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moulding forms a capillary chamber (3) between said plate and the said moulding, the device further comprising a chamber (5) fnto
O which a test sample and/or reagent can be introduced and further compiising a chamber (7) capable of accomodating an absorbent
@ pad, wherein the said chamber into which a test sample and said chamber capable of holding an absorbent pad are in lateral flow

g contact vig the said capillary chamber (3).




moul ding forns a capillary chanber (3) between said plate and the said
nmoul di ng, the device further conprising a chamber -(5) into whigh gpf est
sanpl e awdyewz7éxragent can be introduced and further conpripépe ,ggggber
(7) capable of acconodating an absorbent pad, wherein the said chamber
into which a test sanple and said chanber capabl e of hol di ng an absorbent
pad are in lateral flow contact via tﬁe said capillary chanmber (3). WO

01/ 27627 1 APR 2004 PCT/ GB00/ 03949 1 "ASSAY DEVI CE The present invention
relates to-a device suitable for use in performng assays, for- exanple

I mmunol ogi cal and rel ated assays. 5 Assays, for exanple on biol ogical
sanpl-es, may -be bindi ng assays,ASSAY DBWPCE sandwi ch or conpetitive

bi ndi ng assays. Binding assays nay nake use of .inmunol ogi cal interactions.
Such assays are known as inmunoassays and make use of the high specificity

and hi gh akfinj of .the,.10 interaction hetwe n.anti bqdy or_ ot her

i munog| obf}ftﬁenﬁ{eéﬁlét %‘{éé‘&ﬁPefe %%t% e&'ﬁ‘éf‘etguﬁ?ln?l%ggﬁ UES {8 perfoEmImg s, for
exanpl e i NEERQRS mﬁg— [ .cal .djagnoses. D agnostic
tests using sggh&g%/sayg #ay gﬂé@%ﬁ%éﬁgﬁa@@gs Sraboratory, medical

practitsoner’s surgery or hospital or-in a hone setting, either by the
patient or by a visiting nedical practitioner. Devices suitable for

carryi ng odissaysgforsexampleson, biplogicalusanples| hose benbandiag ARhys's foroY
non-nedi cal |y trained personnel, for exanple patients, may be designed to
gi ve a vi sFBAEPlesandwich or comepetitive bindipgi assayssuBinding fassaysxamy e of 20

nitrocel |l ul oge, on l.ch an.interaction.may take place, in qQrder to provide
the vi si bl gnﬁ(gsps? e&l"ﬁ“.m‘&cﬂggl mcgﬁﬂgabgélcho?ss@éfﬁr?#Qldﬂmwﬂcﬂsagnost iC
tests may ' : [ r f.erned tween..a.plastic
noul di ng aﬁg'ﬂ;{dr%i g?%ss%gelhé?é?gé ?ﬂ%%@%’ﬁﬁﬁ %ﬁ’&r%ﬁgﬂ’pe or
other hest inteRittion"bérwteh 4 AALBEY OF o ihftfuropidthilin-type molecule

and its target antigen. |

- Binding assays, for example immunoassays, may be useful in medical
diagnoses. Diagnostic tests using such assays may be carried out in a

15 laboratory, medical practitioner’s surgery or hospital or in a home setting,
either by the patient or by a visiting medical practitioner. Devices suitable

fo;' carrying out diagnostic tests, particularly those intended for use by
non-medically trained personnel, for example patients, may be designed to

give a visible test result. These may comprise a support, for example of

20 nitrocellulose, on which an interaction may take place in order to provide
the visible test result. Other devices suitable for carrying out diaénostic
tests may comprise a capillary test chamber formed between a plastic
mog}ding and a microscope glass slide. These may require a microscope

or other instrument in order to determine the test result.

Assays may make use of a lateral flow protocol, for example in which a
bibulous or non-bibulons material conducts liquid from one portion of the

device to amother. Examples of diagnostic test devices using assays,



25 Assays may nake use of a lateral flow protocol, for exa Igp'gmwhich a
bi bul oys_or_non bi bul ous material conducts lLiquid fron1onen30rt| n of the
devi ce MU 8 her . Exanpl es of diagnostic test devices uSCHFBOOIA 1 APR
2004 WD 01/27627 PCT/ GB00/ 03949 2 particularly those maki ng use of a

| ateral flow protocol, are described and reviewed, for exanmple, in US
5,770,460 and in US 4,943,522. As set2out .in US 4,943,522, a bibul ous
materi al may be -capabl e of adsorbing or "inbibing" one or nore dissol ved
or di spersed conponents of a liquid 5 sanple, whereas a non bi hul ous -

mat eri al . - _ that ;al l ..dissolved or
di sper sedﬁm%ﬁ]ﬁ&gw ﬁg‘%pﬁ a@@@%ﬁg@@&@ g%stqnal?q‘iagi}ual
rates andryiblonelha ahe B S, 190460 hnd 1 ©1L1043,899U0R SL4E G ane-
- -, Exanpl es "of bl bul ous érlat’ erials’may’ inc ugie unt f’eat’e?! paper’,

ni trocel | it 438 4048)522) artibaldwe’ nimédal andy tﬁbabal[)ébl@ oRvadeerbingdot N

chr omat ogr aphi ¢ separation techniques. The apparatus disclosed irn US .
4,943, 522“imbihingzone opmore dissolvedioer dispefsedvcompbnents ofiix biguid on its
surface a sanple application zqne, and at a_ .lateral distance fromthe
appl i cht i sHMplse Whereas &t RORDIbRIUS 3 Materighemay; doth soneadsoshe suely be

oot f or m rborRAIAse Sagh tatll ditsbFeOF Frpersec, Bompbbent oE el ce of

2%85 1 gf 5#éd@ﬁ@%ﬁ&ﬁ?&?ﬁ!‘%@!E*%Péééﬁd;ﬂ{lﬁ@ﬁ@%ﬂ@ﬁﬁaﬁﬁ% | LN by
an’ appar al ety SRS SR RESTHS Of MR IRERIPIBT A ch
i s assesshstlide evereatédopapér;sitcbeellalsse 6P nydok MU oferS MBI ARChat i N t he

docunents cited 25 above, may have disadvantages in terns of convenience
or of 19| exay b¢ ngedbin chromatographic separation techniques.

The apparatus disclosed in US 4,943,522 comprises a non-bibulous lateral =
.flow membrane which has on its surface a sample application zone and at
' ‘2 lateral distance from the application zone, at least one indicator zone.

15 The membrane may be bound between two sheets.

A further example of an apparatus suitable for performing immunoassays
is described in US 4,883,760. This makes use of capillary tubes and a
flexible support that enables the end of the capillary tube to be brought
20 into contact with an absorbent material by the application of moderate
manual pressure on the support. However, such an apparatus is bulky and
suitable only for producing a test result which is assessed by eye.
Known test devices, for example as summarised ‘in the docﬁments cited
25 above, may have disadvantages in terms of convenience or of flexibility or
-accuracy in performing complex assays. Thus, there is a need for a

compact device that allows complex assays, for example those requiring



accuracy in performng conplex assays. Thus, there is a need for a conpact
device that allows conpl ex assays, for exanple those requiring 1 APR 2004 3
ti med i ncubation or washing steps, to be perforned reproduci iyl yeR [2804i s an
obj ect of the invention to provide an inproved assay.-device. The invention
provi des an assay device-for quantific3tion or detection of 5 the presence
or. absence of an analyze in a liquid. sanple, conprising: a first portion
conprising a lateral flow zone; ' a sanplte receiving zone in the first

portion in P ral fl 10 .zone, _and congl portion
havi ng reahs %orﬁl,%hkgﬁ]{)jlﬂr?y%g#lgﬁgg?%)gnttg\&?@qu{mﬁqéFP\roﬁﬁ‘Qiﬁi}’r sﬂ Btion is
arranged i @bfdck oF 3 t | that the second
portion is mf)‘%\%bl %gﬁ%&?ﬁgofﬁpg{f&p%lgﬁ%@g%vﬁﬁw{%ﬁﬁ fere is a gap

bet ween an. absorbent pad held by the second portion and the l|ateral flow
zone and a_second position in which an absorbent pad 15 held by the second
portion isThe inventien providescan wssaly deneice doe rquiantifieation ane derdtivhesei n t he
lateral _flqw zone conprjses a planar, capillary chanber. It will Dbe.

appr eci at e QHW%‘:QJIEB?tQ@D&@ ran apalyte e liguid sample,nay be useful in
perform ngcgﬁgj i@/ i n which binding of at |east a portion of the 20.

anal yze to 3@ ‘ic binding partner for. the analyze is -detected. It is
preferred alfiast poktht dodipefsalg f| ow zone conprises a capillary chanber.
Lateral flow through the capillary chanber may occur when.-liquid is

i nt r oducedailatepalt fiéwssonet € recei ving zone. Alternatively, the lateral flow
25 zone may conprise a solid support through which lateral 'flow may occur

when | i qui @ sample recrivingdzome in theefisse poreion ¢ Sontatd Witk ehe 1ateRR AGR4 4

10 zone; and a second portion having means for. holding an absorbent pad, .

wherein the first portion is arranged in sliding relation to the second
portion such that the second portion is movable between a first position m
which there is a gap between an absorbent pad held by the second portion
‘and the lateral flow zone and a second position in which an absorbent pad

15  held by the second portion is in intimate contact with the lateral flow

zone and wherein the lateral flow zone comprises a planar capillary chamber.

It will be appreciated that a device according to the invention may be
useful in performing an assay in which binding of at least a portion of the

20. analyte to a specific binding partuer for the analyte is detected.

It is preferred that the lateral flow zone comprises a capillary chamber.
Lateral flow through the capillary chamber may occur when-liquid is
introduced into the sample receiving zone. Alternatively, the lateral flow
%5 Zome may comprise a solid support through which lateral flow may occur

when liquid is introduced into the sample receiving zone.



The |l ateral flow zone may formor conprise '_a binding and/or detection
zone. The detection zone nay be suitable for binding to occur between at

| east a portion of the analyte and a specific binding partngrgpmgai d

anal yte, and to be detected. The binding zone may be suitable for binding 5
of at least. a portion of the analyte4 o a specific binding partner for said
anal yte to occur; however, it may not be suitable for such binding to be
det ect ed. The binding and/ or detection zone conprises a capture reagent,’

R e
di : ' 3 L
Conpr se e A SR S0aE iy B BN Rlndipf dogbRrRbpBhic:

pl anar plake a ;pfortiénf of ther andigterdmt a spadifichvimlinbapaithef Foposdig a vel |
of or support for the lateral flow zone." It is 5 particularly preferred
that theapaigtsraml to be detecteds tThe binding contanay be suitdbleffor biwdiagpi | | ary
chamber. .It is preferred that the detection and/or binding zone Is '
subst &nt ohlatleast| aportionsokithe asalbyde ftora Ispecifisl bimding rpartaerfamsaidpeci es
of -capture . -reagent y be inpobilised in the_ detection . or, binding zone;
it is 153Dalyiefeaceyr; hawexer, dmay Babbe s bﬁﬁwf sugh bindiagnta beed in

bst anti.a] | t : I till. ferably -substantiall
ar al 1 ol Geiselert’ ShebRdEalfor. AbleciiplHane oImatiog 4 cabitR HageBhe erred
that th : ' i f id
ol anar piSrisied THUBRE Dol 1€ sl B AorR bt IR MELBEFE 2nb®S 1011 o
the capi ith#y ybehaiable Tiors da¥ctionl 8¢t 86k OBimdinpi i€l the t AefRGN issai d
capture reagent, particularly when using an autonated detection system 5
The devi désassgmblethr i Heisaprefevsat hhat tpndateghl flow t Zones enay diopor toron.

‘comprise a detection zone. .

" It is preferred that the device comprises a planar plate. It is further preferred
that the planar plate forms a wall of or support for the lateral flow zone. It is

5 particularly preferred that the planar plate or a portion thereof forms a wall of
the capillary chamber.

10

It is preferred that the detection andfor binding zome is substantially
planar. As discussed further below, more than one species of_capture
-Teagent may be immobilised in the detection or binding zone; it is
!5 " preferred that all such capture reagents are immobilised in substantially
the same plane, still more preferably -substantidlly parallel to the said
substantially planar plate. It is further preferred that the capture reagents
may be immobilised on the surface of the said planar plate. that forms a



The neans for hol ding the absorbent pad may conprise neans arranged to
grip the absorbent pad, for exanple a push-fit arrangement. 1MRRe2lktively,
t he meanWhel2762npri se a part of the portion to which the popdBIBYI%e
glued, for exanple using a suitable adhesive, as well known io to those
skilled in the art. It is preferred that all .dissolved or dispersed
conponents of said assay .or binding reaction (wth the exception of the
anal yte or reagent binding-to the specific binding partner, as

appropri ate) flom1through t he devi ce to the i s absorbent zone at

substantial |y, equ rates. Thus n,the term | og summar i sed above, it
is preferr e‘HXlt] H&ttgP &!@"% Flﬁ'ﬂa éoﬂaﬂfeb’dldmg da.eadbvever
it will at. th Iowma be _bi bul oys ,f| ow. 20 Such
non bi bul ofgﬂp %i?t%(}é o Rﬁpﬁgiqr!a‘fle‘?’é T} o%u?‘émpi‘ﬂtsa gHeteCtoRyi | | ary
chanber, pag tépyl arly if the walls of the chanber are forned of glass or a
material r exanple a plastics material, which is wettable by water ie
has a cont act angle of - less than 90 with vvater as known to those skilled
in the art and as discussed further bel ow. Swtabl e plastics 25 materials
are pol ycarbamalevicenthayt gomprisacary absorbent paddheldeby (thaNecohtl pomian.ef er r ed

that the | gferal flow occurs._ through a ca pillary chanber. It vaI be
appr eci at ed! ¢ HCang for balding dhe abs t pad rI@a)f §0mnssqmeas$rmanged toa solid

t th APR 2004 Th th
325?82\ myrﬁiﬁp lyg gb%)gﬁ tlaP?"Ilchgﬂﬁcan OC Per%bll}u E&b%@gé;m?t pleanar

{1 ow zonb coRGREtvely, R SREMERIY colphise yﬁﬁﬁa%él%%#& Eéih B8 haner

may conpri. §%dﬂﬁ Bé?lﬁécpnfor lebthdiﬂ%'wsﬁiﬁﬂﬂe acﬁ'égfv‘ér % o t%&‘n tection

and/or binding zone does not extend beydnd the boun e capillary
chanberto to those skilled in the art.

—

- It is preferred that all dissolved or dispersed components of said assay or
binding reaction (with the exception of the analyte or reagent binding to
the specific binding pariner, as appropriate) flow through the device to the

15 absorbent zone at substantially equal rates. Thus, in the terminology -
summarised above, it is preferred that the lateral flow is non-bibulous
lateral flow. However, it will be appreciated that the lateral flow may be
bibulous flow.

20 Such non-bibulous flow may occur if the lateral flow occurs through a
capillary chamber, particularly if the walls of the chamber are formed of
glass or a materjal, for example a plastics material, which is wettable by

* water ie has a contact angle of less than 90° with water, as known to those
skilled in the art and as discussed further below. Suitable plastics

25 materjals are polycarbonate and styrene-acrylonitrile polymer (SAN). It
is preferred that the lateral flow occurs through a capillary chamber. It

- will be appreciated that in such an embodiment there is no requirement for

- a solid support through which lateral flow can occur.




} 1 The capillary chanber may be formed by the first portion in cooperation
with the planar plate. The first portion may forma capillary chanber when
pl aced directly in contact with the said planar plate. \Aﬁgﬁ@q&lt will be
appreci ated that a spacer, which maydbe in the formof a I ke
structure, may be required between the said planar plate and the first
portion in order to formthe capillary chanber. The capillary chanber may
have a dept.h.(f.or exanple distance between the substantially pI anar plate
and the part of the said portlon that forns the face of the capillary

ggﬁxga’gﬁgjt llge 0lmm an% éjmﬁ h§# raﬁg%ﬁﬁm@gﬁﬂﬂg}m }éﬁr dr%gll ats'?l) I IOf

nmor e pr%ﬁﬁé@hhﬁﬂ?‘%lﬂﬁﬁf‘c@ m':argnéhdmﬁm YR is ﬁ?éﬁrﬁ@ftﬁitabit&rﬂeﬂwn about
0.1 and O t will be -appreciated that the depth should be such that

liqui d pheough die latomleflow zone becumspttirbagh thbasid rcapiillarye chambee.- r ecei vi ng
zone flows 5 across the entire capillary chanber. It is preferred that the

i quiid t'Hm hagaberamay) ampmmﬁerdmwmnddor >bmdmg Zome. i nto the
absorbe but .onl he absoybent. pad is in teral fl ow
cont act ‘%é‘a‘éﬁ a\éﬁgpoginqtiggm ‘k?f’se'é@'e@é‘? ?l thear y

chanber. 4 her, 1 AP. 01/ 27627 PCT/ GB00/ 03949 7 is a- gap

bet ween tfo\rﬁgl%g‘g% 8@%&&%‘7 Tateral flow zone, it .will be .
appreciated that i qU| d does not flow fromthe |ateral flow zone into the
absorbent pad. It will be appreciated that the required depth nay depend

upon t heThel@apilry ddRnk ?fcﬁe'fd?ﬁn@@ jy! thy First! n it Reopksdtiom ty of the

5 liquid and contact angle of the liquid to be tested on the surfaces of

It he )gapwhtlhatfﬂt plagdtiyslatel Withe Hirlepatida @Ay Boim of &piBary dtenbenehan of the
I qui

placed directly in contact with the said planar
plate. However, it will be appreciated that a spacer, which may be in the
form of a frame-like structure, may be required between the said planar
plate and the first portion in order to form the capillary chamber.

