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(54) IMMUNE ANALYZER AND CLEANING DEVICE THEREFOR

(57) Disclosed is a cleaning device (400), comprising
a support (450) and a bearing assembly (410) provided
on the support (450), a magnetic attraction assembly
(420), a liquid injection assembly (430) and a liquid ab-
sorbing assembly (440), wherein the bearing assembly
(410) is provided on the support (450) and can make a
reciprocating movement between a first station (401) and
a second station (402), the bearing assembly (410) is
provided with at least one cleaning station (412), and the
cleaning station (412) is used for placing a reactor (20);
the magnetic attraction assembly (420) is provided near
the second station (402) and is used for absorbing a mag-
netic particle conjugate (21); the liquid injection assembly
(430) comprises a liquid injection member (431), and the
liquid injection member (431) is used for injecting a clean-
ing fluid in the reactor (20) located at the first station (401);
the liquid absorbing assembly (440) comprises a liquid
absorbing member (441) which can correspond to the
cleaning station (412) on a one-to-one basis, and the
liquid absorbing member (441) is used for absorbing
waste liquid in the reactor (20) located at the second sta-
tion (402); and the same reactor (20) absorbs waste liquid
by means of the same liquid absorbing member (441).
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Description

FIELD OF THE INVENTION

[0001] The present disclosure relates to the technical
field of in vitro diagnosis, and more particular, to an im-
munoassay analyzer and a bound-free device thereof.

BACKGROUND OF THE INVENTION

[0002] Full-automatic immunoassay is based on im-
munological reactions in which antigens and antibodies
bind to each other, uses enzymes, lanthanide, or chem-
ical luminescence agents to label the antigens and the
antibodies, associates optical or electrical signals with
the concentration of an analyte through a series of cas-
cade amplification reactions, and analyzes antigens or
antibodies to be tested in human samples.
[0003] In measurement analysis, bound-free (B/F) of
a substance to be tested is involved, that is, magnetic
force is used to capture a compound (i.e., the substance
to be tested) of bound magnetic particles, antigens, and
labeled antibodies, and finally unbound free markers and
other interfering impurities are removed.
[0004] The conventional immunoassay analyzer has a
complicated structure and occupies a large area. At the
same time, a rotary disk is used to drive a reaction con-
tainer to rotate, so as to achieve "serial bound-free" of
the substance to be tested in the reaction container. This
may form residual contamination for the next reaction
container in a process of sucking the waste liquid, thus
affecting the analysis performance. Other immunoassay
analyzers use multiple magnets at different positions to
adsorb the substance to be tested, which results in a poor
bound-free effect and affects the analysis performance.

SUMMARY OF THE INVENTION

[0005] According to various embodiments of the
present disclosure, a bound-free device that can improve
a bound-free effect on the basis of simplifying a structure
is provided.
[0006] A bound-free device configured to clean a mag-
netic particle binder in a reactor and remove an unbound
composition in the reactor, and having a first station and
a second station, the bound-free device comprising a
bracket, and a bearing component, a magnetic adsorbing
component, a liquid injection component, and a liquid
suction component that are provided on the bracket,
wherein:

the bearing component is provided on the bracket
and is capable of reciprocating between the first sta-
tion and the second station, and the bearing compo-
nent is provided with at least one bound-free position
configured to place the reactor;
the magnetic adsorbing component is provided ad-
jacent to the second station and configured to adsorb

the magnetic particle binder;
the liquid injection component comprises a liquid in-
jection member configured to inject cleaning liquid
into the reactor at the first station;
the liquid suction component comprises liquid suc-
tion members that are in one-to-one correspondence
with the bound-free positions, the liquid suction
members are movable relative to the bracket to ex-
tend into or out of the reactor, and the liquid suction
members are configured to suck waste liquid from
the reactor at the second station; and
when the reactor follow the bearing component to
reciprocate between the first and second stations for
a plurality of times, the waste liquid is sucked for the
same reactor by the same liquid suction member.

[0007] A bound-free device configured to clean a mag-
netic particle binder in a reactor and remove an unbound
composition in the reactor, the bound-free device com-
prising a bracket, and a bearing component, a magnetic
adsorbing component, a liquid injection component, and
a liquid suction component that are provided on the
bracket, wherein:

the bearing component is provided with at least one
bound-free position configured to place the reactor;
the magnetic adsorbing component is configured to
the adsorb magnetic particle binder in the reactor;
the liquid injection component comprises a liquid in-
jection member configured to inject cleaning liquid
into the reactor;
the liquid suction component comprises liquid suc-
tion members that are in one-to-one correspondence
with the bound-free positions, the liquid suction
members are movable relative to the bracket to ex-
tend into or out of the reactor and are configured to
suck waste liquid from the reactor, and the waste
liquid is sucked for the same reactor by the same
liquid suction member; and
the magnetic adsorbing component comprises at
least one permanent, all of the permanent magnet
units have orthographic projections on the bearing
component, and in an arrangement direction of the
bound-free positions, the orthographic projections
cover all of the bound-free positions.

[0008] An immunoassay analyzer comprises any one
of bound-free device described above.
[0009] Details of one or more embodiments of the
present disclosure are set forth in the following accom-
panying drawings and description. Other features, objec-
tives and advantages of the present disclosure will be-
come obvious from the description, drawings, and claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] In order to better describe and illustrate embod-
iments and/or examples of those inventions disclosed
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here, one or more drawings may be referred to. Additional
details or examples for describing the accompanying
drawings shall not be deemed to limit the scope of any
one of the disclosed inventions, embodiments and/or ex-
amples currently described, and the best mode of these
inventions as currently understood.

FIG. 1 is a schematic planar view of an immunoassay
analyzer according to an embodiment;
FIG. 2 is a schematic view showing a magnetic par-
ticle binder is suspended in a reactor;
FIG. 3 is a schematic view showing the magnetic
particle binder is adsorbed on the reactor;
FIG. 4 is a schematic top view of a bearing block in
FIG. 1;
FIG. 5 is a perspective view of a bound-free device
in a first example in FIG. 1;
FIG. 6 is a perspective view of the bound-free device
in a second example in FIG. 1;
FIG. 7 is a flowchart of a bound-free method accord-
ing to an embodiment; and
FIG. 8 is a flowchart of a sample analysis method
according to an embodiment.

