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DETECTI ON ¥R IHMAIITES The present invention relates to a mETHERPSOBR4t he

det éction of analytes, in particular specific binding 5 nol ecul es such
as antibodies or antigens in saliva sanples. The invention is
especially concerned with the detection of analytes in fresh saliva sanples
whi ch have not been stored or frozen. 1¢ The detection of antibodies in
saliva is a convenient nethod for the diagnosis of various diseases and
conditions, in particular gut infections. Gut infections in manmals, and in

particular humans, stimulate an i BEYRETEESPOPSAAIAFR{COUS secretions, such
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m crobe, such asnot béengstoredcbr Miroden.a useful nonitor of contenporary
i nfection. Serum anti body, on the other hand, persists for sone tine
after the mcrobe is elimnated fromthe body. A positive 30 serum
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antigen which i sméegsdhekptul th® td@Lagnosis of various diseases and

conditions, in particular gut infections. Gut infections

in mammals, and in particular humans, stimulate an immune

response in mucous secretions, such as saliva, through

15 activation of the common mucosal immune system. This

response often initially parallels an antibody response

in serum although is generally characterised by the

presence of IgA antibodies. However, the immune response

in secretion, including saliva, rapidly diminishes

20 following elimination of the antigen (eg bacteria or

| virus) from the body. Accordingly, the presence of

antibody in saliva reflects current, ie contemporary,

infection. In the case of a microbial infection, for

example, antibodies in saliva, hereinafter referred to as

25 secretious antibodies, reflect the current status of

colonisation of the microbe, such as in the gut, and thus

is a useful monitor of contemporary infection. Serum

antibody, on the other hand, persists for some time after

the microbe is eliminated from the body. A positive

30 serum antibody test, therefore, reflects both past and

present exposure to antigen which is less helpful to the

clinician. A positive secretious antibody test indicates
present or contemporary infection by the microbe.



clinician. A positive secretious antibody test indicates present or
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PCT/ GB95/ 00714 2 The provision of saliva sanples is greatly preferred by
patients to the provision of sanples of other body fluids, particularly
-serum Further, in obtaining a sanple of saliva, there is a very |ow
risk of infection 5 of either the patient or the clinician since it is
not necessary to use a needle as is the case with serum sanpl es. Methods of
di agnosi s from saliva sanples are known_ and, 10 in particular, '
AU- A- 9067676 is directed to the detection of 1gG specific to Helicobacter
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out in an attenpt to develop imunoassays for salivary antibodies to
H.

Methods of diagnosis from saliva samples are known and,

10 in particular, AU-A-9067676 is directed to the detection
of IgG specific to Helicobacter pylori antigen in mucous {
secretions such as saliva and thereby provides a means of
monitoring current, ie contem_porary, infection by that
microorganism in mammals. The corresponding academic

15 publication is Witt et al, Frontiers in Mucosal
Immunology 1 693-696 (1991).

WO-A-9322682 relates to a saliva-based test for H. pylori
in which IgG antibodies to H. pylori are detected.

20 .
One disadvantage with currently available saliva-based
tests is that they may, in certain circumstances, be
unreliable; in particular, the number of false positives
obtained in the test can be unacceptably high. In
25 experiments which were carried out in an attempt to

develop immunoassays for salivary antibodies to H.
pylori, 78 subjects were asked to pool saliva flow into
a clean sterile container. When the samples were tested
for the presence of antibodies to H. pylori, it was found

30 that the results did not correlate well with the results
of serum tests because of a significant number of false
positive results.

A further disadvantage which saliva based tests have in
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wi th nost other types of diagnostic test is that in order to obtain the
results, it is necessary to send the sanple to a Iaboratory in order for it
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to be anal yzed.
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disappeared in the interval between submlttlng the sample
and receiving the results of the test.

A test kit for the detection of an analyte in a sample of
saliva which would provide reliable results in a few
minutes would therefore be of great value as the test
could be carried out during a consultation with a general
medical practitioner. This wbuld have the added
advantage of ensuring that the patieht collects the
results and is prescribed treatment if necessary.
However, the problems of false positive results which
exist with any saliva based test are greatly multiplied
when saliva samples are analyzed within a few minutes of
collection, so much so that any results from assays
carried out on fresh saliva samples have, in the past,
been almost completely meaningless. '

It 1is Dbelieved that this lack of ©reliability,
particularly in fresh saliva samples, may arise because
of the presence in the sample of agents which bind non-
specifically to the test reagent and thus give the false
positive results. It is, of course, possible to add to
the sample agents which reduce non-specific binding but
this has also proved problematic as many such agents also
reduce specific binding to such an extent that true
positive results are eliminated along with the false

st are greatly
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retaining the fdsil fipSiHiled @eRainIng théNttud i pSditiSReGnedf. the present
-invention there is provided a nethod for detecting the presence of an
analyte in a sanple of saliva, the nmethod conprising contacting the saliva
sanple vBth a Hpeai fiirdt ndspgchgedt thepapresefit f dnviengianspdmrde cibi ndi ng
conplex Wi th 105 add1€a aﬂé‘é%&& £ E&%@Eﬁi tthn%fééé‘ﬁ‘&& off ﬁpec'f'c
bi ndi ng conpl ex; characterised In that the sallva sa elrs initially
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palmtic and/ ofontacting the saliva sample with a specific binding
agent capable of forming a specifié binding complex with
10 the analyte and detecting the presence of specific (
binding complex; characterised in that the saliva sample
is. initially contacted with a solution comprising
polyoxyethylenesorbitan derivatives of palmitic'and/or
stearic acids. '
15 _
The advantage of the method of the present invention is
that the results of the test can be obtained quickly and
reliably by a non-invasive method and, in addition, it
overcomes the problems which arise when fresh saliva is
20 used and enables reliable results to be obtained from "on
the spot" tests. In the context of the present invention
" the term "fresh saliva" refers to saliva which has been
stored for not longer than about thirty minutes,
preferably for not longer than teﬁ minutes and often for
25 a shorter length of time than that. .

