining protocol is currently the primary
diagnostic and monitoring technique, despite the inherent lack of sensitivity and stringent

4



WO 01/55723 PCT/ USO01/ 02554 assay requirenents (Perkins (2000) Int. J.
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anal ytes | novel -approac resent " 1"iventi on provi des
opt i mal Furthetmote, dfe sehetivisisayf stariatd @nslogicalltets ateefi¢h heidly diminished in
speci al | y- devel oped specific. antibodies, |arge volunmes of sanple, or
conpl i c’é‘%l’ﬁr(‘}ulz%s’tsé’%ent%?o‘ﬂ 5‘68‘?1’8@%&“/1’* IGeig lbgﬂlﬂ%%m%tfrt?ﬁdé%mﬁw wpidhs conpar ed

to that ,d8padviRe dodriicuthrR, tHodd ﬁ@{/prgmﬁ a rﬁpiaqge%si@g gré(? ?&%az}tg {561%? for e

present invention presents assay devices that are [ arl'y suitabl e
f or rapdidgasdsisafditbgr aphi ¢ assays using a controlled series of reactions.
By controlling the release of the different reagents used in the assay

devi ce, the ensitivit i as conpared to
co\rlli/enti onal Zssz.;c IV:Ni ¥t§3‘ﬁ‘flw‘§%%;¢g¥ﬁ}ﬁﬁ§wgg§c?fl cirTy of the assay.
The assay devi ces %Ls%reﬁené HRiepuQLP 8%@66?0"_ 558V deYRes: ehkisy andmethods hi gher
titratiRpdeReinohbbraetde\dione 59?2263%1/}%3&%%&3!@?16}{%0%1‘ ép%‘éé%ﬁ%?ﬁﬁe‘ I'n

addi tion, the assay devices of preésent 1 nvention provi etter assay
sensi t i Ricsapt Inyenteyuprovdiep ppimmali cogtrelpefdhd assay yeact@onsivgitopt chegirinabl e

i nprovepent .n.the field. of .rapid chronatographi ¢ detection. In addition,
the as s%aﬁ:agkjag‘éeq%%erdfsg FREG aBS'Iboglﬁ St ?fg?e\'c?%%%g%%ﬁw&’fe’ ChCMARGHSh AT Sount  of
tine, asftesgentiitfluidpati®ess (for cxapPR, ad taRshredity AR eriaGR IS NSkaht t he
present_invention provides assay devices for use in detecting the presence
of an aMas yI¥0.684 and 39di8e8 ht Thsf preseat wysatjonduesents assayt dryiqes §méate i nvent i on

i ncl ud : i I i _compri.sin |l e receiving end, a
r eagentel§ arrgﬁg%@l{ ﬁg{agﬁﬁﬁpgdﬁ?%r‘?%‘%%ﬁ”z%%g? "By agﬂﬁﬁ‘%zegfsﬁgﬁst Ofrc)ad; and (c) a
separ at eactiqnes Byicongollibg tivereleaid 6 thhdidfebnd esagpikt Gscll i MR AssandevidierRbsor bent

pad. The separator enployed in the present device includes, but is not
| i mit edSeRBLIVAY pf@p@sqaﬁﬁ%mﬁgaqueas compared to conventional assays, without

compromising the specificity of the assay. The assay devices use a small volume of
sample and achieve a much higher titration-end-point activity than conventional lateral
flow assays. In addition, the assay devices of the present invention provide better assay
sensitivity, without compromising specificity, a highly desirable improvement in the field
of rapid chromatographic detection. In addition, the assay can be performed by untrained
personnel in a minimum amount of time, and without the need for specialized equipment.
Accordingly, the present invention provides assay devices for use in
detecting the presence of an analyte. One embodiment of the assay device of the present
invention includes (a) a chromatographic element comprising a sample receiving end, a
reagent releasing end, and a reaction zone; (b) an absorbent pad; and (c) a separator
positioned between the chromatographic element and the absorbent pad. The separator

employed in the present device includes, but is not limited to, a fluid-impermeable
5
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pul | i nqpdiled prrorgh themsmmiyglorfishe sepgeatior, d'mgrrentﬂnewcib\tha:mrrmablodl ng to this

nbodi nent_al L ows the anal yte to f the first bind
par t nen s B §RehaySathe R nBr SRR FHE e e el s RPSBTHATIEE par t ner

and t hefrdif itchsaiad iR, 600 BAEYe pdriialRORtinidved sudhNBadf 8RkSe $QetlihPshadded to
t he rea%ent rel easing end of the chromat ographl c elenent acts not only as

a r eagettthe drematogrpphicsileraent apditheaabserbant nadwasis intogontct. Adngonmasigl t, a

visual BRI 860 AZEePAKRIALIR L TR bl R Lo

i ncl uda&thﬁdéteaalﬁihﬂmﬁlmgraaafmlamrﬁl)eé&dﬁ’éd porield, sfengleaseddidditionFithd ng end
having a rel easable first binding partner, a reaction zone having an

i nobi 1395eRysSelugAn apd meved toyvard Hisrreackion Zane P tyamilingforeesifinle dsarbeavi ng a
rel easahle Thil ik B Qo Rl eHis ERBbANT mg%aly{qu% 3 2 BRRERent pad.

and (c) a sepdrator positiomne et wee onato ice t and the
absor bewith thedirst Bindingpdroer peot toahe tdaetl(asBaweﬂeMb ¢z§bele$l s[adscﬁfdeljlﬁ@dg when a
capture _ass s, desired. Usi say device of this second enbodi nent,
the andi3P&F a(’%é ¢ balndiAgplyte %ﬂ‘inlgg?f %8&@’ 100.dB¢ pqueps splufion added tothe 1 r st

bi ndi ngefRht R\%GsihE YN 0Pt %Hrcﬁzﬁtb%@ﬁh OElenfnl £IORRI AN egnat ed
at the ggg?p | e raélcgl Vi gg gn 1hrce):rrapogra ?}ﬂes d;{r‘?g%&ﬁ?érﬁdsmr

anal yt eobienthui@lspas arveash digmdl Ax atrésailt, anvgualtreaxiomomthe deabbikgnomdne, where

observed within the reaction zone.

Another embodiment of the assay devices of the present invention includes
(a) a chromatographic element comprising a sample receiving end having a releasable
first binding partner, a reaction zone having an immobilized second binding partner, and a
reagent releasing end having a releasable third binding partner containing a label; (b) an
absorbent pad; and (c) a separator positioned between the chromatographic element and
the absorbent pad. This embodiment of the assay device is preferred when a capture
assay is desired. Using an assay device of this second embodiment, the analyte (for
example, an antibody) reacts with at least one first binding partner (such as an antigen or
a recombinant protein) impregnated at the sample receiving end of the chromatographic
element. The analyte-binding partner complex then migrates to the reaction zone, where
this first complex is captured by an immobilized second binding partner (the “capturing

6



this first conplex is captured by an i mobilized second bi ndi ng partner
(the "cawbowiisem36 WO 01/ 55723 PCT/ US01/ 02554 reagent," sechuss/@si4 - hunan
| gG or anti-human I gM anti bodies) to forma second conplex. \Wen the
aqueous solution is added and the separator is renoved, one or nore third

bi ndi ngrdagedtressh bahel-Benih 1dG or ARt BEhaDlS hafdies U torass @chad ural |y

colored particle, are released fromthe reagent releasing end of the

chr omat e¢fnBlski Wiknghe aqueonsnplutioroigedded and) the sgpatdtyr if rgnovad, oieorgerst i on
zone. .ecft. LGl ude I el ich can be ..detected by visual
i ns pec%ﬁlgﬁ%g p l‘lﬁ%%efﬁbglrséﬁmﬁlc%&ﬁ%cﬁb&ggab\é\fr{’] Slf)cr%oa1 %c%al?%rspﬁf %lareéjl peaﬁlééri?’s) , or

Wi th t hereaeldagell feorh tHe reagent cbdaiipiead of ietch@matb fophidielgner®, dhd.allofkd cal
systens, . spectroscopic systens, radiographic systens, or the |like. For

si mpl i cfq Wptessllyofhey & héﬁ?aCUI?P%%ﬂ-IQCt%@lgéﬂ%ISén@H%n@l%IeéW@I“é‘ffé‘ﬂrb@d. The
third bppdi i pter W LR 4 E C I a third
conpl ex OHPRT Sl MRl (8 Akl biich SRR M SREROREod B,

bi ndi ngor péhtheeaid oOpttifiorsdh detgctidnhsystemssinclidingl e.g., patitaieysterms,si ngl e anti gen
or a mxture of,antigens,. and. a generic rF gent i.s used as the third

| abel edSBiCHATHRB PP EMmer TadiegrapBicaypiems. ariihe IE%n%?I‘. EMPREBEM OPSH8nal |y is an

ant i - GS{isaiily R9&XablMUbER oV pierd@act with all GST- constructed reconbi nant
antigens. Simlarly, a third enbodi nrent of the present invention

enconpasses the {dbetlofd binding parmarean eugrecttwith thiceseasid avgnpdex tolferm @agent

I i d of t i I t i t i t th
Feact s oltbmiTen it BRI ABA Ty e T featiortted I ENArEhnRee haaay
devi cespa@iEr Dptofdy, &leqnﬁmmiﬁ% haRktr s Sh@ERAG g GUFRIhdNE o asRerak e

receiving end, a reaction zone having an imobilized first bindi ng partner,
and a r aadjargenenicreagait iigised ds g hing labeled bldespasiner. bF ordixagppathener s,  at

| east £ whi ' AR T ki 0 %
ceoa o B Sh M ETATHANRR LAY oo PR EERL AN NGRE, L) b e

pad. Ustagtrattedssadyhbilemt agigehs.t hi s third enbodi nent, the first conplex is
formed at the reaction zone between an analyte and a first binding partner
bound to the reaSimidHly;apard qreodimentrf thepresqns nverEer encampassss theagent

| . ' . o ) h
aueous Rt 3% PHEE Rk B 1 RAAAME AL ik r BBl AR SBESIRERE 2, el
The t hi eldmeatmidroo ntiglagsn pérassethé reattien zeec Tn diis embedimshest the pesent

[anal yte: bi nding partper] first conplex and the [second binding
par t ner IVRRRQR @?%%ﬁw EVIESH CARBPTISC@L S ARFOBGIAST ARG HeRFR COmPEISTIg A saiPIGj 1 d,

e IR AR e ) R0 R R TR e o

ant i genradeasmgrend thavieg oWo acltasgldln bindvg pagtnetseattlbast dné btsbichaprries adabed
(b) an absorbent pad; and (c) a separator positioned between the chromatographic element
and the absorbent pad. Using an assay device of this third embodiment, the first complex
1s formed at the reaction zone between an analyte and a first binding partner bound to the
reaction zone. The second reaction occurs at the reagent releasing end between the
second and third binding partners once the aqueous solution has been added, to form a
second complex bearing a label. The third reaction takes place in the reaction zone, when
the [analyte:binding partner] first complex and the [second binding partner:third binding
partner] second complex interact to form a third, labeled complex which can be detected.
As in the embodiment described above, the second (embedded) binding partner is
optionally a single antigen or a mixture of antigens, while the third (labeled) binding
partner acting as the detector is optionally a generic reagent such as an anti-GST

antibody.



partner acting as the detector is optionally a generic reagent such as an
anti - GSTwetiseady. 7 WO 01/55723 PCT/ US01/ 02554 The prevPonasend2ess ment s
of the present invention address changes in the reagents used in the assay,
and in the order in which the reactions take place. Yet another enbodi nent

of the present i ”W@{étﬁré\ﬂoﬁmd@xﬁeﬁt%f ARMPERIE in08htRfn ddafess BRARE B the
conponent of the assay device. Rather than using a barrier that nust be

manual | yeagestvwwetingbe hysgy.tand imdwaydertihaviidpthe acastionaiakbplaconosawtieh a

mat eri al hat wi | ro i ed" bar e ch as a

e - poreanest ek BR R eB indenghdbTol e fom B O LE sra e e Vnen ¢ ne
devi ce icomipBnétit Of & a88d5efHidad Rathek fHan @n@%méﬁth@tfmm@e ni¥n@gent 1 nvention,
by the tine that the sanple added to the sanple receiving end has nlgrated

| at er al Irgmayrd dsingteiasshy theseparas c2b he comn@seé@éarrmtemal atwigreNides| ved or

per meabl i AflubliE ARFALLEN BAdcld oL RAUL AL A ARSE AiRliy B aqucous

sol ution can assay conple ot her

enbodi neligsslved otdiinky. EWhBI tHeneeitt iioin, users hadsdihgro thid @ntddigentaof tanal yte in
a sanple are provided, as are test kits erH)I 0 |n t he various,  enbodi nents
of the RE%5Y igeentios, bxhedimebanihe samplsadds ﬁar“é%léﬁ?cel"h%?ﬂq‘éﬁﬁ are al so

POSS! bl GyigBE oSl R LRk LANRAURBhECiHE Q@apjt?erthBeod oAnAloyt es using a

si ngl e saffple and. singl e device. Regar odlnent enpl oyed,
t he assepﬁnﬂmbile; andfhetdbsorpepadts foatied forarpetities. Anafuevaedoluton nal thae any
additio aI %%tra%lon techn es using filters with special coatings, as
enpl oyedeiddd F?ﬁﬁéFmPH fl ow devi ces. The assay device is

versatile and can p,Re &ﬁ@rderﬁ%d%éﬁ§%fﬁie\f)%s'eﬁttﬁivé?ftloﬁ' R@@hs f)r dblebfigls or
sanples including, but not limted to saliva, serum whole blood, urine,

and sol wbuahalwminfa@@mplfsanptcefsdedms gevest ks empltoymugghe a@rmuwadmbynmt rolling

th d whi ¢h.th £ diti "washi ng" of
the readt4if a8 b HmpaTodtat b o yrbB BEGA ROk st he
chr omat QB¢ siptultan@ue AefREti ANGE thilltiglel Analydda SR dindléam e aAddisingtn@videenef i t

of the present invention is that the sinplicity of t design of the assay

deV|d ce pragprddess oétlg@mf}denmt@nmwdv@p gssay [deviep ofidis m%eatdemmaaipes t he
t f
needas agq%% Bge%p rr? easnﬁf ]dl'[ Ll Sla00n RE ﬁ&% l{sln%qﬁterﬁgltﬁﬁégﬁ%l%g#l%%,e dto

speci fi particul ar a e°can ea

det ect aasénfpﬂ@,reerﬂﬁ c@tﬂ&hﬁ@rﬁﬂ ‘mtérhl flew devies. mudla%sa@a:lema i$ gerbdifde anvkcanl |
design, such as replacing the binding partner immpbilized within the

react | orPeASAGLO 358ess apvriety pdpirjogical fhndsqr samplep inchiding. byt ref IpmitecHer for
detecti QAL %ﬁle,%vhoirmfﬁd, u%n@,oz;nd%'a)ﬁbﬂ%g ol satnﬁﬁesdeﬁﬁé %}Qﬁﬂﬁy ff additional

achieved by controlling the order in which the reactions occur, and by the additional
“washing” of the reactants as provided by passage of the aqueous solution though the
chromatographic element and into the absorbent pad.

An additional benefit of the present invention is that the simplicity of the
design of the assay device provides a generic platform versatile enough to accommodate
the needs and requirements for different product lines. An assay device specific for
detection of a particular analyte can be easily adapted to detect a different analyte with
minimal modification to the overall design, such as replacing the binding partner
immobilized within the reaction zone, but still using a “generic” labeled binding partner
for detection purposes. There is not any need for the development of additional
specialized reaction reagents for the detection of each desired analyte. This not only
reduces the time needed to design and produce new assay devices, but also significantly
reduces the costs for product development. Furthermore, since the major components of
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speci alized reaction reagents for the detection of each desired anal yte.
Thi's notywonjssseduces the tinme needed to design and prodece/usewmsssay

devi ces, but also significantly reduces the costs for product devel opnent.
Furthernore, since the major conponents of 8 WO 01/55723 PCT/ US01/ 02554

t he ass ' : t ﬁfﬁﬁ‘% i gg,}ﬁf I - mai nt ai ned
W t hout a%ﬁgfs\éyggwg%grgstﬁg us, ,agfugarco uct o%ﬁ%tglgicﬁﬂb ;é/‘ %@Eﬁlggwglgtﬁtur e of a
seri es afajor cdngts Hasea praginct drefaadsyforadeariutetiot of haeeqesafemdductsiened on

utilizes the sanme equi Pg;r%{r and. a m'nirrlx?. inventorel/i of ra rraterifalls for

I
the manuf™hPfdrEy SFVsre FRE ST UIZRS Bf SPRe FAMRMCPEATRRTNE! cost of

oper at i Ofyvelt&R Jfire@ Mdtdrial N ithd r%ﬁdfa&ﬁie%ﬁa%qf@ﬁ'é’ﬂﬂ&iﬁ&@,&wﬁ@ﬁ' im@yel features
of the inventiion will be set forth in part in the description which

f ol | ows, redwctsithe ¢nat of qficrationesigmicaapgpar ent to those skilled in the art upon

Cventon. BR1 eF oRaEp B ene R e RO BT e SR Epa Lo e

of a gengt &lrthvingartGh R dedssiondehick SolRfws ARl inPaeseil bdcbierppaenttbgure 1B
depicts a schematic of an overhead view of a casing containing one

enbodi nefeseotkiliad 1adaesrt Heen eamipationof thefodawing, gemay bg learnef pyepmackicpi ct s a
cross-segdional view of a schematic of the casing and assay device of
Figure 1B, as viewed along line A-A". Figure 3A depicts a cross-sectional
view of a schematic of an alternative enbodi nent of the assay device of

t he present inventi on. BRIGFBESSRIEHIONSON THESEKSERESonal vi ew showi ng a

schematic of an aFigerenA dysicdfarsagedatizidf adfenttabvieangtl @ asesalevicegfend of the
assay device presented in Figure 3A. Figure 4A depicts a cross-sectional
vi ew of RICSERBYEREQN of a third enbodi nent of the assay device of the

present inventi on. 'Fh%“ﬁ?dc\é}ﬁctgﬁl%}?eﬁﬁati% o?rag?)%x%gg& LAl aVcira i}{’(é%t}&t‘é{n‘ a

schematic of an alternative arrangenen the reagent rel 8asing d of
t he assayneadenbaitmpitedantedyidavicEofjthereknt ikveuioa. SA depi cts an over head

view of a schematic. of casing contajining an assay device of the present
i nvention show ng Bigwm %‘?Pr’n%tﬁé%‘aqu'é?Fé’Qﬂ‘%‘n‘t‘e%P??ﬁ%he"'z"élﬁé’tfélﬁeo‘ﬁsmg and

assay device of FigurelB, as viewed along line A-A’.

Figure 3A depicts a cross-sectional view of a schematic of an alternative
embodiment of the assay device of the present invention.

Figure 3B depicts a cross-sectional view showing a schematic of an
alternative arrangement of the sample receiving end of the assay device presented in
Figure 3A.

Figure 4A depicts a cross-sectional view of a schematic of a third
embodiment of the assay device of the present invention.

Figure 4B depicts a cross-sectional view showing a schematic of an
alternative arrangement of the reagent releasing end of the assay device presented in
Figure 4A.

Figure SA depicts an overhead view of a schematic of a casing containing
an assay device of the present invention showing an alternate arrangement of the
separator.

Figure 5B depicts a schematic cross-sectional view of the casing and
device of Figure 5A, as viewed along line B-B’.

Figure 6 is a schematic showing details of assembly of an example

chromatographic element.



Figure 5B depicts a schematic cross-sectional view of the casing and

devi ce ofwdrpgsres SA, as viewed along Iine B-B' . Figure 6 ipETAUSHOCOESS®RL | C
showi ng details of assenbly of an exanple chronmatographic elenent. 9 WO
01/ 55723 PCT/ US01/ 02554 DETAI LED DI SCUSSI ON DEFI NI TI ONS Bef ore descri bi ng
the present invention in detpglraAnED préeuksIorder stood that this
invention is not limted to particular conpositions or biological systems,
whi ch cyErINefICRQYrse, vary. It is also to be understood that the

term nollogy used herein is for the purpose of describing particul ar

embodi ment s onl y, Befeteidssanibing the erﬂsga ingenben fin detail,ngis tabe uné@r@ltomhthahu S
speci fication nd th nded..cl.ains, the s "an" and
“Pher | et inndp uPRPERCHFUSH SowobiEnd bR Rical Slys Sl

ot her Wi $€coukbd)varyl qt is@XBIbe undérefosd &He eheltrmiologl @acEIMreinks Ri¥itRg par t ner”

i ncludes a conmbi nation of two or nore such binding partners, reference to
"an analPytpese phddsgialisg mlsacukaégmb@dlawmsymés and jonat frtendeaddo byhmitiag.dasi ned

ot her wi I if L&Ld w e sane
meani ng "5 BhisSEFIALARh AP GedppBicl b ShEBRTEPIE Pu o TR,

whi ch t fcludevjeaiai mferﬁﬁshﬁle%theéblﬁthﬁmgénr@rmctmb bﬂﬂavﬁadThm éor exlampd, m I ar or
equivalent to those described herein can be used.in #he practice for

t est i ng Te/frepReiopRdsisatablerRinding gartnery ! P%?é?ffl patien f fWQ & e SHER hods are

descr i Dechdhy Slrfhrerd &f@l%ﬁ&rﬂob A enARE" Hcﬁld@l A8 pLEAGRL drflYROKEN, the

fol |l ow ng m nol ogy w | e used I n accor ance wth the definitions set
out bel ow. The ter{ﬁnlésasisﬁyediﬁhcmse al tacheidalemdesicientifc tems usdakchaein

mul ti-c onent chr omat ogr aphi ¢ a parat S use th ction and/ or
Teasur oRaTR R GegR g comay SRB oA i et sy FUPR EE R Shrat ogr aphi ¢
el ement wlﬁ@H e $nvctian PRidiAsS AR ﬁ&ﬁ&rﬂleﬁmd@an@mate@lammmr SeqBRafiAS Matrix)
upon whi ch the sanple can be appﬁled and allowed to magrate durlng t he

assay prt@th@s@d@scntr%hqr@nwan bepgsiddn teprpetioedortesting effthe presenttieengiont i on of

t he chr onmat phi.c sarrpl e is admnistered or applied
during tlheeprggglg? atelrhai ?ng%empéaggggscpéfég Wg end" refers to the portion
of the chromat ogr apkseribl@RblclGinsigathe pRsédienveatiph ahé RERWRAY end, and at

whi ch one or nore_ rel easabl e assay reagents are incorporated.
terminology will be used in accordance with the definitions set out below.