DETAILED DESCRIPTION OF THE INVENTION

[0011] To facilitate understanding of the present dis-
closure, a more comprehensive description of the
present disclosure will be given below with reference to
the relevant accompanying drawings. Preferred embod-
iments of the present disclosure are given in the draw-
ings. However, the present disclosure may be imple-
mented in many different forms and is not limited to the
embodiments described herein. Rather, these embodi-
ments are provided to make the contents disclosed in
the present disclosure more fully understood.
[0012] It is to be noted that when one element is re-
ferred to as "fixed to" another element, it may be directly
on another element or an intermediate element may ex-
ist. When one element is considered to be "connected
to" another element, it may be directly connected to an-
other element or an intermediate element may co-exist.
The terms "inside", "outside", "left", "right" and similar
expressions used herein are for illustrative purposes only
and do not indicate unique embodiments.
[0013] Referring to FIG. 1 to FIG. 4, an immunoassay
analyzer 10 according to an embodiment of the present
disclosure includes a supply device 100, a storage device
200, an incubation device 300, a bound-free device 400,
a measuring device 500, a sampling device 600, a mixing
device 700, and a transferring device. The supply device
100 sorts empty and clean reactors 20 to facilitate trans-
ferring and grasping. The storage device 200 stores a
sample and a target reagent. The sampling device 600
adds the sample and the target reagent to the reactor
20. The mixing device 700 mixes the sample and the
target reagent in the reactor 20. The incubation device
300 heats and incubates the reactor 20 containing the

sample and the target reagent. The bound-free device
400 cleans the reactor 20 heated by the incubation device
300. The measuring device 500 tests the reactor 20 con-
taining a signal reagent and a magnetic particle binder
21 that has been cleaned. The transferring device trans-
fers the reactor 20 between the supply device 100, the
incubation device 300, the bound-free device 400, and
the measuring device 500. For example, the transferring
device can transfer the reactor 20 on the supply device
100 to the incubation device 300, or transfer the reactor
20 on the incubation device 300 to the bound-free device
400, or transfer the reactor 20 on the bound-free device
400 to the measuring device 500.
[0014] In some embodiments, the supply device 100
includes a feed sorting mechanism 100, a supply slide-
way 120, and a supply disk 130. The feed sorting mech-
anism 100 may be located above the storage device 200,
which can make full use of the space of the whole ma-
chine and make the whole machine more compact. The
supply slideway 120 is connected between the feed sort-
ing mechanism 100 and the supply disk 130. The feed
sorting mechanism 100 includes a storeroom and a sort-
ing unit. The storeroom is configured to store unused and
clean reactors 20. The sorting unit sorts the orderless
reactors 20 from the storeroom one by one. The supply
slideway 120 transfers the sorted reactors 20 to the sup-
ply disk 130. The supply disk 130 is configured to buffer
the sorted reactors 20. The reactors 20 may be distrib-
uted at intervals along a circumferential direction of the
supply disk 130. The supply disk 130 is rotatable such
that the transferring device can transfer the reactors 20
on the supply disk 130 into the incubation device 300 at
a specified appropriate position.
[0015] In some embodiments, the storage device 200
includes a rotary disk 210. The rotary disk 210 is provided
with a sampling position and a reagent position for placing
a sample container and a reagent container and trans-
ferring the sample and the target reagent to sampling
positions 211. The sample container is configured to con-
tain a sample to be tested. The sample contains target
detection substances to be tested, such as target anti-
bodies and antigens. The reagent container is configured
to contain the target reagent. A test item generally in-
cludes reagent components such as a magnetic particle
reagent, an enzymatic reagent, and a diluent reagent.
Various target reagents with different compositions can
be separately contained in different reagent containers.
The sampling positions 211 are arranged on the storage
device 200, the sampling device sucks the sample from
the sample container and sucks the target reagent from
the reagent container through the storage device 200.
The storage device 200 may further include a bar-code
scanner. The bar-code scanner is configured to identify
bar-code information on the sample container and the
reagent container, so as to facilitate accurate sampling
of the sampling device. In order to make the whole ma-
chine structure compact and reduce costs, the bar-code
scanner adopts a fixed design. The storage device 200
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may further include a refrigerator. In order to store the
target reagent online for a long period of time, the refrig-
erator can refrigerate the reagent in the reagent contain-
er.
[0016] In some embodiments, the sampling device 600
includes a sampling member. The sampling member is
configured to suck the sample and the target reagent.
The sampling member includes a sampling steel needle.
Of course, the sampling member may also include a dis-
posable suction nozzle, or the like. The sampling member
may have three degrees of freedom for linear motion in
a three-dimensional space, that is, it can move up and
down, left and right, and forward and backward. Of
course, the sampling member may also have a degree
of freedom for rotation. In order to improve the compact-
ness of the whole machine and reduce the costs, the
sampling steel needle can be configured to suck both the
sample and the target reagent, that is, the sampling steel
needle can not only suck the sample, but also can suck
the target reagent. The sampling device 600 may further
include a bound-free station 610. The bound-free station
610 is located on a side of the rotary disk 210 on the
storage unit 200. The bound-free station 610 is located
on a motion trajectory of the sampling member. The
bound-free station 610 is configured to clean the sam-
pling member. For example, when the sampling steel
needle sucks the sample from the sample container, the
sampling steel needle after sucking the sample may be
cleaned in the bound-free station 610, and then the
cleaned sampling steel needle can suck the target rea-
gent from the reagent container. The bound-free station
610 can effectively prevent residual contamination during
the suction of the sample and the target reagent.
[0017] In some embodiments, the incubation device
300 includes a temperature control unit and an incubation
block 310. The incubation block 310 is fixedly arranged,
which can omit a driving mechanism for driving the incu-
bation block 310 to move, save a space occupied by the
movement of the incubation block 310, and also improve
the compactness of the whole machine and reduce the
costs. The incubation block 310 may adapt aluminum or
copper blocks with good thermal conductivity. The tem-
perature control unit is configured to provide a constant
temperature environment and reduce heat loss. The tem-
perature control unit may include a heat insulation device,
a heater, a temperature sensor, a temperature control
circuit, and the like. The incubation block 310 has incu-
bation positions 311 configured to contain the reactors
20. According to a requirement of an actual test speed,
the number of the incubation position 311 may be 5 to
100, and all of the incubation positions 311 may be ar-
ranged in a matrix, that is, in the form of multi-row and
multi-column arrangement.
[0018] In some embodiments, for the sampling posi-
tions 211 arranged on the storage device 200, the sam-
pling positions 211 may be distributed on a straight line
30 located by a certain diameter of the storage device
200. Part of the incubation positions 311 on the incuba-

