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Fig. 1 
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Fig. 2 
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Fig. 5 
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Fig. 7 

Pressure 
adjustment 

Water 
SUPP'Y 

Water 
drainage 

, \ [2/21 / 



Patent Application Publication Feb. 28, 2008 Sheet 8 0f 8 US 2008/0050280 A1 

Fig. 8 
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SAMPLE ANALYZER 

RELATED APPLICATIONS 

[0001] This application claims priority under 35 U.S.C. § 
119 to Japanese Patent Application No. 2006-225498 ?led 
Aug. 22, 2006 and Japanese Patent Application No. 2006 
225499 ?led Aug. 22, 2006, the entire content of Which is 
hereby incorporated by reference. 

FIELD OF THE INVENTION 

[0002] The present invention relates to a sample analyzer 
(hereinafter referred to simply as analyzer). More speci? 
cally, the present invention relates to an analyzer for dis 
playing maintenance history or plan. In the speci?cation, 
“analyzer” not only includes a device for analyzing samples 
such as urine and blood, but also includes a pre-processing 
device for analysis of smear processing device and the like. 

BACKGROUND OF THE INVENTION 

[0003] In a sample analyzer for analyzing samples such as 
urine and blood, maintenance of the apparatus is carried out 
according to a set plan (plan containing content and timing 
of maintenance) to mainly maintain a predetermined ana 
lytical precision. In the case of a blood coagulation mea 
surement device, maintenance items include “pipette clean 
ing”, “sample tube discarding” of discarding used cuvette 
(sample tube) accommodated in a discarding container and 
emptying the container, “?uid discharging process” of used 
cleaning ?uid, etc., “reagent condensation removal” of 
removing condensation attached to the reagent container, 
and the like. The maintenance includes items Which are to be 
carried out on a regular basis, and items Which are carried 
out on an irregular basis such as replacement of consumable 
goods, pressure adjustment of air pressure source used in 
suction and dispensing of samples and reagents, and the like. 

[0004] The maintenance includes items Which are carried 
out by user or service person With the operation of the 
apparatus in a stopped state such as “sample tube discard 
ing” and “reagent condensation removal”, and items Which 
require the apparatus to be operating such as “pipette 
cleaning”. In the latter case, cases Where the replacement 
task itself is performed by hand, but Where the apparatus 
must be operated for replacement, such as the case in 
“pipette replacement”, are also included. Speci?cally, in 
“pipette replacement”, operations of moving the pipette to a 
replacement position, and returning the pipette to the origi 
nal position after the replacement task by hand is completed 
are necessary. Japanese Laid-Open Patent Publication No. 
2-150770 discloses an automatic analyzer that measures the 
number of operating times and the operating time of a 
mechanism section, stores the measured operating mecha 
nism section by time, determines, from the stored content, 
Whether or not it is in a period of time suited for maintenance 
operation such as period of time in Which the analyzer is not 
used, and issues a maintenance start signal to perform the 
maintenance operation When determined as being in the 
period of time suited for maintenance operation. 

[0005] Conventionally, such maintenance recording is car 
ried out by the user Writing the items performed only by 
hand and the items performed by operating the apparatus on 
a paper (maintenance record ?eld Written or attached to an 
apparatus manual or a copy of the same is often used). 
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Japanese Laid-Open Patent Publication No. 9-211003 and 
Japanese Laid-Open Patent Publication No. 2002-181744 
disclose an analyzer that stores the date the maintenance task 
Was implemented and displays the date on the display 
section. 

[0006] The maintenance recording paper is often attached 
to the manual, but in the conventional recording method, the 
chances of looking at the manual loWers as one gets famil 
iarized With the operation of the apparatus, and thus may 
forget to record. The operation of the analyzer and the 
analyzing task are performed using a computer such as a 
personal computer, and the implementation of the mainte 
nance involving the operation of the apparatus is also 
performed by instruction from an input means of the com 
puter. In this case, the user instructs the implementation of 
the maintenance to the computer, and after checking the 
completion of the maintenance, the user must record the 
maintenance recording on the recording paper, Which is a 
troublesome task. Furthermore, the recording paper is often 
not at hand When the user performing the analyzing task 
attempts to check the maintenance history, and thus the 
checking task becomes inconvenient. 

[0007] In the automatic analyzer disclosed in Japanese 
Laid-Open Patent Publication No. 9-211003 and Japanese 
Laid-Open Patent Publication No. 2002-181744, since only 
the most recent date of When maintenance Was implemented 
is merely displayed When displaying the maintenance 
recording, the user is only able to check at one time the most 
recent implementation date on the screen even for the 
maintenance task that is frequently (e.g., every day, every 
Week) carried out, and thus cannot check at one time a 
plurality of maintenance implemented dates. Although it is 
desired that the person implementing the maintenance is also 
recorded in the maintenance history in terms of maintenance 
management, the user must input the person implementing 
the maintenance by hand in order to record the person 
implementing the maintenance in the automatic analyzer 
disclosed in Japanese Laid-Open Patent Publication No. 
9-211003, Whereby it is a burden on the user to input the 
person implementing the maintenance for every mainte 
nance task, and furthermore, the user might forget to input. 

SUMMARY OF THE INVENTION 

[0008] The scope of the present invention is de?ned solely 
by the appended claims, and is not affected to any degree by 
the statements Within this summary. A ?rst sample analyzer 
embodying features of the present invention comprises: a 
memory con?gured to store a record of maintenance already 
performed on the sample analyzer; a display; and a display 
control con?gured to control the display to display a ?rst 
table Which chronologically shoWs the record of mainte 
nance already performed, Wherein the ?rst table is assigned 
a predetermined term, in the table the term is divided into a 
plurality of sections. 

[0009] A second sample analyzer embodying features of 
the present invention comprises: a memory con?gured to 
store a record of maintenance to be performed on the sample 
analyzer; a display; and a display control con?gured to 
control the display to display a ?rst table Which chronologi 
cally shoWs the record of maintenance to be performed, 
Wherein the ?rst table is assigned a predetermined term, in 
the table the term is divided into a plurality of sections. 
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[0010] A third sample analyzer embodying features of the 
present invention comprises: an analyzing mechanism con 
?gured to execute an analyzing operation for analyzing a 
sample and a maintenance operation; a memory con?gured 
to store a record of maintenance of the sample analyzer; an 
input section con?gured to instruct the maintenance opera 
tion of the analyzing mechanism; a display; a maintenance 
history displaying section con?gured to control the display 
so as to display a table Which chronologically shoWs a 
maintenance history, the table being assigned a predeter 
mined term, in the table the term being divided into a 
plurality of sections; a maintenance operation executor 
con?gured to control the analyzing mechanism so as to 
execute the maintenance operation When instruction to 
execute the maintenance operation is made from the input 
section; a record updater con?gured to control the memory 
to store a record of the maintenance executed by the main 
tenance operation executing section; and a display updater 
con?gured to update the maintenance history displayed on 
the display When the maintenance operation is executed. 

