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Description

Technical Field

[0001] The present invention relates to a cryopreser-
vation device.

Background Art

[0002] In the development of new medicines or medical
basic research, biological samples, such as sperms, fer-
tilized ova, and cells of laboratory animals, are used.
Since biological samples deteriorate due to a biological
action at normal temperature, it is general that the bio-
logical samples are cryopreserved by cryopreservation
devices or the like. Since cryopreservation devices using
liquid nitrogen can stably maintain biological samples for
a long period of time, these cryopreservation devices
have been widely used.
[0003] For example, patent application publication JP
2005/143873 (A), discloses a cryopreservation device
that has an opening with about half the diameter of a
vessel and can freely rotate an internal placement tray,
as one of the cryopreservation devices using liquid nitro-
gen. In addition, in the cryopreservation vessel disclosed
in publication JP 2005/143873 (A), in order to store sam-
ples in large quantities, a plurality of samples are stored
in a storage box, and a plurality of the storage boxes are
stored in a case main body.
[0004] Patent application publication WO
2004/028572 (A2) discloses an automatic system for
conserving samples at a controlled temperature compris-
ing at least one controlled-temperature thermo-insulated
conservation chamber with temperature control means
containing a set of disks for storing samples and a Car-
tesian robotic system equipped with a pick-up device.

Summary of Invention

Technical Problem

[0005] However, in the cryopreservation vessel dis-
closed in JP 2005/143873 (A), a worker needs to load
and unload the case main body in which preservation
targets, such as samples, are accommodated from the
cryopreservation vessel. Therefore, the burden on the
worker is large, such as the need to use equipment or
jigs for prevention of frostbite against low-temperature
liquid nitrogen within the cryopreservation vessel. Addi-
tionally, since it is necessary to extract an intended pres-
ervation target in a state where the case main body is
unloaded from the cryopreservation vessel, there is a
concern that the temperature of other preservation tar-
gets accommodated within the case main body may also
rise.
[0006] The present invention has been made in view
of the above circumstances, and an object of the present
invention is to provide a cryopreservation device that can

automatically extract a preservation target, such as an
intended sample, and can suppress a rise in the temper-
ature of preservation targets other than the intended
preservation target.

Solution to Problem

[0007] In order to solve the above problems, the
present invention provides a cryopreservation device ac-
cording to Claim 1. Preferred embodiments are defined
in the dependent claims.

Advantageous Effects of Invention

[0008] The cryopreservation device of the present in-
vention includes the cryopreservation vessel that inter-
nally accommodates the case configured to store the
preservation targets side by side and has the opening
communicating with the outside provided in the upper
surface thereof, the first arm that raises the case in the
vertical direction via the opening in a state where the
case is held and maintains the case at the arbitrary
height, the first stage that is provided above the cryop-
reservation vessel so as to be adjacent to the opening
as seen in plan view and allows a preservation target to
be placed thereon, and the second arm that moves the
preservation target to the first stage.
[0009] In this way, since the first stage is provided so
as to be adjacent to the opening as seen in plan view,
only an intended preservation target can be extracted
onto the first stage by the second arm without pulling up
the entire case from the cryopreservation vessel when
the preservation target, such as an intended sample, is
extracted from the cryopreservation vessel by the first
arm. Hence, the intended preservation target can be au-
tomatically extracted, and a rise of the temperature of
preservation targets other than the intended preservation
target can be suppressed.

Brief Description of Drawings

[0010]

FIG. 1 is a side schematic view illustrating a cryop-
reservation device according to a first embodiment
according to the present invention.
FIG. 2 is a side schematic view illustrating a drawer
in the cryopreservation device of the first embodi-
ment according to the present invention.
FIG. 3 is a sectional schematic view of a cryopreser-
vation vessel in the cryopreservation device of the
first embodiment according to the present invention,
as seen from the side.
FIG. 4 is a sectional schematic view of the cryop-
reservation vessel in the cryopreservation device of
the first embodiment according to the present inven-
tion, as seen from above.
FIG. 5 is a perspective schematic view illustrating
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the drawer in the cryopreservation device of the first
embodiment according to the present invention.
FIG. 6 is a side schematic view illustrating the oper-
ation of a drawer-raising/lowering device in the cry-
opreservation device of the first embodiment accord-
ing to the present invention.
FIG. 7 is a plan schematic view illustrating a first
stage, a second stage, a first pressing device, and
a second pressing device in the cryopreservation de-
vice of the first embodiment according to the present
invention.
FIG. 8 is a side schematic view illustrating a convey-
ance system in the cryopreservation device of the
first embodiment according to the present invention.
FIG. 9 is a perspective schematic view illustrating a
drawer in a cryopreservation device of a second em-
bodiment according to the present invention.
FIG. 10 is a side schematic view illustrating the draw-
er-raising/lowering device, the drawer, a first drawer
guide, a second drawer guide, the first stage, and
the second stage in the cryopreservation device of
the second embodiment according to the present in-
vention.
FIG. 11 is a plan schematic view illustrating the draw-
er-raising/lowering device, the drawer, the first draw-
er guide, the second drawer guide, the first stage,
and the second stage in the cryopreservation device
of the second embodiment according to the present
invention.
FIG. 12 is a plan schematic view illustrating the op-
eration of the first pressing device and the second
pressing device in the cryopreservation device of the
second embodiment according to the present inven-
tion.