tion block 310 are on the straight line 30. The straight
line 30 coincides with the motion trajectory of the sam-
pling member. That is, the motion trajectory of the sam-
pling member covers the sampling positions 211 and part
of the incubation positions 311 on the incubation block
310. After the sampling member sucks the sample or the
target reagent, the sampling member can move directly
above the reactor 20 on the incubation block 310 with
the shortest path and the least time, thus improving the
dispensing efficiency of the sample and the target rea-
gent in the reactor 20 on the incubation block 310.
[0019] In some embodiments, the mixing device 700
is located within a motion range of the transfer unit, or
can move into the motion range of the transfer unit by
horizontal motions. The mixing device 700 receives and
bears the reactors 20 transferred by the transfer unit. The
mixing device 700 is provided with at least one reactor
position for placing reactors 20 that need to be mixed,
and the mixing device 700 can mix the reactants in the
reactors 20. The mixing device 700 mixes the reactors
20 after each dispensing of the sample and the target
reagent by ultrasonic, bias rotation or oscillation. When
an independent dispensing station is provided, the mixing
device 700 and the dispensing station may be integrated
together to form a dispensing and mixing device, which
is more simple and compact in structure.
[0020] In some embodiments, the reactor positions on
the mixing device 700 are below the motion trajectory of
the sampling member, and the sampling member may
dispense a sample and a target reagent in the reactor
positions on the mixing device 700.
[0021] In addition to the above roles and functions, the
mixing device 700 of the present embodiment can further
receive the reactors 20 that need to be mixed after a
signal reagent is dispensed. The transfer unit transfers
the reactors 20 upon completion of bound-free and dis-
pensing of the signal reagent to the mixing device 700.
The mixing device 700 completes mixing of the reactors
20 to which the signal reagent is dispensed, which omits
the configuration of a mixing unit on the bound-free de-
vice 400, further simplifies the structure and components,
reduces the volume and costs, and also improves the
reliability of the whole machine.
[0022] The reactor 20 containing the sample and the
target reagent may be incubated in the incubation device
300 for approximately 5 to 60 minutes. Upon completion
of the incubation, magnetic particles, substances to be
tested, and labeled reagents in the reactor 20 react with
each other and bind to form the magnetic particle binder
21. The labeled reagents not participating in the reaction
do not bind to the magnetic particles and are free in a
suspension of the reactor 20. The bound-free device 400
washes the magnetic particle binder 21 to remove free
labeled reagents and other unreacted unbound compo-
nents.
[0023] Referring to FIG. 1 to FIG. 6 together, in some
embodiments, the bound-free device 400 has an initial
station 403, a first station 401, and a second station 402.
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The bound-free device 400 includes a bracket 450, a
bearing component 410, a magnetic adsorbing compo-
nent 420, a liquid injection component 430, and a liquid
suction component 440. The bearing component 410,
the magnetic adsorbing component 420, the liquid injec-
tion component 430, and the liquid suction component
440 are all provided on the bracket 450. The bearing
component 410 is configured to drive the reactor 20 to
move between the initial station 403, the first station 401,
and the second station 402. The magnetic adsorbing
component 420 is configured to adsorb the magnetic par-
ticle binder 21 in the reactor 20 at the second station 402.
The liquid injection component 430 includes a liquid in-
jection member 431. The liquid injection member 431 is
configured to inject cleaning liquid into the reactor 20 at
the first station 401. The liquid suction component 440
includes liquid suction members 441 that are in one-to-
one correspondence with the bound-free positions 412.
The liquid suction members 441 are configured to suck
waste liquid from the reactor 20 at the second station
402. The liquid injection member 431 may be a member
suitable for liquid injection such as a liquid injection nee-
dle, a liquid injection pipe or a liquid injection nozzle. Sim-
ilarly, the liquid suction members 441 may also be a mem-
ber suitable for liquid suction such as a liquid suction
needle, a liquid suction pipe or a liquid suction nozzle. In
the present embodiment, the configuration of the first sta-
tion 401 and the second station 402 can avoid the injec-
tion of cleaning liquid and the suction of waste liquid dur-
ing bound-free at the same station, which not only is con-
ducive to the heavy suspension of the magnetic particle
binder 21 after the injection, but also can reduce the
bound-free residue, thus improving the bound-free effect
and the final analysis performance.
[0024] Referring to FIG. 5 and FIG. 6 together, the
bearing component 410 is slidably arranged on the brack-
et 450, and is capable of sliding between the initial station
403, the first station 401, and the second station 402.
The bearing component 410 is provided with at least one
bound-free position 412, which is configured to place the
reactors 20. In some embodiments, the bearing compo-
nent 410 includes a bearing block 411, which is integrally
formed. The bound-free positions 412 are accommodat-
ing holes on the bearing block 411. Of course, a plurality
of bearing blocks 411 may be provided. Other clamping
structures may also be adopted for the bound-free posi-
tions 412, as long as the reactors 20 can move with the
bearing blocks 411. The bracket 450 may be provided
with a sliding rail 451, which is a linear sliding rail 451.
The bearing block 411 is in sliding fit with the sliding rail
451. Therefore, the motion trajectory of the bearing com-
ponent 410 between the initial station 403, the first station
401, and the second station 402 is a straight line.
[0025] The bearing component 410 further includes a
belt transmission unit mounted on the bracket 450 and
configured to drive the bearing block 411 to move along
the sliding rail 451. In some embodiments, the belt trans-
mission unit includes a stepping motor 414, a driving

wheel 415, a driven wheel 416, and a synchronous belt
417. The stepping motor 414 is fixed to the bracket 450.
The driving wheel 415 is provided on an output shaft of
the stepping motor 414. The driven wheel 416 is rotatably
arranged on the bracket 450. The synchronous belt 417
is arranged, in a sleeving manner, between the driving
wheel 415 and the driven wheel 416. The bearing block
411 is fixed to the synchronous belt 417. When the step-
ping motor 414 rotates, the synchronous belt 417 pulls
the bearing block 411 to move along the sliding rail 451,
so as to implement the movement of the bearing block
411 between the initial station 403, the first station 401,
and the second station 402. Therefore, the motion tra-
jectory of the bearing component 410 between the initial
station 403, the first station 401 and the second station
402 is a straight line. In other embodiments, the belt trans-
mission unit may also be replaced with a rack and pinion
mechanism. The motion trajectory of the bearing com-
ponent between the initial station 403, the first station
401, and the second station 402 may also be a circle, a
triangle, etc.
[0026] In some embodiments, the bearing block 411
of the bearing component 410 may also be provided with
a dispensing position 413. The structure of the dispens-
ing position 413 is the same as that of the bound-free
position 412. The dispensing position 413 is on a side of
the bound-free position 412, and the dispensing position
413 is configured to place the magnetic particle binder
21 in the reactor 20 to which a signal reagent needs to
be dispensed after the cleaning is completed. The liquid
injection component 430 further includes an injection
member 432. When the bearing component 410 is at the
first station 401, the injection member 432 can inject the
signal reagent to the reactor 20 located in the dispensing
position 413. Therefore, in addition to the cleaning func-
tion, the bound-free device 400 may further has a function
of dispensing the signal reagent to the reactor 20, so to
achieve an effect of "one machine dual use", which re-
duces manufacturing costs on the basis of improving the
compactness of the whole machine.
[0027] Referring to FIG. 5, in some embodiments, the
accommodating holes (bound-free positions 412) on the
bearing block 411 are arranged in a straight line (denoted
as a first straight line), and an extension direction of the
straight line is perpendicular to a sliding direction of the
bearing block 411. Similarly, the liquid injection members
431 are arranged in a straight line (denoted as a second
straight line), and the liquid injection members 431 are
in one-to-one correspondence with the accommodating
holes on the bearing block 411. The liquid suction mem-
bers 441 are arranged in a straight line (denoted as a
third straight line), and the liquid suction members 441
are in one-to-one correspondence with the accommodat-
ing holes on the bearing block 411. The first straight line,
the second straight line, and the third straight line are
parallel in space, that is, the straight lines located by the
accommodating holes, the liquid injection members 431,
and the liquid suction members 441 are parallel to each
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other.
[0028] Referring to FIG. 5, in some embodiments, the
magnetic adsorbing component 420 includes a mounting
frame 421 and at least one permanent magnet unit 422.
The mounting frame 421 is provided with an accommo-
dating cavity 421a. The permanent magnet units 422 are
received in the accommodating cavity 421a. The mount-
ing frame 421 provides support and protection for the
permanent magnet units 422. When the bearing compo-
nent 410 is at the second station 402, all of the permanent
magnet units 422 have orthographic projections on the
bearing block 411 of the bearing component 410. In a
direction (Y-axis direction) perpendicular to the sliding
direction (X-axis direction) of the bearing block 411, that
is, in the arrangement direction of the bound-free posi-
tions 412, the orthographic projections of all of the per-
manent magnet units 422 cover all of the bound-free po-
sitions 412. When only one permanent magnet unit 422
is provided, an orthographic projection of the permanent
magnet unit 422 on the bearing component 410 can cover
all of the bound-free positions 412. When more than one
permanent magnet unit 422 is provided, an orthographic
projection of at least one permanent magnet unit 422 on
the bearing component 410 can cover at least two bound-
free positions 412. For example, in the direction perpen-
dicular to the sliding direction of the bearing block 411,
when both the permanent magnet unit 422 and the bear-
ing block 411 are symmetrically arranged relative to the
sliding rail 451, a length of the permanent magnet unit
422 is greater than or equal to that of all of the bound-
free positions 412. This can ensure that the orthographic
projection can cover all of the bound-free positions 412,
and further ensure that a magnetic line of force of the
permanent magnet unit 422 can cover the reactors 20
located at different bound-free positions 412, so as to
form effective adsorption for the magnetic particle bind-
ers 21 in all the reactors 20. Meanwhile, the magnetic
line of force of the permanent magnet unit 422 can be
evenly distributed on various bound-free positions 412,
which avoids placement of a plurality of magnets at a
plurality of bound-free positions 412, prevents problems
of uneven distribution of magnetic forces at different
bound-free positions 412 and interaction of magnetic
forces at adjacent bound-free positions 412, and further
avoids differences between bound-free effects of the plu-
rality of bound-free positions 412, improving the bound-
free effect and analysis performance.
[0029] In some embodiments, injection of cleaning liq-
uid and suction of waste liquid may be performed for the
reactors 20 at the same station. That is, the reactors 20
do not need to reciprocate between the first station 401
and the second station 402. Meanwhile, the waste liquid
is sucked for the same reactor by the same liquid suction
members 441. On this basis, the magnet units 422 ad-
jacent to the station have orthographic projections on the
bearing block 411 of the bearing component 410. In the
arrangement direction (Y-axis direction) of the bound-
free positions 412, the orthographic projections cover all

