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ABSTRACT

A smear preparation apparatus comprises a blood processing
unit, a washing unit, a controller, an information obtaining
unit. The controller changes the washing condition for
washing after processing a blood sample to a second wash-
ing condition which is stronger than the first washing
condition when abnormal blood cells occur in the blood
sample.
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SMEAR PREPARATION APPARATUS,
BLOOD SAMPLE PROCESSING SYSTEM,
AND METHOD OF WASHING BLOOD
PROCESSING UNIT OF THE SMEAR
PREPARATION APPARATUS

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority from prior Japa-
nese Patent Application No. 2015-132111, filed on Jun. 30,
2015, entitled “SMEAR PREPARATION APPARATUS,
BLOOD SAMPLE PROCESSING SYSTEM, AND
METHOD OF WASHING BLOOD PROCESSING UNIT
OF THE SMEAR PREPARATION APPARATUS”, the
entire contents of which are incorporated herein by refer-
ence.

FIELD OF THE INVENTION

[0002] The present invention relates to a smear prepara-
tion apparatus, blood sample processing system, and method
of washing the blood processing unit of the smear prepara-
tion apparatus.

BACKGROUND

[0003] Japanese Patent Application Publication No. 2011-
247778 discloses a specimen processing apparatus which
examines and analyzes blood. The specimen processing
apparatus is provided with a measuring unit for analyzing
blood, and a smear preparation apparatus for preparing
smears. The smear preparation apparatus disclosed in patent
document 1 automatically prepares a smear by processing a
sample within a container.

SUMMARY OF THE INVENTION

[0004] The scope of the present invention is defined solely
by the appended claims, and is not affected to any degree by
the statements within this summary.

[0005] The smear preparation apparatus must wash the
blood processing unit used to process the sample between
the processing of each sample to prevent carryover in which
the prior sample contaminates the smear currently being
prepared. The prepared smear is used for microscopic clini-
cal examination by a physician or the like based on the
number, type, and morphology of cells contained in the
smear. For example, when cells not usually contained in the
peripheral blood of healthy subjects, such as blasts con-
tained in samples collected from patients with acute myeloid
leukemia, are carried over to the next smear, there is a
possibility of it adversely affecting accurate diagnosis by the
clinical physician because acute myeloid leukemia is sug-
gested by the presence of the blasts. Although the washing
performed between the processing of each sample must be
done adequately, the same washing operation is uniformly
performed for samples of healthy subjects and samples of
patients with, for example, acute myeloid leukemia, thereby
increasing the time required for washing and reducing the
processing power of the smear preparation apparatus. More-
over, there is concern of wasting the washing reagent due to
excessive washing operations.

[0006] The invention reduces the impact of carryover on a
smear, and improves processing performance of the smear
preparation apparatus while reducing reagent consumption.
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[0007] A first aspect of the invention is a smear prepara-
tion apparatus including a blood processing unit configured
to process a blood sample and prepares a smear of the blood
sample, a washing unit configured to wash the blood pro-
cessing unit under a first washing condition after processing
of the blood sample, a controller configured to control the
operations of the blood processing unit and the washing unit,
an information obtaining unit configured to obtain informa-
tion relating to the occurrence of abnormal blood cells in a
blood sample from an external source, wherein the controller
is configured to change the washing condition for washing
after processing a blood sample to a second washing con-
dition which is stronger than the first washing condition
when abnormal blood cells occur in the blood sample.
[0008] A second aspect of the invention is a blood sample
processing system including a blood cell analyzer config-
ured to analyzes blood cells in a blood sample, and a smear
preparation apparatus including a blood processing unit
configured to prepare a smear of a blood sample by pro-
cessing the blood sample, a washing unit configured to wash
the blood processing unit, and a controller configured to
control the operations of the blood processing unit and the
washing unit, wherein the blood cell analyzer is configures
to generate wash condition change order information which
changes the washing operation of the smear preparation
apparatus to a second washing condition that is stronger than
the first washing condition, the smear preparation apparatus
comprises an information obtaining unit configured to
obtain the washing condition change order information from
the blood cell analyzer, and the controller of the smear
preparation apparatus is configured to change the washing
performed after processing of a blood sample to a second
washing condition that is stronger than the first washing
condition based on the washing condition change order
information obtained from the blood cell analyzer by the
information obtaining unit.

[0009] A third aspect of the invention is a method of
washing a blood processing unit of a smear preparation
apparatus including a blood processing unit configured to
prepare a smear of a blood sample by processing the blood
sample, and a washing unit configured to wash the blood
processing unit under a first washing condition after pro-
cessing the blood sample, the method comprising perform-
ing washing after processing a blood sample under a second
washing condition that is stronger than the first washing
condition when information related to the presence of abnor-
mal blood cells in a blood sample being used to prepare a
smear is obtained from an external source.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1 is a schematic view briefly showing an
embodiment of the blood sample processing system;
[0011] FIG. 2 is a block diagram of the embodiment of the
blood sample processing system;

[0012] FIG. 3 is a schematic view showing the suction
unit, dispensing unit, first washing unit, and second washing
unit of the blood sample processing system of the embodi-
ment;

[0013] FIG. 4 is a schematic view showing the deploy-
ment member and third washing unit of the blood sample
processing system of the embodiment;

[0014] FIG. 5is ablock diagram of another example of the
embodiment of the blood sample processing system;
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[0015] FIG. 6 is a flow chart describing the generation
process of the washing condition change order information
or the abnormal cell flag; and

[0016] FIG. 7 is a flow chart describing the washing
condition change process.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

[0017] The embodiment is described below based on the
drawings.
[0018] The structure of the smear preparation apparatus 30

of the embodiment is described referring to FIGS. 1 through
7.

[0019] As shown in FIG. 1, the smear preparation appa-
ratus 30 has a blood processing unit 31, washing unit 32,
information obtaining unit 33, and controller 34. The smear
preparation apparatus 30 is a device which prepares slide
samples from blood samples. The smear preparation appa-
ratus 30, for example, prepares a smear of a blood sample
when an order to prepare a smear is received, and when an
external device 20a determines it is necessary to prepare a
smear. A smear is prepared by spreading a blood sample on
a glass slide to observe the blood cells. The blood sample on
the smear also may undergo a staining process by a well
know staining liquid, although a staining process is not
required.

[0020] The blood processing unit 31 is provided to process
the blood sample to prepare the smear of the blood sample.
The blood processing unit 31 processes the blood sample to
prepare the smear

[0021] The washing unit 32 is provided to wash the blood
processing unit 31. The washing unit 32 can wash the blood
processing unit 31 under a first washing condition after
processing a blood sample. The first washing condition
represents the normal washing condition. The washing unit
32 can wash the blood processing unit 31 under a second
washing condition which is a stronger washing condition
than the first washing condition after processing the blood
sample.

