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(54) Sample processing apparatus and method for transporting rack

(57) A sample processing apparatus, comprising: a
plurality of sample processing units each configured to
process a sample; at least one transport device config-
ured to provide a transport path along which a rack is
transported to or from one of the plurality of sample
processing units, wherein a rack comprises a plurality of
positions configured to hold containers thereat, and at

least some of the positions are correlated to at least some
of the sample processing units; a controller comprising
at least one processor and at least one memory that
stores computer programs executed by the at least one
processor to: direct the at least one transport device to
transport the rack to deliver a container held therein to a
sample processing unit correlated to a position of the
container at which the container is held in the rack.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a sample
processing apparatus which includes a plurality of sam-
ple processing units and a transport device transporting
a rack capable of holding containers to the plurality of
sample processing units, and a method for transporting
a rack.

BACKGROUND

[0002] Conventionally, there have been known a sam-
ple processing apparatus which transport a rack holding
containers to a plurality of sample processing sections.
[0003] For example, in Japanese Patent Publication
No. 2009/270869, there is disclosed an automatic ana-
lyzer which includes: a plurality of analysis units; a trans-
port line transporting a rack which holds containers each
containing a sample or a cleaning liquid to the analysis
units; a rack supply section supplying a rack to the trans-
port line; and a computer for overall management. In this
automatic analyzer, the computer for overall manage-
ment displays a setting screen for setting a transport des-
tination of a rack in which a container containing a clean-
ing liquid is held. A user operates an operating section
to set the transport destination of the rack via the setting
screen before installing the rack in the automatic analyz-
er. After that, the rack is transported, by the transport
line, to the analysis unit set as the transport destination.
[0004] However, in the automatic analyzer described
in Japanese Patent Publication No. 2009/270869, a user
is required to operate the operating section in order to
set the analysis unit to be the transport destination of the
rack via the setting screen. Accordingly, a bothersome
work burden is imposed on the user.
[0005] The invention is contrived in view of the prob-
lem, and an object thereof is to provide a sample process-
ing apparatus which can reduce the working burden on
a user and a method for transporting a rack.

SUMMARY

[0006] The scope of the invention is defined solely by
the appended claims, and is not affected to any degree
by the statements within this summary.
[0007] A first aspect of the present invention is a sam-
ple processing apparatus, comprising: a plurality of sam-
ple processing units each configured to process a sam-
ple; at least one transport device configured to provide
a transport path along which a rack is transported to or
from one of the plurality of sample processing units,
wherein a rack comprises a plurality of positions config-
ured to hold containers thereat, and at least some of the
positions are correlated to at least some of the sample
processing units; a controller comprising at least one
processor and at least one memory that stores computer

programs executed by the at least one processor to: di-
rect the at least one transport device to transport the rack
to deliver a container held therein to a sample processing
unit correlated to a position of the container at which the
container is held in the rack.
[0008] According to this configuration, by simply plac-
ing a container in any holding position in a rack by a user,
the rack is transported to a sample processing unit cor-
responding to the holding position in which the container
is placed. Accordingly, it is possible to transport the rack
to a desired sample processing unit while reducing a work
burden on the user.
[0009] Preferably, the at least some of the positions in
the rack are correlated to positions along the transport
path of the at least some of the sample processing units.
According to this configuration, since a sample process-
ing unit to be a transport destination of the rack is deter-
mined according to the arrangement of a plurality of sam-
ple processing units, it is possible to transport the rack
to a target sample processing unit even when the ar-
rangement of the plurality of sample processing units is
changed.
[0010] Preferably, the at least some of the positions in
the rack are lined in an order correlated to an order in
which the at least some of the sample processing units
are positioned along the transport path. According to this
configuration, a user can easily identify which holding
position and which sample processing unit correspond
to each other.
[0011] Preferably, the orders of the at least some of
the positions in the rack and the positions of the at least
some of the sample processing units are defined similarly
by sequential numbers counted from upstream towards
downstream of the transport path, and correlations be-
tween the at least some of the positions in the rack and
the positions of the at least some of the sample process-
ing are established by same numbers of the orders. Ac-
cording to this configuration, since sample processing
units and holding positions correspond to each other in
an order of the transport direction, a user can intuitively
identify which holding position and which sample
processing unit correspond to each other.
[0012] Preferably, after directing the at least one trans-
port device to transport the rack to deliver a first container
held therein to a first sample processing unit correlated
to a position of the first container, the controller directs
the at least one transport device to transport the rack
from the first sample processing unit to deliver a second
container held therein to a second sample processing
unit correlated to a position of the second container at
which the second container is held in the rack. According
to this configuration, it is possible to continuously supply
containers to a plurality of sample processing units by
using a rack.
[0013] Preferably, the at least one memory stores a
program executable by the processor to direct the at least
one transport device to transport the rack to deliver a
container held therein to a sample processing unit deter-
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mined based on an identification information attached to
the container.
[0014] Preferably, the container may contain one of a
sample for retesting, a cleaning liquid and a control sam-
ple. According to this configuration, for example, when
the re-testing is to be performed in a sample processing
unit different from a sample processing unit in which a
first testing has been performed, the sample processing
unit can be easily designated as the transport destination.
[0015] Preferably, the at least one memory stores a
program executable by the processor to direct the at least
one transport device to transport the rack to a sample
processing unit correlated to the rack. According to this
configuration, since the transport destination of the rack
can be designated simply by changing the rack to be
transported, it is possible to further reduce a work burden
on a user.
[0016] Preferably, the at least one memory stores a
program executable by the processor to direct a sample
processing unit to perform, on a sample in a container to
be delivered to the sample processing unit, processing
of a type determined by a type of a rack which holds the
container. According to this configuration, since the
processing content to be performed by the sample
processing unit can be changed simply by changing the
rack to be transported, it is possible to further reduce a
work burden on a user.
[0017] Preferably, the rack is of a type holding a con-
tainer containing a cleaning liquid, and the processor di-
rects the sample processing unit to perform cleaning us-
ing the cleaning liquid.
[0018] Preferably, the rack is of a type holding a con-
tainer containing a control sample, and the processor
directs the sample processing unit to perform a quality
control measurement, using the control sample.
[0019] Preferably, the sample processing apparatus
further comprises a reading device configured to read,
from the rack, information which indicates the type of the
rack, wherein the controller identifies the rack based on
the information read by the reading device.
[0020] Preferably, the rack has an area showing the
type of processing to be performed thereon by the sample
processing unit. According to this configuration, it is pos-
sible to easily select the rack according to the operation
content to be performed by a sample processing section
which is a rack transport destination.
[0021] Preferably, the area is colored according to the
type of processing to be performed. According to this
configuration, it is possible to more easily identify the rack
than in a case in which the rack is identified by the shape,
color, or the like of the rack.
[0022] A second aspect of the present invention is a
method for transporting a rack to or from one of a plurality
of sample processing units through a transport path
formed by at least one transport device, wherein a rack
comprises a plurality of positions configured to hold con-
tainers thereat, the method comprising computer execut-
able steps performed by a processor of a computer sys-

tem to implement: determining a position of a container
held in the rack, wherein at least some of the positions
in the rack are correlated to at least some of the sample
processing units; and directing the at least one transport
device to transport the rack to deliver the container held
therein to a sample processing unit correlated to the po-
sition of the container.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023]

Fig. 1 is a plan view schematically showing the con-
figuration when a sample processing apparatus ac-
cording to an embodiment is viewed from the upper
side;
Fig. 2A is a view showing a container according to
the embodiment, and Fig. 2B is a view showing the
configuration of a rack;
Fig. 3 is a plan view showing the configuration when
an insertion unit and an output unit according to the
embodiment are viewed from the upper side;
Fig. 4 is a plan view showing the configuration when
a transport unit according to the embodiment is
viewed from the upper side;
Fig. 5 is a diagram schematically showing the mutual
connection relationships between each unit (appa-
ratus) in the sample processing apparatus according
to the embodiment;
Fig. 6 is a diagram showing the outline of the con-
figurations of a transport controller, the output unit,
and the insertion unit according to the embodiment;
Fig. 7 is a diagram showing the outline of the con-
figurations of the transport unit, a measuring unit,
and an information processing unit according to the
embodiment;
Fig. 8 is a diagram showing the outline of the con-
figurations of the transport unit and a smear prepa-
ration apparatus according to the embodiment;
Fig. 9 is a diagram showing the configuration of the
rack ID of a special rack according to the embodi-
ment;
Figs. 10A and 10B are flowcharts showing a process
in the transport controller according to the embodi-
ment;
Fig. 11 is a diagram logically showing the information
which is written onto a hard disk of the transport con-
troller according to the embodiment;
Fig. 12 is a flowchart showing a process of "deter-
mining the transport destination of a special rack"
according to the embodiment;
Figs. 13A to 13G are diagrams explaining to which
unit (apparatus) the container held in a special rack
according to the embodiment is transported;
Fig. 14A is a flowchart showing a process in the
transport controller according to the embodiment,
and Fig. 14B is a flowchart showing a process in the
information processing unit;
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Fig. 15A is a flowchart showing a process in the
transport unit according to the embodiment, and Fig.
15B is a flowchart showing a process in the smear
preparation apparatus;
Fig. 16A is a flowchart showing a process in the
transport unit according to the embodiment, and Fig.
16B is a flowchart showing a process in the smear
preparation apparatus;
Fig. 17 is a flowchart showing a process of "deter-
mining a special operation" according to the embod-
iment;
Fig. 18 is a diagram showing a rack of which the
operation content can be identified by color of a mod-
ified example according to the embodiment; and
Figs. 19A to 19G are diagrams explaining to which
unit (apparatus) the container held in a special rack
is transported in a modified example of the sample
processing apparatus according to the embodiment.

