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An improved Reagent for Latex Agglutination 20 4 2 1 70 C
and a method employing the improved reagent. . .

The prééent-inventi;n relates generally
to a reagent for latex agglutination and more
particularly to an improvemént in latex agglutination
reactions, |

In recent years there ha&e been increasingly
and frequently employed clinical diagnoétic meﬁhods
using imﬁunological procedures,. because they are
specific and have a high sensitivity. Among then,

a measurement utilizing the agglutination reéction

of latex particie; sensitized with an antigen or
antibody has the advantages_that the procedures are
siﬁple and that the tesf_results are obtained in a
very shdrt time. Illowever, fhis method using the prior
art latex diagnostic ageﬁts often misleads the
diaguosis, bégause these agents are prone to cause
ﬁon—spécific agglutination rcactions in the measurement
of immunologically active substances contained in

urine or body fluid§ such as e.g. serum or plasma.

We have now unexpectedly found that the afore-
mentioned:non-speéific agglutination can be prevented
by conducting latex agglutination reactions in the
presence of one or hore members selected from di-
lower alkyl sulfoxides.and.cumpouuds of the

formula: . | R2
Rl - con” (1)
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wherein Rl is a hydrogen atom, or lower alkyl

group Or an amino group, which may be substituted

with a lower alkyl group and R? and R3 are each

independently a hydrogen atom or a lower alkyl

.group.' |

‘The present invention.is based on these findings.

The'present invention provides a'diagnostic agent
which comprises:

(1) 2-52% (weight/volume) of one or more members

selected from (a), compounds of the formula (I):
5

rRY - con

-

R
/
3

R

1

- wherein R™ is a hydrogen atom, a lower alkyl éroup

'qr an amino group, which may belsubstituted with a
lower alkyl group and R2 and R3 are each a
hydrogen atom or a lower alkyl group, and (b)
a di-lower alkyl sulfoxide and
(2) 0.4 to 1.4% (weight/volume) of latex particles
sensitized with an antigen or antibody, in
i3) a buffer'with a pH range of 7-9.
and a diluent for a test sample in a latex. agglutination
reaction immuncassay which comprises (1) 2—52%

(weight/volume) of one or more members selected from (a)

compounds of the formula:
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R™ = 'CdN\ : | (I)

wherein R1 is a hydrogen atom, a lower alkyl group
or an amino group, which may be substituted with a

lower alkyl group and R2 and R3

‘are each a hydrogen
atom or a lower alkyl group, and (b) a di-lower
alkyl sulfoxide in
(2) a buffer with a pH range of from 6-9.

The invention also cove?s improved latex
agglutination reactions effected with the use of said
compounds. Other features and advantages of the invéntion
will be méde cléar from the description and claims
hereinafter.

In the formula (I), the lower alkyl group for

Rll .R2 and R3

has preferably ﬁp to 2 carbon atoms, and
methyl is especially advantageous. The amino group

for Rl may be substituted with one or two lower alkyl
groups which prefexébly'contain-up to 2 carbon atoms,
methyl_being especially preferred. Thellower alkyl group
in the di-lower alkyl sulfoxide preferably conﬁains up

to 2 carbon atoms methyl being the most convenient.

Representative examples of the compound of the

- A
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formulé (1) éndlthe di-lower alkyl sulfoxide are
urea, N-mefhylurea, N,N'-dimethylurea; N-methyl-
formamide, N,N-dimethylformamide, N,N-diethyl- |
formamide, N-methylacetamide, N,N-dimethylacetamide,
N,N-diethylacetamide, dimethyl sulfoxide and diethyl
Sulfoxide. ‘These compounds may be used alone.or
in various combinatidﬁs. The combinations of urea
and N,N-dimethylformamide is especiallyVadvantageous.

In the present invention, the above-mentioned
non—specifié agglutination can be prevented by

conducting a latex agglutination reaction in the

presence of one or more of the compounds (I) and

- di-lower alkyl sulfoxides (héreinafter referred

15

20

to as the instant compound), thereby reducing false-
positive results in the latex agglutination reaction,
and thus remarkably increasing the reliability of
the test. The instant_compound is preferably
present in the latex agglutination reaction system
(af@ef.being mixed with a test_samplé) at a
concentration of from 1 to.13% (weight/volume)
(hereinafter all the percentages are expressed as
weight/volume pércenf), especially 1 to 7%.

The present invention can be applied to any

reaction to detect immunologically active substances

25 cbntained in thq urine or body fluids (e.g. serum or
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plaSmaj of mammals, especially human, by using.the
agglutination with latex particles sensitized |
with an antigen or aﬁtibody cbrresponding to the
substances. RépréSentative éxamples of such
immunologiéally.actiVe substances are serum proteins
such as human immunoglbbuliﬁ G, human:immunogiobulin
M, human immunoglobulin A, human albumin, buman
fibrinogen (fibrinogen, fibrin and their de-
compﬁsed'prdducts), a-fetoprotein, C-reactive

protein, B,=microglobulin or myoglobin; hormones

such as human chorionic gonadotropin (hereinafter

referred to as HCG),'human placental lactogen,
insulin or steroids; or immunoglobulin_fractions,
especialiy specific antibodies belonging to im-

munoglbbulin G or immunoglobulin M (e.g. an

antiviral antibody or a rheumatoid faétor).

