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Description
Field of the Invention

[0001] The present invention relates to an immu-
noassay reagent for assaying an analyte such as an-
tiphospholipid antibodies and to a method for stabilizing
glycerophospholipid incorporated into the reagent.

Background of the Invention

[0002] In our bodies, antiphospholipid antibodies are
produced by the following two diseases. One is syphilis,
which is caused by infection with Treponema Pallidum
as a pathogen thereof. The other is antiphospholipid an-
tibody syndrome, which is a type of autoimmune disease.
In both cases, antiphospholipid antibodies are produced
by a lipid antigen predominantly containing cardiolipin,
which is a type of phospholipid. Thus, a reagent em-
ployed for the diagnosis of the above disease contains
cardiolipin.

[0003] Currently, several methods employing the
aforementioned phospholipid are used as syphilis test
methods. Such methods include the VDRL (Veneral Dis-
ease Research Lab.) method, employing carbon or pow-
dered kaolin as a carrier; the RPR (rapid plasma reagin)
card test (Non-Patent Document 1) ; and the latex ag-
glutination method which employs a latex composed of
polystyrene copolymer and the like as a carrier and is
conducted by a biochemical auto-analyzer (Patent Doc-
ument 1).

[0004] Meanwhile, antiphospholipid antibody syn-
drome is detected by ELISA (Patent Document 2).

In these tests, serum samples, plasma samples, cere-
brospinal fluid samples, and similar samples are used.

Prior Art Documents

Patent Documents

[0005]
Patent Document 1: JP-A-H07-103980
Patent Document 2: JP-A-H06-148193
Patent Document 3: JP-A-H10-282096

Non-Patent Documents

[0006]

Non-Patent Document 1: Public Health Reports Vol.
75 (1960), 985-988

Summary of the Invention
Problems to be solved by the invention

[0007] Generally, when a reagent for diagnosing the
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presence or absence of a disease by optical measure-
ment of immune agglutination caused by antigen-anti-
body reaction is employed, in some cases, measure-
ments may be lower than the correct values due to the
influence of interfering substances present in samples.
This phenomenon can be confirmed by a considerable
difference in measurement between the case in which
an analyte is added to a solution such as physiological
saline or buffer free from the influence of interfering sub-
stances present in samples and the case in which the
analyte is added to a sample such as serum or plasma
containing interfering substances.

This interference causes the following two problematic
cases.

(1) When the amount of antibody or antigen in a sam-
ple is small, immune agglutination might proceed in-
sufficiently due to interfering substances. In this
case, the disease which the patient suffers may fail
to be detected.

(2) When the amount of antibody or antigen in a sam-
ple is larger than the quantification limit of the assay
reagent, for the accurate measurement, the sample
is diluted with a diluent such as physiological saline
or serum so that the amount of antibody or antigen
is reduced to fall within a measurable range, and the
correct amount of antibody or antigen is calculated
by multiplying the dilution factor by the value ob-
tained from the diluted sample. Since physiological
saline contains no interfering substance, there is a
considerable difference in the measured amount of
antibody or antigen between the case in which the
sample is diluted with serum containing no antibody
and the case in which the sample is diluted with phys-
iological saline, which hinders accurate measure-
ments.

[0008] The present inventors have conducted exten-
sive studies to identify the interfering substance present
in serum or plasma, and have found that the interfering
substance is an endogenous lipoprotein. A further study
by the inventors has also elucidated that the influence of
the endogenous lipoprotein on the measurements can
be avoided by adding a glycerophospholipid to the im-
mune reaction system, whereby an antibody or an anti-
gen contained in the sample can be determined with high-
er accuracy.

In a typical antiphospholipid antibody assay procedure,
a water-soluble polymer is used as a sensitizer. The
present inventors have also found that an assay reagent
containing a glycerophospholipid has an impaired long-
term storage stability when a typically employed polymer
such as polyethylene glycol is incorporated thereinto.
Thus, an object of the present invention is to provide an
accurate and stable immunoassay reagent using a glyc-
erophospholipid and a method for stabilizing the reagent.
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Means for solving the problems

[0009] Under such circumstances, the present inven-
tors conducted further extensive studies in order to attain
high stability of the immunoassay reagent using a glyc-
erophospholipid and to obtain accurate measurements.
As a result, the inventors have found that the long-term
storage stability of the immunoassay reagent, which has
never been attained through incorporation of polyethyl-
ene glycol, pullulan, a polymer containing 2-methacry-
loyloxyethylphospholylcholine, etc., can be remarkably
improved by adding a polyvinylpyrrolidone to the assay
reagent, and that the analyte can be assayed accurately.
The presentinvention has been accomplished on the ba-
sis of these findings.

[0010] Accordingly, the presentinvention is directed to
the following.

(1) A reagent for assaying an analyte in blood by
immune reaction with an antigen when the analyte
is an antibody or by immune reaction with an anti-
body when the analyte is an antigen, wherein a glyc-
erophospholipid and a polyvinylpyrrolidone are in-
corporated into the immune reaction system.

(2) Areagent as described in (1) above, wherein the
glycerophospholipid is one or more species selected
from the group consisting of phosphatidic acid, phos-
phatidylcholine, phosphatidylglycerol, phosphati-
dylethanolamine and phosphatidylserine.

(3) Areagent as described in (1) or (2) above, where-
in the analyte is an antiphospholipid antibody, and
the antibody is assayed by immune reaction with a
phospholipid antigen.

(4) Areagent as described in (3) above, wherein the
phospholipid antigen is supported on an insoluble
carrier.

(5) Areagent as described in (3) or (4) above, where-
in the antiphospholipid antibody serving as an ana-
lyte is an anti-syphilis phospholipid antibody gener-
ated in blood through infection with syphilis.

(6) Areagent as described in (3) or (4) above, where-
in the antiphospholipid antibody serving as an ana-
lyte is an antiphospholipid antibody generated in
blood through antiphospholipid antibody syndrome,
which is an autoimmune disease.

(7) A method for assaying an antibody or an antigen
present in blood as an analyte by immune reaction
with an antigen when the analyte is an antibody, or
with an antibody when the analyte is an antigen,
wherein the method comprises incorporating a glyc-
erophospholipid and polyvinylpyrrolidone into the
immune reaction system.

(8) An assay method as described in (7) above,
wherein the glycerophospholipid is one or more spe-
cies selected from the group consisting of phospha-
tidic acid, phosphatidylcholine, phosphatidylglycer-
ol, phosphatidylethanolamine, and phosphatidylser-
ine.
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(9) An assay method as described in (7) or (8) above,
wherein the analyte is an antiphospholipid antibody,
and the antibody is assayed by immune reaction with
a phospholipid antigen.

(10) An assay method as described in (9) above,
wherein the phospholipid antigen is supported on an
insoluble carrier.

(11) An assay method as described in (9) or (10)
above, wherein the antiphospholipid antibody serv-
ing as an analyte is an anti-syphilis phospholipid an-
tibody generated in blood through infection with
syphilis.

(12) An assay method as described in (9) or (10)
above, wherein the antiphospholipid antibody serv-
ing as an analyte is an antiphospholipid antibody
generated in blood through antiphospholipid anti-
body syndrome, which is an autoimmune disease.
(13) A method for stabilizing a glycerophospholipid-
containing liquid, wherein the method comprises in-
corporating polyvinylpyrrolidone into the glycero-
phospholipid-containing liquid.

(14) An agent for stabilizing a glycerophospholipid-
containing liquid, the agent containing, as an active
ingredient, polyvinylpyrrolidone.

