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DETECTI ON V@b 9526804 TES The present invention relates to an rorgBysesriset hod
for the detection of analytes on a solid substrate. In 5 parti cul ar,
the nethod of the invention is applicable to sanples of body fluids such as
saliva, serum whole blood and urine. The detection of substances in
various body fluids by 10 i mmunoassay nmethods is well known and is
frequently used for a variety of different purposes. Exanples include the
detection of antibodies in blood, saliva, urine or other body fluid sanples
as an indication of the presence of pathogens and thus for the diagnosis of

various 15 di seases and condiDETZBCTION OFhANARYTBYS of body fl uids
i ncl ude pregnancy tests and tests to determ ne the anmount of al cohol in the
bl ood. Although such tests can be carried out as bulk liquid 20 assays,

it is often easi®te RKEPISHte EViaRtdicoBnrelates £ 8ot 1?‘H§°Y%§tm%§/h%<§)o€<ﬁ ng

“the sanpl e onto theéokkdestDsAT dfe &E\al/’ghié-‘dﬂ ansraecsélm bsaﬂsaﬁae@ent tor the
analyte is |nnob|I|sed and hen d%b8§ ence ific

Q
bi ndi ng cotpl ex.P2 aFést?‘aPS 5% inive? ﬁ?&elfhgypg?ggP ¢ atPvel y
cl ean and si npl esdmpleEecdt bodylofbwids auwér esasaliwat sderudi,swhviat bhiesd
associ ated w th fhe garfying out of tests on solid substrates. Firstly, in
many assays carried out on a solid substate there is 30 an unaccept abl e
nunber of false positive results which indicate the presence of an anal yte
in a sanpl e everrid Aéte€cttowresesubsthfceecand vardbuembogiyasfincidat sy Wi t h
the use %T porou%mmnoassay methods is well known and is frequently used
for a variety of different purposes. Examples include
the detection of antibodies in bloed, saliva, urine or
other body fluid samples as an indication of the presence
of pathogens and thus for the diagnosis of various
15 diseases and conditionms. Other assays of body fluids
include pregnancy tests and tests to determine the amount

of alcohol in the blocod.

Although such tests can be carried out as bulk liquid
20 assays, it is often easier and more convenient to carry
out the test by spotting the sample onto a solid
substrate. on which a specific binding agent for the
analyte is immobilised and then detecting the presence of
the specific binding complex. Such tests are popular
25 since they are relatively clean and simple to operate.

However, there are certain disadvantages associated with
the carrying out of tests on solid substrates. Firstly,
in many assays carried out on a solid substate there is

30 an unacceptable number of false positive results which
indicate the presence of an analyte in a sample even if
none is present.

The second problem is associated with the use of porous
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minutes. This is a particular disadvantage for tests
where the results are required very quickly, for example
tests that could otherwise be carried out by a general
practitioner during a consultation. |

The disadvantages discussed above have been ascribed to
the presence in many samples of unwanted particulate
matter including cell débris, large proteins,
mucopolysaccharides and other macromolecules. Attempts
have been made to overcome the problem of such unwanted
material in the sample by filtering the sample before
attempting to detect the presence of a specific binding
complex.

However, surprisingly, this did not appear to be
particularly effective and an ' unacceptable number of
false positive results was still obtained and the flow
through time of the sample was still unacceptably long
even when the sample was filtered twice before adding it
to the substrate. It thus seemed that the presence of
mucins and particulate material was not the whole cause
of the false positive results and long sample flow
through time. '

After many attempts to solve the problem of false
positive results and slow sample flow, however, the
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mucins and particul ate material was not the whole cause 30 of the false
positive wasasizésoaand | ong sanple flow through tine. After ppRagoddobMPtS to
sol ve the problem of false positive results and sl ow sanple flow, however,
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I nventors have di scovered that when the assay involves the detection of a
speci fic binding conpl ex between an anqéyte and a specific binding nolecule
i rmobi | ised on a porous solid substrate; the reliability of the test can 5
be significantly inproved sinply by w ping the surface of 'the substrate
after the sanple has been added to it. This was npst unexpected because it

had been t houghtirvieaitodlsl Ha afi Stvierodiad HaRe e Dysde; dvdivad i on
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provi ded a net heaaflytedendcei agechfipriigudioy oblacuiraliptebihisedample of

body fluid, theggidhed aqer isamqrgeat, aghkNgeibap; 1iéxg?oé o eca.aéﬁt Ndh
specific b|nd|ng§$%ent,capable of formn spe0|#|c i nding conplex wth

g.a C .
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The sinple stepadl GPPFAHinABLS bgea pehoved hiy dist EAgtration steps
which had been attempted previously whereas it now seems

10 that this was not the case.

Therefore, in the present invention there is provided a
method for detecting the presence of an analyte in a
sample of body fluid, the method comprising contacting
15 the sample with a specific binding agent capable of
forming a specific binding complex with the analyte
wherein the specific binding agent is immobilised on a
porous solid substrate; and detecting the presence of
specific binding complex; characterised in that before
20 detecting the specific binding complex, the surface of
the substrate is wiped to remove unadsorbed contaminants.

The simple step of wiping the substrate before attempting

to detect the presence of specific binding complex has a
25 remarkable effect on the success of the assay. The time

taken for the sample to flow through the substrate can be

reduced from 20 to 30 minutes to as little as 1 to 2

minutes and false positive results can be almost

completely eliminated whilst still ©retaining the
30 sensitivity of the assay to true positive results.

The wiping may be carried out manually or, alternatively,
the process may be automated. Generally an absorbent
material will be used to wipe the substrate and examples



to detect the presence of specific binding conplex has a 25 remar kabl e
effect an the success of the assay. The tine taken for the sanple to flow

t hrough YR&¥&%4trate can be reduced from20 to 30 ninut%gn?gmﬁgnpittle as »
1 to 2 mnutes and fal se positive results can be al nost conpletely

elimnated whilst still retaining the 30 sensitivity of the assay
to true positive results. The wi ping may be carried out manually or,
alternatively, the process may be aut ofat ed. General |y an absor bent

material will be used to wi pe the substrate and exanpl es WO 95/ 26504
PCT/ (B95/ 00713 4 of suitable materials are cotton, cotton wool and