In the present invention, the instant
compound may.be éaused to be present in the latex
agglutination reaction system by adding it to a
diagnoétié agent containing sensitized latex -
particles, or'by incorporating it ih a diluent for

a test sample.




-B

Tﬁe latex particles which are sensitized
with the antigen'or antibody corresponding te'the
imnunologically active substances may be of any
latices which are emplo&able for the latex
agg;utination.test, and are-exemplified by those

qf homopolymers and copolymers produced from

'styrene or its derivatives (e.g. methylstyrene,

ethylstyrene or chlorostyrene), olefins (e.g.
ethylene or ﬁropylene), acrylic acid or its esters

(e.g. methyl acrylate or ethyl acrylate), meth-

‘acrylic acid or its derivatives (e.g. ethyl

methacrylate, acrylonitrile or acrylamide), dienes
(e.g. butadiene, chloroprene or-isoprene etc),.' |
vinyi chloride, Qinylidene chloride or vinyl
acetate., Among them, the latices of the homo-
polymer or copolymer latices comprised of styrene,
ehlorostyrene, aerylic acid,-vinyltoluene or
methyl methacrylate are advantageously used.- These
latices are preferaﬁly employed as those having a
particle size of up to about 1 Fo particularly of
about 0.01 to 1.0 a, more}partieulariy, about 0.1

to 0.6 Ao
The treatment to sensitize the afore-mentioned

&l
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latex particles with the antigen or antibody

-7- |

corresponding to the immunologically actiye
substances can be effected by methods known in
the. art. hThe treatment conditions vafy.to'some
degree depending on the physiochemical praperties
of the sensitizing substance and latex particles,
and, for example, where the latex particles afé to

be sensitized with an antibody, the sensitizing is

.conveniently effected as follows.  Antiserum .

is subjected to salting out in a conventional manner

to obtain the ¥-globulin fraction, which is then dis-

solved in a 0.005 to 0.2 M buffer of a pH of

7 to 9 at a concentration of 0.01 to 1%. As

the buffer, glycine buffer, phosphate buffer, borate

buffer and Good's buffers such as a buffer of N-2-
hydroxyethylpiperadine—N'-2-ethanesu1f6nic acid

(hereinafter referred to as HEPES) and N-tris

" (hydroxymethyl )me thyl-2—-aminoethanesulfonic acid

(herein referred to as TES) are advantageously
emplo§ed; A suspension of latex particles at a
concentration of 0.1 to 10% is added to the
solution pbtained above, which is then incubated
at room temperature for . 1l to 6 hours or

at 37°C to 60°C for 0.5 to 3 hours by

allowing it to stand or with stirring to sensitize
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the latex particles, and the mixture is then centri-
fuged. .The thus obtained sensitized latex particles
are suspended again in a buffer to which the instant
compound has already been added to give the reagent
for theldiagnosis. As the buffer, the aforementioned
glycine buffer, phosphate buffer, borate buffer or
Good's buffers such as HEPES and TES buffers having

a pH of 7T to 9 are preferably employed. The
preferred concentrations of the instant compound and
the sensitized latex particles in the diagnostic
agent in accordance with the present invention can

be chosen from the range of 2 to 52% and the range

of 0.4 ;0'1.4%, respectively, depending on whether a
test sample is diluted or not before the latex agglu-~
tination reaction. TMore particularly, where the
diagno&ﬁs agent is to be mixed with a test sample
diluted with a conventional diluent, the diagnostic
agent preferably contains the instant compound at a
concentration of four times the aforemention concen-
tration range éf 1l to 13% in the latex agglutination
reaction system {preferably 1 to 7%), i.e. at a concen-
tration of 4 to 52%, preferably % to 28%, and the
sentisitzed latex particles at a concentration of

0.9 to 1.4%. In the case of a diagnostic agent

which is to be directly mixed with a non-diluted
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test sample, an agent is preferably employéd which
contains the instant compound.at a conéentration of
twice the aforementioned éoncentration range of 1 to
13%; more particularly 1 to 7%), i.e. at a concentration
of 2 to 26%, preferably 2 to 14%, and the sensitized
latex particles at a éoncentration of 0.4 to 0.7%.

Whgre the instant compound is brought into a
diluent for a test sample, any of the conventional
buffers for diluting a test sample such as glycine
buffer, borate buffer, phosphate buffer or Good's:
buffer, e.g. .HEPES and TES buffers, can be employed
as the fundamental component, and the instant combound
may suitably be employed in é pfeferred pH range of
6 to 9:and ét an electrolyte concentration of 0.05 to
0.3 M. A 0.1 M glycine buffer (pH 8.2) or é 0.1.-M HEPES
buffer (pH 7.5), for example, is especially advantageously

employed. It is preferred that such buffer should

‘contain the instant compound at a concentration of

about four times the aforementioned concentration
range (about 1 to 13%, particularly 1 to T7%).
If desired, the aforementioned reagents for the

diagnosis may contain 0.01 to 0.2% of serum albumin,

preferably bévine serum albumin, and 0.02 to 0.2%

of a preservative such as -
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sodium azide.
With the use of the above-mentioned reagent,
the latex agglutination reaction which comprises
incubating a test sample and the sensitized latex

particles to assess the occurrence 6f_the agglutin-

-ation of the latex particles is conducted in the
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presence of the instant compound. The reaction may
be carried éut by a per se known technique such as
the slide method described in e.g., Am. J. Clin.
Pathol. 58, 305-316 (1972) and the test—tube method
described in, e.g., Am. J. Obstet. Gynecol. 131,
No. 6, 701-702 (1978).

