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(57) ABSTRACT 

In the measuring equipment, a noZZle driving unit 10 
equipped With a bar code reader decides Whether the car 
tridge container being set is a special-purpose container, in 
Which a predetermined reagent is injected separately in 
advance and to Which a bar code is attached, or a general 
purpose container that is prepared by separately injecting 
reagents by hand into an empty cartridge container, and 
When the cartridge container is a special-purpose container, 
a CPU 1 reads out measurement conditions from a measure 
ment condition storage part for special-purpose reagents 3a 
based on the information included in the bar code, and When 
the cartridge container is a general-purpose container, the 
CPU 1 reads out measurement conditions for items of a 
measurement object selected and input by a measurer from 
a measurement condition storage part for general-purpose 
reagents 3b to conduct a measurement. 
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MEASURING INSTRUMENT COMPRISING 
CARTRIDGE CONTAINER, MEASURING 

METHOD, AND PROGRAM RECORDED MEDIUM 

FIELD OF THE INVENTION 

[0001] The present invention relates to measuring equip 
ment and a measuring method using a cartridge container 
including a plurality of vessels into Which separate liquid 
reagents are injected to measure a speci?c component con 
tained in a specimen from a sample that is obtained by 
mixing a body ?uid (specimen) such as blood or urine With 
reagents inside this cartridge container folloWing predeter 
mined processes. 

BACKGROUND OF THE INVENTION 

[0002] Conventionally, particularly in the ?eld of clinical 
examinations, it is knoWn to prepare a sample by miXing a 
specimen such as human blood or urine With a necessary 
reagent and to carry out an automatic measurement of a 
speci?c component from the specimen quantitatively by 
measuring the absorbance etc. of this sample. 

[0003] Among such conventional measuring equipment, 
there are a special-purpose apparatus Whose measurement 
object is limited to a speci?c substance and a general 
purpose apparatus that is capable of measuring a Wide range 
of substances. In the case of the special-purpose apparatus, 
a special-purpose cartridge container injected separately in 
advance With liquid reagents needed for measurement of 
items of a measurement object is already prepared. In this 
con?guration, an operator only needs to ?ll a specimen into 
the special-purpose cartridge container and set this container 
in the equipment, and all the operations from miXing the 
reagents With the specimen to the measurement are carried 
out automatically inside one special-purpose cartridge con 
tainer. 

[0004] In the case of the general-purpose apparatus, on the 
other hand, it is necessary to use various kinds of reagents 
compared to the special-purpose apparatus. Therefore, it is 
dif?cult to automate all the operations, and the measurement 
operation procedures corresponding to the measurement 
object need to be determined by the operator. Furthermore, 
due to the fact that the general-purpose apparatus requires a 
more complicated structure than the special-purpose appa 
ratus, the general-purpose apparatus tends to become larger. 
In addition, every time the measurement object is changed, 
it is necessary to replace reagents or to clean the apparatus, 
so that the loss of reagent is great, and also the consumables 
such as Wash Water are consumed in a large amount. 
Furthermore, every time the measurement object is changed, 
it is highly possible that corrections need to be made before 
measurements. 

[0005] In other Words, the special-purpose apparatus is of 
speci?c limited application, so that the folloWing advantages 
are available: (1) it is generally smaller than the general 
purpose apparatus; (2) it is possible to automate the opera 
tions almost completely; (3) it is not necessary to make 
corrections frequently before measurements; and (4) 
reagents are not changed frequently so that the amount of 
consumption for Wash Water etc. is less. 

[0006] HoWever, as a matter of course, the special-purpose 
apparatus can only carry out the measurement of a speci?c 
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measurement object. Therefore, When a substance that can 
not be measured by the special-purpose apparatus needs to 
be measured, there is no other Way but to use the general 
purpose apparatus in spite of the disadvantages described 
above. 

DISCLOSURE OF THE INVENTION 

[0007] It is an object of the present invention to solve the 
above-mentioned problems by providing measuring equip 
ment constructed to use a predetermined cartridge container, 
Which is eXcellent for general purpose use While maintaining 
the advantages of the special-purpose apparatus in that it is 
generally smaller than the general-purpose apparatus and 
capable of automating the operations almost completely. 
[0008] To achieve the above-mentioned object, the mea 
suring equipment of the present invention is measuring 
equipment for conducting a measurement using a cartridge 
container in Which a specimen and a reagent are injected 
separately into a plurality of vessels, and the cartridge 
container is either a special-purpose cartridge container, 
Which is injected separately in advance With predetermined 
reagents corresponding to items of a measurement object 
and sealed With a sealing material on Which an information 
carrier including information relevant to the cartridge con 
tainer is attached, or a general-purpose cartridge container 
that does not have the information carrier and is injected 
separately With reagents by a measurer. The equipment 
includes: carrier identi?cation means for deciding Whether 
an information carrier is attached to a cartridge container of 
a measurement object, measurement condition storage 
means for storing measurement conditions for each item of 
the measurement object, and operation control means that 
decides from an output of the carrier identi?cation means 
Whether the cartridge container of the measurement object is 
a special-purpose cartridge container or a general-purpose 
cartridge container, and When the cartridge container of the 
measurement object is a special-purpose cartridge container, 
a measurement is conducted according to measurement 
conditions read out from the measurement condition storage 
means based on the information included in the information 
carrier, Whereas When the cartridge container of a measure 
ment object is a general-purpose cartridge container, a 
measurement is conducted by outputting an instruction to 
select items of the measurement object to output means and 
reading out the measurement conditions from the measure 
ment condition storage means for the items of the measure 
ment object selected and input from input means. 

[0009] According to this con?guration, in the measuring 
equipment capable of measuring speci?c items of a mea 
surement object using a special-purpose cartridge container 
that is injected separately in advance With predetermined 
reagents, also items other than the speci?c items of a 
measurement object can be measured using a general 
purpose cartridge container, in Which commercially avail 
able reagents etc. are injected separately as needed into an 
empty cartridge container by a measurer, so that measuring 
equipment that is eXcellent for general purpose use can be 
provided. Here, the “measurer” includes not only a person 
Who actually conducts measurements While operating the 
present measuring equipment but also a person Who con 
ducts preparation Works for measurements such as injecting 
a reagent or a specimen into a cartridge container. 

[0010] In the aforementioned measuring equipment, it is 
preferable that the information carrier is an optically read 
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able carrier, and optical read means is disposed in means for 
transferring liquid between the vessels of the cartridge 
container. 