~absorbent paper T el I d_, C | ed out sufficientl
vigorously to roeffm\t%umaf)gmﬁ?hg&a?%r g'gg O?Pghegé% Zhr atPERP o a%nahi-ch
i s not bound tARSFRANG iRARATdi ng nol ecule. In order to make it clear to
the practitioner that all of the unwanted nmaterial has been renoved, a

col ouri ng agent y he .added _to the Lle. - In cases 10 Where_a
buffer or surfa%?%ntw?&ﬂ?t i §7°Ps %ﬁ?}@g{?&q hgagﬁﬁﬁse Yt oSN EELFASRELYI ng
the sanpl® to thigerdmlnity témows| fxomnghegsutfacy bE ithel wipdtiratkhe
buffer or surf | O . Qi i ces ILLy¥she the.case. 15
The col ouri ng Zﬁ%ﬁﬁ%ﬁi aﬂhgg%négszlg\# gg?%gstﬂz}:leng\/\%?%ﬁ#%gsgé‘@ ] for
nuci ns, conponéﬂﬁ¥99ﬁl§xﬂIInHQEpF§ gp make it clear to the practitioner

that all of the unwanted material has been removed, a
colouring agent may be added to the sample. In cases
10 where a buffer or surfactant solution is added to the
sample before transferring the sample to the substrate,
the colouring agent may be included in the buffer or
surfactant solution but this will not necessarily be the
case. '
- 15
The colouring agent may be an agent such as a stain which
is specific for mucins, components of cell debris or
other contaminants which remain on the substrate and are
a cause of many of the problems of false positives which
20 occur with assays of body fluids. However, it is often
simpler to .provide as a colouring agent a coloured
particulate material such as latex, agarose, polystyrene
or another polymer  which does not bind to the
contaminants but which simply remains on the surface of
25 the substrate because the particles are too large to pass
through the pores of the substrate. The particles should
thus of course be larger than the pore size of the
substrate but must also be smaller than the pore size of
any pre-filters which may be used. It has been found
30 appropriéte in many cases to use particles of diameter of
about 3 um sihce, as discussed in more detail below, the
filters used in any initial purification steps can be
chosen to have a pore size larger than this. The
coloured particles will remain on the surface of the
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whi ch appear to be causing the problem of false positives when snaller
particles pass tThuwsighwhér ¢hestaciiemringTagentwiien tbedcolieuminlg agena i s
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ensure that all surface debris has been removed from the
10 substrate.

The sample may comprise any body fluid, for example,
saliva, whole blood, serum or urine but the greatest
improvements are seen for saliva and whole blood since,

15 on the whole, these tend to contain greater amounts of
cell debris, high molecular weight proteins,
mucopolysaccharides and other high molecular weight
substances which cannot pass through the pores of the
substrate.

20
The analyte may be any specific binding molecule capable
of reacting with the specific binding agent to form a
specific binding complex. Examples of specific binding
complexes include antibody-antigen complexes and thus the

25 analyte may be either an antibody or an antigen.

In the case where the analyte is an antibody, it may be
of any isotype and may be an antibody against any
pathogen. Analysis of saliva or whole blood samples is
30 particularly useful in the diagnosis of gut infections
caused by pathogens such as Helicobacter pylori (formerly
known as Campylobacter pylori). The presence of H.
pylori infection is indicated by the presence in saliva
of IgG or in the blood and therefore, if the aim of the
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10 When the specific binding agent is an antigen, it may be
a protein, polysaccharide or 1lipid or any combination
thereof. Preferred specific binding agents which are
‘antigens include protein, lipopolysaccharide or cell
extract of pathogen prepared by, for example, sonication,

15 . pressure disintegration, detergent extraction or
fractionation. ' ' ' |

When the method of the invention is used to detect
infection with H. pylori, the specific binding agent may
20 be an antigen derived from H. pylori. Antigens derived
from H. pylori suitable for use as specific binding
agents in the method of the present invention are

disclosed in WO-A-9322682. However, any H. pylori
derived antigen could be used as a specific binding
25 agent. '

As discussed above, the substrate is porous so as to
allow the majority of the sample to flow through it
whilst retaining the analyte on the surface where it is
30 bound specifically to the specific binding agent. The
substrate may be formed from nitrocellulose or other
substances, for example polymers such as cellulose,
polyacrylamide, nylon, polystyrene, polyvinyl chloride or
polypropylene, but the invention is not limited to these.
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10 purpose.

The specific binding molecules useful in this invention
may be either covalently or non-covalently ("passively")
bound to the solid surface. Suitable binding processes

15 are well known in the art and generally consist of cross-
linking, covalently binding or physically adsorbing the
antigen to the solid support.

The presence of the analyte is diagnosed by means of the

20 present invention by detecting the formation of a complex
between the analyte and the specific binding agent. Some
form of detecting means is therefore necessary to
identify the presence (or, if required, amount) of the
specific binding complex.

25
The detection means may be an antibody, conjugated with
a reporter molecule, and which is capable of binding
specifically to the specific binding complex.

30 ‘In the case where an antibody is to be detected, the

detection means may comprise a labelled second antibody
specific for all antibodies of the isotype of the analyte
antibody. In tests for H. pylori in humans, the analyte
antibody will often be of the IgG isotype and in that



7 The substrate wll, however, preferably be a nitrocel |l ul ose
menbr an have a pore size of fromabout 0.5 to ' from about
l1to 2 3#? efﬁgypreferred. 51t is greatly preferred thi?”ﬂ%%b@EF?d support
I s backed by an absorbent w cking material. Absorbent paper will often be
the material of choice, generally for reasons of cost, but any absorbent

mat erial can be used for this 10 pur pose. The specific binding

nol ecul es useful in this invention nay’ be either covalently or

non-coval ently ("passively") bound to the solid surface. Suitable binding
processes 15 are well known in the art and generally consist of cross-
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t herefore nece r nt sence equ) t) of
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specifically tgighelspegiéhc 41T6ldg thePiekec8fon of” ArNEL e d’éﬂﬁ e an
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second anti bod§™ Yic f FERFTE0M i B3 e ofe%ﬁ Eﬁtﬁﬂﬁé &Fal yte
anti body. In teeastibatiiepyl Beportehunmbeculée ase&yﬁa this type of