[0022] The information obtaining unit 33 can obtain infor-
mation from an external source. The information obtaining
unit 33 obtains information relating to the presence of
abnormal blood cells in the blood sample from an external
device 20a. The external device 20q, for example, also may
be the blood cell analyzer 20 or a host computer 50 or the
like. The information obtaining unit 33, for example, is an
interface part for the input and output of signals. According
to this configuration, for example, the controller 34 can
readily obtain information relating to the presence of abnor-
mal blood cells through the information obtaining unit 33.
[0023] The controller 34 includes a CPU. The controller
34 is provided to control the operations of the blood pro-
cessing unit 31 and the washing unit 32. The controller 34
can obtain information from the information obtaining unit
33. The controller 34 changes the washing condition for
washing after processing a blood sample to the second
washing condition which is stronger than the first washing
condition when abnormal blood cells occur in the blood
sample. The controller 34 controls the operation of the
washing unit 32 under the second washing condition when
abnormal blood cells are present in the blood sample.
[0024] For example, the controller 34 obtains information
relating to the number of abnormal blood cells as the
information related to the occurrence of abnormal blood
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cells in the blood sample, and changes the washing condition
for washing after processing of the blood sample to the
second washing condition that is stronger than the first
washing condition based on the obtained information. The
information relating to the number of abnormal blood cells
also may be the number of abnormal blood cells itself.
[0025] For another example, the controller 34 obtains the
abnormal blood cell flag as the information related to the
occurrence of abnormal blood cells in the blood sample, and
changes the washing condition for washing after processing
of the blood sample to the second washing condition that is
stronger than the first washing condition.

[0026] According to the above configuration, the washing
operation is changed from the first washing condition to the
second washing condition that is stronger than the first
washing condition when a blood sample containing blood
cells that may influence the diagnosis is processed by the
blood processing unit 31 even when only slightly present as
in the case of blood cells not normally found in peripheral
blood of healthy subjects such as blasts in a sample from a
patient with acute myeloid leukemia. Therefore, carryover
of abnormal blood cells that would adversely influence
diagnosis with even a slight presence can be effectively
prevented and the processing power of the smear preparation
apparatus 30 is improved. The time required to prepare the
smear also is prevented from increasing and consumption of
reagent such as washing liquid is also limited compared to
performing the strong washing operation every time, for
example, the same as washing after processing a sample of
apatient with acute myeloid leukemia even when the sample
is that of a healthy subject. Accordingly, the impact of
carryover on a smear is prevented, and the processing power
of the smear preparation apparatus 30 is improved while
reducing reagent consumption.

[0027] The structure of the preferred embodiment of the
smear preparation apparatus 30 shown in FIG. 1 is described
in detail below referring to FIG. 2 and subsequent drawings.
[0028] As shown in FIG. 2, the smear preparation appa-
ratus 30 is incorporated in, for example, a blood sample
processing system 10 together with a blood cell analyzer 20.
The blood sample processing system 10 may also include a
transporting unit 40 and host computer 50 in addition to the
blood cell analyzer 20 and smear preparation apparatus 30.
For the convenience of description, the transporting unit 40
and host computer 50 are described first, followed by
descriptions of the blood cell analyzer 20 and smear prepa-
ration apparatus 30.

[0029] The transport unit 40 transports test tubes contain-
ing blood samples. The transport unit 40 has a transport lane
41, and communication unit 42. The transport unit 40 is
capable of transporting the test tube containing a blood
sample on the transport lane 41. The communication unit 42
is, for example, an interface part for the input and output of
signals.

[0030] The host computer 50 is installed in a facility such
as a hospital, laboratory or the like to perform integrated
management of measurement order issued to a plurality of
blood cell analyzers installed in the facility, and analysis
results obtained by analysis of samples by the blood cell
analyzers pursuant to the measurement orders. The host
computer 50 also is connected to the plurality of blood cell
analyzers installed in the facility, and manages the progress
of the clinical examination operations within the facility.
The host computer 50 has communication units 51 and 52,
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and a controller 53. The controller 53 includes a CPU. The
host computer 50 is, for example, a LIS (Laboratory Infor-
mation System) that receives measurement orders input by
operators and transmitted from other devices such as an
electronic health record system, and stores and manages the
received orders. The host computer 50 receives the order
request from the blood cell analyzer 20, and transmits the
requested order to the blood cell analyzer 20. The host
computer 50 receives analysis results such as blood cell type
and blood cell count and the like from the blood cell
analyzer 20, and stores and manages the information related
to the analysis results. The host computer 50 also is con-
nected to the smear preparation apparatus 30 and the blood
cell analyzer 20 in a manner allowing communication to
manage the progress of the smear preparation of the smear
preparation apparatus 30 and the progress of the analysis of
the blood cell analyzer 20.

Blood Analyzer Structure

[0031] The blood cell analyzer 20 is arranged externally to
the smear preparation apparatus 30. The blood cell analyzer
20 is provided to analyze the blood cells in the blood sample.
The blood cell analyzer 20 is, for example, multi-function
blood cell analyzer. Specifically, the blood cell analyzer 20
is a blood cell counter which classifies and counts the blood
cells in the blood sample. The blood cell analyzer 20
determines whether to have the smear preparation apparatus
30 prepare a smear based on the results of the analysis of the
blood cells in the blood sample.

[0032] The blood cell analyzer 20 includes a measuring
unit 60 and an analyzing unit 70.

[0033] The measuring unit 60 is provided to measure
blood samples. The measuring unit 60 includes a detecting
unit 61 and a communication unit 62. The measuring unit 60
is connected to the analyzing unit 70 through the commu-
nication unit 62. The communication unit 62 is, for example,
an interface part for the input and output of signals. Note that
although two measuring units 60 are shown in the example
in FIG. 2, the number of installed measuring units 60 may
be changed as appropriate. The measuring units 60 may be
devices of identical specifications or devices of different
specifications.

[0034] The detecting unit 61 measures the blood sample
transported to the suction process position 600 by the
transporting unit 40. The detecting unit 61 detects red blood
cells (RBC detection) and detects platelets (PLT detection)
by a sheath flow DC detection method. The detecting unit 61
detects hemoglobin (HGB detection) in the blood by the
SLS-hemoglobin method. The detecting unit 61 detects
white blood cells (WBC detection) by flow cytometric
method using a semiconductor laser. The measurement data
obtained by the detecting unit 61 is sent to the analyzing unit
70 through the communication unit 62.

[0035] The analyzing unit 70 includes communication
units 71 through 73, and controller 74. The controller 74
includes a CPU. The analyzing unit 70 and the measuring
unit 60 are connected to the communication unit 71 and the
communication unit 62 and are mutually capable of sending
and receiving information. The communication unit 71 is
connected to each communication unit 62 in the two mea-
suring units 60. The analyzing unit 70 and the transporting
unit 40 are connected to the communication unit 72 and the
communication unit 42 and are mutually capable of sending
and receiving information. The analyzing unit 70 and the
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host computer 50 are connected to the communication unit
73 and the communication unit 51 and are mutually capable
of sending and receiving information.

