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(57) ABSTRACT 

A standard material that is used for judging an abnormal 
portion in a particle analyzer is described. The standard mate 
rial comprises first standard particles to be fluorescence 
stained by a fluorescence-staining treatment and second stan 
dard particles that have preliminarily contained a 
fluorescence dye. A method and an analyzer that can judge an 
abnormal portion in a particle analyzer by using Such a stan 
dard material are also described. 
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STANDARD MATERAL FOR A PARTICLE 
ANALYZER 

0001. This is a Divisional Application of U.S. application 
Ser. No. 1 1/483,560 filed Jul. 11, 2006, which claims priority 
from JP 2005-203279 filed Jul. 12, 2005, the contents of 
which are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

0002 1. Field of the Invention 
0003. The present invention relates to a standard material 
for particle analyzer, which is used for quality control and the 
like on a particle analyzer. 
0004 2. Description of the Related Art 
0005. A particle analyzer, which stains particles in a bio 
logical sample Such as urine and blood by using a fluorescent 
dye, and irradiates the particles with light so that the particles 
are classified and counted by measuring fluorescence and 
front scattered light emitted from the particles, has been 
known. 
0006. In such a particle analyzer, it is necessary to quality 
control the analyzer so as to always obtain accurate results of 
measurements. In other words, a standard material for quality 
of measurements. In other words, a standard material for 
quality control is measured by the particle analyzer, and if an 
accurate measured value is not obtained, the particle analyzer 
needs to be calibrated so that the measured value of the 
standard material is maintained in a predetermined range. 
0007 U.S. Pat. No. 5,888,823 has disclosed a standard 
fluid for use in a flow cytometer that is provided with a 
measurement sample preparing part that conducts a fluores 
cence-staining treatment on particle components in urine by 
using a dye and a fluorescence detector that detects fluores 
cence from the particle components that have been fluores 
cence-stained. This standard fluid contains standard particles. 
The standard particles are particles that can be stained 
through the fluorescence-staining treatment so as to show the 
same intensity of fluorescence as the particle components to 
be measured. In the case when any problem occurs in the 
measurement sample preparing part of the flow cytometer to 
cause a failure in properly conducting the staining process, an 
abnormality in the staining mechanism can be detected by 
measuring the standard particles. 
0008. In the case when a quality controlling operation is 
carried out on a particle analyzer by using the standard fluid 
disclosed in U.S. Pat. No. 5,888,823, even if the resulting 
measured value (intensity of fluorescence) is out of a prede 
termined range, for example, the sensitivity of the fluores 
cence detector is adjusted so that a calibrating process is 
carried out so as to obtain an appropriate measured value. 
0009. However U.S. Pat. No. 5,888,823 has disclosed 
nothing about a technique for measuring a standard material 
by using a particle analyzer and for judging any abnormal 
portion in the analyzer. 

SUMMARY OF THE INVENTION 

0010. An objective of the present invention is to provide a 
standard material that is used for judging an abnormal portion 
in a particle analyzer. Moreover, another objective of the 
present invention is to provide a method and an analyzer that 
can judge an abnormal portion in a particle analyzer by using 
Such a standard material. 
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0011. A first aspect of the present invention relates to a 
standard material for a particle analyzer, the particle analyzer 
carrying out a fluorescence-staining treatment on measuring 
particles contained in a biological sample and analyzing the 
fluorescence-stained measuring particles, comprising: first 
standard particles which can be fluorescence-stained by the 
fluorescence-staining treatment; and second standard par 
ticles which have preliminarily contained a fluorescence dye. 
0012. A second aspect of the present invention relates to a 
method for judging an abnormal portion in a particle analyzer 
which comprises a measuring sample preparation unit for 
preparing a measuring sample by mixing a biological sample 
with a first fluorescence dye, a light source for irradiating the 
measuring sample with light and a fluorescence detector for 
detecting fluorescence from the measuring sample, compris 
ing steps of detecting first fluorescence from first standard 
particles and second fluorescence from second standard par 
ticles by using the particle analyzer, and judging the abnor 
mal portion in the particle analyzer based upon the first fluo 
rescence and the second fluorescence. 

0013 A third aspect of the present invention relates to a 
particle analyzer comprising: a measuring sample prepara 
tion unit for preparing a measuring sample by mixing a stan 
dard material containing first standard particles and second 
standard particles with a first fluorescence dye, the first stan 
dard particles being fluorescence-stained by the first fluores 
cence dye and the second standard particles preliminarily 
containing a second fluorescence dye; a light source for irra 
diating the measuring sample with light; a fluorescence detec 
tor for detecting first fluorescence from the first standard 
particles and second fluorescence from the second standard 
particles, contained in the measuring sample; and an analyZ 
ing unit for judging an abnormal portion in the particle ana 
lyzer based upon the first fluorescence and the second fluo 
CSCCC. 

0014. A forth aspect of the present invention relates to a 
particle analyzer comprising: a measuring sample prepara 
tion unit for preparing a first measuring sample by mixing a 
first standard material containing first standard particles with 
a first fluorescence dye, and preparing a second measuring 
sample from a second standard material containing a second 
standard particles, the first standard particles being fluores 
cence-stained by the first fluorescence dye and the second 
standard particles preliminarily containing a second fluores 
cence dye; a light source for irradiating the first and second 
measuring samples; a fluorescence detector for detecting first 
fluorescence from the first standard particles contained in the 
first measuring sample and second fluorescence from the 
second standard particles contained in the second measuring 
sample; and an analyzing unit for judging an abnormal por 
tion in the particle analyzer based upon the first fluorescence 
and the second fluorescence. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0015 FIG. 1 is a drawing that shows the appearance of an 
analyzer for analyzing particle components in urea. 
0016 FIG. 2 is a schematic drawing that shows the inner 
structure of the analyzer for analyzing particle components in 
lea. 

0017 FIG. 3 is a drawing that explains a flow cytometer 
that serves as a detection unit of the analyzer for analyzing 
particle components in urea. 
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0018 FIG. 4 is a drawing that indicates the results of 
measurements on bacteria by the analyzer for analyzing par 
ticle components in urea. 
0019 FIG. 5 is a drawing that indicates the results of 
measurements on while blood cells by the analyzer for ana 
lyzing particle component in urea. 
0020 FIG. 6 is a drawing that indicates the results of 
measurements on standard particles for bacteria relating to an 
embodiment of the present invention by the analyzer for 
analyzing particle component in urea. 
0021 FIG. 7 is a drawing that indicates the results of 
measurements on standard particles for white blood cells 
relating to the embodiment of the present invention by the 
analyzer for analyzing particle component in urea. 
0022 FIG. 8 is a flow chart that shows judging processes 
of any abnormal portion in the analyzer for analyzing particle 
component in urea. 
0023 FIG. 9 is another flow chart that shows judging 
processes of any abnormal portion in the analyzer for analyZ 
ing particle component in urea. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0024. The standard material is used for a particle analyzer 
that carries out a fluorescence-staining treatment on measur 
ing particles contained in a biological sample by using a dye 
and analyzes the measuring particles that have been fluores 
cence-stained. The standard material contains first standard 
particles that are fluorescence-stained by the fluorescence 
staining treatment and second standard particles that are pre 
pared so as to preliminarily containa fluorescent dye. The first 
standard particles are fluorescence-stained in the fluores 
cence-staining treatment in the particle analyzer, and allowed 
to show an intensity of fluorescence. In contrast, the second 
standard particles, which preliminarily contain the fluores 
cent dye, show a predetermined intensity of fluorescence, 
although they are not stained actually. The measuring par 
ticles are particles which are contained in a biological sample 
Such as urine and blood, and are to be measured in the particle 
analyzer. Examples of the measuring particles include, but are 
not limited to, white blood cells, red blood cells, epithelial 
cells, columnar cells and bacteria. 
0025. Upon measuring the standard material by the par 

