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(57) ABSTRACT 
A magnetic material attracting/releasing control method 
makes use of a pipette device sucking a liquid from or 
discharging a liquid into a container. A magnet body or 
bodies are provided in a liquid suction line of the pipette 
device, and any magnetic material contained in liquid 
sucked into the liquid suction line by magnetic force are 
deposited on the internal surface of the line. The magnetic 
material is released and discharged together With liquid from 
the liquid suction line to a state Where the effect of the 
magnetic force generated by the magnet body is cut off. 
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MAGNETIC MATERIAL 
ATTRACTING/RELEASING CONTROL METHOD 
MAKING USE OF A PIPETTE DEVICE AND 
VARIOUS TYPES OF ANALYZER USING THE 

METHOD 

FIELD OF THE INVENTION 

[0001] The present invention relates to a novel magnetic 
material attracting/releasing control method Which can cap 
ture or diffuse a magnetic material. The invention also 
relates to various types of analyZer using the method. 

[0002] It should be noted that, as de?ned in this speci? 
cation, the “magnetic material” indicates not only to ball 
like materials, but also to granular and corpuscular materi 
als, and the form is not limited to a sphere; any form is 
alloWable. 

BACKGROUND OF THE INVENTION 

[0003] In recent years, a variety of chemiluminescence 
methods (CL method) have been developed, Which include, 
for instance, an enZyme immunoassay (EIA) that utiliZes an 
antigen-antibody reaction, a chemiluminesence immunoas 
say (CLIA) in a narroW sense in Which a chemical illumi 
nescent compound is used for labeling as a tracer for 
immunoassay, and a chemilluminescent enZyme immunoas 
say (CLEIA) Which detects enZyme activity With high 
sensitivity by using a chemical luminescent compound in a 
detection system. 

[0004] As an inspection method using any of the tech 
niques as described above, there have been knoWn the 
magnetic particle method using magnetic particles each 
having a surface coated With an antigen or an antibody, the 
latex method using latex having a surface coated With an 
antigen or an antibody, the beads method using spheric 
beads each having a surface coated With an antigen or an 
antibody, or the so-called tube coating method using cells 
each having an inner Wall coated With an antigen or an 
antibody. When taking into account ef?ciency of capturing 
an antigen or an antibody as Well as production cost and 
running cost, HoWever, methods using magnetic bodies such 
as magnetic particles or beads are far more advantageous. 

[0005] In the conventional type of inspection methods 
using a magnetic material as described above, hoWever, it is 
required to clean the magnetic material or have the magnetic 
material reacted to a reagent by gathering the magnetic 
material ?oating or depositing in a reactor, such as a 
specimen reaction container, or generating a ?oating state 
thereof several times in the reactor, hoWever, it is extremely 
dif?cult to maintain high precision of gathering or agitating 
the magnetic material in the process, and this is one of the 
reasons Why the inspection method making use of magnetic 
material has not been automatiZed for various applications. 

[0006] Description is made of a How in an immuno 
chemical process making use of a magnetic material as 
described above With reference to FIG. 9. In this ?oW, at ?rst 
When a required quantity of specimen is sampled in a 
container 1 With a ?rst pipette device P1 in step (a), a 
reaction insoluble magnetic liquid 3 is poured into the 

container 1 by a second pipette device P2 in step Agitation by a vibrating agitator is executed in step (c), 

incubation (under a constant temperature) is executed in step 
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(d), and attraction of magnetic material by a magnet M and 
discharge of the liquid are executed in step (e). A cleaning 
liquid is then poured by a third pipette device P3 into the 
container in step 

[0007] Then in step (g), agitation is carried out by an 
shaking agitator, in step (h), the magnetic material 2 is 
attracted by the magnet M With the cleaning liquid dis 
charged, in step labeling liquid 6 is poured in through a 
fourth pipette device P4, in step agitation is carried out by 
a shaking agitator, in step (k) incubation (reason under a 
constant reaction) is carried out, then in step (1) the magnetic 
material is attracted by the magnet M With the reaction liquid 
discharged, in step the cleaning liquid is poured in 
through a ?fth pipette device P5. Then, in step (n), agitation 
is carried out by the shaking agitator. 

[0008] Then, for instance, in CLEIA method, in step (0) 
the magnetic material 2 is attracted by the magnet M With 
the cleaning liquid discharged, in step (p) the carried liquid 
is poured in, in step (q) agitation is carried out by a shaking 
agitator, and then in step (r) the sample is left for a certain 
period of time, and in step (s) the quantity of light emitted 
from the reaction system is measured With an optical mea 
suring instrument such as PMT. 

[0009] On the other hand, in case of CLIEA method, after 
step (n) described above, in step (t) a cleaning liquid 
containing the magnetic material 2 in the vessel 1 is sucked 
out With the cleaning liquid poured into a measuring cell 
With a ?lter provided thereon, and the magnetic material 2 
contained in the cleaning liquid is collected by the ?lter. 
Then, in step (u), hydrogen peroxide liquid (H202) is poured 
into the magnetic material 2 collected by said ?lter to have 
liquid emitted transitionally, and a quantity of emitted light 
is measured by PMT tightly protected against light coming 
from outside. 

[0010] On the other hand, in a checking method, like the 
CLEIA method or EIA method, in Which light emission is 
continued for a certain period of time after a substrate liquid 
is poured in step (s), in step (t) a quantity of light generated 
in the reaction is measured With an optical measurement 
instrument such as a PMT. 

[0011] The above description relates to the conventional 
type of inspection method using a magnetic material, but as 
clearly understood from the foregoing, in the conventional 
inspection method making use of the type of magnetic 
material as described above, it is required to attract the 
magnetic material onto the internal Wall of a container and 
then homogeneously diffuse the attracted magnetic material 
into a liquid several times. It is extremely dif?cult to execute 
separation of the magnetic material from a liquid, agitation, 
and cleaning the container at high precision, a problem to be 
solved. 

[0012] Namely, When separating the magnetic material 
from a liquid, in the conventional type of inspection method, 
generally magnetic attraction is produced on a side Wall of 
a large container, requiring a long time to attract any 
magnetic material diffused in a liquid onto the internal Wall 
of the container. Ef?ciency in gathering the magnetic mate 
rial thus is disadvantageously very loW. 

[0013] Also, When gathering magnetic material on the 
internal surface of a container and inserting a pipette into a 
liquid to absorb the liquid, the magnetic material may be 
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absorbed together With the liquid, and it is extremely dif? 
cult to completely capture the magnetic material. 

