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Description

[0001] The disclosure relates to an isolation and col-
lection system, and more particularly to an automatic cell
isolation and collection system.

[0002] Forresearch purpose or medical procedure, of-
tentimes it is required to separate a specific type of cells
from a tissue taken from a living body for further analysis
or for performing a biopsy. Referring to Figure 1, a con-
ventional cell isolation and collection method includes
the follow steps: a sample preparing step 101 in which a
tissue sample is prepared, a crushing step 102 in which
the tissue sample is crushed, a centrifuging step 103 in
which the crushed tissue sample is aliquoted into a
number of centrifuge tubes and is centrifuged, a collect-
ing step 104 in which pelletin each of the centrifuge tubes
is collected, a first adding step 105 in which the pellet of
each centrifuge tube is transferred into another centrifuge
tube and a solution containing antibody-conjugated mag-
netic beads is added thereinto, a mixing step 106 in which
the pellets and the solution are fully mixed so as to con-
jugate the target cells with the beads, a first magnetically
attracting step 107 in which a magnetically attractive
force is provided to move the beads conjugated with the
target cells to bottom parts of the centrifuge tubes, a re-
moving step 108 in which the supernatant is removed
from each of the centrifuge tubes, a second adding step
109 in which an enzyme solution is added to break the
conjugation between the beads and the target cells, a
second magnetically attracting step 110 in which the
magnetically attractive force is provided to magnetically
attract the beads and the target cells are then moved into
different centrifuge tubes, and a centrifuging and collect-
ing step 111 in which a cycle of centrifuging the target
cells, removing supernatants, and adding buffer for mix-
ing is repeated for a number of times.

[0003] The above-mentioned cell isolation and collec-
tion method is relatively complicated, and at least part of
the operation in each of the steps is performed by a hu-
man operator, which is attention demanding.

[0004] In addition, the purity of the target cells may be
adversely affected by human operator error, and the ef-
ficiency of the entire operation is relatively low.

[0005] US2009/275073 A1 discloses a diagnosis de-
vice comprising a cutter for chopping tissue slices to sus-
pend the tissue. The suspension is aspirated and dis-
charged in a reservoir of a centrifugal separator through
an aspiration line.

[0006] Therefore, an object of the disclosure is to pro-
vide an automatic cell isolation and collection system that
can alleviate at least one of the drawbacks of the prior art.
[0007] According to the presentinvention, there is pro-
vided an automatic cell isolation and collection system
according to claim 1.

[0008] According to the disclosure, the automatic cell
isolation and collection system is adapted for sorting out
target cells from a sample. The automatic cell isolation
and collection system includes a crush module, a centri-
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fuge module, a transport module, and a control unit.
[0009] The crush module includes a container that de-
fines an accommodating space adapted for receiving the
sample therein, and a crusher that is removably disposed
in the accommodating space and that is for crushing the
sample.

[0010] The centrifuge module is spaced apart from the
crush module, and includes a centrifuge seat, a plurality
of spaced-apart centrifuge tubes that are disposed on
the centrifuge seat, and a magnetic mechanism that is
spaced apart from the centrifuge seat, and that provides
a magnetically attractive force to at least one of the cen-
trifuge tubes.

[0011] The transport module is disposed along a path
between the crush module and the centrifuge module,
and includes a movable connecting seat, and a pipettor
that is co-movably connected to the connecting seat and
that is for transferring of the sample and for transferring
of a reagent to the centrifuge tubes.

[0012] The control unit is in electrical communication
with the crush module, the centrifuge module, and the
transport module, and controls crushing operation of the
crush module, transport of the sample via the transport
module after the sample is crushed by the crush module,
centrifugation of the centrifuge module, and operation of
the magnetic mechanism for providing the magnetically
attractive force.

[0013] Other features and advantages of the disclo-
sure will become apparent in the following detailed de-
scription of the embodiment with reference to the accom-
panying drawings, of which:

Figure 1 is a flowchart illustrating a conventional
method for cell isolation and collection;

Figure 2 is a perspective view illustrating an embod-
iment of an automatic cell isolation and collection
system according to the disclosure;

Figure 3 is a schematic diagram illustrating relation-
ship between components of the embodiment;
Figure 4 is an enlarged perspective view illustrating
a crush module of the embodiment;

Figure 5 is an enlarged perspective view illustrating
a centrifuge module of the embodiment;

Figure 6 is an enlarged perspective view illustrating
a transport module and a consumable module of the
embodiment;

Figure 7 is a flowchart illustrating steps of a cell iso-
lation and collection process using the embodiment;
Figures 8 to 10 are fragmentary schematic views il-
lustrating operation of the embodiment;

Figure 11 is a fragmentary schematic top view illus-
trating operations of the transport module and the
centrifuge module of the embodiment; and

Figures 12 and 13 are schematic views illustrating
operation of a magnetic mechanism of the centrifuge
module of the embodiment.

