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(57) ABSTRACT

According to one embodiment, an automatic analyzer
includes: a plurality of reaction tube holders each configured
to hold a reaction tube housing a mixed solution of a speci-
men and a reagent; a plurality of photometry portions
respectively provided with respect to the reaction tube
holders and each configured to perform photometry on the
mixed solution housed in the reaction tube; a reaction bath
including the reaction tube holders and the photometry por-
tions and configured to repeat rotating and stopping to
thereby convey the reaction tube held by each of the reaction
tube holders; and a driver configured to rotate the reaction
bath.
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AUTOMATIC ANALYZER

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is based upon and claims the ben-
efit of priority from Japanese Patent Application No. 2022-
054138, filed Mar. 29, 2022, the entire contents of which are
incorporated herein by reference.

FIELD

[0002] Embodiments described herein relate generally to
an automatic analyzer.

BACKGROUND

[0003] An automatic analyzer measures a mixed solution
of a specimen and a reagent to be measured, thereby mea-
suring components in the specimen. For example, in the case
of performing a blood coagulation analysis test on a blood
sample, a disposable reaction tube is installed in a reaction
bath, and the blood sample and the reagent are dispensed
into the installed reaction tube. Then, the mixed solution
of the blood sample and the reagent dispensed into the reac-
tion tube is measured using the photometry ports each
including a photometry portion. A holder configured to
hold the reaction tube and the photometry ports is fixed
with respect to a reaction bath, and the reaction bath is
fixed inside the apparatus.

[0004] In order for an automatic analyzer configured to
perform such a blood coagulation analysis test to improve
test throughput, for example, there is a method of increasing
the number of photometry ports. However, increasing the
photometry ports complicates a mechanism for installing a
disposable reaction tube in a reaction bath, a mechanism for
removing the reaction tube from the reaction bath, and a
mechanism for dispensing a blood sample and a reagent.
Furthermore, an increase in the number of photometry
ports requires upsizing of a reaction bath or an increase in
the number of reaction baths, thereby undesirably increasing
the overall size of the apparatus.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] FIG. 1 is a diagram showing a configuration of an
automatic analyzer according to an embodiment.

[0006] FIG. 2 is a diagram showing a configuration of an
analysis mechanism for the automatic analyzer according to
the embodiment.

[0007] FIG. 3 is a cross-sectional view showing an inter-
nal configuration of a coagulation reaction unit of the auto-
matic analyzer according to the embodiment.

[0008] FIG. 4 is a perspective view showing a configura-
tion of a reaction bath of the automatic analyzer according to
the embodiment.

[0009] FIG. 5 is a perspective view showing a state in
which an exterior is removed from the reaction bath shown
in FIG. 4.

[0010] FIG. 6 is a perspective view showing a configura-
tion of a photometry port of the automatic analyzer accord-
ing to the embodiment.

[0011] FIG. 7 is an enlarged view of the vicinity of the
photometry port shown in FIG. 3.

[0012] FIG. 8 is a diagram for explaining a flow of air
inside the reaction bath shown in FIG. 3.
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[0013] FIG. 9 is a cross-sectional view showing an inter-
nal configuration of a coagulation reaction unit of an auto-
matic analyzer according to a first modification.

[0014] FIG. 10 is a cross-sectional view showing an inter-
nal configuration of a coagulation reaction unit of an auto-
matic analyzer according to a second modification.

[0015] FIG. 11 is a cross-sectional view showing an inter-
nal configuration of a coagulation reaction unit of an auto-
matic analyzer according to a third modification.

DETAILED DESCRIPTION

[0016] In general, according to one embodiment, an auto-
matic analyzer includes: a plurality of reaction tube holders
each configured to hold a reaction tube housing a mixed
solution of a specimen and a reagent; a plurality of photo-
metry portions respectively provided with respect to the
reaction tube holders and each configured to perform photo-
metry on the mixed solution housed in the reaction tube; a
reaction bath including the reaction tube holders and the
photometry portions and configured to repeat rotating and
stopping to thereby convey the reaction tube held by each
of the reaction tube holders; and a driver configured to rotate
the reaction bath.

[0017] An automatic analyzer and its embodiments will be
described in detail with reference to the drawings. In the
following description, structural elements having approxi-
mately the same function and configuration will be assigned
the same reference symbol, and a repeat description will be
given only where necessary.

Embodiment

[0018] FIG. 1 is a block diagram showing a function con-
figuration of an automatic analyzer according to a present
embodiment. An automatic analyzer 1 shown in FIG. 1
includes an analysis mechanism 2, an analysis circuit 3, a
driving mechanism 4, an input interface 5, an output inter-
face 6, a communication interface 7, a storage circuit 8, and
a control circuit 9 (controller). The automatic analyzer 1
measures a mixed solution of a specimen to be measured,
thereby measuring components in the specimen. The auto-
matic analyzer 1 according to the present embodiment can
perform a blood coagulation analysis test on a blood sample
by using the blood sample as a specimen.

[0019] The analysis mechanism 2 mixes a blood sample
and each reagent for use in each examination item. In gen-
eration of calibration data, the analysis mechanism 2 mixes
a standard solution exhibiting a known concentration, and
each reagent for use in each examination item. A mixed
solution of a blood sample or the standard solution and the
reagent is retained at a constant temperature of, for example,
37° C., which is optimal for enzymatic reactions in the liv-
ing body. By this, the blood sample and the reagent react
with each other.

[0020] The analysis mechanism 2 sequentially measures
optical property values of the mixed solution of the blood
sample or standard solution and the reagent. This measure-
ment generates standard data and subject data both repre-
sented by, for example, the transmitted light intensity or
absorbance and the scattered light intensity.

[0021] The analysis circuit 3 is a processor configured to
generate calibration data and analysis data on coagulation of
the blood sample by analyzing the standard data and the
subject data generated by the analysis mechanism 2. The
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analysis circuit 3 reads an analysis program from the storage
circuit 8, for example, and analyzes the standard data and
the subject data in accordance with the read analysis
program.

[0022] Specifically, the analysis circuit 3 measures the
process of coagulation in the mixed liquid, for example, by
analyzing the subject data. For example, for analysis of a
mixed solution with the addition of a reagent involving a
strong reaction, the analysis circuit 3 analyzes the subject
data that can be obtained by detecting transmitted light.
For example, for analysis of a mixed solution with the addi-
tion of a reagent involving a weak and slow reaction, the
analysis circuit 3 analyzes the subject data that can be
obtained by detecting scattered light. The analysis circuit 3
acquires a change in received light intensity for the blood
coagulation reaction based on the subject data. The analysis
circuit 3 calculates information on coagulation of a blood
sample, such as a coagulation end point, a coagulation
point, and a coagulation time, from a reaction curve present-
ing the change in received light intensity.

[0023] Depending on the test item, the analysis circuit 3
calculates a concentration value, etc., based on the calcu-
lated coagulation time and calibration data of a test item
corresponding to the subject data concerned. The analysis
circuit 3 outputs analysis data including a coagulation end
point, a coagulation point, a coagulation time, a concentra-
tion value, etc., to the control circuit 9.

[0024] The driving mechanism 4 drives the analysis
mechanism 2 under the control of the control circuit 9. The
driving mechanism 4 is realized by, for example, a combina-
tion of a gear, a stepping motor, a belt conveyor, a lead
screw, and so on.

[0025] The input interface 5 is connected to the control
circuit 9 so that it converts operational commands and var-
ious information items input by an operator into electric sig-
nals and outputs them to the control circuit 9. For example,
the input interface 5 receives, from the operator, an input of
analysis request information including information for spe-
cifying a specimen to be analyzed and information for spe-
cifying a test item of this specimen. The analysis request
information may further include an analysis parameter of a
test item for the aforementioned specimen. Furthermore, for
example, the input interface 5 receives an input of a shut-
down command. The input interface 5 is realized by, for
example, one or more of a mouse, a keyboard, a touch pad
on which instructions are input by touching an operation
screen, and the like.

[0026] In this disclosure, the input interface 5 is not lim-
ited to physical operating components such as a mouse, a
keyboard, and a touch pad. Examples of the input interface
5 also include a processing circuit for electric signals, which
is configured to receive an electric signal corresponding to
an operational command input from an external input device
separate from the automatic analyzer 1, and to output this
electric signal to the control circuit 9.