ticle analyzer, the measured values of the first and second 
standard particles having different characteristics are respec 
tively detected so that any abnormality in the analyzer can be 
detected with higher precision in comparison with conven 
tional standard materials. More specifically, it becomes pos 
sible to presume a portion at which any abnormality is occur 
ring in the particle analyzer. Consequently, upon calibrating 
the analyzer, a maintenance process and the like are appro 
priately carried out on the mechanism or the like that requires 
the calibration so that it is possible to preliminarily prevent 
any possible trouble that might occur in the future. 
0026. With respect to the first standard particles, particles, 
which are stained in the fluorescence-staining treatment so as 
to show the same degree of intensity of fluorescence as the 
measuring particles, are preferably used. Moreover, with 
respect to the second standard particles, particles, which have 
been preliminarily prepared so as to contain a fluorescent dye 
by using a proper method to show the same degree of intensity 
of fluorescence as the measuring particles, are preferably 
used. 
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0027. The following description will discuss the standard 
material of the present embodiment. However, the present 
invention is not intended to be limited only by the present 
embodiment. 

0028. The standard material of the present embodiment is 
used for quality-controlling or calibrating a particle analyzer 
for analyzing particles contained in a biological sample. The 
standard material contains the first standard particles that are 
fluorescence-stained by the fluorescence-staining treatment 
and second standard particles that are prepared so as to pre 
liminarily contain a fluorescent dye. The second standard 
particles, which contain the fluorescent dye, show a predeter 
mined intensity of fluorescence. 
0029. With respect to the particle analyzer to which the 
standard particles of the present embodiment are applied, 
examples thereof include an analyzer which has a measure 
ment sample preparing part for preparing a measuring sample 
by staining a biological sample Such as urine and blood using 
a fluorescent dye. The analyzer prepares the measurement 
sample, Supplies the prepared measuring sample to a flow 
cytometer, irradiates particles in the measuring sample pass 
ing through the flow cytometer with light, and detects fluo 
rescence from the stained particles by a fluorescence detector. 
For example, the analyzer may include an analyzer for ana 
lyzing blood cell and an analyzer for analyzing particle com 
ponents in urea (urinary sediment). 
0030 The following description will discuss an analyzer 
for analyzing particle components in urea, which is one 
example of a particle analyzer to which the standard particles 
of the present embodiment are applied. Here, this analyzer 
can measure white blood cells, red blood cells, epithelial 
cells, columnar cells and bacteria, as particles contained in 
urine. In particular, this analyzer has improved measuring 
precision for bacteria the size of which is Smaller among the 
measuring particles. In this analyzer, with respect to bacteria, 
a diluting fluid used for measuring bacteria and a staining 
fluid used for measuring bacteria are applied, and with respect 
to the four particles other than the bacteria (white blood cells, 
red blood cells, epithelial cells and columnar cells), a diluting 
fluid and a staining fluid used for measuring the four particles 
are used so as to carry out the measurements. In the following 
description, the diluting fluid used for measuring the four 
particles is referred to as a first diluting fluid, the staining fluid 
used for measuring the four particles is referred to as a first 
staining fluid, the diluting fluid used for measuring bacteria is 
referred to as a second diluting fluid and the staining fluid 
used for measuring bacteria is referred to as a second staining 
fluid. 
0031 FIG. 1 shows the appearance of an analyzer for 
analyzing particle components in urea. This analyZerfor ana 
lyzing particle components in urea is provided with a device 
main body 1, a laser power Supply 2, and an air pressure 
supply 3. The device main body 1 is provided with a power 
Supply Switch 4, a transporting unit 6 that transports a sample 
tube housing urine that is a biological sample and automati 
cally supplies it to a suction unit 5, the suction unit 5 used for 
sucking the urine from the sample tube, a start switch 7 used 
for initiating the Suction process for urine by the Suction unit 
5, and a touch-panel-type liquid crystal display 8 that receives 
inputs for operational instructions from the user, and displays 
information Such as the results of analysis of the urine. 
0032. As shown in FIG. 2, the device main body 1 is 
provided with a sample preparing unit 11, a detection unit 41 
and an analyzing unit 56. A biological sample (urine) in the 
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test tube 14 is sucked through a suction pipette 16 by the 
operation of a syringe pump 15. The biological sample thus 
Sucked is quantitatively measured by the sampling Valve 17, 
and Supplied and distributed respectively to reaction cham 
bers 18 and 19. In other words, predetermined amounts of the 
biological sample are respectively delivered and Supplied to 
the reaction chambers 18 and 19 from the same original 
biological sample. A container 20 housing the second diluting 
fluid (diluting fluid for bacteria) and a container 21 housing 
the second staining fluid (staining fluid for bacteria) are con 
nected to the reaction chamber 18 so that predetermined 
amounts of the second diluting fluid and the second staining 
fluid are respectively supplied to the reaction chamber 18 by 
Syringe pumps 22 and 23 through tubes; thus, a sample used 
for measuring bacteria (hereinafter, referred to as the measur 
ing sample B) is prepared. Moreover, a container 24 housing 
the first diluting fluid (diluting fluid for the four particles) and 
a container 25 housing the first staining fluid (staining fluid 
for the four particles) are connected to the reaction chamber 
19 so that predetermined amounts of the first diluting fluid 
and the first staining fluid are respectively supplied to the 
reaction chamber 19 by syringe pumps 26 and 27 through 
tubes; thus, a sample used for measuring the four particles 
(hereinafter, referred to as the measuring sample A) is pre 
pared. 
0033. The detection unit 41 is used for detecting optical 
information Such as fluorescence and scattered light from the 
respective particles contained in the measuring sample, and is 
comprised of a flow cytometer. The flow cytometer is pro 
vided with a flow cell 42 that allows the measuring sample to 
flow, a laser light source 47 that irradiates the measuring 
sample flowing through the flow cell 42 with laser light, a 
photo-multiplier tube 52 that receives side fluorescence emit 
ted from the particles in the measuring sample and a photo 
diode 49 that receives front scattered light. 
0034 FIG.3 shows the flow cytometer in detail. As shown 
in FIG. 2, the reaction chambers 18 and 19 are connected to 
the flow cell 42. The flow cell 42, which allows the measuring 
sample to flow, forms a portion to which the laser light is 
directed, and is provided with an orifice portion 43 in which 
an inner flow path is narrowed, a nozzle 44 that discharges the 
measuring sample upward toward the orifice portion, a sheath 
fluid supplying port 45 and a waste fluid port 46. The laser 
light Source 47 is a red semiconductor laser light source that 
emits laser light having a wavelength of 633 nm. The detec 
tion unit 41 is provided with a condenser lens 48 that con 
denses the laser light applied from the laser light source 47 
onto the flow cell 42, a photodiode 49 that receives the front 
scattered light emitted from particles in the measuring sample 
irradiated with the laser light, and converts the scattered light 
into an electric signal, a collector lens 50 and a pinhole 51 
used for condensing the front Scattered light onto the photo 
diode 49, a photo-multiplier tube 52 that receives fluores 
cence emitted from the particles of the measuring sample 
irradiated with the laser light, and converts it an electric 
signal, a collector lens 53, a filter 54 and a pinhole 55 that are 
used for condensing the fluorescence onto the photo-multi 
plier tube 52, and amplifiers 57 and 58 that amplify electric 
signals outputted from the photodiode 49 and the photo 
multiplier tube 52, and output the resulting signals to an 
analyzing unit 56 as a front Scattered light signal and a fluo 
rescence signal. When the measuring sample is allowed to 
flow the flow cell 42, fluorescence and scattered light are 
generated, each time each of the particles contained in the 
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measuring sample crosses the irradiation area of the laser 
light applied by the laser light source 47. The photo-multi 
plier tube 52 and the photodiode 49 respectively receive and 
photo-electric convert side fluorescence and front scattered 
light, and output the resulting signals to the analyzing unit 56 
as photo-detection signals such as a side fluorescence signal 
and a front scattered light signal. 
0035. The analyzing unit 56 in FIG. 3 is constituted by 
circuits that amplify a photo-detection signal for each of the 
particles detected in the detection unit 41 and eliminate 
noises, and a computer constituted by a CPU, ROM, RAM 
and the like. The analyzing unit 56 stores a photo-detection 
signal detected by the detection unit 41 for each of the par 
ticles. Moreover, the analyzing unit 56 analyzes the photo 
detection signal stored therein, and forms a two-dimensional 
distribution chart so that the particles contained in the mea 
Suring sample are counted. The signal intensity is obtained 
from the peak level of pulses in the photo-detection signal. 
The intensity of the fluorescence signal indicates the intensity 
of fluorescence detected from each of the particles in the 
measuring sample, and forms a parameter that indicates the 
degree of staining by the fluorescent dye. The intensity of the 
front scattered light corresponds to an intensity of the front 
scattered light detected from each of the particles in the mea 
Suring sample, and forms a parameter that indicates the size of 
each particle. By combining these parameters, the two-di 
mensional distribution chart is formed. Particles appearing on 
the distribution chart are calculated as dots of particles that 
appear within areas that are set in accordance with the respec 
tive appearance positions of the particles contained in the 
measuring sample so that the results of the measurements are 
obtained. 
0036. Here, as shown in FIG. 2, the analyzing unit 56 is 
connected to the touch-panel-type liquid crystal display 8. 
The results of measurements obtained by the analysis in the 
analyzing unit 56 are displayed on the touch-panel-type liq 
uid crystal display 8. 
0037. The following description will discuss the standard 
material for an analyzer for analyzing particle components in 
urea by means of examples. The standard material is com 
prised of Standard particles that correspond to measuring 
particles and a solvent used for dispersing the standard par 
ticles. The standard particles include first standard particles 
that can be stained by a dye virtually in the same manner as the 
measuring particles and second standard particles that are 
preliminarily prepared so as to contain a fluorescent dye. 
Here, the first standard particles stained by the dye are 
allowed to show an intensity of fluorescence that is within the 
distribution range of the intensity of fluorescence detected 
from the measuring particles that have been stained by the 
dye. Moreover, the second standard particles, which actually 
are not stained by the dye, are also allowed to show an inten 
sity of fluorescence that is within the distribution range of the 
intensity of fluorescence detected from the measuring par 
ticles that have been stained by the dye. 
0038. In the following description, one example of a stan 
dard material in which standard particles for white blood 
cells, which deal with white blood cells, are used as the first 
standard particles, while standard particles for bacteria, 
which deal with bacteria, are used as the second standard 
particles, is prepared, and this standard material is measured 
by the above-mentioned analyzer 1 for analyzing particle 
components in urea. 
(Standard Particles) 
0039. With respect to the standard particles for bacteria, 
fluorescent latex particles having an average particle size of 1 
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um (DUKE4010A+fluorescence 1.0%, made by Duke Co., 
Ltd.) were used. Here, vinyl acetate polymer particles having 
an average particle size of 7 um were used as the standard 
particles for white blood cells. 