[0014] Referring to Figures 2 to 4, an embodiment of
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an automatic cell isolation and collection system accord-
ing to the disclosure is adapted for sorting out target cells
92 (see Figures 12 and 13) from a sample. It should be
noted that the sample exemplified in this embodiment is
a tissue sample directly taken from a living body, and the
target cells 92 exemplified in this embodiment are stem
cells. However, the application of the automatic cell iso-
lation and collection system ofthe disclosure is not limited
thereto.

[0015] The automatic cell isolation and collection sys-
tem includes a crush module 2, a centrifuge module 3, a
transport module 4, a consumable module 5, a housing
6, an operating interface 7, and a control unit 8. The crush
module 2 and the centrifuge module 3 are spaced apart
from each other in a first direction (L1).

[0016] The crush module 2 includes a movable plat-
form 21 that is operable to move in the first direction (L1),
a container 22 that is disposed on the movable platform
21 and that defines an accommodating space 220 adapt-
ed for receiving the sample therein, and a crusher 23 that
is removably disposed in the accommodating space 220
and that is for crushing the sample. The crusher 23 in-
cludes a rotor 231, a drive shaft 232 driven rotatably by
therotor 231, and a blade 233 disposed on the drive shaft
232 and configured to crush the sample when the drive
shaft 232 is rotated.

[0017] Referring to Figures 2, 3, and 5, the centrifuge
module 3 includes a centrifuge seat 31, a plurality of
spaced-apart centrifuge tubes 32 that are symmetrically
disposed on the centrifuge seat 31, a step motor 33 that
is connected to the centrifuge seat 31 and that is in elec-
trical communication with the control unit 8, and a mag-
netic mechanism 34 that is spaced apart from the cen-
trifuge seat 31 and that provides a magnetically attractive
force to at least one of the centrifuge tubes 32. In this
embodiment, the magnetic mechanism 34 is a perma-
nentmagnet, andis operable by the control unit 8 to move
between a magnetically attracted position, where the
magnetic mechanism 34 is proximate to the at least one
of the centrifuge tubes 32 so as to provide the magneti-
cally attractive force to the at least one of the centrifuge
tubes 32, and a magnetically non-attracted position,
where the magnetic mechanism 34 is distal from the at
least one of the centrifuge tubes 32. In other modification
of this embodiment, the magnetic mechanism 34 may be
an electromagnet that is operable by the control unit 8 to
generate the magnetically attractive force.

[0018] Referring to Figures 2 and 6, the transport mod-
ule 4 is disposed along a path in the first direction (L1)
between the crush module 2 and the centrifuge module
3. The transport module 4 includes a linear rail 41 that
extends in thefirst direction (L1) and that is located above
the crush module 2 and the centrifuge module 3, a mov-
able connecting seat 42 that is disposed on and slidable
along the linear rail 41, and a pipettor 43 that is co-mov-
ably connected to the connecting seat 42 and that is for
transferring of the sample and for transferring ofareagent
to the centrifuge tubes 32. More specifically, the pipettor
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43 is co-movable with the connecting seat 42 in the first
direction (L1), and the pipettor 43 is movable reciprocate-
ly relative to the linear rail 41 in a second direction (L2)
which is transverse to the first direction (L1).

[0019] The consumable module 5is disposed between
the crush module 2 and the centrifuge module 3, is lo-
cated under the transport module 4, and includes a tip
case 51 and a plurality of pipette tips 52. The tip case 51
is formed with a plurality of tip-receiving holes 511 facing
upward, and a disposal space 512 spaced apart from the
tip-receiving holes 511. Each of the pipette tips 52 is dis-
posed in a corresponding one of the tip-receiving holes
511, and fits on the pipettor 43. In order to prevent cross
contamination of the sample and reagents used during
the isolation and collection process which may undesir-
ably affect yield of the process, each of the pipette tips
52 is disposed in the disposal space 512 for disposal
once it is used.

[0020] The housing 6 defines a closed space 600 in
which the crush module 2, the transport module 4, the
centrifuge module 3, and the consumable module 5 are
disposed, so as to eliminate the introduction of microor-
ganisms and other contaminants during a cell isolation
and collection process. In actual practice, the housing 6
may be configured to be aseptic. It is worth mentioning
that only a frame part of the housing 6 is shown in the
figures for the sake of clarity. The automatic cell isolation
and collection system is a closed system in this embod-
iment.

[0021] The operating interface 7 is disposed on the
housing 6 and electrically communicates with the control
unit 8.

