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OBJECT SELECTING DEVICE AND OBJECT
SELECTING METHOD

TECHNICAL FIELD

[0001] The present invention relates to an object selecting
device and an object selecting method. More specifically, the
present invention relates to an object selecting device and an
object selecting method for selecting only a selection object
of'a predetermined shape from a collection of objects having
different shapes.

BACKGROUND ART

[0002] Conventionally, in various fields, sieving devices
have been used to select particles according to size or outer
shape (hereinafter, these are referred to merely as shape).
Larger particles to be selected include tablets, capsules and
granulated granules and smaller ones include bio-based cells
used in the fields of bio-related technology and medicine.
[0003] If, for example, cells are selected to make the shape
uniform in this way, deviations of test conditions can be made
smaller in various tests using such cells. The selected cells can
be subjected to high-throughput screening (HTS) and the like.
[0004] However, an operation of selecting only objects
shaped to be suitable for a test not only from tablets and
capsules, but also from a plurality of cells having various
shapes is very difficult.

[0005] In view of such a problem, patent literature 1 dis-
closes a method for manufacturing a platen having a desired
thickness and formed with a plurality of through holes. The
platen of patent literature 1 includes the plurality of through
holes and selects cells by supporting cells and the like in the
through holes. Further, patent literature 2 discloses a selecting
device for selecting capsules dyed with a dye. The selecting
device of patent literature 2 includes a holding container
having a mesh in which the capsules are to be arranged and a
pipette for causing only the capsules satisfying conditions to
pass through mesh openings by giving a water flow and
selecting only such capsules by suction. Further, patent lit-
erature 3 discloses a particle capture device provided with a
nozzle capable of reliably sucking one particle from a plural-
ity of particles having different outer diameters without
depending on outer diameters. The particle capture device of
patent literature 3 includes a vibration generator for lifting a
plurality of precipitated particles by applying vibration, and
the particles lifted by vibration are sucked by the nozzle for
selection.

CITATION LIST

Patent Literature

[0006] Patent literature 1: Japanese Unexamined Patent
Publication (Japanese translation of PCT application) No.
2009-504161

[0007] Patent literature 2: Japanese Unexamined Patent
Publication No. H05-103658

[0008] Patent literature 3: Japanese Unexamined Patent
Publication No. 2006-317345

SUMMARY OF INVENTION

[0009] However, in the case of sucking cells supported by
the platen formed with the through holes disclosed in patent
literature 1 or capsules supported on the mesh disclosed in
patent literature 2 by a selection nozzle, there is a problem that
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this nozzle not only sucks the cells or capsules to be selected,
but also simultaneously sucks smaller cells and particles hav-
ing passed through the through holes and the mesh openings.
Further, in the case of generating vibration by the vibration
generator disclosed in patent literature 3, there is a problem
that small cells and particles precipitated on an inner bottom
part of a container are blown up and sucked by the selection
nozzle without being distinguished from the selection objects
since the vibration generator is provided at a position to
vibrate the container.

[0010] Accordingly, the technique disclosed in any of these
publications is not a technique for selecting selection objects
suitable for test conditions based on the shape, and there is a
problem of being unable to select only a selection object
(particularly bio-based cell aggregate) having a predeter-
mined shape from a collection of objects having different
shapes.

[0011] The present invention was developed in view of
such conventional problems and aims to provide an object
selecting device and an object selecting method capable of
selecting only a selection object having a predetermined
shape from a collection of objects having different shapes.

[0012] An object selecting device according to one aspect
of the present invention includes a container including an
inner bottom part and configured to store liquid, a plate hav-
ing a top surface and a bottom surface and configured to
support a selection object by being immersed into the liquid
stored in the container, and a holding means configured to
hold the plate in a state where the bottom surface of the plate
and the inner bottom part of the container are separated,
wherein the plate includes a through hole at a support position
for the selection object, and the through hole includes a
tapered portion configured to allow the selection object to
precipitate along a direction of gravity and support the selec-
tion object in contact with the inner wall surface of the
through hole in a state where the plate is immersed in the
liquid in the container, an opening area at the upper end of the
tapered portion being larger than an opening area at the lower
end of the tapered portion.

[0013] An object selecting method according to another
aspect of the present invention is a method for selecting a
selection object from a collection of objects including the
selection object, and includes an immersion step of immers-
ing a plate having a top surface and a bottom surface and
configured to support a selection object and a holding means
configured to hold the plate with the bottom surface of the
plate and an inner bottom part of a container separated in the
container including the inner bottom part and storing liquid, a
precipitation step of adding a collection of objects including
the selection object to the liquid from a side of the top surface
of'the plate and causing the collection of objects to precipitate
along a direction of gravity into a through hole formed in the
plate, arranged at a support position where the selection
object is supported and including a tapered portion on the
inner wall surface thereof, an opening area at the upper end of
the tapered portion being larger than an opening area at the
lower end of the tapered portion, and an arrangement step of
bringing the selection object out of the collection of objects
precipitating in the through hole into contact with the tapered
portion and supporting the selection object at the support
position.
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[0014] An object, features and advantages of the present
invention will become more apparent upon reading the fol-
lowing detailed description along with the accompanying
drawings.

BRIEF DESCRIPTION OF DRAWINGS

[0015] FIG.1is a diagram showing the configuration of an
object selecting device of a first embodiment of the present
invention,

[0016] FIG.2 is a perspective view showing a through hole
of the first embodiment of the present invention,

[0017] FIG. 3 are diagrams showing a state of selecting
selection objects in the object selecting device of the first
embodiment of the present invention,

[0018] FIG. 4 is a perspective view showing another
example of a plate of the first embodiment of the present
invention,

[0019] FIG. 5 are plan views showing a state where a selec-
tion object is supported by the plate of the first embodiment of
the present invention,

[0020] FIG. 6 is atop view showing another example of the
plate of the first embodiment of the present invention,
[0021] FIG.7is aside view showing a holding means of the
first embodiment of the present invention,

[0022] FIG. 8 is a diagram showing an extracting means of
the first embodiment of the present invention,

[0023] FIG. 9 are diagrams showing holding means of a
second embodiment of the present invention,

[0024] FIG. 10 is a diagram showing a holding means of a
third embodiment of the present invention,

[0025] FIG.11 is adiagram showing a vibration generation
process in an object selecting method of the present invention,
[0026] FIG.12is adiagram showing the configuration ofan
object selecting device of a fourth embodiment of the present
invention,

[0027] FIG.13 is a micrograph of a cell aggregate having a
distorted shape, and

[0028] FIG. 14 is a micrograph of a cell aggregate with an
uneven density.

DESCRIPTION OF EMBODIMENTS
Object Selecting Device

First Embodiment

[0029] Hereinafter, an object selecting device 1 of a first
embodiment of the present invention is described in detail
with reference to the drawings. FIG. 1 is a diagram showing
the configuration of the object selecting device 1 of the first
embodiment of the present invention.