[0011] A fourth sample analyzer embodying features of 
the present invention comprises: an analyzing mechanism 
con?gured to execute an analyzing operation for analyzing 
a sample and an operation involved in a maintenance task; 
a memory con?gured to store a record of maintenance of the 
sample analyzer; an input section con?gured to instruct the 
operation involved in the maintenance task of the analyzing 
mechanism; a display; a maintenance history displaying 
section con?gured to control the display so as to display a 
table Which chronologically shoWs a maintenance history, 
the table being assigned a predetermined term, in the table 
the term being divided into a plurality of sections; an 
executor con?gured to control the analyzing mechanism to 
execute the operation involved in the maintenance task When 
accepting instruction to execute the operation involved in 
the maintenance task from the input section; a record 
updater con?gured to control the memory to store a record 
of the maintenance When the operation involved in the 
maintenance task is executed by the executor; and a display 
updater con?gured to update the maintenance history dis 
played on the display When the operation involved in the 
maintenance task is executed. 

[0012] A ?fth sample analyzer embodying features of the 
present invention comprises: an analyzing mechanism con 
?gured to execute an analyzing operation for analyzing a 
sample and a maintenance operation; a memory con?gured 
to store a record of maintenance of the sample analyzer; an 
input section con?gured to accept input from a user; a login 
section con?gured to authenticate the user based on user 
information input to the input section, and determining 
Whether or not to permit the login of the user; a maintenance 
operation executor con?gured to control the analyzing 
mechanism to execute the maintenance operation When 
accepting instruction to execute the maintenance operation 
from the input section; and a record updater con?gured to 
control the memory to store information on the user Who is 
logging in and the record of maintenance in association With 
each other When the maintenance operation is executed. 

[0013] A sixth sample analyzer embodying features of the 
present invention comprises: an analyzing mechanism con 
?gured to execute an analyzing operation for analyzing a 
sample and a maintenance operation; a memory con?gured 
to store a record of maintenance of the sample analyzer; an 
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input section con?gured to accept input from a user; a 
display; an instruction ?gures display section con?gured to 
display a plurality of instruction ?gures for respectively 
instructing a plurality of maintenance operations on the 
display; a maintenance operation executor con?gured to 
control the analyzing mechanism to execute the maintenance 
operation corresponding to the instruction ?gure When an 
input selecting the instruction ?gure is provided from the 
user to the input section; and a record updater con?gured to 
control the memory to store the record of maintenance 
executed by the maintenance operation executor. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] FIG. 1 is a perspective explanatory vieW shoWing 
the overall con?guration of one embodiment of an analyzer 
of the present invention; 

[0015] FIG. 2 is a plan explanatory vieW shoWing a 
measurement device and a conveying section in the analyzer 
shoWn in FIG. 1; 

[0016] FIG. 3 is a block diagram shoWing a con?guration 
of the measurement device in the analyzer shoWn in FIG. 1; 

[0017] FIG. 4 is a block diagram of a control device in the 
analyzer shoWn in FIG. 1; 

[0018] FIG. 5 is a ?owchart shoWing procedures of a 
sample analyzing operation of the analyzer shoWn in FIG. 1; 

[0019] FIG. 6 is a vieW shoWing one example of a display 
screen displayed on the display section; 

[0020] FIG. 7 is a vieW shoWing a display example of 
another page of the operation panel region B in the display 
screen; and 

[0021] FIG. 8 is a ?owchart describing the update of the 
maintenance history. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0022] The embodiments of an analyzer of the present 
invention Will noW be described based on the draWings. 

[0023] FIG. 1 is a perspective explanatory vieW shoWing 
the overall con?guration of one embodiment of an analyzer 
of the present invention, FIG. 2 is a plane explanatory vieW 
shoWing a measurement device and a conveying section in 
the analyzer shoWn in FIG. 1, and FIG. 3 is a block diagram 
shoWing a con?guration of the measurement device in the 
analyzer shoWn in FIG. 1. FIG. 4 is a block diagram of a 
control device in the analyzer shoWn in FIG. 1. 

Overall Con?guration of Analyzer 

[0024] The overall con?guration of the analyzer 1 accord 
ing to the present embodiment Will be described ?rst. The 
analyzer 1 according to one embodiment of the present 
invention is an apparatus for optically measuring and ana 
lyzing the amount and extent of activity of a speci?c 
substance related to coagulation and ?brinolytic functions of 
the blood, Where plasma is used for the blood sample. In the 
analyzer 1, optical measurement (main measurement) is 
performed using coagulation time method, synthetic sub 
strate method, and immunoturbidmetric method. The coagu 
lation time method used in the present embodiment is a 
measurement method of detecting the coagulating process of 
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the sample as change in transmitted light. The measurement 
items include PT (prothrombin time), APTT (activated par 
tial thromboplastin time), Fbg (Fibrinogen content), and the 
like. The measurement items of the synthetic substrate 
method include ATIII etc., and the measurement items of the 
immunoturbidmetric method include D dimer, FDP etc. 

[0025] As shoWn in FIG. 1, the analyZer 1 is mainly 
con?gured by a measurement unit including a measurement 
device 2, a conveying unit 3 arranged on the front face side 
of the measurement device 2, and a control section 120 (see 
FIG. 3) for performing operation control of each mechanism 
in the measurement device 2 and the conveying unit 3; and 
a control device 4 serving as a data processing unit electri 
cally connected to the measurement device 2. In the present 
embodiment, the conveying unit 3 and the measurement 
device 2 are integrated and form one part of the analyZer 1, 
but the conveying unit 3 may be a separate body from the 
analyZer 1. For instance, in a large-scale system including a 
plurality of analyZers, a mode in Which a plurality of 
analyZers is connected to a large conveyance line may be 
adopted Without arranging the conveying unit in each ana 
lyZer. 
[0026] The control device 4 consists of personal computer 
401 (PC) and the like, and includes a control section 4a, a 
display section 4b, and a keyboard 40. The control section 411 
has a function of performing operation control of the mea 
surement device 2 and the conveying unit 3, as Well as 
analyZing optical information of the sample obtained in the 
measurement device 2. The control section 411 consists of 
CPU, ROM, RAM, and the like. The display section 4b is 
arranged to display the result of analysis obtained in the 
control section 411 and to display maintenance history of the 
analyZer 1, as hereinafter described. 

[0027] The control device 4 functions as an operating 
section of the user, creates a command from the operation 
instruction provided from the user through the keyboard 40, 
and transmits the command to the control section of the 
measurement unit to enable the measurement unit to perform 
the operation such as start of analysis. Similar to the control 
section 40, the control section of the measurement unit 
consists of CPU, ROM, RAM, and the like, and controls 
each mechanism in the measurement device 2 and the 
conveying unit 3 according to the command transmitted 
from the control device 4. The control section of the 
measurement unit also transmits the measurement data 
obtained in the measurement device 2 to the control device 
4. 

[0028] The con?guration of the control device 4 Will noW 
be described. As shoWn in FIG. 4, the control section 411 is 
mainly con?gured by a CPU 40111, a ROM 401b, a RAM 
4010, a hard disc 401d, a read-out device 401e, an input/ 
output interface 401], a communication interface 401g, and 
an image output interface 401h. The CPU 40111, the ROM 
401b, the RAM 4010, the hard disc 401d, the read-out device 
401e, the input/output interface 401], the communication 
interface 401g, and the image output interface 401h are 
connected by bus 4011'. 