It is essential to choose the surfactant extremely
carefully and, indeed, one of the surprising features of
the present invention is that from the vast range of

30 surfactants available, the only onés which enabled us to
obtain reliable results were those defined above.
Suitable surfactants are available under the trade marks
TWEEN 40, TWEEN 60, TWEEN 61, TWEEN 65 and TWEEN 80.
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from40%to 65% SdEipe Adh14Y ithalh WestaBendVEEM-HictdHtd), contai ns about
55% stearic acid derivatives with the balance being palmtic acid

derivatives iIs 5 particularly preferred and provides significantly
nore reliable rechd t amphat noft sorfiectsotf gotemens. Whtl anwben of sodfidct ant
present will, wheh,aS0ld dig ysed as is discussed below, for preference

10 be 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 6f surfactant
give the best results for eliminating non-specific

15 binding without greatly affecting the specific binding
and thus the threshold of detection obtainable using the
method of the invention.

The best results are obtained when the solution is

20 buffered to a pH of from about 6.8 to 7.8 but a solution
buffered to pH 7.4 has been found to be optimal. Any
buffer ma& be used provided that it results in the pH of
the solution being maintained in the preferred range.
Phosphate is a particularly preferred buffer for use in

25 the present invention but other examples of buffers which
could be used to ensure that the pH of the solution is
within the preferred range are familiar to those skilled
in the art.

30 Any water soluble salt such as a sodium, potassium or
ammonium salt may be used for the preparation of the
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, preferably about 0.02 M,
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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
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
of about 0.05% to 0.5% by weight, preferably of 0.1%.

The analyte may be any specific binding molecule capable
of reacting with the spécific binding agent to form a
specific binding complex. Examples of specific binding
complexes include antibody-antigen complexes and thus the
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 samples is particularly
useful in the diagnosis of gut infections caused by
pathogens'such as Helicobacter pylori (formerly known as
Campylobacter pylori}. As discussed above, H. pylori
infection is indicated by the presence in saliva of IgG
and therefore, if the aim of the test is to detect H.
pylori infection, the analyte may be igG specific to H.

agent s may be Present

J
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in the test sanple to the test reagents. Such agents include i1 norganic
Salts such as sodiumchloride and proteins such as bovi ne serum al bum n
(BSA). 10 Sodi um chl ori de may be present in a concentration of from

about 0.1 to 0.2 M It is greatly prefs;rred that the upper concentration
limt of 0.2 Mis not exceeded since this would tend to discourage
specific binding. Typically, the concentration of sodiumchloride present

15 in the solution is about 0.125 M BSA, if present will typically be
included in an gyAB¥i Gntdkew. 0. 05%to 0.5% by weight, preferably of 0.1%
20 The anal yte may be any specific binding nolecule capable of reacting

with the specific binding agent to forma specific binding conplex.
Exanpl es of specite cexprriisigr ogitehgsn i nid utiedinin body - andadest ceepsexes
and thus the anglnpyg € fwi,dis Sk %&tﬁ&t&érgggéﬁbgéo aﬂB&bQ@ﬂeo@é,' elpe

case where the analyte 1s an anti bo | ny 1sSotype and nay be
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pat hogens such as, I-Sleallii bacter pylori (fornmerly known as Canpyl obact er
pylori). As di'scusséd above, H. pylori infection is indicated by the
presence in saliva of 1gG and therefore, if the aimof the test is to

detect H. pyl oriyteif eHe @pectiecaphiisy Eyedte 0@ RAEiGeE, [ 2tHhay be
10 a protein, polysaccharide or lipid or any combination
thereof. Preferred specific binding agents which are
antigens include protein, lipopolysaccharide or cell
extract of pathogen prepared by, for example, sonication,
pressure disintegration, detergent extraction or

15 fractionation.

When the method of the invention is used to detect
infection with H. pylori, the specific binding agent may
be an antigen derived from H. pylori. Antigens derived

20 from H. pylori suitable for use as épecific 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
agent. '

25
The specific binding agent will for convenience and
preference be bound to a solid support. Suitable solid
supports include a nitrocellulose membrane, glass or
polymer solid supports. The most commonly used polymers

30 for this purpose are cellulose, polyacrylamide, nylon,
polystyrene, polyvinyl chloride or polypropylene, but the
invention is not limited to these. The solid supports
may be in the form of strips, tubes, beads, discs or
microplates, or any other surface suitable for conducting
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solid supportsand is absorbed on the pad. This ensures that any
10 unwanted material is removed from the area in which the
specific binding complex is detected. ‘

The nitrocellulose membrane may have a pore size of from
about 0.5 to 8 um with from about 1 to 2 um being
15 preferred.

The pad may be formed from any absorbent material but
absorbent paper will often be the material of choice,
generally because of considerations of cost.
20 '
The specific binding molecules useful in this invention
may be either covalently or non?covalently ("passiveiy")
bound to the solid surface. Suitable binding processes
are well known in the art and generally consist of cross-
25 linking, covalently binding or physically adsorbing the
antigen to the solid support.

The presence of the analyte is diagnosed by means of the
present invention by detecting the formation of a complex

30 between the an:lyte and the specific_binding agent. Some
form of dete. .ing means is therefore necessary to
identify the presence (or, if required, amount) of the
specific binding complex.
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that, on adding the sanple to the solid support, the analyte will be
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adsor bi ng the arfPeht1d Gt addi prAtihoRs Sfrkbepiestyee of theeanadvyee is
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antibody will often be of the IgG isotype and in that
10 case the second antibody may be anti-human IgG.