The term “assay device” is used herein to describe a multi-component
chromatographic apparatus used for the detection and/or measurement of one or more
analytes of interest.

The term “chromatographic element” refers to a matrix (for example, a
solid matrix or porous matrix) upon which the sample can be applied and allowed to
migrate during the assay procedure.

The term “sample receiving end” refers to the portion of the
chromatographic element at which the sample is administered or applied during the assay.

The term “reagent releasing end” refers to the portion of the
chromatographic element distal to the sample receiving end, and at which one or more
releasable assay reagents are incorporated.

The term “reaction zone” refers to the region of the chromatographic
element between the sample receiving end and the reagent releasing end, within which
one or more binding partners specific to the analyte (or to a complex containing the

analyte) have been immobilized.
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The term "reaction zone" refers to the region of the chromatographic

el enent (g weest he sanple receiving end and the reagent pet/essingssend,

wi thin which one or nore binding partners specific to the analyte (or to a
conpl ex containing the analyte) have been i mobilized. 10 WO 01/55723

PCTI USOL/ 02554 Theek&hiPabelibohialt rdtad to heiibibehPolBihABROMARRG O bi bul ous
mat erial usually positioned at the base of the assay device. The term

" separ ausallypesitiosed @ the base oif dre assayudstvioee posi ti oned bet ween t he

chr omat ographic e nt .and the, absorbent .pad. The term "casing,.,

casset Lo, - o v haDeTat BRrHOE AT ln orePes el B b ER thponent of
t he assahrodfiYdgebhid\BlemBnSandrte st rteht pRASt a portion of the

chr omat ogr aphi c el enment, absorbent pad and separator and provi des some
structural supporie terae cagings “sapgitce” o ‘doasisg’t & useg hawes reders tadteri al f or
sanpling,.. of ol ogi . Orj.qj y ecrefers to a
comoundPdti Sumtatint obhe a8k BBlip Sl ol R BB A . T o

" bi ndi nghpafatdpeiphid letmsnidl atsdRintpidaridiesepiratoe and prRividss sorhe atrudtvadi ng pai r
which interacts either chemcally or physically to forma conplex. An

"i nmobi FYRPEH* binding partner refers to a binding partner that is adsorbed,
enbedded or affi j ¢ 3] SeMs nemnt Ly solid
substrate or mat ri)@gz?gllr sglglﬁégngf%?sqtgﬁ{e&pgsg{:egi on r%agﬁé{%%&{ﬁhg %SH%@YH% ogr aphi c
el enent bloldkiddi eligmsabl e” binding partner refers to a nolecule which is not
per mnent |y innnb%%ized‘pr affixed to a solig substrate %r matrix, and is
capabl e of ni gr at 18R (B ‘FHYNHeRFICFIP AERRIPIMRI OBGPIRIRISi gy 18 he deiTered &F m " GsT"
refers LR.QP& A2 dBife sequences derived fromthe enzyme gl utathione
S-transferase, an indicator nolecule comonly incorporated into fusion
proteins. O ten tfhs tgeptbinttngpatrente ussd hosinttd desstibaa nidnebaxiof @r ni nal

region of @ reconbinant protein, where it can function as a |l eader
sequencBmdearaias fich fidgap® <usBemiaily 8 Ryl oo FEmttriRles: Afce that i s
capabl e“imollidsHrGindnd p&taice 64k a Hifdihdd parRf iHUE ddadiBeS chibeliddd & for use
in the present invention include, but are not limted to, chromatogens,

f | uor esélixed orithenpgrimapenthieersemi-peavingbilnde 2 selid sybptate or araiyxEer enzymatic
substra Y, | dal ' . n al LJ b G and
o gant ¢ SEaRRE bl Bt Re ek etBlic SRR 2 clefeBANE Bl

partner refers to a molecule which is not permanently immobilized or affixed to a solid

substrate or matrix, and is capable of migration or movement for example, by diffusion.

The term “GST” refers to one or more sequences derived from the enzyme
glutathione S-transferase, an indicator molecule commonly incorporated into fusion
proteins. Often this peptide sequence is positioned at the N-terminal region of a
recombinant protein, where it can function as a leader sequence.

The term “label” as used herein refers to any substance that is capable of
producing a detectable signal. Various labels suitable for use in the present invention
include, but are not limited to, chromatogens, fluorescent or chemiluminescent
compounds, catalysts, enzymes, enzymatic substrates, dyes, colloidal metallic and
nonmetallic particles, and organic polymer latex particles. Particularly preferred for use
in the present invention are the visually-detectable colored particles, such as colloidal
metals and nonmetals, and dye particles.

The term “bibulous” refers to materials that are absorbent.
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in the present invention are the visually-detectable colored particles,
such as ﬁ,@)dlggﬂgl metal s and nonnetals, and dye particl epct/UBe1/62854M

"bi bul ous™ refers to materials that are absorbent. 11 WD 01/55723

PCT/ US01/ 02554 METHODS AND SYSTEMS The present invention is directed
toward RESAYOPRVARDSSYQIEM&t ection of one or nore analytes in a sanple.
The assay devices are constructed in a manner to allow for the controlled
rel ease and i nt er Abe prasensfinventiomisshisecteddgeandsassaudaviass fonvisitestiod of ang hi s

invention are t net hods, f det ecting the analyte, as well test kits
oot oyi ApreanalieTs aratple, Theliii e o RRR R Fin SHatErio A Bt
under st gRaohtolldtereRast drlrihleyactibh bf 8 aasdyl readent) Purtheaiicided Rethis
specification, the analé}ce can be any specific substance or component that

one i s Hwentiguae thymetbpdeior dgteating the analasuss well pntest kbemriaying ¥y si cal |
enzymat L&, QL optical analysis. Analytes of interest include, for exanple,
anti gens ?% h“%s ant i gens specific to bacterial, viral or protozoan

organisns); antib diale » ig .H&jli ng., heose i nduced in response to an
infection, allerg ; ) rae; .?pgr n@q_rﬂnfgs ._proteins,.and ot her
physi ol ogi cal  suBStfldsandeisiood by ths erdimaribeskileartisah woggrating Mspi n,

est I 0geQseciRaAGEIhd Alyte bR bOSTRIHRAER subMrck ©P SbRPOA S thadBARR dd5idMsh
factors, henogl obin, and cholesterol); nucleic acids; a variety of

enzymes of détentimgandioc measyymgride chemidal, phgsical cenagmiatic,cwwptiadl paslysisand

i | | | ut.ant,s: b f natural 0t hetic, .
S Ubst ancgav et fuetinade dor Al AnGeand (sih i 2 hests Rl B ibicgial of
nat ural vamabr pﬁd‘tﬂfz&h‘ﬁtdrgan‘i#@@,t AibB&icWhaliding thdie isthiced irdshsé hLardssay

devi ces and net hods of the present invention is extensive, and include,
but is Hgectionpglicsgic genctipmeor vatdisahagmesrasLpretests andoiss phusiologal i nhi bitors;

anti-in I Si e hmat | ts; i di tiLC agents;
anti-i n%%b%%ées‘g(f%i e%%ﬁ@%ﬁ %r%%%%ho%@o 1ci”§or171]a§ %tgﬂﬁlg’ e%ﬁ??%‘tg’c&gglpsa#é’, anti biotics,
ant i f ungatosieron@Bitdotdosierdilld, Bman gtdwit Ifadtbs] isensopdotdny dndichalesgdnt s) ;

anal gesi cs and anal gesi c. conbi nations; |ocal and system c anesthetics;

var i ous NB¢leieiagids; g yaretef sngymesithaapeutic spmpaundsend illisiyideiedes, i nsecti ci des,
POI S0NS corfilir BXIaNE knvif Hrlrf pBIGHaRLS: GALYIAKARE Ul AuraPbERARRILONS

(i ncludi ng angi na and yperterln)5| on nedi cations, anticoagulants, anti-

ar r hyt heulstamgesnt s, cardi otoni cs, cardi ac depressants, cal ci um channel

bl ockers and beta ,k hl ockers, vasodil.ators, and vasoconstrictors);
contraceptives, hoSibHgEedited By gee Slijﬁ%‘ﬁk“ﬁhe art, the Rumber of natural and

synthetic substances which can be detected by the assay devices and methods of the

present invention is extensive, and include, but is not limited to, the following groups of
compounds: ACE inhibitors; anti-inflammatory agents; anti-asthmatic agents; antidiabetic
agents; anti-infectives (including but not limited to antibacterials, antibiotics, antifungals,
antihelminthics, antimalarials and antiviral agents); analgesics and analgesic
combinations; local and systemic anesthetics; various biocides (including, but not limited
to, fungicides, insecticides, poisons, and toxins); cardiac and/or cardiovascular
preparations (including angina and hypertension medications, anticoagulants, anti-
arrhythmic agents, cardiotonics, cardiac depressants, calcium channel blockers and beta
blockers, vasodilators, and vasoconstrictors); contraceptives, hormones steroids, growth
factors, and the like; chemotherapies, including various antineoplastics; immunoreactive
compounds, such as immunizing agents, immunomodulators, immunosuppressives;
prescription and over-the-counter medications, including alcohol deterrents (for example,

disulfiram), appetite suppressants, allergy medications, arthritis medications, diuretics and
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factors, and the |ike; chenotherapies, including various antineopl astics;

im"runore%%w/gsnforrpounds, such as inmuni zi ng agents, i \o5ds@r S,
i mrunosuppressi ves; prescription and over-the-counter nedications,

i ncludi ng al cohol deterrents (for exanple, disulfiran), appetite
suppressant allergy nmedications, arthritis dications, diuretics and 12
VO 01/ 55%@%@??55‘6%%6‘%%’ mﬁh?ﬁsﬁie&rﬂ”h%ﬁ"‘é‘,cs’ iPYSHES F‘&‘é%eaéﬁ‘f-‘téi‘ca&}%%’ves,

ant i pr ur décofigestanf, btytiSthméfes, Madtserk]d¥Rals CaltioRants, BG58 &5 AYnS and

anti hi stam nes, nuscle_ relaxants, antioxidants, herbal preparations and
active c¥HY6Remponayiselaies, apthyitamingfAcheplogiealyorcsiye egenty ingbiding agent s

' nC! udi Uﬂlzh@ﬂr@é‘?hﬁ@Pﬁkﬂl@&lsp(ﬁgé%@ﬁl(g@i%at%n%ex%?%ai %e%fgahgﬂss ’agrngn [l he .

nmedi cations, adrenergic receptor agoni sts and antagoni st’s, Ol | nergic

r ecept orreagpon agionisewhdaantagzgnisisstimlinarpid recenyi ioyiispy Bidaaneddonizss, anxi ol yti cs,
anticonvul sants, anti depressants, anti-epileptics, antipsycotics,

ant i spasHBRLE BIePBRAPeRD SPXIRLIUSH 8 tCoRMyiaRts cantidsprgssantseantepileptigfiqui | i zer s;

various &%‘9&6&%&&,%ﬁgﬁEmBBﬁ§,§>sg§{H§Rﬁ&HQﬁts, ﬂﬂﬂ]&ib? sgdéﬁ%a Iljﬁfstr%{qr%ﬁ% gsof

antigens related to a variet acteria,”'viruses and/ or ar asi or
ant i bodi esioge nembinadomyithest compowrdsyadethahike.gens, for exanple, during an
i nmune response to of th se.or?anig , are detectapl e using, the devices

and methods of t hggeggr§§eéﬁF of ARIBEPT B RYarighy @f bAckEdr Yisuses 284/8k ens
i ncl ude, pdaatiite@io? af¥bodidsBenBdtddeainfidtel P morSafti@ R HoP Prlinp1Bafilrino Us

Borrelia, Chlanydia, Escherichia, Helicobacter, I_—iel I obacterium
Haerophi InMpwne egnomas woenetad thaseprgupishsnare desawblevsomithe tevicesmnd ntbagsl asna,

Pyrococc i ttsi nech sti s, .and Trypanoso See, ..f or . exanpl e,
the 1 1ot S s RebiabRton HOSEABREN N Bin ool BRTBROHM: SERE eafid fng von

M Kr 0or gaquiifeREAy cAbebglsBuls KBA Ji Niise Bo patir, CHBE RS CENMRE G hi ST ETR B actél,

http://ww. dsne. de/ species). Detectable viral systems include, but are not
li m t ed Hefiobagigripm,Hagmpphitlus. Methawhecterivm, Mathanesocaus, dbtcabagsininy i dae) and

par ai nf | i BJ X ILuses. herpes vidusgs, variola,
vacci ni aMgné 3{'{?5?&?&%%?%?3‘2@“ 627? elec?)gégﬁlg’egfe’ %eTrwp &n (B:%Or"ﬁ%t@ele’rf%%m??lﬁ’cl udi ng
ent er ovi thadiets ofindcrobiganisin gehes)protidedMADEMB-BrutsclidSdfdvingusas (rabi es);
rubella gnd ot her toga irtfses; papova_viruses such as Sv40, polyoma and

papi | | ondiKrporgawsmen ind Zedkulneayambl, BraunseweisfasreianyBir r virus, her pes

oL Wy M LR e M S MR L0 B 2
Dul beccovarighs gmisnof Iepattss iglenzaQriteiyaboigidac) dndrdraaflidnes (1980) Har per
o o B e o Ym0 e LIR bt 2 M s andior porasi s
devi ces gliolan@ ofe® pRBInd VIMBES (ifhudifi® Enteroviruses and rhinoviruses); coronaviruses;

rhabdoviruses (rabies); rubella and other togaviruses; papova viruses such as SV40,

polyoma and papilloma viruses; various oncogenic viruses (Epstein-Barr virus, herpes

simplex virus, cytomegalovirus); sarcoma viruses; and the like. For a general review, see

Dulbecco and Ginsberg Virology (reprinted from Davis, Dulbecco, Eisen and Ginsberg’s

Microbiology, third edition (1980) Harper and Row, Philadelphia, PA).

In detecting bacteria, viruses and/or parasites of interest, any number of

binding partners can be utilized in the assay devices of the present invention. For

example, in the detection of host antibodies to Mycobacterium tuberculosis, antigenic

peptide sequences such as CFP-10 (Dillon et al., (2000) J. Clin. Microbiology 38:3285-

3290), Mtb81 (Henrickson et al., (2000) J. Clin. Microbiology 38:2354-2361), DPPD

(Coler et al. (2000) J. Infectious Diseases 182:224-233), A60 (Cocito and Vanlinden

(1986) Clin. Exp. Immunol. 66:262-272), LAM (Hunter et al. (1986) J. Biol. Chem.
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exanple, in the detection of host antibodies to Mycobacterium tubercul osis,
anti geni o ARRYSde sequences such as CFP-10 (Dillon et al pcTAa®0@2ks4). Cin.
M crobi ol ogy 38:3285- 3290), M b81 (Henrickson et al., (2000) J. din.

M cr obi ol ogy 38:2354-2361), DPPD (Coler et al. (2000) J. Infectious

D sease ; i i ) j i
R e B L T S
01/ 5572XTRGTSRIBOdrbOR BEal. (12682). A28 45pl R3mibhol. EBFAT-461), Adkdea setrgent(Hatboe( 1995)

| rmnol ¢ (5861 HResr Tmehs25er o 1rEpbER eBs (SAekta) T ordd L4
52: 293- 342) M1 k@@s@@b%}%a@%ﬁﬁa@ﬁa‘s had&korPdnd 1(12{%8&&1 913-9? bibet. Inghi.  Med.
118: 589-598) and 38kDa PhoS (Anderson and Hansen (1989) Infect. |mun.

57: 2481-57488) -2488)i Additianal anttgapimiequersgswhichsante diedasrbipding Padnus ithi ndi ng

t i t he .as. devi i ncl ud BN .t 0.
aser balf fe e L RELaGth RE rbint e T Heforliil uh G iibdiions 400°
99/ 517480(53 ok kN ertricRbon) st VWD WO 92511783 (Resirly eftalg) WO 99/ M) 1IB8(R_&A#6 al YAl der son
et al.), WD 98/53075 (Al derson et al % WO 98/41533@{iac0bs et al

Vg%f] 32880 (S HYA (éﬂdeasonzje,t alDIED 63675 Giylklerson chrld, WA 9BAAP33 (J\?@bgé‘%éaosg
(Mgdel ah RPORRIS6: (B8F 4 % P nobraob 99 Pde addPRAEL MO 5 MR ar

al.), a t . al vely; i ppid
or cell Q&b@@%@%@%éﬁé ggegegh‘%@éievﬁgf)%@gﬁj% g‘%:eﬁygtsaxl)’h\g?gg esgléz !mbeds1E glrjc}\ﬂur =
tuber cul Rjogelea et\é@.?,%é)%zm,@y (MeRSSNRRT L&dhoalw 0Fp094Jva rAst ecdli) omdof

antibodies to H pylori, antigenic sequences such as those cited in
W98/ 493V D048 Recdlet pl.). WAIBSHAB O uiigHt tipidetrugiures or coibwall/ 56815

(Berglindh et al.), W) 98/3276 i pps et al., 98/ 27432 an et

al.), \Aﬁogypag%%ggn(laﬁﬁ{gﬁgﬁﬁﬁfu% agﬂlo%ﬂ%w}bfgf%‘)ﬂ( @%”%‘é‘”ﬁl‘% , (\% 97/ 21103
(Ber ni e wosAo025 b?%r&h@&fct bi. Kieor DA dt Etfon @ Sn GRS d3eo eMph Ry S dntidadt t i onal
such sequences (both nucleic acid sequences and/or peptide sequences) can

be i dentseficades sughmaatheserbisad infWRABI4P21 htfchorbehidd.ciVAl IHAIHY{Sauth et abh as

Bi ot echriaey o BrRr RS A A kSRR AL ) WO BT Repeh e e
Sequenc el Palvabes £2562! (Mhypraarset(@Pyl WOM /082684  cd-tf £ SEY UM AL Hi3aBemni€el era’ s

(Rockville, MD) Discovery  SystemlM database, and the |ike, by one of
or di nar yalg4andjothes likp publidationy¢an b eqieYsds The device according to the

el o5 of bi ol ogi A1 HH S Bbighe SRl pichtic adlicGRichiid A ABERAdees 11
sequences) can be identified from a number of public and commercial databases, such as
the GenBank® and EST sequence databases (National Center for Biotechnology
Information, www.ncbi.nlm.nih.gov), the EMBL Nucleotide Sequence Database;,
Incyte’s (Palo Alto, CA) LifeSeq™ database, Celera’s (Rockville, MD) Discovery

System™ database, and the like, by one of ordinary skill in the art.

Sample Sources
The device according to the present invention is particularly useful for

detection of analytes in samples of biological origins. Such samples include, but are not
limited to blood or serum; saliva, sputum, tears, sweat, or other secreted fluids; urine or
fecal matter; as well as biologically derived fluids such as cerebrospinal fluid, interstitial
fluid, cellular extracts and the like. A minimal volume of sample is used for the assay
device of the present invention, particularly as compared to sample volumes used in a

flow-through assay format. Desired sample volumes range from about 1 pL to about 500
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limted to blood or serum saliva, sputum tears, sweat, or other secreted
fluids; WoigiRsPps fecal matter; as well as biologically dect/vesi/kbsi ds such
as cerebrospl nal fluid, interstitial fluid, cellular extracts and the
like. A mninml volune of sanple is used for the assay device of the

t : i cul
Pl ow t nPECHETSAE0 R ¥ e ORERRR pRAIT O MR TR,
about SQOHE%mpeéféﬁﬁ@%n%gﬁlmf@ﬁS;ﬁﬁ about pugf.erably fromabout 1 pL to

about 1004, nore q_eferabl fromabout 5L to about 50L, nost preferably
bet ween about 10L émassabéngcegtthepn@eatsgmntl@évs b@eépntbnéhrpg@%@rﬁsumventu on

5 Daseds o RuTghA% B°SRNTaEls, T niihs M habh T ibd f sulpRgssaYs, The

bi ndi ng par her s i nvol assays 1 nc re not

| i m t edaésays inbRidé,Mut amd rivg libdired ItdSlgh@&ilrosnngalﬁhhdh@(i?ﬁlr&l’uﬂltlaﬁdy gehartigen bApt en;
hor none and recept or; biotin and avidjn; carbohydrate and Iectl n, effector
and r ebaNEBMORBPRLYIdISCEnion hiota 2 avidsT ae&b@hgdra@lfaéﬂ@%meg fecdor a08hi bi t or s

and co C [

a0 COTLEFRP R B GALL s SRRUSORR A D B ISR B RRR)
consi denededtideisequegcesd Thus, madbsmpt1MS armlmthphﬁsmmisdealdﬁ:ﬂc&ss&xfor The devi ces
of the i,nventian are artlc wel | a ed to detectin

ant i bod$SRARSIGHEAN BPWB? H@'ﬁgé le%e‘iﬂns hB‘El‘ym%fﬂ ﬁ@é’ﬁ lﬁu??di ng partners
are knowphcgﬂg]m@rgggeddet ected using the deV| ces herein. A nunber of basic
texts describe antibody- antigen interactions, antibody production
processes, and ot Ade dewtestddhavavemsia, are pmluuihaﬂgWelleldgptedBmdﬂeﬁmgck (ed.)