The-capillary chamber may have a depth (for example distance between

the substantially planar plate and the part of the said portion that forms the

face of the capiliary chamber that is substantially parallel to the plane of

thé said plate) of between about 0.01mm and 2 mm, preferably between

2 0.0lmm and 1 mm, stll more preferably between 0.05 and 1 mm, yet
- more preferably between about 0.1 and 0.5 mm.

It will be appreciated that the depth should be such that liquid placed at
the edge of the capillary chamber in the sainple—recci\ring zone flows
5 across the entire capillary chamber. It is preferred that the liquid that
enters the capillary chamber substantially all flows into the absorbent pad
when (but only when) the absorbent pad is in lateral flow contact with the
capillary chamber ie with an edge of the capillary chamber. W_ﬁen there



and the nature of the surfaces). It will be appreciated that the
appropriate depth nmay be readily determ ned for a particul gr ﬁ?w,,nation -
of para‘gﬁt i _for-exanple by the use of spacers of differ of cknesses
to -10 f 8bers of different depths. Factors affecti UGBty are
di scussed, for exanple, in Rem ngton: The Science and Practice of

Phar macy, 19' Ed, Mack Publishing Conpany 1995, particularly in Chapter 19
of Volume 1. 15 The depth of the capillZary chanber nmay not be constant over
the area of the capillary chanber. For exanple, it nay be advantageous for
the depth of the chanber to be greater at the edge of the capillary

2352“’?;o?d{iﬁéegépaﬁ?ﬁ'%?@%éﬁﬁéﬁb%&Jdéﬁaéﬁhﬁfs?ﬁ%ﬁf?ﬁ%aﬁ? _ﬁte-?hﬂaﬁaiélrLZﬁt
From t ne. e dBErocaiol 80 Ihid W0es 1L AW Tint 165 HARTaL B3 20hp Inid L °0L )

zone to thebeedent phd! hdt 0dllidd appreehns® Giatt thatregaired depile tafpdepéndv th the
absorbent pad. This may aid the Tlow of liquid through'the capitlary

chanber . | upoaythe redge-tbeadge: lengthoof thdbapillain chimmbenpthie visgocitpofehe | ess
.52 T e B e e
chanber (1 GPROGEY Fhamuek (IR0 dBBBRE Panelh i ShTiafe 1Eied B S GHR,| ana
Compr o se e BREFHPHRICAT, 1ol 6 Bphfeciucl BAPUITHBENAS, O
L5 gy s, o sy S o
chanber _ tpastmeteresfomexample byttheiise ofhspacels of ddifferemtdihickubssenes t he

vol unes of reagents required. The. slope nay .be preferably _be between
about 0101 dfommd chbampess jof] diifexentr depihab| yFactors affecting capillarity are
~ discussed, for example, in Remington: The Science and Practice of
Pharmacy, 19* Ed, Mack Publishing Company 1995, particularly in

Chapter 19 of Volume 1.

15 The depth of the capillary chamber may not be constant over the area of '
the capillary chamber. For example, it may be advantageous for the dej;»th
of the chamber to be greater at the edge of the capillary chamber adjacent
to/in contact with the sample-receiving zone than at the edge- of fhe
capﬂlary chamber that comes into contact with the absorbent pad. Thus,

20 the depth of the chamber may decrgasé substantially evenly from the edge
of the capillary chamber adjacent to the sample-receiving zone to the edge

| of the capillary chamber that comes into contact with the absorbent pad.
' This may aid the flow of liquid through the capillary chamber, It may
make formation of bubbles in the capillary chamber less likely to occur

25 and may aid even flow of liquid across the width of the capillary chamber.

l The change in depth may preferably be achieved by a slope in the part of
the said portion that forms a face of the capillary chamber '(foi‘mec‘li' in



bet ween about 1 % and 3 % nost preferably about 2 % (expressed as drop
(d) as a percentage of length (1), as shown in Figure 7). | The preferred
depth at the edge of the capillary chanber that cones int(|) A ct with
t he absorbent pad is between about Olmm and 2 nm preferabl y between
0.0lmmand 1 mm still nore preferalily between 0.05 and 1 mm yet nore
preferably between about 0.1 and 0.5 nm It w Il be appreciated that the
first portion may conprise a part for forming a wall of the capillary
chanber b wr ! [ [ t her parts
of the fir tmggPﬁagﬁ.m%or exanpl ,W\Kagthlé?kgg}égnnﬁu b\%eéﬁlggle%ﬁ%ne

ef f ect i Wt yvheikee dfhslsupe may rethiteen eontprondse.nAy ineréaesin desdegdeee than a
nmore polar surface, Tor exanple a.glass surface. It will be, appreciated

tﬂat thpfleikmednayh r;lrjanmghab Gﬂrl_lql}idlthrmgldl _ ﬂxanﬂ?iﬂawdmmt n l:;drtelalmjrfaces of

e capi]lary chanber e hepefici.al . N referred.tha e

edge-tg ﬁm@@srﬁb@r%% itﬂpﬂlﬁwngﬁamg@p (roagivspydepthlen 1 and

70 mm still, nor ref erahl v. bet ween ut 5 5.and 25.m It i referred

Chat ot Ui el o Bhe (Slriitany STaliRER R comes; iSRS Rt sy e

vi si bl e / i - Al At et r . Al 2 9

preferr é’ﬁ%bgmtﬂ%@s%%p?@?gi i(i)-% 318" e 8 arrggge%#aﬁéﬁlﬁé%‘ @e. g&’iﬁspar ent

‘conpri iﬁ%ﬁr;y beltfierably bR bdt¥elh boiit!d.1% _ahae?%' M%ﬁ&é prefermigmoer . It
appr eci at ed- ow

will be hat this nmay be desirable to al detectrfon of any
bi ndi ng bevwédre abent 1% and=R%)tmost preferably abouy 2¢h (okpressedlakafropt i vel y, at
| east a portion' of a wall. of the said planar capillary chanber is

t r anspaf@has apercentage of fengeha(lhras stioven tedfigusti Z).ion. s Iris preferred
that.’ the plate surface which forns the capillary chanber is

The preferred depth at the edge of the capillary chamber that comes into
contact with the absorbent pad is between about 0.01mm and 2 mm,
preferably between 0.0lmm and 1 mm, still more preferably between
0.05 and 1 mm, yet more preferably between about 0.1 and 0.5 mm. It

i will be appreciated that the first portion may comprise a part for forming
a wall of the capillary chamber that is made of or coated with a material
different to other parts of the first portion. For example, water does not
wet polyethylene effectively and thus a polyethylene surface may be less
desirable than a more polar surface, for example a glass ‘surfacc. It will

) be‘-appreciatéd that the use of a wetting agent in the liquid sample or on
the_' suﬁws of tﬁe capillary chamber may be beneficial. _

it_ is préfé_rred that the edge-to-edge length of the capillary cha_x_i_lber is
prefe:ably'be_:twe‘en 1 and 70 mm, still more preferably between about 5

5 and 25 mm.

It is preferred that at least a portion of the said planar plate is transparent to

visible, UV  and/or infra-red radiation. It 1s  further



glass. 10 If the, device conprises a solid support through which the
lateral flow occurs, then it is preferred that the said solid support is
of a non-bibul ous ie non-chromatographic material. As described in - US
5,770,460, bibulous materials (for exanple paper or nitrocel IARRo#8Y nay be
converted 15 to materials that exhlbltﬁponblbulous fl ow characteristics by
the application of blocking agents, particular, certain . detergents
and proteins, which serve. to obscure the- interactive forces-that may
account for the bibul ous nature of the supports prior to treatnment. 20 A

sol i d suppgrdferdbd chthatprhet Ssdidt epadtionl 0\wWfMthebe F]]leihafrhe pla® M @bt 2 is
menbrane. The menbrane may have a nuch smaller thickness than surface

di mensi on ngenymompmescam@m that formseat wallaofl thbusaideedpillappaueous
solutions a uspensi ons_to exhihit lateral flow finely, and “preferably
i sotropi caf H'&‘/m Bi-ef &t bg aEBEFs?t’%Fﬁ{ll thatythis, anaynbe rdesitatiler to adlovar i ous

conponent s 4 non bi bul qus_ mat erj.al s i ncl ude porous
pol yet hyl engI sﬁeé?‘gjﬁﬁ# 5’#‘@3@:}% @1 Liis ﬁ%lmymﬁrc’m ARy 'chambrer.

mol ecul &r - iR Rayy l‘\@'@&ﬁ W}’ﬁ §4 PCT/GB /03949
sheet materi al manu#’actured by orex?quchno él es C%:'S R"ﬁ

Geor gi a, - Uehamber ent foov h| s nenbrane
iteransge isihia"PNe anf/3{Snfth a{:fdjgspv

has an open pore structure with a typical den5|ty, oid volune, of
.0.57 gm cc (0 57 g/m) and an average pore dianeter of 1 to 5 '250 pm
generally, from3to 100 The opti mum pore di aneter for the

menbr ane f tr ferged {hatfhgi fq)surfaemvmnhé’nrmmthmpﬂhrwrdmmb@pw 10 to
50 pm Thegm%gbranes are from about 0.0025cm (0. 025mm)

10 ..
If the- device comprises a solid support through which the lateral flow
occurs, then it is preferred that the said solid support is of a non-blbulous
ic non-chromatographic material. As described in - US 3,770 460
bibulous materials (for example paper or mtrocellulose) may be converted
15 to materials that exhibit nonbibulous flow characteristics by the
application of blocking agents, in particular. certain .detergents and

proteins, which serve. to obscure the- interactive forces that may account

for the bibulous nature of the supporis prior to treatment.

20 A solid support which supports lateral flow may be in the form of a
membrane. The membrane may have a much smaller thickuess than

. surface dimension and is hydrophilic enough to. be wetted and thus permlt
aqueous solutions and suspensions to exhibit lateral flow freely, and

preferably isotropicaily, preferably at substa_nually the same Tates for

25 various components of a sample.

Inlnnsmally non-bibulous materials mclude porous polyethylene sheets
for example the lngh density or ultra high molecular weight polyethylene




to about 0.5cm (5nmm) thick, typically in the range 0.012 cmto 0.025 cm
(0.25@@&. The menbrane nmay be backed with a general |y wat et APB 2Bber vi ous

| ayer WP OHBP2Zbe sel f-supporting. Other nenbranes that neBCI/GBIYPAMNBDI e

i ncl ude nmenbranes formed fromother olefin or other thernoplastic
materials, for exanple polyvinyl chloride, polyvinyl acetate, copolyners
of vinyl acetate and vinyl chloride, 1fol yam de, pol ycarbonate or

pol ystyrene. 15 The properties -of suitable nenbranes. will be well known to
those skilled in the art, and as sunmarised, for exanple, in US 4,943, 522.

r of o1 abpESoBAETIAL. BETIRCEed 25 Poreh TeduIonie Coma B Baibiricr ed. o
Flow, " pirpis (i 5 hEolBEY RF, eambRe i, MS, JF A a22,"0 TRl (™
preferablﬂemb Hﬁgnfdﬁnrl,gfz@'gsﬂéﬁ%@t@wim% : tﬁg@gﬁ%)ﬁgm@ Ism

involving capillary ac I ng age e Uused to

convert arohinae] of 0.5At@RIc (0.570g%nl)eid bh tHvesa bé dinpeter! bPW foncl ude,
as known to those ski I%ﬁe‘é ig t he art) and descrglﬂ‘gsl;gtc'llJ in US 5,770, 460, bovi ne

ser unsal 1250 g, deneralby beir from 3/ t@ 160 jon. sThei e poretijhmetsti mal sera
or other blood proteins, W 01/27627 1 APR 2004 PCT/ GB00/ 03949 11 casein
and non- ffar the ymeimbran®dioergsenin theedetice o the dyeentiomamayl be foem used,
either alone or in conmbination with a protein-based bl ocki ng agent.
OCGP—%%m)

Sui t abl e 2beutd@daty) pay The membrangs ave fiom about 0:0023emy _
or  pol y ot bRy Dnaete. (te) thick. Hpicaly Rubetange. 043 Gmcto Q03 6@ at i ons.
concer ni ng F6M) " $RE THhERbRnd! BUYOHR BcREA 2 Faf § generally water
10  impervious layer or may be self-supporting. Other membranes that may
be suitable include membranes formed from other olefin or other
“thérmoplastic materials, for example polyvinyl chloride, polyvinyl acetate,
copolymers of vinyl acetate and vinyl chloride, polyamide, polycarbonate
or polystyrene.
15
The properties of suitable membranes will be well known to those skilled
in the art, and as summarised, for example, in US 4,943,522. Thus,
‘suitable membranes may have pore sizes between about 3 to 100 pm,
preferably about 10-50 pm, be less than 0.5cm thick and be constructed of
20 .an inert material. The membrane is capable of supporting lateral flow,
preferably non-bibulous flow ie non-chromatographic flow, and preferably
-isotro;iic flow. The lateral flow may occur by a mechanism involving
éapiﬂary action. - _ -

25  Blocking agents that may be used to convert a bibulous material to one
.exhibiting non-bibulous flow include, as known to those skilled in the art
and described in US 5,770,460, bovine serum albumin (which may be
methylated or succinylated), whole ammal sera or other blood proteins,



described in US 5,770,460. The advantage. of using a treated bibul ous
.Material as the support material may include the ease of aytged Qt of a
reagent , wioan2eseanpl e a pol ypeptide or a nucleic acid, to ther gibdody, tO

whi ch may be done prior to the said treatnment of the bibul ous nmaterial.

Ni trocel | ul ose may be useful as the support material, as well-known to

those skilled in the art. Nitrocell ul Oﬁi Is able to bind proteins wthout
prior sensitisation. |munoglobulin nofecules, for exanple, nay be 15

i mobi [ i sed on nitrocellulose wi thout the need for a chem cal t.eatnent

which mght interfere with the specific binding activity of the

i munogl obakein dddunesfir dei ndlis| Draergent-basd Biking s eﬁ&c@geﬂmb@bove or
using a material .such as pol yvinyl al cohol (PVA). NittfoCellulose 1s

avai | abl e iused, eihegralonepor én sombination evith acpratyinbbased blucking agent/e t he

- 20 requi recg sggi)l e flowrate. The nitrocellulose may preferably have a pore
size of at YWd@ble 1 dglergents ymayerimslyde ¢ pelyesysthylere i sorbitan t aicohmlout 20

on- lhﬁ“d'e' B eBBR LB i Benfl A voryeiyime wcofils: e rh&‘c??—'péf?ﬁer
Component o Puott POORBIIALIRCR (8K Tl RFIGRT | BABRs Thad e 4
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the device at the sane rate as ot her conponents. ntages of Using a
non bi bul oudeseribebrin W8y5/#76,468. t The amnm'gesmeukiﬁ% d infeakell ibiloasong_t he
support may -be greater using a non bibulous than a bibul ous -support. This
may resul t-m@teaaﬂps dhe rsupperfe materialguiaysinchudeh they easé of attachnsemfoft fe
detection qr_bi rhditn zone W t hi nl a shorter period of tinme, which nmay be
subst ant | altF3EeHe 198 AXAMRpIE.a Pplypeptide or a hucleic acid, to the material,

10 which may be done prior to the said treatment of the bibulous material.

- Nitrocellulose may be useful as the support material, -as well known to
those skilled in the art. Nitrocellulose is a;ble to bind proteins without
prior sensitisation. Immunogiobulin molecules, for example, may be

15  immobilised on nitrocellulose without the need for a chemical treatment
which might interfere with the specific binding activity of the
immunoglobulin. Unused binding sites may be blocked as described
above or using a material such as polyvinylalcohol (PVA). Nitrocellilose
is available in a range of pore sizes; pore size may be selected to give the

20.. required sample flow rate. The nitrocellulose may preferably have a pore

size of at least 1 nm. More preferably, the pore size is less than about 20

pm.