assay may be either enzymes, fluorophores or radionuclide
10 containing molecules (ie radioisotopes). In the case of
an enzyme immunoassay,'an enzyme is conjugated to the
second antibody, generally by means of glutaraldehyde or
periodate. As will be readily recdgnised, however, a
wide variety of different conjugation techniques exist,
15 which are readily available to those skilled in the art.
Commonly used enzymes " include horseradish peroxidase,
glucose oxidase, B-galactosidase and alkaline
phosphatase, among others. The chromophores to be used
with the specific enzymes are generally chosen for the
20 production, upon hydrolysis by the corresponding enzyme,
of a detectable colour change. Chromophores can be
soluble or insoluble, depending upon the chosen
application. For example, 5-bromo-4-éhloro—3-indolyl
phosphate/nitroblue tetrazolium is suitable for use with
25 alkaline phosphatase conjugates; for peroxidase
conjugates,.1,2-phenylenediamine-s-aminosalicylic acid,
3,3,5,5-tetramethylbenzidine, tolidine or dianisidine are

commonly used. It is also possible to employ
fluorophores, which yield a fluorescent product, rather
30 than the chrémophores noted above. Examples of
fluorophores are fluorescein and rhodamine. When

activated by illumination with light of a particular
wavelength, the fluorochrome-labelled antibody absorbs
the light energy, inducing a state of excitability in the
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Sreporter ecule” is a nolecule or group which, by its chem cal nature,
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10 that the method of detection is as simple as possible and

requires no specialised equipment. Therefore, the
reporter molecules preferred in the present invention are
colour reagents such as colloidal gold or carbon,
polystyrene or latex particles.

15
When this type of reporter substance is used, it is
important that unbound second antibody be removed so that
the bound second antibody with the attached colour agent
is clearly visible. It is thus particularly suited to

20 the porous membrane backed by an absorbent pad which is
used in the present invention since any surplus second
antibody will pass through the membrane and be absorbed
in the pad 1leaving only bound second antibody and
associated colour agent on the surface of the

25 nitrocellulose membrane.

Although, as discussed above, it does not completely
solve the problems of slow sample flow and false positive
results, it will often be advantageocus to include in the

30 method of the invention one or more initial filtration
steps.

Typically, a filter useful in the method will have an
effective pore size of from about 1 to 15 um, preferably
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A further step which may be included before the
filtration step is a primary separation step in which the
sample is passed through a coarse filter such as a cotton
or cotton wool pad. This step is particularly useful in
reducing the viscosity of saliva samples, probably
because it removes: a 'largé proportion of the
mucopolysaccharides which are present in saliva samples
but it may also be helpful in assays of other types of
body fluid.

A further refinement of the method which assists in the
elimination of false positive results is the provision on
the substrate of a control reagent which is capable of
reacting with the detection reagent. The control reagent
will be present in a different location from the specific
binding molecule and will be capable of specifically
binding the detection agent. Thus, for example, if the
detection reagent is anti-human IgG, the control reagent
will be human IgG. The presence of the control reagent
is a means of monitoring the viability of the method of
the invention since if its presence is not detected, then
clearly, the detection method is not working correctly.

Before adding the sample to the substrate, it is often
preferable to treat it with a solution containing a
buffer and/or a surfactant. For whole blood samples, a



20 t he porous nmenbrane backed by an absorbent pad which is used in the
present i ' since any surplus second anti body w || h the
menbr ane gﬁggﬂggg%sorbed in the pad | eaving only bound seggﬁﬁsgﬁkﬁﬁgdy and
associated colour. agent on the surface of the 25 nitrocel | ul ose
menbr ane. Al t hough, as discussed above, it does not conpletely solve the

probl ens of slow sanple flow and falsenggsitive results, it will often be
advant ageous to include in the 30 hod of the invention one or nore

initial filtration steps. Typically, a filter useful in the nethod vviII
have an effective pore size of fromabout 1 to 15 um preferably

95/ 26504 ly51n _buffer may be used. The b8§¥é§89§iﬁogéﬁ%ff% 3 to
8 um This nmay be c eved usi any %ype of lter but a pe
s 1t made. f PoRla 361 S0 e T 161 Bt el 1 R PTSARRBHLYaARGHE (8 &

si ze of about 5 02l 0uThe Ibufiflrswijpegefefally ddntaihfaC§uyﬁa5tant e
size is smaller a t rit atl ely
deep and the por%g grl{gh(;erﬂ(t?r? #wllcpgégliéﬁaﬁ&a#i gflt I%h \ﬁ

i ncl uded béf ore ERadeQ mark f TRETO¥t | Hntee edUndon pﬁazrm& s@}:;amacabsl amio in
whi ch t he sanplepuaseaasedo;hagughwaleaahag L@Ik&@sggghlgsag g@khgg

cotton wool pad. ThIS rt| ular f@é n red cj ng e V|sc054ty
of saliva sanpl e5* g%?y gé%%ﬁié ou % ¥P e tion of
t he
The combined use of the wiping step and the buffer has
10 allowed the flow through time of whole blood samples to
be reduced from 20 to 30 minutes to 120 to 180 seconds.

When the body £fluid is saliva, it will, for preference,
be treated with a solution comprising

15 polyoxyethylenesorbitan derivatives of palmitic and/or
stearic acids and buffered to pH about 6.8 to 7.8,
preferably about pH 7.4.

Suitable surfactants are available under the trade marks
20 TWEEN 40, TWEEN 60, TWEEN 61, TweeN 65 and TwEeEN 80.

It is particularly preferred that the surfactant contains
from 40% to 65% stearic acid derivatives and TwEEN 60
which contains about 55% stearic acid derivatives with

25 the Dbalance being palmitic acid derivatives is
particularly preferred and provides significantly more
reliable results than most other surfactants.

The amount of surfactant present will for preference be
30 chosen so as to maximise the flow of sample through the
substrate. The flow is usually maximised when the
surfactant is present in an amount of from 0.1% to 1% by
volume, typically about 0.5%. This amount of surfactant
give the best results for eliminating non-specific



15 mucopol ysacchari des which are present in saliva sanples but it may
al so be hel pful in assays of other types of body fluid.. A further

refi nene‘HP’gf?‘%e met hod whi ch assists in the 20 el i FEHEBISWATIZf f al se
positive results is the provision on the substrate of a control reagent

whi ch is capable of reacting with the detection reagent. The contr ol

reagent wll be present in a different |ocation fromthe specific binding
nmol ecul e and wi || be capabl e of specifically 25 bi ndi ng the detection
agent. Thus, for exanple, if the detection reagent is anti-human |1gG the
control reagent will be human 1gG The presence of the control reagent is a
nmeans of nonitQri the .yiabilit f.. th gmﬂhod of the invention since if
its presence i lﬁggngeﬁg 4t ﬁﬁé? arfeqring \Fhe Rperi g i BirdEi%od i s
not wor ki ng corndcthys Bhéothreshild ahaetmntiont obthénabbstuaimy thei s
often preferablgch8dt beathbt i Mrdfke for50! Ution containing a buffer and/or a
surfactant. For whol e bl ood sanples, a WO 95/ 26504