[0011] According to this con?guration, it is possible to 
decide easily Whether an information carrier is attached to 
the cartridge container. In addition, as the optically readable 
information carrier, for example, a bar code, a graphic 
character code, and other marks or the like can be used. 

[0012] It is preferable that the aforementioned measuring 
equipment further includes information read means to read 
information from a magnetic recording medium, Wherein the 
operation control means directs the information read means 
to read measurement conditions recorded in the recording 
medium and to store them in the measurement condition 
storage means. 

[0013] According to this con?guration, for example, a 
magnetic recording medium in Which measurement condi 
tions for items of a measurement object requested from a 
user is offered from a manufacturer of measuring equipment 
etc. to the user of the equipment, so that the measuring 
equipment corresponding to the needs of the user can be 
constructed easily. In addition, as the magnetic recording 
medium mentioned above, for example, a magnetic card or 
the like can be used. 

[0014] In the aforementioned measuring equipment, it is 
preferable that the measurement condition storage means 
has a ?rst area Where measurement conditions for using the 
special-purpose cartridge container are recorded and a sec 
ond area Where measurement conditions for using the gen 
eral-purpose cartridge container are stored, and the opera 
tion control means analyZes the measurement conditions 
read from the recording medium by the information read 
means, and stores them in the ?rst area When the measure 
ment conditions are measurement conditions related to a 

measurement using a special-purpose cartridge container 
and in the second area When the measurement conditions are 
measurement conditions related to a measurement using a 
general-purpose cartridge container. 

[0015] According to this con?guration, the present mea 
suring equipment can manage measurement conditions for 
measurements using the special-purpose cartridge container 
and measurement conditions for measurements using the 
general-purpose cartridge container effectively. 

[0016] In addition, in the above con?guration, it is pref 
erable that a speci?c identi?cation number for each item of 
the measurement object is given to the special-purpose 
cartridge container, and When the measurement conditions 
read from the recording medium by the information read 
means are measurement conditions related to a measurement 

using a general-purpose cartridge container, the operation 
control means gives, as an identi?cation number of a gen 
eral-purpose cartridge container used for this measurement, 
an identi?cation number in a range that does not overlap 
With the identi?cation numbers given to the special-purpose 
cartridge container in a sequential order, and stores them in 
the second area. 

[0017] According to this con?guration, measurement con 
ditions for the general-purpose cartridge container can be 
managed more effectively. 

[0018] In the aforementioned measuring equipment, it is 
preferable that all reagents and solvents needed for the 
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measurement are injected separately into the special-pur 
pose cartridge container. The solvents include a dilution for 
a specimen etc., a solvent used for Washing the cartridge 
container, or the like, for example, such as distilled Water, a 
buffer solution and an organic solvent. According to this 
con?guration, measurements can be conducted even in a 
situation Where a Water supply is not present. 

[0019] In the aforementioned measuring equipment, it is 
preferable that a Waste vessel is disposed in the cartridge 
container to store Waste liquid. According to this con?gu 
ration, measurements can be conducted even in the envi 
ronment Where Waste liquid cannot be treated. 

[0020] To achieve the above-mentioned object, a ?rst 
measuring method of the present invention is a measuring 
method for conducting a measurement using a cartridge 
container in Which a specimen and a reagent are injected 
separately into a plurality of vessels, and the cartridge 
container is either a special-purpose cartridge container, 
Which is injected separately in advance With predetermined 
reagents corresponding to items of a measurement object 
and sealed With a sealing material on Which an information 
carrier including information relevant to the cartridge con 
tainer is attached, or a general-purpose cartridge container 
that does not have the information carrier and is injected 
separately With reagents by a measurer. The method 
includes: deciding Whether the cartridge container of the 
measurement object is a special-purpose cartridge container 
or a general-purpose cartridge container based on Whether 
an information carrier is attached to the cartridge container 
of the measurement obj ect, and When the cartridge container 
of the measurement object is a special-purpose cartridge 
container, conducting a measurement folloWing measure 
ment operation procedures corresponding to the information 
included in the information carrier, Whereas When the car 
tridge container of the measurement object is a general 
purpose cartridge container, outputting an instruction to 
select items of the measurement object and conducting a 
measurement folloWing measurement operation procedures 
corresponding to the selected and input items of the mea 
surement object. 

[0021] According to this con?guration, it has become 
possible to conduct measurements on speci?c items of a 
measurement object by using the special-purpose cartridge 
container Which is injected separately in advance With 
predetermined reagents or the like as Well as on arbitrary 
items of a measurement object by using the general-purpose 
cartridge container, in Which commercially available 
reagents etc. are injected separately as needed into an empty 
cartridge container, so that measuring equipment that is 
excellent for general purpose use can be provided. 

[0022] To achieve the above-mentioned object, a second 
measuring method of the present invention is a measuring 
method using measuring equipment according to claim 1, 
and the method includes: separately injecting a predeter 
mined reagent and a specimen into a general-purpose car 
tridge container, setting the general-purpose cartridge con 
tainer in the measuring equipment, and selecting and 
inputting items of a measurement object folloWing an 
instruction from the measuring equipment to select items of 
the measurement object. 

[0023] According to this con?guration, in the measuring 
equipment using a predetermined cartridge container, mea 
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surements on arbitrary items of a measurement object can be 
conducted using a general-purpose cartridge container, in 
Which commercially available reagents etc. are injected 
separately as needed into an empty cartridge container. 

[0024] To achieve the above-mentioned object, a ?rst 
program recording medium of the present invention is a 
program recording medium that records a control program 
for directing measuring equipment to eXecute a measure 
ment using a cartridge container With a plurality of vessels 
injected separately With a specimen and a reagent. The 
measuring equipment includes carrier identi?cation means 
for deciding Whether an information carrier is attached to a 
cartridge container of a measurement object, measurement 
condition storage means for storing measurement conditions 
for each item of the measurement object, and measuring 
means for conducting a measurement according to the 
measurement conditions. The control program includes: 
deciding from an output from the carrier identi?cation 
means Whether the cartridge container of the measurement 
object is a special-purpose cartridge container, Which is 
injected separately in advance With predetermined reagents 
corresponding to items of the measurement object and 
sealed With a sealing material on Which an information 
carrier including information relevant to the cartridge con 
tainer is attached, or a general-purpose cartridge container 
that does not have the information carrier and is injected 
separately With reagents by a measurer, and When the 
cartridge container of the measurement object is a special 
purpose cartridge container, conducting a measurement fol 
loWing the measurement conditions read out from the mea 
surement condition storage means based on the information 
included in the information carrier, Whereas When the car 
tridge container of a measurement object is a general 
purpose cartridge container, outputting an instruction to 
select items of the measurement object and conducting a 
measurement folloWing the measurement conditions read 
out from the measurement condition storage means corre 
sponding to the items of the measurement object selected 
and input based on the output. 