(Preparation of Buffer Solution 1 and Buffer Solution 2) 
0040. To 1 L of refined water were added 0.3% of sodium 
chloride, 0.08% of an antiseptic agent and 0.035% of acetic 
acid so that a buffer solution 1 was prepared. Moreover, 
sodium chloride was added to this buffer solution 1 so that the 
final concentration was set to 1.65%, and to this was further 
added glycerin so that the final concentration was set to 9.0%; 
thus, a buffer solution 2 was prepared. 

(Preparation of Suspension of Standard Particles for Bacte 
ria) 
0041) To 250 ul of fluorescent latex particles (500 par 
ticles/ul) was added 1 ml of 6% polyvinyl alcohol solution, 
and this was stirred by using a Vortex so that fluorescent latex 
particles were suspended. A Sonicator having a horn diameter 
of 8 mm was set to 50 mW for 30 seconds, and the fluorescent 
latex particles in the Suspension were coated with polyvinyl 
alcohol. To this suspension was added an appropriate amount 
of the buffer solution 1 to be washed, and this was centrifuged 
at 12000 rpm so that a supernatant fluid was removed. After 
this washing process had been repeated twice, 2 ml of the 
buffer solution 2 was added to this so that a suspension of 
standard particles for bacteria was prepared. 

(Preparation of Suspension of Standard Particles for White 
Blood Cells) 
0042. To 250 ul of vinyl acetate polymer particles (200 
particles/ul) was added an appropriate amount of the buffer 
solution 1 to be washed, and this was centrifuged at 3000 rpm 
so that a Supernatant fluid was removed. After this washing 
process had been repeated twice, 2 ml of the buffer solution 2 
was added to this so that a Suspension of standard particles for 
white blood cells was prepared. 
0043. The suspension of standard particles for bacteria 
and the suspension of standard particles for white blood cells, 
prepared by the above-mentioned processes, were mixed and 
used as a standard material. 

(Preparation of Diluting Fluid for Measuring the Four Par 
ticles (First Diluting Fluid)) 
0044) HEPES (50 mM), EDTA-3K (0.40%), 2-phenoxy 
ethanol (0.75%), sodium propionate (0.6%), sodium hydrox 
ide (0.052%), Tomicide S (350ppm), Proxel GX-L (350ppm) 
and refined water (1 L) were mixed to prepare a first diluting 
fluid. 

(Preparation of Diluting Fluid for Measuring Bacteria (Sec 
ond Diluting Fluid)) 
0045 Citric acid (100 mM), sodium sulfate (90 mM), 
amide sulfuric acid (100 mM), tetradecyltrimethylammo 
nium bromide (0.1%) and sodium hydroxide the amount of 
which had been adjusted to pH 2.5 were mixed to prepare a 
second diluting fluid. 

(Preparation of Staining Fluid for Measuring the Four Par 
ticles (First Staining Fluid)) 
0046 NK-529 (made by Nippon Kankoh-Shikiso Kenky 
usho Co., Ltd.) Serving as a fluorescent dye represented by the 
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following chemical formula 1 (240 ppm) and NK-136 (made 
by Nippon Kankoh-Shikiso Kenkyusho Co., Ltd.) serving as 
a fluorescent dye represented by the following chemical for 
mula 2 (25.2 ppm) were dissolved in ethylene glycol so that a 
first staining fluid was prepared. 