A "reporter molecule" is a molecule or group which, by
its chemical nature, has an analytically identifiable
characteristic or provides an analytically identifiable
is5 signal which allows the detection of antigen-bound
antibody. Detection may be either gqualitative or
quantitative. Reporter molecules used in this type of
assay may be either enzymes, fluorophores or radionuclide
containing molecules (ie radioisotopes). In the case of
20 an enzyme immunoassay, an enzyme is conjugated to the
second antibody, generally by means of glutaraldehyde or
periodate. As will be réadily recognised, however, a
wide variety of different conjugation techniques exist,
which are readily available to those skilled in the art.
25 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
production, upon hydrolysis by the corresponding enzyme,
30 of a detectable colour change. Chromophores can be
soluble or inscluble, depending upon the chosen
application. For example, 5-bromo-4-chloro-3-indolyl
phosphate/nitroblue tetrazolium is suitable for use with
alkaline phosphatase conjugates; for peroxidase
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di fferent conjggatight edtiglesn8utshg a state of excitability in the
10 molecule, followed by emission of the light at a
characteristic colour which is usually visually

detectable with a light microscope.

However, the present invention is particularly well

15 adapted for use as an ‘instant diagnosis’ test from which .
the results will be available in a few minutes and which
may be carried out by a general practitioner during a
consultation. For this reason, it is gfeatly preferred
that the method of detection is as simple as possible and

20 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.

25 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. This can be achieved by the
'provision of the specific binding agent immobilised on a

30 nitrocellulose membrane backed with an absorbent pad as
described above. Any surplus second antibody will pass
through the membrane and be absorbed in the pad leaving
only bound second antlbody and associated colour agent on
the surface of the nitrocellulose membrane.



whi ch arerpégagilé’%%avallable to those skilled in the art. 25 Conmonl y

used enzy ude horseradi sh peroxi dase, gl ucose d%p&gg@m&n4
[ferr]-gal act osi dase and al kal i ne phosphat ase, anong ot hers. The
chronmophores to be used with the specific enzynes are generally chosen for
t he production, upon hydrolysis by the correspondi ng enzyne, 30 of a
det ect abl e col our change. Chr onophor eslcan be soluble or insoluble,
depending upon the chosen application. For exanpl e,

5- br ono- 4- chl or o- 3-i ndol yl phosphate/nitroblue tetrazoliumis suitable for
32?22282 alkallngurtﬂggsgh gatggngu%%é§;theég%? ergé?gai¥@inlng

conj ugates, 1, 2- pﬁéh?hbﬁeﬁ¢%mlm% Bromissddaia bpsed assays suggested that
3,3,5,5-tetranet Bﬁé aggﬂw@ caxpéé caf.necrsar fqllaal §bghﬁ§v@rfe%gig§)'l+é/ dyzed.

It is also possib uor ophores i C uqr.escent
product, rather gresen?ﬁaqlf W“En%HPS@ﬁﬁ&%%la%%eréﬁévén the salgyan, es
of fluorophores samplefwhbekrsbind nandsPeéimkﬁaIMy to tNeerteas insigenhtay
illumnation wt | I th

fl uorochrone-| abgﬁléga @S%fno‘%af%sor e\{'% ?Eghgﬁg eTher u%rlen'g la §T ate
of excitability févapgageous tﬁ’ollétﬁilléie in| LHee GIGU@P e@rfs§h§n prgisenthe
light at a chajAGtREiSkI Cthe CHtUY oFNi EA1teSingSUBhéY samSdl IBefore

det ect abl th a t h
par C1cul ar 1y wel Fe38¥Be 1 g aRERGs RS Hheadivn (R o onf Shigs tand By

fron1wh|ch0the regmplexwi || be available in a few m nutes and mhlch

Typically, the filter will 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 filter but a preferred

15 type is a frit made from a plastics material and having
a typical actual pore size of about 5 to 10um. 1In this
type of frit, the effective pore size is smaller than the
actual pore size because the frit is relatively deep and
the pores are out of alignment.

20
The removal from the saliva sample of particulate
material helps to ensure that a substrate to which the
specific binding agent is bound does not become
contaminated. This is particularly important when the

25 substrate is a membrane since particulate material may

' block the pores of the membrane preventing unbound sample

from passing through the membrane and being removed from
the test surface and thus increasing the flow through
time for the sample.

30
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 reduces the viscosity of the



may be carried out by a general practitioner during a consultation. For
this re Jf_1s greatly preferred that the nethod of ction is as

si npl e (}288%A5 Hle and 20 requires no speciali sed P A‘?ﬂ%ﬂ‘g
Therefore, the reporter nolecules preferred in the present |nvent|on are
col our reagents such as col | oi dal gol d or carbon, polystyrene or |atex
particles. 25 When this type of reporter substance is used, it is

i mportant that unbound second anti bodg§2be renoved so that the bound second
anti body with the attached col our agent is clearly visible. This can
be achi eved by the provision of the specific binding agent i mobilised on
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surface which may interfere with either the specific

10 binding reaction or with the detection step. ' (

Even these preliminary filtration steps do not appear to
be completely effective in removing mucins and
particulate material from saliva and the flow through
15 time is slow and a number of false positive results are
often obtained even when the sample has been pre-
filtered. ‘

However, it has now béen shown that it is possible to

20 reduce the number of false positive results obtained in
the test of the present invention simply by wiping the
surface of the subétrate after the sample has been
adsorbed onto it. Thié was most unexpected because it
had been thought that all contaminants had been removed

25 by the filtratiqn step which had been attempted -
previously whereas it now seems that this was not the
case.

Therefore, in cases when the specific binding agent is
30 adsorbed on a substrate, it is preferred that the method
of the invention includes the step of wiping the
substrate after the sample has been added to it and
before attempting to detect the specific binding complex.
The wiping step both .dramatically decreases the flow

<



10 = conplex. Typically, the filter will have an effective pore size of
ffrom aboutWas¥265a3%5 Am preferably from3 to 8 um This mPATECRISMITa4 ed
6sing any type of filter but a preferred 15 type is a frit nade froma
pl astics material and having a typical actual pore size of about 5 to 10um
In this type of frit, the effective pore size is smaller than the actual
pore size because the frit is relatively,deep and the pores are out of
alignnment. 20 The renoval fromthe saliva sanple of particul ate nateri al
hel ps to ensure that a substrate to which the specific binding agent is
bound does not becone contam nat ed. This is particularly inportant when
the 25 subst tat6ugh BiMeNdE athe SkanPleadnd CHédicedradiny icdcurndal @tk t he

pores of the menbrape Y | nd sanpl e from passi ng through the
PRSP BOBLENVE rdhey

nmenbrane and bei ng™T est surface and thus increasing the
flow through tine for the sanple. 30 A further step which may be incl uded

before the filtrahtop;Sied hay BePEhPREY¥ASARAMANUAN 1! 8P, i.ﬂmmﬂmﬁaml e
i s passed through a coarse fillter, such as a cottqn oOr igtton ol pad.
This reduc®s t hethfsBEGCEFSoMAYhPe am@gt;?%so:,ﬁenera y an absorbent

PCT/ GB95/ 00714 l1masetisd wibplise ypm=bite wipe the sebsvoitefadd ghanplesul ar
wei ght  mucopol yéﬁccél?:{ﬂafﬁse mater‘f‘aléarg?:lee c8£to£e(u&ﬁd and absorbent

paper.

