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1 .o TEST DEVI CE The present
invention relates’to a device for detecting the presence of anal yte
in a sanple of a body fluid, in 5 particular a sanple other than a
serum sanpl e. Such anal ytes are typically imunogl obulin nol ecul es
but may al so be other proteins. | mmunogl obul i n nol ecul es,
o fragnents thereof, are known 10 toroccur in such non-serum body
fI'Mds as saliva and urine. In particular, the i munoglobulin

nmol ecul es of cl asses IgA, 19gG and 1gM predom nate in saliva. Saliva
and urine are secreted body fluids and collection of sanples is
easily and sinply carried out. 15 TEST DEVI¢E field of nedical

di agnostics, there are nany tests and devi ces known for detecting
anal ytes in sanples of a particul ar body fluid. These tests include
bi ocheni cal The pxeseps ohvehtiamovelatesl/tw pridseinse ffr plettdating 20
proteins or i 0 l.AS ¢S d; . sangw \ . for.

i mmunogl obul i rrlrgﬂ%ng&t%ﬁghsgeogf 8%%2%%%0%) o%e%%(msﬁt@oao?aé/%oc}ydefrﬁullfdy 1

i ndi vi dul cl apessicotlammanotpgabid | egher than a Refuessampleto @icdct

anal ytes such @sah gREEOgk-@bYl LRSS 2D, immﬁﬁ%é]?éﬂdﬂﬁﬂ e near ib%gs [obes
consisting of a_stick W th an absorbent or adsorbent pad o
material at ondlsc be ofRgr PXRidini-obes are disclosed in EP- A- 0418739

EP- A- 0442231 and US- A-5103838. The probes of the prior art

cdronall Y, | Qehite Sk SFlL b Rbel cavelle ol O0erop il bt
di agnostbc probes occur imf stibhs noypeecirame baddy oflad dnzyseshlbiked angsays or
particle-agglu&k@gg[onIngﬁﬁﬁ%icufa%, QE%Q%%lunSGI%LQHXn molecules of
classes IgA, IgG and IgM predominate in saliva. Saliva
and urine are secreted body fluids and collection of
samples is easily and simply carried out.
15
In the field of medical diagnosticsg, there are many tests
and devices known for detecting analytes in samples of a
particular body fluid. These tests include biochemical
assays of the amount and/or presence of particular
20 proteins or immunoglobulins; so called ’'sandwich assays’
for immunoglobulins and the use of electrophoresis to
identify individual classes of immunoglobulins.

Devices used to detect analytes such as immunoglobulins
25 in saliva include various probes consisting of a stick
with an absorbent or adsorbent pad of material at one
end. Such probes are disclosed in EP-A-0418739, EP-A-
0442231 and US-A-5103838. The probes of the prior art
additionally include detection systems capable of

30 identifying antibodies in saliva.

Detection systems used in the past on diagnostic probes
of this type have employed enzyme-linked assays or
particle-agglutination  assays to produce  visibly



2 detectabl e results. However, diagnostic test devices

have suffered froman I nportant di sadvant age. Al

i mmunodi agnostic tests 5 relying on antibody-antigen binding are

subj ect to the occurrence of false negative results in any one

particular sanpl e. In the classic enzyne-Ilinked | munosor bent
Say ,an antigen which will specifically bind with the anti body of

in érest is bound to a solid 10 base. 5A sanple containing the antibody

of interest is added and forns a specific conplex with the bound

antigen. Unbound antibody is then washed off and a | abel | ed

anti body is added to detect the conpl exes forned on the surface of

the test devi cedetButabissaesulasever, 15 is only reliable when quite

| arge anobunts of analyte are present in the sanple. Sanples of urine

and sal i va which a clinician mght wish to assay generally contain

| evel s Howtdihoddiadnadt imaycdsr Heoricesorideres sif freagyd tfwhan | awer
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several flact or sselaridigs wsant ibody matigen emiding iane Sty entt itwdyhe

concentration R R8ence q overed &H’ Lsar yre%{{) 135 T NG as&ge

t hr ough I ngestion of |arge volu flul rior to sanpling, or 25
when saliva pr icyd aixas 88H-Carti f |¥:11al 'Flgel nétasgtg enzymet '

stinulation bYﬂ%ddﬁd%or%%nﬁtB%%a?C'Qﬁ antlgen th@hisEI'é? tifvogpn, i Ve
rise to fal se-ne |ve resu ts, where the concentration of anti body

in the sanple & h jthe rantdbady of ginrerestodia iRRINGF& idrsehidin
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results can re%%h%d?nak € .ggﬁgr%ftspec1gggoscom§iex, with the bound
antigen. Unbound antibody is then washed off and a
labelled antibody is added to detect the complexes formed
on the surface of the test device. This assay, however,

15 is only reliable when quite large amounts of analyte are
present in the sample. Samples of urine and saliva which
a clinician might wish to assay generally contain levels
of antibody which may be 2 or 3 orders of magnitude lower
than the levels of antibody found in serum or plasma

20 samples. Antibody concentration in urine and saliva
samples is influenced by several factors, and shows
natural variability. The antibody concentration may be
lowered when urinary ouf.put: is increased through
ingestion of large volumes of fluid prior to sampling, or

25 when saliva production has been artificially increased
through stimulation by citric, or other acids.