[0014] Furthermore, When agitating the liquid With mag 
netic material diffused therein, generally to eliminate mag 
netism in a magnet and mix and diffuse the magnetic 
material once absorbed in liquid in the container, vibration 
is usually employed. HoWever, it is difficult to diffuse the 
magnetic material in the liquid homogeneously, and the 
liquid containing the magnetic material mixed therein some 
times splashes out onto an upper surface of the container, 
another problem to be solved. As a result, With vibration as 
employed agitation in the conventional technology, a Wash 
ing off the liquid containing magnetic material splashed out 
onto the upper surface of the container is required. Hence, 
processing becomes more complicated, and if this operation 
for Washing off the liquid is carried out incompletely, the 
subsequent steps in the process are seriously affected. 

[0015] Furthermore, When cleaning the liquid and mag 
netic material in the container as described above, materials 
other than those deposited on the surface of the magnetic 
material are removed by carring out processes for separating 
as Well as agitating as described above, but the same 
problems as those that arise in separating and agitating may 
occur. 

[0016] Also, in the inspection method making use of the 
conventional type of magnetic material, if a reaction process 
or a treatment process is a very speci?c one, it is required to 
build mechanisms for separation, agitation, and cleaning as 
Well as a control system suited to the speci?c process. 
Hence, the mechanisms or the control system become very 
complicated, and it is practically impossible to carry out an 
inspection making use of a magnetic material based on a 
very speci?c reaction or treatment process. As a result, the 
facility or the operating cost becomes very high. 

[0017] In addition, in the method of gathering magnetic 
material based on the aforementioned conventional technol 
ogy, it is dif?cult to position the magnet as described above 
in such a container as, for instance, a microplate, and even 
if possible, it is dif?cult to position a magnet on a side face 
of the container. It is also dif?cult to carry out separation by 
attracting the magnetic material from a liquid, agitation and 
cleaning, and as a result it is extremely dif?cult to doWnsiZe 
the container by using a microplate, a fatal disadvantage. 

SUMMARY OF THE INVENTION 

[0018] It is an object of the present invention to provide a 
magnetic material attracting/releasing control method using 
a novel pipette, the most remarkable feature of Which 
consists in that capturing and gathering magnetic material 
diffused in a liquid from the liquid is not executed on the side 
of a container in Which a specimen is accommodated but in 
a pipette Which can absorb and discharge the liquid con 
taining the magnetic material. The pipette can realiZe sub 
stantial improvement of measurement precision in an 
inspection method making use of this type-of magnetic 
material by for complete attraction in a short period With 
magnetism of a magnet provided on the absorption/dis 
charge side of a pipette chip or the like in this pipette device. 
Cross-contamination is prevented if a disposable pipette 
chip is used, and the method can easily respond to various 
types of inspection each based on a speci?c reaction or 
treatment process, respectively. An inspection device using 
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a magnetic material can be produced material With the 
invention, simple in terms of construction and operation 
thereof and also more versatile and loW in cost. 

[0019] To achieve the objects as described above, in a 
magnetic material attracting/releasing control method mak 
ing use of a pipette according to the present invention, a 
magnet is provided in a liquid suction line in a pipette for 
sucking and discharging a liquid from inside a container. 
Any magnetic material in a liquid attracted by the liquid 
suction line due to magnetism in the magnet is absorbed and 
maintained on the internal surface of the liquid suction line, 
and then the magnetic material is separated from the liquid 
suction line and discharged together With the liquid from the 
liquid suction line. 

[0020] In the present invention, to enhance processing 
capability, a plurality of liquid suction lines are provided in 
parallel to each other. Sucking or discharging a liquid in each 
liquid suction line is driven and controlled so that absorption 
or separation of magnetic material in the liquid Will be 
executed concurrently. This enables realiZation of a multi 
channel system alloWing concurrent processing of a plurality 
of specimens. 

[0021] Furthermore, in the present invention, to enhance 
the processing capability and respond to any liquid requiring 
a speci?c treatment process, it is possible to provide a 
plurality of liquid suction lines described above. Each liquid 
suction line is controlled independently at a different timing 
so that suction and discharge of liquid are controlled to 
attract or separate the magnetic material mixed and diffused 
therein through a speci?c treatment process, respectively. 

[0022] In the present invention, only at least one liquid 
suction line as described above is required. Improvement in 
processing capability can be achieved only by integrating a 
liquid suction line and magnetic material into a unit and 
providing a plurality of units as described above along a 
container transfer line. 

[0023] Also, in the present invention, the magnet 
described above includes any type of permanent magnet or 
electric magnet as far as it can generate magnetism for 
attracting a magnetic material, and one or more pieces of 
magnet can be provided in each liquid suction line in 
correspondence to the diameter of the liquid suction line, 
quantity of magnetic material to be attracted, and siZe 
thereof. Various types of mode for locating the magnets can 
be considered, for instance, magnets may be located in the 
direction in Which a liquid ?oWs in the liquid suction line or 
at opposite positions in both sides of the liquid suction line, 
or in the radial direction. 

[0024] Furthermore, in the present invention, the above 
magnets can be located in the outside of the liquid suction 
line, or directly onto the liquid suction line. 

[0025] When locating magnets outside the liquid suction 
line as described above, by using a plurality pieces of 
permanent magnet as the magnet bodies above and locating 
the magnet bodies on or near the liquid suction line, it is 
possible to absorb and maintain magnetic material contained 
in liquid attracted to the liquid suction line onto the internal 
surface of the liquid suction line. It is further possible to 
discharge the magnetic material together With the liquid 
from the liquid suction line by moving the magnetic bodies 
aWay from the liquid suction line to separate the magnetic 
material from the line. 
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[0026] When directly locating the magnet bodies on or 
near the liquid suction line, by forming the magnet bodies 
With electro-magnets and generating magnetism in the elec 
tro-magnets, it is possible to absorb and maintain magnetic 
material contained in liquid sucked into the liquid suction 
line on an internal surface of the liquid suction line. It is also 
possible to separate the magnetic material from the liquid 
suction line by providing controls over the electro-magnets 
so that the magnetism disappears or is reduced for discharg 
ing the magnetic material together With the liquid from the 
liquid suction line. It is needless to say that, for forming the 
electro-magnet as described above, an exciting coil may 
directly be attached to the liquid suction line itself or the coil 
may be Wound around the liquid suction line. A con?gura 
tion is also alloWable in Which the electro-magnet can be 
moved closer to or aWay from the liquid suction line. 