10 The wiping step should be carried out sufficiently
vigorously to remove from the surface of the substrate
any material which is not bound to a specific binding
molecule. In order to make it clear that all of the
unwanted material has been removed, a colouring agent may

15 be added to the sample on the substrate. For
convenience, the colouring agent may be included in the
surfactant solution but this will not necessarily be the
case. The surfactant solution may contain from about
0.005% to 0.05% (w/w) of a particulate colouring agent

20 and preferably from about 0.01% to 0.02% but other types
of colouring agents may be present in greater amounts.

The colouring agent may be an agent which is specific for
the mucins and other contaminants which remain on the
25 substrate and are a cause of many of the problems of
false positives which occur with assays of saliva.
However, it is often simpler to provide as a colouring
agent a coloured particulate material such as latex,
agarose polystyrene or another polymer. The particles
30 should of course be larger than the pore size of the
substrate but must alsc 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 pm since, as discussed above, the filters used in



viscosity i s hel pful when the specific binding molecule is inmobilised on a
menbr an te since a viscous 5 sal i va sanpl e t hrough the
por es oﬁwﬁﬁgéﬁéﬁbrane only with difficulty and thus theq?é§$ﬁ$§%g§ much -
| onger when this step is not present. In addition, unless this step is

i ncluded, a residue is often left on the test surface which may interfere
with either the specific 10 bi ndi ng reaction or with the detection
step. Even these prelinmnary filtrati®h steps do not appear to be
conpletely effective in renmoving nucins and particulate material from
saliva and the flow through 15 time is slow and a nunber of false

I ti I .e.0f k . wh th le h b -
Fiitered. nowesdy. irienal RRt EABREAG tRe Il oot "pe " Fheden) o Bane =~
reduce the nunBereofizel lrrgemsithare thisul t Thebtalowced rpartd dlest walllt he
present inventieashmBhy the Wudsake ok Stiid agGosfaddiCailist 2L abger the

sanpl e has been adsorbed onto jt. This,was ppst unexpected because It had
been thought tW3F*%FI tRAR TSR g1 PR t 8y WBioh  appegy tqycbe
filtrati®n stepusivgclthehagrobkem oft t Bapsed gosdtives! ywhdier gaaliibrnow

seens that thi (ﬁyg? f ' ases when the specific
stggciel %ﬁ%%r e 1%%P§%§u S Fg%gFgft

bi ndi ng agent Ts Is preferred that the
nmet hod of the invention includes the step of wiping the substrate after the

sanpl e has beethadfdednhen ithearsbihaixngy adaidtidguseddetiectyine spegific
bi ndi ng conpl ex._The WDl ng itep bot h gngnatlcally decreases the flow
Simple matte or a practitioner to’ wipe the colouring
10 agent from the surface of the substrate and thus to ‘
ensure that all surface debris has been removed from the

substrate.

<€

A further refinement of the method which assists in the
15 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
20 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
25 clearly, the detection method is not working correctly.

Thus the present invention provides a simple and
effective method for assaying saliva samples even when
30 the saliva samples are fresh.

The surfactant solution is an important part of the
invention since it has been found that only the
surfactants discussed above in relation to the method are
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SFE5%he sanpl e and reduces the occurence of fa

t hrough ti Se positive
results. The wiping may be carried out manually or, alternatively, 5

the process may be aut onat ed. Generally an absorbent material wll be
used to wi pe the substrate and exanples of suitable materials are cotton
wool and absorbent paper. 10 The wipPng step should be carried out
sufficiently vigorously to renmove fromthe surface of the substrate any
material which is not bound to a specific binding nolecule. In order to

make it clear tha of .t he. unwanted material_has been renpved,, a .

col ouri ng agent ﬁéygilg eéfe‘b‘élveddltféc?retv@n RC] fggﬁf)l%"sjo AVS RS S Ss tat e.
For conveni ence, thaeagsapuri ng agent nmay be included in the surfactant
solution but this will not necessarily be the case. . The surfactant
solution may contain from about 0.005%to 0.05% (ww), of a particul ate

col ouring agent Pherefoxrgd pReRcPaBPRAfRIPREbRE B IRMSRGRFNGFE dtSher
types of cel ouri pgorgesd Sa NBirbecPars e Luticgl eRireusadmntche et hod @dfr i ng

agent may be an ent_which is ecific.for e .MUCI d,ot h o
contam nants whi ? S ERET A6 ﬁ%’%?%ofluglgﬁp%c%"&aﬁleﬂaﬁg§§r%§ g'%ﬁﬁé% lq ?Xany
of the probl ens vblumespopyoryetbyleneeorbitan derhvatives of q@lmigic

However, it is ORfhEPosi SPA£Fid QdUGRY Her@ffdr CRlpABeNSf afeitt £i el Whed
particul ate materjal such as | at.ex, agarqfe olgft rene_or ano hg( po%gner.
The particles 30PH OfSWE’L?I FIUERR &F o %‘f%er h ﬁ°Th§'é)oF8 ir2é 8% he
substrat eltbut nusptihbsalby, saekaeer t bolulile sepdite S Zragfein such as BSA

' and a particulate colouring agent.

The preferred buffers and concentrations of salt, BSA and
colouring agent are as discussed above in relation to the
15 first aspect of the invention.