PCT/ GB95/ 00713 |ysing buffer nay be used. The buffer will usually have a pH
of frolnr} gbout O_tﬁe]i:oaéefﬁtenda?r BEEpﬁbbﬁnﬁbﬂﬂttw Eqﬁ;tircfﬁ? mw:ﬁa?w‘ td ]
generally contai.n.a.sur t ant ch. as. f.he n-Lonic yoxyet ene,. et her
sol d under theﬁ%pu'%lggra&g’enarﬁg#?éhﬁ%'é%—clogg”(ﬁﬂ%n %grbi eni® s and
Pl astics Co, |pertinhéatenmareniadsein itheanteswusampilef rtoon @he5%est 1% and
preferably abogbafeh¥slY Wi RageHtd CoMIHRA i‘iﬁﬁ‘g‘&fng.y\%ha‘gﬁ t cif &g and

the buffer has 1 | owed the flow, through tine e ood sanpl es
to sogium cﬁiorX§2 and proteins suéh.as bovine serum albuminmD

10 (BSA) . (

Sodium chloride may be present in a concentration of from
about 0.1 to 0.2 M. It is greatly preferred that the
upper concentration limit of 0.2 M is not exceeded since

15 this would tend to discourage specific binding.
Typically, the concentration of sodium chloride present
in the solution is about 0.125 M.

BSA, if present will typically be included in an amount
20 of about 0.05% to 0.5% by weight, preferably of 0.1%.
Phosphate is a particularly preferred buffer for the
treatment of both blood samples and saliva samples but
other examples of buffers which could be used to ensure
25 that the pH of the solution is within the preferred range
are familiar to those skilled in the art.

Any water soluble salt such as a sodium, potassium or
ammonium salt may be used for the preparation of the

30 buffer solution although sodium salts often give the best
results. It has been found that effective buffering is
obtained using a 0.001 - 0.05 M, preferabiy about 0.02 M,
solution of sodium phosphate.

14



be reduced from 20 to 30 mnutes to 120 to 180 seconds. Wen the body fluid

i s saliVvayglg ?23%‘* |, for preference, be treated Wi t NeeraRosiper3O! Ut T ONn
gonprising 1 polyoxyethylenesorbltan derivatives of palmtic and/or

stearic acids and buffered to pH about 6.8 to 7.8, preferably about pH 7. 4.
Suitable surfactants are avail abl e under the trade marks 20 TWEEN 40,
TWEEN 60, TWEEN 61, TWEEN 65 and TWEEN go. It is particularly preferred
that the surfactant contains fron140@6% 65% stearic acid derivatives and
TWEEN 60 whi ch contains about 55% stearic acid derivatives with 25 t he
bal ance being palmtic acid derivatives is particularly preferred and

pLow des si g][n fAeanbkyeﬁpye tﬁ&hﬂ;ﬂ:kﬂéﬁ r]cetuav@s t aancapgarpﬁ%era geHd aqtcﬁ:nt S.
The amount of s or ference en so as
to maxim se the%‘ Fg\%ﬁ.g?ing Fﬁ\é\%ﬁﬁhn? i aﬁree 13‘??9 r§m

usual Iy maxi m séuemm&m Sfo &bearngubistyates emay i bearnzarﬂmd&d oinf rghe 0. 1%
to 1% by vol urrebutzefcafl YuPPoit ardk %@1@91@% aTagh g% :gé"ix?&\?ﬁd g/ the

best results og el.i m nati ng non-specif .
PCT/ GB95/ 0713 R¥LhRRdPAg Sh r S uy-larlf' e iBRF R laseciFaleowiing ng
and thus the thagehohdapfbml@xeﬁsmnmbanlm:& W #goinhabs®t Mo.ch oafy Tdbe

minimse the BolrependAnuteiy eBhrahihe & 0T c30 bef bt Hedoiver
in the test Sanﬁfeaquakpt¥gtused however, the concentration may be
somewhat higher than this.
10
The buffer and/or surfactant solution comprising a
colouring agent is new and itself forms a part of the
invention.

15 Therefore, in a second aspect of the invention there is
provided a buffer solution for the treatment of a sample
of body fluid to be assayed and comprising a surfactant
and a colouring agent.

20 As discussed above, the colouring agent may be specific
for some contaminant which it is desirable to remove but
it will, for preference comprise a coloured particulate
material such as latex, agarose, polystyrene or ancther
polymer. The particles should of course be larger than

25 the pore size of the substrate but must also be smaller
than the pore size of any pre-filters which may be. used.
It has been found appropriate in many cases to use
particles of diameter of about 3 um.

30 The buffer solution may be included in a kit for carrying
out the method of the invention, which kit itself forms

a further aspect of the invention.

In this aspect of the invention there is provided a kit



reagents. Such agents include inorganic salts such as sodium chl oride and
protein bovi ne serum al bum n 10 (BSA). Sodium chl oride may be
pr esent S‘?’ﬁgglg%sgicent ration of fromabout 0.1 to 0.2 M ?‘t'r’ﬁ;g”ﬁ'f"é‘ét |y
preferred that the upper concentration limt of 0.2 Mis not exceeded since

15 this would tend to discourage specific binding. Typically, the
concentration of sodiumchloride present in the solution is about 0.125 M
BSA, if present will typically be incléded in an anount 20 of about"

0.05%to 0.5% by weight, preferably of 0.1% Phosphate is a particularly
preferred buffer for the treatnent of both bl ood sanples and saliva sanpl es
but ot her exa”@%ﬁﬁrﬁgiﬂ ffers which could be used to ensure 25 that the
pH of the solutioh Is thin the preferred range are fanliar to those
skilled in the art.iany faPuffsy| gplutiant comphising aosuufacpantasandm or
anmoni um salt nmay ba wsddukrohgt &gedt gparation of the 30 buffer solution
al though sodiumsalts often give the best results. It has been found that
effective buffering is obtained using a 0.001 - 0.05 M preferably about
0.02 M 8ol ution of idedi am spesifixt e binding 98§&H)4 immobilised on a

PCT/ GB95/ 00713 13 Lef Walyl a I | e Of . _
vi sual i sing the con g%&%gn%gbﬁﬁgéﬁgafgdtggﬁgb%?pgg ?#%%gg%ggs%é?%%e}%ﬁ.the
substrate may be i nEABEERT FOTREeR fFEh the analytednandol ution. Wien it is

included in a

iii. a detection reagent for detecting the presence
10 of specific binding complex.