The test sample such as urine, serum or
plasma may be pretreated using an appropriate filter
or may be directly subjected to the reaction withouf
filtration.

By the present invention, the non-specific
agglutination in the latex agglutination reaction
can be remarkably prevented, thus greatly improvihg
the reliability of the test results.

The effects of the present invention will be
further illustrated in the following Examples and

Test Examplés which are not intended to restrict

the scope of the present invention.

Throughout the present specification as well
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as in the claims, the abbreviations "mg", "g", |
muﬁﬁ, mmin, myr, ndcn, "M", ®N" and "r.p.m."
respectively refer to "milligram(s), "gram(s),
*microliter(s)",.?milliliter(s)", "micron(s)",
rdegree(s)" centigrade", "moiar concentfation",

"normality" and "révolution(s) per minutes", and

percentages are weight/volume ﬁnless_otherwise

specified.
‘Example 1
Glycine | 3.75 &
- Urea _ ' 60 g
Sodium azide 0.5 g

The above ingredients were dissqlved in
400 m{ of distilled water and the pH was adjusted
to 8.2 by adding 1IN NaOH, after which distilled
water was added to make the total volume 560 m¢

to give a diluent for a test sample.

Exauple 2
| HEPES - 11.9 g
N,N-Dimethylformamide 100 g
Sodium azide o . 0.5 g

The above ingredients were dissolved in
400 m¢ of distilled water and the pH was adjusted

to 7.5 by adding 1N NaOH, after which distilled water
was added to make the total volume 500 m¢ to give a
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diluent for a test sample.

Example 3 _
Glyeine 7.5 g
N,N-Dimethylformamide 75 &
Sodium azide 0.5 g

The above ingredients were dissolved in 400 m?Z
of distilled water and the pH was adjuted to 8.6
by adding 1IN NaOH, after which distilled water

was added to make the total volume 500 m¢ to give

a diluent for a test sample.

Example 4
HEPES =  5.95¢g
Dimethyl sulfoxide 100 g
Sodium azide . 0.5 g

The above ingredients were dissolved in 400 m<{
0of distilled water and the pH was adjusted to 7.2
by adding 1N NaOH, after which distilled water was
added to make the total volume 500 m¢ to give a

diluent for a test sample.

Example 5
HEPES 11.9 g
Urea . ' 50 g
N,N-Dimethylformamide 50 g
Sodium azide 0.5 g

The above ingredients were dissolved in 400 ml
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of distilled water and the pH was adjusted to 7;5
by adding 1N NaOH, after which distilled water

was added to make the total volume 500 ml to give

a diluent for a test sample.

Example 6
Glycine . - 3.75 g
N,N-Diethylformamide 50 g
Sodium azide_ 0.5 g

The above ingredients were dissolved in

400 mi{ of distilled water and the PH was adjusted
" to 830 by adding 1IN NaOH, after which distilled water

. was added to make the total volume 500 mi to give a

diluent for a test sample.

Example 7
Glyecine 7.5 g
N,N=-Diethylacetamide 50 g
Sodium azide - _ 0.5 g

The above ingredienté were dissolved in 400 m{
of distilled water and the pH_was adjusted to 7.8
by adding 1N NaOH, after which distilled water
was added to make the total volume 500 m/ to give .
a diluent for a test sample. |
Example 8 |

HEPES - . 11.9 g

- Diethyl sulfoxide 30 g




10

15

20

. .
Sodium azide 0.5 g

The above ingredients were dissolved in 400 m¢

of distilled water and the pH was adjusted to 7.5

by adding 1N NaOH, after which distilled water was
added to make the total volume 500 m¢{ to give a

diluent for a test sample.

Example 9
HEPES ' 11.9 g
N-Methylurea 75 g
Sodium azide 0.5 _g

The above ingredients were dissolved in 400 m<¢
of distilled water and the pH was adjusted to 8.2 by
adding 1IN NaOH, after which distilled water was added
to make the total volume 500 ml to give a diluent

for a test sample.

Example 10
- Glycine : 3.75 g
N-Methylformamide 100 g
Sodium azide 0.5 g

The above ingredients were dissolved in 400 m<{
of distilled water and the pH was adjusted to 8.6 by
agding 1IN NaOH, after which distilled water was
added to make the total volume 500 m¢ to give a

diluent for a test sample,.
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Exﬁmple 11 T
Glycine - . 3.75 g
N-Methylacetamide o 75-' g
Sodium azide o 0.5 .g

The above ingredients were dissolved in 400 ml
of distilled water and the pi was adjusted to 8.6 by
adding 1N NaOH, after which distilled water was
addeé to make the total volume 500 mC to give

a diluent for a test sample.