The method may be carried out using a kit which itself
forms a further aspect of the invention.

20 In this aspect of the invention there is provided a kit
comprising: '
i. a solution comprising polyoxyethylenesorbitan

derivatives of palmitic and stearic acids;

25 ii. a specific binding agent immobilised on a
substrate and capable of forming a specific binding
complex with the analyte; and

iii. a detection reagent for detecting the presence
30 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



"any pre-filters which may be used. It has been found appropriate in many

cases t ticles of diameter of about 3 um since, ] ed above,
the fil Ceonsll " Un 05726503 L :

PCT/ GB95/ 00714 14 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 substrate along with the nucins and particulate inpurities
whi ch appear to be 5 causi ng the p#obl em of fal se positives when
smal l er particles pass through the substrate. Thus, when the col ouring
agent is used, it will be a sinple matter for a practitioner to w pe the
col ouring 10 . ent .fromthe,surface. of the suhst.rat nd thus.to ensure
that all surfagés%g%r?% %%V%ée%' r%‘g%ld 9 oY sd&t%%e.lnihef:ﬁrlf’ﬂer
refinenent of gheeserhsed &hi ehtibordies Pl the I§G isoglypmi paesentofinf al se
positive resul tgei saifgaprovi sion 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 | ocation fromthe specific binding
mol ecul esand wrhérdforapiahl a dbusphciabpeat! pf2@he inkendisg therdetiecti on
agent. Thus, € asif e t Lqn r.e | S o~ hupman G the
control reagen{bgémvﬁ&ggé hﬁﬁ%nf%gcf Hﬁh%%%%e%ncg&gg g[d'nes p%%tﬁ'tfrl o I%r%gag%‘lgnt Is a
means of noni t BYEAgLt hehe kgl | FaMPRHsinge net hod of the invention since if
.1ts presence is not detected, then 25 clearly, the detection nmethod is
not morkjng Correctiy. a solution comprising polyoxyethylenesorbitan

10 derivatives of palmitic and stearic acids; ‘

ii. an antigen derived from H. pylori immobilised
on a substrate; and

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

The preferred Compcnents of the'soiution, and preferred
substrates and detection reagents are those which are

20 described for the method of the first aspect of the
invention.

The kit may also contain a saliva collection device. A
coarse filter such as a cotton or cotton wool pad £or
25 preliminary filtration of the sample may also be included
and may optionally form a part of the saliva collection
device. Furthermore, the kit may include a filter for
removing particulate material from -the sample. As
discussed above in relation to the method of the first
30 ‘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 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. In this



Thus the present invention provides a sinple and effectiv thod for

assayi ng g’éﬁs@gogarrpl es even when 30 t he saliva sanpl EETW&P%S"W'éSh. The
surfactant solution is an inportant part of the invention since it has been
found that only the surfactants di scussed above in relation to the nethod

are WO 95/ 26503 PCT/ GB95/ 00714 15
at all effective in preventing false pagitive results in the assay.
Therefore, in a second aspect of the invention there is 5 provi ded a

surfactant solution for use in the nethod of the invention, the solution
conprising from0.1 to it by volunme pol yoxyethyl enesorbitan derivatives of
pal mtic and/ or typeapifcfngt dsthe afififafiiveapabe esbie rig wmalderrgthan e of

the solution at ach@ielbcpt E188 Befatife krt B 1@ rela®RPib0paltyp andawat er
soluble salt, a protein such as,  BSA a.[;d a particulate col ouring agent. The
preferred buff el 2SaRP@TESNEERt PFi Bhs2bFIRBFAL - BSA and col ouring agent are

as di scussed above in relation to the 15 first aspect of the invention.

The methog ey Be 3L 9dg0UbeH?! Olpdbld okt bol ChUSsE:EALL GF
aspect of “the invention. 20 In_thrs aspect ofnt_ e Invention there is
provided a kit dofpsubistgate maysadgrubpohnebidedsifigthe method of the

pol yoxyet hyl eneserfenttadndeki Yat iN€budé 4l Milgihgardept mahit oAt dabovsd.
1. a specifi C'llﬂen(?:ioq%u%q%%t agierr?gort%iagri Egdarqnagent which is capable of
staining the mucins and particulate impurities but will

10 preferably consist of coloured particles of latex,
agarose, polystyrene or some other polymer in which the

particle size is chosen so that the particles will not be

removed in any preliminary filtration steps which are

carried out but wiil be too large to pass through the

15 pores of the substrate.

The invention will now be described in detail with
reference to the following examples.

20 E PLE
Preparation of Surfactant Solution

A surfactant solution was prepared from the following

25 ingredients:
0.02M sodium phosphate solution 100 mL
sodium chloride 0.73 g
Bovine serum albumin 0.1 g
TWEEN 60™ 0.5 g
30 dark blue latex particles (3.0 um diameter;} 0.1 g
by mixing at room temperature. The dark blue latex

particles are available from Polymer Laboratories, UK.



substrate and capable of form ng a specific binding conplex mﬁth the
anal yt ewgihekds - @ detection reagent for detecting thePE?

of specific |nd|ng conpl ex. The present invention is particu rfy usef ul
for the detection of antibodies against H pylon which may be present in
the saliva of H pylori infected patients. As WO 95/ 26503

PCTI G(B95/ 00714 16 di scussed above, %gylori I's unusual in that infection
gives rise to anti bodies of the IgG isotype present in the saliva. 5
Therefore in a fourth aspect of the invention there is provided a kit for

the detection of 1gG specific for H pylori, the kit conprising: i. a
sol ution conpr yoxyet hyl enesor bi tan 10 derivatives of
palmtic and s$%§$$%£§%|ds ii. an antigen derived fromH pylori

i mobi |l i sed on a substrate; and 15 iii. a solution of a |abelled

anti body capabpgegdrdtieh S InePyilcedl deriveduaneidass The preferred
conponents of the solution, and preferred substrates and detection reagents

are those which are 20 -described for the nethod of the first aspect of
the i nvehti on. AThantigemeiemivad doomaHn nyierivwasuprepanedwaﬂemrdéngA

coarse filter éﬁct‘hé‘smf’tﬁaaté’@? QBut Ok Ao AAGS Go-R393226858! | FhnaY

filtration of e sa e nay_a
summary, a cru e sonicate of H. pylori was prepared and
fractionated. A 440 kDa protein was removed leaving a

mixture containing 265 and 340 kDa proteins.

