VI FACINTNTT RIS e

e

= - hat v

o LeT

. P4
Patents Act 1952 o "6

COMMONWEALTH OF AUSTRALIA

CONVENTION APPLICATION FOR A STANDARD PATENT

We, HYGEIA SCIENCES, INC., a corporation of the State of
Delaware, 330 Nevada Street, Newton, Massachusetts 02160-1432
United States of America, hereby apply for the grant of a
Standard Patent for an invention entitled

"IMPROVED SOL CAPTURE IMMUNOASSAY KIT AND PROCEDURE "
which is described in the accompanying complete specification.
Details of basic application:-

Number of basic application:- 177,114

Name of Convention country in which basic application was
filed:- United States of America

Date of basic application:- 4 April 1988
Our address for service is: F.B. RICE & CO.,

28A Montague St,
Balmain N.S.W. 2041

Dated this %3 day of February 1989
HYGEIA SCIENCES, INC.

ey ‘.//'
By ,f/‘_ o }

Régistered Patéﬁﬁ Attorney

, DI S P T

T 7O ‘mhe Commissioner of Patents,

COMMONWEALTH OF AUSTRALIA

=




»Q

The Patents Act 1952

DECLARATION IN SUPPORT

In support of the (Convention) Application madeby; ~HYGEIA SCIENCES, INC.
' 330 Nevada Street
Newton, Massachusetts 02160-1432
United States of America

for a patent for an invention entitled:
IMPROVED SOL CAPTURE IMMUNOASSAY KIT AND PROCEDURE

I (wy) L. Edward Cannon, Vice President
of and care of the applicant company do solemnly and sincerely declare as follows:

b) I am (WCXX) authorised by the applicant(X for the patent to make this declaration on its behalf.

Dalete tho following if nat a Convenlion Application.

The basic application(x) as defined by section 141 (%exof the Act was prwerat made

in United States of on April 4, 1988
America
in on

in on

by Chzzles C. Ditlow, L. Edward Cannon, Francis X. Cole, Gene A. Davis,
Eric C. Sigillo and Alicia G. Danti

The basic application(s) referred to in this paragraph is (are) the first application(s) made in
a Convention country in respect of the invention the subject of the application.
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b) See Back of This Document

b (are) the actual inventor(s) of the invention and the facts upon which
the actual company
is (a2 entitled to make the application are as follows:

the applicant is the assignee of the invention from the said
actual inventors
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gc&UIHL ﬁ/ﬁ/(/\, Status Vice President
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(567) Ciaim
1. In a process for the
determination and detection of an
immuinologically reactlve analyte in a urine
sample, which process includes the steps of (a)
providing a labellséd ccpponent comprising the
coupling product of a first immunologically
reactive substance and a colored particle, (b)
providing a solid phase component comprising the
coupling product of a second immunologically
reactive substance and a solid phase particle,
{c) forming a mixed agueous suspension of said
components and which ¢ontains a urine sample to
be analyzed for analyte, said sub#tances being
capable of binding directly or indirectly as a
function of the presence of said analyte to
thereby form a filterable, solid phase composite
which contains said colored component, (d)
collecting the couposite on a filter element and
(e) determining or detecting the analyte in the
sample by evaluating, through direat visual
examination, the presence of sz'd colored
component in the collected composite, the
improvemerit of such process which comprises:

voif2



(11) AU-B-30268/89 -2-
(10) 632467
treating the urine sample to be
analyzed for analyte to remove undesirable
contaminants therefrom wlthout atfectlng the
analyte content thereof;
‘ coating sald filter element with
a blocklng agent effectlve to reduce non-
specific binding of unreacted immunologically
reactive substances the;eto;
o including a sufficient amount of
a color forming material in said aqueous
suspension to provide the suspension and
initially the filter element and the collected
COmposite with a color that is capable of
masking the color of the colored particle; and
thereafter removing the color of
the color forming material from the filter
element and the collected composite to expose
the inherent color of the filter element cr of
the colored particle if present,
' whereby flow of aqueous phase
media and unreacted components through the

filter element and direct visual evaluation of

the results of the assay are facilitated and
false positive readings of ceolor on said fllter
element are minimized.
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BACKGROUND OF THE INVENTION
Field of the Invention

The present invention relates to
immunological procedures for determining and/or
detecting the presence or amount of an '
immunologically reactive analyte such as a
ligand or ligand receptor in an aqueous phase
sample. In particular, the invention relates to
improved materi..ls and methodology for detecting
the presence of hormonal analytes such as human
chorionic gonadotropin (hCG) and/or human
luteinizing hormone (hLH) in urine, the presence
of such hormonal analytes hkeing indicative of
conditions such as pregnancy and of phases in
the female menstrual cycle. In another aspect,
the invention relates to improved materials and
metiiodology for use in connection with the metal
sol capture immunoassay procedures and kits
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disclosed in co-assigned US patent No. 4,859,612, filed
October 7, 1987, the entirety of the disclosure of which
is hereby specifically incorporated by reference.
Additionally, the disclosure of the '612 patent provides
an excellent description of prior developments in the
field of diagnostic precedures based on 1mmunochemlstry

‘and reactions.

Description of Prior Activities and Developments

In accordance with certain specxflc procedures
disclosed in said '612 US patent, antibody coated gold sol
particles and antibody coated solid phase particles are
dispersed in an aqueous system containing human urine.

The antibodies are respectively and specificélly
immunoréactive with respect'to different.epitopes on a
searched for'analyte in the urine, and if such analyte is
present, the respective antibodies will immunoreact
therewith to form a collectible, solid phase, gold
particle containing immunocomposite which may then be
collected on a filter element mounted in a suitable
collection device. Such collet«tion devices are the
subject of ahotherfcd~assigned US patent No 4,999,163,
filed October 13, 1987. The entirety of the disalosure of

the '163 patent is also specifically incorporated herein

by reference. The collected gold sol particle containing

-compoSite has a distinctive pink to purplish coloration

that is readily visually detected upon observation with
the naked eye. The intensity of the coloration of the
composition,
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generally speaking, is directly related to the
amount of analyte that is present in the sample.
In the past, false positive readings
have sometimes been the result when procedures
such as those disclosed in the élgbs-appizﬁggten--
were used to test for hCG or hIH. The exact
causation for such false readings is not
completely understood; however, it is believed
that the false positive readings are the result
of “uveral separate_phenomené. Firstly, human
urine contains certain sedimentation which may
tend to clog the pores of the collection filter
and prevent, or at least inhibit flow of the

agqueous reaction phase through the filter,

Tuus, gold particles carrying antibodies which

‘have not reacted to form an immunocomposite may

be prevented from flowing through the filter and
as a result will be non-specifically present on
the filter even after washing to exhibit the
pinkish to purplish coloration that is the
inherent characteristic of the gold sol
particle. Secondly, collection filter membranes
of the type utilized in connection with the
present invention sometimes have a tendency to
non-specifically bind unreacted antibody so as
to rietain unreacted gold sol particles on the
t9llection membrane. ' Thirdly, certain
substances in urine may act to increase the
tendency of the collection filter element to
non-specifically bind unreacted immunoreactive
substances. Additionally, the pinkish to
purplish environment that surrounds the test
materials and reaction phase may provide an
optisal impression that persists to cause an
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uncolored collection filter to appear slightly
pink to an untrained eye, even after washing,
and thus the test may'provide a false appearance
of being slightly positive or at least an
appearance that is confusing.

