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The invention provides a monoclonal antibody having an affinity to a
- sulfonated copolymer of acrylic acid and acrylamide. The monoclonal molecules

of the invention are used in assays to determine the presence or concentration of

active sulfonated copolymer in a fluid.
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Background of the Invention
Fi Iny
The invention relates generally to antibody assays, and more particularly, to
monoclonal antibodies and antibody assays for the detection of sulfonated

copolymers of acrylic acid and acrylamide.

D ipti f the Prior Arf
As described in U.S. Patent Nos. 4,756,881 and 4,752,443, water-soluble

sulfonated copolymers of acrylic acid and acrylamide (hereinafter referred to as
"sulfonated copolymers") are used in the treatment of industrial cooling water to
prevent corrosion and mineral deposits (scale). Generally, the active sulfonated
copolymers remove dissolved minerals from the cooling water by complexing with
the mineral. Over time, the complexation sites of the sulfonated copolymer
molecules become saturated and the copolymer molecules become inactive,
unable to remove any additional minerals from the cooling water.

To prevent corrosion and scale damage to machinery, as the polymers are
inactivated they must be removed and replaced by active sulfonated copolymer.
Thus, active sulfonated copolymer must be continually fed into the cooling water
to replace the inactive sulfonated copolymer. Maintaining the proper feed level
for the active sulfonated copolymer is essential for optimum performance of the
cooling water system. An improper feed rate can lead to serious probiems. For

example, insufficient active sulfonated copolymer can result in the water treatment
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being overwhelmed by dissolved minerals, thereby causing severe corrosion or
scale deposit. On the other hand, maintaining too high a level of the active
polymer is very expensive and is an inefficient method for treating industrial
cooling water.

Although several methods are available for determining the total
concentration of sulfonated copolymer in an industrial cooling water system, i.e.,
af:tive plus inactive sulfonated copoiymer, these techniques are unsatisfactory since
they only determine the concentration of total sulfonated copolymer, and do not
measure the concentration of the active sulfonated copolymer. Moreover, these
methods suffer from lack of specificity or poor sensitivity. For example, the older
methods for detecting sulfonated copolymers include colloid titration with PVSK,
complexation with hyamine 1622, or reaction of excess magnesium with chrome
azurol S. The above tests detect any polyanionic material and have a detection
threshold of about 50 ppm polymer. Presently, the total amount of active
sulfonated polymer in an industrial cooling water system cannot be inexpensively
and rapidly determined.

Brief Description of the Drawings

Fig. 1 is a graphic illustration of the binding profile of the monoclonal
antibody from hybridoma cell line 6E2-H1-G4 to the sulfonated copolymer of
acrylic acid and acrylamide conjugated to bovine serum albumin (BSA-SCP) «,

the non-sulfonated copolymer of acrylic acid and acrylamide conjugated to bovine
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serum albumin (BSA-CP) -, the sulfonated copolymer of acrylic acid and
acrylamide (SCP) , and to a control bovine serum albumin (BSA) z;

Fig. 2 graphically illustrates the binding profile of the monoclonal antibody
from the hybridoma cell line 6D12-H9-H3 to BSA-SCP <4-, BSA-CP =, SCP »,
and BSA <};

Fig. 3 is a graphic illustration of the binding profile of the monoclonal
antibody from hybridoma cell line 4D4-C9-F6 to BSA-SCP -,

BSA-CP --; SCP @&, and BSA 3;

Fig. 4 is a graphic illustration of an inhibition Enzyme Linked
Immunosorbent Assay (ELISA) 'assay using the monoclonal antibody from tﬁe
hybridoma cell line 6D12-H9-H3, wherein @ is BSA, + is CP, & is SCP, and {7
is BSA-SCP;

Fig.J is a graphic illustration of an inhibition ELISA assay using the
monoclonal antibody from the hybridoma cell line 6E2-H1-G4, wherein @ is BSA,
-~ is CP, <~ is SCP, and {J is BSA-SCP;

Fig. 6 is a graphic illustration of an inhibition ELISA assay using the
monoclonal antibody from the hybridoma cell line 6D12-H9-H3 to detect active
and inactive SCP in Phosphate Buffered Saline in (PBS) buffer, wherein group 1
includes only PBS, group 2 includes 10 ppm CP, group 3 includes 10 ppm SCP,
group 4 includes 20 ppm SCP, group S includes 10 ppm SCP, and group 6

includes 10 ppm inactive SCP and 4mMFe; and
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Fig. 7 is a graphic illustration of an inhibition ELISA assay using the
monoclonal antibody from the hybridoma cell line 6D12-H9-H3 to detect active
and inactive SCP in Tris Buffered Saline (TBS) buffer, wherein group 1 includes
only TBS, group 2 includes 10 ppm CP, group 3 includes 10 ppm SCP, group 4
includes 20 ppm SCP, group 3 includes 10 ppm SCP, and group 6 includes 10 ppm
inactive SCP and 4mMFe.