[0027] The output interface 6 is connected to the control
circuit 9, and outputs the signal supplied from the control
circuit 9. The output interface 6 is realized by, for example,
one or more of a display circuit, a print circuit, an audio
device, and the like. Such a display circuit may include a
CRT display, a liquid crystal display, an organic EL display,
an LED display, a plasma display, etc. Furthermore, the dis-
play circuit may include a processing circuit configured to
convert data indicative of a display target into a video signal
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and externally output the video signal. The print circuit may
include a printer, etc. The print circuit may also include an
output circuit configured to externally output data indicative
of a display target. The audio device may include a speaker,
etc. The audio device may also include an output circuit
configured to externally output an audio signal.

[0028] The communication interface 7 is connected to, for
example, the in-hospital network NW. The communication
interface 7 performs data communication with a hospital
information system (HIS) via the in-hospital network NW.
The communication interface 7 may perform data commu-
nication with the HIS via a laboratory information system
(LIS) connected to the in-hospital network NW. Instead of
the input interface S, the communication interface 7 may
receive operational commands and various information
items from the operator via the in-hospital network NW.
[0029] The storage circuit 8 may include a processor-read-
able storage medium such as a magnetic storage medium, an
optical storage medium, or a semiconductor memory. It is
not required to realize the storage circuit 8 by a single sto-
rage medium or device. For example, the storage circuit 8
may be realized by multiple storage devices.

[0030] The storage circuit 8 stores analysis programs for
execution by the analysis circuit 3 and control programs for
realization of functions of the control circuit 9. Such a pro-
gram may be installed in advance in a computer from a net-
work or a non-transitory computer-readable storage med-
um, for example, so that the program will cause the
computer to realize the respective functions of the control
circuit 9. Various types of data handled in this disclosure are
typically digital data. The storage circuit 8 is an example of
a storage.

[0031] The storage circuit 8 stores analysis request infor-
mation received by the input interface 5 or the communica-
tion interface 7, and execution information set and updated
by the control circuit 9. The execution information is infor-
mation indicating the progress of analysis executed based on
the analysis request information. Furthermore, the storage
circuit 8 stores, for each test item, analysis data generated
by the analysis circuit 3. The storage circuit 8 stores a test
order input from an operator, etc., or a test order received by
the communication interface 7 via the in-hospital network
NW, etc.

[0032] The control circuit 9 is, for example, a processor
functioning as a center of the automatic analyzer 1. The con-
trol circuit 9 executes the control programs stored in the
storage circuit 8 to realize functions corresponding to the
executed programs. The control circuit 9 may be provided
with a storage area for storing at least a portion of the data
stored in the storage circuit 8.

[0033] The control circuit 9 implements the operation pro-
gram to realize a system control function 91. Through the
system control function 91, the control circuit 9 takes total
control over the components of the automatic analyzer 1
based on, for example, input information input via the
input interface 5. The control circuit 9 is an example of the
controller.

[0034] The present embodiment will be described assum-
ing that a single processor realizes the system control func-
tion 91; however, the embodiment is not limited to such a
configuration. A plurality of independent processors may be
combined to form a control circuit, and each of the proces-
sors may implement the control program to realize the sys-
tem control function 91.
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[0035] The term “processor” used herein refers to, for
example, a central processing unit (CPU) or a graphics pro-
cessing unit (GPU), or a circuit such as an application-spe-
cific integrated circuit (ASIC), a programmable logic device
(such as a simple programmable logic device (SPLD)), a
complex programmable logic device (CPLD), a field pro-
grammable gate array (FPGA)), etc. In the case of the pro-
cessor being a CPU, for example, the processor realizes a
function by reading and executing a program stored in a
storage circuit. On the other hand, in the case of the proces-
sor being, for example, an ASIC, instead of a program being
stored in a storage circuit, a corresponding function is
directly incorporated as a logic circuit in the circuit of the
processor. Each processor of the present embodiment is not
limited to a configuration as a single circuit; a plurality of
independent circuits may be combined into one processor to
realize the function of the processor. Furthermore, multiple
components or features as given in FIG. 1 may be integrated
as one processor to realize the respective functions. The
above description of the “processor” is applicable to the sub-
sequent embodiments and modifications.

[0036] Next, a configuration of the analysis mechanism 2
will be described in detail.

[0037] FIG. 2 is a diagram showing a configuration of the
analysis mechanism 2. The analysis mechanism 2 includes a
coagulation reaction unit 21, a rack sampler 22, a reagent
storage 23, and a reaction tube storage 24. The analysis
mechanism 2 further includes a specimen dispensing arm
25, a first reagent dispensing arm 26, a second reagent dis-
pensing arm 27, and a reaction tube arm 28.

[0038] With the assistance of the driving mechanism 4, the
analysis mechanism 2 conveys reaction tubes 211 held by
the annular coagulation reaction unit 21. The analysis
mechanism 2 performs, at every analysis cycle, dispensing
operation of a blood sample or a standard solution, each
serving as a specimen, and a reagent to the reaction tube
211 to be conveyed. The coagulation reaction unit 21 may
be referred to as a “reaction disk”.

[0039] The coagulation reaction unit 21 is configured to
measure blood coagulation. The coagulation reaction unit
21 holds the plurality of reaction tubes 211 aligned in an
annular arrangement, and conveys the held reaction tubes
211 along a predetermined path. With the assistance of the
driving mechanism, the coagulation reaction unit 21 alter-
nately repeats rotating and stopping in predetermined time
intervals (hereinafter, each time interval will be referred to
as an “analysis cycle”).

[0040] The rack sampler 22 movably supports a plurality
of specimen racks 221 each capable of holding a plurality of
specimen containers that contain a specimen for which a
measurement request has been made. FIG. 2 shows an
example in which the plurality of specimen racks 221 are
each capable of holding a row of five sample containers.
The rack sampler 22 conveys the specimen racks 221 from
a feed position in which the specimen racks 221 are fed to a
specimen aspiration position in which a specimen is aspi-
rated by a specimen dispensing probe. For example, the spe-
cimen aspiration position is set at an intersection between
the round trajectory of the specimen dispensing arm 25
and the traveling path of the specimen racks 221.

[0041] The reagent storage 23 refrigerates and stores a
first reagent and a second reagent. Specifically, the reagent
storage 23 refrigerates a plurality of reagent containers con-
figured to contain the first reagent that reacts with a given
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component in a standard specimen and a subject specimen,
and refrigerates a plurality of reagent containers configured
to contain the second reagent that reacts with a given com-
ponent in a standard specimen and a subject specimen. The
second reagent is, for example, a reagent that forms a pair
with the first reagent in the dual-reagent system. The second
reagent may be a reagent having the same components and
the same concentration as the first reagent.

[0042] The reagent storage 23 is covered by a detachable
reagent cover. The reagent storage 23 encloses a reagent
rack in such a manner that the reagent rack can rotate. The
reagent rack holds the plurality of reagent containers aligned
in an annular arrangement. The reagent rack is driven by the
driving mechanism 4 to thereby rotate and stop at each ana-
lysis cycle.

[0043] A first reagent aspiration position and a second
reagent aspiration position are set at predetermined posi-
tions on the reagent storage 23. The first reagent suction
position is set at, for example, an intersection between the
round trajectory of the first reagent dispensing arm 26 and
the traveling path of the openings of the reagent containers
that contain the first reagent. The second reagent aspiration
position is set at, for example, an intersection between the
round trajectory of the second reagent dispensing arm 27
and the traveling path of the openings of the reagent contain-
ers that contain the second reagent.

[0044] The reaction tube storage 24 stores the plurality of
reaction tubes 211. The reaction tube 211 may be formed of,
for example, a glass material, a polypropylene (PP) material,
or an acrylic material. The reaction tube 211 may be referred
to as a “cuvette” or a “reaction container”.

[0045] The specimen dispensing arm 25 is provided
between the coagulation reaction unit 21 and the rack sam-
pler 22. The specimen dispensing arm 2S5 is adapted so that it
can vertically ascend and descend and also horizontally
rotate, with the assistance of the driving mechanism 4. The
specimen dispensing arm 2S5 carries the specimen dispen-
sing probe at its one end.

[0046] The specimen dispensing probe pivots along an arc
circling trajectory in conjunction with the rotation of the
specimen dispensing arm 25. This circling trajectory is set
such that the openings of the sample containers held by the
specimen rack 221 on the rack sampler 22 will come under
1it.

[0047] Also, the circling trajectory of the specimen dis-
pensing probe includes a sample discharging position for
the specimen dispensing probe to discharge an aspirated
specimen to the reaction tube 211. The specimen dischar-
ging position corresponds to an intersection between the cir-
cling trajectory of the specimen dispensing probe and the
traveling path of the reaction tube 211 held by the coagula-
tion reaction unit 21.