' The presence of contamination in urine
has been addressed previously in "Principles of
Biochemistry", White, Handler, Smith, Hill
Lehman, 6th Edition, McGraw-Hill, at page 1077,
where the contaminants are described as
consisting of nucleoproteins or microproteins
together with some epithelial cells. Such
phenomena has also been recognized in U.S.
Letters Patents Nos. 3,873,68% and 4,270,923,
However, in none of these prior disclosures is

there any mention that such contaminants might

interfere with an immunoassay procedure by
clogging a collection filter, by enbancing the
tendency for the filter to bind non-specifically
with immunoreactive substances, or by otherwise
interfering with the filtration operation.
Rather, in the case of both such prior patents,
the urine contaminants caused a turbidity which
interfered with the agglutination procedure
employed, and in each case a specific solid
contact material was used, hopefully to remove
the turbidity causing materials without
disturbing the analyte content of the urine.
However, these and other attempts to remove
undesirable impurities from urine samples have
sometimes resulted in removal also of the
analyte that is to pe determined and/or

detected, thus foiling the entire procedure.
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INVENTION
The present invention provides relief
from the shortcomings described above and
generally enhances the immunoassay procedure.

S Y OF

In particular the invention minimizes the
tendency for false positive observations to be
made in connection with procedures and kits
wherein a visually detectable reaction product
is collected and observed directly visually on a
collection element such as a filter. Thus, in
an important aspect the present invention
relates to a process for the determination and
detection of an immunologically reactive analyte
in a urine sample, which process includes the
steps of (a) providing a labelled component
comprising the coupling product of a first
immunologically reactive substance and a colored
particle, (b) providing a solid phase component
comprising the coupling product of a secord
immunologically reactive substance and a solid
phase particle, (<) forming a mixed aqueous
suspension of said components and which tontains
a urine sample to be analyzed for analykte, said
substances being capable of blnding directly or
indirectly as a function of the presence of said
analyte to thereby form a filterable, solid
phase composite which contains said colored
particle, (d) collecting the composite on a
filter element and (e) determining or detecting
the analyte in the sample by evaluating, through
direct visua’ examination, the presence of siid
colored particle in the collected composite. 1In
particular the invention provides an improvement
of such process which comprises the steps of
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treating the urine sample to be analyzed for
analyte to remove undesirable contaminants
therefrom without affecting the analyte content
thereof; coating the filter element with a
blocking agent effective to reduce non-specific
binding of unreacted immunochemically reactive
substances; including a sufficient amount of a
color forming material in the agqueous suspension
to provide the suspension and initially the
collected composite with a coloration that is
capable of masking the color of the colored
particles; and thereafter removing the color of
the color forming material from the collected
composite. Through the use of the improved
process thus described, the flow of aqueous
phase media and unreacted components through the
filter element and direct visual evaluation of
the results of the assay are each facilitated,
whereby false positive readings of color on the
filter element are minimized.

In accordance with the more specific
aspects of the invention, the colored particle
may comprise a gold sol particle, and the color
forming material may provide the suspension with
a green or blue coloration. In accordance with
another specific aspect of thke invention, the
urine sample may be treated to remove
undesirable contaminants by contacting the
sample with a material having hydrophilic
characteristics dispersed on the surface of a
porous carrier member. In znother more specific
aspect of the inventijon, the blocking agent may
comprise polyvinyl pyrrolidone.
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In another respect the present
invention provides a process for the
determination and detection of an
immunologically reactive ligand in a urine
sample, wherein the process comprises the steps
of: providing a labelled component which
comprises the coupling product of a first
antibody to said ligand and a metal sol
particle, said component being of a size and
character to enable the same, upon dispersion in
an aqueous medium, to form a generally stable
suspension of the labelled component; providing
a solid phase component which comprises the
coupling product of a second antibody to said
ligand and a solid phase particle of a size and
character to facilitate the maintenance of a
generally stable suspension of the solid phase
component, said first and second antibodies
being different and each being specifically
immunoreactive relative to a respective
different epitope of said ligand; treating the
urine sample to be analyzed for sald ligands to
selectively remove from the urine contaminants
which might interfere with further
immunoprocessing and fil%ration of an aqueous
system containing the treated sample; forming a
mixed aqueous suspension of said labelled
component and said solid phase component and
which contains said treated urine sample, said
components being capable of being bound together
by said ligand to present a filterable solid
phase composite that contains said metal sol
particle; including in said suspension a
sufficient amount of a color forming material to
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provide said suspension with a coloration that
is capable of masking, that is hiding, the
inherent coloration of the metal sol particle;
allowing the suspension to incubate for a
sufficient amount of time for immunoreaction to
take place; coating a filter element with a
blocking agent effective to reduce non-specific
binding of unreacted antibodies thereto;
filtering the incubated suspension using the
coated filter element to thereby collect the
composite on the coated filter element, said
filter element and said collected composite
initially having a coloration resulting from the
presence of the color forming material; and
washing the filter element and the collected
composite to remove the color forming material
and thus expose the inherent color of the filter
element and of the metal particle if present,
whereby to facilitate flow of aqueous phase
media and unreacted components through the
filter element and direct visual observation of
the inherent color of the metal sol particle in
the composite on said filter element.

In one aspect of the invention, the
invention provides a process for treating the
urine sample to be used in an immunological
diagnostic procedure so as to remove undesirable
contaminants from the urine without affecting
the analyte content thereof. As set forth
above, the undesirable components may clog the
collection filter and/or may increase the
tendency of the filter to bind non-specifically
with unreacted immunoreactive substances. In
accordance with the invention, the process for
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treating the urine sample includes the steps of
providing a member comprising a solid surface
and material dispersed on said surface that is
capable of providing the surface with
hydrophilic characteristics, and then contacting
the urine sample to be treated with *he
hydrophilic surface of the member. More
specifically the member may comprise a porous
plug and the surface thereof where the
hydrophilic material is dispersed may comprise
the external and interstitial surfaces of the
porous plug. More particularly, the porous plug
may be formed from an ultra high molecular
welght polyethylene material and preferably has
a nominal pore size of about 10u. Preferably
the material capable of providing the surface
with hydrophilic characteristics may be a
detergent or other amphipathic material.