Advantageous effect of the invention

[0011] According to the present invention, the influ-
ence of endogenous lipoprotein on immune reaction for
assaying an analyte can be avoided, and there can be
provided an assay reagent which has excellent storage
stability and which exhibits its performance for a long
period of time.

Brief Description of the Drawings
[0012]

[Fig. 1] Fig. 1 is a graph showing the results of Test
1 of Comparative Referential Example 1, with the
reaction system containing no glycerophospholipid.
[Fig. 2] Fig. 2 is a graph showing the results of Test
1 of Referential Example 2, with the reaction system
containing 0.06 wt.% of hen’s egg yolk-derived phos-
phatidylglycerol.

[Fig. 3] Fig. 3 is a graph showing the results of Test
2 of Referential Example 1, with the reaction system
containing 0.12 wt.% of hen’s egg yolk-derived phos-
phatidylglycerol.

[Fig. 4] Fig. 4 is a graph showing the results of Test
2 of Referential Example 2, with the reaction system
containing 0.06 wt.% of hen’s egg yolk-derived phos-
phatidylglycerol.

[Fig. 5] Fig. 5 is a graph showing the results of Test
2 of Referential Example 3, with the reaction system
containing 0.03 wt. % of hen’s egg yolk-derived phos-
phatidylglycerol.

[Fig. 6] Fig. 6 is a graph showing the results of Test
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2 of Referential Example 4, with the reaction system
containing 0.03 wt.% of a synthetic phosphatidylg-
lycerol, 1,2-dimyristoyl-sn-glycero-3-phosphoglyc-
erol sodium salt.

[Fig. 7] Fig. 7 is a graph showing the results of Test
2 of Referential Example 5, with the reaction system
containing 0.06 wt.% of hen’s egg yolk-derived phos-
phatidylethanolamine.

[Fig. 8] Fig. 8 is a graph showing the results of Test
2 of Referential Example 6, with the reaction system
containing 0.03 wt.% of a synthetic phosphatidylcho-
line, 1,2-dimyristoyl-sn-glycero-3-phosphocholine.
[Fig. 9] Fig. 9 is a graph showing the results of Test
2 of Referential Example 7, with the reaction system
containing 0.03 wt. % of a synthetic phosphatidylcho-
line, 1-palmitoyl-2-stearoyl-sn-glycero-3-phospho-
choline.

[Fig. 10] Fig. 10 is a graph showing the results of
Test 2 of Referential Example 8, with the reaction
system containing 0.015 wt.% of hen’s egg yolk-de-
rived phosphatidylglycerol and 0.015 wt.% of hen’s
egg yolk-derived phosphatidylethanolamine.

[Fig. 11] Fig. 11 is a graph showing the results of
Test 2 of Comparative Referential Example 1, with
the reaction system containing no glycerophosphol-
ipid.

[Fig. 12] Fig. 12 is a table and a graph showing the
results of Example 1, with the sample-diluent con-
taining 0.43 mg/mL of hen’s egg yolk-derived phos-
phatidylglycerol and 0.5 wt.% of polyvinylpyrro-
lidone.

[Fig. 13] Fig. 13 is a table and a graph showing the
results of Example 2, with the sample-diluent con-
taining 0.55 mg/mL of hen’s egg yolk-derived phos-
phatidylglycerol and 0.5 wt.% of polyvinylpyrro-
lidone.

[Fig. 14] Fig. 14 is a table and a graph showing the
results of Example 3, with the sample-diluent con-
taining 0.64 mg/mL of hen’s egg yolk-derived phos-
phatidylglycerol and 0.5 wt.% of polyvinylpyrro-
lidone.

[Fig. 15] Fig. 15 is a table and a graph showing the
results of Comparative Example 1, with the sample-
diluent containing 0.43 mg/mL of hen’s egg yolk-de-
rived phosphatidylglycerol and 0.8 wt.% of pullulan.
[Fig. 16] Fig. 16 is a table and a graph showing the
results of Comparative Example 2, with the sample-
diluent containing 0.43 mg/mL of hen’s egg yolk-de-
rived phosphatidylglycerol and 0.5 wt.% of Lipidure.
[Fig. 17] Fig. 17 is a table and a graph showing the
results of Comparative Example 3, with the sample-
diluent containing 0.43 mg/mL of hen’s egg yolk-de-
rived phosphatidylglycerol and 0.6 wt.% of polyeth-
ylene glycol.

Modes for Carrying Out the Invention

[0013] The present invention is directed to a reagent
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for assaying an analyte in blood by immune reaction with
an antigen when the analyte is an antibody or by immune
reaction with an antibody when the analyte is an antigen,
wherein a glycerophospholipid and a polyvinylpyrro-
lidone are incorporated into the immune reaction system,
and a method for determining an analyte with the reagent.
[0014] The reagent of the present invention contains
a glycerophospholipid for avoiding the influence of an
endogenous lipoprotein and polyvinylpyrrolidone for im-
proving the storage stability of aliquid containing the glyc-
erophospholipid.

[0015] Examples of the glycerophospholipid include
phosphatidic acid, phosphatidylcholine, phosphatidylg-
lycerol, phosphatidylethanolamine, and phosphatidyl-
serine. Of these, phosphatidic acid, phosphatidylcholine,
phosphatidylglycerol, and phosphatidylserine are pre-
ferred.

The glycerophospholipid is preferably incorporated into
the reaction system at a concentration of 0.005 to 0.20
wt.%, more preferably 0.015 to 0.12 wt.%. However, no
particular limitation is imposed on the glycerophosphol-
ipid concentration, in view of the fact that the amount of
glycerophospholipid should be appropriately adjusted
depending on the amount of sample to be analyzed.
The glycerophospholipid shall be present in the reaction
system such as in a sample-diluent or in a reagent con-
taining an antibody or an antigen. The glycerophosphol-
ipid is preferably incorporated into a sample-diluent for
the purpose of avoiding the influence of endogenous li-
poprotein.

[0016] The phosphatidic acid may originate from ani-
mals or plants and can be generally produced through
decomposition of phosphatidylcholine or phosphatidylg-
lycerol with phospholipase A2.

No particular limitation is imposed on the number of car-
bon atoms and the unsaturation degree of each of the
two acyl groups in the phosphatidic acid. Generally, the
acyl group has 10 to 18 carbon atoms and 0 to 2 unsatu-
rated bonds. In addition, the two acyl groups are not nec-
essarily equal in number of carbon atoms and of unsatu-
rated bonds. The two acyl groups may be a combination
of those having different numbers of carbon atoms from
each other, and may be a combination of two saturated
acyl groups, a combination of a saturated acyl group and
an unsaturated acyl group, or a combination of two un-
saturated acyl groups. Generally, phosphatidic acids
originating from animals and plants are in the form of a
mixture of phosphatidic acid species bearing acyl groups
having different number of carbon atoms and different
unsaturation degrees.

The aforementioned phosphatidic acid may be a chem-
ically synthesized product. Examples of commercial
products thereof include sodium 1,2-dimyristoyl-sn-glyc-
ero-3-phosphatidate, sodium 1,2-dipalmitoyl-sn-glyce-
ro-3-phosphatidate, and sodium 1,2-distearoyl-sn-glyc-
ero-3-phosphatidate.

[0017] The phosphatidylcholine may originate from an-
imals or plants and is generally selected from phosphati-
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dylcholines purified from soybean or hen’s egg yolk.

