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(57) Abréegée/Abstract:

It Is Intended to provide a reagent for assaying an antiphospholipid antibody which Is excellent in long-term storage stability and
capable of diagnosing syphilis infection or the like and a reagent for assaying an anti-Treponema pallidum antibody which Is

capable of diagnosing syphilis infection with high accuracy by preventing the occurrence of serum Interference. The invention Is
directed to the reagent for assaying an antiphospholipid antibody to be used for diagnosing syphilis infection comprising an

Insoluble carrier carrying an antiphospholipid antigen and a copolymer with a segment derived from 2-methacryloyloxyethyl
phosphorylcholine and a segment derived from a hydrophilic monomer.
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ABSTRACT

It is an object of the present invention to provide a
reagent for assaying anti-phospholipid antibodies, which is
excellent in long-term storage stability and enables an
accurate diagnosis of syphilitic infection, and a reagent for
assaying anti-Treponema pallidum antibodies, which enables an
accurate diagnosis of syphilitic infection by preventing an
occurrence of serum interference.

The present invention is a reagent for assaying
anti-phospholipid antibodies used for diagnosing syphilitic
infection, which contains an insoluble carrier supporting an
anti-phospholipid antigen thereon and a copolymer having a
segment derived from 2-methacryloyloxyethyl phosphorylcholine

and having a segment derived from a hydrophilic monomer.
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DESCRIPTION

REAGENT FOR ASSAYING ANTIPHOSPHOLIPID ANTIBODY AND REAGENT FOR
ASSAYING ANTI-TREPONEMA PALLIDUM ANTIBODY

TECHNICAL FIELD
[0001]
The present invention relates to a reagent for assaylng
anti-phospholipid antibodies, which enables an accurate
10 diagnosis of syphilitic infection and is excellent 1in long-term

storage stability, and a reagent for assaylng anti-Treponema

pallidum antibodies, which enables the accurate diagnosis of
syphilitic infection by preVenting an occurrence of serum
interference.

15
BACKGROUND ART

[0002]
Infection of Treponema Pallidum, a pathogen of syphilis,

in a 1iving body causes a production of a phospholipid-reactive
20 antibody, as well as an antibody against the pathogen, 1in the
living body. A reagent for assaying anti-phospholipid
antibodies is a reagent for diagnosing infection of syphilis
by assaying the presence or absence of the
phospholipid-reactive antibody 1in blood.
25 (0003}

Conventionally, the anti-phospholilpid antibody has been
assaved by a hand method, such as an RPR card test using a test
slide. However, 1n recent years, a reagent (reagent for an
autoanalyzer) applicable toabiochemical autoanalyzer has been

30 commercilially available.

In the case that the reagent for an autoanalyzer 1s used,
an amount of serumused in the assay tends tobe smaller, compared
to an amount thereof used in the assay by the hand method, 1in

35 order to reduce a load of blood collection on a patient.
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Accordingly, an amount of antigen-antibody reaction caused by
a reaction between the reagent and the antibody i1n the blood
is also small. Therefore, in the case that the reagent for an
autoanalyzer is used, a sensitilizer may be added to accelerate

5 the antigen-antibody reaction. Examples of the generally-used
sensitizer include polyethylene glycol, dextran, and the like.
Further, as the sensitizer used with the reagent for assaying
anti-phospholipid antibodies, Patent Document 1 discloses that
polyvinylpyrrolidone and pullulan effectlvely work.

10 [0004]

However, the sensitizer of this kind has a problem 1in
stability in the case that the reagent is stored for a long time,
though it is excellent in accelerating the antigen-antibody
reaction, and therefore, the reagent fails to keep 1ts

15 performance due to desensitization of the sensitizer after a
long-time storage thereof.
[0005]
On the other hand, infection of Treponema Pallidum, a
pathogen of syphilis, in a living body causes a production of
20 an antibody against the pathogen in the living body. A reagent
for assaying anti-Treponema pallidum antibodies 1s a reagent
for diagnosing infection of syphilis by assayling the presence

or absence of the anti-Treponema pallidum antibodies 1n the

blood.
25 [0006]
Conventionally, the anti-Treponema pallldum antibody has
been assayed by a hand method such as TPHA, which utillizes

hemagglutination. However, in recent years, a reagent
(reagent for an autoanalyzer) applicable to a biochemical
30 autoanalyzer has been commercially available. 1In the case that
the reagent is used, an amount of serum used 1n the assay tends
to be smaller, compared to an amount thereof used 1n the assay
by the hand method, in order to reduce a load of blood collection
on a patient. Accordingly, an amount of antigen-antibody

35 reaction caused by a reaction between the reagent and the
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antibody in the blood is also small. Therefore, 1n the case
that the reagent for an autoanalyzer 1s used, a sensitizer may
b

Examples of the generally-used sensitizer 1nclude polyethylene

c added to accelerate the antigen-antibody reaction.

glycol, dextran, and the like. Further, as the sensitizer used
with the reagent for assaying anti-Treponema pallidum
antibodies, Patent Document 2 discloses that a soluble polymer

containing a glucoside derivative in a monomer unit and/or a

soluble copolymer effectively works.
(0007]

However, the sensitizer of this kind has a problem that
an accurate result of the assay cannot be obtalned i1n some
samples, though it is excellent 1n accelerating the
antigen-antibody reaction. More specifically, there 1s a
problem that, in the case that the sample 1s serum, a phenomenon

called serum interference, which negatively affects the assay,

may occur due to variation of components contained in the serum,
and as a result, the accurate result of the assay cannot be

obtained.

Patent Document 1: Japanese Kokal Publication
He1-10-282096

Patent Document 2: Japanese Patent No. 2947600

DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0008]

A purpose of the present invention 1s, 1in light of the
above-mentioned present situation, to provide a reagent for
assaying anti-phospholipid antibodies, which enables an
accurate diagnosis of syphilitic infection and is excellent in
long-term storage stability, and a reagent for assayling
anti-Treponema pallidum antibodies, which enables the accurate
diagnosis of syphilitic infection by preventing an occurrence
of serum interference.
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MEANS FOR SOLVING THE PROBLEMS

[0009]

A reagent for assaying anti-phospholipid antibodies of
the present invention 1s a reagent for assaying
anti~-phospholipid antibodies used for diagnosing syphilitic
infection, which contains an insoluble carrier supporting an

anti-phospholipid antigen thereon and a copolymer having a

segment derived from 2-methacryloyloxyethyl phosphorylcholine
and having a segment derived from a hydrophilic monomer.
Further, a reagent for assaying anti-Treponema pallidum
antibodies of the present invention 1s a reagent for assaying
anti-Treponema pallidum antibodies used for diagnosing
syphilitic infection, which contains an insoluble carrier
supporting an anti-Treponema pallidum antigen thereon and a
copolymer having a segment derived from 2-methacryloyloxyethyl
phosphorylcholine and having a segment derived from a

hydrophilic monomer.