Formula 1 

NK-529 

CH, CH CH, CH 

CH I- CH 
Formula 2 

NK-135 

S S 

X-CH=CH+ - CH={ 
C2H5 I- C2H5 

(Preparation of Staining Fluid for Measuring Bacteria (Sec 
ond Staining Fluid)) 

0047 A fluorescent dye represented by the following 
chemical so formula 3 was dissolved in ethylene glycol to be 
set to 40 ppm that a second staining Solution was prepared. 

Formula 3 

o OH 

1n-1 

CH3 BF 

0048. In the analyzer 1 for analyzing particle components 
in urea, first, the second diluting fluid was set in a container 
20, the second staining fluid was set in a container 21, the first 
diluting fluid was set in a container 24 and the first staining 
fluid was set in a container 25, respectively, and a urine 
sample was measured. FIGS. 4 and 5 show distribution charts 
in which the intensity of front scattered light, detected by the 
photodiode 49, was plotted on the axis of ordinates and the 
intensity of side fluorescence, detected by the photo-multi 
plier tube 52, was plotted on the axis of abscissas. Here, FIG. 
4 is a distribution chart in which the front scattered light 
intensity is raised in comparison with that of FIG. 5. 
0049 FIG. 4 shows the results of measurements obtained 
from the urine sample and the measuring sample B prepared 
by the second diluting fluid and the second staining fluid. In 
the distribution chart of FIG. 4, the front scattered light sen 
sitivity is raised so as to measure bacteria contained in the 
urine sample, and bacteria were observed in an A area (front 
scattered light intensity: about 70 to 110 channels, fluores 
cence intensity: about 100 to 160 channels) in the Figure. 
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0050 FIG. 5 shows the results of measurements obtained 
from the urine sample and the measuring sample A prepared 
by the first diluting fluid and the first staining fluid. In the 
distribution chart of FIG. 5, the front scattered light sensitiv 
ity is set to a lower level in comparison with that of FIG. 4 so 
that bacteria were observed in a C area, while white blood 
cells were observed in a B area (front scattered light intensity: 
about 170 to 230 channels, fluorescence intensity: about 30 to 
170 channels) in the Figure. 
0051. Next, measurements were carried out on the stan 
dard material by using the analyzer 1 for analyzing particle 
components in urea. FIGS. 6 and 7 show the resulting distri 
bution charts. FIG. 6 shows the results of measurements 
obtained from the standard material and the measuring 
sample B prepared by the second diluting fluid and the second 
staining fluid. FIG. 7 shows the results of measurements 
obtained from the standard material and the measuring 
sample A prepared by the first diluting fluid and the first 
staining fluid. FIGS. 6 and 7 show distribution charts in which 
the intensity of front scattered light was plotted on the axis of 
ordinates and the intensity of side fluorescence was plotted on 
the axis of abscissas. In the same manner as FIGS. 4 and 5, 
FIG. 6 is a distribution chart in which the front scattered light 
intensity is raised in comparison with that of FIG. 7. 
0052. In FIG. 6, the standard particles for bacteria (fluo 
rescent latex particles) were observed in the Aarea that was an 
appearance area of bacteria. The distribution range of the 
standard particles for bacteria was positioned virtually in the 
middle of the appearance area A of bacteria, and observed 
with the front scattered light intensity being set in about 81 to 
88 channels and the fluorescence intensity being set in about 
110 to 140 channels. Here, the standard particles for bacteria 
were particles that actually were not stained by the second 
staining fluid. 
0053. In FIG.7, the standard particles for white blood cells 
(vinyl acetate polymer particles) were observed in the B area 
that was an appearance area of white blood cells. The distri 
bution range of the standard particles for white blood cells 
was observed, with the front scattered light intensity being set 
in about 200 to 220 channels and the fluorescence intensity 
being set in about 30 to 140 channels. Moreover, the standard 
particles for bacteria were observed at an area C. Here, the 
standard particles for bacteria were particles that actually 
were not stained by the first staining fluid. 
0054. In FIG. 7, the appearance area of the standard par 

ticles for white blood cells (vinyl acetate polymer particles) 
and the appearance area of the standard particles for bacteria 
(fluorescent latex particles) are indicated; in contrast, in FIG. 
6, the appearance area of the standard particles for white 
blood cells is not clearly indicated. This is because FIG. 6 is 
a distribution chart in which the front scattered light sensitiv 
ity is raised so as to measure the bacteria in the sample. As 
described earlier, there is a big difference in the particle size 
between the standard particles for bacteria and the standard 
particles for white blood cells. Since the front scattered light 
forms a parameter that reflects the size of the particles, the 
intensity of front scattered light obtained from the standard 
particles for bacteria and the intensity of front scattered light 
obtained from the standard particles for white blood cells are 
different from each other in their sizes. Therefore, with 
respect to FIG. 6, by forming a distribution chart with a 
reduced sensitivity of the front Scattered light, the appearance 
area of the standard particles for white blood cells can be 
confirmed. 
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0055. Upon analyzing a urine sample by using the ana 
lyZer for analyzing particle components in urea 1, the inten 
sity of fluorescence of particles to be detected is determined 
by the following factors: 
0056 (1) Conditions of the detection unit 41: for example, 
the sensitivity (output Voltage) of a fluorescence detector 
(photo-multiplier tube 52), and 
0057 (2) Conditions of the sample preparation unit 11: for 
example, the amount of Supply of the staining fluid. 
0.058 Here, it is supposed that the average of the fluores 
cence intensity obtained by measurements of standard par 
ticles is compared with a predetermined range offluorescence 
intensity, and that the results are judged and classified into it 
(values within a normal range), + (values higher than the 
normal range by 10 channels) and - (values lower than the 
normal range by 10 channels). For example, in the case when 
the results of judgment of the first standard particles and the 
second standard particles obtained from the measuring 
sample A are indicated by values in the following Table 1, it 
can be judged that there is any abnormality in the detection 
unit 41 and the sample preparation unit 11 (particularly in a 
portion relating to preparation of the measuring sample A). 

TABLE 1 

Results of Portion with abnormality 
Judgment (Example of Possible Cause) 

First Standard Particles -- Sample Preparation Unit 
Second Standard Particles (Much amount of staining 

fluid; etc.) 
First Standard Particles -- Detection Unit 
Second Standard Particles -- (High sensitivity of 

fluorescence detector, etc.) 
First Standard Particles Sample Preparation Unit 
Second Standard Particles and Detection Unit 

(Much amount of staining 
fluid, low sensitivity of 
fluorescence detector, etc.) 

First Standard Particles Sample Preparation Unit 
Second Standard Particles (Less amount of staining 

fluid, etc.) 
First Standard Particles Detection Unit 
Second Standard Particles (Low sensitivity of 

fluorescence detector, etc.) 
First Standard Particles Sample Preparation Unit 
Second Standard Particles -- and Detection Unit 

(Less amount of staining 
fluid, high sensitivity of 
fluorescence detector, etc.) 