It will be appreciated that analyte molecules that become immobilised on
25 the device as a result of interaction with the specific binding partner may

thereafter not flow through the device at the same rate as other

components, but it is preferred that before said immobilisation that the




sanpl e or reagent liquid, thus inproving the consistency of t| ng of to

I ncub ross the detection and/ or binding zone. The sh UQece|V|ng
zone i Eﬁ fe of having the said liquid sanple applleHCF 030K, t hat
the liquid is able to flowinto the lateral  flow zone, which nay conprise
a detection and/or binding zone. Thus, the sanple 15 -receiving zone nay.
be a chanmber in lateral flow contact1®th .the lateral flow zone, which nay
conprise a detection and/or binding zone (ie lateral flowis possible

bet ween the | ateral fIOM/zone and the chanber) The chanber has an

aperture_through | ch uid, s LS introduced .into. the chanber.
ao It isw 3?8@1%%{1 Q&Hﬂg@ ﬁgéf &Yicy BoHe é@ﬂﬁ'l@%"é

preferabl, ni#oh? voI ume between about 5 and 2000 i, m)re_preferably

bet ween abott 10-and 200 pl. Z5 Alternatively, t he' sanpl e receiving zone
may conprise a solid support capable of conducting lateral flow of the
liquid sanple into the detection or binding zone. The solid support

pr ef er abMhehadvantagesvasft abing ay nencbibuimis \sl%p%oﬂl nmy dackudewthatotliehose
skilled in the art and as described in US 27 13 1 APR 2004

PCT/ cBoosp@h@fdlqnm ztbmw alang Ithe support avaydbeegrgater rusingta anon-
properties. ,These tles may as I n the transfer_of the liquid
sanpl e aﬁ?ﬁ’q]%s&m &BB%F fhﬂst tlﬂoWIBPl%pﬁd'ﬁﬁgenbne | t

%3; f;egﬁz@@fq s P?%chéﬁiaaﬁf?%ﬁo recﬁaﬁ b e bissfig 2ok Hithm A ow ‘as
det ned Shoe pIBISITEh, GRA4A, ROSAOARASATREL S, FELAEH Sl /11

filter mexmpfe or reagent liquid, thus improving the consistency of timing of

10 incubation across the detection and/or binding zone.

The sample receiving zone is capable of having the said liquid sample
applied to it such that the liquid is able to flow into the lateral flow zone,
which may comprise a detection and/or binding zone. Thus, the sample
I5 receiving zone may be a chamber in lateral flow contact with the lateral
flow zone, which may comprise a detection and/or binding zone (ie lateral
flow is possible between the lateral flow zone and the chamber). The
- chamber has an aperture through which the liquid sample is introduced
mto the chamber.
0 . S . :
It is preferred that the sample receiving zone comprises a chamber,
preferably with a volume between about 5 and 2000 pl, more preferably
between about 10 and 200 pl. -

25 Alteinatively, the sample receiving zone may comprise a solid support
capable of conducting lateral flow of the liquid sample into the detection
or binding zone. The solid support preferably has good wettability and
wicking action, as known to those skilled in the art and as described in US



capable of renoving cells froma sanple, for exanple erythrocytes froma to

bl ood sanpl e, and/or of renoving debris froma food or enviir gparegnial

sanpl e, WEPOLR¥@Rple froma drinking water sanple. It w || Hoa/Gprssisat ed

that the sanple. receiving zone and a. detection and/or binding zone nay

be in lateral flow contact via a zone (which may 15 be part of the |ateral

fl ow zone) of the device, in which a rgggent is present, for exanple a

| abel .reagent, as discussed further below 'The detection and/or binding

zone conprises a capture reagent which is immobilised in the said '
The capture agent 20 immobilised in a

det ecti on or bi ndi ng zone.

det ecti on gﬂ@,ﬂégs@ﬁl dow apalytenenht reagent detensionbproperties. t These emai ns
in the detection zone when .th ssay. i s.perforned is a nctign of the
presence/ aB¥ e%%%?ssé%ﬂeetﬁ@%ﬁﬁq of H%Qé@ﬁg?aﬁ eifﬂl‘{ analyte or sanpl e.
By "i nmobi L4 % t r ' 8 l,ned in the said
det ection go%ﬁ% #r)?l}ghoug 4%553@9&%?%@%§ur@%gigbﬁ?%ﬁ‘ﬁétammq ons of
capt ure reag®iin aﬂ@hy,t.goﬁ_r&aﬁqﬂ@qg@ﬂﬁs bgl stid lsupt I o those
skilled in the argt. However, i1t wll %e a presc(lwgldt e%‘ppteﬁérﬁt haeﬁsc}gl\%?%fe of the
i nvent i dn -cendudtingbhen-babulpas fateralniiows asdefined wboyd, 1 APR 2004 WO

6] ./27627 PCT/ GB00/ 03949 14 washi ng steps and/or incubations of predefined

and- precise duration. are required. Known assay devices nay not be

suitable f t he perforpance of assays of these types; _thus the range of
assays thaﬁ?ﬂ?‘%&"’p@*&)‘f‘ﬁg@(’%w £AMPAISG; 2 dneshangeal pliler de Temaeve i on may

deser bed PRASISmAER ot 88 aid sple R HRIRIE, The s e be

o v chat SRS TRERYing CLUP SRk i arle, F ekl s fromay o

pol ysaccharide. ching
suppor 10 or blood saraphy, ea#’bl .ofkrembving debris from a food or environmental

P

sample, for example from a drinking water sample.

It will be appreciated that the sample receiving zone and a detection
and/or binding zone may be in lateral flow contact via a zone (which may -
15 be part of the lateral flow zone) of the device, in which a reagent is

present, for example a label reagent, as discussed further below.

The detection and/or binding zone comprises a capture reagent which is

. immobilised in the said detection and/or binding zone. The capture agent

20 immobilised in a detection zone is such that the amount of a detectable
label that remains in the detection zone when the assay is performed is a
function of the presence/absence and/or concentration of the analyte in the
liquid sample. By “immobilised” is meant that the capture reagent ‘is

retained in the said detection zone throughout the assay procedure.

Suitable combinations of capture reagent, analyte and detectable label will
‘be well known to those skilled in the art. However, it will be appreciated

that the device of the invention is suitable for performing assays in which



o those skilled in the an and are di scussed further bel ow ?F%ngﬁﬁans may
I ncl ude coval ent attachnent, adsorption or physical entra ods

Met hod®O®36:%i ng in situ synthesis, as well known to thBE:é‘"%‘molﬂﬁw in the
art, may be enployed. Adsorbtion may be achieved by drying of a _-solution
or suspension of the capture reagent on the device, for exanple IS on a
solid support nenber or on a wall of 14he capillary chanber.

Derivatization, for exanple of a nenbrane (solid support) may permt

coval ent bondi ng, for exanple using glutaral dehyde or a carbodiinide. The

capture reagent may be attached .,to a other e whi ch. na
physi cal | g By a th@cﬂgﬁgew eﬁ %Rifm%ﬁéi‘!ﬁa %‘I’QM se 20

or b1 ol og P, AR E0% ec“?”ﬂé“%m&%ti%eﬁf %@*8@% forien,cads
\gglngh m%sﬁ dé]gé&hiﬁh%??iég%géb /or ﬁe su ?ant P%H%y D agiapdl "

plate ”Bmslﬁgmrcﬂswcé @ffmérpms@ﬁtamhﬁbarnfa ter dhafbR® parge pad. The
chanber. may ‘encl ose the absorbent pad such that t e absorbent pad is not

in I'igui q)oseihlenvﬁdnkhown/ﬂmﬁcemesmhtmﬁnsedbstﬂ:hedlm&&S(’b’i(h,dﬁOt han any 1
APR 2004 WO 01/27627 PCT/ GB00/ 03949 15 communi cation through the |ateral
fl ow zone), so that liquid held in the absorbent pad i s substanti | aI |y
unabl e tq J eak out of the devic I, S ferred t he ch

encl osesqﬁlﬁ cAIBFS, THABERY @éydggmal gl em‘ﬂﬁﬁ ebh Is EHHEP rq ion is

oo SRR ISR T BRI IR
;ﬁrgnte{)rrate %@gglff‘ree éﬁﬁ tbh§ |t|§l?¥S |IC]UI S t%??ﬁ‘géggﬁ% o BSE 1N
10 . those skﬂled in the art and are dlscnssed further below. Such means may -

include covalent attachment, adsorption or physical entrapment methods.
Méthods involving in situ synthesis, as well known to those skilled in the
art, may be employed. Adsorbtion may be achieved by drying of a
-solution. or suspension of the capture reagent on the device, for example
15 on a solid support member or on a wall of the capillary chamber. '
Derivatization, for example of a membrane (solid support) may permit
covalent bonding, for example using ghtaraldehyde or a carbodiimide.
The capture reagent may be attached to another material which may be
physically entrapped in the detection and/or binding zone or otherwise
20 . immobilised in the detection and/or binding zome by any physical,
chemical or biological means. Thus, the capture reagent may be present
-on beads which may be trapped in the solid support in the detection and/or
binding zone. -

25 The first and second portions and/or the substantially plapar plate may
cooperate to form a chamber for receiving the absorbent pad. The
- chamber may enclose the absorbent pad such that the absorbent pad is not

in liquid communication with the exterior of the device (other than any



10 receiving zone and novenent of the second' portion of the device between
the said two positions relative to the first portion may be undgr ken by a
roboticw‘éﬁEE@”The devi ce-nmay be di sposable. It may be sﬂé@%& for
exanple by 15 autoclaving or irradiation, as well known to S 111 ed
in the art. Preferably, the device is fornmed such that disassenbly of the
device is not required for deterninatgﬁn of the assay result. The first
and second portions may be confi gured d arranged such that 20 the second
portion is |l ocked or is |ockable in relation to the first porti-on once it
has been noved to the second position ie the device becomes |ocked or is

| ockabl e i rommonicationttheough theilaterilhBowbzenbEnéo MRe ligniheld i et i mat e
contact with the lateral flow zone. Suitable cooperatinguneans on the
first and absorhtnp@ad issubwstantislykunablet to deals outkof likel deviede frts 25 In

one alternatiye rangenmept, the device may conprise spring neans which
serve to r & amgﬁ% iiclosesithe sspehent pad as deseribedhabove e

requi red tQ,. - se portion to the second si,tion aspctgéen
onmved. 1 W TS sedfnd FlRRe B b o, Sedobi pogikian Btiventy tie et of ¢ e
I nventign gidiﬁ bHSE & TP IRD(%H ' feor: ' 0 assay

devi ce, thé portion B%’?ﬁgé %gﬁfegur ﬁ%%é"dé‘%@%@%‘hr@ﬁ%%@
attachabl e flowzopkanar plate as 5 described above, such that a part of said
portion fornms a planar capillary chanber between said plate and the said
portion and a part of the said portion participates in formng a sanple
recei vi ng ione wherein the said sanple receiving zone and said capillary
chanber * ar dt Will-fither bg appreciatedshat the presensdexice may beesuitable for part of
the portion participates i.n formn 0 chapper capgbl e of acconmodati ng an
absor bent é‘ggmvmrag&ﬂn?rﬁg p’@?&ﬂ’d@’? iagh‘ﬁa %‘gﬁﬂﬂﬂto iguidshto theysample,
chanberyy Prret&yifY Yond ffid 386idient of the second portion of the device between

the said two positions relative to the first portion may be undertaken by a

" robotic system.

The device may be disposable. It may be sterilisable, for example by

15 autoclaving or irradiation, as well known to those skilled in the art.
Preferably, the device is formed such that disassembly of the device is not
required for determination of the assay result.

The first and second portions may be configured and arranged such that

20 the second portion is locked or is lockable in relation to the first portion
once it has been moved to the second position ie the device becomes
locked or is lockable in a conformation in which the absorbent pad is held
in intimate contact with the lateral flow zone. Suitable cooperating means
on the first and second portions will be known to those skilled in the art.

25 In one alternative arrangement, the device may comprise spring means
which serve to return the second portion to the first position once a force
required to move the second portion to the second position has been
removed. ' -



receiving zone and the chanber are in lateral flow contact via the
capillary chanber. .5 It is preferred that the first portion and/or second
portion is or conprises a plastics nmoulding. It will be app¥&cRit ed t hat
the noul ding may be fornmed by processes including noul di ng.and/ or ot her
shapi ng or finishing procedures, fol6exanple pressing, as are well known
to those skilled in the art. It will be appreciated that the nethods

enpl oyed in providing. the to nmoulding are not critical to the performance
of the invention. The noul ding may, for exanple, conprise. or be fornmed of
any suitable plastic; as known to those skilled in the art.. It is

preef er rpoyAipale . t§ ' d I A [oe D d,pl astics.
may inclrl}de a?%tﬂﬁ%@%%%aatc?y ate ( }dfgggy\ﬁ%/@%%rrﬁ g{e&e% a

pol ycar. @fmmﬂm-wﬁm%rpmammym@%wwwﬁan ol ymer
( SAN) . ol ypropyl ene and pol yetRyl ene are | ess preferreéd. Polycarbonate is
parti cul esifygureditertseperrhinenitlyl ob ¢emppilslgl at-etablbafo hnpiapdsrepRRplascations,
for 1 APR 2004 17 exanple those requiring densitometric neasurenents, it
may e - ddescribpd aboveysughhbapa part o€ said podtion forwa e planar ohpillatyestmmbicast i c. | f
detectiop is by an of fluorescence, it be desirabl e for the plastic
to .be c tb‘[ﬁeé‘d,sarﬁppé'lt‘%raé’d ﬁf‘aéﬁ JPoIHog,# ’i/fRi‘lrt @%aFRﬂéalﬂi’@Kﬂollt may be
desi r abl : ' ' eri f.or.,exanpl e_cqopper, with
i gn ¢ heb b 36 BRTER SmBRCR e BRe i, Fhereifing R SARERECCCond

ti : s : ] - | . Thus,
Por ey aneehABePREPARSAM QAP Rnbel 2 th bipuch GPHPRIPIRNE. | TNUC:
an adhescomtact)l  Préfordly onl parheofdlisd porfisnt phitcipaiees iy Sforiihy Re wel |

known to those skilled in the art. Preferably the portion/noulding is
cli pped chambehecapabit eof accommodating an absorbent pad, wherein the

chamber is in contact with the capiliary chamber. Preferably, the sample

receiving zone and the chamber are in lateral flow contact via the capillary
chamber.

S5 Itis preferred that the first portion and/or second portion is or comprises a
-.pl.astics moulding. It will be appreciated that the moulding may be formed
by processes including moulding and/or other shaping or finishing
procedures, for example pressing, as are well known to those skilled in
the art. It will be appreciated that the methods employed in providing the

0 moulding are not critical to the performance of the invention.

The mqgl@ing may, for example, comprise or be formed of any suitable
: plastic, as known to ﬁ_l_Oée skilled in the art. It is preferred that the plastic
'_ is a hydrophilic plastic. Preferred  plastics. may include'

25 polymethymetha!:r}’late (PMMA), polyvinylchloride, polycafbona;c_ or
pé)lystyrepe, for example styrene-acrylonitrile polymer (SAN).
Polypropylene gnd__bquethylcne are less preferred. Polycarbonate is
particularly preferred. It will be appreciated that in some apﬁli_cations; for




15 The absorbent pad may conprise any porous or fibrous material capable

of absorbing liquid rapidly, as described, for exanple, in US 5, 656, 503.

The porosity of the material can be unidirectional (ie with 'ﬁﬁgﬁ ﬁﬁﬁflbres
runni ng wholl'y or predom nantly parallel to an axis of the ne

mul tidirectional (ommidirectional, Otgat the zone or pad has an 20

anor phous sponge-1like texture). A por plastic material such as

pol ypr opyl ene, pol yet hyl ene (preferably of very high nol ecul ar -wei ght),

pol yvi nyl i dene flouride, ethylene vinylacetate, acrylonitrile and

polytetrafém Eﬂtds@ deHsRém i e o -

mat eri al ssuch pas nit rocel I u?oge nmay egﬁ(g?ﬁ%&hﬂ‘gggﬁﬁ FH%} Bgr‘fe&%‘}?éle fibre
25 filter farytheeplasticito betecleal ori colbarlesPplasei. umibteéucsxhes byRfegs f1bre
tipped pen?‘ may be suitable. It may be desirable "to'treat t e nma erlal

with a suPf fieorgseence, axjemayt de atbsirablen for nther plastity doobeokbluvryd, |t i S
preferred %@ %a%terl obust bot h when _dry and when npist ' such
that the IP %&ﬁ fRITeERDI® lack. 13t maae beadesitable tha t s
shape agid ermvedfoma posjitiqQn in which it is
not i nasgonf a&a%ﬁafﬁgn%zﬁgémw ﬁ’F‘ﬂBP ofePRSS» "émtb@}gh thermal whi ch

it is in sgekiuctivi é‘g%ﬁﬁ&”su' tabl e absorbent materials include ED
No 939 absorbent a d VWhat man chromat ogr aphy paper. A preferred

absorbent material is CD427, supplied by Whatman International Ltd,

What. man House, St Leonards Road, 20-20 Maidstone Allington, Midstone MEL6
OLS. It vm'i'helfg'S"amdlmwacmﬂpmemhm;pbemmnﬁen@y or ten’iGIp $bied z‘?ne or
pad may t de ermne how rapidly liquid is drawn throug hthe capi I'l ary
chanber fr 25 dMfptee ZBws, dor coxammde, the tivet qnbshwrb’nmldmgemy bad.