[0048] The specimen dispensing probe is driven by the
driving mechanism 4 such that it ascends or descends at a
position directly above the opening of one specimen con-
tainer held by the specimen rack 221 on the rack sampler
22, or at the specimen discharging position.

[0049] Under the control of the control circuit 9, the speci-
men dispensing probe aspirates the specimen from the spe-
cimen container positioned directly below it. Also under the
control of the control circuit 9, the specimen dispensing
probe discharges the aspirated specimen into the reaction
tube 211 positioned directly below the specimen discharging
position. In one example, the specimen dispensing probe
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performs a series of dispensing actions including aspiration
and discharge once in one analysis cycle.

[0050] The first reagent dispensing arm 26 is provided, for
example, between the coagulation reaction unit 21 and the
reagent storage 23. The first reagent dispensing arm 26 is
adapted such that it can vertically ascend and descend and
also horizontally rotate with the assistance of the driving
mechanism 4. The first reagent dispensing arm 26 carries
the first reagent dispensing probe at its one end.

[0051] The first reagent dispensing probe pivots along an
arc circling trajectory in conjunction with the rotation of the
first reagent dispensing arm 26. This circling trajectory
includes the first reagent aspirating position for the first
reagent to be aspirated. Furthermore, the circling trajectory
of the first reagent dispensing probe includes the first
reagent discharging position set for the first reagent dispen-
sing probe to discharge the aspirated reagent to the reaction
tube 211. The first specimen discharging position corre-
sponds to an intersection between the circling trajectory of
the first reagent dispensing probe and the traveling path of
the reaction tube 211 held by the coagulation reaction unit
21.

[0052] The first reagent dispensing probe is driven by the
driving mechanism 4 such that it ascends or descends at the
first reagent aspirating position and first reagent discharging
position on the circling trajectory. Under the control of the
control circuit 9, the first reagent dispensing probe aspirates
the first reagent from the reagent container directly below
the first reagent aspirating position. Also under the control
of the control circuit 9, the first reagent dispensing probe
discharges the aspirated first reagent into the reaction tube
211 directly below the first reagent discharging position. In
one example, the first reagent dispensing probe performs a
series of dispensing actions including aspiration and dis-
charge on the first reagent once in one analysis cycle.
[0053] The second reagent dispensing arm 27 is provided,
for example, between the coagulation reaction unit 21 and
the reagent storage 23. The second reagent dispensing arm
27 is adapted such that it can vertically ascend and descend
and also horizontally rotate with the assistance of the driving
mechanism 4. The second reagent dispensing arm 27 carries
the second reagent dispensing probe at its one end.

[0054] The second reagent dispensing probe pivots along
an arc circling trajectory in conjunction with the rotation of
the second reagent dispensing arm 27. This circling trajec-
tory includes the second reagent aspirating position for the
second reagent to be aspirated. Furthermore, the circling tra-
jectory of the second reagent dispensing probe includes the
second reagent discharging position set for the second
reagent dispensing probe to discharge the aspirated reagent
to the reaction tube 211. The second specimen discharging
position corresponds to an intersection between the circling
trajectory of the second reagent dispensing probe and the
traveling path of the reaction tube 211 held by the coagula-
tion reaction unit 21.

[0055] The second reagent dispensing probe is driven by
the driving mechanism 4 such that it ascends or descends at
the second reagent aspirating position and second reagent
discharging position on the circling trajectory. Under the
control of the control circuit 9, the second reagent dispen-
sing probe aspirates the second reagent from the reagent
container directly below the second reagent aspirating posi-
tion. Also under the control of the control circuit 9, the sec-
ond reagent dispensing probe discharges the aspirated sec-
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ond reagent into the reaction tube 211 directly below the
second reagent discharging position. In one example, the
second reagent dispensing probe performs a series of dis-
pensing actions including aspiration and discharge on the
second reagent once in one analysis cycle.

[0056] The reaction tube arm 28 is provided, for example,
between the coagulation reaction unit 21 and the reaction
tube storage 24. The reaction tube arm 28 is adapted such
that it can vertically ascend and descend and also horizon-
tally rotate, with the assistance of the driving mechanism 4.
The reaction tube arm 28 carries a reaction tube holder on its
one end.

[0057] The reaction tube holder pivots along an arc cir-
cling trajectory in conjunction with the rotation of the reac-
tion tube arm 28. This circling trajectory is set such that the
reaction tube 211 held by the reaction tube storage 24 will
come under it. The reaction tube arm 28 holds the reaction
tube 211 stored in the reaction tube storage 24 and installs
the held reaction tube 211 on the coagulation reaction unit
21. The reaction tube arm 28 is configured to remove from
the coagulation reaction unit 21 the reaction tube 211 that
has undergone measurement, and conveys it to a reaction
tube discarding unit 241.

[0058] As shown in FIG. 2, the analysis mechanism 2
further includes a biochemical reaction unit 29 that performs
measurement relating to a biochemical test on a specimen.
The biochemical reaction unit 29 may be omitted.

[0059] Next, a configuration of the coagulation reaction
unit 21 will be described in detail.

[0060] FIG. 3 is a diagram showing an internal configura-
tion of the coagulation reaction unit 21. FIG. 3 is a cross-
sectional view showing the coagulation reaction unit 21 in a
section that passes through the vicinity of the rotation axis of
the coagulation reaction unit 21 and is vertically parallel to
the coagulation reaction unit 21. The coagulation reaction
unit 21 includes a supporter 212 (see FIG. 4), a reaction
bath 213, a cover 214, and a rotation connector 215.

[0061] The supporter 212 supports the entire coagulation
reaction unit 21.

[0062] The reaction bath 213 is attached to the upper por-
tion of the supporter 212. The reaction bath 213 is a rotary
reaction bath configured to rotate with respect to the suppor-
ter 212 with the assistance of the driving mechanism 4. The
driving mechanism 4 that causes the reaction bath 213 to
rotate is formed of, for example, a stepping motor. The driv-
ing mechanism 4 that causes the reaction bath 213 to rotate
is an example of a driver. The reaction bath 213 holds the
plurality of reaction tubes 211 that contain a mixed solution
of a specimen and a reagent, and repeats rotating and stop-
ping to convey the held reaction tubes 211.

[0063] The cover 214 is a cover provided on the upper
portion of the reaction bath 213 in order to prevent external
light from entering the reaction bath 213. The cover 214 is
detachably attached to, for example, the inner wall of the
analysis mechanism 2 located in the vicinity of the coagula-
tion reaction unit 21. The cover 214 does not rotate along
with the reaction bath 213. The cover 214 may be detach-
ably attached to the supporter 212.

[0064] The rotation connector 215 is a connector for sup-
plying power for activating respective devices provided in
the reaction bath 213 from the outside of the coagulation
reaction unit 21, and for signals and data generated by the
respective devices provided in the reaction bath 213 to the
outside of the coagulation reaction unit 21. Examples of the
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respective devices provided in the reaction bath 213 include
a photometry port 2131, a heater 2136, a temperature sensof,
etc., which will be described later. For example, the rotation
connector 215 electrically connects the remaining units
excluding the reaction bath of the analysis mechanism 2,
the analysis circuit 3, and the external units such as the con-
trol circuit 9 and a power supply device to the photometry
port 2131 provided inside the coagulation reaction unit 21,
which will be described later. The rotation connector 215 is
a connector that can provide electrical connection between a
rotating body and a fixed object. As the rotation connector
215, for example, a slip ring is used. Other connectors hav-
ing the same function as that of the slip ring (for example, a
connector that provides electrical connection through con-
tact via liquid metal) may be used as the rotation connector
215. Each of the analysis mechanism 2, the analysis circuit
3, the control circuit 9, and the power supply device is an
example of the second unit.

[0065] Next, a configuration of the reaction bath 213 will
be described in detail.

[0066] FIG. 4 is a perspective view showing the configura-
tion of the reaction bath 213. The reaction bath 213 includes
an exterior 2130 and a plurality of photometry ports 2131.
FIG. 5 is a perspective view showing a state in which the
exterior 2130 is removed from the reaction bath 213 shown
in FIG. 4. The reaction bath 213 also includes a first sub-
strate 2132, a second substrate 2133, and a plurality of third
substrates 2135.