Example 12
HEPES | - 11.9 g
Urea = | : 60 g
N,N-Dimethylformamide 50 'g
Sodium azide ' 0.5 g

The above ingredients were dissolved in 400 m/

of distilled water and the pH was adjusted to 7.5
by adding 1N NaOH, after which distilled water was
added to make the total volume 500 m¢ to give a
diluent for a test sample.

Example ‘15

(1) Anti-C-reactive protein serum obtained
by immunizing rabbits was subjected to salting out
using ammonium sulfate in a conventional manner to

yield a y-globulin fraction, which, after the

dialysis, was dissolved in a 0.01 M phosphate buffer
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of pH 8.2 to yield a 0.2% yY=-globulin solution.
To 10 m¢ of this solution was added an equal
volume of a 2% polystyrene latex dispersion
(particle size 0.2 p; dispersed with a 0.1 M
phosﬁhate buffer of pH 8.2), and the latex
particles were sensitized at 37°C for 2. hours
with occasional shaking. Centrifugal separation
at 12,000 r.p.m, for 15 minutes yielding latex
particles sensitized with anti-céreactive'protein

antibody as a precipitate.

(2)

Glycine 3.75 &
Urea - 30 g
N,N~Dimethylacetamide 25 g
Bovine serum albumin 0.25 g
Sodium azide 0.25 g

The above ingredients were dissolved in 400 m<¢
of distilled water and the pH was adjusied to 8.2 by
adding 1N NaOH, after which distilled water was
added to make the total volume 500 m<¢ to obtaig a
solution, in which the sensitized latex particles
prepared at (1) above were dispersed at a concentration
of 0.6% to yield a diagnostic agent for measuring
C-reactive protein which contained anti-C-reactive

protein antibody sensitized latex. This agent
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can be provided for the agglutination reaction
without diluting a test sample.

Example 14

(1) Anti-human fibrinogen serum obtained
by immunizingtrabbits was subjected to salting out
using ammonium sulfate in a conventional manner to
yield a yY-globulin fraction, which, after dialysis,
was dissolved in a 0.01 M phosphate buffer of pH
8.0 to yield a 0.24 y-globulin solution. To 10 mé
oflthis solution was added an equal volume of a 2%
polystyrene latex dispersion (particle size 0.25 p ;
dispersed with a 0,01 M phosphate buffer of pH 8.2),
and the latex particles were sensitized at room
temperature for'6 hours.with-occasional shaking.

The ceentrifugal separation at 10,000 r.p.m. for
15 minutes yieided latex particles sensitized with'

anti-human fibrinogen antibody as the precipitate.

(2)

HEPES - - 5.95 g
Urea ST 25 g
N,N-Dimethylformamide - 25 g
Bovine serum albumin - 0.25 g
Sodium azide : 0.25 g

The above ingredients were dissolved in 400 14

of distilled water and the pH was adjusted to 7.5 by
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adding 1N NaOH, after which distilled water was
added to make the total volume up to 500 ml to
yield a solution in which the sensitized 1atex
particles pfepared at (1) above were dispersed
at a concentration of 0.6% to give a diagnostic
agent fof measuring fibrinogen, fibrin and their
decomposition products, This agent can be provided
for the agglutination reaction without diluting

a test sample.

Example 15
Glycine 3.75 &
N,N-Dimethylformamide 10 g
Sodium azide . ‘ 0.5 g

The above ihgredients were dissolved in 400 m¢
of distilled water and the pH was adjusted to 7.5
by adding a 1N NaOH, aftef which distilled water
was added to make.the total volume 500 m¢ to yield
#_solﬁtion in which the sensitized latex particles
prepared in Example 13 (1) were dispersed at a
cohcentration of 0.6% to givg a diagnostic agent
for measuring C-reactive pro%ein. 'This agent can
be provided for the agglutination reaction without
diluting a test sample.

Example 16

(1) Human y-globulin (Cobn's fraction II)
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was dissolved in a 0.01 M phosphate buffer'of pPH
8.0 at a concentration of 0.3%. To 10 mf of the
thus obtained solution was added an'equal volume
of a 2%'polystyrehe latex dispersion (particle
size 0.15 a3 dispersed with a 0.01 M phosphate
buffer of'pH 8.0) and the latex particles were
sensitized at 56°C for 2 hours with occasional
shaking. Centrifugal separation at 15,000 r.p.m.
for 30 minutes gave human Y-globulin sensitized
latex particles for detecting the rheumatoid

factor as.the precipitate,

(2)

Glycine ) 3.75 g
N,N-Dimethylformamide 30 | g
Bovine serum albumin 0.25 g
Sodium azide 0.25 g

Thé above ingredients were dissolved in.400 mi
of distilled water and the pH was adjusted to 8.0 by
a&ding'lN-NaOH,'after which distilled ﬁatef was added
to make the total volume 500 mZ to give a solution,
in which the sensitized latex particles prepared at
(1) above were dispersed in a concentration of 0.6%
to give a diagnostic agent for detecting the rheumatoid
factor. This agent can be provided for the

agglutihation reaction without diluting a test sample,
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Example 17