This variability can give rise to false-negative results,
where the concentration of antibody in the sample is
30 insufficient to give a positive reaction in an enzyme-
linked assay or similar test procedure. False negative
results can result in the incorrect diagnosis of a
medical condition by a clinician. Where the test is for
the presence of ‘an antibody to a certain pathogenic



medi cal condition by a clinician. Wiere the test is for t he presence
of an anti body to a certain pathogenic

3 bacteria or virus or for antibodies associated with

aut oi mune di seases or allergic conditions, a fal se- negative result
due to the use of an inadequate sanple can have devastating
consequences for the patient and 5 cause the subject unnecessary

di stress. This is especially sogin the case of Human

| munodefici ency Virus (H'V) infection. Recently, it has been
reported that the United States Food and Drug Adm nistration (FDA)
has decided that all test devices in the i munodi agnostic 10

field nust indissdteedie virabriidy of tfwr samliBodies associigedl 6Lk
i nvention seeks_t,0 solve t roblemb Lding a devpice with an

ro
inbui It rmeans fOF-YETRHS n 1362585 A s%lln%’@%’[q vgopééﬁ?? Sar fsi t-$¢om use
of an invalid Iftegatisemptesult due to Ithe dse stf aspethadéqidnee pEameTeE

i nvention, therg s a_device f t he detectiqn of ;an
anal y1 & Sl nave; deyBBBHb R L coRaPRinier aPrs 06 ERERIRE @ e 20
conprisirfg a smxseat d:hmd snbjtelwe: sulnner:assary ddssteess. Thiscais ons:
(a) a nobile | §5 $ i | St gﬂgabl e
of binding to an ara teri s??ﬁﬂémﬁ%es%u? I?)‘%“‘%E n%deftlﬁlenc%m €S Dbei ng
tested to form nalr Rfedrisinex; Recently, pjt shawdeeen ofemf@ﬁlﬂ'gitt he
analyte; and the United States Food and Drug Administration (FDA) has

decided that all test devices in the immunodiagnostic

10 field must indicate the viability of the sample.

The present invention seeks to solve this problem by

providing a device with an inbuilt means for detecting

false negative results arising from use of an invalid
15 sample.

In a first aspect of the present invention, there is
provided a device for the- detection of an analyte
present in a bedy fluid of an animal species, the device

20 comprising a substrate and on the substrate in discrete
locations:

(a) a mobile labelled first specific binding molecule
capable of binding to any characteristic molecule of
25 the species being tested to form a binary complex;

(b) a means for detecting the analyte; and
(c) an immobilised second specific binding wmolecule
30 capable of binding to the binary complex or a

component of it.

The advantage of this device is contained in the final
step of binding the characteristic molecule to a second



(c) én | obi |i sed second specific binding nolecule 30 capabl e of

binding to the binary conplex or a conponent of it.

The advantage of this device is contained in the final step of

bi ndi ng the characteristic nolecule to a second

4 : | rmobi |'i sed specific binding nolecule. This step ensures

that a sufficient quantity of characteristic nolecule is present to
gi ve neani ngful results and therefore that particul ar test can be
readily verified. The overall 5 coffcentration of characteristic

nol ecule in a test sanple Is easily quantitated and if the level is
sufficiently high then the risk of a false negative result is

sionifi cant Ty ragued-soedBooc A 20MA0R LBl RS 1, 80, anse dovi ce

whi ch al so contains’a TSt specl
mol ecul e, a nediRt & Sd!ét‘é@tlﬁng guanyity aofl cal‘raracterlstmmole@ebe sm:ond

speci fic bindi 'ﬂ'é@rﬁ:cuéﬁ gt‘@&e‘lﬁgﬁnlnﬂf 1 reludtEf & estjh rs%fo%nté e‘rom

t he device of the pres I nve n because t spec
bi ndi ng nol eculRafFtsicul al‘ tegfecsan cheoreafélanyeyiéirds herThqqmimlla

characterg stic concentr'i@l%ﬁubf cﬂ{afé&e%ﬁ%‘i'l%smgféaﬁlé et %dt§§t | Saridie Case
wth the present invention. This neans that using the_device

of GB-A-22043949 te3%L otq‘fﬂf%%t@dt Gndetidy n*'rl'l*ﬁa et heis 2@uff—6%#¥étl§éanp| e
i s viable andhighughent Otkéi il eoff ahSefalse nedR@alevegesult is In

this speC|f|cagfgﬁl€i ﬁ%ﬁy b hggéy conpl ex' is used

10 GB-A-2204398 relates to an assay device which also
contains a mobile labelled f£first specific binding
molecule, a means for detecting analyte and an
immobilised second specific binding molecule. However,
it differs significantly from the device of the present

15 invention because the first specific binding molecule is
specific for the analyte rather than for a characteristic
molecule of the species being tested as is the case with
the present invention. This means that using the device
of GB-A-2204398 it is not possible to determine whether

20 the sample is viable and, thus, to eliminate false

negatives.