[0022] The control unit 8 is in electrical communication
with the crush module 2, the centrifuge module 3, and
the transport module 4. The control unit 8 controls crush-
ing operation of the crush module 2, transport of the sam-
ple via the transport module 4 after the sample is crushed
by the crush module 2, centrifugation of the centrifuge
module 3, and operation of the magnetic mechanism 34
for providing the magnetically attractive force.

[0023] Referring to Figure 7, a cell isolation and col-
lection process using the embodiment is described in de-
tail in the following. The process includes a separating
step 901, a collecting step 902, and a sorting step 903.
[0024] Referring to Figures 4, 7, and 8, in the separat-
ing step 901, first the sample is placed in the accommo-
dating space 220 of the container 22, and the rotor 231
is actuated by the control unit 8 to drive rotation of the
drive shaft 232 and the blade 233 to crush the sample.
Subsequently, the pipettor 43 is moved along the linear
rail 41 to a position directly above the consumable mod-
ule 5 (see Figure 9), and then is moved downward so
that one of the pipette tips 52 is fitted on the pipettor 43.
Next, a buffer solution is added into the accommodating
space 220 using the pipettor 43. Upon addition of the
buffer solution, part of the crushed tissue sample at-
tached to the blade 233 can be washed down for removal
from the blade 233, and a sample solution containing the
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crushed tissue sample and the buffer solution is obtained.
At this time, the pipette tip 52 on the pipettor 43, which
is used to transfer the buffer solution into the accommo-
dating space 220, is disposed in the disposal space 512
of the tip case 51, and another one of the pipette tips 52
is fitted onto the pipettor 43 to transfer the sample solution
to one of the centrifuge tubes 32 of the centrifuge module
3.

[0025] It is worth mentioning that in this embodiment,
the buffer solution is normal saline, but is not limited
thereto as long as the buffer solution can provide stability
to the crushed sample and does not adversely affect the
physical and chemical properties of the sample. In addi-
tion, a new pipette tip 52 of the consumable module 5 is
used each time when adding a reagent or transferring
the sample using the pipettor 43 so as to prevent cross
contamination that may lead to unexpected result. In the
following, the steps of disposing a used pipette tip 52 to
the disposal space 512 and fitting the pipettor 43 with a
new pipette tip 52 from the tip case 51 are not described
in detail for the sake of clarity.

[0026] Referring to Figures 3, 7, and 10, in the collect-
ing step 902, the centrifuge seat 31 is operated to rotate
(i.e., centrifuging) to separate lipid in the sample solution.
Since lipid has a lower density than the target cells 92,
the target cells 92 form a pellet at a bottom of each of
the centrifuge tubes 32 after centrifuging. The pellet in
each centrifuge tube 32 is transferred to another centri-
fuge tube 32 by using the pipettor 43.

[0027] It should be noted that since the pipettor 43 can
only be moved in thefirst direction (L1), whenever content
in any one of the centrifuge tubes 32 is to be transferred
using the pipettor 43, the control unit 8 controls the rota-
tion of the step motor 33 so that the centrifuge tubes 32
are moved to positions that can be operated by the pi-
pettor 43, as illustrated in Figure 11.

[0028] Referring to Figures 9 and 10, a hypotonic so-
lution is added to the centrifuge tubes 32 containing the
target cells 92 and then is mixed by pipetting action so
that red blood cells in the sample are ruptured due to
osmotic pressure. Afterwards, centrifugation is per-
formed and the pellet containing the target cells 92 in
each centrifuge tube 32 is transferred to another centri-
fuge tube 32 by using the pipettor 43 under the operation
of the step motor 33.

[0029] At this time, each centrifuge tube 32 still con-
tains cells other than the target cells 92. In order to isolate
the target cells 92, a sorting step 903 is performed. First,
a solution containing antibody-conjugated magnetic
beads 91 is added into the centrifuge tubes 32 containing
the target cells 92 by using the pipettor 43, and repeated
pipetting action is performed for uniformly mixing the
beads 91 and the target cells 92 so that the beads 91
can be conjugated to the target cells 92. Since the fea-
tures of this disclosure does not reside in the conjugation
of the magnetic beads 91 and the target cells 92, further
details of the same are not provided herein for the sake
of brevity.
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[0030] Subsequently, the control unit 8 controls move-
ment of the magnetic mechanism 34 from the magneti-
cally non-attracted position to the magnetically attracted
position, so as to provide the magnetically attractive force
to the centrifuge tubes 32 containing the target cells 92.
As shown in Figure 12, the target cells 92 move together
with the beads 91 to a side of the centrifuge tubes 32
proximate to the magnetic mechanism 34 due to the mag-
netic attractive force. At this time, solution in the centri-
fuge tubes 32 can be removed using the pipettor 43 with
the target cells 92 conjugated with the beads 91 being
attracted to and staying at the side of the centrifuge tube
32. Subsequently, an enzyme solution for breaking the
conjugation between the target cells 92 and the beads
91 is added to the centrifuge tubes 32 using the pipettor
43, and then the magnetic mechanism 34 is moved back
to the magnetically non-attracted position before a re-
peated pipetting action is performed for mixing and
breaking the conjugation between the target cells 92 and
the beads 91. Afterwards, the magnetic mechanism 34
is moved to the magnetically attracted position again to
magnetically attract the beads 91 to the side of the cen-
trifuge tubes 32, and solution containing the target cells
92 in each centrifuge tube 32 can be transferred to a
centrifuge tube 32 using the pipettor 43, which is then
centrifuged. After centrifugation, the supernatant in the
centrifuge tube 32 is removed, and the target cells 92
with a relative high purity are obtained.

