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(54) SAMPLE MEASUREMENT METHOD AND SAMPLE MEASUREMENT DEVICE

(57) A sample measurement method of performing
first measurement for a blood coagulation test and sec-
ond measurement for a test different from the blood co-
agulation test includes: dispensing a sample for use in
the first measurement into a first container from a sample
container; dispensing the sample for use in the second
measurement into a second container different from the
first container from the sample container from which the
sample for use in the first measurement has been dis-
pensed; performing the first measurement based on the
sample dispensed into the first container; and performing
the second measurement based on the sample dis-
pensed into the second container.
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Description

BACKGROUND

[0001] The disclosure relates to a sample measure-
ment method and a sample measurement device for
measuring a sample.
[0002] There has been known a device that performs
measurement for a blood coagulation test and measure-
ment for an immunological test. For example, Interna-
tional Patent Application Publication No. WO
2013/187210 (Patent Literature 1) discloses an automat-
ic analyzer including a blood coagulation time detector
501 that measures a coagulation time and an immune
detector 502 that measures a heterogeneous immune
item, as illustrated in FIG. 17. In this analyzer, a biological
sample is dispensed into each of disposable reaction
containers 505 from a sample disk 504 at a coagulation
time sample dispensing position 503, and also reagents
are dispensed into the disposable reaction containers
505 from reagent disks 506 and 507. Thereafter, a reac-
tion container temperature adjusting block 508 adjusts
the temperature of the disposable reaction container 505,
and the blood coagulation time detector 501 measures
the coagulation time. The disposable reaction containers
505 and the reaction container temperature adjusting
block 508 are also used in the measurement of the het-
erogeneous immune item. In the measurement of the
heterogeneous immune item, the measurement is per-
formed by dispensing a reagent into the disposable re-
action container 505 from a heterogeneous immune re-
agent disk 509.
[0003] However, in a device that performs measure-
ment for a blood coagulation test as well as measurement
for another test, no consideration has been made as to
how to dispense a sample.

SUMMARY

[0004] A first aspect of the disclosure relates to a sam-
ple measurement method of performing first measure-
ment for a blood coagulation test and second measure-
ment for a test different from the blood coagulation test.
The sample measurement method according to a first
aspect includes: dispensing a sample for use in the first
measurement into a first container (21) from a sample
container (10) (S3, S16); dispensing the sample for use
in the second measurement into a second container (21,
22) different from the first container (21) from the sample
container (10) from which the sample for use in the first
measurement has been dispensed (S6, S19); performing
the first measurement based on the sample dispensed
into the first container (21) (S4); and performing the sec-
ond measurement based on the sample dispensed into
the second container (21, 22) (S7).
[0005] A disease afflicting a subject may be analyzed
in more detail based on a combination of the result of the
first measurement for the blood coagulation test and the

result of the second measurement for the test different
from the blood coagulation test. For example, a dissem-
inated intravascular coagulation syndrome (DIC) can be
diagnosed based on a combination of a measurement
result from a blood coagulation test and a measurement
result from an immunological test. To be more specific,
DIC diagnosis is performed based on a coagulation time
acquired from the measurement result from the blood
coagulation test, PIC and TAT acquired from the meas-
urement result from the immunological test, and so on.
Particularly when diagnosis is performed based on a
combination of the result of the first measurement for the
blood coagulation test and the result of the second meas-
urement for the test different from the blood coagulation
test as described above, both of the first measurement
for the blood coagulation test and the second measure-
ment for the test different from the blood coagulation test
need to be performed properly.
[0006] Here, when whole blood is centrifuged, a layer
of platelets and white blood cells, called a buffy coat, is
formed between a plasma region and a red blood cell
region in the sample container. The inventors have fo-
cused on the fact that mixing of the buffy coat into the
sample affects the measurement for the blood coagula-
tion test and may result in false positives in analysis
based on the blood coagulation test-related measure-
ment. As a result, the inventors have found out that, when
aspiration of a sample for use in the measurement for
the blood coagulation test is performed after aspiration
of the sample for use in measurement for a test different
from the blood coagulation test, the buffy coat is likely to
be mixed into the sample for use in the blood coagulation
test-related measurement.
[0007] In the sample measurement method according
to a first aspect, the sample for use in the first measure-
ment for the blood coagulation test is dispensed from the
sample container before the sample for use in the second
measurement for the test different from the blood coag-
ulation test is dispensed from the sample container.
Thus, the sample for use in the first measurement can
be aspirated from the plasma region away from the buffy
coat. As a result, the buffy coat can be inhibited from
being mixed into the sample for use in the first measure-
ment for the blood coagulation test. Therefore, the first
measurement for the blood coagulation test can be prop-
erly performed. Since the sample measurement method
according to a first aspect is capable of performing the
first measurement for the blood coagulation test properly,
more adequate diagnosis can be performed when the
diagnosis is performed based on a combination of the
result of the first measurement for the blood coagulation
test and the result of the second measurement for the
test different from the blood coagulation test.
[0008] In the sample measurement method according
to a first aspect, the sample contained in the sample con-
tainer (10) may include plasma separated from whole
blood by centrifugation.
[0009] In the sample measurement method according
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to a first aspect, the whole blood contained in the sample
container (10) is centrifuged (S1), and the plasma sep-
arated from the whole blood by centrifugation is dis-
pensed as the sample into the first container (21) and
the second container (21, 22) from the sample container
(10) (S3, S6, S16, S19).
[0010] In the sample measurement method according
to a first aspect, the sample container (10) contains plas-
ma, a buffy coat, and red blood cells. When the whole
blood is centrifuged, the respective components of the
plasma, buffy coat, and red blood cells are stacked in
this order from top to bottom in the sample container.
When the plasma is aspirated in two steps from the sam-
ple container containing the three components as de-
scribed above, the amount of the plasma is reduced by
the first aspiration operation. As a result, there is a higher
possibility of aspirating the buffy coat in the second as-
piration operation. With the sample measurement meth-
od according to a first aspect, the sample for use in the
first measurement is aspirated first, and thus the buffy
coat is inhibited from being mixed into the sample for use
in the first measurement. As a result, the first measure-
ment for the blood coagulation test can be properly per-
formed.
[0011] In the sample measurement method according
to a first aspect, a nozzle (31) is inserted into a plasma
region and aspirates the sample. This can ensure sample
aspiration through the nozzle.
[0012] In the sample measurement method according
to a first aspect, the nozzle (31) aspirates the sample
with a tip (31a) of the nozzle (31) positioned above a
central position of the plasma region. This can ensure
sample aspiration through the nozzle and also suppress
mixing of the buffy coat into the sample.
[0013] In the sample measurement method according
to a first aspect, the nozzle (31) aspirates the sample
with the nozzle (31) lowered by a predetermined amount
from a liquid surface of the plasma region. This can en-
sure sample aspiration through the nozzle, and also allow
the nozzle to be lowered to the extent that the tip of the
nozzle does not reach the buffy coat. Thus, mixing of the
buffy coat into the sample can be inhibited. Moreover,
the sample is prevented from adhering to an outer pe-
ripheral surface of the nozzle. Thus, cleaning of the outer
peripheral surface of the nozzle is facilitated. Further-
more, control of the nozzle can be simplified.
[0014] In this case, a drive section (37) for lifting and
lowering the nozzle (31) is driven according to a lowering
amount stored in a memory (61b, 62b) to lower the nozzle
(31) by the predetermined amount from the liquid surface
of the plasma region.
[0015] After a sensor (35) for sensing that the tip (31a)
of the nozzle (31) comes into contact with the liquid sur-
face senses the liquid surface of the plasma region, the
nozzle (31) is lowered by the predetermined amount from
the liquid surface of the plasma region.
[0016] In the sample measurement method according
to a first aspect, different nozzles (31, 431) are used to

dispense the sample for use in the first measurement
and to dispense the sample for use in the second meas-
urement.
[0017] In the sample measurement method according
to a first aspect, the same nozzle (31) is used to dispense
the sample for use in the first measurement and to dis-
pense the sample for use in the second measurement.
[0018] In the sample measurement method according
to a first aspect, an inner peripheral surface and the outer
peripheral surface of at least a part of the nozzle (31,
431), with which the sample has come into contact, are
cleaned with a cleaning liquid. In this way, the nozzle for
dispensing the sample is cleaned, and thus carry-over
due to accidental mixing of another sample can be inhib-
ited.
[0019] In the sample measurement method according
to a first aspect, the sample container (10) is a blood
collection tube.
[0020] In the sample measurement method according
to a first aspect, the second measurement is measure-
ment for an immunological test.
[0021] In the sample measurement method according
to a first aspect, BF separation is performed to separate
a liquid component from a test substance in the sample
dispensed into the second container (21, 22). Since dis-
pensing into the second container is performed after dis-
pensing into the first container, the sample dispensed
into the second container is more likely to be mixed with
the buffy coat than the sample dispensed into the first
container. In the sample measurement method accord-
ing to a first aspect, the buffy coat mixed into the sample
dispensed into the second container is removed by the
BF separation. Thus, the second measurement for the
immunological test can be properly performed.
[0022] In the sample measurement method according
to a first aspect, the second measurement is measure-
ment for a biochemical test.
[0023] A second aspect of the disclosure relates to a
sample measurement device. The sample measurement
device (100) according to a second aspect includes: a
first measurement section (51) for performing first meas-
urement for a blood coagulation test; a second measure-
ment section (52) for performing second measurement
for a test different from the blood coagulation test; a dis-
pensing mechanism unit (30, 430) for dispensing a sam-
ple from a sample container (10) by using a nozzle (31),
the dispensing mechanism unit (30, 430) including the
nozzle (31) capable of aspirating and discharging the
sample and a drive section (37) for lifting and lowering
the nozzle (31); and a controller (61a, 62a) for performing
control to cause the dispensing mechanism unit (30, 430)
to lower the nozzle (31) to aspirate a sample for use in
the first measurement from the sample container by the
lowered nozzle (31), lift the nozzle (31) holding the aspi-
rated sample, discharge the sample into a first container
(21), and dispense the sample for use in the second
measurement into a second container (21, 22) different
from the first container (21) from the sample container
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(10) from which the sample for use in the first measure-
ment has been aspirated.
[0024] The sample measurement device according to
a second aspect achieves the same effects as those
achieved in a first aspect.
[0025] The sample measurement device (100) accord-
ing to a second aspect may further include a memory
(61b, 62b) for storing a lowering amount of the nozzle
(31), and the controller (61a, 62a) may be configured to
drive the drive section (37) according to the lowering
amount stored in the memory (61b, 62b) to lower the
nozzle (31) by a predetermined amount from a liquid sur-
face of the sample.
[0026] In this case, the drive section (37) is a stepping
motor, and the memory (61b, 62b) stores the number of
pulses corresponding to the lowering amount, and the
controller (61a, 62a) may be configured to drive the drive
section (37) according to the number of pulses stored in
the memory (61b, 62b) to lower the nozzle (31) by the
predetermined amount from the liquid surface of the sam-
ple.
[0027] The sample measurement device (100) accord-
ing to a second aspect may further include a sensor (35)
for sensing that a tip (31a) of the nozzle (31) comes into
contact with the liquid surface, and the controller (61a,
62a) may be configured to perform control to cause the
dispensing mechanism unit (30, 430) to lower the nozzle
(31) by the predetermined amount from the liquid surface
of the sample after the sensor (35) senses that the tip
(31a) of the nozzle (31) comes into contact with the liquid
surface of the sample.
[0028] In the sample measurement device (100) ac-
cording to a second aspect, the first measurement sec-
tion (51) may include a light source section (411) that
irradiates a measurement specimen with light and a light
receiver (412) that receives light generated from the
measurement specimen.
[0029] In the sample measurement device (100) ac-
cording to a second aspect, the second measurement
may be measurement for an immunological test.
[0030] In this case, the second measurement section
(52) may include a light receiver (421) capable of photon
counting. Thus, the second measurement section can
perform highly sensitive and highly accurate measure-
ment when performing measurement of chemilumines-
cence.
[0031] The second measurement section (52) may in-
clude a photomultiplier tube. Thus, the second measure-
ment section can perform highly sensitive and highly ac-
curate measurement when performing measurement of
chemiluminescence.
[0032] In the sample measurement device (100) ac-
cording to a second aspect, the second measurement
may be measurement for a biochemical test.
[0033] In this case, the second measurement section
(52) may include a light source section (411) that irradi-
ates a measurement specimen with light and a light re-
ceiver (412) that receives light generated from the meas-