[0027] As an important feature of the present invention, a 
liquid suction line is formed by dismountably mounting a 
pipette chip onto a tip section of the liquid sucking side 
thereof. The magnet body is arranged so that magnetism 
generated by the magnet body Works over magnetic material 
inside the pipette chip. 

[0028] Thus by making it possible, When sucking or 
discharging a liquid containing magnetic material With a 
pipette chip, to absorb the magnetic material obtained in the 
liquid onto an internal surface of the pipette chip, the 
magnetic material can be captured as completely as possible. 
It is also possible to transfer a pipette chip With magnetic 
material deposited on an internal surface thereof, as is, to a 
next reaction or treatment step. This can not be realiZed 
Without using the pipette device according to the present 
invention, and at least in that sense the present invention is 
novel. 

[0029] The pipette chip described above is used repeatedly 
only for the same specimen in a process in Which the 
specimen is processed according to a speci?ed processing 
sequence for inspection to prevent cross-contamination. Any 
number of pipette chips may be used for the same specimen 
according to the requirement for a reaction or a treatment 
process in various types of inspection. 

[0030] Also, in the present invention, if the liquid suction 
line is formed With a noZZle system in Which a pipette chip 
can not be loaded or unloaded, it is possible to separate the 
magnetic material from the liquid, agitate and clean the 
internal as Well as external surface of the liquid-contacting 
section contacting liquid in the liquid suction line by means 
of sucking or discharging the liquid to a degree Where 
cross-contamination Will not occur. 

[0031] Another feature of the present invention consists in 
that separation of the magnetic material from the liquid, 
agitation and cleaning can be carried out by sucking liquid 
into or discharging a liquid from the liquid suction line once 
or more than once. 

[0032] Namely, in the present invention, separation of 
magnetic material from a liquid is executed by maintaining 
the state Where magnetic material is absorbed and deposited 
on the internal surface of a liquid suction line and discharg 
ing only the liquid. This is alternatively accomplished by 
inserting a pipette chip With magnetic material attracted by 
a magnet body and deposited on an internal surface thereof 
into liquid stored in an other container and repetitiously 
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sucking and discharging the liquid to a state Where the 
magnetic material is not affected by magnetism in the 
magnet body described above. 

[0033] Thus, by executing separation betWeen a liquid and 
magnetic material contained in the liquid by means of 
repetitiously for sucking and discharging the liquid in a 
liquid suction line of a pipette device, it is possible to almost 
completely capture the magnetic material. The almost com 
plete separation of magnetic material from a liquid contain 
ing the magnetic material can be realiZed in all processes 
requiring separation of magnetic material from a liquid 
containing it. 

[0034] Also, in the present invention, When a pipette chip 
is mounted on a liquid suction line, the agitation and 
cleaning steps described above are executed by transferring 
the pipette chip With magnetic material attracted by the 
magnet body and deposited onto an internal surface thereof 
as is to the position for agitation and cleaning and then 
repeating the operations for sucking and discharging the 
liquid. In this case, agitation and cleaning can be executed 
With the magnetic material deposited on an internal surface 
of a pipette chip or executing an operation for sucking and 
discharging the liquid once or more to a state Where the 
magnetic material is not affected by a magnet body. 

[0035] As described above, With the present invention, it 
is possible to homogeneously diffuse magnetic material in a 
liquid by sucking and discharging the liquid in a liquid 
suction line in a pipette device. It is also possible to improve 
the cleaning ef?ciency, and in addition, although liquid 
sucking and discharging is executed betWeen a liquid suc 
tion line and a container, the liquid containing magnetic 
material does not splash out from the container. Hence, the 
agitation and cleaning processes can be executed under 
stable conditions Without causing the possibility of loWering 
precision in measurement due to splashing of the liquid 
containing magnetic material. 

[0036] b It should be noted that, in the present invention, 
the operations for separating magnetic material from a liquid 
containing it therein, agitation and cleaning can be executed 
by transferring a magnet body to a liquid containing mag 
netic material previously stored in a liquid storage section in 
a cartridge having a plurality of liquid storage sections 
therein. Sucking or discharging the liquid is performed 
according to need, or by maintaining the state Where mag 
netic material is deposited on an internal surface of a pipette 
chip and discharging the residual liquid from the container. 
Then, liquid required for the next process is poured into the 
same container and sucking or discharging the liquid poured 
aneW is carried out With the pipette chip. In brief, in the 
present invention, any speci?c form of a container is not 
required for sucking and discharging liquid in a liquid 
suction line to execute the operations for separating mag 
netic material from a liquid containing it therein, agitation, 
and cleaning. 

[0037] Another signi?cant feature of the present invention 
is that it is possible to execute both qualitative and quanti 
tative assessment of a target material contained in a liquid by 
accurately controlling the quantity of liquid sucked by a 
liquid suction line. 

[0038] The method according to the present invention is 
applicable to and effective in a reaction generated betWeen 
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magnetic material and a liquid not containing any magnetic 
material, a material present in a liquid, and other materials 
Which can physically and chemically be deposited on a 
magnet body. The materials include immunological materi 
als, biological materials, and molecular-biological materials 
such as antigens, antibodies, proteins, enZymes, DNA, vec 
tor DNAs, RNAs or plasmid. The method can be applied to 
inspection or a analyZer for isotopes required for qualitative 
or quantitative analysis, enZymes, and other labeling mate 
rials used for chemiluminescence, ?uoro-illuminescence, 
and electro-chemical illuminescence or the like. For 
instance, the method according to the present invention can 
be applied to apparatus for immunological assay, inspections 
making use of chemical reaction, extraction, recovery and 
separation of DNAs. 

[0039] For instance, if the method according to the present 
invention is applied to an immunochemical inspection appa 
ratus, a container is formed in a cassette having a plurality 
of liquid storage sections. A liquid or reagent required for 
reaction or processing is poured into each liquid storage 
section, and the container should preferably be transferred 
With a magnetic material attracted by the magnet body to and 
deposited on an internal surface of a liquid suction line as is. 
In this case, the liquid is previously poured into each liquid 
storage section as described above, and only a portion 
thereof may be processed or be processed gradually in the 
treatment process. 

[0040] Furthermore, a specimen can directly be measured 
quantitatively, for instance, in a parent specimen container 
and then poured into each liquid storage section. It should be 
noted that the liquid storage sections in the cassette may be 
arranged either in a single array or in a plurality of arrays and 
formed into a form like a microplate. If the cassette is a form 
like a microplate, a multi-channel system can be realiZed by 
locating a plurality of liquid suction lines in correspondence 
to the liquid storage section arrays, and thus the processing 
capability is substantially improved. 