In the following, the present invention will be described

in detail.
(00101

Inventors of the present 1nvention have extensively
conducted research efforts, and as a result, the inventors have
found that, by having the reagent for assaving
anti-phospholipid antibodies contain a copolymer having a
segment derived from 2-methacryloyloxyethyl phosphorylcholine

and having a segment derived from a hydrophilillic monomer as a

sensitizer, it becomes possible to increase assaying
sensitivity and to maintain storage stability for a long time.
Thus, the 1nventors have completed the reagent for assaying
anti-phospholipid antibodies of the present invention.
(0011}

The reagent for assaying anti-phospholipid antibodies of
the present 1nvention contailns a copolymer having a segment
derived from Z2-methacryloyloxyethyl phosphorylcholline and

having a segment derived from a hydrophilic monomer
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(hereinafter, also referred to simply as copolymer).

The following general formula (1) indicates a structure
of the copolymer 1n the case that methacrylic acid is used as
the hydrophilic monomer.

(0012] [Chem. 1]

H3
|

C
CHz"‘"C (1)

|
(r:zo
T
CH,CH,O0POCH,CH,N*(CHs),

|
I8 X

[0013]

The 2-methacryloyloxyethyl phosphorylcholine 1s, since
a methacryloyl group 1s 1included, capable of copolymerizing
with another polymerizable monomer. Examples of the
copolymerizable hydrophilic monomer 1include a (meth)acrylic
acld monomer, such as 2-hydroxyethyl methacrylate,
(meth)acrylate, (meth)acrylamide, and the like.

[0014]

The hydrophililic monomer 1is not particularly limited, and
examples thereof include (meth)acrylic acid, (meth)acrylamide,
and the like. Out of these, (meth)acrylic acid, which 1is
cationic, is suitable, because (meth)acrylic acid is expected
to repulse electrostatically from protein and the like in

components 1n the blood.

Here, (meth)acrylic acid indicates acrylic acid or
methacrylic acid.

[0015]

A ratio between the segment derived from
2-methacryloyloxyethyl phosphorylcholine and the segment
derilved from a hydrophilic monomer 1n the copolymer 1is not
particularly limited, and can be selected properly as needed.



10

15

20

29

30

35

CA 02631636 2008-05-30

¥
6

However, it is desirable to be 5:5 to 3:7 in a molar ratio. In
the case that the ratio of the segment derived from
2-methacryloyloxyethyl phosphorylcholine to the segment
derived from a hydrophilic monomer 1s less than this range, an
occurrence of serum interference during the assay of the

anti-Treponema pallidum antibody may not be prevented
efficiently.

(0016}

A welight-average molecular weight of the copolymer 1s not
particularly limited, however, the desirable lower limit 1is
5000 and the desirable upper limit 1s S million. In the case
that the weight-average molecular weight is less than 5000, an
effect of accelerating agglutinationmaybe lost. In contrast,
in the case that the weight-average molecular weight 1s more
than 5million, reproducibility and the likemay be deteriorated
since viscosity of the reagent becomes too high 1n the case of
adding the copolymer to the reagent.

[0017]

With regard to a content of the copolymer 1n the reagent

for assaying anti-phospholipid antibodies of the present
invention, the desirable lower limit is 0.1 (w/v)% and the
desirable upper limit is 1.2 (w/v)%. In the case that the
content is less than 0.1 (w/v)$%, the occurrence of serum
interference may not be prevented efficiently. Further, 1n the

case that the content is more than 1.2 (w/v)%, the

reproduclbility may be deteriorated since the viscosity of the
reagent becomes too high.

The more desirable lower limit is 0.2 (w/v) % and the more
desirable upper limit is 0.8 (w/v)%.

(0018]

The reagent for assaying anti-phospholipid antibodies of
the present 1nvention contalns an i1nsoluble carrier supporting
an anti-phospholipid antigen thereon.

As the anti-phospholipid antigen, for example, a lipid
antigen including cardiolipin, phosphatidylcholine and
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cholesterol is desirable.
[0019]

As the cardiolipin, 1t 1s desirable to use cardiolipin
purified from a bovine heart, however, chemically synthesized
cardiollpln may also be used.

[0020]

As the phosphatidylcholine, it 1s desirable to use
phosphatidylcholine purified from a hen egg yolk, however,
lecithin which has a content of phosphatidylcholine of 60 to
80% may also be used.

[0021]

As the cholesterol, cholesterol of animal origin may be
used, or alternatively, chemically-synthesized cholesterol
may be used.

[0022])

A mixing ratio of the cardiolipin, the
phosphatidylcholine and the cholesterol is not particularly
limited as long as the resulting anti-phospholipid antigen
enables determination of the presence or absence of infection
of syphilis. However, the ratio is desirable to be 8 to 12 of
the phosphatidylcholine and 1 to 5 of the cholesterol, with
respect to 1 of the cardiolipin. ‘
[0023]

The insoluble carrier is not particularly limited;
however, it is desirable to use an insoluble carrier including
a polymer of a polymerizable monomer having a phenyl group
and/or an anionic polymerizable monomer.

[0024]

The polymerizable monomer having the phenyl group is not
particularly limited, and examples thereof include styrene,
divinylbenzene, ethylstyrene, o-methylstyrene,
p—-chlorostyrene, chloromethylstyrene, and the like. Each of
these may be used alone, or two or more kinds of these may be
used 1n combination.

[0025]
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The anionic polymerizable monomer is not particularly
limited, and examples thereof may i1nclude styrene sulfonate,
(meth)acrylic acid, divinylbenzene sulfonate, ethylstyrene
sulfonate, a-methylsulfonate, and the like. The salts in this
case are not particularly limited, and examples thereof include
a sodium salt, a potassium salt, a lithium salt, an ammonium
salt, and the like. Each of these may be used alone, or two
or more kinds of thesemay be used 1in combination. Out of these,
styrene sulfonate and/or (meth)acrylic acid 1s desirable. By
including styrene sulfonate and/or (meth)acrylic acid, an
obtained insoluble carrier 1tself has a good level of
emulsifiability.

[0026]

The insoluble carrier obtalned by including the anionic
polymerizable monomer has a surface charge, and therefore, the
insoluble carrier is dispersed well in a solution even without
an emulsifier. Here, in the case that anemulsifier is included
in suspension of the insoluble carrier and a lipid antigen is
supported thereon to prepare a reagent for assaying
anti-phospholipid antibodies, the emulsifier may prevent an
agglutination of polymer spheres caused by a specific
antigen—-antibody reaction. In some cases, the emulsifier may
be 1nvolved 1n a nonspecific reaction. Therefore, it 1s
desirable not to include an emulsifier in suspension of the
insoluble carrier. '

[0027]

In the case that an insoluble carrier including the
polymer of the polymerizable monomer having the phenyl group
and the anionic polymerizable monomer 1s used, contents of
copolymer components of the respective polymerizable monomers
are not particularly limited, however, a copolymer component
of the anionic polymerizable monomer 1s desirably 50 parts by
welght or less with respect to 100 parts by weight of a copolymer
component of the polymerizable monomer having the phenyl group.