Met hod?0 of @eéfesm ng. t he prog :lles of the absorbent material will be well
known 1o PREEEL LG e | n @RETRIS T DeSINEs of BRe pr GASBEives of Ohe
absorbent gfgd Bhto the plate. Suitable adhesives will be well known to those

skilled in the art, Preferably the portion/moulding is clipped onto the
plate. '

15 The absorbent pad may comprise any porous or fibrous material capabie
of absorbing liquid rapidly, as described, for example, in US 5,656,503.

The porosity of the material can be unidirectional (ie mth pores or ﬁbres
running wholly or predommantly parallel to an axis of the member) or

' multidirectional (omnidirectional, so that the zone or pad has an

20 * amorphous sponge-hke texture) A porous plastic material such as
‘Ppolypropylene, polyethylene (preferably of very high molecular weight),
._polywnyhdene flouride, ethylene vmylacetate | ac:ylomtnle and
pblytetraﬂuoroethylene can be wused. Paper or other cellulosic
materialssuch as nitrocellulose may also be used. A glass or other fibre

25 filter may be used. Material similar to that used in the tips of fibre tlpped
pens may be suitable. It ‘may be desirable to treat the material with a

) surface—actwe agent to reduce any mherent hydrophoblcny It is preferred
'that the matenal is robust both when dry and when mioist ‘such that the



may routinely be provided with the absorbent material by th lier. 15
It | SywRh6iPfeb£d that the porous pad is capable of absorb}é&&@fw of

liquid at east equal to the volune of test sanple and any reagents,
~including washing reagents, used during the assay. It will be appreciated
that it may be desirable to perforn1agree washi ng steps in between 20
addition of reagents. It will be appf®ciated that the absorbent pad nmay -
conpri se one or nore absorbent materials, which may have different
absorbent properties, as known to those skilled in the art. The pad may ' be
capabl e @i rQaiii ﬁs\@hhgefemﬁ chh GHEfkfBie lae&ﬂ@.ﬁelga‘aetmo%arﬁoﬁpa times
the volune of the capillary chanber, for exanple about 30 tinmes or 25 10.
times theoyivionin whitthét sawet inncontabbiwtith theAdestectibnfor bimding womettoof t he
invention provides a kit of parts conprising a portion for formng part of

an assayadpaditiends wbicl itbisdinisuck contacst. Exanpplre®f neitahlerabsosbente to -
whi ch, the partiop iis_ ca | e_of I ng permanently, o renovab ttached
as said. w&-{ﬁ dinalude pgﬁl al%’ n&?‘gnaﬁgsq’r:@%i Iqﬁ}/,ed afmap ojﬁ%u\?r e
reagept of. - _Jeagents di sgu: ve... Th h id_p pl ate may
have [ HW{%EP Pgﬁqn- - ri’igﬂﬁggaﬁﬁﬁ’ﬁgﬁt r'éﬁ%éﬁ‘ﬁsqs A@gﬁ?at ively or
I n addity : awih It@t%ﬁ gt | a §e ortion
whi ch holkg _5%‘Piﬁs)harrange l@o OPS%ngéorgené pag; E?’efgetrg%fﬂ}?rd%t he
second PRdAdR0-20 MaiktcneoAlhngdn) Majdsti® MBDS OLsnt pad in the chanber
capabl e.. of accommodati ng an -absorhent pad. The kit may 10 further

conprise a spacer, - as discussed further below. The kit may further
conpri se _an _absorbent pad which can be held by the second portion. The |dt

may sti | It milibeappieeinied thatahgaropesties abthe absorbapt gong orqad mayassay in
el A ON deferdmte How Tapidly Hquid SO BHAWS thiciph the dapillary chamber from

the sample zone or chamber to the absorbent zone or pad. Methods of

~ assessing the ﬁroperties of the absorbent material will be well known to
those skilled in the art. Details of the properties of the absorbent material
may routinely be provided with the absorbent material by.the supplier.
15 | | _
It is preferred that the porous pad is capable of absorbing a volume of
liquid at least equal to the volume of test sample and any reagents,
includilig washing reagents, used during the asSay. It will be appreciated
that it may be desirable to perform three washing steps in between
20 addition of reagents. It will be appreciated that the absorbent pad may
comprise one or more absorbent materials, which may have different
absorbent properties, as known to those skilled in the art. The pad may
be capable of absorbing a volume of liquid of between about 5 an(i 50
times the volume of the capillary chamber, for example about 30 ;inies or
25 '10 times the volume of the capillary chamber.

A still further aspect of the invention provides a kit of parts comprising a

plortionA for forming part of an assay device as described ;'lbove and a



I obilised on the planar plate. 15 A further aspect.of the invention
provides a nethod of form ng an assay device of the invention conprising
the step of permanently. or renovably attaching a planar plgtre2@s defined
inrelation to the kit of parts to a portion for formng part of an assay
device as descri bed above so as to forma planar 20 capillary chanber. The

nmet hod may further conprise the step attaching a second portion which
hol ds of is arranged to hold an absorbent pad to the substantially planar
pl ate and/or the portion for form ng part of an assay device. It will be

appreciated - that the first and second portion and the planar 25 plate
may be assphinhedplate doywhixir, ahei portionr dercapdbleuiof hBéings pefharidntlyh @r

i nvention provides the use of a planar plate as defined above and/or a
portion fofemMeYahlig paattackedan agsay saldPR 2004 W@ 011238P7 P@HEB00/ 03949

20 devi ce ﬁf defined above andlor, a second portion which holds or is
arranged tBafd HaYniays %‘Rﬁﬁl Oih, 1 Gt rGAPYILen Teagent @svieagemsasding to

t he i nvent] A her a t t he .i,nventi on ovi des the use of an
assay devi (k:igs@g?seﬂt heafb?&&%‘ent i oiﬁﬁﬁ a%r%t hidof P ti PAtRg BlYdethd¥€i ng t he
presencg o e o i i . [ .qui npl whereib,n the |iquid
sanple is adppl i eg t(()ﬁt H:%g;i e\?)ifce.ﬁ&h# %g%@gaspélﬁe%%‘f% PhviEntii on
provi des. additteshdd ofhequakiniaf yiplatepr thet ddt i Mihyt NQoRRHENCE Qecampence of
an analyze io M a liquid sanple, conprising the steps of applying the

li qui d sanpeslamwhichiboldsconis atranged ¢ thiobd anRilgbebent pad.! 'Frefiabhe of the
invention s in the first position when the liquid sanple is appl i'ed to
the devi cetheaSecande Poriamda Gapables Of danlding dhe said sbsprtemt npad rig thee second

portion tocflgher capable. of accommodating an absorbent pad. The kit may
10 further comprise a spacer, -as discussed further below. The kit Tay
further comprisg an absorbent pad which can be held by the second

portion. The kit may still further comprise reagents suitable for carrymg

out an assay in relation to ome or more of the capture reagént(s)

- immobilised on the planar plate.
15
A further aspect of the invention provides a method of forming an assaj-,r
device of the invention comprising the step of permanently or removably
attaching a planar plate as defined in relation to the kit of partsto a porﬁon for

forming part of an assay device as described above so as to form a planar
20 <apillary chamber.
The method may further comprise the step of attaching a Seéond pbrﬁon
v_vhich holds or is arranged to hold an absorbent pad to the substantially
planar plate and/or the portion for forming part of an asﬁﬁy devics. It wﬂl
be appreciatgd _that the first and second portion and the plane;r
25 plate may be assembled in any appropriate order.

A further aspect of the invention provides the use of | a | plaﬁar

plate as defined above and/or a portion for forming part of an assay



second position. The step of noving the second portion may be is perforned
after .a desired tine has el apsed since the application of ARRe 200 i qui d

sanpl V@ 01/21627 devi ce. Thus, the device may be used in a BET/GBU/EN49 -
performng a timed incubation ie in perform ng an assay nethod that
requires a tinmed incubation. Further details of such nethods or uses are
given below. 20 It will be appreciatgg that the device may be useful in -
determ ning .whether a specific.binding partner, for a reagent present in
the liquid sanple, is present in a test sanple i mobilised on.the device,
preferably . in the lateral flow_zone. Thus, the, device m%l;é&ge useful, for
exanpl e, dévicosag «defined aboye andior a wpsendi pextion Which, Holds @misel | known

to those skilled,in,the art, Thus, the.test sa e or. exanplg cells or a
ssue  amapeet Wotd 2 Aissbet B, in ottt AERRY deieE AEFITRE o Sone.
Liquidr %@%é{; be applied to the test sanple nay be supplied to the 1
APR 2004 8 " PGT/ GB00/ 03949 21 sanpl e receiving zone. Such a

reagent may conprise a probe reagent, for exanple a |abelled nucleic acid,
anti body or antibody fragnent, which is capable of binding specifically to
the smi dAsfiethér aspgaondfithepimention peovides ithe wesof an dssaylalevite ofurt her
reagents may include washing/rinsing reagents and reagents necessary to
det ect t fhe paetntionedgentmethodvaif] quantitying omdetectinig the Presendgeoart . |t

1, LA e 4 GRS e B L Sl
i nt ti .l il i,yed Th he. id devi be
et oct bt B%he S SRAY ARGy e MRS RSl HERTOdE 0%, o
in the | féhah df QikrtAPig Br dersinng 18 Heesbnbt SrembseiBei Gt 2 AafjtEPeci 1

10  in a liquid sample, comprising the steps of applying the liquid sample to a

device of the invention. Preferably, the device of the invention is in the
ﬁi‘st position when the liquid sample is applied to the device, and the
method further comprises the step of moving the second portion to the .
second position. The step of moving the second portion may be

15 performed after a desired time has elapsed since the application of the
liquid sample to the device. Thus, the device may be used in a method of
performing a timed incubation ie in performiﬁg an assay method that
. requires a timed incubation. Further details of such methods or uses are
given below.

20 . ,
It will be appreciated that the device may be useful in determining
‘whether a specific binding partner, for a reagent present in the liquid
sample, is present in a test sample immobilised on the device, preferably
in the lateral flow zone. Thus, the device may be useful, for example, in

25 performing an in situ hybridisation assay, a term well known to those
skilled in the art. Thus, the test sample, for example cells or a tissue
sample, may be immobilised on the device in the lateral flow zone.
Liquid reagent(s) to be applied to the test sample may be supplied to the



staining reagents. The different nmedia may conprise, for exanple,

different concentrations or types of biologically active co ﬁ‘%ﬂ# for 15
exanpl e, wdieysfeyi ce may be useful in exposing cells to a 9% té)r. I t
wi |l be appreciated that some enbodi mrents of the above devi 37  Dpe

suitable or preferred for perform ng incubations of cells. Thus,

enbodi nents in which the lateral flowiyy the lateral flow zone -occurs 20
through a solid support, for exanple t ugh the length of a nenbrane,
may not be preferred for such incubations. Enbodi nents in which the

| ateral flow.in the lateral flow zone occurs through a capillary chanber
may be par tsamplerdogeiviag soned Suth 2eedgut ity uffristPRB Magedt, I°
device may be particularly suitable for use’in the per ormancégo * Tassays
i n which t hexampigla labelled: nucleit acidyantibadyi err antdopdy drapahber, whith! fsument
and/ or aut onat i;l afga . The device nay also be suitable for carrying out
nultiple as oA l&ﬁ%ﬁ?@ callyi taghe said, specifichinding partier 1hae is2 7627

22 1 APR 20Q4. / 03949 further, useful jn performng other tined
i ncubat i ons&é&eﬁcﬁg“yﬁ‘ Faagents W@Ximﬁh’%@owﬁﬁmpﬁ@v HIBreagantsi ty of

reagent s usigh pogli hNRTH dbbke BB reRSH, WEStn Rholl S Sxa!

only, with ence to raw ngs, | es of
sui t abl e assidledin fee gHtes that nmay be used in a device of the invention,
including a solid phase i mmunoassay for 10 anti body. By attaching anti body
to the solid phase, the systemcan be used to assign antigen. To reduce
non-speci fig bjnding of IgGto the solid phase after absorption of the
first reageltwill be apprenizied tbatadlexice accordingito ther mventionumhyadsgdeat i n,

or nore recently .cu- coprotein, ,to block an free. sites on the
Support. usthel it pe?f&mﬁg other' incubations mywhlch a specific binding

10 interaction is not necessarily required. Thus, the said device may be

useful in incubating cells that are immobilised on the device, for example
in the lateral flow zone, with successive different media or non-specific
staining reagents. The different media may comprise, for example,
different concentrations or types of biologically active compounds; for

15 example, the device may be useful in exposing cells to a growth factor.

It will be appreciated that some embodiments of the above device may not
- be suitable or preferred for performing incubations of cells. Thus,
embodiments in which the lateral flow in the lateral flow zone -oééurs

20  through a solid support, for example through the length of a membrane,
may not be preferred for such incubations. Embodiments in which the
lateral flow in the lateral flow zone occurs through a capillary chamber

may be particularly preferred for performing such incubations. -

25 The device may be particularly suitable for use in the performance of
assays in which the result is detected using a -microscope or other
instrument and/or automated assays. The device may also be suitable for

carrying out multiple assays on a sample in a single device. The device is



15 Figures 2 to 6 show views of a device of an enbodi nent o 20 nventi on:
. Fi gung, 8 gﬁi@ﬁl an expl oded perspective view of corrpone ﬁ”ﬂi@g‘ Vi ce

prior t y. 20 Figure 3 shows a perspective viem/ | ed
device. Figure 4 shows a view of a first portion of a device. 2s Figure 5
shows views of a device with the secggg portion in the first and second
positions. Figure 6 shows el evations an assenbl ed device. 1 APR 2004 WO
01/ 27627- PCT/ GBO0O/ 03949 23 Figure 7 illustrates the principles of a

sl opi ng. capillary chanber (side view and perspective view). s .As shown in

Fi gures'z?%_ﬂ] adef8l id Hn‘i’% ,IF;] e P,ce,gg I:5i ng a

first nou r?gli a sug‘\séfmntl %R anar ﬁgng E aper%ﬁ e flI gadl ng to
the sanpl & de3predonaidiffse e Eiuaﬁﬂt?ﬁ?{cﬁh énts%d' | ary chamber 3, absorbent
pad 8, immobilised capture reagent "9, second nmoul ding 10 and | ocki ng neans

11. 10 The first portion or nmoulding 1 is permanently or renovably attached
to a substantially planar plate such as a glass or polycarbonate slide 2
such that a part of said noulding 1 forns a.. capillary chanber 3 betvveen

sai d pl at and .t he sai d noul di,ng, ..t he device further co | Si

chanbet 5ﬁPnlD8f=§§0uh%ﬁ %o‘f’egp gﬁ?%?@anﬁ)’o\”“ea SATERIC: OBLY ¢ uced and
further | bl e of accommpdati ng an absorbent pad
8, V\hereféfgf% stgﬁggéﬁgﬁ%@’ioﬁ ﬁg&zll'ch a test sanple and said chanber

capabl e of holding an absorbent pad 8 are in |ateral flow contact via the

Figure 1 shows examples of suitable assay principles that may be used in a
device of the invention, including a solid phase immunoassay for
10 - antibody. By attaching antibody to the solid phase, the system can be
used to assign antigen. To reduce non-specific binding of IgG to the solid
phase after absorption of the first reagent, it is usual to add an irrelevant

‘protein such as gelatin, or more recently ai- glycoprotein, to block any

free sites on the support.
15 ‘
Figures 2 to 6 show views of a device of an embodiment of the invention:
- .Figure 2 shows an exploded perspective view-of components of a device
prior to assembly.
20 -

- Figure 3 shows a perspective view of an assembled device.
Figure 4 shows a view of a first portion of a device.

25 Figure 5 shows views of a device with the second portion in the first and

second positions.