1995) Ant.i bod 2 i F d . NY;
\toart ornipoal BhnetrhgaRe’ Aforahts SRR G S B oy SRkl 1 R ac
Oxford afid €f5be @sé&édilsul%ml: as@lces%%m( ASmberat b&@@ﬁéxﬁ&&h&ﬂﬁé@nﬂgoﬂ otocol s

Humana Press, Towata Paul (ed.) (1999) Fundanental | mmunol ogy, Fourth
Edition anmgeppntnta@tlons Ratihody prodpctiortptocgaes, @nd other Glatedmatipisonewding, i n

| mmunol Qgy Hay | wandL (198 t|b
Labor at S%y % %&@fﬁﬁgg%ﬁm ol POt %gr?eé% q;om}zanéfs Basi c
and di N\caddcmrraﬁy@t@gyls(%t) Angidody Eﬁﬂg@erkﬁdAQ&hctchU}&bb@a&h IRIS at (D)@IS)rdN t os,

CA, and references cited therein; Goding (1986) Monocl onal  Anti bodi es:
Pri nci plPess, é?}’éfOF“r Faglapd Raphi(1995) Antbodyrk Protacols/Humana®resand Kohl er

and M1 g6}, 917@ (éﬁla) (Eé@)%%darﬁ?xﬁaﬁ%nuﬁ%?&&y FB&YA Eﬁm%ﬂb%g\'e{}ﬁﬂﬁs Figure A

represents aS| e 1 I'l'ustratrve empodr ment of the assay Ice of the

pr esent Rianste N. Y qrColifas aypodeCurentProwcals ipbsmdnabge WiktyibregigNy;,c el ement 4,
Harlow and Lane (1989) Antibodies: A Laboratory Manual Cold Spring Harbor Press,

NY; Stites et al. (eds.) Basic and Clinical Immunology (4th ed.) Lange Medical

Publications, Los Altos, CA, and references cited therein; Goding (1986) Monoclonal
Antibodies: Principles and Practice (2d ed.) Academic Press, New York, NY; and Kohler
and Milstein (1975) Nature 256: 495-497.

Assay Device Embodiments
Figure 1A represents a simple illustrative embodiment of the assay device

of the present invention. Assay device 2 is composed of chromatographic element 4,
absorbent pad 6 and separator 8. Chromatographic element 4 includes three generally
contiguous sections: sample receiving end 10, reagent releasing end 12, and reaction zone
14 positioned between sample receiving end 10 and reagent releasing end 12. The device
1s constructed such that separator 8 1s positioned between chromatographic element 4 and
absorbent pad 6, and can be removed to allow contact between sample receiving end 10

and absorbent pad 6 during operation of the device. Separator 8 can range in size from
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absorbent pad 6 and separator 8. Chromatographic el enent 4 includes three
gener al | yvo g@$¥r2guous sections: sanple receiving end 10, rpexgesol/orsed easi ng
end 12, and reaction zone 14 positioned between sanple receiving end 10
and reagent releasing end 12. The device is constructed such that

separ at @kteRding tIROSitHré RAGH mmogapm%t%a@%%%&wl dafipld absor bent
pad 6, and can be renovéd to all ow contact between sampl e recel ving end 10

and absaedsemng gahltboﬁnbmrngtogpehmqlmrmﬂ tIhedditavm @epor@epaf wparatd Somay r ange

in S|zefr 15 WO, 01/ 572 PCTI US 2 endi.n tire |l ength of
chr onat o’étreawh ond g O%fra%?l Cg h gﬁ?ryg egelvﬂ%g 5\}5355 on io of
chr omat oghieghattved) &TeddentireldaBing@elil 12 @ chrdamASgraphic SEmeARAr at or 8 may
extend beyond chronmat ographic el ement 4, at elther sanple receiving end 10

(as shown) or al (&vematogrphicalcmendean be anitsascHulosnimembrask, & heworat ogr aphi c

el ement 4. %ﬂf@t@ﬁt@egmk% g?AtSﬁnRSfayﬁrg%rglfs e gcg&ﬁsﬁééw & JERTbrane,  a

por ous I'TB.t i X a%enfs are

i ncor popettexﬂs bﬁtlﬁompexg'rzfphm clpaeiti4oriangile méﬂl@tmrlmwreé@ﬁﬂmleﬁs1n§anpl e
receivin 0 and/ or %gent rel easing end 12 of chronatographic

el ement © gd i%lﬁ fehrpg r"é’é‘ FRENt qanfrthGiCompEist pérver pabspibsnt magtieh as
filter Radels Mier Baltl Pt poldl atix WIREah dgafidhdl Q08 reARARY L €agent s are

|ncorporate bent "p 61s prepare rom any absorbent or bibul ous
mat er i alcoffopated. e Absipbent phd btiepreparpe ifjont oat absbibentsarfiibdoesmhbiridisgforand hol d

aqueous |1 en t devi.ce is i eratio I.n one, enbodi nent,
sggar at 81‘3 F’sﬁ%rpﬁﬁ?fpﬁ’rag lgguff‘ Wré dqf?i‘ﬁ)é‘ﬂ‘ieal‘s P%‘Heﬁ"}}% tHe 39580 pi ece

of pl asibdice RQh ¥BSLASN. H@%%{%ﬁﬁﬁéﬁyseﬁﬁram% i$ FdtBred onRhn iRpdrRARL i Ve
enbodi ment, separator 8 can be prepared froma material which wll allow

passageﬂwe@h sa@fmmﬁmsmegq ploplasifct mly@st@emlmarbcp@ate, odthsflikei feansuch as a
sem - per al whigc S exposure to
i quid. rﬁ'f‘}%Vee O%bm%nqv?egwag‘fr fa b&é’ﬂi“’e"rarerda‘h %Fn&fm%ﬁ@ ‘ﬁﬂ SEERHO Tt he
assay  gesshEeofmRuedbiGolliohRReRd ESRIM pdribdeITiting) sucth® AffApeHBYIE | S

encl osed in optional casing 18, for rred from pl ast | c, cardboard, treated

paper, Slenduaerorsi materagl wiiekwilhflissolpe wiasrexppsure tckiglidg 18 has sever al
w ndows, or openi Btire ?9’1 g‘gle@ﬁ&tﬁgtglp naac}é ég%gﬁlg&ﬁt ed Otﬁr {he sanple

SS
receiving end, the Seagent releasin e Yeact on 28WéYof the

chr omat dg\}‘leq:):knccr(h’ﬂl@nﬁhé prdsﬁﬁﬁﬁi&ntluﬂ Yhe hs3af-i@lceis bBcloyddSh Bhaohadhgad or 45
(for exanple, a. colored |i is marked on the reaction zone and can be
seen t h|1§ g famplassic, CaAqnloéan Feagdpgpenerathreimilarregenals 4Brefaablie a

mar Ki ng c%égg %%@Lerﬁ?\%in@gwgaﬁ O%Enﬁlgse 26' ﬁ?an(ﬂfm Wh'?cqloé% éQ%art]écg%\;eg ?l?et h

enbodi ment device o ént’ 1 nventron,

separ at sample o¢cebvdes erfd, dm ma@nnqléb&ng@nﬂ,aarﬂlthct aiaetldﬂm)neelﬁﬂwal of the

separat Chro gn%{olgrgphic element, respectively. In Figure 1B, visible indicator 45 (for example, a
colored line) is marked on the reaction zone and can be seen through window 30.
Alternatively, visible indicator 45 can be a marking on optional casing 18, at the side of
window 40. In this embodiment of the device of the present invention, portion 85 of the
separator protrudes from casing 18 to facilitate the removal of the separator during
operation of the assay device. Alternatively, a different portion of separator 8 may
protrude from the opposite end of casing 18, proximal to reagent releasing end 12, to
permit partial removal of separator 8 from assay device 2, thus allowing absorbent pad 6
and sample receiving end 10 to come into contact.

Figure 2 illustrates a cross-sectional view of the assay device taken from

Figure 1B along line A-A’. Optional casing 18 consists of top portion 50 and bottom
portion 60. Top portion 50 contains openings 20, 30 and 40 seen in Figure 1B, whereas
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operation of the assay device. Alternatively, a different portion of

separ at orw@ o123 protrude fromthe opposite end of casi ng pt/usptossyal to
reagent releasing end 12, to permt partial renoval of separator 8 from
assay device 2, thus allow ng absorbent pad 6 and sanple receiving end 10
t0 CONE batiotn FEHILAGD hafkﬂigbﬁ 7 Wlhbl‘ﬂé&&ﬁé&&e@f&ﬁﬁ’é&fﬁ?&% %&Hck&’xb&w of the
assay device taken from ure 1B along line A- Optional casing 18
consi st sb@wegroihe Hwe endsrpfie @ﬁsdmbkyt thdepmntof mllwgenfmlymsmmmhaso cont ai ns

openi ngs LD F 16, WO 01/5

PCTI USOlY%%g%ﬁQﬁ%%ﬁP gssggg?‘fl%enarg(? l%‘ﬁ%’ﬁl\é{&t%%e?hwlgﬂn 8%%@5@ or the
di f f er enigeaking U&Bﬁﬂi@&najbﬁédﬂﬁmeﬁﬂ@%ﬂhﬁhﬁd}d&vﬁﬁe thematoeeipdivelehB® desi gn
of casi n_&) generally ensures that various parts of the assay device are

assenbl e®-Mhich iy PpEYergdeabols semarpier8l, MduichaR dhmde gositipnegdaborgabsgrhent t hr ee
ITB.]OI’C /S i e nt. 70, which is
positio %g}g()@ébgﬁgt a%?ﬂmi%ﬁsﬂmrg\gggrr I?g&%{é&#é ?néine ,aeﬁgg/rét absor bent
pad 90. I@luamrg'emglﬂphndr@lc&@fENne?lQOC@}ﬁioﬁﬁlﬂ»y ehradadipgraphie eRimenn@0 esxd 100,
reagent . re| easj n end %Q)' and reaction zone 120. Optionally,

chr omat draijgried te| é’r?élﬂf‘ okl thisembhodirent @t ths RiessabIVAIquagational n t hi s
enbodi ne i h@n@} 4 fls attached to
and cons?ﬁrg?gyﬁgre{l&gt%r%gﬁgyeﬂétggggarsllgﬁ%a ef%%“(%e% %r%g)mat ogr aphi c

el enent chdomethgiaphioidnmma 70 r\eh@emutroluelamg@t -beatinp4adi I4primpreznedd withh

rel easabl ents is ed and thus constitutes part of reagent

rel easi ﬁaﬁéﬁ?%fﬁgentﬁéégﬁ%ﬁﬁ 6‘?&9&?%6“@8%%% drageBLrel 5&?691‘158 as

vel | as Reggnbh hoadoion@idiGoRRéd Ralcatob390 aQ%ll%%h%bnfz%iBMdP@ Fomer 120

al so contai ns known anti bodi es or known antigens for exanp Protein A)

for use H¥. Qnionally, §9acm¢mzome ls?é)rﬁﬁoecqrxwraq)lpiqvedarttdvocm&m kpv@Oaritigahs i s
ositio eivin of chromat ographic el enent 70.

f rk?"dr e%%gier B {Q?dnt‘% B giFde g"‘i‘té?qgﬁ) i%? i i

The sanplie 7S 'y via capillary action towards
reagent - r ecei vi ng £esmpltQs &plied tOHHINAIY PPhatis PoSIBAEd dWr sandflRFERIRhg 80
prevents the sanple fromflow ng through chromatographic el ement 70 and
into und@f ypﬁéclaﬁwwhl%@@nw 70 hesample is alpived worpiasate daergls vieeact i on
zone 12 I abl.e.to bind to
(re spec PRkt [dagi TGN nk Bnd P SRRkl bic T RE e 120

Once t heSeparapir80ipasveat\ike eample foti Mwmgnl&oﬁglﬂchrbﬁ&tdgmﬁijm@éleﬂxebtwazhﬂ wet ting
ed indicator_ 150 an _aqueous solution is added to

LLSRT néﬁggh@tg%ﬁg.%ggm@n t pah 0 nWhile thesamide pargesiacnossreactipn darcotilafisi ¢ _
el enent anzg? e GERBLAL ﬁlrﬂl]ggadé@e;ﬁn%egol@vo& bld s ftggalﬂggsr@rgesor al | ow ng

sanpl e recéiving end chromat ogr ap Ic e ent pad
90 to camemabnlized dvithéx reactoort zooke 12Ad Once the sample has covered reaction zone 120

35

(as indicated by the wetting front reaching colored indicator 150), an aqueous solution is
added to opening 30 situated over reagent releasing end 110 of chromatographic element
70. Separator 80 is removed by pulling protruding end 85, allowing sample receiving end
100 of chromatographic element 70 and absorbent pad 90 to come into direct contact and
reverse the direction of the liquid flow. The aqueous solution releases the assay reagents
incorporated within reagent releasing end 110. The aqueous solution can be added prior
to the removal of separator 80, concurrently with the removal, or immediately afterwards.
A reagent such as a second specific binding partner labeled with a detectable label such as
a naturally colored particle can then migrate into reaction zone 120 and react with the
analyte-binding partner complex, enabling detection of the analyte. In addition, known
antibodies or known antigens can be included in the chromatographic element as

control(s) 170.
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reverse the direction of the liquid flow The aqueous solution rel eases the
assay rea@yiiss723i ncorporated within reagent rel easi ng endpdt@soildzessagueous
solution can be added prior to the renoval of separator 80, concurrently
with the renoval, or imediately afterwards. A reagent such as a second

speci fic binding pagiR8n dRas £erod-bdiBnslaL&S baEhdraRflodBHER R%he @

naturally colored particle can then mgrate into reaction zone 120 and
react vmasnytdwmce@tﬁaie;mesebt mdmtg)npél‘rmm@nb@bmpntex preferadsl when algererici on of the
nal yte. 1n_ addit can i ncl uded

n,. kn ...antibodje %nt g ns
" e cApUreroh b e Raf b SobTrSh % Y bR o5
PCT/ USO 1{/&25%01151'5@%@0&&@@10 &ldSootoh] P62 CLdppk 2M) Skading200hBer ,
enbodi ment of the assaa/adew ce of the present invention. Th| s enbodi nent is

pr ef er r @eRRen22), 3af apd 240, 3disraps boramparti2d Sdies pynpgrt 265 campersateer
nbodi i Fi | ' | i sts. of t
SISt TR L] ichac e PR 0554 00 20 BUAGS! RAeRONFL 000800 22"

and 240,is viremaagrdpbid elempiar27024bichaspsitped hbéGbseparacnZgewhich i im t he
difference in thickness hetween the two ends of the assenbly. Enclogsed in

casi ng 29p0siiencdpeYRASEIApHRaY 280e frbtomatographscdemeny 263§P*@§1%ﬁ@653§%‘?/e
separ at qgce%ﬁﬁ% gﬁﬁ]e.?é‘dq ré eﬁH‘éfEamh% f:lrl)(p§1d H@?&cﬁ&?i’&e&%o %ﬁ%%@ﬁg&aé r eagent

Chr omat ogr ap enment” 270 consi sts o sanple receivi ,
rel easi ngatﬁmﬁethkﬂandamdstrteaspaxmnf gamde B201vin@udrnidd0dl offchtdneato@3phici s at t ached

to and cons es, .part. of, sa recei i end 300_0of _chro ogr aphi c
L enont St o R nigRa SRk e gl sAE ISR eane! MEBEERAPIE s |
rel eas a%fgen{s%‘gt%héd t§arﬂtéoﬁ§th§fés b%t @F'H:a% %lbés&ﬁgeéldpﬁrot P‘?lfterrﬁ@%ﬁ'i)e

rel easi ng end 310. |ter 330 can divided 1nto additional reagent

beari ng szbmwdseﬁltoAddlepndtrﬁag@mybeaasg gorend3Si Altﬁmgmv@y, SBhowddn Figunal filter

336 cont i releas e reagents c be a for,,this purpose. Reaction
Sone. 90 il HET 3R SRR T Rs R o SN REn ey R Y BRRSH nal g

part ner Re3bfon S04elB20<oRtamBRbIGEIIAIICERESHY aSREIL hf irembbilizéBintiRMGRAfnanal yt e.
In this enbodi nent of the present invention, a sanple is applied to

openi ng 3990suchas aicapthuareagens vpeciSafppitiee tergebindlYlg end 300 of
Chro.”a.t ogr aphi ¢ ellﬁrﬁgtembgg %enfb‘o tlln ?%es%xﬁa&;enggntaai%eﬁqs {saaﬁghe({n%)sanpl €

recei ving end 300 between ana resen le) and a

first biopdhing 2patian&iocdted eas esmpletrbeiviag ext300/off dHesmsdERbRIC dlat&itvi ng end
300 or fraom rea?ent beari ng zone 335 of optional filter 330. The
anal yt e: %70y & finsf rractiqp igkest iHage a spplexeqeyying end M hegwasrgihgeralytg(dr al |y by

cobt | iy o e e LespaRini i PSR L A gABR T C

t he sar’rpré@i\%ing) and Bahomigorh hleagﬂgd”beanng zone 335 of optional filter 330. The
analyte:first binding partner complex is allowed to migrate laterally by capillary action
towards reagent-receiving end 310 of chromatographic element 270. Liquid impermeable
separator 280 acts as a barrier preventing the sample from flowing through
chromatographic element 270 and into underlying absorbent pad 290. When the sample
passes across reaction zone 320, a second reaction occurs between the analyte:first
binding partner complex and second binding partner 360 immobilized in reaction zone
320. Once the sample has covered reaction zone 320 (as indicated by the wetting front
reaching colored indicator 350), separator 280 can be removed by pulling protruding end
285. Removal of separator 280 brings sample receiving end 300 of chromatographic
element 270 and absorbent pad 290 into direct contact and reverses the direction of the
liquid flow. An aqueous solution is added to opening 230 situated over reagent releasing
end 310 of chromatographic element 270, thus releasing the assay reagents incorporated
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chromat ographi c el enent 270 and into underlyi ng absorbent pad 290. Wen the
sanpl e p3@9pesACross reaction zone 320, a second reacti grc@osH/ogsshet ween
the analyte:first binding partner conplex and second bi ndi ng partner 360

i mmobi lized in reaction zone 320. Once the sanple has covered reaction
zone 32 ol idhenvetbi . i i ndi cat or
350), s{e?lgée?lzt ’El?@%c@%&%sgsn ttla re%é&h%p%%rﬁp}ﬂﬁeg{egﬁgtg fr%eﬁ%agaggo’ZSS. Renoval
of sepacaicorre280whh ithgenmanip beintedintel ynafteewdrds0A. labeled reagenitagelaga c

el ement 270 an bsorbent pad 290.into direct contact and reverses the

i oot | BiFOSPeG He DA SHIeA Uk GRS R DR £ RIS BRni ng 230
i t uat eVl uhuGRGRALcIEPLARS thibrd MLardife 6 (HEMRATRLOBEAMAL CopbRIPE 270,

thus rel easi ng the assay reagents Incorporate 723

PCTI USOthet 28 5rate intreree¢tinn Zine 336 ard tmcswithiticonaptsed dwlddgedngrdomplaxg t he
renoval .of separator 280,  concurrently w.th the removal, or immediately
Lt walts SR IE BE G0 BLGE RENG AT Aoy SHRETR & ko #8685 ¢ ner
af fi xedcam Binslud&d RGhe bhnlatdd@hphsdiEiBmast & oAtk al7by col ored particle,
usual ly directed either toward the analyte or the anal yte-containing

conpl ex, can t hehikeiiseaye anather embedimsnt ofdheagayp devide peeprestth t he
capt ur e ARl VLG RALL ORI CATRRE X sim S lUBRENRP | DEL IRLGE F A 8 the anal yte.

