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7) ABSTRACT

In aknown method of measuring a target substance, compris-
ing: providing a sample solution containing the target sub-
stance, a first reaction solution, and a second reaction solu-
tion; sequentially aspirating the sample solution and the first
reaction solution, using a measuring apparatus equipped with
a dispensing unit, into the dispensing unit; discharging them
at a time from the dispensing unit, to bring them into contact
with the second reaction solution, and to form a complex of
the target substance and a first partner which is contained in at
least one of the first reaction solution or the second reaction
solution and reacts specifically with the target substance; and
analyzing the resulting complex, an improved method
capable of inhibiting a reaction which adversely affects mea-
surement results is provided. In this improved method, the
specific gravity of the sample solution is different from the
specific gravity of the first reaction solution; and the sample
solution and the first reaction solution are aspirated into the
dispensing unit in an overlaid state.
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Figure 4
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IMMUNOLOGICAL MEASURING METHOD
AND MEASURING KIT FOR WHOLE BLOOD
SAMPLE

TECHNICAL FIELD

[0001] The present invention relates to a measuring method
and kit of which the subject is a target substance (such as a
trace component or the like) contained in a sample. More
particularly, the present invention relates to an immunologi-
cal analysis method and an immunological analysis kit of
which the subject is a target substance (such as a trace com-
ponent or the like) contained in a whole blood sample.

BACKGROUND ART

[0002] Asamethod of measuring a target substance (a trace
component or the like) contained in a biological sample, an
immunological measuring method utilizing an antigen-anti-
body reaction is widely used, and radioimmunoassay (RIA),
enzyme-linked immunosorbent assay (ELISA), or the like are
known. Recently, serum or plasma is used as a sample in
many cases, but a measuring method in which whole blood
can be measured without pretreatment is desired due to pre-
treatment hassle. However, since a whole blood sample con-
tains not only a trace component or the like as a subject to be
measured, but also many contaminants (non-target sub-
stances), it cannot be carried out in the same manner as
conditions using serum samiples or plasma samples in many
cases. In order to improve the reaction precision, it has been
reported, as shown in Patent literature 1, that prozone can be
avoided by adding a reaction inhibitor (a free antibody or its
fragment capable of competing with an antibody immobi-
lized on a solid phase or a labeling substance) in a reaction. In
this case, a plurality of reaction substances co-exist in a single
measurement, and therefore, it is difficult to construct a mea-
surement system.

[0003] Further, as a technique capable of conveniently
examining a plurality of samples, various automated immu-
nologically measuring apparatus are known, such as an auto-
mated measuring apparatus capable of simultaneously mea-
suring a plurality of samples, as shown in Patent literature 2.
It is disclosed that, in this automated measuring apparatus,
samples containing a target substance are dispensed into a
cartridge having a dilution well where a predetermined
sample amount is diluted into a desired dilution rate, a reac-
tion well where a target substance contained in the samples is
reacted with a substance which specifically reacts with it, and
astorage well containing reaction components or the like; the
samples are diluted to desired dilution rates on the cartridge;
the target substance contained in the diluted samples is
reacted with the substance which specifically reacts with the
target; and the amount of the resulting reaction product is
measured, to conveniently measure a plurality of target sub-
stances with different dilution rates contained in the samples.
It is also disclosed that the apparatus has an aspirating and
discharging unit, and the dispensing step and measurenent
are carried out using this unit.

[0004] On the other hand, as a method of measuring a
whole blood sample as a subject, a method in which a surfac-
tant is contained to avoid the effects of components contained
in whole blood samples is disclosed, as shown in Patent
literature 3. However, in the measuring method in which each
reaction reagent is sequentially dispensed to carry out reac-
tions, it is not known that the divergence between plasma and
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whole blood derived from the same sample is observed, and a
method to solve such problems has not been proposed.

CITATION LIST

Patent Literature

[0005] [Patent literature 1] Japanese Unexamined Patent
Publication (Kokai) No. 2004-191332

[0006] [Patent literature 2] WO2001/084152
[0007] [Patent literature 3] WO2002/073203
SUMMARY OF INVENTION
Technical Problem
[0008] As it will be concretely explained in the Examples

below, the present inventors found that, in a method of mea-
suring a target substance using a sample or its processing
solution (hereinafter referred to as the sample solution) con-
taining a target substance, a partner which specifically reacts
with the target substance and which forms an immunocom-
plex with the target substance formed in the main reaction (for
example, an antibody (the first reaction solution contains an
antibody labeled with alkaline phosphatase, and the second
reaction solution contains an antibody immobilized on mag-
netic particles)), and a free antibody which specifically reacts
with the target substance and which can inhibit the formation
of the immunocomplex (the free antibody is added to the first
and second reaction solutions), when a whole blood sample as
an analyte was measured using an automated enzyme immu-
noassay analyzer equipped with a dispensing unit, and when
the sample solution containing a target substance was aspi-
rated using the dispensing unit, and then, the first reaction
solution was further aspirated, the divergence between the
plasma sample and the whole blood sample derived from the
same sample was observed, because the antibody, which
would react as a reaction inhibitor to inhibit the formation of
immunocomplex in the main reaction, reacted with the target
substance contained in the whole blood sample prior to the
main reaction.

[0009] The present invention was made to solve this prob-
lem, and an object of the present invention is to provide a
measuring method and kit capable of inhibiting a reaction
which adversely affects measurement results, by using a mea-
suring apparatus equipped with a dispensing unit, to start the
reaction between a sample containing a target substance and
a partner which specifically reacts with the target substance,
substantially at the main reaction.

Solution to Problem

[0010] Under these circumstances, the present inventors
had intensive studies, and as a result, found that, in a method
of measuring a target substance using a measuring apparatus
equipped with a dispensing unit, and using a sample solution
containing a target substance, the first reaction solution, and
the second reaction solution, the progress of an undesired
reaction prior to the main reaction could be inhibited, and
therefore, the divergence between the plasma sample and the
whole blood sample derived from the same sample could be
avoided, by using a method characterized in that at least one
of the first reaction solution and the second reaction solution
contained the first partner which specifically reacted with the
target substance and which formed a complex with the target
substance formed in the main reaction, and the sample solu-
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tion containing the target substance and the first reaction
solution were present in specific gravity different from each
other, in a flow path in the dispensing unit. The present inven-
tion was completed on the basis of these findings, as a method
of conveniently and accurately measuring a target substance
contained in a sample, regardless of the sample type.