0059 Moreover, in the same manner, with respect to the 
results of judgment on the first standard particles and the 
second standard particles obtained from the measuring 
sample B, by carrying out the above-mentioned examina 
tions, it can be judged if there is any abnormality in the 
detection unit 41 and the sample preparation unit 11 (particu 
larly in a portion relating to preparation of the measuring 
sample B). Here, the analyzer for analyzing particle compo 
nents in urea 1 relating to the present embodiment is designed 
to automatically conduct the above-mentioned judgment on 
any abnormal portion. Referring to FIG. 8, the following 
description will discuss operations in this case. 
0060 First, the user sets a standard material containing the 

first standard particles and the second standard particles at a 
predetermined position, and when a start Switch 7 is pressed, 
the Suction process for the standard material is initiated. 
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0061 Step 1 (S1): At S1, the measuring sample A and the 
measuring sample B are prepared. 
0062 First, the standard material in a test tube 14 is sucked 
through a suction pipette 16 by the operation of a syringe 
pump 15. The standard material thus Sucked is quantitatively 
measured by a sampling valve 17, and separately supplied to 
reaction chambers 18 and 19. A predetermined amount of the 
second diluting fluid in a container 20 is supplied to the 
reaction chamber 18 through a tube by a syringe pump 22. A 
predetermined amount of the second staining fluid in the 
container 21 is supplied to the reaction chamber 18 through a 
tube by a syringe pump 23. Thus, the measuring sample B is 
prepared. A predetermined amount of the first diluting fluid in 
a container 24 is supplied to the reaction chamber 19 through 
a tube by a syringe pump 26. A predetermined amount of the 
first staining fluid in the container 25 is supplied to the reac 
tion chamber 19 through a tube by a syringe pump 27. Thus, 
the measuring sample A is prepared. 
0063 Step 2 (S2): At S2, the fluorescence intensity and 
front scattered light intensity are obtained based upon the first 
standard particles and the second standard particles contained 
in the respective measuring samples. 
0064. First, the measuring sample A in the reaction cham 
ber 19 is discharged into a flow cell through the nozzle 44. 
Simultaneously, a sheath fluid is discharged into a sheath flow 
cell from the sheath fluid supplying port 45. Thus, the mea 
suring sample A is surrounded by the sheath fluid in the flow 
cell, and further narrowed thinly by the orifice portion 43, and 
allowed to flow. A laser light beam emitted from the laser light 
source 47 is condensed by the condenser lens 48, and directed 
onto the measuring sample A flowing through the orifice 
portion 43. Front scattered light, released from the first stan 
dard particles and the second standard particles in the mea 
Suring sample A upon receipt of the laser light beam, is 
received by the photodiode 49, and photo-electric converted 
to be outputted as a front scattered light signal. Side fluores 
cence, emitted from the first standard particles and the second 
standard particles in the measuring sample A, is received by 
the photo-multiplier 52, and photo-electric converted to be 
outputted as a side fluorescence signal. The respective signals 
are outputted to the analyzing unit 56. The analyzing unit 56 
analyzes the front Scattered light signal and the side fluores 
cence signal detected by the detection unit 41 so that a front 
scattered light intensity and a fluorescence intensity are 
obtained. Thus, the first fluorescence intensity and the first 
front scattered light intensity are obtained from the first stan 
dard particles in the measuring sample A. Moreover, the 
second fluorescence intensity and the second front scattered 
light intensity are obtained from the second standard particles 
in the measuring sample A. 
0065. In the same manner, the measuring sample B in the 
reaction chamber 18 is discharged into a flow cell through the 
nozzle 44, and allowed to flow through the flow cell. Front 
scattered light, released from the first standard particles and 
the second standard particles in the measuring sample B upon 
receipt of the laser light beam, is received by the photodiode 
49, and photo-electric converted to be outputted as a front 
scattered light signal. Side fluorescence, emitted from the first 
standard particles and the second standard particles in the 
measuring sample B, is received by the photo-multiplier tube 
52, and photo-electric converted to be outputted as a side 
fluorescence signal. The respective signals are outputted to 
the analyzing unit 56. The analyzing unit 56 analyzes the front 
scatter light signal and the side fluorescence signal detected 
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by the detection unit 41 so that a front scattered light intensity 
and a fluorescence intensity are obtained. In this manner, the 
third fluorescence intensity and the third front scattered light 
intensity are obtained from the first standard particles in the 
measuring sample B. Moreover, the fourth fluorescence 
intensity and the fourth front scattered light intensity are 
obtained from the second standard particles in the measuring 
sample B. 
0066 Step 3 (S3): At S3, the analyzing unit 56 stores the 
front scattered light intensity and the fluorescence intensity 
obtained at S2. 
0067 Step 4 (S4): At S4, the analyzing unit 56 obtains the 
results of judgment on the fluorescence intensity of the first 
standard particles and the results of judgment on the fluores 
cence intensity of the second standard particles, and based 
upon the results of judgment, judges any abnormal portion 
based upon the same criteria as shown in Table 1. 
0068 First, with respect to the first fluorescence intensity 
thus obtained, the analyzing unit 56 calculates an average 
value thereof (hereinafter, referred to as average value X). 
Here, when the resulting average value X is within a range 
between predetermined upper limit and lower limit values, 
the analyzing unit 56 judges this state as it (value inside of a 
normal range); when it exceeds the upper limit value, the 
analyzing unit 56 judges this state as + (value higher than the 
normal range); and when it goes below the lower limit value, 
the analyzing unit 56 judges this state as - (value lower than 
the normal range). In the same manner, with respect to the 
second fluorescence intensity, the third fluorescence intensity 
and the fourth fluorescence intensity, the analyzing unit 56 
respectively calculates the average values and carries out the 
same judging processes. 
0069. In this manner, the results of judgment relating to the 
fluorescence intensity of the first standard particles (the first 
fluorescence intensity and the third fluorescence intensity) 
and the results of judgment relating to the fluorescence inten 
sity of the second standard particles (the second fluorescence 
intensity and the fourth fluorescence intensity) are obtained, 
and based upon the results of judgment, any abnormal portion 
is judges based upon the same criteria as shown in Table 1. 
(0070 Step 5 (S5): At S5, the results of judgment for any 
abnormal portion at S4 are outputted to the touch-panel type 
liquid crystal display 8. 
0071. As described above, the use of the standard particles 
in accordance with the present embodiment makes it possible 
to detect an abnormality as in the case of a reduction of the 
fluorescence staining property in the sample preparing part 
with a raised sensitivity in the fluorescence detector, which 
has not been detected by the prior art. Moreover, since a 
portion having the abnormality can be detected, it becomes 
possible to easily carry out the corresponding maintenance 
process for the device appropriately. 
0072. In the above-mentioned embodiment, the explana 
tion has been given by exemplifying a case in which any 
abnormal portion is detected by measuring the intensity of 
fluorescence of the standard particles; however, the detection 
of any abnormal portion can also be carried out by measuring 
the pulse width of fluorescence. Moreover, the presence of 
any abnormality in the scattered light detector can be con 
firmed by measuring not only the fluorescence of the standard 
particles, but also the scattered light (intensity or pulse width) 
thereof. 
0073. In the above-mentioned embodiment, a measuring 
process in which the standard material containing the first 
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standard particles and the second standard particles is used 
has been explained; however, the present invention is not 