[0067] The reaction bath 213 holds the plurality of photo-
metry ports 2131 aligned in an annular arrangement. The
photometry port 2131 is provided inside the reaction bath
213. The photometry port 2131 is fixed inside the reaction
bath 213 and rotates along with the reaction bath 213. One
photometry port 2131 is provided for each of the plurality of
reaction tubes 211 installed in the reaction bath 213. When
measurement is performed, one reaction tube 211 is installed
in each of the photometry ports 2131. Each photometry port
2131 optically measures a given component in a mixed solu-
tion of a specimen and a reagent discharged into the reaction
tube 211.

[0068] For example, the photometry ports 2131 are all the
same in configuration. FIG. 6 is a perspective view showing
the configuration of each of the photometry ports 2131. FIG.
6 shows a single photometry port 2131 removed from the
reaction bath 213. As shown in FIG. 6, the photometry
port 2131 has a reaction tube holder 21311, a light source
21312, and a light receiver 21313. The photometry ports
2131 may not be the same in configuration. For example,
only some of the photometry ports may be provided with a
plurality of light sources 21312.

[0069] The reaction tube 211 is installed in the reaction
tube holder 21311. For example, the reaction tube holder
21311 is a hole into which the reaction tube 211 is inserted.
[0070] Each of the photometry ports 2131 is provided
with, for example, one reaction tube holder 21311, one
light source 21312, and one light receiver 21313. In this
case, one light source 21312 and one light receiver 21313
are provided for each reaction tube holder 21311. The light
source 21312 and the light receiver 21313 are examples of a
photometry portion that performs photometry on a mixed
solution housed in the reaction tube 211 installed in the reac-
tion tube holder 21311. The light receiver 21313 is, for
example, a photodetector including a photodiode. The
photometry port 2131 emits light from the light source

Oct. 5, 2023

21312 under the control of the control circuit 9. The photo-
metry port 2131 detects, through the light receiver 21313,
scattered light that is generated by emitting light to the reac-
tion tube 211 inserted into the reaction tube holder 21311.
Specifically, the light receiver 21313 detects scattered light
of the light emitted to the mixed solution inside the reaction
tube 211. The photometry port 2131 converts the light
detected by the light receiver 21313 into a weak electrical
signal, and outputs the converted electrical signal to the sub-
strate unit 2134 via the third substrate 2135. The light source
21312 and the light receiver 21313 are examples of a photo-
metry portion.

[0071] FIG. 7 is an enlarged view of the vicinity of the
photometry port 2131 shown in FIG. 3. FIG. 7 shows a
state in which the reaction tube 211 is installed in the photo-
metry port 2131. As shown in FIG. 7, the reaction bath 213
includes a heater 2136. Each photometry port 2131 is
retained at a constant temperature by the heater 2136 pro-
vided inside the reaction bath 213.

[0072] The heater 2136 is arranged below each photome-
try port 2131. The heater 2136 is, for example, a heating
wire. Examples of a material of the heating wire include
nichrome wire and iron chrome wire. FIG. 7 shows the
example in which the heater 2136 is composed of two heat-
ing wires in an annular arrangement. The heater 2136 heats
the photometry port 2131 under the control of the control
circuit 9.

[0073] A temperature sensor may be provided in the vici-
nity of the photometry port 2131. As the temperature sensor,
for example, a thermistor, a resistance temperature detector,
a thermocouple, a temperature sensor IC, etc., are used. The
temperature sensor measures an ambient temperature and
outputs information on the measured temperature to the con-
trol circuit 9. The control circuit 9 uses the temperature
information for temperature control to retain the tempera-
ture of the mixed solution housed in the reaction tube 211
installed in the photometry port 2131 at a constant tempera-
ture. For this reason, the heater 2136 may be called a “con-
stant temperature portion”.

[0074] The first substrate 2132 and the second substrate
2133 are, for example, rigid substrates. The first substrate
2132 and the second substrate 2133 are fixed to the inside
of the reaction bath 213. Each of the first substrate 2132 and
the second substrate 2133 is formed in a disc shape with its
center being open and is fixed to the vicinity of the center of
the reaction bath 213. The first substrate 2132 and the sec-
ond substrate 2133 are electrically connected to each other
via a cable (not shown), etc., and function as the single sub-
strate unit 2134.

[0075] Each of the third substrates 2135 extends from the
inside to the outside in the reaction bath 213. The third sub-
strates 2135 are, for example, flexible printed circuits (FPC).
Each of the third substrates 2135 has one end connected to
the substrate unit 2134 and the other end connected to one of
the plurality of photometry ports 2131. Each of the third
substrates 2135 electrically connects between the substrate
unit 2134 and the corresponding photometry port 2131. The
third substrates 2135 may be connected to the second sub-
strate 2133. In addition, a cable may be used instead of the
third substrates 2135.

[0076] The substrate unit 2134 is fixed to the inside of the
reaction bath 213 and is connected to each of the plurality of
photometry ports 2131. Specifically, the substrate unit 2134
is electrically connected to the rotation connector 215 via a
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cable (not shown), etc. A cable that connects between the
rotation connector 215 and the substrate unit 2134 may be
connected to the first substrate 2132 or may be connected to
the second substrate 2133. Power supplied from the outside
to the reaction bath 213 via the rotation connector 215 is
supplied to the respective photometry ports 2131 via the
substrate unit 2134 and the third substrates 2135, and mea-
surement is performed at each of the photometry ports 2131.
The substrate unit 2134 is an example of a first unit.

[0077] The substrate unit 2134 has a function of supplying
power acquired from the power source arranged outside the
reaction bath 213 to each of the photometry ports 2131
(hereinafter referred to as a “power supplying function™),
and a function of processing signals acquired from the
photometry ports 2131 each having the photometry unit
(hereinafter referred to as a “signal processing function™).
The power supply function is an example of the first func-
tion, and the signal processing function is an example of the
second function. The substrate unit 2134 acquires from the
photometry port 2131 an analog signal indicating a photo-
metry result at the photometry port 2131, amplifies the
acquired analog signal, converts the amplified analog signal
into a digital signal, and outputs the converted digital signal
to the outside of the coagulation reaction unit 21. Specifi-
cally, a field-programmable gate array (FPGA) and a circuit
having an amplifier function and an A/D converter function
are formed on the substrate of the substrate unit 2134. The
substrate unit 2134 acquires an analog signal from each
photometry port 2131 using the FPGA, amplifies the
acquired analog signal using the amplifier function, converts
the amplified analog signal into a digital signal using the A/
D converter function, and outputs the converted digital sig-
nal to the analysis circuit 3 via the rotation connector 215
using the FPGA. For example, the substrate unit 2134
acquires electrical signals from all of the photometry ports
2131 every 0.1 seconds. A circuit having other functions
may be mounted on the substrate of the substrate unit 2134.
[0078] Each of the photometry ports 2131 and the external
units are connected together via the substrate unit 2134 con-
nected to each of the photometry ports 2131. Thus, the num-
ber of wires that connect between the external units and the
substrate unit 2134 is smaller than the number of wires that
connect between the substrate unit 2134 and the photometry
ports 2131. That is, use of the substrate unit 2134 can reduce
the number of cables for connecting between the reaction
bath 213 and the external units and the number of wires
and contacts in the rotation connector 215. Furthermore,
transmission of digital data from the substrate unit 2134 to
the analysis circuit 3 is performed by serial communication,
for example. This case can further reduce the number of
cables that connect between the reaction bath 213 and the
external unit.

[0079] Furthermore, the coagulation reaction unit 21 is
provided with a mechanism (hereinafter referred to as a
heat suppressor) that suppresses heat generated in the sub-
strate unit 2134 from being transmitted to the photometry
ports 2131. The heat suppressor prevents the heat generated
in the substrate unit 2134 from affecting the constant tem-
perature function for the photometry ports 2131.

[0080] In the present embodiment, as shown in FIG. 3 and
FIG. 7, a heat insulator 2137 is provided as the heat suppres-
sor inside the reaction bath 213. The heat insulator 2137 is a
ring-shaped member arranged between the photometry ports
2131 and the substrate unit 2134 and extending in an annular
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shape, and is fixed to each of the upper side and the lower
side of the third substrates 2135. The heat insulator 2137 is
made of, for example, a material with low thermal conduc-
tivity. Examples of a material forming the heat insulator
2137 include, for example, polyethylene foam, urethane
foam, phenol resin foam, polyethylene foam, glass wool,
cellulose fiber, wool breath, and carbomized cork.