In this specification, the term ‘binary complex’ is used
to define the complex formed by the specific binding

25 molecule bound to a particle on the substrate and a
characteristic molecule which may include analyte
molecules. The analyte may be an antibody.

The term ‘mobile’, when used in connection with the first
30 specific binding molecule, indicates that the first
specific binding molecule is not immobilised on the

substrate.

The term ‘characteristic molecule’ refers to a molecule



to define the conplex formed by the specific binding 25 nol ecul e bound

to a particle on the substrate and a characteristic nol ecul e which
may i nclude anal yte nol ecul es. The anal yte may be an anti body.

The term ' nobile', when used in connection with the first 30 specific
binding nolecule, indicates that the first speci fic binding

nol ecul e is not imobilised on the substrate. The term
‘characteristic nolecule' refers to a nolgcule whi ch
is typically found in the type of sanple to be tested and which wll
t herefore be present in detectable concentration if the sanmple is

vi abl e. For exanple, in saliva sanples, it is usual to find

det ect abl e quaﬁ\'thIdl'ﬁSJ.s5typ1c@f.ly|Q@.mdafiﬂ tllﬁthwldf Tshap;eéort@ e a

sui tabl e nol ecul e f liva sa The first
specific bindlrﬁf%%ﬁqgéﬁﬁe %&ﬁﬁd #ﬁ %hﬁﬁ éﬁiﬁb%ebpﬁasen i3 defR543 Q%ﬁl y to
al | antibodies:mﬁnddmtrbg@onsdﬁyphe satPle is Tvtablby ceFof dxwnplessein

i nvention is SU|tabIe for

e bor it 8a1IV SaRbablC it 19 uahEl 68 AR B AR EB FiathiRe o

detecting analyﬁbs IgGsal am@d alidGur wopeldanthezefibeee bbe a suitable
i | I
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ot her body fl uids such nal £6 " be festec

devi ce of the FPesdfic bindingyeptlegnlenywayddan amuuzkmi:y casa, bé:czt i al,
viral, fspRedlrien1ROL8ZeRl PRGNS Ff SH_MRLE Tebtypbact er

10 The device of the present invention is suitable for the
detection of an analyte in any body fluid but it is
especially useful for overcoming the problems of
detecting analytes in saliva and urine samples where the
concentrations of analytes tend to vary. It is also

15 useful for other body fluids such as blood.

The analyte to be tested by the device of the present
invention may be an antibody to a bacterial, viral,
fungal or protozcal pathogen for example Helicobacter
20 pylori, the Human Immunodeficiency viruses (HIV 1 and 2),
a Salmonella spp., a Streptococcus species, polio virus,
hepatitis A, hepatitis B surface antigen or hepatitis B
core antigen, Candida spp., Aspergillus spp., Entamoeba
spp. or Giardia spp. The analyte may also be an antibody
25 to a tissue or species-specific antibody associated with

autoimmune diseases, or allergic conditions.

Alternatively, the analyte may be an antigen, for example
a pathogen protein or a hormone, blood group
30 characterising protein or any other protein or
glycoprotein which may require detection. Nucleic acids
can also be detected using the device of the present

invention.



20 pylori, the Human | munodeficiency viruses (HV 1 and 2), a
Sal nonel | a spp., a Streptococcus species, polio virus, hepatitis A
hepatitis B surface antigen or hepatitis B core antigen, Candida
spp., Aspergillus spp., Entanpeba spp. or G ardia spp. The anal yte
may al so be an anti body 25 to a tissue or species-specific antibody
associated with aut oi mune di seases, or allergic conditions.

Al ternatively, the analyte may be an antlgen for exanple a

pat hogen protein or a hornone, bl oo group 30 characteri sing
protein or any other protein or gl ycoprotein which may require
detection. Nucleic acids can al so be detected using the device of the

pr esent vention .
The anal yte shoﬂ?‘% a?%%lYB‘Fm gheBtdi oALEP tAET™ @ RIRHASR er9fstithe
nol ecul e, or beclkaradisetigdichalactide] smr ®e a subsemlcfcehegacwdridtbind to

the first specific binding .. . b| nar Q eXg.

Thus, when the ‘%?fa?‘i){]eesi's ngSPitikb]tﬂﬁiy gtrbearh‘gﬁ (SPe lﬁc%b??’b%? for

exarrpl e 1gG naMculgko dorm @Anaryheomplex characteristic nolecule wll
be any aqglbody of that | sotype and the first specific binding

mol ecul e be 10 selected so that it binds to all antibodies of that
i sot ype. Sl m |'Brus,, when hehananglytesia gny@spridcdyn,of a parth@ala¥ st

speci fic bindi ul y ct whi b ds aléh
%edsEé}%tFeC SEdRY deanblled ]!gﬂ; oM, IgE 1420, e

gl ycoproteins pr in the sanple and I'abels them,and if the
anal yte is a nilaxactanigtis mplecwlq twhl: bej ralY SBEEPPRY BEndFBRF

nol ecul e  woul di Rty and thd digldredpeewrspepihlehyymoLetelie WLl s obe.