DETAILED DESCRIPTION OF THE EMBODIMENT

[0024] This embodiment relates to a sample process-
ing apparatus for performing examination and analysis
relating to blood to which the invention is applied. The
sample processing apparatus according to this embodi-
ment includes three measuring units and one smear
preparation apparatus. In the three measuring units,
blood analysis is performed in parallel, and when it is
necessary to prepare a smear based on the analysis re-
sult, the smear preparation apparatus prepares a smear.
[0025] Hereinafter, the sample processing apparatus
according to this embodiment will be described with ref-
erence to the drawings.
[0026] Fig. 1 is a plan view schematically showing the
configuration when a sample processing apparatus 1 is
viewed from the upper side. The sample processing ap-
paratus 1 includes a recovery unit 21, an insertion unit
22, an output unit 23, transport units 31 to 34, three meas-
uring units 41, an information processing unit 42, a smear
preparation apparatus 5, and a transport controller 6. In
addition, the sample processing apparatus 1 according
to this embodiment is connected to a host computer 7
via a communication network so as to communicate
therewith.
[0027] The recover unit 21, the insertion unit 22, and
the output unit 23 are each configured so as to be able
to place a plurality of racks L capable of holding ten con-
tainers T therein.
[0028] Fig. 2A is a perspective view showing the ap-
pearance of a container T. Fig. 2B is a perspective view
showing the appearance of a rack L holding ten contain-
ers T. In Fig. 2B, the directions (the forward and back-
ward, and rightward and leftward directions in Fig. 1)
when the rack L is placed in the insertion unit 22 are also
shown.
[0029]  Referring to Fig. 2A, the container T is a tubular
container made of glass or a synthetic resin having trans-
lucency and the upper end thereof is opened. A blood

sample collected from a patient is contained therein and
the opening at the upper end is sealed by a cap section
CP. A barcode label BL1 is adhered to the side surface
of the container T. A barcode showing a container ID is
printed on the barcode label BL1.
[0030] Referring to Fig. 2B, in the rack L, ten holding
sections are formed at holding positions 1 to 10 as shown
in the drawing so as to hold ten containers T in parallel
in a vertical state (erect state). In addition, a barcode
label BL2 is adhered to the rear side surface of the rack
L as shown in the drawing. A barcode showing a rack ID
is printed on the barcode label BL2. The rack ID includes
6-digit information (letters, numbers, or symbols).
[0031] A cleaning liquid or an accuracy control sample
(quality control sample) other than a sample may be con-
tained in a container T. A container T containing a sample
may be subjected to a first measurement and then may
be subjected to a second or subsequent measurement.
A case in which a cleaning liquid or an accuracy control
sample (quality control sample) is contained in a contain-
er T and a case in which a sample (hereinafter, referred
to as a "sample for re-examination") to be subjected to
second or subsequent measurement is contained will be
described later. Hereinafter, first, a case in which a sam-
ple (hereinafter, referred to as a "normal sample") to be
subjected to a first measurement is contained in a con-
tainer T and only containers T containing normal samples
are held in a rack L will be described.
[0032] Returning to Fig. 1, the recover unit 21 accom-
modates racks L which are recovered through a recovery
line to be described later. The insertion unit 22 accom-
modates racks L which are inserted by a user and outputs
the accommodated racks L to the output unit 23. The
output unit 23 includes a barcode reading section 232
for reading the rack ID of a rack L and the container ID
of a container T. The barcode reading section 232 is pro-
vided with an optical sensor 232s (see Fig. 3) for detect-
ing a container T. When a rack L output from the insertion
unit 22 reaches a position at which a barcode is read by
the barcode reading section 232, the presence or ab-
sence of a container T is detected by the optical sensor
232s, and then a rack ID is read out from a barcode label
BL2 and a container ID is read out from a barcode label
BL1. The read out rack ID is transmitted to the transport
controller 6. In addition, the read out container ID is trans-
mitted to the transport controller 6 in association with the
holding position number of the container T. The rack ID
of the rack L and the container IDs of the containers T
associated with the holding positions in the rack L are
collectively referred to as "rack information". In addition,
the output unit 23 outputs a rack L in which the barcode
reading has been completed to the transport unit 31. The
holding positions 1 to 10 in the rack L are positioned at
the optical sensor 232s in a predetermined order. Ac-
cordingly, through the presence or absence of the detec-
tion of the container T by the optical sensor 232s, it is
possible to specify the holding position at which the con-
tainer T is held.
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[0033] The transport units 31 to 34 are connected to
each other in the rightward-leftward direction so as to
transfer racks L. The right end of the transport unit 31 is
connected to the output unit 23 so as to transfer racks L.
The transport units 31 to 33 are disposed in front of the
three measuring units 41, respectively, as shown in the
drawing, and the transport unit 34 is disposed in front of
the smear preparation apparatus 5 as shown in the draw-
ing.
[0034] As shown in the drawing, in the transport units
31 to 33, two transport lines are set for a case in which
a rack L is transported to the corresponding measuring
unit 41 and for a case in which the rack L is not trans-
ported. That is, when measurement is performed in the
measuring unit 41, the rack L is transported along a
"measurement line" shown by the rear U-shaped arrow.
When measurement is not performed in the measuring
unit 41 and measurement or preparation of a smear is
performed on the downstream side (left side), the rack L
is transported along a "supply line" shown by the inter-
mediate left-pointing arrow so as to skip the above meas-
uring unit 41. In addition, as shown in the drawing, in the
transport units 31 to 33, a right-pointing transport line for
transporting a rack L to the recovery unit 21 is set. That
is, the rack L which is not required to be subjected to
measurement or smear preparation on the downstream
side (left side) is transported along the "recovery line"
shown by the front right-pointing arrow and is recovered
by the recovery unit 21. As in the transport units 31 to
33, in the transport unit 34, a measurement line, a supply
line, and a recovery line are also set as shown in the
drawing.
[0035] Each of the three measuring units 41 takes a
container T from a rack L at a predetermined position on
the measurement line of each of the transport units 31
to 33 which are respectively disposed in front of the meas-
uring units, and measures a sample contained in this
container T. That is, the measuring unit 41 moves the
container T taken from the rack L to the inside of the
measuring unit 41 and measures the sample which is
contained in this container T. When the measurement in
the measuring unit 41 is completed, the measuring unit
41 returns this container T to the original holding position
in the rack L.
[0036] The information processing unit 42 is connect-
ed to the three measuring units 41 so as to communicate
therewith and controls the operations of the three meas-
uring units 41. In addition, the information processing unit
42 is connected to the host computer 7 so as to commu-
nicate therewith via a communication network and in-
quires the host computer 7 of a measurement order of a
sample which is measured by the measuring unit 41. That
is, when the container ID of a container T moved to the
inside of the measuring unit 41 is read by a barcode read-
er 412 (see Fig. 7) in the measuring unit 41, the informa-
tion processing unit 42 inquires the host computer 7 of
the measurement order of this sample. After that, the
information processing unit 42 controls the measurement