I'n addit} on, khown an nownrantrgens +can ncl'uded in the

chr omat ogtiamhicasigd 40E1hicaly eomsidtObBtop part 410 kedvbstom Yait 448016 hHagdpodi ment
of the assay device of the present |1nvention can be constructed taking a
si ni | ar O§RsMEAA hag epeangs 42043 hand 449s whaigas betim para#13 Bas fprandos i cal | y
consi st 4 4 casi ng 400
has opesyiEgS AR iR BRI WAk parthe BRI e ftmbRL CTT 485 1o
conpensBhdofeadrin chengld400 Breareeatograplic eleneas 4Tk wiednispositibmal dods of t he

assenbly. Enc] gsed. in casing 400 i s chromat ographi enent 470, which is
posi | offared awg@ba? B S DS IONGA RROVS Ssetrs e 4B§75 FRASTEBYS e
absor begtmRA 7HnsiR P IThPE FaRNikg efd ﬁgf%agéﬂtqa%%§g StP51d, aﬁ@%&kt‘gozno

recei ving end 500, reagent releasihg end 51 and reaction zone

Opt i onatorfei §20e OBBOal; fteatSB O chatichel taradd congsttitesparsofpmniplofecsiamgl endr ecei vi ng
end 50 f .chromat ographi c el t. 470, ile ti onal .reagent-bearing pad
sa0 oo EerdPeaRerRh Rt AT Pulegimiont{eodtn LBl Bag S0 "conet 1 t ut os
part of ifgegendd witk rQashing réent3 1 attdCRR0L NHnd REAJHREs pﬂ%ﬁ&%&ﬁn be

subdivided Into different zones 545, 546 to acconmodate different
r el easatsfieasingzgd 318 Beagenhbeartpgrad Sl can basubdrvided wtd §iffeepnt zestes®ASi n Fi gur e
4B, one more additi.o

adi 01 oy TR B PP AR walenhudivhfs blBeR FAFEANY na 510 of
chr omat sigivapihi ligiet @me Bhe dridoreRddR{onalnoptiengl H80s samindirognated witled i ndi cat or
250 as \all\c?c{itlional releasable reagents can be added to reagent releasing end 510 of

chromatographic element 470. Reaction zone 520 contains colored indicator 550 as well

as an immobilized binding partner 560, for example, a capturing reagent specific for the

target analyte.

In this embodiment of the present invention, a sample is applied to

opening 420 located over sample receiving end 500 of chromatographic element 470. The

sample is allowed to migrate laterally by the capillary action towards reagent releasing

end 510. The presence of separator 480 provides a liquid impermeable barrier,

preventing the sample from flowing through chromatographic element 470 and into

underlying absorbent pad 490. When the sample passes across reaction zone 520, a first

reaction will take place between the analyte (if present in the sample) and first specific

binding partner 560 immobilized in reaction zone 520. Once the sample covers reaction
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as an i mobilized binding partner 560, for exanple, a capturing reagent
speci ficwooi/sdres target analyte. In this enbodi nent of thrECTUSEMOEES4
invention, a sanple is applied to opening 420 | ocated over sanple

recei ving end 500 of chromatographic el enent 470. The sanple is allowed to

mgrate t@teazal(hsyinbtcaﬁeb@y@ﬁ@wéﬂtmgﬁo@eféa_@lﬂng QURISISInIRAGR BE0), SRasbivBo end
510. The presence of separator 480 provides a |liquid inperneable barrier,

pr event i FA ReTEme¥erhbePYlHBEPTAtEWingrdiSSu Remavabefacpeatos 488 bengsreample 70 and
| NtO. UDREENNS01380 8F DB R0 H0G H015 SBURYE. RS 988 G TaRR, Feact | on
, a Mt ake p e the te

zone 520 i'rst reaction ace ween anal'y i f present
in the seompdothnduredefsts it dirpettorf dfche hiuidiflogy. pan haedoub 66lutioiikiddeaed i n
reaction zone 0. Once,the sanple covers reaction 19 WO 01/55723

PCT/ USO17R5% Agsitiogedoyerdesgqnt ieleeaine syd SHE Tihe aquegus slpion eandisi ng

col ored i $abPIo tﬁépamo@?spge@%%gor%@, co%{frraﬁp{e\@ﬁwﬁe%%vm%} i ng protruding

end 485. Renoval of separator brings sanp recei ving end 500 of
chr omat ommmediatelyslfemeards.4Thisadditiab 96 rib equecopasbld@én aliives whitroabyt releasndfact and
reverses_ the direction of

the liquid flow, An aqueous sol uti i s added to
openi ng %@Ssﬁég?atcfa&ﬁe‘&m&%bzqde‘ﬁ ﬂtther‘@f‘%eé‘%fﬂﬁaslé%oengi ut a%?eenég@‘ééus sol uti on
can be  adéRdreRER A tolRedRIWEMVRLoR bif @R pakRLr 83 araBRE URA SRitdy With the
renoval, or imediately afterwards. This addition of &an aqueous sol ution

al | ows nbindingipgrineste descodnd hihdingseaggnt cletcantpiex ofrseborid angdhind bhiding he
reagent sing.end. but also, enable second reaction ogcur between
a second® |n%9|aﬁ%glﬁ‘é? from Teagep %legﬁggff“zsg?]ﬁn actrﬂﬁsfaacélﬂflﬁafﬁé?%ﬂ e? to the
second bihidiregtive agkesnplacd b&w@&ﬂﬂie&%o@f)m%ﬁﬁ(@ﬂdAélﬁ&l hitixed tHiRAKRE biddddd ner s
are driven fromreagent releasing end 510 and across reaction zone 520,

wher e a PaTHIcF gllovenier defsctioneishpraprlep arddeipminatiangf thopssencesf the | abel

nd et o i ToRChfory KT hakBle BFko i Rffeeh bt RGBS, "Cnown

ant i bodi @somatokraphit el¢rhérgansortads 1.1 ncl uded in the chromatographic
el ement as control é?O. Referring to Figures 5A and 5B, a fourth
enbodi nent of the %? g to Figireni 4 and 6Bnd fuirthreaphadagentf shp rreseshst r uct

simlar ﬁl@eﬂt%tcaﬁfbeE% e ubB néfuct lsﬂniﬁa{?itétha?gfplggfg{ﬁ %%c?%ga%ﬁh% 680 is

a tine-controlled b ier such as a thin piece o abl e materi al,
or a natenbadimehtasepardtdr 6B0ss otive-wwaplied barierduck apathiuliece of sarair al

compos T onsll i be,Heed 25 Bydi oSl MG LYBE, separg o el wde, but
pol yvi nytdpdsldng Whgoh RAILELEDN a di@éo‘f*@ﬂ%t})pe BRrifoR ElcYldeCb@Cirdhot limited
pol yacryl ates such as Carbopol 934 (B. F." Goodrich), starch
to, hydroxypropyl cellulose, polyethylene oxide, polyvinylpyrrolidone, poly(vinyl
alcohol), poly(acrylic acid), polyacrylates such as Carbopol 934 (B. F. Goodrich), starch
and starch derivatives, polysaccharides, sodium carboxymethyl cellulose, xanthan gum,
karaya gum, and gelatin.
As in the previous embodiments, optional casing 610 consists of top part
650 and bottom part 660. Top part 650 of casing 610 has openings 620, 630 and 640,
whereas bottom part has support 665 which compensates for the difference in thickness
between the two ends of the assembly.. The design of casing 610 ensures that various
parts of the assay device are assembled firmly within casing 610. Enclosed in casing 610
is chromatographic element 670, which is positioned above separator 680, which in turn
is positioned above absorbent pad 690. Chromatographic element 670 consists of sample
receiving end 700, reagent releasing end 710 and reaction zone 720. In this embodiment,

separator 680 is a time-controlled barrier such as a thin slide of semi-permeable or time-
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and starch derivatives, polysaccharides, sodium carboxynethyl cell ul ose,

xant han @@g1/ss1e8r aya gum and gelatin. As in the previ ouspemosel/orssat s,
optional casing 610 consists of top part 650 and bottom part 660. Top part
650 of casing 610 has openi ngs 620, 630 and 640, whereas bottom part has

support J68stviMy rﬁﬂeﬁﬂ”ﬁ%ﬁ%fo@%i@ @&ts hbstef & @BIRW &F idHis kR aaderBigneen the
two ends of the assenbly. desi gn casing 610 ensures that various

parts ofabsdﬁberé%(hﬁmdﬁmadénm eawd@ﬁbhédbﬁﬁwqtrn)lo\mmmdﬂ aph 0 nyn@eH maEacl osed

Separ at areradty el B RIRbAR RS LR B bt B eoeBRRpid 600 "°

Chr omat eghage)i @p@dﬂﬁﬂ'ﬁﬁér ﬁms anasies tearf constifited paftef chmpRGe&iiving@Ad I eagent
rel easi % end 710 and reaction zone 720. In this enbodi nent, separator 680

is a ti B0 ebprpBIRfQZRRkG ¢1P@Pntsﬁl'<9hwa§T aptigniahresgentbearing pad THbeaniaiBing or ti me
bar r 1 er, o0 fiSrd iekaiBid tedectadis AR W BB REALR par BARRAERBERAT S °° °

| i m t edepél@dRedctioh wend 120 venedinslédblored dnticatanTb0143 walhastiespobilized preferably

bet ween 30 seconds &Pd 5 mnutes, nost preferably for approximtely I
m nut e) erfélter 730 is attached to and constitutes part of sanple

recei ving end 70QVHén @Y RO A&l %mtaséd%evi’&'lé &P{He%ﬁﬁ

1
reagent - bearing pad 740 containing one or nore rel easa i reagehtesls| S
at t achedppleedatnepewng 620 alttlmedaomsamwlf: reczagegiend Bleefxhngmategapliit0. React i on

zone 720, con s..col or di c 750 .as |l as.inmobilized . binding
o o gt QT i B bida eralS ara oY soten@uies| o g,
the saméfehSrec@PRigicad 710. smatagsﬁﬁﬁe%&yﬁmamméeﬁorﬁmmlngg {oRedsi ng end
700 of chromat ographic elenent 670." The sanple is allo to mgrate

| at er al lupderneaths apsorbent yadaé?(? fom am@t@mmeﬂéq@hpf 4T éasviemgnen@i e

Separat or 680 n towar

P o G B Y AT B Rl N P SRR B IR by e
conposi thegandlé) dnliie lsfi&ﬁﬁc Binding®aBBHT6Rtifinobikredan eddcibn Beiem®viin anal yte
(if present in the sanple) and its specific_binding partner 760

i mobi | |ti7;l@d) 39§ wialecthe sample passppacrogs| this regipe Bvﬁwlwmaéthew@n@@ﬂwe passes

th
0% S Bltpl R0 o 207 RS A\ RARS M EEYBEEBRSH 01 2one
separ at 505 8€paratbt 680awﬂl leive itherthecome ppeidibrrdissolvei ssmpleedy.cmgihet el y. 1 n

either case, the absence of separ ator 680 allows sanple receivi ng end 700
of chr of&iSolieadpsnce ok seneaier WPRloys sympleiratesving aady7UbohmPRACEER t h

absorbe@ﬁenp@l@6§@% afn?é’%(osﬂﬁlﬂ B&%unﬁ’da‘h@ﬁ%ﬁ’i%?%rb&}ﬁ%ah'6%'r@véﬂsﬁ’i‘é’thé“‘” agueous

sol ution can to wn positione
dlrectlon of the liquid flow. An aqueous solution can be added to window 630 positioned

over reagent releasing end 710, thus releasing the assay reagents incorporated therein. A
reagent such as a second specific binding partner labeled with a detectable label such as a
naturally colored particle can then migrate into reaction zone 720 and react with the
analyte-binding partner complex, enabling detection of the analyte. In addition, known
antibodies or know antigens can be included in the chromatographic element as controls
770.

Figure 6 shows details of assembly of example chromatographic element
800. As shown, sample end 810, reagent end 812 and membrane 816 comprising reaction
zone 814 are mounted on adhesive backing 818, such that sample end 810 comprises area

without backing 820 for subsequent contact with an absorber pad.
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over reagent releasing end 710, thus rel easing the assay reagents
incorpor@mﬂ,srsﬁgrei n. A reagent such as a second speci fi pcbuseli/orgsqpart ner
| abel ed with a detectable | abel such as a naturally colored particle can
then mgrate into reaction zone 720 and react with the analyte-binding
part Be{j_ conpl eﬁ, anRbldagrdglection of the analyte. In addition, known
anti bodi es or kno - i j : irc el ement
as controls 770. \Ylk—llggtrse gﬁg‘?{%‘g@ggggtag?’{eg%gg ség gg%ﬁ/ﬁg@%eg%&plﬁgw

chr onmat agililbddefleen@hiérs, SHOP anthgens koMY asaMfIeV ench §hOtherseagitaicoend 812 and
menbrane 816 conprlising reaction zone 814 are npunt efl o) .aldh.esi e .backi ng
818, sudpteetonofditfprent dpgpseriandsmsripaned usinga sygleamp ﬁo%lfgw Rgicabitd or
subsequ A a r 1 5 ; 2554
Addr s Hoghd @ Bgtesta oy gep%l?g?‘l{% @%@%ﬁ%gﬁ%éfoggx%ggég’gg% Eigs%*?@‘é%’& ces for
t he det pathbgenspdan breliliniqhlikzedi veittas ¢hemaad®nszons at theahtdangatograploc elexieand HTLV,

such thagt.the sinmultaneous detection qf differen i seagses C be
perforn&g‘lslfé? et eeprg%?ﬁbw@e?ﬂo“b‘iv%‘ﬁgﬁp?:b&? aﬂ“@s‘foéjevécﬁ Oieélf %t assay
devi ce. gMdbhidrPd Gnaltip RADRIVIRIESRA 8 giveR safpRIHiMilaAN] inti8Bdied SucHiak bhtient

pat hogens, can be immobilized within the reaction zone of the

chr onat bgmapfg@ oelgivrean be irimobiligedonl thegraction zpheohihe shromatesrapiii¢ on woul d
enabl e a, single device.to be used for detecti.on of .nultiple analytes from
a gi v_en_els,eBT?Bgél.s sl 1“%15’_5}{65 gﬁpﬁgo&uglé%%sﬁm éaﬂa)orwsl%mﬁ%iﬁélﬁ%f:%&%gg %1 gM can be
I Mmobi | iggegicarktdche si&psd 4 RBelz@BsecHic Bihging heAn@tfogdagdtion ofalffdremttypaas shown
in Figures 3 and 4. Such a construct allows a single device using a

gener i c ofjentdediss te thetsams pathogeiel ed specific binding partner for detection
of different type | -hodi t : 'uﬁ?:% devi ces
of the present in\slfgﬁtglgsggra%{r’lg&g%fﬁge E’%s%@gr\l/\?eggg? rgr%r%ge rbrgJeIﬁgllt v?%(%/ for

an alhyt e s€laitdatyi fonaraae detecti@ndvevairéra lal gilabdgiagdidodhranatb ggphjohissayassay s

wi t hout conmprom sing.in the specificity. This advapcenent is denonstrated
in the vetappranRreRisighinghe sprsifiniys diys adyoasmeshis (EJB’{%%EP@A {"h‘geadvant ages
of the javent | o T t ' L pects of the
assay dg%iﬁﬁ@,@tsgﬁitolﬁaoggl&ée@gstE}gwggttrl(glétliwé\g gstg%%%ng%@ﬁ%{@.@%ﬁgg@rdl ess of the
part i culimrengobadinvehmitedpd thyddnctianalaspays ofdby assey Hawed bahaddressphesent

i nvention does not need to inglude additional filtratio evi ces, such as
filtersPHRHIREGpRACTSAS %ﬁﬂht%ﬁggﬁﬁew?mr%c ar\/aﬂaﬂé)dva?qtéw%fe biTb1SSH cal
Fluids. geipt §agkBoRdhd brleboht inveRGEH EH8DoPNeciRS iftbRictadRonkNEIAGSRY devi ce,
which allows staged Tfeactions and sufficient washing w thout involving

addi t i odaVices, epsh as filters with special coatings, to handle a wide variety of biological fluids.

This versatility is achieved by the design of the assay device, which allows staged
reactions and sufficient washing without involving additional steps.

An additional advantage of the assay devices of the present invention is in
the ease of manufacture of the assay device. The devices of the present invention employ
a generic construct, which can be modified with minimal alteration from one application
to another. This generic platform is versatile enough to accommodate the needs and
requirements for multiple product lines. A product specific for detection of a particular
analyte can be easily adapted to another product for a different analyte with minimal
modification of the overall design of the assay device, such as replacement of the binding
partner to one particular analyte. Accordingly, it is not necessary to develop additional
specific detecting reagents for each specific product. Rather, the specificity of the
reaction is determined by the first binding partner while the labeled binding partner can

be a multipurpose generic construct (for example, anti-human antibodies or anti-GST
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An additional advantage of the assay devices of the present invention is in
t he easewqfogsmif acture of the assay device. The devi ces @CTUsSel/m@sssent

i nvention enploy a generic construct, which can be nodified with nm ninal
alteration fromone application to another. This generic platformis

ver sat i lagtissassdhbdied RaE QeRAALR b6 si@rslsa mitekally @alkéRpRAEIS). fPis 84 ti pl e
product lines. A product specific for detection of a particular analyte
can be &ug¢ a@waa@agﬂ%@pm@arecg& the deyaleniuent of gadiionalirapid@ssayarinivwhieh i t h

m ni mal 1 El i : Lan of evi such as
repl aceﬁ%%?ﬁléo{létgﬁseﬂ %?ﬁg{)eﬁ%ﬁg%%%{?‘%g#dstt ggg%‘%l%naerd tf%%%cgfa?a ag’y?rggretxccor di ngly,
it is nofaime@ehsstsptitde skeitivirg. dteiptdsertdhvensipg chdréforehetiacdsivoch theagant s f or
each specific product. Rather, the specificity of the reaction is

det er m B¢ thsycoptused forgirodich deYedonmagnt n Errthgrmoes. siwge thajapier compeneats tar t ner

can be § L J 3 r ] AL RO

ant i bodiﬂges{ggéj%ﬁl{e&%@%}e%g%%%f%%§%g@éﬁa&%€fﬁé%@h%%nt I %r(s)gl es | abel ed
with a detistemadmaéthbatdhangasc A podactivat facility mamdhanadg paediésalf@roduttsi s is a
huge adyantage. as conpared to the devel opnent. of fraditional rapid assays,
'n whi A COBE ProFen eyeBip ol s ASHsld 14 8}5’&38@{?8@‘&%_{1“‘18@68% bped for
each as@¥imdl Any 88nvERoriBRé MHhd MatdfalGAERH APlueh SEMFchhY feucelhige Present

i nvention therefore reduces both the tinme and thé cost “used for product
devel opwests of theratioar nore, since the major conponents of the assay device
can be used across a variety of assays, production paraneters can be

mai nt ai i ut changes. A production facility manufacturing a series of
pr oduct %&Son the present invention would use a single set of

manuf act uri ng equiThedsilovaing eRampies areRiffepsd fay i1nistratiore N0 o Bskildin thaart

materials, which in turn significantly reduces the cqosts of operation.
EXANMPL ES/IFRECOBBIZE dWirTigly of Anpraicabpasamptets hel cppbechingsds ati on. One of skil |

inthe art wll recognize a variety of noncritical paraneters that can be
changed. Exanpl e Exaswlgl devices for the detection of human antibodies to

H V types 1 and 2 Asasy devixes fentheldetsctianl didmsanRetbodient@iIVHyyed 1 and 2gens p24

and gp4l, and reconbipant J H 'V, 2 igen 36 re | bi.lize 0

"ol ot b edrer BEp B B BURRR, Rebr RaG T T An A oY 5 e BB BTE MY 1  onc o
a nitrogaMuha ngﬁmrﬁdﬁ@ilﬂlﬁmgﬂﬁ}zé’d{@faﬂﬁt_t&gfﬁaséoil@entfa%ﬁtrﬁﬁg'é,of'ﬁﬁﬂutp\r bor, M)
using an | VEK (1VEK Corporation, N Springfield, VI) Miltispense 2000

stri pi n§-Q¥eenbewt 0. pmgtrel ontmawezoceHloist pmetine of Bhm ayarage parmyze for  use as
an assayyiat L0 Afor, M uIRERL FVBRGVER 6P olafon F0PE R L) 10 M nut es

Multispense 2000 striping machine. Protein A was immobilized in the same manner for
use as an assay control line. The membrane was dried for approximately 10 minutes
before addition of a blocking buffer (Milli-Q purified water with 0.3% casein and 0.25%
sucrose). The membrane was exposed to the blocking buffer for approximately 1 minute,
after which the membrane was dried at 37°C for another 15 minutes. The membrane was
finally affixed to a membrane backing (Adhesives Research Inc., Glen Rock, PA).