[0025] The measuring equipment of the present invention 
can be implemented by directing the CPU etc. to eXecute the 
control program recorded in this recording medium. As the 
recording medium, for eXample, ROM, a ?eXible disc, a 
hard disc, or an arbitrary recording medium such as CD 
ROM can be used. 

[0026] Furthermore, to achieve the above-mentioned 
object, a second program recording medium of the present 
invention is a program recording medium that records a 
control program for directing measurement equipment to 
store measurement conditions in measurement condition 
storage means of the measuring equipment. The measuring 
equipment includes the measurement condition storage 
means for storing measurement conditions for each item of 
a measurement object and uses a cartridge container includ 
ing a plurality of vessels injected separately With a specimen 
and a reagent. The control program includes: deciding 
Whether the input measurement conditions are measurement 
conditions related to a measurement using a special-purpose 
cartridge container, Which is injected separately in advance 
With predetermined reagents corresponding to items of a 
measurement object and sealed With a sealing material on 
Which an information carrier including information relevant 
to the cartridge container is attached, or measurement con 
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ditions related to a measurement using a general-purpose 
cartridge container that does not have the information carrier 
and is injected separately With reagents by a measurer, and 
based on the decision result, storing the measurement con 
ditions in different areas of the measurement condition 
storage means according. 

[0027] The measuring equipment of the present invention 
can be implemented by directing the CPU etc. to eXecute the 
control program recorded in this recording medium. As the 
recording medium, for eXample, ROM, a ?eXible disc, a 
hard disc, or an arbitrary recording medium such as CD 
ROM can be used. 

[0028] Furthermore, it is preferable that a speci?c identi 
?cation number for each item of the measurement object is 
given to the special-purpose cartridge container, and When 
the input measurement conditions are measurement condi 
tions related to a measurement using a general-purpose 
cartridge container, the control program gives, as an iden 
ti?cation number of a general-purpose cartridge container 
used for this measurement, an identi?cation number in a 
range that does not overlap With the identi?cation numbers 
given to the special-purpose cartridge container in a sequen 
tial order, and stores them in the measurement condition 
storage means. 

[0029] In addition, it is preferable in this program that the 
measurement conditions are recorded in a magnetic record 
ing medium, and the measurement conditions are input from 
magnetic information read means equipped in the measuring 
equipment. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0030] FIG. 1 is a perspective vieW shoWing the appear 
ance of a cartridge container (empty cartridge container) 
used in measuring equipment according to one embodiment 
of the present invention. 

[0031] FIG. 2 is a cross-sectional vieW of the cartridge 
container. 

[0032] FIG. 3 is a perspective vieW shoWing the appear 
ance of a special-purpose cartridge container used in the 
measuring equipment. 
[0033] FIG. 4 is a block diagram shoWing the con?gura 
tion of the measuring equipment. 

[0034] FIG. 5 is a How chart shoWing the How of main 
processing in the measuring equipment. 

[0035] FIG. 6 is a How chart shoWing the process of Step 
S5 in FIG. 5 in detail. 

[0036] FIG. 7 is a How chart shoWing the process of Step 
S4 in FIG. 5 in detail. 

[0037] FIG. 8 is a How chart shoWing the process of Step 
S45 in FIG. 7 in detail. 

[0038] FIG. 9 is a How chart shoWing the process of Step 
S46 in FIG. 7 in detail. 

[0039] FIG. 10 is a graph shoWing a calibration curve in 
measuring equipment according to one eXample of the 
present invention. 

[0040] FIG. 11 is a graph shoWing a calibration curve in 
a conventional automatic analyZer. 
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BEST MODE FOR CARRYING OUT THE 
INVENTION 

[0041] Hereinafter, one embodiment of the present inven 
tion Will be described With reference to the drawings. 

[0042] Measuring equipment according to the present 
embodiment uses a cartridge container injected separately 
With a necessary liquid reagent etc. to carry out a simpli?ed 
measurement in such a manner that a sample is prepared by 
injecting a specimen, for example, human blood or urine etc. 
into this cartridge container and conducting all the necessary 
operations for the measurement such as dilution of the 
specimen, stirring and mixing of the specimen With a reagent 
or the like inside this cartridge container, transmitting light 
With a predetermined Wavelength through the obtained 
sample and measuring the absorbency (absorbance) of this 
light. 
[0043] FIG. 1 is a perspective vieW shoWing the con?gu 
ration of a cartridge container used in the present measuring 
equipment. FIG. 2 is a cross-sectional vieW of the cartridge 
container. As shoWn in FIG. 1 and FIG. 2, the cartridge 
container used in the present measuring equipment includes 
a plurality of Wells 21 to 26, a plurality of cells A to C, a 
specimen container holder 27, a specimen vessel 28 and a 
Waste vessel 29. 

[0044] The materials for the present cartridge container 
are not particularly limited, except that at least a transparent 
material is used for a portion Where light is transmitted to 
measure the absorbance. HoWever, it is preferable to use, for 
example, a polystyrene resin or the like in vieW of the 
production operability as Well as the cost. 

[0045] In preparing a measurement, a specimen is injected 
into the specimen vessel 28 using a pipette or the like. A 
specimen that needs to be centrifuged is injected into the 
specimen container holder 27 and then centrifuged and can 
be set in this state. A specimen that does not need to be 
centrifuged (for example, Whole blood etc.) can be injected 
into the specimen vessel 28 as Well and measured. 

[0046] The Waste vessel 29 serves for storing Waste liquid, 
but a chip 30 that Will be used at the time of measurement 
is already mounted in the present cartridge container before 
use. When preparations for a measurement are made, the 
chip 30 is removed from the Waste vessel 29 and mounted 
on a tip of a noZZle (to be described later) in the measuring 
equipment, and the chip 30 serves for sucking and draining 
specimens, samples or the like by operating a sampling 
pump unit (to be described later) in the measuring equip 
ment. 