of the bound-free positions 412. The magnetic force lines
of the permanent magnet unit 422 can be evenly distrib-
uted on various bound-free positions 412, which can also
prevent problems of uneven distribution of magnetic forc-
es at different bound-free positions 412 and interaction
of magnetic forces at adjacent bound-free positions 412,
and further avoid differences between bound-free effects
of the plurality of bound-free positions 412, improving the
bound-free effect and analysis performance.
[0030] Referring to FIG. 6, the permanent magnet unit
422 may include a permanent magnet 422a. To provide
a stronger and more stable magnetic field environment,
the permanent magnet 422a may be an NdFeb magnet
or an aluminum-nickel-cobalt alloy magnet. One of the
magnetic poles of the permanent magnet 422a is ar-
ranged toward the bearing block 411 on the bearing com-
ponent 410. For example, the N pole of the permanent
magnet 422a is arranged toward the bearing block 411,
or the S pole of the permanent magnet 422a is arranged
toward the bearing block 411. A length of the N pole or
S pole of the permanent magnet 422a in the Y-axis di-
rection is no less than the total length occupied by the
bound-free positions 412 in the Y-axis direction. To fur-
ther enhance the magnetic field strength of the perma-
nent magnet unit 422, reduce the time for the magnetic
particle binder 21 to adsorb and gather on an inner wall
surface of the reactor 20 in the reactor 20, prevent the
magnetic particle binder 21 from being sucked away dur-
ing suction of waste liquid, and improve the cleaning ef-
ficiency and bound-free effect of the bound-free device
400, referring to FIG. 5, the permanent magnet unit 422
may include two permanent magnets 422a. The two per-
manent magnets 422a are stacked side by side, and
magnetic poles of the two permanent magnets 422a ar-
ranged toward the bearing block 411 are opposite in po-
larity. For example, the N pole of one permanent magnet
422a is arranged toward the bearing block 411, and the
S pole of the other permanent magnet 422a is arranged
toward the bearing block 411. The magnetic force near
a position where the two permanent magnets 422a are
stacked is maximum. Therefore, the magnetic particle
binder 21 in the reactor 20 is adsorbed on an inner side
wall of the reactor 20, and an adsorption position of the
magnetic particle binder 21 on the inner side wall of the
reactor 20 is kept at a distance from a bottom wall of the
reactor 20.
[0031] The liquid suction component 440 further in-
cludes a sliding plate 442, a first beam 443, and a belt
transmission unit 444. The sliding plate 442 is arranged
vertically. The sliding plate 442 is in sliding fit with the
bracket 450. The belt transmission unit 444 may drive
the sliding plate 442 to slide up and down relative to the
bracket 450. The first beam 443 is connected to the slid-
ing plate 442. The first beam 443 is arranged transverse-
ly. Similarly, the belt transmission unit 444 includes a
stepping motor 444b, a driving wheel 444c, a driven
wheel 444d, and a synchronous belt 444a. The stepping
motor 444b is fixed on the bracket 450. The driving wheel
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444c is provided on an output shaft of the stepping motor
444b. The driven wheel 444d is rotatably provided on the
bracket 450. The synchronous belt 444a is arranged, in
a sleeving manner, between the driving wheel 444c and
the driven wheel 444d. The bearing block 442 is fixed to
the synchronous belt 444a. When the stepping motor
444b rotates, the synchronous belt 444a pulls the sliding
plate 422 to slide up and down along the bracket 450.
[0032] Referring to FIG. 5, in some embodiments, both
of the liquid injection member 431 and the liquid suction
member 441 are provided on the first beam 443. That is,
the first beam 443 can drive the liquid injection member
431 and the liquid suction member 441 to move up and
down. When the bearing block 411 drives the reactor 20
to move to the first station 401, the liquid injection mem-
ber 431 is located just above the reactor 20. In this case,
the sliding plate 442 drives the first beam 443 to move
downwards, the liquid injection member 431 extends into
the reactor 20 to inject the cleaning liquid, and after the
cleaning liquid has been injected, the sliding plate 442
drives the first beam 443 to move upwards to remove the
liquid injection member 431 from the reactor 20. When
the bearing block 411 drives the reactor 20 to move to
the second station 402, the liquid suction member 441
is located just above the reactor 20. In this case, the
sliding plate 442 drives the first beam 443 to move down-
wards, the liquid suction member 441 extends into the
reactor 20 to suck the waste liquid, and after the suction
of the waste liquid is completed, the sliding plate 442
drives the first beam 443 to move upwards, such that the
liquid suction member 441 stretches out and away from
the reactor 20.
[0033] Referring to FIG. 6, in some embodiments, only
the liquid suction member 441 is provided on the first
beam 443. Meanwhile, the liquid injection component
430 further includes a second beam 433, which is fixed
to the bracket 450. The liquid injection member 431 is
provided on the second beam 433. That is, the first beam
443 can drive only the liquid suction member 441 to move
up and down. Therefore, when the bearing block 411
drives the reactor 20 to move to the first station 401, the
liquid injection member 431 is located just above the re-
actor 20. In this case, the liquid injection member 431
cannot move up and down relative to the reactor 20, and
the liquid injection member 431 directly injects the clean-
ing liquid to the reactor 20. When the bearing block 411
drives the reactor 20 to move to the second station 402,
the liquid suction member 441 is located just above the
reactor 20. In this case, the first beam 443 may move up
and down to drive the liquid suction member 441 to ex-
tend into or out of the reactor 20.
[0034] The bound-free device 400 may further include
a mixer configured to oscillate a reaction mixture in the
reactor 20. For example, the mixer may be mounted on
the bracket 450 and correspond to the first station 401.
After the bearing block 411 drives the reactor 20 to move
to the first station 401 and after the liquid injection mem-
ber 431 injects the cleaning liquid into the reactor 20, the