The present invention is particularly useful for the
detection of antibodies against H. pylori which may be
present in the saliva of H. pylori infected patients. As

15 discussed above, H. pylori is unusual in that infection
gives rise to antibodies of the IgG isotype present in
the saliva.

Therefore in a fourth aspect of the invention there is
20 provided a kit for the detection of IgG specific for H.
pbylori, the kit comprising:

. a solution  comprising a surfactant and a
colouring agent;

25
ii., an antigen derived from H. pylori immobilised
- on a porous substrate; and
iii. a solution of a labelled antibody capable of
30 binding specifically to human IgG.

When the kit is for the assay of whole blood or saliva
samples, the preferred components of the solutions are
those which are described for the method of the first

4



5 buffer or surfactant solution, a particulate colouring agent may be

present i wogsgsoaunt of from about 0.005%to 0.05% and pr om
about 0.0 %to 0.02% by weight. If a stain is used, homevg?%kﬁﬁgmnti
concentration may be somewhat higher than this. 10 The buffer and/or
surfactant solution conprising a colouring agent is new and itself forns a
part of the invention. 15 Ther ef or I n a second aspect of the
invention there is provided a buffer solution for the treatnment of a sanple
of body fluid to be assayed and conprising a surfactant and a col ouring
agent. 20 As di scussed above, the col ouring agent nmay be specific for
some cont ani nantaspect ©f thedésveabient o TRSOyeeButréd Wubktrfifés and

ol ystyrene of - At ter g0l yia e o f fh o B Rl B Eheeri iR
t han 25 t he 3RS e tiwentdonrate but nmust al so be smaller than
the pore size of any pre-filters which may be-used. It has been found
The. but e sol uti o i T BASR L aBAE LS oL Y Ah AAGeoaPPERBE Bt Rod of
the invention, W dhepbodyt §nidfte he assayeder Aspmatseoffiflfter BueAtaon. I n
L ngls aspect 722 tla%z%dt&%nb'&-oeow@ﬁ Qudcl PRV ELEhAeKirdinary/P: 92420934 of
the sample may also be included and may optionally form
a part of a saliva collection device. Furthermore, the
10 kit may include a filter for removing particulate
material from the sample. As discussed above in relation
to the method of the first aspect, the filter may have an
effective pore size of from about 1 to 15 um, preferably
from 3 to 8 um. This may be achieved using any type of
15 filter but a preferred type is a frit made from a
plastics material and having a typical actual pore size

of about 5 to 10um.

The invention will now be described in detail with

20 reference to the following examples.
EXAMPLE 1
-Preparation of Buffered Surfactant Solution for Saliva
Sample

25

A buffered surfactant solution was prepared from the
following ingredients:

0.02M sodium phosphate solution 100 mL
sodium chloride 0.73 g

30 Bovine serum albumin 0.1 g
TWEEN 60™ 0.5 g

dark blue latex particles (3.0 um diameter) 0.1 g

by mixing at room temperature. The dark blue latex



conprising: i. a buffer solution conprising a surfactant and a col ouring

agent ; _ ii. a specific. binding agent inq&%j | on a
por ous gﬁ g??%‘% and capabl e of form ng a specific bindi ’%%ﬁ@?@i'mﬁth the «
analyte; and iii. a detection reagent for detecting the presence 10

-of specific binding conplex. The present invention is particularly useful
for the detection of antibodies against H pylori which may be present in
the saliva of H pylon infected patieﬁ?s. As 15 di scussed above, H.
_pylori is unusual in that infection gives rise to antibodies of the 1gG

| sotype present in the saliva. Therefore in a fourth aspect of the

i nvention thergakg;dPes arQrQ¥$£EﬁbeI@foﬂ(¥b#ym§rdiﬁggggggr9éslg&k§peCifiC
for H pylori, the kit conprising: 1. a solution conprisrng a
surfactant and a colouring agent; 25 ii. an antigen derived fromH.

pylori imobi| EXBMPDE 2 porous substrate; and iii. a solution of a |abelled
ant i body capab ; %60&. i fically to human 1gG When the
kit is for thebgggéi';ﬁg*mvl\hgfexbl 4 o"'?%se;:'l&s{:/eé; fﬁﬁﬁﬁé? the preferred
conponenﬁs of the solutions are those which are described for the nethod of
the first Vh92h20864 derived from H. pylori was prepared according
PCT/ GB95/ 00713 . _ _
to the method set out in Example 1 of WO-A-9322682. 1In
summary, a crude sonicate of H. pylori was prepared and
fractionated. A 440 kDa protein was removed leaving a
10 mixture containing 265 and 340 kDa proteins.

EXAMPLE 3
Preparation of Test Device

is '~ Between 1 and 5 uL of a 0.05% (w/w) solution of the
antigen of Example 2 was spotted onto a substrate to form
a test area. The substrate was a 1.2 pum SARTORIUS™
nitrocellulose membrane supported upon a backing layer of
Schleicher & Schuell chromatography paper No 3469

20 (available from Anderman & Co, Kinston upon Thames, UK)
which acts as a wicking material.

From 1 to 5 uL of a 0.005% (w/w) solution of purified
normal human IgG (Sigma Chemical Company Ltd, Poole,

25 Dorset, UK) was spotted onto the substrate in a control
area distinct from the test area.

E PI,
Preparation of Disclosihg Agent

30
A disclosing agent was prepared by diluting colloidal
gold conjugated to goat anti-human IgG (heavy and light
chains) (Biocell Research Laboratories, Cardiff, UK) in
phosphate buffered saline (PBS) containing 0.05% by