[0011] The presentinvention relates to the following inven-
tions:

[1] A method of measuring a target substance, comprising the
steps of:

[0012] providing a sample suspected of containing the tar-
get substance, or a solution derived from the sample, a first
reaction solution, and a second reaction solution;

[0013] aspirating the sample or the solution derived there-
from, and the first reaction solution, using a measuring appa-
ratus equipped with a dispensing unit, sequentially in this
order or the reverse order, into the dispensing unit;

[0014] discharging them at a time from the dispensing unit,
to bring them into contact with the second reaction solution,
and to form a complex of the target substance and a first
partner which is contained in at least one of the first reaction
solution or the second reaction solution and reacts specifi-
cally with the target substance; and

[0015] analyzing the resulting complex, or a signal derived
from the complex,

said method being characterized in that:

[0016] the specific gravity of the sample or the solution
derived therefrom is different from the specific gravity of the
first reaction solution; and

[0017] the sample or the solution derived therefrom and the
first reaction solution are aspirated into the dispensing unit in
an overlaid state.

[2] The method of [1], wherein the sample is whole blood.
[3] The method of [1] or [2], wherein the specific gravity of
the first reaction solution is higher than the specific gravity of
the sample or the solution derived therefrom, and the sample
or the solution derived therefrom, and the first reaction solu-
tion are aspirated into the dispensing unit in this order.

[4] The method of any one of [1] to [3], wherein the first
reaction solution contains at least one substance selected
from the group consisting of polyhydric alcohols, sugar alco-
hols, and sugars.

[5] The method of [4], wherein the first reaction solution
contains at least one substance selected from the group con-
sisting of ethylene glycol, propylene glycol, diethylene gly-
col, glycerol, pentose, hexose, triose, tetrose, heptose,
sucrose, trehalose, isotrehalose, kojibiose, sophorose,
nigerose, laminaribiose, maltose, cellobiose, isomaltose,
gentiobiose, lactose, turanose, maltulose, palatinose, gentio-
biulose, mannobiose, melibiose, melibiulose, neolactose,
galactosucrose, scillabiose, rutinose, rutinulose, xylobiose,
primellose, oligosaccharides, raffinose, melezitose, and mal-
totriose.

[6] The method of [4] or [5]. wherein one or more substances
described in [4] or [5] are included in the first reaction solu-
tion in an amount of 10% to 30% as the total amount thereof.
[7] The method of any one of [1] to [6], wherein the first
partner which reacts specifically with the target substance is
an antibody or an antigen.

[8] The method of any one of [1] to [7], wherein the first
partner which reacts specifically with the target substance is
contained in the first reaction solution, and a second partner
which recognizes a region different from a region recognized
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by the first partner and reacts specifically with the target
substance is contained in the second reaction solution.

[9] The method of [8], wherein the first and second partners
which react specifically with the target substance is labeled
with a labeling substance, or immobilized on a solid-phase
carrier.

[10] The method of [9], wherein the first partner which is
contained in the first reaction solution and reacts specifically
with the target substance is labeled with a labeling substance,
and the second partner which is contained in the second
reaction solution and reacts specifically with the target sub-
stance is immobilized on a solid-phase carrier.

[11] The method of any one of [1]to [ 10], wherein at least one
of the first reaction solution or the second reaction solution
contains a third partner which inhibits the formation of the
complex with the target substance and reacts specifically with
the target substance.

[12] The method of [11], wherein the first reaction solution
and the second reaction solution contain the third partner
which reacts specifically with the target substance.

[13] The method of [11] or [12], wherein the third partner
which reacts specifically with the target substance is an anti-
body or an antigen.

[14] The method of any one of [1] to [13], wherein the dis-
pensing unit is a tip.

[15] A kit for measuring a target substance, which is used in
a measuring apparatus equipped with a dispensing unit,
wherein

[0018] the kit comprises a first reaction solution and a sec-
ond reaction solution;

[0019] at least one of the first reaction solution and the
second reaction solution contains a first partner which reacts
specifically with the target substance;

[0020] the measuring apparatus carries out a step of aspi-
rating a sample or a solution derived from the sample, and the
first reaction solution, sequentially in this order or the reverse
order, into the dispensing unit; and

[0021] the specific gravity of the sample or the solution
derived therefrom is different from the specific gravity of the
first reaction solution.

[16] The measuring kit of [15], the specific gravity of the first
reaction solution is higher than the specific gravity of the
sample or the solution derived therefrom.

[0022] The terms “first partner” and “second partner” as
used herein mean substances which specifically react with a
target substance and form a complex with the target sub-
stance, said complex being formed in the main reaction. The
term “third partner” as used herein means a substance which
specifically reacts with a target substance and inhibits the
formation of a complex with the target substance, said com-
plex being formed in the main reaction.

Advantageous Effects of Invention

[0023] By using the method of the present invention, it is
possible to conveniently and accurately measure a target sub-
stance contained in a sample, regardless the sample type. In
particular, even when a whole blood sample having different
properties from other samples is used, the target substance
can be measured without divergence to the value of a serum
sample or a plasma sample, which is generally used for com-
parison.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0024] FIG.1 schematically shows the state of whole blood
(sample solution; 92) and a first reaction solution (labeled
antibody solution; 93) in a tip (91) as a dispensing unit when
these solutions are aspirated into the tip. (a) is a case where the
first reaction solution does not contain a sugar, and (b) is a
case where the first reaction solution does contain a sugar.
[0025] FIG. 2is a plain view schematically showing a car-
tridge used in the Examples.

[0026] FIG. 3 is a graph showing the correlation between
the measured values of whole blood and the measured values
of plasma when the first reagent (labeled antibody reagent)
does not contain a sugar (sucrose).

[0027] FIG. 4 is a graph showing the ratio of the measured
values of whole blood to the measured values of plasma when
it does not contain a sugar as shown in FIG. 3.

[0028] FIG. 5 is a graph showing the correlation between
the measured values of whole blood and the measured values
of plasma when the first reagent (labeled antibody reagent)
contains 15% sucrose.

[0029] FIG. 6 is a graph showing the ratio of the measured
values of whole blood to the measured values of plasma when
it contains 15% sucrose as shown in FIG. 5.

DESCRIPTION OF EMBODIMENTS

1. Automated Measuring Apparatus and Measuring
Method

[0030] The method of the present invention may be applied
to an automated measuring apparatus equipped with a dis-
pensing unit and a measuring method. As the dispensing unit,
for example, a method utilizing a random access, such as
Japanese Translation Publication (Kohyo) No. 09-503060, or
a method utilizing a uniform operation, such as W0O2001/
084152, may be used. As the measuring method, known
immunoassays, such as chemiluminescent enzyme immu-
noassay (CLEIA) or turbidimetric immunoassay, may be
used. Chemiluminescent enzyme immunoassay (CLEIA)
may be used as enzyme-linked immunosorbent assay (some-
times referred to as enzyme immunoassay) (ELISA). Sand-
wich ELISA is often used for a high-sensitivity analysis.
[0031] Hereinafter, embodiments of known automated
measuring apparatus and measuring methods which may be
used in the measuring method and the kit of the present
invention will be exemplified, but the present invention is not
limited to the embodiments.