No particular limitation is imposed on the number of car-
bon atoms and the unsaturation degree of each of the
two acyl groups in the phosphatidylcholine. Generally,
the acyl group has 10 to 22 carbon atoms and 0 to 2
unsaturated bonds. In addition, the two acyl groups are
not necessarily equal in number of carbon atoms and of
unsaturated bonds. The two acyl groups may be a com-
bination of those having different numbers of carbon at-
oms from each other, and may be a combination of two
saturated acyl groups, a combination of a saturated acyl
group and an unsaturated acyl group, or a combination
of two unsaturated acyl groups. Generally, phosphatidyl-
cholines originating from animals and plants are in the
form of a mixture of phosphatidylcholine species bearing
acyl groups having different number of carbon atoms and
different unsaturation degrees.

The aforementioned phosphatidylcholine may be a
chemically synthesized product. Examples of commer-
cial products thereof include 1,2-didecanoyl-sn-glycero-
3-phosphocholine, 1,2-dimyristoyl-sn-glycero-3-phos-
phocholine, 1,2-dipalmitoyl-sn-glycero-3-phospho-
choline, 1,2-distearoyl-sn-glycero-3-phosphocholine,
1,2-dioleoyl-sn-glycero-3-phosphocholine, 1,2-dilinole-
oyl-sn-glycero-3-phosphocholine, 1,2-diercoyl-sn-glyce-
ro-3-phosphocholine, 1-myristoyl-2-palmitoyl-sn-glyce-
ro-3-phosphocholine, 1-myristoyl-2-stearoyl-sn-glycero-
3-phosphocholine,  1-myristoyl-2-oleoyl-sn-glycero-3-
phosphocholine, 1-palmitoyl-2-oleoyl-sn-glycero-3-
phosphocholine, 1-stearoyl-2-oleoyl-sn-glycero-3-phos-
phocholine, 1-palmitoyl-2-myristoyl-sn-glycero-3-phos-
phocholine, and 1-palmitoyl-2-stearoyl-sn-glycero-3-
phosphocholine.

[0018] The phosphatidylglycerol may originate from
animals or plants and is generally selected from phos-
phatidylglycerols purified from soybean or hen’s egg yolk.
No particular limitation is imposed on the number of car-
bon atoms and the unsaturation degree of each of the
two acyl groups in the phosphatidylglycerol. Generally,
the acyl group has 10 to 22 carbon atoms and 0 to 2
unsaturated bonds. Also, the number of carbon atoms
and the unsaturation degree of one acyl group are not
necessarily equal to those of the other acyl group. The
two acyl groups may be those having different numbers
of carbon atoms, and a combination of two saturated acyl
groups, a combination of a saturated acyl group and an
unsaturated acyl group, or a combination of two unsatu-
rated acyl groups may be employed. Generally, phos-
phatidylglycerols originating from animals and plants are
in the form of a mixture of phosphatidylglycerol species
bearing acyl groups having different number of carbon
atoms and different unsaturation degrees.

The aforementioned phosphatidylglycerol may be a
chemically synthesized product. Examples of commer-
cial products thereof include 1,2-dimyristoyl-sn-glycero-
3-phosphoglycerol sodium salt, 1,2-dimyristoyl-sn-glyc-
ero-3-phosphoglycerol ammonium salt, 1,2-dipalmitoyl-
sn-glycero-3-phosphoglycerol sodium salt, 1,2-dipalmi-
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toyl-sn-glycero-3-phosphoglycerol ammonium salt, 1,2-
distearoyl-sn-glycero-3-phosphoglycerol sodium salt,
1,2-distearoyl-sn-glycero-3-phosphoglycerol ammoni-
um salt, 1,2-dioleoyl-sn-glycero-3-phosphoglycerol sodi-
um salt, 1,2-diercoyl-sn-glycero-3-phosphoglycerol so-
dium salt, and 1-palmitoyl-2-oleoyl-sn-glycero-3-phos-
phoglycerol sodium salt.

[0019] The phosphatidylethanolamine may originate
from animals or plants and is generally selected from
phosphatidylethanolamines purified from soybean or
hen’s egg yolk.

No particular limitation is imposed on the number of car-
bon atoms and the unsaturation degree of each of the
two acyl groups in the phosphatidylethanolamine. Gen-
erally, the acyl group has 10 to 22 carbon atoms and 0
to 2 unsaturated bonds. Also, the number of carbon at-
oms and the unsaturation degree of one acyl group are
not necessarily equal to those of the other acyl group.
The two acyl groups may be those having different num-
bers of carbon atoms, and a combination of two saturated
acyl groups, a combination of a saturated acyl group and
an unsaturated acyl group, or a combination of two un-
saturated acyl groups may be employed. Generally,
phosphatidylethanolamines originating from animals and
plants are in the form of a mixture of phosphatidyleth-
anolamine species bearing acyl groups having different
number of carbon atoms and different unsaturation de-
grees.

The aforementioned phosphatidylethanolamine may be
a chemically synthesized product. Examples of commer-
cial products thereof include 1,2-dimyristoyl-sn-glycero-
3-phosphoethanolamine, 1,2-dipalmitoyl-sn-glycero-3-
phosphoethanolamine, 1,2-distearoyl-sn-glycero-3-
phosphoethanolamine, 1,2-dilinoleoyl-sn-glycero-3-
phosphoethanolamine, and 1,2-diercoyl-sn-glycero-3-
phosphoethanolamine.

[0020] The phosphatidylserine may originate from an-
imals or plants and is generally selected from phosphati-
dylserines purified from soybean or hen’s egg yolk.

No particular limitation is imposed on the number of car-
bon atoms and the unsaturation degree of each of the
two acyl groups in the phosphatidylserine. Generally, the
acyl group has 10 to 22 carbon atoms and 0 to 2 unsatu-
rated bonds. Also, the number of carbon atoms and the
unsaturation degree of one acyl group are not necessarily
equal to those of the other acyl group. The two acyl
groups may be those having different numbers of carbon
atoms, and a combination of two saturated acyl groups,
a combination of a saturated acyl group and an unsatu-
rated acyl group, or a combination of two unsaturated
acyl groups may be employed. Generally, phosphatidyl-
serines originating from animals and plants are in the
form of a mixture of phosphatidylserine species bearing
acyl groups having different number of carbon atoms and
different unsaturation degrees.

The aforementioned phosphatidylserine may be a chem-
ically synthesized product. Examples of commercial
products thereof include 1,2-dimyristoyl-sn-glycero-3-
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phospho-L-serine sodium salt, 1,2-dipalmitoyl-sn-glyce-
ro-3-phospho-L-serine sodium salt, 1,2-distearoyl-sn-
glycero-3-phospho-L-serine sodium salt, and 1,2-diole-
oyl-sn-glycero-3-phospho-L-serine sodium salt.

[0021] The aforementioned glycerophospholipid is
preferably dissolved or dispersed in the buffer for the
reaction system. A scarcely soluble glycerophospholipid
may be dissolved or dispersed through ultrasonication.
Alternatively, a surfactant may be added to dissolve such
a glycerophospholipid.

No particular limitation is imposed on the surfactant gen-
erally employed above, so long as it can solubilize the
lipid. Examples of preferred surfactants include sucrose
fatty acid esters such as sucrose monolaurate; alkylgly-
cosides such as lysophosphatidylcholine, octylgluco-
side, and dodecylmaltoside; and dextran sulfate.
[0022] In the present invention, there may be used a
polyvinylpyrrolidone which has been industrially synthe-
sized and which has a molecular weight of about 10,000
to about 360,000. The viscosity index of the polyvinylpyr-
rolidone, represented by K value, is preferably 30 or high-
er, more preferably 60 or higher.