operation of the measuring unit 41 based on the meas-
urement order received from the host computer 7. In ad-
dition, the information processing unit 42 performs anal-
ysis based on the result of the measurement performed
by the measuring unit 41.
[0037] The smear preparation apparatus 5 suctions a
sample which is contained in a container T at a prede-
termined position on the measurement line in the trans-
port unit 34 disposed in front of the smear preparation
apparatus and prepares a smear of this sample. Whether
a smear is prepared or not is determined by the transport
controller 6 based on the result of the analysis which is
performed by the information processing unit 42. When
the transport controller 6 determines that the preparation
of a smear is required, the rack L containing a sample to
be a target is transported along the measurement line in
the transport unit 34 and a smear is prepared in the smear
preparation apparatus 5.
[0038] The transport controller 6 is connected to the
recovery unit 21, the insertion unit 22, the output unit 23,
and the transport units 31 to 34 so as to communicate
therewith and controls the driving of the units. In addition,
the transport controller 6 is connected to the host com-
puter 7 so as to communicate therewith via a communi-
cation network. When receiving rack information from the
output unit 23, the transport controller 6 inquires the host
computer 7 of the measurement order. In addition, the
transport controller 6 determines the transport destina-
tion of a rack L which is output from the output unit 23.
[0039] Fig. 3 is a plan view showing the configuration
when the insertion unit 22 and the output unit 23 are
viewed from the upper side. In the same drawing, the
transport of a rack L in the rightward direction along the
recovery line will be omitted in the drawing for the sake
of convenience.
[0040] When a rack L is inserted onto a transport pas-
sage 221 in the insertion unit 22, rack input mechanisms
222 move backward while engaging with the front ends
of the rack L and this rack L is sent to the rear of the
transport passage 221. The rack L positioned at the rear
of the transport passage 221 is output to the rear of a
transport passage 231 in the output unit 23 when the
right side surface of the rack L is pushed by a rack output
mechanism 223. At the rear of the transport passage
231, rack information is read by the barcode reading sec-
tion 232.
[0041] Next, the rack L positioned at the rear of the
transport passage 231 is sent, by rack input mechanisms
233, to a position which moves forward by a width of the
rack L in the forward-backward direction from the rear of
the transport passage 231. Next, rack input mechanisms
234 move forward while engaging with the rear ends of
the rack L and this rack L is sent to the front of the trans-
port passage 231. The rack L positioned at the front of
the transport passage 231 moves in the leftward direction
when the right side surface of the rack L is pushed by a
rack output mechanism 235.
[0042] In this case, when the rack L moves slightly to
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the left side from the front of the transport passage 231
and the barcode label BL2 of the rack L is positioned in
front of a barcode reading section 236, the rack ID is read
by the barcode reading section 236. Hereinafter, the po-
sition of the rack L at this point is referred to as a "rack
ID reading position". When the rack ID is read by the
barcode reading section 236, the output unit 23 transmits
this rack ID and an output request to the transport con-
troller 6. Based on the received rack ID, the measuring
unit 41 or the smear preparation apparatus 5 to be a
transport destination of this rack L is decided by the trans-
port controller 6. After that, the rack L which is positioned
at the rack ID reading position is further pushed out in
the leftward direction by the rack output mechanism 235
to be output to the transport unit 31.
[0043] Fig. 4 is a plan view showing the configuration
when the transport units 31 to 33 are viewed from the
upper side. The transport units 31 to 33 have a right table
310, a rack transport section 320, a left table 330, and
rack transport sections 340 and 350. The measurement
line in Fig. 1 is constituted by the right table 310, the rack
transport section 320, and the left table 330. In addition,
the supply line in Fig. 1 is constituted by the rack transport
section 340 and the recovery line in Fig. 1 is constituted
by the rack transport section 350. The transport units 31
to 33 have the same configuration.
[0044] When the measurement of a rack L output from
the upstream side (right side) is not performed in the
measuring unit 41 corresponding to this transport unit,
this rack L is linearly sent by belts 341a and 341b of the
rack transport section 340 from the right end of the rack
transport section 340 to the left end along the supply line.
Transmission-type sensors 344a and 344b are installed
in the vicinity of the left end of the rack transport section
340. By the sensors 344a and 344b, the rack L which is
positioned at the left end of the rack transport section
340 is detected.
[0045] Next, when the measurement of the rack L out-
put from the upstream side (right side) is performed in
the measuring unit 41 corresponding to this transport
unit, this rack L is positioned at the right end of the rack
transport section 340. That is, a rack pushing mechanism
342 moves backward so that a wall section 342a slightly
protrudes on the supply line from the state shown in the
drawing. In this manner, the rack L output from the up-
stream side collides with the wall section 342a and stops.
In addition, transmission-type sensors 343a and 343b
are installed in the vicinity of the right end of the rack
transport section 340. By the sensors 343a and 343b,
the rack L which is positioned at the right end of the rack
transport section 340 is detected.
[0046] Next, due to further backward movement of the
rack pushing mechanism 342, this rack L is pushed out
to the front end of a transport passage 311 of the right
table 310. When transmission-type sensors 312a and
132b detect the rack L on the transport passage 311,
rack input mechanisms 313 move backward while en-
gaging with the front ends of the rack L and the rack L is

sent to the back. When the rack L is sent up to the right
end of the rack transport section 320, belts 321a and 321
b are driven and the rack L is sent in the leftward direction.
[0047] After that, the rack L arrives at the position of a
container sensor 322. The container sensor 322 is a con-
tact-type sensor. When a container T held in the rack L
passes through the position straight under the container
sensor 322, the contact piece of the container sensor
322 is bent by the container T and thus the presence of
the container T is detected.
[0048] At a supply position positioned on the left side
of the position at which the container T has been detected
by the container sensor 322, by a distance corresponding
to two sample containers T, a hand section (not shown)
of the measuring unit 41 grips the container T and takes
the sample container T from the sample rack L. The re-
moved container T returns to the rack L after being used
in the measurement in the measuring unit 41. While the
container T returns to the rack L, the transport of the rack
L is on hold.
[0049] In this manner, when the processing of all the
containers T to be processed in the measuring unit 41
corresponding to this transport unit is completed among
the containers T held in the rack L, the rack L is sent up
to the left end of the rack transport section 320 by the
belts 321a and 321b. After that, the rack L is pushed out
to the rear end of a transport passage 331 of the left table
330 by a rack pushing mechanism 323. When transmis-
sion-type sensors 332a and 332b detect the rack L on
the transport passage 331, rack input mechanisms 333
move forward while engaging with the rear ends of the
rack L. Therefore, the rack L is sent to the front.
[0050]  Transmission-type sensors 334a and 334b are
installed in the vicinity of the front of the left table 330.
By the sensors 334a and 334b, the rack L which is posi-
tioned at the front of the left table 330 is detected.
[0051] Next, a partition section 352 which is in front of
the left table 330 and is between the rack transport sec-
tions 340 and 350 is controlled to be opened and closed
and the rack L is positioned in either of the rack transport
sections 340 or 350.
[0052] When any container T held in the rack L is re-
quired to be subjected to processing such as measure-
ment in the smear preparation apparatus 5 or the meas-
uring unit 41 on the downstream side, the rack L moves
to the left end of the rack transport section 340 by the
rack input mechanisms 333 in a state in which the rack
transport sections 340 and 350 are partitioned by the
partition section 352. After that, this rack L is output to
the transport unit on the downstream side by the belts
341 b of the rack transport section 340.
[0053] On the other hand, when any container T held
in the rack L is not required to be subjected to processing
such as measurement in the smear preparation appara-
tus 5 or the measuring unit 41 on the downstream side,
the upper surface of the partition section 352 is dropped
to be disposed at the same height as the upper surface
of the belt 341 b of the rack transport section 340 and
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the rack L moves up to the left end of the rack transport
section 350 by the rack input mechanisms 333. In this
manner, by the rack input mechanisms 333, the rack L
is moved across the rack transport section 340 from the
left table 330 up to the left end of the rack transport section
350. The rack L which is positioned at the left end of the
rack transport section 350 is detected by transmission-
type sensors 353a and 353b which are installed in the
vicinity of the left end of the rack transport section 350.
After that, this rack L is moved in the rightward direction
along the recovery line by a belt 351 of the rack transport
section 350. The rack L which is transported along the
recovery line is accommodated in the recovery unit 21.
[0054] The transport unit 34 has a barcode reader 343
(see Fig. 8) which is installed in the vicinity of the right
end of the rack transport section 320 in addition to the
same configuration as those of the transport units 31 to
33. When a rack L containing a sample in which it is
determined that the preparation of a smear is required is
transported to the transport unit 34, this rack L is trans-
ported along the measurement line. At this time, the con-
tainer ID of the container T held in the rack L is read by
the barcode reader 343 before arriving at the supply po-
sition. When the container T is positioned at the supply
position, the sample is suctioned from the container T
and the smear preparation apparatus 5 prepares a
smear. After that, this rack L is transported in the right-
ward direction toward the recovery unit 21 along the re-
covery line.
[0055] Fig. 5 is a diagram schematically showing the
mutual connection relationships between the units (ap-
paratuses) in the sample processing apparatus 1.
[0056] Here, in the drawing, the transport units 31 to
33 are divided into a sample relay section 3a and a sam-
ple supply section 3b, respectively. In greater detail, the
sample relay section 3a includes the left table 330 and
the rack transport sections 340 and 350 of Fig. 4, and
one of the neighboring two transport units receives and
transports a rack L to the other transport unit. The sample
supply section 3b includes the right table 310 and the
rack transport section 320 of Fig. 4 and transports a rack
L to the supply position in order to measure a sample by
the measuring unit 41.
[0057] The recovery unit 21, the insertion unit 22, the
output unit 23, the three sample relay sections 3a, the
transport unit 34, and the transport controller 6 are con-
nected to a concentrator 11 so as to communicate there-
with. The three sample relay sections 3a and the infor-
mation processing unit 42 are connected to a concentra-
tor 12 so as to communicate therewith. The three sample
supply sections 3b and the information processing unit
42 are connected to a concentrator 13 so as to commu-
nicate therewith. The three measuring units 41 and the
information processing unit 42 are connected to a con-
centrator 14 so as to communicate therewith.
[0058] Fig. 6 is a diagram showing the outline of the
configurations of the transport controller 6, the output unit
23, and the insertion unit 22.