A reagent-bearing pad was prepared using a porous matrix (Hollingsworth
& Vose, Inc., East Walpole, MA). The pad was sprayed with goat anti-human IgG
antibodies (Zymed Laboratories Inc., South San Francisco, CA) that were labeled with
colloidal gold particles of approximately 40nm, and dried at 37°C for 30 minutes. A
chromatographic element was prepared by affixing an untreated porous matrix to one end
of the nitrocellulose strip and the reagent-bearing pad to the other end of the

nitrocellulose strip. The assembly was then cut into strips of about 4 mm by about 56 mm
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before addition of a blocking buffer (MIIi-Qpurified water with 0.3%
casein ?/ sucrose). The nenbrane was exposed to twerbsmoekssag buffer
for apprOX| mate y 1 mnute, after which the nmenbrane was dried at 37C for
anot her 15 m nutes. The nenbrane was fi nally affixed to a nenbrane backing

Adhesi ve was
E)r epar ed %Zseﬁﬁgsgf&gﬁ %gp%)dalgat%% ti0 e%ﬁ the uh&@%@% Bﬁ? aﬂ{k ng%t Wal pol e,
MA) . Theansie revei/isgemly duk magelnt baa'tngqmﬁlattbn]’rm rat t}@(ﬁea@nt reﬂmdmgsen(i,zmded
Laboratories Inc. %@I‘@g % Franci sco, re | abel ed %d
col | oi diie 2g8gensimmq ip fhefgatioRiZene EslP Gil‘h‘?sséﬁ CYjfs Was agsembleddy, 30
m nut esﬁ%@ing(éﬁra%@'ﬁaﬂ gﬁgm ﬁe%'oﬁgﬁrﬂalfv@% o%ﬁ?ath@ﬁjl ?%gadc ie%)gl‘a?ﬁ SBGVéJt'HEr eat ed

por ous to one of the nitrocel ose s !
r eagent atmesrenhpadyauctt that dre cdgh ef thersdpapfitor tpéemdeﬂrfmlhemaasle dbheip. The

nbl h 56 23 WO
Sils gS?Zé‘IMST({%‘%%}%‘gg@I rr’]tt‘g?fSttluﬁtpaf) t‘?%?ﬁﬁgs%%?%]%@cg}t {ﬁhs s%rfqénlﬁent havi ng

the unt (Ratah HAOIRIohEX asdvelth€sepamlat) énd @6 ebp/hdlPo e cadil@was
reagent - bearing pad attached at the reagent releasing end, and the

ant i gensttichadbi | i zed in the reaction zone region. An assay device was

assenbled by ! 26 003 ARBUARFRN AR 1 S Was BRSO RALIn AL AR N9, then

| ayi ng a separ at of abov et sor t he

separ at gfid efthe oERehatd RapHihelearal viga f’fﬁ&)pe@lhg odretiagswpét meehﬁﬂgnTha\las
situated on top of the separator (such that the sanple _recejving end was
posi t i ofaEplap@yallewed oprarate datsrally and sRver 85 Rationgene i thg was

attache r ) npl e

Fecer vi ot ATOQATLS S RRNA BRbRlctco o YR A o B o

W ndow, opéhifidia thasasigg difdeely abavq]ﬂqe rmﬂoxakdnm/vakh}tlmmaxgamnbedieatcemalﬂhrye and
cover the reaction zone yegion of the rane,.as determ nlechlr‘gg Vi ew ng
the pr ol ¥<aHEFnsAreseRBNRE FaTRIC PIeEmROUnA L tishC AHIEeBHaHIR ARSI casi ng
di rect | yabavfe fdod zﬁ%élpfl‘leéﬁﬁ ns'%fyb&hﬁfﬁ@tlﬁq{dr@&qihﬁﬁe hRnihgd@ee HV

antigens present 1n the sanple re bound to these antigens as the sanple
fluid cdfaosmezbrteblewmg|thmsaatplmtnacllrﬁdtthelrmlmat(gemﬁdt’&e@tt@mmde afﬁert he

nitrocel | ul o,se rrbrane ﬁu ction zone) r’ré't\h l} the s eached t he

i ndi cat 8PPIPRIMaY yr 1 dgiapieq ‘ieo‘?f@p%l approxugafgly 4,20y & ﬂq‘ieot‘hsﬁ Bon {rﬁ?gé’g dr ops
(appr ox 0, yer,

Conpr 1 s SR ol B B T e O g g S A 8 v e
added t oveze sklednula sgrend ngemng b éheaasing jpdadabeve ‘élbmmenmlqasalend Of eI easi ng

o o G mOSTB TR, SRR TUE 20 Rk BT ABHMY) o g

gol d- | abglq&fh Se@br @RtHis Brdisle, tBolloidal gold-labeled goat anti-human IgG
antibodies). Immediately after addition of the aqueous solution, the separator was
removed from the assay device by pulling on the protruding end, thus allowing the
chromatographic element and the absorbent pad to come into contact. The labeled goat
anti-human IgG antibodies were then allowed to migrate across the reaction zone of the
chromatographic element and bind to any human IgG antibodies immobilized in this
region. The results were readable in approximately 5 minutes through the opening in the
casing. Typically, a negative result is indicated by the appearance of a single control line
in the reaction region. Bands representing either one or both of the disease markers will
also appear if the analyte(s), in this case anti-HIV antibodies, are present.

To demonstrate the sensitivity of this assay, a titration-end point activity

test was performed. Samples positive for HIV 1 (SBA033) or HIV 2 (SBB043) were
serially diluted to generate a series of sample concentrations. These diluted samples were
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antibodies). Imediately after addition of the aqueous solution, the
separ at oy \wgss793enoved fromthe assay device by pul ling oerctrhsopexsss udi ng
end, thus allow ng the chromatographic el enent and the absorbent pad to
cone into contact. The | abel ed goat anti-human 1gG anti bodi es were then

al | oved (b8edhdAR1 855836 408 {IEAALANCE NG AlpIE ana H6 QRARAGARNI ¢ el ement

and bind to a uman G anti bodies | Mo dinthrs region. The

resul t s awetlable wadkilsl (Enstant-ajgmkdfiomathedughs devicet @esneldbs duggnashies, openi ng i n t he
casi ng. lypical egatjve result, is.indicated by the earance of a
singl e &5@’@8{6, Hi}{el% Sf??%ﬁt E’e"é@t%ﬁ’h ﬁaeé'é"reoﬁl.he b’r?cdi[_gl ?ﬁnﬁgﬁgpﬁﬁ it her one
or Dbot h \adw tlagk AISLRSRs AREEYS cMttd], twd BIV-BABERAE shinpleH ENAPALB LRI NAAT N Thi's
case anti-H'V anti bodies, are present. To denonst ra?e the sensitivity of

thi s as<3y) waretdmplayddoriThsrintepsiiymf the tasviting band or bagsls wsee saoreredsuatianml es
positive for H WV 1 (SBAQ33), or H.V 2 (SBB04 re..seriall iluted to
bener at & Fesortellas B Ar I Inedfchbly Fag FERG i WL S5 ebhBo Lt 4 G5, o %2a
WO 01/ 55728, dPEAT/iP8R1inRA5BAWad RSS theh tHat pPthalcbfirolWahd. bot h t he device
described in Exanple 1 and two commercially- available test kits

(1 nst ant - check " f | BwresilisodHs enerisrent, @s fbulgsed oy Taphobtdleasly demjongtagier e; HI v

1/ 2 Stat ! . : [ [ ' ' : ., New
ok, Lt PipigV et EhBkivhy B ine hEokeficiny bl Solth BRI ASmeRAAhATRINNE 1y a
237) wertest &irpkemprYingldvaventionablateyal dfowt drefloveshiotighnchigsidgies. bands were
scored visually, and recorded as 3+ or 2+ if the intensity was greater
than that of the crumid DIA BamifarisdA@f Litrationténd Saiflt aotivity of sdrfifled pdsttivad ty was

|l ess than that of ghareQniy @lecRadS enddd@ih&syl ts of this experinent, as
tabul ated in Table I, clrearly denpnstrate the inproved sensitivity of the

Pr es ent SR Ia o> BAIRAL T ERIET ALy PALFRLT, BT
er’rpl oyl Vefit1+ohia atefa —HOWO —HOW-t AR odgn—tecnhnoro es=—7Fable 1.
A conpdr of titr P9 Ghliteny poi nt acti vi ty of s;ﬁ)l es positive for HV
with three assay embolfilfrent s Serum Saﬁ‘ﬂl e Diluti on+/ExarrpI el vi ce| Lat eral
fl ow Fljow through SBK833 no dilution38+ 2+ 3+ 1:16 nd +/ - nd" 1:32 3+ -
3+ 1:64 2+ - 2+ 1:1b842+ - 2+ 1:258*+2+ - 2+ 1:512 2+ - 18+
1:128 2+ - 2+
1:256 2+ - 2+
1:512 2+ _ 1+
1:1024 1+ - +/-
SBB043 no dilution 2+ 2+ 3+
1:16 nd 1+ nd
1:32 1+ +/- 1+
1:64 1+ ) 1+
1:128 +/-- - 1+
1:256 +/-- - +/-
1:512 +/-- - +/--
1:1024 - - -
NAA196 no dilution - - -
NAA237 no dilution - - -
Example 2

Assay devices for the detection of human antibodies to Helicobacter pylori
were prepared in a manner similar to that described in Example 1. Briefly, a
nitrocellulose membrane of 8um average pore size was slotted with one or more native or
recombinant antigens of H. pylori at a concentration of approximately 0.6mg/ml using the

IVEK striping machine. Exemplary recombinant antigens include, but are not limited to,
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1:1024 1+ - +/ SBB043 no dilution 2+ 2+ 3+ 1:16 nd 1+ nd 1:32 1+ +/- 1+
1: 64 1+ wolgi/s5%3128 +/-- - 1+ 1:256 +/-- - 1:512 +/-- - pETAUSQ/@O24 - - -
NAA196 no dilution - - - NAA237 no dilution - - - Exanple 2 Assay devices
for the detection of human anti bodies to Helicobacterpylori were prepared

in a mapRey S hﬁ‘tﬁg&@d&sﬁﬁbe(ﬂﬁWOMﬂlm e fRtbrine Whid @lddvior 20

nitrocel | ul 0Se nenbrane of 8m average pore size was slotted with one or

nmor e namiveteppeforeddosktngraith advedkereelan fesr (M.llhpQ|p@nﬁeéwa@@rwﬁn‘éa%@s¢lon of

ot ABhD 2 S on bt B biar e Bbhb PP e e 154 oy G5 P 05
PCT/ USO3AQR&S5K mlrﬁ'@eslﬂefcﬂh‘ bk 2ADdI6 A SHRsEHE DRl ARIBLAXThfing PhE

menbrane was dried for 10 mnutes before blocking W|th a bl OCkI ng buffer
(MI1i- @apmqpfareédlsm%pormtmamxm@a@ycdwwnhrgdafoarmmrsmlg&@)tlbmms thai nut e.

gg?ngl gf(\:v]lfe%?lggelngwath Sdaf goel% QQII‘EICFCQ o?gpp?iro%nga ly éaxqr%t I:ﬁ‘lre 1€a errlq Qéjarﬁ:‘l bef or e

£0 " menbr an ckimg FeAgent 2 beari ng pad. was prepar ed

usi ng apR@WAsslsaBEEd ¥t 30 BP3CWEELY fribrdate. aMMd chidtiB0 glgMcailémédi es t hat
were | abeled with colloidal gold particles of approximately 40nm The

r eagent mearqpng:d hcyaaiﬁmg aaplowsdnateu tathe3T@pleoecdngicndipéthepnérobrane use. The

chromat hlce af f.i xi us. mat i x .t o the
sl e PRUCR iifes SRS eip HES RERERE ey o ReePr SRR, e (e
reagent sb@agumhﬂaﬂe trdmbbifize EHISIbri bl @ash fGiRAdd o tHelt€actidhizbe such that
the imobilized H pylori antlg(b(n was situated in the reaction zone

bet ween betvecen (s t@iogads Thie assemhlyl Wasilen ¢ drfo @uptrip srrsoximately Amampy oxi mat el y
By SRR PSR UBD AT 5, BB b o
t he chr a0 cagimg, Colbdvesteit a iphata, ad lastiynthe bhlemimgrh;ahé elefnehhecfo@si ng.
Appr oxi ré%tsfanlg%he top%alfoftgeecralgmgsarrpl e was added to the sanple receiving
Approximately 30 pl of serum sample was added to the sample receiving
end of the chromatographic element via a first window on the casing. The sample was
allowed to migrate laterally and cover part of the nitrocellulose membrane. When the
sample reached the indicator in the reaction zone (after approximately 1 minute), three
drops (approximately 120 puL) of reagent releasing buffer (of 0.01M phosphate buffered
saline pH 7.4 plus 0.4% SDS) were added to a second window on the casing, releasing
the colloidal gold labeled goat anti-human IgG antibodies (the releasable binding partner)
incorporated therein. The separator was then removed by pulling the end protruding from
the device casing, to allow the chromatographic element and the absorbent pad to come
into contact. The labeled goat anti-human IgG antibodies were then allowed to migrate
across the reaction zone of the chromatographic element and bind to any human IgG
antibodies immobilized in this region. The results generated by the assay device can be
read in approximately 5 minutes through the third window that is directly situated on the
reaction zone. Typically, a negative result will be indicated by the appearance of a control
line only in the window. Another band representing the [H. pylori antigen:human
antibody: labeled goat anti-human IgG] complex will also appear if the analyte, in this
case the anti-H. pylori antibody, is present in the sample.

In a titration-end point activity test, a sample from an individual infected

with H. pylori (sample WO003) was serially diluted, and the diluted samples were tested
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end of the chromatographic element via a first window on the casing. The
sanpl e v»ﬁ,%mgg;zgwed to mgrate laterally and cover part obCt/0801/02554
nitrocel lul ose nmenbrane. Wen the sanple reached the indicator in the
reaction zone (after approximately 1 minute), three drops (approximtely
120 gL) vﬂg-t tgo‘%ﬁg%%evfc%lo?ﬂ%é scflﬂtlfnfvgﬁtlc(rpzfndoa QNMcRRaspitdLadibidieg @d  sal i ne pH
7.4 plus 0.4% SDS) were added to a second w ndow on the casing, releasing

t he col IcohMtiogajllatetahﬂeWeadsagfaEmganms-dnﬂgatwd gl@tlahtal Sbmiwg@vquréf- easabl e

bi ndi db
Ul i e PP Gl EDS s R Y Tt Frsvlis0f BF RERTIaN Ao arris iR Aabiy o Y
chr omat qgj @Qﬂt‘ GeflyRIBRUns@ate thdigROQAreaalivibast the aﬁ@?ﬂevﬂcé‘ bothePrdsaatt . The

| abel ed goat anti-hunman |1 gG anti bodies were then allowed to mgrate across

t he readnveption eneoraparethio zdavivreiche eqveatienabinterel e desigd to any human 19G
antibodies inmbilized in this region. The results gener at ed by the assay
devi ce can be redthbia?.dppompdrisan ef titratior-end pont 4 1hf & bamplhippsitive ndow
that is directly bt Hapdriovith the daveasti on zone. Typl cal I y, a negative
result will be indicated by the appearance of a control Iine only in the

w ndow. Anoff {,fgand reprigsgnt’ ng the [Lhidaléwri apkiieepasedsrn gnti body:

| abel ed goa. human 1gG conplex will al so appg@gen: {nvehofNal yte, in
this case he anti-H pylori antlbody, |sQﬂVe§ent in the sanple In a

titration-en Ht—actw tests—=a 3a||p| froman—tndryiduat—inf ect ed
with H pyl debké’sarrpl e %g%‘?ﬂv“%s serially oh | uted, and ﬁ‘e di | utpd sanpl es
were tested| 26 WO 01/55%23 PCT/ USOL/ 02554 wi t h both t devi ce| of the
present invention and al‘devi ce construct ed’accor di ng to Itonvent | onal

| ateral flow assay desil8. As a negative control, a sanpt/e negat|ve for H.
pylori (sanmple H5) was EApl oyed, The resul t-s of t he expet/t ment are
presented ip Table 2. TB2 data clearly demonstrate the +/Aaproved
sensitivity|gfs the assayo diéntione of the present invention as conpared to a
devi ce of the conventional Tateral flow design. Table 2 A conparison of

titration-end point activity of a sanple positive for H pylori with two
devi ces Sanpl e Di |lutanothet exnepazisorFbtudy, Repaingleofisamples sitherosBvator negASINE | on

Devi ce \%)p 13 p)%o;ql\xlla%talss%r)]/eg usmg2 both]devwes of t%e presenA[ 1nvent10r:l' and %‘cgmmerélally
available Western Blot assay (Helico Blot 2.1, Genelabs Diagnostics, Singapore). The

negative samples were from healthy donor, whereas the positive samples were from
patients infected with H. pylori as confirmed by at least two of the following methods:
histology, culture, and rapid urease test. The results of the assays are presented in Table
3. Devices of the present invention were shown to provide a slight improvement of

detection specificity without compromising the sensitivity of the assay.

Table 3. A comparison study between Western Blot and devices of present

invention
Sample Tested Western Blot Assay Device
Reactivity Reactivity
Positive Samples 28/30 (93%) 28/30 (93%)
Negative Samples 3/25 (12%) 2/25 (8%)
Example 3

An experiment was also performed with the H. pylori assay device as

prepared in Example 2 using saliva samples instead of serum samples. Saliva samples
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1:16 - +/- 1:32 - +/ H5 no dilution - In another conparison study, a panel
of sanplgg ®lskAgr positive or negative for H pylori waspemespmdssasi ng
bot h devices of the present invention and a commercially available Wstern
Bl ot assay (Helico Blot 2.1, Genelabs Diagnostics, Singapore). The

negati Vﬁoﬁ?ﬂéa‘?ﬁ%‘fi\ﬁﬁﬁdgﬁl% Pt %g}’orﬂﬁ’i?&'ied MIRSRAB ab BonMARIIHMEWRSRR] €S were
from patients 1nfected wth H “pylori as confirnmed by at |éast two of the
f ol | ow byt nst, lwatks colldotegtaotl diytedduf inphesplatcbutfgrisdling @HMiEgE7.4) Thberesul t s

of the a t ed i Tabl Devi ; _ .
e S B SRR L it oL e Ry
Wit hout »GQIREBE kN gﬁ)&,gﬁdﬁ%gj 30 \{ioFfﬁac‘PlfsafFl'xlﬂfe Rasapplicd 3 iParhte AsBPTpari son

study between Wester ot arid devi ces of present invention Sanple Tested
West er ndBlicds ahd sesyedecociing tRehe sdsey pyocRibrae tieseribyd inFgsinple . Jsrpl es 28/ 30

(93% 28/30. (939 Negati ve Sanples 3/2 %0 .2/ ) anpl e 3 An
experi nﬁ?ﬁatV(é§°‘é%@oa%g$?yo?%owPﬁ??H??@te%.g‘%%ﬁadﬂe%Q'Qigb@pyg\‘%é’gﬁas pr epar ed
In Exa cﬁld%d%ﬂ{é@kxgé’ijiﬁl&ﬁ THERLIGS: daiplERIMAhe RFEHED HATRARS prodatéda sanpl es
27 WO 01/55723 PCT/USO1/ 02554 from a healthg i ndi vidual and an H. fpyI ori

|

i nf ect edefimedi oonttakbhandas wedlrasian mefdction-mdisetingband with intersaty in fherrangeoi| ect ed

er e cont i PigRe Pahe s A seatetc s75o Py ini Y nBE e b fimeBETE 22,

at - 206ohedI@hee HSE o ANRRfeeonBidRlalingO8hd. OFhetsatilia Saviplk @t thesadppts ed to
separate assay devices and tested according to the assay procedure

dﬁscr ihbdﬂu‘iiq'n Wrangs|detepted Ay aconpenjionpl/latesa dlomoformaiusirgs e Saas FpeeMs-y
phospha buf ' . 7 [ ' ] . Th
ol va darpr e Fpoify paerinpuc e ootRied iBERMITR: ibib SERELLIE - and

as wel | oftheatevice be tHel presennigver@iionNButdgacthan thér devit i Heyused fordetacaogef of 1+
to 2+. Neither the saliva sanple fromthe healthy indi Véﬁjﬁa%' nor the PBS
1H&

exper i mept . pyatiatibgdigeinsaliza wihaw thenesdifphafy sidcraslim PN QHRE saliva
sanpl e gt ithe same 1:5 dilution was not detected by a conventional [ateral
flow format 'using the sanme reagents. The results of this experinent,

t herefore, dermnstEfx%;tnege Jrot only the inproved sensitivity

In another experiment performed with the assay device as prepared in
Example 2, whole blood samples were used in place of serum samples. Whole blood
samples were collected from healthy individuals and an H. pylori infected individual, as
confirmed by a Western blot test. Approximately 50pl of each of the samples were
applied to separate assay devices and tested as according to the assay procedure described
in Example 2. The whole blood sample from the infected individual produced a defined
control band as well as an infection-indicating band having an intensity of 3+. In
contrast, the whole blood samples obtained from healthy individuals (n=13) produced
only the control band and not the infection-indicating band. For comparison, the whole
blood samples were also tested using a conventional lateral flow assay prepared using the
same reagents. In the conventional lateral flow assay, higher backgrounds were
produced, rendering interpretation of the assay results difficult. This comparison
demonstrated that the assay device of the present invention can be used for detection of
anti H. pylori antibodies in whole blood samples without the need of a structural
modification to the device. In addition the results showed that the assay device based on
the present invention was not affected by the high background problems that arose in the

conventional lateral flow format.
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of the device of the present invention, but also that the device can be
used forwg%rl;g%%on of anti H pylori antibodies in salivEcwsdiantsst he need
for any structural nodification to the device. Exanple 4 In another
experinment performed with the assay device as prepared in Exanple 2, whole
bl ood sanpl es wer us 1oel5| n place of serum sanpl es. Wol e blood sanples
were collected fr h igdi v'ésdgsllhs anddan H.frp | or. iﬁg?ﬁct%d.

i ndi vidual, as cONfTH 86%90 MFBSOL P 3P0 IT8EE TONHYEP RatePY°B0l of each
of the GaMYESar¥ELEELHIIBRB! TR JuRificd PRLPIR: REGAViIndeMir6RInsankhiaesicve as
according to the assay pr oceciure described in Exanple 2. The whol e bl ood

sanpl e fisdasadia ARG pelisatiomW 9 %t 1 4pvergasensred metivgien buffeniOs oM band as

wel | as i L OfpRNdi._Cat- n E'l@lv ! i . dqn

contr as{\],%el’t?g&%ﬁagﬁgpé’gd sanFJr%?zes 4b§q al néeu g)fgggrrlﬁk 2%&?@%{%}%&1@1}“& | s (n=13)
producegatepynd IbARACOHTstredDadito 8eh P st ditrdteBalobOmeinbéireaubing aband. For
conparison, the whole blood sanples were al so tested using a conventi onal

| at er al BidRni®ddwinge, frhepaY 62009sprayingraachingre Ong agBeansis uped ase @His¥ent i onal

| at eral . fl ow assay,, /i gher..backagr oun r i

it or pr IR ARERY ¢t 30 Ehy BRCHH QUUIRINCE cabBleQRUE S Ine UROAR) Wl o

denonst kabad ahtidh prévdasavivididendrcbate phgenp hasseh expyedtts dre dissasbe used for

detection of anti H pylori antibodies in whole bl ood sanpl Wi thout the
need of (i&.dh¢ anttagnaioes PRIGITEPREE Mot reepveRelrahe diseqss siaidi {8 BHIEPR Y esul t s

showed ' - | i not
af f ect eggg‘%/a'{‘%gnﬁﬁ‘gﬁ‘¥%g§ég‘?@J n %gérgoag es%délﬁ@%}%@égh@éﬁ?h&éﬁ@é‘gﬁgem i onal
| at er al nig/malsdlaiorpdf.pr@@ind 01/ 55723 PCTI USOL/ 02554 Exanple 5 Alternative

enbodi ments of the assay devices for detect] of ., H . pylaqri re prepared
as follows. Two pJPFFi@&dme"W?Wiwq%g%%?tﬁgg f‘ﬁfr%ﬂ‘é‘?’ﬁ’g‘?ﬁ?{fﬁﬁ\gg‘é‘gt hose

di scl OSﬁJ,gEg;e&’gS'E PRk £ 3 hBlbcmn%%{*@?é&h’sis\’iﬁ%ﬁf@.ﬁ?ﬁ%rc%geih,rb.ﬂ2§%'t ion buffer
(0. 15M , 0.04M Na2HPO4, onvl NaH2PO4, 60nM sucrose and 7. 6nM NaN3 in

M || i - Qprolymingt pyratitiohe GRIER), 006% Stitonpad, 7 dparts & Stalpirat Surdadiasrocel | ul ose

menbr an i.n . Bl.o r | rvine XYZ3000. sprayd chi ne. One
ant i genﬁ%@&&ﬂ@@mmeﬁ&%ﬁ‘ﬁ? (%‘ﬁgsﬁ%‘fel? 4 n(:ﬁ .a{é.?y ggéﬁ?ﬂj%n t hat
decreases after ermpdir&atatteatthg pitEwat 5i2p&ed usiBialpdrous sRERM@NRANT | gen
provides an indication that thé patient has been exposed to the disease

(i.e., Hollingawpghk Voes Inp(Eait ¥aipdarMid+ Bhe petoyempatrix was siiavedi widhse
state). In addition t.0 .1hese. anti S,.an: | o] as al so
stri ped ggzﬂtaB 1%@@3%&&}{%0@%% t%gt \gergf?%)fled Wit es1 M aa %QH &amélééqgf VA

40nm. The reagent-bearing pad was then dried at 37°C for 2 hours prior to incorporation

into the device. The chromatographic elements were constructed, and the assay devices
were assembled as described in the previous examples. The regions of the
chromatographic element containing the protein A control and the antigens are positioned
such that they are proximal to a window region in the device housing.