(1) Two mg of HCG (5000 IU/mg) were dissolved
in 1 m¢ of saline, mixed with 1 m{ of Freund's complete
adjuvant and used to immunize rabbits at three-week
intervals 4 times to obtain anti-HCG serum. The

thué obtained antiserum was salted out using ammonium
sulfate in a conventional manner to obtain y-globulin
fraction which was then, after the dialysis, dissolved
in a 0.01 M phosphate buffer of pH 8.2 to yield a

0.2% Y-globulih solution. To 10 m{ of the Y-globulin
solution thus obtained.was added an equal volume

of a 2% polystyrene latex dispersion (particle

size 0.3 p; dispersed with a 0.01 M phosphate buffer

of pH 8.2), and the latex particles were sensitized

at 37°C for 2 hours with occasional shaking. The
centrifugal separation at 9000 r.p.m. for 15
minutes gave latex particles. sensitized with anti-

HCG antibody as the precipitate.

(2)

-Glycine ' 3.75 g
Urea ' ' 75 g
N,N~Dimethylacetamide 50 g
Bovine serum albumin 0.5 g
Sodium azide 0.5 g

The above ingredients were dissolved in 400 m¢
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of distilled water and the pH was adjusted to 8,2

by adding 1N NaOH, after which distilled water
was added to make the total volume 500 m{ to give
a solution; in which the anti-HCG antibody

sensitized latex particles prepared at (1) above

- were dispersed in a concentration of-l% to give

a diagnostic agent containing anti-HCG antibody
sensitized latex for checking pregnancy. For use;

this agent is mixed with a test sample diluted with

a conventional diluent.

Example_ls
HEPES | | 5.95 g
Urea _ 30 g
_N,N,-Dimethylforﬁami@e 25 g
Bovine_serﬁm albumin '0.25 g
Sodium azide 0.25 g

The above ingredients were dissoived in 400 mé

of distilled water and the pH was adjusted to 7.5 by

adding 1IN NaOH, after which distilled water was added
to make the total volume 500 m¢ to give a solution,
in which the anti-HCG antibody semsitized latex
particles prepared in Example 17 (i) were dispersed
at a concentration of 0.6% to give a diagnostic agent
for checking pregnancy. This prodﬁct can be provided
for the agglutination reaction without diluting a

test sample.
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Test Exémple 1

The anti-c-reacfive'protein antibodj sen-
sitized latex particles obtained in Example 13 (1) '
were dispersed in a 0.1 M glycine buffer (pH 8.2)
containing 0.1% of bovine serum albumin and 0.1% of

sodium azide to give a 1.2% dispersion, About 50 u<

- of human serum sample to be tested were dropped

onto a cleaned glass plate. About 25 p( of each
of the diluents described in Examples 1 to 5 wére
then added t6 the glass plate. The added controls
were a 0,1 M glycine buffer with a pH of 8.2 and

containing 0.1% of sodium azide (hereinafter referred

to as Diluent G) and a 0.1 M HEPES buffer with a pH

of 7.5 and containing 0.1% of sodium azide (herein-
after referred to as Diluent H). This was followed
by the addition of 25 p{ of the above sensitized

latex suspension and by shaking for 3 minutes, after

'which the mixture was examined for the occurrence

of the agglutination. Also, in a sYétem which did
not utilize a diluent for a test sample, about 50 p¢
of the diagnostic agent'for measuring'c—reactive. |
protein obtained in Example 13 (2) were added to
about 50 pf of a serum sample and shaken. After
three minutes, the mixture was.ethined for the

occurrence of the agglutination. The results are

&)
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shown in Table 1, as follows:

Table 1

Detection of C-Reactive Protein

~Sample No

Measuring System [ _ __° i
: 12 3 4 5 6.7 8 9 10 11

12

Diluent for
Test Sample:

Diluent G- ++ + + + - - -
Diluent H E I N N I T T - -
Example 1 ++ + + + £ + - - - - -
Example 2 + 4+ + + F P F = = e = -
Example 3 R T T S N L
Example 4 + 4+ + + + + + - - - - -
Example 5. 4+ o+ + F = = = = =
Example 13(2) ++ o+ -

+
-I+
+

|

)

|

!

g - e - -

Capillary Method | + + + +

i+
I+

+ : positive; + : doubtful-positive; - : negative

(the.same shall apply hereinafter)

As shown by the results of Table 1, when there

was no urea, N,N-dimethylformamide, N,N-dimethylacetamide

or dimethyl sulfoxide present in the diluent for a test

sample or the latex dispersion, more fale-positive

cases were observed as compared with the diagnostic

results by the conventional capillary sedimentation

method. On the other hand, in the systems using the
diluents of Examples 1 to 5 and the diaghostic agent

for measuring C-reactive protein obtained in Example 13

%
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(2) respectively, the results showed good agreement
with those obtained by the capillary sedimentation
me thod. |