The invention also provides a device
for contacting and treating a urine sample to be
used in an immunological diagnostic procedure so
as to remove undesirable contaminants from the
urine without affecting the analyte content
thereof., Such device, in accordance with the
invention, comprises a contact member having a
solid surface and a material dispersed on the
surface of the mswber and capable of providing
the surface with hydrophilic characteristics.
Preferably the device comprises the porous plug
described above which has a detergent material
dispersed on its surfaces. In an important but
specific aspect of the invention, the device may
include a plastic dropper member comprising a
bulb and a hollow nozzle and the plug may be
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mounted in the nozzle of the dropper. Thus, the
urine is bhrought into contact with the surfaces
of the plug that are coated with a detergent
material by operating the dropper member to
first suck urine through the porous plug and
into the bulb and then reversing the flow of the
urine to expel the treated urine from the
dropper back through the plug. In this aspect
of the invention it has been found that the
hydrophilic characteristics of the coated
surfaces provided by the detergent or other
amphipathic material also promote the flow of
urine through the porous plug.

In another important aspect, the
invention relates to an immunological diagnostic
procedure wherein an immunological reaction is
conducted in an aqueous phase and the results of
the reaction are evaluated by visual observation
of a colored reaction product collected on a
solid collection surface. 1In accordance with
the invention,; such procedure is improved by
providing the aqueous phase and initially the
collected reaction product with a coloration
that is capable of masking the inherent color of
the collected reaction product. Such procedure
provides a sharp and distinctive differential
between the color of the reaction system and the
color of the reaction product on the collection
surface to thereby prevent optical
misconceptions created when the reaction system
and the reaction product are always of the sains
color and avoid the temptation and tendency tor
an untrained observer to see a color on the
collection device when there is actually no

T
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color there. For example, when the colored
reaction product is a solid phase
immunocomposite that contains gold sol particles
and thus has a generally pink to purplish hue,
the aqueous phase may be provided with an
essentially complimentary green or a blue or
blue green coloration capable of masking the
pink to purplish hue of the immunocomposite.
When the immunocomposite is collected on the
collection surface the coloration thereof
becomes intensified so that the same is visible.
When the amount of immunocomposite is relatively
low, a washing step may preferably be utilized
to remove residual green coloration from the
filter element and thus completely expose the
pink to purplish coloration of the collected
reaction product. The change in color in eithar
case is distinct and apparent. oOn the other
hand, 1if the test is negative and there hiés been
no collection of colored reaction product on ihe
collection surface, upon washing the gre&w
coloration away, the surface becomes apparently
white and there is no residual visual tendency
to see a pink to purplish coloration. If the
preferred test procedure includes a washing
step, the green coloration may thus provide a
control which informs the user that the wash
step has not yet been performed.

In conventional procedures, when the
reéaction media is initially poured through a
collection filter, the filter retains a pinkish
to purplish ¢coloration because such coloration
is contained in the reaction media. N&imally
the collection surface is then washed and such
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washing is intended to wash away all color which
is not specifically contained in an
immunocomposite as a result of a positive test.
Thus, the collection surface desirably changes
from a pink to purplish coloration to white.
However, some human eyes lack the ability to
adjust sufficiently rapidly and there is
tendency to continue seeing the pink to purplish
coloration even when no such coloration remains
on the collection surface. This tendency
results in false positive observations. o0On the
other hand, when the masking coloration of the
present invention is used, as the reaction phase
is brought into contact with the collection
surface, the latter and any immunocomposite
collected thereon take oh the coloration of the
masking dye. Upon washing, when the test is
positive the color of the collection devica
sharply changes from the color of the mask to
the generally pink to purplish coloration of the
gold sol particle. oOn the other hand, when the
test is negative, upon washing the coloration of
the collection surface sharply changes from the
color of the mask to white and there is no
tendency to try to continue to see a pink to
purplish hue on the collection surface since the
eyes of the user have not previously been
eéxposed to the pink to purplish coloration of
the positive result,

In another aspect the invention
provides an immunological diagnostic kit
containing materials for conducting an
immunological procedure wherein an immunological
reaction is conducted in ah aqueous phase and
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the results of the reaction are evaluated by
visual observation of a colored reaction product
collected on a solid collection surface. 1In
accordance with the inVention, the kit includes,
as a component thereof, an amount of a color
forming material to be included in the aqueous
phase during the reaction, said color forming
material being capable of providing the aqueous
phase with a coloration which masks the inherent
color of the reaction product. Preferably the
color forming material should also be capable
upon contacting the collection surface of
initially providing the collection surface and
the collected reaction product thereon with the
coloration of the color forming material, and of
peing rinsed away from the surface of the filter
and the collected product to unmask and expose
the inherent color of the ccllaction surface and
of the collected immunocomposite for visual
observation.

The invention also provides a method
and means for preventing non<specific binding of
unreacted immunologically reactive materials to
the collection surface which comprises coating
the latter with a blocking agent. Preferably
the blocking agent comprises polyvinyl
pyrrolidone.

BRIEF DESCRIPTION OF THE_DRAWINGS

Figure 1 is a cross-sectional view of
a droppéer member useful in accordance with the
principles and coiicepts of the present
invention;
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Figure 2 is a view of a porous plug
used in conjunction with the dropper member of
Figure 1;
. Figure 3 is a cross-sectional view of
5 an assembled device consisting of the dropper
member of Figure 1 and the porous plug of Figure
2; and
Figure 4 is a cross-sectional view of
a collection device useful in accordance with
\ ":2 DETAILED DESCRIPTION OF,PREFERRED EMIODIMENTS
%:'\\,JE In accordance with the present

! ] [ 9 4 L3
% A ~ 10 the invention.

invention, a process is provided for determining
and detecting immunological reactive analytes,

» _ 15 particularly in urine samples. In particular

i}_ the invention provides improvements for the

procedures, materials and kits described in co-
pending application Serial No. 105,285 referred
to above. The invention also provides

20 methodology and a device for treating urine
samples to be used in an immunological
diagnostic procedure so 5s to remove undesirable

contaminants from the urine without affecting
o the analyte content thereof. Additionally, the
v 25 invention provides procedures and kits wherein
the visualization of the assay results is
improved by means of an optical effee&t.
Further, the invention provides a procedure and
means whereby the visualization of the test

30 results on a collection filter is improved by
minimizing non-specific binding of unreacted
substances to the collection filter.