[0081] The heat insulator 2137 functions as a partition
between an area in which the photometry ports 2131 are
arranged and an area in which the substrate unit 2134 is
arranged. The third substrates 2135 pass through a gap in
the heat insulator 2137 to extend from the area in which
the photometry ports 2131 are arranged to the area in
which the substrate unit 2134 is arranged. By the heat insu-
lator 2137 being provided, heat transfer is suppressed
between the area in which the photometry ports 2131 are
arranged and the area in which the substrate unit 2134 is
arranged. This suppresses heat generated in the substrate
unit 2134 from being transferred to the photometry ports
2131. The heat insulator 2137 is an example of a suppressor.
The heat insulator 2137 may be formed by stacking a plur-
ality of heat insulating materials, and the third substrate
2135 may be caused to pass between the stacked materials.
Alternatively, the heat insulator 2137 may be formed of an
integrated heat insulating material having an opening, and
the third substrate 2135 may be caused to pass through the
opening.

[0082] The reaction bath 213 is provided with, as a heat
suppressor, both a fan 2138 for cooling the substrate unit
2134 and a vent 2139. The fan 2138 and the vent 2139 are
provided in a space in which the substrate unit 2134 is
arranged.

[0083] The fan 2138 is attached to a portion of the exterior
2130, the portion forming the upper surface of the reaction
bath 213. The fan 2138 is arranged, for example, in the cen-
ter of the reaction bath 213 above the substrate unit 2134.
[0084] The fan 2138 communicates the inside and the out-
side of the reaction bath 213. The fan 2138 includes a pro-
peller and a motor that rotates the propeller. The motor of
the fan 2138 is electrically connected to the rotation connec-
tor 215 via a cable (not shown), etc. The motor is driven by
power being supplied from the outside via the rotation con-
nector 215, thereby causing the propeller to rotate. By this,
the fan 2138 exhausts air inside the reaction bath 213 to the
outside of the reaction bath 213. The fan 2138 is an example
of a first fan. The fan 2138 generates a flow of air that cools
the substrate unit 2134.

[0085] The vent 2139 is provided, for example, at the bot-
tom of the reaction bath 213. The vent 2139 is a hole that
communicates the outside and the inside of the reaction bath
213. The number of vents 2139 may be one, or a plurality of
vents 2139 may be provided.

[0086] FIG. 8 is a diagram for explaining the flow of air
inside the reaction bath 213 shown in FIG. 3. In the area in
which the substrate unit 2134 is arranged, in response to the
air inside the reaction bath 213 being discharged to the out-
side of the reaction bath 213 via the fan 2138, the air below
the reaction bath 213 flows into the reaction bath 213 via the
vent 2139. By the air outside the reaction bath 213 continu-
ously flowing into the reaction bath 213, the substrate unit
2134 is cooled down.

[0087] Through the system control function 91, the con-
trol circuit 9 controls the setting and updating operation of
execution information based on the analysis request infor-
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mation, the moving operation of the specimen racks 221, the
rotating and dispensing operation of the specimen dispen-
sing arm 25, the rotating operation of the reagent rack, the
rotating and dispensing operation of the first reagent dispen-
sing arm 26, the rotating and dispensing operation of the
second reagent dispensing arm 27, the rotating and dispen-
sing operation of the reaction tube arm 28, etc. Through the
system control function 91, the control circuit 9 controls the
rotating operation of the reaction bath 213, the measurement
operation by the photometry port 2131, the heat generation
state of the heater 2136, the activation state of the fan 2138,
etc.

[0088] Hereinafter, the effect of the automatic analyzer 1
according to the present embodiment will be described.
[0089] The automatic analyzer 1 according to the present
embodiment includes the reaction bath 213, the plurality of
photometry ports 2131 fixed to the reaction bath 213, and
the driving mechanism 4. Each of the photometry ports 2131
includes the reaction tube holder 21311 that houses a mixed
solution of a specimen and a reagent, and the light source
21312 and the light receiver 21313 both serving as a photo-
metry portion that measures the mixed solution housed in
the reaction tube 211. The light source 21312 and the light
receiver 21313 are provided for each reaction tube holder
21311. The reaction bath 213 includes the plurality of photo-
metry ports 2131, and repeats rotating and stopping to con-
vey the reaction tube 211 held by the reaction tube holder
21311. The driving mechanism 4 causes the reaction bath
213 to rotate.

[0090] In the automatic analyzer 1 according to the pre-
sent embodiment with the above configuration, the reaction
bath 213 for the blood coagulation measurement to be per-
formed is formed into a circular shape, and is rotated by the
driving mechanism 4. A plurality of photometry portions
called the photometry ports 2131 are fixed to the inside of
the reaction bath 213, and the measurement is performed by
installing the disposable reaction tube 211 in each of the
photometry ports 2131. The measurement using the plural-
ity of photometry ports 2131 realizes improved examination
throughput as compared to the case of using only one photo-
metry portion. In addition, use of the rotary reaction bath
213 enables the reaction tubes 211 installed in the photome-
try ports 2131 to be conveyed. This enables dispersion of a
specimen and a reagent to each reaction tube 211 and instal-
lation and removal of each reaction tube 211 at a specific
position. This can simplify and downsize the configuration
and operation of the mechanism for dispensing specimens
and reagents into the reaction tubes 211 and the mechanism
for installing and removing the reaction tubes 211. That is,
this can simplify the operation of the mechanism for acces-
sing the reaction bath 213 configured to perform the blood
coagulation, optimize the number of units provided in the
automatic analyzer 1 and the size of the entire automatic
analyzer 1, and also improve the examination throughput.
[0091] The automatic analyzer 1 according to the present
embodiment further includes the substrate unit 2134. The
substrate unit 2134 is provided inside the reaction bath 213
and is connected to each of the plurality of photometry ports
2131. The substrate unit 2134 has the power supplying func-
tion of supplying power acquired from the power supply
provided outside the reaction bath 213 to each of the photo-
metry ports 2131 and the signal processing function of pro-
cessing signals acquired from the photometry ports 2131.

Oct. 5, 2023

[0092] The signal processing function has a function of,
for example, acquiring from each of the photometry ports
2131 an analog signal indicating a photometry result func-
tion at the corresponding photometry port 2131, a function
of amplifying the acquired analog signal, a function of con-
verting the amplified analog signal into a digital signal, and
a function of outputting the converted digital signal to the
outside of the reaction bath 213.

[0093] Each of the photometry ports 2131 and the external
units are connected together using the substrate unit 2134
connected to each of the photometry ports 2131. Thus, the
number of wires that connect between the external units and
the substrate unit 2134 is smaller than the number of wires
that connect between the substrate unit 2134 and the photo-
metry ports 2131. This can reduce the number of cables that
connect between the respective photometry ports 2131 and
the external units and the number of wires and contacts in
the rotation connector 215.

[0094] The automatic analyzer 1 according to the present
embodiment further includes the rotation connector 215 that
electrically connects between the external units of the reac-
tion bath 213 and the photometry ports 2131. For example, a
slip ring is used as the rotation connector 215. Use of the
rotation connector 215 enables transmission of power for
activating the photometry ports 2131 between the photome-
try ports 2131 rotating along with the reaction bath 213 and
the external units and transmission of an electric signal indi-
cating a photometry result at the corresponding photometry
port 2131.

[0095] The reaction bath 213 according to the present
embodiment further includes a heat suppressor that sup-
presses heat generated in the substrate unit 2134 from
being transferred to the photometry ports 2131. This config-
uration suppresses the heat generated in the substrate unit
2134 from affecting the constant temperature function for
the photometry ports 2131.

[0096] The reaction bath 213 according to the present
embodiment includes a heat insulator 2137 as a heat sup-
pressor. The heat insulator 2137 is made of a material with
low thermal conductivity and functions as a partition pro-
vided between each of the photometry ports 2131 and the
substrate unit 2134 inside the reaction bath 213. By the
heat insulator 2137 being provided, the space in which the
photometry ports 2131 are arranged and the space in which
the substrate unit 2134 is arranged are separated, and the
heat generated in the substrate unit 2134 is suppressed
from being transmitted to the photometry ports 2131.
[0097] The reaction bath 213 according to the present
embodiment includes, as a heat suppressor, the fan 2138
that exhausts air inside the reaction bath 213 to the outside
of the reaction bath 213, and the vent 2139 that causes air
outside the reaction bath 213 to flow into the reaction bath
213. By providing the fan 2138 and the vent 2139, an air
flow is generated inside the reaction bath 213, and the sub-
strate unit 2134 is cooled down by the generated air flow. By
the substrate unit 2134 being cooled, the heat generated in
the substrate unit 2134 is suppressed from being transferred
to the photometry ports 2131.