' Test Example 2

About 50 pf/ of a human serum sample were
dropped onto a cleaned glass plate and about 50 p(
of the anti-human fibrinogen antibody sensitized
1aféx'particle dispersion obtained in Example 14
(2) were added, after which the mixture was shaken
for 2 minutes and then examined for the occurrence
of the agglutination. Separately, as the control,
the sensitized latex particles in the form of a
precipitate obtained in Example 14 (1) were
dispersed in a 0.05 M HEPES buffer of pH 7.5

containing 0.05% of bovine serum albumin and 0.05%

of sodium azide at a concentration of 0.6% to obtain

a suspension of anti-human fibrinogen antibody
sensitized latex particles, and similarly tested
for comparison. The results shown in Table 2 (just

below) were obtained.
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Table 2

Detection of Fibrin and Fibrinogen
Decomposition Products

E Sample No,
Diagnotic :
| Agent Used 2 3 % 5.6 7 8 9 10 IT I2
Example 14(2) [~ + + = = - + - + + = 4
Control -+ + = = o+ o+ o+ + - +

As.shown-in Table 2, there are two cases which
fall in the category of different results (i.e.

Samples Nos. 4 and 8). Since these samples were'nof
absorbed eveﬁ by treatment with anti-human fibrinogen
antibody, it was judged that the results obtained
using the conirol falsely showed positive.
Test.Example 3 |

| About 50'Pf of a human-serum_sample were
dropped onto a cleaned glas plate and about 50 }1-(_
of the human y-globulin sensitized latex particle
dispersion obtained in Example 16 (2) were édded,'
after which the mixture was shaken for 2 minutes
and then examined for the occurrence of the
agglutination. Separately, as the control, the
sensitized létex particles in the form of a pre-
cipitate obtained in Example 16 (1) were dispersed

in a 0.1 M glycine buffer of pH 8.0 containing 0.05%

of bovine serum albumin and 0.05% of sodium azide at
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a. concentration of 0.6% to obtain a suspension of

human Y-globulin' sensitizéd latex parﬁicles and

‘used for comparison. The results shown in Table

3 (just below) were obtained:

Table 5

Detection of Rheumatoid Factor

Diagnostic ; Sample No.

Agent Used . l1 2 3 4 5 6 7 8.9 10 11 12
‘Example 16(2) + ok F = = o k= = =4
Control R T T L A o

.As shown in Table 3, there are two cases
denoting . different results (Samples Nds. 5 and 9).
When these samples were tested by avoiding'the
influence of the .serum components by the 20-fold
dilution method using a conventional diluent,
both cases showed the same resuits, negative. Thus,-
thg use of the diagnostic agent of thié invention
makes it possible to measure the rheumatoid factor
without diluting the serum sample, -

Test Example 4

'The anti-HCG antibody sensitized latex
particles obtained in Example 17 (1) were dispersed -
in a 0.1 M glycine buffer of ?H'S.Q at a concentration

of 1%. As the urine'to'be:tested, 10 urine samples
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which showed a'fepdency to cause the non-specific
agglutination were taken'from non-pregnant women,
As the diluent for a test sémple, each of the
diluents of Examples 1 to 5 was used, and, as
the controls, the afore-mentioned Dilﬁents G and H
were used. Two drops of the urine sample were
dropped onto a cleaned glass plate and one drop'
6f each diluent was added and mixed, gfter'which
one drop of the afore-mentioned anti HCG antibody
sensitized latex suspension was added thereto
and shaken fof 3 minutes. The results of the
examination <for the océurrenée of the agglutination
are shown in Table 4 appearing below.

As is clear from the table, when the diluent

for a test sample did not contain urea, N,N-dimethyl-

- formamide, N,N-dimethylacetamide or dimethyl sulfoxide

i.e., in both the cases Qf Diluents G and H, the
proportions in which the test indicated pregnancy
wére 10 out of 10 including the doubtful-positive
cases, This.is due to the non-specific agglutination
reaction, althougL fhe samples were takén from
non-pregnant women.

Oh thé other hand, where the diluents

Prepared in Examples 1 to 5 were used, all the

cases showed negative reactions, thus indicating
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no wrong diagndsis. _

'Next, using each of the diluenté of.Examples
1 to 5, the sensitivity of the latex agglutination
reaction was tested on the standard solutiohs |
having varying levels of 0.5 to 5,000 IU/ml and
urine samples at the initiai stage of pregndncj |
each containing a low level of HCG (about 1 Iﬂ/mﬁ).
The results are shown in Table 5 below.

Test'Example 5

According to the prbcedures described in
Test Example 4 and using the diluents of Example.
1,2 and 5 and,.aé the controls, Diluents G and H,
respecti#ely, the latex agglutination reaction
for diagnosing_pregnancy’whs conducted on urine
samples of 200 cases of non-pregnant women,

As shown in Table 6 (below), there were

6 positive éases and 20 doubtful-positive cases

with Diluent G and 7 positive cases and 15 doubtful-

positive cases with Diluent H, whereas'all_the cases
showed negative when the diluents of Examples 1, 2
and 5 were used. | | |
Test Example 6

According to the prodedures described in Test .
Example 4 (above) and, using each of the diluents of

Examples 1, 2 and 5 as the diluents for test sémples,
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the latex agglutination reaction for diagnosing

' pregnancy”was conducted on urine samples of 200

women definitely diagnosed as'pregnant by
clinical diagnoseé."With each diluent, all the
caSeS'showed positive results just in agreement
with the clinical diagnoses.

