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Description

Technical Field

[0001] The present invention relates to cartridges, re-
sidual liquid removing methods, and automatic analyz-
ers.

Background Art

[0002] Conventionally, an automatic analyzer is used
that automatically measures the amount of a predeter-
mined component in a sample by detecting the reaction
between the sample and a reagent in, for example, bio-
chemical tests or laboratory tests. In this measurement
with the automatic analyzer, cartridges are used that
have reagent tanks filled with reagents as well as reaction
tanks in which a sample and a reagent are reacted with
each other (see, for instance, Patent Documents 1 to 3).
[0003] FIG. 8 shows an example of a conventional car-
tridge. As shown in FIG. 8, the cartridge 800 includes a
plurality of (10 in this example) tanks 810 to 819 that are
disposed in parallel with each other in the longitudinal
direction and are unified with a plate member. The upper
parts of the plurality of tanks 810 to 819 are open. Once
this cartridge 800 is set on an automatic analyzer, a sam-
ple or a reagent that has been stored in each of the plu-
rality of tanks 810 to 819 is introduced or led out with a
vertically and horizontally movable pipette provided for
the automatic analyzer. EP1219965 shows an example
of cartridge used in the field.
[0004] In the measurement that is carried out using
such a cartridge, when, for example, a sample or a rea-
gent remains at the leading end of the pipette, the meas-
urement reliability is deteriorated. In the case where the
residual liquid present in/on the pipette is not removed,
it is necessary to replace the chip mounted on the leading
end of the pipette every time a liquid is drawn therein or
discharged therefrom. Accordingly, it is necessary to re-
move the residual liquid present at the leading end of the
pipette. The method of removing the residual liquid is,
for example, a method that includes providing a waste
liquid tank for the cartridge and bringing a side face of
the pipette into contact with a side wall of the waste liquid
tank. In this method, however, it is difficult to remove the
liquid that has adhered to the opposite side face of the
pipette to the side that is brought into contact with a side
wall of the waste liquid tank. US 4076503, US
2006/0099111 and US 2005/0236317 show examples of
liquid transferring mechanisms.
[0005] Furthermore, there are methods for removing
the residual liquid by completely discharging the air in
the pipette or by blowing air onto the leading end of the
pipette. In these methods, however, an air feeder must
be provided and any highly viscous liquid tends to remain
in the pipette.
[0006] Furthermore, various methods have been pro-
posed in which the leading end of the pipette is brought

into contact with filter paper and thereby the residual liq-
uid is absorbed thereby (see, for example, Patent Doc-
uments 4 to 10). However, this method requires equip-
ment for recovering the used filter paper (after absorp-
tion) and providing a new filter paper.

[Patent Document 1] JP 58-36359 U
[Patent Document 2] JP 8-122336 A
[Patent Document 3] JP 11-316226 A
[Patent Document 4] JP 51-35393 A
[Patent Document 5] JP 51-37691 A
[Patent Document 6] JP 58-48647 U
[Patent Document 7] JP 58-193255 U
[Patent Document 8] JP 60-243566 A
[Patent Document 9] JP 7-3329 U
[Patent Document 10] JP 2669821 B

Disclosure of Invention

[0007] Accordingly, the present invention is intended
to provide a cartridge that can remove a residual liquid
all around the leading end of a pipette, without requiring
any new equipment, regardless of the viscosity of the
residual liquid.
[0008] In order to achieve the aforementioned object,
a cartridge is defined in claim 1, a method of using the
cartridge is defined in claim 13 and an analyzer with such
a cartridge is defined in claim 14.
[0009] The cartridge of the present invention provides
capillary phenomenon generation for a waste liquid tank,
and the capillary phenomenon thereof is utilized to trans-
fer a residual liquid present at the leading end of a pipette
into the capillary phenomenon generation portion to re-
move the residual liquid. Accordingly, the cartridge of the
present invention can remove the residual liquid without
requiring, for example, an air feeder or a filter paper re-
covery unit as in the conventional cases. Furthermore,
the cartridge of the present invention can remove the
residual liquid all around the leading end of the pipette
regardless of the viscosity of the residual liquid. Moreo-
ver, when the cartridge of the present invention is em-
ployed, it can be used repeatedly without replacing a pi-
pette chip.

Brief Description of Drawings

[0010]

FIG. 1 is a perspective view showing the configura-
tion of an example of the cartridge according to the
present invention.
FIG. 2 is a plan view of the cartridge shown in FIG. 1.
FIG. 3 is a cross-sectional view of an example of the
waste liquid tank according to the present invention
with grooves formed in the bottom thereof.
FIG. 4 shows cross-sectional views for explaining
the state of transferring a residual liquid present at
the leading end of a pipette to a space at the bottom
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of the waste liquid tank, in an example of the waste
liquid tank according to the present invention.
FIG. 5 is a cross-sectional view of an example of the
waste liquid tank according to the present invention
with a porous body disposed on the bottom thereof.
FIG. 6 is a plan view showing the configuration of an
example of the cartridge according to the present
invention, with a part of the upper openings of a plu-
rality of tanks being sealed.
FIG. 7 is a diagram for explaining the state of intro-
ducing or leading out a sample or a reagent stored
in a plurality of tanks with a pipette, in an example
of the cartridge of the present invention.
FIG. 8 is a perspective view showing the configura-
tion of an example of a conventional cartridge.