First Modification

[0098] A first modification of the embodiment will be
described. In this modification, the configuration of the
embodiment is modified as will be described below. The
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present modification is provided with, as a mechanism for
cooling the substrate unit 2134, a second fan configured to
cool down air outside the reaction bath 213, in addition to
the fan 2138 provided inside the reaction bath 213. Descrip-
tions of the structures, operations, and advantageous effects
similar to those of the embodiment will be omitted.

[0099] FIG. 9 is a diagram showing an internal configura-
tion of the coagulation reaction unit 21. FIG. 9 is a cross-
sectional view showing the coagulation reaction unit 21 in a
section that passes through the vicinity of the rotation axis of
the coagulation reaction unit 21 and is vertically parallel to
the coagulation reaction unit 21. As shown in FIG. 9, the
coagulation reaction unit 21 further includes, as the heat
suppressor, a fan 216 and a temperature sensor 217.

[0100] The fan 216 is provided outside the reaction bath
213, and causes air in the vicinity of the vent 2139 to flow.
For example, the fan 216 is arranged below the reaction bath
213. The fan 216 is attached to, for example, the inner wall
of the analysis mechanism 2 located in the vicinity of the
coagulation reaction unit 21. The fan 216 may be fixed to
the supporter 212. Under the control of the control circuit 9,
the fan 216 cools air present in the space below the reaction
bath 213 by circulating it. For example, the fan 216 sends air
present in the space below the reaction bath 213 to the out-
side, thereby circulating air present in the space below the
reaction bath 213. By air present in the space below the
reaction bath 213 being cooled, the cooled air passes
through the vent 2139 to flow into the reaction bath 213.
The fan 216 is an example of a second fan.

[0101] The temperature sensor 217 is a sensor that detects
a temperature of ambient air. For example, the fan 216 is
fixed to the supporter 212 below the reaction bath 213.
The temperature sensor 217 detects a temperature of air
cooled by the fan 216. As the temperature sensor 217, for
example, a thermistor, a resistance temperature detector, a
thermocouple, a temperature sensor IC, etc., are used. The
temperature sensor 217 outputs information on the mea-
sured temperature to the control circuit 9.

[0102] The control circuit 9 controls the activation state of
the fan 216 in accordance with a detection result by the tem-
perature sensor 217. For example, in the case where the tem-
perature detected by the temperature sensor 217 is equal to
or smaller than a set value, the control circuit 9 determines
that air for use in cooling the substrate unit 2134 has a suffi-
ciently low temperature, and brings the fan 216 to a stop
state. On the other hand, in the case where the temperature
detected by the temperature sensor 217 exceeds the set
value, the control circuit 9 determines that air for use in
cooling the substrate unit 2134 has been warmed, and acti-
vates the fan 216 to cool the air for use in cooling the sub-
strate unit 2134. The control circuit 9 is an example of the
controller.

[0103] Hereinafter, the advantageous effects of the auto-
matic analyzer 1 according to the present modification will
be described.

[0104] The automatic analyzer 1 according to the present
embodiment aspirates air below the reaction bath 213 using
the vent 2139, and cools the substrate unit 2134 using the
aspirated air. Therefore, in the case where heat is accumu-
lated within the automatic analyzer 1 and the air itself for
use in cooling is warm, the cooling effects on the substrate
unit 2134 are undesirably decreased.

[0105] The automatic analyzer 1 according to the present
modification further includes the fan 216 provided outside
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the reaction bath 213 and configured to cause air in the vici-
nity of the vent 2139 to flow. By the fan 216 being provided,
air for use in cooling the substrate unit 2134 circulates,
thereby preventing the accumulation of heat inside the auto-
matic analyzer 1. This can inhibit the increase in tempera-
ture of air for use in cooling the substrate unit 2134, thereby
improving the capacity of cooling the substrate unit 2134.
[0106] The automatic analyzer 1 according to the present
modification includes the temperature sensor 217 config-
ured to detect a temperature of air in the vicinity of the
vent 2139, and the control circuit 9 configured to control
the activation state of the fan 216 in accordance with the
temperature detected by the temperature sensor 217. For
example, by causing the temperature sensor 217 to monitor
a temperature of air for use in cooling the substrate unit
2134 and by activating the fan 216 only in the case where
the temperature of air exceeds a set value, the capacity of
cooling the substrate unit 2134 can be improved effectively
with less power.

[0107] The fan 216 may be activated all the time while the
measurement is performed in the coagulation reaction unit
21 without controlling the fan 216 using the temperature
sensor 217. In this case, the temperature sensor 217 may
be omitted.

[0108] Furthermore, the temperature sensor 217 may be
arranged inside the reaction bath 213. In this case, the tem-
perature sensor 217 detects a temperature of air that has flo-
wed into the reaction bath 213 through the vent 2139, and
outputs a result of the detection to the control circuit 9 via
the rotation connector 215. The control circuit 9 controls the
activation state of the fan 216 in accordance with a tempera-
ture of air that has flowed into the reaction bath 213, thereby
inhibiting the increase in temperature of air for use in cool-
ing the substrate unit 2134.

Second Modification

[0109] A second modification of the embodiment will be
described. In this modification, the configuration of the
embodiment is modified as will be described below. The
present modification is provided with, as a mechanism for
cooling the substrate unit 2134, a fence for retaining air in
the space below the reaction bath in addition to the fan 2138
provided inside the reaction bath 213. Descriptions of the
configurations, operations, and advantageous effects similar
to those of the embodiment will be omitted.

[0110] FIG. 10 is a diagram showing an internal configura-
tion of the coagulation reaction unit 21. FIG. 10 is a cross-
sectional view showing the coagulation reaction unit 21 in a
section that passes through the vicinity of the rotation axis of
the coagulation reaction unit 21 and is vertically parallel to
the coagulation reaction unit 21. As shown in FIG. 10, the
coagulation reaction unit 21 includes, as the heat suppressor,
a storage 218, a fan 219, and a temperature sensor 2110.
[0111] The storage 218 is provided outside the reaction
bath 213. For example, the storage 218 is fixed to the sup-
porter 212 (not shown) below the reaction bath 213. The
storage 218 stores air that will flow into the reaction bath
213 through the vent 2139. The storage 218 is formed of a
fence surrounding air that will flow into the reaction bath
213 via the vent 2139. The fence forming the storage 218
is formed of, for example, a metal plate.

[0112] The fan 219 is attached to the storage 218. The fan
219 causes air outside the storage 218 to flow into the sto-
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rage 218, thereby reducing the accumulation of heat inside
the storage 218 and inhibiting the increase in temperature of
air for use in cooling the substrate unit 2134. The air that has
flowed into the storage 218 flows into the reaction bath 213
through the vent 2139 and is used for cooling the substrate
unit 2134. The fan 219 is an example of a third fan.

[0113] The temperature sensor 2110 is a sensor attached to
the inside of the storage 218 and configured to detect a tem-
perature of air inside the storage 218. As the temperature
sensor 2110, for example, a thermistor, a resistance tempera-
ture detector, a thermocouple, a temperature sensor IC, etc.,
are used. The temperature sensor 2110 outputs information
on the detected temperature to the control circuit 9.

[0114] The control circuit 9 controls the activation state of
the fan 219 in accordance with a detection result by the tem-
perature sensor 2110. For example, in the case where the
temperature detected by the temperature sensor 2110 is
equal to or smaller than a set value, the control circuit 9
determines that air inside the storage 218 has a sufficiently
low temperature, and brings the fan 216 to a stop state. On
the other hand, in the case where the temperature detected
by the temperature sensor 2110 exceeds the set value, the
control circuit 9 determines that air inside the storage 218
has been warmed, and activates the fan 219. The control
circuit 9 is an example of the controller.

[0115] Hereinafter, the advantageous effects of the auto-
matic analyzer 1 according to the present modification will
be described.

[0116] The automatic analyzer 1 according to the present
modification further includes the storage 218 provided out-
side the reaction bath 213 and configured to store air that
will flow into the reaction bath 213 through the vent 2139,
and the fan 219 provided in the storage 218 and configured
to cause air outside the storage 218 to flow into the storage
218. By the fan 219 being provided in the storage 218 in
which air for use in cooling the substrate unit 2134 is stored,
the air for use in cooling the substrate unit 2134 can be
replaced effectively, thereby improving the capacity of cool-
ing the substrate unit 2134.