[0030] The object selecting device 1 of this embodiment
includes a container 4 including an inner bottom part 2 and
configured to store liquid 3, a plate 7 having a top surface 5
and a bottom surface 6 and to be immersed in the liquid 3
stored in the container 4, and a spacer 8 (holding means) for
holding the plate 7 in a state where the bottom surface 6 of the
plate 7 and the inner bottom part 2 of the container 4 are
separated. The plate 7 includes through holes 10 at support
positions for selection objects 9. A vibration generation
mechanism 13 (vibration generating means) is connected to
the plate 7. Each component is described below.
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[0031] <Concerning Selection Object 9>

[0032] The selection objects 9 are objects to be selected
from a collection of objects M (see FIG. 3B) using the object
selecting device 1 of this embodiment.

[0033] The type of the collection of objects M is not par-
ticularly limited, but examples thereof include mixtures of
particles having various shapes and particle diameters, cell
culture solutions and cell treatment solutions containing cells
and impurities having various sizes. For example, if the col-
lection of objects M is mixed slurry of particles having vari-
ous shapes and particles having a predetermined shape are
selected using the object selecting device 1, the selected par-
ticles having the predetermined shape fall under the selection
objects 9. Similarly, if the collection of objects M is a cell
culture solution or a cell treatment solution including cells
and impurities having various sizes and only cells having a
predetermined shape are selected using the object selecting
device 1, the selected sells having the predetermined shape
fall under the selection objects 9.

[0034] Bio-based cells are objects having relatively large
shape deviations. Thus, if the selection objects 9 are bio-
based cells, cells having a uniform shape can be selected by
using the object selecting device 1 of this embodiment. This
can largely contribute to improved operation efficiency in the
fields of bio-related technology and medicine. Particularly, if
the selection objects 9 are bio-based cell aggregates (sphe-
roids), a result considering functions of individual cells can
be obtained as compared with a test result obtained using one
cell since a biosimilar environment considering interactions
among cells is reconfigured in the cell aggregate, and experi-
ment conditions can be made uniform in accordance with an
environment in a biological body. Thus, by using the object
selecting device 1 of this embodiment, a highly reliable result
can be obtained in the fields of bio-related technology and
medicine.

[0035] Here, such a cell aggregate is generally formed by
aggregating several to several hundred thousands of indi-
vidual cells. Thus, cell aggregates vary in size. A cell aggre-
gate formed by living cells has a substantially spherical
shape. However, if some of cells constituting a cell aggregate
are altered or dead cells, the cell aggregate may become a cell
aggregate AG1 having a distorted shape as shown in FIG. 13
or a cell aggregate AG2 with an uneven density as shown in
FIG. 14. By using the object selecting device 1 of this
embodiment, only cell aggregates having a shape suitable for
a test can be selected from a plurality of cell aggregates
having these various shapes.

[0036] <Concerning Container 4>

[0037] The container 4 stores the liquid 3. In FIG. 1, the
container 4 is illustrated to be formed of a bottomed cylindri-
cal body including the inner bottom part 2 and having an open
upper end.

[0038] The shape of the container 4 is not particularly lim-
ited, but the inner bottom part 2 is preferably flat and a
relatively wide flat shape whose height is relatively smaller
than a width is preferably adopted in terms of operability,
stability and the like.

[0039] The container 4 has only to have such a size suffi-
cient to store the liquid 3 to such an extent that the plate 7 to
be described later can be completely immersed.

[0040] The material of the container 4 is not particularly
limited, but it is preferable to use a translucent material in
terms of possibility to easily confirm a state of a content
stored in the container 4. Further, if both the container 4 and
the plate 7 are made of a translucent material as described
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later, operation efficiency can be improved since the selection
objects 9 can be continuously observed, for example, by a
phase-contrast microscope from above or below the container
4.

[0041] The translucent material is not particularly limited,
but it is preferable to use, for example, thermoplastic resins,
thermosetting resins and photocurable resins. More specifi-
cally, the examples of the translucent material include poly-
ethylene resins; polyethylene naphthalate resins; polypropy-
lene resins; polyimide resins; polyvinyl chloride resins;
cycloolefin copolymers; norbornene-containing resins; poly-
ether sulfone resins; polyethylene naphthalate resins; cello-
phanes; aromatic polyamide resins; (meth)acrylic resins such
as polymethyl (meth)acrylates; styrene resins such as poly-
styrenes and styrene-acrylonitrile copolymers; polycarbon-
ate resins; polyester resins; phenoxy resins; butyral resins;
polyvinyl alcohols; cellulose-based resins such as ethyl cel-
Iulose, cellulose acetate and cellulose acetate butyrate; epoxy
resins; phenol resins; silicone resins; and polylactic acids.
[0042] It is also preferable to use inorganic materials such
as metal alkoxides, ceramic precursor polymers, solutions
obtained through hydrolysis polymerization of solutions con-
taining metal alkoxides by a sol-gel method, or inorganic
materials obtained by solidifying combinations of these such
as inorganic materials having a siloxane bond (polydimeth-
ylsiloxane, etc.) and glass.

[0043] Soda glass, quartz, borosilicate glass, Pyrex (R)
glass, low melting point glass, photosensitive glass and other
optical glasses having various refractive indices and Abbe
numbers can be widely used as the glass.

[0044] A circular glass dish having a height of several mm
to several cm and a diameter of about 10 cm can beused as the
container 4 satistying these conditions.

[0045] The liquid 3 stored in the container 4 is not particu-
larly limited if it does not degrade properties of the selection
objects 9, and can be appropriately selected according to the
type of the selection objects 9. Typical examples of the liquid
3 may include, for example, cell freezing solutions such as
glycerol to be added before refrigeration storage and Cell
Bankers (produced by Juji Field Inc.), formalin, reagents for
fluorescent staining, antibodies, purified water and physi-
ological saline solution in addition to media such as basic
media, synthetic media, Eagle’s media, RPMI media, Fis-
cher’s media, Ham’s media, MCDB media and serums. If the
selection objects 9 are cells, a culture preservation solution
suited to the cells can be used. For example, in the case of
using BxPC-3 (human pancreatic tumor cells), which are
bio-based cells, as the selection objects 9, a mixture of a
RPMI-1640 medium with 10% of FBS (Fetal Bovine Serum),
to which a supplement such as antibiotic or sodium pyruvate
is added if necessary, can be used as the liquid 3.

[0046] The amount of the liquid 3 stored in the plate 7 is not
particularly limited and is preferably sufficient to completely
immerse the plate 7 to be described later.

[0047] <Concerning Plate 7>

[0048] The plate 7 is used by being immersed in the liquid
3 stored in the container 4 together with the spacer 8 (holding
means) to be described later. The plate 7 includes through
holes 10 at support positions where the selection objects 9 are
supported. The plate 7 illustrated in FIG. 1 has a flat rectan-
gular parallelepipedic shape having the top surface 5 and the
bottom surface 6, and a plurality of through holes 10 penetrat-
ing from the top surface 5 to the bottom surface 6 are arranged
in a 6x6 matrix.
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[0049] The shape of the plate 7 is not particularly limited,
but is preferably a flat shape because the plate 7 is easily
immersed in the container 4 and the selection objects 9 are
easily selected from the collection of objects M precipitated
right below with gravity when the container 4 has a flat shape
and because a microscope is easily focused in observing the
objects supported at the support positions of the plate 7.
[0050] The plate 7 has only to have such a size with a width
smaller than an opening width of the container 4 and a height
smaller than a storage depth of the container 4 since the plate
7 needs to be immersed in the liquid 3 stored in the container
4.