urement specimen.
[0034] A third aspect of the disclosure relates to a sam-
ple measurement device. The sample measurement de-
vice (100) according to a third aspect includes: a first
measurement section (51) for performing first measure-
ment for a blood coagulation test; a second measurement
section (52) for performing second measurement for a
test different from the blood coagulation test; a dispens-
ing mechanism unit (30, 430) for dispensing a sample
from a sample container (10) by using a nozzle (31), the
dispensing mechanism unit (30, 430) including the nozzle
(31) capable of aspirating and discharging the sample;
and a controller (61a, 62a) for performing control to cause
the dispensing mechanism unit (30, 430) to dispense the
sample for use in the first measurement first from the
sample container (10) when there is a measurement or-
der for the blood coagulation test.
[0035] In the sample measurement device according
to a third aspect, the sample first dispensed from the
sample container is used for the first measurement. The
buffy coat is unlikely to be mixed into the sample dis-
pensed first. Thus, the first measurement for the blood
coagulation test can be properly performed.
[0036] In the sample measurement device (100) ac-
cording to a third aspect, when a measurement order for
the blood coagulation test and a measurement order for
the test different from the blood coagulation test are set
for a sample ID associated with the sample container
(10), the controller (61a, 62a) may be configured to per-
form control to cause the dispensing mechanism unit (30,
430) to dispense the sample for use in the first measure-
ment into a first container (21) from the sample container
(10) and to dispense the sample for use in the second
measurement into a second container (21, 22) different
from the first container (21) from the sample container
(10) from which the sample for use in the first measure-
ment has been dispensed.
[0037] The sample measurement device (100) accord-
ing to a third aspect may further include a transport unit
(63) for transporting a sample rack (101) carrying the
sample container (10), thereby transporting the sample
container (10) to an aspirating position (103a) for the dis-
pensing mechanism unit (30, 430).
[0038] The disclosure may enable measurement for a
blood coagulation test to be properly performed when
performing the measurement for the blood coagulation
test and measurement for a test different from the blood
coagulation test.

BRIEF DESCRIPTION OF DRAWINGS

[0039]

FIG. 1 is a flowchart illustrating a sample measure-
ment method according to an embodiment;
FIG. 2A is a view schematically illustrating plasma
separated in a sample container according to an em-
bodiment, and FIGS. 2B and 2C are views illustrating
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aspiration of a sample from a sample container ac-
cording to an embodiment;
FIG. 3 is a view illustrating a configuration of a sam-
ple measurement device according to an embodi-
ment;
FIG. 4 is a view schematically illustrating configura-
tions of a first measurement unit and a transport unit
according to an embodiment;
FIG. 5A is a perspective view schematically illustrat-
ing a configuration of a sample container according
to an embodiment, FIG. 5B is a cross-sectional view
schematically illustrating a configuration of a sample
container according to an embodiment, and FIG. 5C
is a cross-sectional view schematically illustrating a
state where a nozzle penetrates through a sample
container according to an embodiment;
FIG. 6 is a side view schematically illustrating a con-
figuration of a dispensing mechanism unit according
to an embodiment;
FIG. 7A is a schematic view illustrating a lowering
amount of a tip of a nozzle according to an embod-
iment, and FIG. 7B is a schematic view illustrating a
lowering amount of a tip of a nozzle according to a
modified example;
FIG. 8A is a cross-sectional view schematically illus-
trating a configuration of a cleaning tank according
to an embodiment, and FIG. 8B is a view schemat-
ically illustrating a configuration of a cleaning mech-
anism unit according to an embodiment;
FIG. 9A is a cross-sectional view schematically illus-
trating a configuration of a cleaning tank according
to a modified example, FIG. 9B is a cross-sectional
view schematically illustrating a configuration of a
cleaning tank for cleaning a dispensing mechanism
unit that aspirates a sample from a sample aspirating
position on the right side according to an embodi-
ment, and FIG. 9C is a cross-sectional view sche-
matically illustrating a configuration of a cleaning
tank for cleaning a dispensing mechanism unit that
aspirates a sample from a sample aspirating position
on the right side according to a modified example;
FIG. 10 is a view schematically illustrating a config-
uration of a second measurement unit according to
an embodiment;
FIG. 11 is a view schematically illustrating configu-
rations of a transfer section and a dispensing section
in a second measurement unit according to an em-
bodiment;
FIG. 12A is a view schematically illustrating a con-
figuration of a first measurement section according
to an embodiment, and FIG. 12B is a view schemat-
ically illustrating a configuration of a second meas-
urement section according to an embodiment;
FIG. 13 is a view illustrating a circuit configuration of
a first measurement unit according to an embodi-
ment;
FIG. 14 is a view illustrating a circuit configuration of
a second measurement unit according to an embod-

iment;
FIG. 15 is a flowchart illustrating processing of a sam-
ple measurement device according to an embodi-
ment;
FIG. 16 is a view schematically illustrating another
configuration of a sample measurement device ac-
cording to an embodiment; and
FIG. 17 is a schematic view illustrating a configura-
tion according to a related art.

DETAILED DESCRIPTION

[0040] As illustrated in FIG. 1, a sample measurement
method according to an embodiment is a sample meas-
urement method including first measurement for a blood
coagulation test and second measurement for a test dif-
ferent from the blood coagulation test. The sample meas-
urement method according to an embodiment includes
processing steps of Steps S1 to S7. For example, Step
S1 is automatically performed with a centrifugal separa-
tor, while Steps S2 to S7 are automatically performed
with a sample measurement device to be described later.
Note that Steps S1 to S7 may be manually performed by
an operator, respectively.
[0041] Prior to description of the respective steps illus-
trated in FIG. 1, description is given of a sample in a
sample container 10 and aspiration of the sample from
the sample container 10 with reference to FIGS. 2A to 2C.
[0042] As illustrated in the left part of FIG. 2A, the sam-
ple container 10 contains whole blood when blood is col-
lected from a subject. Then, by performing centrifugation
processing on the sample container 10 containing the
whole blood, a plasma region and a red blood cell region,
which are separated from the whole blood, are formed
in the upper part and lower part of the sample container
10, respectively, as illustrated in the right part of FIG. 2A.
The sample container 10 after the centrifugation as illus-
trated in the right part of FIG. 2A is fed to the sample
measurement device. The sample in an embodiment is
plasma separated inside the sample container 10.
[0043] Here, the inventors of the disclosure have fo-
cused on the fact that, following the centrifugation of the
whole blood, a layer of platelets and white blood cells,
called a buffy coat, is formed between the plasma region
and the red blood cell region in the sample container 10.
The right part of FIG. 2A schematically illustrates a state
where respective components of the plasma, buffy coat,
and red blood cells are stacked in this order from top to
bottom in the sample container 10. The inventors have
found out that, when aspiration of a sample (hereinafter
referred to as the "first sample") for use in first measure-
ment for a blood coagulation test is performed after as-
piration of a sample (hereinafter referred to as the "sec-
ond sample") for use in second measurement for a test
different from the blood coagulation test, the buffy coat
is likely to be mixed into the first sample. Then, the in-
ventors have found out, as a problem, that mixing of the
buffy coat into the first sample affects the first measure-
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ment for the blood coagulation test and may result in false
positives in analysis based on the first measurement.
[0044] As illustrated in FIG. 2B, in the sample container
10 when fed to the sample measurement device, the liq-
uid level of the plasma as the sample is well away from
the buffy coat. In this case, the sample can be aspirated
even when a tip 31a of a nozzle 31 for aspirating the
sample is located at a position well away from the buffy
coat. Therefore, the buffy coat components can be pre-
vented from being mixed into the sample aspirated by
the nozzle 31 when the sample is first aspirated from the
sample container 10.
[0045] On the other hand, as illustrated in FIG. 2C, the
liquid level of the plasma as the sample approaches the
buffy coat after aspiration from the sample container 10
is performed once. In this case, aspiration of the sample
needs to be performed by locating the tip 31a of the noz-
zle 31 at a position close to the buffy coat. Therefore, the
buffy coat components are likely to be mixed into the
sample aspirated by the nozzle 31 in the second time
round of sample aspiration from the sample container 10.
[0046] As described above, the aspiration is performed
at a position distant from the buffy coat in the first aspi-
ration operation, and the aspiration is performed at a po-
sition close to the buffy coat in the second aspiration op-
eration. For this reason, the buffy coat components are
likely to be mixed into the aspirated sample in the second
aspiration operation. Therefore, the buffy coat compo-
nents are likely to be contained in the first sample when
the aspiration for the first measurement is performed lat-
er. After exhaustive consideration made so as to properly
perform the first measurement for the blood coagulation
test, the inventors have decided to perform the aspiration
for the first measurement first as illustrated in FIG. 2B.
The procedure to do so is described below with reference
to FIG. 1.
[0047] Referring back to FIG. 1, in Step S1, the sample
container 10 containing the whole blood is subjected to
centrifugation processing. Thus, the whole blood is cen-
trifuged to separate the plasma as illustrated in the right
part of FIG. 2A.
[0048] Then, it is determined in Step S2 whether or not
a blood coagulation test-related measurement order is
set for a target sample. More specifically, it is determined
in Step S2 whether to perform the first measurement on
the target sample. When the blood coagulation test-re-
lated measurement order is set for the target sample,
that is, when the measurement order for the first meas-
urement is set for the target sample, the first sample for
use in the first measurement is dispensed into a first con-
tainer from the sample container 10 in Step S3. Then, in
Step S4, the first measurement is performed based on
the first sample dispensed into the first container. On the
other hand, when the measurement order for the first
measurement is not set for the target sample, the
processing in Steps S3 and S4 is skipped.
[0049] Thereafter, it is determined in Step S5 whether
or not a measurement order for a test different from the