[0029] The CPU 401a can execute computer programs 
stored in the ROM 40119 and the computer programs loaded 
in the RAM 4010. The computer 401 serves as the control 
device 4 When the CPU 401a executes the application 
program 40411, as hereinafter described. The ROM 40119 is 

Feb. 28, 2008 

con?gured by mask ROM, PROM, EPROM, EEPROM, and 
the like, and is recorded With computer programs to be 
executed by the CPU 401a, data used for the same, and the 
like. 

[0030] The RAM 4010 is con?gured by SRAM, DRAM, 
and the like. The RAM 4010 is used to read the computer 
programs recorded on the ROM 40119 and the hard disc 
401d. The RAM 4010 is used as a Work region of the CPU 
40111 When executing the computer programs. The hard disc 
401d is installed With various computer programs to be 
executed by the CPU 401a such as operating system and 
application program, as Well as data used in executing the 
computer program. The application program 40411 for cal 
culating presence or concentration of the interfering sub 
stance in the present embodiment is also installed in the hard 
disc 401d. 

[0031] The read-out device 401e is con?gured by ?exible 
disc drive, CD-ROM drive, DVD-ROM drive, and the like, 
and is able to read out computer programs and data recorded 
on a portable recording medium 404. The application pro 
gram 40411 in the present embodiment is stored in the 
portable recording medium 404, Where the computer 401 
can read out the application program 40411 from the portable 
recording medium 404, and install the application program 
40411 in the hard disc 401d. 

[0032] The application program 40411 is not only provided 
by the portable recording medium 404, but also provided 
through communication line (Wired or Wireless) from exter 
nal devices communicatably connected With the computer 
401 by the communication line. For instance, the application 
program 404a may be stored in the hard disc of the server 
computer on the Internet, Where the computer 401 can 
access the server computer to doWnload the application 
program 404a and install the application program 40411 in 
the hard disc 401d. 

[0033] Operating system providing graphical interface 
environment such as WindoWs (registered trademark) manu 
factured and sold by US Microsoft Co. is installed in the 
hard disc 401d. In the folloWing description, the application 
program 404a according to the present embodiment is 
assumed to be operating on the operating system. The 
input/output interface 401f is con?gured by serial interface 
such as USB, IEEE1394, RS-232C; parallel interface such 
as SCSI, IDE, IEEE1284; analog interface such as D/A 
converter, A/D converter, and the like. The keyboard 40 is 
connected to the input/output interface 401], so that the user 
can input data to the computer 401 using the keyboard 40. 

[0034] The communication interface 401g is, for example, 
Ethernet (registered trademark) interface. The computer 401 
transmits and receives data With the detection mechanism 
unit 2 using a predetermined communication protocol by 
means of the communication interface 401g. The image 
output interface 401h is connected to the display section 4b 
con?gured by LCD, CRT, or the like, and is con?gured to 
output the image signal corresponding to the image data 
provided from the CPU 40111 to the display section 4b. The 
display section 4b displays the image (screen) according to 
the input image signal. 

[0035] The conveying unit 3 has a function of conveying 
a rack 151 mounted With a plurality of (ten in the present 
embodiment) test tubes 150 accommodating the sample to 
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the suction position 211 (see FIG. 2) of the measurement 
device 2. The conveying unit 3 includes a rack set region 311 
for setting a rack 151 stored With the test tube 150 accom 
modating the non-processed sample, and a rack accommo 
dating region 3b for accommodating the rack 151 stored 
With the test tube 150 accommodating the processed sample. 

[0036] The measurement device 2 is con?gured to acquire 
the optical information on the supplied sample by perform 
ing an optical measurement on the sample supplied from the 
conveying unit 3. In the present embodiment, the optical 
measurement is performed on the sample dispensed into the 
cuvette 152 (see FIG. 2) of the measurement device 2 from 
the test tube 150 mounted on the rack 151 of the conveying 
unit 3. As shoWn in FIGS. 1 to 3, the measurement device 
2 includes a cuvette supply section 10, a rotation conveying 
section 20, a sample dispensing arm 30, a HIL detecting 
section 40, a lamp section 50, tWo reagent dispensing arms 
60, a cuvette transporting section 70, a detecting section 80, 
an urgent sample setting section 90, a cuvette discarding 
section 100, a ?uid section 110, and a control section 120. 

[0037] The cuvette supply section 10 is con?gured to 
sequentially supply the plurality of cuvettes 152 randomly 
placed by the user to the rotation conveying section 20. As 
shoWn in FIG. 2, the cuvette supply section 10 includes a 
hopper 12 attached to the apparatus main body by Way of a 
bracket 11 (see FIG. 1); tWo induction plates 13 attached 
beloW the hopper 12; a supporting table 14 arranged on the 
loWer end of the tWo induction plates 13; and a supply 
catcher part 15 arranged at a predetermined distance from 
the supporting table 14. The tWo induction plates 13 are 
arranged parallel to each other at a distance smaller than the 
diameter of the collar part of the cuvette 152 and larger than 
the diameter of the body part of the cuvette 152. The cuvette 
152 supplied into the hopper 12 slidably drops toWards the 
supporting table 14 With the collar part engaged to the upper 
surface of the tWo induction plates 13. The supporting table 
14 has a function of rotatably transporting the cuvette 152 
slidably moved onto the induction plates 13 to a position 
enabling the supply catcher part 15 to grip the cuvette 152. 
The supply catcher part 15 is arranged to supply the cuvette 
152 rotatably transported by the supporting table 14 to the 
rotation conveying section 20. 

[0038] The rotation conveying section 20 is arranged to 
transport the cuvette 152 supplied from the cuvette supply 
section 10 and a reagent container (not shoWn) accommo 
dating the reagent to be added to the sample in the cuvette 
152 in the rotating direction. The rotation conveying section 
20 is con?gured by a reagent table 21 of circular form, a 
reagent table 22 of circular ring form arranged on the outer 
side of the reagent table 21 of circular form, a secondary 
dispensing table 23 of circular ring form arranged on the 
outer side of the reagent table 22 of circular ring form, and 
a primary dispensing table 24 of circular ring form arranged 
on the outer side of the secondary dispensing table 23 of 
circular ring form, as shoWn in FIG. 2. The primary dis 
pensing table 24, the secondary dispensing table 23, the 
reagent table 21, and the reagent table 22 respectively rotate 
in both the clockWise direction and the counterclockwise 
direction, and are con?gured to be rotatable independent 
from each other. 

[0039] As shoWn in FIG. 2, the reagent tables 21 and 22 
each has a plurality of holes 2111 and 22a formed at a 
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predetermined spacing along the circumferential direction. 
The holes 21a and 22a of the reagent tables 21 and 22 are 
formed to place the plurality of reagent containers (not 
shoWn) accommodating various reagents to be added When 
preparing a measurement specimen from the sample. The 
primary dispensing table 24 and the secondary dispensing 
table 23 each has a plurality of holding parts 24a and 23a 
arranged at a predetermined spacing in the circumferential 
direction. The holding parts 24a and 2311 are arranged to 
hold the cuvette 152 supplied form the cuvette supply 
section 10. In the primary dispensing process, the sample 
accommodated in the test tube 150 of the conveying unit 3 
is dispensed into the cuvette 152 held by the holding part 
2411 of the primary dispensing table 24. In the secondary 
dispensing process, the sample accommodated in the cuvette 
152 held by the primary dispensing table 24 is dispensed into 
the cuvette 152 held by the holding part 2311 of the secondary 
dispensing table 23. A pair of small holes is formed in the 
holding part 24a at positions facing each other at the side of 
the holding part 2411. The pair of small holes is formed to 
transmit the light emitted from a branched optical ?ber 58 of 
the lamp unit 50 to be hereinafter described. 