For this experiment, several different sera collections were employed to
test the devices. The United Kingdom (UK) sera were provided by Dr. Rathbone at
Medical Device Agency, Leicester, UK.; the USA panel A sera were provided by Dr.
Hartley Cohen at University of Southern California, San Diego, USA; the USA panel B
sera were provided by Dr. Roost from Veterinary Hospital at Burlingame, California,
USA,; the Italian panel of sera was provided by Dr. Gasbarrini from University Catholica,
Rome, Italy; and the Hong Kong panel was provided by Dr. Joseph Sung from Prince of
Wales Hospital, Hong Kong. All sera were characterized using the standard H. pylori
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nmg/ M solution of protein A The striped nmenbranes were dried at 37C for 30
m nut es %f(ﬁfs?lz?ei ng imersed for 1 mnute in a bl ocki ngp@&piikeIno264ansi sti ng
of 0.125% casein, 0.125% polyvinyl pyrollidone (PVP), 0.05% Triton, and

1: 75 parts of Stabil Coat (SurMddics Inc., USA) in MIIi-Q HO The

menbr angs re. suhs nt | i t I £ earin

pad vvaste tP %8@&“&6332?%%‘3’3%’ up%ar g’{(}%&%ﬁ ’r?n?(l? (fgrr%r%d ulq—'%algglwr’%tgsér\ggf 1%1@%%%%[3?1 I nc. J
(East WirialiedefMa) as hiingaposisiverdstit xn sastwapsfafiesd foint fgoldystandaadit testhuman | gG
anti bodies that were | abeled with colloidal gold particles of 30- 40nm The
reagent - beari ng pae pererm kermsey; 28 1hef ssyam s addechigrtBe prmRIe recgving

i ncorporati intq t.he deuwice. T r I t.s . -

const ok the sy flefiGE aBf HieaBrund BOnEREOMRL AR BRELFUCHETRUAEROPUng |

previ ousn AasPbethe ditite.” T ARGpsAf chi® buhr piBLOYNLA PR EroplsFaBBIutioaNnt ai ni ng

the protein A control and the antigens are &%s_itl_oned such that they are
pr oxi natontainiag\@i 3 iVeGlegPor NatH Pk and i 680 RBSsnAGIILCbwater) wasdRper i nent ,

several ,different.sera collectiaon e d t devices. The
Uni ted 9&??%‘5%%”{%6 s %?lglnﬁregé io\gg{c‘f %g%e%%a%‘ﬂ a(%lr?g%gtto ts{i'f’g(dlls;l goat:hg Devi ce
Agency, réagdrt ®8ireig padK ThelsBsardicAwpapalledAratiee deie, pll@vindeke by Dr. Hartl ey
Cohen at University of Southern California, San D ego, USA; the USA panel B
sera weflHomRBErapair doment anghihssabspibght nAdite comg ARto KeRtErt: Zhe ghasghpffehgane,
Cal i f or pi . : i f T OM sbarri ni
rrom Unyapaol e bty B ragnRRy 4 g P ARt B

pr ovi dertapsnt BearinkospinSihagedumowederthercalosfed thaliemtdHoseestthd reabioogzddeng. Al |
sera were characterjzed using the standard H. pylori.29 WO 01/55723

PCT/ US04y EEeAC <Citr%<‘_§10§- gfﬁleeﬁﬁa?a?%{,t "FﬁsémF@g}&?btﬂ%‘iwﬁ#‘@aﬁ%ﬂ’f‘&?ﬁbyand/ or rapid
urease Leslining tﬁ)@%s%)'/ X&ﬁvi& fopmeq;rbsen%&%érﬁ:e%?ftﬁé}ﬁ@itg% AN A1 Be POSI Li ve
result 1n any two of” these four "gold standard" tests. To performthe
assay, fiotdindfcamgolbandas added to the sanple receiving end of the assay
device, and the sgfumfrqnt. was. all owed.to m t.e past tuhe indicator |ine
on the top of the?b%ﬁsé%ae% Ogtﬂbep%re gmﬁgtéorg{@flgAsf‘é{ﬁou{}?ﬁ?o_rb%?t drop of
a sol ut kR were RBEMLRUNEG tWo Sd¥hPaithr rafiddddvidNa H PR APpliedBRIEH IMcM 1 11 - Q
water) was then "dispensed into the reagent receiving end of the assay

devi ce, SanDiegb] URAY andPglosket®Screeh Ae(Oriawaddiegnosticartispgo,dadlandheA separ at or

was pulled fromthe devi.ce, allow.ng. the.. .chromatographic ele t and the
absor beftmpROp ot ﬂw&nﬁlmlse%msaewﬁg*ﬁﬁé°£W§§§Sa§§ﬁ§?§ o e e so
cont ai ngelbRe reconstituted gold conjugate previously deposited onto the

reagent bearing pad, and the serumwere then allowed to mgrate across the

reaction zone Table 4. A comparison of sensitivities and specificities for three devices

for the detection of antibodies to H. pylori

Sera sample ASSURE™ device  SureStep”™ device  Pyloriset® Screen II
UK panel

Sensitivity (%) 93 93 96
Specificity (%) 93 93 37
USA(Cohen)

Sensitivity (%) 97 93 100
Specificity (%) 96 100 56
USA(Roost)

Sensitivity (%) 100 n.d. 96
Specificity (%) 100 n.d. 71
Italian

Sensitivity (%) 94 83 98
Specificity (%) 88 84 56
Hong Kong

Sensitivity (%) 94 n.d* n.d.’
Specificity (%) 90 nd.? n.d®

n.d.= not determined
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in a reverse direction. The assay result was typically obtained within 15
m nut es kYo opssars ni ng t he assay device for the presence orcalmsenessof the
antigen bands and the protein A control band. The assay devices of the
present invention (G.D Assure TM H pylori test Kkit) were conpared to two
conpet i aeunitadioturd testd duk tol sBortaeIs Sk eadds( Appl i ed Biotech Inc., San Di ego,
USA) and Pyloriset(r)Screen Il (Orion Diagnostica, Espoo, Finland). A

conpari son of the Ageénéwlﬂrrabm aﬁqeﬁmﬁtlég &id d %?f@ftw%%?th%%%ﬁred‘ev' ces are
shown in Table 4 below. Table 4. A conparison o sensitivities and

speci f i devicewefaogreathr then 8e%i 1nca§ of tlor sahipdesdedtet; ek capt 6dr therspdodfatiitysn tie H.

| ori a sa | e, AS T" VI ce Sur.eStepT"' device P loriseta Screen ||
B& panel E@h%qnt‘ Gil nyco(“kj}’()a 9%‘6 Gévo gﬁﬁﬁ?sf}}aglatIQW@/éené@V%( /) RISA( Cohen)
Sensi ti ‘ébéc‘{ﬁ((lfgf)(39‘739ﬂniﬁgdm§ﬁ’§€dnfsisfe'n¥ %1tﬁ%os%%ré\9&1s%6repy§§4 RgRst)
Sensitivit . 96~ Specificity ( d. 71 Italian

Sensi ti Wltsytl‘(l%s 4088 rg8d tespse@nﬂ)c@s iogw 69/82%8n84p®6fic1t1bng; lerag 63bnsitivity

(9 d- d. fi = det d 30
Yo o1/ 5B Sitetbe of o ABGERY, 1 el ngié i ot sSedy fovied emBlelel i Bior s ace of sers

sanpl es edperh@itfverdmdatioBust thdnltBe s6MfctdiMiyt 4vafaFBdits PERE hdsGy HeESesQf t he
Assure TM device were greater than 90%in all of the sanples tested,

except fhapresrat Byyerian rpyiged festugaults)in ahiehnths antpnsty afithelornds sgmaineie ot her
two devi s es%ﬂ%%%yg?d th\éq nﬁlﬁﬂtt% tfnllé/ f)(gl}{t t%? %@a u%mer?tp\?ffiergag EPﬁXnt(zr:l)’sZto@of tThI S

finding 1s cons hose reV|ous repo
bands continued to increase with the other two kits tested, leading to false positives.

Thus, the assay device of the present invention also provides a permanent record of the
test result.

Example 6

The assay devices as described in Example 5 were also examined for their
utility in monitoring treatment for H. pylori, as compared to the SureStep'™ and
Pyloriset®Screen II kits. By providing both an antigen that indicates exposure to H.
pylori, as well as a second antigen that indicates the status of the infection, the assay kits
of the present invention provide a novel device for monitoring progress, decrease, and/or
eradication of H. pylori infections.

In one example, patient E5 was tested positive by histology and rapid
urease test before treatment with antibiotics. At the 6 month time point, the patient was
tested by urea breath test (UBT) and was confirmed negative. This represents a case of
successful treatment therapy. Sera was collected from this patient before treatment, as
well as at 1, 3, and 6 months after treatment and subsequently tested with the rapid test
kits. The results (as showed in Table 5) were recorded as intensities of the test bands: 1+
=weak intensity, 2+=medium intensity, O=no intensity (i.e., non-reactive). The results
showed that the ASSURE ™assay device indicated eradication of the disease at an earlier

timepoint than the other devices examined.
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sensitivities of sone rapid tests can be as | ow as 82% and specificities as
| ow as 6840 o1(dsea3ng, supra). In addition, it was noted tharcCrhmsonessy
devices enployed in this experinent were nore robust than the comrercially
avai l abl e kits. The assay devices of the present invention provided test

results in which tigle NiVAGIat¥oPbf KN IH2 Ay r&iBt Asdhrek igvivad@urkgyond t he
15 mnute tinme polspdcebFhl ARBRMCIHBMentWNEr €as The intensity of the bands

conti NYERLhnd T ease W ETW GBRdIET 1O KLiw odfRt ed T b garlime toyf arse

posi ti T30 mohllES the olP+boly devrce of YL pl ESENU TTVEJIIToOnm—arso pf oyi des a
per W&ﬂ(WH test—Tesutt: l.l—_4sdnp| e 6 The ASEAY devicesas

descri lfggmxanpl € 5 yere arso exam |1|$u for—therr——uti ity —Tonitoring
tr eat megk_f o pytor |Q as conpared 1(1)+L he—SureSt ep T I\/]+dllu

Pyl ori set{T)Screenm 1 krts. By providing botham antigenr that—ndicates
exposure to H pylori, as well as a second antigen that indicates the

status of the inféctisesondtcRemplespatickii E56 was alk@&:s&ﬂq&ﬁmtvelbpmélbgﬁam ovide a
novel dewée for nmonitoring progress,. decrease, eradi cation of H.

pyl or i HEeRgsgst befrs satdieahith anfbiofien it ésnveéés,tﬂ@%@?étfnbwgﬁs tested by

hi stol o r At the
6 ot hofoernceth R WA SERRh T bl Bt ERORS » ST Al Pl
was confharapd Smagmswmﬁectérdlfrsmrthppammbsfoee tcmmemr[ as weilt aestsk, 3l and €at nent

t her apy. Sﬁra was collected from i treatment, as well as

hi
Lt °1 Py i AR B men bR aR hike < RO b BT Bn I it S&Fed i L t he
rapi d t@§ﬁcord<dnE§resiﬁf'@w@%ﬂtéﬁed@&wé&ﬂ%@véPa TaRLe aélve‘l‘lec{s%w'fl'?ﬁl@r ged as

intensities of the test bands: 1+ =weak |nten5|ty, 2+=nediumintensity,
0=no i nberaath test (Table 6). non-reactive). The results showed that the ASSURE
TMassay device indicated eradication of the disease at an earlier

ti mepoi nt t han t h&ablehe Cotmatris@msofei gnildredssaB tes\iB bt 455 d26 cE&CIurldsOL/ 02554
Tabl e 5: Conpari sansuztedsful pytilsiviic Geamy¢nt esul ts for three devices during

successful apniimbpaitl C T r eARBOREMIGERCPO! [Nyl A kel Y deVi Cg§ SureSte T™
device P | or | sefd oty €€N|[bF ES-0 nmont N+I+ I+ I+ E5-1 nonth 1+ 1+ 1+
E5- 3 nont hs Dgilst) ddnth Eb- 6 | pPNT NS 0 1+ IH N a second exanplle, patient E16
was al so testeth-PRsktkd VE Dy+hi ST Ol 0gy anch+
E16-6 months 2+ 2+

Example 7
Assay devices for the detection of human antibodies to Mycobacterium

tuberculosis (Assure™ TB Rapid Test) were prepared in a manner similar to that
described in Example 1. A nitrocellulose membrane of 8um average pore size was
sprayed with a proprietary tetra-fusion recombinant protein which contains four M.
tuberculosis antigens (such as those described in W099/51748), at a concentration of
approximately 0.41mg/ml using a BioDot spraying machine. The nitrocellulose
membrane was dried for 10 minutes before immersing the membrane for 1 minute in a
blocking buffer (Milli-Q purified water containing 6.7% of StabilCoat® (SurModics, Inc.
U.S.A)), 0.05% Triton, and 0.5% casein). The blocked membrane was then dried in 37°C
for 60 minutes before being affixed to a membrane backing.

The reagent-bearing pad was prepared using a porous matrix from
Hollingsworth & Vose, Inc. (East Walpole, MA). The porous matrix was sprayed with
goat anti-human IgG antibodies that are labeled with colloidal gold particles of 30-40nm.

The reagent-bearing pad was then dried at 37°C for 2 hours prior to incorporation into the
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rapid urease test before treatnment with antibiotics. At 6 nonths, the

pati ent wasposssized by urea breath test and was confirnmedppwaisbi/esss Thi s
represents a case of failed treatnent therapy. Sera was collected fromthe
patient before treatnent, as well as at 1, 3, and 6 nonths after treatnent

and subs@uRNtTihg chR&phR6erwpiib et-Afent ®8S piephrsd b%/ Affihg af 8featedSUI6R dance
results were obtained between the two rapid tests as well as with the urea

breat h tmstrix(tTrape eeegmn of thpblocked Woppalhilesefbaekfingilanpphter andetbe sepgemisul t s f or

two devi ' - Ul anti hi ot | re nt _.time point, ASSURETM
dovi ce. Brapg i Aot KRS ST SRR 8] fieh LI Theb pPRiaRPty 52 T
16- 3 NDMA$S rdrh” Arsizdz hdGinG tHedmRated borohs nktaL Rl Be SarApRaycdiaMp 6ms thor t he
detection of human anti baodies to Mycobacterium tubercul osis (AssureTM TB

Rapi d Testgeniweangradattaehed at therapaeat relgasing gnds andithaantigeas spmphdizedinEx anpl e
1. Anit . r 3 . ' yed with a

or opr 1 et ae et 20 AEBRLEIR . MMPHELPRZANR Shamitiy pRRLRNA",)

t uber cul absorbesirjadge fig Hostoahhafof hassetdethen idyats a sepdBR& dbd v Bk, absdrbent
concentrat.ion pr OXi 0.41 rr%/ m. usi n% a Bi oDot spr a%i ng, machi ne.

of a t el ]
The nit rW@e?qcﬂlt%é)ngﬁ‘égPo‘?é & SqRRratef SxLnded froqpthpcassells Hag Jremp Bihg t he

menbr ane&aént vddisithied b to@ooﬁh@Eé(ﬁhfbgor%\HhQBat(tM Sdrhp1QrRUifdd Sl Wad er
containing 6.7% of Stabil Coat(D (SurMddics, Inc. U S A), 0.05%Triton,
and 0. 5%oasi®achibovEibe frporika)l ambthb tembalfiakthe kasseite weslattach@7C for 60

m nutes before being affixed to a nenbrane backing. The reagent-bearing pad
was prepared usi ngExanpgde 8us matrix from Hollingswrth & Vose, Inc. (East

Val pol e, MA). The Tigy ks dwzﬁdeisbfm?lléﬁay@é ugéd 1 ted patierdRetuntdamiiles 9G
anti bodies that are | abeled with colloidal gold particles of 30-40nm The

r eagent -ARFHFoHAY orl Slealie Rreprization( WY $rscimemBas prior to
i ncor por(:ﬁ{t' :QW.%oti%dig/aisggegy/%r%giﬁl%%:) Uﬁ%{a?gts %18 Lpagl%}ﬂ %ag‘ld)l%%ere

chromat ographi c el enent was prep y affixing an untrea por ous
matri x toollected fregi sympoémativeintivoduatsowith br witkbitulissellbsas K08 gamplifrah e, and

the reagent- .hearing pad to another region. This assembly was then cut into
a stri pg]%'ﬁPE}?V‘?rﬁ’l‘t Vangf@é S!ﬁ%@e@egﬁ%\m pRjtcPSe That I HRWE WI8r ous matri x

at the sfpiintndaasel pdsitfedBhit ihR¥fe or more tests, including AFB (acid-fast bacilli)

microscopy, sample culture, and chest X-ray. The TB positive group included 67
specimens from patients with co-existing TB/HIV infections and 41 specimens from
patients with only TB. Similarly, the non-TB group included 41 specimens from HIV
infected patients, and 55 specimens from non-HIV infected patients. An additional 59
serum specimens derived from normal healthy donors were purchased from BioClinical
Partner Inc. (Franklin, MA) and included in the study.

The assays using the described patient samples were performed as follows.
A serum sample approximately 25ul in volume was added to the specimen window
(sample receiving end) of the assay device. The sample was allowed to migrate laterally
and cover part of the chromatographic element. When the sample reached an indicator in
the viewing window (after approximately 30 seconds), three drops of reagent-releasing
cum washing buffer (Milli-Q purified water with 50mM NaH,PQ,4, 300mM NaCl, and
0.1%SDS, pH8.0) were added to the buffer window (reagent releasing end), resulting in
the release of the colloidal gold labeled goat anti-human IgG antibodies from the reagent
pad. The separator was then removed from the assay device by pulling upon the

protruding end, to allow the chromatographic element and the absorbent pad to come into
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reagent -bearing pad attached at the reagent releasing end, and the antigens
i mrobi | i #@fh1¥s8723t he reaction zone region of the strip. Thecaaseyodsyvi ce was
assenbl ed by placing an absorbent pad in the bottom half of a cassette,

then | aying a separator above the absorbent pad, such that one edge of the

separ at esntgot! emdechiferfive BRbEERRAL, the sephRtdINE ATRLAPIABR remoPEEHBMithaas
situated an toe of the separator (such that the sanpl e receiving end was

posi t i oAedch byl @thand ig é@éﬁ@ﬁuﬂlﬂ)thaﬁhe ehremaingrandiid clementanddhe gksorkeniias
attache

pat | ont PaLEEABR 6 oimb iR oRBaAK G A B Phory TR vt 8RR WBFRL by ol

Speci nmehufam kntlliddidspvdré wew.albeed od miglatedcssadrstidiospese, verdithey. A total

of 198 atl en s were. cqllected fromsynptomatic individuals with or

S
wi t hout & ?fB%tFéﬁ’ll né’ umsg 2atibedies bqughto ths 13 attigepe pat | ents and 90 sanpl es
from TB-negative m'r@smt ena;%dﬁgtﬁééswdé/@ée cﬁg@ast @ positive

result in one or nore I nchudi ng "AFB (acl m cr oscopy,
sanpl e epproximetelmpia nuhetss bx- mayton‘ﬁlg&hél‘&rpmsiotgraphlogaflemmut]m(olughieh:é 67

speci nens f.rom patie th co-existin / HI V ions and 4] specinens
P om At SR Wniaraie iR ryt VLB bR G bk Prerneaehe s

speci megsntfd] Bk BhlY, whefcgeh F&lm 1eSilt %ill B bodh ﬁm@%‘ét RO Snd FHRBoARET ﬁilie
infected patients. An additional 59 serum specinens derived from nor nal

heal t hyammdsnm@ewmd@d from Bi od i ni cal Partner Inc. (Franklin, M)

and included int .-The descri i t sarrpl es

wer e perforned ast}s ﬁsav eVlc%\ sfgﬁ%ﬁﬁyg‘?ﬁﬂ] E%S"(‘ﬁ?}giéﬂ/?ﬁﬁj%@? ?tﬁp]?/ol une was
added t embdrgosipiesi mw\wnﬂ@wm(vsmlf@nbﬁ@mm ny Bdtith, ihlé%ss%fsﬁﬁylcgﬁw ce.