Best Mode for Carrying Out the Invention

[0011] In the present invention, the term "pipette" em-
braces, for example, not only a so-called pipette such as
a graduated tube but also one with a chip mounted on
the leading end of a pipette, a nozzle provided, for ex-
ample, for an automatic analyzer, and one with a chip
mounted on the leading end of the nozzle.
[0012] In the cartridge, the residual liquid removing
method, and the automatic analyzer of the present in-
vention, the capillary phenomenon generation portion is
a space that is formed in at least one of the bottom and
side walls of the waste liquid tank and allows a capillary
phenomenon to be generated.
[0013] In the cartridge, the residual liquid removing
method, and the automatic analyzer of the present in-
vention, it is preferable that a groove be formed in at least
one of the bottom and side walls of the waste liquid tank,
and the groove be the space that allows a capillary phe-
nomenon to be generated. In this case, the groove has
a width in the range of, for example, 0.1 to 1 mm and a
depth in the range of, for example, 0.3 to 1 mm.
[0014] In the cartridge, the residual liquid removing
method, and the automatic analyzer of the present in-
vention, the capillary phenomenon generation portion
may be a porous body disposed in the waste liquid tank.
In this manner, when a porous body, a portion for remov-
ing a residual liquid present at the leading end of a pipette,
is unified with the cartridge, the cartridge allows a residual
liquid present at the leading end of a pipette to be re-
moved without requiring any new equipment.
[0015] In the cartridge, the residual liquid removing
method, and the automatic analyzer of the present in-
vention, the number of the waste liquid tanks is not par-
ticularly limited and can be determined suitably, for ex-
ample, with consideration given to the number of the
types of, for example, reagents or samples to be stored
in the cartridge. The number is, for example preferably
in the range of 2 to 6, and more preferably in the range
of 3 to 4. When the cartridge of the present invention
includes a plurality of the waste liquid tanks, different
types of residual liquids can be transferred to each cap-

illary phenomenon generation portion of separate waste
liquid tanks. As a result, different types of residual liquids
can be prevented from being contaminated with each
other, which is more preferable.
[0016] In the cartridge, the residual liquid removing
method, and the automatic analyzer of the present in-
vention, when the residual liquid is transferred to the cap-
illary phenomenon generation portion, the distance be-
tween the leading end of the pipette and the capillary
phenomenon generation portion is, for example, in the
range of 0.0 to 0.7 mm.
[0017] In the cartridge, the residual liquid removing
method, and the automatic analyzer of the present in-
vention, it is preferable that the plurality of tanks include
a storage tank for storing a reagent as well as a reaction
tank where the reagent and a sample are reacted with
each other. In this case, preferably, the plurality of tanks
further include a preparation tank for preparing the sam-
ple.
[0018] In the cartridge, the residual liquid removing
method, and the automatic analyzer of the present in-
vention, at least one of the plurality of tanks may be used
as a measurement cell for measuring absorbance.
[0019] In the cartridge, the residual liquid removing
method, and the automatic analyzer of the present in-
vention, the whole cartridge has a length, for example,
in the range of 1 to 10 cm, a width, for example, in the
range of 0.3 to 3 cm, and a height, for example, in the
range of 0.5 to 5 cm.
[0020] In the cartridge, the residual liquid removing
method, and the automatic analyzer of the present in-
vention, in order to prevent a foreign substance from be-
ing mixed, it is preferable that before use, a part or all of
the upper openings of the plurality of tanks be sealed
with a sealing material. In this case, preferably, the seal-
ing material is aluminum foil.
[0021] The cartridge of the present invention is not lim-
ited in the method of its use and is used in, for example,
an automatic analyzer for analyzing a sample.
[0022] Next, the cartridge, the residual liquid removing
method, and the automatic analyzer of the present in-
vention are described.
[0023] FIGs. 1 and 2 show the configuration of an ex-
ample of the cartridge of the present invention. FIG. 1 is
a perspective view of the configuration of an example of
the cartridge of the present invention. FIG. 2 is a plan
view of the cartridge shown in FIG. 1.
[0024] As shown in FIGs. 1 and 2, this cartridge 100
includes a plurality of (10 in this case) tanks 110 to 119
and three waste liquid tanks 120 to 122. The plurality of
tanks 110 to 119 are arranged in parallel with each other
in the longitudinal direction of the cartridge 100 and are
unified with a plate member. The upper parts of the plu-
rality of tanks 110 to 119 are open. The three waste liquid
tanks 120 to 122 are arranged at one end (the left end
in FIGs. 1 and 2) of the cartridge 100 in parallel with each
other in the width direction of the cartridge 100.
[0025] Preferably, the whole cartridge 100 is transpar-
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ent. When the whole cartridge is transparent, the absorb-
ance measurement described later can be carried out
easily. The cartridge can be transparent, for example,
only in the portion thereof through which light is transmit-
ted when the absorbance measurement described later
is performed. For example, when at least one of the plu-
rality of tanks is transparent, the transparent tank can be
used as a measurement cell for measuring absorbance.
[0026] The size of the cartridge 100 is not particularly
limited. For example, it has a length of 1 to 10 cm, a width
of 0.3 to 3 cm, and a height of 0.5 to 5 cm.
[0027] The material for forming the cartridge 100 is not
particularly limited. Examples thereof include polysty-
rene resin, polyethylene resin, and polypropylene resin.
[0028] The size and shape of each tank of the plurality
of tanks 110 to 119 are not particularly limited. The shape
of each tank is, for example, a prismatic, cylindrical, con-
ical, or hemispherical shape, or a combination thereof.
With respect to the size of each tank, for example, if the
tank is a cylinder, it has preferably a diameter in the range
of 1 to 20 mm and a depth in the range of 2 to 20 mm.
The shapes and sizes of the respective tanks all may be
identical to one another or may be different from one
another. In this example, the number of the plurality of
tanks is 10, but the present invention is not limited thereto.
The number of the plurality of tanks can be determined
suitably with consideration given to, for example, the
number of reagents to be used and operability.
[0029] As described above, it is preferable that the plu-
rality of tanks 110 to 119 include a storage tank, a reac-
tion, tank, and a preparation tank.
[0030] The storage tank is used for storing a reagent.
The storage tank may be only one of the plurality of tanks
110 to 119 or two or more of them.
[0031] The reaction tank is used for reacting the rea-
gent and a sample. The reaction tank also may be only
one of the plurality of tanks 110 to 119 or two or more of
them.
[0032] The preparation tank is used for preparing the
sample. The preparation tank also may be only one of
the plurality of tanks 110 to 119 or two or more of them.
[0033] Preferably, the plurality of tanks 110 to 119 fur-
ther include a sample tank.
[0034] The sample tank is used in directly injecting a
sample into the cartridge 100. The sample tank also may
be only one of the plurality of tanks 110 to 119 or two or
more of them.
[0035] The waste liquid tanks 120 to 122 are used for
removing a residual liquid from the pipette. Each of the
waste liquid tanks 120 to 122 has a capillary phenomenon
generation portion. The residual liquid present at the
leading end of the pipette is brought into contact with a
capillary phenomenon generation portion of the waste
liquid tanks 120 to 122, so that the residual liquid is trans-
ferred to the capillary phenomenon generation portion.
[0036] The shape of each tank of the waste liquid tanks
120 to 122 is not particularly limited and is, for example,
prismatic or cylindrical. The size of each tank of the waste