[0040] The sample dispensing arm 30 has a function of 
suctioning the sample accommodated in the test tube 150 
conveyed to the suction position 211 by the conveying unit 3, 
and dispensing the suctioned sample into the cuvette 152 
transported by the rotation conveying section 20. 

[0041] The HIL detecting section 40 is con?gured to 
acquire the optical information from the sample to measure 
the presence and the concentration of interfering substances 
(chyle, hemoglobin, and bilirubin) in the sample before the 
reagent is added. Speci?cally, the presence and the concen 
tration of the interfering substance are measured using four 
types of light (405 nm, 575 nm, 660 nm, and 800 nm) out 
ofthe ?ve types oflight (340 nm, 405 nm, 575 nm, 660 nm, 
and 800 nm) irradiated from the lamp unit 50 to be herein 
after described. The light having a Wavelength of 405 nm is 
light that is absorbed by any one of chyle, hemoglobin, and 
bilirubin. That is, the in?uence of chyle, hemoglobin, and 
bilirubin contributes to the optical information measured by 
the light having the Wavelength of 405 nm. The light having 
a Wavelength of 575 nm is light that is not substantially 
absorbed by bilirubin but is absorbed by chyle and hemo 
globin. That is, in?uence of chyle and hemoglobin contrib 
utes to the optical information measured by the light having 
the Wavelength of 575 nm. The light having a Wavelength of 
660 nm and 800 nm are light that are not substantially 
absorbed by bilirubin and hemoglobin but are absorbed by 
chyle. That is, in?uence of chyle contributes to the optical 
information measured by the light having the Wavelength of 
660 nm and 800 nm. The chyle absorbs the light having the 
Wavelength from 405 nm of loW Wavelength region up to 
800 nm of high Wavelength region, and the light having the 
Wavelength of 660 nm is more absorbed by the chyle than 
the light having the Wavelength of 800 nm. That is, the 
in?uence of the chyle is smaller in the optical information 
measured by the light having the Wavelength of 800 nm than 
in the optical information measured by the light having the 
Wavelength of 660 nm. 

[0042] The acquisition of the optical information of the 
sample by the HIL detecting section 40 is performed prior to 
the optical measurement (main measurement) of the sample 
by the detecting section 80. The HIL detecting section 40 
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acquires optical information from the sample in the cuvette 
152 held by the holding part 2411 of the primary dispensing 
table 24, as shoWn in FIG. 2. 

[0043] In the present embodiment, the lamp unit 50 is 
arranged to emit light used in the optical measurement 
performed in the HIL detecting section 40 and the detecting 
section 80, as shoWn in FIG. 2. That is, one lamp unit 50 is 
con?gured to be commonly used for the HIL detecting 
section 40 and the detecting section 80. As shoWn in FIGS. 
1 and 2, the reagent dispensing arm 60 is arranged to mix the 
reagent into the sample in the cuvette 152 by dispensing the 
reagent in the reagent container (not shoWn) mounted on the 
rotation conveying section 20 into the cuvette 152 held by 
the rotation conveying section 20. The reagent is thereby 
added to the sample Which optical measurement by the HIL 
detecting section 40 has terminated, thereby preparing a 
measurement specimen. The cuvette transporting section 70 
is arranged to transport the cuvette 152 betWeen the rotation 
conveying section 20 and the detecting section 80. A Warm 
ing pipette 61 con?guring a Warming device equipped With 
a Warming function of the reagent is attached near the distal 
end of the reagent dispensing arm 60. 

[0044] The detecting section 80 has a function of Warming 
the measurement specimen prepared by adding the reagent 
to the sample, and measuring the optical information from 
the measurement specimen. As shoWn in FIG. 2, the detect 
ing section 80 is con?gured by a cuvette mounting part 81 
and a detector 82 arranged beloW the cuvette mounting part 
81. As shoWn in FIGS. 1 and 2, the urgent sample setting 
section 90 is arranged to perform sample analyZing process 
on the urgent sample. The urgent sample setting section 90 
is con?gured to cut the urgent sample in When the sample 
analyZing process is being performed on the sample supplied 
from the conveying unit 3. The cuvette discarding section 
100 is arranged to discard the cuvette 152 of the rotation 
conveying section 20. As shoWn in FIG. 2, the cuvette 
discarding section 100 is con?gured by a discarding catcher 
part 101, a discarding hole 102 (see FIG. 1) formed at a 
predetermined distance from the discarding catcher part 101, 
and a discarding box 103 arranged beloW the discarding hole 
102. The discarding catcher part 101 is arranged to move the 
cuvette 152 of the rotation conveying section 20 to the 
discarding box 103 through the discarding hole 102 (see 
FIG. 1). The ?uid section 110 is arranged to supply ?uid 
such as cleaning ?uid to the noZZle at each dispensing arm 
in the shut doWn process of the sample analyZer 1. 

[0045] As shoWn in FIG. 3, the control section 120 is 
connected to the cuvette supply section 10, the rotation 
conveying section 20, the sample dispensing arm 30, the 
HIL detecting section 40, the lamp unit 50, the tWo reagent 
dispensing arms 60, the cuvette transporting section 70, the 
detecting section 80, the urgent sample setting section 90, 
the cuvette discarding section 100, and the ?uid section 110 
so as to be able to communicate electric signals. The control 
section 120 is con?gured by CPU, ROM, RAM, and the like, 
and controls the operation of each mechanism described 
above by having the CPU execute the control program 
stored in advance in the ROM, Whereby the measurement 
device 2 executes the sample analyZing operation and the 
maintenance operation (operation for maintenance Work), to 
be hereinafter described. 
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Process of Sample Analysis 

[0046] The sample analyZing operation using the analyZer 
described above Will noW be brie?y described. FIG. 5 is a 
?oWchart shoWing the procedures of the sample analyZing 
operation of the analyZer shoWn in FIG. 1. First, the poWers 
of the measurement device 2 and the control device 4 of the 
analyZer 1 shoWn in FIG. 1 are turned ON to carry out the 
initial setting of the analyZer 1. The operation to return the 
mechanism moving the cuvette 152 and each dispensing arm 
to the initial position, and initialiZation of the softWare 
stored in the control section 411 of the control device 4 are 
performed (step S1). 
[0047] The rack 151 mounted With the test tube 150 
accommodating the sample (blood plasma) is conveyed by 
the conveying unit 3 shoWn in FIG. 2. The rack 151 of the 
rack set region 311 is thereby conveyed to the position 
corresponding to the suction position 211 of the measurement 
device 2 (step S2). In step S3, a predetermined amount of 
sample is suctioned from the test tube 150 by the sample 
dispensing arm 30. The sample dispensing arm 30 is then 
moved to above the cuvette 152 held by the primary dis 
pensing table 24 of the rotation conveying section 20. 
Thereafter, the sample is discharged from the sample dis 
pensing arm 30 into the cuvette 152 of the primary dispens 
ing table 24, and the sample is batched off into the cuvette 
152. 