mixer oscillates the reactor 20 through the bearing block
411. Under the action of vibration vortex, the magnetic
particle binder 21 is evenly dispersed and suspended in
the reaction mixture, thus improving the bound-free effect
of the magnetic particle binder 21. Alternatively, the mixer
is mounted on the bearing component 410. That is, the
mixer is directly integrated on the bearing block 411, so
as to enable the mixer to directly oscillate the reactor 20.
[0035] Referring to FIG. 4 to FIG. 6, when the bound-
free device 400 works, description is made by taking an
example where the bearing block 411 is provided with
only three bound-free positions 412 arranged in a straight
line on which the reactors 20 are not placed, and the
three bound-free positions are denoted as a first bound-
free position 412a, a second bound-free position 412b
and a third bound-free position 412c, respectively. When
the bearing block 411 is at the initial station 403, the trans-
ferring device adds the reactor 20 only to the first bound-
free position 412a. Next, the bearing block 411 moves
along the sliding rail 451 from the initial station 403 to the
first station 401 and stops. In this case, the liquid injection
member 431 injects the cleaning liquid to the reactor 20
in the first bound-free position 412a. In the process of
injecting the cleaning liquid, the cleaning liquid has a cer-
tain impact force and flow rate, such that the cleaning
liquid can well flush and wash the magnetic particle bind-
er 21 suspended in the reactor 20. Then, the bearing
block 411 moves along the sliding rail 451 from the first
station 401 to the second station 402 and stops. In this
case, before the suction of the waste liquid, the magnetic
adsorbing component 420 adsorbs the magnetic particle
binder 21 to the inner side wall of the reactor 20. While
the magnetic particle binder 21 in a suspension state
moves and is adsorbed to the reactor 20, the cleaning
liquid also cleans the magnetic particle binder 21. After
the magnetic particle binder 21 is completely adsorbed
to the reactor 20, the liquid suction member 441 moves
downwards to extend into the reactor 20. The liquid suc-
tion member 441 sucks the waste liquid, and the liquid
suction member 441 sucking the waste liquid for the re-
actor 20 on the first bound-free position 412a is denoted
as a first liquid suction member 441a. Because the mag-
netic particle binder 21 has been adsorbed, the liquid
suction member 441 cannot suck the magnetic particle
binder 21. Completion of first injection of cleaning liquid
and first suction of waste liquid by the reactor 20 is defined
as a first round of cleaning, completion of second injection
of cleaning liquid and second suction of waste liquid is
defined as a second round of cleaning, and so on. There-
fore, when the reactor 20 moves from the first station 401
to the second station 402, the reactor 20 may complete
one round of cleaning.
[0036] After the reactor 20 at the first bound-free posi-
tion 412a completes one round of cleaning, the bearing
block 411 continues to directly return from the second
station 402 to the initial station 403. In this case, the re-
actor 20 at the first bound-free position 412a remains. At
the same time, the transferring device adds the reactor
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20 only to the second bound-free position 412b. Thus,
the reactors 20 are placed on both of the first bound-free
position 412a and the second bound-free position 412b
on the bearing block 411. Next, the bearing block 411
drives two reactors 20 to move from the initial station 403
to the first station 401 and stop. In this case, two liquid
injection members 431 inject the cleaning liquid to the
two reactors 20, respectively. The cleaning liquid cleans
the magnetic particle binder 21 as above, which is not
described in detail. Then, the bearing block 411 moves
along the sliding rail 451 from the first station 401 to the
second station 402 and stops. In this case, the magnetic
adsorbing component 420 adsorbs the magnetic particle
binders 21 in the two reactors 20. Upon completion of
the adsorption, the two liquid suction members 441 suck
the waste liquid, respectively. It should be emphasized
that, for the reactor 20 in the first bound-free position
412a, the liquid suction member 441 is still the first liquid
suction member 441a used in the first round of cleaning.
That is, the same liquid suction member 441 is used to
suck waste liquid for the reactor 20 at the same bound-
free position 412. For the reactor 20 in the second bound-
free position 412b, the liquid suction member 441 that
sucks waste liquid for it is denoted as a second liquid
suction member 441b. So far, the reactor 20 in the first
bound-free position 412a has completed the second
round of cleaning, while the reactor 20 in the second
bound-free position 412b has completed the first round
of cleaning.
[0037] The bearing block 411 continues to directly re-
turn from the second station 402 to the initial station 403.
In this case, the reactors 20 in the first bound-free position
412a and the second bound-free position 412b remain.
At the same time, the transferring device adds the reactor
20 to only the third bound-free position 412c. Thus, the
reactors 20 are placed on the first bound-free position
412a, the second bound-free position 412b, and the third
bound-free position 412c on the bearing block 411. Next,
the bearing block 411 drives three reactors 20 to move
from the initial station 403 to the first station 401 and stop.
In this case, three liquid injection members 431 inject
cleaning liquid to the three reactors 20 respectively.
Then, the bearing block 411 moves along the sliding rail
451 from the first station 401 to the second station 402
and stops. In this case, the first liquid suction member
441a is still used to suck waste liquid for the reactor 20
in the first bound-free position 412. At the same time, the
second liquid suction member 441b is used to suck waste
liquid for the reactor 20 in the second bound-free position
412. The liquid suction member 441 sucking waste liquid
for the reactor 20 in the third bound-free position 412c is
denoted as a third liquid suction member 441c. It is en-
sured that the same liquid suction member 441 is used
to suck waste liquid for the reactor 20 at the same bound-
free position 412. So far, the reactor 20 in the first bound-
free position 412a has completed the third round of clean-
ing, the reactor 20 in the second bound-free position 412b
has completed the second round of cleaning, and the