As used herein, the index K value of polyvinylpyrrolidone
refers to a value generally serving as an index for mo-
lecular weight. Specifically, the K value is obtained by
measuring the relative viscosity of 1 wt.% aqueous pol-
yvinylpyrrolidone solution at 25°C by means of a capillary
viscometer, inputting the relative viscosity value to the
following Fikentscher’s viscosity equation:

[0023]
[F1]
75K,
logi N =] ———+K, c
1+1.5K ¢
[0024] (whereinmn, representsrelative viscosity, crep-

resents concentration of aqueous solution (g/100 mL)
(i.e., the amount of polyvinylpyrrolidone (g) contained in
the aqueous solution (100 mL)), and kq represents vari-
able in relation to K value), and multiplying the thus-ob-
tained kg value by 1,000. The larger the K value, the
higher the molecular weight.

the aforementioned polyvinylpyrrolidone concentration
can be appropriately determined depending on the type
of analyte, in view of the fact as described in Patent Doc-
ument 3 that polyvinylpyrrolidone also serves as a sen-
sitizer. From the viewpoints of storage stability and sen-
sitizing effect, generally, the polyvinylpyrrolidone con-
centration is preferably 0.05 to 2 wt.%, with respect to
the total amount of the reaction system (i.e., liquid), more
preferably 0.1 to 1.0 wt.%.
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[0025] Polyvinylpyrrolidone is preferably incorporated
into the glycerophospholipid-containing liquid, for the
purpose of enhancement in storage stability of the glyc-
erophospholipid-containing liquid.

[0026] In the case where the amount of analyte deter-
mined by immune reaction is small, a sensitizer is added
for promoting immune agglutination. There have been
already known compounds serving as such a sensitizer;
such as polyethylene glycol, pullulan, polyacrylic acid,
dextran sulfate, polyvinylpyrrolidone, carboxymethylcel-
lulose, and 2-methacryloyloxyethylphospholylcholine-
methacrylic acid copolymer. However, quite surprisingly,
the inventors have found that, among these sensitizers,
polyvinylpyrrolidone exhibits a property of increasing the
storage stability of glycerophospholipid-containing liquid,
in addition to the sensitizing action.

[0027] No particular limitation is imposed on the ana-
lyte of the present invention, so long as it is an antibody
or antigen present in blood, and known antibodies and
antigens may be assayed. Examples of typically known
analytes include an anti-Treponema pallidum antibody,
an antiphospholipid antibody, an anti-HBs antibody, an
HBs antigen, a rubella antibody, an influenza virus anti-
gen, an adenovirus antigen, a Rotavirus antigen, a Heli-
cobactor pylori antigen, an anti-Helicobactor pylori anti-
body, a human C-reactive protein, streptolysine-O, a
prostate-specific antigen, a carcinoembryonic antigen,
an o-fetoprotein, immunoglobulin G, immunoglobulin M,
immunoglobulin A, immunoglobulin E, insulin, and a
rheumatoid factor.

Among them, an antiphospholipid antibody which is con-
siderably affected by endogenous lipoprotein, is pre-
ferred. Examples of the antiphospholipid antibody in-
clude an anti-syphilis phospholipid antibody, which
emerges in blood through infection with syphilis, and an
antiphospholipid antibody, which emerges in blood
through infection with antiphospholipid antibody syn-
drome (i.e., an autoimmune disease).

[0028] Inthe method and assay reagent of the present
invention, when the analyte is an antibody, the antibody
is subjected to immune reaction with an antigen, whereas
when the analyte is an antigen, the antigen is subjected
to immune reaction with an antibody. Thus, the assay
reagent of the present invention generally contains an
antigen or antibody which reacts with the target analyte
via immune reaction. As an example of such antigen or
antibody, phospholipid is used when the analyte is an
antiphospholipid antibody.

[0029] Asthephospholipid serving as the phospholipid
antigen, three phospholipids, i.e., cardiolipin, phosphati-
dylcholine, and cholesterol, are generally employed.
However, itis not necessarily the case that all three phos-
pholipids are contained in the reagent, and any of the
three can be selected with respect to the disease to be
detected. For example, the reagent for detecting an-
tiphospholipid antibody syndrome (i.e., an autoimmune
disease) contains at least cardiolipin, and the anti-syph-
ilis phospholipid antibody assaying reagent contains at
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least cardiolipin and phosphatidylcholine. Phosphatidyl-
choline and cholesterol are often used with cardiolipin as
a mixture for the enhancement of specificity and sensi-
tivity. The proportions by weight among three phosphol-
ipids: cardiolipin : phosphatidylcholine : cholesterol are
preferably about 1 : (3 to 30) : (0 to 10), more preferably
about 1 : (3 to 30) : (0.5 to 10). However, the proportions
are not limited thereto and are appropriately adjusted de-
pending on the purpose of the reagent.

The phospholipid may be obtained from animals and
plants or chemically synthesized, and the production
method is appropriately chosen depending on the pur-
pose. Generally, cardiolipin which is extracted and puri-
fied from cow’s heart, phosphatidylcholine which is ex-
tracted and purified from hen’s egg yolk, cholesterol
which is extracted from wool, and all of these three com-
pounds which are sythesized can be used. Alternatively,
these phospholipids employed in the invention may be
synthesized products or commercial products.

[0030] Before use, the aforementioned antigens such
as a phospholipid antigen are generally dispersed in an
appropriate solution. No particular limitation is imposed
on the solution, and phosphate buffer, Tris-HCI buffer,
glycine buffer, etc. may be employed. In dispersing such
an antigen in the solution, the antigen is dispersed by
causing it to be supported on an insoluble carrier, or by
forming liposome.

[0031] In the presentinvention, there may be used, as
the insoluble carrier, microparticle carriers which have
been conventionally and generally employed in immuno-
logical agglutination reaction and agglutination inhibition
reaction. Among these microparticle carriers, preferred
is a latex carrier formed of a synthetic polymer which can
be mass-produced on an industrial scale. Examples of
the synthetic polymer include polystyrene, styrene-sul-
fonic acid copolymer, styrene-methacrylic acid copoly-
mer, acrylonitrile-butadienestyrene copolymer, vinyl
chloride-acrylate ester copolymer, and vinyl acetate-acr-
ylate ester copolymer. Of these, polystyrene and styrene-
sulfonic acid copolymer are particularly preferred, in view
of the fact that these polymers are excellent in absorption
of phospholipid and can stably maintain biological activity
during a long-term storage period. Other than the poly-
mer carriers, there may be employed biological particles
such as animal-derived erythrocytes and bacterial cells,
and non-biological particles such as bentonite, collodion,
cholesterol crystals, silica, kaolin, and carbon powder.
The mean particle size of the insoluble carrier generally
employed, which varies depending on the determination
method and the measurement apparatus, is 0.1 to 1.0
pm as determined by means of a transmission electron
microscope, preferably 0.1 to 0.5 pm.

[0032] No particular limitation is imposed on the meth-
od for causing the phospholipid antigen to be supported
on the insoluble carrier. For example, the phospholipid
antigen is caused to be supported on the insoluble carrier
via physical and/or chemical bonding by using a conven-
tionally known technique.
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In a procedure of causing the phospholipid antigen or the
antiphoshpolipid antibody to be physically supported on
the insoluble carrier, a latex having a suitable particle
size is mixed with a phospholipid dissolved in a suitable
solvent (e.g., ethanol) (i.e., phospholipid latex mixture
liquid) under stirring (sensitization step), and after pas-
sage over a specific period of time, the mixture is treated
with a solution containing protein, sugar, peptide, etc.
(blocking step), followed by dispersing itin an appropriate
solvent.