[0051] Thematerial ofthe plate 7 is not particularly limited,
but a translucent material is preferably used because a state of
a content can be easily confirmed. Further, as described later,
if both the container 4 and the plate 7 are made of a translucent
material, the selection objects 9 can be continuously
observed, for example, by a phase-contract microscope from
above or below the container 4.

[0052] The translucent material is not particularly limited,
but the materials described in the description of the container
4 can be used.

[0053] Theplate 7 of this embodiment includes the through
holes 10 vertically penetrating through the top surface 5 and
the bottom surface 6 of the plate 7 at the support positions for
the selection objects 9 as shown in FIGS. 1 and 2. FIG. 2isa
perspective view showing the through hole 10 of the first
embodiment of the present invention.

[0054] The through hole 10 has a tapered portion 11. The
tapered portion 11 is provided to allow the selection object 9
to precipitate along a direction of gravity and support the
selection object 9 in contact with the inner wall surface of the
through hole 10 in a state where the plate 7 is immersed in the
liquid 3 in the container 4. An opening area at an upper end
side of the tapered portion 11 is larger than that at a lower end
side of the tapered portion 11. Specifically, the tapered por-
tion 11 is a tapered portion whose opening area is gradually
narrowed from the top surface 5 toward the bottom surface 6.
[0055] A procedure of selecting the selection objects 9 is
described in detail later. The through holes 10 of the plate 7
capture only the selection objects 9 by the tapered portions 11
and allow non-objects 12 to pass as shown in FIGS. 3C and
3D.

[0056] In FIG. 3C, reference sign 9a denotes a selection
object precipitating in a direction of gravity A1 and reference
sign 12a denotes a non-object precipitating in the direction of
gravity Al. Reference sign 95 denotes a selection object
precipitating in the through hole 10 and reference sign A2
denotes a direction of precipitation of the selection object 95
along the tapered portion 11. Since diameters of the non-
objects 12a are smaller than the opening area at the lower
ends of the tapered portions 11, the non-objects 12a pass
through the through holes 10. Reference sign 125 denotes a
non-object precipitating in the direction of gravity after pass-
ing through the through hole. The non-objects 125 having
passed through the through holes 10 precipitate to the inner
bottom part 2 of the container. Reference sign 12¢ denotes a
non-object precipitated on the inner bottom part 2 of the
container 4. In this way, the non-objects 12 having a diameter
smaller than the opening area of the lower ends of the tapered
portions 11 precipitate to the inner bottom part 2 of the con-
tainer 4 without being supported by the tapered portions 11 of
the through holes 10. Further, since the upper end edges of the
tapered portions are pointed as shown in FIG. 3C, the selec-



US 2014/0322747 Al

tion objects 9a and the non-objects 12a are unlikely to be
caught and easily introduced into the through holes 10.
[0057] On the other hand, as shown in FIG. 3D, the objects
having a diameter larger than the opening area of the lower
ends of the tapered portions 11 out of the collection of objects
M precipitated into the through holes 10 are held in contact
with the inner wall surfaces of the tapered portions 11 and the
through holes 10 and supported as the selection objects 9
(selection objects 9¢). FIG. 3D is a diagram of the selection
objects 9 supported in contact with the tapered portions 11.
Reference sign 9¢ denotes the supported selection object.
Through the above process, the collection of objects M is
selected into the selection objects 9 and the non-objects 12.
[0058] The number of the through holes 10 is not particu-
larly limited. For example, the plate 7 may include only one
through hole 10 as shown in FIG. 2. In this case, FIG. 2 is also
aperspective view showing a modification of the plate 7 of the
first embodiment of the present invention. A plurality of
through holes 10 are preferable because a plurality of selec-
tion objects 9 can be simultaneously selected. Further, in the
case of providing the plate 7 with a plurality of through holes
10, the through holes 10 are preferably arranged in a matrix as
shown in FIG. 4. FIG. 4 is a perspective view showing the
plate 7 in which the plurality of through holes are arranged in
a matrix. The number of the arranged through holes is not
particularly limited. In FIG. 4, the plate 7 is illustrated in
which a total of thirty six through holes 10 are arranged in a
6x6 matrix. By forming many through holes 10 in one plate 7
in this way, the selection objects 9 having a predetermined
shape can be simultaneously arranged and selected. As a
result, operation efficiency can be drastically increased as
compared with the case where the selection objects 9 are
individually selected. Further, if a plurality of selection
nozzles 14 corresponding to the arrangement of the through
holes 10 are used in the case of extracting the selection objects
9 by the selection nozzles (extracting means) (see FIG. 8) as
described later, it can contribute to the automation of the
device. As a result, the device can be used for high-throughput
screening and the like and a work amount can be drastically
reduced.

[0059] The shape of the through hole 10 is not particularly
limited if'the tapered portion 11 is formed as described above
and the opening area at the upper end side is larger than that
at the lower end side. The through hole 10 preferably has a
frustum shape because the selection object 9 is easily inserted
into the through hole 10 along the tapered portion 11 and
because the substantially spherical selection object 9 is easily
selected as compared with the case where the tapered portion
11 is provided only on a part of the inner wall surface of the
through hole 10.

[0060] Types of the frustum shape may include truncated
cone shapes, truncated pyramid shapes and the like. If the
through hole 10 has a truncated pyramid shape, clearances are
formed at the corners of the truncated pyramid in a state
where the selection object 9 having a substantially spherical
shape is supported by the tapered portion 11. As a result, the
selection object 9 is not fitted into the through hole 10 and can
be easily extracted. Above all, a truncated square pyramid
shape and a truncated hexagonal pyramid shape are prefer-
able because of easy processing and easiness to densely form
many through holes 10 per unit area of the plate 7. Note that
an angle of inclination of the tapered portion 11 formed in the
through hole 10 needs not be equal. Further, a cross-sectional
shape of the frustum shape (shape of the through hole when
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the plate 7 is observed from above) is not particularly limited
and may have a cross-sectional shape other than a regular
polygonal shape.

[0061] In FIG. 2, reference sign L1 denotes the length of
one side of the opening at the top surface side of the through
hole 10 when the through hole 10 is formed into a truncated
square pyramid shape, and reference sign 1.2 denotes the
length of one side of the opening at the bottom surface side of
the through hole 10 when the through hole 10 is formed into
a truncated square pyramid shape. A ratio (L2%L17) of the
opening area at the bottom surface side (L27) to the opening
area at the top surface side (L1?) is preferably 0.11 to 0.94,
more preferably 0.17 to 0.44 and even more preferably 0.18 to
0.31. If L2%/L1? is within the above range, the plate 7, the
selection objects 9 and the selection nozzle 14 (see FIG. 8) to
be described later can be captured within a depth of field of a
lens provided in a phase-contrast microscope while reducing
the influence of the shadow of the plate 7 on observation when
the supported selection objects 9 are observed from above or
below the container 4, for example, by the phase-contrast
microscope. Thus, a user can easily confirm whether or not
the selection objects 9 are supported by the plate 7, and the
shapes of the supported selection objects 9. Further, the user
can confirm the positions of the selection objects 9 and the
position of the selection nozzle 14. Furthermore, even if there
is a slight flow of the liquid 3 in the container 4 such as when
the collection of objects M is added to the liquid 4, the
selection objects 9 supported by the plate 7 are more reliably
supported by the plate 7 without being flowed out of the
through holes 10 by the flow.