Summary of the Invention

One aspect of the present invention is directed to a monoclonal antibody
having an affinity to sulfonated copolymers of acrylic acid and acrylamide. The
monoclonal antibodies of the present invention have an absolute specificity for the
sulfonated acrylic acid-acrylamide copolymer and a lower limit of detection in the
femtogram per mil range when used in some detection formats.

The monoclonal antibodies 0f the invention are produced by hybridoma
cell lines. One preferred hybridoma cell line of the invention is hybridoma cell
line 6E2-H1-G4. Another preferred hybridoma cell line of the invention is
hybridoma cell line 6D12-H9-H3.

Another aspect of the invention is directed to a method of manufacturing a
monoclonal antibody having an affinity to a sulfonated copolymer of acrylic acid
and acrylamide. The inventive method including the steps of: a) immunizing a
mammal with the sulfonated copolymer of acrylic acid and acrylamide attached to

a carrier protein; b) preparing a hybridoma cell producing the monoclonal
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antibody from cells remo?ed from the immunized mammal; c)
cloning the hybridoma cell to produce a hybridoma cell line; and
d) extracting the monoclonal antibody from the hybridoma cell
line. Accordingly, to one preferred embodiment of the invention,
the mammal is a mouse and the hybridoma cell line is hybridoma
cell line 6E2-H1-G4. Accordingly, to another preferred embodi-
ment of the inﬁention, the mammal is a mouse and the hybridoma
cell line is hybridoma cell line 6D12-H9-H3.

A further aspect of the invention is directed to a
process for the determination of fhe presence or concentration
of a sulfonated copolymer of acrylic acid and acrylamide in a
fluid. The inventive process including the step of incubating
a sample of the fluid containing the sulfonated copolymer of
acrylic acid and acrylamide with a monoclonal antibody having
an affinity for the sulfonated copolymer of acrylic acid and
acrylamide, the monoclonal antibody being bound to a solid
carrier.

In other aspects the invention is directed to
hybridoma cell lines which produce the above antibodies and to

compositions comprising the above antibodies bound to solid

carriers.

Descrigtion of the Preferred Embodiments

Hybridoma cell lines producing monoclonal antibodies
having an affinity for sulfonated copolymers of acrylic acid and
acryvlamide (SCP) have been in&ented and are herein described

and claimed. The monoclonal antibodies of the invention bind
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to SCP with varving degrees of specificity. By using two
different assay formats, it has been conclusively proven that
these monoclonal antibodies can recognize SCP at concentrations

ranging from zero to a few
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hundred parts per million. Examples described herein demonstrate the feasibility

of using the monoclonal antibodies of the invention to determine the presence or
concentration of SCP in fluids, such as water samples from industrial cooling

water towers.

Accordingly to one embodiment of the invention, a monoclonal antibody
having an affinity to sulfonated copolymer is used in an Enzyme Linked
Immunosorbent Assay (ELISA) for determining the concentration of SCP in a
fluid sample. ELISA formats using the monoclonal antibodies of the invention
are preferred for measuring the concentration of SCP in fluid samples. Three
preferred immunoassay strategies are sandwich ELISA, competition ELISA and
indirect ELISA. Although several antibodies described herein are useful in
assaying SCP in a fluid sample, the two most preferred monoclonal antibodies are
those produced by hybridoma cell lines 6E2-H1-G4 and 6D12-H9-H3 since these
two clones havg shown the greatest anti-SCP specificity in indirect ELISAs.