In the case that the copolymer component of the anionilc
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polymerizable monomer is more than 50 parts by weight, an
obtained insoluble carrier may be less dispersive. The more
desirable copolymer component of the anionic polymerizable
monomer 1s 30 parts by welght or less.

[0028]

The insoluble carrier has a surface charge and the surface
charge includes a surface charge generated by the anionic
polymerizable monomer, which i1s the above-described copolymer
component, and a surface charge generated by an anion of a piece
of a polymerization initiator used 1in polymerization. An
example of the surface charge generated by an anion of a piece
of a polymerization initiator can be described as following:
in the case that a persulfate such as potassium persulfate 1is
used, a sulfate radical (-0S053 ), apiece, 1s present on a surface
of a copolymer particle, and the sulfate radical is gradually
hydrolyzed to be changed as shown by the below formula.

-505” + H,0 — -OH + HOSO; '

[0029]

The 1nsoluble carrier desirably has a surface charge
density of 0.01 to 0.4 umol/m® in terms of a dissociation
concentration of anions 1n a state of suspension. Here, a
medium of the suspension is amediumused in an lmmunoassay test,
and examples thereof include water, saline, serum, and the like.

In the case that the surface charge density is less than
0.01 pmol/m?, repulsion between the particles is weak, so that
the emulsifiability of the insoluble carrier may be

deteriorated. 1In contrast, in the case that the surface charge

density is more than 0.4 pmol/m®, electrical repulsion between
the 1nsoluble carriers becomes stronger so that
autoagglutination i1s not caused and the insoluble carriers are
stable, however, the agglutination caused by the
antligen—-antibody reaction 1s also prevented and a highly
sensitive measurement may fail to be done.

[0030]

Further, the 1nsoluble carrier 1s deslirably a sphere
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having a particle diameter of 0.1 to 0.7 um. In the case that

the particle diameter is less than 0.1 um, an optical change
caused by the agglutination 1is small, so that a high sensitivity

requlred for a measurement may not be obtained. In contrast,

in the case that the particle diameter 1s more than 0.7 um, an
amount of optical change caused by the particle agglutination

exceeds a measurable range so that a measuring range for the

assay may become smaller. The more desirable lower limit is

0.2 um and the more desirable upper limit 1s 0.5 um.
[0031]

A method for polymerizing the polymerizable monomers is
not particularly limited, and examples thereof include a method
for conducting, by using a polymerization initiator, emulsion
polymerization, suspension polymerization, seed
polymerization, dispersion polymerization, or the like.

The polymerization initiator is not particularly limited,

and examples thereof include persulfate such as potassium
persulfate and the like.
(0032}

A method for supporting the anti-phospholipid antigen on
the insoluble carrier is not particularly limited, and examples
thereof include a method of supporting by physical bond and/or

chemical bond through a conventionally known method.
[0033]

The reagent for assaying anti-phospholipid antibodies of
the present 1nvention may be used as a one-component type latex
reagent by dispersing and dissolving the insoluble carrier
supporting the anti-phospholipid antigen thereon and the

copolymer in the same medium, or alternatively, it may also be

used as a two-component type reagent including a first reagent

containing the insoluble carrier supporting the
anti-phospholipid antigen thereon and a second reagent

including a buffer prepared by adding the copolymer to a medium.
[0034]

The medium 1s not particularly limited, and examples
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thereof include a phosphate buffer, aglycine buffer, a Tris-HCL
buffer, a Good’s buffer and the like.

Further, a pH of the medium 1s not particularly limited,
however, the desirable lower limit 1s 5.5 and the desirable
upper limit is 8.5, and furthermore, the more desirable lower
limit 1s 6.5.

(0035]

In the one-component type latex reagent, bovine serum

albumin, sucrose, sodiumchloride, EDTA*2Na, surfactant and the
like may be further dissolved as appropriate.

Furthermore, also in the case that the reagent 1s used
as the two-component type reagent 1ncluding the latex reagent
and the solution reagent, bovine serum albumin, sucrose, sodium
chloride, EDTA*2Na, surfactant and the like may be dissolved
in the respective reagents as appropriate.

Moreover, a concentration of the bovine serum albumin 1s
not particularly limited, however, the desirable lower limit
is 0.1% and the desirable upper limit 1s 15%, and further, the
more desirable lower 1imit is 1.0% and the more desirable upper
1imit 1s 10.0%.

[0036])

By using the reagent for assaying anti-phospholipid
antibodies of the present i1nventlon, a degree of the
agglutination caused by the antigen—-antibody reaction with the
anti-phospholipid antibody in a sample 1is to be optically

measured or visually observed. Thus, the anti-phospholipid

antibody 1n the sample can be assayed.
(00371

As a method for measuring the degree of the agglutination
optically, a conventionally known method is used. For example,
lncrease and decrease of scattering light intensity, absorbance
and transmission intensity can be measured by changing the size
of particles of the insoluble carrier to be used, the
concentration of the insoluble carrier, or setting of the

reaction time. Further, it 1s possible to use these methods
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in combination. Here, a wavelength of light in conducting the
measurement is desirably 300 to 900 nm.
[0038]

As an apparatus used for the optical measurement, an
optical device capable of detecting the scattering light
intensity, transmission intensity, absorbance and the 1like can
be employed, and any of generally used automatic biochemical
analyzers can be used.

[0039]

As a method for visually observing the degree of the

agglutination, normally, a method for mixing a sample and the

reagent for assaying anti-phospholipid antibodies of the

present invention on a test slide and for determining a presence
or absence of agglutination after vibrating the liquid mixture,
and the like can be used. Here, to observe the degree of the
agglutination, a method for filming an agglutination state with
a video camera and processing the 1mage can also be used, in

addition to the wvisual observation.
[0040]

Further, the i1nventors of the present invention have
extensively conducted research efforts to find out that by
having the reageht for assaying anti-Treponema pallidum
antibodies contaln a copolymer having a segment derived from
2-methacryloyloxyethyl phosphorylcholine and having a segment
derived from a hydrophilic monomer as a sensitizer, it becomes
possible to prevent the serum 1nterference in the assay of the
anti-Treponema pallidum antibody in serum, so that the
antil-Treponema pallidum antibody can be assayed with accuracy.
Thus, the inventors of the present invention have completed the

reagent for assaying anti-Treponema pallidum antibodies of the
present invention.