[0062] Examples of the shape of the through hole 10 pret-
erable from other perspectives are listed. FIG. 5A is a plan
view showing a state where the selection object 9 is supported
in the through hole 10 having a truncated square pyramid
shape shown in FIGS. 2 and 4. FIG. 5B is a top view of a
through hole 10A having a truncated cone shape. FIG. 5C is
a top view of a through hole 10B having a truncated cone
shape. FIG. 6 is a top view of a through hole 10 having a
truncated hexagonal pyramid shape. As shown in FIG. 5A, the
through hole 10 is preferably shaped to form clearances S1
capable of allowing the flow of the liquid 3 from the bottom
surface side to the top surface side of the through hole 10 with
the selection object 9 supported by the plate 7. In FIG. 5, the
truncated square pyramid shape is illustrated as the shape of
the through hole. As described above, if the selection object 9
has a substantially spherical shape, the selection object 9 may
be possibly fitted into the through hole 10 without forming
any clearance depending on the shape of the through hole 10.
In this case, there is a possibility of requiring an excessive
force in extracting the selection object 9 by the selection
nozzle 14 (see FIG. 8) to be described later. As a result, the
selection object 9 may be possibly deformed if it is soft.
Further, if the selection object 9 is a bio-based cell, there is a
possibility that the cell is destroyed and properties thereof are
altered by the application of an excessive force. However, if
the clearances S are formed as described above, the selection
object 9 is not fitted into the through hole 10 and liquid flows
produced when the liquid 3 passes through the clearances S1
act on the selection object 9 as buoyancy. Thus, an excessive
force is not required at the time of extraction by the selection
nozzle 14. As a result, the selection object 9 can be easily
extracted without being deformed or destroyed. The through
hole 10A shown in FIG. 5B is provided with grooves (clear-
ance forming members S2) in parts of the tapered portion. If
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the selection object 9 enters the through hole 10A and is
supported at a support position, the grooves serve as clear-
ances formed between the selection object 9 and the through
hole 10A. The through hole 10B shown in FIG. 5C is provided
with projections (clearance forming members S3) on parts of
the tapered portion. Ifthe selection object 9 enters the through
hole 10B and is supported at a support position, the projec-
tions come into contact with the selection object 9, wherefore
clearances are formed between the selection object 9 and the
tapered portion.

[0063]

[0064] Asshown in FIG. 1, the spacer 8 (holding means) is
placed on the inner bottom part 2 and the plate 7 is placed on
the spacer 8. A hollow and flat square spacer is illustrated as
the spacer 8. The spacer 8 is provided to hold the bottom
surface 6 of the plate 7 and the inner bottom part 2 of the
container 4 in a separated state. This is for allowing the
non-objects 12 to pass through the through holes 10 and
precipitate toward the inner bottom part 2 of the container 4
and separating the non-objects 12 from the selection objects 9
by holding the bottom surface 6 at a position higher than the
inner bottom part 2. Thus, if the spacer 8 is not provided and
the bottom surface 6 of the plate 7 and the inner bottom part
2 of the container 4 are proximate, distances between the
selection objects 9 (see selection objects 9¢ of FIG. 3C)
selected and supported by the plate 7 and the non-objects 12
(see non-objects 12¢ of FIG. 3C) precipitated on the inner
bottom part 2 of the container 4 become shorter. As a result,
the non-objects 12 may also be erroneously extracted in
extracting the selection objects 9 by the selection nozzle 14
(see FIG. 8). In this embodiment, by providing the spacer 8,
the non-objects 12 precipitated on the inner bottom part 2 of
the container 4 and the selection objects 9 selected and sup-
ported by the plate 7 are separated. As aresult, the non-objects
12 precipitated on the inner bottom part 2 of the container 4
are not erroneously extracted in extracting the selection
objects 9 from the plate 7.

[0065] A method for separating the bottom surface 6 of the
plate 7 and the inner bottom part 2 of the container 4 is not
particularly limited. It is possible to adopt a method for insert-
ing a member like the above spacer 8 between the bottom
surface 6 of the plate 7 and the inner bottom part 2 of the
container 4, a method for separating the bottom surface 6 of
the plate 7 and the inner bottom part 2 of the container 4 by
providing a leg unit on the bottom surface 6 of the plate 7 or
another method. In this embodiment, the method for inserting
the spacer 8 is adopted as shown in FIGS. 1 and 7. FIG. 7 is a
side view showing the spacer 8 of this embodiment.

[0066] The size (length, height) of the spacer 8 has only to
be set to have a height sufficient to immerse the plate 7 in the
liquid 3 with the plate 7 placed on the spacer 8 since the plate
7 needs to be immersed in the liquid 3 stored in the container
4. Further, the spacer 8 preferably has a height capable of
sufficiently separating the bottom surface 6 of the plate 7 and
the inner bottom part 2 of the container 4. Furthermore, the
height of the spacer 8 is preferably within a depth of field of
an optical system of a microscope when the selection objects
9 supported by the plate 7 are observed from above or below
the container 4 by the microscope. Although it depends on a
method for extracting the selection objects 9, the weights and
sizes of the non-objects 12, the height (depth) of the liquid 3
stored in the container 4 and the like, the non-objects 12 are

<Concerning Spacer 8>
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not erroneously extracted if a spacing is about 100 to 5000
um. In this embodiment, the spacer 8 having a height of 3000
pm is used.

[0067] The material of the spacer 8 is not particularly lim-
ited, but a translucent material is preferably used because it is
easy to confirm a state of the selection objects 9 supported by
the plate 7. The translucent material is not particularly lim-
ited, but the materials described in the description of the
container 4 can be, for example, used.

[0068] The spacer 8 may be integrally fixed to the inner
bottom part 2 of the container 4 or may be provided sepa-
rately. In the case of separately providing the spacer 8, it is
preferable to use a material having such a weight that the
spacer 8 does not move in the liquid 3.

[0069]

[0070] As described above, since the collection of objects
M precipitated toward the top surface 5 of the plate 7 precipi-
tates with gravity, some of them may precipitate to be held on
the top surface 5 of the plate 7 without being introduced into
the through holes 10 and the non-objects 12 may deposit on
the selection objects 9 already supported at the support posi-
tions besides precipitating into the through holes 10 provided
at the support positions. Accordingly, the vibration genera-
tion mechanism 13 (vibration generating means) (see FIG. 1)
vibrates the plate 7 to apply vibration to the selection objects
9 held at positions of the plate 7 other than the support posi-
tions and prompt them to move to the support positions. If
elliptical non-objects 12 (see FIG. 11) not having a substan-
tially spherical shape and the like are caught in the through
holes 10, this vibration generation mechanism 13 can also
prompt them to pass through the through holes 10 and pre-
cipitate to the inner bottom part 2 of the container 4 by
applying vibration. A vibrator connected to an external power
source (not shown) and configured to apply vibration to the
plate 7 can be, for example, illustrated as the vibration gen-
eration mechanism 13.