[0059] The transport controller 6 includes a controller
601, a communication section 602, and a hard disk 603.
In addition, the controller 601 includes a memory 601 a.
[0060] The controller 601 controls other units (appa-
ratuses) by executing a computer program stored in the
memory 601a or the hard disk 603. The memory 641a is
used to read out computer programs stored on the hard
disk 603 and is also used as a working area when these
computer programs are executed. Not only the controlled
601, but also the controllers of other units (apparatuses)
to be described later have a memory.
[0061]  The communication section 602 includes a
communication interface for performing data communi-
cation with an external apparatus based on Ethernet (reg-
istered trade name) standards to perform data commu-
nication with the concentrator 11. On the hard disk 603,
computer programs for controlling other units (appara-
tuses) are stored. In addition, on the hard disk 603, a
computer program for determining a transport destina-
tion of the rack L which is output from the output unit 23
and a computer program for deciding the smear prepa-
ration apparatus 5 or the measuring unit 41 correspond-
ing to the holding position in the rack L to be described
later are stored. In addition, on the hard disk 603, the
rack information received from the output unit 23 and the
measurement order inquiring at the host computer 7 are
stored.
[0062] The output unit 23 includes a controller 237, a
communication section 238, a barcode processing sec-
tion 239, a driving section 240, and a sensor section 241.
[0063] The controller 237 controls the sections in the
output unit 23 by executing a computer program stored
in a memory (not shown) in the controller 237 according
to the controller 601 of the transport controller 6. The
communication section 238 performs data communica-
tion with the concentrator 11 as in the communication
section 602 of the transport controller 6.
[0064] The barcode processing section 239 includes
the barcode reading sections 232 and 236 shown in Fig.
3. The barcode information read by the barcode process-
ing section 239 is output to the controller 237. The driving
section 240 includes a mechanism for transporting a rack
L which is accommodated in the output unit 23 and a
stepping motor for driving this mechanism. The sensor
section 241 includes a sensor for detecting a rack L which
is accommodated in the output unit 23. The sensor sec-
tion 241 outputs a detection signal to the controller 237.
[0065] As shown in the drawing, the insertion unit 22
has a configuration in which the bar-code processing sec-
tion 239 is removed from the output unit 23. The recovery
unit 21 (not shown) also has the same configuration as
that of the insertion unit 22.
[0066] Fig. 7 is a diagram showing the outline of the
configurations of the transport unit 31, the measuring unit
41 and the information processing unit 42. In the same
drawing, for the sake of convenience, only one transport
unit 31 and only one measuring unit 41 are shown. How-
ever, the transport units 32 and 33 and the other meas-
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uring units 41 also have the same configurations.
[0067] The transport unit 31 has a configuration in
which a communication section 302b, a driving section
303b, and a sensor section 304b are added to the inser-
tion unit 22 of Fig. 6.
[0068] A communication section 302a performs data
communication with the concentrators 11 and 12 and the
communication section 302b performs data communica-
tion with the concentrator 13 as in the communication
section 302a. A driving section 303a is controlled by a
controller 301 and the driving section 303b is controlled
by the information processing unit 42 via the communi-
cation section 302b. A sensor section 304a outputs a
detection signal to the controller 301 and the sensor sec-
tion 304b outputs a detection signal to the information
processing unit 42 via the communication section 302b.
[0069] The communication section 302b, the driving
section 303b, and the sensor section 304b are included
in the sample supply section 3b of Fig. 5 and the sections
in the transport unit 31 other than the communication
section 302b, the driving section 303b, and the sensor
section 304b are included in the sample relay section 3a
of Fig. 5. The driving section 303a and the sensor section
304a include mechanisms for transporting and detecting
racks L on the left table 330 and the rack transport sec-
tions 340 and 350 of Fig. 4, respectively. The driving sec-
tion 303b and the sensor section 304b include mecha-
nisms for transporting and detecting racks L on the right
table 310 and the rack transport section 320 of Fig. 4,
respectively.
[0070] The measuring unit 41 includes a communica-
tion section 411, the barcode reader 412, a driving sec-
tion 413, and a sensor section 414. As in the communi-
cation section 302b of the transport unit 31, the commu-
nication section 411 performs data communication with
the concentrator 14. The barcode reader 412 is installed
in the measuring unit 41 and reads the container ID of a
container T. The driving section 413 and the sensor sec-
tion 414 include mechanisms for transporting a container
T in the measuring unit 41 and measuring a sample con-
tained in the container T, respectively.
[0071] The information processing unit 42 has the
same configuration (the hard disk and the memory are
not shown) as that of the transport controller 6 of Fig. 6.
Via a comnunication section 422 and the concentrator
13, a controller 421 controls the driving section 303b of
the transport unit 31 and receives a detection signal of
the sensor section 304b. In addition, via the communi-
cation section 422 and the concentrator 14, the controller
421 controls the driving section 413 of the measuring unit
41 and receives a container ID read by the barcode read-
er 412 and a detection signal of the sensor section 414.
[0072] Fig. 8 is a diagram showing the outline of the
configurations of the transport unit 34 and the smear
preparation apparatus 5. The transport unit 34 has a con-
figuration in which the barcode reader 343 is added to
the insertion unit 22 of Fig. 6. The smear preparation
apparatus 5 has the same configuration as that of the