[0036] The analyzing unit 70 can be connected to a
plurality of blood cell analyzers 20, and can control the
operation of the plurality of blood cell analyzers 20. The
analyzing unit 70 also classifies blood cells contained in the
sample based on the scattered light intensity and fluorescent
light intensity of the blood cells in the sample which is
obtained by the measuring unit 60, then counts the number
of'blood cells of every type. For example, the analyzing unit
70 counts the number of normal white blood cells, the
number of normal red blood cells, and the number of
abnormal blood cells.

[0037] Abnormal blood cells are blood cells which are not
usually found in the peripheral blood of healthy subjects, for
example abnormal red blood cells and abnormal white blood
cells. Abnormal white blood cells include, for example,
juvenile, atypical lymphocytes, and plasma cells. The con-
cept of immature blood cells includes promyelocytes,
myelocytes, metamyelocytes, and blasts. Abnormal red
blood cells include, for example, nucleated red blood cells
and sickle cells.

[0038] The analyzing unit 70 controls the transporting unit
40. The analyzing unit 70 sends signals for the operation of
the transporting unit 40 to the transporting unit 40 to
transport a test tube containing a blood sample to the suction
process position 300 where the suction process is performed
on the sample by the smear preparation apparatus 30 and the
suction process position 600 where a suction process is
performed on the sample by the measuring unit 60.

[0039] The analyzing unit 70 is provided to receive the
measurement data from the measuring unit 60 and analyze
the blood sample. Specifically, the controller 74 of the
analyzing unit 70 analyzes the normal white blood cell
count, the normal red blood cell count, the abnormal white
blood cell count, or the abnormal red blood cell count of the
blood sample using a provided program based on the mea-
surement data obtained from the measuring unit 60. The
analyzing unit 70 also determines whether the normal white
blood cell count, the normal red blood cell count, the
abnormal white blood cell count, or the abnormal red blood
cell count of the blood sample exceeds set threshold values
corresponding to the normal white blood cell count, the
normal red blood cell count, the abnormal white blood cell
count, or the abnormal red blood cell count based on the
measurement data obtained from the measuring unit 60.
Note that in the specification “white blood cell count” refers
to the normal white blood cell count, and “red blood cell
count” refers to the normal red blood cell count.

[0040] The controller 74 of the analyzing unit 70 sets the
abnormal white blood cell count threshold value and the
abnormal red blood cell count threshold value at, for
example, zero [0]. Therefore, the controller 74 can analyze
the presence or absence of abnormal white blood cells and
abnormal red blood cells based on the measurement results
received from the measuring unit 60. The controller 74 of'the
analyzing unit 70 also counts the number of white blood
cells and the number of red blood cells based on the
measurement results received from the measuring unit 60.
The controller 74 also obtains information relating to, for
example, hematocrit, platelet count, and hemoglobin in the
blood sample based on the measurement results received
from the measuring unit 60.
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[0041] The blood cell analyzer 20 as a device external to
the smear preparation apparatus 30 generates information
relating to the presence of abnormal blood cells. Specifi-
cally, the controller 74 of the analyzing unit 70 generates
information relating to the presence of abnormal blood cells,
[0042] For example, the controller 74 also may generate
the number of abnormal blood cells as the information
relating to the presence of abnormal blood cells based on the
results of the analysis of the blood cells of the blood sample.
[0043] The controller 74 also may generate information
suggesting the presence of abnormal blood cells as the
information relating to the presence of abnormal blood cells
based on the results of the analysis of the blood cells of the
blood sample. For example, the controller 74 also may
generate an abnormal blood cell flag as the information
suggesting the presence of abnormal blood cells. Specifi-
cally, the controller 74 may generate the abnormal blood cell
flag when at least one among the white blood cell count, red
blood cell count, abnormal white blood cell count, or
abnormal red blood cell count in the analysis results of the
blood cell analyzer 20 is greater than the set threshold value
corresponding to the white blood cell count, red blood cell
count, abnormal white blood cell count, or abnormal red
blood cell count.

[0044] The controller 74 also may generate wash condi-
tion change order information to change the washing opera-
tion of the smear preparation apparatus 40 from the first
washing operation to the second washing operation based on
the contained information related to the presence of abnor-
mal blood cells in the analysis results of the blood sample.
Specifically, the controller 74 generates the wash condition
change order information when at least one among the white
blood cell count, red blood cell count, abnormal white blood
cell count, or abnormal red blood cell count in the analysis
results of the blood cell analyzer 20 is greater than the set
threshold value corresponding to the white blood cell count,
red blood cell count, abnormal white blood cell count, or
abnormal red blood cell count.

[0045] The wash condition change order information or
information related to the presence of abnormal blood cells
is sent from the analyzing unit 70 to the smear preparation
apparatus 30.

[0046] The host computer 50 also may generate wash
condition change order information. Specifically, the host
computer 50 stores the information on the thresholds of the
white blood cell count, red blood cell count, abnormal white
blood cell count, or abnormal red blood cell count, and
obtains the white blood cell count, red blood cell count,
abnormal white blood cell count, or abnormal red blood cell
count from the blood cell analyzer 20. Then, the host
computer 50 generates the wash condition change order
information when at least one among the white blood cell
count, red blood cell count, abnormal white blood cell count,
or abnormal red blood cell count is greater than the set
threshold value corresponding to the white blood cell count,
red blood cell count, abnormal white blood cell count, and
abnormal red blood cell count. The host computer 50 also
can change and set the threshold values corresponding to the
white blood cell count, red blood cell count, abnormal white
blood cell count, or abnormal red blood cell count.

[0047] The washing condition also can be changed with-
out using the wash condition change order information. For
example, the controller 34 of the smear preparation appa-
ratus 30 may obtain the abnormal blood cell flag as infor-
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mation suggesting the presence of abnormal blood cells
generated by the blood cell analyzer 20 from the blood cell
analyzer 20 through the host computer 50. The controller 34
of the smear preparation apparatus 30 also may obtain the
abnormal blood cell flag as information suggesting the
presence of abnormal blood cells generated by the host
computer 50 from the host computer 50. The controller 34
then changes the washing condition from the first washing
condition to the second washing condition based on the
abnormal blood cell flag.

[0048] The controller 34 of the smear preparation appa-
ratus 30 also stores the information on the thresholds of the
white blood cell count, red blood cell count, abnormal white
blood cell count, or abnormal red blood cell count, and
obtains the white blood cell count, red blood cell count,
abnormal white blood cell count, or abnormal red blood cell
count from the analysis results of the blood cell analyzer 20
through the host computer 50. Then, the controller 34 may
change the washing condition from the first washing con-
dition to the second washing condition when at least one
among the white blood cell count, red blood cell count,
abnormal white blood cell count, or abnormal red blood cell
count is greater than the set threshold value corresponding to
the white blood cell count, red blood cell count, abnormal
white blood cell count, and abnormal red blood cell count.
The controller 34 also can change and set the threshold
values corresponding to the white blood cell count, red
blood cell count, abnormal white blood cell count, or
abnormal red blood cell count.