blood coagulation test is set for the target sample. More
specifically, it is determined in Step S5 whether to per-
form the second measurement on the target sample.
When the measurement order for the test different from
the blood coagulation test is set for the target sample,
that is, when the measurement order for the second
measurement is set for the target sample, the second
sample for use in the second measurement is dispensed
from the sample container 10 into a second container
different from the first container in Step S6. Then, in Step
S7, the second measurement is performed based on the
second sample dispensed into the second container. On
the other hand, when the measurement order for the sec-
ond measurement is not set for the target sample, the
processing in Steps S6 and S7 is skipped.
[0050] Note that the first and second containers may
be the same kind of containers or may be different kinds
of containers. The first measurement in Step S4 may be
performed after the dispensing into the first container,
while the second measurement in Step S7 may be per-
formed after the dispensing into the second container.
Therefore, the execution order of the first measurement
and the second measurement is not limited to the order
illustrated in FIG. 1.
[0051] When the plasma is aspirated in two steps from
the sample container 10 containing three components
including the plasma, buffy coat, and red blood cells as
described above, the amount of the plasma is reduced
by the first aspiration operation. As a result, there is a
higher possibility of aspirating the buffy coat in the second
aspiration operation. However, according to an embod-
iment, dispensing of the first sample for the first meas-
urement is performed before dispensing of the second
sample for the second measurement. More specifically,
when the measurement order of the first measurement
and the measurement order of the second measurement
are both set for the target sample, the second sample for
use in the second measurement is aspirated from the
sample container 10 from which the first sample has been
aspirated. Accordingly, the first sample can be aspirated
from the plasma region away from the buffy coat. Thus,
the buffy coat can be suppressed from being mixed into
the first sample. As a result, the first measurement for
the blood coagulation test can be properly performed.
[0052] Moreover, a disease afflicting the subject may
be analyzed in more detail based on a combination of
the result of the first measurement and the result of the
second measurement. For example, a disseminated in-
travascular coagulation syndrome (DIC) can be diag-
nosed based on a combination of a measurement result
from a blood coagulation test and a measurement result
from an immunological test. To be more specific, DIC
diagnosis is performed based on a coagulation time ac-
quired from the measurement result from the blood co-
agulation test, PIC and TAT acquired from the measure-
ment result from the immunological test, and the like.
When the sample is dispensed and measured as illus-
trated in FIG. 1, the first measurement for the blood co-
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agulation test can be properly performed. Thus, more
adequate diagnosis can be performed based on a com-
bination of the result of the first measurement and the
result of the second measurement.

<Configuration of Sample Measurement Device>

[0053] A configuration of a sample measurement de-
vice 100 is described below.
[0054] As illustrated in FIG. 3, the sample measure-
ment device 100 includes a first measurement unit 61, a
second measurement unit 62, a transport unit 63, and an
analysis unit 64. The first measurement unit 61 is com-
municably connected to the transport unit 63 and the
analysis unit 64. The second measurement unit 62 is
communicably connected to the analysis unit 64. In FIG.
3, X, Y, and Z axes are orthogonal to each other. An X-
axis forward direction corresponds to a leftward direction,
a Y-axis forward direction corresponds to a rearward di-
rection, and a Z-axis forward direction corresponds to a
vertically downward direction. Note that, in the other
drawings, the X, Y, and Z axes are set in the same manner
as FIG. 3.
[0055] The sample measurement device 100 analyzes
a sample contained in a sample container 10 closed with
a plug body 11. The sample container 10 houses the
sample therein and has its top sealed with the plug body
11. The plug body 11 is made of elastic synthetic resin,
for example.
[0056] The first measurement unit 61 includes a dis-
pensing mechanism unit 30, a first measurement section
51, and a controller 61a. The dispensing mechanism unit
30 includes a nozzle 31 and an arm 32. The nozzle 31
is configured to be capable of penetrating through the
plug body 11 and aspirating and discharging the sample.
The nozzle 31 is an aspiration tube. The nozzle 31 is
provided at an end of the arm 32, and the arm 32 is con-
figured to be turnable. The dispensing mechanism unit
30 dispenses the sample into a reaction container 21
from the sample container 10 using the nozzle 31. The
first measurement section 51 performs first measure-
ment for a blood coagulation test. The controller 61a con-
trols all the parts of the first measurement unit 61. The
controller 61a also controls all the parts of the first meas-
urement unit 61 such that they perform the processing
illustrated in FIG. 1. The controller 61a includes a CPU
and a microcomputer, for example.
[0057] The second measurement unit 62 includes a
second measurement section 52 and a controller 62a.
The second measurement section 52 performs second
measurement for an immunological test. The immuno-
logical test-related measurement is measurement for a
test different from the blood coagulation test. The immu-
nological test-related measurement includes measure-
ment of immunological analysis items, measurement by
immunological reaction, and the like. The immunological
test-related measurement is measurement using anti-
gen-antibody reaction. The controller 62a controls all the

parts of the second measurement unit 62. The controller
62a includes a CPU and a microcomputer, for example.
[0058] The transport unit 63 includes a mechanism to
transport the sample container 10 to the first measure-
ment unit 61. The analysis unit 64 includes a personal
computer, for example. The analysis unit 64 includes a
controller 64a. The controller 64a includes a CPU, for
example.
[0059] When the sample container 10 is located at a
predetermined position, the dispensing mechanism unit
30 turns the arm 32 to locate the nozzle 31 immediately
above the sample container 10. Then, the dispensing
mechanism unit 30 lowers the arm 32 to lower the nozzle
31. Thus, the tip of the nozzle 31 penetrates downward
through the plug body 11. Thereafter, the dispensing
mechanism unit 30 aspirates the sample in the sample
container 10 through the tip of the nozzle 31. Once the
sample is aspirated, the dispensing mechanism unit 30
lifts the arm 32 to lift the nozzle 31. Accordingly, the noz-
zle 31 is pulled out of the plug body 11. Subsequently,
the dispensing mechanism unit 30 turns the arm 32 to
locate the nozzle 31 immediately above the reaction con-
tainer 21. The dispensing mechanism unit 30 lowers the
arm 32 to insert the tip of the nozzle 31 into the reaction
container 21. Then, the dispensing mechanism unit 30
discharges the sample aspirated from the sample con-
tainer 10 into the reaction container 21.
[0060] When one sample is measured by both of the
first and second measurement sections 51 and 52, the
dispensing mechanism unit 30 dispenses the sample in
the sample container 10 into two new reaction containers
21. To be more specific, the dispensing mechanism unit
30 aspirates the sample from the sample container 10
and repeats twice a dispensing operation of discharging
the aspirated sample into the new reaction containers
21. The sample first dispensed into the reaction container
21 is the sample to be measured by the first measurement
section 51, while the sample dispensed next into the re-
action container 21 is the sample to be measured by the
second measurement section 52. The reaction container
21 into which the sample is dispensed first is the first
container, while the reaction container 21 into which the
sample is dispensed next is the second container.
[0061] When one sample is measured only by the first
measurement section 51, the dispensing mechanism unit
30 dispenses the sample in the sample container 10 into
one new reaction container 21. When one sample is
measured only by the second measurement section 52,
the dispensing mechanism unit 30 dispenses the sample
in the sample container 10 into one new reaction con-
tainer 21.
[0062] The reaction container 21 is a container, so-
called cuvette, having a top opening. The reaction con-
tainer 21 is a disposable container for measurement by
the first measurement section 51 in the first measurement
unit 61.
[0063] The first measurement unit 61 transfers the re-
action container 21 to the first measurement section 51,
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the reaction container 21 having the first sample dis-
pensed thereinto for measurement by the first measure-
ment section 51. In this event, the first measurement unit
61 prepares a measurement specimen by adding a pre-
determined reagent to the reaction container 21, and then
transfers the reaction container 21 housing the measure-
ment specimen to the first measurement section 51. The
first measurement section 51 irradiates the measure-
ment specimen in the reaction container 21 with light,
and measures light transmitted through the measure-
ment specimen or light scattered by the measurement
specimen. The measurement principle for the first meas-
urement section 51 is, for example, a coagulation meth-
od, a synthetic substrate method, immunonephelometry,
an agglutination method, and the like. The controller 61a
generates measurement data based on the light meas-
ured by the first measurement section 51.
[0064] The first measurement unit 61 transfers the re-
action container 21 to the second measurement unit 62,
the reaction container 21 having the second sample dis-
pensed thereinto for measurement by the second meas-
urement section 52. The second measurement unit 62
transfers the second sample in the reaction container 21,
which is transferred from the first measurement unit 61,
to a reaction container 22. The reaction container 22 is
a container, so-called cuvette, having a top opening. The
reaction container 22 is a disposable container for meas-
urement by the second measurement section 52 in the
second measurement unit 62. The second measurement
unit 62 prepares a measurement specimen by adding a
predetermined reagent to the reaction container 22 into
which the second sample is dispensed, and then trans-
fers the reaction container 22 housing the measurement
specimen to the second measurement section 52. The
second measurement section 52 measures light gener-
ated from the measurement specimen in the reaction
container 22, that is, chemiluminescence based on a test
substance contained in the second sample. The control-
ler 62a generates measurement data based on the light
measured by the second measurement section 52.
[0065] Here, the chemiluminescence is light emitted
using energy generated by chemical reaction, for exam-
ple, light emitted when molecules are excited by chemical
reaction into an excited state and then return to the
ground state. The chemiluminescence measured by the
second measurement section 52 in an embodiment is
light based on chemiluminescent enzyme immunoassay
(CLEIA), which is light generated by reaction between
an enzyme and a substrate. Note that the chemilumines-
cence measured by the second measurement section 52
may be, for example, light based on chemiluminescent
immunoassay (CLIA), electrochemiluminescent immu-
noassay (ECLIA), fluorescent enzyme immunoassay
(FEIA), luminescent oxygen channeling immunoassay
(LOCI), bioluminescent enzyme immunoassay (BLEIA),
or the like.
[0066] The controller 64a in the analysis unit 64 per-
forms blood coagulation test-related analysis based on