liquid tanks 120 to 122 is not particularly limited and can
be determined suitably with consideration given to, for
example, the size (diameter) and shape of the leading
end of the pipette. For example, if the tank is a prismatic
column, each of the width and length thereof is, for ex-
ample, in the range of 3 to 5 mm, and the depth thereof
is, for example, in the range of 0.5 to 10 mm and prefer-
ably in the range of 1 to 3 mm. The shapes and sizes of
the respective tanks of the waste liquid tanks 120 to 122
all may be identical to one another or may be different
from one another. In this example, the number of the
waste liquid tanks is three, but the present invention is
not limited thereto. The number of the waste liquid tanks
is as described above.
[0037] As described above, preferably, the capillary
phenomenon generation portion is a space that is formed
in at least one of the bottom and side walls of each of the
waste liquid tanks 120 to 122 and that allows a capillary
phenomenon to be generated. Examples of the method
of forming a space that allows a capillary phenomenon
to be generated, in at least one of the bottom and side
walls of each of the waste liquid tanks 120 to 122, include
a method of forming a groove and a method of forming
mesh-like concavities and convexities, in at least one of
the bottom and side walls of each of the waste liquid
tanks 120 to 122. These methods can simplify the proc-
ess for producing the cartridge. Particularly, the method
of forming a groove in at least one of the bottom and side
walls of each of the waste liquid tanks 120 to 122 is pref-
erable since it allows the residual liquid to be removed
more efficiently.
[0038] Next, the waste liquid tank of the present inven-
tion is described using an example in which a space for
generating a capillary phenomenon is formed in the bot-
tom.
[0039] FIG. 3 shows a cross-sectional view of an ex-
ample of the waste liquid tank according to the present
invention with grooves formed in the bottom thereof. As
shown in FIG. 3, three grooves 330 to 332 are formed in
the bottom of the waste liquid tank 320.
[0040] The width of the grooves is not particularly lim-
ited and can be determined suitably with consideration
given to, for example, the size (diameter) of the leading
end of the pipette and the size of a droplet formed at the
leading end of the pipette. The width is, for example, in
the range of 0.1 to 1 mm and preferably in the range of
0. 3 to 0.6 mm. The depth of the grooves is not particularly
limited and can be determined suitably with consideration
given to, for example, the ease of removing the cartridge
from a mold when molding it, i.e. moldability The depth
is, for example, in the range of 0.3 to 1 mm, preferably
in the range of 0.4 to 0.7 mm, and more preferably 0.6
mm. The length of the grooves is identical to the width
or length of the waste liquid tanks. The number of the
grooves can be determined suitably according to the size
of the waste liquid tanks.
[0041] FIG. 4 shows the state of transferring the resid-
ual liquid to the space.
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[0042] In FIG. 4, identical parts to those shown in FIG.
3 are indicated with the same numerals. As shown in
FIG. 4(a), when the residual liquid 410 is to be transferred
to the space, the residual liquid 410 present at the leading
end of the pipette 400 is brought into contact with the
space (the groove 331 in this example) first. Then, as
shown with an arrow in FIG. 4(b), the residual liquid 410
is transferred to the space through the capillary phenom-
enon. At this time, the distance between the space and
the leading end of the pipette 400 is not particularly limited
as long as the distance allows the residual liquid 410 to
be brought into contact with the space. The distance is,
for example, in the range of 0.0 to 0.7 mm and preferably
0.5 mm.
[0043] The capillary phenomenon generation portion
may be a porous body disposed in each of the waste
liquid tanks 120 to 122. The place where the porous body
is disposed is not particularly limited and can be, for ex-
ample, the bottom or side walls of each waste liquid tank.
Examples of the method of disposing a porous body in
at least one of the bottom and side walls of each of the
waste liquid tanks 120 to 122 include a method of fixing
the porous body to at least one of the bottom and side
walls of each of the waste liquid tanks 120 to 122, using,
for example, an adhesive. When being disposed on the
bottom of each of the waste liquid tanks 120 to 122, the
porous body may merely be placed on the bottom of each
of the waste liquid tanks 120 to 122 without using, for
example, an adhesive.
[0044] FIG. 5 shows a cross-sectional view of an ex-
ample of a waste liquid tank according to the present
invention with a porous body placed on the bottom. As
shown in FIG. 5, a porous body 530 is disposed on the
bottom of the waste liquid tank 520.
[0045] Examples of the porous body include filter pa-
per, nonwoven fabric, knitting, fabric, open-cell foamed
resin, and sponge. The size of the porous body can be
determined suitably according to, for example, the area
of the bottom of the waste liquid tank.
[0046] Preferably, the porous body is replaced with
every measurement.
[0047] However, it also is possible to use the cartridge
for a plurality of measurements without replacing the po-
rous body.
[0048] As described above, in the cartridge 100 shown
in FIGs. 1 and 2, the waste liquid tanks 120 to 122 are
disposed at one end thereof (the left end in FIGs. 1 and
2). However, the cartridge of the present invention is not
limited thereto. In the cartridge of the present invention,
the waste liquid tanks may be disposed in any position
in the cartridge. For instance, they may be disposed in
the middle in the longitudinal direction of the cartridge so
as to be placed in the middle of the plurality of tanks, or
they may be disposed at an end in the width direction of
the cartridge so as to be in parallel with the plurality of
tanks.
[0049] As described above, in the cartridge of the
present invention, in order to prevent any foreign sub-