[0049] The analyzing unit 70 can change and set the
threshold values corresponding to blood cell count of at least
one among the white blood cell count, red blood cell count,
abnormal white blood cell count, or abnormal red blood cell
count. Specifically, the controller 74 of the analyzing unit 70
and individually change and set the threshold values of at
least one among the blood cell counts. Therefore, the con-
dition for changing the washing condition of the washing
operation can be set at a suitable numerical value.

[0050] Although a single blood cell analyzer 20 is
installed in the example shown in FIG. 2, the number of
installed blood cell analyzers 20 may be changed as appro-
priate.

Smear Preparation Apparatus Structure

[0051] The smear preparation apparatus 30 also may
include a suction unit 310 and dispensing unit 320 as blood
processing units 31, and first washing unit 330 and second
washing unit 340 as washing units 32.

[0052] The information obtaining unit 33 is connected to
the communication unit 52 and is capable of sending and
receiving information with the host computer 50 and smear
preparation apparatus 30.

[0053] As shown in FIG. 3, the suction unit 310 and
dispensing unit 320 are connected to a pump 380. The pump
380 is, for example, a syringe pump. A valve 370a is
provided between the suction unit 310 and the pump 380 to
open and close the flow path. A valve 3705 is provided
between the dispensing unit 320 and the pump 380 to open
and close the flow path. The valve 370a and the valve 3705
open and close independently. Note that FIG. 3 shows the
suction unit 310 and the dispensing unit 320 respectively
being cleaned by the first washing unit 330 and the second
washing unit 340.
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[0054] The suction unit 310 is provided to suction blood
from the test tube transported from the suction process
position 300 to the smear preparation apparatus 30 side by
a hand tool which is not shown in the drawing. The suction
unit 310 is formed, for example, as a tubular member.
[0055] The suction unit 310 also may be configured to be
movable by the vertical drive unit 311. The suction unit 310
is moved in the vertical direction by the controller 34
controlling the vertical drive unit 311. During washing, the
suction unit 310 is lowered so that the tip 310q is disposed
at a position corresponding to the exterior surface washer
332 (described later) of the first washing unit 330.

[0056] The first washing unit 330 is provided to wash the
suction unit 310. The first washing unit 330 includes, for
example, an interior surface washer 331 and an exterior
surface washer 332.

[0057] The interior surface washer 331 is connected to a
part on the opposite side of the tip 310a of the suction unit
310. The interior surface of the suction unit 310 is washed
by a flow of washing liquid from the interior surface washer
331 to the interior of the suction unit 310.

[0058] The exterior surface washer 332 is disposed below
the suction unit 310. The exterior surface washer 332
includes, for example, a washing liquid discharger 332a.
The exterior surface of the suction unit 310 is washed by
discharging washing liquid from the washing liquid dis-
charger 332a toward the exterior surface of the suction unit
310. The exterior surface washer 332 also may be configured
to drain the used waste liquid from a drainage part which is
not shown in the drawing after the washing liquid is dis-
charged and used from the interior surface washer 331 and
washing liquid discharger 332a.

[0059] The dispensing unit 320 is provided to dispense the
blood sample suctioned by the suction unit 310 onto a glass
slide 500 (refer to FIG. 2) at the smear position. The
dispensing unit 320 is formed, for example, as a tubular
member.

[0060] The dispensing unit 320 also may be configured to
be movable by the horizontal drive unit 321. The dispensing
unit 320 is moved in the horizontal direction by the con-
troller 34 controlling the horizontal drive unit 321. During
washing, the dispensing unit 320 is moved to a position
corresponding to an exterior surface washer 342 (described
later) of the second washing unit 340.

[0061] The first second unit 340 is provided to wash the
dispensing unit 320. The second washing unit 340 includes,
for example, an interior surface washer 341 and an exterior
surface washer 342.

[0062] The interior surface washer 341 is connected to a
part on the opposite side of the tip 320a of the dispensing
unit 320. The interior surface of the dispensing unit 320 is
washed by a flow of washing liquid from the interior surface
washer 341 to the interior surface of the dispensing unit 320.
[0063] The exterior surface washer 342 includes, for
example, a washing liquid discharger 3424. The exterior
surface of the dispensing unit 320 is washed by discharging
washing liquid from the washing liquid discharger 342a
toward the exterior surface of the dispensing unit 320. The
exterior surface washer 342 also may be configured to be
movable by the vertical drive unit 343. The exterior surface
washer 342 is moved in the vertical direction by the con-
troller 34 controlling the vertical drive unit 343. During
washing, the exterior surface washer 342 is raised to the
position of the tip 320a of the dispensing unit 320. The
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exterior surface washer 342 also may be configured to drain
the used waste liquid from a drainage part which is not
shown in the drawing after the washing liquid is discharged
and used from the interior surface washer 341 and washing
liquid discharger 342a.

[0064] As shown in FIG. 4, the smear preparation appa-
ratus 30 and the blood processing unit 31 also may be
provided with a deployment member 350. The washing unit
32 has a third washing unit 320. FIG. 4 shows the deploy-
ment member 350 as it is being washed by the third washing
unit 360.

[0065] The deployment member 350 is provided to spread
the blood sample dripped onto the glass slide 500 (refer to
FIG. 2). The deployment member 350 is formed, for
example, by a pull glass. The deployment member 350 is
disposed at the tip of the support 350a of the deployment
member 350. The operation of the deployment member 350
is controlled by the controller 34 so that the deployment
condition for spreading the blood sample is changed to make
the smear based on the hematocrit of the blood sample
obtained from the blood cell analyzer 20 by the controller
34.

[0066] The support 350a of the deployment member 350
is connected to the vertical drive unit 351 and horizontal
drive unit 352. The deployment member 350 is moved in the
vertical direction and the horizontal direction by the con-
troller 34 controlling the vertical drive unit 351 and hori-
zontal drive unit 352. During washing, the deployment
member 350 is lowered into the liquid accumulated in the
third washing unit 360.

[0067] The third washing unit 360 is provided to wash the
deployment member 350. The third washing unit 360, for
example, performs ultrasonic washing of the deployment
member 350 using the accumulated washing liquid. The
third washing unit 360 is configured so that the washing
liquid can be replaced after the washing of the deployment
member 350 is completed.

[0068] The first washing unit 330, second washing unit
340, and third washing unit 360 are controlled by the
controller 34 so that the washing operation is performed for
a preset fixed time in the first washing operation.

[0069] Returning to FIG. 2, the controller 34 of the smear
preparation apparatus 30, for example, is configured to
obtain information related to the presence of abnormal blood
cells, and controls the operation of the washing unit 32 to
change the washing condition of the washing operation to be
performed after processing of the blood sample based on the
information related to the presence of abnormal blood cells.
The controller 34, for example, also may obtain the washing
condition change order information, and control the opera-
tion of the washing unit 32 to change the washing condition
of the washing operation after processing a blood sample
based on the washing condition change order information.
[0070] The controller 34 changes the washing condition
under which the washing is performed after processing the
blood sample to the second washing condition which is
stronger than the first washing condition when the number of
abnormal blood cells exceeds a predetermined threshold
value. According to this configuration, the washing condi-
tion can be changed to the second washing condition which
is stronger than the first washing condition by a simple
control process.