intended to be limited by this process. For example, the first 
standard material containing the first standard particles and 
the second standard material containing the second standard 
particles may be used. Referring to FIG. 9, the following 
description will discuss operations in this case. 
0.074 First, the user sets a first standard material contain 
ing the first standard particles and a second standard material 
containing the second standard particles at predetermined 
positions, and when a start Switch 7 is pressed. Suction pro 
cesses for the first standard material and the second standard 
material are successively initiated. 
0075 Step 6 (S6): At S6, the first measuring sample A and 
the first measuring sample B are prepared from the first stan 
dard material. With respect to the operations of the devices 
relating to the preparation for the respective measuring 
samples, the same operations as those of the above-men 
tioned S1 are carried out. 
0076 Step 7 (S7). At S7, the fluorescence intensity and the 
front scattered light intensity are obtained from the first stan 
dard particles and the second standard particles contained in 
the respective measuring samples obtained at the above-men 
tioned S6. With respect to the operations of the devices used 
for acquiring the fluorescence intensity and the front scattered 
light intensity, the same operations as those of the above 
mentioned S2 are carried out. Thus, the first fluorescence 
intensity and the first front scattered light intensity are 
obtained from the first standard particles in the first measur 
ing sample A prepared in the above-mentioned S6. Moreover, 
the third fluorescence intensity and the third front scattered 
light intensity are obtained from the first standard particles in 
the measuring sample B. 
0077 Step 8 (S8): At S8, the analyzing unit 56 stores the 
front scattered light intensity and the fluorescence intensity 
obtained at S7. 
0078 Step 9 (S9): At S9, the second measuring sample A 
and the second measuring sample B are prepared from the 
second standard material. With respect to the operations of 
the devices relating to the preparation for the respective mea 
Suring samples, the same operations as those of the above 
mentioned S1 are carried out. 
0079 Step 10 (S10): At S10, the fluorescence intensity and 
the front scattered light intensity are obtained from the first 
standard particles and the second standard particles contained 
in the respective measuring samples obtained at the above 
mentioned S9. With respect to the operations of the devices 
used for acquiring the fluorescence intensity and the front 
scattered light intensity, the same operations as those of the 
above-mentioned S2 are carried out. Thus, the second fluo 
rescence intensity and the second front Scattered light inten 
sity are obtained from the first standard particles in the second 
measuring sample A prepared in the above-mentioned S9. 
Moreover, the fourth fluorescence intensity and the fourth 
front scattered light intensity are obtained from the first stan 
dard particles in the measuring sample B. 
0080 Step 11 (S11): At S11, the analyzing unit 56 stores 
the front scattered light intensity and the fluorescence inten 
sity obtained at the above-mentioned S10. 
I0081 Step 12 (S12): At S12, the analyzing unit 56 obtains 
the results of judgment on the fluorescence intensity of the 
first standard particles and the results of judgment on the 
fluorescence intensity of the second standard particles, and 
based upon the results of judgment, judges any abnormal 
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portion based upon the same criteria as shown in Table 1. With 
respect to the operations of the devices relating to the judg 
ment on the results of detection and the judgment on any 
abnormal portion, the same operations as those of the above 
mentioned S4 are carried out. In this manner, the results of 
judgment on the fluorescence intensity of the first standard 
particles (the first fluorescence intensity and the third fluo 
rescence intensity) and the results of judgment on the fluo 
rescence intensity of the second standard particles (the sec 
ond fluorescence intensity and the fourth fluorescence 
intensity) are obtained, and based upon the results of judg 
ment, any abnormal portion is judged based upon the same 
criteria as shown in Table 1. 
I0082 Step 13 (S13): At S13, the results of judgment on 
any abnormal portion at S12 are outputted to the touch-panel 
type liquid crystal display 8. 
I0083. Here, at S5 or S13, not only the results of judgment 
on any abnormal portion, but also the status of the first stan 
dard particles and the second standard particles, that is, it, + or 
-, can be displayed on the touch-panel type liquid crystal 
display 8. 
I0084. In the above-mentioned embodiment, standard par 
ticles for white blood cells are used as the standard particles 
corresponding to the first standard particles, while standard 
particles for bacteria are used as the standard particles corre 
sponding to the second standard particles; however, the 
present invention is not limited by this arrangement. For 
example, in addition to the standard particles for white blood 
cells, standard particles for red blood cells, standard particles 
for epithelial cells, standard particles for columnar cells and 
the like may be used, as the first standard particles. 
I0085. With respect to the standard particles for white 
blood cells that deal with white blood cells, for example, vinyl 
acetate polymer particles and porous silica particles can be 
used. These standard particles are particles that are allowed to 
show virtually the same intensity of fluorescence as that of 
white blood cells, when stained by using a dye. Moreover, 
these standard particles are preferably prepared as particles 
that show virtually the same intensity of scattered light as that 
of white blood cells, and the average particle size is preferably 
set in a range from 5 to 15 um, more preferably, from 7 to 12 
lm. 
I0086. With respect to the standard particles for epithelial 
cells that deal with epithelial cells, materials such as poly 
acrylamide particles, cellulose gel and hydrophilic vinyl 
polymer gel may be used. These standard particles are par 
ticles that are allowed to show virtually the same intensity of 
fluorescence as that of epithelial cells, when stained by using 
a dye. Moreover, these standard particles are preferably pre 
pared as particles that show virtually the same intensity of 
scattered light as that of epithelial cells, and the average 
particle size is preferably set in a range from 20 to 150 um, 
more preferably, from 45 to 90 Lum. 
I0087. With respect to the standard particles for columnar 
cells that deal with columnar cells, materials such as hydro 
philic vinyl polymer particles and crosslinked agarose gel 
may be used. These standard particles are particles that are 
allowed to show virtually the same intensity of fluorescence 
as that of columnar cells, when stained by using a dye. More 
over, these standard particles are preferably prepared as par 
ticles that show virtually the same intensity of scattered light 
as that of columnar cells, and the average particle size is 
preferably set in a range from 5 to 60 um, more preferably, 
from 10 to 40 um. 
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0088. With respect to the standard particles for red blood 
cells that deal with red blood cells, for example, latex par 
ticles and high-purity silica particles can be used. These stan 
dard particles are particles that are allowed to show virtually 
the same intensity of fluorescence as that of red blood cells, 
when stained by using a dye. Moreover, these standard par 
ticles are preferably prepared as particles that show virtually 
the same intensity of scattered light as that of red blood cells, 
and the average particle size is preferably set in a range from 
3 to 20 lum, more preferably, from 5 to 10 um. 
0089. With respect to the standard particles for bacteria 
that deal with bacteria, for example, fluorescent latex par 
ticles can be used. These standard particles are preferably 
prepared as particles that actually are not stained by a dye 
used in the particle analyzer. Moreover, those particles that 
show virtually the same intensity of fluorescence as that of 
bacteria fluorescence-stained by the dye are preferably used. 
Furthermore, those particles that show virtually the same 
intensity of scattered light as that of bacteria are preferably 
used, and the average particle size is preferably set in a range 
from 0.5 to 5um, more preferably, from 0.8 to 3 lum. 
0090. In the present embodiment, fluorescent latex par 