J0S

. "\\ A.
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In a preferrec commercial usage of the
invention, the same is applicable to assay
format Ix(i}o and (g) descrlbed in said

On the other
hand, the invention has more universal
application, and might in fact be utilized (1)
where urine samples need to be treated for
removal of undesirable contaminants without
effecting analyte content, (2) where colored
reaction products are collected on solid
surfaces for direct visual observation and/or
(3) where it is desirable to prevent non-
specific binding of unreacted immunologically
reactive materials to a surface where reacted
materials are collected for evaluation of assay
results.

In accordance with the present
invention, procedures, kits and materials are
provided for determining pregnancy by detecting
the presence of hCG in urine and for determining
critical phases in the menstrual cyzle by
detecting the presence of hLH in urine. The
present invention is particularly applicable to
home diagnostic test kits for use by untrained
persons. In the simplest form of the present
invention, urine is treated for removal of
undesirable contaminants and is mixed with test
chemicals which include a distinctively colored
dye material. After approximately 5 minutes the
mixture, which is the color of the dye m&terial,
is poured onto the surface of a filter elenent
which is a part of a device which promotes flow
of liquid through the filter. Initially the
surface of the filter is the color of the dye
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material, but upon rinsing the color of the dye
material disappears, whereupdn, if the test is
positive the filter element will have a
distinctive pink coloration, and if the test is
negative the filter element will be
distinctively white. _

_ The pr@cedure for the pregnancy test
is based upon the principle that when conception
has Qccurréd, the humén body begins to produce
hCG, the pregnancy hormone. hCG is absorbed
into the blood, and is responsible for stopping
the menstrual cycle. hCG also passes lnto the
urine, where its presence is most easily
detected. The procedures to which the present
invention particularly apply provide a «<olored
result, most usually a pink coloration, if hcCG
{s present in the urine. The longer the subject
has been pregnant, the darker the color will be
because there is more hCG present in the urine.

If the test results are negative, no
hCG has been detected in the urine indicating
that the subject probably is not pregnant.

Identical test procedures may be
utilized for detecting the sudden surge of
luteinizing hormone (a fertility_hormone)'that
indicates, ovulation should occur within a short
period of time, generally about 12 to 24 hours.
Using such test, a person is in a position to
predict the time period that she is most able to
become pregnant, thus providing time to plan and
maximize chances of conception. -

' _ Desirably, kits designed'for home use
by untrained persons should be rapid and
reliable. In particular such kits should
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~ . minimize the possibility of the user making

% false readings of the test results. The present
invention is particularly directed to minimiring
false readings in assay procedures.

5 In accordance with the procedures of
12 (JS faten
Examples IV(f) and (g) of sa1d-¥385—appliaaeien7
the reaction mixture is poured onto a collection
matrix. Theoretically, if the assay is
positive, the matrix will achieve a pink
coloration, whereas if the test is nagative the
color of the capture matrix will remain
unchanged, usually white. False positive
readings of the color on the collection matrix
may result from a number of phenomena; however,
15 it is believed that the principal reasons for
false readings are slow flow of the reaction
mixture through the filter, non-specific binding
of otherwise unreacted immunoreactive materjals
to the collectiori substrate, and the inher#nt
20 subjective nature of optical perceptions. With
regard to the first two phenomena, it is pointed
out that in accordance with the assay procedures
e e 5 Ex‘amples IV(f) and (g) of the 285 '6(2 (S
}aa%&enq small gold sol particles with
25 antibodies attached and latex particles with
antibodies attached are brought into contact
with a urine sample. If the searched for
analyte is present, the latex particles and the
gold sol particles become joined together
30 through the antigen to thus form an
immunocomposite which is large enough to be

-
Q

filtered from the reaction mixture.,
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Upon collection of the
immunocomposite, its inherent coloration due to
the presence of .the gold sol particles therein
becomes concentrated on the collection surface
to there provide a pink to purplish coloration.
If there is no analyte in the urine sample, such
composites are not formed and the inherently
colored gold sol particles remain so small that
they theoretically cannot be captured by the
capture filter element. However, if the flow
through the filter element is impeded, the
otherwise mobile gold sol particle might be
unable to flow through the filter. Thus, the
inherent coloration of the gold sol particles
will appear on the capture element even though
no immunocomposite has been formed. Also, there
is a possibility that unreacted antibodies on
the gold sol particles might non-specifically
bind to the surface of the collection element.
In this latter regard, the undesirable
contaminants in urine may include components
which stick to the filter element and/or alter
its properties so as to increase the tendency of
the filter element to bind non-specifically with
unreacted immunoreactive substances. In either
case, slow flow of liquids through the
collection filter or non-specific binding of
antibodies to the filter element, false positive
readings are the result.

Another source of false positive
reading of the results of such an assay might be
<onsidered to be the result of optical
misconceptions and false impressions.

Ordinarily the reaction mixture has a pink
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coloration which is the result of the gold sol
particles in the reaction mixture. Whether or
not the subject analyte is present in the
reaction mixture, the reaction phase mixture
generally has a coloration resulting from the
gold sol particles. When the mixture is then
poured onto the capture media, the latter
becomes at least slightly colored by the
reaction phase, whether or not the test is
positive. A rinse step is typically utilized to
rid the capture element of non-specifically
bound materials; however, the eye is not always
responsive to the elimination of coloration from
the collection element. That is to say, there
is a tendency for the human observer to have his
or her observation capabilities hindered by
memory of the pink coloration. It is sometimes
difficult to clear the mind of the pink
coloration so as to be sure that the pink
coloration has been removed upon washing. The
present invention provides a method and
materials for eliminating the false positive
impression by masking or hidirg the inherent
coloration of the colored particles in the test
system by incorpcrating a dye material in the
test system to thus improve the optical
distinction between negative and positive
readings.

In accordance with the preferred form
of the invention, which provides a test
procedure for detecting the presence of hCG in
the urine at levels of akout 50 mIU/ml or
greater, it has been found that the color green
may be used to mask the inherent pink coloration
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of the gold sol particles. Blue has also been
used tc mask the gold sol coloration, '
particularly in tests for hlH. The selection of
the color and quantity of the masking material
to be used for a given situation must éimply be
made somewhat empirically using the criteria
that the color of the color forming material and
the concentration thereof should be sufficient
to provide the test system and initially the
collection element and the collected
immunocomposite with a coloration that
completely hides or masks the color of the

colored particle. The amount of the colored

masking material to be used in a given test is

‘dependent upon the intensity of the coloration

of the colored labelled compecnent in the
reacﬁioh system. More intense coloration of the
colored labelled component requires a greater
amount of masking material to effect the mask.
Suffice it to say that the whole idea is to
eliminate the coloration that is characteristic

of a positive result from the environment of the

test prior to the visual evaluation of the test

result. Thus, the color provided by the masking.

material should be distinctively and sharply
different from the coloration provided by the
labelled component, and preferably} although not
necessarily, may be generally complimentary
thereto. -

To improve the flow of materials
through the collection filter element and/or
minimize non-specific binding of immunoreactive
substances thereto, the invention provides for
the treatment of the urine sample to remove
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undesirable contaminants therefrom without

affecting the analyte content of the sample. In

accordance with a pfeferred form of the
invention, the urine is brought into contact

“with surfaces of a porous carrier member that

are coated with a material capable of increasing
the hydrophilicity of the carrier member
surfaces, the latter generally initially being
hydrophobic in character. A porous member is
preferred, in accordance with the present
invention, to maximize the contact surface
available in a small volunme.