10 selected so that it binds to all antibodies of that
isotype. Similarly, if the analyte is a glycoprotein,
the first specific binding molecule may be a lectin which
binds to all glycoproteins present in the sample and
labels them and if the analyte is a nucleic acid, a

15 suitable first specific binding molecule would be a
labelled low specificity nucleic acid probe.

Because the analyte is. a subset of the characteristic
molecule, a portion of the labelled binary complex will

20 contain the analyte and this is a particularly
advantageous feature of the invention as it eliminates
the need for more than one detectable label.

In a preferred embodiment the device provided by this
25 invention is designed for use in diagnosing medical
conditions suffered by humans.

As mentioned above, the first specific binding molecule
will often be an antibody which will preferably be of the
30 IgG or IgM isotype. Other isotypes of antibody may be
similarly so used 1if required. The first specific
binding molecule may be of polyclonal or monoclonal
origin, and may be either an intact molecule or a
specific binding-site containing fragment derived by



Because the analyte is a subset .of the characteristic nol ecul e, a

portion of the | abelled binary conplex wll 20 contain the analyte
and this is a particularly advant ageous feature of the invention
as it elimnates the need for nore than one detectable |abel.

In a preferred enbodi ment the device provided by this 25 I nvention is
desi gned for use in diagnosing nedical condi tions suffered by
humans. As mentioned above, the fP7rst specific binding nolecule
will often be an antibody which will preferably be of the 30 | gG or | gM
I sotype. O her isotypes of antibody may be simlarly so used if
required. The first specific bi ndi ng nol ecul e may be of pol ycl onal

or nonocl onal SNZYMaGLCyOK, CARRifAy Béeavager of Phtaknedihranah dihe
speci fic bindi pgpiiilcardent abfi recbhBEIABAt BWA VEEcIYology or peptide

7 enz%naﬁic.or chem cal cl eavage, or obtainedthrough the
application of tfant DNA t echnol ogy or peptide synt hesi s. 5
The first specific binding nolecule may be | abelled with any

conveni ent | abel . .The | abel _may, ., in particular alJow the

speci f i ¢ %bi ndi dgenGLEeE BPEELELC W ne g e&PEe hay b%t%%}?%ir]s‘{éi Wetect ed,
when inmmobil i say. convenid?artlabelk. The Iabveslitmaye Amefmarteictdlalel s for
t hi s purpose. Ril.C iy t Lr eci fic bi

nol ecul e on thgﬁlbh L;ﬁgt ég?cﬁfe%/??éﬂﬁ@%éo%o%?%g&% Eéo%% ﬁ/%‘(ga?hféoerrgj'e%rrpl e,

| at ex, osheswdae nuletlectedosorean or ipodhilisede. ChrRamylvdess,

fluorophores, agdeescQtBehrdAlAlSs Mbld 262athYE! YuPbose. pa@ddildonal ly

be used.
10 coupled to the first specific binding molecule on the

test device may be of any known type, for example, latex,
colloidal metal, liposomes or polystyrene. Chromophores,
fluorophores, and/or other labels may alternatively or
additionally be used.

15
The means for detecting the analyte on the test device
may suitably comprise one or more discrete areas
comprising an immobilised binding molecule specific for
the analyte. Because the analyte forms a part of or is

20 a subset of the characteristic binding molecule, it will
already be bound to the detectably labelled first
specific binding molecule and will therefore be
detectable once it has been immobilised in the detection
zone.

25 _
It is particularly useful to provide several analyte
detection areas on the device since this allows
quantitation of the analyte. Thus, if the analyte is
present only in small amounts, it will interact with the

30 immobilised binding molecule in the first detection area,
but there will be no surplus analyte which can pass to
the further detection areas. If more analyte is present,
some surplus may pass to the next detection area and so
on so that the amount of analyte present will be



15 The neans for detecting the analyte on the test device may

suitably conprise one or nore discrete areas conpri sing an

i mobi | i sed bi ndi ng nol ecul e specific for t he anal yte. Because the
analyte forns a part of or is 20 a subset of the characteristic binding
nol ecul.e, it wll al ready be bound to the detectably |abelled first
specific binding nolecule and wll therefore be detectabl e once it
has been immobilised in the detection zone. 25 It is
particularly useful to provide several anglyte detection areas on

t he device since this all ows quantitation of the analyte. Thus, if
the analyte is present only in small anmounts, it wll interact with
t he 30 [ i d 1 s8d PiRdi ﬁ@&ggyl ' SN t:ect :

but there w Irrrnlgiedlno Stﬁ)%?ﬂgﬂgna yte v?/%l gﬁtggﬁl%%s%?% 1%%9?%2{?33%? her
detection ar eadefigctfst-e analyte is present, some surplus may pass to
the next detection area and so on so that the anount of analyte
present will be

. . e e o 3
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for different n%¥¥%es may be dgp05|ted on . discrete areas qf the
test device, péﬁrﬁ B899 BRE2S OF Bhey teffeofEVAELect PERATOFEIHE ence
of two or nore simultangiouberdatdecaiahytcfs the t preseamee safipkeo orlGnore When
the analyte is h Lhodi es i s se above, the
I mobi | i sed bi rﬁ%%ﬁggﬁﬁ&egﬂ?g&#ggt l}!'llg %kg% ecﬁeoné%mple' _
10 When the analyte is one of the antibodies discussed
- above, the immobilised binding molecule in the detection
area will generzlly be an immobilised pathogen protein,
carbohydrate or other fragment, or a human tissue-derived
protein, carbohydrate or other fragment, or a non-human
15 species-derived protein, carbohydrate or other fragment.
The immobilised binding molecule may also be an anti-
idiotypic antibody.