ticles are used as the standard particles corresponding to 
bacteria, and those particles that are fluorescence-stained by 
the fluorescence staining treatment in the particle analyzer are 
used as the standard particles corresponding to white blood 
cells; however, the present invention is not intended to be 
limited by this arrangement. For example, those particles that 
are fluorescence-stained virtually in the same manner as bac 
teria by a dye may be used as the standard particles corre 
sponding to bacteria, and fluorescent particles, preliminarily 
prepared so as to contain a fluorescent dye, may be used as the 
standard particles corresponding the white blood cells, red 
blood cells, epithelial cells or columnarcells. Here, in order to 
improve the dispersing property of the latex particles and the 
like used as the standard particles, the latex particles may be 
coated with polyvinyl alcohol. 
0091. With respect to a solvent used for the standard mate 

rial, an aqueous solvent may be used, and a buffer Solution is 
preferably used. In order to improve the dispersing property 
of the standard particles, a dispersibility-improving agent 
such as a surfactant may be added to the buffer solution. 
0092. With respect to reagents that are mixed with a urine 
sample to prepare a measuring sample, as described in the 
above-mentioned embodiment, the first staining fluid and the 
first diluting fluid used for measuring red blood cells, white 
blood cells, epithelial cells and columnar cells, as well as the 
second staining fluid and the second diluting fluid used for 
measuring bacteria, are preferably used respectively. This is 
because, since bacteria are minute in comparison with the 
other particles, the diluting fluid and staining fluid exclusively 
used for measuring bacteria are applied so that the measuring 
precision for bacteria can be improved. 
0093. For example, the urine sample often includes so 
called impurities, that is, mucous fibers, crystals, non-crys 
talline salts, fragments of cells and the like, and because of 
similar sizes, they intervene with the measurements on bac 
teria. The intensity of front scattered light detected from the 
impurities is overlapped with the intensity detected from bac 
teria, making it difficult to distinguish these. For this reason, 
it is preferable to prepare such a second diluting fluid that can 
Suppress the impurities from being stained, and can also 
dissolve the impurities. 
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0094. In order to improve the staining property of bacteria, 
Suppress the impurities from being stained and dissolve the 
impurities to a certain degree, the second diluting fluid is 
preferably prepared with a pH range from 2.0 to 4.5, prefer 
ably, from 2.0 to 3.0. 
0095. In order to property maintain the pH of the second 
diluting fluid, acid or a buffer agent of pKa 1 to 5 can be used. 
Although not particularly limited as long as the above-men 
tioned pH range can be maintained, preferable examples 
thereof include: citric acid salt, phosphoric acid salt, phthalic 
acid salt, glycine, Succinic acid, lactic acid, B-alanine, e-ami 
nocaproic acid and fumaric acid. The amount of use is pref 
erably set so as to maintain the above-mentioned pH range, 
and ranges from 10 to 500 mM. 
0096. By adding a surfactant, more preferably, a cationic 
surfactant, to the second diluting fluid, the cell membrane of 
bacteria is damaged to allow the dye to more easily intrude 
therein. As a result, the bacteria are more effectively stained to 
be more easily distinguished from the impurities. Moreover, 
mucous fibers, red blood cells, fragments of cells and the like 
are dissolved or allowed to contract so that adverse effects to 
the bacteria detection can be reduced. 
0097. With respect to the cationic surfactant, although not 
particularly limited, the quaternary ammonium salt indicated 
by the following chemical formula 4 is preferably used. Here, 
in chemical formula 4, R'represents an alkyl group having 6 
to 18 carbon atoms or (C.Hs)—CH2—, each of R'', R'' and 
R" represents an alkyl group or a benzyl group having 1 to 3 
carbonatoms, and Y represents a halogenion. Here, R', R' 
and R' may be the same or different from one another. 

Chemical Formula 4 
R10 

R12 

0098. For example, decyltrimethyl ammonium salt, dode 
cyltrimethyl ammonium salt, tetradecyltrimethyl ammonium 
salt, hexadecyltrimethyl ammonium salt and octadecyltrim 
ethyl ammonium salt may be preferably used. The amount of 
use thereof is preferably set in a range from 10 to 30000 mg/l, 
more preferably, from 100 to 3000 mg/l. 
(0099. With respect to the dye to be used for the fluores 
cence-staining treatment of bacteria, not particularly limited, 
any dye may be used as longas it can stain the bacterial within 
the above-mentioned pH range. With respect to the concen 
tration, although each dye has a different preferable concen 
tration, it can be set, for example, in a range from 0.1 to 100 
ppm (final concentration). Here, from the viewpoint of bac 
teria detecting capability, the dye to be used is preferably 
prepared as a fluorescent dye that is combined with at least 
one of components forming bacteria and emits fluorescence. 
0100 More specifically, the dye indicated by the follow 
ing chemical formula 5 is preferably used. In chemical for 
mula 5. R represents a hydrogen atom or an alkyl group 
having 1 to 3 carbon atoms, each of R and R represents a 
hydrogenatom, an alkyl group having 1 to 3 carbon atoms or 
an alkoxy group having 1 to 3 carbon atoms, Ra represents a 
hydrogenatom, an acyl group or an alkyl group having 1 to 3 
carbon atoms, Rs represents a hydrogen atom or an alkyl 
group having 1 to 3 carbon atoms that can be substituted, Z 
represents a Sulfur atom, an oxygen atom or a carbon atom 
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Substituted with an alkyl group having 1 to 3 carbon atoms, in 
indicates an integer of 1 or 2, and X- represents anion. 

Chemical Formula 5 

R3 
X N Z o O-R 

Xt-i-i-( )1)r ultii. AV X Rs 
R \ { R 

0101 Here, the diluting fluid (first diluting fluid), which is 
used for measuring the four kinds of particles other than the 
bacteria, that is, white blood cells, red blood cells, epithelial 
cells and columnar cells, in a urine sample, is preferably 
adjusted in Such an osmotic pressure range and a pH range as 
not to hemolyze red blood cells. 
0102. In order to adjust the first diluting fluid in such an 
osmotic pressure range and a pH range as not to Subject red 
blood cells to hemolyzation, it is preferable to add a buffer 
agent and an osmotic-pressure compensating agent to the first 
diluting fluid. The pH of the first diluting fluid is preferably 
set in a range from 3.8 to 10.5, more preferably, from 6.3 to 
8.5. This range is set because, when the pH of the first diluting 
fluid shows a highly alkaline property, red blood cells tend to 
be hemolyzed, and because in acidic range, the pH change in 
a urine specimen becomes greater to cause damages to red 
blood cells and deterioration in the staining property of par 
ticles in urine as a whole. 