[0071] A method for vibrating the selection objects 9 by
applying electromagnetic waves within such a range as not to
affect the properties of the selection objects 9, a method for
vibrating the selection objects 9 by applying ultrasonic waves
and the like can be adopted as a vibration generation method
by a vibration generating means in addition to a method for
generating physical vibration by the vibrator as the vibration
generation mechanism 13.

[0072] Note that a procedure of applying vibration is not
particularly limited. Vibration may be applied before the col-
lection of objects M is added to the liquid 3 and continued
until the selection of the selection objects 9 is finished or
vibration may be applied after the elapse of a time after the
collection of objects M is added to the liquid 3.

[0073] As just described, the vibration generation mecha-
nism 13 of this embodiment is not provided for the container
4, but for the plate 7 and applies vibration to the plate 7. Thus,
vibration is not propagated to the non-objects 12 precipitated
on the inner bottom part 2 of the container 4 and the non-
objects 12 are not blown up by vibration. As a result, the
non-objects 12 remain precipitated on the inner bottom part 2
of the container 4 and the selection objects 9 and the non-
objects 12 are physically separated, wherefore the non-ob-
jects 12 are not extracted in extracting the selection objects 9
by the selection nozzle 14 to be described later.

<Concerning Vibration Generation Mechanism 13>
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[0074] <Concerning Selection Nozzle 14>

[0075] The selection nozzle 14 (extracting means) is pro-
vided to extract the selection objects 9 supported by the plate
7 from the plate 7.

[0076] The extracting means is not limited to the selection
nozzle 14 and has only to adopt a method capable of extract-
ing the selection objects 9 supported by the plate 7 without
significantly deforming or destroying the selection objects 9.
As shown in FIG. 8, an extraction method by suction using the
selection nozzle 14 whose tip has a nozzle shape is illustrated
in this embodiment. FIG. 8 is a diagram showing the extract-
ing means 14 of this embodiment. In FIG. 8, reference sign
A3 denotes an extracting direction.

[0077] As just described, since the selection objects 9 can
be extracted from the plate 7 and moved to a subsequent
process by the selection nozzle 14 in this embodiment, the
remaining plate 7 can be reused. Particularly, operation effi-
ciency can be improved by automating the extraction by the
selection nozzle 14. Note that the reuse of the plate 7 is not
essential and the plate 7 can also be disposable.

[0078] As described above, according to the object select-
ing device 1 of this embodiment, it is possible to support only
the selection objects 9 having the predetermined shape out of
the collection of objects M having different shapes by the
tapered portions 11 and allow the non-objects 12 other than
the selection objects 9 to precipitate to the inner bottom part
2 of the container 4. Further, in the case of extracting the
selection objects 9 supported by the tapered portions 11 such
as by suction, the non-objects 12 precipitated on the inner
bottom part 2 of the container 4 are not erroneously extracted
since the plate 7 is held separated from the inner bottom part
2 of the container 4 by the spacer 8.

[0079] Note that a process performed by the user in this
embodiment can be automatically performed using a robot by
controlling the robot by software programming the content of
the process in advance.

[0080] Further, although the selection objects 9 are cell
aggregates and can be gently extracted such as by vertically
inverting the plate 7 immediately after being supported by the
plate 7 in this embodiment, the selection objects 9 may be
kept for a predetermined time at the support positions of the
plate 7 if necessary. For example, if the selection objects 9 are
not sufficiently grown cell aggregates, but single cells or
undergrown cell aggregates, the user can continue to cultivate
these selection objects 9 kept supported at the support posi-
tions of the plate 7 and extract these selection objects 9 after
the selection objects 9 have sufficiently grown. The extracted
cell aggregates can be subjected to various screening.
[0081] The vertically penetrating through holes 10 are
formed at the support positions of the plate 7 of this embodi-
ment. Thus, a culture solution can be sufficiently brought into
contact with undergrown cells supported at the support posi-
tions of the plate 7. As a result, the plate 7 can preliminarily
select undergrown cells before being sufficiently grown and
form sufficiently grown cell aggregates by cultivating the
undergrown cells at the support positions.

Second Embodiment

[0082] Sinceanobjectselecting device of'a second embodi-
ment is the same as in the first embodiment except that a
holding means is integrally provided to a plate 71 as shown in
FIGS. 9A and 9B, only points of difference are described.
FIGS. 9A and 9B are diagrams showing the holding means of
the second embodiment of the present invention.
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[0083] As shown in FIG. 9A, legs 7a as the holding means
are integrally provided to a bottom surface 6 of the plate 71.
The legs 7a extend downward from the bottom surface 6 and
are provided to separate the bottom surface 6 of the plate 71
and an inner bottom part 2 of a container 4 in the container 4.
The length of the legs 74 is not particularly limited and may
be about equal to the length (height) of the spacer described in
the first embodiment. The material of the legs 74 is not par-
ticularly limited and the legs 7a have only to be made of a
material stable to liquid 3 in the container 4. In the case of
integrally providing the legs 7a to the plate 71, the legs 7a
may be made of the same material as the plate 7 (see first
embodiment). The number and installed positions of the legs
7a are not particularly limited. For example, four legs 7a may
be provided at four corners near an edge part of the bottom
surface 6 of the plate 71.

[0084] As another example of the holding means, hanging
tools 74 as the holding means are provided on a top surface 5
of'a plate 72. The hanging tools 75 hang the plate 72 and hold
the plate 72 in the liquid 3 of the container 4 in a state
separated from the inner bottom part 2 of the container 4. The
material of the hanging tools 75 is not particularly limited and
is similar to that of the legs 7a. Further, the number and
installed positions of the hanging tools 75 are not particularly
limited. For example, the top surface 5 of the plate 72 may be
fixed by the hanging tools 75 at positions near four corners
and the other ends of the hanging tools 75 may be fixed to a
peripheral device (not shown) to hang the plate 72.

Third Embodiment

[0085] Since an object selecting device of a third embodi-
ment is the same as in the first and second embodiments
except that a holding means is formed of projections 4a
provided on a container 4 as shown in FIG. 10, only points of
difference are described. FIG. 10 is a diagram showing the
holding means of the third embodiment of the present inven-
tion.

[0086] As shown in FIG. 10, the container 42 is provided
with the projections 4a projecting inwardly of the container
42. The projections 4a horizontally project at positions below
the liquid level of liquid 3 stored in the container 42. The
projections 4a come into contact with a bottom surface 6 of a
plate 7 and hold the bottom surface 6 of the plate 7 so that the
bottom surface 6 is separated from an inner bottom part 2 of
the container 42 when the plate 7 is immersed into the liquid
3. A distance from the inner bottom part 2 of the container 42
to the projections 4a is not particularly limited and may be
about equal to the length (height) of the spacer described in
the first embodiment. The material of the projections 42q is
not particularly limited and the projections 42a have only to
be made of a material stable to liquid 3 in the container 42. In
the case of integrally providing the projections 4a to the
container 42, the projections 4a may be made of the same
material as the container 42. The number and installed posi-
tions of the projections 4a are not particularly limited. For
example, as shown in FIG. 10, the inwardly projecting pro-
jections 4a can be provided at four positions having the same
height in the case of using a flat glass dish as the container 42.
In this case, the plate 7 is held by the contact ofthe projections
4a provided at four positions and the bottom surface 6 of the
plate 7.