When the analyte is a protein, the immobilised binding
20 molecule may be a monoclonal or polyclonal antibody which
binds specifically to the protein or some other binding
molecule specific for the particular protien to be
detected. For nucleic acids, a suitable immobilised
binding molecule would be a high specificity nucleic acid

25 probe.

Binary complexes which contain a characteristic molecule
other than the analyte will not be immobilised or
otherwise removed at location (b), where the analyte is
30 detected and will pass to location (c¢), which functions
as a verification station. A second specific binding
molecule immobilises the complexes, which are then
detectable by means of the label. The second specific
binding molecule may specifically bind any part of the



area wll generally be an imobilised pathogen protein, car bohydrat e
or other fragnent, or a human tissue-derived protein, carbohydrate
or other fragnment, or a non-human 15 speci es-derived protein,

car bohydrate or other fragnent. The i mobi |l i sed bi ndi ng nol ecul e may
al so be an anti - I di otypi ¢ anti body. When the analyte is a
protein, the imobilised binding 20 nol ecul e nay be a nonocl onal or

pol ycl onal anti body which bi nds specifically to the protein or sone
ot her bi ndi ng mol ecul e specific fo? the particular protien to be
detected. For nucleic acids, a suitable inmmobilised bi ndi ng

nol ecul e woul d be a high specificity nucleic acid 25 pr obe.

Bi nary conpl exes whi ch contain a characteriéﬁi(: nol ecul e of,her than
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above | BheehatbPiNst fethe1ddid,. specific binding nolecule and
wil | agghn be chosen depending on the anal yte and the
The device may further comprise a sample receiving
portion of adsorbent material continuous with or separate
from the substrate. This flexibility of construction
permits maximum utility of operation depending on how the

15 sample is to be applied.

The substrate material of the test device may be composed

of paper or membrane. The substrate material may also

optionally be a carbohydrate and may preferably be a
20 nitrocellulose material.

It is preferred that the device be constructed so that
body fluid (or components of it) can flow to locations
(a), (b) or (c) successively, for example by capillary
25 action. Other means of delivering body fluid to the
locations are within the scope of the invention.

In a preferred aspect of the invention, as mentioned
above, sample is wicked along the wmembrane or paper

30 substrate by capillary action. No additional solvent is
required although particular sample diluents may increase
the speed at which a result is obtained, or enhance the
signal obtained with a positive test result.
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appl i ed. The substrate material of the test device may be conposed
of paper or nenbrane. The substrate material nay al so optionally be
a carbohydrate and may preferably be a 2 nitrocel l ul ose nmateri al .

It is preferred that the device be constructed so that body fluid
(or conponents of it) can flow to |ocations (a), (b) or (c)
successively, for exanple by capillary 25 action. Oher neans of

delivering body.f Iy geEBn&h% pect . of OO | BRSséhe WhiBhpibherheene igf the
Ferred aspect of the invention, as nmentioned

above, sanpl e ipronidedd aameslothéorefBeafieteftpert nalytay,
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second aspect of the present

for the detection of analytes®

uents nmay 1| ncrease

by

the speed at which a result

signal obtained with a positive test

adsorbing a sample ontd0 an adsorbent
i nvention there is provi ded a net
‘&’ i in the body fluid of an

ani mal, the nethod conprising: 5 (1) adsorbing a

onto an adsorbent(

10

15

20

25

30

ii)

(1ii)

(iv)

bringing the sample into contact with a
mobile labelled specific binding molecule
such that characteristic molecules of the
tested species present in the sample bind
to the specific binding molecule to form
a binary complex;

bringing the binary complex comprising in
contact with an immobilised analyte-
specific binding molecule such that binary
complex comprising analyte binds to the
analyte-specific binding molecule to give
a detectable reaction product; and

bringing binary complex not comprising
analyte into contact with an immobilised
specific binding molecule which reacts
with the binary complex to form a visibly
detectable product.

The detectable products in steps (iii) and (iv) are
preferably visibly detectable, as they are when the label

referred to in

step (ii) is a particle.