[0117] Furthermore, the automatic analyzer 1 according to
the present modification includes the temperature sensor
2110 configured to detect a temperature of air inside the
storage 218, and the control circuit 9 configured to control
the activation state of the fan 219 in accordance with the
temperature detected by the temperature sensor 2110. For
example, by causing the temperature sensor 2110 to monitor
a temperature of air inside the storage 218 and by activating
the fan 219 only in the case where the temperature of air
exceeds a set value, the capacity of cooling the substrate
unit 2134 can be improved effectively with less power.
[0118] The fan 219 may be activated all the time while the
measurement is performed in the coagulation reaction unit
21 without controlling the fan 219 using the temperature
sensor 2110. In this case, the temperature sensor 2110 may
be omitted.

[0119] Furthermore, the temperature sensor 2110 may be
arranged inside the reaction bath 213. In this case, the tem-
perature sensor 2110 detects a temperature of air that has
been introduced into the storage 218 by the fan 219 and
caused to flow into the reaction bath 213 through the vent
2139, and outputs a result of the detection to the control
circuit 9 through the rotation connector 215. The control
circuit 9 controls the activation state of the fan 219 in accor-
dance with a temperature of air that has flowed into the reac-
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tion bath 213, thereby inhibiting the increase in temperature
of air for use in cooling the substrate unit 2134.

Third Modification

[0120] A third modification of the embodiment will be
described. In this modification, the configuration of the
embodiment is modified as will be described below. In the
present modification, an area in which heating elements are
arranged in a concentrated manner is provided on the sub-
strate, and a mechanism for cooling the substrate unit 2134
is arranged in the vicinity of this area. Descriptions of the
configurations, operations, and advantageous effects similar
to those of the embodiment will be omitted.

[0121] FIG. 11 is a diagram showing an internal configura-
tion of the coagulation reaction unit 21 according to the pre-
sent modification. FIG. 11 is a cross-sectional view showing
the coagulation reaction unit 21 in a section that passes
through the vicinity of the rotation axis of the coagulation
reaction unit 21 and is vertically parallel to the coagulation
reaction unit 21.

[0122] As shown in FIG. 11, the second substrate 2133
forming the substrate unit 2134 is provided with a heating
concentrator 21331. In the heating concentrator 21331, ele-
ments arranged on the second substrate 2133 are arranged in
a concentrated manner. By this, the amount of heat gener-
ated in the heating concentrator 21331 becomes larger than
that of the remaining area on the second substrate 2133
while the measurement in the coagulation reaction unit 21
is performed.

[0123] The fan 2138 is provided in the vicinity of the heat-
ing concentrator 21331, and under the control of the control
circuit 9, cools the heating concentrator 21331. The fan
2138 is arranged in such a manner as to cool the heating
concentrator 21331 in a concentrated manner by sending
air toward the heating concentrator 21331. For example,
on the bottom surface of the reaction bath 213, the fan
2138 is arranged directly below the heating concentrator
21331, as shown in FIG. 11. The fan 2138 may be arranged
above or beside the substrate unit 2134 as long as the fan
2138 can cool the heating concentrator 21331 in a concen-
trated manner. Furthermore, the fan 2138 circulates air
inside the reaction bath 213 by flowing air outside the reac-
tion bath 213 into the reaction bath 213.

[0124] Hereinafter, the advantageous effects of the auto-
matic analyzer 1 according to the present modification will
be described.

[0125] In the automatic analyzer 1 according to the pre-
sent modification, the second substrate 2133 of the substrate
unit 2134 is provided with the heating concentrator 21331 in
which heat generating elements are arranged in a concen-
trated manner. The fan 2138 is provided in the vicinity of
the heating concentrator 21331. This configuration enables
the heating concentrator 21331 having the heat generating
elements arranged in a concentrated manner to be cooled by
the fan 2138 in a concentrated manner, so that the capacity
of cooling the substrate unit 2134 can be improved.

Fourth Modification

[0126] A fourth modification of the embodiment will be
described. In this modification, the configuration of the
embodiment is modified as will be described below.
Descriptions of the configurations, operations, and advanta-
geous effects similar to those of the embodiment will be
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omitted. In the present modification, one of the power sup-
plying function and the signal processing function, which
are both installed in the substrate unit 2134 in the above
embodiment, is installed in the substrate unit 2134 and the
other function is installed in an external unit. For example,
the power supplying function for each of the photometry
ports 2131 may be installed in the power supply device
instead of the substrate unit 2134. Alternatively, for exam-
ple, the signal processing function for each of the photome-
try ports 2131 may be installed in the analysis circuit 3
instead of the substrate unit 2134.

Fifth Modification

[0127] A fifth modification of the embodiment will be
described. In this modification, the configuration of the
embodiment is modified as will be described below.
Descriptions of the configurations, operations, and advanta-
geous effects similar to those of the fifth embodiment will be
omitted. In the present modification, the power supplying
function and the signal processing function, which are both
installed in the substrate unit 2134 in the above embodi-
ment, are both installed in the external unit. For example,
the power supplying function for each of the photometry
ports 2131 may be installed in the power source device
instead of the substrate unit 2134, and the signal processing
function for each of the photometry ports 2131 may be
installed in the analysis circuit 3 instead of the substrate
unit 2134. The substrate unit 2134 may be omitted.

Sixth Modification

[0128] A sixth modification of the embodiment will be
described. Descriptions of the configurations, operations,
and advantageous effects similar to those of the embodiment
will be omitted. In this modification, the configuration of the
embodiment is modified as will be described below. In the
present modification, the fan 2138 rotates in the reverse
direction from that of the present embodiment, and causes
air outside the reaction bath 213 to flow into the reaction
bath 213. Then, air flows in the reverse direction from the
direction of air flow shown in FIG. 8. Air inside the reaction
bath 213 is exhausted to the outside of the reaction bath 213
through the vent 2139.

[0129] According to the present embodiment also, by the
air outside the reaction bath 213 continuously flowing into
the reaction bath 213, the substrate unit 2134 is cooled
down.

[0130] According to at least one of the above-described
embodiments, examination throughput by the automatic
analyzer can be improved.

[0131] While certain embodiments have been described,
these embodiments have been presented by way of example
only, and are not intended to limit the scope of the inven-
tions. Indeed, the novel embodiments described herein may
be embodied in a variety of other forms; furthermore, var-
ious omissions, substitutions and changes in the form of the
embodiments described herein may be made without depart-
ing from the spirit of the inventions. The accompanying
claims and their equivalents are intended to cover such
forms or modifications as would fall within the scope and
spirit of the inventions.

[0132] In relation to the foregoing embodiments, etc., the
following disclosures are additionally given, which set forth
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some of the various aspects of the inventions and alternative
features thereof.

(Additional Note 1)

[0133] An automatic analyzer comprising: a plurality of
reaction tube holders each configured to hold a reaction
tube housing a mixed solution of a specimen and a reagent;
a plurality of photometry portions respectively provided
with respect to the reaction tube holders and each configured
to perform photometry on the mixed solution housed in the
reaction tube; a reaction bath including the reaction tube
holders and the photometry portions and configured to
repeat rotating and stopping to thereby convey the reaction
tube held by each of the reaction tube holders; and a driver
configured to rotate the reaction bath.

(Additional Note 2)

[0134] The automatic analyzer may further comprise a
first unit fixed to an inside of the reaction bath and con-
nected to each of the photometry portions, wherein the first
unit may include at least one of a first function for supplying
power acquired from a power source to each of the photo-
metry portions, or a second function for processing a signal
acquired from each of the photometry portions.

(Additional Note 3)

[0135] The automatic analyzer may further comprise a
rotation connector configured to electrically connect
between a second unit provided outside the reaction bath,
and the first unit.

[0136] The rotation connector electrically connects
between the second unit and each of the photometry por-
tions via the first unit. The rotation connector supplies elec-
tric power for activating respective devices provided in the
reaction bath from the outside of the coagulation reaction
bath, and outputs signals and data generated by the respec-
tive devices provided in the reaction bath to the outside of
the coagulation reaction bath.

[0137] The rotation connector is a connector that can pro-
vide electrical connection between a rotating body and a
fixed object. The rotation connector may be a slip ring.
[0138] The first unit may be a substrate formed into a disc
shape with its center being open.