15 aspect of the invention. The preferred substrates anﬂ detection c
reagents as described for the first aspect of the invention
'l‘hegki t mﬂ&&gﬁt@@%om ain a collection device appropriate tREWERISBEHF fl uid
to be assayed. A coarse filter such as a cotton or cotton wool pad for
prel-imnary filtration of the sanple may al so be included and may
optionally forma part of a saliva collegtion device. Furthernore, the 10
kit my include a filter for renoving particulate naterial fromthe
sanple. As discussed above in relation to the nmethod of the first aspect,
the filter may have an effective pore size of fromabout 1 to 15 um

preferably from 8olom& A tRSi mﬁ”ﬁﬁeb@@%ﬁﬁbﬂ@ﬂ?ﬂié@%ﬂé’%a@; ﬂxérkd
filter but a pre ed .t IS rit ma rgma plastics material an
having a typi cal &gécét&uglo é%;ae 0s‘il%e of W&&gg‘? %580 SPoEm TRARERL RSN SRIO |
now be descri bed®®n Hetmipaghtlergrh of OeBecendealodéheitwl hmwisg exanpl es.
EXAMPLE 1 Preparation of Buffered Surfactant Solution for Saliva Sanple 25

A buffered surfgg%ﬂgbgig%ution was prepared fromthe foll ow ng ingredients:

0. 02M sodi im ph | ution 100 ni sodi um chl ori de
0.73 g 30 Assiy\voficSskivansample n 0.1 g
TWEEN 60[ err] 0.5 g dark blue | atex
particles (3.0 Anldjaneterg 0.1 g b{ m xi ng at roomt enperature. The dark
bl ue | at ex Saliva (1mL) was collected using the collection device
available under the trade mark OmnISaL (Saliva Diagnostic
10 Systems, Vancouver, Washington, USA) in which the sample

is collected in a pad which also acts as a coarse filter.
The collection device containing the sample was then
transferred to a tube containing 1.0 mL of the solution
of Example 1. The collected saliva was filtered using a

15 Porex Ultrafine serum separator having an approkimate
exclusion of 5 um and was then added to the test device
prepared in Example 3.

After the diluted saliva sample had flowed through the

20 nitrocellulose membrane into the chromatography paper
backing layer, the blue latex particles formed a layer on
the surface of the substrate. This layer was removed by
wiping firmly but gently with cotton wool until no blue
colour remained. '

25
0.5 mbL of the disclosing agent of Example 4 was then
added to the test device. The disclosing agent was
allowed to drain through the nitrocellulose membrane and
then the test was read.

30

A single pink spot in the control area indicates a viable
but negative test result whereas a test which results in
a spot in the test area and a spot in the control area
indicates a positive result.
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particl

are val | abl e from Pol yner Laboratories,

Pr epar aﬁ?’gﬁs%ﬁs‘f—i pylor derived antigen 5 An antigen der?%él\gk%sfogﬂ?H pylori =«
was prepared according to the nmethod set out in Exanple 1 of WO A-9322682.
In summary, a crude sonicate of H pylori was prepared and fractionated.. A
440 kDa protein was renoved | eaving a 10 m xture containing 265 and 340
kDa proteins. EXAMPLE 3 Preparation ot® Test Device 15 Between 1 and 5
AL of a 0.05% (ww) solution of the antigen of Exanple 2 was spotted onto a
" substrate to forma test area. The substrate was al.2 Am SARTCRI US[err]
ni trocel | ul oserggniyane §HQpQﬁ;fa%l‘éDO¢5‘fadQ%Q@t'iﬂ qye%;eq c}hgi
Schuel I  chr omat ography paper aval | rom erman &
Co, Kinston upBXl9FAntes ?Jf()aﬁ\hl%‘ﬁ %%t% %lsurhl%c h rFé-'taéei St fxo8m01 to 5
AL of a 0.005%6vie) andudidmed diwve ffadenposakitempestyés (Si gma Chemi cal
Conpany Ltd, Poole, 25 Dorset, UK) was spotted onto the substrate in a
control area distinct fromthe test area. EXAMPLE 4 Preparation of
Di scl osi g AgeBXAMBLB 6li scl osi ng agent was prepared by diluting coll oi dal

Preparation of Buffered Surfactant Solution for Blood

Sample

A buffered surfactant solution was prepared from the

10 following ingredients: (
0.02M sodium phosphate solution 100 mL
TrRITON X-100 0.1 mL

dark blue latex particles (3.0 um diameter) 0.1 g

15 by mixing at room temperature. The dark blue latex
particles are available from Polymer Laboratories, UK.

EXAMPLE 7
Assay of Blood Sample
20
The assay was carried out according to the method of
Example 5 except that the blood sample was collected
using a UnisTIk 2™ collection device and a Vorac™
heparinised glass tube. The blood sample was treated
25 with the solution of Example 6 rather than the solution
of Example 1.

Again, a single pink spot in the control area indicates
a viable but negative test result whereas a test which

30 results in a spot in the test area and a spot in the
control area indicates a positive result.

The test was capable of detecting levels of anti-H.
pylori IgG of as low as 0.8 units (on a scale of from 0



Qold conjugated to goat anti-human 1gG (heavy and |ight chains) (Biocel
Research lywdogagsgy i es, Cardiff, UK) in phosphate buffered j PBS)
Gontaining 0.05%by WD 95/ 26504 PR 0bh5

PCT/ GB95/ 00713 1 7 volune of the surfactant avail able under the trade mark
TWEEN 20 and 0. 1% by wei ght BSA to an absorbance at 520 nm 1 cm path

| ength of 0.5 optical density units. 5 EXAMPLE 5 Assay of Saliva Sanple
Saliva (I n) was collected using the co}?ection devi ce avail abl e under the
trade mark OWNI SAL (Saliva Diagnostic 10 Syst ens, Vancouver,

Washi ngton, USA) in which the sanple is collected in a pad which al so acts
as a coarse filteo.1lTheand| dbdtna fierd FR1GRNLAALAGet PEsSAIP| € Was then
transferred to a tube containing 1.0 nL of the solution of Exanple 1. The
collected saliva was filtered using a 15 Porex U trafine serum
separator having an approxi mate exclusion of 5 umand was then added to the
test device prepared in Exanple 3. After the diluted saliva sanple had

fl owed through the 20 nitrocel |l ul ose nenbrane into the chronat ography
paper backing |l ayer, the blue latex particles forned a | ayer on the surface
of the substrate. This layer was renoved by wiping firmy but gently with
cotton wool until no blue colour remained. 25 0.5 nL of the discl osing
agent of Exanple 4 was then



added to the test device. The di scl osing agent was allowed to drain

t hrough_t he nitrocel |l ul ose nmenbrane and then the test was_read. 30 A single

pi nk sp&o?wﬁt"%e control area indicates a viable but ned’é{rfws'?‘&? resul t
whereas a test which results in a spot in the test area and a spot in the
control area indicates a positive result.- WO