Preferred features of the second aspect of the invention

are as for the

first aspect, mutatis mutandis.

a
hod

'sanpl e



substrat e; (1) bringing the sanple into contact with a

nobi | e | abel | ed specific binding nolecule 10 such that
characteristic nol ecul es of the t est ed species
present in the sanple bind to the specific binding
nmol ecul.e to form a binary conpl ex; 15

(i) bringing the binary conplex conprising in

contact with an i mmobilised anal yte- 11 speci fic binding
nol ecul e such that binary conpl.ex conprising anal yte
binds to the anal yt e-specific binding nolecule to

gi ve 20 a detectable reaction product; and

(iv) bringiTie bi fivéyt LY EX]L NAbwCBBPIFustR8r described by way of

anal yte into contact. with an Lmobilised ) , ., specific

bi ndi ng nol ecul ¥<aMR G Wichcretesence to the following grayinge 1 WIS tonpl ex
to forma visibly det ect abl e product. The
det ect abl e products Jj eps (iii) and (iv) are . referably vjsibly
detectabl e, as they ﬁmgh élﬁ%“’% aﬁepegﬁp%CtlY%f ‘é??‘@dogoai rf{es“f ) is a
particle.5 Rrodfordaadef @dthr eie ointdrec iar.ond aspect of the invention
are as for the first aspect, nutatis nutandis.

11 The invention will now be further described by way of

Referring now to Figure 1, a sampling device 10 comprises
a substrate 12 formed from an adsorbent material,
typically nitrocellulose paper, and, attached to the
10 substrate, a sample receiving portion 14. On the
substrate is positioned a first area 16 in which is
contained an anti-human IgG antibody coupled to a
particle. The particles may be of any known type, for
example latex, colloidal metal, liposomes or polystyrene.
15 Sample detection areas 18, 20 contain antibodies specific
for the analyte immobilised on the nitrocellulose
substrate 12. A particularly preferred analyte which
this device may be used to detect is antibody to H.
pylori and, therefore, in that case, the detection areas
20 18, 20 would contain an immobilised antigen specific for

H. pylori antibody.

The final area on the device is the verification area 22
which contains immobilised anti-human IgG. This may be

25 the same as the anti-human IgG which is bound to the
particles but this is not necessarily so.

In use, a sample is placed on the sample receiving
portion 14 and, because of the adsorbent nature of the
30 substrate 12, the sample wicks along the substrate until
it reaches the first area 16. At this point, any human
IgG present in the sample binds to the anti-IgG coupled
to the particles to form a binary complex. The binary
complex continues to wick along the substrate 12 until it



exanple with reference to the follow ng drawi ng in which:

FI GURE 1 shows a perspective view of a device in 5 accordance with
t he inventi on. Referring now to Figure 1, a sanpling device 10
conpri ses a substrate 12 formed from an adsorbent materi al,
typical-ly nitrocel |l ul ose paper, and, attached to the 10 substrate, a
sanple receiving portion 14. On the substrate is positioned a
first area 16 in which is ' cont ai nexk an anti - human 1 gG anti body
coupled to a particle. The particles may be of any known type, for
exanple |l atex, colloidal netal, |iposones or polystyrene. 15 Sampl e
detection areas 18, 20 contain antibodies specific for the anal yte

i mobi | i sed on aneeumterscshleulfdget samplesdbséectien 12rea A par tictlaid y
preferred anal whi i i tQs e i
s B%;?@Fi cgﬁg?é’% %‘&t@ﬁn?ﬁ n%‘?’ha e ngc?%eﬁéet%é ion

antibody to H. o id, therefore, at’_case,

areas 20 18mmebiidsed caEntdbedyn itmobfersedaantdigeresgeci tisibily

H pylori anti adisteri Jhe T ar, ; eaq?e\c/?'c is t

verification area 2§rlng on wh!la%hsggl ?gi r?'fs\eq-‘le%%*r&%?l i se aﬁ?l' - hur'rrr}rg)no“}lbde Thi s
may be 25 HeaIyeCHEP e SARFIRWRAN EPg®aaH cALPRI boled Subatrate

particles but thitsli sitoted€BESSRhk! Yset®nd sample H8t&E€ioR 828R! &4 S
pl aced on the szlrrgl e receivi ng ) ortion I4, and, because of t.he
adsor bent nat uM&SEF Y 3Eem2 n%ﬁ%staﬁ’éﬁé(tfz?qlﬁ%l%’a?%l 1RAEKs SAWHER he
substrate unti will be immoleiElclsesi tthe formt aarseaohd disdridte paidilbleany
human I sent in npl e _binds to,. the anti-1gG coupled
to the particl %sc‘éug (%SF gpﬁfa b%ﬂrga}@ayc’onf?rg%nml%ebb?ﬁgy comeex cpcﬁoﬁﬁe&
continugd® to wadkngl dhg tduostirsdta a1 ibt reaches the wverification
12 area 22, at which point it will bind to the anti-IgG in
this area and will form a further discrete visible
clustering. This visible signal in the verification area
is an indication that the initial sample contained a
15 sufficient amount of human IgG for the sample to be

viable and any positive result to be relied upon.