insertion unit 22 of Fig. 6. The transport unit 34 includes
a controller 341, a communication section 342, the bar-
code reader 343, a driving section 344, and a sensor
section 345. The smear preparation apparatus 5 includes
a controller 501, a communication section 502, a driving
section 503, and a sensor section 504.
[0073] The communication section 342 of the transport
unit 34 performs data communication with the concen-
trator 11. The communication section 342 is connected
to the communication section 502 of the smear prepara-
tion apparatus 5 by a signal line and also performs data
communication with the communication section 502.
When receiving a smear preparation instruction from the
transport unit 34 via the communication section 502, the
controller 501 of the smear preparation apparatus 5 suc-
tions a sample from a container T at the supply position
on the measurement line of the transport unit 34 and
prepares a smear.
[0074] Here, as described above, there may be not
only a case in which only containers T containing a nor-
mal sample are held, but also a case in which only con-
tainers T containing a cleaning liquid, an accuracy control
sample (quality control sample), or a sample for re-ex-
amination may be held in the rack L of this embodiment.
The cleaning liquid is a liquid which is used in cleaning
of predetermined sites in the measuring unit 41 and the
smear preparation apparatus 5. The accuracy control
sample (quality control sample) is a specimen which is
prepared so as to obtain a predetermined measurement
result. The specimen is used to determine whether a de-
sired measurement result is obtained when the meas-
urement is performed in the measuring unit 41 as in the
case of a normal sample. The measurement accuracy of
the measuring unit 41 in which the measurement has
been performed is found by comparing a measurement
result of the accuracy control sample (quality control
sample) with the desired measurement result.
[0075] In this embodiment, independently of racks L
(hereinafter, referred to as "normal racks") which hold
only containers T containing a normal sample, racks L
(hereinafter, referred to as "racks for cleaning") which
hold only containers T containing a cleaning liquid, racks
L (hereinafter, referred to as "racks for accuracy control
(quality control) measurement") which hold only contain-
ers T containing an accuracy control sample (quality con-
trol sample), and racks L (hereinafter, referred to as
"racks for re-examination") which hold containers T con-
taining a sample for re-examination are provided. These
racks L have the same shape of that of a normal rack.
[0076] As in the case of a normal rack, when the rack
for cleaning, the rack for accuracy control (quality control)
measurement, and the rack for re-examination (herein-
after, these three racks are collectively referred to as a
"special rack") are output from the output unit 23, the
transport controller 6 decides between the smear prep-
aration apparatus 5 and the measuring unit 41 to be a
transport destination. The transport controller 6 controls
the transport units 31 to 34 so as to transport this rack
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to the decided transport destination.
[0077] When a rack for cleaning is transported to the
measuring unit 41 or the smear preparation apparatus 5
which is a transport destination, a cleaning liquid is suc-
tioned from a container T containing the cleaning liquid
which is held in this rack for cleaning, and cleaning is
performed in the transport destination. When a rack for
accuracy control (quality control) measurement is trans-
ported to the measuring unit 41 which is a transport des-
tination, an accuracy control sample (quality control sam-
ple) is suctioned from a container T containing the accu-
racy control sample (quality control sample) which is held
in this rack for accuracy control (quality control) meas-
urement, and measurement of the accuracy control sam-
ple (quality control sample) is performed. When a rack
for re-examination is transported to the measuring unit
41 or the smear preparation apparatus 5 which is a trans-
port destination, the measurement is performed in the
same manner as in the case of a normal sample in the
transport destination.
[0078] Fig. 9 is a diagram showing the configuration
of the rack ID of a special rack.
[0079] As shown in the drawing, the rack L having a
rack ID in which "SR" is in the upper two digits is used
as a special rack. The rack L having a rack ID of which
the upper two digits are not "SR" is used as a normal rack.
[0080]  Any one of "S", "R", "Q", and "N" is written in
the third digit from the top of the rack ID of the special
rack. When "S" is written in this digit, this special rack is
used as a rack for cleaning (hereinafter, referred to as a
"rack for shutdown cleaning") which shuts the unit (ap-
paratus) down after the cleaning operation. When "R" is
written in this digit, this special rack is used as a rack for
cleaning (hereinafter, referred to as a "rack for normal
cleaning") which does not shut the unit (apparatus) down
after the cleaning operation (the unit is made to be on
hold). When "Q" or "N" is written in this digit, this special
rack is used as a rack for accuracy control (quality control)
measurement or a rack for re-examination.
[0081] Any one of "H", "S", and "A" is written in the third
digit from the bottom of the rack ID of the special rack.
When "H" is written in this digit, the transport target of
this special rack is only the measuring unit. When "S" is
written in this digit, the transport target of this special rack
is only the smear preparation apparatus. The transport
target of the special rack in which "A" is written in this
digit is all the units (the measuring unit and the smear
preparation apparatus).
[0082] Any one of the numbers "00" to "09" are written
in the lower two digits of the rack ID of the special rack.
When "00" is written in this digit, the unit (apparatus) to
be a transport destination of the container T which is held
in this special rack is determined according to the holding
position of each container T. When any one of "01" to
"09" are written in the lower two digits of the rack ID of
the special rack, the unit (apparatus) to be a transport
destination of the container T is determined according to
this number.

[0083]  Next, the transport control of a rack L will be
described with reference to Figs. 10A, 10B, and 17.
[0084] Referring to Fig. 10A, the controller 601 of the
transport controller 6 holds a process until the rack ID,
which is read by the barcode reading section 232 at the
rear end of the transport passage 231 of the output unit
23, and the container IDs (rack information) of the con-
tainers T, which are associated with the holding positions
in the rack L, are received from the output unit 23 (S11).
When receiving the rack information (S11: YES), the con-
troller 601 stores the received rack information on the
hard disk 603 of the transport controller 6 (S12).
[0085] Fig. 11 is a diagram logically showing the infor-
mation which is written on the hard disk 603 of the trans-
port controller 6. As shown in the drawing, the rack infor-
mation received in S11 of Fig. 10A includes the rack ID
and the container IDs corresponding to the respective
holding positions in this rack L and is written on the hard
disk 603. In the example of Fig. 11, containers T are not
held in the holding positions 3 and 5 to 11.
[0086] Returning to Fig. 10A, next, it is determined
whether this rack L is a normal rack or a rack for re-
examination based on the rack information received in
S11 (S13). The controller 601 determines whether this
rack L is a normal rack or a special rack with reference
to the upper two digits of the rack ID as shown in Fig. 9
and determines whether this rack L is a rack for shutdown
cleaning, a rack for normal cleaning, a rack for accuracy
control (quality control) measurement, or a rack for re-
examination with reference to the third digit from the top.
[0087] When this rack L is a normal rack or a rack for
re-examination (S13: YES), the controller 601 inquires
the host computer 7 of the measurement data of the con-
tainers T containing a sample which are held in this rack
L (S14). On the other hand, when this rack L is not a
normal rack nor a rack for re-examination, that is, when
this rack L is a rack for cleaning or a rack for accuracy
control (quality control) measurement (S13: NO), the
process returns to S11.
[0088] When inquiring the host computer 7 of the
measurement orders (S14), the controller 601 holds the
process until the measurement orders are received from
the host computer 7 (S15). When receiving the meas-
urement orders from the host computer 7 (S15: YES),
the controller 601 stores the received measurement or-
der on the hard disk 603 of the transport controller 6 to-
gether with the rack information (S16) and the process
returns to S11.
[0089] The measurement orders received in S14 are
written in association with the containers T containing a
sample as shown in Fig. 11. In the example of Fig. 11,
the measurement orders for the containers T in the hold-
ing positions 1, 2, and 4 are written.
[0090] In this manner, in the transport controller 6, the
processes of S11 to S16 of Fig. 10A are repeated for
each rack L.
[0091] Referring to Fig. 10B, the controller 601 of the
transport controller 6 holds the process until an output
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request including the rack ID which is read by the barcode
reading section 236 at the rack ID reading position in the
transport passage 231 of the output unit 23 is received
(S21). When receiving the output request including the
rack ID (S21: YES), the controller 601 reads out the rack
information stored in S12 of Fig. 10A and the measure-
ment orders stored in S16 based on the received rack ID
(S22). When this rack L is neither a normal rack nor a
rack for re-examination, the measurement orders are not
stored and thus only the rack information is read out.
[0092] Next, the controller 601 determines whether or
not this rack L is a special rack (S23). When this rack L
is a special rack (S23: YES), the controller 601 performs
a process of "determining the transport destination of the
special rack" (S24). The process of "determining the
transport destination of the special rack" will be described
later with reference to Fig. 12. On the other hand, when
this rack L is not a special rack, that is, a normal rack
(S23: NO), the controller 601 decides the smear prepa-
ration apparatus 5 or the measuring unit 41 to be a trans-
port destination according to the measurement orders
corresponding to the respective containers T which are
held in this normal rack (S25).
[0093] Next, the controller 601 transmits an instruction
to the output unit 23 so as to output this rack L to the
transport unit 31 from the rack ID reading position of Fig.
3 (S26) and the process returns to S21.
[0094] In S24 or S25, the transport destination is de-
termined for each held container T and is written for each
held container T as shown in Fig. 11. In the example of
Fig. 11, the transport destinations of the containers T in
the holding positions 1, 2, and 4 are written.
[0095] In this manner, in the transport controller 6, the
processes of S21 to S26 of Fig. 10B are repeated for
each rack L.
[0096] Fig. 12 is a flowchart showing the process of
"determining the transport destination of the special
rack".
[0097] The controller 601 of the transport controller 6
determines a transport target group (see Fig. 9) with ref-
erence to the third digit from the bottom of the rack ID
which is received in addition to the output request in S21
of Fig. 10B (S101). Next, the controller 601 determines
whether the lower two digits of the rack ID are "00" or not
(S102).
[0098] When the lower two digits of the rack ID are
"00" (S102: YES), the controller 601 determines the
transport destination of a container T which is held in this
special rack according to the holding position of the con-
tainer T (S103). In greater detail, when the units (appa-
ratuses) in the transport target group are represented by
U1, U2, U3, ... in order from the upstream side (right side
in Fig. 1) in the transport direction, the transport destina-
tions of the containers T which are held in the holding
positions 1, 2, 3, ... are U1, U2, U3, ..., respectively.
[0099] On the other hand, when the lower two digits of
the rack ID are not "00" (S102), the controller 601 deter-
mines the transport destination of a container T which is