95/ 26504
PCT/ (B95/ 00713 18 The test was capabl.g of det ect—hTQMH
pylori 1gG of as lowas 0.8 units (orfa scal e of ‘Lmu did not
give false positive results. 5 EXAMPLE 6 PrepH‘ ﬁmm\ B¥ed
Surfactant Sol ution for Blood Sanple A buffered surfactant sol’uti on was

prepared fromthe 10 foll ow ng i ngeglimats: 0. 02M sodi um phosphat e
sol ution 100 mL TRI TON X- :
0.1 nL dark blue latex particles (3.0 Amdianeter) 0.1 g 15 by mixi ng

at room tenperat ur e methvel darkdeteetimy eheppresehes af eam\axiadlytilee ifr om
oI Sore Aokhise s dHBRRE (AR aglydh WAy YRLE oliEetsin oS
sanpl e vias coltket 8gmple with a specific binding agent capable of
forming a specific binding complex with the analyte
wherein the specific binding'agent is immobilised on a
porous solid substrate; and detecting the presence of
specific binding complex; characteriséd in that before
" 10 detecting the specific binding complex, the surface of
the substrate is wiped to remove unédsorbed contaminants.

2. A method as claimed in claim 1, wherein the wiping
step is carried out manually. '

1S
3. A method as claimed in claim 1, wherein the wiping
step is automated.

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

20 wherein a colouring agent which will remain on the
surface of the substrate is added to the sample before
the wiping step;

5. A method as claimed in c¢laim 4, wherein the
25 colouring agent comprises coloured particles of diameter

smaller than the pore size of any filters used in

filtration steps but larger than the pore size of the

substrate.

6. A method as claimed in any one of claims 1 to 5,
30 wherein the body fluid comprises saliva, whole blood,

serum or urine.

7. A method as claimed in any one of claims 1 to 6,
wherein the analyte is an antibody.

v



using a UNISTIK 2[err] collection device and a VOLA(err] ]
heparini s 9786y t ube. The bl ood sanple was treated 25 ' e
§bPution ggoExan%ﬁe 6 rather than the solution of ExaanePfTKﬂ%%@ﬂ?ga
single pink spot in the control area indicates a vieble_buL-negaPLve—test
result whereas a test which 30 results in a spot in the test

spot in the control area indicates a pO%it i ve resuluu‘m}m“!w lm\ﬁal
of detecting levels of anti-H pylon IgGof as | ow

of fromO WD 95/ 26504

PCT/ GB95/ 00713 19 to 10) and did not give false positive results.
95/ 26504 . A method as claimed in clflmF§37&E§¥EiHﬁE%% ?héhg@e
A met hod for detggt S ana e o 0
fluid, the net hodgc%ﬁgarrlg%%lﬁé}go%&%qh ng 5° ai f\{r}'\ g?fﬁf ey speC|f|c
bi ndi ng agent capable of formng a specific binding conplex with the

anal yte wherein $he spagidtica bisneiagmagent dl%lwb‘bﬂl%fgﬂl Uhed BE&BB&ySO' 'd
substrate; and det %é {g&t € presence of specific binding coon
h

characterised in*% YP€det ecting the specific blndlng conpl ex,
the surface of the substrate |s w ped to renove unadsorbed contam nants. 2.

A net hod as cl aiygd Li'ﬁé@ﬁ&alasmgfégﬁgdtﬁﬁ thi%%e of claims 1 to 9,

wherein the specific binding molecule is an antigen.

and a
apable
a scale

10 11. A method as claimed in claim 10, wherein the antigen
is derived from H. pylori.

12. A method as claimed in any one of claims 1 to 11,
wherein the substrate is formed from nitrocellulose,

15 cellulose, polyacrylamide, nylon, polystyrene, polyvinyl
chloride or polypropylene.

13. A method as claimed in any one of claims 1 to 12,
wherein the substrate has a pore size of from about 0.5
20 to 8 um, preferably from about 1 to 2 um.

14. A method as claimed in any one of claims 1 to 13,
wherein the solid support is backed by an absorbent
wicking material.

25
15. A method as claimed in any one of claims 1 to 14,
wherein the specific binding complex is detected using an
antibody, conjugated with a reporter molecule, the
antibody being capable of binding specifically to the
30 specific binding complex.

16. A method as claimed in claim 15, wherein the analyte
is an H. pylori specific antibody of the IgG isotype and
the specific binding complex is detected using an



step is carried out manual ly. 15 3. A nmethod as clainmed in claiml1,

wherei n_t he %%ging step is automated. 4. A nethod as clained in any one
of cl ai E095368%43 ~20 wherein a col ouring agent whi ctPGHGE?SPEIhin on the
surface of the substrate is added to the sanple before the w ping step. 5.

A nethod as clainmed in claim 4, wherein the 25 col ourrng agent
conprises coloured particles of di ama%; r smal l elr“ ll aj ze of any
filters used in filtration steps but rger tha n nrnlm.mmmml‘ th
substrate. 6. A nethod as clainmed in any one of* cl‘aifs 1 to & 30.

wherein the body fluid conprises saliva, whole blood, serumor urine. 7.

A met hod as clgi ; is . B [ el te is an
ant i body. V%%%d Oﬁdﬁéﬁl@ oF pihAifE 4pklificdf'Eyeld hlifaf RYd.

PCT/ GB95/ 00713 8. A nethod as clained in claim7, wherein the analyte is

an anti body spetifix rexhoshald chzimed Amtdigam 19. or Alabth el ameglednned in
claim8, wherein. t L bo i G_l.sat ype.. . 10. A .rethod as
clainmed in an;e/h?)%ePg?g%%#)n@&_[é?%lﬁ,'iahgirlelgﬁgyﬁg g%égi %:gc *ﬁj“ﬁ&rﬁglﬁ%ﬁ ecul e
is an amigen.Pexpxidase, glaqasehs¥idase) afrealicresidane ®r wikedinet he
antigen is derphespHd«dBd} 1Y OfluorbphodeTigieth agasC! F1Reistedny oRe Of
clains 1 to 11 . S . A L :

thodamine, a radionuclide containing molecule or a colour

reagent such as colloidal gold‘or polystyrene particles.

10 18. A method as claimed in any one of claims 1 to 17,
further including the step of filtering the sample before
attémpting to detect the presence of a specific binding
complex.

1s 19. A method as claimed in claim 18, wherein the filter
has an effective pore size of from about 3 to 8 um.