[0032] The automated measuring apparatus for measure-
ment comprises, at least, a cartridge holder capable of holding
a cartridge for measurement, a dispensing unit which dis-
penses reagents and/or samples to the cartridge held in the
cartridge holder, and a measuring unit for measuring a reac-
tion product in the cartridge held in the cartridge holder. The
cartridge holder may be a commonly-used cartridge holder,
so long as it has a structure capable of holding a cartridge for
measurement.

[0033] Thedispensing unit comprises general components,
such as a unit for aspirating and discharging liquid, in accor-
dance with the type and properties of reagents and/or
samples. The term “dispense” as used herein includes to
transfer reagents and/or samples from the outside of a car-
tridgeto a well of the cartridge, and to transfer reagents and/or
samples from a well to another well on the cartridge.
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[0034] The measuring unit comprises general components,
such as a photometric measurement unit, in accordance with
the type and properties of a reaction product.

[0035] As the cartridge for measurement, for example, a
cartridge in which two or more lines of well groups are
arranged, a single cartridge in which one line of wells are
arranged, or a combination of these cartridges may be used.
When a measurement is carried out using a plurality of car-
tridges, the apparatus has a plurality of units for carrying out
a series of immune reactions, and a plurality of units for
simultaneously controlling the steps of dispensing of
samples, dilution of samples, dispensing of reagents, B/F
separation, photometric measurement, and the like. In this
way, even in the case of immunoassay, a plurality of items can
be simultaneously measured using an apparatus for carrying
out only a single-style analyzing step, without a significantly
increased time needed for measurement even if the analysis
items are different.

[0036] The cartridge for measurement has a dispensing
well for dispensing samples, a dilution well for diluting a
desired amount of samples to a desired dilution rate, a reac-
tion well for reacting a target substance in samples with a
substance which specifically reacts with the target substance,
a washing well for B/F separation corresponding to the reac-
tion well, a reagent storage well for storing reagents needed
for the measurement of a target substance contained in
samples, a measuring well for measuring the amount of a
reaction product, and the like. As the measuring well, a pho-
tometric measuring well may be used for an optical measure-
ment. It is not necessary to arrange all the wells in the single
cartridge for measurement, and appropriate cartridges can be
selected in accordance with the apparatus used. For example,
reagents needed for the measurement of a target substance
contained in samples may be stored in another cartridge for
providing reagents. Each well is not limited to only its pur-
pose for use and, for example, the dispensing well may also be
used for a dilution well, and the reagent storage well may also
be used for a reaction well. The number of each well may be
appropriately selected.

[0037] In the reaction well, part of reagents which partici-
pate in reactions may be stored. In the reagent storing well or
the reaction well, a single reagent may be stored, or a plurality
of reagents may be stored so long as the regents stored do not
react with each other. The reagents stored may be in a liquid
form (such as a solution or a suspension), or may be in a solid
form so long as it can be dissolved or suspended in a liquid to
be poured into wells.

[0038] When reagents, solutions, and/or the like, such as a
dilution solution, a labeling substance, a washing solution, or
the like, are stored in the cartridge for measurement, it is
preferable to seal the top of the cartridge with aluminum foil,
plastic film, or the like, in order to avoid evaporation and
degradation of reagents or the like, and contamination. In
particular, sealing with aluminum foil is preferable, because it
can be automatically and easily opened using a perforation
unit of an automated measuring apparatus. When reagents,
solutions, and/or the like are stored in another cartridge and a
measurement is carried out using these cartridges, it is pref-
erable to seal this cartridge.

[0039] On the cartridge for measurement, a bar code which
records information about samples, information about analy-
sis items, reagent management information, and the like may
be attached by printing, sticking, or the like. By attaching
such a bar code on the cartridge, when an automated measur-
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ing apparatus capable of recognizing the bar code on the
cartridge and capable of automatically selecting analysis
items is used, the operator can conveniently and efficiently
measure desired analysis items using the single automated
measuring apparatus, only by selecting an appropriate car-
tridge. Further, it is not necessary to carry out a worksheet
operation, which is carried out in a conventional automated
measuring apparatus and causes erroneous setting of analysis
items, and therefore, a plurality of analysis items may be
conveniently measured without failure. Furthermore, storage
and management of reagents may be convenient.

[0040] Inthe automated measuring apparatus which is used
by incorporating thereinto the cartridge for measurement,
known units may be used as, for example, a unit for aspirating
apredetermined amount of liquid from a well and discharging
it to another well, a unit for stirring the content in a well, a unt
for B/F separation, a unit for measuring the amount of a
reaction product or a labeling substance, a unit for calculating
the amount of a target substance from the measurement
results of a reaction product or a labeling substance, a unit for
regulating the temperature of the cartridge, a unit for recog-
nizing a bar code, a unit for simultaneously measuring a
plurality of cartridges, and the like.

[0041] Hereinafter, the present invention will be further
explained on the basis of a preferred embodiment, a measure-
ment using immunoassay, in particular, chemiluminescent
enzyme immunoassay (CLEIA).

[0042] A cartridge as a preferred embodiment is a cartridge
for automated measurement which is used by incorporating it
into an automated measuring apparatus capable of automati-
cally quantifying a target substance contained in samples, and
which has a reaction well for reacting a target substance with
a substance which specifically reacts with the target sub-
stance, a plurality of reagent storing wells for storing reagents
used for reactions, a dispensing well for dispensing samples,
a dilution well for diluting samples, a washing well for B/F
separation, and/or a photometric measuring well. As
described above, the reagent storing wells may also be used as
areaction well. Preferably, a certain amount of dilution solu-
tion for diluting a predetermined amount of sample to a
desired dilution rate is stored in the dilution well; a solid-
phase carrier for carrying out an immunologically specific
reaction, a labeled antigen or antibody, a reagent for measur-
ing the labeling substance amount, and the like are individu-
ally stored in the plural reagent storing wells; and a washing
solution for washing an immunocomplex is stored in the
washing well. The reagent storage wells of the cartridge may
also be used as reaction wells by, for example, storing an
antigen (or antibody)-bound solid-phase carrier (sensitized
solid-phase) in the wells.

[0043] As the solid-phase carrier, for example, polystyrene
beads, magnetic particles, latex particles, or the like, which
are conventionally used in immunoassay, may be used. Fur-
ther, instead of the addition of such a solid-phase carrier, an
antibody or antigen may be immobilized on the inner wall of
the well, and may be used.

[0044] As the immunoassay used in this embodiment,
chemiluminescent enzyme immunoassay (CLEIA) advanta-
geous in terms of sensitivity is preferable, and as the solid-
phase carrier, magnetic particles capable of conveniently car-
rying out B/F separation, which is essential in
chemiluminescent enzyme immunoassay (CLEIA), using a
magnet is preferable. This B/F separation may be carried out
by applying a magnetic field with, for example, a permanent
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magnet, an electromagnet, or the like from the outside of
cartridge. It may also be carried out by a magnet arranged at
the side of an aspirating and discharging unit of a dispensing
unit such as a pipette tip or the like, as shown in JP11-
262678A.