10 ' (

EXAMPLE 3
Preparation of Test Device

15 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 um 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 puL 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.

EXAMPLE 4
30 Preparation of Disclosing Agent
A disclosing agent was prepared by d:i.uting colloidal

gold conjugated to goat anti-human IgG (heavy and light
chains) (Biocell Research Laboratories, Cardiff, UK) in

]
-



and may opg 0c5?'2§°¥ forma part of the saliva collection device

Furt her nor € it may include a filter for removing paFSTEEISAOR4
raterial fromthe sanple. As di scussed above in relation to the method
of the first 30 aspect, the filter may have an effective pore size of
fromabout 1 to 15 um preferably from3 to 8 Am This may be achieved
using any type of filter but a preferredi®ype is a frit nade froma

pl astics material and having a typical actual pore size of about 5 to 10um
In this WD 95126503

PCT/ GB95/ 00714 1_J4 of e etfecti ore size i.s snaller than
the actual pore B'Z z%ﬁ%‘é u® %‘#@# tsaﬁ'énfel gﬁ%el FoREBARARE thePTor &Y are
out of alignnmentvobume of Cbboaurﬁgcag@mtawzmkaﬁke(ﬁndaﬂnhhuru;aﬂeiﬂa&k

surface of the sepghr abe afRY 0:2h30 e Wlghtde@al f tgb afet N8 55
5 ove, 5 coI ouri ng

i nvention is to include the wpin st%fo rrentlone
agent may be an Zgent FRIRAR %%%ﬁb & SsCREAFRY BRBSHEK walehd
particul at® inpurities but will 10 preferably consist of coloured

particles of Igg%z,;%g@rose, pol ystyrene or sone other polynmer in which
the particle siz en so that the particles will not be renoved in

any prelimnary filtration steps which are carried out but will be too
large to pass thassaf éfesadbiva saagyies of the substrate. The invention will
now be described in detail with reference to the followi ng exanples. 20
EXAMPLE 1

10 Saliva (1mL) was collected using the collection device

available under the trade mark OmniSAL (Saliva Diagnostic
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

15 transferred to a tube containing 1.0 mL of the solution
of Example 1. The collected saliva was filtered using a
Porex Ultrafine serum separator having an approximate
exclusion of 5 um and was then added to the test device
prepared in Example 3.

20 _
After the diluted saliva sample had flowed through the
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

25 wiping firmly but gently with cotton wool until no blue
colour remained.

0.5 mL of the disclosing agent of Example 4 was then
added to the test device. The 'disclosing' agent was

30 allowed to drain through the nitrocellulose membrane and
then the test was read.

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



Preparati on of Surfactant Solution A surfactant solution was prepared from

t he fol Voo9sEsBS i ngredients: 0.02M sodi um phosphat eCsasBYS/80014

100 nL sodi um chl ori de : 0.73 g Bovine serum ~
al bumn 0.1 g TVWEEN 60[ err]

0.5 g 30 dark blue latex particles (3.0 umdiameter) 0.1 g by

m xi ng at room tenperature. The darkqgblue |atex particles are avail able
from Pol ymer Laboratories, UK WD 95/ 26503

PCT/ GB95/ 00714 18 EXAVPLE 2 Preparation of H pylori derived antigen 5

An antigen derived fromH pylori was prepared according to the nethod set
out in Exanpl ealspbtWOnAtHB22@B2. arkea sndnar Bpo& dnuddesaontabé afrell

pylori was prepagedsead &' %p{ﬁ% siAe440 kDa protein was renoved | eaving
a mxture contalning 265 a Da proteins. 10 EXAVPLE Preparation of
Test Device 15 Bet ween 1 and 5 AL of a 0.05% (ww) solution of the

antigen of Exampke tkswiswapotdfgablel Ooft FeBeteah§ tievellgm 8ft Quiciakga.

The subsirate was _a.l 2Gu SART%RI U%(L%S % ni ttroc | I ul ose man% mN§pported
upon a bicki ngPPAgEF BC<EhI 8P chey 2 Liflafiite, Siheb AR, PageP ™y 3460
20 (avai | abbelﬂ) oﬁn‘An@Ednmﬂ: &iwe fHalset pasupdvie Thaswbts UK)



whi ch actw% wi cking material. From1 to 5 AL of a 0.005% (w w) solution
of purifi K& hurman 1 gG (Si gma Chenical Conpany Ltd. PE3(BSNGT24
Dorset, UK) was spotted onto the substrate in a control area distinct from
t he test area. EXAMPLE 4 30-—---Preparation of D sclosing Agent A

di scl osi ng agent was prepar ed ﬁ)“ [err] coll oi dal ~gol & conj ugated.to goat

zci:g'; hIPFnHBK; gIGn( T“M“EEM%! hai ns)21 Bi ocel | Research Laboratori ps,

PCT/ GB95/ 00714 1 9 pt‘iosphate buffer ed saline (PBS) containing O. 05% y

vol ume of the surfactant avail abl e under the trade mark TWEEN 20 and 0. 1%
by wei ght BSA to an absorbance at 520 nnfELAIM& path |ength of 0.5 optical
density units. 5 EXAIVPLE 5 Assay of Saliva Sanple 10 Sal i va (I m_) was

coll ected using }he ti vai l bIe under the trad
OWNI SAL (Saliva grc?g g“’é‘;?ﬁ’ néeg%ﬁ’c%% © PRESAPRGH Bﬁ a%%allyﬁe\m’rpch
the sanple is cot|sanmlke |Qf asqdad'amtbn method ctempssi si ng e aftlingr thehe
col | ecti org devi C@aPNH aéé'rh t@ftﬁaapgﬁe%ﬁ&hsmn&&g &ﬁénézgésgg ?
t ube cont ai ni ng he sol ut i on_of Exa ﬁg i va
was filtered umm%r%x‘gﬁi‘ﬂ g Rt ‘%@ﬁ-ﬁé‘taﬁnl‘ﬁ‘a\?#ﬁga&ﬁ 1xkgr Bﬂfimate
exclusion of 5 Aletsrtiws then pHdeente tdfe kpetife¥i Afinding complex;
characterised in that the saliva sample is initially
contacted with a solution comprising
10 polyoxyethylenesorbitan derivatives of palmitic and/or
stearic acids.