A particularly effective device for
treatment of urine to remove certain undesirable
materials therefrom is illustrated in Figs. 1
through 3 of the drawings. The illustrated
device comprises a one piece, preferably blow
molded, polyethylene body 10, comprising a
flexible bulb 12 at one end and an elongated,
cylindrical houéing or nozzle 14 at the other
end. The device 10 does not need to be very
large because it is to deal with relatively
small quantities of materials, and the same is
designed to be discarded after use. A
commercially valuable form of the dropper device
might be approximately 2 3/4 inches long, with a
flexible bulb 12 that is 1/2 inch in diameter
and with a nozzle 14 that is approximately 1/4
inch in diameter. The device might have a wall
thickness that is'approximately .023 inches in
thickness. The wall thickness of the dropper
may be varied for purposes of adjusting the flux

or fill time of the dropper. Desirably the

filter dropper should £ill with urine in about 3
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seconds. The flux time may be varied by
adjusting the physical properties of the
dropper, including‘the pore size and void volume
of the filter member and the hydrophilicity of
the latter provided by the coating material. A
tight fit between the plug and the internal
diameter of the nozzle 14 is desirable to avoid
bypass and thus the force fit of the piug into
the nozzle is an important factor. o

‘ A porous, ultra high molecular\weight
polyethylene plug 16, having an outer diameter
slightly larger than the initial inner diameter
of nozzle 14, is forced into the latter as
illustrated in Figure 3, where it can be seen
that the plug 16 causes distension of nqzzie 14
and creates a frictional fit to hold plug 16 in
place during operation. - |

| Plug 16, which may have a nominal pore

'size in the range of from about 10s to about
354, and preferably of about 1bp, may preferably

be constructed of an ultra high molecular weight
polyethylene miterial that is essentially
hydrophobic in character. In accordance with

~ the invention, the external and interstitial

surfaces of the plug material are coated with a
material to increase the hydrophilicity of the
surfaces of the plug.

A porous material which has been faund
to be useful in connection with the construction
of plug 16 is available commercially from Porex
Technologies of Fairburn, Georgia. The
material, known as LABPOR, is available in
cylindrical portions having a diameter of
approximately .25 inch and a length of
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. approximately 0.34 inch, all as illustrated in

Fig. 2. The inner diameter of nozzle 14 may be
adjusted to a value slightly less than the
diameter of the rod to provide a snug frictional
fit when the plug 16 is initially forced into
the nozzle 14. The ultra high molecular weight
polyethylene porous plug material is available
from Porex in a variety of pore sizes, void
volumes and material hardnesses. These
parameters may be varied to provide the desired
process characteristics. Moreover, other porous
materials having a large surface area to volume
ratio should be useful in connection with the
invention. The major criteria simply being to
provide a device having surface arsas which may
be coated with a material which provides
hydrophilic characteristics so that the device
is able to effectively remove undesirable
contaminants from the urine without disturbing
the analyte content thereof, while at the same
time facilitating reasonably rapid flow of urine
through the treatment device.

As set forth above, the important
purpose of the urine treatment device is to
remove particulate contaminants from the urine
so as to enhance the flow of the assay liquid
phase through the filter element and minimize
non-specific binding in situations where assay
restlts are to be visually evaluated. An
important criteria in the selection of the
porous plug, then, is to select a treatment
device which removes undesirable contaminants
from the urine so that the collection filter
remains unclogged and non-specific binding is
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diminished and the test sample is able to flow
through the collection filter element in a
period less than about 1 minute or so.

In accordance with the invention, the
interstitial and external surfaces of the porous
plug are coated with a material capable of
improving the overall hydrophilicity of the plug
surfaces and enable the plug to more efficiently
remove undesirable contaminants from the urine,
but without affecting the analyte content. As
discussed above, the problem of contamination of
urine is known, for example, from United States
Letters Patent No. 3,873,682 and 4,270,923,
These prior patent disclosures both address the
problem by relying on the chemical
characteristics of the fibrous material itself
to attract and remove contaminants from urine,
In the present case, however, the surfaces,
including the interstitial surfaces, of the
porous plug are coated with a material capable
of providing the plug surfaces with hydrophilic
characteristics which operate to facilitate
retention of undesirable contaminants within the
interstices of the plug, promote flow of fluid
through the plug and prevent adherence of
analyte to the coated surfaces,

In the broadest aspects of the
invention, the coating material should be one
which is capable of staying in place on the
surfaces of the plug and of providing such
surfaces with hydrophilic characteristics.
Suitable materials are materials with
hydrophilic characteristics such as detergents,
proteins and peptides, including BSA, and
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. polymers having hydrophilicly active sites along

the chain. Preferably the material may be
amphipathic with hydrophobic characteristics to
achieve adhesion to the surfaces and hydrophilic
characteristics to perform the contaminant
removing function in accordance with the
invention. A particularly desirable material
capable of providing the desired hydrophilic and
hydrophobic characteristics comprises
polyethylene glycol p-isooctylphenyl ether, a
detergent material which is available
commercially and is sold under the trade names
Igepal CA 630, Antarox A-200, Triton X and
Nonidet P-40. oOther useful detergents include
Tween-20, a detergent comprising polyethoxide
units, and sodium dodecyl sulfate. The
hydrophilic material may preferably be dispersed
on the external and interstitial surfaces of tho
porous plug by simply immersing such plugs in a
solution containing the material having
hydrophilic characteristics. In the case of the
preferred detergent, the plugs may be immersed
in a solution containing about 2.0 grams of
Nonidet P-40 in 2.0 liters of 2-propanol. An
immersion time of about 15 minutes should
suffice for the amphipathic material to
effectively be absorbed onto the surfaces of
each plug.