[0045] Other reagent storing wells may also be used as
reaction wells by adding a labeled antigen or antibody.
Examples of the labeling substance include enzymes, radio-
isotopes, coloring substances, fluorescent substances, lumi-
nescent substances, and various colored particles. Enzymes
are preferably used in chemiluminescent enzyme immunoas-
say (CLEIA). Examples of a labeling enzyme include alka-
line phosphatase, peroxidase, galactosidase, and glucooxi-
dase. As the substrate for the labeling enzyme, a substrate
corresponding to each enzyme may be used. For example,
adamantyl methoxyphenyl phosphoryl dioxy cetane
(AMPPD) or CDP-Star (registered trademark) for alkaline
phosphatase, luminol/peroxide for peroxidase, and adaman-
tyl methoxyphenyl f-D-galactosyl dioxetane (AMPGD) for
galactosidase, may be used.

[0046] The measurement of the labeling substance may be
carried out, for example, in chemiluminescent enzyme immu-
noassay, by mixing an immunocomplex with a substrate for
the labeling enzyme, and directly measuring luminescence
from the measuring well using a photo multiplier tube or the
like. In the case of enzyme immunoassay, it may be carried
out by mixing it with an enzyme substrate solution, irradiat-
ing it with a measurement light at a measuring wavelength
from the bottom or the side of the measuring well, and mea-
suring the transmitted light which has passed through the
measuring well.

[0047] With respect to the dispensing unit, it is preferable
that a flow path in the dispensing unit, i.e., the portion which
is brought into contact with reagents and/or samples, is
exchangeable. As the dispensing unit, a tapered form capable
of easily aspirating and discharging reagents or samples,
more particularly, tips or the like, may be used. It is preferable
that this portion is exchanged for each measurement, because
it becomes easy to avoid contamination of the cartridge to be
used for the next measurement.

2. Measuring Method of the Present Invention

[0048] The measuring method of the present invention may
be carried out with reference to known automated measuring
apparatus and measuring methods. Hereinafter, the main fea-
tures of the present invention will be explained in detail.
[0049] The measuring method of the present invention is
based on the concept that when a measuring apparatus
equipped with a dispensing unit is used, a reaction which
adversely affects measurement results is inhibited, so that the
reaction of a sample solution containing a target substance
with a partner which specifically reacts with the target sub-
stance can substantially start in the main reaction.

[0050] More particularly, in a method of measuring a target
substance using a sample solution containing the target sub-
stance, a first reaction solution, and a second reaction solu-
tion, and a measuring apparatus equipped with a dispersing
unit, at least one of the first reaction solution and a second
reaction solution contains a first partner which specifically
reacts with the target substance and forms a complex with the
target substance in the main reaction, and the sample solution
containing the target substance and the first reaction solution
can be present in specific gravity different from each other, in
a flow path of the dispersing unit.
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[0051] 1Inthe case of a general automated measuring appa-
ratus, a sample is initially aspirated in many cases. That is to
say, the first step of aspirating a sample solution containing a
target substance using a dispensing unit (for example, a tip) is
carried out, and the second step of aspirating the first reaction
solution using the dispensing unit is carried out. In this case,
as shown in FIG. 1(a), when the specific gravity of the sample
solution (92) is higher than that of the first reaction solution
(93), for example, the sample solution falls along the wall of
the tip (91), and as a result, the contacting surface between the
sample solution and the first reaction solution is increased,
and an undesired reaction proceeds before the main reaction.
Which specific gravity is adjusted between the sample and the
first reaction solution may be appropriately selected. Since it
is easy to increase specific gravity, it is preferable to increase
the specific gravity of the first reaction solution. By increas-
ing the specific gravity of the first reaction solution in com-
parison with that of the sample solution, the first reaction
solution can be layered under the sample solution layer in the
flow path of the dispensing unit in a state that these layers are
substantially immiscible, and an undesired reaction proceeds
before the main reaction, and therefore, it is preferable.
[0052] The sample used in the present invention is not
limited, so long as it contains or is suspected of containing a
target substance. Examples of the sample include whole
blood, serum, plasma, and urine.

[0053] Inparticular, when the sample is whole blood, since
the sample solution generally has a specific gravity higher
than that of a general reaction solution, it often causes an
undesired reaction which affects the measurement. There-
fore, it is most preferable to increase the specific gravity of the
first reaction solution, when the sample is whole blood. Since
a serum sample or a plasma sample generally has a specific
gravity similar to that of a general dilution solution, it some-
times does not affect the measurement. However, since there
is a possibility that it may cause a problem when a measure-
ment with high sensitivity or high precision is carried out, it is
preferable to increase the specific gravity of the first reaction
solution in comparison with the sample solution, when
samples other than whole blood are used. Further, since vari-
ous types of samples are simultaneously measured in many
cases, it is preferable to increase the specific gravity of the
first reaction solution in comparison with the sample solution.
[0054] For example, with respect to the specific gravity of
the whole blood sample solution, the specific gravity of the
first reaction solution may be different therefrom by 0.05% to
10%, preferably 0.1% to 7.5%, and more preferably 0.1% to
3%. Specific gravity may be easily measured using a known
specific gravity meter or the like.

[0055] So long as the sample solution and the first reaction
solution having a specific gravity different from each other
may be prepared, any substance may be used, but it is neces-
sary to select a substance in which components contained in
the sample, the first reaction solution, and the second reaction
solution may be simultaneously mixed in the main reaction,
and the substance does not adversely affect the measurement.
For example, a substance which does not destroy blood cell
components is preferable. More particularly, polyhydric alco-
hols, sugar alcohols, or sugars may be used. As the polyhydric
alcohols, ethylene glycol, propylene glycol, or diethylene
glycol may be used. As the sugar alcohols, glycerol may be
used. The sugars are most preferable, because it can increase
the specific gravity without affecting the components of the
reaction solutions and various samples. As the sugars,
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monosaccharides, disaccharides, and trisaccharides may be
used. Examples of the monosaccharides include pentose,
hexose, triose, tetrose, and heptose. Examples of the disac-
charides include sucrose. trehalose, isotrehalose, kojibiose,
sophorose, nigerose, laminaribiose, maltose, cellobiose, iso-
maltose, gentiobiose, lactose, turanose, maltulose, palati-
nose, gentiobiulose, mannobiose, melibiose, melibiulose,
neolactose, galactosucrose, scillabiose, rutinose, rutinulose,
xylobiose, and primellose. Examples of the trisaccharides
include oligosaccharides, raffinose, melezitose, and maltot-
riose. Disaccharides and trisaccharides are preferable, and
sucrose is most preferable. Preferable concentration of the
sugar used may be appropriately selected in accordance with
its properties. The total concentration contained in the first
reaction solution and the second reaction solution may be, for
example, 10% to 30%, preferably 10% to 20%, more prefer-
ably 10% to 15%. As another embodiment, 15% to 30% is
preferable.