Examples of the solvent in which the latex is dispersed
include phosphate buffer, Tris-HCI buffer, and glycine
buffer.

[0033] Examples of the sample analyzed through
these test methods include blood samples, serum sam-
ples, plasma samples, and cerebrospinal fluid samples,
which possibly contain the aforementioned analyte.
[0034] In the measurement procedure of the present
invention, the degree of agglutination occurring from the
immune reaction between the above-produced reagent
and the analyte such as an antiphospholipid antibody
present in the sample is optically measured, to thereby
determine the amount of analyte such as an antiphos-
pholipid antibody present in the sample.

The agglutination degree is optically measured through
a known technique. Examples of the technique include
turbidimetry in which formation of agglutination is meas-
ured as an increase in turbidity; a method in which for-
mation of agglutination is measured as a change in par-
ticle size distribution or mean particle size; and integrat-
ing-sphere optical turbidimetry in which a change in for-
ward-scattered light attributed to formation of agglutina-
tion is measured by means of an integrating sphere, and
the ratio of the change to the transmitted light intensity
is analyzed. In any of the measurement techniques, at
least two measurements are obtained at different points
in time, and the degree of agglutination is obtained on
the basis of the rate of increase in the measurements
between the time points (rate assay). Alternatively, the
measurement is performed at a certain point in time (typ-
ically, a conceivable end point of reaction), and the de-
gree of agglutinationis obtained on the basis of the meas-
urement (end point assay). From the viewpoints of sim-
plicity and speed of the measurement, the rate assay
based on turbidimetry is preferably performed. In the op-
tical measurement, there may be employed an optical
instrument which can detect scattered light intensity,
transmitted light intensity, absorbance, etc.; in particular,
a generally employed automated analyzer. The meas-
urement may be performed at a wavelength of 250 to
1000 nm, preferably 540 to 800 nm.

[0035] No particular limitation is imposed on the reac-
tion temperature, so long as the aforementioned immune
reaction occurs. The immune reaction is preferably per-
formed at a constant temperature of 10 to 50°C, more
preferably 10 to 40°C. The reaction time is appropriately
adjusted.

No particular limitation is imposed on the reaction medi-
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um (liquid) of the reaction system where the immune re-
action is performed, so long as the mediumis an aqueous
solution having a property which can satisfy physiological
conditions under which the immune reaction can occur.
Examples of the medium include phosphate buffer, cit-
rate buffer, glycine buffer, Tris buffer, and Good’s buffer.
The reaction medium preferably has a pH of 5.5 to 8.5,
more preferably 6.5 to 8.0. If needed, the reaction medi-
um may further contain a stabilizer such as bovine serum
albumin or sucrose; an antiseptic such as sodium azide;
a salt-concentration-controlling agent such as sodium
chloride; etc.

[0036] According to the present invention, a glycero-
phospholipid-containing liquid can be stable for a long-
term storage period by adding polyvinylpyrrolidone there-
to. Such storage stability may be evaluated by an accel-
erated test. Generally, reagents containing a bio-sub-
stance such as a protein (e.g., antigen or antibody) or a
lipid are stored at 2 to 10°C. The storage stability of such
a reagent during a long period of time is estimated ana-
logically through an accelerated test in which the sample
is analyzed after stored typically at 20 to 40°C in a short
period of time. The temperature of storage in the test is
generally 37°C.

Examples

[0037] The present invention will next be described in
detail by way of examples, which should not be construed
as limiting the present invention thereto.

Referential Example 1
1) Preparation of lipid antigen liquid

[0038] A cardiolipin solution in ethanol (5 mg/mL, prod-
uct of Sigma) (2 mL), a phosphatidylcholine
(COATSOME NC-50, product of NOF Corporation) so-
lution in ethanol (10 mg/mL) (10 mL), and a cholesterol
(product of Nacalai Tesque) solution in ethanol (10
mg/mL) (3 mL) were mixed together, to thereby prepare
a lipid antigen liquid.

2) Production of latex particles

[0039] Distilled water (1,100 g), styrene (200 g), sodi-
um styrenesulfonate (0.2 g), and aqueous solution of po-
tassium persulfate (1.5 g) dissolved in distilled water (50
g) were fed to a glass reactor (capacity: 2 L) equipped
with a stirrer, a reflux condenser, a temperature sensor,
a nitrogen conduit, and a jacket. The atmosphere of the
reactor was changed to nitrogen, and then the mixture
in the reactor was allowed to polymerize at 70°C under
stirring for 48 hours.

After completion of polymerization, the reaction mixture
was filtered through filter paper, to thereby recover latex
particles. The mean particle size of the latex particles
was determined by imaging the latex particles by means
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of a transmission electron microscope (JEM-1010, prod-
uct of JEOL Ltd.) (magnification: 10,000). The image
analysis was performed with respect to at least 100 par-
ticles. Thus, latex A having a mean particle size of 0.40
pm was produced.

3) Preparation of lipid antigen-sensitized latex reagent

[0040] The latex A (solid content: 10 wt.%) (100 pL),
produced in 2) above, was gently stirred and maintained
at 37°C. To the latex A, the aforementioned lipid antigen
liquid (330 pL) was added in a batch manner, and the
mixture was gently stirred at 37°C for 2 hours. Subse-
quently, 100mM phosphate buffered saline (100mM
phosphate buffer (pH: 7.4) and NaCl 0.9 wt.%; hereinaf-
ter abbreviated as PBS) (2 mL) containing 1 wt.% bovine
serum albumin (hereinafter abbreviated as BSA) (Frac-
tion V, reagent grade, product of Millipore) was added in
a batch manner, and the mixture was further stirred at
37°C for one hour. This product was centrifuged, to there-
by remove the supernatant, and the precipitated latex
was suspended again in 1% BSA-containing PBS. The
purification procedure was repeated. Finally, the thus-
purified latex was suspended in 100mM phosphate buffer
(pH: 7.4) (hereinafter abbreviated as PB) (4 mL) contain-
ing 1 wt.% BSA, 7.5 wt.% choline chloride, 0.14 wt.%
EDTA-2Na, and 0.1 wt.% sodium azide, to thereby pro-
duce a latex reagent.

4) Preparation of sample-diluent

[0041] BSA, pullulan (molecular weight: 200,000,
product of Hayashibara), sodium azide, and an egg-yolk-
derived phosphatidylglycerol (COATSOME NG-50LS,
product of NOF Corporation) were added to 50mM phos-
phate buffer (pH: 7.4) such that the amounts of the in-
gredients were adjusted to 1 wt.%, 1.0 wt.%, 0.1 wt.%,
and 0.17 wt.%, respectively, and the mixture was stirred.
Under ice-cooling conditions, the mixture was subjected
to ultrasonication for 30 minutes or longer by means of
an ultrasonic crusher (power 20%, 0.25-inch microchip)
until the mixture became a transparent solution, to there-
by prepare a sample-diluent.

Referential Example 2

[0042] The procedure of "4) Preparation of sample-
diluent" of Referential Example 1 was repeated, except
that the egg-yolk-derived phosphatidylglycerol concen-
tration was adjusted to 0.085 wt.%.