Test Examplé j”

According to the procedures described in
Test Example 4 and using the diluents of E;amples

1,2 and 5, réspectively, as the diluents for test

‘samples, the latex agglutination reaction was

conducted on each urine sample of 50 non-pregnant

- women and 50 womennpositively diagnosed as pregnant,

With each diluent, all the urine samples of
the nén—pregnant women showed negative and all the
urine samples'of the pregnant women showed positive.

Table 4

Comparison of Diluents for Test Samples
Tested on Urine Samples of Nen-Pregnant Women

Diluent for | - Sample No,

Test Sample I 2 3 & 5 6 7 8 0 10
Diluent G 2 2 £ + + + £ £ + +
Diluent H + + + + E + o+ o+ o+
Example 1 . - = m m w w m w w e
Example 2 - e e e o wm em m = =
Example 3 - = == e = m am = = -
Example 4 - = e et m = e om -
Example 5 - . = e e = e = - -
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Table 5

Comparison of Diluent for Test Samples
Tested on Standard HCG Solutions and Urine
Samples at_ the Initial Stage of Pregnancy

Diluent for Test Sample
Test Sample  ~ |Dil. Dil. Ex. Ex. Ex. Ex. Ex.
: _ ' G H 1 2 3 4 5
0.0 | - - - - - - -
051 £ £ x & % 2%
| standard 1 + + +  + + + +
HCG 2 + + + . + + +
(IU/ﬁz) 3 + + + + + 0+ o+
' : 2,000 + + + + + 2+ o+
3,000 + + £ + + 4+ o+
5,000 + + + + + +* +
Urine Samples | A + + + + o+ o+ o+
at the Initial|B + + + + + + +
Stage of Pre- |C + + + + 4 + +
gnancy _ D + + + + + o+ o+
(ca. 1 I8/ml) |E + + + + + o+ o+
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Table 6
Comparison of Diluent for Test

- Samples Tested on Urine Samples
of 200 Non-pregnant Women

| | Test Results
Diluent for (Numbers of Cases) _
Test Sample Positive Doubtful- Negative
' _ Positive
Diluent G 6 20 174
Diluent H 7 15 178 .
Example 1 0 0 200
Example 2 0 0o . 200
Example 5 0 . 0 200

Test Example 8
The anti~HCG antibody sensitized latex

particles obtained in Example 17 (1) were disperéed
in a 0.05 M borate buffer with a pH of 7.5 and
containing 0.1% of sodium azide at a concentration
of 1% to obtain a diagnostic agent for the latex
agglutination reaction for checking pregnancy.

Using the urine samples mentioned in.TeSt Example

-4 and the diluent for test samples of Examples 1.to

5, respectively, the latex agglutination was conducted
by adding 1 drop (about 25 pf) of each diluent to 2

drops (about 50 npZ) of each urine sample and mixing,

: {“]

Lt
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followed by the addition of 1 drop (about 25 uf)
of the diagnostic agent obtained above to assess
the effects of the diluents.

_ The results are shown in Table 7~(be10w)

from which it is seen that, when the diluent for

a test sample did not contain urea, N,N-dimethyl-

formémide, N,N-dimethylacetamide or dimethyl sulfoxide,
i.e., in the case of Diluents G and H, fhe

proportions in which the tests indicated bregnancy
were 10 out of 10 including doubtful-positive

cases with both diluents due to the non-specific
agglutinatiqn reaction although the samples were

taken from non-pregnant women,

On the other hand, where the diluents prepared '

in Examples 1 to 5, respectively, were used, all the

cases showed negative results, thus indicating no

- wrong diagnosis.

Next, using the diluents of Examples 1 to 5,
réspeetively, the latex agglutination reaction was

conducted on each urine sample of 200 non-pregnant

women and 200 pregnant women. With each diluent, all

the urine samples of the non-pregnant women showed
negative and all the urine samples of the pregnant

women showed positive.
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Table 7
Comparison of Diluents for Test
Samples Tested on Urine Samples

-3%=

of Non-Pregnant Women

Diluent for ~ Urine No.
Test Sample 1 2 3 & 5 6 7 8 10
Diluent G + 0+ * 4+ + + + * +
Diluent~H F o+ 2+ £+ + +
Example 1 . = m wm mm = - -
Example 2 - e . . e w = - -
Example 3 - = = e e = e = -
Example 4 - = e . . e = - -

| Examplé 5 - - o e e = = - -

Test Example 9

Two drops (about 50 }16) of a urine sample

were dropped onto a cleaned glass plate and 1 drop

(about 25 pt) of a 0.1 M glycine - buffer of pH
8.2 containing 0.1% sodium azide was added and mixed.