[0031] The above-mentioned operation is an exempli-
fied operation using the automatic cell isolation and col-
lection system of this disclosure to demonstrate opera-
tions of the crush module 2, the centrifuge module 3, the
transport module 4, the consumable module 5, and the
control unit 8, and operation of the automatic cell isolation
and collection system is not limited thereto. In addition
to the control unit 8 automatically controlling the opera-
tion of each of the crush module 2, the centrifuge module
3, and the transport module 4 (i.e., controlling the entire
isolation and collection process from start to finish), the
operating interface 7 can be operated for setting the op-
erating parameters, environment parameters (e.g., tem-
perature in the housing 6), and even setting the sequence
of detailed operations in each of the steps 901, 902, 903,
so as to facilitate implementation of a fully automated
and precisely-operated cell isolation and collection proc-
ess in accordance with the requirements of a user.
[0032] In summary, by virtue of the control unit 8 con-
trolling the operations of the crush module 2, the centri-
fuge module 3, and the transport module 4, the entire
cell isolation and collection process is automated and
can be carried outin a closed environment in the housing
6, thereby eliminating human operator error, effectively
reducing operating time, and avoiding sample contami-
nation due to human operation.

[0033] In the description above, for the purposes of
explanation, numerous specific details have been set
forth in order to provide a thorough understanding of the
embodiment. It will be apparent, however, to one skilled
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in the art, that one or more other embodiments may be
practiced without some of these specific details. It should
also be appreciated that reference throughout this spec-
ification to "one embodiment," "an embodiment," an em-
bodiment with an indication of an ordinal number and so
forth means that a particular feature, structure, or char-
acteristic may be included in the practice of the disclo-
sure. It should be further appreciated that in the descrip-
tion, various features are sometimes grouped together
in a single embodiment, figure, or description thereof for
the purpose of streamlining the disclosure and aiding in
the understanding of various inventive aspects.

Claims

1. An automatic cell isolation and collection system
adapted for sorting out target cells from a sample,
said automatic cell isolation and collection system
comprising:

a crush module (2) including a container (22)
that defines an accommodating space (220)
adapted for receiving the sample therein, and a
crusher (23) that is removably disposed in said
accommodating space (220) and that is for
crushing the sample;

a centrifuge module (3) spaced apart from said
crush module (2), said centrifuge module (3) in-
cluding a centrifuge seat (31), a plurality of
spaced-apart centrifuge tubes (32) that are dis-
posed on said centrifuge seat (31), and a mag-
netic mechanism (34) that is spaced apart from
said centrifuge seat (31) and that provides a
magnetically attractive force to at least one of
said centrifuge tubes;

a transport module (4) disposed along a path
between said crush module (2) and said centri-
fuge module (3), said transport module (4) in-
cluding a movable connecting seat (42) and a
pipettor (43) that is co-movably connected to
said connecting seat (42), wherein said pipettor
(43) is for transferring of the sample from said
container (22) to said centrifuge tubes (32), for
transferring of a reagent to said centrifuge tubes
(32), for transferring of antibody-conjugated
magnetic beads (91) to said centrifuge tubes
(32), and for uniformly mixing the beads (91) and
the target cells in said centrifuge tubes (32) by
repeated pipetting action for conjugating the
beads (91) to the target cells; and

acontrol unit (8) in electrical communication with
said crush module (2), said centrifuge module
(3), and said transport module (4), said control
unit (8) controlling crushing operation of said
crush module (2), transport of the sample to said
centrifuge module (3) via said transport module
(4) after the sample is crushed by said crush
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module (2), centrifugation of said centrifuge
module (3), and operation of said magnetic
mechanism (34) for providing a magnetically at-
tractive force to the beads (91) in at least one of
said centrifuge tubes (32) of said centrifuge
module (3) to move the target cells together with
the beads (91) in order to isolate the target cells
conjugated with the beads (91) from the sample.