the measurement data generated by the first measure-
ment unit 61. To be more specific, the controller 64a per-
forms analysis for analysis items such as PT, APTT, Fbg,
extrinsic coagulation factor, intrinsic coagulation factor,
coagulation factor XIII, HpT, TTO, FDP, D-dimer, PIC,
FM, ATIII, Pig, APL, PC, VWF:Ag, VWF:RCo, ADP, col-
lagen, and epinephrine.
[0067] The controller 64a also performs immunological
test-related analysis based on the measurement data
generated by the second measurement unit 62. To be
more specific, the controller 64a performs analysis for
analysis items such as HBs antigen, HBs antibody, HBc
antibody, HBe antigen, HBe antibody, HCV antibody, TP
antibody, HTLV antibody, HIV antigen and antibody,
TAT, PIC, TM, tPAI/c, TSH, FT3, and FT4.
[0068] Note that the second measurement unit 62 may
perform measurement for a test different from the immu-
nological test. For example, the second measurement
unit 62 may perform biochemical test-related measure-
ment. In this case, the controller 64a performs biochem-
ical test-related analysis based on the measurement data
generated by the second measurement unit 62. To be
more specific, the controller 64a performs analysis for
analysis items such as T-BIL, D-BIL, AST, ALT, ALP,
LDH, γ-GTP, T-CHO, CRE, and CK. The second meas-
urement unit 62 may also perform genetic test-related
measurement.
[0069] As illustrated in FIG. 4, the transport unit 63 in-
cludes a rack setting part 63a, a rack transporter 63b,
and a rack collector 63c. The rack setting part 63a and
the rack collector 63c are connected to the right end and
left end of the rack transporter 63b, respectively. A bar
code reader 102 is provided behind the rack transporter
63b. An operator installs a sample rack 101 having the
sample containers 10 set therein in the rack setting part
63a.
[0070] As illustrated in FIGS. 5A and 5B, the sample
container 10 includes the plug body 11, a body part 12,
a lid part 13, and a bar code label 14. The body part 12
is a blood collection tube made of translucent glass or
synthetic resin, and houses a sample. The plug body 11
is made of elastic synthetic resin or the like as described
above. The plug body 11 seals the opening in the upper
end of the body part 12 housing the sample. The plug
body 11 has a recess 11a formed in its upper surface.
The lid part 13 is made of plastic and covers the plug
body 11 from above, which is attached to the body part
12. A vertically penetrating hole 13a is formed in the cent-
er of the lid part 13. The bar code label 14 is attached to
the side of the body part 12. A bar code indicating a sam-
ple ID is printed on the bar code label 14. The sample ID
is information capable of individually identifying the sam-
ple.
[0071] As illustrated in FIG. 5C, the nozzle 31 is a nar-
row rod-shaped member made of metal. The nozzle 31
has the sharp tip 31a that allows the nozzle 31 to easily
penetrate through the plug body 11. A flow path 31b in
the nozzle 31 extends vertically along with a direction in
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which the nozzle 31 extends, and is connected to the
outside of the nozzle 31 from the side of the nozzle 31
near the tip 31a. When the nozzle 31 aspirates the sam-
ple in the sample container 10, the tip 31a of the nozzle
31 is located in the recess 11a of the plug body 11 through
the hole 13a formed in the lid part 13. Then, as the nozzle
31 is moved downward, the tip 31a penetrates through
the plug body 11, and the tip 31a of the nozzle 31 is
located in the body part 12. Thus, the sample in the sam-
ple container 10 can be aspirated.
[0072] Referring back to FIG. 4, the transport unit 63
sends the sample rack 101 installed in the rack setting
part 63a to the right end of the rack transporter 63b and
further to in front of the bar code reader 102. The bar
code reader 102 reads the bar code from the bar code
label 14 on the sample container 10 to acquire the sample
ID. The acquired sample ID is transmitted to the analysis
unit 64 to acquire a measurement order for the sample.
[0073] Subsequently, the transport unit 63 transports
the sample rack 101 carrying the sample containers 10
to sequentially locate the sample containers 10 at a sam-
ple aspirating position 103a or a sample aspirating posi-
tion 103b. The sample aspirating position 103a is a po-
sition for the dispensing mechanism unit 30 to aspirate
the sample, while the sample aspirating position 103b is
a position for a dispensing mechanism unit 110 to be
described later to aspirate the sample. Upon completion
of the sample aspiration for all the sample containers 10
carried by the sample rack 101, the transport unit 63
transports the sample rack 101 to the rack collector 63c.
[0074] The first measurement unit 61 includes the dis-
pensing mechanism units 30 and 110, cleaning tanks 41
and 104, a reaction container table 120, a reagent table
130, a heating table 140, a reaction container housing
section 151, a reaction container feeder 152, transfer
sections 105 and 106, reagent dispensers 161 and 162,
the first measurement section 51, and a disposal port
107.
[0075] As illustrated in FIG. 6, the dispensing mecha-
nism unit 30 includes a main body part 30a, the nozzle
31, the arm 32, a shaft part 33, a guide member 34, and
a sensor 35. FIG. 6 illustrates, besides the dispensing
mechanism unit 30, the sample container 10 located at
the sample aspirating position 103a and a cleaner 36
provided immediately above the sample aspirating posi-
tion 103a.
[0076] The main body part 30a includes a drive section
37 to move the shaft part 33 in the Z-axis direction and
a drive section 38 to rotate the shaft part 33 about the Z-
axis direction. The drive sections 37 and 38 each include
a stepping motor. The shaft part 33 supports the arm 32.
The nozzle 31 is installed facing downward at the end of
the arm 32. The guide member 34 can be rotated along
with the rotation of the shaft part 33, and is installed onto
the shaft part 33 so as not to change the position in the
Z-axis direction. The guide member 34 has a vertically
penetrating hole 34a formed at its tip, and the nozzle 31
is inserted into this hole 34a. The hole 34a limits the

movement direction of the nozzle 31 to the Z-axis direc-
tion. The sensor 35 is a sensor for sensing the tip 31a of
the nozzle 31 coming into contact with the liquid surface.
The sensor 35 includes a capacitance sensor, for exam-
ple.
[0077] The cleaner 36 has a vertically penetrating pas-
sage 36a. The cleaner 36 is arranged such that the nozzle
31 passes through the passage 36a when the nozzle 31
aspirates the sample from the sample container 10. The
cleaner 36 performs basic cleaning of the nozzle 31 by
discharging and aspirating a cleaning liquid inside when
the nozzle 31 passes through the passage 36a.
[0078] During aspiration of the first sample, as illustrat-
ed in FIG. 7A, the controller 61a performs control to cause
the dispensing mechanism unit 30 to lower the nozzle 31
to penetrate through the plug body 11 and then further
keep lowering the nozzle 31. Then, the controller 61a
detects, through the sensor 35, that the tip 31a of the
nozzle 31 comes into the liquid surface of the plasma
region. The controller 61a performs control to cause the
dispensing mechanism unit 30 to aspirate the first sample
by lowering the nozzle 31 by a predetermined amount
after the tip 31a comes into contact with the liquid surface.
The lowering amount of the nozzle 31 from the liquid
surface in this case is determined based on a proportion
of plasma contained in typical whole blood and the
amount of the whole blood housed in the sample con-
tainer 10, and is stored in a memory 61b to be described
later. To be more specific, the lowering amount of the
nozzle 31 from the liquid surface in this case is deter-
mined so as to locate the tip 31a above in the plasma
region and also to prevent the nozzle 31 from performing
idle aspiration. The memory 61b stores the number of
pulses corresponding to the lowering amount, that is, the
number of pulses required to lower the nozzle 31 by driv-
ing the drive section 37.
[0079] In this way, for aspiration of the first sample, the
nozzle 31 is inserted up to the plasma region as illustrated
in FIG. 7A to aspirate the first sample. This can ensure
the aspiration of the first sample through the nozzle 31.
Moreover, the first sample is aspirated in a state where
the nozzle 31 is lowered by a predetermined amount from
the liquid surface. This can ensure the aspiration of the
first sample through the nozzle 31, and also allow the
nozzle 31 to be lowered to the extent that the tip 31a of
the nozzle 31 does not reach the buffy coat. Thus, mixing
of the buffy coat into the first sample can be suppressed.
Moreover, the sample is prevented from adhering to the
outer peripheral surface of the nozzle 31. Thus, cleaning
of the outer peripheral surface of the nozzle 31 is facili-
tated. Furthermore, control of the nozzle 31 by the con-
troller 61a can be simplified.
[0080] Note that the lowering amount of the nozzle 31
from the liquid surface is not limited to the predetermined
amount in FIG. 7A. For example, as illustrated in FIG.
7B, the controller 61a may perform control to cause the
dispensing mechanism unit 30 to aspirate the first sample
by locating the tip 31a above the central position of the
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plasma region after the tip 31a comes into contact with
the liquid surface. In this case, the controller 61a acquires
the central position of the plasma region, for example,
by capturing an image of the sample container 10 with a
camera installed on the side of the sample container 10
and analyzing the captured image. When the tip 31a is
located above the central position of the plasma region
to aspirate the first sample as described above, the as-
piration of the first sample through the nozzle 31 can be
ensured and mixing of the buffy coat into the first sample
can be suppressed.
[0081] Referring back to FIG. 4, the dispensing mech-
anism unit 110 includes a nozzle 111 and an arm 112,
as in the case of the dispensing mechanism unit 30, and
has the same configuration as that illustrated in FIG. 6.
Control of lowering the nozzle 111 is also performed in
the same manner as the nozzle 31 in the dispensing
mechanism unit 30.
[0082] The dispensing mechanism unit 30 aspirates
the sample from the sample container 10 located at the
sample aspirating position 103a. In this event, as de-
scribed with reference to FIG. 5C, the nozzle 31 is driven
downward so as to penetrate through the plug body 11,
and a negative pressure is applied to the flow path 31b
of the nozzle 31 to aspirate the sample into the flow path
31b. Thereafter, the nozzle 31 is driven upward and the
tip 31a of the nozzle 31 is pulled out of the plug body 11.
The dispensing mechanism unit 30 discharges the aspi-
rated sample into a new reaction container 21 held on
the reaction container table 120.
[0083] When the sample is dispensed directly from the
sample container 10 through the nozzle 31, the operator
can save the trouble of removing the plug body 11 of the
sample container 10. Thus, the first measurement and
the second measurement can be smoothly performed.
[0084] Here, as for the sample located at the sample
aspirating position 103a, a measurement order to per-
form blood coagulation test-related measurement by the
first measurement unit 61, a measurement order to per-
form immunological test-related measurement by the
second measurement unit 62, or a measurement order
to perform measurement by both of the measurement
units is set.
[0085] When only the measurement order for the blood
coagulation test is set, the dispensing mechanism unit
30 aspirates the sample once from the sample container
10 and discharges the aspirated sample into the reaction
container 21 on the reaction container table 120 as a first
sample for the blood coagulation test-related measure-
ment. When only the measurement order for the immu-
nological test is set, the dispensing mechanism unit 30
aspirates the sample once from the sample container 10
and discharges the aspirated sample into the reaction
container 21 on the reaction container table 120 as a
second sample for the immunological test-related meas-
urement.
[0086] When the measurement order is set for both of
the immunological test and the blood coagulation test,