(0041]
The reagent for assaying anti-Treponema pallidum
antibodies of the present invention contains an insoluble

carriler supporting an antigen to syphilis thereon, and a
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copolymer having a segment derived from 2-methacryloyloxyethyl
phosphorylcholine and having a segment derived from a

hydrophilic monomer (hereinafter, also referred to simply as

copolymer).
The following general formula (1) 1ndicates a structure

of the copolymer in the case that methacrylic acid 1s used as

the hydrophilic monomer.
[0042] [Chem. 2]

I [

CHZ—(|3 CHz—-CI: (1)
1o + A
CH,CH,OPOCH,CH,N*(CH,)3

X
O
10043]

In the reagent for assaying anti-Treponema pallidum
antibodies of the present invention, the copolymer contained
therein prevents the serum interference, even 1n the case that
a serum 1is used as a sample. Therefore, the accurate assaying
result can be obtained.

Here, as a method for examining the serum i1nterference,
for example, a spike recovery test can be used. The spike
recovery test is conducted as follows: a reference material
containing an antigen or an antibody, which 1s a to-be-measured
material, at a high concentration 1s added to a salline (a model
of the serum without a variable component contained therein)
so that the concentration thereof becomes approximately 0.1 to
5%; a difference between the measured values before and after
the addition of the reference material 1s calculated; the

reference material is added to the serum containing an antigen
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or an antibody, which is a to-be-measured material, and a
difference between the measured values before and after the
addition of the reference material is calculated 1n the same
manner; defining that the difference of the measured values in
the case of adding the reference material to the saline 1s 100%,
a ratio of the difference of the measured values 1n the case
of adding the reference material to the serum 1s calculated as
a recovery ratio; thus, an occurrence of serum interference 1s
examined.

(0044

The 2-methacrylovyloxyethyl phosphorylcholine is, since
a methacryloyl group is included, capable of copolymerizing
with another polymerizable monomer. Examples of a
copolymerizable hydrophilic monomer include a (meth)acrylic
acid monomer, such as 2-hydroxyethyl methacrylate,

(meth) acrylate, (meth)acrylamide, and the like.
[0045]

The hydrophilic monomer is not particularly limited, and
examples thereof include (meth)acrylic acid, (meth)acrylamide,
and the like. Out of these, (meth)acrylic acid, which 1is
cationic, is suitable, because (meth)acrylic acid is expected
to repulse electrostatically from proteiln and the like in
components 1n blood.

Here, {(meth)acryvlic acid indicates acrylic acid or
methacrylic acid.
(0046]

A ratio between the segment derived from

2-methacryloyloxyethyl phosphorylcholine and a segment
derived from a hydrophilic monomer i1n the copolymer 1is not
particularly limited, and can be selected properly as needed.
However, it is desirable to be 5:5 to 3:7 1n a molar ratio. In

the case that the ratio of the segment derived from

2-methacryloyloxyethyl phosphorylcholine to the segment

derived from a hydrophilic monomer is less than this range, an

occurrence of serum interference during the assay of the
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anti-Treponema pallidum antibody may not be prevented
efficiently.
[(0047]

A welght-average molecular weight of the copolymer is not
particularly limited, however, the desirable lower limit is
50000 and the desirable upper limilt 1is S million. In the case
that the weilight-average molecular weight i1s less than 50000,

an effect of accelerating agglutination may be lost. In

contrast, in the case that the weight-average molecular weight
is more than 5 million, reproducibility and the like may be
deteriorated since viscosity of the reagent becomes too high
in the case of adding the copolymer to the reagent.

(0048]

With regard to a content of the copolymer in the reagent

for assaying anti-Treponema pallidum antibodies of the present
invention, the desirable lower limit is 0.1 (wWw/v)% and the

desirable upper limit is 1.2 (w/v)%. In the case that the

content is less than 0.1 (w/v)$%, the occurrence of serum

interference may not be prevented efficiently. Further, in the

case that the content is more than 1.2 (w/v)%, the
reproducibllity may be deteriorated, since the viscosity of the
reagent becomes too high.

The more desirable lower 1limit is 0.2 (w/v)% and the more
desirable upper limit is 0.8 (w/Vv) %.
[0049]

The reagent for assaying anti-Treponema pallidum
antibodies of the present i1nvention contains an insoluble

carrier supporting the anti-Treponema pallidum antigen thereon,

in addition to the copolymer.
[0050]
As the anti-Treponema pallidum antigen, for example, an

antigen derived from a bacterial cell of a Treponema pallidum

1S desirable.
[0051]

The insoluble carrier is not particularly limited, and
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examples thereof include an insoluble carrier comprising
polystyrene, styrene-styrenesulfonate polymer,

acrylonitrile~-butadiene-styrene copolymer,

vinylchloride-acrylate copolymer, polyvinyl acetate acrylate
or the like.

[0052]
With regard to the particle diameter of the 1insoluble

carrier, though depending on a measuring method or a measuring

apparatus to be used, the desirable lower limit is 0.05 um and
the desirable upper limit is 1.0 um. In the case that the

particle diameter is less than 0.05 pm, an optical change caused
by the agglutination may be small, so that a high sensitivity

required for the measurement may not be obtained. In contrast,

in the case that the particle diameter is more than 1.0 yum, the
optical change caused by the particle agglutination exceeds a

measurable range, so that a measuring range for the assay may

become smaller,
0053]

A method for supporting the anti-Treponema pallilidum
antigen on the insoluble carrier is not particularly limited,

and examples thereof include a method for supporting by physical

bond or chemical bond through a conventionally known method.
The anti-Treponema pallidum antigen used here may be crushed
bacterial cells or purified bacterial cells. Further, one or

more kinds of an antigen artificially composed by genetic
engineering may be used in combination.
[0054]

The reagent for assaying anti-Treponema pallildum
antibodies of the present invention may be used as a
one-component type latex reagent by dispersing and dissolving
the insoluble carrier supporting the anti-Treponema pallidum
antigen thereon and the copolymer in the same medium, Or

alternatively, it may also be used as a two-component type
r

N

cagent including a first reagent containing the insoluble

carrier supporting the anti-Treponema pallidum antigen thereon
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and a second reagent including a buffer prepared by adding the
copolymer to a medium.
[0055]

The medium is not particularly limited, and examples

5 thereof include a phosphate buffer, aglycine buffer, a Tris-HCL
buffer and the like.
[0056]

In the one-component type latex reagent, bovine serum

albumin, sucrose, sodium chloride, EDTA*2Na, surfactant and the
10 like may be dissolved as appropriate.

Furthermore, also in the case that the reagent 1s used
as the two-component type reagent, bovine serum albumin,

sucrose, sodium chloride, EDTA*2Na, surfactant and the like may
be dissolved in the respective reagents as approprlate.

15 Moreover, a concentration of the bovine serum albumin 1s

is 0.1% and the desirable upper limit 1s 15%, and further, the
more desirable lower 1limit is 1.0% and the more desirable upper
limit 1s 10.0%.