[0041] Other objects and features of this invention Will 
become understood from the folloWing description With 
reference to the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0042] FIG. 1 is a How chart shoWing processes in a case 
Where the present invention is applied to an immunochemi 
cal inspection method based on the chemiluminescence 
method; 

[0043] FIG. 2 is a cross-sectional vieW shoWing an 
example of a pipette chip used in the present invention; 

[0044] FIG. 3 is an explanatory vieW shoWing an example 
of the general con?guration of a measurement section in a 
case Where the present invention is applied to an immu 
nochemical inspection method based on the CLEIA method; 

[0045] FIG. 4 is an explanatory vieW shoWing an example 
of the general con?guration of a measurement section in a 
case Where the present invention is applied to an immu 
nochemical inspection method based on the CLIA method; 

[0046] FIG. 5 is an explanatory vieW shoWing an example 
of general con?guration of a measurement section in a case 
Where the present invention is applied to an immunochemi 
cal inspection method based on the EIA method; 
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[0047] FIG. 6 is an explanatory vieW shoWing an example 
of the arrangement of a magnet in a case Where a liquid 
suction line in the present invention is a noZZle system; 

[0048] FIG. 7 is an explanatory vieW shoWing another 
example of an arrangement of a magnet in the present 
invention; 

[0049] FIG. 8 is an explanatory vieW shoWing still another 
example of an arrangement of a magnet in the present 
invention; and 

[0050] FIG. 9 is a How chart shoWing processes in an 
immunochemical inspection method based on the conven 
tional type of chemiluminescence method. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0051] Detailed description is made for a case Where the 
present invention is applied to an immunochemical inspec 
tion method based on the chemilluminescence method With 
reference to an embodiment of the present invention shoWn 
in the attached draWings. As described above, the ?eld of 
application of the present invention is not limited to the 
embodiment, and the present invention can be applied to any 
case as far as a magnetic material attracting/releasing 
method making use of a pipette device is applied and 
magnetic material is used. 

[0052] A How of an immunochemical inspection accord 
ing to the present invention as compared to a How of the 
conventional type of immunochemical inspection is 
described beloW With reference to FIG. 1. 

[0053] It should be noted that, in this embodiment, the 
magnetic material is de?ned as magnetic material, Which can 
be adhered to a surface of an antigen or an antigen, being 
attracted by a magnet body for B/F separation (separation of 
materials bound to antigen or antibody and those not bound 
to them). 

[0054] In this ?gure, the sign P indicates a pipette chip for 
pouring a speci?ed quantity of specimen from a parent 
vessel, such as a blood tube (not shoWn), into a specimen 
reaction container 1 and also for discharging from or sucking 
into the specimen reaction container 1 a reaction insoluble 
magnetic material liquid 3, a cleaning liquid 5, an enZyme 
labeling liquid 6, a substrate liquid 7, a reaction stop liquid 
8 or the like. 

[0055] As shoWn in FIG. 2, the pipette chip P has a 
three-staged form consisting of a thinnest section 10 inserted 
into the specimen reaction container 1, a medium diameter 
section 11 having a larger diameter than the thinnest section 
10, and a large diameter section 12 having a larger diameter 
than the medium diameter section 11. A magnet M for 
attracting the reaction insoluble magnetic material 3 is 
detachably ?tted to an external peripheral surface of the 
medium diameter section 11 With a mechanism for sucking 
or discharging liquid in a cylinder or the like disconnectably 
connected and communicated to a top edge section of this 
pipette chip P. It is needless to say that the form of this 
pipette chip P is not limited to that shoWn in this ?gure; any 
form is alloWable on the condition that, When a liquid is 
sucked into the pipette chip P, any magnetic material con 
tained in the liquid is captured by the magnet M Without fail. 
To completely capture the magnetic material With the mag 
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net, however, it is desirable to form the section contacted by 
the magnet With a small diameter. This also is preferable for 
ef?ciently controlling ?oW rate While sucking or discharging 
liquid. 
[0056] It should be noted that, When extracting, recover 
ing, or separating DNAs, a molded pipette chip having a 
large diameter may be used to prevent the DNAs from being 
broken or damaged due to physical force effecting magnetic 
material deposited on the DNAs and generated When liquid 
is sucked or discharged. 

[0057] In the specimen reaction container 1, a plurality of 
liquid storage sections 1A through 1H are provided in a 
straight array, in a loop, or in a Zig-Zag form With a roughly 
speci?ed quantity of specimen having been poured in the 
liquid storage section 1A, a speci?ed quantity of reaction 
insoluble magnetic material liquid 3 in the liquid storage 
section 1B, a speci?ed quantity of cleaning liquid 5 in the 
liquid storage sections 1C and ID, a speci?ed quantity of 
labeling liquid in the liquid storage section 1E, a speci?ed 
quantity of cleaning liquid 5 in the liquid storage sections 1F 
and 1G, each ?lled With the liquid before start of inspection, 
and a substrate liquid in the liquid storage section 1H for 
measurement of the light-emitting state. 

[0058] In the case of the CLIA or CLEIA inspection, as the 
specimen reaction container 1 is made of opaque material to 
prevent any effect by illuminescence, and in the case of the 
EIA inspection at least the bottom section is made of a 
transparent material. 

[0059] When carrying out immunochemical inspection 
according to the present invention using the specimen reac 
tion container 1 constructed as described above and the 
pipette chip P, the specimen having been poured into the 
liquid storage section 1A by a roughly speci?ed quantity is 
sucked With the pipette chip P above by a speci?ed quantity 
for quantitative analysis. 

[0060] Then, the pipette chip P With the specimen sucked 
thereinto is transferred and all of the specimen having been 
sucked is discharged into the reaction insoluble magnetic 
material liquid 3 in the liquid storage section 1B. A mixture 
of the specimen and the reaction insoluble magnetic material 
liquid 3 then is repeatedly sucked and discharged With the 
pipette chip P (this operation is called liquid sucking/ 
discharge hereinafter) to generate a state Where the magnetic 
material 2 has been homogeneously agitated and mixed 
therein. In several hours, all, or a speci?ed quantity of, the 
incubated mixed liquid is sucked With the pipette chip P. 