stance from being mixed, it is preferable that before use,
a part or all of the upper openings of the plurality of tanks
be sealed with a sealing material. Examples of the sealing
material include metallic foil such as aluminum foil and
a polymer film. Preferably, the sealing material is alumi-
num foil, as the pipette can break it easily and it has good
sealing performance. A part or all of the upper openings
of the plurality of tanks can be sealed by allowing the
sealing material to adhere to the upper surface of the
cartridge with, for example, a hot-melt adhesive.
[0050] FIG. 6 shows the configuration of an example
of the cartridge according to the present invention, with
a part of the upper openings of the plurality of tanks being
sealed. The cartridge shown in FIG. 6 has the same con-
figuration as that shown in FIGs. 1 and 2 except for having
the sealing material. Identical parts as those shown in
FIGs. 1 and 2 are indicated with the same numerals. As
shown in FIG 6, in this cartridge 100, the upper openings
of the tanks 110 to 118 out of the plurality of tanks110 to
119 are sealed with a sealing material 600 (see FIGs. 1
and 2).
[0051] The method of producing the cartridge of the
present invention is not particularly limited. The cartridge
of the present invention in which the capillary phenome-
non generation portion of each waste liquid tank is the
aforementioned space can be produced by, for example,
integral molding such as injection molding. Furthermore,
the cartridge of the present invention in which the capil-
lary phenomenon generation portion of each waste liquid
tank is the aforementioned porous body can be produced
by molding a cartridge body by, for example, injection
molding and then placing the porous body in the waste
liquid tank. The cartridge of the present invention can be
produced in large quantities with uniform quality by pro-
ducing a molded body including a plurality of cartridges
of the present invention that are joined together, by, for
example, injection molding, sealing a part or all of the
upper openings of the plurality of tanks in each cartridge
of the molded body, and processing the molded body
suitably as required so that the molded body can be sep-
arated into individual cartridges, each of which has been
sealed. Examples of the process for separating the mold-
ed body into individual cartridges include processes such
as formation of perforations, formation of a recessed line,
and formation of a notch.
[0052] When the cartridge 100 shown in FIGs. 1 and
2 is used, for example, for measuring a predetermined
component in a sample blood through latex agglutination,
the tanks 112 to 116 are used as first to fifth storage
tanks, the tanks 111, 117, and 118 as first to third reaction
tanks, the tank 110 as the preparation tank, and the tank
119 as the sample tank.
[0053] In the first storage tank 112, for example, a he-
moglobin measurement reagent is stored. The hemo-
globin measurement reagent is used for measuring the
hemoglobin concentration in a red blood cell. Known var-
ious reagents can be used as long as they react with
hemoglobin and can colorimetrically determine the state
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after the reaction. The hemoglobin concentration is
measured to calculate the hematocrit value (the volume
ratio of red blood cells in blood) from the hemoglobin
concentration and to compensate the effect of the hema-
tocrit value in the measurement.
[0054] In the second storage tank 113, for example, a
diluent for hemolysis is stored. The diluent for hemolysis
is used for destroying a blood corpuscle component in
order to measure the component in the blood corpuscle.
For example, a diluent containing saponin in physiolog-
ical saline is used.
[0055] A buffer solution to be used as, for example, a
diluent and a cleaning liquid is stored in the third storage
tank 114. Preferably, the buffer solution is one that does
not inhibit the reaction of hemoglobin and immunoreac-
tions of a component to be measured and that does not
cause an error in the absorbance measurement of he-
moglobin and a component to be measured. For exam-
ple, physiological saline or bovine serum albumin can be
used.
[0056] In the fourth storage tank 115, for example, a
cleaning liquid is stored. The cleaning liquid is used for
washing a pipette provided for the automatic analyzer
described later and, for example, distilled water is used.
The cleaning liquid to be used also can be one other than
distilled water.
[0057] In the fifth storage tank 116, for example, a latex
suspension is stored. Generally, the latex suspension is
one in which an immunoreactive material that exhibits
specific reactivity to a component to be measured is dis-
persed in a buffer solution, with the immunoreactive ma-
terial being supported by latex microparticles. Examples
of the component to be measured include disease mark-
ers such as hepatitis virus, rheumatoid factor, Oreactive
protein, hemolytic streptococcal toxins, and various en-
zymes. The immunoreactive material to be used herein
can be, for example, one that exhibits an antigen-anti-
body reaction specifically with one of the disease markers
described as examples and thereby generates an aggre-
gate. Examples of the latex microparticles include poly-
styrene latex beads.
[0058] The first reaction tank 111 is used in, for exam-
ple, preparing a mixture of diluted blood and a hemoglob-
in measurement reagent and measuring the absorbance
of the mixture. In other words, the first reaction tank is
used, for example, for obtaining the absorbance required
for calculating the hemoglobin concentration.
[0059] The second reaction tank 117 is used in, for
example, generating a latex agglutination reaction and
measuring the absorbance at that time.
[0060] The third reaction tank 118 is used for measur-
ing the absorbance by generating a different immunore-
actions from that generated in the second reaction tank
in order to measure a different component to be meas-
ured from that in the second reaction tank or for meas-
uring the absorbance by generating a similar immunore-
action to that generated in the second reaction tank in
order to check the measurement reproducibility.