20 [0057]

By using the reagent for assaying anti-Treponema pallidum
antibodies of the present invention, a degree of the
agglutination caused by the antigen-antibody reaction with an
anti-Treponema pallidum antibody in a sample 1s to be optically

25 measured or visually observed. Thus, the anti-Treponema

pallidum antibody in the sample can be assayed.
(0058]

The desirable lower limit of a pH when the
antigen-antibody reaction is carried out by using the reagent
30 for assaying the anti-Treponema pallidum antibodies of the
present invention is 4.5 and the desirable upper limit 1s 10.0,
and further, the more desirable lower limit 1s 6.0 and the more
desirable upper limit 1s 8.0.
Moreover, the desirable lower limit of a reaction
35 temperature is 0°C and the desirable upper limit is 50°C. A
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reaction time 1s selected as appropriate.
[0059]

As a method for measuring the degree of the agglutination
optically, a conventionally known method is used. For example,
increase and decrease of scattering light intensity, absorbance
and transmission intensity can be measured by changing the size
of particles of the i1nsoluble carrier to be used, the
concentration of the insoluble carrier, or setting of the

reaction time. Further, 1t 1s possible to use these methods

in combination. Here, a wavelength of light in conducting the
measurement 1s desirably 300 to 900 nm.
(0060]

As an apparatus used for the optical measurement, an
optical device capable of detecting the scattering light
intensity, transmission intensity, absorbance and the like can

be employed, and any of generally used automatic biochemical

analyzers can be used.
(0061]

As a method for visually observing the degree of the
agglutination, normally, a method for mixing a sample and the
reagent for assaying anti-Treponema pallidum antibodies of the
present invention on a test slide and for determining a presence
or absence of agglutination after vibrating the ligquid mixture,
and the like can be used. Here, to observe the degree of the
agglutination, amethod for filming an agglutination state with

a video camera and for processing the 1mage can also be used,

in addition to the visual observation.

EFFECTS OF THE INVENTION
[0062]

According to the present invention, it is possible to
provide a reagent for assaying anti-phospholipid antibodies,
which enables an accurate diagnosis of syphilitic infection and
1s excellent 1in long-term storage stability, and a reagent for

assaylng anti-Treponema pallidum antibodlies, which enables the
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accurate diagnosis of syphilitic infection by preventing an

occurrence of serum interference.

BEST MODE FOR CARRYING OUT THE INVENTION
5 [0063]
(Example 1)

(1) Preparation of a reagent for assaying anti-phospholipid

antibodies
According to the following procedures, a two-component

10 type reagent including a first reagent and a second reagent was

prepared.

[0064]
(1-1) Preparation of first reagent
An amount of 1.2% by welght of LipidureD02 (made by NOF

15 Corp., molecular weight of 550000) neutralized with NaOH was
added to a phosphate buffer containing 1% of a bovine serum
albumin (“Lot A”, made by Serologicals Corporation) so as to
prepare the first reagent.

[0065]

20 (1-2) Preparation of second reagent
A latex liquid of MediAce RPR (made by Sekisui Chemical

Co., Ltd.) was used as 1t was as the second reagent. The latex
liguid was prepared by sensitizing a lipid antigen including
cardiolipin, phosphatidylcholine and cholesterol to a

25 polystyrene latex having the average particle diameter of 0.400
um and having a sulfone group of 0.38 pmol/m°.
[0066]

(Example 2)
The reagent for assaying anti-phospholipid antibodies

30 was prepared 1n the same manner as 1n Example 1, except that,
in preparation of the first reagent (1-1), 0.70% by weight of
LipidureD03 (made by NOF Corp., molecular weight of 1 million)
neutralizedwith NaOH was added to a phosphate buffer containing
1% of bovine serum albumin (“Lot A”, made by Serologicals

35 Corporation) so as to prepare the first reagent.
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[0067]
(Example 3)

The reagent for assaying anti-phospholipid antibodies
was prepared in the same manner as 1n Example 1, except that,
in preparation of the first reagent (1-1), 0.45% by weight of
LipidureD05 (made by NOF Corp., molecular weight of 1 million)
neutralized with NaOH was added to a phosphate buffer containing

3 of bovine serum albumin (“Lot A”, made by Serologlcals
Corporation) so as to prepare the first reagent.

(0068]

(Comparative Example 1)

The reagent for assaying anti-phospholipid antibodies
was prepared in the same manner as in Example 1, except that,
in preparation of the first reagent (1-1), 1.2% by weight of
pullulan (made by Hayashibara Co., Ltd.), 1n stead of
LipidureD02, was added to a phosphate buffer contalning 13 of
bovine serum albumin (“Lot A”, made by Serologicals
Corporation) and dissolved thereiln.

[0069]
(Comparative Example 2)

The reagent for assaying anti-phospholipid antibodies
was prepared in the same manner as 1n Example 1, except that,
in preparation of the first reagent (1-1), 1.0% by weight of
polyvinylpyrrolidone, 1n stead of LipidureD02, was added to a
phosphate buffer containing 1% of bovine serum albumin (“Lot

A”, made by Serologicals Corporation) and dissolved therein.
(0070)

(Comparative Example 3)

The reagent for assaying anti-phospholipid antibodies
was prepared 1n the same manner as in Example 1, except that,
in preparation of the first reagent (1-1), 2.0% by weight of
dextran (molecular weight of 500000: made by Sigma Co.), 1n
stead of LipidureD02, was added to a phosphate buffer containing
1% of bovine serum albumin (“LotA”, made by Serologicals

Corporation) and dissolved therein.
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(00711
(Evaluation (1))

With respect to each of the reagents for assaying
anti-phospholiplid antibodies obtalned in Examples 1 to 3 and

Comparative Examples 1 to 3, the following evaluations were
conducted.

10072]

(1) Measurement of amount of absorbance change immediately

after preparation
By using each of RPR reference serums (made by Sekisul
Chemical Co., Ltd.) having five different concentrations of 0.0,

1.0, 2.0, 4.0 and 8.0 R.U. as a reference solution of the

anti-phospholipid antibody, the followlng measurement was

carried out.

An amount of 20 pL of RPR reference serum was sampled as
the reference solution of the anti-phospholipid antibody, and

then, 180 uL of the first reagent was mixed thereto and
maintained at 37°C for an appropriate period of time.

Thereafter, 60 UL of the second reagent was further added and
stirred. Then, the amount of the change of the absorbance in
a period between about 80 seconds and 300 seconds at a wavelength
of 700 nm was measured to obtain the amount of the absorbance
change {(Aabs). For measuring the absorbance, Hitachi 7170
autoanalyzer was used. Here, R.U. 1s a unit indicating an
antibody titer of the anti-phospholipid antibody derived from
the syphilitic infection 1in the case that the serum is measured
by using MediAce RPR (made by Sekisui Chemical Co., Ltd.),

which 1is a reagent for assaying the anti-phospholipid
antibodiles.

The results were shown in Table 1.
[0073]

[Table 1]
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[0074]
(2) Evaluation on storage stability

After storage of the first reagent at a temperature ot
30°C, measurement of the reference solution of the

anti-phospholipid antibody was carried out as described in the
measurement (1) to obtain a reduction ratio of Aabs in the case

that Aabs immediately after the preparationwas definedas 100%;
thus, the storage stability was evaluated. 1In general,
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reagents for assaying anti-phospholipid antibodies are stored
at a temperature of 2 to 10°C, however, storage thereof at a
temperature of 30°C allows evaluation of the storage stability
as an accelerated test.