[0061] In this step, the magnetic material 2 ?oating in the 
mixed liquid sucked by the pipette chip P is captured onto 
an internal Wall surface of the medium diameter section 11 
due to magnetism of the magnet M provided outside the 
pipette chip P, as shoWn in FIG. 2, When the mixed liquid 
passes through the medium diameter section 11 of the 
pipette chip P. The mixed liquid is sucked into the pipette 
chip P to the height shoWn in FIG. 2, so that, When all the 
mixed liquid is sucked into the pipette chip, the bottom face 
X comes near a loWer edge of the magnet M or to a level 
higher than that and the magnetic material 2 is completely 
captured. 

[0062] After all the magnetic material 2 has been captured, 
the mixed liquid With the magnetic material having been 
removed therefrom is discharged into the liquid storage 
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section 1B, and only the magnetic material 2 remains in the 
pipette chip P. As the magnetic material 2 is Wet then, even 
if the mixed liquid is exhausted, the magnetic material 2 is 
kept deposited on an internal surface of the medium diam 
eter section 11 of the pipette chip P, so that, even if the 
pipette chip is transferred, the magnetic material rarely drops 
off from the internal surface. Then the pipette chip P is 
transferred to the next liquid storage section 1C With the 
magnetic material 2 captured therein, and sucks the cleaning 
liquid 5 in the liquid storage section 1C. Then the magnet M 
moves aWay from the pipette chip P to release the magnetic 
material 2, and therefore by sucking and discharging the 
cleaning liquid 5, all the magnetic material 2 can ef?ciently 
be cleaned. 

[0063] After the operations for sucking and discharging 
the liquid are ?nished, the pipette chip P sloWly sucks all the 
cleaning liquid 5 (for 5 to 10 seconds) in the liquid storage 
section 1C. Then the magnet M is again moved toWard the 
pipette chip P to capture all the magnetic material 2 ?oating 
in the sucked cleaning liquid 5, and the cleaning liquid 5 
With the magnetic material 2 having been removed there 
from is discharged into the liquid storage section 1C, so that 
only the magnetic material 2 remains in the pipette chip P. 

[0064] Then the pipette chip P is transferred to the next 
liquid storage section 1D With the magnetic material 2 
captured therein and sucks the cleaning liquid 5 in the liquid 
storage section 1D, Where the operations for cleaning and 
capturing the magnetic material 2 are executed according to 
the same sequence as that in the liquid storage section IC. 

[0065] Then the pipette chip P is transferred to the next 
storage section 1E With the cleaned magnetic material 2 
captured therein, and sucks the labeling liquid 6 in the liquid 
storage section 1E. Then the magnet M moves aWay from 
the pipette chip P to release the magnetic material 2, and thus 
by sucking and discharging the labeling liquid 6, all the 
magnetic material 2 and the labeling liquid 6 can be reacted 
to each other homogeneously. 

[0066] After the operations for sucking and discharging 
the liquid are ?nished, incubation is continued for a speci?ed 
period of time, and then the pipette chip P sloWly sucks all 
the labeling liquid 6 in the liquid storage section 1E (for 
instance, for 5 to 10 seconds). Then the magnet M again goes 
near the pipette chip P to capture all the magnetic material 
2 ?oating in the sucked labeling liquid 6, and the labeling 
liquid 6 With the magnetic material 2 having been removed 
therefrom is discharged into the liquid storage section 1E, 
and only the magnetic material 2 remains in the pipette chip 
P. 

[0067] Then the pipette chip P is transferred to the next 
liquid storage section IP with the magnetic material 2 
captured therein, sucks the cleaning liquid 5 in the liquid 
storage section 1F, executes operations for cleaning and 
capturing the magnetic material 2 according to the same 
sequence as those in the liquid storage sections 1C and 1D, 
sucks the cleaning liquid 5 in the liquid storage section 1G 
according to the same sequence as that for sucking the 
cleaning liquid in the liquid storage section 1F, and then 
executes operations for cleaning and capturing the magnetic 
material 2. 

[0068] Then the pipette chip P is transferred to the liquid 
storage section 1H, and for instance if a measurement in 
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Which illuminescence is continued after mixed With a sub 
strate liquid and a certain period of time is required until a 
rate of light emission is stabilized as in the CLEIA inspec 
tion is to be carried out, the substrate liquid 7 previously 
stored in the liquid storage section 1H is sucked by the 
pipette chip P. Then the magnet M moves aWay from the 
pipette chip P and releases the magnetic material 2, so that 
it is possible to homogeniZe the reaction betWeen the mag 
netic material 2 and the substrate liquid 7 by sucking and 
discharging the substrate liquid 7. 

[0069] When the operations for sucking and discharging 
the liquid have been ?nished and incubation has been 
executed for a certain period of time, a quantity of emitted 
light is measured by the optical measurement instrument 9 
such as a PMT as shoWn in FIG. 3. 

[0070] In the case of an inspection method in Which 
illuminescence is continued only for a very short period of 
time as in CLIA inspection, the liquid storage section 1H is 
provided as shoWn in FIG. 4, a ?lter 16 and a Water 
absorbing pad 20 is provided in the liquid storage section 
1H, and the magnetic material 2 is discharged together With 
the cleaning liquid 5 sucked in the previous process from the 
pipette chip P into the liquid storage section 1H to have the 
magnetic material 2 captured by the ?lter 16. Then a 
light-emitting trigger liquid 7 such as hydrogen peroXide 
liquid (H202) is supplied from a noZZle 17 to make the 
magnetic material emit light, and a quantity of light emitted 
When said substrate liquid is poured may be measured With 
an optical measurement instrument 9 such as a PMT. 

[0071] Furthermore, in the case of EIA inspection, after 
the substrate liquid 7 is poured, a reaction stop liquid is 
supplied and as shoWn in FIG. 5, a light beam having a 
speci?ed Wavelength is irradiated from a bottom section of 
the liquid storage section 1H, and a degree of absorbency is 
measured by a light-receiving element and a detector by 
checking the speci?c color. 

[0072] Thus, With the specimen reaction container 1 
according to the present embodiment, it is possible to 
respond to a plurality types of immunochemical inspection 
by changing only con?guration of the liquid storage section 
1H in correspondence to various inspection methods, so that 
the versatility can substantially be improved. Also a multi 
channel system of this type can be realiZed by providing 
liquid storage section in a plurality of arrays in the specimen 
reaction container 1 to form it into a form like a microplate. 

[0073] Then the pipette chip P and the specimen reaction 
container 1 are disposed. 

[0074] It should be noted that, although description of the 
embodiment above assumed a case in Which the specimen 
reaction container 1 is cleaned tWice after the reaction 
insoluble magnetic material liquid 3 is discharged and 
furthermore 2 times after the labeling liquid 6 is discharged, 
the present invention is not limited to the con?guration 
described above: the specimen reaction container 1 may be 
cleaned any number of times according to need. 