[0056] As the steps for measurement, the method of the
present invention comprises the first step of aspirating a
sample solution containing a target substance using a dis-
pensing unit, the second step of further aspirating the first
reaction solution using the dispensing unit, the third step of
discharging the sample solution and the first reaction solution
to a reaction well to react them with the second reaction
solution, and the fourth step of measuring the amount of a
reaction product. Prior to the first step, for example, a step of
dispensing a sample containing a target substance to a dis-
pensing well, a step of diluting a sample in a dilution well, and
the like may be included. Further, between the third step and
the fourth step, a step of carrying out B/F separation of a
complex with a substance which specifically binds to a target
substance may be included.

[0057] A dilution rate of a sample, and a dilution solution
with which a dilution well is filled may be appropriately
selected in accordance with the type of sample, target sub-
stance, substance which specifically reacts with the target
substance, and the like. The dilution solution may contain a
reagent necessary for pretreatment of a sample. In this case,
dilution and pretreatment are carried out simultaneously in a
dilution well.

[0058] As the reagent necessary for pretreatment of a
sample, for example, an acid, an alkali, an organic solvent, a
protein denaturing agent, a surfactant or the like may be used.
A sample may be pretreated by adding these agents in the
sample dilution step. When whole blood is used as a sample,
it is preferable that pretreatment is carried out by adding a
surfactant or the like, because many contaminants are con-
tained in whole blood. By simultaneously carrying out the
dilution and the pretreatment of a sample, even when whole
blood or the like is used as a sample, a convenient measure-
ment with high accuracy may be carried out, and it may be
preferably used for, for example, an emergency test, or a
point-of-care testing (POCT) or the like performed by a doc-
tor or a nurse.

[0059] The sample solution as used herein means a sample
per se collected from a patient, or a sample solution prepared
by diluting a sample from a patient with a dilution solution
and/or pretreating the same.

[0060] The target substance in the present invention is not
limited, so long as a partner which specifically reacts with the
target substance is present. As a combination of the target
substance and its partner which specifically reacts with it, for
example, an antigen and an antibody, an antibody and an
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antigen, a sugar chain and lectin or the like may be used. The
term “specifically react” as used herein means to bind bio-
chemically and specifically. The target substance and its part-
ner which specifically reacts with it may change in their
chemical properties before and after the binding, like a sub-
strate.

[0061] The conditions or the like of the step of reacting the
target substance with its partner which specifically reacts
with it, and the step of measuring the amount of the reaction
product may be appropriately selected in accordance with the
combination of the target substance and its partner which
specifically reacts with it. For example, the reaction of an
enzyme with its substrate and the measurement of the amount
of the reaction product may be carried out by reacting the
enzyme with the substrate by mixing them and measuring the
amount of the reaction product (decomposition product of the
substrate). The reaction of an antigen with an antibody and the
measurement of the amount of the reaction product may be
carried out by forming a reaction product (immunocomplex)
by mixing an antibody or antigen with a labeling substance
and a solid carrier immobilized with its antibody or antigen,
removing (B/F separation) the unreacted antibody or antigen
and labeling substance from the immunocomplex by wash-
ing, and measuring the amount of the labeling substance
which binds to the solid phase by the formation of immuno-
complex. The term “measuring the amount of a reaction prod-
uct” as used herein includes not only to directly measure the
amount of the reaction product per se, but also to measure a
signal or the amount of a substance which quantitatively
relates to the amount of the reaction product. The amount of
the target substance contained in a sample may be calculated
from the amount of the reaction product measured.

[0062] Inconnectionwith this, the term “immunocomplex”
as used herein means a product generally formed by binding
the target substance with its partner which specifically reacts
with it.

[0063] It is preferable that the reaction between the target
substance and its partner which specifically reacts with it is an
immunological reaction. That is to say, the target substance
and its partner which specifically reacts with it is preferably
an antibody or an antigen. The immunological reaction is
preferably a reaction in which a target substance contained in
a sample is reacted with the first partner which immunologi-
cally and specifically reacts with the target substance to form
the first immunocomplex, and the first immunocomplex is
reacted with the labeled second partner which immunologi-
cally and specifically reacts with it to form the second immu-
nocomplex. It is more preferable that the target substance is
an antigen, and its partner which specifically reacts with it is
an antibody.

[0064] The partner which specifically reacts with a target
substance in the present invention (preferably the combina-
tion of the first partner and the second partner) means a
substance which constitutes a complex which generates a
signal to be measured as the amount of the target substance.
[0065] Themainreaction asused herein means areaction in
which a target substance is reacted with its partner which
specifically reacts with it to form a complex. That is to say, it
means a reaction of a target substance with a substance which
constitutes a complex which generates a signal to be mea-
sured as the amount of the target substance.

[0066] The term “substantially start a reaction at the main
reaction” as used herein means substances which contribute
to the main reaction are present in the measurement system
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before the main reaction, to the extent there is no negative
effects on the measurement result, and the main reaction
starts by bringing them into contact with each other at the
beginning of the main reaction.

[0067] Thereaction solution usedin the present invention is
a solution which reacts with a target substance. The reaction
solution can contain substances necessary for the main reac-
tion. As the reaction solution, at least two reaction solutions
are used in the present invention.

[0068] The partner which specifically reacts with a target
substance in the present invention may be contained in at least
one of the first and second reaction solutions. It is most
preferable when one kind of partner is used, for example, in
the case of a latex agglutination method using one kind of
antibody.

[0069] Further, the first partner which specifically reacts
with a target substance may be contained in both the first and
second reaction solutions. It is most preferable when two or
more partners, i.e., the combination of the first and second
partners, are used. Further, it is preferable that the first partner
which is contained in the first reaction solution and which
specifically reacts with the target substance, and the second
partner which is contained in the second reaction solution and
which specifically reacts with the target substance react with
different regions of the target substance. For example, a sand-
wich ELISA method using two or more antibodies may be
exemplified.

[0070] The partner which specifically reacts with a target
substance may be a partner labeled with a labeling substance,
or a partner immobilized on a solid-phase carrier. For
example, a latex agglutination method using latex particles on
which one kind of antibody is immobilized may be exempli-
fied.

[0071] The first partner which is contained in the first reac-
tion solution and which specifically reacts with a target sub-
stance may be a partner labeled with a labeling substance, and
the second partner which is contained in the second reaction
solution and which specifically reacts with a target substance
may be a partner which is immobilized on a solid-phase
carrier. For example, a sandwich ELISA method in which one
antibody is immobilized on magnetic particles, and another
antibody is labeled with a labeling substance may be exem-
plified.