Clearly, therefore, the device of the present invention
is simple to use and provides a quick and easy method of
20 verifying that the sample is a viable one.



encounters the first sanple detection area 18. In this area, binary

conpl ex containing analyte binds to the I mobi | i sed antibody to form
a discrete visible clustering on the sanpl e-detection area 18-
Unbound 5 bi nary conpl ex continues to pass al on w%ﬁmuis t&wh“d

until 1t reaches the second sanpl e detection area any

remai ni ng anal yt e-cont ai ni ng bi nary conpl ex Hl miﬂﬂml sed to
forma second discrete visible cl ugBeri ng. F i ng

bi nary conpl ex passes 10 al ong the substrate until it reaches the
verification area 22, at which point it will bind to the anti-1gGin
this area and will forma further discrete visible clustering. This
vi si bl e signal £RAIMS verification area is an indication that the
initial sanple contained a 15 sufficient anmount of human 1gG for the
sanple to be viabl e and any positive result to be relied upon.

Clearly, therefbre, AreHsa dorofthendepretipr ohvahian@dyte presensi #ple to

use and EVOVl deg Body £liiNG A afi®hAPdsplc 25, tﬂé?rdef\r)i'c@gcbﬁﬁi'lgtﬂﬁgsa”pge
is a viable on

CLAI VB i substrata @ang AR, they SEBSEERtE HiR (i tEh Iocagdonsal vt e

present in the body fluid of an ani mal species, the device

{ bst t
Cocati one 5 re) "% nBBEre OFohlf QHVELER CabReThEr ChThNTo et peuieD, the
presence of a mobi | esapadilel bédbinding to any characterrgnamrhndebumdlog
I I h t hat t f
{Tgsfgg gng?es p?esg{l}fé%?t 1éaﬁsg(é§f1§0% gé§8t$h%é%[gea0| [ aunﬁéex,

mol ecul @ o forma | abel | ed blnary conpl ex, wherein the characterlstlc 10

ol ecule 1S ChORAN oGikanddirokeRBALYRG {RE EndL AU a8y OF or T a

subset of the characteristic nolecule; (b) a detection
| ocation characterised by the presence of an inmobilised

bi ndi ng ol ecul g)spegi f iambbilifed andosd agfetNE b YindingOf mbl€cule
capable of binding to the binary complex or a
15 component of it.

2. A device as claimed in claim 1, wherein the body
fluid is saliva, urine blood.

20 3. A device as claimed in claim 1 or claim 2, wherein
the analyte is an antibody to a bacterial, viral, fungal
or protozoal pathogen for example Helicobacter pylori,
the Human Immunodeficiency viruses (HIV 1 and 2), a
Salmonella spp., a Streptococcus species, polio virus,

25 hepatitis A, hepatitis B surface antigen or hepatitis B
core antigen, Candida spp., Aspergillus spp., Entamoeba
spp. or Giardia spp, an antibody to a tissue or species-
specific antibody associated with autoimmune diseases, or
allergic conditions, an antigen, for example a pathogen

30 protein or a hormone, blood group characterising protein
or any other protein or glycoprotein which may require

detection or a nucleic acid.

4. A device as claimed in any one of claims 1 to 3,

A




15 | abel | ed bi nary conpl ex conprising analyte is

i mobi | i sed; and (c) a viability eentrol location
characterised by the presence of a second This Sheet H i rmobi | i sed
bi ndi ng nol ecul e specific for the characteristic nole ot Has Been Replaced
conponent of the binary conplex and in which | abell edT WMH ﬂgmuﬁ 20

not conprising analyte is inmmobilised. 2. ' | ai med
in claiml, wherein the body fluid is salixa, uri ne or bl ood. 3.
A device as clainmed in claiml or claim2 wherein the analyte is an

anti body to 25 a bacterial viral, fungal or protozoal pathogen, an

anti body to a tissue- or species- specific anti body associated with

aut oi mune di seggese Ot Bhkel@lacaceBYi bt 98Smo@Beule is AaGCIbddPr gxanple
a pathogen protein or a hornone or bl ood group characteri sing

protein) or anyPERHRIR HHtEiMGeif ¢€dFrotei n which may require detection
or a nucleic acid. 30 .

14 4, A device as claiped_in claim 3, wherein the bacterial,
viral, fungal o?-protd®ygce as claiped Hoyedain &eoaatT 5% RREIBPEYp
consisting of Hesispbied erg@yiTeM, IgRecHUIEN isotype. | Mmunodefi ci ency
viruses (HHV 1 and 2), a Sal nonella spp, a Streptococcus spp.,

polio virus, hepatitis A hepatitis B surface antigen or hepatitis B core
antigen, 5 6 Candh diewsime. asAspeiged| iy app. preavdimgelbdaspp. wher&iar di a
spp. . ; ' cl.al | EpYA ol al 0; 4,
wherein the chatrrg%tfelrlfés%t %21\@/%‘} the %#é%%l%%%ﬁogﬁp%g y?lbggf)ifl‘(l)%e]l'% or a
nucl ei ¢ acid. amn@Entibagly, a AegsiRceras shedend dgidipxoles, wherein the
anti body;gs of the 1gG I1gM IgE or | gA i sot ype. 7. A
device as clained in any preceding claimwherein the first and/or the
second Tpeci® iEVHICRIRAgChBLBRG | 1 jany Prafedisgdy claimecvharein 5
nucl ei c acid prihe.spdeies is huflan. A device as clainmed in any preceding
cl aimwherein the species is human.