[0139] The automatic analyzer may further comprise a
flexible printed circuit configured to electrically connect
between the first unit and one of the photometry portions.
Power supplied from the outside to the reaction bath via the
rotation connector is supplied to the respective photometry
portions via the first unit and the flexible printed circuit.
[0140] The second unit may include one or more of: an
analysis mechanism configured to sequentially measure
optical property values of the mixed solution of the speci-
men or the standard solution and the reagent; an analysis
circuit configured to generate calibration data and analysis
data on coagulation of the blood sample by analyzing the
standard data and the subject data generated by the analysis
mechanism; a control circuit configured to function as a cen-
ter of the automatic analyzer; and a power supply device
configured to supply power to each of the mechanisms of
the automatic analyzer.
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(Additional Note 4)

[0141] Wires that connect between the second unit pro-
vided outside the reaction bath and the first unit may be
smaller in number than wires that connect between the first
unit and each of the photometry portions. Use of the first
image can reduce the number of cables for connecting
between the reaction bath and the external units and the
number of wires and contacts in the rotation connector.
Furthermore, transmission of digital data from the first unit
to the outside may be performed by serial communication.

(Additional Note 5)

[0142] The second function may include: a function of
acquiring from each of the photometry portions an analog
signal indicating a photometry result by the corresponding
photometry portion; a function of amplifying the acquired
analog signal; a function of converting the amplified analog
signal to a digital signal; and a function of outputting the
converted digital signal to the second unit.

(Additional Note 6)

[0143] The automatic analyzer may further comprise a
heat suppressor configured to suppress heat generated in
the first unit from being transferred to the photometry
portions.

(Additional Note 7)

[0144] The heat suppressor may be made of a material
with low thermal conductivity and including a partition pro-
vided between the photometry portions and the first unit
inside the reaction bath.

(Additional Note 8)

[0145] The heat suppressor may include a first fan config-
ured to generate a flow of air for cooling the first unit.

(Additional Note 9)

[0146] The heat suppressor may include a vent for allow-
ing air outside the reaction bath to flow into the reaction
bath, and the first fan may exhaust air inside the reaction
bath to an outside of the reaction bath.

(Additional Note 10)

[0147] The heat suppressor may include a vent for allow-
ing air outside the reaction bath to flow into the reaction
bath, and the first fan may cause air outside the reaction
bath to flow into the reaction bath.

(Additional Note 11)

[0148] The automatic analyzer may further comprise a
second fan provided outside the reaction bath and config-
ured to cause air in a vicinity of the vent to flow.

(Additional Note 12)

[0149] The automatic analyzer may further comprise: a
sensor configured to detect a temperature of air in the vici-
nity of the vent; and a controller configured to control an
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activation state of the second fan in accordance with a detec-
tion result by the sensor.

(Additional Note 13)

[0150] The automatic analyzer may further comprise: a
storage provided outside the reaction bath and configured
to store air which is to flow into the reaction bath through
the vent; and a third fan provided in the storage and config-
ured to cause air outside the storage to flow into the storage.

(Additional Note 14)

[0151] The automatic analyzer may further comprise: a
sensor configured to detect a temperature of air inside the
storage; and a controller configured to control an activation
state of the third fan in accordance with a detection result by
the sensor.

(Additional Note 15)

[0152] The first unit may include a heating concentrator in
which heat generating elements are arranged in a concen-
trated manner, and the fan may be provided in a vicinity of
the heating concentrator.

(Additional Note 16)

[0153] The first unit may include one of the first function
and the second function, and the second unit may include
another one of the first function and the second function,
which is different from the one included in the first unit.

(Additional Note 17)

[0154] The rotation connector may electrically connect
between the first unit and the second unit through contact
between solid forms.

(Additional Note 18)

[0155] The rotation connector may electrically connect
between the first unit and the second unit through contact
via liquid metal.

(Additional Note 19)

[0156] The rotation connector may include a slip ring con-
figured to provide electrical connection through contact
between solid forms.

(Additional Note 20)

[0157] The rotation connector may electrically connect
between the second unit and the first fan.

(Additional Note 21)

[0158] An automatic analyzer comprising: a plurality of
reaction tube holders each configured to hold a reaction
tube housing a mixed solution of a specimen and a reagent;
a plurality of photometry portions respectively provided
with respect to the reaction tube holders and each configured
to perform photometry on the mixed solution housed in the
reaction tube; a reaction bath including the reaction tube
holders and the photometry portions and configured to
repeat rotating and stopping to thereby convey the reaction
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tube held by the reaction tube holders; a driver configured to
rotate the reaction bath; a processing unit provided outside
the reaction bath; and a rotation connector configured to
connect between the photometry portions and the processing
unit.

(Additional Note 22)

[0159] An automatic analyzer may comprise: a plurality of
reaction tube holders each configured to hold a reaction tube
housing a mixed solution of a specimen and a reagent; a
plurality of photometry portions respectively provided
with respect to the reaction tube holders and each configured
to perform photometry on the mixed solution housed in the
reaction tube; a reaction bath including the reaction tube
holders and the photometry portions and configured to rotate
to thereby convey the reaction tube held by each of the reac-
tion tube holders; and a driver configured to rotate the reac-
tion bath.

(Additional Note 23)

[0160] The automatic analyzer may further comprise a
first unit fixed to the reaction bath and connected to each
of the photometry portions. The first unit includes at least
one of a first function for supplying power acquired from a
power source to each of the photometry portions, or a sec-
ond function for processing a signal acquired from each of
the photometry portions.

What is claimed is:

1. An automatic analyzer comprising:

aplurality of reaction tube holders each configured tohold a
reaction tube housing a mixed solution of a specimen and
areagent;

a plurality of photometry portions respectively provided
with respect to the reaction tube holders and each config-
ured to perform photometry on the mixed solution
housed in the reaction tube;

a reaction bath including the reaction tube holders and the
photometry portions and configured to repeat rotating
and stopping to thereby convey the reaction tube held
by each of the reaction tube holders; and

a driver configured to rotate the reaction bath.

2. The automatic analyzer according to claim 1, further
comprising a first unit fixed to an inside of the reaction bath
and connected to each of the photometry portions,

wherein the first unit includes at least one of a first function
of supplying power acquired from a power source to each
of the photometry portions, or a second function of pro-
cessing a signal acquired from each of the photometry
portions.

3. The automatic analyzer according to claim 2, further
comprising a rotation connector configured to electrically
connect between a second unit provided outside the reaction
bath and the second unit.

4. The automatic analyzer according to claim 2, wherein
wires that connect between the second unit provided outside
the reaction bath and the first unit are smaller in number than
wires that connect between the firstunit and each of the photo-
metry portions.

5. The automatic analyzer according to claim 4, wherein the
second function includes:
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a function of acquiring from each of the photometry por-
tions an analog signal indicating a photometry result by
the corresponding photometry portion;

a function of amplifying the acquired analog signal;

a function of converting the amplified analog signal to a
digital signal; and

a function of outputting the converted digital signal to the
second unit.

6. The automatic analyzer according to claim 4, further
comprising a heat suppressor configured to suppress heat gen-
erated in the first unit frombeing transferred to the photometry
portions.

7. The automatic analyzer according to claim 6, wherein the
heat suppressor is made of a material with low thermal con-
ductivity and includes a partition provided between the photo-
metry portions and the first unit inside the reaction bath.

8. The automatic analyzer according to claim 6, wherein the
heat suppressor includes a first fan configured to generate a
flow of air for cooling the first unit.

9. The automatic analyzer according to claim 8, wherein the
heat suppressor includes a vent for allowing air outside the
reaction bath to flow into the reaction bath, and

the first fan exhausts air inside the reaction bath to an out-
side of the reaction bath.

10. The automatic analyzer according to claim 9, further
comprising a second fan provided outside the reaction bath
and configured to cause air in a vicinity of the vent to flow.

11. The automatic analyzer according to claim 10, further
comprising:

asensor configured to detect a temperature of air in the vici-
nity of the vent; and

a controller configured to control an activation state of the
second fan in accordance with a detection result by the
Sensor.

12. The automatic analyzer according to claim 9, further

comprising:

a storage provided outside the reaction bath and configured
to store air which is to flow into the reaction bath through
the vent; and

a third fan provided for the storage and configured to cause
air outside the storage to flow into the storage.

13. The automatic analyzer according to claim 12, further

comprising:

a sensor configured to detect a temperature of air inside the
storage; and

a controller configured to control an activation state of the
third fan in accordance with a detection result by the
Sensor.

14. The automatic analyzer according to claim 9, wherein
the first unit includes a heating concentrator in which heat
generating elements are arranged in a concentrated manner,
and

the first fan is provided in a vicinity of the heating
concentrator.

15. The automatic analyzer according to claim 3, wherein
the first unit includes one of the first function and the second
function, and

the second unit includes another one of the first functionand
the second function, which 1s different from the one
included in the first unit.

16. The automatic analyzer according to claim 3, wherein

the rotation connector electrically connects between the first
unit and the second unit through contact between solid forms.
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