According to one preferred embodiment of the invention a sandwich
ELISA will be used for measuring the concentration of SCP. Preferably, purified
ant1-SCP antibody will be used as a capture antibody. The antibody will be
adsorbed to wells of 96-well microtiter plates. Test samples containing SCP will
be added and allowed to bind to the capture antibody. In the next step, enzyme-
labelled anti-SCP antibody will be added and allowed to bind to the exposed

antigenic sites on the SCP molecules captured by the coating antibody. The
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amount of enzyme labelled antibody retained after washing would therefore
correlate directly with the amount of SCP in the sample. The level of enzyme
label bound in each well will be quantitated by incubation with a chromogenic

enzyme substrate and measurement of the resulting color change. A standard

curve will be generated using known concentrations of SCP polymer. This

approach has the advantage of higher sensitivity normally associated with
sandwich ELISAs.

In another preferred embodiment, a competition ELISA is used to measure
the SCP for a fluid sample. Accordingly to this embodiment, purified anti-SCP
antibody will be adsorbed onto wells of 96-well microtiter plates. Test sampies
containing SCP will be added to the plates with known quantities of enzyme-
labelled SCP polymer. The amount of enzyme-labelled SCP retained after
washing will be inversely proportional tb the amount of SCP originally present in
the test samples. The amount of enzyme present will be measured by the
addition of a suitable chromogenic substrate. Standard curves will be generated
using known quantities of SCP. This particular format has the advantage of being
essentially a one-step assay with only one incubation period.

According to a still further embodiment of the invention, indirect ELISA
assay is utilizéd to measure the concentration of SCP in a fluid. According to the
embodiment, known quantities of Bovine Serum Albumin (BSA-SCP) conjugate

will be adsorbed to replicate wells of 96 well microtiter plates. Next, various
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dilutions of the anti-SCP monoclonal antibody will be allowed to bind to the
immobilized SCP. Enzyme-labelled goat anti-mouse Ig will be added next and
allowed to bind to the primary antibody. A chromogenic substrate will then be
added which will be converted to a colored product by the bound enzyme. The
resultant color change will be quantified by measuring the absorbance (optical
density) at 492 nm. The amount of color change will be proportional to the
amount of enzyme-labelled antibody retained and thus will correlate directly with
the amount of anti-SCP antibody which was able to initially bind to the
immobilized SCP. The results of this expefiment will yield the optimal
concentration of anti-SCP antibody to use in the assay.

Having defined the appropriate concentration of antibody for an indirect
ELISA, inhibition of binding between the monoclonal antibody and the SCP-
coated microtiter plates by SCP present in solution will be determined.. The
monoclonal anti-SCP primary antibody will be incubated with various
concentrations of SCP before being added to the SCP-coated microtiter plates. A
standard curve will then be prepared by plotting the percentage inhibition as a
function of free SCP concentration. This will be carried out for each fixed
quantity of immobilized SCP and the primary antibody. This assay format will be

suitable if this standard curve shows a steep dose-response at the concentrations

that are relevant to those which occur in cooling water sampies. It has the
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advantage of not requiring any additional purification or modification of the anti-
SCP monoclonal antibody.

Any of the assays discussed above could be further developed and refined
using other solid support systems such as coated tubes and polymer membranes.
However, the sandwich ELISA or the competition ELISA formats are preferred
since they could be designed as a "dipstick" assay. Nevertheless, any of the above
assay formats are int‘ended to be used with the monoclonal antibodies of the
present invention to measure the concentration of SCP in a fluid sample.

The following examples are presentéd to describe preferred embodiments
and utilities of the invention and are no¥ meant to limit the invention unless
otherwise stated in the claims appended hereto.

Example 1: Antigen Synthesis

The antigens were prepared as follows:

Twenty mg of the polymer was first derivatized with the coupling agent,
1-ethyl 3(3'-dimethylamino-propyl) carbodiimide (EDC) at a pH of 5.0. After a
15 minute incubation at room temperature, 15 mg of Keyhole Limpet
Hemocyanin (KLH) or 10 mg of Bovine Serum Albumin (BSA) was added and
allowed to react at pH 7.0 for 4 hours, also at room temperature. Small

molecular weight side products were removed by overnight dialysis at 4°C.
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Both sulfonated (SCP) and non-sulfonated (CP) forms of the acrylate-
acrylamide copolymers were tested. The sulfonated copolymer was obtained from

Nalco Chemical Company under the tradename designation PRISM®, The non-
sulfonated copolymer was also obtained from Nalco Chemical Company. High
and low molecular weight fragments were tested for both forms. Exact molecular
weights of the copolymers were 6.6 kD and 23 kD for the non-sulfonated forms
and 7.4 kD and 26 kD for the sulfonated forms. The smaller molecular weight
copolymers, both suifonated and non-sulfonated, were conjugated through
carboxylic acid residues on the copolymers to amino groups on the carrier
proteins KILH and BSA using the coupling agent EDC as described above. Gel
electrophoresis of the BSA conjugate indicated successful conjugation with
approximately one to four copolymer molecules conjugated per molecule of BSA.
The KILH conjugates were too heterogeneous and less well defined to be
meaningfully analyzed by electrophoresis.

xample 2: Utility ¢ P-BSA conjugate in Indirect ELISA Screening.