[0047] Corresponding to items of a measurement object, a 
liquid reagent, a diluted solution, a Washing liquid or the like 
are injected separately into the Wells 21 to 26 and the cell A 
to C. In addition, the present cartridge container is offered to 
a user of the measuring equipment either in a state in Which 
only the chip 30 is mounted and the Wells and the cells etc. 
are empty Without any injection, or, as shoWn in FIG. 3, in 
order to serve for measurements of speci?c items of a 
measurement object, in a state in Which the Wells and the 
cells etc. are injected separately in advance With a prede 
termined reagent etc. and sealed (hereinafter referred to as a 
special-purpose cartridge container). 
[0048] Thus, the user of the measuring equipment can 
conduct the measurements on speci?c items of a measure 
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ment object by using the special-purpose cartridge container 
as Well as on arbitrary items of the measurement object by 
using a cartridge container that is prepared by separately 
injecting commercially available reagents into an empty 
cartridge container by hand (hereinafter referred to as a 
general-purpose cartridge container). 

[0049] Here, the concept “injection by hand” in the 
present speci?cation is used in contrast to a condition in 
Which reagents or the like are injected separately in advance 
into a special-purpose cartridge container during the manu 
facturing process of this package and refers to the act of 
separately injecting reagents into a cartridge container after 
the user of the measuring equipment obtained the cartridge 
container, and it is not important to distinguish Whether the 
act of injection itself is conducted by human hand or by 
machine. 

[0050] As shoWn in FIG. 3, When the present cartridge 
container is offered in the form of a special-purpose car 
tridge container that is injected separately in advance With 
predetermined reagents etc., the reagents etc. are injected 
separately, and then the container is sealed by attaching a 
seal 31 on the upper surface of the package. On the surface 
of this seal 31, a bar code 32 is attached beside the openings 
of the Wells 21 to 26 and the cells A to C. The bar code 32 
includes, as information related to this special-purpose car 
tridge container, information such as an item number of the 
measurement object, a cartridge container number, an expi 
ration date and so forth. In addition, as far as the amount of 
information is Within a recordable limit of the bar code 32, 
a lot number of this cartridge container or other information 
may be included. 

[0051] On the other hand, the empty cartridge container is 
shipped, as shoWn in FIG. 1, Without being sealed and 
Without even a bar code attached. The manufacturer of the 
present measuring equipment provides the user of the mea 
suring equipment With a separate injection procedural 
manual in Which the manual separate injection procedures 
are described for each item of the measurement object 
required by the user, in other Words, Which reagent should 
be injected in Which amount into Which Well (or cell) of the 
empty cartridge container, as Well as With a magnetic card 
recording the measurement operation procedures etc. for the 
measuring equipment When such a package containing com 
mercial reagents injected separately by hand (a general 
purpose cartridge container) is set. In addition, as needed, 
the measurement operation procedures for the measuring 
equipment in the case of using a special-purpose cartridge 
container also are recorded in the magnetic card, and the 
magnetic card is offered from the manufacturer of the 
measuring equipment to the user. 

[0052] When the user purchases the measuring equipment 
or needs to add neW items of the measurement object and so 
on, the user is provided With a magnetic card concerning the 
necessary items of the measurement object. This magnetic 
card can be read by a magnetic card reader (to be described 
later) in the measuring equipment, so that the measurement 
conditions for these items of the measurement object are 
registered in the measuring equipment. In addition, the 
measurement conditions for the special-purpose cartridge 
container may be registered in advance in the measuring 
equipment at the time of shipment, and the magnetic card 
may be attached to the apparatus as backup. 
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[0053] Here, the con?guration of the measuring equip 
ment according to the present embodiment Will be 
explained. FIG. 4 is a block diagram shoWing the con?gu 
ration of the present measuring equipment. The present 
measuring equipment includes a central processing unit 
(CPU) 1, a ROM 2, a RAM 3, a sheet key 4 used by a user 
to input operator guidance etc., an LCD indicator 5 made of 
a liquid crystal display, a printer 6 for printing out measure 
ment results etc., an input-output controller 7 implemented 
With a communication interface, for example, RS-232C etc., 
a magnetic card reader 8, a sampling pump unit 9, a noZZle 
driving unit 10 and a measurement part unit 11. 

[0054] The sampling pump unit 9 has a pump and controls 
sucking and draining of specimens, reagents etc. under the 
control of the CPU 1 by operating this pump via the chip 30 
to be mounted on the tip of the noZZle of the noZZle driving 
unit 10. The noZZle driving unit 10 controls the operation of 
the aforementioned noZZle on the cartridge container under 
the control of the CPU 1. 

[0055] The noZZle of the noZZle driving unit 10 also has 
the function of opening the seal 31 When the special-purpose 
cartridge container is set in the present measuring equip 
ment. This noZZle is made, for example, of stainless steel or 
the like and is capable of piercing the seal 31 to make a hole. 
Thus, after holes are made in apertures such as Wells or cells 
required for the measurement, the noZZle tip is inserted into 
the chip 30 that is mounted in the Waste vessel 29 so that the 
chip 30 is placed on the noZZle. 

[0056] The CPU 1 transfers reagents etc. injected sepa 
rately into the cartridge container to another Well or cell, for 
example, by controlling the operation of the sampling pump 
unit 9 and that of the noZZle driving unit 10 as folloWs. First, 
the CPU 1 shifts the noZZle of the noZZle driving unit 10 
horiZontally on the upper surface of the cartridge container 
and stops the noZZle temporarily above an intended Well or 
cell. 

[0057] Next, the noZZle is sent doWn from above this Well 
or cell, so that the tip of the chip 30 attached on the noZZle 
tip reaches the liquid surface inside this Well or the cell. 
Thereafter, by operating the sampling pump unit 9 to con 
duct sucking, the reagent etc. injected separately inside this 
Well or cell is sucked into the chip 30. 

[0058] In addition, the noZZle is sent up above this Well or 
cell and shifted horiZontally to be above another Well or cell. 
Then, the noZZle is sent doWn from above this Well or cell, 
and then the sampling pump unit 9 is operated to conduct 
draining. Thus, the reagent etc. in a certain Well or cell is 
transferred to a different Well or cell. 