the dispensing mechanism unit 30 aspirates the sample
in two steps from the sample container 10 and discharges
the aspirated sample into different reaction containers
21 on the reaction container table 120. In this event, the
dispensing mechanism unit 30 discharges the sample
aspirated first into the reaction container 21 as the first
sample for use in the blood coagulation test-related
measurement, and discharges the sample aspirated later
into the reaction container 21 as the second sample for
use in the immunological test-related measurement.
[0087] Note that the dispensing mechanism unit 110
aspirates the sample, for which only the measurement
order for the blood coagulation test is set, from the sample
container 10 having its top not sealed with the plug body
11. The dispensing mechanism unit 110 discharges the
aspirated sample into the reaction container 21 as the
first sample for use in the blood coagulation test-related
measurement.
[0088] The reaction container table 120 has a ring
shape in a plan view and is located outside the reagent
table 130. The reaction container table 120 is configured
to be rotatable in the circumferential direction. The reac-
tion container table 120 has holding holes 121 for holding
the reaction containers 21.
[0089] The reaction container housing section 151
houses new reaction containers 21. The reaction con-
tainer feeder 152 takes the reaction containers 21 one
by one from the reaction container housing section 151
and feeds the reaction container 21 taken out to a grab-
bing position by the transfer section 105. The transfer
section 105 grabs the reaction container 21 fed to the
grabbing position by the reaction container feeder 152
and sets the reaction container 21 in the holding hole 121
in the reaction container table 120.
[0090] The cleaning tanks 41 and 104 are containers
for cleaning the nozzles 31 and 111, respectively. The
cleaning tank 41 makes up a part of a cleaning mecha-
nism unit 40 to be described later. Upon completion of
dispensing into one sample container 10 located at the
sample aspirating position 103a, the dispensing mecha-
nism unit 30 positions the nozzle 31 in the cleaning tank
41. The nozzle 31 positioned in the cleaning tank 41 is
cleaned inside the cleaning tank 41. In this way, the noz-
zle 31 is cleaned inside the cleaning tank 41 for each
sample. Likewise, the cleaning tank 104 also makes up
a part of the same configuration as the cleaning mecha-
nism unit 40. Upon completion of dispensing into one
sample container 10 located at the sample aspirating po-
sition 103b, the dispensing mechanism unit 110 positions
the nozzle 111 in the cleaning tank 104. The nozzle 111
positioned in the cleaning tank 104 is cleaned inside the
cleaning tank 104. In this way, the nozzle 111 is cleaned
inside the cleaning tank 104 for each sample.
[0091] As illustrated in FIG. 8A, the cleaning tank 41
is a container having the inside open through a top open-
ing 41a. The cleaning tank 41 has an injection port 41b
formed in its upper part and has a discharge port 41c
formed in its lower part. The injection port 41b is con-
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nected to the outside of the cleaning tank 41 through an
injection passage 41d. The discharge port 41c is con-
nected to the outside of the cleaning tank 41 through a
discharge passage 41e. The injection passage 41d is
formed so as to face obliquely downward toward the in-
jection port 41b, while the discharge passage 41e is
formed so as to face obliquely upward toward the dis-
charge port 41c.
[0092] In cleaning of the nozzle 31, the nozzle 31 is
inserted into the cleaning tank 41 from above through
the opening 41a. In this event, the nozzle 31 is inserted
into the opening 41a in such a manner that the cleaning
liquid injected from the injection port 41b spills out over
the outer peripheral surface of at least a part of the nozzle
31 with which the sample has come into contact. Then,
the cleaning liquid is injected into the cleaning tank 41
through the injection passage 41d and the injection port
41b, and is discharged through the discharge port 41c
and the discharge passage 41e. Thus, the outer periph-
eral surface of the nozzle 31 is cleaned. The cleaning
liquid also flows through the flow path 31b in the nozzle
31. The cleaning liquid in the flow path 31b is discharged
from an outlet of the flow path 31b provided near the tip
31a. Accordingly, an inner peripheral surface of the noz-
zle 31, that is, the flow path 31b is cleaned. Thus, the
inner and outer peripheral surfaces of at least a part of
the nozzle 31, with which the sample has come into con-
tact, are cleaned with the cleaning liquid.
[0093] Here, the flow path 31b of the nozzle 31 is
cleaned at high pressure with the cleaning liquid. To be
more specific, a flow rate of the cleaning liquid flowing
through the flow path 31b is increased so as to generate
a turbulent flow inside the flow path 31b. Generally, a
turbulent flow is considered to be generated when the
Reynolds number becomes greater than 4000. Assum-
ing that fluid density is p, fluid flow rate is U, inside diam-
eter of the flow path is d, and viscosity coefficient is m,
the Reynolds number Re is calculated according to the
following equation. 

[0094] With reference to FIG. 8B, a configuration of the
cleaning mechanism unit 40 is described. As illustrated
in FIG. 8B, the cleaning mechanism unit 40 includes a
flow path and a mechanism to allow the cleaning liquid
to flow through the flow path 31b of the nozzle 31, and a
flow path and a mechanism to allow the cleaning liquid
to flow into the cleaning tank 41.
[0095] The cleaning liquid is stored in a cleaning liquid
chamber 171. The cleaning liquid chamber 171 is con-
nected to a first pump 182 by a flow path through a check
valve 181. The first pump 182 includes a syringe capable
of sending the cleaning liquid at high pressure. The first
pump 182 has its sending side connected to a metering
syringe 184 by a flow path through a solenoid valve 183.

The metering syringe 184 has its sending side connected
to the flow path 31b of the nozzle 31 through a first flow
path 185.
[0096] Meanwhile, the cleaning liquid chamber 171 is
connected to a second pump 192 by a flow path through
a check valve 191. The second pump 192 includes a
syringe capable of sending the cleaning liquid. The sec-
ond pump 192 has its sending side connected to the in-
jection passage 41d and the injection port 41b of the
cleaning tank 41 by a second flow path 194 through a
solenoid valve 193. The discharge port 41c and the dis-
charge passage 41e of the cleaning tank 41 are connect-
ed to a third pump 196 through a third flow path 195. The
third pump 196 includes a syringe capable of applying a
negative pressure to the third flow path 195. The third
pump 196 has its sending side connected to a flow path
for disposal of the cleaning liquid.
[0097] In dispensing the sample with the nozzle 31,
the metering syringe 184 takes the sample into the flow
path 31b by applying a negative pressure to the first flow
path 185, and discharges the sample taken into the flow
path 31b by applying a positive pressure to the first flow
path 185.
[0098] In cleaning the flow path 31b of the nozzle 31,
the first pump 182 takes in the cleaning liquid from the
cleaning liquid chamber 171 in a state where the solenoid
valve 183 is closed. Then, in a state where the solenoid
valve 183 is opened, the first pump 182 allows the clean-
ing liquid taken in to flow into the flow path 31b of the
nozzle 31 through the solenoid valve 183, the metering
syringe 184, and the first flow path 185. In this event, the
flow rate of the cleaning liquid flowing through the flow
path 31b is set such that the Reynolds number Re ex-
pressed by the above equation becomes greater than
4000, and the first pump 182 is driven to realize this flow
rate. Thus, a turbulent flow is generated in the flow path
31b to enhance the cleaning effect inside the flow path
31b. Moreover, cleaning inside the nozzle 31 can be en-
sured, and thus carry-over due to mixing of different sam-
ples through the nozzle 31 can be avoided.
[0099] Note that the lower end of the flow path 31b of
the nozzle 31 is connected to the outer side surface of
the nozzle 31 as illustrated in FIG. 8A, in order to prevent
fragments of the plug body 11 from clogging the flow path
31b when the nozzle 31 penetrates through the plug body
11 of the sample container 10. Accordingly, the cleaning
liquid flowing through the flow path 31b is discharged to
the side of the nozzle 31. The discharge passage 41e
for discharging the cleaning liquid extends obliquely
downward. In this way, the direction of the cleaning liquid
discharged from the flow path 31b coincides with the di-
rection of the discharge passage 41e. Thus, the cleaning
liquid discharged from the flow path 31b is smoothly col-
lected to the discharge passage 41e through the dis-
charge port 41c.
[0100] To clean the outer peripheral surface of the noz-
zle 31, the second pump 192 takes in the cleaning liquid
from the cleaning liquid chamber 171 in a state where
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the solenoid valve 193 is closed. Then, in a state where
the solenoid valve 193 is opened, the second pump 192
allows the cleaning liquid taken in to flow into the cleaning
tank 41 from the injection port 41b of the cleaning tank
41 through the solenoid valve 193 and the second flow
path 194. The flow rate of the cleaning liquid flowing
through the second flow path 194 is set so as to be just
adequate to enable cleaning of the outer peripheral sur-
face of the nozzle 31. When the cleaning liquid flows into
the cleaning tank 41, the third pump 196 is driven to draw
the cleaning liquid into the third flow path 195 from the
discharge port 41c and the discharge passage 41e. The
third pump 196 allows the cleaning liquid drawn into the
third flow path 195 to flow into a flow path for disposal.
[0101] As illustrated in FIG. 8B, the configuration of the
cleaning mechanism unit 40 enables smooth cleaning of
the inner and outer peripheral surfaces of the nozzle 31.
The immunological test-related measurement is likely to
have carry-over problem and has a high carry-over avoid-
ance level. With the above configuration, the nozzle 31
that dispenses the sample is cleaned with the cleaning
mechanism unit 40. Thus, the influence of carry-over can
be suppressed in the immunological test-related meas-
urement. Therefore, the immunological test-related
measurement can be properly performed.
[0102] Note that the cleaning tank 41 illustrated in FIG.
8A may be configured as illustrated in FIG. 9A. More
specifically, in a cleaning tank 41 illustrated in FIG. 9A,
an injection port 41b is formed in the lower part of the
cleaning tank 41, and an injection passage 41d is formed
so as to face obliquely upward toward the injection port
41b. A discharge port 41c is formed in the upper part of
the cleaning tank 41, and a discharge passage 41e is
formed so as to face obliquely downward toward the dis-
charge port 41c. In this case, the outer peripheral surface
of the nozzle 31 is cleaned by discharging the cleaning
liquid, which is injected from the injection port 41b, from
the discharge port 41c.
[0103] As illustrated in FIG. 9B, a cleaning tank 104 is
a container having its top open through an opening 104a.
The cleaning tank 104 has an injection port 104b formed
in its lower part and has a discharge port 104c formed in
its upper part. The injection port 104b is connected to the
outside of the cleaning tank 104 through an injection pas-
sage 104d. The discharge port 104c is connected to the
outside of the cleaning tank 104 through a discharge pas-
sage 104e. The injection passage 104d and the dis-
charge passage 104e are formed so as to extend in a
horizontal direction. A tip 111a of the nozzle 111 is not
sharp, and a flow path 111b inside the nozzle 111 extends
in a vertical direction.
[0104] To clean the nozzle 111, the nozzle 111 is in-
serted into the cleaning tank 104 from above through the
opening 104a. Then, the cleaning liquid is injected into
the cleaning tank 104 through the injection passage 104d
and the injection port 104b and discharged through the
discharge port 104c and the discharge passage 104e.
Thus, the outer peripheral surface of the nozzle 111 is