The BSA conjugates of the lower molecular weight copolymers were tested
for adsorption onto microtiter plates by performing an indirect ELISA using
rabbit anti-BSA antiserum. Plates were coated with the conjugates at a
concentration of 0.01 mg/m1 (0.5 ug/well) in phosphate-buffered saline, pH 7.2
(PBS). Unoccupied sites on the plates were blocked with a 5% solution of non-

fat milk in PBS. Dilutions of rabbit anti-BSA antiserum were incubated with the
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plate. Horseradish peroxidase (HRP) labelled goat anti-rabbit antibody was then
allowed to bind to the primary anti-BSA antibody. The bound enzyme (HRP)
was then quantitated with a chromogenic substrate. These assays were performed
in duplicate, the results are tabulated in Table 1. These results clearly indicate
that the BSA conjugates bound strongly to the ELISA plates, thus confirming the

utility of these conjugates for the screening of anti-SCP antibodies in an indirect

ELISA format.
TABLE 1
1direc \ Wi ‘R 1t1-E
set Titer value
#1 1:9000
1:7100
1:14,000
1:50
#2 | SCP-BSA 0.94 1:9000
CP-BSA 0.92 1:7700
BSA 0.86 1:13,000
No Ag 0.36 <1:50

Immunization of four groups (A-D) of female Balb/c mice, five mice per
group, approximately 9 - 12 weeks of age, was performed. Groups A and B were

boosted weekly with 100 ug of SCP-KLH immunogen per mouse administered via
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intraperitoneal injection. Group A received immunogen emulsified in Freund's
adjuvant, Group B received immunogen emulsified in Ribi's adjuvant. Groups C
and D received weekly immunizations of 100 ug of unconjugated SCP immunogen
per mouse emulsified in Freund's adjuvant or Ribi's adjuvant respectively. Mice
were bled periodically and each serum sample was evaluated by indirect ELISA
against SCP-BSA and CP-BSA. Antibody titer values were determined from the
ELISA results; antibody titer being defined as the dilution of the sample sera
which yields an optical density that is one-half of the maximum signal obtained
(OD,/2my,) 10 an indirect ELISA. Table 1 presents the titer results obtained for
all four groups of animals. '

Example 4; Fusion

Mice with elevated antibody titer against SCP-BSA were sacrificed and the

splenocytes were isolated and fused with Hypoxanthine Guanidine Phosphoribosyl
Transferase (HGPRT) deficient SP2/0 plasmacytoma cells utilizing polyethylene
glycol (PEG) as the fusing agent. Fusion #1 was performed with the two mice
from Group B which had titers of 1:11,000 and 1:14,000, respectively, against SCP-
BSA. Their corresponding titer values against CP-BSA were 1:4700 and 1:6700.
Fusion #2 was performed using two mice from Group E (an additional group of
mice which was subsequently started) with anti-SCP-BSA titer values of 1:2600
and 1:2900 respectively. Their corresponding titer values against CP-BSA were

1:1000 and 1:920. The fused cells were plated into 96-well tissue culture plates

. 13 -
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and the resultant hybridomas were identified by selection in Hypoxanthine
Aminopterin Thymidine (HAT) medium. The hybridoma cell lines developed
which produced anti-SCP monoclonal antibodies were 6E2-H1-G4, 6D12-H9-H3,
6C8-F1-F9, 4D4-C9-F6, 4B1-H6-E10 and 4F12-C12.
Example 5. Antibody Scale-up

Hybridoma cell lines 6E2-H1-G4 and 6D12-H9-H3 were scaled up by
growing them in vitro for several passages and injecting them into a group of
p‘ristane-primed Balb/c mice. The cells grew as ascites tumors in these mice and
the resuitant fluid accumulated in their pefitoneal cavities was harvested. The
ascites fluid was enriched in the desired anti-SCP antibody which was puﬁﬁéd and
used In the assays described below.
E le 6. Antibody Purificati

Depending on the assay format being pursued, antibodies will be required

either as unpurified ascites or as a highly purified immunoglobulin preparation.
Antibodies were purified from ascites fluid by a variety of methods, depending on
the antibody isotype and the sensitivity of the antibody to various buffers. The
clones 6E2-H1-G4 and 6D12-H9-H3 identified in Example S are of the IgG
isotype, and accordingly, they were purified by using the pseudo-affinity matrix

Protein A.