[0075] Also the above description assumes the con?gura 
tion in Which the pipette chip P is transferred to each liquid 
storage section in the specimen reaction container 1, but a 
con?guration is alloWable in Which the pipette chip P is 
moved only in the vertical direction and the specimen 
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reaction container 1 is intermittently transferred for execut 
ing each of the operations described above. 

[0076] Furthermore, the description of the above embodi 
ment assumed a case Where the pipette chip P and the 
specimen reaction container 1 are disposable, although a 
con?guration is alloWable Where the pipette chip P and the 
specimen reaction container 1 can be cleaned and used 
repeatedly. Also, the description of the above embodiment 
assumed a case in Which the Waste liquid after being sucked 
by the pipette chip P is recycled to the original liquid storage 
section from Which the liquid Was sucked. Acon?guration is 
also alloWable, hoWever, Where the Waste liquid is returned 
to a Waste liquid section provided outside the specimen 
reaction container 1. 

[0077] It is needless to say that the present invention is 
applicable to a case Where the pipette chip P is not used and 
a liquid suction line is formed as a noZZle system, and in this 
case, the con?guration as shoWn in FIG. 6 is alloWable 
Where a loWer edge section P A of the liquid suction line P1 
is formed into a thin diameter section, and the magnet M or 
an electro-magnet is moved to or aWay from the loWer edge 
section P A of the liquid suction line P1. When using the 
electro-magnet, a con?guration is alloWable Where the elec 
tro-magnet is ?tted to the thin diameter section of a liquid 
suction line or the electro-magnet is directly Wound around 
the thin diameter section of the liquid suction line and 
operations for separating magnetic material from a liquid, 
agitation, and cleaning are eXecuted by turning ON or OFF 
a current. 

[0078] Also, the description of the embodiment above 
assumes a case Where the magnet M is detachably ?tted to 
one side of the medium diameter section 11 of the pipette 
chip P, but the magnets M may be provided in both sides of 
the medium diameter section 11 as shoWn in FIG. 7. Also, 
a plurality of magnets M may be provided in a radial form 
around the medium diameter section 11 shoWn in FIG. 8, 
and also a plurality of magnets may be provided along the 
longitudinal direction of the medium diameter section 11, 
although that case is not shoWn herein. 

[0079] As described above, in the present invention, mag 
netic material is loaded or unloaded by making use of a 
pipette device, and capture of the magnetic material is 
executed not in the side of a container in Which a liquid is 
stored, but in the side of a liquid suction line for sucking and 
discharging a liquid containing magnetic material by making 
use of magnetism in a magnet provided therein, so that the 
magnetic material can almost completely be captured Within 
a short period of time. 

[0080] Also, in the present invention, a multi-channel 
system in Which a plurality of specimens can be processed 
concurrently and the processing capability can be enhanced 
by providing a plurality of the liquid suction line described 
above and controlling the operations for sucking and dis 
charging a liquid so that each liquid suction line absorbs or 
releases magnetic material at the same timing respectively. 

[0081] Furthermore, in the present invention, processing 
can be enhanced and various types of liquid each requiring 
a speci?c process can be processed by providing a plurality 
of liquid suction lines described above and controlling each 
of the liquid suction lines so that magnetic material is 
absorbed or released by sucking or discharging each liquid 
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containing the magnetic material independently at a different 
timing according to a speci?ed process required for each 
liquid. 

[0082] The processing capability can be furthermore 
enhanced by integrating a liquid suction line and a magnet 
body into a unit and providing a plurality of units along the 
container transfer line. 

[0083] In the present invention, When a liquid containing 
magnetic material is sucked or discharged, the magnet 
material is absorbed onto an internal surface of the pipette 
chip, so that the magnetic material can almost completely be 
captured, and the pipette chip can be transferred to the neXt 
reaction process or processing step With the magnetic mate 
rial deposited on the internal surface thereof. 

[0084] The pipette chip is repeatedly used only for the 
same specimen in a process in Which a specimen is pro 
cessed according to a speci?ed inspection method, so that 
cross contamination can be prevented. If the liquid suction 
line is based on a noZZle system in Which a pipette chip is 
not loaded or unloaded, it is possible to prevent cross 
contamination by cleaning an internal surface of the liquid 
suction line by means of sucking and discharging a liquid. 

[0085] Furthermore, in the present invention, operations 
for separating magnetic material from a liquid containing the 
magnetic material therein, agitation and cleaning are 
executed by sucking and discharging the liquid With the 
cleaned liquid suction line described above once or more, so 
that the magnetic material can almost completely be cap 
tured. In addition, in the present invention, the operations of 
agitating and cleaning magnetic material are eXecuted, as 
described above, in the side of a liquid suction line of a 
pipette device by sucking and discharging a liquid, so that 
the magnetic material can homogeneously be diffused in a 
liquid, and also the cleaning ef?ciency can be improved. In 
addition, although sucking and discharge of a liquid is 
executed betWeen a liquid suction line and a container, the 
liquid containing magnetic material never splashes out. As a 
result, the operations of agitation and cleaning can be 
stabiliZed and precision in measurement does not become 
loW due to contamination by the magnetic material contain 
ing liquid splashing out. 

[0086] In the present invention, a quantity of liquid to be 
sucked can be controlled by the liquid suction line accu 
rately, so that both qualitative and quantitative analysis of a 
target material contained in a liquid can be eXecuted With 
high precision. 

[0087] Furthermore, the method according to the present 
invention can be applied to various types of apparatus, and 
in this case a mechanism required for controlling magnetic 
material can substantially be simpli?ed, and precision in 
measurement substantially improved and stabiliZed. 

[0088] Although the invention has been described With 
respect to a speci?c embodiment for a complete and clear 
disclosure, the appended claims are not to be thus limited but 
are to be construed as embodying all modi?cations and 
alternative constructions that may occur to one skilled in the 
art Which fairly fall Within the basic teaching herein set 
forth. 
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What is claimed is: 
1. Amagnetic material attracting/releasing control method 

making use of a pipette device With a magnet body or 
magnet bodies provided in a liquid suction line of said 
pipette device for sucking a liquid from a container and 
discharging said liquid, said pipette device providing con 
trols by absorbing and maintaining magnetic material con 
tained in a liquid and attracted to a liquid suction line due to 
magnetism in said magnet body or bodies on an internal 
surface of said liquid suction line and also by releasing said 
magnetic material from said liquid suction line by means of 
interrupting effect by magnetism in said magnet body or 
bodies so that said magnetic material is discharged together 
With said liquid to outside of said liquid suction line. 