held in this special rack according to the number of the
lower two digits of the rack ID (S104). In greater detail,
when the units (apparatuses) in the transport target group
are represented by U1, U2, U3,... in order from the up-
stream side (right side in Fig. 1) in the transport direction,
the transport destination of all the containers T which are
held in this special rack is the unit (apparatus) corre-
sponding to the number of the lower two digits of the rack
ID (U1 is determined if this number is 01, U2 is determined
if this number is 02, ..., and U10 is determined if this
number is 10).
[0100] In this manner, the process of "determining the
transport destination of the special rack" ends.
[0101] Here, the hard disk 603 of the transport control-
ler 6 stores in advance information about the arrange-
ment order of the units (apparatuses) from the upstream
side and information for specifying the units (apparatus-
es) (hereinafter, referred to as "configuration informa-
tion"). The controller 601 of the transport controller 6
reads out and deploys the configuration information in
the memory 601a when being started up, and as shown
in the above-described S103 and S104, the controller
determines the transport destination according to the
holding position of a container T or the lower two digits
of the rack ID.
[0102] The rack L which is output from the output unit
23 is transported by the transport units 31 to 34 so that
the container T in each holding position is processed in
the transport destination. At this time, the transport units
31 to 34 transport the rack L according to the controller
601 of the transport controller 6 and transmit the transport
position of the rack L which is detected by the plurality
of sensors shown in Fig. 4 to the transport controller 6.
When the transported rack L is positioned at the supply
line right end position of the transport unit positioned in
front of the unit (apparatus) which is the transport desti-
nation, this rack L is pushed out to the right table 310 by
the rack pushing mechanism 342. The process after the
pushing out of the rack L to the right table 310 will be
described later with reference to Figs. 14 to 17.
[0103] Figs. 13A to 13G are diagrams explaining to
which unit (apparatus) the container T held in a special
rack is transported. Here, as shown in Fig. 13A, for the
sake of convenience, the three measuring units 41 shown
in Fig. 1 are designated H1, H2, and H3 from the right
side, and the smear preparation apparatus 5 is designat-
ed SP1. Figs. 13B to 13G are diagrams showing the
transport destination of a container T when the rack ID
is set as shown in the respective diagrams. In addition,
as shown in Figs. 13B to 13G, containers T are held in
the holding positions 1, 2, 4, 6, and 7 in each special rack.
[0104] Fig. 13B is a diagram showing a case in which
the rack ID is "SRRA00". In this case, from the rack ID,
it is found that this rack L is a rack for normal cleaning,
the transport targets of the containers T which are held
are all the units (apparatuses), and the transport desti-
nation is determined according to the holding position of
the container T. Accordingly, the transport destinations
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of the containers T containing a cleaning liquid which are
held in the holding positions 1, 2, and 4 are determined
as H1, H2, and SP1, respectively. Since no container T
is held in the holding position 3 corresponding to H3, the
rack L is not transported to H3. Here, since there are no
units (apparatuses) corresponding to the holding posi-
tions 6 and 7, the containers T which are held in the hold-
ing positions 6 and 7 are not transported to any unit (ap-
paratus).
[0105]  Fig. 13C is a diagram showing a case in which
the rack ID is "SRRH00". In this case, from the rack ID,
it is found that this rack L is a rack for normal cleaning,
the transport targets of the containers T which are held
are only the measuring units, and the transport destina-
tion is determined according to the holding position of
the container T. Accordingly, the transport destinations
of the containers T containing a cleaning liquid which are
held in the holding positions I and 2 are determined as
H1 and H2, respectively. Since the transport targets are
only the measuring units (three units) in this case, only
the three holding positions 1, 2, and 3 from the right side
in the rack L are holding positions effective in determining
the transport targets. Accordingly, the containers T which
are held in the holding positions 4, 6, and 7 are not trans-
ported to any unit (apparatus).
[0106] Fig. 13D is a diagram showing a case in which
the rack ID is "SRRS00". In this case, from the rack ID,
it is found that this rack L is a rack for normal cleaning,
the transport target of the containers T which are held is
only the smear preparation apparatus, and the transport
destination is determined according to the holding posi-
tion of the container T. Accordingly, the transport desti-
nation of the container T which is held in the holding po-
sition 1 is determined as SP1. Since the transport target
is only the smear preparation apparatus (one apparatus)
in this case, only the one holding position 1 from the right
side in the rack L is a holding position effective in deter-
mining the transport target. Accordingly, the containers
T which are held in the holding positions 2, 4, 6, and 7
are not transported to any unit (apparatus).
[0107] Fig. 13E is a diagram showing a case in which
the rack ID is "SRSA02". In this case, from the rack ID,
it is found that this rack L is a rack for shutdown cleaning,
the transport targets of the containers T which are held
are all the units (apparatuses), and the transport desti-
nation of this rack L is the second unit (apparatus) in the
transport targets since the lower two digits of the rack ID
are "02". Accordingly, the transport destination of all the
containers T which are held in the rack L is determined
as H2. In this case, the shutdown is performed by the
cleaning liquid which is contained in the last container T
held in the rack L after cleaning. That is, the cleaning
liquids in the containers T are used in cleaning in order
of the holding positions 7, 6, 4, 2, and 1, and after the
cleaning liquid in the container T in the holding position
1 is used in cleaning, H2 is shut down.
[0108] Fig. 13F is a diagram showing a case in which
the rack ID is "SRQH03". In this case, from the rack ID,

it is found that this rack L is a rack for accuracy control
(quality control) measurement, the transport targets of
the containers T which are held are only the measuring
units, and the transport destination is the third unit (ap-
paratus) in the transport targets. Accordingly, the trans-
port destination of all the containers T which are held in
the rack L is determined as H3.
[0109] Fig. 13G is a diagram showing a case in which
the rack ID is "SRNS01". In this case, from the rack ID,
it is found that this rack L is a rack for re-examination,
the transport target of the containers T which are held is
only the smear preparation apparatus, and the transport
destination is the first unit (apparatus) in the transport
targets. Accordingly, the transport destination of all the
containers T which are held in the rack L is determined
as SP1.
[0110] Fig. 14A is a flowchart showing a process in the
transport controller 6.
[0111] As described above, when a rack L is positioned
at the supply line right end position of the transport unit
corresponding to the unit (apparatus) which is a transport
destination, the rack is pushed out to the right table 310.
At this time, the transport unit transmits a notification
(hereinafter, referred to as a "pushing out notification")
indicating that the rack L is pushed out to the right table
310 to the transport controller 6.
[0112] When receiving the pushing out notification
(S31: YES), the controller 601 of the transport controller
6 reads out the rack information, the measurement or-
ders, and the transport destinations of the rack L pushed
out to the right table 310 from the hard disk 603 (S32).
[0113] Next, the controller 601 determines information
(hereinafter, referred to as "suction necessity") of wheth-
er the suction from a container T is performed by the unit
(apparatus) corresponding to the transport unit transmit-
ting the pushing out notification (S33). Regarding the suc-
tion necessity, when the transport destination of each
container T matches the unit (apparatus) corresponding
to the transport unit transmitting the pushing out notifica-
tion, "the suction is needed", and when the transport des-
tination does not match the unit (apparatus) correspond-
ing to the transport unit transmitting the pushing out no-
tification, "the suction is not needed".
[0114] Referring to Fig. 11, the rack L shown in the
drawing is pushed out to the right table 310 of the trans-
port unit 31 corresponding to H2 (the second measuring
unit 41 from the right side). At this time, only the transport
destination of the container T which is held in the holding
position 2 is H2. Accordingly, "the suction is needed" in
the holding position 2, and "the suction is not needed" in
the holding position other than the holding position 2.
[0115] Returning to Fig. 14A, next, the controller 601
transmits a suction instruction to the information process-
ing unit 42 or the transport unit 34 (S34). In greater detail,
when receiving the pushing out notification from the
transport units 31 to 33, the controller 601 transmits a
suction instruction to the information processing unit 42,
and when receiving the pushing out notification from the
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transport unit 34, the controller transmits suction instruc-
tion information to the transport unit 34. The suction in-
struction information includes the rack information of the
rack L and the suction necessity of the container T in
each holding position. Here, the suction necessity of the
container T in each holding position is determined ac-
cording to the determination in Step S33. In addition,
when this rack L is a normal rack or a rack for re-exam-
ination, the suction instruction information includes the
measurement order associated with the container T.
[0116] In the transport controller 6, the processes of
S31 to S34 are repeated for each reception of the pushing
out notification.
[0117] Fig. 14B is a flowchart showing the process in
the information processing unit 42.
[0118] When receiving the suction instruction informa-
tion from the transport controller 6 (S41: YES), the con-
troller 421 of the information processing unit 42 controls
the operations of the transport unit which is a source of
this suction instruction information and in which the rack
L is positioned and the measuring unit 41 corresponding
to this transport unit (S42).
[0119] When the rack L is transported along the meas-
urement line and the container T, of which the suction
necessity included in the suction instruction is deter-
mined as "the suction is needed", moves to the inside of
the measuring unit 41, the controller 421 reads the con-
tainer ID of the container T moved to the inside of the
measuring unit 41 by the barcode reader 412 (see Fig.
7) (S43).
[0120] Next, the controller 421 determines whether or
not the rack L holding this container T is a special rack
with reference to the rack ID which is included in the
suction instruction information received in S41 (S44).
When the rack L is a special rack (S44: YES), the con-
troller 421 performs a process of "determining the special
operation" (S45) and controls the operation of the meas-
uring unit 41 according to the content of the special op-
eration determined by the process of "determining the
special operation" (will be described later with reference
to Fig. 17) (S46). On the other hand, when the rack L is
not a special rack, that is, a normal rack (S44: NO), the
operation of the measuring unit 41 is controlled so as to
measure the sample which is contained in this container
T (S47).
[0121] Next, the controller 421 determines whether or
not the process has ended in all the containers T of which
the suction necessity is determined as "the suction is
needed" and which are held in the rack L (S48). When
the process has ended in all the containers T (S48: YES),
the process returns to S41. On the other hand, when the
process has not ended in all the containers T (S48: NO),
the processes of S43 to S47 are performed until the proc-
ess in all the containers T ends.
[0122] In this manner, the controller 421 repeats the
processes of S41.to S48 for each reception of the suction
instruction information from the transport controller 6.
[0123] Fig. 15A is a flowchart showing the process in