Figure 6 shows elevations of an assembled device.



said capillary chanber 3.. 20 The device further conprises a second portion
or nmoul ding 10 to which |s attached an absorbent pad 8, whHeABR@he said
absor beWORH7@®7i s hel d by the said second noul di ng 10 i re¢TeB®ERI3649C hanber
7 capabl e of accommopdati ng an absorbent pad. 25 The device has at | east
two conformations, characterised in that in a first said confornmation the
absorbent pad 8 is not in lateral flogg:ont act with the said capillary
chanmber 3 and wherein in a second said conformati on WO 01n7627 24 1 APR
2004 PCT/ GB6Q 03949 the absorbent pad 8 is in lateral flow contact ie is
in intimte contact with the said capillary chanber 3. The transition
between the two confornations may be effect ed by nmoving 5 the-second

.1 and/ gr said planar plate 2.

| ding 1 to the f. | di
Pref er abl y FitE LodBeoaieS e prineibles oh puslcbing Sniliun; chamtbeg s 111 o

nmoul ding a te 2. The pI anar plate 2 preferably has

di nensi onsqge{ygé{lgg)tg?%chgghose of a to standard | aboratory m croscope
slide (see, for exanple, Signma mcroscope slides; product nunbers S8902,
S8400 or.S9027: Sigma-Al drich Conpany Ltd, Fancy Road, Poole, Dorset, BH12

4QH, UK3. Tseshbwnriai Bigure$ 2 tos? adiniaverion provides £ Rvi@P genbidlly ar e

about 25mM x 75mMmx 1 mm It is preferred that the said plamar plate is

such a st ancmptisyiga dirst merddingcl 15 substantizliy plaidrdelatesde hnaperiatre 6Tay have
t he advant?ge of ber ng I‘Efldl|y available, _of a size to fit in standard

| abor at ory e Hie Samplerec Wm_guﬂf@@&bﬂop‘@pﬂlw chamsberpor t
capillary f?ol, %\gsorqmﬁ paﬂI é,olmmobllised capture reagent 9, second moulding 10

and locking means 11.
10 _
The first portion or moulding 1 is permanently or removably attached to a
substantially planar plate such as a glass or polycarbonate slide 2 such that
a part of said moulding 1 forms a capillary chamber 3 between said plate
2 and the said moulding, the device further comprising a chamber 5 iato
15 which a test sample and/or reagent can be introdueed -and further
comprising a chamber 7 capable of accommodating an absorbent pad 8,
wherein the said chamber into which a test sample and said chamber

capable of holding an absorbent pad 8 are in lateral flow contact via the

said capillary chamber 3.

20
The device further comprises a second Iiortion or moulding 10 to which is
attached an absorbent pad 8, wherein the said absorbent pad 8 is held by
the said second moulding 10 in the said chamber 7 capable of
accommodating an absorbent pad.

25

The device has at least two conformations, characterised in that in a first
said conformation the absorbent pad 8 is not in lateral flow contact with

the said capillary chamber 3 and wherein in a second said conformation



attachnent of biol ogical nol ecules, for exanple pol ypeptides_or_ nucleic
acids, to its surface, as known to those skilled in the art APRYAYs s zo
pref eWQB12%27 i ts optical properties and because of the RGREBMOIM4NNI ch

nol ecul es such as nucl eic acids and pol ypepti des may be attached to a

gl ass surface. However, it will be appreciated that an optical grade
plastic, for exanple optical grade pg ycarbonate nmay be used in place of.

gl ass. 25 The chanber 5 into which the test liquid nay be introduced nmay
have an aperture 6 through which the test liquid is introduced into the:
chanber . Reagents further be introduced into_the chanber 5 at the sane
tinme 1 AR axﬁlszsemlawm flevocosgt ie inindntimate goptast ovithf t er, t he

test lig ce, es uid and/or reagent(s) has been drawn i nt o

t he caplﬂl"aﬁ’/&h %‘%‘ﬂ&’%ﬁtfcnally t hrough the chanber into the
absorbent pad, a further liquid sanple and/or reagent nmay be added to the
chanber 5. Thus, for exanple, a 5 washing reagent, for exanple distilled

wat er or %ﬁﬂﬁtﬁéﬁb@%&@ﬂm s&wtddﬁfo gqaﬂégdeff&i@d' [yqﬂi y be

i ntroduced via the aperture nmeans o m ni stration of°the

liquigl, fiwr seecaiiobsouldingo 18 i Felativonoto tBe! rﬁmemoﬁldlhg hudmiyet eshid

adm nistration, for exanple by a robot-type nrmachine. The volune of the

chanber ﬁlamrmlatbeiangefbmblﬁ,eﬂleabmﬂmBnmﬂdm 2008 capabbo of|slidingf er abl y,
the volune of the chanber 5 i s, between :about 10 or 20 and 500 or 1000 I,
still noalongrbedizss oy ding-ad/g5 said planapplate2.200 or 400 W It will be
appreci ated that the device nay conprise ' a sanple-receiving 15 chanber 5
and a further chamber (not shown) to which a further sanple or reagent may

be addedepLNyfimal Ftaflt Grefibly TS’ dinéhsiON "¥absRhtially those of a
10  standard laboratory microscope slide (see, for example, Sigma microscope
slides; product mumbers S8902, S8400 or S9027: Sigma-Aldrich Company

Ltd, Fancy Road, Poole, Dorset, BH12 4QH, UK). The dimensions of a
standard Iaboratory microscope slide are about 25mm x 75mm x 1 mm. It

is preferred that the said planar plate is such a standard glass or plastic

15 microscope slide. Such a plate may have the advantage of being readily
available, of a size to fit in standard laboratory equipment, and of
appropriate surface properties to support capillary flow and to allow
attachment of biological molecules, for example polypeptides or nucleic
acids, to its surface, as known to those skilled in the art. Glass is

20 preferred for its optical properties and because of the ease with which
| molecules such as nucleic acids and polypeptides may be attached to a
glass surface. However, it will be appreciated that an optical grade
plastic, for example optical grade polycarbonate may be used in place of

glass.

The chamber 5 into which the test liquid may be introduced may have an
aperture 6 through which the test liquid is introduced into the chamber.
"Reagents may further be introduced into the chamber 5 at the same time




vol une | ess than, for exanple, 50 | into which the test sanple nmay be

i ntroduced, and a chanber of a vol une between, for exarrpl e, 1 20@ speand 1500
pl to whivhomergent, for exanple a washing reagent, ngg, 0/03949.

i ntroduced. The second portion or noulding 10 may sim I arly ornmed of a
plastics material. The second noulding 10 may fit onto the said first

moul ding 1, for exanple when bonded taey4he said planar plate 2, and nay be
capable 2s of sliding along the first m)ul ding 1 froma first position to a
second position. The absorbing pad 8 is "held by the second nnulding 10,
for ~exanple by' neans of a push fit or through bonding, for 'exanple using
an adhesi v8S» OF beforeser pﬂfﬁﬁl’bl the destt higuidsc oneeodhel test Udquidl ahdies ' to
the first 01/ 6 APR 2004 CT/ GBQO/ 03949 noul di ng - 1 and/or
plate 2, thEre® Pés);%g"ﬁp% efMCe§ t pampen; and rqpttﬂmﬂyer 3

o0 he, Sbsuig g ?%EPEP"‘“E 00 'hﬂ%&ﬁé‘” i 7 Fuhet® 1Rl st o

absor bent pastifr refigénts ARG B PR ﬂi‘é@%y AREConIThuED b il ot O

absorbent pad. is i n ct pref er ose or i n W th
the opers edgfashnhgtﬂmgempufbr exgmpledisillc watsthor aasﬁuﬂabwwiffe?rsgﬁﬁf&n in the
n

capillary chanber 3 is in contact wwth the absorbent pad 8 a I's drawn

out of the Eﬁ‘ﬁlbq%ﬂ@ﬁdsh'i‘hﬁdlqladlmapbehatmﬂuwcbemtbwzpéimﬂetb Yhdans b
appremated t hat ui d, |sﬁg WN Qut of the cap| I lary chanber 3 lainto
t he absor beffAl ﬂgmlg%mﬁmq prffgeﬁﬁamp@h%smgnpl pipdtenioer 5
(or additio e. -abo\ into the - capillary
charber 3 a%@tﬁg y%ﬁ&%ﬁ@ﬁza oms 3‘:'5"%)0" T ?’Palma’fmbﬂeaa @cﬁ)’?ﬁed t hat
the said segRRRIRDUTHE WBiuc BPhE S haRS sk%x%?éf%ﬁﬁbéﬁbge it §'35a°°c0nd

positions, for exanple . fromsard
10 2000 or 4000 pl. Preferably, the volume of the chamber 5 is between

(_L

-about 10 or 20 and 500 or 1000 pl, still more preferably between about 10
or and 200 or 400 pl.

It will be appreciated that the device may comprise a sample-receiving

15 chamber 5 and a further chamber (not shown) to which a further sample -
or reagent may be added. Thus, thg device may comprise a chamber of
volume less than, for example, 50 pi into which the test sample may be
- introduced, and a chamber of a volume between, for example 200 pl and

1500 pl to which a reagent for example a washing reagent may be
20  introduced.

The second portion or moulding 10 may s‘imilaﬂy be formed of a plaSﬁcs

- ‘material. The second moulding 10 may fit onto the said first inBulding 1,
for example when bonded to the said planar plate 2, and may be caﬁébie

25 of sliding along the first moulding 1 from a first position to a second
position. The absorbing pad 8 is held by the second’ moulding 10, for
example by means of a push fit or through bonding, for example lising an
adhesive. In a first pbsition of the second moulding 10 relative to the first




position to said second position and then back to the said f'Efgm&position,
repeaéﬁgj¥ such that liquid may be drawn. into and out o @@ﬁhélary
chanbd¥O8VEHALr the control of the operator (which may b |

system). Thus, the tinme for which a given liquid remains in the capillary
20 chanber 3 may bé controll ed by thg operator. The device may be sprung,
such that the device reverts to one ﬁ "said first and second positions

unl ess continuous force is applied to the device. Alternatively, .the
device may be fornmed such that once the said second noul ding 10 has been

noved t o.sahd: 0 Libd0D,  third Sc | | Rﬂ)?n[ ' JfOfil¢l N9 neans
11 are @@I{i@ega@?’ﬁ@#%gén%ﬁs% r?oglggﬁ%tg’%ﬁa%“a 6%%% nay conpri se
cooper at icagilfty {Harsivs: 33mdVid absoient padh8s uslki thhe tiguid tptesaittin on. the
first and Second portions such that novénent fromthe first position to the
1 APR 20GHe cupillxiy TitkanbdrC3 /ISl dcettact Witls the abserbent ipad 8 sandeismi tt ed

whi | st novenent fromthe second to the first positign is resisted. The
sai d sec®ot drawndintg the ahsprbentepad 8.vilona 1s¢soBdi positien of the seeopd 5 in

o s ippdtarth, W b ol BAUSSIE el e fAL SR g e
R L A e S
uhi ch || GbsbrtThoiie ciifitary Phdittber'd iin chlifact Rit the SUYHUR! fad!goendi ng

upon t he*prope I qul capi |l I'ary -chanber and absSor bent pad

8. Howeveind istdiwid o€ ofRBEagipiliag chdvabei Beiittotihattbsotbertepah @t It -
conparison to the periods for which it mnay be desirable for a liquid to
remai n i rwilhbe apprédiated thataisdiquiid 5draven oaviofethessapianys chainben 3 he
performance of assays as described - .

10 into the absorgent pad 8, any further iquid present in the sample chamber

5 (or additional chamber as discussed above) may be drawn into the
capillary chamber 3 and further into the absorbent pad 8.

It will be appreciated that the said second moulding 10 may be moved

15 between said first and second positions, for example . from said first -
‘position to said second position and then back to the said first position,
repeatedly such that liquid may be drawn into and out of the capillary
chamber 3 under the control of the operator (which may be a robotic
. system). Thus, the time for which a given liquid remains in the capillary
20 qhémbe_:r 3 may be controlled by the operator. The device may be sprung,
such that the device reverts to one of said first and second positions unless
continuous force is applied to th§ device.. Alternatively, the device may
be formed such‘ that once the said second moulding 10 has been moved to
sﬁid second position, it is locked in that position. Locking means 11 are
25 indicated, for exathple, in Figures 4, 5 and 6 and may comprise
cooperating structures, as well known to those skilled in the art, on the

first and second portions such that movement from the first position to the



bel ow. Antigen may be used, for exanple -as the capture reagent, in the
detection of antibody (the anal yte) capable of binding to theAﬁ{] 60 en, and
vice ver sgpofeigs i ety of inmmunoassay fechniques will be kn @E ' g hose 20
skilled in the art in which the final read-out of the assag ¢ (aiiid

I nvol ves a reagent conjugated with an appropriate detectabl e | abel. .
Radi ol abel ling, for exanple with 1311,.1251, may be used. However, a | abel
whi ch may be ,detected by visual or f Bdor escent neans may be preferred.
Thus, the specific recognition when detecting an antigen is pr.ovided by
the primary 25 anti body (polyclonal or nonoclonal) but the secondary.

' det ecti on seeohd Positivn it pérnsied! w fifove  thA! <R aT +-CA] t ed
secondary antibodies. 1 APR 2004 %ﬁlZ?Ggﬁgg%%%/sﬁg%g t5‘8ﬁ]!%lhe i ndi ng
of | abel | edpesMaoyasresisted.exanpl e radi oactively or fluorescently |abell ed)
to a fixed anmobunt of antibody (the capture reagent: immobilised in the
detection and/or binding zone) can be partially inhibited by addition of

unl abel.l ed lLgen_ (the anal yte heing tested for in the |iquid sanple), s
ond-the. oxt C SSRFsaroBd BRRAE 0 R icractaith the sakl st Bonding 1

unl abel Ised jpa t Iﬁm%’q" ea60Rt en ti hody specific for a

particul ar an'?lﬁég%naei n, orthE}arr_p e, a&n@g?lﬁ%scgw H@iaggg&ﬁcﬁieWabi lity
to bind to dissasgeibéd, ChThis quayTEiddshatle &@h Cl n @, e
capture reagent); the bound irnmunugl ogi%n elmalrig} ?ﬁ%ﬂ egeshﬁﬁgﬁgagfb gddition
of a |abel |dayieetin-use, framsbeingmpint Prsfemble] e déticki ddesPBoPRVE 5 at ed
that such gn assay requires a washing step to renove unbound

i munogl ob g dissassembiesd injor fellowingwsee. Thus, this type of - assay cannot
readily be perfornmed 5 using test devices in which washing is not envi saged
but may readily be performed using a device of the invention. For exanple,

tiept' . | Qui, d 1.8).. i.s .added. t o, th | i Vi 5
:nga f : gl&s SAs Dt abdL A PRed witk viTicR (flqu?d enfers and is drawn out of

the chamber 5 may vary depending upon the properties of the liquid,
capillary chamber 3 and absorbent pad 8. However, it will be appreciated
- that these times may be short in comparison to the periods for which it
may be desirable for a liquid to remain in the capillary chamber 3.
15
The device may be useful in the performance of assays as described
below. Aantigen may be used, for example -as the capture ‘reageﬁt, in the
detection of antibody (the analyte) capable of binding to the antigen‘., ‘and
‘Vice versa. A variety of immunoassay techniques will be known to those
20 skilled in the art in which the final read-out of the assay reaction iﬁvolves
a reagent cogjugated with an appropriate detectable label. Radiolabelling,
for example with ', '], may be used. However, a label which may be
detected by visunal or fluorescent means may be prefeired. Thus, the
specific recognition when detecting an antigen is provided by the primary
25  antibody (polyclonal or monocional) but the secondary 'detection'sy'stem

can utilise fluorescent, enzyme, or other c.dnjhgated secondary antibodies.



into the detection zone 9 (in the lateral flow zone ie capillary chanber 3)
in. which inmobilised antigen (capture reagent) is present 1 ARRiB¥di es of
'p thévappRBRri ate specificity bind to the imobilised aRCT/ER/O3ae |iquid
sanple is drawn out of the detection zone 9 in the capillary chanber 3 by
bringing the absorbent zone 8 into lateral flow contact with the capillary
chanber 3 (ie. placing the, device i280 the .said second conformatlon)