The sample was allowed to mgrate laterally and cover part of the

chr omat Befeephae addidorah i O cogss of prover IRpirem segaHes rx&gawma@am@rwlth@ut t he

Vi ewi ng 0

reagent -H\?X{Eggﬁlfe%géﬁ Q{J %ﬁﬁ%gﬁ%ﬁ{? errg)e(r fﬁ%l?ﬁqg %%)5[9)@ ri gj%l veerrl Wi th 50mM
NaH2 PO4 patza@ntidvive@I TV agvéhfedioh¥hioTGetaptitn Bi)esvm“ltl@e m%edk\h@stme bodeof &r Wi ndow
(reagen% rel easing end), resulting in he rel ease of the colloidal gold

| abel edPedSmeantestashaE (1 %/é"')a?ﬁ‘filsﬁt?éf @§t ?eﬂétﬁﬁecﬂé/@éaﬁ)éﬁﬁ( a4&7)- The separ at or
vwas t hep,fRIRBRd ld A0 gﬁ&@h&%’?ﬁyfoﬁlﬁd’fooo%\%)‘yﬁ}gclftq% %emﬁtedwﬂrud' ng end,
rap n

to allow the chromato Ic elenment a sorbent pad to cone into 33
WO 01/ 55723 sp&imesdfioMatehdhal lpatthpdonor.l n an al ternati ve enbodi nent, the
separator is not conpletely renoved fromthe device, but rather it is
shifted such that Thble 7¢hér@srataaed aPRisaret EBERUpi @Testin A FEEaed 8ditivedad are

abl te tot come i nt ongaMtaatbeluld3isqeieAs Vifhedr-withbdeHeQ b ahfafio@ol d Tabel ed
goat anti -

Status No. of Rapid Percentage of  Specificity
samples Test detection by by Rapid

Positive Rapid Test Test

HIV AFB positive 24 19 79% -

negative

HIV AFB negative 17 10 59% -

negative

Total - 41 29 71% -

HIV AFB positive 24 10 42% -

positive

HIV AFB negative 43 18 42% -

positive

Total - 67 28 42% -

Donor - 59 3 - 95%

The assay device of the present invention was also compared with smear

test and culture, individually or combined, in detecting proven TB. As shown in Table 8,
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human anti bodies were then allowed to migrate across the reaction zone,
where th o H}gﬁr acted with any human antibodi es bound to g4§; ds‘gﬁogg]'l gen.

The resul ¢hétat ed by the assay device can typically be rea
approxi mately 10 m nutes, by nonitoring the chromatographic el ement through

appear aiter B At Bk ror Ay Mol e b 1 s BT Thave |

bot h t heTB/BSV cbiiffc@EEréups yretdihg @hothl RAsitidRPELILH (18108)e (hilRW MEndiopdow.
The assagfP devi ces of %Tediﬁresen% mvenUoﬁﬁget ect ed 79%20(19/ 24) of the

snmear pdBs etheichand: deseated $¢% K¢ RN 3580 (3H &Dof dhe femenieepegtive gWuB.?dl tion,
h [Qven B from snear
oot nodtp Gk S8 mpRELE i LRI O SRR BT ARE R ARVRYTRr R LSS Set o

per cent agendbn,3%evi, pfovﬁdﬁa areee mg"ﬁBr sepsitivenisthead peuplwitieat HIVeet i on,
t he detec ft(el on rates of the assa ces were 42% for both snear test

posi t i vanieaignm dstecting %lrr@é@/ﬂb)squSH@gmowe%cqsm%? dhedpteciommtews 42%
Fur t her rdg/87) hhge RBARN é@mfsa?mg% &ggggﬁ ttlﬁe @M ?&dufcl?_(g%v? 8%%11%6“

tested wth ~ serum speci nens
Per f or maesétivofy of5580%s 65Tk OBRB daammchemtthatmfAIEB:Lﬂms& mdt}mds{’ll‘ablw) OWhemegat i ve
t uber cul osi

per cont 408 PASERER ki Fiite Siicd Sreathvint alb ey Dos b 7) B ti ve.

Rapi d Testy, (-EQ?SltO8Hn\'{h€ﬁ% 084 Elovis, P/ c6%¥Tectedsealy %1 HeYaifiBvaegat i ve 17
10 59% - negative Total - 41729 71%- HI'V AFB positive 24 10 42% - positive

HI V AFB graspatdspectivglyl Bisa ofthe aprayideiwes dfdhapreserﬁin\mndﬂ%gethao moth eith&® 3 -

% d f th | th
R s e L N T S

shown i grohgB! BoBexandfle, combination of the Assure™ TB Rapid Test with the smear test
was found to have detection rates of 83% (34/41), 63% (42/67) and 70% (76/108) with
the above-described test groups, respectively, whereas, a combination of the Rapid Test
device with the culture test detected 81% (33/41), 70% (47/67) and 74% (80/108) of the
respective test groups (Table 8).

Table 8. Performance of current methods and Assure™ TB Rapid Test
alone or in combinations in detecting tuberculosis patients with or without
HIV co-infection

Method TB'HIV TB'HIV® TB" patients
patients (n=41) patients (n=67) in total
(n=108)
AFB 24/41 (59%) 24/67 (36%)  48/108 (44%)
Culture 23/41 (56%)  34/67 (55%)  57/108 (53%)
Rapid Test 29/41 (71%) 28/67 (42%)  57/108 (53%)
AFB/Culture 26/41 (63%) 37/67 (55%)  62/108 (57%)
Rapid/AFB 34/41 (83%) 42/67 (63%)  76/108 (70%)
Rapid/Culture 33/41 (81%) 47/67 (70%) 80/108 (74%)

The kappa statistic was used to measure the strength of agreement between

the results generated by the Assure™ TB Rapid Test and the current approach (a

combination of several methods including AFB, culture and chest X-ray). A kappa
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WO 01/ 55723 PCT/ USO1/ 02554 the snmear test detected 59% (24/41) of the TB
only gr oyn, P6% (24/67) of the TB/HV co-infected gr gy udpiphdding a
t ot al sen3|?|V|%y of 44% (48/108). Culture alone, on the other hand,

det ect ed 56% (23/41) and 55% (34/67) of the sarre respective groups,

rovi di taI sen5| 57/108 devi ces
gf ;“he @?a(talgtgcn{/ﬁﬁ’% ﬁf://%‘g? SRTESRRRE eﬁentﬁ%?ﬁq %%gc{ﬁéé]n‘é& Msfﬁ% q vi ty in
the TB goMzepictdndgbodioMali Qgrdeffeqtar 8fieht) &
proven casese%&}e TBg The glet grctel gn reﬁ%ebo\fvaglteM% Sg/ 67) izy|9(r113{!’t he TB§HI \%

co- i nf e@- 48P dufplin. MW@bl@lhé7@9bé%/2%é2ﬂQée‘é’hpm é@mwdd a*ﬁﬂdhepaﬂrﬁgllﬂ}’senm {/\Ih vity
of 53% |ty a en
conbi neg?;ia#epeg%mé cuf)@ar % ltng% {ng eg?rsoﬁlsl?rtl ?@l"tm%%%%é’%‘é ﬁl), 55%
(37/67) agwdmeﬁt?r%ﬂ&ﬁ@/th@ﬂ&wél IasstableleiﬁBeSad)ﬁlhepgfsémﬁnve'ﬁﬁbiﬂhi{d ﬂfb'dulﬁfeﬁﬁt ed group
and overal | oven %’ Iﬁé &11 ectlvel . Use of the assay devices of the
present aPW\?é £ 81Fre g/étl pt \lﬂftt tpﬁé‘F“’e é%n%ﬁatlﬂﬁBOMFW@ﬁt witbatkappdul d gi ve
i nprovedpagRshtd ¥l (T8 9y th any of the described test groups. For exanple,
conbi nati on of the AssureTM TB Rapid Test with the snear test was found to
have detection ratg; 41) 700/ 76/ 108 with the
above-described te T-0U] SSPeCtiyet - '*‘ a\..u f the
Rapi d Test Qlgurent nethodsun luberaulosis patients witho M&&&Qﬂtﬁm%mw 67)
and 74%(80TBQ1&)gn@§1sixmﬂ I es pesid Yestt est g HRfehilabl € Bppalabl e 8.

Per f or mance c@frerft Uhdtetds® MET 0TS an u eT gRapl d T@r?ihstl | one or in
conbi nations in detecting Pﬁbé?cuN@&ﬁtlé’epatl ents with or wthout HYV

co-infectian Met hod TB+HI V- TB+HI V+ TB+ patients patients (n=41) patients
(n=67) in tot a}; 108) AF 24/41/32‘39% 24/ (36% 48(0%%&)3 (44% Culture
23/41 (56% 34187 ?%5% 57/ 108 (53%“ Rapid st 29/ 41 (% 28/ 67(42%
57/ 108 (53% Megital ture 26641 (6339 37/67 (B5% 62/108 (57% Rapi d/ AFB
34/ 41 (83% 4We&%th()63ﬂtﬁud3§FH.&&roéc?)ﬂ;o/():ultuﬁaﬁd pidnldiafsid 3brbimd] ShEYIX-4y/ 67 (709
80/ 108 (749 ’ Khepreaptidc of 2t 15stircenmascdise dgrbanen A8 foed. 1Shepratiteagl v o

agr eene Agredertypad R0.4Q rhraesenisngpriagregpeenePettuendrtlyyt 4bhe  Assur eTM TB Rapi d Test and
the current approach (a conbination of several nethods including AFB,

culture and chest Ti%é Eﬁ%/\)e' deé‘cn%aeaggsa%/%evices can be packaged and sold as kits for

detection of analytes. Indeed, the above devices, being self-contained and convenient for
use, are themselves kits. Other kit elements can include containers for packaging one or
more device elements, instruction sets for directing a user in the use of the device, i.e.,
according to the methods set forth herein, packaging materials, aqueous solutions for use
with the device, and the like.

While the foregoing invention has been described in some detail for
purposes of clarity and understanding, it will be clear to one skilled in the art from a
reading of this disclosure that various changes in form and detail can be made without
departing from the true scope of the present invention. For example, all the techniques,
methods, compositions, apparatus and systems described above may be used in various
combinations. All publications and patent documents cited in this application are
incorporated by reference in their entirety for all purposes to the same extent as if each
individual publication or patent, patent application, and/or other document were

individually indicated to be incorporated by reference for all purposes.
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WO 01/ 55723 PCT/ US01/ 02554 statistic value of >0.75 represents excell ent
agr eeneRyg oybdhe val ues of 0.40 to 0.75 and <0.40 represgnyugaogssyo fair
agreenent and poor agreenent, respectively (Pottumarthy et al. (1999) J.
Clin. Mcrobiol. 37(10):3229-3232). Wen conpared with the currently-

avai |l abl e testing met hodol ogi es, using 96 sanples fromnon-H V infected
pati entwHADE CRATREENE: between the novel assay devices of the present
invention and the current approaches were 71%in both of the TB positive
and negative populations, with a kappa statistic of 0.41 (Table 9). Table
9. Agreenent bet wken ARsas#edaVicERTRMSFOMPTIENE: and a combi nation of current

met hods_\i n t [ S Lent.s w.thgut =1 f i i;agnosis with
Rapi d Tst ARToRHRRRi At ol Stk ig dsalile 051 e Tty Etapehy BEHAS
statisticbh ddsand ysa2@orlzbnél 0.41 Negative 16 39 71 The net hods incl ude
AFB m croscopy, culture and synptom di agnosi s, abnormal chest X-ray. n A
kappa sat i stff’bsgpoenipadsandpr esent s excel | ent agreement, 0.40 to 0.75
represeits gpadataferfikionadb&REE the cRfdth T@grﬁ@]'é% MR ABLorBEH: eement
(Pottuﬁ‘grthy e aé%rp%hemgﬁ(gve descreicbed aassa ldev?%zls can be orgac aged and
solld as kitspddor detection of analytes. Indeed, the above devices, being
sel f-contai ned and convenient for use, are thenselves kits. O her kit

el enents can incluyde.containe f or kaging.one qQr _ nor evi ce el enments,
Chotructi on sets For 1 Pegy Rt deyice BPAARE o NigBT HerpithETEeng.

accor di ginprized heclombble st pAret.h herein, packaging materials, aqueous
solutions for use wth the device, and the |ike. Wile the foregoing

i nvention has been described in sone detail for  purposes of clarity and
under st andi ng, i t3-wi (Thegssay|dggice ppkibatclamn ) wherpin theeleaseble bgiding r eadi ng
of thi ' - ' nap: ' t aj de

i t houtP ¥ SEECHTHES bRE: $Rl0 ABaRERRERed dhal Bl MM nbtE Blicr A} bl

exarspl eof adiumdnhmmtibedyini ques, met hods, conpositions, apparatus and systens
descri bed above may be used in various comnbinations. publications and

Al |
pat ent docunments cit in this app]ication_ar i ncorporated. by reference
in their entiret y‘?‘for IanaﬁﬁF}S’GEBEL‘f 8?‘flﬁ’én ¢a er@&‘ttgﬁfﬁ%?égl?liaggélg'?’g
i ndi vi dygdhePeithpsRb h QBteBfabRaiRNt . patent application, and/or other document

were individually indicated to be incorporated by reference for all

purposes. 36 WD 01/55723 PCTI USCOL/ 02554 _ o
5. The assay device or kit of claim 1, wherein the sample receiving end

comprises a first releasable binding partner, and the reagent releasing end comprises a

20  second releasable binding partner.

6. The assay device or kit of claim 1, wherein the reaction zone

comprises an immobilized binding partner for a specific analyte.

7.  The assay device or kit of claim 6, wherein the immobilized binding
partner comprises one or more antigens selected from the group consisting of a
25  recombinant HIV 1 antigen, a recombinant HIV 2 antigen, a Helicobacter pylori-derived

antigen, and a Mycobacterium tuberculosis-derived antigen.

8. The assay device or kit of claim 1, wherein the separator comprises a

fluid-impermeable barrier.

9. The assay device or kit of claim 8, wherein the separator protrudes

30  beyond the chromatographic element and the absorbent pad.
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WHAT IS CLAIMED IS: 5 1. An assay device or kit conprising: a) a

chr omat ogfpflNse3el enent conpri sing a sanpl e recei vi ng endpCc®usengssd
rel easing end, and a reaction zone; b) an absorbent pad; and c) a
separator positioned between the chromatographic el enent and the absorbent

10 pad. 2. The as§gy P &kkiy f&YiGH of“c'leﬂ#g”ﬂ,%vheré’iﬂﬁ{eeéeﬁ%ﬂa{b‘? cbPHSta

rel easing end conprises a releasable binding partner. The assay device
or kit eémepamentde mdmehrenan t he rel easabl e binding partner conprises one or
nore anti bodi es directed against one or nore conserved regions 15 of a

human anti body. 4..The assay.device.or. ki.t of .claim2, wherein the

ol easanl e b meti nd L pEE R a i Suhrethi Covtinth Mediafat SoRptSa, o,

devi ce @fatdsial w@fchcdi@bmeaovmﬁﬁ@hﬁbﬂ&%oﬁﬁm gn h@eBLYidIgiand conprises a
first rel easabl e binding partner, and the reagent rel easing end conprises a

20 second rel easable binding partner. 6. The assay device or kit of claim
1, wherein the redétibif ssshedevigmskitf<lam I, fudsr cPmpHEsBENdi ng partner for

a spgci h;c ag%hﬁagsurzounmg ATQa J6UbS St e ch'}&m%%rﬁgﬁ'bme%enm%%c%&tt he
i mmobi | 1'zed bindinhg partirer conprises one or nor ntigens 'selected from
t he group copsd sid sepamatora 25 reconbinant HV 1 antigen, a reconbinant HV 2

antigen, a Helicobacter pylori-derived antigen, and a Mycobacterium

t uber cul osi s-derivyed antigen, 8. The ay device.or kit of. claim1,
wherein the separ!gor?%% ?X@ﬁﬂ?%ffkﬁﬁﬁﬁﬁﬂghg%rﬁﬁﬁw}%Pﬂ@PPPéﬂE 9. The assay
devi ce @Q&pakitér tbirGdRi B8 theagihgi N the separator protrudes 30 beyond the
chromat ographi'c el enent and the absorbent pad. 37 WO 01/55723

PCT/ USO1/ 02554 5 10. The assay device or kit of claim1, wherein the
separat or conpri sd4. alhasassay ¢ryiqeeabiteofptavivr la fierther tompreing g8 aguaddyi ce or kit

of ?galgm%ﬁm¥hereln the separator conprises a material which dissolves

over~ti e Upon exposure to an aqueous solution. 12. The assay device or kit
of claim1, further conprising:
15. The assay device or kit of claim 1, further comprising one or more of:

a container for holding the chromatographic element, the separator, the absorbent pad, or
a combination thereof; packaging materials for packaging the chromatographic element,

the separator, the absorbent pad, or a combination thereof;, and an instruction set.

20 16. An assay device or kit comprising;:

a) a chromatographic element comprising a sample receiving end, a reagent releasing
end, and a reaction zone, wherein the reaction zone comprises an immobilized
first binding partner, and the reagent releasing end comprises a labeled releasable
second binding partner;

25 b an absorbent pad; and
c) a separator positioned between the chromatographic element and the absorbent

pad.

17. The assay device or kit of claim 16, further comprising;:
d) a casing surrounding at least a portion of the chromatographic element, absorbent pad

30 and separator.

18. The assay device or kit of claim 16, further comprising an aqueous

solution.
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10 d) a casing surrounding at |east a portion of the chromatographic

el ement , wap@assant pad and separator. 13. The assay devi eeTasokezssof cl ai m
12, wherein a portion of the separator protrudes fromthe casing. 14. The
assay device or kit of claim1, further conprising an aqueous 15 solution.

15. sThe assay devige e dssdy d%fw&lo@'l(mo}?claﬁlﬂrl%hﬁfrth‘é‘f"@&h ﬁélﬂgoﬁ’é‘& bremor € of -
a contai ner for holdlgg thé chromat ographi ¢ el ement, the Separator, the

absor beof: agauitaingr fordo n@tmmwtogrepleofelenmckh‘gmpgraﬁm thei a@E@bf:Impaé,ac kagi ng

h h h bsorb
oot et BT R e R b eaci e G RS iOB kS v R AR BRE e or i

conpr i silaghent)heefith@HBRhO SBEIHNEp A1, BFR BéMBIARGH HehébfParRiaihnicéiegisati ng end,
a reagent rel easing end, and a reaction zone, wherein the reacti on zone

conprises an inmobilized first binding partner, and the reagent rel easing
end conprises a I&%el%aﬁséYé‘é@%q’réﬂt%%ﬁﬁépgal ndi ng partner; 25 b) an

ol ebnt Phnd 1 RyCHRu i SRRCR! QPR d B R e R TR e

further conpendianda refiction earsd, Whemitr the lsmdp}egeemwhg asd campmdslacraleasfabtehe

chronatograp i c.elenent, sorbent pad 30.and separat or assay
device or ki frshPIndfng Rartpgr, lﬁ?ﬁfﬁﬁ%@ﬁ Bﬁﬁ?mglil%f@ a3 AmahOe se@&#mﬁ% 38 WD

01/55723 PCT{)%Q;/ agaﬁ%eaéenjegeleéglﬂf'g %@%Mmﬂﬁﬁs(hqa%led(fetlea%blg kigtdn 16, further
conprising one or nore of a contal ner for di ng the chromat ogr aphi c

el enent , t hebwdpamartoer; the absor bent pad, or a conbi nation thereof;
packagi mat er,i al,s for, pa kaglng the chronmat ographic elenent, the
sep Bf, tﬁ%‘ﬁﬂg&PL@%% i a conbination thereof, and an instruction

set. 20e An @§§ﬁ}’at6§9p6sﬁﬁbn@di b&WeeﬁﬂiEthcﬁhﬁGgraﬁﬁc%)en@en@Bﬁ@ﬂﬁta@%rﬁ&hl c el enent
conpr|5|ng a sanple receiving end, a reagent releasing end, and a reaction

zone, wherei Pad-he sanpl e recei ving end conprises a releasable first
bi ndi ng partner, the reaction zone conprises an i nmobilized second bi ndi ng

partner, and the 5paglasl) GAREDIKABPEIARTB! hifE rftREAEd el easabl e

d) a casing surrounding at least a portion of the chromatographic element, absorbent

20 pad and separator.