[0048] The primary dispensing table 24 is then rotated so 
that the cuvette 152 dispensed With the sample is conveyed 
to a position Where measurement can be performed by the 
HIL detecting section 40. Thereby, in step S4, optical 
measurement on the sample is performed by the HIL detect 
ing section 40, and the optical information is acquired from 
the sample. In step S5, the control section 411 of the control 
device 4 calculates the absorbance of the sample, and also 
calculates the presence and the concentration of the inter 
fering substances (chyle, hemoglobin, and bilirubin) in the 
sample using the data (?rst optical information) of the 
received digital signal. 

[0049] Subsequently, in step S6, Whether or not the absor 
bance stored in the RAM 4010 is loWer than or equal to a 
threshold value is determined. If the absorbance calculated 
from the ?rst optical information measured in the HIL 
detecting section 40 exceeds the threshold value in step S6, 
a great amount of interference substance is assumed to be 
contained in the sample, in Which case, an accurate analysis 
cannot be performed and thus the process is terminated. If 
the absorbance calculated from the ?rst optical information 
measured in the HIL detecting section 40 is loWer than or 
equal to the threshold value in step S6, a predetermined 
amount of sample is suctioned from the cuvette 152 held by 
the holding part 24a of the primary dispensing table 24 by 
the sample dispensing arm 30 in step S7. The predetermined 
amount of sample is then discharged into each of the 
plurality of cuvettes 152 of the secondary dispensing table 
23 from the sample dispensing arm 30 to perform the 
secondary dispensing process. 

[0050] In step S8, the quanti?ed sample is incubated for a 
predetermined time. The incubation time dilfers depending 
on the measurement items, but is normally about one to three 
minutes. The reagent dispensing arm 60 is then driven to add 
the reagent in the reagent container (not shoWn) mounted on 
the reagent tables 21 and 22 into the sample in the cuvette 



US 2008/0050280 A1 

152 of the secondary dispensing table 23 in step S9. The 
measurement specimen is thereby prepared. The cuvette 152 
of the secondary dispensing table 23 accommodating the 
measurement specimen is then moved to the insertion hole 
81a of the cuvette mounting part 81 of the detecting section 
80 using the cuvette transporting section 70. 

[0051] Thereafter, in step S10, the optical measurement 
(main measurement) is performed on the measurement 
specimen in the cuvette 152 by the detector 82 of the 
detecting section 80 to acquire the optical information 
(second optical information) from the measurement speci 
men. After the analysis of step S11 by the control section 411 
of the control device 4 is ?nished, the result of analysis 
obtained in step S11 is displayed on the display section 4b 
of the control device 4 in step S12. The sample analyZing 
operation of the analyZer 1 is terminated in this manner. 

Recording and Display of Maintenance History 

[0052] Various maintenances are performed in order to 
smoothly operate the analyZer 1 con?gured as above, and to 
realiZe predetermined performances. The maintenance, as 
mentioned above, includes items manually performed by the 
user or the service person With the operation of the apparatus 
in a stopped state such as “sample tube discarding” and 
“reagent condensation removal”, and items that requires the 
apparatus to be operating such as “pipette cleaning”. In the 
present embodiment, the maintenance record is automati 
cally taken When the latter maintenance operation that 
involves the operation of the analyZer 1 is implemented. 
Therefore, the trouble for the user to separately take the 
maintenance record is eliminated, the load of the user is 
alleviated, and the maintenance record is automatically 
taken, Whereby forgetting to record or recording mistake is 
prevented. In the present embodiment, the maintenance 
history is stored in the RAM 4010 (memory section) of the 
control device 4, and the stored history is displayed on the 
display section 4b by the instruction of the CPU 401a 
serving as a display control section. In this case, the main 
tenance history is displayed on the display section 4b in a 
calendar form in Which the date is displayed in a list, or in 
a date form depending on the type of items. “Calendar form” 
is, for example, a form in Which the dates of one month are 
horizontally displayed in a list in one column, Where neces 
sity of maintenance implementation are described With signs 
and characters under the date, and is convenient in display 
ing the maintenance history for a short term span of every 
day or every Week. “Date form” is a form in Which the 
implementation of the maintenance is Written next to, for 
example, the area Where the maintenance item is Written in 
a form of date (indication of Jul. 26, 2006 or Heisei (one of 
the Japanese calendar systems) 18, July 26), and is conve 
nient in displaying the maintenance history of a long term 
span of every month or every year. 

[0053] In the present embodiment, the maintenance his 
tory is stored in the apparatus itself With Which the user 
carries out the daily analyZing operation, and the stored 
maintenance history is displayed on the display section such 
as display, Whereby the operation of the apparatus and the 
maintenance of the apparatus can be performed in associa 
tion With each other. Therefore, the maintenance is reliably 
performed more easily, and analysis of high accuracy can be 
performed While maintaining the reliability of the apparatus. 
The maintenance history can be displayed by clicking the 
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icon “maintenance” in the menu screen displayed on the 
display section 4b When the control device 4 of the analyZer 
1 is started up, or clicking the icon “maintenance” in the tool 
bar. 

[0054] FIG. 6 is a vieW shoWing one example of such 
display screen. In FIG. 6, A is a maintenance plan/history 
display region for displaying the maintenance plan and 
history by the user, and B is an operation panel region for 
displaying the operation buttons associated With the main 
tenance screen. Thus, the maintenance operation can be 
instructed While checking the maintenance history by simul 
taneously displaying the operation screen for operating the 
maintenance operation and the history screen for displaying 
the maintenance history, Whereby only the necessary main 
tenance is reliably implemented. 

[0055] The maintenance plan/history display region A is 
divided into four display regions according to the type of 
maintenance. That is, the maintenance plan/history display 
region A is divided into “daily maintenance item” normally 
performed for every apparatus operating day, “Weekly main 
tenance item” performed every Week, “monthly mainte 
nance item” performed every month, and “maintenance 
item/replacement of supply part When required” performed 
as necessary. 

[0056] The “daily maintenance item” and the “Weekly 
maintenance item” have the maintenance history recorded in 
the calendar form as described above. The “daily mainte 
nance item” includes each items of “pipette cleaning” of 
cleaning the pipette that suctions and dispenses samples and 
reagents (cleaning in Which the extent of cleaning is inten 
si?ed, and performed separate from the cleaning performed 
in time of measurement of each sample); “sample tube 
discarding” of discarding the used cuvette (sample tube) 
accommodated in the discarding container and emptying the 
container; “?uid discharging process” of used cleaning ?uid 
and the like; “reagent condensation removal” of removing 
the condensation attached to the reagent container cooled to 
about 110° C. to enhance the storage property of the reagent; 
and “back?oW preventing chamber check” of checking With 
eyes Whether ?uid is retained in the chamber preventing 
back?oW of the ?uid to the compressor, and discarding the 
?uid if retained. The “Weekly maintenance item” includes 
“?oW path cleaning” of cleaning the entire ?oW path of the 
?uid such as the tube connected to the pipette. 