[0071] The controller 34 changes the washing condition
for washing to be performed after processing a blood sample
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to the second washing condition which is stronger than the
first washing condition when the presence of abnormal
blood cells in the blood sample is suggested. The controller
34 changes the washing condition for washing to be per-
formed after processing a blood sample to the second
washing condition which is stronger than the first washing
condition based on the abnormal blood cell flag. Therefore,
carryover of abnormal blood cells that might adversely
affect the diagnosis when mildly present is effectively
avoided, an increase in time required to prepare the smear is
prevented while avoiding an increase in washing liquid
reagent consumption.

[0072] The controller 34 changes the washing condition
for washing to be performed after processing a blood sample
to the second washing condition which is stronger than the
first washing condition based on information related to
abnormal white blood cells or abnormal red blood cells. For
example, the controller 34 performs a process of washing the
blood processing unit 31 by controlling the operation of the
washing unit 32 to change the washing operation after
processing the blood sample based on information related to
abnormal white blood cells. Therefore, carryover of a blood
sample containing abnormal white blood cells to the next
smear can be prevented because the blood processing unit 31
is adequately washed by the washing unit 32 even when a
smear has been prepared of a sample containing abnormal
white blood cells that are not usually found in peripheral
blood of healthy subjects. Note that the information related
to abnormal white blood cells is one example of information
related to the presence of abnormal blood cells used by the
blood cell analyzer 20, and also may be, for example,
information related to the number of abnormal white blood
cells, or an abnormal blood cell flag based on the number of
abnormal white blood cells.

[0073] Carryover of a blood sample containing abnormal
red blood cells to the next smear also can be prevented the
same as when a smear is prepared of a blood sample
containing abnormal white blood cells because the controller
34 performs the process of washing the blood cell process-
ing unit 31 to change the washing condition to the second
washing condition which is stronger than the first washing
condition based on information related to abnormal red
blood cells even when a smear of abnormal red blood cells
is prepared. The information related to abnormal red blood
cells is one example of information related to the presence
of abnormal blood cells used by the blood cell analyzer 20,
and also may be, for example, information related to the
number of abnormal red blood cells, or an abnormal blood
cell flag based on the number of abnormal red blood cells.

[0074] The controller 34 can control the operation of the
first washing unit 330 to change the washing condition for
washing after processing a blood sample to the second
washing condition which is stronger than the first washing
condition when abnormal blood cells occur in the blood
sample. The controller 34 is configured to control the
operation of the operation of the first washing unit 330 to
change the washing condition in the washing operation of
the suction unit 310 by the first washing unit 330 based on
information related to the presence of abnormal blood cells.
For example, the controller 34 performs a process of wash-
ing the suction unit 310 by controlling the operation of the
first washing unit 330 to change the washing condition of the
washing operation after processing the blood sample based
on information related to abnormal white blood cells. The
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controller 34 also is configured to control the operation of
the first washing unit 330 to change the washing condition
in the washing operation of the suction unit 310 by the first
washing unit 330 based on washing condition change order
information. Therefore, the suction unit 310 is adequately
washed by the first washing unit 330 and carryover of
abnormal white blood cells to the next smear is effectively
prevented even when a smear has been prepared of a sample
containing abnormal white blood cells that are usually not
present in peripheral blood of healthy subjects.

[0075] The controller 34 can control the operation of the
second washing unit 340 to change the washing condition
for washing after processing a blood sample to the second
washing condition which is stronger than the first washing
condition when abnormal blood cells occur in the blood
sample. The controller 34 is configured to control the
operation of the operation of the second washing unit 340 to
change the washing condition in the washing operation of
the dispensing unit 320 by the second washing unit 340
based on information related to the presence of abnormal
blood cells. For example, the controller 34 performs a
process of washing the dispensing unit 320 by controlling
the operation of the second washing unit 340 to change the
washing condition of the washing operation after processing
the blood sample based on information related to abnormal
white blood cells. The controller 34 also may be configured
to control the operation of the second washing unit 340 to
change the washing condition in the washing operation of
the dispensing unit 320 by the second washing unit 340
based on washing condition change order information.
Therefore, the dispensing unit 320 is adequately washed by
the second washing unit 340 and carryover of abnormal
white blood cells to the next smear is effectively prevented
even when a smear has been prepared of a sample containing
abnormal white blood cells that are usually not present in
peripheral blood of healthy subjects.

[0076] The controller 34 can control the operation of the
third washing unit 360 to change the washing condition for
washing after processing a blood sample to the second
washing condition which is stronger than the first washing
condition when abnormal blood cells occur in the blood
sample. The controller 34 is configured to control the
operation of the third washing unit 360 to change the
washing condition in the washing operation of the deploy-
ment member 350 by the third washing unit 360 based on
information related to the presence of abnormal blood cells.
For example, the controller 34 performs a process of wash-
ing the deployment member 350 by controlling the operation
of the third washing unit 360 to change the washing con-
dition of the washing operation after processing the blood
sample based on information related to abnormal white
blood cells. The controller 34 also is configured to control
the operation of the third washing unit 360 to change the
washing condition in the washing operation of the deploy-
ment member 350 by the third washing unit 360 based on
washing condition change order information. Therefore, the
deployment member 350 is adequately washed by the third
washing unit 360 and carryover of abnormal white blood
cells to the next smear is effectively prevented even when a
smear has been prepared of a sample containing abnormal
white blood cells that are usually not present in peripheral
blood of healthy subjects.

[0077] The controller 34 may also change the washing
condition for washing to be performed after processing a
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blood sample to the second washing condition which is
stronger than the first washing condition based on informa-
tion related to immature blood cells as abnormal white blood
cells. Therefore, carryover of a blood sample containing
immature blood cells to the next smear can be effectively
prevented even when a smear containing immature blood
cells has been prepared.

[0078] The controller 34 may also change the washing
condition for washing to be performed after processing a
blood sample to the second washing condition which is
stronger than the first washing condition based on informa-
tion related to blast cells as abnormal white blood cells.
Carryover of blast cells to the next smear can be effectively
prevented even when a smear containing blast cells has been
prepared.

[0079] The controller 34 also may control the operation of
the washing unit 32 to change the washing condition of
washing after processing a blood sample to the second
washing condition which is stronger than the first washing
condition based on information related to the number of red
blood cells of white blood cells that are neither abnormal
white blood cell nor abnormal red blood cells. Therefore,
carryover of white blood cells or red blood cells from the
previous blood sample to the next smear can be prevented
because adequate washing operation are performed even
when a smear has been prepared with an abnormal number
of white blood cells or red blood cells the same as when a
smear has been prepared with an abnormal white blood cells
or abnormal red blood cells as described above.

[0080] The controller 34 also may control the operation of
the washing unit 32 to change the washing condition of the
washing operation performed after processing the blood
sample based on at least one among the white blood cell
count, red blood cell count, abnormal white blood cell count,
or abnormal red blood cell count exceeding a corresponding
threshold value. Therefore, the washing condition can be
easily changed.