reactor 20 in the third bound-free position 412c has just
completed the first round of cleaning.
[0038] The bearing block 411 continues to directly re-
turn from the second station 402 to the initial station 403.
It is assumed that the cleaning is completed when the
reactor 20 completes the third round of cleaning (that is,
three rounds of cleaning). In this case, the transferring
device removes the reactor 20 in the first bound-free po-
sition 412a that has been completely cleaned from the
first bound-free position 412a. If the bearing block 411 is
provided with a dispensing position 413, the transferring
device then transfers the reactor 20 from the first bound-
free position 412a to the dispensing position 413. Mean-
while, the transferring device adds a new to-be-cleaned
reactor 20 to the empty first bound-free position 412a.
Next, the bearing block 411 moves to the first station 401,
the injection member 432 injects the signal reagent to
the reactor 20 located in the dispensing position 413, and
at the same time, three liquid injection members 431 in-
ject the cleaning liquid to three reactors 20. Then, the
bearing block 411 directly returns to the initial station 403
after moving to the second station 402 to suck waste
liquid. In this case, the reactor 20 in the first bound-free
position 412a has just completed the first round of clean-
ing, the reactor 20 in the second bound-free position 412b
has just completed the third round of cleaning, and the
reactor 20 in the third bound-free position 412c has just
completed the second round of cleaning. Therefore, first-
ly, the transferring device transfers the reactor 20 in the
dispensing position 413 to which the signal reagent has
been added to the measuring device 500 for signal meas-
urement or the incubation device 300 for signal incuba-
tion. Secondly, the transferring device transfers the re-
actor 20 in the second bound-free position 412b that has
completed three rounds of cleaning to a new empty dis-
pensing position 413. Finally, the transferring device
places a new to-be-cleaned reactor 20 in the just empty
second bound-free position 412b.
[0039] Therefore, according to the above laws of
movement and cleaning, the bearing block 411 drives
the reactor 20 to slide back and forth between the initial
station 403, the first station 401, and the second station
402, such that the reactor 20 at the initial station 403 that
has reached a set number round of injection of cleaning
liquid and suction of waste liquid (that is, reached a set
number of rounds of cleaning) is removed from the
bound-free position 412 of the bearing block 411, "a set
round of injection of cleaning liquid and suction of waste
liquid" is hereinafter referred to as "a set round of clean-
ing", and the reactor 20 not reaching the set round of
cleaning continuously moves with the bearing compo-
nent 410. At the same time, the new to-be-cleaned reac-
tor 20 is moved into the bound-free position 412 of the
bearing block 411. According to requirements of actual
analysis performance, the number of rounds of cleaning
can be flexibly determined. The set number of rounds of
cleaning may be three, four, five, six or more to achieve
a balance between an optimal bound-free effect and
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maximum cleaning efficiency.
[0040] For different rounds of cleaning of the same re-
actor 20, the same liquid suction member 441 is always
used to suck the waste liquid. When the liquid suction
member 441 completes suction of waste liquid in a pre-
vious round (the Nth round) of cleaning, since the liquid
suction member 441 is immersed in a suspension of the
reactor 20, the liquid suction member 441 carries residual
liquid waste with a relatively high concentration after the
liquid suction member 441 leaves the reactor 20. When
the liquid suction member 441 completes suction of
waste liquid in the next round (the N+1th round) of clean-
ing, since the magnetic particle binder 21 has been sub-
ject to the Nth round of cleaning, the concentration of the
waste liquid in the reactor 20 is relatively low, and the
liquid suction member 441 carries residual liquid waste
with a relatively low concentration. After the liquid suction
member 441 completes suction of waste liquid in the
round (the N+2th round) after next of cleaning, the liquid
suction member 441 carries residual liquid waste with a
relatively lower concentration. Therefore, with the in-
crease of the number of rounds of cleaning, the concen-
tration of the residual liquid waste carried on the liquid
suction member 441 may be ignored, which may not
cause residual contamination to the next round of suction
of waste liquid, thus improving the bound-free effect and
analysis performance. For the conventional mode in
which the waste liquid is sucked for a plurality of different
reactors 20 through the same liquid suction members
441, the high-concentration waste liquid carried by the
liquid suction member 441 in a previous reactor 20 may
enter into a following reactor 20, thereby affecting the
bound-free effect of the following reactor 20.
[0041] Not only three, but also four, five or even more
bound-free positions 412 may be provided on the bearing
block 411. Part of the reactors 20 in two adjacent bound-
free positions 412 differ by one round of cleaning. That
is, when the reactor 20 in the Nth bound-free position 412
completes the Mth round of cleaning, the reactor 20 in
the N+1th bound-free position 412 completes the M-1th

round of cleaning. In other words, the rector 20 first
placed in the bound-free position 412 is cleaned one
more round than the rector 20 next placed in the bound-
free position 412. After the bearing block 411 moves be-
tween the first station 401 and the second station 402 a
number of times that is greater than a set number of
rounds, when the bearing block 411 directly arrives at
the initial station 403 from the second station 402, one
reactor 20 is definitely removed from the bound-free po-
sition 412 because it has reached the set number of
rounds of cleaning, and at the same time, a new to-be-
cleaned reactor 20 may be moved into the bound-free
position 412. Therefore, the reactors 20 that have been
cleaned may be constantly removed from the bound-free
position 412 from the initial station 403, and new to-be-
cleaned reactors 20 may be constantly moved into the
bound-free position 412 from the initial station 403, so
as to implement "metabolism" between the reactors 20