[0072] The third partner which specifically reacts with a
target substance in the present invention means a substance
which inhibits the formation of a complex which generates a
signal to be measured as the amount of the target substance.
The third partner is not limited, so long as it inhibits the
formation of the complex, and does not form the complex. For
example, when the target substance is an antigen, and the first
and/or second partners are antibodies, a substance which
competitively inhibits the binding between the antigen and
the antibody may be exemplified. As the substance which
competitively inhibits the binding between the antigen and
the antibody, an antibody having the same epitope as that of
the antibody may be exemplified.

[0073] More particularly, when one antibody having the
same epitope against a certain antigen is immobilized on
magnetic particles (the first partner which specifically reacts
with atarget substance, and another antibody having the same
epitope against the antigen is provided as a free antibody
(third partner which specifically reacts with the target sub-
stance), and an antibody which is labeled for detection and
has a different epitope is provided (second partner which
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specifically reacts with the target substance), and these anti-
bodies are applied to the main reaction together with a certain
antigen, a competitive reaction between the immobilized
antibody and the free antibody occurs, the antibody immobi-
lized under the optimal conditions for measurement binds to
the antigen, and the labeled antibody further binds thereto,
and an immunocomplex of the immobilized antibody, the
antigen, and the labeled antibody which preferably reflects
the amount of the target substance is formed.

[0074] In the case of such a measuring method using the
third partner which inhibits the formation of immunocom-
plex, it is most preferable because the first and/or the second
partners which specifically react with the target substance and
the third partner which specifically reacts with the target
substance can simultaneously begin to react with the target
substance at the main reaction, and therefore, the precision in
measuring the target substance becomes high.

[0075] More particularly, at least one of the first and second
reaction solutions can contain the third partner which specifi-
cally reacts with the target substance and which inhibits the
formation of immunocomplex with the target substance
formed in the main reaction. Further, both the first and second
reaction solutions can contain the third partner which specifi-
cally reacts with the target substance and which inhibits the
formation of immunocomplex with the target substance
formed in the main reaction.

[0076] When a sealed cartridge or the like is used, scatter-
ing of the contents or aspiration failures occurs due to the
movement of units or the impact of seal destruction, and the
reaction solution cannot be accurately aspirated in some
cases. Therefore, it is preferable that both the first and second
reaction solutions contain the third partner which specifically
reacts with the target substance and which inhibits the forma-
tion of immunocomplex with the target substance formed in
the main reaction, because a big change in composition does
not occur in the main reaction.

3. Kit of the Present Invention

[0077] The kit of the present invention may be used for the
measuring method of the present invention. More particu-
larly, the kit comprises the first reaction solution having a
specific gravity different from that of a sample solution con-
taining a target substance, and the second reaction solution,
and at least one of the first and second reaction solutions
contain the first partner which specifically reacts with the
target substance. It is preferable that the specific gravity of the
first reaction solution is higher than that of the sample solu-
tion.

4. Embodiments of the Present Invention

[0078] As the first embodiment of the present invention, a
turbidimetric immunoassay of an antigen, using a measuring
apparatus equipped with a dispensing unit, using a whole
blood sample solution containing a target substance (anti-
gen), the first reaction solution, and the second reaction solu-
tion containing an antibody which is immobilized on latex
particles and which specifically reacts with the antigen, is
exemplified. More particularly, the first step of aspirating the
sample solution using the dispensing unit, and the second step
of aspirating the first reaction solution using the dispensing
unit may be carried out, to layer the first reaction solution
under the sample solution layer; the sample solution and the
first reaction solution aspirated using the dispensing unit may
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be discharged to the second reaction solution to carry out the
main reaction; and the amount of antigen may be measured by
optically measuring latex agglutination.

[0079] As the second embodiment of the present invention,
a turbidimetric immunoassay of an antigen, using a measut-
ing apparatus equipped with a dispensing unit, using a whole
blood sample solution containing a target substance (anti-
gen), the first reaction solution comprising a free antibody
which inhibits the formation of immunocomplex in the main
reaction and which specifically reacts with the antigen, and
the second reaction solution containing an antibody which is
immobilized on latex particles and which specifically reacts
with the antigen, is exemplified. More particularly, the first
step of aspirating the sample solution using the dispensing
unit, and the second step of aspirating the first reaction solu-
tion using the dispensing unit may be carried out, to layer the
first reaction solution under the sample solution layer; the
sample solution and the first reaction solution aspirated using
the dispensing unit may be discharged to the second reaction
solution to carry out the main reaction; and the amount of
antigen may be measured by optically measuring latex agglu-
tination. In the main reaction, a competitive reaction between
the immobilized antibody and the free antibody occurs
against the antigen.

[0080] As the third embodiment of the present invention, a
sandwich ELISA method of an antigen, using a measuring
apparatus equipped with a dispensing unit, using a whole
blood sample solution containing a target substance (anti-
gen), the first reaction solution containing an antibody labeled
with alkaline phosphatase, and the second solution contain-
ing an antibody which is immobilized on magnetic particles
and which specifically reacts with the antigen, is exemplified.
More particularly, the first step of aspirating the sample solu-
tion using the dispensing unit, and the second step of aspirat-
ing the first reaction solution using the dispensing unit may be
carried out, to layer the first reaction solution under the
sample solution layer; the sample solution and the first reac-
tion solution aspirated using the dispensing unit may be dis-
charged to the second reaction solution to carry out the main
reaction; and the amount of antigen may be measured by
adding the third reaction solution containing a substrate solu-
tion and measuring the amount of luminescence.

[0081] As the fourth embodiment of the present invention,
a sandwich ELISA method of an antigen, using a measuring
apparatus equipped with a dispensing unit, using a whole
blood sample solution containing a target substance (anti-
gen); the first reaction solution containing an antibody
labeled with alkaline phosphatase, and a free antibody which
inhibits the formation of immunocomplex in the main reac-
tion and which specifically reacts with the antigen; and the
second solution containing an antibody which is immobilized
on magnetic particles and which specifically reacts with the
antigen, is exemplified. More particularly, the first step of
aspirating the sample solution using the dispensing unit, and
the second step of aspirating the first reaction solution using
the dispensing unit may be carried out, to layer the first
reaction solution under the sample solution layer; the sample
solution and the first reaction solution aspirated using the
dispensing unit may be discharged to the second reaction
solution to carry out the main reaction; and the amount of
antigen may be measured by adding the third reaction solu-
tion containing a substrate solution and measuring the
amount of luminescence. In the main reaction, a competitive
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reaction between the immobilized antibody or the labeled
antibody and the free antibody occurs against the antigen.

EXAMPLES

[0082] Thepresent invention now will be further illustrated
by, but is by no means limited to, the following Examples,
which merely exemplify the present invention. Various
changes and modifications obvious to those skilled in the art
are possible without departing from the scope of the
appended claims.

Example 1

Preparation of Reagents for Measuring C-Reactive
Protein (CRP)

(1) Preparation of Samples

[0083] As samples, a whole blood sample and a plasma
sample were provided. The plasma sample was prepared from
the same sample by centrifuging the whole blood sample at
3000 rpm for 15 minutes at 8° C.