Obtaining Information by the Information Obtaining Unit

[0081] The information obtaining unit 33 of the smear
preparation apparatus 30 also may obtain the washing con-
dition change order information generated by blood cell
analyzer 20. The information obtaining unit 33 also may
obtain the washing condition change order information
generated by the blood cell analyzer 20 from the blood cell
analyzer 20 through the host computer 50. The controller 34
can change the washing condition to the second washing
condition which is stronger than the first washing condition
based on the washing condition change order information
obtained by the information obtaining unit 33. Therefore, the
control load of the controller 34 is reduced and adequate
washing can be performed.

[0082] The information obtaining unit 33 also may obtain
the information related to the presence of abnormal blood
cells generated by the blood cell analyzer 20 from the blood
cell analyzer 20 through the host computer 50. Therefore,
the control load of the controller 34 is reduced and adequate
washing can be performed.

[0083] The information obtaining unit 33 also may obtain
the washing condition change order information generated
by the host computer 50 from the host computer 50.
[0084] The information obtaining unit 33 also may obtain
the preparation order information of the smear generated
when the analyzer unit 70 of the blood cell analyzer 20 or the
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host computer 50 determines whether a smear will be
prepared by the smear preparation apparatus 30, washing
condition change order information, and information related
to the presence of abnormal blood cells. Therefore, the
information obtaining unit 33 simplifies the process of
obtaining information more than when the smear preparation
order information, washing condition change order infor-
mation, and information related to the presence of abnormal
blood cells are obtained separately.

[0085] The information obtaining unit 33 also may obtain
the hematocrit of the blood sample, and information related
to the presence of abnormal blood cells or washing condition
change order information together from the blood cell
analyzer 20. Therefore, the process of obtaining information
is simplified more than when the controller 34 obtains the
hematocrit of the blood sample, and the washing condition
change order information or information related to the
presence of abnormal blood cells separately.

[0086] The controller 34 is configured to control the
operation of the washing unit 32 to change the washing
condition of the washing operation to be performed after
processing the blood sample to the second washing condi-
tion which is stronger than the first washing condition based
on the washing condition change order information or
information related to the presence of abnormal blood cells.
Note that the washing liquid used in the first washing
condition is water containing an antiseptic and surfactant.
The washing liquid used in the first washing condition is
substantially free of chlorine. In the first washing condition
a single washing is performed using this washing liquid.
[0087] For example, the controller 34 controls the opera-
tion of the second washing unit 32 to change the washing
condition for washing after processing a blood sample to the
second washing condition which is stronger than the first
washing condition so that the blood processing unit 31 is
washed a plurality of times. Ideally, the controller 34 con-
trols the operations of the first washing unit 330, second
washing unit 340, and third washing unit 360 to perform the
washing operation a plurality of times, and executes pro-
cesses to respectively wash the suction unit 310, dispensing
unit 320, and deployment member 350. The number of wash
cycles in the second washing condition is greater than the
number of wash cycles in the first washing condition, for
example, two wash cycles. The number of wash cycles also
may be three or more. Therefore, the suction unit 310,
dispensing unit 320, and deployment member 350 can be
adequately washed by the first washing unit 330, second
washing unit 340, and third washing unit 360 by a simple
method even when a smear containing abnormal white blood
cells has been prepared, for example. As a result, carryover
to the next smear is easily prevented.

Other Examples of Changing the Washing Condition

[0088] In the second washing condition, the method of
washing under a stronger condition than the normal first
washing condition may include various methods other than
changing the number of wash cycles.

[0089] The controller 34 also may change the washing
condition of the washing performed after processing the
blood sample to the second washing condition which is
stronger than the first washing condition so that washing is
performed using a washing liquid containing chlorine which
is different from the washing liquid used in the washing
operation under the first washing condition. For example,
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the controller 34 also may control the operation of the first
washing unit 330 and the second washing unit 340 to
respectively wash the suction unit 310 and the dispensing
unit 320 using the washing liquid that contains chlorine. The
controller 34 also, for example, may perform a process to
wash the suction unit 310 and dispensing unit 320 after
suctioning and dispensing a blood sample containing abnor-
mal white blood cells using the washing liquid that contains
chlorine based on the washing condition change order
information or information related to the presence of abnor-
mal blood cells when a test tube accommodating the wash-
ing liquid containing chlorine is set in the urgent sample
container part 300a of the smear preparation apparatus 30.
The chlorine-containing washing liquid is suctioned by the
suction unit 310 and dispensed by the dispensing unit 320.
Therefore, the suction unit 310 and dispensing unit 320 can
be reliably washed even when a smear of abnormal white
blood cells has been prepared. As a result, carryover of the
blood sample that includes abnormal white blood cells to the
next smear can be easily prevented.

[0090] The controller 34 also may change the washing
condition of the washing performed after processing the
blood sample to the second washing condition which is
stronger than the first washing condition so that the volume
of the washing liquid is greater than the volume of the
washing liquid used in the washing operation under the first
washing condition. For example, the controller 34 also may
perform processes to respectively wash the suction unit 310,
dispensing unit 320, and deployment member 350 by the
first washing unit 330, second washing unit 340, and third
washing unit 360 using double the usual volume of washing
liquid. Therefore, the suction unit 310, dispensing unit 320,
and deployment member 350 can be reliably and adequately
washed by the first washing unit 330, second washing unit
340, and third washing unit 360 even when a smear con-
taining abnormal white blood cells has been prepared.
[0091] The controller 34 also may change the washing
condition of the washing performed after processing the
blood sample to the second washing condition which is
stronger than the first washing condition so that the washing
time is greater than the washing time used in the washing
operation under the first washing condition. For example,
the controller 34 also may perform processes to respectively
wash the suction unit 310, dispensing unit 320, and deploy-
ment member 350 by the first washing unit 330, second
washing unit 340, and third washing unit 360 using double
the usual washing time. Therefore, the suction unit 310,
dispensing unit 320, and deployment member 350 can be
reliably and adequately washed by the first washing unit
330, second washing unit 340, and third washing unit 360
even when a smear containing abnormal white blood cells
has been prepared.

[0092] The degree of strength also may be changed when
the washing condition is made stronger than the usual
washing condition.

[0093] Specifically, the controller 34 also may change the
washing condition of the washing performed after process-
ing the blood sample to the second washing condition which
is stronger than the first washing condition to change the
degree of washing strength in the washing operation of the
second washing condition when abnormal blood cells are
present in the blood sample. For example, the controller 34
also may control the operation of the washing unit 32 to
change the washing condition of the washing operation to
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change the degree of washing strength in the washing
operation under the second washing condition based on
information related to the presence of abnormal blood cells.
The controller 34 also may control the washing operation so
that washing is performed for two wash cycles when the
abnormal white blood cell count exceeds a first threshold
value, and washing is performed for three wash cycles when
the abnormal white blood cell count exceeds a second
threshold value based on a plurality of threshold values such
as a first threshold and second threshold related to the
abnormal white blood cell count, for example. The control-
ler 34 also may control the washing operation based on a
plurality of threshold values related to the white blood cell
count, red blood cell count, and abnormal red blood cell
count just as in the case of abnormal white blood cells.