2. The automatic cell isolation and collection system
as claimed in claim 1, wherein:

said crush module (2) and said centrifuge mod-
ule (3) are spaced apart from each other in a
first direction (L1); and

said crushmodule (2) furtherincludes amovable
platform (21) on which said container (22) is dis-
posed, and which is operable to move said con-
tainer (22) in the first direction (L1).

3. The automatic cell isolation and collection system
as claimed in claim 2, wherein
said transport module (4) further includes a linear
rail (41) which extends in the first direction (L1), and
which is located above said crush module (2) and
said centrifuge module (3), said connecting seat (42)
being disposed on and slidable along said linear rail
(41).

4. The automatic cell isolation and collection system
as claimed in claim 3, wherein
said pipettor (43) is co-movable with said connecting
seat (42) in the first direction (L1), and is movable
relative to said linear rail (41) in a second direction
(L2) which is transverse to said first direction (L1).

5. The automatic cell isolation and collection system
as claimedin any one of the preceding claims, further
comprising a consumable module (5) disposed be-
tween said crush module (2) and said centrifuge
module (3), located under said transport module (4),
and including a tip case (51) that is formed with a
plurality of tip-receiving holes (511) facing upward,
and a plurality of pipette tips (52) that are disposed
in said tip-receiving holes (511) and that fit on said
pipettor (43).

6. The automatic cell isolation and collection system
as claimed in claim 5, wherein said tip case (51) is
further formed with a disposal space (512) spaced
apart from said tip-receiving holes (511) and for dis-
posal of said pipette tips (52) .

7. The automatic cell isolation and collection system
as claimed in any one of the preceding claims,
wherein said crusher (23) of said crush module (2)
includes a rotor (231), a drive shaft (232) driven ro-
tatably by said rotor (231), and a blade (233) dis-
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posed on said drive shaft (232) and configured to
crush the sample when said drive shaft (232) is ro-
tated.

The automatic cell isolation and collection system
as claimed in any one of the preceding claims,
wherein said centrifuge module (3) further includes
a step motor (33) that is connected to said centrifuge
seat (31) and that is in electrical communication with
said control unit (8).

The automatic cell isolation and collection system
as claimed in any one of the preceding claims,
wherein said magnetic mechanism (34) is a perma-
nent magnet, and is operable by said control unit (8)
to move between a magnetically attracted position,
where said magnetic mechanism (34) is proximate
to said at least one of said centrifuge tubes (32) so
as to provide the magnetically attractive force to said
atleast one of said centrifuge tubes (32), and a mag-
netically non-attracted position, where said magnetic
mechanism (34) is distal from said at least one of
said centrifuge tubes (32).

The automatic cell isolation and collection system
as claimed in any one of claims 1 to 8, wherein said
magnetic mechanism (34) is an electromagnet, and
is operable by said control unit (8) to generate the
magnetically attractive force.

The automatic cell isolation and collection system
as claimed in claim 5 or 6, further comprising a hous-
ing (6) defining a closed space (600) in which said
crush module (2), said transport module (4), said
centrifuge module (3), and said consumable module
(5) are disposed.

The automatic cell isolation and collection system
as claimed in claim 11, further comprising an oper-
ating interface (7) disposed on said housing (6) and
electrically communicating with said control unit (8).

Patentanspriiche

1.

Automatisches Zellisolier- und Sammelsystem, das
daflr geeignet ist, Zielzellen aus einer Probe auszu-
sortieren, wobei das automatische Zellisolier- und
Sammelsystem umfasst:

ein Zerkleinerungsmodul (2), das einen Behalter
(22), der einen Aufnahmeraum (220) definiert,
welcher dafiir geeignetist, die Probe in sich auf-
zunehmen, und einen Zerkleinerer (23) ein-
schliel3t, der herausnehmbarim Aufnahmeraum
(220) angeordnetistund der dafiir dient, die Pro-
be zu zerkleinern;

ein vom Zerkleinerungsmodul (2) beabstande-
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tes Zentrifugenmodul (3), wobei das Zentrifu-
genmodul (3) einen Zentrifugensitz (31), eine
Vielzahl von beabstandeten Zentrifugenréhr-
chen (32), die am Zentrifugensitz (31) angeord-
net sind, und einen Magnetmechanismus (34)
einschlief3t, der vom Zentrifugensitz (31) beab-
standet ist und der mindestens einem der Zen-
trifugenréhrchen eine magnetische Anzie-
hungskraft bereitstellt;