2. A method as claimed in claim 1 wherein the sample of
saliva comprises fresh saliva.

18
3. A method as claimed in claim 1 or claim 2, wherein
the surfactant is available under the trade mark TWEEN 40,
TWEEN 60, TWEEN 61, TWEEN 65 or TWEEN 80.

20 4. A methed as claimed in any one of claims 1 to 3,
wherein the surfactant is present in an amount of from
0.1% to 1% by volume.

5. A method as claimed in any one of claims 1 to 4,
25 wherein the surfactant solution is buffered to a pH of
from about 6.8 to 7.8.

6. A method as claimed in any one of claims 1 to 5,
wherein the analyte is an antibody.
30
-7. A method as claimed in claim 6, wherein the analyte
is an antibody specific for an H. pylori antigen.

8. A'method as claimed in claim 7, wherein the antibody




prepared in Exanple 3. 20 After the diluted saliva sanple had fl owed

t hrough_the nitrocell ul ose nenbrane into the chromatograph aBer backi ng
S{ﬁé@@m 14 ,

| ayer, WVRSSBFW | at ex particles fornmed a | ayer on the t he
substrate. This |ayer was renoved by 25 wiping firmy but gently with
cotton wool until no blue colour remained. 0.5 nL of -the disclosing agent
of Exanpl e to the test device. The di scl osj agent was
30 al | ommnmm mﬂﬁmugh the 22trocel l UIW'@ t he
test was read. A sindlespink spot in the control a indicates a viable
but negative test result whereas a test which results in WO 95/26503
PCT/ GB95/ 00714 20 _a spot in the test area and a spot in the control area

i ndi cates a pdS§i PEvEREcIgFt1saHEPoest was capabl e of detecting |evels of
anti-H 5 ylor 1gGof as low as 0.8 units (on a scale of fromO to

p
10) and did ngt giye_f " RQSI 1 resul t.s. WO, 951265
PCT/ GBOS/ 00734 '_Q_A?‘NEe.%ng-;%%nectlﬁ\ég‘e or%'%deat%é’ct?rheg ? eé%%a'g%n%et(?f 84n
anal yte in a whepednotheaspeaifihdinsting modeprilsi iy annantiden. t he
5

10. A method as claimed in claim 9, wherein the antigen
is derived from H. pylori.

11. A methodfas claimed in any one of claims 1 to 10,

10 wherein the specific binding molecule is immobilised on
a solid suppoft for example a nitrocellulose membrane or
a glass or polymer solid sﬁpport.

12. A method as claimed in claim 11, wherein the solid
15 support compriSes a nitrocellulose membrane backed by an
absorbent pad.

'13. A method as claimed in any one of claims 1 to 12,
wherein the specific binding complex is detected using an

20 anﬁibody, 'conjugated with a reporter molecule, the
antibody being capable of binding specifically to the
specific binding complex.

14. A method as cléimed in claim 13, wherein the analyte
25 is an H. pylori specific antibody of the IgG isotype and

the specific binding complex is detected using an

antibody capable of binding specifically to human IgG.

15. A method:as claimed in claim 13 or claim 14, wherein
30 the reporter molecule is an enzyme such as horseradish
peroxidase, glucose oxidase, B-galactbsidase or alkaline
phosphatase, a fluorophore such as fluorescein or
rhodamine, a radionuclide containing molecule or a colour
reagent such as colloidal gold or or polystyrene

S



5 - saliva sanple with a specific binding agent capable of formn
specific Bpbilsid H%B tonmplex with the anal yte and detecting thf gce
gpecific binding conplex; characterised in that the sallva sanple S
initially contacted W th a sol ution conprising 10

pol yoxyet hyl enesorbitan derivatives of palnmitic and/or Stearic-acids. 2.

A nethod as clainmed in claim1l wherein 2Be sanple es fresh
saliva. 15 3. A nmethod as claimed in claim1 or mmgﬂgﬂ'ﬂt he
surfactant is avail able under the trade mark TV\EEN 10,¢ ,» TWEEN 61,
TWEEN 6 5 or TWEEN 8 0 . 20 4. A nethod as clainmed in any one of

claims 1 to 3, wRBFELAl®Re surfactant is present in an anount of from 0.1%
to 1% by vol une. 5. A nmethod as clainmed in any one of clainms 1 to 4, 25

wherein the surfgetany agbubhogel 8104AEE" 8 LAy3oRE! BF LHATRADIUL DY

7.8. 6. A met ho erei
analyte is an anﬁuﬁ'éb?r W@dln@\tﬂf’@t ﬁ§§Pa%f cﬁ’éitlﬁéngntbﬁaﬁ’me \M@éﬁé‘en t he

anal yte i ssan anhtbedytsRECtbi Gef ot afhél preddide HE iDUpedific AifRiied as
claimed in claimy?7 erein the anti body WO 95/ 26503

PCT/ GB95/ 00714 i SOBP®Ke 1gG isotype. 9. A nethod as clainmed in any one
of clainms 1 to 8,

17. 2 method as claimed in claim 16, wherein the filter
has an effective pore size of from about 3 to 8 um.

10
18. A method as claimed in any one of claims 1 to 17,
further including an initial coarse filtration step.

19. A method as claimed in any one of claims 11 to 18,

15 further including the step of wiping the substrate after
the samplé has been added to it and before attempting to
detect the specific binding complex.