Here, the measurement was conducted after a lapse of 5
days, 15 days, l8days and 25 days from the preparation.

The results obtalned by using each one of the reference

solutions of the anti-phospholipid antibody of 1.0, 2.0, 4.0

and 8.0 R.U. were respectively shown 1n Fig. 1 to Fig. 4.
[0075]
Use of either of the reference solutions of the

anti-phospholipid antibody with a concentration of 1.0 R.U. or

2.0 R.U., as shown in Fig. 1 and Fi1g. 2, caused reductions of
15 to 30% 1n the amounts of absorbance change after a lapse of
25 days 1n cases where pullulan, PVP and dextran were used. In
contrast, in cases where LipidureD02, LipidureD03 and

LipidureD05 were used, the amounts of absorbance change were
found to be 5% or less.

[0076]

(Example 4)

The reagent for assaying anti-phospholipid antibodies
was prepared in the same manner as in Example 1, except that,
1n preparation of the first reagent (1-1), 0.66% by weight of
LipidureD03 (made by NOF Corp.) neutralized with NaOH was added
to a phosphate buffer containing 1% of bovine serum albumin (Lot
B) .

[0077]
(Example 5)

The reagent for assaying anti-phospholipid antibodies
was prepared 1n the same manner as in Example 1, except that,
1n preparation of the first reagent (1-1), 0.66% by weight of
LipidureD0O3 (made by NOF Corp.) neutralized with NaOH was added
to a phosphate buffer containing 1% of bovine serum albumin (Lot
C).

[0078]



CA 02631636 2008-05-30
24

(Example 6)

The reagent for assaying anti-phospholipid antibodies
was prepared in the same manner as 1n Example 1, except that,
in preparation of the first reagent (1-1), 0.66% by weight of

5 LipidureD03 (made by NOF Corp.) neutralized with NaOH was added
to a phosphate buffer containing 1% of bovine serum albumin (Lot
D).
[0079]
(Comparative Example 4)

10 Th

was prepared in the same manner as in Example 1, except that,

P

> reagent for assaying anti-phospholipid antibodies

in preparation of the first reagent (1-1), 1.1% by weight of

pullulan (made by Hayashibara Co., Ltd.), 1in stead of

LipidureD02, was added to a phosphate buffer contailning 1% otf
15 bovine serum albumin (Lot B) and dissolved therein.

(00801

(Comparative Example 5)

The reagent for assaying anti-phospholipid antibodies
was prepared in the same manner as 1n Example 1, except that,
20 in preparation of the first reagent (1-1), 1.1% by weight of
pullulan (made by Hayashibara Co., Ltd.), 1n stead of
LipidureD02, was added to a phosphate buffer containing 1% of
bovine serum albumin (Lot C) and dissolved therein.
[0081]
25 (Comparative Example 6)

The reagent for assaylng anti-phospholipid antibodies
was prepared in the same manner as 1n Example 1, except that,
in preparation of the first reagent (1-1), 1.1% by weight of
pullulan (made by Havashibara Co., Ltd.), 1n stead of

30 LipidureD02, was added to a phosphate buffer containing 1% of
bovine serum albumin (Lot D) and dissolved thereiln.
[0082]
(Evaluation (2))

With respect to each of the reagents for assaying
35 anti-phospholipid antibodies obtained in Examples 4 to 6 and
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Comparative Examples 4 to 6, the following evaluations were

conducted.
(0083]

(1) Measurement of amount of absorbance change immediately
after preparation

By using each of RPR reference serums {(made by Sekisul
Chemical Co., Ltd.) having five different concentrations of 0.0,
1.0, 2.0, 4.0 and 8.0 R.U. as a reference solution of the

anti-phospholipid antibody, the followlng measurement was

carried out.

An amount of 20 puL of RPR reference serum was sampled as
the reference solution of the anti-phospholipid antibody, and

then, 180 uL of the first reagent was mixed thereto and
maintained at 37°C for an appropriate period of time.

Thereafter, 60 yuL of the second reagent was further added and
stirred. Then, the amount of the change of the absorbance in
a periodbetween about 80 seconds and 300 seconds at a wavelength
of 700 nm was measured to obtain the amount of the absorbance
change (Aabs). For measuring the absorbance, Hitachi 7170

autoanalyzer was used. The results were shown in Table 2.
[0084]

(Table 2]
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[0085]
(2) Evaluation on storage stability
After storage of the first reagent at a temperature of
5 30°C, measurement of the reference solution of the
anti-phospholipid antibody was carried out as described 1n the
measurement (1) to obtain a reduction ratio of Aabs in the case
that Aabs immediately after the preparationwas definedas 100%;
thus, the storage stability was evaluated. In general, the
10 reagent for assaying anti-phospholipid antibodies are stored

at a temperature of 2 to 10°C, however, storage thereof at a
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temperature of 30°C allows evaluation of the storage stability
as an accelerated test.

Here, the measurement was conducted after a lapse of 7
days and 14 days from the preparation.

The results obtalined by using each one of the reference
solutions of the anti-phospholipid antibody of 1.0 and 2.0 R.U.
were respectively shown in Fig. 5 and 6.

[(0086]

As shown in Fig. 5 and 6, 1n the case that Lot D of BSA
and pullulan were used in'combination, a great loss 1n
sensitivity was observed after the storage at a temperature of
30°C for 14 days. However, in the case that Lot D of BSA and
LipidureD03 were used in combination, only a small loss in
sensitivity was observed. Accordingly, the result shows that
the storage stability was less likely to be affected by BSA.
[0087]

(Example 7)
(1) Preparation of reagent for assaying anti-Treponema pallidum
antibodies

According to the following procedures, a two-component
type reagent formed by a first reagent including an
anti~-Treponema pallidum antigen-supporting latex solution and
a second reagent including a sample diluent was prepared.
(0088]

(1-1) Preparation of anti-Treponema pallidum

antigen-supporting latex solution

An amount of 400 pnl of anti-Treponema pallidum antigen
solution dissolved 1in a 100 mM phosphate buffer (pH 7.4) to have

a protein concentration of 150 ug/ml was added to 100 pl of
polystylene latex ligquid (10{(w/v)% of solid content, made by

Sekisul Chemical Co., Ltd.) having an averadge particle diameter

of 0.400 um, and stirred at a temperature of 4°C for 1 hour.
Subsequently, 2 ml of a 100 mM phosphate buffer (pH 7.4)
containing 1 (w/v)% of bovine serum albumin (made by
Serologicals Corporation; BSA, Lot 1) was added thereto and



10

15

20

25

30

33

CA 02631636 2008-05-30
28

stirred for 1.5 hours.