One drop (about 25 pf) of the diagnostic agent for

checking pregnancy containing the anti-HCG anti-~

body sensitized latex particles obtained in Example 17

(2) was added thereto and shaken for 3 minutes, after

which the mixture was aSsessed for the occurrence .

of the agglutination.
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T
When the latex égglutination reaction was
conducted on each urine sample of 200 non-pregnant
women and 200 women clinically diagnosed as pregnant,
all the urine samples of the non-pregnant women showed
#egative and all the ufine samples of the pregnant
women showed positive.
Text Example 10 - _
Two drops (about 50 p¢) of a urine sample
were dropped onto a cleaned glass plate and two
drops (about 50 u{) of the diagnostic agent for
checking pregnancy containing the anti-HCG antibody
sensitized latei_partieles obtained in Example 18

were added thereto and shaken for 3 minutes, after

which the mixture was assessed for the occurrénce of
the agglutination.

When the latex agglutination reaction was
conducted on each urine sample of 200 non-pregnant
women and 200 women clinically diagnosed as pregnant,
ali the urine Samples of the non-pregnant women showed
negative'and all the sémples of the pregnant women
showed positive, |
Test Example 11

Two drops (about 50 }lt) of a urine sample were
dropped onto a cleaned glass platé and one drop'(about

25‘p{) of the diluent for a test sample obtained in Example



10

35—

10 was added and mixed, after which one drop
(about 25 Pﬁ) of a latex reagent obt#ined by
dispersing the anti-HCG SensitiZeQ'iatex
particles obtained in Example 17 (1) in a 0.1
M glycine buffer 6f pH 7.8 at a concentration of
1% and shaken for 3 minutes. The mixture was then
examined for the occurrence of thé:agglutinatibn.

“When the latex-agglutinatfoh reaction was
conducted on each'urine.sample of 200 non-pregnant
women and 200 women clinically diagnoséd as pregnant,

all the urine samples of the non-pregnant women

'showed negat1ve and all the samples of the pregnant

women showed positive.

pe
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CLAIMS
1. A diagnostic agent which comprises: .
S _ 11) 2-52% (weight/volume) of one or more members

selected from (a), compounds of the formula (I) :

R™ - CON\ | (1)
=3

10

wherein Rl is a hydrogen atom, a lower alkyl group

or an amino group, which may be substituted with a

lower alkyl group and R2 and R3

are each a hydrogen atom
15 _ or a lower alkyl group, and (b) a di-lower alkyl
sulfoxide and _ | |
(2) 0.4 to 1.4% (weight/volume) of latex particles
sens itized with an antigen or antibody, in
_ (3) a buffer with a pH range of 7-9. .

20 2. A dil'uent for é test sémple i.n a latex agglutinatio;z
reaction immunoaésay which comprises (l.) 2 - 52%.
(weight/volume) of one or more members selected from (a)
compounds of .the _formula: |

2

R
25 &l - con” (1)
\ 3

R
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1

wherein R~ is a hydrogen atom, a lower alkyl

group or an amino group which may be substituted

2 and R3 are:each a

with a lower alkyl gbup, and R
hydrogen atom or a lower alkyl group, a_nd (b) a
di-lower sulfoxide in (2) a buffer with a pH range of 6=-9.

3. A diluent according to claim 2 which contains

4 to 52% (weight/volume), wherein the buffer has a pH

range of from 6-9 and an electrolyte concentration of
from 0.05 to 0.3 M

4. A diluent according to claim 2 and 3, which
contains 4 to 52% of said member.

5. A diagnoétic agent according to cléim 1;.which
contains from 4% to 52% of said member.

6. A diagnostic agent according to claim 4 which.
contains urea and N,N-dimethylformamidei as said member.
7. A diagnostic agent according to claim 1, wherein
the latex particles are composed of polystyrene.

8. A diagnosﬁic agent according to any of claims 1
5, 6 and 7 wherein said member is N,N-dimethylformamide
and the latex particles have been sensitized with an
anti-c—reactive'prptéin antibody. |

9. In a method empioying'the 1étex agglutinaﬁion
reaction which comprises incubating a test sample and
latex particles sensitized with an antigen or antibody
to“assesé the occurrence of the agglutination of the
latex particles, the improvéments wherein the reaction

is conducted in the presence of One or more members

—
w

w
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wherein R1 is a hydrogen atom, a lower alkyl group

or an amino group which may be substituted with a

lower alkyl group and R® and R?

are each a hydrogen

atom or a iower alkyl group and di-lower alkyl

10 sulfoxide.

10. A method according to claim 9, wherein the

concentration of said member is from 1% to 13% relative

to the whole reaction-syStem.

11. A method according to claim 10 wherein the

15 concentfatign is from 1% to 7%.

12. A diagnostic agent for the ;atex agglutination

reaction according to claim 1l substantially as herein

described with reference to any of examples 13, 14, 15,16.

17 and 18.

20 13, A diluent for a test sample in a latex

‘agglutination reaction immunoassay according to claim

2 substantially as herein described with reference to

any of examples 1 to l2.

14. A method according to claim 9 substantially as

25 herein described with reference to any of the specific

examples.

The text of the specification has besn reproduced by photocopying the applicants original

typesoript. It nay contain a few amendments whioch are difficult to read.

The original

typesoript containing these anendments may be inspected on the premises of the Patent Office