Wash buffer is then added to the sanple receiving zone 5 and renmaining !5
serum proteins .are washed, from the capill ary chanmber 3 (incarporating

t he detection._ .zone 9) into,the absorbent_ zone as _the wash buffer flows

t hr ough Th@bmﬂlewfla an@gaa&fqreﬁwn&aﬁmM)ﬁ@rmeMX body can

L SN e 5 a1,

antl-lmﬁmﬁja%ubarmigehb &ﬁajy@beg%dksfzé&qaﬁﬁh :ﬁeyh f;ﬁi%lﬂ)'e be

[11-1abelled or fluorescently- |abell purified rabbit ant G. This may

be det ecamtitheyextenhofl thik inhibition candseusdd hs admeasurecofattie, udlabeedinpl e
using a fluorescence inmaging device. For the estimation of antigen; for
exanpl e, analytetastdeds (capture reagent) 10 are inmobilised in the detection
zone 9 and the liquid test sanple which is being tested for the antigen
(analyte) is added to the sanple receiving zone 5 and drawn into the

det ect 9 I d th d d f t

Such tha %%@ﬁfqnw}@np@eﬁe y e S8 8ok YpriaBhan, S BRI Are o i o
the ab ﬂ‘féégs d ot t of
antel geﬁoi)ound I'n ?ﬁe et ect| legﬁgagﬁﬁ:x ?ﬁcmﬁeasa?t 54{{1‘%% %%I ng aznexgess

of | apel jipmobilisedodi. therdasei®h ezone (the capture reagent); the bound
immunoglobin may then be estimated by addition of a labelled anti-Ig

raised for aother species. It will be appreciated that such an assay
requires a washing step to remove unbound immunoglobulin from the
detection zome. Thus, this type of assay cannot readily be performed
5 using test devices in which washing is not envisaged but may readily be
performed using a device of the imvention. For example, a patient’s
serum (liquid sample) is added to the sample receiving zone 5 and flows
into the detection zone 9 (im the lateral flow zone ie capillary chamber 3)
in._which immobilised antigen (capmure reagent ) is present. Antibodies of
0 the appropriate specificity bind to the immobilised antigen. The liquid
sample is drawn out of the detection zone 9 in the capillary chamber 3 by
blf_inging the absorbent zone 8 into lateral flow contact with the capillary
chamber 3 (ie placing the.device into the said second conformation).
Wash buffer is' then added to the sample receiving zone 5 and remaining
'5 .serum proteins are washed from the capillary chamber 3 (incorporating
the detection zone 9) into the absorbent zone 8 as the wash buffer flows
through the lateral flow zone and hence detection zone. Bound antibody
can then be estimated by addition of a solution of labelled anti-




fluorescently | abelled anti body. The specificity of the nmethod can be

i nproved by the sandwi ch assay nmethod, as shown in Figure 11aAfR B0fure 2,
i n whi chwolsertemobi | i sed anti body and | abel | ed anti bodi es paawesooddo4s
specificities for different parts of the antigen. It will be appreciated
that an assay systemsinilar to those described in us 5,770,460, for
exanpl e, may be used. In one such sys;t,\gg] the liquid sanple is brought
into contact with-a | abel |l ed reagent ch binds the 25 anal yte
specifically. The capture reagent i mobilised in the detection. zone 9
binds specifically to a different site on the analyte fromthe |abelled
reagent, slintmemcglobikin ftwelexample agpeinlg@GnantihksMapinti dgAeagemiti

simul taneously bhind to a nol ecule of the analyte. The | abelled reagent I
APR 2004 \?@%Myman@m@(ﬁﬁmmt@@mw aeeriving zone 3. foliaved sanpl e

bet woen { NV SIRE S 6°Ecrzoﬂ‘ée5fabsﬁ§3t -FoRBERelobui Amiboss et | oned
capi i ary CREDRy BeRRAF ey e ﬁfﬂ@ﬁ‘ Bt iﬁﬁé@e?‘” fiofeseal-

| abel | i ' ! Hlodls' on
89 aghellcipuiified rﬁBBita@ﬁ'l abeﬁilﬂé‘d"? eagem

sanpl e. Thellqwdflowcarrlest ntothe etection

zone 9. Lalel thede rskiledtint idad¢ adrs, l:ronru:kamplan@ém ea'ﬂuof&ééﬁé@@rdalglﬁé"e
detection zone 9 by binding of the anal yte to the capture reagent.
Label | ed raleyiee that is not bound to analyte is not retained in 1o the
detection zone 9. In a second such approach, the | abell ed reagent conpetes
with the analyte for binding to the capture reagent in the detection zone

- 9. Thus t resenc e nthel qui e |leads to a
| over | evel fﬂ%Sgﬁ'"'uéﬁ?Ichfa@gB%éﬂ r‘?’ﬂ]r‘)é’%csﬂ%’t Z‘arH%BFP TER8ERY) t han in
the absgnceudimnisili¥éd i the A€tekiion 'zSnE%ﬁéncf ﬁ{@hﬁmd test sample which is

being tested for the antigen (analyte) is added to the sample receiving zone

5 and drawn iﬂto the detection zope 9. The device is placed into the said
second conformation, such that the liquid test sample is drawn out of the
. detection zone 9 into the absorbent zone 8. After washing, as described
15 = above, the amount of antigen bound in the detection zone 9 can be
estimated by adding an excess of labelled antibody, for example
fluorescently labelled antibody. The specificity of the method can be
improved by the sandwich assay method, as shown .in Figure 1 and Figure
2, in which the immobilised antibody and labelled antibodies have

20 - specificities for different parts of the antigen,

It will be appreciated that an assay system similar to those described in US
5,770,460, for example, may be used. In one such system, the liquid
sample is brought into contact with a labelled reagent which binds 'I;he
25 analyte specifically. The capture reagent immobilised in the detection
-zone 9 binds specifically to a different site on the analyte from the labelled
reagent, such that the labelled reagent and the capture reagent may
simultaneously bind to a molecule of the analyte. - The labelled reagent



It wll be appreciated that it is preferred that any two of the capture
reagent, analyte, |abel reagent. or.other reagent required{byPR Btassay 20
desi gnwwoas2zRpr opri at e dépendi ng on the assay design, i nPETAIR00/03949
specifically. At |east one of the capture reagent, |abel reagent or other
reagent required. by the assay design interact specifically with the
analyte ie is. a specific binding pggtner for said analyte. It is
preferred that the interaction if of high affinity. By "high affinity” is
meant an interaction with a Kd of 25 between - 10$% and 10. 16 M. preferably
between 10-13 and 10'16 M_By "interact specifically" is neant that the
sai d conpwmyehe addeddoathe Viduid sample 48t theosampledregeyvimg 2onerd tor itand

pr ef er abl t | east 500-fold, or at ast 1Q00-fold, or .,a |east 2000-fold
hi gher 2Py b presgnt | alabeling zone ﬁaww\%mﬁwp receiying poune S

PCT/ GB00/.0Q 9 | .1h b

encount oPid th azfecfiBae Y, AL Mktlondadihe, THEGHO SN Hndah By sy,

for exam&%ml@g@g W oh%‘i@’infther&%nt :&hbzfxgg. gxgiiﬁé@i i@ sy S€rum or

urine, or on a rink or environ sanp nzynmes which give a

col ous ed sxmpls padsed tebuph dieylabe done 12)ahellabélied Feigastchindshazy mes
such as horse radi sh peroxi dase an phosphat ase have been w dely enpl oyed

i n enzymthd andyte hstheytest sample. Thealiquidf§owgcariesthedabelled eeageamstt i on i s
to use NADP as a substrate to 10 generate NAD which now acts as a coenzymne

for a seddadthendgigetionyzonend. plahslledpreagene thabis bovodi tpapalyiesisa good
Gi ves a. geamedel theoAereEbpBFon ARy Hinfinscet dhe arpliiento b SaPBIeenzymes
Fuch 25 KRR g 5 FE oL S BRI SR T, L,
of hygr ogg& detection zone 9. - - :

In a second such approach, the labelled reagent competes with the analyte

~ for binding to the capture reagent in the detection zone-9. Thus the
presence of analyte in the liquid test sample leads to a lower level of
15 labelled reagent retained in the detection zone 9 than in the absence of =
analyte in the liquid test sample. |

It -will be appreciated that it is preferred that any two of the capture

- reagent, amalyte, label reagent or other reagent required by the assay

20  design, as appropriate depending on the assay design, interact specifically.

At Jeast one of the capture reagent, label reagent or other reagent required

by the assay design interact specifically with the analyte ie is-a specific
binding partner for said analyte. It is preferred that the interaction if of

high affinity. By “high affinity” is meant an interaction with a Ka of

25 between 10° and 1076 M, preferably between 10" and 10 M. By

“interact specifically” is meant that the said components interact with at

least 100-fold higher affinity (and preferably at least 500-fold, or at least

1000-fold, or at least 2000-fold higher affinity) with the intended binding




peroxi de by reacting with substrate. G ucose oxidase is particularly
preferred as it has good stability and its substrate (gl ucoqe)pgszgmeadl |y
avai | ablwoodetezyi ty of an oxi dase | abel nmmy. be assayed by lg@j?égéddgg‘mt e
concentration of hydrogen peroxide forned by the enzyne-la é

anti body/ substrate reacti on. Besides enzyrres ot her suitable |abels

i ncl ude radi oi sot opes, such as iodine 1211), carbon ('4C), sulfur’
35S5), tritium (3l-1), indium("In), d t echnet i um (I Tc), and fluorescent
| abel s. Exanpl es of suitable fl uoiescent | abel s include an 152Eu -1 abel, a
fluorescein | abel, an isothiocyanate | abel, a rhodamne . |abel, 25 -
phycoer yt hICDmplombnt than withoathgrnmoletules Ithatanaylliw&imem eithé¢ of an o-
pht hal dehyde | ghel, a green fluorescent protein (G-P) fluorophore | abel
and a fl uo s2ii GImpemRns @m¢ﬁ§WEMSWalfaewampleMsampl& ude a

| um nal g_? i sol unb | abel %fqr{:}agf ic acridiniumester |abel, an
1 APR 2004 376, pa >dASBIR PELEINCa 0RO & ni um

salt | abel g dﬁﬁﬁo % Iu0|fer|n | abel , a luciferase | abel,
and an aequorl nla @&ﬁ%ercou ta P@‘H abel s include nanoparticle probes
and assgci ated signal anplification nethods based on nanoparti cl e-pronoted

reduction of silver, for exanple as 5 described in Taton et al (2000)

Sci ence 28%nzyities- which qgive refelemds reédliﬂiﬁ??odu&y Atpalbet gg&{n%ug%ef or

blndlng t he above-described | abels to anti bodies are “provided nnedy
et al., ,clatsllednaeagew: a 7Bnzymses ( $9616) as ahdrseo ﬁdmhspeto:aﬂasedanu

Chi en. : Act -4 197@#) Cﬁ | ng techniques nentioned in the |atter
are the gl Qfé?%@l‘?&ﬁ’(e" Widely.emplayedienzyme-dinked assaysii damaynt i de
met hod, th - succini ster t hod, all of
whi ch et hG. %@ﬁé&%@ﬂ?&%ﬂ%g chiom, Bt uie NADE 252 substrate 1o
10 generate NAD which now acts as a coenzyme for a second enzyme
system. Pyrophosphatase from E.coli provides a good conjugate because
'the enzyme is not present in tissues, is stable and gives a good reaction

colour. Chemi-luminescent systems based on enzymes such as huciferase

can also be used. Other suitable enzyme labels include, for example,

15 those from the oxidase group, which catalyze the production of hydrogén
peroxide by reacting with substrate.  Glucose oxidase is particularly
preferred as it has good stability and its substrate (glucose) is readily
available. Activity of an oxidase label may be assayed by measuring the
concentration of hydrogen peroxide formed by the ‘enzyme-labeled

20 . antibody/substrate reaction. Besides enzymes, other suitable Iabels
include radioisotopes, such aé iodine ("I, 1), carbon (**C), sulfur ¥S),
tritium (H), indjum (**’In), and technetium (®Tc), and fluorescent labels.
Examples of suitable fluorescent labels include an Eu -label, a
fluorescein label, an isothiocyanmate label, a rhodamine label, a

25 - phycoerythrin label, 2 phycocyanin label, an allophycocyanin label, an o-
- phthaldehyde label, a green fluorescent protein (GFP) fluorophore label
-and a fluorescamine label. Examples of chemiluminescent Jabels inclide a

luminal label, an isoluminal label, an aromatic acridinium ester Iabel, an




15 As an alternative. to the. enzyne, for exanple, bei ng Lrectly to

a la agent- which binds to the analyte, the Ia i gnt may
e I%‘ék’f&f&ﬁﬁththe vitamin biotin, as well knovvntot 0se’'s ed in the

art. The biotinylated reagent may then be readily detected by its reaction
with 20 enzyne-linked avidin or streptavidin to which it binds w th* great
specificity and affinity, as well24nown to those skilled in the art.:-As
used herein, the term"anti body" (Ab) is nmeant to include intact nolecules
as well as antibody fragnents (such as, for exanple, Fab and 25 F(ab')2 -

fragments, . ' Laaees L e C. Fv

f ragnent %}"ﬁgﬁf %Ph&ﬂﬁﬂé\r#d Eﬂél es (mn ot her m)‘[l&cu 1"?11 wth
ant i body e NGudPhh f fequeic Tatle  C @rhbt %u‘i’(fabl@ﬂﬁﬁélé' cally
bi ndi ng %a?bi(f %?ﬂgiig%beb?%e anal yte.” Fab and F(ab')2 WD 01/27627 1 APR
2004 Pﬁﬁmkﬁﬁeﬁmfpmmﬁ lassdciated Signal amplification mhethibdant i body.

The suitability or otherw se of ‘anti body fraé;ments for use in particular
assay prbasedolan manopanaclﬁ@nomm r@duemeo iilvesg for texample. ast will be

appr eci at ed that may be_d e to onal | body (Mab) or
f r agnfent m@egam |mare‘a§€4§8éé)a lengce M"gg% kT‘?r}tP the art.
A genera review of the techniques involved in the synthesis of antibody
fragment S€T&M-ch retain their specific binding sites is to be found in
Wnter & MIstein (1991) Nature 349, 293-299. 10 It wll be appreciated
that the anal yte and an assay reagent, for exanple the capture reagent,

may be nYehais tedimlgued fir Bﬁﬂﬁé%%%ﬂ%beﬂhﬁ&lﬂtﬁhﬂﬁbﬂ&e@%&' di sati on

of an analyte nuclei'c acid to ah assay reagent, it nmay be inportant to
control phevidedpey Kenmedyt ethalch Glie a€3dm. |Acy;mmnlmd (lBﬁGhaandcul ar it
may be necessary tocperformdlfferent ste(s)
10 Schurs et al, Clin. Chim. Acta 81:1-40 (1977). Coupling techniques
mentioned in the latter are the glutaraldehyde method, the .periodate

method, the dimaleintide method, the m-maieimidobenzyl-N-hydroxy-

succinimide ester method, all of which methods are incorporated. by
r_eference herein.
15 _

As an alternative to the enzyme, for example, being bound directly to a
labelled reagent which binds to the analyte, the labelled reagent may be
labelled with the vitamin biotin, as well known to those skilled in the art.
The bxotmylated reagent may then be readily detected by its reaction with

2 enzyme-linked avidin or streptavidin to which it binds with great.
specificity and affinity, as well known to those skilled in the art.

As used herein, the term “antibody” (Ab) is meant to include intact
molecules as well as antibody fragménts (such as, for example, Fab and
25 F(ab")2 fragments, synthetic antibody-like molecules such as single-chain
Fv fragments (ScFv) and domain antibodies (dAbs), and other molecules
with antibody-like antigen binding motifs) which are capable of
specifically binding to, for example, the analyte. Fab and F(ab')2 |



j5 of the assay at different tenperatures. Thus, it may be desirable that
the device or a part thereof is constructed such that the dapr cgoshas good
t her mal womgamyvity fromat |east one exterior surface ofpdirce@gome to
the. detection or binding zone. Thus, a portion of the device in contact
with or formng part of the detection or binding zone '9 may be forned from
a 20 material with good thermal cond ivity, for exanple a netal,
particularly copper, as well known to those skilled in the art. Thus, in an
enbodinment it is preferred that the tenperature in the detecti.on or

bi ndi ng zone 9 changes fromat |east 90C to | ess than 65C when in contact

with-a cofpgmentateckitbe eFcefrpgmentraef titactgestibodyn 9bthe: suitsbility cor a

period 25 of 2 minutes, 1 nminute or 30s, in not_npre than a further 2
mnutes, 1 OMHEAWIE obantibedy fEagments fpﬁ@sgauumawéar MW@W@IQM 60C.