The resulting ligquid was centrifuged at 18000 rpm at a
temperature of 10°C for 30 minutes and the obtained precipitate
was added to 4 ml of a 100 mM phosphate buffer (pH 7.4) containing
0.25 (w/v)% of BSA (Lot 1) to suspend the latex, so that an

anti-Treponema pallidum antigen-supporting latex solution was

prepared.
[0089]
(1-2) Preparation of sample diluent

An amount of 0.2 (w/v)% of Lipidure (copolymer of
2-methacryloyloxyethyl phosphorylcholine and methacrylic acid,
molecular weight of 1 million, made by NOF Corp.) was added to

a 100 mM phosphate buffer (pH 7.4) containing 1 (w/v)3% of BSA
(Lot 1).

(0090]
(Example 8)

The reagent for assaying anti-Treponema pallidum
antibodies was prepared in the same manner as 1n Example 7,
except that 5ml of a 100 mM phosphate buffer (pH 7.4) containing
0.25 (w/v)% of BSA (Lot 1) was added to the obtained precipitate
in preparation of an anti-Treponema pallidum
antigen-supporting latex solution (1-1) in Example 7, and 0.6
(w/v)% of Lipidure was added to the 100 mM phosphate buffer (pH

7.4) in preparation of a sample diluent (1-2).
[0091]

(Example 9)

The reagent for assaying anti-Treponema pallidum
antibodies was prepared in the same manner as 1n Example 7,
except that 12ml of a 100 mM phosphate buffer (pH 7.4) containing
0.25 (w/v)% of BSA (Lot 1) was added to the obtained precipitate,
in preparation of an anti-Treponema pallidum
antigen-supporting latex solution (1-1) in Example 7, and 1.0
(w/v)% of Lipidure was added to the 100 mM phosphate buffer in

preparation of a sample diluent (1-2).
[0092]
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(Comparative Example 7)

The reagent for assaying anti-Treponema pallidum
antibodles was prepared 1n the same manner as in Example 7,
except that 1 (w/v)% of pGEMA (homopolymer of glycosyl ethyl
methacrylate, average molecular weilight of 1.14 million, made
by Nippon Fine Chemical Co., Ltd.), instead of Lipidure, was
added to the 100 mM phosphate buffer (pH 7.4) containing 1% of
BSA (Lotl) in preparation of a sample diluent (1-2) in Example
7.

[0093]

(Evaluation (3))

(1) Measurement of reference solution of anti-Treponema
pallidum antibody

By using each of syphilis-positive reference serums (mad

(D

by Sekisul Chemical Co., Ltd.) having five different
concentrations as a reference solutionof the anti-phospholipid

antibody, the following measurement was carried out.

An amount of 16 uL of syphilis-positive reference serum
was sampled as the reference solution of the anti-Treponema

pallidum antibody. An amount of 175 uL of the sample diluent
was mixXed thereto and maintained at a temperature of 37°C for

an appropriate period of time, and thereafter, 25 ulL of the
anti-Treponema pallidum antligen-supporting latex solution was
further added and stirred. Then, the amount of the change of
the absorbance in a period between about 80 seconds and 300

seconds at a wavelength of 700 nm was measured to obtain the

amount of the absorbance change (Aabs). For measuring the

absorbance, Hitachi 7170 autoanalyzer was used. The results
were shown in Table 3. Here, T.U. in Table 3 isaunit indicating
an antibody titer of the anti-Treponema pallidum antibody in
the case that the serum is measured by using MediAce TPLA (made
by Sekisuil Chemical Co., Ltd.), which 1s the reagent for

assayilng anti-Treponema pallidum antibodies. The value of 10

T.U. or more 1s regarded as positive.
(0094]
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[ Table 3]

| Comparative ‘
I ey e

Amount | OTU. I -48 | -5 | 46 | 11

of 1§ 166 | 296 )} 212
absorbance |79 | 423 | 6553 | 552
change ‘EI-‘EI-
(A abs) 817 | 2736 | 985 | 2874

(0095}

(2) Splke recovery test

5 An amount of 5 uL of the reference solution of the
antli-Treponema pallidum antibody of 2000 T.U. was added to 245

WL of saline. Then, a difference of antibody titers measured
before and after the addition was obtained by measuring amounts

of the absorbance changes before and after the addition in the

10 same manner as 1n evaluation (1). In the same manner, 5 uL of
the reference solution of the anti-Treponema pallidum antibody

of 2000 T.U. were respectively added to 245 yuL of the reference
solutions in five variations and the difference of the antibody

titers measured before and after the addition was obtained.
15 Thereafter, the recovery ratio was calculated, defining that
the difference of the antibody titers measured before and after
the addition in the case that the reference solution of the

anti-Treponema pallidum antibody was added to the saline as 100%.

The results were shown 1n Table 4.
20 (00906]

(Table 4]
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Comparative
Example 7

S

Example 8lExample

100

__Saline
 Serum 1_

107

Recovery| Serum 2

ratio (%) | Serum 3
 _Serum 4 88
 Serum 5] 107

78
107

712

97

[0097])

As shown 1in Table 4, the recovery ratio was significantly
improved 1n each of Examples 7 to 9, in which Lipidure was used
5 as a reactlion accelerator, compared to Comparative Example 7,

in which pGEMA was used as the reaction accelerator.
(0098]

(Example 10)

A sample diluent was prepared 1n the same manner as in
10 Example 7, except that BSA (Lot 2) was used in preparation of
the sample diluent (1-2) in Example 7.
[0099]

(Example 11)

A sample diluent was prepared in the same manner as in
15 Example 7, except that BSA (Lot 3) was used in preparation of
the sample diluent (1-2) in Example 7.
[0100]

(Example 12)

A sample diluent was prepared in the same manner as in
20 Example 7/, except that BSA (Lot 4) was used in preparation of

the sample diluent (1-2) in Example 7.
(0101]

(Comparative Example 8)
A sample diluent was prepared in the same manner as in

25 Comparative Example 7, except that BSA (Lot 2) was used in

preparation of the sample diluent (1-2) in Comparative Example
7.
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(0102}
(Comparative Example 9)

A sample diluent was prepared in the same manner as in
Comparative Example 7, except that BSA (Lot 3) was used 1n
preparation of the sample diluent (1-2) i1n Comparative Example
7.

[0103]
(Comparative Example 10)
A sample diluent was prepared in the same manner as 1n

Comparative Example 7, except that BSA (Lot 4) was used 1in

preparation of the sample diluent (1-2) in Comparative Example
7.

(0104]

(Comparative Example 11)

The reagent for assaying anti-Treponema pallidum
antibodies was prepared 1n the same manner as in Example 7,
except that 1 (w/v) % of pullulan (made by Hayashibara Co., Ltd.),
instead of Lipidure, was added to the 100 mM phosphate buffer
(pH 7.4) containing 1% of BSA (Lot 1) 1n preparation of a sample
diluent (1-2) in Example 7.