[0059] The present measuring equipment thus carries out 
dilution of a specimen or mixing of the specimen With 
reagents to create samples for measurements by performing 
a transfer of a predetermined amount of specimen, reagent, 
a dilution solution or the like from a certain Well or cell to 
another Well or cell folloWing the procedures corresponding 
to the items of the measurement object. Furthermore, any 
one of the Wells can be injected separately With a Washing 
solution, and When the operation of sucking the Washing 
solution from this Well into the chip 30 and draining it to the 
Waste vessel 29 is conducted for several times at the time 
betWeen a certain reagent etc. Was transferred and another 
reagent etc. is to be transferred, the chip 30 can be Washed, 
so that it is possible to prevent an unWanted reagent etc. from 
mixing therein. 
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[0060] Furthermore, the noZZle driving unit 10 is equipped 
With a bar code reader for reading the bar code 32 of the 
cartridge container (the special-purpose cartridge container). 
The measurement part unit 11 not only has the mechanism 
of ?xing a cartridge container but also includes a container 
sensor for identifying Whether a cartridge container is set in 
this mechanism and a measuring sensor for detecting the 
items of the measurement object. In addition, as the afore 
mentioned measuring sensor, a spectrophotometer or the like 
can be used to determine the absorbance of a sample using 
light With a predetermined Wavelength. 

[0061] Hereinafter, the operation of the present measuring 
equipment Will be described With reference to the How 
charts of FIG. 5 to FIG. 9. 

[0062] FIG. 5 is a How chart shoWing the How of main 
processing in the measuring equipment. As shoWn in FIG. 
5, the CPU 1 in the present measuring equipment displays an 
initial menu on the LCD indicator 5 from Which an operator 
selects the operation mode of the measuring equipment such 
as “start measurement” and “auxiliary operation” (Step S1). 

[0063] When the operator selects his desired operation 
mode and performs a key entry from the sheet key 4, the 
CPU 1 accepts this key entry (Step S2) and operates in the 
operation mode selected by the operator (Step S3 to S5), and 
When the processes in the respective operation modes are 
completed, a message is displayed for the operator to 
con?rm that the operation is completed. After receiving an 
authentication entry for this message (Step S6), the CPU 1 
returns to Step S1 and displays the initial menu on the LCD 
indicator 5. 

[0064] In addition, as an example of the operation mode 
for the “auxiliary operation”, FIG. 5 only shoWs a “regis 
tration of measurement conditions (Step S5)” in Which the 
measurement conditions are registered in the measuring 
equipment using the aforementioned magnetic card. HoW 
ever, as operations included in the “auxiliary operation” 
other than this registration of measurement conditions, a 
deletion of the registered measurement conditions etc. is 
conceivable. 

[0065] Here, the process of the “registration of measure 
ment conditions” in Step S5 Will be described in more detail 
With reference to the How chart of FIG. 6. This process is 
performed for registering measurement conditions for each 
item of a measurement object using a magnetic card pro 
vided by the manufacturer When a user of the present 
measuring equipment purchases the measuring equipment or 
needs to add neW items of the measurement object. 

[0066] The CPU 1 ?rst reads out a magnetic card read 
program from the ROM 2 (Step S51). The processes to be 
folloWed are performed in that the CPU 1 operates folloWing 
this magnetic card read program. After completing the 
readout of the program, the CPU 1 displays a message on the 
LCD indicator 5 instructing the insertion of the magnetic 
card into the magnetic card reader 8 (Step S52). When the 
operator folloWs this message and passes the magnetic card 
containing measurement conditions through the magnetic 
card reader 8, the measurement conditions recorded in the 
magnetic card are input to the present measuring equipment 
(Step S53). 
[0067] The CPU 1 analyZes the information input from the 
magnetic card reader 8 (Step S54). Items to be input as the 
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measurement conditions are the item names of the measure 
ment object, the item numbers of the measurement object, 
the cartridge container number, the expiration date, the 
operating procedures (measurement operation procedures) 
for the sampling pump unit 9, the noZZle driving unit 10 and 
so forth and the method for calculating the results. 

[0068] With respect to the aforementioned item numbers 
of the measurement object recorded in the magnetic card, a 
speci?c number is de?ned for each item name of the 
measurement object. With respect to the cartridge container 
number, a speci?c number is de?ned for each item of the 
measurement object With respect to the measurement con 
ditions using a special-purpose cartridge container. HoW 
ever, With respect to the measurement conditions using a 
general-purpose cartridge container, a null value is given as 
the cartridge container number regardless of the items of the 
measurement object. 

[0069] Therefore, When the information input from the 
magnetic card reader 8 is analyZed, the CPU 1 decides 
Whether the input measurement conditions are targeted for a 
special-purpose container or for a general-purpose cartridge 
container based on Whether the cartridge container number 
is a signi?cant number or a null value (Step S55). 

[0070] As a result of this decision, When it involves 
measurement conditions for a special-purpose cartridge con 
tainers (YES in Step S55), the measurement conditions input 
from the magnetic card reader 8 are stored as they are in an 
area (a measurement condition storage part for special 
purpose reagents 3a) of the RAM 3 Where measurement 
conditions concerning measurements using a special-pur 
pose cartridge container are to be stored (Step S56). 

[0071] On the other hand, When it involves measurement 
conditions for a general-purpose cartridge container (NO in 
Step S55), the cartridge container number indicated as a null 
value is replaced With an appropriate cartridge container 
number Within the measurement conditions input from the 
magnetic card reader 8 and then stored in an area (a 
measurement condition storage part for general-purpose 
reagents 3b) Where measurement conditions concerning 
measurements using a general-purpose cartridge container 
are to be stored (Step S57). This replacement of the cartridge 
container number is performed Within a range of numbers 
reserved for a general-purpose cartridge container such that 
this number can be distinguished from the special-purpose 
cartridge container number and that the numbers for general 
purpose cartridge containers do not overlap With each other. 
For example, When the numbers for special-purpose car 
tridge containers are determined in a range of 1 to 60, the 
numbers from 70 and after Will be allocated in a sequential 
order for general-purpose cartridge containers. 

[0072] When the process of Step S56 or Step S57 is 
completed, the CPU 1 returns the control to main processing 
(return). 
[0073] According to the processes of Step S51 to Step S57 
described above, the measurement conditions are stored in 
the RAM 3 of the measuring equipment. In addition, since 
the RAM 3 is nonvolatile memory, there is no need to 
register the once stored measurement conditions again as 
long as the contents of the measurement conditions do not 
require any change. 
[0074] Next, the process of the “execute measurement” in 
Step S4 shoWn in FIG. 5 Will be described in detail With 
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reference to the How chart of FIG. 7. This process is a 
process for performing an actual measurement by using a 
special-purpose cartridge container or a cartridge container 
that is prepared by separately injecting commercially avail 
able reagents (general-purpose reagents) into an empty 
cartridge container by hand. 