the transport unit 34.
[0124] When receiving the suction instruction informa-
tion from the transport controller 6 (S51: YES), the con-
troller 341 of the transport unit 34 controls the units in
the transport unit 34 to transport the rack L which is a
source of this suction instruction information along the
measurement line.
[0125] When the container T of which the suction ne-
cessity included in the suction instruction information is
determined as "the suction is needed" is positioned in
front of the barcode reader 343 (see Fig. 8), the controller
341 reads the container ID of this container T by the bar-
code reader 343 (S52). The controller 341 transmits the
rack ID which is included in the suction instruction and
the container ID which is read in S52 to the smear prep-
aration apparatus 5 (S53).
[0126] Next, the controller 341 determines that the
process has ended in all the containers T of which the
suction necessity is determined as "the suction is need-
ed" and which are held in the rack L (S54). When the
process has ended in all the containers T (S54: YES),
the process returns to S51. On the other hand, when the
process has not ended in all the containers T (S54: NO),
the processes of S52 and S53 are performed until the
process in all the containers T ends.
[0127] In this manner, the controller 341 repeats the
processes of S51 to S54 for each reception of the suction
instruction information from the transport controller 6.
[0128] Fig. 15B is a flowchart showing the process in
the smear preparation apparatus 5.
[0129] When receiving the rack ID and the container
ID from the transport unit 34 (S61: YES), the controller
501 of the smear preparation apparatus 5 determines
whether or not this rack L is a special rack (S62). When
this rack L is a special rack (S62: YES), the process of
"determining the special operation" (will be described lat-
er with reference to Fig. 17) is performed (S63), and when
this rack L is not a special rack, that is, a normal rack
(S62: NO), the content of the operation for the rack L is
determined as an operation for normal smear preparation
(S64) and the process returns to S61.
[0130] Fig. 16A is a flowchart showing the process in
the transport unit 34.
[0131] When determining that the container T of which
the suction necessity is determined as "the suction is
needed" is positioned at the supply position (S71: YES),
the controller 341 of the transport unit 34 transmits the
suction instruction to the smear preparation apparatus 5
so as to perform the suction in this container T (S72) and
the process returns to S71.
[0132]  Fig. 16B is a flowchart showing the process in
the smear preparation apparatus 5.
[0133] When receiving the suction instruction from the
transport unit 34 (S81: YES), the controller 501 of the
smear preparation apparatus 5 controls the operation of
the smear preparation apparatus 5 according to the con-
tent of the operation which is determined in S63 or S64
of Fig. 15B (S82). That is, when performing the special
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operation, the controller 501 controls the operation of the
smear preparation apparatus 5 so that the liquid in the
container T positioned at the supply position is suctioned
and the determined special operation is performed using
this liquid. In addition, when performing the normal op-
eration, the controller controls the operation of the smear
preparation apparatus 5 so that the sample in the con-
tainer T positioned at the supply position is suctioned and
a smear is prepared. After that, the process returns to
S81.
[0134] Fig. 17 is a flowchart showing the process of
"determining the special operation". This process is per-
formed by the controller 421 of the information process-
ing unit 42 in S45 of Fig. 14B, and is performed by the
controller 501 of the smear preparation apparatus 5 in
S63 of Fig. 15B.
[0135] When determining that this rack L is a rack for
accuracy control (quality control) measurement with ref-
erence to the rack ID (S201: YES), the controller which
performs the process of "determining the special opera-
tion" determines the content of the special operation of
the container T which is held in this rack L as the accuracy
control measurement (S202).
[0136]  When determining that this rack L is not a rack
for accuracy control measurement (S201: NO) but is a
rack for shutdown cleaning (S203: YES), the controller
determines the content of the special operation of the
container T which is held in this rack L as an operation
(shutdown operation) of shutting down the measuring
unit 41 or the smear preparation apparatus 5 after the
cleaning operation (S204).
[0137] When determining that this rack L is not a rack
for shutdown cleaning (S203: NO) but is a rack for normal
cleaning (S205: YES), the controller determines the con-
tent of the special operation of the container T which is
held in this rack L as a normal cleaning operation (S206).
[0138] When determining that this rack L is not a rack
for normal cleaning, that is, this rack L is a rack for re-
examination (S205: NO), the controller determines the
content of the special operation of the container T which
is held in this rack L as a re-examination of the sample
(S207).
[0139] In this manner, the process of "determining the
special operation" ends.
[0140] According to this embodiment, when a contain-
er T is held in a special rack, the unit (apparatus) which
is a transport destination is determined according to the
holding position of the held container T. Accordingly, sim-
ply by setting the container T in the holding position in
the rack L, a user can transport the container T to the
unit (apparatus) corresponding to the holding position
which is set.
[0141]  In addition, according to this embodiment, as
shown in Figs. 13A to 13G, since the holding positions
of the containers T which are held in a rack L and the
order of the arrangement of the units are associated with
each other, a user can visually and intuitively grasp the
transport destination of the container T.