cleaned. Moreover, the cleaning liquid flows through the
flow path 111b inside the nozzle 111. Thus, the inner
peripheral surface of the nozzle 111, that is, the flow path
111b is cleaned.
[0105] As for the cleaning tank 104 and the nozzle 111,
the same flow paths and mechanism as those in the case
of the cleaning tank 41 and the nozzle 31 illustrated in
FIG. 8B are formed. Except, as described above, the
nozzle 111 dispenses a sample for use in blood coagu-
lation test-related measurement only. A carry-over level
in the blood coagulation test-related measurement is low-
er than that in the immunological test-related measure-
ment. Therefore, in the case of the cleaning tank 104 and
the nozzle 111, the first pump may be omitted from the
same flow paths and mechanism as those illustrated in
FIG. 8B, and a metering syringe may be used to flow the
cleaning liquid through the flow path 111b.
[0106] Alternatively, the cleaning tank 104 may be con-
figured as illustrated in FIG. 9C. More specifically, in a
cleaning tank 104 illustrated in FIG. 9C, an injection port
104b and an injection passage 104d are configured in
the same manner as the injection port 41b and the injec-
tion passage 41d in FIG. 8A. Also, a discharge port 104c
is formed in the bottom of the cleaning tank 104, and a
discharge passage 104e extends downward. When a
flow path 111b linearly extends downward in the same
manner as the nozzle 111, the cleaning liquid flowing
through the flow path 111b is discharged downward.
Thus, the downward extending discharge passage 104e
achieves smooth collection of the cleaning liquid.
[0107] Referring back to FIG. 4, the heating table 140
includes holding holes 141 for holding the reaction con-
tainers 21 and a transfer section 142 that transfers the
reaction containers 21. The heating table 140 has a cir-
cular shape in a plan view and is configured to be rotat-
able in the circumferential direction. The heating table
140 heats the reaction container 21 set in the holding
hole 141 to 37 °C.
[0108] When a first sample is discharged into a new
reaction container 21 held on the reaction container table
120, the reaction container table 120 is rotated and the
reaction container 21 housing the first sample is trans-
ferred to near the heating table 140. Then, the transfer
section 142 of the heating table 140 grabs the reaction
container 21 and sets the reaction container 21 in the
holding hole 141 in the heating table 140. On the other
hand, when a second sample is discharged into a new
reaction container 21 held on the reaction container table
120, the reaction container table 120 is rotated and the
reaction container 21 housing the second sample is
transferred to near the heating table 140. Then, the trans-
fer section 142 of the heating table 140 grabs the reaction
container 21 to transfer the reaction container 21 to a
holding hole 201a to be described later with reference to
FIG. 10.
[0109] The reagent table 130 is configured to be ca-
pable of installing reagent containers 131 each housing
a corresponding one of an adjusting reagent and a trigger
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reagent for use in blood coagulation test-related meas-
urement. The reagent table 130 is configured to be ro-
tatable in the circumferential direction. The reagent dis-
pensers 161 and 162 dispense the reagent into the re-
action containers 21 heated by the heating table 140.
[0110] To dispense the adjusting reagent into the re-
action container 21, the transfer section 142 of the heat-
ing table 140 takes the reaction container 21 out of the
holding hole 141 in the heating table 140 and sets the
reaction container 21 at a predetermined position. Then,
the reagent dispenser 161 or 162 aspirates the adjusting
reagent from the reagent container 131 and discharges
the aspirated adjusting reagent into the reaction contain-
er 21. Accordingly, the adjusting reagent is mixed into
the sample. Thereafter, the transfer section 142 sets the
reaction container 21 again in the holding hole 141 in the
heating table 140.
[0111] To dispense the trigger reagent into the reaction
container 21, the transfer section 106 takes the reaction
container 21 out of the holding hole 141 in the heating
table 140 and sets the reaction container 21 at a prede-
termined position. Then, the reagent dispenser 161 or
162 aspirates the trigger reagent from the reagent con-
tainer 131 and discharges the aspirated trigger reagent
into the reaction container 21. Accordingly, the trigger
reagent is mixed into the sample to prepare a measure-
ment specimen. Thereafter, the transfer section 106 sets
the reaction container 21 in a holding hole 51a in the first
measurement section 51.
[0112] The first measurement section 51 includes the
holding holes 51a. The first measurement section 51 ir-
radiates the reaction container 21 set in the holding hole
51a with light, and measures light transmitted through
the measurement specimen or light scattered by the
measurement specimen. Upon completion of the meas-
urement of the measurement specimen in the reaction
container 21, the reaction container 21 is disposed of
through the disposal port 107 by the transfer section 106.
[0113] As illustrated in FIG. 10, the second measure-
ment unit 62 includes a member 201, a transfer section
202, handover tables 210 and 220, a member 203, a
reaction container rack 204, a reagent table 230, a clean-
ing tank 205, a heater 240, a BF separator 250, a reagent
dispenser 260, a reagent housing section 270, a member
281, a transfer section 282, a disposal port 283, and the
second measurement section 52.
[0114] The member 201 includes a holding hole 201a
for holding the reaction container 21. The transfer section
142 in the first measurement unit 61 takes the reaction
container 21 housing a second sample out of the holding
hole 121 in the reaction container table 120, and sets the
reaction container 21 in the holding hole 201a in the mem-
ber 201. The handover table 210 includes holding holes
211. The handover table 210 has a circular shape in a
plan view and is configured to be rotatable in the circum-
ferential direction. The transfer section 202 takes the re-
action container 21 out of the holding hole 201a and sets
the reaction container 21 in the holding hole 211 in the

handover table 210.
[0115] Here, the second measurement unit 62 includes
a transfer section 310 and a dispenser 320 illustrated in
FIG. 11, in addition to the parts illustrated in FIG. 10. The
transfer section 310 is installed on a wall surface in the
first measurement unit 61, which is parallel to the Y-Z
plane, while the dispenser 320 is installed on a ceiling
surface of the second measurement unit 62.
[0116] As illustrated in FIG. 11, the transfer section 310
includes a forward-backward transfer section 311, a hor-
izontal transfer section 312, a vertical transfer section
313, a support member 314, and a grabber 315. The
forward-backward transfer section 311 drives a stepping
motor to transfer the horizontal transfer section 312 in
the Y-axis direction along a rail 311a extending in the Y-
axis direction. The horizontal transfer section 312 drives
a stepping motor to transfer the vertical transfer section
313 in the X-axis direction along a rail 312a extending in
the X-axis direction. The vertical transfer section 313
drives a stepping motor to transfer the support member
314 in the Z-axis direction along a rail 313a extending in
the Z-axis direction. The support member 314 is provided
with the grabber 315. The grabber 315 is configured to
be capable of grabbing the reaction containers 21 and 22.
[0117] The transfer section 310 drives the forward-
backward transfer section 311, the horizontal transfer
section 312, and the vertical transfer section 313 to trans-
fer the grabber 315 in the X-axis, Y-axis, and Z-axis di-
rections within the second measurement unit 62. Thus,
the reaction containers 21 and 22 can be transferred with-
in the second measurement unit 62.
[0118] The dispenser 320 includes a forward-back-
ward transfer section 321, a vertical transfer section 322,
support members 323 and 324, and nozzles 325 and
326. The forward-backward transfer section 321 drives
a stepping motor to transfer the vertical transfer section
322 in the Y-axis direction along a rail 321a extending in
the Y-axis direction. The vertical transfer section 322
drives a stepping motor to transfer the support member
323 in the Z-axis direction along a rail 322a extending in
the Z-axis direction and to transfer the support member
324 in the Z-axis direction along a rail 322b extending in
the Z-axis direction.
[0119] The nozzles 325 and 326 are installed in the
support members 323 and 324, respectively, so as to line
up in the Y-axis direction. The nozzles 325 and 326 ex-
tend in the Z-axis direction and have their tips pointed in
the Z-axis forward direction. The nozzle 325 is used to
dispense a sample, while the nozzle 326 is used to dis-
pense a reagent.
[0120] As illustrated in FIG. 11, the nozzles 325 and
326, a sample aspirating position 222, the cleaning tank
205, a holding hole 203a, and a reagent aspirating posi-
tion 223 are located in the same position in the X-axis
direction. In other words, these members and positions
are arranged in one straight line parallel to the Y-axis
direction when seen in the Z-axis direction. Thus, the
nozzles 325 and 326 can be located in the sample aspi-
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rating position 222, the cleaning tank 205, the holding
hole 203a, and the reagent aspirating position 223 just
by moving the nozzles 325 and 326 in the Y-axis direction
without a mechanism to move the nozzles 325 and 326
in the X-axis direction. Thus, the configuration of the dis-
penser 320 can be simplified. Moreover, since the noz-
zles 325 and 326 can be cleaned with one cleaning tank
205, the cleaning tank 205 can be shared by the nozzles
325 and 326.
[0121] Note that flow paths inside the nozzles 325 and
326 extend in the vertical direction as in the case of the
nozzle 111 in FIG. 9C. Therefore, the cleaning tank 205
also has the same shape as that of the cleaning tank 104
in FIG. 9C. In this case, the same mechanism and flow
paths as those in FIG. 8B are configured to flow the clean-
ing liquid into the nozzles 325 and 326 and the cleaning
tank 205. Moreover, the first pump is driven to flow the
cleaning liquid into the nozzles 325 and 326 so that tur-
bulent flows are generated inside the nozzles 325 and
326 during cleaning.
[0122] Referring back to FIG. 10, when a reaction con-
tainer 21 is set in the holding hole 211 in the handover
table 210, the transfer section 310 takes the reaction con-
tainer 21 out of the holding hole 211 and sets the reaction
container 21 in the holding hole 221 in the handover table
220. The handover table 220 includes three holding holes
221. The handover table 220 has a circular shape in a
plan view and is configured to be rotatable in the circum-
ferential direction. When the reaction container 21 is set
in the holding hole 221 in the handover table 220, the
handover table 220 is rotated in the circumferential di-
rection to set the reaction container 21 in the sample
aspirating position 222.
[0123] The reaction container rack 204 houses thirty
new reaction containers 22. The member 203 includes
a holding hole 203a for holding the reaction container 22.
[0124] The transfer section 310 takes the reaction con-
tainer 22 out of the reaction container rack 204 and sets
the reaction container 22 in the holding hole 203a. Then,
the dispenser 320 uses the nozzle 325 to aspirate the
second sample in the reaction container 21 set in the
sample aspirating position 222 and discharge the aspi-
rated second sample into the reaction container 22 set
in the holding hole 203a. Thus, the second sample is
transferred from the reaction container 21 to the reaction
container 22. After the second sample is transferred, the
nozzle 325 is cleaned in the cleaning tank 205. The re-
action container 21 after completion of transferring of the
second sample is disposed of through the disposal port
283 by the transfer section 282.
[0125] The reagent table 230 is configured to be ca-
pable of installing reagent containers 231 to 233 each
housing a reagent for use in immunological test-related
measurement. The reagent table 230 is configured to be
rotatable in the circumferential direction. The reagent
container 231 houses R1 reagent, the reagent container
232 houses R2 reagent, and the reagent container 233
houses R3 reagent.