[0057] In the “daily maintenance item”, the implementa 
tion state mark is displayed in a region (cell) corresponding 
to each date, Where a White circle (0) mark is provided every 
day to each item in the present embodiment. When the 
maintenance is implemented, the mark is changed to a black 
circle (C) mark. In the “Weekly maintenance item”, 0 is 
given to a region of every seventh day from the previous 
implemented date, Where “C” mark is given to the cell 
corresponding to the implemented date When the mainte 
nance is implemented, and the positions of the “0” mark are 
updated With the relevant implemented date as the reference. 
The necessary maintenance is reliably implemented by 
displaying the maintenance plan. That is, the memory sec 
tion further memoriZes the maintenance plan, and the dis 
play control section is con?gured to further display the 
maintenance plan on the display section. The user is thus 
able to easily check the maintenance plan in the daily 
analyZing operation. Therefore, the timing of implementing 
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the maintenance Will not be missed, the maintenance task is 
performed at an appropriate timing, and analysis of high 
accuracy is performed While maintaining the reliability of 
the apparatus. In the display of the maintenance history of 
calendar form, the display control section displays, in cor 
respondence to the date, the ?rst mark “C” indicating that 
the maintenance task has been implemented if the mainte 
nance task is implemented in the region corresponding to the 
relevant date, and displays the second mar “0” indicating 
that the maintenance task has not been implemented if the 
maintenance task has not been implemented in the relevant 
region. The user is thus able to easily check visually Whether 
or not the maintenance task has been implemented. 

[0058] Since the “daily maintenance item” and the 
“Weekly maintenance item” have the maintenance history 
displayed in calendar form, the maintenance history can be 
recogniZed at one vieW, and the items in Which the mainte 
nance has not been implemented can be intuitively recog 
niZed. The maintenance thus is reliably implemented. In 
other Words, the maintenance history is displayed on the 
display section such that date or Week is displayed in a list 
and the implementation state of the maintenance is displayed 
in correspondence to each date or Week, Where the display 
of the maintenance history is updated When the maintenance 
operation is implemented, and the implemented date of the 
maintenance task that is frequently implemented (e. g., every 
day or every Week) can be checked at once. The “monthly 
maintenance item” includes “?oW path cleaning”, Which is 
the maintenance basically the same as the “?ow path clean 
ing” performed Week after Week. HoWever, the cleaning 
sites and the cleaning time differ, and a more thorough 
cleaning is performed than the cleaning performed Week 
after Week. 

[0059] The “maintenance item/replacement of supply part 
When required” includes “lamp replacement” of replacing 
the lamp used as the light source in the measurement unit, 
“piercer replacement” of replacing the piercer that perforates 
through a cap When suctioning the sample from the con 
tainer sealed by the rubber cap, “piercer Wiping” of remov 
ing dirt from the piercer, “pressure adjustment” of adjusting 
the pressure of air pressure source (compressor) used in 
suctioning and dispensing the sample and the like, “Water 
drainage” of draining the Water of the How path inside the 
apparatus When the apparatus is not used over a long period 
of time or When changing the installing location of the 
apparatus, and “Water supply” of supplying Water into the 
How path inside the apparatus. In each item of the “main 
tenance item/ replacement of supply part When required”, the 
maintenance history When required is displayed up to the 
past three times, and the next implementation planned date 
and the operation state are displayed. Regarding the com 
ponents in Which the replacement timing can be predicted 
from the operating time or the number of operating times, 
the maintenance planned date can be predicted. Such pre 
diction is made by the CPU 40111 that functions as a plan 
date predicting section, Where the date can be calculated 
(predicted) based on the maximum number of operations 
(time) and the current number of operations (time) of the 
components as Well as the elapsed time from the previous 
maintenance implemented date. In the present embodiment, 
the implementation planned dates of lamp replacement and 
piercer replacement are predicted and displayed. Since the 
replacement timing of the lamp and the piercer Which are 
consumable goods can be predicted, such consumable goods 
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can be acquired or stocked in advance. Consequently, the 
operation of the apparatus is prevented from being inter 
rupted due to part shortage, or the like. 

[0060] The “monthly maintenance item” and the “main 
tenance item/replacement of supply part When required” are 
displayed in date form as opposed to the “daily maintenance 
item” and the “Weekly maintenance item” Which are dis 
played in calendar form. In the case of maintenances that are 
performed on an irregular base such as replacement of 
consumable goods, the interval of maintenance (replacement 
task) implementation timing is generally long or in units of 
month or in units of year, and thus the display becomes small 
or extends over a plurality of screens and becomes di?‘icult 
to see if the history thereof is displayed in calendar form, 
Whereas the necessary information can be easily obtained by 
being displayed in date form. Thus, the display correspond 
ing to the type of maintenance (regular base or irregular 
base, short term span or long term span) is performed in the 
present embodiment. 

[0061] Various operation buttons related to maintenance 
are displayed in the operation panel region B, Where the 
displayed operation, or preparation or auxiliary operation for 
the operation, is automatically executed by clicking the 
relevant button. “Preparation or auxiliary operation for the 
operation” is, in the case of “pipette replacement”, the 
operation (preparation operation) of moving the pipette to 
the replacement position and returning the pipette to the 
original position after the replacement task by hand is 
completed; and in the case of “lamp replacement”, it is the 
operation (auxiliary operation) of calibrating the lamp after 
the lamp replacement is performed by hand. That is, “prepa 
ration or auxiliary operation for the operation” refers to the 
operation (operation involved in maintenance task) for the 
user to perform the maintenance task. In the present embodi 
ment, the maintenance record is automatically made even 
When such preparation or auxiliary operation is executed 
assuming that the maintenance related to the operation is 
executed. In the present speci?cation, the concept of “main 
tenance operation” not only includes the operation of auto 
matically perfonning all the steps of the maintenance task as 
in “How path cleaning” by the analyZer 1, but also includes 
the “preparation or auxiliary operation for the operation” 
described above. 

[0062] In FIG. 6, C is a display sWitch button of the 
operation panel, Where the operation panel of the next page 
is displayed can be clicking the sWitch button. The “current 
page/total number of pages” is displayed beloW the display 
sWitch button C. As shoWn in FIG. 7, each operation button 
of “pressure adjustment”, “Water supply”, and “Water drain 
age” are displayed in the operation panel of the next page. 
Among the illustrated operation buttons, a check dialogue 
(not shoWn) is displayed With respect to the button associ 
ated With “cleaning” When the button is clicked, Where 
cleaning complying With a predetermined sequence starts 
When “execute” button is clicked in the check dialogue. 
After “cleaning” is completed, the “C” mark indicating the 
implementation is completed is automatically given to the 
cell. In the present embodiment, a con?guration of arranging 
the operation buttons for executing the maintenance opera 
tions in the operation panel region B or the operation screen, 
and having the user make the instruction of the maintenance 
operation by clicking the corresponding operation button has 
been described, but other con?gurations may be adopted as 
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long as it is a means for accepting the instruction of the 
maintenance operation from the user. For instance, as a 
means for accepting the instruction of the maintenance 
operation, a ?gure (image) different from the button may be 
displayed in the operation screen as an icon designed, in 
frame format, of the content of the maintenance operation, 
and the user may perform the operation of selecting the 
?gure, that is, clicking the mouse or operating the keyboard 
so that the start instruction of the maintenance operation 
from the user is accepted. The user thus can give the 
instruction of the maintenance operation by simply selecting 
the ?gure corresponding to the desired maintenance item of 
the instruction ?gure displayed in the operation screen. 