2. Amagnetic material attracting/releasing control method 
making use of a pipette device according to claim 1, Wherein 
a plurality of said liquid suction lines are provided in parallel 
to each other and operations of said liquid suction lines for 
sucking and discharging said liquid are driven and con 
trolled so that said magnetic material is concurrently sucked 
and discharged at the same timing respectively. 

3. Amagnetic material attracting/releasing control method 
making use of a pipette device according to claim 1, Wherein 
a plurality of said liquid suction lines are provided in parallel 
to each other, and each of said liquid suction lines is driven 
and controlled so that a liquid in each liquid suction line is 
sucked and discharged independently at a different timing 
and through a speci?c process to each liquid suction line 
respectively to attract or release magnetic material. 

4. Amagnetic material attracting/releasing control method 
making use of a pipette device according to claim 1, Wherein 
said liquid suction line and magnetic body or bodies are 
integrated into a unit and a plurality of said units above are 
provided along a container transfer line. 

5. Amagnetic material attracting/releasing control method 
making use of a pipette device according to claim 1, Wherein 
one or a plurality units of said magnet bodies are provided 
on said liquid suction line. 

6. Amagnetic material attracting/releasing control method 
making use of a pipette device according to claim 1, Wherein 
said magnet body or bodies are provided outside said liquid 
suction line. 

7. Amagnetic material attracting/releasing control method 
making use of a pipette device according to claim 1, Wherein 
said magnet body or bodies are mounted on said liquid 
suction line. 

8. Amagnetic material attracting/releasing control method 
making use of a pipette device according to claim 1, Wherein 
said magnet body comprises a permanent magnet, said 
magnetic material contained in a liquid and attracted by said 
liquid suction line is absorbed to and deposited on an 
internal surface of said liquid suction line by getting closer 
said magnetic body to said liquid suction line, and said 
magnetic material is discharged together With said liquid to 
outside of said liquid suction line by separating said mag 
netic material from said liquid suction line by means of 
getting said magnet body aWay from said liquid suction line. 

9. Amagnetic material attracting/releasing control method 
making use of a pipette device according to claim 1, Wherein 
said magnet body comprises an electro-magnet, said mag 
netic material contained in a liquid and attracted by said 
liquid suction line is absorbed and maintained on an internal 
surface of said liquid suction line by generating a magnetic 
force With said electro-magnet, and said magnetic material 
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is separated from said liquid suction line and discharged 
together With a liquid from said liquid suction line When a 
magnetic force generated by said electro-magnet is elimi 
nated or fully reduced. 

10. A magnetic material attracting/releasing control 
method making use of a pipette device according to claim 1, 
Wherein a pipette chip is dismountably mounted onto a tip 
section of said liquid sucking side of said liquid suction line 
to form said liquid suction line, and a magnetic force 
generated by said magnet body can give effect over magnetic 
material in a liquid stored in said pipette chip. 

11. A magnetic material attracting/releasing control 
method making use of a pipette device according to claim 
10, Wherein said pipette chip is transferred to a speci?c 
processing position according to each inspection method 
With magnetic material absorbed and maintained on an 
internal surface thereof. 

12. A magnetic material attracting/releasing control 
method making use of a pipette device according to claim 
10, Wherein said pipette chip is repeatedly used only to the 
same specimen according to a speci?ed inspection method 
required by said specimen. 

13. A magnetic material attracting/releasing control 
method making use of a pipette device according to claim 
10, Wherein operations for separating said magnetic material 
from a liquid containing it therein, agitation and cleaning are 
executed after inside and outside of a liquid-contacting 
section of said liquid suction line by means of sucking and 
discharging said liquid repeatedly to a degree at Which cross 
contamination does not occur. 

14. A magnetic material attracting/releasing control 
method making use of a pipette device according to claim 1, 
Wherein separation of said magnetic material from a liquid 
containing it therein, agitation, and cleaning are executed by 
executing said operations for sucking and discharging said 
liquid With said liquid suction line once or more. 

15. A magnetic material attracting/releasing control 
method making use of a pipette device according to claim 
14, Wherein said separation of magnetic material from a 
liquid containing it therein is executed by discharging only 
said liquid With said magnetic material kept attracted by said 
magnet body. 

16. A magnetic material attracting/releasing control 
method making use of a pipette device according to claim 
14, Wherein said agitation is executed, after said pipette chip 
has been inserted into a liquid stored in other container With 
magnetic material attracted on an internal surface of said 
pipette chip by said magnet body, by sucking and discharg 
ing said liquid repeatedly in a state Where said operations are 
not affected by a magnetic force generated by said magnet 
body. 

17. A magnetic material attracting/releasing method mak 
ing use of a pipette device according to claim 14, Wherein 
said cleaning is executed, after said pipette chip is trans 
ferred to a cleaning position With said magnetic material 
attracted onto an internal surface of said pipette chip by said 
magnet body, by sucking and discharging said cleaning 
liquid repeatedly. 

18. A magnetic material attracting/releasing control 
method making use of a pipette device according to claim 
14, Wherein said cleaning With a cleaning liquid is executed 
With magnetic material attracted onto an internal surface of 
said pipette chip. 
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19. A magnetic material attracting/releasing control 
method making use of a pipette device according to claim 
18, Wherein said cleaning With a cleaning liquid is executed 
by sucking and discharging a cleaning liquid once or more 
in a stage Where said operations are not affected by a 
magnetic force generated by said magnet body. 

20. A magnetic material attracting/releasing control 
method making use of a pipette device according to claim 
14, Wherein said separation of magnetic material from a 
liquid containing it therein, agitation, and cleaning are 
executed by sucking and discharging a liquid previously 
stored in each of liquid storage sections provided in a 
cartridge With one or more liquid storage sections provided 
therein according to the necessity. 

21. A magnetic material attracting/releasing control 
method making use of a pipette device according to claim 
14, Wherein said separation of magnetic material from a 
liquid containing tit herein, agitation, and cleaning are 
executed by discharging a residual liquid from said con 
tainer to outside of a container With magnetic material 
deposited on an internal surface of said pipette chip then 
pouring a liquid required for the next processing into the 
same container, and sucking and discharging the poured 
liquid With said pipette chip. 