[0087] Note that the plate 7 may not be possibly held by the
projections 4a at four positions as shown in FIG. 10 if the
plate 7 is sufficiently smaller than the container 42. In such a
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case, the plate 7 may be held by providing projections 4a,
which can support the plate 7 without closing the openings at
bottom surface sides of through holes 10, at any positions of
the container 42.

[0088] Besides, an edge part may be provided on the inner
side surface of the container 42 and the plate 7 may be held by
holding the bottom surface 6 of the plate 7 in contact with the
edge part if the container 42 is a cylindrical glass dish.

Fourth Embodiment

[0089] Since an object selecting device 1A of a fourth
embodiment is the same as the object selecting device 1 of the
first embodiment except that two plates are used by being
placed one over the other as shown in FIG. 12, only points of
difference are described. FIG. 12 is a diagram showing the
configuration of the object selecting device 1A of the fourth
embodiment of the present invention.

[0090] The object selecting device 1A includes two plates
7A, 7B. As shown in FIG. 12, the plates 7A, 7B are used by
being placed one over the other and immersed in a container
4 storing liquid 3.

[0091] A caseis described as an example where an opening
area at bottom sides of through holes 10A formed in the plate
7A is larger than that at bottom sides of through holes 10B
formed in the plate 7B. Two types of selection objects 9
having different diameters can be simultaneously selected by
placing the plate 7A on the plate 7B as shown in FIG. 12.
Specifically, selection objects having relatively large diam-
eters can be selected using the plate 7A and those having
relatively small diameters can be selected from objects hav-
ing passed through the through holes 10A of the plate A.
[0092] Note that although a mode in which two plates are
used by being placed one over the other is illustrated in this
embodiment, the number of the plates is not particularly
limited and may be three or more.

[0093] [Object Selection Method]

[0094] Next, the object selecting method of this embodi-
ment is described. The object selecting method of this
embodiment is an object selecting method for selecting selec-
tion objects from a collection of objects including the selec-
tion objects, and includes an immersion step, a precipitation
step and an arrangement step. Each step is described below.
[0095] <Concerning Immersion Step>

[0096] The immersion step is a step of immersing a plate
having a top surface and a bottom surface and configured to
support selection objects and a holding means configured to
hold the plate with the bottom surface of the plate and an inner
bottom part of a container separated in a container storing
liquid. The container, the plate and the holding meams are not
described since being the same as those described in detail in
the description of the object selecting device 1.

[0097] <Concerning Precipitation Step and Arrangement
Step>
[0098] The precipitation step is a step of adding the collec-

tion of objects including the selection objects to the liquid
from a side of the top surface of the plate and causing the
collection of objects to precipitate along the direction of
gravity into through holes formed in the plate, arranged at
support positions where the selection objects are supported
and including tapered portions on the inner wall surfaces
thereof, the opening area at the upper ends of the tapered
portions being larger than that at the lower ends of the tapered
portions.
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[0099] Further, the arrangement step is a step of bringing
the selection objects out of the collection of objects precipi-
tating in the through holes into contact with the tapered por-
tions and supporting them at the support positions.

[0100] The collection of objects and the through holes are
not described since being the same as those described above.
A procedure of selecting and arranging the selection objects
is described below. FIGS. 3A to 3D are diagrams showing a
procedure of selecting the selection objects 9 in the object
selecting device 1.

[0101] Asshown in FIG. 3A, the plate 7 is immersed in the
container 4 storing the liquid 3 via the spacer 8. FIG.3A is a
diagram of the plate 7 to be immersed into the container 4
storing the liquid 3 and the spacer 8 configured to hold the
bottom surface 6 of the plate 7 in the state separated from the
inner bottom part 2 of the container 4. In this way, the plate 7
is immersed in the liquid 3 in advance in a state where nothing
is supported at the support positions. This enables the selec-
tion objects 9 to be selected in the liquid 3 and prevents the
selection objects 9 included in the collection of objects M
such as a cell culture solution from being exposed to outside
air and being dried.

[0102] Subsequently, as shown in FIG. 3B, the collection of
objects M is added to the liquid 3 from the side of the top
surface 5 of the plate 7 immersed in the liquid 3. FIG. 3B is a
diagram showing a state where the collection of objects M
including the selection objects 9 is added to the liquid 3 from
the side of the top surface 5 of the plate 7.

[0103] A method for adding the collection of objects M is
not particularly limited, but the collection of objects M is
preferably gently added from a position close to the liquid
level or directly added to the liquid 3 using a pipette or the like
when being added to the liquid 3 in order to eliminate the
drying of the selection objects 9 and a physical impact. The
collection of objects M added into the liquid 3 gently precipi-
tates with gravity while being dispersed in the liquid 3. Thus,
a physical impact on the selection objects 9 is reduced.

[0104] Subsequently, as shown in FIG. 3C, the collection of
objects M precipitates in the liquid 3 with gravity and reaches
the top surface 5 of the plate 7. F1G. 3C is a diagram showing
a state where the collection of objects M added to the liquid 3
are precipitating in the through holes 10 along the direction of
gravity and the collection of objects M have precipitated in a
plurality of arranged through holes 10 of the plate 7. As
described above, out of the collection of objects M having
reached the top surface 5 of the plate 7 with gravity, the
selection objects 9a and the non-objects 12a in contact with
the tapered portions 11 are introduced into the through holes
10 while descending along the tapered portions 11.

[0105] Since the diameters of the non-objects 12a are
smaller than the opening area at the lower ends of the tapered
portions 11, the non-objects 12a pass through the through
holes 10. The non-objects having passed through the through
holes (non-objects 125) precipitate to the inner bottom part 2
of the container.

[0106] On the other hand, as shown in FIG. 3D, the objects
(selection objects 9¢) having larger diameters than the open-
ing area at the lower ends of the tapered portions 11 out of the
collection of objects M precipitating into the through holes 10
are supported by the tapered portions 11 in contact with the
inner wall surfaces of the tapered portions 11 and the through
holes 10 and arranged on the plate 7.
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[0107] <Concerning Vibration Step>

[0108] The object selecting method of this embodiment
preferably further includes a vibration step.

[0109] The vibration step is a step of applying vibration to
the plate to prompt the selection objects to be introduced to
the support positions in the precipitation step or the arrange-
ment step. The vibration generation mechanism 13 described
above inthe description ofthe object selecting device 1 can be
used to apply vibration to the plate. The container 41 provided
with the vibration generation mechanism 13 is described in
more detail with reference to FIG. 11. FIG. 11 is a diagram
showing a vibration generation step.

[0110] As shown in FIG. 11, the vibration generation
mechanism 13 is connected to the plate 7 and vibrates the
plate 7 in a planar direction. Reference sign A4 denotes a
vibrating direction of the plate 7 by the vibration generation
mechanism 13. Note that the vibrating direction may be a
direction other than the planar direction and may be, for
example, a vertical direction, both the planar direction and the
vertical direction or an irregular direction.