- 14 -
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Monoclonal Antibodies Specific For SCP

Table 2 summarizes the binding data for the different hybridoma cell lines
that were developed. All the cell lines were subcloned by limiting dilution in the
presence of appropriate growth factors. When clonal populations of cells were
identified, the supernatants were assayed again for SCP binding and single

colonies that exhibited the required binding specificity were expanded and frozen

down.
TABLE 2
ANTI-SCP HYBRIDOMAS, BINDING DATA
{ No. | Cell line ELISA Signal of ELISA Signal
| | parent of clone
l | SCP ~ |scp  cp
[+ [opmmom 10 Jon e Jom_
2 T ocurrms Jo o Jar
[+ o
| 4| 6E2.H1-Gd
5| 4B1HG-E10
[+ eruca
xample 8, Cross-reactivity Profile of the Anti-SCP Monoclonal Antibodie

The binding specificity of the different anti-SCP monoclonal antibodies was
tested by an indirect ELISA. Replicate wells were coated with 500 ng per well of

the following panel of antigens: BSA-SCP, BSA-CP, SCP or BSA. Serial

. 15 -
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dilutions of the ascites fluid ranging from 1:10 to 1:10° in steps of 10 were
incubated with the various antigen coated plates. After an incubation with the
ascites fluid samples, the plates were washed and incubated with HRP-labelled
goat anti-mouse Ig. Finally, the quantity of enzyme (HRP) retained in each well
was quantified using H,O, and a chromogenic substrate. The optical density
readout at 492 nm was recorded using an automated ELISA reader and the
results are summarized in Figs. 1, 2, and 3.

Of the three different monoclonal antibodies whose results are shown in
Figs. 1, 2, and 3, cell lines 6E2-H1-G4 and 6D12-H9-H3 show a dramatically
higher binding specificity for BSA-SCP as compared to BSA-CP whereas cell line
4D4-C9-F6 1s almost equally reactive to BSA-SCP and BSA-SP. These results
confirm the earlier findings shown in Table 1, where these studies were carried
out with spent tissue culture supernatants from these cell lines.

xample 9, Specificity of Anti-SCP Monoclonal Antibodies 6E2-H1-G4 and 6D 12-

ited By Inhibitic

Based on the information obtained from the indirect ELISA results,
summarized in Figs. 1, 2, and 3, two of the cell lines 6E2-H1-G4 and 6D12-H9-H3
which produced monoclonal antibody that showed specificity to BSA-SCP are the
preferred cell lines of the invention. The results for the indirect ELISA were
used to calculate the optimal concentrations of the two different monoqlonal

antibodies which would produce the most sensitive results in an inhibition ELISA.

- 16 -
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The inhibition ELISA carried out in this set of experiments is briefly described
below.

Microtiter plates were coated with 500 ng per well of BSA-SCP and non-
specific sites on the plate were blocked. Replicate samples of the test ascites fluid
at a fixed concentration were preincubated with increasing concentrations of a
panel of competing antigens for 2 hrs at room temperature. After this
preincubation, the antibodies were allowed to bind to the BSA-SCP coated plates.
The panel of antigens used in the competition ELISA included BSA-SCP, SCP,
CP or BSA. The object of the assay was to demonstrate the antibody specificity
in a solution phase assay. A highly specific antibody would bind tightly with the
cognate antigen in solution and not the others. This would result in an inhibition
of the antibody from binding to the BSA-SCP coated plate only in the presence of
the appropriate antigen and not the others. The quantity of anti-SCP monoclonal
antibody bound to the BSA-SCP coated plate was determined as before with the
use of an HRP-labelled goat anti-mouse Ig and a chromogenic substrate for HRP.
Results of such assays are shown in Figs. 4 and 5. As seen from these figures, the
two cell lines 6E2-H9-G4 and 6D12-H9-H3 do show considerable differences in
the inhibition ELISA. Cell line 6D12-H9-H3 (shown in Fig. 4) detects
approximately S to 40 ppm of SCP and distinguish it from SP. Cell line 6E2-H]1-
G4, as shown in Fig. 5, was not as sensitive, but could still be useful in‘an assay.