(0105]
(Comparative Example 12)

A sample diluent was prepared 1n the same manner as 1n
Comparative Example 11, except that BSA (Lot 2) was used in

preparation of the sample diluent (1-2) 1n Comparative Example
11.

[0106]
(Comparative Example 13)

A sample diluent was prepared 1n the same manner as 1n
Comparative Example 11, except that BSA (Lot 3) was used in

preparation of the sample diluent (1-2) in Comparative Example
11.

(0107]
(Comparative Example 14)

The reagent for assaying anti-Treponema pallidum
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antibodies was prepared in the same manner as in Example 7,

except that 0.1 (w/v)% of sodium alginate (made by Nacalai

Tesque, Inc.), 1instead of Lipidure, was added to the 100 mM
phosphate buffer (pH 7.4) containing 1% of BSA(Lot 2), instead
of BSA(Lot 1), 1n preparation of a sample diluent (1-2) in
Example 7.

[0108]

(Comparative Example 15)

A sample diluent was prepared 1n the same manner as in
Comparative Example 14, except that BSA (Lot 3) was used in
preparation of the sample diluent (1-2) in Comparative Example
14.

[0109]
(Comparative Example 16)

A sample diluent was prepared in the same manner as in
Comparative Example 14, except that BSA (Lot 4) was used in

preparation of the sample diluent (1-2) in Comparative Example
14,

(0110}
(Evaluation (4))
(1) Storage stability test

With regard to the reagent for assaying anti-Treponema
pallidum antibodilies obtained in each of Examples 7, 10 to 12,
and Comparatlve Examples 7 to 16, a storage stability test was
conducted.

Immediately after the preparation of the reagent and
after storage of the sample diluent at a temperature of 30°C,
storage stabilities were measured by measuring 37 T.U. of the
syphilis-positive reference serum in the same manner as the
method in the procedure (1) of Evaluation (3) so as to obtain
the amount of the absorbance change in the case that the
absorbance change immediately after the preparation was defined
as 100%. In general, reagents for assaying anti~Treponema
pallidum antibodies are stored at a temperature of 2 to 10°C,

however, storage thereof at a temperature of 30°C allows
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evaluation of the storage stability as an accelerated test.

Here, wilth regard to each of Examples 7, and 10 to 12,

measurements were conducted after a lapse of 7 days and 24 days

from the preparation. Further, the measurements were

conducted: after a lapse of 14 days and 31 days from preparation,
with regard to each of Comparative Examples 7 to 10; after a
lapse of 11 days and 20 days from the preparation, with regard

to each of Comparative Examples 11 to 13; and after a lapse of

5 days and 14 days from the preparation, with regard to
Comparative Examples 14 to 16. The results were shown in Fig.
7.
[0111]

As shown 1in Fig. 7, in the case that Lipidure was used
as a reaction accelerator, the storage stability was excellent
regardless of a lot-to-lot variation of BSA. However, in the

case of usling another reaction accelerator, the lot-to-lot

varliation of BSA caused the reagent with significantly poor
storage stability in some cases. Accordingly, in the case that
Lipidure 1s used as the reaction accelerator, it becomes
possible to provide a reagent for assaying anti-Treponema
pallidum antibodies, which allows highly accurate assay and

also have excellent storage stability.

INDUSTRIAL APPLICABILITY
[0112]

In accordance with the present invention, it is possible
to provide a reagent for assaying anti-phospholipid antibodies,
which 1s excellent in long-term storage stability and enables
an accurate diagnosis of syphilitic infection, and a reagent
for assaylng anti-Treponema pallidum antibodies, which enables
the accurate diagnosis of syphilitic infection by preventing

an occurrence of serum 1nterference.

BRIEF DESCRIPTION OF THE DRAWINGS
(0113]
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Fig. 1l is agraph illustrating a transition of the amounts
of the absorbance change in Examples 1 to 3 and in Comparative
Examples 1 to 3, in which the reference solutions of the
anti-phospholipid antibody of 1.0 R.U. are used.

Fig. 2 is a graph illustrating a transition of the amounts
of the absorbance change in Examples 1 to 3 and in Comparatilve
Examples 1 to 3, in which the reference solutions of the
anti-phospholipid antibody of 2.0 R.U. are used.

Fig. 3 is a graph illustrating a transition of the amounts
of the absorbance change in Examples 1 to 3 and in Comparative

Examples 1 to 3, in which the reference solutions of the

anti-phospholipid antibody of 4.0 R.U. are used.

Fig. 4 is a graph 1llustrating a transition of the amounts
of the absorbance change in Examples 1 to 3 and in Comparative
Examples 1 to 3, in which the reference solutions of the
anti-phospholipid antibody of 8.0 R.U. are used.

Fig. 5is a graph illustrating a transition of the amounts
of the absorbance change in Examples 4 to 6 and 1n Comparative
Examples 4 to 6, in which the reference solutions of the
anti-phospholipid antibody of 1.0 R.U. are used.

Fig. 6 is a graph illustrating a transition of the amounts
of the absorbance change in Examples 4 to 6 and in Comparative
Examples 4 to 6, in which the reference solution of the
anti-phospholipid antibody of 2.0 R.U. are used.

Fig. 7 is a graph illustrating a transition of the amounts
of the absorbance change 1n Examples 7 to 10 and 1in Comparative
Examples 7 to 16, in which the reference solutions of the
anti~-Treponema pallidum antilibody of 37 T.U. are used.
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CLAIMS

1. A reagent for assaying anti-phospholipild antibodies
used for diagnosing syphilitic infection,

which contains an insoluble carrier supportlng an
anti~-phospholipid antigen thereon and a copolymer having a
segment derived from 2-methacryloyloxyethyl phosphorylcholine

and having a segment derived from a hydrophilic monomer.

2. The reagent for assaying anti-phospholipid
antibodies according to claim 1,
wherein the anti-phospholipid antigen 1s a 1liplid antigen

comprising cardiolipin, phosphatidylcholine, and cholesterol.

3. The reagent for assaying antl-phospholipid
antibodies according to claim 1 or 2,

wherein the insoluble carriler 1s a polymer of a
polymerizable monomer comprising a phenyl group and/or a

polymer of an anionic polymerizable monomer, and has a surface

charge density of 0.01 to 0.4 umol/m* in terms of a dissociation
concentration of anions in a state of suspension and has a

spherical shape of 0.1 to 0.7 um in particle diameter.

4. A reagent for assaying anti-Treponema pallidum
antibodies used for diagnosing syphilitic infection,

which contains an 1nsoluble carrier supporting an
anti-Treponema pallidum antigen thereon and a copolymer having
a segment derilved from 2-methacryloyloxyethyl

phosphorylcholine and having a segment derived from a
hydrophilic monomer.

5. The reagent for assaying anti-Treponema pallidum
antibodies according to claim 4,

whereln the anti-Treponema pallidum antigen is an antigen

derived from a bacterial cell of a Treponema pallidum.
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Storage stability at 30°C
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