[0094] When abnormal blood cells are present in a blood
sample, the abnormal blood cell flag can be generated by the
controller 74 of the analyzing unit 70 or the controller 53 of
the host computer 50 to change the degree of washing
strength in the washing operation performed under the
second washing condition. When abnormal blood cells are
present in a blood sample, the washing condition change
order information also can be generated by the controller 74
of the analyzing unit 70 or the controller 53 of the host
computer 50 to change the degree of washing strength in the
washing operation performed under the second washing
condition.

[0095] The controller 34 controls the operation of the
washing unit 32 to perform the washing operation after each
blood sample processing operation. The controller 34 con-
trols the respective first washing unit 330, second washing
unit 340, and third washing unit 360 to wash the suction unit
310, dispensing unit 320, and deployment member 350 after
the blood sample suctioned by the suction unit 310 is
dripped on the glass slide 500 by the dispensing unit 320 and
the deployment member 350 has spread the dripped blood
sample on the glass slide 500. Therefore, carryover to the
next smear is prevented because the washing operation is
performed before preparing the next smear even when a
smear of abnormal blood cells has been prepared.

Other System Structures

[0096] Although the example shows the blood sample
processing system 10 provided with a blood cell analyzer 20,
smear preparation apparatus 30, transporting device 40, ands
host computer 50, the configuration of the blood sample
processing system 30 may be modified as appropriate.
Although the blood sample processing system 10 includes
the blood cell analyzer 20, smear preparation apparatus 30,
and transporting device 40, the system also, for example,
may omit the host computer 50 as shown in FIG. 5. In this
case the analyzing unit 70 of the blood cell analyzer 20 is
configured to create a direct measurement order.

Washing Condition Change Order Information or Abnormal
Blood Cell Flag Generation Process

[0097] The process of generating the washing condition
change order information or abnormal blood cell flag by the
controller 74 of the analyzing unit 70 is described below
with reference to FIG. 6. This process is described below by
way of example implemented by the controller 74 of the
analyzing unit 70.
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[0098] In step S1, the controller 74 executes a process to
analyze the blood cells in the blood sample in the blood cell
analyzer 20. Specifically, the controller 74 queries the host
computer 50 for a sample measurement order when a
bar-code reader (not shown in the drawing) of the measuring
unit 60 reads the ID of a test tube that has been moved to the
suction process position 600. The controller 74 then controls
the measurement operation of the measuring unit 60 based
on the measurement order received from the host computer
50. The controller 74 obtains information related to the
blood cell count for determining the presence of abnormal
blood cells from the blood cell analyzer 20 based on the
measurement results obtained by the measuring unit 60.
[0099] In step S2, the controller 74 determines whether
there is an order to prepare a smear. The controller 74
determines the necessity of preparing a smear based on the
analysis results of the blood sample, and issues the order.
The controller 74 advances the process to step S3 when there
is an order to prepare a smear. On the other hand, the
controller 74 ends the process of generating the washing
condition change order information or the abnormal cell flag
when there is no order to prepare a smear.

[0100] In step S3, the controller 74 determines whether at
least one or the other of abnormal white blood cells or
abnormal red blood cells are present. The controller 74
advances the process to step S5 when at least one or the other
of abnormal white blood cells or abnormal red blood cells
are present. On the other hand, the controller 74 advances
the process to step S4 when neither abnormal white blood
cells or abnormal red blood cells are present.

[0101] When the process advances to step S4, the control-
ler 74 determines whether at least one or the other of the
white blood cell count or red blood cell count is greater than
a threshold value corresponding to the white blood cell
count or red blood cell count. The controller 74 advances the
process to step S5 when at least one or the other of the white
blood cell count or red blood cell count is greater than the
corresponding threshold value. On the other hand, the con-
troller 74 ends the washing condition change order infor-
mation generation process when both the white blood cell
count and the red blood cell count are equal to or less than
the corresponding threshold value.

[0102] When the process advances to step S5, the control-
ler 74 generates the washing condition change order infor-
mation to change the washing condition to strengthen the
washing operation performed by the washing unit 32. The
controller 74 also may generate the abnormal blood cell flag
to change the washing condition to strengthen the washing
operation performed by the washing unit 32. Thereafter, the
controller 74 ends the process for generating the washing
condition change order information or abnormal blood cell
flag.

[0103] The washing condition change order information
or abnormal blood cell flag are generated by the process
described above. The controller 74 performs the process for
generation the washing condition change order information
or abnormal blood cell flag for every blood sample.

Washing Condition Change Process

[0104] The Process for changing the washing condition
performed by the controller 34 of the smear preparation
apparatus 30 is described below with reference to FIG. 7.
[0105] In step S11, the controller 34 obtains the informa-
tion of the blood sample being transported to the smear
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preparation apparatus 30. Specifically, the controller 34
obtains hematocrit information and the like of the blood
sample, smear preparation order information, and washing
condition change order information or abnormal blood cell
flag generated in step S5 (refer to FIG. 6) of the process for
generating the washing condition change order information
or abnormal blood cell flag from the analyzing unit 70 of the
blood cell analyzer 2.

[0106] In step S12, the controller 34 executes the process-
ing of the blood sample. Specifically, the controller 34
executes the process to have the suction unit 310 suction the
blood sample from the test tube transported to the suction
process position 300 of the smear preparation apparatus 30.
The controller 34 then executes the process to discharge the
suctioned blood sample from the dispensing unit 320 onto
the glass slide 500. The controller 34 then executes the
process to have the deployment member 350 spread the
dripped blood sample on the glass slide 500.

[0107] In step S13, the controller 34 executes the process
to prepare the smear using the glass slide 500 (refer to FIG.
2) on which the blood sample was dripped in step S12.
[0108] In step S14, the controller 34 determines whether
the blood sample has generated a washing condition change
order information or an abnormal blood cell flag. The
controller 34 advances the process to step S15 when the
blood sample has not generated a washing condition change
order information or an abnormal blood cell flag. On the
other hand, the controller 34 advances the process to step
S16 when the blood sample has generated a washing con-
dition change order information or an abnormal blood cell
flag.

[0109] The controller 34 executes normal washing when
the process advances to step S15. Specifically, the controller
34 executes one wash cycle respectively for the suction unit
310, dispensing unit 320, and deployment member 350
through the first washing unit 330, second washing unit 340,
and third washing unit 360 using water containing an
antiseptic and surfactant under the first washing condition.
Thereafter, the controller 34 advances the process to step
S17.

[0110] When the process advances to step S16, the con-
troller 34 changes the washing condition from the first
washing condition to the second washing condition, and
executes washing under the second washing condition.
Specifically, the controller 34 executes the washing opera-
tion for two wash cycles respectively for the suction unit
310, dispensing unit 320, and deployment member 350
through the first washing unit 330, second washing unit 340,
and third washing unit 360 using water containing an
antiseptic and surfactant under the first washing condition.
Thereafter, the controller 34 advances the process to step
S17.