Referential Example 3

[0043] The procedure of "4) Preparation of sample-
diluent" of Referential Example 1 was repeated, except
that the egg-yolk-derived phosphatidylglycerol concen-
tration was adjusted to 0.043 wt.%.
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Referential Example 4

[0044] The procedure of "4) Preparation of sample-
diluent" of Referential Example 1 was repeated, except
that a synthetic phosphatidylglycerol--1,2-dimyristoyl-
sn-glycero-3-phosphoglycerol sodium salt (COATSOME
MG-4040, product of NOF Corporation)--was used at a
concentration of 0.043 wt.%, instead of the egg-yolk-de-
rived phosphatidylglycerol.

Referential Example 5

[0045] The procedure of "4) Preparation of sample-
diluent" of Referential Example 1 was repeated, except
that an egg-yolk-derived phosphatidylethanolamine
(COATSOME NE-50, product of NOF Corporation) was
used at a concentration of 0.085 wt. %, instead of the egg-
yolk-derived phosphatidylglycerol.

Referential Example 6

[0046] The procedure of "4) Preparation of sample-
diluent" of Referential Example 1 was repeated, except
that a synthetic phosphatidylcholine--1,2-dimyristoyl-sn-
glycero-3-phosphocholine (COATSOME MC-4040,
product of NOF Corporation)--was used at a concentra-
tion of 0.043 wt.%, instead of the egg-yolk-derived phos-
phatidylglycerol, and that Iysophosphatidylcholine
(COATSOME MC-40H, product of NOF Corporation)
serving as a surfactant was used at a concentration of
0.014 wt.%.

Referential Example 7

[0047] The procedure of "4) Preparation of sample-
diluent" of Referential Example 1 was repeated, except
that a synthetic phosphatidylcholine--1-palmitoyl-2-
stearoyl-sn-glycero-3-phosphocholine ~ (COATSOME
MC-6080, product of NOF Corporation)--was used at a
concentration of 0.043 wt.%, instead of the egg-yolk-de-
rived phosphatidylglycerol, and that lysophosphatidyl-
choline (COATSOME MC-40H, product of NOF Corpo-
ration) serving as a surfactant was used at a concentra-
tion of 0.014 wt.%.

Referential Example 8

[0048] The procedure of "4) Preparation of sample-
diluent" of Referential Example 1 was repeated, except
that the egg-yolk-derived phosphatidylglycerol concen-
tration was adjusted to 0.021 wt.%, and an egg-yolk-de-
rived phosphatidylethanolamine was used at a concen-
tration of 0.021 wt.%.

Comparative Referential Example 1

[0049] The procedure of "4) Preparation of sample-
diluent" of Referential Example 1 was repeated, except

10

15

20

25

30

35

40

45

50

55

that no glycerophospholipid was added.

[0050] The thus-produced reagents of Referential Ex-
amples 1 to 8 and Comparative Referential Examples 1
to 2 were tested, and the results are as follows.

(Test 1)
1) Fractionation of endogenous lipoprotein

[0051] Fractions containing high-density lipoprotein
(hereinafter abbreviated as HDL) were recovered
through potassium bromide density-gradient centrifuga-
tion.

In a specific procedure, 12 mL of 1.21-g/mL potassium
bromide solution was dispensed into ultracentrifugation
tubes (capacity: 50 mL). To each tube, syphilis-negative
serum (10 mL) was slowly dispensed such that the serum
was not intermingled with potassium bromide solution,
to thereby form two strata. Then, in a similar manner,
purified water (12 mL) was slowly dispensed such that
water was not intermingled with the serum, to form an-
other stratum thereon.

The tubes were subjected to centrifugation by means of
an ultra-centrifuge at 4°C and 44,000 rpm for 20 hours.
An injection needle was connected to a tube made of
Teflon (registered trademark) and employed so that a
solution can be sampled through suction by means of a
peristaltic pump connected thereto. Specifically, the in-
jection needle was slowly inserted into the bottom of each
of the ultracentrifugation tubes after ultracentrifugation,
and serum having potassium bromide density gradient
was recovered through suction by means of the peristaltic
pump. An aliquot (0.7 mL) was sampled as a fraction
from each tube, and 43 fractions were recovered in total.
Through measurement of the HDL cholesterol levels of
the 43 fractions, HDL was found to be contained in frac-
tions No. 5 to No. 15. Fractions No. 9 to No. 13, corre-
sponding to the highest HDL cholesterol level region,
were combined and dialyzed against physiological saline
in order to remove potassium bromide. After dialysis, the
HDL cholesterol level was determined by use of Cholest-
est (registered trademark) N HDL (product of Sekisui
Medical Co., Ltd.), and the level was found to be 40
mg/dL.

Thus, an HDL-containing physiological saline solution
was produced.

2) Assay samples

[0052] A syphilis antiphospholipid antibody-positive
sample having an antibody titer of 120 R.U. was stepwise
diluted with the HDL-containing physiological saline ob-
tained in 1) of Test 1 above, physiological saline, or se-
rum. The unit R.U. is a unit of syphilis-positive antibody
titer. A titer of 1 R.U. corresponds to unity in the RPR
card test. When the titer is 1 R.U. or higher, the sample
is diagnosed as syphilis positive. When the international
standard sample is assayed, a titer of 1 R.U. corresponds
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to 0.4 IU.
3) Measurement of agglutination amount

[0053] Agglutination amount was determined by
means of a biochemical auto-analyzer (Hitachi 7180). A
sample-diluent (180 pL) prepared in Referential Example
2 or Comparative Referential Example 1 and each sam-
ple (20 uL) produced in 2) of Test 1 were mixed together
in a cell of the biochemical auto-analyzer. The mixture
was incubated at 37°C for 5 minutes. Subsequently, the
latex reagent (60 wL) produced in 3) of Referential Ex-
ample 1 was added to and mixed with the incubate, and
the mixture was incubated at 37°C for 5 minutes. The
absorbance of the sample at a measurement wavelength
of 700 nm was measured immediately after addition of
the latex reagent and five minutes after the addition, and
the difference between two measurements was calculat-
ed by means of the auto-analyzer (hereinafter represent-
ed by AAbsx10,000). The difference in absorbance cor-
responds to the amount of agglutination increased by
immune reaction.

4) Results

[0054] Figs. 1 and 2 show the results.

As shown in Fig. 1 and 2, in Comparative Referential
Example 1, a drop in absorbance was observed when
the HDL-containing physiological saline was used in a
manner similar to the case in which serum was used.
Thus, HDL present in serum was thought to be an inter-
ference component causing a drop in absorbance. In
contrast Referential Example 2 in which a glycerophos-
pholipid was added, a drop in absorbance as observed
in Comparative Referential Example 1 was suppressed,
when the sample was diluted with the HDL-containing
physiological saline or serum, and the obtained absorb-
ance was almost equivalent to that obtained by a similar
sample diluted with HDL-free physiological saline. There-
fore, the glycerophospholipid added in Referential Ex-
ample 2 was found to suppress interference caused by
HDL, to thereby suppress a drop in absorbance.

(Test 2)
1) Assay samples

[0055] A syphilis antiphospholipid antibody-positive
sample having an antibody titer of 120 R.U. was stepwise
diluted with physiological saline or serum.

2) Measurement of agglutination amount

[0056] Agglutination amount was determined by
means of a biochemical auto-analyzer (Hitachi 7180). A
sample-diluent (180 L) prepared in any of Referential
Examples 1 to 8 or Comparative Referential Example 1
and each sample (20 pL) produced in 1) of Test 1 were
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mixed together in a cell of the biochemical auto-analyzer.
The mixture was incubated at 37°C for 5 minutes. Sub-
sequently, the latex reagent (60 pL) produced in 1) of
Referential Example 1 was added to and mixed with the
incubate, and the mixture was incubated at 37°C for 5
minutes. The absorbance of the sample at a measure-
ment wavelength of 700 nm was measured immediately
after addition of the latex reagent and five minutes after
the addition, and the difference between two measure-
ments was calculated by means of the auto-analyzer
(hereinafter represented by AAbsx10,000). The differ-
ence in absorbance corresponds to the amount of agglu-
tination increased by immune reaction.