[0126] The transfer section 310 takes the reaction con-
tainer 22 housing the second sample out of the holding
hole 203a and sets the reaction container 22 above the
cleaning tank 205. In this state, the dispenser 320 uses
the nozzle 326 to aspirate R1 reagent from the reagent
container 231 set in the reagent aspirating position 223
and discharge the aspirated R1 reagent into the reaction
container 22 set above the cleaning tank 205. After R1
reagent is dispensed, the nozzle 326 is cleaned in the
cleaning tank 205.
[0127] The heater 240 includes holding holes 241 for
heating the reaction container 22. The transfer section
310 sets the reaction container 22 having R1 reagent
discharged thereinto in the holding hole 241 of the heater
240. After the reaction container 22 is heated for a pre-
determined time by the heater 240, the transfer section
310 takes the reaction container 22 out of the holding
hole 241 and sets the reaction container 22 above the
cleaning tank 205. In this state, the dispenser 320 uses
the nozzle 326 to aspirate R2 reagent from the reagent
container 232 set in the reagent aspirating position 223
and discharge the aspirated R2 reagent into the reaction
container 22 set above the cleaning tank 205. After R2
reagent is dispensed, the nozzle 326 is cleaned in the
cleaning tank 205.
[0128] The transfer section 310 sets the reaction con-
tainer 22 having R2 reagent discharged thereinto in the
holding hole 241 of the heater 240. After the reaction
container 22 is heated for a predetermined time by the
heater 240, the transfer section 310 takes the reaction
container 22 out of the holding hole 241 and transfers
the reaction container 22 to the BF separator 250.
[0129] Here, R1 reagent contains a capturing sub-
stance to be connected with the test substance. R2 rea-
gent contains magnetic particles. When R1 reagent and
R2 reagent are discharged into the reaction container 22
and the reaction container 22 is heated by the heater
240, the test substance contained in the second sample
in the reaction container 22 is connected with the mag-
netic particles through the capturing substance by anti-
gen-antibody reaction. As a result, a composite in which
the test substance and the magnetic particles are con-
nected with each other is generated.
[0130] The BF separator 250 includes a rail 251 ex-
tending in the X-axis direction, a support member 252
that moves along the rail 251, a magnet 253 installed on
the support member 252, a nozzle 254 for aspirating a
liquid component in the reaction container 22, a nozzle
255 for discharging the cleaning liquid, and a grabber
256 for grabbing the reaction container 22. The BF sep-
arator 250 also includes a mechanism to transfer the sup-
port member 252 in the X-axis direction along the rail 251
and a mechanism to transfer the nozzles 254 and 255
and the grabber 256 in the Z-axis direction.
[0131] The transfer section 310 sets the reaction con-
tainer 22 heated after discharging of R2 reagent in a hold-
ing hole 252a provided in the support member 252. The
magnet 253 is positioned near the X-axis negative side
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of the holding hole 252a. Thus, in the reaction container
22 set in the holding hole 252a, the composite is drawn
to a wall surface of the reaction container 22 on the X-
axis negative side.
[0132] Subsequently, the reaction container 22 set in
the holding hole 252a is positioned immediately below
the nozzle 254. The nozzle 254 removes the liquid com-
ponent from the reaction container 22. Then, the reaction
container 22 set in the holding hole 252a is positioned
immediately below the nozzle 255. The nozzle 255 dis-
charges a cleaning liquid into the reaction container 22.
Thereafter, the grabber 256 takes the reaction container
22 out of the holding hole 252a and agitates the reaction
container 22 taken out through vibration. Upon comple-
tion of the agitation, the grabber 256 returns the reaction
container 22 to the holding hole 252a. Then, the nozzle
254 removes the liquid component from the reaction con-
tainer 22. The BF separator 250 repeats such operations.
[0133] Note that the BF separator 250 includes an un-
illustrated cleaning tank for cleaning the nozzle 254. This
cleaning tank is positioned immediately below the nozzle
254 and has the same configuration as that of the clean-
ing tank 41 in FIG. 9A. The same mechanism and flow
paths as those in FIG. 8B are configured to flow the clean-
ing liquid into the nozzle 254 and the cleaning tank for
cleaning the nozzle 254. Moreover, the first pump is driv-
en to flow the cleaning liquid into the nozzle 254 so that
a turbulent flow is generated inside the nozzle 254 during
cleaning. The nozzle 254 is cleaned upon every removal
of the liquid component.
[0134] The BF separator 250 removes impurities and
buffy coat component that interfere with the second
measurement from the composite in which the test sub-
stance and the magnetic particles are connected with
each other. The test substance in the second measure-
ment unit 62 is, for example, an antigen, an antibody, a
protein, or the like. In an embodiment, since the second
sample is aspirated after aspiration of the first sample, a
buffy coat is likely to be mixed into the second sample
compared with the first sample. However, the BF sepa-
rator 250 also removes the buffy coat mixed into the sec-
ond sample together with the impurities. Thus, the sec-
ond measurement for the immunological test can be
properly performed.
[0135] Subsequently, the transfer section 310 takes
the reaction container 22 subjected to the processing in
the BF separator 250 out of the holding hole 252a and
sets the reaction container 22 above the cleaning tank
205. In this state, the dispenser 320 uses the nozzle 326
to aspirate R3 reagent from the reagent container 233
set in the reagent aspirating position 223 and discharge
the aspirated R3 reagent into the reaction container 22
set above the cleaning tank 205. Then, the transfer sec-
tion 310 sets the reaction container 22 having R3 reagent
discharged thereinto in the holding hole 241 of the heater
240. After the reaction container 22 is heated for a pre-
determined time by the heater 240, the transfer section
310 takes the reaction container 22 out of the holding

hole 241 and transfers the reaction container 22 to the
BF separator 250. Then, the BF separator 250 performs
the BF separation processing again.
[0136] Here, R3 reagent contains a labeling antibody
in which an antibody is used as a capturing substance.
When R3 reagent is discharged into the reaction contain-
er 22 and the reaction container 22 is heated by the heater
240, a composite in which the test substance, the cap-
turing antibody, the magnetic particles, and the labeling
antibody are connected with each other is generated.
[0137] Then, the transfer section 310 takes the reac-
tion container 22 processed twice by the BF separator
250 out of the holding hole 252a and sets the reaction
container 22 immediately below a nozzle 261 of the re-
agent dispenser 260. The reagent dispenser 260 in-
cludes the nozzle 261 for discharging R4 reagent and a
nozzle 262 for discharging R5 reagent. The reagent dis-
penser 260 also includes a mechanism to transfer the
nozzles 261 and 262 in the Z-axis direction.
[0138] The reagent dispenser 260 uses the nozzle 261
to discharge R4 reagent into the reaction container 22.
Thereafter, the transfer section 310 sets the reaction con-
tainer 22 having R4 reagent discharged thereinto imme-
diately below the nozzle 262. The reagent dispenser 260
uses the nozzle 262 to discharge R5 reagent into the
reaction container 22. Note that R4 reagent and R5 re-
agent are housed in reagent containers 271 and 272 pro-
vided in the reagent housing section 270, respectively,
and the nozzles 261 and 262 are connected to the rea-
gent containers 271 and 272, respectively, through unil-
lustrated flow paths.
[0139] Here, R4 reagent is a reagent for dispersing the
composite in the reaction container 22. When the com-
posite is mixed with R4 reagent, the composite is dis-
persed in the reaction container 22. R5 reagent is a re-
agent containing a luminescent substrate that emits light
by reaction with the labeling antibody connected with the
composite. When the composite is mixed with R5 rea-
gent, the labeling antibody connected with the composite
reacts with the luminescent substrate to generate chemi-
luminescence. Thus, a measurement specimen for use
in the second measurement is prepared.
[0140] The transfer section 310 sets the reaction con-
tainer 22 having R5 reagent discharged thereinto in the
holding hole 241 of the heater 240. After the reaction
container 22 is heated for a predetermined time by the
heater 240, the transfer section 310 takes the reaction
container 22 out of the holding hole 241 and sets the
reaction container 22 in a holding hole 281a provided in
the member 281.
[0141] The second measurement section 52 includes
a lid 52a and a holding hole 52b. The lid 52a is configured
to be openable and closable above the holding hole 52b.
When the reaction container 22 is set in the holding hole
281a, the lid 52a is opened and the transfer section 282
takes the reaction container 22 out of the holding hole
281a and sets the reaction container 22 in the holding
hole 52b of the second measurement section 52. Then,
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the lid 52a is closed and light generated from the meas-
urement specimen in the reaction container 22 is meas-
ured in the holding hole 52b. Upon completion of the
measurement of the measurement specimen in the re-
action container 22, the reaction container 22 is disposed
of through the disposal port 283 by the transfer section
282.
[0142] As illustrated in FIG. 12A, the first measurement
section 51 that performs blood coagulation test-related
measurement includes a light source section 411 and a
light receiver 412, in addition to the holding hole 51a de-
scribed above. FIG. 12A illustrates the vicinity of one
holding hole 51a.
[0143] The light source section 411 includes a semi-
conductor laser light source and emits light having differ-
ent wavelengths. The light source section 411 irradiates
the reaction container 21 set in each holding hole 51a
with light. When the measurement specimen in the reac-
tion container 21 is irradiated with light, light transmitted
through the measurement specimen or light scattered by
the measurement specimen enters the light receiver 412.
The light receiver 412 is provided for each holding hole
51a and includes a photodetector. To be more specific,
the light receiver 412 includes a photoelectric tube, a
photodiode, or the like. The light receiver 412 receives
transmitted light or scattered light and outputs an electric
signal corresponding to an amount of light received.
Based on the electric signal outputted from the light re-
ceiver 412, the controller 61a generates measurement
data for use in blood coagulation test-related analysis.
[0144] As illustrated in FIG. 12B, the second measure-
ment section 52 that performs immunological test-related
measurement includes a light receiver 421 in addition to
the holding hole 52b described above. FIG. 12B illus-
trates the vicinity of the holding hole 52b.
[0145] The chemiluminescence generated from the
measurement specimen housed in the reaction container
22 enters the light receiver 421. The light receiver 421
includes a photodetector capable of photon counting. To
be more specific, the light receiver 421 includes a pho-
tomultiplier tube. When the light receiver 421 includes a
photomultiplier tube capable of photon counting, the sec-
ond measurement section 52 can perform highly sensi-
tive and highly accurate measurement. The light receiver
421 receives the chemiluminescence and outputs a pulse
waveform corresponding to photons received. The sec-
ond measurement section 52 uses its internal circuit to
count photons at regular intervals based on an output
signal from the light receiver 421 and output a count val-
ue. Based on the count value outputted from the second
measurement section 52, the controller 62a generates
measurement data for use in immunological test-related
analysis.
[0146] Note that, as described above, the second
measurement unit 62 may perform biochemical test-re-
lated measurement. In this case, the second measure-
ment section 52 performs biochemical test-related meas-
urement and has the same configuration as that for per-