It 1s also possible to remove
undesirable contaminants from urine utilizing
simple filtration., Both surface filtration and
depth filtration have been utilized with some
measure of succass. When depth filtration is
utilized, flltered material is occluded within




)

i Lo

o—/

L

10

15

20

25

v

~ the filter element as suggested by Goldberg in

United States Letters Patent 3,862,030, column
2, lines 13-18. When such depth filters are
utilized in connegtion with the present
methodology, reliance is made on the fact that
it is difficult, if not iﬁpossible, to dislodge
the filtered material from the filter during
reverse flow of the urine, and thus, ‘when a
device such as the dropper device 10 utilizes a
depth filter instead of the plug 16, the urine
is filtered as it is sucked into the device, and
then when it is pushed back out the occluded,
filtered material canrot be removed from the
filter by such hack-flushing. Accordingly, the
undesirable material may effectively be removed
from the uiine.

When surface filtration is utilized,
the filtered materials which are desirably
removed are not. occluded deep within tlie filter.
Accordingly, another procedure has been proposed
so as to enable the use of surface filters.

The undesirable materials are filtered and
remain on the outside of the filter during the
movement of the urine into the hulb., Then,
before the filtered urine i{s utilized in a test
procedure, several drops mav ke pushed back
through the filter to back-flush the same and
remove theé undesirzble materials from the
external surface of the filter. The thusly
cleaned filter surface permits expulsion of the
remainder of the filtered urine from witfiin the
device. In a devica of essentially the
dimensions of the device dui~ribed abeve, and
utilizing commercially available surface filter

!
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elements or materials such a diatomaceous earth,
the discarding of three drops has generally
proven sufficiert to effectively eliminate the
undesirable material from the surface of thy
filter.

In connection with the present
invention, the use of a small, integrated unit,
such as the dropper device 10 illustrated in the
drawings, is necessary for purposes of the
overall economics of the procedure and test kits
amploying such procedure. In this regard, such
kits are designed for home use by technically
untrained people and it is desirable to employ a
small dropper unit which is suitable for a
single use and can then be discarded. 2-way
flow of the urine through the plug is also
desirable for purposes of holding down the cost
of the device. 2Z-way flow necessitates the use
of (1) back-flushing to eliminate undesirable
materials by discarding the first several drops,
(2) a depth filter which occludes the filtered
material and eliminates the necessity for back-
flushing, as suggested by Goldberg in the '030
patent and/or {3) use, in accordance with the
preferrad aspects of the present invention, of a
treatmaent surface coated with a material which
provides hydrophilic properties for effectively
removing undesirable contaminants from the urine
sample.

Another factor that improves the
overall performance of the porous plug member 16
of the present invention i the fact thaf the
sane is wedged tightly into the nozzle 14 of the
filter device 10 so ay to form a tight
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frictional fit between the inside of the nozzle

and the outer periphery of the porous plug, as

is illustrated in Fig. 3. As a result, bypass
of fluid material, either during the intake step

é 5 or the expulsion step, is minimized.

‘4 When the preferred form of the
invention is utilized, that is, when the device
as described in the drawings is utilized and the
porous plug element 16 comprises a porous ultra

10 high molecular weight polyethylene plug and the

S . same is coated with Nonidet P-4() detergent and

’ the plug is wedged into the end the nozzle as

illustrated, extremely good results are obtained
‘ and clogging of the capture filter element and
; 15 nin-specific binding of immunoreactive

substances thereto are essentially completely
eliminated.
A capture device of the sort described
hﬂé%%t?zé 1n‘said co-pepdlng o ‘ E
20 “Né+—183246- may preferably be utilized in
accordance with the preferred form of the ‘
present invention. Such device is illustrated
, in Fig. 4 where it is designated by the
e reference numeral 110. Device 110 comprises a
25 cup member 112 encompassing a chamber 114 for
receiving liquid residues from an immunoassay
procedura. ' An absorbent plug 116 is located in
the chamber 114 for promoting flow of liquid
into the chamber. A separator 120 is positioned
30 - atep plug 116 and a capture element 118 is
positioned on separator 120. The capture
element 118 is held in place by a lid element
130 which may be welded to the annular upper
flange 122 of cup membe: : 7 and provides a
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; funnel shaped throat 140 for directing fluid

onto the surface of the capture element 118 and
concentrating the captured immunocomposite. The
device K6 is ,described in greater detail in said

Y63 patént

and further description is not
necessary here. Suffice it to say that for

_purposes of the present invention, a preferred

capture element 118 is made up of borousilicate
glass microfibers bound together with an resin
binder. Such filter elements are available
commercially. A particularly preferred
commercially available filter element is the
Millipore, type AP-25 filter. The preferred
filters are depth filters and the selection of
the same must generally be made empirically,
considering both retention efficiency and flow
characteristics, considerations which must be
balanced in order to achieve optimum results.
Needless to say, for purposes of the present
invention, the filter must have an appropriate
retention efficiency to retain the composite
materials formed through the immunoreaction
which occurs when the unknown analyte is present
in.the test solution. On the other hand, the
flow characteristics of the filter must be such
that the liquid reaction media is able to flow
through the filter in a short period of time,
preferably 1 minute or less, when the filter is
in an unclogged condition.

In a particularly preferred form of
the invention, the borosilicate microfiber glass
filter element may be treated with a blocking
agent effective to reduce non-specific binding
thereto of unreacted immunologically reactive



Jeu S p PRTREE T

[ 2 N
LR ¢

L
el

10

15

20

25

30

-30 -

substances. In particular, the filter element
should be treated with a blocking agent
sufficient to prevent non-specific binding
thereto of the antibodies utilized in accordance
with the preferred form of the invention, that
is, the antibodies used for detecting the
presence of hCG or hIH. A particularly useful
blocking agent for purposes of the present
invention is polyvinyl pyrrolidone (PVP). Such
treated filter elements may be prepared by
contacting the filter element, either before or
after sizing, with an aqueous immersion solution
comprising PVP K-90 at a concentration of about
10 grams PVP per liter of solution.

The capture filter element thus
prepared is utilized in accordance with the
present invention as the element 118 of device
110 for capturing and collecting the
immunocomposite formed in the course of the
assay of the invention.

As set forth above, in the
particularly preferred form of the invention,
the same is utilized for detecting the presence
of hCG using assay procedures which are
generally the same as those that are described

( ? Exaﬂglgﬁ IV(f) and (g) of said co-pending
Jia%slg%ﬁiéeaé§enr The antibody coated gold sol

particles may be prepared essentially as set
forth in the prior application and preferably

the gold sol particles should have a diameter of
approximately 30 nm. (See G. Frens, Nature,

241, 20-22 (1973)). The preferred antibody for
coating the gold sol particles is the 2G9
antibody describea in said prior %285 !4(2 fufgmf.
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. —applieatienr The antibody coated gold sol

%Parti:#:sfpay be processed as set forth in the

to produce a final product,
which comprises a suspension of the gold
labelled probe particles which may then be used
as the labelled component in the preferred
immunoassay of the invention. Thus, the
labelled component comprises the 2G9 antibody
(an immunologically reactive substance)
conjugated to an appropriate amount of 30nm gold
sol particles (a colored particle). The 2G9
gold probe suspension may be filtered, assayed
and stored using conventional techniques. For
storage purposes, the 2G9 gold probe particles
may be stored as a suspension in a storage
buffer or lyophilized and stored as a freeze
dried solid.