[0063] The automatic update of the maintenance history 
associated With the maintenance operation Will noW be 
described according to the ?owchart of FIG. 8. In the ?gure, 
the left half shoWs the control in the personal computer 401 
and the right half shoWs the control in the control section of 
the measurement unit. 

[0064] In step S21, the personal computer (PC) 401 deter 
mines Whether or not login information such as user name 
and passWord is input by the user, and the authentication of 
the login is performed in step S22 if the predetermined login 
information is input. In step S23, determination is made on 
Whether or not the authentication is successful, Where the 
operation is terminated if authentication fails, and the menu 
screen is displayed in subsequent step S24 if authentication 
is successful. When the user instructs the display of main 
tenance management screen (e.g., click a predetermined 
icon) in the menu screen, the maintenance history/plan 
memorized in the memory means is read (step S26), and the 
maintenance history/plan is displayed on the maintenance 
management screen (step S27). In step S28, the personal 
computer (PC) 401 then determines Whether or not the 
instruction of maintenance operation by the operation of the 
operation button in the operation panel region B is accepted. 
If the instruction of maintenance operation is accepted, the 
personal computer 401 transmits a maintenance operation 
start command to the control section of the measurement 
unit in step S29. 

[0065] In step S30, the control section of the measurement 
unit determines Whether or not the maintenance operation 
start command is received. If determined that the command 
is received, the control section of the measurement unit 
carries out the control such that the corresponding mecha 
nism performs the maintenance operation according to the 
predetermined sequence in step S31. 

[0066] In step S32, the control section of the measurement 
unit determines Whether or not error occurred during the 
maintenance operation, Where the error information is trans 
mitted to the personal computer (PC) 401 in step S33 if error 
occurred. If error did not occur, judgment is made Whether 
or not the predetermined maintenance operation is com 
pleted in step S34, Where the process returns to step S31 if 
not completed, and the control of the maintenance operation 
is continued, and the information of the maintenance opera 
tion completion is transmitted to the personal computer (PC) 
401 in step S35 if the maintenance operation is completed. 

[0067] After transmitting the maintenance operation start 
command to the control section of the measurement unit in 
step S29, the personal computer (PC) 401 makes a judgment 
on Whether or not the error information is received from the 
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control section of the measurement unit in step S36. If the 
error information is received, the error display is performed 
in step S37, and if the error information is not received, 
judgment is made on Whether or not the information of 
maintenance operation completion is received in step S38. 
The process returns to step S36 if the information of the 
maintenance operation completion is not received, and the 
update of the maintenance history is performed in step S39 
if the information of maintenance operation completion is 
received. Speci?cally, the maintenance item and date are 
memoriZed in the memory section in association With the 
user name Who has logged in, and the “0” mark of the 
relevant cell in the maintenance management screen is 
changed to “C” indicating the completion of the implemen 
tation. 

[0068] In the present embodiment, an example of deter 
mining Whether or not the personal computer (PC) 401 has 
accepted the instruction of the maintenance operation by the 
operation of the operation button in the operation panel 
region B in step S28 has been described, but is not limited 
thereto, and When the user manually implements the main 
tenance task that is not dependent on the operation of the 
operation button, the information on the implementation of 
the task may be input by hand. In this case, the input of the 
implementation information of the maintenance task is 
determined by the personal computer 401, and the processes 
from step S39 on are executed if determined that there is 
input. 

[0069] In the present embodiment, the person in charge of 
the maintenance may be automatically recorded from the 
login name. The responsibility system or the management 
system of the maintenance of the analyZer is thereby clari 
?ed. The name of the person in charge is stored in the RAM 
4010 of the control device 4 that functions as the recording 
unit. Preferably, the name of the person in charge is not 
displayed on the display screen for the sake of simplifying 
the display, and is output only When printing the mainte 
nance history. Thus, since the information on the login user 
and the maintenance recording are automatically stored in 
the memory section in association With each other When the 
maintenance operation of the analyZer is executed, the 
trouble for the user to separately take the maintenance 
record is eliminated, and the user Who has implemented the 
maintenance task can be speci?ed by referencing the main 
tenance record. The management of the information on the 
maintenance is more appropriately performed by including 
the person implementing the task in the maintenance record. 

[0070] There are some maintenance activities, such as 
“sample tube discarding” and “reagent condensation 
removal,” Which can be manually initiated by a user or a 
service person While the analyZer is not operational. For 
these manually initiated maintenance activities, the record of 
maintenance can be entered manually. Hence, the record of 
manually initiated maintenance activities can be displayed 
along With the record of other maintenance activities, 
Whereby the overall revieW of the entire maintenance record 
become possible. Please note that for the maintenance 
activities Which are initiated by instructions from the per 
sonal computer (PC) 401, the user or the service person 
cannot enter the record of maintenance manually. The mis 
take is thereby prevented in Which a record of maintenance 
is entered manually for a maintenance activity Which has not 
yet been performed. 
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[0071] Furthermore, the prohibition of manual input can 
be permitted When the login name de?ned in advance is 
input. For instance, When the apparatus is in failure, the 
maintenance operation by a user can be extraordinarily 
dif?cult. In such case, the service person may have the 
apparatus execute the maintenance. In this case, When the 
service person inputs the predetermined login name to 
operate the apparatus, the prohibition of manual input is 
permitted to alloW input manually, so that the maintenance 
initiated by the service person can be recorded. 

[0072] The embodiments disclosed herein are illustrative 
and should not be construed as being restrictive. The scope 
of the invention is de?ned by the appended claims rather 
than by the description of the embodiments, and all changes 
that fall Within meets and bounds of the claims, or equiva 
lence of such meets and bounds are therefore intended to be 
embraced by the claims. 

What is claimed is: 
1. A sample analyZer comprising: 

a memory con?gured to store a record of maintenance 
already performed on the sample analyZer; 

a display; and 

a display control con?gured to control the display to 
display a ?rst table Which chronologically shoWs the 
record of maintenance already performed, 

Wherein the ?rst table is assigned a predetermined term, 
in the table the term is divided into a plurality of 
sections. 

2. The sample analyZer according to claim 1, Wherein the 
memory is further con?gured to store a record of mainte 
nance to be performed, and the ?rst table chronologically 
shoWs the record of maintenance to be performed. 

3. The sample analyZer according to claim 2, Wherein the 
display control is con?gured to control the display to dis 
play, in one of the plurality of sections, a ?rst mark indi 
cating that a maintenance task Was performed in the period 
represented by the one of the plurality of sections, or a 
second mark indicating that a maintenance task has not 
performed in the period represented by the one of the 
plurality of sections. 

4. The sample analyZer according to claim 1, Wherein the 
maintenance is performed on a regular basis. 

5. The sample analyZer according to claim 1, Wherein the 
display control is con?gured to control the display to further 
display a second table shoWing a record of maintenance 
already performed in a display form different from that of 
the ?rst table. 