(2) Preparation of Magnetic Particle Solution

[0084] Magnetic particles (2.4 um) were sensitized with an
anti-CRP monoclonal antibody (CRP-1: Immuno Probe Co.,
Ltd.) in a 50 mmol/LL MES buffer (pH 6.0), and stabilized in
a Tris buffer (0.01 mol/L, pH 8.0) containing a 0.02% surfac-
tant, to prepare anti-CRP-antibody-bound magnetic particles.
The resulting magnetic particles were suspended into a 50
mmol/L, MOPS buffer (pH 6.5) so that the concentration of
the anti-CRP monoclonal antibody (CRP-1) became 0.3
mg/ml, and used.

(3) Preparation of Labeled Antibody Solution

[0085] An anti-CRP monoclonal antibody (CRP-4:
Immuno Probe Co., Ltd.) was conjugated with bovine alka-
line phosphatase (ALP) by a maleimide activated conjuga-
tion, to prepare an ALP-labeled anti-CRP antibody. The
resulting labeled antibody was dissolved in a 20 mmol/L
MES buffer (pH 6.0) containing 15% sucrose and 0.3 mg/mL
anti-CRP monoclonal antibody (CRP-1), and used. A labeled
antibody solution for comparison without sucrose was pre-
pared in a similar fashion.

(4) Preparation of Washing Solution

[0086] A 10 mmol/l MES buffer (pH 6.5) containing
0.05% Triton X-100 and 0.9% NaCl was prepared.

(5) Preparation of Dilution Solution

[0087] A 0.1 mol/L MOPS buffer (pH 7.5) containing 1%
bovine serum albumin (BSA) and 0.3 mol/L NaCl was pre-
pared.

(6) Luminescent Substrate

[0088] As a luminescent substance, a 0.4 mmol/LL CDP-
Star solution (Applied Biosystems) was used.

[0089] The resulting reagents were packaged in cartridges
made of polypropylene (PP) as shown in FIG. 2, and an
automated enzyme immunoassay analyzer (PATHFAST:
Mitsubishi Chemical Medience Corporation) was used to
carry out a measurement. Saniple well (1), labeled antibody
storage well (2), washing well 1 (3), washing well 2 (4),
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washing well 3 (5), magnetic particle storage well (7), dilu-
tion solution well (11), and substrate well (13) were filled
with the reagents and the solutions prepared in Example 1(1)
to Example 1(6), and the top of each reagent storage well was
sealed with aluminum foil. The positions to be filled and the
volumes of the reagents and solutions were as follows. The
wells not specified were empty wells.

Sample well (1) 100 uL.
Labeled antibody storage well (2) 85 uL

Washing well 1 (3) 400 pl
Washing well 2 (4) 400 pl
Washing well 3 (5) 400 pl

Magnetic particle storage well (7) 50 uL
Dilution solution well (11) 100 uL.
Substrate well (13) 140 uL.

Example 2

Measurement Process with Automated Analyzer

[0090] In Comparative Example 1 and Example 3
described below, CRP contained in samples was measured
using the reagent cartridge prepared in Example 1 in accor-
dance with the following steps described in this Example,
using an automated analyzer (PATHFAST) equipped with
6-channel aspirating and discharging units and 6-channel
magnetic particle separation units.

(1) Dispense 100 pL of sample into sample well (1) of the
cartridge prepared in Example 1.

(2) Set the reagent cartridge into which the sample has been
dispensed on the automated analyzer.

(3) Start the automated analyzer.

(4) The automated analyzer reads the barcode attached to the
reagent cartridge, and recognizes that CRP is a subject to be
measured.

(5) Punch a hole with a projection in the aluminum seal on the
top of the reagent cartridge.

(6) Aspirate 50 pLL of sample from sample well (1), and then
aspirate 50 uL of dilution solution from dilution well (11),
and discharge the whole into empty well (14). The first dilu-
tion step is carried out by repeated aspiration and discharge in
empty well (14).

(7) Aspirate 50 ul. of the mixed solution of the sample and the
dilution solution from well (14), and then aspirate 50 pulL of
labeled antibody from labeled antibody storage well (2). Dis-
charge the whole into magnetic particle storage well (7), to
mix it with the magnetic particles and react them at 37° C. for
5 minutes.

(8) Separate the magnetic particles using a magnet in mag-
netic particle storage well (7).

(9) Wash the magnetic particles in washing well (3), and then
separate the magnetic particles using a permanent magnet.
(10) Perform the operation of (9) in washing wells (4) and (5).
(11) Discharge the magnetic particles into substrate well

(13) to mix them with the CDP-Star solution. After an enzyme
reaction at 37° C. for 1 minute, measure the amount of lumi-
nescence using a photo multiplier tube (PMT) from the top of
the photometric measuring well.
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Comparative Example 1

Measurement of Whole Blood Sample and Plasma
Sample Derived from the Same Sample-1

[0091] The whole blood sample and the plasma sample
were measured, using the reagent without sucrose prepared in
Example 1, in accordance with the method of Example 2. The
plasma sample was prepared from the same sample by cen-
trifuging the whole blood sample at 3000 rpm for 15 minutes
at8° C.

[0092] The results are shown in FIGS. 3 and 4. As apparent
from FIG. 3, when sucrose was not added to the measurement
system, with respect to the correlation between the measured
values of the plasma sample and those of the whole blood
sample, the slope was 0.8117, and approximately 20% diver-
gence was observed. The ratios of the measured values of the
plasma sample to the measured values of the whole blood
sample (the measured values of the plasma sample+ the mea-
sured values of the whole blood sample) are shown in FIG. 4.
As apparent from F1G. 4, although the theoretical ratio should
be around 100%, it was confirmed that when the concentra-
tion became high, the ratio was widely spread.

[0093] Therefore, the present inventors examined the
cause, and found that in the case of the whole blood sample,
as shown in Fig. (a), the labeled antibody solution rose
through the whole blood sample, and the reaction started.
Further, the present inventors confirmed their specific gravi-
ties, the specific gravities of the plasma sample and the
labeled antibody solution were almost similar to each other,
and the specific gravity of the whole blood was 1.053 g/cm’,
and the specific gravity of the labeled antibody solution was
1.014 g/em®. The specific gravity of the labeled antibody
solution was lower than that of the whole blood sample by
approximately 3.7%, but it was found that a difference which
significantly affected the reaction occurred.