[0061] The preparation tank 110 is used, for example,
for preparing the sample blood. The sample blood is pre-
pared by, for example, mixing the sample blood with the
physiological saline stored in the third storage tank to
dilute the blood.
[0062] For example, the sample blood is injected into
the sample tank 119.
[0063] With this case used as an example, the meas-
urement using a cartridge of the present invention is de-
scribed. In this measurement, the residual liquid remov-
ing method of the present invention is carried out. The
cartridge of the present invention used in this example
has waste liquid tanks with the configuration shown in
FIG. 3.
[0064] For example, the cartridge 100 of the present
invention is used for an automatic analyzer of the present
invention, into which it is incorporated. One cartridge may
be incorporated into the automatic analyzer or a plurality
of cartridges may be incorporated into the automatic an-
alyzer at the same time. The automatic analyzer is
equipped with a pipette. The pipette is movable vertically
and horizontally. The pipette introduces or leads out, for
example, a sample or a reagent stored in a plurality of
tanks 110 to 119 of the cartridge 100. FIG. 7 shows the
state where the pipette introduces or leads out, for ex-
ample, a sample or a reagent stored in a plurality of tanks
of the cartridge. In FIG. 7, identical parts to those shown
in FIGs. 1 and 2 are indicated with the same numerals.
As shown in FIG. 7, in this cartridge 100, for example,
introduction or leading out of the sample or reagent stored
in the plurality of tanks 110 to 119 is carried out with a
vertically and horizontally movable pipette 700. Herein-
after, the action of introducing a liquid from a tank and
leading out the liquid to another tank is referred to as
"dispense".
[0065] First, after sample blood is held in the sample
tank 119, the cartridge 100 is mounted on an automatic
analyzer.
[0066] In the automatic analyzer, it is recognized au-
tomatically or according to the user’s operation that the
cartridge 100 has been mounted, and then the measure-
ment operation starts. This measurement operation in-
cludes measurements of a hemoglobin concentration
and a component to be measured.
[0067] Next, the hemoglobin concentration is meas-
ured. The measurement of the hemoglobin concentration
includes, for example, sample preparation, absorbance
measurement, and calculation of the hemoglobin con-
centration (hematocrit value).
[0068] In the sample preparation, first, physiological
saline stored in the second storage tank 113 is dispensed
with the pipette 700 with respect to the preparation tank
110. With respect to the preparation tank 110, for exam-
ple, 95 mL of physiological saline is dispensed twice and
thereby a total of 190mL of physiological saline is dis-
pensed.
[0069] Next, the buffer solution stored in the third stor-
age tank 114 is dispensed with the pipette 700 with re-
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spect to the second reaction tank 117. With respect to
the second reaction tank 117, for example, 84 mL of buffer
solution is dispensed at one time. Subsequently, the he-
moglobin measurement reagent stored in the first storage
tank 112 is dispensed with the pipette 700 with respect
to the first reaction tank 111. With respect to the first
reaction tank 111, for example, 77 mL of hemoglobin
measurement reagent is dispensed twice and thereby a
total of 154 mL of hemoglobin measurement reagent is
dispensed.
[0070] Next, the pipette 700 is washed. Specifically,
the leading end of the pipette 700 is moved to the second
storage tank 113 first, and introduction and leading out
of 110 mL of physiological saline stored in the second
storage tank 113 are repeated twice. Subsequently, the
leading end of the pipette 700 is moved to the fourth
storage tank 115, and 50 mL of distilled water stored in
the fourth storage tank 115 is introduced thereinto and
led out therefrom. Thereafter, the pipette 700 is moved
to the waste liquid tank 120, and the leading end of the
pipette 700 is brought into contact with the groove of the
bottom of the waste liquid tank 120. As a result, the re-
sidual liquid present at the leading end of the pipette 700
(for example, a droplet present outside the leading end
of a pipette due to its own weight) is absorbed into the
groove of the bottom of the waste liquid tank 120 through
the capillary phenomenon.
[0071] Next, the sample blood held in the sample tank
119 is dispensed with the pipette 700 with respect to the
preparation tank 110 and the liquid inside the preparation
tank 110 is then mixed, so that the sample blood is diluted.
With respect to the preparation tank 110, for example,
28 mL of the sample blood is dispensed at one time, and
the liquid inside the preparation tank 110 is mixed by, for
example, repeating introduction and leading out of 110
mL of the liquid five times.
[0072] Subsequently, the pipette 700 is washed again
through the same procedure as that used in washing of
the pipette, which is described above.
[0073] Finally, after the diluted blood in the preparation
tank 110 is dispensed with the pipette 700 with respect
to the first reaction tank 111, the liquid inside the first
reaction tank 111 is mixed. Thus, the preparation of the
sample for measuring hemoglobin is completed. With re-
spect to the first reaction tank 111, for example, 28 mL
of diluted blood is dispensed at one time, and the liquid
inside the first reaction tank 111 is mixed by, for example,
repeating introduction and leading out of 110 mL of the
liquid five times.
[0074] Next, the absorbance measurement is carried
out. The absorbance is measured by irradiating the first
reaction tank 111 with monochromatic light from a side
thereof and measuring the amount of light transmitted
through the first reaction tank 111 at that time. The mon-
ochromatic light is selected according to the type of the
reagent for measuring hemoglobin. It can be, for exam-
ple, one with a wavelength of 540 nm. The hemoglobin
concentration is calculated by, for example, substituting