[0075] Before starting a measurement, the operator pre 
pares a specimen and a cartridge container that is injected 
separately With reagents corresponding to the items of the 
measurement object to be measured from this specimen. 
Depending on the items of the measurement object, this 
cartridge container may be a special-purpose cartridge con 
tainer as Well as a cartridge container that is prepared by 
separately injecting general-purpose reagents into an empty 
cartridge container by hand according to the aforementioned 
separate injection procedural manual. Here, the above-men 
tioned specimen is, for example, a body ?uid or the like such 
as human blood and urine, and is injected separately into the 
specimen vessel 28 of the cartridge container before starting 
the measurement. 

[0076] As already described, the measuring equipment 
displays an initial menu on the LCD indicator 5 from Which 
the operator selects the operation mode of the measuring 
equipment such as “start measurement” and “auxiliary 
operation” (Step S1 in FIG. 5). Here, When the operator 
selects the “start measurement” from the initial menu and 
performs a key entry from the sheet key 4, the measurement 
execution process in Step S4 is initiated. 

[0077] As shoWn in FIG. 7, the CPU 1 ?rst calls the 
measurement control program that controls the measure 
ment operation from the ROM 2 (Step S41). The processes 
to be folloWed are performed in that the CPU 1 operates 
folloWing this measurement control program. After com 
pleting the readout of the program, the CPU 1 displays a 
message “start measurement” on the LCD indicator 5 (Step 

S42). 
[0078] Here, the operator con?rms the contents displayed 
on the LCD indicator 5 and sets a cartridge container (a 
special-purpose cartridge container or a cartridge container 
prepared by separately injecting general-purpose reagents 
into an empty cartridge container) into the measurement part 
unit 11. The CPU 1 recogniZes that the cartridge container 
Was set in the measurement part unit 11 based on a signal of 
ON/OFF from the cartridge container sensor mounted on the 
measurement part unit 11 (Step S43). At this stage, in order 
to prevent a false recognition from occurring, the CPU 1 
con?rms the sensor signal in the measurement part unit 11 
at least tWice at a constant interval to verify Whether the 
cartridge container is set correctly. 

[0079] After con?rming that the cartridge container is set, 
the CPU 1 sends a control instruction to the noZZle driving 
unit 10 and reads the bar code information of the cartridge 
container being set in the measurement part unit 11 With a 
bar code reader mounted on the noZZle driving unit (Step 
S44). 
[0080] In the case Where the cartridge container being set 
is a special-purpose cartridge container, the bar code 32 is 
read, so that the decision result in Step S44 becomes YES, 
and it proceeds to Step S45 to carry out a measurement using 
the special-purpose cartridge container. On the other hand, 
in the case Where the cartridge container being set is the one 
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prepared by separately injecting general reagents into an 
empty cartridge container, since there is no bar code, the 
decision result in Step S44 becomes NO, and it proceeds to 
Step S46 to carry out a measurement folloWing the mea 
surement procedures for a general-purpose cartridge con 
tainer. In addition, the processes in Step S45 and Step S46 
Will be described later in detail. 

[0081] When the process of Step S45 or Step S46 is 
completed, the CPU 1 outputs the measurement result 
obtained by the process of Step S45 or Step S46 to the LCD 
indicator 5, the printer 6 and the input-output control part 7 
(Step S47). 
[0082] Then, When the operator removes the used car 
tridge container from the measurement part unit 11, the CPU 
1 recogniZes that the cartridge container Was removed based 
on a sensor signal from the measurement part unit 11 and 
returns to the main processing shoWn in the flow chart of 
FIG. 5. 

[0083] Here, the process in Step S45 mentioned above, 
Which is performed When the cartridge container being set is 
a special-purpose cartridge container, Will be described in 
detail With reference to the flow chart of FIG. 8. 

[0084] The CPU 1 collates the bar code information being 
read by the noZZle driving unit 10 in Step S44 shoWn in FIG. 
7 With the information stored in the RAM 3 (Step S451). In 
other Words, as already described, the information such as 
the item numbers of the measurement object, the cartridge 
container number, the expiration date and so forth are 
recorded in the bar code 32 attached on the special-purpose 
cartridge container, so that the CPU 1 uses the item numbers 
of the measurement object and the expiration date recorded 
in the bar code 32 as the retrieval key for retrieving the 
measurement condition storage part for special-purpose 
reagents 3a in the RAM 3. 

[0085] As a result, When the measurement conditions 
including the item numbers of the measurement object and 
the expiration data that correspond to the retrieval key are 
stored in the measurement condition storage part for special 
purpose reagents 3a of the RAM 3 (YES in Step S452), the 
CPU 1 reads out the item names of the measurement object 
and the measurement operation procedures from these mea 
surement conditions and performs a parameter input to the 
measurement control program that has already been read out 
in Step S41 shoWn in FIG. 7 (Step S453). 

[0086] Then, the CPU 1 displays a message on the LCD 
indicator 5 indicating that the measurement operation has 
been initiated automatically and conducts the measurement 
by controlling the sampling pump unit 9 and the noZZle 
driving unit 10 folloWing the above-mentioned measure 
ment control program (Step S455). When the measurement 
is completed, an arithmetic processing of the measurement 
result is conducted as needed (Step S456), and the CPU 1 
returns to the process shoWn in the flow chart of FIG. 7. 

[0087] On the other hand, as a result of the collation in 
Step S451, When the measurement conditions including the 
item numbers of the measurement object and the expiration 
data that correspond to the retrieval key are not stored in the 
RAM 3 (NO in Step S452), the CPU 1 displays a message 
on the LCD indicator 5 informing that the measurement 
conditions of the special-purpose cartridge container being 
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set are unregistered (Step S454), and the CPU 1 returns to 
the process shoWn in the flow chart of FIG. 7. 

[0088] Next, the process in Step S46 mentioned above, 
Which is performed When the cartridge container being set is 
a general-purpose cartridge container that is prepared by 
separately injecting general-purpose reagents into an empty 
cartridge container by hand, Will be described in detail With 
reference to the flow chart of FIG. 9. 

[0089] The CPU 1 ?rst reads out the program for control 
ling the measurement operation in the case of using a 
general-purpose cartridge container from the ROM 2 (Step 
S461). The processes to be folloWed are performed in that 
the CPU 1 operates folloWing this program. 