All of the above assays were performed in phosphate buffered saline, pH 7.2.

.17 -
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0, Assa imulated Field Samples:

Various aqueous samples containing SCP, acquired from Nalco Chemical
Company, Naperville, Illinois, under the tfadernark designation PRISM® polymer,
were prepared. Some of the samples mimicked "field" conditions in that they
contained fairly high concentration of Fe*? and Ca*? ions such that the SCP was
substantially inactive. Also tested were samples which contained quantities of
uncomplexed active SCP sufficient enough to prevent scaling.

A series of experiments were carried out to determine if the monoclonal
antibodies of the invention could distinguish between an "active" and an "inactive"”
solution of SCP. Results of these experiments are shown in Figs. 6 and 7.
Parallel experiments were also carried out using phosphate buffered saline (PBS)
and Tris buffered saline (TBS). As seen from Figs. 6 and 7, the assay effectively
distinguished between an "active" sample (sample 4) and an "inactive" sample
(sample 6). In experiments shown in Fig. 6, the assays were carried out in PBS,
whereas those shown in Fig. 7 utilized TBS. Samples 3 and 2, the positive and
negative controls, contained 10 ppm of the SCP polymer and CP polymer
respectively, and were made up in the respective buffers PBS and TBS. The
samples were all diluted 1:2 with the appropriate buffer in the assay, either PBS
or TBS and were composed of the following: Sample 1 included only PBS.
Sample 4 contained 20 ppm of SCP and hence should be an "active" sample, in as

much as it contained quantities of SCP sufficient enough to prevent scaling.

- 18 -
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Sample S contained 10 ppm of SCP and could also be considered "active"
although with a lower polymer concentration. Sample 6 was prepared with 10
ppm SCP and 4 mM Fe*? in such a way to simulate an "inactive" sample. Sample

6 presumably will not prevent scaling and clearly could be identified as not
containing any detectable quantity of free, active SCP.

Changes can be made in the composition, operation and arrangement of
the various cell lines, monoclonal antibodies, steps and procedures described
herein without departing from the concept and scope of the invention as defines

in the following claims.

- 19 -



Claims

What i1s claimed is:

1.

A monoclonal antibody having an affinity to a sulfonated copolymer of

acrylic acid and acrylamide.

The monoclonal antibody of Claim 1, wherein said monoclonal antibody is

produced by a hybridoma cell line.

The monoclonal antibody of Claim 2, wherein said hybridoma is hybridoma

cell line 6E2-H1-G4.

The monoclonal antibody of Claim 2, wherein said hybridoma is hybridoma

cell line 6D12-H9-H3.

A method of manufacturing a monoclonal antibody having an affinity to a

sulfonated copolymer of acrylic acid and ac: ylamide, the method including

the steps of:

a) immunizing a mammal with the sulfonated copolymer of acrylic acid
and acrylamide;

b) preparing a hybridoma cell producing the monoclonal antibody from

a cell from the immunized mammal;

- 20 -
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¢) cloning said hybridoma cell to produce a cell line;
and

d) extracting said monoclonal antibody from said

hybridoma cell line.

6. The method of Claim 5 wherein the mammal is a mouse

and the hybridoma cell line is hybridoma cell line 6E2-H1-G4,.

7. The method of Claim 5 wherein the mammal is a mouse

and the hybridoma cell line is hybridoma cell line 6D12-H9-H3.

8. A process for the determination of the presence or
concentration of a sulfonated copolymer of acrylic acid and
acrylamide in a fluid, the process including the step of incubat-
ing a sample of the fluid containing the sulfonated copolymer of
acrylic acid and acrylamide with a monoclonal antibody according
to any one of claims 1 to 4, the monoclonal antibody being

bound to a solid carrier.

9. A hybridoma cell line for preparing a monoclonal anti-
body having an affinity to a sulfonated copolymer of acrylic

acid and acrylamide.

10. Hybridoma cell line 6E2-H1-GA4.

11. Hybridoma cell line 6D12-H9-H3.
12. A composition for the determination of the presence

Oor concentration of a sulfonated copolymer of acrylic acid and

- 21 -
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acrylamide in a fluid, the composition comprising a monoclonal
antibody according to any one of claims 1 to 4 bound to a

solid carrier.

SMART & BIGGAR
OTTAWA, CANADA

PATENT AGENTS
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