the difference between a reference absorbance and a
measured absorbance for an arithmetic expression.
From the hemoglobin concentration thus obtained, a he-
matocrit value can be calculated. However, the hemat-
ocrit value also may be calculated directly based on the
measured absorbance without measuring the hemoglob-
in concentration.
[0075] After completion of measurement of the hemo-
globin concentration (hematocrit value), as described
above, the concentration of a component to be measured
is determined. The determination of the concentration of
the component to be measured include, for example,
sample preparation, absorbance measurement, and
concentration calculation.
[0076] To prepare the sample, the pipette 700 is
washed first. Specifically, first, the leading end of the pi-
pette 700 is moved to the second storage tank 113, and
introduction and leading out of 110 mL of physiological
saline stored in the second storage tank 113 are repeated
twice. Subsequently, the leading end of the pipette 700
is moved to the fourth storage tank 115, and 50 mL of
distilled water stored in the fourth storage tank 115 is
introduced thereinto and led out therefrom. Thereafter,
the pipette 700 is moved to the waste liquid tank 120,
and the leading end of the pipette 700 is brought into
contact with the groove of the bottom of the waste liquid
tank 120. As a result, the residual liquid present at the
leading end of the pipette 700 is absorbed into the groove
of the bottom of the waste liquid tank 120 through the
capillary phenomenon.
[0077] Next, the diluted blood inside the preparation
tank 110 is dispensed with the pipette 700 with respect
to the second reaction tank 117 and the liquid inside the
second reaction tank 117 is mixed. With respect to the
second reaction tank 117, for example, 28 mL of diluted
blood is dispensed at one time. The liquid inside the sec-
ond reaction tank 117 is mixed by, for example, repeating
introduction and leading out of 85 mL of the liquid five
times.
[0078] Next, using the distilled water stored in the
fourth storage tank 115, the pipette 700. is washed. Spe-
cifically, first, the leading end of the pipette 700 is moved
to the fourth storage tank 115, and introduction and lead-
ing out of 110 mL of distilled water stored in the fourth
storage tank 115 are repeated three times. Subsequent-
ly, the pipette 700 is moved to the waste liquid tank 120
and the leading end of the pipette 700 is brought into
contact with the groove of the bottom of the waste liquid
tank 120. As a result, the residual liquid present at the
leading end of the pipette 700 is absorbed into the groove
of the bottom of the waste liquid tank 120 through the
capillary phenomenon.
[0079] Finally, the latex suspension stored in the fifth
storage tank 116 is dispensed with the pipette 700 with
respect to the second reaction tank 117 and the liquid
inside the second reaction tank 117 is fixed. With respect
to the second reaction tank 117, for example, 28.2 mL of
latex suspension is dispensed at one time. The liquid
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inside the second reaction tank 117 is mixed by, for ex-
ample, repeating introduction and leading out of 110 mL
of the liquid three times.
[0080] Next, the absorbance measurement is carried
out. The absorbance is measured by irradiating the sec-
ond reaction tank 117 with monochromatic light from a
side thereof and measuring the amount of light transmit-
ted through the second reaction tank 117 at that time.
The monochromatic light is selected according to the
component to be measured and the immunoreactive ma-
terial supported by the latex suspension to be used. The
concentration of the component to be measured is cal-
culated by, for example, substituting the difference be-
tween a reference absorbance and a measured absorb-
ance for an arithmetic expression. The concentration of
the component to be measured thus obtained is com-
pensated based on the hematocrit value obtained be-
forehand.
[0081] Thus, one measurement is completed. Then the
pipette 700 is moved to the waste liquid tank 121 and the
leading end of the pipette 700 is brought into contact with
the groove of the bottom of the waste liquid tank 121. As
a result, the residual liquid present at the leading end of
the pipette 700 is absorbed into the groove of the bottom
of the waste liquid tank 121 through the capillary phe-
nomenon. Accordingly, the pipette 700 can be used for
the next measurement without being discarded.
[0082] As described above, in the measurement using
a cartridge of the present invention including a plurality
of waste liquid tanks, it is possible to transfer the cleaning
liquid used during the first measurement and the residual
liquid present at the leading end of the pipette before the
second measurement into the grooves of the bottoms of
separate waste liquid tanks. This makes it possible to
prevent different types of residual liquids from be ing con-
taminated with one another.
[0083] The cartridge of the present invention can be
used for measurement by not only the aforementioned
latex agglutination but also, for example, immunoneph-
elometry, an enzymatic colorimetric method, and immu-
nonephelometric agglutination inhibition assay Exam-
ples of the component to be measured by the immunon-
ephelometry include microalbumin. Examples of the
component to be measured by the enzymatic colorimetric
method include creatine. Examples of the component to
be measured by the immunonephelometric agglutination
inhibition assay include hemoglobin A1c.

Industrial Applicability

[0084] The cartridge of the present invention can re-
move a residual liquid all around the leading end of a
pipette, without requiring any new equipment, regardless
of the viscosity of the residual liquid. The cartridge of the
present invention is incorporated into, for example, an
automatic analyzer to be used suitably for measurement
using immunoassays including latex agglutination. The
intended use thereof is not limited and it is applicable

over a wide range of fields.

Claims

1. A cartridge (100) comprising a plurality of tanks
(110-119), each of which has an upper opening,
wherein, in use, a plurality of liquids can be intro-
duced into or led out from the plurality of tanks
(110-119) with a pipette (400; 700),
characterized in that the cartridge further compris-
es a plurality of waste liquid tanks (120-122), a space
(330-332; 530) that allows a capillary phenomenon
to be generated being formed in at least one of a
bottom and side walls of each of the waste liquid
tanks, such that, in use, a residual liquid (410)
present at a leading end of the pipette (400; 700)
can be brought into contact with the space and there-
by the residual liquid can be transferred to the space
through the capillary phenomenon to be removed
from the pipette, and such that, in the removal of the
residual liquid (410), different types of residual liquid
can be transferred to each space (330-332; 530) of
the separate waste liquid tanks (120-122).

2. The cartridge according to claim 1, wherein a groove
(330-332) is formed in at least one of the bottom and
side walls of each of the waste liquid tanks (120-122),
and the groove is the space that allows the capillary
phenomenon to be generated.

3. The cartridge according to claim 2, wherein the
groove (330-332) has a width in a range of 0.1 to 1
mm and a depth in a range of 0.3 to 1 mm.

4. The cartridge according to claim 1, 2 or 3, wherein
the number of the waste liquid tanks (120-122) is in
a range of 2 to 6.

5. The cartridge according to any preceding claim,
wherein when the residual liquid (410) is transferred
to the space (330-332; 530) that allows the capillary
phenomenon to be generated, the distance between
the leading end of the pipette (400; 700) and the
space is in a range of 0.0 to 0.7 mm.

6. The cartridge according to any preceding claim,
wherein the plurality of tanks (110-119) comprise a
storage tank for storing a reagent and a reaction tank
for reacting the reagent and a sample.

7. The cartridge according to claim 6, wherein the plu-
rality of tanks (110-119) further comprise a prepara-
tion tank for preparing the sample.

8. The cartridge according to any preceding claim,
wherein at least one of the plurality of tanks
(110-119) is used as a measurement cell for meas-
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uring absorbance.

9. The cartridge according to any preceding claim,
wherein the whole cartridge has a length in a range
of 1 to 10 cm, a width in a range of 0.3 to 3 cm, and
a height in a range of 0.5 to 5 cm.

10. The cartridge according to any preceding claim,
wherein before use, a part or all of the upper open-
ings of the plurality of tanks (110-119) is sealed with
a sealing material (600).

11. The cartridge according to claim 10, wherein the
sealing material (600) is aluminum foil.

12. The cartridge according to any preceding claim, be-
ing used in an automatic analyzer for analyzing a
sample.

13. A residual liquid removing method for removing a
residual liquid (410) present in/on a pipette (400;
700) in an automatic analyzer,
wherein the method comprises:

preparing a cartridge (100) having a plurality of
tanks (110-119), each of which has an upper
opening, and a plurality of waste liquid tanks
(120-122) each having a space (330-332; 530)
that allows a capillary phenomenon to be gen-
erated,
mounting the cartridge (100) on the automatic
analyzer equipped with the pipette (400; 700)
that is movable vertically and horizontally,
introducing a plurality of liquids into, or leading
out the liquids from, the plurality of tanks
(110-119) with the pipette (400; 700), and
bringing residual liquid (410) present at a leading
end of the pipette (400; 700) into contact with
the space (330-332; 530) of the respective
waste liquid tanks (120-122) and thereby trans-
ferring the residual liquid to the space through
the capillary phenomenon to remove the resid-
ual liquid from the pipette,
wherein, in the removal of the residual liquid,
different types of residual liquid are transferred
to each space of the separate waste liquid tanks.