[0090] Next, the CPU 1 reads out the selection program 
that alloWs the operator to select and input the items of the 
measurement object from the ROM 2. Based on this selec 
tion program, the CPU 1 displays the item names of the 
measurement object and the item numbers of the measure 
ment object that can be selected on the LCD indicator 5 

(Step S463). 
[0091] The operator looks at the display on the LCD 
indicator 5 and conducts a key entry to select the desired 
item names of the measurement object from the sheet key 4. 
The CPU 1 accepts this key entry (Step S464) and collates 
the selected item names of the measurement object With the 
information stored in the measurement condition storage 
part for general-purpose reagents 3b of the RAMS 3 (Step 
S465). 
[0092] As a result of the collation, When the measurement 
conditions including the information corresponding to the 
item names of the measurement object selected by the key 
entry (the item numbers of the measurement object and the 
cartridge container number) are stored in the measurement 
condition storage part for general-purpose reagents 3b of the 
RAM 3 (YES in Step S466), the CPU 1 reads out these item 
names of the measurement object and the measurement 
operation procedures from the RAM 3 and performs a 
parameter input to the measurement program that has 
already been read out in Step S461 to initiate the measure 
ment operation (Step S467). At the same time, the CPU 1 at 
this stage displays on the LCD indicator 5 that the measure 
ment operation has been initiated. 

[0093] When the measurement operation starts, the CPU 1 
conducts a predetermined measurement operation by con 
trolling the sampling pump unit 9 and the noZZle driving unit 
10 folloWing the measurement operation procedures that 
Was read out from the RAM 3 (Step S469). When the 
measurement is completed, an arithmetic processing of the 
measurement result is conducted as needed (Step S470), and 
the CPU 1 returns to the process shoWn in the flow chart of 
FIG. 7. 

[0094] As described above, When the cartridge container 
Was set in the measurement part unit 11, the present mea 
suring equipment decides Whether this cartridge container 
has a bar code using a bar code reader mounted on the noZZle 
driving unit 10. As a result, When the bar code can be read, 
the measurement conditions for a special-purpose cartridge 
container are read out from the RAM 3 to conduct a 
measurement, Whereas When the bar code can not be read, 
the measurement conditions for a general-purpose cartridge 
container are read out to conduct a measurement. 
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[0095] According to this con?guration, it has become 
possible not only to measure speci?c items of a measure 
ment object using a special-purpose cartridge container 
injected separately in advance With predetermined reagents 
etc. but also to measure arbitrary items of the measurement 
object by using a cartridge container prepared by separately 
injecting commercial reagents etc. by hand into an empty 
cartridge container. As a result, highly versatile measuring 
equipment can be implemented. 

EXAMPLES 

[0096] Hereinafter, more speci?c examples in the embodi 
ment of the present invention Will be described, but the 
present invention is not limited thereto. 

Example 1 

[0097] In the present example, a prototype of the measur 
ing equipment according to the present invention Was built, 
and a cartridge container prepared by separately injecting 
general-purpose reagents into an empty cartridge container 
by hand Was used to conduct a rheumatoid factor (RF) 
immunological nephelometric measurement. Then, these 
measurement results Were compared With the equivalent 
measurement results obtained by a conventional automatic 
analyZer (manufactured by Nihon Denshi Co., Ltd.: Bio 
chemical Automatic AnalyZer JCA-BM8 (product name)). 
In addition, the aforementioned measuring equipment used 
in the present example Was implemented by using conven 
tional measuring equipment With the same hardWare con 
?guration as that shoWn in FIG. 4 in the aforementioned 
embodiment of the present invention and loading a program 
for performing the processes shoWn in FIG. 5 to FIG. 9 into 
its CPU. The measurements Were carried out as folloWs: 

[0098] (1) Various parameters such as a factor of dilution 
in the RF-Latex x1 “Seiken” (product name, manufactured 
by Denka Seiken Co.), Which is commercially available as 
a special-purpose reagent kit, Was determined for J CA-BM8. 
The mixing ratio Was determined to be 140 micro liters (uL) 
for the buffer solution, 47 pL for Latex and 4 ML for the 
specimen (blood plasma). In addition, the dilution rate of the 
specimen Was determined to be ?vefold, and the amount of 
the diluted specimen used Was determined to be 20 pL. In 
addition, the measuring Wavelength of J CA-BM8 is 658 nm. 
Other detailed settings Were determined folloWing the 
instructions from the manufacturer. 

[0099] (2) The RF standard solution (product name, manu 
factured by Denka Seiken Co.) included in the aforemen 
tioned special-purpose reagent kit Was dissolved as 
instructed by the manufacturer to conduct a measurement for 
preparing a calibration curve using JCA-BM8. The results 
are shoWn in Table 1 and FIG. 11. 

TABLE 1 

Standard Solution 
(IU/ml) Measurement-1 Measurement-2 Average 

0 0.0134 0.0136 0.01350 
20 0.0319 0.0315 0.03170 
40 0.0609 0.0622 0.06155 
80 0.1506 0.1502 0.15040 
120 0.2656 0.2634 0.26450 
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[0100] (3) The measurement of the aforementioned speci 
men Was conducted using J CA-BM8, and a RF concentra 
tion of the specimen Was obtained from the calibration curve 
prepared in The results are shoWn later in Table 3. 

[0101] (4) Corresponding to the parameters of JCA-BM8, 
parameters for the present measuring equipment Were pre 
pared. At this stage, the mixing ratio for the buffer, Latex, 
and the specimen Was determined to be 140:47:4 just like for 
JCA-BM8. The mixing ratio Was 140 ML for the buffer 
solution, 47 pL for Latex, and 4 ML for the specimen. 

[0102] In this mixing ratio, When the dilution rate of the 
specimen Was determined to be tWentyfold in order to 
conduct a Whole blood measurement and a hematocrit 
correction at the time of the Whole blood measurement more 
easily, the amount of diluted specimen used becomes 80 pL. 
In addition, When a Whole blood measurement is not con 
ducted, it is also possible to inject separately 20 pL of the 
specimen diluted ?vefold as in In the present example, 
the amount of separate injection for each reagent Was reset 
to 60% of the aforementioned amounts, that is, 84 pL for the 
buffer solution, 28.2 ML for Latex and 2.4 ML for the 
specimen. 

[0103] In addition, the measuring Wavelength of the 
present measuring equipment is 660 nm, While the measur 
ing Wavelength of JCA-BM8 is 658 nm. HoWever, since the 
measuring Wavelength for these reagents is set in a range of 
550 to 660 nm, a difference in their measuring Wavelength 
does not affect the measurement results. 