that have been cleaned and the new to-be-cleaned re-
actors 20, finally achieving continuous circulation clean-
ing of the reactors 20 by the bound-free device 400.
[0042] In some embodiments, the initial station 403 of
the bound-free device 400 may be omitted. That is, the
bound-free device 400 is only provided with a first station
401 and a second station 402. When the reactor 20 has
been cleaned, it can be directly removed from the bound-
free position 412 on the bearing block 411 from the first
station 401 or the second station 402.
[0043] In some embodiments, the measuring device
500 includes a measuring chamber 510 and a photode-
tector 520. The measuring chamber 510 is a lightproof
measuring darkroom, and the photodetector 520 is
mounted on the measuring chamber 510. The measuring
chamber 510 is provided with a measuring position 511.
A cleaned reactor 20 to which a signal reagent is added
is placed in the measuring position 511. When the signal
reagent reacts with the magnetic particle binder 21 and
emits light, the photodetector 520 may detect an optical
signal in the reactor 20 and measure and analyze the
magnetic particle binder 21 according to the optical sig-
nal.
[0044] When the immunoassay analyzer 10 is turned
on, the following is an example to illustrate one of its
working modes. Firstly, the supply device 100 sorts and
buffers empty and clean reactors 20. Then, the transfer-
ring device transfers the reactor 20 on the supply device
100 to the incubation position 311 of the incubation de-
vice 300, the sampling device adds a sample and a target
reagent on the storage device 200 to the reactor 20 in
the incubation position 311, and the incubation device
300 heats and incubates the reactor 20 that has con-
tained the sample and the target reagent for a set period
of time. Next, the transferring device transfers the reactor
20 that has been incubated onto the bound-free device
400, and after cleaning the reactor 20, the bound-free
device 400 can continuously add the signal reagent into
the reactor 20 that has been cleaned. Finally, the trans-
ferring device transfers the cleaned reactor 20 to which
the signal reagent is added to the measuring chamber
510 for measurement analysis.
[0045] Referring to FIG. 7, the present disclosure fur-
ther provides a bound-free method. The bound-free
method can clean magnetic particle binders 21 in the
reactors 20 through the bound-free device 400, which
mainly includes the following steps:
[0046] In S810, cleaning liquid is injected into a reactor
20 at a first station 401.
[0047] In S820, a magnetic particle binder 21 in the
reactor 20 at a second station 402 is adsorbed onto an
inner side wall of the reactor 20, and waste liquid is
sucked for the reactor 20 through a liquid suction member
441.
[0048] In S830, a bearing component 410 drives the
reactors 20 to cyclically reciprocate between the first sta-
tion 401 and the second station 402, such that injection
of cleaning liquid and suction of waste liquid are per-
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formed alternately for the reactors 20, and the waste liq-
uid is sucked for the same reactor 20 through the same
liquid suction member 441.
[0049] In S840, the reactors 20 for which injection of
cleaning liquid and suction of waste liquid have been per-
formed a set number of rounds are removed from the
bound-free positions 412 of the bearing component 410,
while the reactors 20 for which injection of cleaning liquid
and suction of waste liquid are not performed the set
number of rounds continuously move with the bearing
component 410, and new reactors 20 for which injection
of cleaning liquid and suction of waste liquid are not per-
formed are moved into the bound-free positions 412 of
the bearing component 410.
[0050] When the reactor 20 is at the first station 401,
the cleaning liquid may be injected into the reactor 20
through the liquid injection member 431, so as to clean
the magnetic particle binder 21 with the cleaning liquid.
When the reactor 20 is at the second station 402, before
the waste liquid is sucked by the liquid suction member
441, the magnetic particle binder 21 is adsorbed onto the
inner side wall of the reactor 20, thus avoiding a loss
caused by the withdrawal of the magnetic particle binder
21 during the suction of the waste liquid, which will affect
the analysis performance. After the reactors 20 recipro-
cate multiple times between the first station 401 and the
second station 402, injection of the cleaning liquid and
suction of waste liquid may be alternately performed for
the reactors 20, so as to form multiple rounds of cleaning.
During each round of cleaning, the waste liquid is sucked
for the same reactors 20 through the same liquid suction
members 441. With the increasing of the round of clean-
ing for the reactors 20, the concentration of residual
waste liquid carried on the liquid suction members 441
gradually decreases, which prevents the liquid suction
members 441 from forming residual contamination for
the reactors 20.
[0051] In some embodiments, the bearing component
410 drives the reactors 20 to cyclically reciprocate se-
quentially between the initial station 403, the first station
401, and the second station 402. That is, the initial station
403 serves as a buffer station. When the bearing com-
ponent 410 moves to the initial station 403, the reactors
20 for which the number of rounds of cleaning has been
set are removed from the bound-free positions 412, and
new to-be-cleaned reactors 20 are moved into the bound-
free positions 412. In order to improve the cleaning effi-
ciency, the bearing component 410 moves on the same
linear trajectory between the initial station 403, the first
station 401, and the second station 402. That is, the bear-
ing component 410 linearly moves between the initial sta-
tion 403, the first station 401, and the second station 402.
The same reactors 20 for which three or four rounds of
injection of cleaning liquid and suction of waste liquid
have been performed are removed from the bearing com-
ponent 410. That is, the reactors 20 after three or four
rounds of cleaning have been cleaned.
[0052] In some embodiments, the magnetic particle

binders 21 in the reactors 20 are adsorbed through a
permanent magnet unit 422, such that magnetic lines of
force of the permanent magnet unit 422 uniformly cover
a plurality of bound-free positions 412 on the bearing
component 410 at the second station 402, and the per-
manent magnet unit 422 can adsorb the magnetic particle
binder 21 in each reactor 20. When the bearing compo-
nent 410 is at the second station 402, a distance between
the permanent magnet unit 422 and the bearing compo-
nent 410 is changed to adjust an adsorption range or
adsorption shape of the magnetic particle binder 21 on
the reactor 20. According to a requirement of an actual
situation, a reasonable distance between the permanent
magnet unit 422 and the bearing component 410 can be
finally formed by balancing a loss risk and a bound-free
effect of the magnetic particle binder 21.
[0053] In some embodiments, when a set number of
rounds of injection of cleaning liquid and suction of waste
liquid have been performed for a reactor 20, the reactor
20 is transferred from the bound-free position 412 of the
bearing component 410 to the dispensing position 413
of the bearing component 410, and a signal reagent is
injected to the reactor 20 in the dispensing position 413
at the first station 401. This adds a use function of the
bound-free device 400, making the structure of the
bound-free device 400 more compact.
[0054] Referring to FIG. 8, the present disclosure fur-
ther provides a sampling analysis method, which in-
cludes the following steps:
[0055] In S910 of supplying: a supply device 100 sorts
vacant reactors 20.
[0056] In S920 of sampling: a sampling device 600
adds a sample and a target reagent to the vacant reactors
20.
[0057] In S940 of incubation: an incubation device 300
heats the reactors 20 containing the sample and the tar-
get reagent for a set period of time.
[0058] In S950 of cleaning: a bound-free device 400
cleans magnetic particle binders 21 in the reactors 20.
[0059] In S980 of measurement: a measuring device
500 measures the amount of luminescence of the reac-
tors 20 treated by the bound-free method and with the
signal reagent added.
[0060] In some embodiments, prior to the incubation
step, a mixing step (S930) is performed for the reactors
20 containing the sample and the target reagent after
sampling. That is, the sample and the target reagent are
mixed through a mixing device 700 and then are incu-
bated, so as to improve the incubation effect. Prior to the
measurement step, the reactors are treated by a step of
adding a signal reagent (S960), and the reactors 20 con-
taining the signal reagent are heated for a set period of
time, that is, a signal incubation step (S970) is performed
for the reactors 20 containing the signal reagent and the
magnetic particle binder 21. During signal incubation, the
incubation device 300 heats the reactors 20, so as to
improve the analysis performance. In the sampling step,
the sample and the target reagent are sucked simulta-
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neously through a sampling steel needle, which can sim-
plify the structure of the bound-free device 400 and re-
duce costs.
[0061] In the incubation step, the incubation time is ap-
proximately about 5 to 60 minutes. In some embodi-
ments, the incubation step may further include following
sub-steps:

First incubation: the reactors 20 containing the sam-
ple and a first-type target reagent are heated for a
set period of time.
Second incubation: a second-type target reagent is
added to the reactors 20 after first incubation and
then the reactors 20 are heated for a set period of
time.

[0062] When the incubation step includes two sub-
steps of first incubation and second incubation, that is,
after the supplying step and the sampling step and prior
to the cleaning step, the two target reagents are added
to the reactors 20 in twice. Each time a target reagent is
added, the reactors 20 are heated for incubation by the
incubation device 300.
[0063] In some embodiments, the sample analysis
method further includes the following steps:
The reactors 20 after the first incubation are treated with
the steps in the first bound-free method.
[0064] Second incubation is performed for the reactors
20 treated with the steps in the first bound-free method.
[0065] The reactors 20 after the second incubation are
treated with the steps in the second bound-free method.
[0066] Specifically, after the reactors 20 undergo the
supply step and the sampling step, firstly, the incubation
device 300 performs the first incubation on the reactors
20, next, the first cleaning is performed on the reactors
20 after the first incubation through the bound-free device
400, a second-type target reagent is added after the first
cleaning, then the reactors 20 after the first cleaning and
with the second-type target reagent added are trans-
ferred to the incubation device 300 for the second incu-
bation, then the second cleaning is performed on the re-
actors 20 after the second incubation through the bound-
free device 400, and finally a signal reagent is added to
the reactors 20 after the second cleaning and the reactors
are sent to the measuring device 500 for measurement.
[0067] Technical features of the above embodiments
may be arbitrarily combined. For the sake of brevity, not
all possible combinations of the technical features in the
above embodiments are described. However, provided
that there is no contradiction in the combinations of the
technical features, the combinations should be consid-
ered as the scope of the disclosure of the specification.
[0068] The above embodiments express only several
implementations of the present disclosure, and the de-
scriptions thereof are relatively specific and detailed, but
they cannot be interpreted as limitations on the scope of
the invention patent. It should be pointed out that, for
those of ordinary skill in the art, a number of transforma-

tions and improvements can be made with departing from
the idea of the present disclosure, all of which belong to
the protection scope of the present disclosure. Therefore,
the protection scope of the invention patent should be
subject to the appended claims.