[0111] In step S17, the controller 34 determines whether
the order to prepare a smear is completed. The controller 34
returns the process to step S11 when the order to prepare a
smear has been completed. On the other hand, the controller
34 ends the washing condition change process when the
order to prepare a smear has been completed.

[0112] The washing condition change process is per-
formed by the processes described above. The controller 34
executes the washing condition change process for each
blood sample.

[0113] Note that the present embodiments in all respects
are examples and not to be regarded as limiting in any way.
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The scope of the invention is defined solely by the scope of
the claims and not by the forgoing description, and may be
variously and appropriately modified insofar as such modi-
fication is within the scope of the meaning expressed in the
claims.

What is claimed is:

1. A smear preparation apparatus comprising:

a blood processing unit configured to process a blood
sample and prepares a smear of the blood sample;

a washing unit configured to wash the blood processing
unit under a first washing condition after processing of
the blood sample;

a controller configured to control the operations of the
blood processing unit and the washing unit;

an information obtaining unit configured to obtain infor-
mation relating to the occurrence of abnormal blood
cells in a blood sample from an external source;

wherein the controller is configured to change the wash-
ing condition for washing after processing a blood
sample to a second washing condition which is stronger
than the first washing condition when abnormal blood
cells occur in the blood sample.

2. The smear preparation apparatus of claim 1, wherein

the controller is configured to change the washing con-
dition for washing after processing a blood sample to a
second washing condition which is stronger than the
first washing condition based on information related to
abnormal white blood cells or abnormal red blood cells.

3. The smear preparation apparatus of claim 1, wherein

the controller is configured to change the washing con-
dition for washing after processing a blood sample to a
second washing condition which is stronger than the
first washing condition based on information related to
immature blood cells.

4. The smear preparation apparatus of claim 1, wherein

the controller is configured to change the washing con-
dition for washing after processing a blood sample to a
second washing condition which is stronger than the
first washing condition based on information related to
blast cells.

5. The smear preparation apparatus of claim 1, wherein

the controller is configured to change the washing con-
dition for washing after processing a blood sample to a
second washing condition which is stronger than the
first washing condition based on information related to
the number of white blood cells or the number of red
blood cells.

6. The smear preparation apparatus of claim 1, wherein

the controller is configured to change the washing con-
dition for washing after processing a blood sample to a
second washing condition which is stronger than the
first washing condition when the number of abnormal
blood cells exceeds a predetermined threshold value.

7. The smear preparation apparatus of claim 1, wherein

the controller changes the washing condition for washing
after processing a blood sample to a second washing
condition which is stronger than the first washing
condition when the presence of abnormal blood cells is
suggested.

8. The smear preparation apparatus of claim 1, wherein

the controller is configured to control the preparation of a
smear of a blood sample to change the development
conditions of smearing the blood sample based on the
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hematocrit value of the blood sample obtained by the
information obtaining unit; and

the information obtaining unit is configured to obtain
information relating to the occurrence of abnormal
blood cells and hematocrit value of the blood sample.

9. The smear preparation apparatus of claim 1, wherein

the controller is configured to change the washing con-
dition for washing after processing a blood sample to a
second washing condition which is stronger than the
first washing condition to wash the blood processing
unit a plurality of times.

10. The smear preparation apparatus of claim 1, wherein

the controller is configured to change the washing con-
dition for washing after processing a blood sample to a
second washing condition which is stronger than the
first washing condition to perform the washing using a
washing liquid containing chlorine which is different
from the washing liquid used in the washing operation
under the first washing condition.

11. The smear preparation apparatus of claim 1, wherein

the controller is configured to change the washing con-
dition for washing after processing a blood sample to a
second washing condition which is stronger than the
first washing condition to change the level of washing
strength of the washing operation under the second
washing condition when abnormal blood cells are pres-
ent in the blood sample.

12. The smear preparation apparatus of claim 1, wherein

the controller is configured to change the washing con-
dition for washing after processing a blood sample to a
second washing condition which is stronger than the
first washing condition to increase the amount of wash-
ing liquid in the washing operation under the first
washing condition.

13. The smear preparation apparatus of claim 1, wherein

the controller is configured to change the washing con-
dition for washing after processing a blood sample to a
second washing condition which is stronger than the
first washing condition to increase the washing time in
the washing operation under the first washing condi-
tion.

14. The smear preparation apparatus of claim 1, wherein

the controller is configured to control the washing unit to
perform a washing operation for every processing
operation of a blood sample.

15. The smear preparation apparatus of claim 1, wherein

the information obtaining unit is configured to obtain
information related to the existence of abnormal blood
cells from a blood cell analyzing device which analyzes
blood cells in the blood sample.

16. The smear preparation apparatus of claim 1, wherein

the information obtaining unit is configured to obtain
information related to the existence of abnormal blood
cells from a host computer that manages the progress of
the blood cell analyzing device which analyzes blood
cells in the blood sample.

17. The smear preparation apparatus of claim 1, wherein

the blood processing unit comprises a suction unit which
suctions the blood sample;

the washing unit comprises a first washing unit which
washes the suction unit; and

the controller is configured to control the operation of the
first washing unit to change the washing condition for
washing after processing a blood sample to a second
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washing condition which is stronger than the first
washing condition when there are abnormal blood cells
in the blood sample.

18. The smear preparation apparatus of claim 1, wherein

the blood processing unit comprises a deployment mem-
ber which smears the dripped blood sample on a glass
slide;

the washing unit comprises a third washing unit which
washes the deployment member; and

the controller is configured to control the operation of the
third washing unit to change the washing condition for
washing after processing a blood sample to a second
washing condition which is stronger than the first
washing condition when there are abnormal blood cells
in the blood sample.

19. A blood sample processing system comprising:

a blood cell analyzer configured to analyze blood cells in
a blood sample; and

a smear preparation apparatus comprising a blood pro-
cessing unit configured to prepare a smear of a blood
sample by processing the blood sample, a washing unit
configured to wash the blood processing unit, and a
controller configured to control the operations of the
blood processing unit and the washing unit, wherein

the blood cell analyzer is configured to generate wash
condition change order information which changes the
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washing operation of the smear preparation apparatus
to a second washing condition that is stronger than the
first washing condition;

the smear preparation apparatus comprises an information
obtaining unit configured to obtain the washing condi-
tion change order information from the blood cell
analyzer; and

the controller of the smear preparation apparatus is con-
figured to change the washing performed after process-
ing of a blood sample to a second washing condition
that is stronger than the first washing condition based
on the washing condition change order information
obtained from the blood cell analyzer by the informa-
tion obtaining unit.

20. A method of washing a blood processing unit of a

smear preparation apparatus comprising:

a blood processing unit configured to prepare a smear of
a blood sample by processing the blood sample, and a
washing unit configured to wash the blood processing
unit under a first washing condition after processing the
blood sample, the method comprising:

performing washing after processing a blood sample
under a second washing condition that is stronger than
the first washing condition when information related to
the presence of abnormal blood cells in a blood sample
being used to prepare a smear is obtained from an
external source.