forming blood coagulation test-related measurement.
More specifically, in the second measurement section 52
in this case, the light source section 411 irradiates the
measurement specimen with light and the light receiver
412 receives transmitted light or scattered light generat-
ed from the measurement specimen. Then, based on an
electric signal outputted from the light receiver 412, the
controller 62a generates measurement data for use in
biochemical test-related analysis.
[0147] As illustrated in FIG. 13, the first measurement
unit 61 includes, as a configuration of a circuit section,
the controller 61a, the bar code reader 102, the dispens-
ing mechanism units 30 and 110, the cleaning mecha-
nism unit 40, the reaction container table 120, the reagent
table 130, the heating table 140, the reaction container
housing section 151, the reaction container feeder 152,
the transfer sections 105 and 106, the reagent dispens-
ers 161 and 162, and the first measurement section 51,
as described with reference to FIGS. 3 and 4. The dis-
pensing mechanism unit 30 includes the sensor 35, the
cleaner 36, and the drive sections 37 and 38 illustrated
in FIG. 6.
[0148] As the configuration of the circuit section, the
first measurement unit 61 also includes the memory 61b
and a cleaning mechanism unit 61c. The controller 61a
controls all the parts in the first measurement unit 61 and
the transport unit 63 according to a program stored in the
memory 61b. The memory 61b includes a ROM, a RAM,
a hard disk, or the like. The cleaning mechanism unit 61c
includes a cleaning tank 104 and flow paths and mech-
anism to flow a cleaning liquid into the cleaning tank 104
and the nozzle 111.
[0149] As illustrated in FIG. 14, the second measure-
ment unit 62 includes, as a configuration of a circuit sec-
tion, the controller 62a, the transfer sections 202 and
282, the handover tables 210 and 220, the reagent table
230, the heater 240, the BF separator 250, the reagent
dispenser 260, the reagent housing section 270, the sec-
ond measurement section 52, the transfer section 310,
and the dispenser 320, as described with reference to
FIGS. 3, 10, and 11.
[0150] As the configuration of the circuit section, the
second measurement unit 62 also includes the memory
62b and cleaning mechanism units 62c and 62d. The
controller 62a controls all the parts in the second meas-
urement unit 62 according to a program stored in the
memory 62b. The memory 62b includes a ROM, a RAM,
a hard disk, or the like. The cleaning mechanism unit 62c
includes a cleaning tank 205 and flow paths and mech-
anism to flow a cleaning liquid into the cleaning tank 205
and the nozzles 325 and 326. The cleaning mechanism
unit 62d includes a cleaning tank for cleaning the nozzle
254 in the BF separator 250 and flow paths and mecha-
nism to flow a cleaning liquid into the cleaning tank and
the nozzle 254.
[0151] With reference to a flowchart illustrated in FIG.
15, processing of the sample measurement device 100
is described.
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[0152] As illustrated in FIG. 15, when the sample
measurement device 100 is started, the controller 61a
drives the dispensing mechanism unit 30 and the clean-
ing mechanism unit 40 to clean the nozzle 31 of the dis-
pensing mechanism unit 30 in Step S11. In Step S12,
the controller 61a drives the transport unit 63 to transport
the sample container 10 to in front of the bar code reader
102, and drives the bar code reader 102 to acquire the
sample ID from the bar code label 14 on the sample con-
tainer 10. In Step S13, the controller 61a makes an inquiry
to the analysis unit 64 about a measurement order based
on the sample ID acquired in Step S12, and acquires the
inquiry result. In Step S14, the controller 61a drives the
transport unit 63 to set the sample container 10 in the
sample aspirating position 103a.
[0153] In Step S15, the controller 61a determines,
based on the inquiry result of the measurement order,
whether or not a blood coagulation test-related measure-
ment order is set for the sample ID associated with the
sample container 10 in the sample aspirating position
103a. When the blood coagulation test-related measure-
ment order is set, the controller 61a drives the dispensing
mechanism unit 30 in Step S16 to aspirate the sample
in the sample container 10 and discharge the aspirated
sample into a new reaction container 21 held by the re-
action container table 120. The sample dispensed in Step
S16 is a sample used for blood coagulation test-related
measurement, which is the first sample as described
above. Then, in Step S17, the controller 61a causes the
first measurement section 51 to perform first measure-
ment based on the first sample. On the other hand, when
the blood coagulation test-related measurement order is
not set, the processing in Steps S16 and S17 is skipped.
[0154] In Step S18, the controller 61a determines,
based on the inquiry result of the measurement order,
whether or not an immunological test-related measure-
ment order is set for the sample ID associated with the
sample container 10 in the sample aspirating position
103a. When the immunological test-related measure-
ment order is set, the controller 61a drives the dispensing
mechanism unit 30 in Step S19 to aspirate the sample
in the sample container 10 and discharge the aspirated
sample into a new reaction container 21 held by the re-
action container table 120. The sample dispensed in Step
S19 is a sample used for immunological test-related
measurement, which is the second sample as described
above. Then, in Step S20, the controller 61a causes the
second measurement section 52 to perform second
measurement based on the second sample. On the other
hand, when the immunological test-related measure-
ment order is not set, the processing in Steps S19 and
S20 is skipped.
[0155] To aspirate the sample in Steps S16 and S19,
the controller 61a drives the drive section 37 to lower the
nozzle 31 to penetrate through the plug body 11 and then
further lower the nozzle 31. Thereafter, after sensing
through the sensor 35 that the tip 31a of the nozzle 31
comes into contact with the liquid surface of the plasma

region, the controller 61a drives the drive section 37 ac-
cording to the number of pulses stored in the memory
61b to lower the tip 31a of the nozzle 31 by a predeter-
mined amount from the liquid surface of the plasma re-
gion. Thus, the tip 31a is set in a position lower than the
liquid surface by the predetermined amount. In this state,
the controller 61a drives the dispensing mechanism unit
30 to aspirate the sample. Then, after the aspiration of
the sample, the controller 61a drives the dispensing
mechanism unit 30 to take the nozzle 31 holding the as-
pirated sample out of the sample container 10 by lifting
the nozzle 31 and discharge the aspirated sample into
the reaction container 21.
[0156] Upon completion of the processing on one sam-
ple container 10 set in the sample aspirating position
103a as described above, the processing is returned to
Step S11. Then, the controller 61a cleans the nozzle 31
of the dispensing mechanism unit 30 in Step S11. There-
after, the controller 61a performs the processing in Steps
S12 to S20 on the subsequent sample container 10.

<Another Configuration of Sample Measurement De-
vice>

[0157] In the sample measurement device 100 illus-
trated in FIG. 3, one dispensing mechanism unit 30 dis-
penses the first and second samples from the sample
container 10 transported by the transport unit 63. On the
other hand, in the sample measurement device 100, the
sample container 10 may be sequentially transported to
the first measurement unit 61 and the second measure-
ment unit 62, the dispensing mechanism unit 30 in the
first measurement unit 61 may dispense the first sample,
and the dispensing mechanism unit 430 in the second
measurement unit 62 may dispense the second sample,
as illustrated in FIG. 16.
[0158] In the configuration illustrated in FIG. 16, the
dispensing mechanism unit 430 has the same configu-
ration as that of the dispensing mechanism unit 30, and
includes a nozzle 431 and an arm 432. In this case, as
illustrated in the flowchart of FIG. 15, the first sample
used for the first measurement is dispensed first into the
reaction container 21 from the sample container 10, and
then the second sample used for the second measure-
ment is dispensed next into the reaction container 22
from the sample container 10. Thereafter, the nozzle 31
is cleaned every time the first sample is dispensed, and
the nozzle 431 is cleaned every time the second sample
is dispensed. The dispensing mechanism unit 430 is con-
trolled by the controller 62a, and the number of pulses
for lowering the nozzle 431 from the liquid surface by a
predetermined amount is stored in the memory 62b.
[0159] According to the configuration of FIG. 16, as in
the case of the sample measurement device 100 illus-
trated in FIG. 3, mixing of the buffy coat into the first
sample is suppressed. Thus, the first measurement can
be properly performed. Moreover, the nozzles 31 and
431 are cleaned upon every dispensing of the samples.
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Thus, carry-over due to accidental mixing of another
sample into the first and second samples can be sup-
pressed.

Claims

1. A sample measurement method of performing first
measurement for a blood coagulation test and sec-
ond measurement for a test different from the blood
coagulation test, comprising:

dispensing a sample for use in the first meas-
urement into a first container from a sample con-
tainer;
dispensing the sample for use in the second
measurement into a second container different
from the first container from the sample contain-
er from which the sample for use in the first
measurement has been dispensed;
performing the first measurement based on the
sample dispensed into the first container; and
performing the second measurement based on
the sample dispensed into the second container.

2. The sample measurement method according to
claim 1, wherein
the sample in the sample container comprises plas-
ma separated from whole blood by centrifugation.

3. The sample measurement method according to
claim 1 or 2, further comprising
centrifuging whole blood in the sample container to
separate plasma from the whole blood, wherein the
plasma separated from the whole blood by the cen-
trifugation is to be dispensed, as the sample, into the
first container and the second container from the
sample container.

4. The sample measurement method according to
claim 2 or 3, wherein
the sample container contains plasma, a buffy coat,
and red blood cells.

5. The sample measurement method according to any
one of claims 2 to 4, wherein
the dispensing of the sample for use in the first meas-
urement into the first container from the sample con-
tainer comprises inserting a nozzle into a plasma
region in the sample container and aspirating the
sample from the sample container by using the noz-
zle positioned in the plasma region, and
the dispensing of the sample for use in the second
measurement into the second container different
from the first container from the sample container
from which the sample for use in the first measure-
ment has been dispensed comprises inserting the
nozzle into the plasma region in the sample container

from which the sample for use in the first measure-
ment has been dispensed and aspirating the sample
from the sample container by using the nozzle posi-
tioned in the plasma region.

6. The sample measurement method according to any
one of claims 2 to 5, wherein
the dispensing of the sample for use in the first meas-
urement into the first container from the sample con-
tainer comprises aspirating the sample from the
sample container by using a nozzle with a tip of the
nozzle positioned above a central position of a plas-
ma region in the sample container.

7. The sample measurement method according to any
one of claims 2 to 5, wherein
the dispensing of the sample for use in the first meas-
urement into the first container from the sample con-
tainer comprises lowering a nozzle by a predeter-
mined amount from a liquid surface of a plasma re-
gion in the sample container and aspirating the sam-
ple from the sample container by using the lowered
nozzle, and
the dispensing of the sample for use in the second
measurement into the second container different
from the first container from the sample container
from which the sample for use in the first measure-
ment has been dispensed comprises lowering the
nozzle by a predetermined amount from the liquid
surface of the plasma region in the sample container
from which the sample for use in the first measure-
ment has been dispensed and aspirating the sample
from the sample container by using the lowered noz-
zle.

8. The sample measurement method according to
claim 7, wherein
the lowering of the nozzle by the predetermined
amount from the liquid surface of the plasma region
in the sample container comprises lowering the noz-
zle by the predetermined amount from the liquid sur-
face of the plasma region in the sample container by
driving a drive section for lifting and lowering the noz-
zle according to a lowering amount stored in a mem-
ory.

9. The sample measurement method according to
claim 7, wherein
the lowering of the nozzle by the predetermined
amount from the liquid surface of the plasma region
in the sample container comprises lowering the noz-
zle by the predetermined amount from the liquid sur-
face of the plasma region in the sample container
after a sensor senses that a tip of the nozzle comes
into contact with the liquid surface of the plasma re-
gion.

10. The sample measurement method according to any
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one of claims 1 to 9, wherein
different nozzles are used to dispense the sample
for use in the first measurement and to dispense the
sample for use in the second measurement.

11. The sample measurement method according to any
one of claims 1 to 9, wherein
the same nozzle is used to dispense the sample for
use in the first measurement and to dispense the
sample for use in the second measurement.

12. The sample measurement method according to any
one of claims 5 to 11, further comprising
cleaning, with a cleaning liquid, inner and outer pe-
ripheral surfaces of at least a part of the nozzle with
which the sample has come into contact.

13. The sample measurement method according to any
one of claims 1 to 12, wherein
the sample container is a blood collection tube.

14. The sample measurement method according to any
one of claims 1 to 13, wherein
the second measurement is measurement for an im-
munological test.

15. A sample measurement device comprising:

a first measurement section for performing first
measurement for a blood coagulation test;
a second measurement section for performing
second measurement for a test different from
the blood coagulation test;
a dispensing mechanism unit for dispensing a
sample from a sample container by using a noz-
zle, the dispensing mechanism unit including the
nozzle capable of aspirating and discharging the
sample and a drive section for lifting and lower-
ing the nozzle; and
a controller for performing control to cause the
dispensing mechanism unit to lower the nozzle
to aspirate a sample for use in the first meas-
urement from the sample container by the low-
ered nozzle, lift the nozzle holding the aspirated
sample, discharge the sample into a first con-
tainer, and dispense the sample for use in the
second measurement into a second container
different from the first container from the sample
container from which the sample for use in the
first measurement has been aspirated.
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