In the preferred form of the
invention, the assay procedure further involves
the use of a solid phase component which
comprises the coupling product of a second
immunologically reactive substance and a solid
phase particle. In this regard, it is to be
noted that the preferred assay involves a
sandwich reaction wherein the gold probe
includes a first antibody tec hCG, referred to
above as 2G9 antibody. The sandwich assay also
involves the use of a second antibody to hCG,

which is referreqéﬁa as iﬁ antibody and
described in said-*aslfbppiieae4env Manifestly,
the 2B2 antibody and the 2G9 antibody are
specifically immunoreactive with respect to

different sites or epitopes on the hCG molecule.
That is to say, 2B2 antibody reacts with the hceG
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molecule at 1 specific apitopic site, while the
2G9 antibody reacts with the hCG molecule at a
different, spatially removed specific epitopic
site. Thus, when the test is positive, a
composite made up of the gold sol particle, the
2G9 antibody, the hCG molecule, the 2B2 antibody
and the latex particle is formed. Such
composite is sufficiently large to be captured
on a filter element where the inherent and
distinctive coloration of the gold probe
particles may be visually observed.

Although the present invention is
described as pertaining to sandwich assays, it
is to be understood that the invention is
broader in scope and has application also in
connection with competitive and/or inhibition
type assays: for example, where the
immunologically reactive substance coupled to
the colored particle is specifically reactive
relative to the immunologically reactive
substance coupled to the solid phase particle.
Thus, the composite containing the colored
particle is formed by direct specific reaction
between the first and second substances.

A 2B2 antibody/latex particle probe
for use in connection with the preferred form of
the invention, may be prepared using any of the
various methods and materials, disclosed and
, , , . . ‘612 £2+en¥: i
described in said co-pending
Moreover, the invention is not limited to the
use of latex and there are numerous other solid
phase particles known to those skilled in the
art which might be used with equivalent results.
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Many such solid phase particles are described in
said ipeti—applications 4/2 patent.

In accordance with the preferred
embodiment of the preésent invention, the 2B2

ol

antibody/latex probe particles are prepared by
conjugating the 2B2 antibody to 0.99u
carboxylated modified latex particles
(Polysciences). A 2B2 antibody/latex conjugate
| suspension is processed using known methodology
10 so that the final product contains the 2B2
S antibody carried by an appropriate amount of the
<o 0.99u carboxylated modified latex particles.
' For storage purposes, the 2B2 antibody/latex
probe particles may be stored as a suspension in
15 a storage buffer or lyophilized and stored as a
freeze dried solid.
; In a preferred form of the invention,
; an admixture of freeze dried latex probe
particles and freeze dried gold sol probe
20 particles may be provided in a single test
container (or vial) containing an amount of each
probe needed for conducting a single test. The
; ' admixture of freeze dried particle may be
i prepared by forming a single dispersion
25 containing both species of particles and freeze
drying the particles together. This provides a
simplified kit for commercial purposes.
Additionally, other ingredients to be included
in accordance with the invention, such as, for
30 example, the color forming material, may be

incorporated in the test container at this time.
To this end, in accordance with a preferred form
of the invention, a green food color dye

material may be incorporated as an ingredient in
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one or both probes prior to freeze drying or may
be simply added to the test kit mixture after
freeze drying.

Each individual test should preferably
contain gold probe particles consisting of about
2.754g of 269 antibody conjugated to about 0.27
ODg33nm units of 30nm gold sol particles, latex
probe particles consisting of about 6.04g of Z82
antibody conjugated to about 1.0 ODgggopp units
of 0.99u carboxylated modified latex particles,
and about 6.9ug of the green food color dye
material. Thus, each test contains a ratio of
about 25.6ug of the dye for each ODg3jjpp unit of
gold sol particle.

The solid green dye that is used in
the preferred form of the invention comprises a
mixture of FD&C #1 blue and FD&C #5 yellow and
the same is commercially available from
McCormick and Co., Inc., Baltimore, MD. A 2.5%
solution of the green dye corresponds to the
liquid green food coloring available at
supermarkets.

The test is conducted with urine which
has been treated utilizing the treatment device
illustrated in the drawings and described above.
Accordingly, undesirable, potentially
contaminating materials have been removed from
the urine. 0.4 suilliliters of the treated urine
are added to the container which contains a
lyophilized powder that includes the gold probe
particles, the latex probe particles and an
irgredient for producing the green color in the
test solut*on. The vial is swirled gently for 5
seconds and after waiting 5 minutes the contents
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. of the test vial are poured through the throat

140 and onto the upper surface »f tha collecting
filter element 118 of the capture device 110
described above. The collection element 118, as
set forth above, preferably comprises a
polyvinyl pyrrolidone treated borosilicate
microfiber glass depth filter. After the throat
area 140 of the test well has drained
completely, a green coloration remains on
collection filter 118 as a result of the green
food dye in the reaction mixture. The
collection filter 118 may then be then wasliied by
pouring distilled water or a phosphate buffered
wash solutcion through throat 140. After the
throat 140 of the wasi'ad test well has drained
completely, the green coloration will have
disappeared and a pink coloration of the surface
of the filter element 118 indicates that the
subject is pregnant, while a white collection
surface indicates the absence of pregnancy.