S v PR A6 el 4 o1 &Sﬁf?ﬂf""” gt "1 AR
uc e X‘Oai’?’éf?yt e[ AREHEY HSEP dnBGRa ko SIRUP o séimdfchal ©

(reagens) guﬁicm@r AGs) stepB, rRAUAGWN B0ahese skillédl iR Yiheean, Cﬁpgeﬁe,@ar eagent
I mmobilised in the detectlon zone 9. 5 By "selectively. hybridlsing” is

meant t hat reviewaofilthe dechmigqeesc invodeedi inahe sywtliesis eftantibodyofragmenesiuence
simlarity with the said second_nucleic acid that it _can hybridise under

noder at el y VHCIy rgtmlymrr spagaiie binding tsiten ds toahe foprd fn Winter &o Milstein
hybri di se t L] a | eic acids under the sane. conditions. As is
wel | knomm(ﬁ#ﬁb ghbhégg ngency of nucleic acid 1o hybridization
depends on factors such as length of nucleic acid over which hybridisation
occurs, degree of identity of the hybridising sequences and on factors

such agpt ePYiALYE Spptedtdted ShACHY And¥yte Gh Un A¥sajCRagRht,Ofor EXfmpRAUENce:
the capture reagent may be nucleic acids, for example RNA or DNA
When analysmg hybridisation of an analyte mucleic acid to an assay
reagent, it may be important to conirol the temperature at which the assay
is performed; in particular it may be necessary to perform different steps
15 of the assay at différent temperatures. Thus, it may be desirable that the
device or a part thereof is constructed such that the device has good
* thermal conductivity from at'least one exterior surface of the device to the
detection or binding zone. Thus, a portion of .the device in cbntact with
" or forming part of the detection or binding zone 9 may be formed from a
20 material with good thermal conductivity, for example a metal, particularly
copper, as well known to those skilled in the art. Thus, in an _embodimeht
it is preferred that the temperature in the detection or binding zone 9
 changes from at least 90°C to less than 65°C when in contact with a
- copper plate whose temperature changes from 96°C to 60°C over a period
25 of 2 minutes, 1 minute or 30s, in not more than a further 2 minut'es,jl

minute, 30s or 15s after the said copper plate has reachd 60°C.

Thus, it will be appreciated that a device .of the invention may be used in

an assay to detect the presence or absence or to quantify the amount



15 Typi cal noderately or highly strlngent hybri di sation conditions which

|l ead to selective hybridisation are known in the art, for1ekﬁﬁﬁﬂ@ t hose
descr i WeRira162%l| ecul ar Cl oning, a. |aboratory. manual, 2n®CEFHURUCHEI49
Sanbrook et al (eds), Cold Spring Harbor Laboratory Press, Col d Spring

Har bor, NY, USA, .incorporated herein by reference.- It will be appreciated.
that nucleic acid anplification netho3is, for exanple polynerase chain
reaction nethods (PCR), QB replicase and |ligase chain reaction nethods

may be perforned in a device of the |nvent|on or may be used i.n
preparation of a sanple for assay usin V|ce of the . 2s invention. Also
NASBA (nuptesFBt 4Bi @ %1 lpoﬂ§‘1d tdsceapablesskR can be

d ( bed 1991 t 5 91-92 IDS 1993), Vi
o sonpt TS 8 y?é‘?ﬁaaﬁac o dptagean e mﬁcﬂq?Q Atbe. used

d 35 (1992
6l\llzcl esg\(r:: ﬁﬁa&!as &Q@%ﬁ%%%é?%é&gwgég&ﬁal n reac | o%&fezg- ( :

particularly preferred because of its sinplicity. A nucleic acid conprising

a detec y 4 . _ i ce of

the i mvenBonbaBSnR nbGIRTa" b Twbfhd MR (8 afaffe HRINC B HAKI C300 e

| abel suc R | r | Jto a
ﬁlﬁ‘ﬁl@tﬁ nutiqe id rs]gci’iv%e & M@ﬂﬂ thé sai® skeGid Rivcidie F

nucl eic aci d ecu t hods; any conveni ent uor escent

or cheni | graitiieeast gﬂr&ﬁ@é unﬂepmmat&lycbrlmmswiﬁg&mw@kﬁﬁowtm@ nucl ei c
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hybndlsatlon occurs, degree of identity of the hybridising sequences and

- on factors such as temperature, jonic strength and CG or AT content of

the sequence.

15 'Typlcal moderately or ]nghly stringent hybndlsatlon conditions which lead -
to selective hybridisation are known in the art, for example those
described in Molecular Cloning, a laboratory manual, 2nd edition,
‘S’a_mbrook et al (eds), Cold Spring Harbor Laboratory Press, Cold Spring
Harbor_, NY » USA, incorporated herein by reference.

itl Will.bé appreciated that nucleic acid amplification methods, for example |
polymerase chain reaction methods (PCR), QB replicase and ligése chain
reaction methods, may be performed in a device of the invention or may
be used m preparatlon of a sample for assay using a dev1ce of the
25 mvenuon Also, NASBA (nucleic acid sequence based amplification),
also called 3SR can be used as described in Compton (1991) Nawre 350,
91-92 and AIDS (1993), Vol 7 (Suppl 2), S108 or SDA (strand
'dlsplacement amplification) can be used as described in Walker et al



15 convert col ourl ess o-nitrophenyl phosphate into col oured o-nitrophenol).
Fl uor ophor e- quencher pairs or fluorescence polarisation may glg

useful , |% to those skilled in the art.A fluorochrone _or ftl uorescent
label is preferred.' Nanoparticle probes and associ ated silgndfFB00/03949
anplification nethods based on nanoparticl e-pronoted reduction of silver,
for exanple 20 as described in Taton g% al (2000) Science 289, 1757-1760
and references therein may al so be p Qicularly useful. It will be
appreci ated that nore than one species of capture reagent may .25 be

I rmobilised in the detection or binding zone 9. Thus, the device may be

sui tabl e f q199DWUEL I NGdAREY20] P69 R 15060 pRYS: }éékféfbl?;ﬁﬁ i¥h§s !N @
liquid sangl e@Thus, t he detection or%gi ndninr}g z ee may av%gall%i lised
on it an apesyculirigipréfereed beeausorof itsesigfdicity. L APR 204 WO 01/ 27627

PCT/ GB00/ 03949 36 Such an array may be simlar to an array used in a -

bi ol ogi cal chip assay, as known to those skilled in the art and as

descri bed bel ow .New . technol ogy,, called VLSIPS, has enabl ed the production
of ext r emely THCIEH AFIA ¢RIBRTISIAE X&?ﬁﬁ%@meﬂaﬁ@r@@’-b@ﬂm@ﬁﬁmpeﬁbnmn@re of
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Bi ol ogi cal_@gﬁﬁglgbﬁj&eﬁg @eencg?%g%@gﬁﬁl%]r} whi chejeizlgﬁ %g{éﬁcg'n&ﬁggéaéﬁﬁ'cal e of,
for io exaibel mcoffpratedcimd s nidleic Btidsniodécule ushss fi&icﬁ?]ﬁ\ her
target nolecules interact with ?iny'of t he probes (%a%he C |L¥H@'£ppg§r

exposi ng tlaay comvepidand fluorgscentoore chermilumidescene Iabéle ik tcagopelidilyons.

scanni ng devices can exanm ne each location in the array and determine
whet her a t0&rgeerporaiedcinta apucleier agid ds adsoninaludeds dnoaddisiont thet terocat i on.

15 10 “detectable label” also includes a moiety which can be detected by virtue
- of binding to another moiety (such as biotin which can be detected by
binding to streptavidin); and a moiety, such as an enzyme, which can be
detected by virtue of its ability to convert a colourless compound into a
coloured compound, or vice versa (for example, alkaline phoéphatas‘e can
15 convert colourless o-nitrophenylphosphate into coloured o-nitrophenol).
Fluorophore-quencher pairs or fluorescence polarisation may also be
useful, as known to those skilled in the art.A fluorochrome or fluorescent _
label is prefelfred.‘ Nanoparticle probes and associated signal amplification
methods based on nanoparticle-promoted reduction of silver, for example
20  as described in Taton e al (2000) Science 289, 1757- 1760 and references
| therein may also be particularly useful.

It will be appreciated that more than one species of capture reagent méy

25 be _immobilised in the detection or binding zone 9. Thus, the device may
be suitable for conducting assays in relation to more than one analyté in a

~ liquid Sample. Thus, the detection or binding zbnc 9 may have

immobilised on it an array of different capture reagents.



Bi ol ogi cal chips or arrays are useful in a variety of screg igg echni ques
f or obt ai ni n6q i nformati on about either the probes or the t ZD_ | ecul es.
For exX¥@1&7623 | brary of peptides can be-used as probesPCERADIM  or
drugs. The peptides can be exposed to a receptor, and those -probes that 20
bind to the receptor can be identified. Arrays of nucleic' acid probes can
be used to extract sequence informatid» from for exanple, nucleic acid
sanpl es. The sanples are exposed.to the probes under conditions that allow
hybri di sati on. The arrays are then 25 scanned to determ ne to which probes
t he sanpl e nol ecul es have hybridi sed. Sequence information can be obtai ned
by careful probe selection and using algorithns to conpare patterns of

by careful. ction and u: . o |
ol i ¢ aiciCa Brayf Ay HE SRR e adidybudd (P BOIMIAEAN bdpAesaFly AT
usef ul i gl IABRTZQB4 iR QKAIZAD2A 763/ HRORKA3A4OdBFritsbcPaRAGH. CNesi eeni ng

for genetic diseases or for the presence and/or identity of a particular

pat hogen techrolepyaicallel VILSIRSM, hasremables! the pBdiuctiomyof extrebrlysed to
examne a nucleic acid sanple fromthe virus to determ ne what strain it

bel ongs tsmalb chips that| comtaip drandreds dof thousands wiromoyec of dififerensr e
dovi Co. ol mOfarBIAT, PERREh it SFSCTPeRe b SXaame | US ek by O1iaedors 10, 15,
20, S0, 380yaly o8 mREr PRy PRGBSO R, T
Com" | Sesar iU SR, SRTHOB ARt Sl A A0 Bldcplel] o1
known to ¢HipsehaVe beel produced in which each location has a scale of, for
10 | e;;aniple, ten microns. The chips can be used to determine whether target

~molecules interact with any of the probes on the chip. After exposing the

array to target molecules under selected test conditions, scanning devices

can examine each location in the array and determine whether a target

molecule has interacted with the probe at that location.

15 . N
Biological chips or arrays are useful in a variety of screening techniques

. for obtaining information about either the probes or the target molecules.
' For example, a library of peptides can be used as probes to screen for
dfugs. The peptides can be exposed to a receptor, and those probes that

20 bind to the receptor can be identified. |

Arrays of nucleic acid probes can be used to extract sequence information
from, for example, nucleic acid samples. The samples are exposed to the
probes under conditions that allow hybridisation. The arrays are then
25 scanned to determine to which probes the sample molecules have
hybridised. Sequence information can be obtained by careful probe
selection and using algorithms to compare patterns of hybridisation and
non-hybridisation. This method is useful for sequencing nucleic acids, as

well as sequence checking. For example, the method is useful in



15 the art. Thus, various printing techinques nmay be suitable, for exanple
t echni ques using mcrosyringes, pens using metered punps, di ré{ﬂt QRSH nting
and ink j printing. Suitable nmethods may be described or é din,

for exa 112(7)@75 856,101, US 5,143, 854, W92/10092, \ORFHGBINME i ce
(2000) Science 289, 1673, MacBeath & Schrei ber 20 (2000) Sci ence 289,

1760- 1763, de Wlds. et al (2000) Nature Biotech 18, 989-994, and Irving &
Hudson (2000) Nature Biotech -18, 932-833. Suitable printing solutions are
al so described or reviewed in these docunents, and will be well known to
those skilled in the art. For exanple phosphate buffered saline (PBS)
solutions nmpy be used, for 25 exanple | x PBS, optionally conprising a
non-ionic d’é%@‘{f@ﬁt scresning: forpengtic diseasssy oF hiore kbe gpressnce AKl/ORn.
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gl ycerol myy Resignine wRAittAnhdt beldn §‘S"tb| be appreciated that if the capture
reagents-—-are arranged in an array that the sane | abel , for exanpl e the

sane fl dorescent entity, may be used in relation to each capture
reagent/anal yte, as the identity of the analyte(s), present ma
det er mi ned 'l r willt he rppeecigied; dbathsugh, bjolegicaheckipgnare gtrmraﬁﬁenoaptur ed
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pref erred. tigy, Bid, 200 aﬁﬂ@oﬁmscﬁﬂfek@mrﬁpiﬁieofbatgenea%r%iﬂﬁjﬂé

10 in the form of an array. It may be preferred that a device comprises

o

between about 50 and 500 different capture reagents, for example 200
different capture reagents. |

The array may be formed using methods well known to those skifled in

15 the art. Thus, various printing techinques may be suitable, for example
techniques using microsyringes, pens using metered pumps, direct
. printing and ink-jet printing. Suitable methods may be described or
reviewed in, for example, US 5,856,101, US 5,143,854, W092/10092,
W099/40105, Service (2000) Science 289, 1673, MacBeath & Schreiber
20  (2000) Science 289, 1760-1763; de Wildt et al (2000) Nature Biotech 18,
989-994, and Irﬁng & Hudson (2000) Nature Biotech 18, 932-933.
Suitable printing solutions are also described or reviewed in these
documents, and will be well known to those skilled in the art. For
example phosphate buffered saline (PBS) solutions may be used, for
25 example 1x PBS, optionally comprising a nomn-ionic detergent, for
example a polyoxyethylene glycol sorbitan ester, for example a Tween®
detergent such as Tween 20, Tween 40, Tween 60 or Tween 80, as

known to those skilled in the art. Inclusion of a stabiliser (or potential



reagent/anal yte, such that the signals in relation to each analyte may be
di stinguished. It will be appreciated that the signal need AT 2%@ gener at ed
and/ oWOREEMAT ed in relation to each capture reagent i mBEI/IGBEYW%MN t he
detection zone 9. Thus, for exanple, a device conprising nore than one
capture reagent may be sold (for exanple, with suitable additional
reagents) as o suitable for performiag -an assay in relation to any one (or
nore) of. the capture reagents. No .neani ngful signal may be generated in
relation to the capture reagents for which additional necessary reagents
are not added during use of the device. Thus, one type of device nay be
sol d f orinhhitomof capporatiom)osuchyas polyvingipyreolidene (éﬁ@)ammsg @Esays. s
It will, be appreci teg hat .i§ ,may be desirable to include on a device
only caER r@é)jé&?% ¢ iP&nc conpatible, in that the same sequence of
assay steps may be used in relation to each capture reagent/anal yte assay.
Thus, .1 APR 2004 WO 01/27627 PCT/ GB0O0/ 03949 39 capture reagents that- do

not r equjehgi A7 j , [ %lﬁ@@&) on an
assay dglvtixglen. uF%‘affée(glgledrtlpgt[?fatf goer eq%%tgsaze was stgfog‘flﬁﬁ?ﬁ

assoai‘at gt ae sxmerlabsl, oragdample the auptdflubseieehe entifi) may by ugage t he
advantage that results for every capture reagent/analyte 5 assay, or any
conbi nat imorelationlitd feach reaptire reagent/analyteg asttheridentity of the anabyte(s) abl e, nmay
be obtained, if desired, from-a single test |iquid sanple. However, it

wi |l be BISSEBERR% be determined; from theslopation ihike agpayof theagigmal are
(i mg- ¢ HEOTA e gabtied Jabel o AHBEA G iR lesS preliaed smbodietigent |
LYl e, plSeff S S Ul ol 888G
0 the detection or binding zone 9 (for example, the capture reagents are
mixed before being immobilised in the detection or binding zone 9), then
it is preferred that different labels are used in relation to each capture
reagent/analyte, such that the signals in relation to each analyte may be

distinguished.

It will be appreciated that the signal need not be generated and/or
measured in relation to each capture reagent immobilised in the detection
ioné 9, Thus, for example, a device comprising more than one capture
teagent may be sold (for example, with suitable additional reagents) as
‘0 autable for performing-an assay in relation to any one (or more) of the
capture réagenté. No meaningful signal may be generated in relation to
the cép‘ture reagents for which additional necessary reagents are not added
during use of the device; Thus, one type of device may be sold for use in

relation to several single or multiple-analyte assays.