Example 3

Measurement of Whole Blood Sample and Plasma
Sample Derived from the Same Sample-2

[0094] Since it was found from the results of Comparative
Example 1 that the cause was due to different specific gravi-
ties, the present inventors examined whether or not the prob-
lem could be solved under the conditions where the labeled
antibody solution, of which the specific gravity became
higher by using sucrose, was immiscible with the whole
blood sample. The measurement was carried out in a similar
fashion to that of Comparative Example 1, except that the
sucrose-containing reagent prepared in Example 1 was used.
[0095] The results are shown in FIGS. 5 and 6. As apparent
from FIG. 5, when sucrose was added to the measurement
system, with respect to the correlation between the measured
values of the plasma sample and those of the whole blood
sample, the slope was 0.9528, and the correlation was
remarkably improved in comparison with the case that
sucrose was not added. The ratios of the measured values of
the plasma sample to the measured values of the whole blood
sample (the measured values of the plasma sample+ the mea-
sured values of the whole blood sample) are shown in FIG. 6.
As apparent from FIG. 6, it was confirmed that the calculated
ratios were located around 100%.

[0096] As described above, it was found that the divergence
between the whole blood sample and the plasma sample can
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be reduced by regulating the specific gravity through the
addition of sucrose to the measurement system, and as a
result, a measurement with accuracy and high precision can
be achieved.

[0097] Therefore, when the specific gravity is regulated by
adding sucrose to the labeled antibody solution, the present
inventors examined the difference needed between the
labeled antibody solution and the whole blood sample solu-
tion in specific gravity.

[0098] As a result, when the specific gravity of the whole
blood sample solution was approximately 1.053 g/cm?: an
addition of 5% sucrose as a final concentration to the sample
solution resulted in a decreased change in the specific gravity
of the sample solution after the addition with respect to the
whole blood sample solution by approximately 2.18%; an
addition of 10% sucrose as a final concentration resulted in an
increase change by approximately 0.96%; an addition of 15%
suicrose as a final concentration resulted in an increase change
by approximately 1.5% to 2.56%; and an addition of 20%
suicrose as a final concentration resulted in an increase change
by approximately 7.5%, respectively. Therefore, the present
inventors further examined, and found that when sucrose is
added to the labeled antibody solution at a final concentration
of 10% or more, the labeled antibody solution is immiscible
with the whole blood sample, as described above, and the
correlation between the measured values of the plasma
sample and those of the whole blood sample can be obtained.

INDUSTRIAL APPLICABILITY

[0099] According to the present invention, it is possible to
simultaneously start reactions which constitute the main reac-
tion, and therefore, a target substance contained in a sample
can be measured accurately and with high precision. Further,
since a measurement with high precision can be carried out
regardless of the type of sample, a convenient measurement
without misuse can be carried out, and it can be said that the
present invention is a measuring method with high availabil-
ity.

[0100] Although the present invention has been described
with reference to specific embodiments, various changes and
modifications obvious to those skilled in the art are possible
without departing from the scope of the appended claims.

1. A method of measuring a target substance, comprising
the steps of:

providing a sample suspected of containing the target sub-
stance, or a solution derived from the sample, a first
reaction solution, and a second reaction solution;

aspirating the sample or the solution derived therefrom,
and the first reaction solution, using a measuring appa-
ratus equipped with a dispensing unit, sequentially in
this order or the reverse order, into the dispensing unit;

discharging them at a time from the dispensing unit, to
bring them into contact with the second reaction solu-
tion, and to form a complex of the target substance and a
first partner which is contained in at least one of the first
reaction solution or the second reaction solution and
reacts specifically with the target substance; and

analyzing the resulting complex, or a signal derived from
the complex,

Said method being characterized in that:

the specific gravity of the sample or the solution derived
therefrom is different from the specific gravity of the
first reaction solution; and
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the sample or the solution derived therefrom and the first
reaction solution are aspirated into the dispensing unit in
an overlaid state.

2. The method according to claim 1, wherein the sample is
whole blood.

3. The method according to claim 1, wherein the specific
gravity of the first reaction solution is higher than the specific
gravity of the sample or the solution derived therefrom, and
the sample or the solution derived therefrom, and the first
reaction solution are aspirated into the dispensing unit in this
order.

4. The method according to claim 1, wherein the first
reaction solution contains at least one substance selected
from the group consisting of polyhydric alcohols, sugar alco-
hols, and sugars.

5. The method according to claim 4, wherein the first
reaction solution contains at least one substance selected
from the group consisting of ethylene glycol, propylene gly-
col, diethylene glycol, glycerol, pentose, hexose, triose,
tetrose, heptose, sucrose, trehalose, isotrehalose, kojibiose,
sophorose, nigerose, laminaribiose, maltose, cellobiose, iso-
maltose, gentiobiose, lactose, turanose, maltulose, palati-
nose, gentiobiulose, mannobiose, melibiose, melibiulose,
neolactose, galactosucrose, scillabiose, rutinose, rutinulose,
xylobiose, primellose, oligosaccharides, raffinose, melezi-
tose, and maltotriose.

6. The method according to claim 4, wherein one or more
substances described in claim 4 are included in the first reac-
tion solution in an amount of 10% to 30% as the total amount
thereof.

7. The method according to claim 1, wherein the first
partner which reacts specifically with the target substance is
an antibody or an antigen.

8. The method according to claim 1, wherein the first
partner which reacts specifically with the target substance is
contained in the first reaction solution, and a second partner
which recognizes a region different from a region recognized
by the first partner and reacts specifically with the target
substance is contained in the second reaction solution.

9. The method according to claim 8, wherein the first and
second partners which react specifically with the target sub-
stance is labeled with a labeling substance, or immobilized on
a solid-phase carrier.
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10. The method according to claim 9, wherein the first
partner which is contained in the first reaction solution and
reacts specifically with the target substance is labeled with a
labeling substance, and the second partner which is contained
in the second reaction solution and reacts specifically with the
target substance is immobilized on a solid-phase carrier.

11. The method according to claim 1, wherein at least one
of the first reaction solution or the second reaction solution
contains a third partner which inhibits the formation of the
complex with the target substance and reacts specifically with
the target substance.

12. The method according to claim 11, wherein the first
reaction solution and the second reaction solution contain the
third partner which reacts specifically with the target sub-
stance.

13. The method according to claim 11, wherein the third
partner which reacts specifically with the target substance is
an antibody or an antigen.

14. The method according to claim 1, wherein the dispens-
ing unit is a tip.

15. A kit for measuring a target substance, which is used in
a measuring apparatus equipped with a dispensing unit,
wherein

the kit comprises a first reaction solution and a second

reaction solution;

at least one of the first reaction solution and the second

reaction solution contains a first partner which reacts
specifically with the target substance;

the measuring apparatus carries out a step of aspirating a

sample or a solution derived from the sample, and the
first reaction solution, sequentially in this order or the
reverse order, into the dispensing unit; and

the specific gravity of the sample or the solution derived

therefrom is different from the specific gravity of the
first reaction solution.

16. The measuring kit according to claim 15, the specific
gravity of the first reaction solution is higher than the specific
gravity of the sample or the solution derived therefrom.

17. The method according to claim 12, wherein the third
partner which reacts specifically with the target substance is
an antibody or an antigen.
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