22. A magnetic material attracting/releasing control 
method making use of a pipette device, Wherein a quantity 
of a liquid to be sucked by a liquid suction line is controlled 
to a speci?ed level, and qualitative and quantitative analysis 
of a target object is executed at a high precision each time 
said liquid is sucked and discharged by said pipette device. 

23. A analyZer using a magnetic material attracting/ 
releasing control method making use of a pipette device, 
Wherein said magnetic material attracting/releasing control 
method making use of a pipette device according to any of 
claims 1 through 22 is applied to a clinical inspection 
method. 

24. A analyZer according to claim 23, Wherein said 
analyZer executes processing based on the immunochemical 
inspection method. 

25. A analyZer according to claim 24, Wherein a container 
is formed into a cassette-like form having a plurality of 
liquid storage sections, liquid and specimens are previously 
poured into each of said liquid storage sections according to 
the necessity in reaction or processing, and said container is 
transferred With said magnetic material deposited on an 
internal surface of a liquid suction line by a magnetic force 
generated by said magnet body. 

26. A analyZer according to claim 24, Wherein said 
container is formed into a form like a microplate having a 
plurality of liquid storage sections provided and arrayed 
therein. 

27. A method of analyZing target material contained in a 
liquid substance using pipette means comprising the steps 
of: 

(a) mixing said liquid substance With magnetic material in 
a container to form a magnetic mixture, 

(b) transferring the magnetic mixture from the container 
to a reservoir of said pipette means, 

(c) repeatedly applying and removing a magnetic ?eld to 
and from said reservoir to process the magnetic mate 
rial, 
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(d) transferring the magnetic material from said reservoir 
to the container to produce a test mixture, and 

(e) thereafter, testing the test mixture to analyze the target 
material. 

28. The method of claim 27, Wherein said step (a) 
comprises transferring a ?rst predetermined amount of the 
liquid substance from a ?rst vessel to the reservoir of the 
pipette means. 

29. The method of claim 28, Wherein said step (a) further 
comprises discharging the ?rst predetermined amount of the 
liquid substance from the pipette means to a second vessel 
comprising a second predetermined amount of the magnetic 
material. 

30. The method of claim 29, Wherein the magnetic mate 
rial comprises insoluble magnetic liquid. 

31. The method of claim 27, Wherein said step (c) further 
comprises repeatedly transferring the magnetic mixture 
from the pipette means to the container and from the 
container to the pipette means to agitate the magnetic 
mixture until the magnetic material has homogeneously 
mixed With the liquid substance. 

32. The method of claim 31, Wherein the magnetic mix 
ture is transferred from the pipette means to the container 
and from the container to the pipette means While the 
magnetic ?eld is applied to the pipette means. 

33. The method of claim 32, Wherein a magnet is provided 
outside the pipette means to produce the magnetic ?eld. 

34. The method of claim 32, Wherein the magnetic ?eld is 
applied to accumulate the magnetic material on an inside 
Wall of the reservoir. 

35. The method of claim 32, Wherein said step (c) further 
comprising discharging the liquid substance to the container 
When the magnetic material is accumulated on the inside 
Wall of the reservoir. 

36. The method of claim 35, Wherein said step (c) further 
comprises transferring cleansing liquid from a third vessel to 
the reservoir after discharging the liquid substance. 

37. The method of claim 36, Wherein said step (c) further 
comprises removing the magnetic ?eld after the cleaning 
liquid is transferred to the reservoir. 

38. The method of claim 37, Wherein said step (c) further 
comprises cleansing the magnetic material by transferring 
the cleaning liquid and the magnetic material from the 
reservoir to the third vessel and from the third vessel to the 
reservoir When the magnetic ?eld is removed. 

39. The method of claim 38, Wherein the magnetic ?eld is 
applied after the step of cleaning to accumulate the magnetic 
material on the inside Wall of the reservoir and to discharge 
the cleaning liquid. 

40. The method of claim 39, Wherein said step of cleaning 
is repeated more than once. 

41. The method of claim 40, Wherein said step (c) further 
comprising transferring labeling liquid from a fourth vessel 
to the reservoir after discharging the cleaning liquid. 

42. The method of claim 41, Wherein said step (c) further 
comprising labeling the magnetic material by transferring 
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the labeling liquid and the magnetic material from the 
reservoir to the fourth vessel and from the fourth vessel to 
the reservoir When the magnetic ?eld is removed. 

43. The method of claim 42, Wherein the magnetic ?eld is 
applied after the step of labeling to accumulate the magnetic 
material on the inside Wall of the reservoir and to discharge 
the labeling liquid. 

44. The method of claim 43, Wherein the step of cleaning 
is repeated after the step of labeling. 

45. The method of claim 44, Wherein said step (d) 
comprises transferring substrate liquid from a ?fth vessel to 
the reservoir When the magnetic ?eld is applied. 

46. The method of claim 45, Wherein said step (d) further 
comprises discharging the substrate liquid and the magnetic 
material from the reservoir to the ?fth vessel When the 
magnetic ?eld is removed, to produce the test mixture in the 
?fth vessel. 

47. The method of claim 27, Wherein said step (e) 
comprises measuring light emitted by the test liquid. 

48. The method of claim 47, Wherein the substrate liquid 
comprising light-emitting trigger liquid. 

49. The method of claim 47, Wherein the substrate liquid 
comprises hydrogen peroxide. 

50. The method of claim 46, Wherein said container 
comprises said ?rst, second, third, fourth and ?fth vessels. 

51. Apparatus for performing chemiluminescence inspec 
tion comprising: 

a container, 

a pipette device for transferring a mixture of liquid to be 
inspected and magnetic material from the container to 
a reservoir in the pipette device, and 

a magnet device provided outside the pipette device for 
applying magnetic ?led to the reservoir, said magnet 
device periodically applies the magnetic ?led to accu 
mulate the magnetic material on an inside Wall of the 
reservoir and removes the magnetic ?led to alloW the 
magnetic material to be transferred to the container. 

52. The apparatus of claim 51, Wherein said reservoir 
comprises a ?rst portion inserted into the container, a second 
portion having a larger diameter than the ?rst portion, and a 
third portion having a larger diameter that the second 
portion. 

53. The apparatus of claim 52, Wherein said magnetic 
device is provided adjacent to the second portion of the 
reservoir to accumulate the magnetic material on the inside 
Wall of the second portion. 

54. The apparatus of claim 53, Wherein the pipette device 
further comprises a mechanism for transferring the liquid to 
and from the container. 

55. The apparatus of claim 54, Wherein said mechanism is 
attached to the third portion of the reservoir. 

* * * * * 