20. A method as claimed in claim 19 wherein a colouring
20 agent which will remain on the surface of the substrate
is added to the sample before the wiping step.

21. A method as claimed in claim 20, wherein the
colouring agent comprises coloured particles of diameter

25 smaller than the pore size of any filters used in
filtration steps but larger than the pore size of the
substrate.

22. A method as claimed in any one of claims 11 to 21,

30 wherein there is immobilised on the substrate a control

| reagent capable of being detected by the same means as
the specific binding complex.

23. A method as claimed in claim 22, wherein the control



wherein the specific binding nolecule is an antigen. 5 10. A nethod as

cl ai ne n19 wherein the antigen is derived fro 11. A

met hodd‘gy}é’li%s?ned in any one of clainms 1 to 10, 10 niL\/‘\ﬁy(;‘ebl\g}r‘t)6)7'[1Jﬁt‘te specific®
bi ndi ng nol. on a solid support for exanple a _
ni trocel l.ul ose_menbr ane  or gl ass or polyner sotid-support. 1Z. A 8§
as cl ai ned | mlmmmum E! n the sghid 15 . support conprises @-
nitrocellulo by an absorbent pad. 13. A -nethod af
claimed in any one of clains 1 to 12, wherein the specific bindi'ng conpl ex
is detected using an 20 antibody, conjugated with a reporter

nol ecul e, thereatehadysbhumgncagabl e of bi nding specifically to the
specific binding conplex. 14. A nethod as clainmed in claim13, wherein the
anal yte 25 is an.H pylori specific antibody of the IgGisotype and the
speci fic bindi ”4- -coRpBuxfastantespiutin ngul i Tl yusgapiabl & mEthaddi ng

specifically tashmrimleaeml&nﬁdﬁ%t her diainlsritmab IzB Cdrd NedmprHsifpl M 14,
wherein 30 t he r@p %ter geule IS ?n enz§nf such s tunéﬁigxgéi
per oxi dae, gl f&6%e Bxitdas&® [&r “dal ¥&r 8818 XPXX?
a fl uorophoredemwhtlatss fdfu@aelsoalln amd /ofro detigiand. ¢ aqm.omdrbuﬁ:ﬁar
.C8|nt glt ”'rggem)' & a%l?zoﬁ nRi AR BAGS e piHOE Rbe 88LLPLAR!aL Qé"lQefol or
ECTyGBgSIOO714°f from 6.8 to 7.8; and optionally, a water soluble salt,

a protein such as BSA and a particulate colouring agent.

10 ‘
25. A kit comprising:

i. a surfactant | solution comprising
polyoxyethylenesorbitan derivatives of palmitic and

15 stearic acids;

ii. a specific binding agent immobilised on a
substrate and capable of forming a specific binding
complex with the analyte; and

20
iii. a detection reagent for detecting the presence
of specific binding complex.
26. A kit for the detection of IgG specific for H.
25 pylori, the kit comprising:
i. a surfactant solution comprising
polyoxyethylenesorbitan derivatives of palmitic and
stearic acids;
30

ii. an antigen derived from H. pylori immobilised

on a substrate; and

iii. a solution of a labelled antibody capable of



partlcles A_met hod as clained in any one of clains 1 further

i ncl udi ngwtcrfé’zgsfoép of filtering the sanple before 5 ﬁﬁﬁ%‘ to
detect the presence of a specific binding conplex. 17. A nmet hod as cl ai med
inclaim16, whéerein the filter has an effective pore sizé of~—from about 3
to 8 Am 10 18. “T“F’Edln any one of clains 1 to 17, {further
i ncl udi ng an mdf‘“ﬂﬁlm!‘mgml ation §tep 19. A nethod as clained in any
one of claims 11 10¢18% 18 % further including the step of wiping the
substrate after the sanple has been added to |t and before attenpting to
detect the specific cIa| med in claim 19
wherein a col ouring %ﬂféj]_ %g@@&v\}ﬁ' %%ﬁ remal n on the surface of the
substrate is added to the sarrpl e before the wi ping step. 21. A nethod as
clainmed in clai m20, awherteids tdaiadduin nglageds canpelishas 26) ovliefein

particles of di ter t f, used
in filtration stat s S5 aFgFate-‘rQ?Jh%ﬁ{?r%g%ggr gg%}gggg%?é%%&%su strat{:aig .

nmet hod as 5l ai mré#.4 n any one of clainms 11 to 21, 30 wherein there |s

i mmobi |l i sed on the substrate a control reagent capabl e of being det ected by
the sane neans as the specific RI ndi ng ,conpl ex. Tat hod %s ai,;ﬂad in
claim22, whereigdfthd r3fF clajmededt | Yhtﬁﬁfn ‘FE}GC aims 2

wherein the surfactant solution further comprises a
colouring agent, for example coloured particles, capable
10 of remaining on the surface of the substrate.

29. A kit as ciaimed in any one of claims 25 to 28,
further including one or more of the following:
a saliva collection device;

15 a coarse filter such as a cotton or cotton wool pad
which may form a part of the saliva collection
device; and
a filter for removing particulate material from the

sample.
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(57) Abstract

The invention relates to a method of detecting an analyte in a sample of saliva which overcomes the problems of known saliva assay
methods. The method involves the use of a surfactant solution which comprises polyoxyethylenesorbitan derivatives of palmitic and/or
stearic acids and is particularly useful for assaying fresh samples of saliva which are particularly prone to give false positive results.




bi ndi ng specifically to human 1gG 27. A kit as clainmed in clairf™5 or _
claim 26, wherein the surfactant solution is a solution as claimed in claim

5 24. 28. A kit as clainmed in any one of clains 25 to 27, wherein the~ ¢
surfactant solution further conprises a colouring agent, for exanple
col oured particles, capable 10 of remai ning on the surface of the

substrate. 29. A kit as clained in any one of clains 25 to 28, further
i ncluding one or nore of the following: a saliva collection device; 15

a coarse filter such as a cotton or cotton wool pad which may forma part
‘of the saliva collection device; and a filter for renoving particul ate
material fromthe sanple
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