14. An automatic analyzer, comprising a vertically and
horizontally movable pipette (400; 700), on which a
cartridge (100) according to any of claims 1 to 12 is
mounted detachably.

Patentansprüche

1. Kassette (100), die eine Vielzahl von Flüssigkeits-
behältern (110 - 119) aufweist, von denen jeder eine
obere Öffnung aufweist, wobei, bei Gebrauch, eine

Vielzahl von Flüssigkeiten mit einer Pipette (400;
700) in die Vielzahl von Flüssigkeitsbehältern (110
- 119) eingebracht oder aus ihnen entnommen wer-
den kann,
dadurch gekennzeichnet, dass die Kassette ferner
eine Vielzahl von Abfallflüssigkeitsbehältern (120 -
122) aufweist, einen Raum (330-332; 530) aufweist,
der es ermöglicht, dass ein Kapillarphänomen er-
zeugt wird, wobei es in mindestens einem von einem
Boden und Seitenwänden von jedem der Abfallflüs-
sigkeitsbehälter derart ausgebildet wird, dass, bei
Gebrauch, eine Restflüssigkeit (410), die an einem
vorderen Ende der Pipette (400; 700) vorhanden ist,
in Kontakt mit dem Raum gebracht werden kann und
dadurch die Restflüssigkeit durch das Kapillarphä-
nomen in den Raum übertragen wird, um von der
Pipette entfernt zu werden, und derart, dass bei der
Entfernung der Restflüssigkeit (410) unterschiedli-
che Arten von Restflüssigkeit in jeden Raum
(330-332; 530) der separaten Abfallflüssigkeitsbe-
hälter (120-122) übertragen werden können.

2. Kassette gemäß Anspruch 1, wobei eine Vertiefung
(330 - 332) in mindestens einem von dem Boden
und den Seitenwänden von jedem der Abfallflüssig-
keitsbehälter (120 - 122) ausgebildet ist und die Ver-
tiefung der Raum ist, der es ermöglicht, dass das
Kapillarphänomen erzeugt wird.

3. Kassette gemäß Anspruch 2, wobei die Vertiefung
(330 - 332) eine Breite in einem Bereich von 0,1 bis
1 mm und eine Tiefe in einem Bereich von 0,3 bis 1
mm aufweist.

4. Kassette gemäß Anspruch 1, 2 oder 3, wobei die
Anzahl der Abfallflüssigkeitsbehälter (120 - 122) in
einem Bereich von 2 bis 6 liegt.

5. Kassette gemäß einem der vorhergehenden An-
sprüche, wobei, wenn die Restflüssigkeit (410) in
den Raum (330-332; 530) übertragen wird, was es
ermöglicht, dass das Kapillarphänomen erzeugt
wird, der Abstand zwischen dem vorderen Ende der
Pipette (400; 700) und dem Raum in einem Bereich
von 0,0 bis 0,7 mm liegt.

6. Kassette gemäß einem der vorhergehenden An-
sprüche, wobei die Vielzahl der Flüssigkeitsbehälter
(110 - 119) einen Speicherbehälter für die Speiche-
rung von einem Reagens und einen Reaktionsbe-
hälter zum Umsetzen von dem Reagens und einer
Probe aufweisen.

7. Kassette gemäß Anspruch 6, wobei die Vielzahl der
Flüssigkeitsbehälter (110-119) ferner einen Vorbe-
reitungsbehälter für die Vorbereitung der Probe um-
fasst.
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8. Kassette gemäß einem der vorhergehenden An-
sprüche, wobei mindestens einer von der Vielzahl
der Flüssigkeitsbehälter (110 - 119) als eine Mess-
zelle zur Messung der Extinktion verwendet wird.

9. Kassette gemäß einem der vorhergehenden An-
sprüche, wobei die gesamte Kassette eine Länge in
einem Bereich von 1 bis 10 cm, eine Breite in einem
Bereich von 0,3 bis 3 cm und eine Höhe in einem
Bereich von 0,5 bis 5 cm aufweist.

10. Kassette gemäß einem der vorhergehenden An-
sprüche, wobei vor der Verwendung, ein Teil oder
alle oberen Öffnungen von der Vielzahl der Flüssig-
keitsbehälter (110 - 119) mit einem Dichtungsmate-
rial (600) abgedichtet sind.

11. Kassette gemäß Anspruch 10, wobei das Dichtungs-
material (600) Aluminiumfolie ist.

12. Kassette gemäß einem der vorhergehenden An-
sprüche, die zum Analysieren einer Probe in einer
automatischen Analysevorrichtung verwendet wird.

13. Restflüssigkeitsentfernungsverfahren für das Ent-
fernen einer Restflüssigkeit (410), die in/an einer Pi-
pette (400; 700) in einer automatischen Analysevor-
richtung vorhanden ist, wobei das Verfahren um-
fasst:

Vorbereitung einer Kassette (100), die eine Viel-
zahl von Flüssigkeitsbehältern (110 - 119), von
denen jeder eine obere Öffnung aufweist, und
eine Vielzahl von Abfallflüssigkeitsbehältern
(120 - 122) aufweist, von denen jeder einen
Raum (330 - 332; 530) aufweist, welcher es er-
möglicht, dass ein Kapillarphänomen erzeugt
wird,
Anbringen der Kassette (100) auf der automati-
schen Analysevorrichtung, die mit der Pipette
(400; 700) ausgerüstet ist, welche vertikal und
horizontal beweglich ist,
Einbringen einer Vielzahl von Flüssigkeiten in
die oder Entnehmen der Flüssigkeiten aus der
Vielzahl der Flüssigkeitsbehälter (110 - 119) mit
der Pipette (400; 700) und
Inkontaktbringen der Restflüssigkeit (410), die
an einem vorderen Ende der Pipette (400; 700)
vorhanden ist, mit dem Raum (330 - 332; 530)
des entsprechenden Abfallflüssigkeitsbehälters
(120-122) und dadurch Überführen der Rest-
flüssigkeit in den Raum durch das Kapillarphä-
nomen, um die Restflüssigkeit aus der Pipette
zu entfernen,
wobei bei der Entfernung der Restflüssigkeit un-
terschiedliche Arten von Restflüssigkeit in jeden
Raum der separaten Abfallflüssigkeitsbehälter
übertragen werden.