-It will be appreciated that it may be desirable to include on a device only
capture reagents that are compatible, in that the same sequence of assay
-steps may be used in relation to each capture reagent/analyte assay. Thus,



each said. capture reagent. Alternatively, a visually detectable | abel may
be used in relation to each said capture reagent. It wll b% g g;ﬁ&iated
that 15 g {&V i n which nore than one species of capture_r'e I S

i nobi | i sed 8y be particularly suitable for use in an auf 89{039#Ycedur e
and/or a -procedure.in which the assay results are not determ ned. by

unai ded visual examnation. 20 It will be appreciated that assays relating
to each i mobilised capture reagent i39a device may be perforned,
particularly when using an automated system but the results af selected
assays only may be communicated to the user. Thus, reagents relating to

all the ca r tS. eli.vered to the.deyi ce and the signal

rel ating tg:£i éé\lg?l Tﬁéga&?@ﬁ?ﬂﬁé ’?@aﬁ%ﬂ’f‘lﬁﬂywﬂéﬁ(ﬁé‘?@ﬂﬂi%@cﬁswfiﬁ% |a§58Yesul t s
for the as ' - pg leated to the
user. Furthellﬁ lr)égﬁ)té %yﬁ%?sg%@fgeggc}.o? %ﬁ%ﬁ%ﬁ@ﬁﬁﬂ“%&,:

whi ch may eeshrstd)y in tReassoeiatéh asda§Cinag Yimilak Kol "WEP %@r irhis fOr
exanpl e, the devéiize 1 APR02004 aV\D 01137627 P%%%?%SQ £§ -'cgﬁjpsri ses
-capture r &yehase sihct advantage that results rfongevery tapturdi wagefgapsliteon
apparatus is required, the user may be required to pay a fee per “result
reported, @%Y,i0T MHROMPIRALICN gh @eﬁ@ﬂﬁe‘%ﬁeﬁp@&&waMmelmaw to
each capt ur ent | apal vt e. l i Ll .b appreciated that _the physical
or cheni caFl$ ﬁjgg’r {f1ays faﬁtﬁ@eaeﬁégsnﬁgywmemﬁIlil%'éﬂbtsamh-eagents
may be inc eel | ls - fore [ conbi nati ons of
capture regigcgﬁ @gf‘g%gisg‘?%*)g?%{dﬁgég %ﬁ‘é‘ﬁﬁ?ﬁﬁgé‘?‘}@ﬂt‘ﬁ%% THERAREBIS | 0 it
will be apafegiciped infBis whg. concentration or choice of additional

10 It is preferred that the results may be obtained using the same detection
method in relation to each capture reagent included in a device. Thus, it
is preferred that, for example, a fluorescent label is used in relation tb
each said capture reagent. Alternatively, a visually detectable label may
be used in relation to each said capture reagent. It will be appreciated that

15 adevice in which more than one species of capture reagent is immobilised
may be particularly suitable for use in an automated procedure and/or a
-procedure in which the assay results are not determined by unaided visual

examination.

20 It will be appreciated that assays relating to each immobilised czipture
reagent in a device may be performed, particularly when using. an
automated system, but the results of selected assays only méy be
communicated to the user. Thus, reagents relating to all thé capture
reagents may be delivered to the device and the signal relating to each

25 ' capture reagent may be determined, but only results for the assays for
which the user has paid may be communicated to the user. Further results
may be obtained on payment of additional fees, which mhy occur By

means of an electronic credit system. Thus, if, for example, the device



reagents, for exanple |abelled antibodies, relating to eagh gﬁgﬁﬂre
reagent, . may be such that the tine required for each steé 8 assay my
be séﬂ?ﬁyﬁﬁébry or optimal for each capture reagent forF 03949 5
desired to 15 determ ne the presence or concentration of the rel evant

anal yte. Thus, if a first analyze/labelled antibody pair has a higher
affinity of binding than a second afnl yte/l abell ed anti body pair, then the
concentration of the said second | abelled antibody used in the assay may
be higher- than the concentration of the first said |l.abell ed anti body. -20

It is preferred in sone circumsta.niﬁs hat t he .bi ndi ng of fat I aﬁg a
por t i on COIRPEIRRS SRR TERBERIS yEHaYle 10T, ISR VLD (1F@BCREY 198 W lyte is

eea 1t n el ARRAEGY M RodtrgTte s Tk B tesliR0to maR s bBE, e
par 1 ol SESpitRPOHSA, EPRRT b iRl RIS B0 Delh SR raCUin (el comes

or cel | stp @fth Epiard ent/ahalg@npl e, in US 5, 656,503, US 4,943,522 and US
5,770, 460. A vi Sual %siﬁ(ggnal may be preferred if the device is to be used by
1 APB 2004 WD 01/276-27 PCT/ GB00/ 03949 41 a patient, or by a nedical
practitioner for obtaining an inmediate result. It nmay be beneficial if

t he det eitwilhbe gpprevisied thabthephysical o cherpical propergiesplthe deyieee vi sual

i gnal to aid ob ign of the visual signal when viewed agai.nst th
backor ouldY daICHRme BICE CERAISF TeagSatSymay 1%, capparated i a JWER above,
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of the a?ﬁﬂeylt bodimait e the @dvicwli ng partner for said -analyte is capable

of io berng detected by 'neans of a fluorescent or chem | um nescent signal.
10 :

It will be appreciated that the concentration or choice of additional
reagents, for exampile labelledraﬁtibodies, relating to each capture reagent,
may be such that the time required for each step of an assay may be
satisfactory or optimal for each capture reagent for which it is desired to

15 determine the presence or concentration of the relevant analyte. Thus, if
a first apalyte/labelled antibody pair has a higher affinity of binding than a
Second analytellabeﬂed antibody pair, then the concentration of the said
second labelled aim'body used in the assay may be higher than the
concentration of the first said labelled antibody.

20 o
It is preferred in some circumstances that the binding of at least a portion
of the analyte to a specific binding partner for said analyte is capable of
being detécted by means of a visual signal. Labels thaf may be used in
-providi_ng a visual signal ?re well known to those skilled in the art, and

25 include reagents such as gold sols or dye sols, coloured latex particles (for
example of between abbut 0.05 and 0.5 microns), libosdmes or cells, as
described, for example, in US 5,656,503, US 4,943,522 and US
5,770,460. A visual signal may be preferred if the device is to be used by




Fl uorescent and chem | um nescent | abels are described above. A fluorescent
or chem | um nescent signal may be preferred if the device is tB e used in
an autoqﬁasﬁ%ﬂi§t procedure, particularly if it is. desired t 4°R ay nore
than one analyZe in a device. 15 The device may be useful RGIF/GBWBHMY f or
anal ytes in sanples such as blood, serumor urine or in environnental

sanpl es, for exanple drinking water, or food or drink sanples. 20 Suitable
anal ytes will be well known to those #Milled in the art and include any
nol ecul e for which a specific binding partner is can be found, .for exanple
an anti body that is capable of binding specifically to the said nvolecule.

Exanpl es FeTAY; ' , . 4 2 and Wsh 656,503

(i ncor por Za{ E%u%ietf ?l?nﬁ)[;? L{rﬁ‘e?'figag &%@“&#ﬁé’i 2@8@@%&@ e Gﬁ@ltf or
exanpl e driyomag! babbegefibRE! B itBe aéte\étibg' zBhk! OCRas a' BALRY I%@f&
cancer antigens, cytokines, allergens and nucleic acids. 1T A 42
CLAI M5 1. camtrasting cidoiur dof tire iand i §ignsk tomidr obRirestibR oPithé haspfiesence
or absence,of .an_analyte in a I.iﬁ;id sanple, conprising: a first portion.

conpri si ngigRal| when Aviewed against backgroundc cilfithg dewiceicomprisés ast
portion in ntact with the |lateral flow zone;, and a second portion having
means Sor oTHRPOLh aéﬁ%?ﬁbﬁa ’3&)’,& @3y be ki 3 contrassing eelons iar r anged
in slidi ngefa?io?ltfo t‘gf“%%ééﬁiond portion such that the second portion is

novabl e between a TiIr on in which there is a gap between an
absorbent pad held by the second portion and the lateral flow zone and a
second position in which an absorbent pad held by the second portion is_in

intimate dom@calteidativelyebe preferted tew thenaid BRlling of at least a portion
of the analyte to a specific binding partner for said analyte is capable of

10 being detected by means of a fluorescent or chemiluminescent signal.
Fluorescent and chemiluminescent labels are described above. A
fluorescent or chemiluminescent signal may be preferred if the device is to
be used in an automated test procedure, particularly if it is- desired td
assay more than one analyte in a device. | | | |

15
The device may be useful in testing for analytes in samples such as blood,'

- Serum or urine or in environmental samples, for example dnnkmg water,
or food or drink samples. o

20 Suitable analytes will be well known to those skilled in the art and include
any molecule for which a specific binding partner is can be'fonild, for
example an antibody that is capable of binding specifically to the said
molecule.  Examples are. given in US5,770,460, US4,943,522 and
Us5,656,503 (incorporated herein by reference) and include hormones,

25 drugs, for example drugs of abuse, bacterial or viral antigens,

immunoglobulins, cancer antigens, cytokines, allergens and nucleic acids.



wherein the |ateral flow zone conprises a planar capillary chanber. 2. The
device of claim1l wherein the depth of the capillary chanber is greater at
the edge of the capillary chanber in contact with the sanpl e-receiving
zone than at the edge of the capillary chanber that cones inquﬁgﬁgﬁct

wi th the absorbent pad. 3. The device of any one of the previous cla'ms
wherein the lateral flow zone conprises a detection and/or binding zone.
4. The device of any one of the preceding clainms wherein the planar
capillary chanber conprises a detection and/or binding zone. 5. The device
of any one of the preceding clains wherd n the device conprises a planar
plate. 6. The device of claim5,wherein the said planar plate or a portion
thereof forms a 1 APR 2004 43 wall of the said planar capillary chanber. 7.
The devi ceLAIMS| aim 5 or 6 wherein the planar plate has dinmensions of about
25mm x 75mm x 1 nm 8. The device of any one of the preceding clains
wherein at | east a portion of the planar plate or a portion of a wall of

t he pl anat. caphhlassay detisefierquistifidatios pad&edtich@ icSirtdefce ol Mbsaid/ofan
infra-red radiation.. 9. The device of any one of clains 5 to 8 wherein said
pl anar pl @ts N Hligyid syBplspeomyisings. 10. The device of claim 9 wherein the

said m croscop I i a5s mcroscope slide. 11. The device of claim
1 wherein the fﬁik&gﬁhﬁgﬁpgé@ nd portion conprises a plastic noulding.

12. The devi cea bferaiffovwonenepf the preceding clainms wherein the device
15" The devi oot SRR IORIVERE SHEF B 150 RAHRR BrtoRieCk I gl RBpriapes
conductividdqy is in contact with or forns part of the lateral flow zone.
a second portion having means for holding an absorbent pad, wherein the first
portion is arranged in sliding relation to the second portion such that the second portion is
movable between a first position in which there is a gap between an absorbent pad held by
the second portion and the lateral flow zone and a second position in which an absorbent
pad held by the second portion is in intimate contact with the lateral flow zone, and

wherein the lateral flow zone comprises a planar capillary chamber.

2. The device of claim 1 wherein the depth of the capillary chamber is greater at the
edge of the capillary chamber in contact with the sample-receiving zone than at the edge of

the capillary chamber that comes into contact with the absorbent pad.

3. The device of any one of the previous claims wherein the lateral flow zone

comprises a detection and/or binding zone.,

4, The device of any one of the preceding claims wherein the planar capillary

chamber comprises a detection and/or binding zone.

5. The device of any one of the preceding claims wherein the device comprises a
planar plate.
6. The device of claim 5,wherein the said planar plate or a portion thereof forms a



14. The device of any one of clains 1 to 13 wherein the quantification or
detection of the presence or absence of an analyte in a liquid sanple is
performed by nmeans of a visual signal. 15. The device of any one of clains
1 to 13 wherein the quantification or detection of the presencapfrpgpsence
of an analyte in a liquid sanple is performed by neans of a 1 APR 2004 44
fluorescent signal. 16. A portion for formng part of an assay device, the
portion being configured to be permanently or renovably attachable to a

pl anar plate as defined in any one of clains 7, 9 or 10 such that a part
of said portion fornms a planar capill aug chanber between said plate and
the sai d pAIbf @B sAQPIMaPSpillLY chdifpegal d portion participates in formng a
sanpl e receiving zone, whérein the said sanple receiving zone and said
capillary chanber are in contact. 17. The portion according to claim 16

wher ein partof .the portiqn riicipat in., form.ng a ch er abl e of
Accomodat, ng T dayas Sl 3™ hFioRRL Rt ok BETAEeRes SERELLIHRA L ne
capi | I ar yx ghtamber mml8. A kit of parts conprising a portion for form ng part
of an assay device according to claim16 or 17 and a planar plate to which
the portion is capable of being permanently or renovably attached as said
so as to Jorm r i it : ding to
claim 18 %Vher eﬁ}leoaf %Eeb%ﬁf%ﬁg?h%% g(ﬁﬁ%g&?%ﬁ%’%}q? W@%ljéino%?%afspéaéé 018%15 gﬁ{g reagent.
20. A Ki tpladar phitd or epartiod ofig whll of kg plurk? cupitisngichamber ip trandpérapt aft WsibRs

i mmobi lis on, it . an array of capture reagents. 21. A kit of parts

accor di ngJ¥ gngfosirrareed radjatign. o0 furt her conprising a second portion which
hol ds or is arranged to hold an absorbent pad and/or an absorbent pad
and/or reagents suitable for carrying out an assay. 22. A nethod of

form ng &h assHye davead any one di ¢lgintsd tolawvhergincsedplirsi plpte isa sicapcaode

per manent ll‘ or renovably attaching a planar plate as defined in any one of
clains 1818 20

10.  The device of claim 9 wherein the said microscope slide is a glass microscdpe
slide.

11.  The device of claim 1 wherein the first and/or second portion comprises a plastic

moulding.

12.  The device of any one of the preceding claims wherein the device comprises

material, for example copper, with high thermal conductivity.

13.  The device of claim 12 wherein said material with high thermal conductivity is in

contact with or forms part of the lateral flow zone.

14.  The device of any one of claims 1 to 13 wherein the quantification or detection of
the presence or absence of an analyte in a liquid sample is performed by means of a visual

signal.

15.  The device of any one of claims 1 to 13 wherein the quantification or detection of

the presence or absence of an analyte in a liquid sample is performed by means of a



to a portion for formng part of an assay device according to claim17 or
18. | APR 2004 45 23. The nethod of claim22 further conprising the step of
attaching a second portion which holds or is arranged to hold AP RaBbr bent
pad to the planar plate and/or the portion for formng part of an assay
device. 24. Use of a planar plate as defined in any one of clains 18 to 20
and/or a portion for formng part of an assay device according to claim 16
or 17, in form ng an assay device according to claiml. 25. A nethod of
guantifying or detecting the presence or absence of an analyte in a |liquid
sanple, conprising the steps of applyimg the |liquid sanple to a device
aCCOFdingﬂ&ﬁegﬁﬁMﬁ$ﬂ£ of clains 1 to 15 wherein the device is in the first
position when the Tiquid sanple is applied to the device, the nethod
further conprising the step of noving the second portion to the second
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appl i cat i getm@ahertieor réfiov blsaraehablé & a plaard@ie @edefined in any one of claims 7, 9

or 10 such that a part of said portion forms a planar capillary chamber between said plate

and the said portion and a part of the said portion participates in forming a sample

recelving zone, wherein the said sample receiving zone and said capillary chamber are in

contact.

17.  The portion according to claim 16 wherein a part of the portion participates in
forming a chamber capable of accommodating an absorbent pad, wherein the chamber is in

contact with the capillary chamber.

18. A kit of parts comprising a portion for forming part of an assay device according to
claim 16 or 17 and a planar plate to which the portion is capable of being permanently or

remolvably attached as said so as to form a planar capillary chamber.

19. A kit of parts according to claim 18 wherein the planar plate has immobilised on it

a capture reagent.

20.  Akit of parts according to claim 19 wherein the planar plate has immobilised on it

an array of capture reagents.

21. A kit of parts according to claim 18, 19 or 20 further comprising a second portion
which holds or is arranged to hold an absorbent pad and/or an absorbent pad and/or

reagents suitable for carrying out an assay.

22. A method of forming an assay device according to claim 1comprising the step of
permanently or removably attaching a planar plate as defined in any one of claims 18 to 20

to a portion for forming part of an assay device according to claim 17 or 18.
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23.  The method of claim 22 further comprising the step of attaching a second portion
which holds or is arranged to hold an absorbent pad to the planar plate and/or the portion

for forming part of an assay device.

24.  Use of a planar plate as defined in any one of claims 18 to 20 and/or a portion for
forming part of an assay device according to claim 16 or 17, in forming an assay device

according to claim 1.

25. A method of quantifying or detecting the presence or absence of an analyte in a
liqumd sample, comprising the steps of applying the liquid sample to a device according to
any one of claims 1 to 15 wherein the device is in the first position when the liquid sample
is applied to the device, the method further comprising the step of moving the second

portion to the second position.

26.  The method of claim 25 wherein the step of moving the second portion is
performed after a determined time has elapsed since the application of the liquid sample to

the device.