ein Transportmodul (4), das entlang eines Pfa-
des zwischen dem Zerkleinerungsmodul (2) und
dem Zentrifugenmodul (3) angeordnet ist, wobei
das Transportmodul (4) einen beweglichen Ver-
bindungssitz (42) und einen Pipettierer (43) ein-
schlief3t, der mitbeweglich mit dem Verbin-
dungssitz (42) verbunden ist, wobei der Pipet-
tierer (43) dafir dient, durch wiederholte Pipet-
tieraktion die Probe aus dem Behalter (22) in die
Zentrifugenrdhrchen (32) zu transferieren, ein
Reagens in die Zentrifugenréhrchen (32) zu
transferieren, antikérperkonjugierte Magnetbe-
ads (91) in die Zentrifugenréhrchen (32) zu
transferieren, und die Beads (91) und die Ziel-
zellen in den Zentrifugenréhrchen (32) gleich-
mafig zu mischen, um die Beads (91) an die
Zielzellen zu konjugieren; und

eine Steuerungseinheit (8), die mit dem Zerklei-
nerungsmodul (2), dem Zentrifugenmodul (3)
und dem Transportmodul (4) in elektrischer
Kommunikation steht, wobeidie Steuerungsein-
heit (8) die Zerkleinerungsfunktion des Zerklei-
nerungsmoduls (2), den Transport der Probe,
nachdem die Probe vom Zerkleinerungsmodul
(2) zerkleinert wurde, Giber das Transportmodul
(4) zum Zentrifugenmodul (3), das Zentrifugie-
ren des Zentrifugenmoduls (3) und die Funktion
des Magnetmechanismus (34), um den Beads
(91) in mindestens einem der Zentrifugenréhr-
chen (32) des Zentrifugenmoduls (3) eine mag-
netische Anziehungskraft bereitzustellen, so
steuert, dass die Zielzellen zusammen mit den
Beads (91) bewegtwerden, um die an die Beads
(91) konjugierten Zielzellen aus der Probe zu
isolieren.

2. Automatisches Zellisolier- und Sammelsystem nach

Anspruch 1, wobei:

das Zerkleinerungsmodul (2) und das Zentrifu-
genmodul (3) in einer ersten Richtung (L1) von-
einander beabstandet sind; und

das Zerkleinerungsmodul (2) weiter eine be-
wegliche Plattform (21) einschlief3t, auf der der
Behalter (22) angeordnet ist, und die so betrie-
ben werden kann, dass der Behalter (22) in der
ersten Richtung (L1) bewegt wird.

3. Automatisches Zellisolier- und Sammelsystem nach
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Anspruch 2, wobei das Transportmodul (4) weiter
eine geradlinige Schiene (41) einschlief3t, die sich in
der ersten Richtung (L1) erstreckt und die sich Gber
dem Zerkleinerungsmodul (2) und dem Zentrifugen-
modul (3) befindet, wobei der Verbindungssitz (42)
an der geradlinigen Schiene (41) und entlang der-
selben verschiebbar angeordnet ist.

Automatisches Zellisolier- und Sammelsystem nach
Anspruch 3, wobei der Pipettierer (43) in der ersten
Richtung (L1) mit dem Verbindungssitz (42) mitbe-
wegt werden kann, und in Bezug auf die geradlinige
Schiene (41) in einer zweiten Richtung (L2) bewegt
werden kann, die zur ersten Richtung (L1) quer ver-
lauft.

Automatisches Zellisolier- und Sammelsystem nach
einem der vorstehenden Anspriiche, weiter ein Ver-
brauchsmaterialienmodul (5) umfassend, das unter
dem Transportmodul (4) befindlich zwischen dem
Zerkleinerungsmodul (2) und dem Zentrifugenmodul
(3) angeordnet ist und einen Spitzenkasten (51), der
mit einer Vielzahl von nach oben gerichteten Spit-
zenaufnahmel6chern (511) ausgebildetist, und eine
Vielzahl von Pipettenspitzen (52) einschlielt, die in
den Spitzenaufnahmel6chern (511) angeordnet sind
und die auf den Pipettierer (43) passen.

Automatisches Zellisolier- und Sammelsystem nach
Anspruch 5, wobei der Spitzenkasten (51) weiter mit
einem Entsorgungsraum (512) ausgebildet ist, der
von den Spitzenaufnahmeldchern (511) beabstan-
det ist und zur Entsorgung der Pipettenspitzen (52)
dient.

Automatisches Zellisolier- und Sammelsystem nach
einem der vorstehenden Anspriiche, wobei der Zer-
kleinerer (23) des Zerkleinerungsmoduls (2) einen
Rotor (231), eine vom Rotor (231) drehend angetrie-
bene Antriebswelle (232) und eine Klinge (233) um-
fasst, die an der Antriebswelle (232) angeordnet und
dazu ausgestaltetist, die Probe zu zerkleinern, wenn
die Antriebswelle (232) gedreht wird.