[0111] As shown in FIG. 11, in a cell capture chamber C1,
the selection objects 9 described above are selected and vibra-
tion is applied to the plate 7 by the vibration generation
mechanism 13 to select and remove objects having different
diameters. A state of selection is obtained mainly by observ-
ing the presence or absence of the objects supported by the
plate 7 by a determination mechanism (not shown) provided
above or below the container 41. At this point of time, the
non-objects 12 having diameters smaller than the opening
area at the lower ends of the tapered portions are removed and
the selection objects 9 are selected in the tapered portions 11.
However, at this point of time, there is a possibility that
objects having larger diameters or having distorted shapes are
supported by the plate 7 besides the objects having a desired
shape. Thus, the plate 7 is moved to an adjacent cell selection
chamber C2 and further selection proceeds based on the
shape.

[0112] In the cell selection chamber C2, the shapes of the
objects supported by the plate 7 are observed by the determi-
nation mechanism (not shown) provided above or below the
container 41. The determination mechanism is used after
being appropriately moved from a position of observation in
the cell capture chamber C1, but determination mechanisms
corresponding to the respective chambers may also be pre-
pared.

[0113] Although an observation method by the determina-
tion mechanism is not particularly limited, the substantially
transparent objects can be clearly observed, for example, by
using a phase-contrast microscope. Besides, if the selection
objects 9 are dyed with a fluorescent dye such as trypan blue,
they can be observed by a fluorescence microscope. As a
result, if the selection objects 9 are, for example, cell aggre-
gates, cell aggregates having larger diameters than the desired
diameter, defective cell aggregates including dead cells and
the like are newly determined as the non-objects 12. The
determined non-objects 12 are manually removed by the user
or, if the selection nozzle 14 described above is automated,
the selection nozzle 14 is controlled not to extract the non-
objects 12 as the selection objects 9.

[0114] Only the selection objects 9 are supported by the
plate 7 having the non-objects 9 removed therefrom. The
supported selection objects can be collected such as by ver-
tically inverting the plate or can be extracted through an
extraction step described below.
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[0115] <Concerning Extraction Step>

[0116] The object selecting method of this embodiment
preferably further includes the extraction step.

[0117] The extraction step is a step of extracting the sup-
ported selection objects from the plate.

[0118] The selection nozzle described above in the descrip-
tion of the object selecting device 1 can be used to extract the
selection objects from the plate. The selection nozzle is not
described since being the same as the one described above.
The selection objects extracted using the selection nozzle
may be, for example, directly subjected to various tests or
may be arranged on a separately prepared plate and tempo-
rarily stored.

[0119] As described above, according to the object select-
ing method of this embodiment, it is possible to support only
the selection objects having the predetermined shape out of
the collection of objects having different shapes by the
tapered portions and allow the non-objects other than the
selection objects to precipitate to the inner bottom part of the
container. Further, in the case of extracting the selection
objects supported by the tapered portions such as by suction,
the non-objects precipitated on the inner bottom part of the
container are not erroneously extracted since the plate is held
separated from the inner bottom part of the container by the
holding means.

[0120] Note that the aforementioned specific embodiments
mainly include inventions having the following configura-
tions.

[0121] An object selecting device according to one aspect
of the present invention includes a container including an
inner bottom part and configured to store liquid, a plate hav-
ing a top surface and a bottom surface and configured to
support a selection object by being immersed into the liquid
stored in the container, and a holding means configured to
hold the plate in a state where the bottom surface of the plate
and the inner bottom part of the container are separated,
wherein the plate includes a through hole at a support position
for the selection object, the through hole includes a tapered
portion configured to allow the selection object to precipitate
along a direction of gravity and supporting the selection
object in contact with the inner wall surface of the through
hole in a state where the plate is immersed in the liquid in the
container, and an opening area at the upper end of the tapered
portion is larger than an opening area at the lower end of the
tapered portion.

[0122] Inthe presentinvention, by adopting such a configu-
ration, only the selection object having a predetermined shape
out of the collection of objects having different shapes is
supported by the tapered portion and non-objects other than
the selection object are allowed to precipitate to the inner
bottom part of the container. Further, since the plate is held
separated from the inner bottom part of the container by the
holding means in the case of extracting the selection object
supported by the tapered portion such as by suction, the
non-objects precipitated on the inner bottom part of the con-
tainer are not erroneously extracted.

[0123] The plate preferably includes a plurality of the
through holes arranged in a matrix.

[0124] Inthe presentinvention, by adopting such a configu-
ration, a plurality of selection objects having the predeter-
mined shape can be simultaneously selected, time and labor
can be drastically saved as compared with the case where the
selection objects are individually selected and operation effi-
ciency can be improved. Further, in the case of extracting the
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selection objects, for example, by a nozzle or the like, the
preparation of a plurality of nozzles corresponding to the
arrangement of the through holes can contribute to the auto-
mation of the device. As a result, the device can be used for
high-throughput screening and the like and a work amount
can be drastically reduced.

[0125] The through hole preferably has a frustum shape.
[0126] Inthepresentinvention, by adopting such a configu-
ration, the selection object is easily introduced into the
through hole since the inner side surface of the through hole
serves as the inclined tapered portion. Further, the selection
object having a substantially spherical shape is easily
selected, for example, as compared with the case where the
tapered portion is provided on a part of the inner wall surface
of the through hole.

[0127] The through hole is preferably shaped to form a
clearance capable of allowing the liquid to flow from the
bottom surface side to the top surface side in a state where the
selection object is supported by the plate.

[0128] Inthepresentinvention, by adopting such a configu-
ration, the selection object can be easily picked up by an
extracting means since it is prevented from being closely
fitted into the through hole.

[0129] A ratio of the opening area at the lower end of the
tapered portion to the opening area at the upper end of the
tapered portion is preferably 0.11 to 0.94.

[0130] Inthepresentinvention, by adopting such a configu-
ration, even if there is a slight flow of the liquid in the con-
tainer, the selection object supported by the plate can be more
reliably supported by the plate without being inadvertently
flowed out of the through hole. Further, it is possible to
capture the plate, the selection object and a nozzle as the
extracting means within a depth of field of a lens provided in
a phase-contrast microscope, for example, in the case of
observing the supported selection object from below the con-
tainer by the phase-contrast microscope. Thus, a user can not
only easily confirm whether or not the selection object is
supported by the plate and the shape of the supported selec-
tion object, but also easily confirm the position of the selec-
tion object and that of the nozzle at the time of extraction by
the extracting means.

[0131] The container and the plate are preferably made of a
translucent material.

[0132] Inthepresentinvention, by adopting such a configu-
ration, the selection object can be continuously confirmed, for
example, by the phase-contrast microscope from above or
below the container and operation efficiency can be
improved.

[0133] The selection object is preferably a bio-based cell.
[0134] By adopting such a configuration, the present inven-
tion can be applied to the bio-based cell, which is an object
with a large shape deviation, and can provide a device capable
of contributing to an improvement in operation efficiency in
the fields of bio-related technology and medicine.

[0135] The selection object is preferably a bio-related cell
aggregate.
[0136] The bio-based cell aggregate can provide a result

considering functions of individual cells as compared with a
test result obtained using one cell since a biosimilar environ-
ment considering interactions among cells is reconfigured in
the cell aggregate, and experiment conditions can be made
uniform in accordance with an environment in a biological
body. Thus, by adopting such a configuration, the present
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invention can provide a device capable of obtaining a highly
reliable result in the fields of bio-related technology and
medicine.