22. The assay device or kit of claim 20, further comprising an aqueous

solution.

23. The assay device or kit of claim 20, further comprising one or more
of: a container for holding the chromatographic element, the separator, the absorbent pad,
25  or a combination thereof, packaging materials for packaging the chromatographic

element, the separator, the absorbent pad, or a combination thereof; and an instruction set.

24. An assay device or kit comprising:
a) a chromatographic element comprising a sample receiving end, a reagent releasing
end, and a reaction zone, wherein the reaction zone comprises an immobilized
30 first binding partner, and the reagent releasing end comprises a releasable second
binding partner and a labeled third binding partner;
b) an absorbent pad; and
c) a separator positioned between the chromatographic element and the absorbent

pad.
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bi ndi ng partner; 15 b) an absorbent pad; and c) a separator positioned

bet ween &Qﬁ) mat ogr aphi ¢ el ement and the absorbent padcrikenddisy assay
devi ce or H%Q§? claim 20, further conprising: d) a casing surround?ng at

| east a portion of the chromatographic el enent, absorbent 20 pad and

sepatator. 22. Thezas devi.ce or kit.qf. claim 20, further conprising an
aqueéus soIution§523iﬁ¥ﬁggégg3?3%g9i%%ﬁgpléﬁgh% CTEPEPRYYE: furt her

conpri sidpg on&asihg AMréunddig atded308 E@ﬂtiﬁﬁ lof 1 chid@hsloBphite:]l &hémn@sedeaphi ¢

el enent, the separator, the absorbent pad, 25 or a conbination thereof,
packagi ng natPef PBd sePREHOThackagi ng t he chronat ogr aphi c el ement, the
separator, the absorbent pad, or a conbination thereof, and an instruction

set. 24. An assayedeyhCgssay a&ile &HHPHééiHQ2'4,%nﬁer%B&g%gl%gah%QE%ﬁgel ement

conprising a sanple receiving end, a reagent releasin reaction
zone, wselbn the reaction zone conprises an i mobilized 30 first binding
partner, and the reagent releasing end conprises a rel easabl e second

bi ndj t bel ed t.hird .pindi. ) bsor bent pad;
o 10) %o aepar at ot polhd FERGACYitk Gk Pt RREHE G sPuBHF BESPERERBTand  he
absor benyf: a RmthinetFoVEd18ihi W ABoMEtbkpR QdRaA, the sdfuratdh) ehshidibedEyddce or

kit of claim24, further conprising: d) a casing surrounding at |east a
port i on %5 combinakipn theresdr paskaging matasials fonpackepagithe guamategrapbjsar at or. 26.

h i f i , ] > i Si .
Sorut otV yBEs Byt o oG BLTEA ora ohlha B RTRGLS: B ATBANERNS e o, g
of

one or nore . a container for holding the chromatographic el enent, the
separator, the ab228r bantaspgdevicobr Ritcomptisiagi on t her eof ; packagi ng
materials for packagi ng the chromatographic el enent, the separator, the
absdPbe® pad° m%rogra%lﬁﬁﬁqme@ﬁwrn%m%?smeﬁeﬂﬂ%s Fifh RireAEcEbteleasing.  An

assay device «f dtlita LR 2Dh@9wheleln ﬂ%e 1RaGIInOIRE QR Gn §InGIBRRizeGONPr T ST NG
a sanple recelving end, a reagent releasing
first binding partner, the reagent releasing zone comprises a labeled releasable
second binding partner, and the separator comprises a material which becomes
permeable over time;
20 b) an absorbent pad; and
c) a separator positioned between the chromatographic element and the absorbent

pad.

29. The assay device or kit of claim 28, further comprising:
d) a casing surrounding at least a portion of the chromatographic element, absorbent pad

25 and separator.

30. A method for detecting an analyte in a sample, the method
comprising:
a) adding the sample to the sample receiving end of the chromatographic element of
the assay device or kit of claim 1;
30 b) allowing the sample to flow from the sample receiving end and through at least a
portion of the reaction zone of the chromatographic element;
c) reacting the analyte within the sample with a first binding partner immobilized

within the reaction zone to form a first complex;
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end, and a reaction zone, wherein the reaction zone conprises an

i mmobi | i g&s1/ss93st bi ndi ng partner, the reagent rel easi ngPZDASOIDESHY | Ses a
| abel ed rel easabl e second binding partner, and the separator conprises a
mat eri al which becomes perneable over time; 20 b) an absorbent pad; and c)
a segar afor DAginb ANGHeRREVRADN tfes ROCABIRLGE of HRIERRY fie
absorbent) pad. H%Q. ?ﬂ% assay ge@?lgep%gr% It o@gchaiom 28, frﬁfﬁte%g?

conpri sing: djengent asd sgjubilizingurdieaspbit secembbindinggattheminodrpotaged therein,

chr omat ogr aphi,c el ement, sorbent. pad 25 and separator. 30. A nethod for
et ect ng. an WiEsFip s oipss S P P &R AGH OO RES PUPRE: a) adding ¢ he
sanpl e tg t h%er%@ﬂi;ﬂ?@hé%@ﬂa}(dr%n@ﬂﬁ Rbayt Wicehb BARE G ARbibenGlATRIBt of the
assay device or kit of claim1;, 30 b) "allowing the sanple to flow fromthe
sanpl e recei wongcewdh thecchromatagiaphic ellesagnt; a  portion of the reaction zone
of t/he romg raphic .el enent ; .reactin h | vi.e within,the sanple
o th0a A ot PR Slriealh eandbin e v AR Re VE A BB S T or m
a first conpledd; and thrd¥Odt/16d7 3 pBEidn §30A¢ £5208eh zdnedf tidsliro@amgraptiiceous
solution to the reagent rel easing end of the chromatographic el enent and
sol ubi | i zi ng %M@teasabl e second bi ndi ng partner incorporated therein,
wherein jhe r - i ndi riSes ahelnqg)
renovi ng%t)t he @@S‘g@%? %&@%&%@%@ﬁ\gé‘g&%g@%%gﬁlt%g{)gr}ﬁdr%&?ﬁ%pgbsora B%ﬁt pad

i nto cont actsubsttdte ddextahfiramhogoap bonsigingrfitlic anhbyté, thatitsobindingt he

rel easabl e second big%iﬁgg part ner té’ flow fromthe reagent releasing end
and Phr ough 2Pk apd thedityGomplex; 8Rd t he reaction zone of the

chromat rapme&ct‘ﬁ%ﬂ{%@édn&%nﬁ%{ﬁ ng a second conpl ex between the

rel easabl'e second Inding partner and a substrate selected fromthe group
consisting of the analyte, the first binding 15 partner, and the first
conpl ex; and h) d8tedhé ngthddeofskiwr®, wbarsirethe adding Hieaqueoiowdlwfongindi m 30,
wherein the.addi ng.the.aqueous. sol ution and . solubilizing a releasable
second BRI A T AP S8 P e PR R Tepro b MisnsGioREr el e ihe

separator from the assay device.

20 32. The method of claim 30, wherein the removing the separator from the
assay device is performed prior to the adding the aqueous solution and solubilizing a

releasable second binding partner.

33. The method of claim 30, wherein the removing the separator from the
assay device is performed concomitant with the adding the aqueous solution and

25  solubilizing a releasable second binding partner.

34. The method of claim 30, wherein the separator is removed by pulling

the separator from between the chromatographic element and the absorbent pad.

35. The method of claim 30, wherein the separator is removed by

permeabilizing the separator.

30 36. The method of claim 30, wherein the separator is removed by

dissolving the separator.

37. The method of claim 30, wherein the analyte comprises an IgM, and

IgG, an antigen, an antibody, or both an antigen and an antibody.
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separator fromthe assay device. 20 32. The nmethod of claim 30, wherein the
renovi ngwiohgsseparator fromthe assay device is perfor nepcpusero2ss t he
addi ng the aqueous solution and solubilizing a releasable second binding
partner. 33. The nmethod of claim 30, wherein the renoving the separator

fromthe assay d§g.LC&Iﬂe%hola%I @éteaglg%raagrﬂémsampaa thd'GeA@di Ng the aqueous

solution and 25 solubili1zing a rel easabl e’second binding partner. 34. The

nmet hod odmpdisimgn 30, wherein the separator is renoved by pulling the

separatar from.betwee he chr omat ogr.aphi enent gnd the absorbent pad.
35 TheShret nERiBk & STa o ge SAREFAETEITAE SR g PR B TAoF2hgS sl of
permeabi | i zi pg &&HE RORBOAKRGLS cBfn36. The nethod of claim 30, wherein the
separator is renoved by dissolving the separator. 37. The nmethod of claim

30, whebkin altewviaggheanalyioippend athamreieghable fiest bingmg pastngnincgmeratethin
antj body, or _,both an ant.igen.and an antibody.. 41 WO 01/55723 PCT/ USOLl/ 02554
5" oW et ni8 Pap TS RabE e 3R Rls DR PR sl 6. the et hod

conpri sgng: auovaielg itOfiRt Saffbetd fow fionsmeph@pleatdiVing@né and trovigheat
chromat ographi c elenent of the assay device or kit of claim1; b) allow ng
the anal yte legstrapstionpt the seacbonzangriféhe shramatogrphicelemaenther i ncor por at ed

in 10 . L vi . £ | el ; :
frst ool gty HETELRRICA b ol Bidnld SisinePARRUEN e M B P Lt
)

portion of thactieaainean faranesesbnd bemplex,omat ogr aphi ¢ el enent; d) reacting

the first conplex with a second. bindi partner imobilized within the
reatt i of) zonddfiperoMnrsagsst S@Sﬁﬁg 828‘6 VR ei%“"t“ﬁé“ AELGENt

rel easing eng,of ' Lifle BliRIBRIn@ PaRALSALS o2 RIdUHhéRH; and
solubilizingggeé% @g%ﬁ@?ﬁm?ﬁ??ﬁ%ﬁﬁﬁﬁfné parfggﬁaincor%%?%ted theréin; f)

renmovi n§ t hersepangthesefargnr frivp theswyy deveco hrmgishé agpottivat prbimtdbent pad

into contact with the chronatographi.c el enment; g) allow ng the rel easabl e
third bindi n§PPE th?BMPPE%ﬁgﬂﬁﬁhﬂﬁngp’least the portion of 20 the

react i opy zongjowhgfie! idashde thitdihdiRPiriir REHYE ehroh A€ at 164t AsairEor bf 1 d
bi ndi ng partner and a
20 the reaction zone;

h) forming a third complex between the releasable third binding partner and a
substrate selected from the group consisting of the analyte, the releasable first
binding partner, the first complex, and the second complex; and

1) detecting the third complex.

25 39. The method of claim 38, wherein the adding the aqueous solution and
solubilizing a releasable third binding partner is performed prior to the removing the

separator from the assay device.

40. The method of claim 38, wherein the removing the separator from the
assay device is performed prior to the adding the aqueous solution and solubilizing a

30 releasable third binding partner.

41. The method of claim 38, wherein the removing the separator from the
assay device is performed concomitant with the adding the aqueous solution and

solubilizing a releasable third binding partner.

42. The method of claim 38, wherein the separator is removed by pulling

35  the separator from between the chromatographic element and the absorbent pad.
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substrate selected fromthe group consisting of the analyte, the rel easable

first biyefjirgBartner, the first conplex, and the secondpcwmsbroessand i)
detecting the third conplex. 25 39. The nethod of claim 38, wherein the
addi ng the aqueous solution and solubilizing a releasable third binding

partger is perforggd Prd QEmba of BRirh 88PXhALin HE sepaBRSY 81 @hotddsy t he assay

device. 40. The method of claim38, wherein the renoving the Separator from
t he aspeaynaibilizow the sqgpardtoar ned prior to the addi ng the aqueous sol ution and
solubilizing a 30 rel easable third binding partner. 41. The nethod of claim

38, wherein the r ving the s rat.or fromthe assay deviceg is perforned
concomtant with t%H[e) tﬁ?ﬁ@ogﬁgggaﬂégu‘é@gﬁ}h 8??215%%: lgsr%rﬁﬂﬁdle?yzi ng a

r el easabisgoiviHgtHe Ripaghitetg partner. 42. The nethod of claim 38, wherein the
separator is renoved by pulling 35 the separator from between the

chromat ographi ¢ el enent and the absqrbent pad. 42 WO 01/55723
PCT/ US01/ 02554 5423, Thewmethed pbglagn 38) wherewghe gpalyteicAmprsesahigMai®df i s

re ed : [ P antREgyret hod of cl ai m 38,
whg‘rf gi nlﬁ’eang%%lg?%?d grahﬁg%ékgg%@%g%mg%%no éaﬁlggg% separator. 45. The

met hod of claim 38, wherein the analyte conprises an IgM and 10 1gG an
antigen, an anti bddy, Aanethod for dateating greaahytel iramsampletbemetkksl A net hod f or
detecting an analyte in a sanple, the nmethod conprising: a) adding the
sanpl e CBMPHEM8anpl e receiving end of the chromatographic elenent of the

assay dgyi ce ,@flinkife Qnptd &) Mk dampie r&eiv@hd BYM Hhé BRrosRMIrSHHi Ol 4ff om t he

sanpl e receiving end and through at Ieas% a portion of the reaction zone
of the chronshogsaphdvicesdrdnteeficlaim)l;r eacting the anal yte within the sanple

with_a first hindi art.ner i bil.ized wthin the reactijqgn ne to form
a fiPst fbéorrpla QWID&QQEEWWE]?%HO%%HEG 48Pl 5w V08 epﬁgn&@gauq}atﬁ%}sg%si ng end
of the chromyba@madih€readibrel @i theadhgori@bbaphic zldhgen® I el easabl e second

bi ndi ng partner and a | abel ed releasable third binding partner

i ncor porcat ed redsdingihe analyte within the sarpple 36 ihag BrsbbindingpattRer iyseRiligrdyi ce to
bring the ab%%h?l? Ble regcqiohr}%ﬁ)e to form a first complex;
d) adding an aqueous solution to the reagent releasing end of the chromatographic
20 element and solubilizing a releasable second binding partner and a labeled
releasable third binding partner incorporated therein;
e) removing the separator from the assay device to bring the absorbent pad into
contact with the chromatographic element;
f) binding the releasable second binding partner to the releasable third binding
25 partner to form a second complex;
g) allowing the second complex to flow from the reagent releasing end and through
at least the portion of the reaction zone of the chromatographic element;
h) forming a third complex between the first complex and the second complex; and

1) detecting the third complex.

30 47. The method of claim 46, wherein the adding the aqueous solution is

performed prior to the removing the separator from the assay device.

48. The method of claim 46, wherein the removing the separator from the

assay device is performed prior to the adding the aqueous solution.

43



contact with the chromatographic elenent; f) binding the rel easabl e second
bi ndi ng ey b2 0 the rel easable third binding 25 partnecTiusoi/ozsss a
second conplex; g) allow ng the second conplex to flow fromthe reagent

rel easing end and through at |east the portion of the reaction zone of the

chr ogat ogr aphi ¢ el@efhe mdihddQrlang 48, Wikieth 40 TRh6vink @l\Rpiratdr Grob it
conplex and the second conplex; and 1) detecting the third conplex. 30 47.

The net eshyckevick as parfiBmedhencommtanheithdlt adglinghdie aquesogsolstibmit i on i s
performed prior to the renoving the separator fromthe assay device. 48.
The net hod of claidn 4 erein the renovin S for he assay
device is perforne ‘pﬁs%\ép%noasf%&%’ cﬁ(hrg tt Oéggéﬁgn&tggggﬁ%%%eoonf .Oggg}V\D

01/ 55723nk€hhAIHE 1102 Bddple ahd 9ssay evibebhiaie cerhpiidiag:m 46, wherein the renoving
the separator fromthe _assay device is perfornmed . concomtant with, the
addi ng e adudsrmategraphic siementcorppEsipg a saMpledecrIYRY Pod Agragent relgRsing

det ggti ng the presence.«h [Qe or nore analytes in a sanple, the assay
device or kit conprising: a) a chronatographic el enent conprising a sanple

recei vi g endn absorbagead; andl easi ng 10 end, and a reaction zone; b) an
absorbent pad; and c) a.sepgrator posjtioned hetween th hr omgt ogr aphi c
el ement and taf?ép%rﬁ?épﬁ%ﬂ?ne%glfﬁ‘?’e@ltﬁe EEQ“’@'FO%?P?‘%‘\%E e?fe‘\?géﬁe gso eflgf or

detecting thg,gresence of one or 15 nore analytes in a sanple, the assay
device or kit conprising: a) a chromatographic el enment conprising a sanple

receiving end, a reagent releasing end, and a reaction zone, wherein the
reaction zone confdli sUse ahan assabidviceear kit for detegsingdhagrasencernéone ghd t he

reag nt rel eaﬁiy%g.end c&nquéses 3 I.abellggcg el easabl e second bi ndi ng

par t Rer U6 BT YER "hH SEPRENTC BEEY CAHE &) CHCLEA R or posi ti oned between t he
chronat qgr aphtidhr&hﬁﬂ?ﬂaﬁhi@l‘éﬁerﬁéﬁ@c@kﬁﬁ@ﬁﬂgﬂkamﬂ@deceﬁang bk agbagent aksayigdevi ce
or kit for detecting the presence of one or nore analytes in_a sanple, the

assay devi ce 8. aadta Teafion zonpgvhepdn shecispdingt 298¢ SPHPESS B HEMObEFEr i sing a
sanpl e recei \ﬁrg%n?(ﬂgg pﬁ‘tr{e?,a&%%e %?1&89%]@%ir?é"«91d comprises a labeled releasable
second binding partner;
20 b) an absorbent pad; and

c) a separator positioned between the chromatographic element and the absorbent

pad.

52. Use of an assay device or kit for detecting the presence of one or
more analytes in a sample, the assay device or kit comprising:
25  achromatographic element comprising a sample receiving end, a reagent releasing end,
and a reaction zone, wherein the sample receiving end comprises a releasable first
binding partner, the reaction zone comprises an immobilized second binding

partner, and the reagent releasing zone comprises a labeled releasable third

binding partner;
30 b) an absorbent pad; and
c) a separator positioned between the chromatographic element and the absorbent
pad.

53. Use of an assay device or kit for detecting the presence of one or

more analytes in a sample, the assay device or kit comprising:
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and a reaction zone, wherein the sanple receiving end conprises a

rel easa fi bi ndi ng partner, the reaction zone conppt$880133s54
innnbil?@@ légéénd bi nding partner, and the reagent releaéﬁﬁg zone
conprises a | abeled releasable third binding partner; 30 b) an absorbent

padg and, ¢ se arq%orn Qﬁit%angﬁpetm§§nithqﬂlhgonatq%rﬁghic el enent and
t he ab%S‘P’t‘?@H’?"gTHQH‘? Clemont GOINRESIIE & SANIRLS TGy IMELTSh 2 EP A8 PIAUPE & P ng t he
presence of zNgréttioNE¥IR, Whére) thS réadtién Saidomprisbearinmpbitievd figst or Ki t
conprising: 44 WO 01/55723 PCTI USOL/ 02554 5 a chronat ogr aphi c_ el enent
conpri si ng Bindignagne, aed thepgugsntreleasing gyé ﬁ@mpléqseéalsrﬁkgsag&mswam a reaction
zone, wher ej j ne .G h: i mobi lized first binding
partner, anhﬂphgﬁﬁégg£%#ﬂ$%p§5§Pﬁ%ﬂgﬁgﬁg?#%%?ées a rel easabl e second
bi ndi ng) par amabsoststat pad;ahél ed t hi rd bi nding partner; b) an absorbent pad;
and 10 c) a separator positioned between the chronmatographic el enent and
t hgo ab&br beASeP35HAT Pasiioned @ewfeeaﬁb%@%@vatewp@é cgmat pnd ghe %Pé?fgé?ti ng the
presence ofpgﬂe or nore analytes in a sanple, the assay device or kit
conprising: a chromat ographic el ement conprising a sanple receiving end, a
reagent releasing end, 15 and a reaction zone, wherein the reaction zone
conprises an i mb#i | Useeaf ahiassay deicadr kY foradetevting thdpresesagefione @l easi ng zone
conprises a lLabel ed rel easable second,.binding partner, and the separator
conpr i SBE° %Par@Fselrni 2 amply Be 4580 Vécepoérkﬁecé’mpélsg’(gver tinme; b) an absorbent
pad; apdhrthfdgrapti€ PlerrhOdonifild @m&blbﬁfcwﬁﬁ% dnldea ehpenBtRASAPBAE €l ement
and the absorbent pad. 55. Use of an assay device or kit selected from any
ondS of the asdayeacteyzansswherei the resetien genescomprisevan mypotytized fist ng a net hod
selected fr I ta 4 > 140 ilizing a use
set forth i ﬁmgn pggtgg%?{ecrl%ll rrrxs[rﬁe%eé?%l?lg zgge gmaéésegg laléledal%?e%Xablllé Lechbid

binding partner, and the separator comprises a material which becomes permeabie

over time;
b) an absorbent pad; and
20 ¢ a separator positioned between the chromatographic element and the absorbent

pad.

55. Use of an assay device or kit selected from any one of the assay
devices or kits of claims 1 to 29 for practicing a method selected from any one of claims

30 to 49.

25 56. An assay utilizing a use set forth in any one of claims 50 to 55.
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