Automatisches Zellisolier- und Sammelsystem nach
einem dervorstehenden Anspriiche, wobei das Zen-
triftugenmodul (3) weiter einen Schrittmotor (33) ein-
schlief3t, der mitdem Zentrifugensitz (31) verbunden
ist und der mit der Steuerungseinheit (8) in elektri-
scher Kommunikation steht.

Automatisches Zellisolier- und Sammelsystem nach
einem der vorstehenden Anspriiche, wobei der Ma-
gnetmechanismus (34) ein Permanentmagnet ist
und von der Steuerungseinheit (8) so betrieben wer-
den kann, dass er sich zwischen einer magnetisch
angezogenen Stellung, in der sich der Magnetme-
chanismus (34) nahe des mindestens einender Zen-
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10.

1.

12.

trifugenréhrchen (32) befindet, um dem mindestens
einen der Zentrifugenréhrchen (32) die magnetische
Anziehungskraft bereitzustellen, und einer nicht ma-
gnetisch angezogenen Stellung bewegt, in der sich
der Magnetmechanismus (34) fern des mindestens
einen der Zentrifugenréhrchen (32) befindet.

Automatisches Zellisolier- und Sammelsystem nach
einem der Anspriiche 1 bis 8, wobei der Magnetme-
chanismus (34) ein Elektromagnet ist und von der
Steuerungseinheit (8) so betrieben werden kann,
dass er die magnetische Anziehungskraft erzeugt.

Automatisches Zellisolier- und Sammelsystem nach
Anspruch 5 oder 6, weiter ein Gehause (6) umfas-
send, das einen geschlossenen Raum (600) defi-
niert, in dem das Zerkleinerungsmodul (2), das
Transportmodul (4), das Zentrifugenmodul (3) und
das Verbrauchsmaterialienmodul (5) angeordnet
sind.

Automatisches Zellisolier- und Sammelsystem nach
Anspruch 11, weiter eine Bedienschnittstelle (7) um-
fassend, die am Gehause (6) angeordnet ist und mit
der Steuerungseinheit (8) in elektrischer Kommuni-
kation steht.

Revendications

Systeme automatique d’isolement et de collecte de
cellules adapté pour trier des cellules cibles d’un
échantillon, ledit systeme automatique d’isolement
et de collecte de cellules comprenant :

un module de broyage (2) comportant un réci-
pient (22) qui définit un espace de réception
(220) adapté pour y recevoir I'échantillon, et un
broyeur (23) qui est disposé de maniére amovi-
ble dans ledit espace de réception (220) et qui
est destiné a broyer I'échantillon ;

un module de centrifugation (3) espacé dudit
module de broyage (2), ledit module de centri-
fugation (3) comportant un siége de centrifuga-
tion (31), une pluralité de tubes de centrifugation
espaceés (32) qui sont disposés sur ledit siege
de centrifugation (31), et un mécanisme magné-
tique (34) qui est espacé dudit siege de centri-
fugation (31) et qui fournit une force d’attraction
magnétique a au moins l'un desdits tubes de
centrifugation ;

un module de transport (4) disposé le long d’'un
chemin entre ledit module de broyage (2) et ledit
module de centrifugation (3), ledit module de
transport (4) comportant un siége de liaison mo-
bile (42) et un pipetteur (43) qui est relié de ma-
niére co-mobile audit sieége de liaison (42), dans
lequel
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ledit pipetteur (43) est destiné a transférer
I'échantillon dudit récipient (22) auxdits tubes de
centrifugation (32), a transférer un réactif
auxdits tubes de centrifugation (32), a transférer
des billes magnétiques conjuguées a des anti-
corps (91) auxdits tubes de centrifugation (32),
eta mélanger uniformément les billes (91) et les
cellules cibles dans lesdits tubes de centrifuga-
tion (32) par action de pipetage répétée pour
conjuguer les billes (91) aux cellules cibles ; et
une unité de commande (8) en communication
électrique avecleditmodule de broyage (2), ledit
module de centrifugation (3) et ledit module de
transport (4), ladite unité de commande (8) com-
mandant I'opération de broyage dudit module
de broyage (2), le transport de I'échantillon vers
ledit module de centrifugation (3) par I'intermé-
diaire dudit module de transport (4) aprés que
I'échantillon est broyé par ledit module de broya-
ge (2), la centrifugation dudit module de centri-
fugation (3) et le fonctionnement dudit mécanis-
me magnétique (34) pour fournir une force d’'at-
traction magnétique aux billes (91) dans au
moins I'un desdits tubes de centrifugation (32)
duditmodule de centrifugation (3) pour déplacer
les cellules cibles conjointement avec les billes
(91) afin d’isoler les cellules cibles conjuguées
avec les billes (91) de I’échantillon.