[0137] It is preferable to further include a vibration gener-
ating means configured to apply vibration to the plate.

[0138] Inthe presentinvention, by adopting such a configu-
ration, even if there are selection objects held on the plate
without being supported by the plate, those selection objects
can be prompted to move to the support positions by applying
vibration to them. Further, if elliptical non-objects not having
a substantially spherical shape and the like are caught in the
through holes, they can be prompted to pass through the
through holes and precipitate by applying vibration. Further-
more, since the vibration generating means is provided not for
the container, but for the plate, cell aggregates already pre-
cipitated on the inner bottom part of the container and having
distorted shapes and non-objects composed of one cell are not
blown up. Thus, the non-objects are not extracted in extract-
ing the selection objects by the extracting means.

[0139] It is preferable to further include an extracting
means configured to extract the selection object from the
plate.

[0140] Inthepresentinvention, by adopting such a configu-
ration, the remaining plate can be reused since the selection
object can be extracted from the plate and moved to a subse-
quent step. Particularly, by automating the extracting means,
operation efficiency can be improved. Note that the reuse of
the plate 7 is not essential and the plate 7 can be disposable.

[0141] An object selecting method according to another
aspect of the present invention is an object selecting method
for selecting a selection object from a collection of objects
including the selection object and includes an immersion step
of immersing a plate having a top surface and a bottom
surface and configured to support a selection object and a
holding means configured to hold the plate with the bottom
surface of the plate and an inner bottom part of a container
separated in the container including the inner bottom part and
storing liquid, a precipitation step of adding a collection of
objects including the selection object to the liquid from a side
of the top surface of the plate and causing the collection of
objects to precipitate along a direction of gravity into a
through hole formed in the plate, arranged at a support posi-
tion where the selection object is supported and including a
tapered portion on the inner wall surface thereof, an opening
area at the upper end of the tapered portion being larger than
an opening area at the lower end of the tapered portion, and an
arrangement step of bringing the selection object out of the
collection of objects precipitating in the through hole into
contact with the tapered portion and supporting the selection
object at the support position.

[0142] Inthe presentinvention, by adopting such a configu-
ration, only the selection object having a predetermined shape
out of the collection of objects having different shapes is
supported by the tapered portion and non-objects other than
the selection object are allowed to precipitate to the inner
bottom part of the container. Further, since the plate is held
separated from the inner bottom part of the container by the
holding means in the case of extracting the selection object
supported by the tapered portion such as by suction, the
non-objects precipitated on the inner bottom part of the con-
tainer are not erroneously extracted.
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[0143] It is preferable to further include a vibration step of
applying vibration to the plate to prompt the selection object
to be introduced to the support position in the precipitation
step or the arrangement step.

[0144] Inthepresentinvention, by adopting such a configu-
ration, even if there are selection objects held on the plate
without being supported by the plate, those selection objects
can be prompted to move to support positions by applying
vibration to them. Further, since the vibration generating
means is provided not for the container, but for the plate, cell
aggregates already precipitated on the inner bottom part of the
container and having distorted shapes and non-objects com-
posed of one cell are not blown up by the vibration, and the
non-objects are not extracted in extracting the selection
objects.

[0145] It is preferable to further include an extraction step
of extracting the supported selection object from the plate.
[0146] Inthepresentinvention, by adopting such a configu-
ration, the remaining plate can be reused since the selection
object can be extracted from the plate and moved to a subse-
quent step. Particularly, by automating the extracting means,
operation efficiency can be improved.

1. An object selecting device, comprising:

a container including an inner bottom part and configured
to store liquid;

a plate having a top surface and a bottom surface and
configured to support a selection object by being
immersed into the liquid stored in the container; and

a holder configured to hold the plate in a state where the
bottom surface of the plate and the inner bottom part of
the container are separated,

the plate including a through hole at a support position for
the selection object; and

the through hole being configured to allow the selection
object to precipitate along a direction of gravity and
including a tapered portion for supporting the selection
object in contact with an inner wall surface of the
through hole in a state where the plate is immersed in the
liquid in the container, an opening area at an upper end of
the tapered portion being larger than an opening area at
a lower end of the tapered portion.

2. The object selecting device according to claim 1,

wherein:

the plate includes a plurality of the through holes at support
positions for the selection objects; and

the plurality of through holes are so arranged adjacent to
each other that the upper end of the tapered portion is in
contact with the upper end of the tapered portion of an
adjacent through hole.

3. The object selecting device according to claim 1,
wherein the plate includes a plurality of through holes
arranged in a matrix.

4. The object selecting device according to claim 1,
wherein the through hole has a frustum shape.

5. The object selecting device according to claim 1,
wherein the through hole is shaped to form a clearance
capable of allowing the liquid to flow from the bottom surface
to the top surface in a state where the selection object is
supported by the plate.

6. The object selecting device according to claim 1,
wherein a ratio of the opening area at the lower end of the
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tapered portion to the opening area at the upper end of the
tapered portion is 0.11 to 0.94.

7. The object selecting device according to claim 1,
wherein the container and the plate are made of a translucent
material.

8. The object selecting device according to claim 2,
wherein the holder is a hollow spacer which is placed on the
inner bottom part of the container and holds the plate thereon.

9. The object selecting device according to claim 2,
wherein:

the holder is a leg unit provided on the bottom surface of the

plate; and

the plate is held separated from the inner bottom part of the

container by the leg unit.

10. The object selecting device according to claim 2,
wherein:

the holder is a hanging tool provided on the top surface of

the plate; and

the plate is held separated from the inner bottom part of the

container by the hanging tool.

11. The object selecting device according to claim 1,
wherein the selection object is a bio-based cell.

12. The object selecting device according to claim 11,
wherein the selection object is a bio-related cell aggregate.

13. The object selecting device according to claim 1, fur-
ther comprising a vibration generator configured to apply
vibration to the plate.

14. The object selecting device according to claim 1, fur-
ther comprising an extractor means configured to extract the
selection object from the plate.

15. An object selecting method for selecting a selection
object from a collection of objects containing the selection
object, comprising:

storing liquid in a container, the container having an inner

bottom part;

immersing a plate in the liquid in the container, the plate

having a top surface and a bottom surface and the plate
being configured to support a selection object;
placing a holder in the container, the holder being config-
ured to hold the plate with the bottom surface of the plate
separated in the container from the inner bottom part;

adding a collection of objects including the selection object
to the liquid from a side of the top surface of the plate and
causing the collection of objects to precipitate along a
direction of gravity into a through hole formed in the
plate, the through hole including a tapered portion on an
inner wall surface thereof, an opening area at an upper
end of the tapered portion being larger than an opening
area at a lower end of the tapered portion; and

bringing the selection object out of the collection of objects
precipitating in the through hole into contact with the
tapered portion and supporting the selection object at a
support position.

16. The object selecting method according to claim 15,
further comprising applying vibration to the plate to prompt
the selection object to be introduced to the support position.

17. The object selecting method according to claim 15,
further comprising extracting the supported selection object
from the plate.