[0142] In addition, according to this embodiment, the
transport destination according to the holding position is
determined based on the configuration information of the
unit (apparatus). Accordingly, even when the arrange-
ment of the units (apparatuses) is changed, it is possible
to easily modify the association between the holding po-
sition of the container T and the unit (apparatus) which
is a transport destination simply by changing the config-
uration information.
[0143] As described above, the embodiments of the
invention have been described, but the embodiments of
the invention are not limited thereto.
[0144] For example, in the above-described embodi-
ments, blood is exemplified as a measurement target.
However, urine can also be a measurement target. That
is, the invention can also be applied to a sample process-
ing system examining urine and a clinical sample
processing system examining other clinical samples.
[0145] In addition, in the above-described embodi-
ments, when the units (apparatuses) in the transport tar-
get group are represented by U1, U2, U3, ... in order from
the upstream side (right side in Fig. 1) of the transport
direction, the holding positions 1, 2, 3, ... are associated
with U1, U2, U3, ..., respectively, but the invention is not
limited thereto. The holding positions 10, 9, 8, ... may be
associated with U1, U2, U3, ..., respectively.
[0146] In addition, in the above-described embodi-
ments, the controller 421 of the information processing
unit 42 controls the operations of the measuring units 41,
but the invention is not limited thereto. The controller 601
of the transport controller 6 may directly control the op-
erations of the measuring units 41.
[0147] In addition, in the above-described embodi-
ments, the rack L is identified by the rack ID which is read
out from the barcode label BL2 adhered to the rack L,
but the invention is not limited thereto. The rack L may
be identified by the radio frequency identification (RFID)
tag, the shape of the rack L, the color of the rack L, or
the like. In addition, by the container ID which is read out
from the barcode label BL1 adhered to the container T,
the rack L may be identified which holds this container T.
[0148] The special rack may be allowed to hold infor-
mation that the rack is a special rack and information for
causing a user to identify the content of the operation
which is performed in the special rack. For example, the
color, mark, or the like according to the content of the
operation which is performed in the special rack may be
given to the special rack.
[0149] Fig. 18 is a diagram showing a rack L in which
the operation content can be identified by color.
[0150] As shown in the drawing, the upper surface of
the rack L is colored. When this rack L is a rack for shut-
down cleaning, is a rack for normal cleaning, is a rack
for accuracy control measurement, and is a rack for re-
examination, the color applied to the upper surface is,
for example, yellow, blue, green, and red, respectively.
In this manner, a user can visually identify the content of
the special operation which is executed in the transport
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destination when the special rack is transported to the
transport destination. As shown in the same drawing, in
place of the application of a color to the upper surface of
the rack L, a seal showing the special operation content
may be adhered to the upper surface of the rack L.
[0151] In addition, in the above-described embodi-
ments, the sample processing apparatus 1 includes the
three measuring units 41 and the one smear preparation
apparatus 5, but the invention is not limited thereto. The
sample processing apparatus 1 may include four or more
measuring units and two or more smear preparation ap-
paratuses.
[0152] Figs. 19A to 19G are diagrams explaining to
which unit (apparatus) the container T held in a special
rack L is transported when the sample processing appa-
ratus 1 includes four measuring units and two smear
preparation apparatuses. In this case, in the sample
processing apparatus 1, measuring units H1, H2, H3,
and H4 and smear preparation apparatuses SP1 and
SP2 are arranged in order from the right side as shown
in Fig. 19A. Also in this case, as in the above-described
embodiments, the transport destination of each container
T is determined from the rack ID and the holding position
of the container T as shown in Figs. 19B to 19G.
[0153] In addition, in the above-described embodi-
ments, the process of "determining the special operation"
is performed by the controller 421 of the information
processing unit 42 and the controller 501 of the smear
preparation apparatus 5, but the invention is not limited
thereto. The above process may be performed by the
controller 601 of the transport controller 6. In this case,
the content of the special operation which is determined
by the controller 601 may be included in the suction in-
struction information.
[0154] In addition, in the above-described embodi-
ments, the transport controller 6 performs the process of
determining the transport destination of a rack L and the
process of controlling the rack transport operation by the
recovery unit 21. the insertion unit 22, the output unit 23,
and the transport units 31 to 34. However, another con-
troller may perform the process of determining the trans-
port destination of the rack L.
[0155] In addition, in the above-described embodi-
ments, it may be determined whether or not the container
ID is associated with the type of the rack L before the
suction operation of the measuring units 41 and the
smear preparation apparatus 5 is performed. In this man-
ner, for example, when a container T containing a liquid
other than a cleaning liquid is held in a rack for cleaning,
when a container T containing a liquid other than a quality
control sample is held in a rack for accuracy control meas-
urement, and when a container T containing a liquid other
than a sample is held in a rack for re-examination and a
normal rack, the suction can be stopped (skipped).
[0156] In addition, in the above-described embodi-
ments, based on information about the order of the ar-
rangement of the units (apparatuses) from the upstream
side and information (configuration information) for spec-

ifying the units (apparatuses), the transport destination
according to the holding position is determined as shown
in S103 and S104 of Fig. 12. However, the invention is
not limited thereto. The association relationship between
the holding position and the unit (apparatus) may be
stored on the hard disk 603 of the transport controller 6
and the transport destinations according to the holding
position may be determined based on the association
relationship.
[0157] In addition, in the above-described embodi-
ments, the container T containing a sample for re-exam-
ination is transported by using a rack for re-examination,
but the invention is not limited thereto. A container T con-
taining a sample for re-examination may be held in a
normal rack. In this case, the fact that the operation on
the above normal rack is a re-examination is set by a
user via, for example, the transport controller 6, the in-
formation processing unit 42, or another computer. In this
manner, the setting that the operation content is re-ex-
amination is required for the user, but since the transport
destination is determined by the holding position of the
container T as in the above-described embodiments, a
work burden on the user can be reduced. Similarly, a
container T containing a cleaning liquid or a quality con-
trol sample may be held in a normal rack and the content
(normal cleaning, shutdown after cleaning, accuracy
control) of the operation on the above normal rack may
be set by a user.
[0158] The embodiments of the invention can be ap-
propriately and variously modified within the scope of the
technical idea shown in the claims.

Claims

1. A sample processing apparatus, comprising:

a plurality of sample processing units each con-
figured to process a sample;
at least one transport device configured to pro-
vide a transport path along which a rack is trans-
ported to or from one of the plurality of sample
processing units, wherein a rack comprises a
plurality of positions configured to hold contain-
ers thereat, and at least some of the positions
are correlated to at least some of the sample
processing units;
a controller comprising at least one processor
and at least one memory that stores computer
programs executed by the at least one proces-
sor to:

direct the at least one transport device to
transport the rack to deliver a container held
therein to a sample processing unit corre-
lated to a position of the container at which
the container is held in the rack.
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2. The sample processing apparatus according to
claim 1, wherein the at least some of the positions
in the rack are correlated to positions along the trans-
port path of the at least some of the sample process-
ing units.

3. The sample processing apparatus according to
claim 2, wherein the at least some of the positions
in the rack are lined in an order correlated to an order
in which the at least some of the sample processing
units are positioned along the transport path.

4. The sample processing apparatus according to
claim 3, wherein the orders of the at least some of
the positions in the rack and the positions of the at
least some of the sample processing units are de-
fined similarly by sequential numbers counted from
upstream towards downstream of the transport path,
and correlations between the at least some of the
positions in the rack and the positions of the at least
some of the sample processing are established by
same numbers of the orders.

5. The sample processing apparatus according to
claim 3 or 4, wherein after directing the at least one
transport device to transport the rack to deliver a first
container held therein to a first sample processing
unit correlated to a position of the first container, the
controller directs the at least one transport device to
transport the rack from the first sample processing
unit to deliver a second container held therein to a
second sample processing unit correlated to a posi-
tion of the second container at which the second con-
tainer is held in the rack.

6. The sample processing apparatus according to any
one of claims 1 to 5, wherein the at least one memory
stores a program executable by the processor to di-
rect the at least one transport device to transport the
rack to deliver a container held therein to a sample
processing unit determined based on an identifica-
tion information attached to the container.

7. The sample processing apparatus according to any
one of claims 1 to 6, wherein the container may con-
tain one of a sample for retesting, a cleaning liquid
and a control sample.

8. The sample processing apparatus according to any
one of claims 1 to 7, wherein the at least one memory
stores a program executable by the processor to di-
rect the at least one transport device to transport the
rack to a sample processing unit correlated to the
rack.

9. The sample processing apparatus according to any
one of claims 1 to 8, wherein the at least one memory
stores a program executable by the processor to di-

rect a sample processing unit to performs, on a sam-
ple in a container to be delivered to the sample
processing unit, processing of a type determined by
a type of a rack which holds the container.

10. The sample processing apparatus according to
claim 9, wherein the rack is of a type holding a con-
tainer containing a cleaning liquid, and the processor
directs the sample processing unit to perform clean-
ing using the cleaning liquid.

11. The sample processing apparatus according to
claim 9, wherein the rack is of a type holding a con-
tainer containing a control sample, and the processor
directs the sample processing unit to perform a qual-
ity control measurement, using the control sample.

12. The sample processing apparatus according to any
one of claims 9 to 11, further comprising a reading
device configured to read, from the rack, information
which indicates the type of the rack, wherein
the controller identifies the rack based on the infor-
mation read by the reading device.

13. The sample processing apparatus according to any
one of claims 9 to 12, wherein the rack has an area
showing the type of processing to be performed ther-
eon by the sample processing unit.

14. The sample processing apparatus according to
claim 13, wherein the area is colored according to
the type of processing to be performed.

15. A method for transporting a rack to or from one of a
plurality of sample processing units through a trans-
port path formed by at least one transport device,
wherein a rack comprises a plurality of positions con-
figured to hold containers thereat, the method com-
prising computer executable steps performed by a
processor of a computer system to implement:

determining a position of a container held in the
rack, wherein at least some of the positions in
the rack are correlated to at least some of the
sample processing units; and
directing the at least one transport device to
transport the rack to deliver the container held
therein to a sample processing unit correlated
to the position of the container.

27 28 



EP 2 390 668 A2

16



EP 2 390 668 A2

17



EP 2 390 668 A2

18



EP 2 390 668 A2

19



EP 2 390 668 A2

20



EP 2 390 668 A2

21



EP 2 390 668 A2

22



EP 2 390 668 A2

23



EP 2 390 668 A2

24



EP 2 390 668 A2

25



EP 2 390 668 A2

26



EP 2 390 668 A2

27



EP 2 390 668 A2

28



EP 2 390 668 A2

29



EP 2 390 668 A2

30



EP 2 390 668 A2

31



EP 2 390 668 A2

32



EP 2 390 668 A2

33



EP 2 390 668 A2

34



EP 2 390 668 A2

35

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• JP 2009270869 A [0003] [0004]


	bibliography
	description
	claims
	drawings