2. Systeme automatique d’isolement et de collecte de

cellules tel que revendiqué dans la revendication 1,
dans lequel :

ledit module de broyage (2) et ledit module de
centrifugation (3) sont espacés I'un de l'autre
dans une premiere direction (L1) ; et

ledit module de broyage (2) comporte en outre
une plate-forme mobile (21) sur laquelle ledit ré-
cipient (22) est disposé, et qui peut fonctionner
pour déplacer ledit récipient (22) dans la pre-
miére direction (L1).

Systeme automatique d’isolement et de collecte de
cellules tel que revendiqué dans la revendication 2,
dans lequel

ledit module de transport (4) comporte en outre un
rail linéaire (41) qui s’étend dans la premiére direc-
tion (L1), et qui est situé au-dessus dudit module de
broyage (2) et dudit module de centrifugation (3),
ledit siege de liaison (42) étant disposé sur et pou-
vant coulisser le long dudit rail linéaire (41).

Systeme automatique d’isolement et de collecte de
cellules tel que revendiqué dans la revendication 3,
dans lequel

ledit pipetteur (43) est co-mobile avec ledit siege de
liaison (42) dans la premiére direction (L1), et est
mobile par rapport audit rail linéaire (41) dans une
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deuxieme direction (L2) qui est transversale a ladite
premiere direction (L1).

Systeme automatique d’isolement et de collecte de
cellules tel que revendiqué dans I'une quelconque
des revendications précédentes, comprenant en
outre un module consommable (5) disposé entre le-
dit module de broyage (2) et ledit module de centri-
fugation (3), situé sous ledit module de transport (4),
et comportant un boitier de pointe (51) qui est formé
avec une pluralité de trous de réception de pointe
(511) orientés vers le haut, etune pluralité de pointes
de pipette (52) qui sont disposées dans lesdits trous
deréception de pointe (511) et qui s’ajustent sur ledit
pipetteur (43).

Systeme automatique d’isolement et de collecte de
cellules tel que revendiqué dans la revendication 5,
dans lequel

ledit boitier de pointe (51) est en outre formé avec
un espace d’élimination (512) espacé desdits trous
de réception de pointe (511) et destiné a éliminer
lesdites pointes de pipette (52).

Systeme automatique d’isolement et de collecte de
cellules tel que revendiqué dans I'une quelconque
des revendications précédentes, dans lequel

ledit broyeur (23) dudit module de broyage (2) com-
porte un rotor (231), un arbre d’entrainement (232)
entrainé en rotation par ledit rotor (231), et une lame
(233) disposée sur ledit arbre d’entrainement (232)
et configurée pour broyer I'échantillon lorsque ledit
arbre d’entrainement (232) est mis en rotation.

Systeme automatique d’isolement et de collecte de
cellules tel que revendiqué dans I'une quelconque
des revendications précédentes, dans lequel

ledit module de centrifugation (3) comporte en outre
un moteur pas a pas (33) qui est relié audit siege de
centrifugation (31) et qui esten communication élec-
trique avec ladite unité de commande (8).

Systeme automatique d’isolement et de collecte de
cellules tel que revendiqué dans I'une quelconque
des revendications précédentes, dans lequel

ledit mécanisme magnétique (34) est un aimant per-
manent et peut étre actionné par ladite unité de com-
mande (8) pour se déplacer entre une position d’at-
traction magnétique, ou ledit mécanisme magnéti-
que (34) est a proximité dudit au moins I'un desdits
tubes de centrifugation (32) de maniere a fournir la
force d’attraction magnétique audit au moins l'un
desdits tubes de centrifugation (32), et une position
de non attraction magnétique, ou ledit mécanisme
magnétique (34) estdistal par rapport auditau moins
I'un desdits tubes de centrifugation (32) .

10. Systéme automatique d’isolement et de collecte de
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cellules tel que revendiqué dans I'une quelconque
des revendications 1 a 8, dans lequel

ledit mécanisme magnétique (34) est un élec-
troaimant, et peut étre actionné par ladite unité de
commande (8) pour générer la force d’attraction ma-
gnétique.

Systeme automatique d’isolement et de collecte de
cellules tel que revendiqué dans la revendication 5
ou 6, comprenant en outre

un logement (6) définissant un espace fermé (600)
dans lequel ledit module de broyage (2), ledit module
de transport (4), ledit module de centrifugation (3) et
ledit module consommable (5) sont disposés.

Systeme automatique d’isolement et de collecte de
cellules tel que revendiqué dans la revendication 11,
comprenant en outre

une interface de fonctionnement (7) disposée sur
ledit logement (6) et communiquant électriquement
avec ladite unité de commande (8).
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