8. A device as claimed in any preceding claim, wherein

15 the first specific binding molecule is labelled with a
particulate label, for example latex, colloidal metal,
liposomes or polystyrene particles.

9. A device as claimed in any preceding claim, wherein

20 the means for detecting analyte comprises one or more
discrete areas comprising an immobilised binding molecule
specific for the analyte.

10. A device as claimed in c¢laim 9, wherein the
25 immobilised binding molecule in the detection area is an
immobilised pathogen protein, c¢arbohydrate or other
fragment, or a human tissue-derived protein, carbohydrate
or other fragment, or a non-human species-derived
protein, carbohydrate or other fragment, a momoclonal or
30 polyclonal antibody or a high specificity nucleic acid

probe.

11. A device as claimed in any preceding claim further
comprising a sample receiving portion of adsorbent

WA T




9. A device as clainmed in any preceding claim wherein the first
speci fic binding_ mlecule is |abelled with a particulate |abel. 20
10. A device as clained in claim9, wherein the |abel is |atex, colloidal

nmet al , i pEAlas Secn lc%‘ityrene particles. 11. A device
as clarmed i n any: qQiEg4 l' L m wherein the detection |location 25
conpri ses one or 4 reas each characterised by the presence of

an i rmobi |'i sed bi ndi ng nol ecul e 1$pecific for the anal yte.

12. A device as clainmed in any preceding claim wherein the i mmobilised
nmol ecul e specific for the analyte is an inmobilised pathogen
protein, carbohydrate_or other 30 fragnment; or a human tissue-derived
protei n, car boRG8RAEELoFORE HBICYS HdFEneT PpParate from the substrate.

15 non- human speci es-derived protein, carbohydrate or other
fragment; a nonqcl onal. or ol ycl onal anti body or. a hi

. . pol y L high
specificity nulPei cRalPYipRopE. claimed in an.Pr9934k§E<ﬁi%%m<§i§nﬁy§ in any

precedi ng cl ai gheUsLBEErSOEPLS SO HapeT2 B hembBane ma€ELLYI NG portion of
absorbent material continuous with or separate fromthe substrate.

14. A Tevice as clainmed in any preceding claim wherein the substrate is
of paper 13. OR dewbeanss nel£imed .in dlhim 1215 wherbidevhee papes! ai med

in claim1l4, rej P s rane_substrate is a_.

car bohydr at e ﬁgfeﬁég?igﬁ% éﬂggté%?é;% 2ACqE: ng 235 KL ¢l ai m 15,
wherein the substrate is nitrocellulose, 15: 17. A method for the
detection of apalytgs QAN 5N L2 ROLY i Uid 19k ai‘zfin'vffPelrein the the

met hod conpri sing: ) ,
10 substrate isg nitrocellulose.

15. A method for the detection of analytes present in
the body fluid of an animal, the method comprising:

15 (i) adsorbing a sample onto an adsorbent
substrate;

(ii) bringing the sample into contact with a
labelled specific binding molecule such that
20 characteristic molecules of the tested
species present in the sample bind to the
specific binding molecule to form a binary
complex;

25 (iii) bringing the binary complex comprising in
contact with an immobilised analyte-specific
binding molecule such that binary complex
comprising analyte binds to the analyte-
specific binding molecule to give a

30 detectable reaction product; and

(iv) bringing binary complex not comprising

analyte into contact with an immobilised
specific binding molecule which reacts with

A AT




(1) adsorbing a sanple onto an adsorbent substrate; 20 (1)
bringing the sanple into contact with a reaction |ocation characteri sed
by the presence of a nobile, |abelled specific binding nolecule, such
that characteristic nolecules of the tested species present in the sanple
bind to the specific binding nolecule to forma |l abelled binary

conpl ex, wherein the characteristic nolecule is chosen such that the 25
analyte fornms a portion of or is a subsetigof the characteristic nol ecul e.
(iii) bringing the binary conplex into contact with a detection |ocation
characteri sed by the presence of an i mmobilised binding nolecule

specific for the analyte, such that all of the |abelled binary conplex 30
conprising alyte binds to the |bimdnyi sedmshexifte bifetinnganolwicilbdy

16 to éégégéifgek%%hagke reacti on product and

(iv) bringing binary conﬁ?ex no rrsing analyte into contact with a
viability control |ocation characterlsed by the presence of a second 5

i mobi | i sed bi ndi- ngAm?[leﬁ‘:%lélde assoegia{i dojnt {;_J %ﬁfﬂaigct %hb?:&h.ﬁ lgml edpe
conponent of the ‘binary l'ex, t hat bi nary conpl ex fot
conpri si By anal (jive Uﬂnuslmmobhbl%%%oﬁ§e¢hﬁ§%lbi§één§p@&lﬁF§1&|ﬁﬁ%ﬁ}5

mol ecul e with thel BhhPa8E&r SECON iRl RAleARIe theapl hafy PEGHITex .

This Sheet Has Been Replace
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