6. The sample analyZer according to claim 5, Wherein the 
display control is con?gured to control the display to dis 
play, in the second table, a date on Which a maintenance task 
Was performed, the date is indicated With characters, and the 
maintenance task is to be performed on an irregular basis. 

7. The sample analyZer according to claim 1, further 
comprising an input section con?gured to accept input from 
a user, 

Wherein the memory stores, When input With date on 
Which a maintenance task Was performed to the input 
section, information indicating that the maintenance 
task Was performed on the date, and 
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Wherein the display control updates the record of main 
tenance already performed displayed on the display, 
based on the information stored in the memory. 

8. The sample analyZer according to claim 7, further 
comprising a login section con?gured to authenticate a user 
based on user information input to the input section, and 
con?gured to determine Whether or not to permit lo gin of the 
user, Wherein the memory stores information on the user 
Who is logging in and input maintenance data as Well as date 
data in correspondence to each other. 

9. The sample analyZer according to claim 1, Wherein the 
display control is con?gured to control the display to display 
the record of maintenance already performed by displaying 
date or Week in a list and maintenance implementation state 
in correspondence to each date or Week. 

10. A sample analyZer comprising: 

a memory con?gured to store a record of maintenance to 
be performed on the sample analyZer; 

a display; and 

a display control con?gured to control the display to 
display a ?rst table Which chronologically shoWs the 
record of maintenance to be performed, 

Wherein the ?rst table is assigned a predetermined term, 
in the table the term is divided into a plurality of 
sections. 

11. The sample analyZer according to claim 10, Wherein 
the maintenance is performed on a regular basis. 

12. The sample analyZer according to claim 10, Wherein 
the display control is con?gured to control the display to 
display a second table shoWing a record of maintenance to 
be performed in a display form different from that of the ?rst 
table. 

13. The sample analyZer according to claim 12, Wherein 
the display control is con?gured to control the display to 
display a planned date on Which a maintenance task is to be 
performed, the planned date is indicated With characters, and 
the maintenance task is to be performed on an irregular 
basis. 

14. The sample analyZer according to claim 10, further 
comprising a planned date predicting section con?gured to 
predict a maintenance planned date on Which a maintenance 
task is to be performed. 

15. The sample analyZer according to claim 14, Wherein 
the memory is further con?gured to store a record of 
maintenance already performed; and 

the planned date predicting section predicts the mainte 
nance planned date based on the record of maintenance 
already performed stored in the memory. 

16. A sample analyZer comprising: 

an analyZing mechanism con?gured to execute an ana 
lyZing operation for analyZing a sample and a mainte 
nance operation; 

a memory con?gured to store a record of maintenance of 
the sample analyZer; 

an input section con?gured to instruct the maintenance 
operation of the analyZing mechanism; 

a display; 

a maintenance history displaying section con?gured to 
control the display so as to display a table Which 
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chronologically shows a maintenance history, the table 
being assigned a predetermined term, in the table the 
term being divided into a plurality of sections; 

a maintenance operation executor con?gured to control 
the analyZing mechanism so as to execute the mainte 
nance operation When instruction to execute the main 
tenance operation is made from the input section; 

a record updater con?gured to control the memory to store 
a record of the maintenance executed by the mainte 
nance operation executing section; and 

a display updater con?gured to update the maintenance 
history displayed on the display When the maintenance 
operation is executed. 

17. The sample analyZer according to claim 16, Wherein 
the maintenance history displaying section controls the 
display section simultaneously to display an operation 
screen for operating the maintenance operation and a history 
screen for displaying the maintenance history. 

18. The sample analyZer according to claim 17, Wherein 
the maintenance history display section displays, on the 
operation screen, a plurality of instruction ?gures for respec 
tively instructing a plurality of maintenance operations, and 

Wherein the maintenance operation executer controls the 
analyZing mechanism to execute the maintenance 
operation corresponding to the instruction ?gure When 
an input selecting the instruction ?gure is made to the 
input section from a user. 

19. The sample analyZer according to claim 17, Wherein 
the memory is further con?gured to store a maintenance 
plan, and the maintenance history displaying section dis 
plays the maintenance plan With maintenance history on the 
history screen. 

20. The sample analyZer according to claim 16, Wherein 
the input section is con?gured to accept input of the record 
of maintenance, and the memory stores the record of main 
tenance input by hand. 

21. The sample analyZer according to claim 20, Wherein 
the input of the maintenance record by hand is prohibited for 
maintenance in Which the analyZing mechanism executes the 
maintenance operation by instruction from the input section. 

22. The sample analyZer according to claim 21, Wherein 
prohibition of input by hand is lifted When login name 
de?ned in advance is input. 

23. The sample analyZer according to claim 16, Wherein 
the maintenance history displaying section controls the 
display section to display the maintenance history so as to 
display date or Week in a list and maintenance implemen 
tation state in correspondence to each date or Week. 

24. A sample analyZer comprising: 

an analyZing mechanism con?gured to execute an ana 
lyZing operation for analyZing a sample and an opera 
tion involved in a maintenance task; 

a memory con?gured to store a record of maintenance of 
the sample analyZer; 

an input section con?gured to instruct the operation 
involved in the maintenance task of the analyZing 
mechanism; 

a display; 

a maintenance history displaying section con?gured to 
control the display so as to display a table which 
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chronologically shoWs a maintenance history, the table 
being assigned a predetermined term, in the table the 
term being divided into a plurality of sections; 

an executor con?gured to control the analyZing mecha 
nism to execute the operation involved in the mainte 
nance task When accepting instruction to execute the 
operation involved in the maintenance task from the 
input section; 

a record updater con?gured to control the memory to store 
a record of the maintenance When the operation 
involved in the maintenance task is executed by the 
executor; and 

a display updater con?gured to update the maintenance 
history displayed on the display When the operation 
involved in the maintenance task is executed. 

25. A sample analyZer comprising: 

an analyZing mechanism con?gured to execute an ana 
lyZing operation for analyZing a sample and a mainte 
nance operation; 

a memory con?gured to store a record of maintenance of 
the sample analyZer; 

an input section con?gured to accept input from a user; 

a login section con?gured to authenticate the user based 
on user information input to the input section, and 
determining Whether or not to permit the login of the 
user; 

a maintenance operation executor con?gured to control 
the analyZing mechanism to execute the maintenance 
operation When accepting instruction to execute the 
maintenance operation from the input section; and 

a record updater con?gured to control the memory to store 
information on the user Who is logging in and the 
record of maintenance in association With each other 
When the maintenance operation is executed. 

26. A sample analyZer comprising: 

an analyZing mechanism con?gured to execute an ana 
lyZing operation for analyZing a sample and a mainte 
nance operation; 

a memory con?gured to store a record of maintenance of 
the sample analyZer; 

an input section con?gured to accept input from a user; 

a display; 

an instruction ?gures display section con?gured to dis 
play a plurality of instruction ?gures for respectively 
instructing a plurality of maintenance operations on the 
display; 

a maintenance operation executor con?gured to control 
the analyZing mechanism to execute the maintenance 
operation corresponding to the instruction ?gure When 
an input selecting the instruction ?gure is provided 
from the user to the input section; and 

a record updater con?gured to control the memory to store 
the record of maintenance executed by the maintenance 
operation executor. 