[0057] Figs. 3 to 11 show the results.

In Referential Examples 1 to 8, the difference in absorb-
ance at any antibody concentration decreased when the
sample was diluted with physiological saline or serum,
as compared with Comparative Referential Example 1.
Thus, the drop in absorbance, which would otherwise be
caused by an interference component present in serum,
was found to be mitigated through addition of any of the
glycerophospholipids.

Example 1
1) Preparation of lipid antigen liquid

[0058] The same lipid antigen liquid as produced in 1)
of Referential Example 1 was employed.

2) Production of latex particles

[0059] Distilled water (1,100 g), styrene (200 g), sodi-
um styrenesulfonate (0.2 g), and aqueous solution of po-
tassium persulfate (1.5 g) dissolved in distilled water (50
g) were fed to a glass reactor (capacity: 2 L) equipped
with a stirrer, a reflux condenser, a temperature sensor,
a nitrogen conduit, and a jacket. The atmosphere of the
reactor was replaced with nitrogen, and then the mixture
in the reactor was allowed to polymerize at 70°C under
stirring for 48 hours.

After completion of polymerization, the reaction mixture
was filtered through filter paper, to thereby recover latex
particles. The mean particle size of the latex particles
was determined by imaging the latex particles by means
of a transmission electron microscope (JEM-1010, prod-
uct of JEOL Ltd.) (magnification: 10,000X). The image
analysis was performed with respect to at least 100 par-
ticles. Thus, latex B having a mean particle size of 0.38
pm was produced.

3) Preparation of lipid antigen-sensitized latex reagent

[0060] The procedure of "Preparation of lipid antigen-
sensitized latex reagent" described in 3) of Referential
Example 1 was repeated, except that latex B was used
instead of latex A.



19 EP 2 554 988 A1 20

4) Preparation of sample-diluent

[0061] BSA, Polyvinylpyrrolidone K90 (product of
BASF), sodium azide, and an egg-yolk-derived phos-
phatidylglycerol (COATSOME NG-50LS, productof NOF
Corporation) were added to 50mM phosphate buffer (pH:
7.4) such that the amounts of the ingredients were ad-
justed to 1 wt.%, 0.5 wt.%, 0.1 wt.%, and 0.43 mg/mL,
respectively, and the mixture was stirred. Then, the mix-
ture was subjected to ultrasonication for 30 minutes or
longer by means of an ultrasonic crusher (power 20%,
0.25-inch microchip) until the mixture became a trans-
parent solution, to thereby prepare a sample-diluent.

Example 2

[0062] The procedure of "4) Preparation of sample-
diluent" of Example 1 was repeated, except that the egg-
yolk-derived phosphatidylglycerol concentration was ad-
justed to 0.55 mg/mL.

Example 3

[0063] The procedure of "4) Preparation of sample-
diluent" of Example 1 was repeated, except that the egg-
yolk-derived phosphatidylglycerol concentration was ad-
justed to 0.64 mg/mL.

Comparative Example 1

[0064] The procedure of "4) Preparation of sample-
diluent" of Example 1 was repeated, except that pullulan
(molecular weight: 200,000, product of Hayashibara)
was used at a concentration of 0.8 wt.% instead of pol-
yvinylpyrrolidone.

Comparative Example 2

[0065] The procedure of "4) Preparation of sample-
diluent" of Example 1 was repeated, except that Lipidure
(2-methacryloyloxyethylphosphorylcholine-methacrylic
acid copolymer: molecular weight 1,000,000, Lipidure-
BL produced by NOF Corporation) was used at a con-
centration of 0.5 wt.% instead of polyvinylpyrrolidone.

Comparative Example 3

[0066] The procedure of "4) Preparation of sample-
diluent" of Example 1 was repeated, except that polyeth-
ylene glycol (molecular weight: 70,000, product of Wako
Pure Chemical Industries) was used at a concentration
of 0.6 wt.% instead of polyvinylpyrrolidone.

[0067] The thus-produced reagents of Examples 1 to
3 and Comparative Examples 1 to 3 were tested, and the
results are as follows.
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1) 37°C Accelerated test

[0068] Each of the sample-diluents produced in Exam-
ples 1to 3 and Comparative Examples 1 to 3 was placed
in a bottle. The bottle was tightly closed and subjected
to an accelerated test in an incubator at 37°C. At the end
of storage day 3 and storage day 7, the bottle was taken
from the incubator, and the agglutination amount was
determined in through the procedure described in 3) be-
low. The time-dependent change profile of the amounts
of agglutination measured on day 0 (start of storage),
day 3, and day 7 were analyzed. The latex reagent was
stored at 4°C before use.

2) Assay samples

[0069] RPR standard sera having five concentrations
(OR.U.,1R.U,2R.U,4R.U, and 8 R.U.) (product of
Sekisui Medical Co., Ltd.) were used.

3) Measurement of agglutination amount

[0070] The procedure of "3) Measurement of aggluti-
nation amount" of Test 1 was repeated, except that the
sample-diluents produced in Referential Example 2 and
Comparative Referential Example 1 and samples pro-
ducedin 2) of Test 1 were changed to the sample-diluents
(each 180 pL) produced in Examples 1 to 3 and Com-
parative Examples 1 to 3 and stored at 37°C in 1) above
and the samples (each 20 pL) of 2) above.

3) Results

[0071] Figs. 12 to 17 show the results.

In Examples 1 to 3, the amounts of agglutination (meas-
urements) measured at any antibody concentration on
day 7 (storage at 37°C) were varied with respect to those
on day 0 within a range of =10%. In contrast in Compar-
ative Example 1 to 3, the amounts of agglutination (meas-
urements) measured at any antibody concentration on
day 7 (storage at 37°C) were varied with respect to those
on day O outside a range of =10%. Therefore, polyvi-
nylpyrrolidone was found to provide excellent storage
stability as compared with other sensitizers.

Industrial Applicability

[0072] In areagent for assaying an analyte present in
blood by immune reaction, the reagent containing a glyc-
erophospholipid for avoiding the interference of endog-
enous lipoprotein, incorporation of polyvinylpyrrolidone
to the reagent attains excellent storage stability and a
long-term performance.

Claims

1. A reagent for assaying an analyte in blood by im-
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mune reaction with an antigen when the analyte is
an antibody or by immune reaction with an antibody
when the analyte is an antigen, wherein a glycero-
phospholipid and a polyvinylpyrrolidone are incorpo-
rated into the immune reaction system.

A reagent according to claim 1, wherein the glycer-
ophospholipid is one or more species selected from
the group consisting of phosphatidic acid, phosphati-
dylcholine, phosphatidylglycerol, phosphatidyleth-
anolamine and phosphatidylserine.

A reagent according to claim 1 or 2, wherein the an-
alyte is an antiphospholipid antibody, and the anti-
body is assayed by immune reaction with a phos-
pholipid antigen.

A reagent according to claim 3, wherein the phos-
pholipid antigen is supported on an insoluble carrier.

A reagent according to claim 3 or 4, wherein the an-
tiphospholipid antibody serving as an analyte is an
anti-syphilis phospholipid antibody generated in
blood through infection with syphilis.