An identical test procedure was
conducted without the dye and it was determined
that the average observer had much more
difficulty in correctly interpreting the test
results, particularly during the early stages of
pregnancy when the pink coloration indicating a
positive result is necessarily faint.
Manifestly, the distinct color change on the
collection filter from the green color of the
dye to the complimentary pink or purplish tinge
of the immunocamposite or alternatively to the
white of the filter element generally assists
viewers in interpreting the test results.
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'THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:-

1. In a process for the
determination and detection of an
immunologically reactive analyte in a urine
sample, which process includes the steps of (a)
providing a labelled component comprising the
coupling product of a first immunologically
reactive substan¢s and a colored particle, (b)
providing a solid phase component comprising the
coupling product of a second immunologically
i reactive substance and a solid phase particle,

! (c) forming a mixed aqueous suspension of said
components and which contains a urine sample to
be analyzed for analyte, said substances being
capable of binding directly or indirectly as a
. function of the presence of said analyte to
| thereby form a filterable, solid phase composite
which contains said colored component, (d)

.iv collecting the composite on a filter element and
(e) determining or detecting the analyte in the
sample by evaluating, through direct visual
examination, the presence of saild colored
component in the collected composite, the
improvement of such process which comprises:
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treating the urine sample to be
analyzed for analyte to remove undesirable
contaminants therefrom without affecting the
analyte content thereof;

coating said filter element with
a blocking agent effective to reduce non- |
specific binding of unreacted immunologically
reactive substances thereto; _ '

including a sufficient amount of
a color forming material in said aqueous
suspension to provide the suspension and o
initially the filter element and the collected
composite with a color that is capable of
masking the color of the colored particle; and

‘thereafter tembving'thg.color of
the-color'fdrming material from the filter
@#lement and the collected composite to expose
the inherent color of the filter element or of
the colored particle ir present,

- whereby flow of aqueous phase

media and unreacted components through the

filter element and direct visual evaluation of

the results of the assay are facilitated and
false positive readings of color on said filter
element are minimized.
2. In a process as set forth in
claim 1, wherein saild colored particle comprises
a gold sol particle.
3. In a process as sat forth in
claim 2, wherein sald color forming material
provides the suspension with a green coloration.
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4. In a process as set forth in
claim 1, wherein said treating the urine sample
comprises contacting said sample with a material
having hydrophilic characteristics dispersed on
the surfaces of a porous carrier member.

5. In a process as set forth in
claim 1, wherein said blecking agent comprises
polyvinyl pyrrolidone.

6. In a process as set forth in
claim 1, wherein said treating the urine sample
comprises filtration of the same using a porous
filter member.

7. In a process as sget forth in
claim 6, wherein said filtration comprises
surface filtration.

8. In a process as set forth in
claim 7, wherein said surface filtration is
conducted in a dropper filter device employing
forward and reverse flow of the urine through
said filter member, and wherein at the
initiation of the reverse flow through the
filter member, a sufficient number of drops to
clean the filter member of undesirable material
are discarded.

9. A process for the determination
and detection of an immunologically reactive
ligand in a urine sample, said process
comprising the steps of:

providing a labelled component
which comprises the coupling product of a first
antibody to said ligand and a metal sol
particle, sald component being of a size and
character to enable the same, upon dispersion in
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; an aqﬁeous medium, to form a generally stable

j suépension of the labelled component;

providing a solid phase component
E .o which comprises the coupling product of a second
} ] ' antibody to said lirand and a solid phase
prcticle of a size and character to facilitate
the maintenance of a generally.stable suspension
of the solid phase component, said first and
second antibodies being different and each being

T

specifically immunoreactive relative to a

_ respective different'epitopé of said ligand;

[e | - treating the urine sample to be

: analyzed for said ligand to selectively remove
from the urine contaminants which interfere with

Y (i)

further immunoprocessing and filtration of

~aqueous systems containing the treated sample;
forming a mixed aqueous

suspension of said labelled component and said

solid phase component and which contains zaid
‘ tremated urine sample, said components keing
s e _ capable of being bound together by said ligand
Rt 7 to present a filterable, solid phase composite
o that contains said metal particles;
g including in said suspension a
sufficient amount of a color forming wnaterial to
provide said suspension with a coloration that
is capable of masking the inherent coloration of
the metal particles; o
allowing said suspension tu
incubate for a sufficient amount of time for
immunoreaction to take place; |
'~ coating a filter element with a
blocking agent effective to reduce non-specific
binding of unreacted antibodies thereto;

«
&
.
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filtering said incubated
suspension using said coated filter element to

’théreby collect said composite on the coated

filter element, said filter element and said
collected composite having a coloration
resulting from the presence of the color forming

“material; and

washing said filter element and
said collected composite to remove said color
forming material and thus expose the inherent
color of said filter element and of the metal
particle if present,
whereby flow of aqueous phase
media and unreacted components through the
filter element and direct visual obsexvation of
the inherent color of the metal particles ir the
composite on said filter element are
facilitated. |
10. A nrocess as set forth in claim
9, wherein said metal particie is a gold sol
particle which has a pink to purpiish inherent
coloration and said color forming material is a
blue or green dye. _ ' |
. 11, A procéss as set forth in claim
9, wherein said blocking agent is polyvinyl
pyrrolidone. | _
o 12. A process as set forth in claim
10, wherein said blocking agent is polyvinyl
pyrrblidone.
_ 13. A process as set forth in claim
9, wherein said treating the urine sample
comprises cortacting said sample with a material
having hydrophilic characteristics dispersed on
the surfaces of a porous carrisr member.
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14. A process as set forth in <¢laim

13, wherein said carrier member comprises a
porous plug mounted in a nozzle of a dropper
device.

15. A process as set forth in claim

12, wherein said treating the urine sample
comprises contacting said sample with a
detergent material dispersed on the surfaces of
a porous carrier member.

16. A process as set forth in claim

15, wherein said carrier member comprises a
porous plug mounted in a nozzle of a dropper
device.

‘ 17. A process fcr treating a urine
sample to be used in an immunological diagnostic
procedure so as to remove undesirable
contaminants from the urine without affecting
the analyte content thereof, said process
comprising the steps of providing a member
comprising a solid surface and a material having
hydrophilic characteristics dispersed on said
surface, and contacting the urine sample to be
treated with the material having hydrophilic
characteristics on the member.

18. A process as set forth in claim

17, wherein said member is a porous plug and
said surface thereof comprises its external and
internal, surfaces.

19. A process as set forth in claim

18, wherein said porous plug is formed from
ultra high molecular weight polyethylene.

20. A process as set forth in claim
18, wherein said plug has a n~minal pore size in
the range of from 10 . 354,
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21. A process as set forth in clainm
19, wherein said plug has a nominal pore size in
the range of from 10 to 35u.

22. A process as set forth in claim
19, wherein said plug has a pore size of about
104.

23. A device for contacting and
treating a urine sample to be used in an
immunological diagnostic procedure so as to
remove undesirable contaminants from the urine
without affecting the analyte content thereof,
said device comprising a contact member having a
solid surface and a material having hydrophilic
characteristics dispersed on said surface of the
member. .

24. A device as set forth in claim
23, wherein said member is a porous plug and
said surface thereof comprises its external and
internal surfaces.

25. A device as set forth in claim
24, wherein said porous plug is formed from an
ultra high molecular weight polyethylene.

26. A device as set forth in claim
24, wherein said plug has a nominal pore size in
the range of from ' 10 to . 35u.

27. A device as set forth in claim
25, wherein said plug has a nowinal pore size in
the range of from <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>