20. A method as claimed in any one of claims 1 to 19,
further including an initial coarse filtration step.
20 _
21. A method as claimed in any one of claims 1 to 20 for
the assay'of whole blood samples, the method comprising
the step of treating the sample with a buffered
surfactant solution comprising a surfactant such as the
25 non-ionic polyoxyethylene ether sold under the trade mark
TRITON X-100 in an amount of from 0.05% to 1% by volume and
buffered to a pH of about 6.8 to 7.8 before adding the
sample to the substrate.

30 22. A method as claimed in any one of claims 1 to 21 for
the assay of saliva samples, the method comprising the
step of treating the sample with a buffered surfactant
solution comp:i:'ising polyoxyethylenesorbitan derivatives
of palmitic and/or stearic acids and buffered to pH about



wherein the substrate is formed fromnitrocellul ose, 15 cel I ul ose,

pol yacryl g | on, polystyrene, polyvinyl chloride or ene.

13. A netﬁg%qggmgyalned in any one of clains 1 to 12, mheggﬁﬁﬁgﬁgﬂgubstrate
has a pore size of fromabout 0.5 20 to 8 Am- prefe{ably from about 1
to 2 Am 14. A nmethod as clainmed in any one of cl wher ein
the solid support is backed by an absorpgnt MAC ﬂﬂ H“ gE 15. A

met hod as clainmed in any one of clainms 1 to 14, |fic

bi ndi ng conplex is detected using an anti body, conjugated mnth a reporter
nol ecul e, the antibody being capable of binding specifically to the 30
speci fic bindi ngée8npPeX: 8 lvefoaremmadiinanshel sampdei hocthe nsubst s ei n t he
analyte is an H pylori specific antibody of the 1gG isotype and the

speci fic binding onplex | %etect d usi.n WO 95/ 26504

PCT/ GB95000713 af rbo’aymeaﬁa | 85of Bﬁﬂa?‘ngnsﬁ% PReaPFy CL8iRBmaNn tPg@2:17. A
nmet hod as cl ai neshenethathet® s Theobillifsedvmr dile (substaaeet &r coplceodl e 1S
an enzyme guch r X | ugo oxLdas

[err]- gala§t03|32398%§€aﬁgg?ﬁlé oﬁoggﬁﬁgagggégt?§u§§og Srégggcﬁeans as
fluorescein or rhBeafPeeific rkin Iqqm@1@6ﬁtalning nmol ecul e or a col our

reagent such as coIIO|daI gol d or polystyrene particles. 10 18. A
o 2 A Mo ok Paafss 86 €181ABa"sA okl B ARELDE I 0808, €

reagent is human IgG.

10
25. A buffer solution for the treatment of a sample of
body fluid to be assayed and comprising a surfactant and
a colouring agent which will remain on the surface of a
substrate during an assay.

i5
26. A buffer solution as claimed in claim 25, wherein
the colouring agent comprises coloured particles of
diameter smaller than the pore size of any filters used
in filtration steps but larger than the pore size of the

20 substrate.

27. A solution as claimed in claim 25 or claim 26,
wherein the particles comprise latex, agarose,
polystyrene or another polymer.
25
28. A kit comprising:
i. a buffer solution as claimed in any one of
claims 25 to 27;

30 ii. a specific binding agent immobilised on a
porous substrate and capable of forming a specific

binding complex with the analyte; and

iii. a detection reagent for detecting the presence



attenpting to detect the presence of a specific binding conplex. 15 19.
A netthk&gﬁfl imed in claim18, wherein the filter has an effective pore

si ze of out 3 to 8 Am 20. A method as clai med i PAHBPEPYEIDf clains
1to 19, further including an initial coarse filtration step..20 21. A

met hod as clainmed in any one of clains 1 to 20 for the assay of whole bl ood

sanpl es, the nethod conprising the st of treaj ‘ ith a
buffered surfactant solution conpri sigg a surf;mwmgm“mmlw 25
non-ioni ¢ pol yoxyet hyl ene ether sold under the trade hark TRI TON X-100 in
an anmount of from0.05%to 1% by vol une and buffered to a pH of about 6.8
to 7.8 before addin@ft@peéimﬁﬁebiﬁuidyadaﬁgqb&gte. 30 22. A nethod as
claimed in any one of claims 1 to 21 for the assay of saliva sanples, the
met hod conprising the step of treating the sanple with a buffered
surfact ant sol &% onAckipreemprigisigroxyet hyl enesor bit an ‘deri vati ves of
palmtic and/or stearic acids and buffered to pH about WO 95/ 26504

PCT/ GB95/ 00713 6.8 o 7.8 EFf re addi ng the san?lg to the substrate. 23. A
met hod a2 cl ai med ih- any® oRBESRTCISQINEIPY A oclakmed An: RN pBe Of

i mmobi | i sed on the sléithg a2% tcoc@nirol 5 ~reagent capabl e of being
detected by the same neans as the specific binding conplex. 24. A nethod as

clainmed in claim23, wherein the control reagent is human |gG
i1i. an antigen derived from H. pylori immobilised

on a porous substrate; and

10

iii. a solution of a labelled antibody capable of {
binding specifically to human IgG.

30. A kit as claimed in claim 28 or claim 29, fﬁrther
15 including one or more of the following:
a body fluid collection device;
a coarse filter such as a cotton or cotton wool pad
which may form a part of the collection device; and
a filter for removing particulate material from the
20 sample. |



1b 25. A buffer solution for the treatnment of a sanple of bodygEs
assayed and conprising a surfactant and a colourlng agent whi Qs
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ON OF ANALYTES

The invention relates to an improved method of detecting analytes in a sample of body fluid. In this method, the sample is contacted
with a specific binding agent capable of forming a specific binding complex with the analyte wherein the specific binding agent is immobilised
on a porous solid substrate, The presence of specific binding complex is then detected. The method of the invention has the additional
step ofwxpmgthesuxfaceofthesubsmbefoxedetecuontakesplaeemoxdertomoveunadsorbedconmmnams The unadsorbed
contaminants may be visualised on the surface of the substrate using a colouring agent so that it is easy to tell when the contaminants have




a solution of a | abelled antibody

A kit as clained

on a porous substrate; and 10 iii. _
capabl e of binding specifically to human I gG 30.
claim28 or claim?29, further 15 i ncl udi ng one or

followi ng: a body fluid collection device;
or cotton wool

a coarse filter
pad which may forma part of the collection device;

filter for removing particulate material fromthe 20

nore of the
such as a cotton

sanpl e.
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