(0103 With respect to the buffer agent to be added to the 
first diluting fluid, those conventionally known agents can be 
used. For example, Good's buffer agents and the like, such as 
Tris, MES, Bis-Tris, ADA, PIPES, ACES, MOPSO, BES, 
MOPS, TES, HEPES, DIPSO, TAPSO, POPSO, HEPPSO, 
EPPS, Tricine, Bicine and TAPS, may be used. The concen 
tration of the buffer agent to be used is normally set in a range 
from 20 to 500 mM, more preferably, from 50 to 200 mM. 
0104. With respect to the osmotic-pressure compensating 
agent to be added to the second diluting fluid, inorganic salts, 
organic salts such as propionic acid salt, and Sugars may be 
used. With respect to the inorganic salts, Sodium chloride, 
potassium chloride, Sodium bromide and the like are used. 
With respect to the propionic acid salt of inorganic salts, 
Sodium propionate, potassium propionate, ammonium propi 
onate and the like are used. With respect to the other organic 
salts, oxalic acid salts, acetic acid salts and the like are used. 
With respect to Sugars, Sorbitol, glucose, mannitol and the 
like are used. The osmotic-pressure compensating agent is 
added so as to prevent hemolyzation of red blood cells and 
obtain a stable intensity of fluorescence. The osmotic pres 
sure of urine is distributed over a wide range of 50 to 1300 
mOsm/kg. When the osmotic pressure of an analyzing 
reagent is too low, the hemolyzation of red blood cells 
progresses earlier, while, when the osmotic pressure thereof 
is too high, the particles in the urine sample are greatly dam 
aged; therefore, the osmotic pressure is preferably set in a 
range from 100 to 600 mOsm/kg, more preferably, from 150 
to 500 mOsm/kg. 
0105 Moreover, in order to reduce adverse effects from 
non-crystalline salts appearing in a urine sample (for 
example, ammonium phosphate, magnesium phosphate, cal 
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cium carbonate), a chelate agent used for dissolving these 
may be added to the diluting fluid for the four particles. With 
respect to the chelate agent, not particularly limited in the 
kinds, any chelate agent may be used as long as it serves as a 
decalcium agent or a demagnesium agent. Examples thereof 
include: EDTA salt, CyDTA, DHEG, DPTA-OH, EDDA, 
EDDP GEDTA, HDTA, HIDA, Methyl-EDTA, NTA, NTP 
NTPO and EDDPO. More preferably, EDTA salt, CyDTA 
and GEDTA are used. The concentration thereof is set in a 
range from 0.05 to 5 w/w %, more preferably, from 0.1 to 1 
W/w %. Here, the decalcium agent or the demagnesium agent 
refers to an agent that is combined with a calcium ion or a 
magnesium ion to form a water Soluble compound. 
0106 When yeast-like fungi appearina urine sample, the 
intensity of front scattered light and fluorescence detected 
from the yeast-like fungi is overlapped with the intensity of 
those detected from red blood cells to make it difficult to 
distinguish these. Therefore, a Substance that causes a differ 
ence between the yeast-like fungi and red blood cells in the 
staining property to the fluorescent dye may be added to the 
diluting fluid for particle components. By adding Such a Sub 
stance, the difference is generated between the intensities of 
fluorescence derived from the yeast-like fungi and the red 
blood cells so that the distinguishing precision of red blood 
cells can be improved. With respect to the substance, those 
Substances that give damages to the cell membrane of yeast 
like fungi to accelerate the dye permeability to the inside of 
the cells, with no damages being given to the cell membrane 
of red blood cells are used. When the cell membrane of red 
blood cells is damaged, hemolyzation is caused, making it 
difficult to count the number of the red blood cells. With 
respect to the Substances that satisfy the above-mentioned 
conditions, non-ionic organic compounds having a benzene 
ring are preferably used. Examples thereof include: aromatic 
alcohols, such as benzyl alcohol, B-phenethyl alcohol, phe 
nol. 1-phenoxy-2-propanol and 2-phenoxy ethanol, thiazole 
based compounds Such as 2-aminobenzothiazole and ben 
Zothiazole, and phenyl acetate. 
0107 Here, in the present embodiment, with respect to the 
particles that can be stained and the fluorescent dye used for 
staining particle components in a urine sample, condensed 
benzene derivatives represented by the following Chemical 
Formula 6 and Chemical Formula 7 can be used. 

Chemical Formula 6 

A B 

X-CH=CH-CH={ O 
x. 

R2 R 

0108. In Chemical formula 6, each of R and R represents 
a hydrogen atom, or an alkyl group having 1 to 6 carbon 
atoms, oran alkyl group having 1 to 6 carbonatoms, which is 
substituted by a hydroxide group. A and B represent sulfur, 
oxygen, nitrogen, or carbon having a lower alkyl group 
selected from methyl and ethyl. Moreover, n is an integer of 1 
or 2, and X is an anion. 
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Chemical Formula 7 

A FVR X1 X-ch-cir-Si N. \ V 
l X- R3 

0109. In Chemical formula7, R represents an alkyl group 
having 1 to 6 carbonatoms. R represents a hydrogenatom, or 
an alkoxy group having 1 to 3 carbonatoms. R represents an 
alkoxy group having 1 to 3 carbon atoms, or a lower dialkyl 
amino group Substituted by an alkyl group having 1 to 3 
carbon atoms, or N(CH)CHCN. A represents sulfur, oxy 
gen, or carbon having a lower alkyl group selected from 
methyl and ethyl. Moreover, m is 1 or 2, and n is 0 or 1. 
0110. The above description has discussed the embodi 
ment in which the standard material of the present invention 
is applied to the analyzer 1 for analyzing particle components 
in urea which prepares the measuring sample A used for 
measuring the four kinds of particles, that is, white blood 
cells, red blood cells, epithelial cells and columnar cells and 
the measuring sample B used for measuring bacteria by using 
a sample preparing part and carries out measuring processes; 
however, the present invention is not intended to be limited by 
the above-mentioned embodiment. The standard material of 
the present invention can be applied to any analyzer as long as 
it is a particle analyzer provided with a sample preparing part 
that carries out a fluorescence-staining treatment on particles 
in a biological sample and a fluorescence detector. For 
example, the particle analyzer of this type is prepared as an 
analyzer in which, in the analyzer 1 for analyzing particle 
components in urea, sample preparing parts used for measur 
ing bacteria (containers 20 and 21, Syringe pumps 22 and 23. 
and a reaction chamber 18) are not installed, with a single 
sample preparing part (containers 24 and 25, Syringe pumps 
26 and 27, and a reaction chamber 19) being used for prepar 
ing a measuring sample used for measuring white blood cells, 
red blood cells, epithelial cells and columnar cells. 
0111. The standard material relating to the present inven 
tion is effectively applied as a standard material to be used for 
quality-controlling processes or calibration processes in an 
automatic particle analyzer. 
What is claimed is: 
1. A standard material for a particle analyzer, the particle 

analyzer carrying out a fluorescence-staining treatment on 

10 
Dec. 24, 2009 

measuring particles contained in a biological sample and 
analyzing the fluorescence-stained measuring particles, com 
prising: first standard particles which can be fluorescence 
stained by the fluorescence-staining treatment; second stan 
dard particles which have preliminarily contained a 
fluorescence dye; and a buffer solution. 

2. The standard material according to claim 1, wherein the 
second standard particles actually are not stained by the fluo 
rescence-staining treatment. 

3. The standard material according to claim 1, wherein the 
measuring particles comprise the first measuring particles 
and the second measuring particles, the fluorescence-stained 
first standard particles are similar in a fluorescence intensity 
to the fluorescence-stained first measuring particles, and the 
second standard particles are similar in a fluorescence inten 
sity to the fluorescence-stained second measuring particles. 

4. The standard material according to claim 3, wherein the 
first standard particles are similar in a scattered light intensity 
to the first measuring particles, and the second standard par 
ticles are similar in a scattered light intensity to the second 
measuring particles. 

5. The standard material according to claim 3, wherein the 
biological sample is urine, the first measuring particles are 
selected from the group consisting of white blood cells, red 
blood cells, epithelial cells and columnar cells, and the sec 
ond measuring particles are bacteria. 

6. The standard material according to claim 1, wherein the 
first standard particles are at least one kind of particles 
selected from the group consisting of vinyl acetate polymer 
particles, polyacrylamide particles, hydrophilic vinyl poly 
mer particles, latex particles and silica particles, and the sec 
ond standard particles are fluorescent latex particles. 

7. The standard material according to claim 1, wherein the 
particle analyzer comprises: a measuring sample preparation 
unit for preparing a measuring sample by mixing the biologi 
cal sample with a dye; a light source for irradiating the mea 
Suring sample with light; and a fluorescence detector for 
detecting fluorescence from the measuring sample. 

8. The standard material according to claim 7, wherein the 
particle analyzer comprises a scattered light detector for 
detecting scattered light from the measuring sample. 

9. The standard material according to claim 1, wherein the 
buffer solution includes a dispersibility-improving agent. 

10. The standard material according to claim 9, wherein the 
dispersibility-improving agent is a surfactant. 
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