14. Automatische Analysevorrichtung, die eine vertikal
und horizontal bewegbare Pipette (400; 700) auf-
weist, auf der eine Kassette (100) gemäß einem der
Ansprüche 1 bis 12 abnehmbar angebracht ist.

Revendications

1. Cartouche (100) comprenant une pluralité de réser-
voirs (110-119), dont chacun a une ouverture supé-
rieure, dans lesquels, en fonctionnement, une plu-
ralité de liquides peuvent être introduits dans ou tirés
de la pluralité de réservoirs (110-119) avec une pi-
pette (400 ; 700),
caractérisée en ce que la cartouche comprend en
outre une pluralité de réservoirs de liquides superflus
(120-122), un espace (330-332 ; 530) qui permet de
produire un phénomène capillaire étant formé dans
au moins une de parois de fond et latérales de cha-
cun des réservoirs de liquides superflus, de sorte
que, en fonctionnement, un liquide résiduel (410)
présent au niveau d’une extrémité principale de la
pipette (400 ; 700) peut être mis en contact avec
l’espace et de ce fait le liquide résiduel peut être
transféré vers l’espace par le phénomène capillaire
pour être enlevé de la pipette, et de sorte que, dans
l’enlèvement du liquide résiduel (410), différents ty-
pes de liquide résiduel peuvent être transférés vers
chaque espace (330-332 ; 530) des réservoirs de
liquides superflus distincts (120-122).

2. Cartouche selon la revendication 1, dans laquelle
une rainure (330-332) est formée dans au moins une
des parois de fond et latérales de chacun des réser-
voirs de liquides superflus (120-122), et la rainure
est l’espace qui permet de produire le phénomène
capillaire.

3. Cartouche selon la revendication 2, dans laquelle la
rainure (330-332) a une largeur dans une plage de
0,1 à 1 mm et une profondeur dans une plage de 0,3
à 1 mm.

4. Cartouche selon la revendication 1, 2 ou 3, dans
lequel le nombre de réservoirs de liquides superflus
(120-122) est dans une plage de 2 à 6.

5. Cartouche selon l’une quelconque des revendica-
tions précédentes, dans laquelle lorsque le liquide
résiduel (410) est transféré vers l’espace (330-332 ;
530) qui permet de produire le phénomène capillaire,
la distance entre l’extrémité principale de la pipette
(400 ; 700) et l’espace est dans une plage de 0,0 à
0,7 mm.

6. Cartouche selon l’une quelconque des revendica-
tions précédentes, dans laquelle la pluralité de ré-
servoirs (110-119) comprend un réservoir de stoc-
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kage pour stocker un réactif et un réservoir de réac-
tion pour faire réagir le réactif et un échantillon.

7. Cartouche selon la revendication 6, dans laquelle la
pluralité de réservoirs (110-119) comprend en outre
un réservoir de préparation pour préparer l’échan-
tillon.

8. Cartouche selon l’une quelconque des revendica-
tions précédentes, dans laquelle au moins un de la
pluralité de réservoirs (110-119) est utilisé en tant
que cellule de mesure pour mesurer une absorban-
ce.

9. Cartouche selon l’une quelconque des revendica-
tions précédentes, dans laquelle la cartouche entiè-
re a une longueur dans une plage de 1 à 10 cm, une
largeur dans une plage de 0,3 à 3 cm et une hauteur
dans une plage de 0,5 à 5 cm.

10. Cartouche selon l’une quelconque des revendica-
tions précédentes, dans laquelle avant utilisation,
une partie ou toutes les ouvertures supérieures de
la pluralité de réservoirs (110-119) sont scellées par
une matière de cachetage (600).

11. Cartouche selon la revendication 10, dans laquelle
la matière de cachetage (600) est une feuille d’alu-
minium.

12. Cartouche selon l’une quelconque des revendica-
tions précédentes, étant utilisée dans un analyseur
automatique pour analyser un échantillon.

13. Procédé d’enlèvement de liquide résiduel pour en-
lever un liquide résiduel (410) présent dans/sur une
pipette (400 ; 700) dans un analyseur automatique,
dans lequel le procédé comprend :

la préparation d’une cartouche (100) ayant une
pluralité de réservoirs (110-119), dont chacun a
une ouverture supérieure, et
une pluralité de réservoirs de liquides superflus
(120-122) chacun ayant un espace (330-332 ;
530) qui permet de produire un phénomène ca-
pillaire,
le montage de la cartouche (100) sur l’analyseur
automatique équipé de la pipette (400; 700) qui
est mobile verticalement et horizontalement,
l’introduction d’une pluralité de liquides dans, ou
le tirage des liquides de, la pluralité de réservoirs
(110-119) avec la pipette (400 ; 700) et
l’amenée de liquide résiduel (410) présent au
niveau d’une extrémité principale de la pipette
(400 ; 700) en contact avec l’espace (330-332 ;
530) des réservoirs de liquides superflus res-
pectifs (120-122) et de ce fait le transfert du li-
quide résiduel vers l’espace par le phénomène

capillaire pour enlever le liquide résiduel de la
pipette,
dans lequel, dans l’enlèvement du liquide rési-
duel, différents types de liquide résiduel sont
transférés vers chaque espace des réservoirs
de liquides superflus distincts.

14. Analyseur automatique, comprenant une pipette
verticalement et horizontalement mobile (400 ; 700),
sur lequel une cartouche (100) selon l’une quelcon-
que des revendications 1 à 12 est montée de façon
amovible.
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