[0104] (5) According to the separate injection procedural 
manual, reagents Were injected separately into an empty 
cartridge container by hand. In this separate injection pro 
cedural manual, the amounts of the respective reagents to be 
injected separately into each Well of the empty cartridge 
container (See FIG. 2) are designated as folloWs: 

Well 22: Hb measuring reagent 300 ,uL 
Well 23: physiological salt solution 420 ,uL 
Well 24: buffer solution 330 ,uL 
Well 25: distilled Water 380 ,uL 
Well 26: Latex 50 ,uL 

[0105] In the present example, a physiological salt solu 
tion is injected separately into the Well 23 and used for the 
purpose of diluting the Whole blood tWentyfold in order to 
measure the Whole blood that Was hemolyZed in advance by 
freeZing and thaWing. When the Whole blood used is not 
hemolyZed, a solution that causes hemolysis (for example, 
saponin solution) is injected separately herein. Furthermore, 
in the case Where there is a specimen diluent designated by 
the manufacturer Who supplies the reagent, it is preferable to 
inject this specimen diluent separately herein and to conduct 
the dilution of the specimen at a dilution rate designated by 
the manufacturer. In addition, in the case Where a Whole 
blood measurement is not conducted and even a dilution of 
the specimen is not necessary, the reagents do not need to be 
injected separately into the Well 23 and the parameters 
related thereto become unnecessary. 

[0106] (6) The measurement operation procedures for the 
cartridge container into Which the reagents Were injected 
separately according to (5) described above Were recorded in 
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a magnetic card, and this magnetic card Was read by the 
magnetic card reader 9, as described above, so that the 
measurement operation procedures for this cartridge con 
tainer Were registered in the present measuring equipment. 
In addition, the sequences for the measurement operation 
procedures are shoWn as (a) to below. 

[0107] (a) 95 ML physiological salt solution is trans 
ferred tWo times from the Well 23 to the Well 21, so 
that a total of 190 ML physiological salt solution is 
injected separately into the Well 21. 

[0108] (b) 84 pL buffer solution is transferred from 
the Well 24 to the cell B. 

[0109] (c) 77 ML Hb measuring reagent is transferred 
tWo times from the Well 22 to the cell A, so that a 
total of 154 pL Hb measuring reagent is injected 
separately into the cell A. 

[0110] (d) After 110 pL of sucking and draining is 
conducted tWo times With the physiological salt 
solution left in the Well 23, the chip 30 is Washed by 
transferring 50 pL distilled Water of the Well 25 into 
the Waste vessel 29. 

[0111] (e) 10 pL specimen in the specimen vessel 28 
is transferred to the Well 21, and 110 pL of sucking 
and draining is conducted ?ve times inside the Well 
21 to stir and miX the liquid inside the Well 21. 

[0112] After 110 pL of sucking and draining is 
conducted tWo times With the physiological salt 
solution left in the Well 23, the chip 30 is Washed by 
transferring 50 pL distilled Water of the Well 25 into 
the Waste vessel 29. 

[0113] (g) 28 ML diluted specimen in the Well 21 is 
transferred to the cell A, and 110 pL of sucking and 
draining is conducted ?ve times inside the cell A to 
stir and miX the liquid inside the cell A. 

[0114] (h) Achange in the absorbance of the cell Ais 
detected, and the Hb concentration is measured. 

[0115] After 110 ML of sucking and draining is 
conducted tWo times With the buffer solution left in 
the Well 24, the chip 30 is Washed by transferring 50 
pL distilled Water of the Well 25 into the Waste vessel 
29. 

[0116] 48 pL diluted specimen in the Well 21 is 
transferred to the cell B, and 85 pL of sucking and 
draining is conducted ?ve times inside the cell B to 
stir and miX the liquid inside the cell B. 

[0117] (k) After 110 pL of sucking and draining is 
conducted tWo times With the distilled Water left in 
the Well 25, the chip 30 is Washed by transferring 110 
pL distilled Water of the Well 25 into the Waste vessel 
29. 

[0118] (I) 28.2 pL Latex in the Well 26 is injected 
separately into the cell B, and 110 pL of sucking and 
draining is conducted three times to stir and miX the 
liquid inside the cell B. 

[0119] A change in the absorbance of the cell B 
is detected, and the RF concentration is measured. 
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[0120] (7) To prepare a calibration curve, the RF standard 
solution of (2) Was injected separately into the specimen 
vessel 28 of the cartridge container into Which the reagents 
had been injected separately by hand as shoWn in above (5), 
and measurements Were conducted With the present mea 

suring equipment and thus changes in the absorbance (delta 
Abs) Were obtained. The results are shoWn in Table 2 and 
FIG. 10. In addition, in the present example, the measure 
ments Were conducted tWo times in each case to prepare the 
calibration curve for the present measuring equipment based 
on their average values, but the number of measurements 
can be changed depending on the time required for the 
measurement, the amounts of reagents, or the measuring 
accuracy required and so forth. 

TABLE 2 

Standard Solution 
IU/ml Measurement-1 Measurement-2 Avera e g 

0 0.0012 0.0018 0.00150 
20 0.0079 0.0070 0.00745 
40 0.0220 0.0212 0.02160 
80 0.0594 0.0623 0.06085 
120 0.1329 0.1314 0.13215 

[0121] (8) The delta Abs obtained in above (7) Was input 
to the present measuring equipment to prepare the calibra 
tion curve. This entry Was done by a magnetic card. In 
addition, When the calibration curve is not used, the mea 
surement results by the delta Abs can be obtained. 

[0122] (9) The same specimen as that in (3) is 
injected separately into the specimen vessel 28 of the 
cartridge container into Which the reagents had been 
injected separately by hand as shoWn in above (5), 
and the cartridge container Was set in the present 
measuring equipment to conduct measurements, and 
the RF concentration Was obtained. 

[0123] (10) The measurement results obtained respec 
tively from J CA-BM8 and the present measuring equipment 
Were compared With each other. The results are shoWn in 
Table 3. Although a divergence of 7.4% at most Was 
observed, by taking the performance (CV=8% or less, n=10) 
of the reagents used this time into consideration, the mea 
suring equipment is adequate for practical use. The mea 
surements conducted by using the cartridge container pre 
pared by separately injecting general-purpose reagents into 
an empty cartridge container for the present measuring 
equipment proved that the measurement results equivalent to 
those by the conventional automatic analyZer can be 
obtained. 

TABLE 3 

present reagent 
Specimen JCA-BM8 measuring equipment divergence (%) 

blood plasma-1 15 16 6.7 
blood plasma-2 18 18 0.0 
blood plasma-3 27 29 7.4 
blood plasma-4 30 29 —3.3 
blood plasma-5 49 50 2.0 
blood plasma-6 54 56 3.7 
blood plasma-7 86 90 4.7 