Claims

1. A bound-free device configured to clean a magnetic
particle binder in a reactor and remove an unbound
composition in the reactor, and having a first station
and a second station, the bound-free device com-
prising a bracket, and a bearing component, a mag-
netic adsorbing component, a liquid injection com-
ponent, and a liquid suction component that are pro-
vided on the bracket, wherein
the bearing component is provided on the bracket
and is capable of reciprocating between the first sta-
tion and the second station, and the bearing compo-
nent is provided with at least one bound-free position
configured to place the reactor;
the magnetic adsorbing component is provided ad-
jacent to the second station and configured to adsorb
the magnetic particle binder;
the liquid injection component comprises a liquid in-
jection member configured to inject cleaning liquid
into the reactor at the first station;
the liquid suction component comprises liquid suc-
tion members that are in one-to-one correspondence
with the bound-free positions, the liquid suction
members are movable relative to the bracket to ex-
tend into or out of the reactor, and the liquid suction
members are configured to suck waste liquid from
the reactor at the second station; and
when the reactor follow the bearing component to
reciprocate between the first and second stations for
a plurality of times, the waste liquid is sucked for the
same reactor by the same liquid suction member.

2. The bound-free device according to claim 1, wherein
the magnetic adsorbing component comprises at
least one permanent magnet unit, when the bearing
component is at the second station, all of the perma-
nent magnet units have orthographic projections on
the bearing component, and in an arrangement di-
rection of the bound-free positions, the orthographic
projections cover all of the bound-free positions.

3. The bound-free device according to claim 2, wherein
in the arrangement direction of the bound-free posi-
tions, the orthographic projections of the at least one
permanent magnet unit on the bearing component
cover at least two bound-free positions.

4. The bound-free device according to claim 2, wherein
the permanent magnet unit comprises a permanent
magnet, and one magnetic pole of the permanent
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magnet is arranged toward the bearing component.

5. The bound-free device according to claim 2, wherein
the permanent magnet unit comprises two perma-
nent magnets stacked on each other, and magnetic
poles of the two permanent magnets arranged to-
ward the bearing component are opposite in polarity.

6. The bound-free device according to claim 2, wherein
the magnetic adsorbing component further compris-
es a mounting frame, the mounting frame is provided
with an accommodating cavity, and the permanent
magnet unit is received in the accommodating cavity.

7. The bound-free device according to claim 1, wherein
the liquid suction component further comprises a
sliding plate and a first beam, the sliding plate is in
sliding fit with the bracket, the first beam is connected
to the sliding plate, and the liquid injection member
and the liquid suction member are both provided on
the first beam.

8. The bound-free device according to claim 1, wherein
the liquid suction component further comprises a
sliding plate and a first beam, the sliding plate is in
sliding fit with the bracket, the first beam is connected
to the sliding plate, the liquid suction member is pro-
vided on the first beam, the liquid injection compo-
nent further comprises a second beam fixed to the
bracket, and the liquid injection member is provided
on the second beam.

9. The bound-free device according to claim 7 or 8,
wherein the liquid suction component further com-
prises a belt transmission unit provided on the brack-
et, the belt transmission unit comprises a synchro-
nous belt, and the sliding plate is fixed to the syn-
chronous belt.

10. The bound-free device according to claim 1, further
comprising a mixer configured to oscillate liquid in
the reactor, the mixer being mounted on the bracket
and corresponding to the first station; or the mixer
being mounted on the bearing component.

11. The bound-free device according to claim 1, wherein
the bearing component is further provided with a dis-
pensing position configured to place the reactor with
cleaned magnetic particle binder, the liquid injection
component further comprises an injection member
capable of injecting a signal reagent into the reactor
in the dispensing position when the bearing compo-
nent is at the first station.

12. The bound-free device according to claim 1, wherein
the bearing component comprises an integrally
formed bearing block in sliding fit with the bracket,
and the bound-free positions are accommodating

holes provided on the bearing block.

13. The bound-free device according to claim 12, where-
in the bearing component further comprises a belt
transmission unit provided on the bracket, the belt
transmission unit comprises a synchronous belt, and
the bearing block is fixed to the synchronous belt.

14. The bound-free device according to claim 12, where-
in the accommodating holes are arranged on the
same straight line whose extension direction is per-
pendicular to a sliding direction of the bearing block,
the liquid injection member and the liquid suction
member are arranged on different straight lines, and
straight lines arranged by the accommodating holes,
the liquid injection member, and the liquid suction
member are parallel to each other.

15. The bound-free device according to claim 1, further
having an initial station, the bearing component be-
ing capable of sliding between the initial station, the
first station, and the second station, when the bear-
ing component is at the initial position, the reactor
being capable of moving into or out of the bearing
component.

16. The bound-free device according to claim 15, where-
in a motion trajectory of the bearing component be-
tween the initial station, the first station, and the sec-
ond station is a straight line.

17. A bound-free device configured to clean a magnetic
particle binder in a reactor and remove an unbound
composition in the reactor, the bound-free device
comprising a bracket, and a bearing component, a
magnetic adsorbing component, a liquid injection
component, and a liquid suction component that are
provided on the bracket, wherein
the bearing component is provided with at least one
bound-free position configured to place the reactor;
the magnetic adsorbing component is configured to
the adsorb magnetic particle binder in the reactor;
the liquid injection component comprises a liquid in-
jection member configured to inject cleaning liquid
into the reactor;
the liquid suction component comprises liquid suc-
tion members that are in one-to-one correspondence
with the bound-free positions, the liquid suction
members are movable relative to the bracket to ex-
tend into or out of the reactor and are configured to
suck waste liquid from the reactor, and the waste
liquid is sucked for the same reactor by the same
liquid suction member; and
the magnetic adsorbing component comprises at
least one permanent, all of the permanent magnet
units have orthographic projections on the bearing
component, and in an arrangement direction of the
bound-free positions, the orthographic projections

21 22 



EP 3 845 321 A1

13

5

10

15

20

25

30

35

40

45

50

55

cover all of the bound-free positions.

18. The bound-free device according to claim 17, where-
in in the arrangement direction of the bound-free po-
sitions, the orthographic projections of the at least
one permanent magnet unit on the bearing compo-
nent cover at least two bound-free positions.

19. An immunoassay analyzer comprising the bound-
free device according to any one of claims 1 to 18.
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