A reagent according to claim 3 or 4, wherein the an-
tiphospholipid antibody serving as an analyte is an
antiphospholipid antibody generated in blood
through antiphospholipid antibody syndrome, which
is an autoimmune disease.

A method for assaying an antibody or an antigen
present in blood as an analyte by immune reaction
with an antigen when the analyte is an antibody, or
with an antibody when the analyte is an antigen,
wherein the method comprises incorporating a glyc-
erophospholipid and polyvinylpyrrolidone into the
immune reaction system.

An assay method according to claim 7, wherein the
glycerophospholipid is one or more species selected
from the group consisting of phosphatidic acid, phos-
phatidylcholine, phosphatidylglycerol, phosphati-
dylethanolamine, and phosphatidylserine.

An assay method according to claim 7 or 8, wherein
the analyte is an antiphospholipid antibody, and the
antibody is assayed by immune reaction with a phos-
pholipid antigen.

An assay method according to claim 9, wherein the
phospholipid antigen is supported on an insoluble
carrier.

An assay method according to claim 9 or 10, wherein
the antiphospholipid antibody serving as an analyte
is an anti-syphilis phospholipid antibody generated
in blood through infection with syphilis.
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12.

13.

14.

22

An assay method according to claim 9 or 10, wherein
the antiphospholipid antibody serving as an analyte
is an antiphospholipid antibody generated in blood
through antiphospholipid antibody syndrome, which
is an autoimmune disease.

A method for stabilizing a glycerophospholipid-con-
taining liquid, wherein the method comprises incor-
porating polyvinylpyrrolidone into the glycerophos-
pholipid-containing liquid.

An agent for stabilizing a glycerophospholipid-con-
taining liquid, the agent containing, as an active in-
gredient, polyvinylpyrrolidone.

Amended claims under Art. 19.1 PCT

1. (Amended) A reagent for assaying an analyte in
blood by immune reaction with an antigen when the
analyte is an antibody or by immune reaction with
antibody when the analyte is an antigen, wherein a
glycerophospholipid in the form of solution or disper-
sion and a polyvinylpyrrolidone are incorporated into
the immune reaction system.

2. (Amended) Areagent according to claim 1, where-
in the glycerophospholipid in the form of solution or
dispersion is one or more species selected from the
group consisting of phosphatidic acid, phosphatidyl-
choline, phosphatidylglycerol, phosphatidyleth-
anolamine, and phosphatidylserine.

3. A reagent according to claim 1 or 2, wherein the
analyte is an anti-phospholipid antibody, and the an-
tibody is assayed by immune reaction with a phos-
pholipid antigen.

4. A reagent according to claim 3, wherein the phos-
pholipid antigen is supported on an insoluble carrier.

5. A reagent according to claim 3 or 4, wherein the
anti-phospholipid antibody serving as an analyte is
an anti-syphilis phospholipid antibody generated in
blood through infection with syphilis.

6. A reagent according to claim 3 or 4, wherein the
anti-phospholipid antibody serving as an analyte is
an anti-phospholipid antibody generated in blood
through anti-phospholipid antibody syndrome, which
is an autoimmune disease.

7. (Amended) A method for assaying an antibody or
an antigen presentin blood as an analyte by immune
reaction with an antigen when the analyte is an an-
tibody, or with an antibody when the analyte is an
antigen, wherein the method comprises incorporat-
ing a glycerophospholipid in the form of solution or
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dispersion and a polyvinylpyrrolidone into the im-
mune reaction system.

8. (Amended) An assay method according to claim
7, wherein the glycerophospholipid in the form of so-
lution or dispersion is one or more species selected
from the group consisting of phosphatidic acid, phos-
phatidylcholine, phosphatidylglycerol, phosphati-
dylethanolamine, and phosphatidylserine.

9. An assay method according to claim 7 or 8, where-
in the analyte is an anti-phospholipid antibody, and
the antibody is assayed by immune reaction with a
phospholipid antigen.

10. An assay method according to claim 9, wherein
the phospholipid antigen is supported on an insolu-
ble carrier.

11. An assay method according to claim 9 or 10,
wherein the anti-phospholipid antibody serving as
an analyte is an anti-syphilis phospholipid antibody
generated in blood through infection with syphilis.

12. An assay method according to claim 9 or 10,
wherein the anti-phospholipid antibody serving as
an analyte is an anti-phospholipid antibody generat-
ed in blood through anti-phospholipid antibody syn-
drome, which is an autoimmune disease.

13. (Amended) A method for stabilizing a liquid con-
taining a glycerophospholipid in the form of solution
or dispersion, wherein the method comprises incor-
porating polyvinylpyrrolidone into the glycerophos-
pholipid-containing liquid.

14. (Amended) An agent for stabilizing a liquid con-
taining a glycerophospholipid in the form of solution
or dispersion, the agent containing, as an active in-
gredient, polyvinylpyrrolidone.
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Fig. 1
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Fig. 3
Referential Example 1
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Fig. 5
Referential Example 3
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Fig. 7
Referential Example 5

5000

4000 |
o)
=]
S 3000 |
X
w
2 2000 |
<]

_,D_Physiological
1000 saline
—i)— Serum
0 L 4
0.0 20 40 6.0 8.0
RU
Fig. 8
Referential Example 6

5000

4000 |
o
S
S 3000 |
x
v
= 2000 |
<

1000 __D__ ::Ily:.laologlcal

__._Serum
0 i ! 3
0.0 2.0 4.0 6.0 8.0
R.U.

17




Fig. 9
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Fig. 11
Comparative Referential Example 1
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Fig. 12

EP 2 554 988 A1

[Example 1:PVP-K90,PG:0.43mg/mL)

Measurements (AAbs X 10000)
RU 0 ! 2 4 8
Oday 376 | 762 | 1206 2154 2953
Jday 351 | 700 | 1102 2410 2925
Tday 342 | 696 | 1096 2078 2890

Vs. day 0%

RU 0 1 2 4 8
0day 100 | 100 100 100 100
3day 93 | 9% 9 98 99
Tday 91 9 91 96 98
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Fig. 13
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{Example 2:PVP-K30PG:055mg/mL])
Measurements (AAbs X 10000)

RU 0 1 2 4 8
Oday 315 | 157 | 1150 2144 2953
3day 354 | 708 | 1094 2084 2906
Tday 380 | N3 | 114 2080 2909
Vs. day 0 %

RU 0 1 2 4 8
Oday 100 | 100 100 100 100
3day 94 93 95 97 98
Tday 101 | 94 98 97 98
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Fig. 14
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[Example 3:PVP-K90,PG:0.64mg/mL])
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Fig. 15
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[Comparative Example 1: pullutan)

Measurements (AAbs X 10000)
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Fig. 16
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[Comparative Example 2: Lipidure]

Measurements ( AAbs X 10000)

RU 0 1 2 4 8
Oday 288 | 395 695 1736 3245
3day 314 | 416 | 689 | 1705 | 3061
7day 516 | 614 874 1816 3080

Vs.day 0 %

RU 0 1 2 4 8
Oday 100 | 100 100 100 100
3day 109 | 105 99 98 94
Tday 179 | 156 126 105 95
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Fig. 17

[Comparative Example 3: PEG70000]
Measurements (AAbs X 10000)
RU 0 1 2 4 8
Oday 329 | 361 522 1256 215
3day 21 293 402 1007 2315
7day 287 | 284 41 998 2232
Vs. day 0 %
RU 0 1 2 4 8
Oday 100 | 100 100 100 100
3day 82 81 1 80 85
Tday 87 79 79 79 82
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