Description of Embodiments

[0011] Hereinafter, a cryopreservation device of a first
embodiment according to the present invention will be
described in detail. In addition, in the drawings to be used
in the following description, characteristic portions may
be illustrated in an enlarged manner for convenience in
order to make characteristics easily understood, and the
dimension scales or the like of respective constituent el-
ements are not necessarily the same as actual dimension
scales.

First Embodiment

<Cryopreservation device>

[0012] First, the cryopreservation device of the first em-
bodiment according to the present invention will be de-
scribed, referring to FIGS. 1 to 8. FIG. 1 is a side sche-
matic view illustrating the cryopreservation device 1 of
the first embodiment.
[0013] As illustrated in FIG. 1, the cryopreservation de-
vice 1 of the present embodiment includes a cryopreser-

vation vessel 2; a drawer-raising/lowering device (first
arm) 4, a first stage 5, a second stage 6, a first pressing
device (third arm) 7, a second pressing device (second
arm) 8 and a control device (control unit) (not illustrated)
that controls at least the drawer-raising/lowering device
(first arm) 4 and the second pressing device (second arm)
8, which are provided in a task space 3; and an input/out-
put device 9 for management configured to perform input
and output of loading and unloading information of a vial
or a drawer (a case) to and from the control device, which
is provided outside thereof.
[0014] The cryopreservation device 1 of the present
embodiment independently drives the drawer-rais-
ing/lowering device 4 and the second pressing device 8
using the control device (not illustrated), thereby auto-
matically extracting an intended biological sample pre-
served within the cryopreservation vessel 2 and reducing
a rise in the temperature of a biological sample other than
the intended biological sample.
[0015] In addition, as illustrated in FIG. 2, in the cryo-
preservation device 1 of the present embodiment, a plu-
rality of the vials (preservation targets) 11 are arrayed
and stored within boxes (units) 12, and the boxes 12 are
stored side by side in a vertical direction in the drawer
(case) 13 (hereinafter may be referred to as a "Z-axis
direction").
[0016] The vials 11 are cylindrical vessels configured
to directly accommodate samples, such as biological
samples. As long as the vials 11 directly accommodate
the samples, such as the biological samples, and with-
stand a low temperature within the cryopreservation ves-
sel, vessels made of various materials, such as resin and
glass, can be used and are not particularly limited.
[0017] The boxes 12 are boxes configured to store the
vials 11. Although the boxes 12 are not particularly lim-
ited, bottom surfaces of the boxes 12 may be open so
that the plurality of vials 11, such as 48 vials or 96 vials,
can be stored side by side in two dimensions and bar
codes pasted on the bottom surfaces of the vials 11
stored in the boxes 12 can be read by a bar code reader
to be described below.
[0018] The drawer 13 is provided with a shelf configu-
rated to store the boxes 12 side by side in the Z-axis
direction. The drawer 13 can be gripped by the drawer-
raising/lowering device 4 and can be raised and lowered
in the Z-axis direction. The drawer 13 is not particularly
limited as long as it is possible to store the boxes 12 and
to be raised and lowered in the Z-axis direction by the
drawer-raising/lowering device 4.
[0019] As illustrated in FIG. 1, the cryopreservation
vessel 2 is provided at a lower part of the cryopreserva-
tion device 1 of the present embodiment. The cryopreser-
vation vessel 2 is a vessel configured to accommodate
the drawer 13 therein and cryopreserve the drawer.
[0020] FIG. 3 is a sectional schematic view of the cry-
opreservation vessel 2 in the cryopreservation device 1
of the first embodiment according to the present inven-
tion, as seen from the side.
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[0021] As illustrated in FIG. 3, the cryopreservation
vessel 2 is a vacuum double-insulation vessel which has
a double structure made of stainless steel or the like and
formed by an inner tank 21 and an outer tank 22 and in
which an air gap between the inner tank 21 and the outer
tank 22 is a vacuum. Hence, by filling the inside of the
inner tank 21 with a low-temperature liquefied gas, such
as liquid nitrogen, the inside thereof can be kept in a low-
temperature state. For example, a gaseous phase por-
tion inside the inner tank 21 can be kept at -150°C or
lower by filling the liquid nitrogen up to the vicinity of a
lower part of the inner tank 21, specifically, up to under
a drawer table (rotary table) 24 to be described below.
[0022] An upper surface of the cryopreservation vessel
2 is provided with two openings 23a and 23b. An internal
space of the cryopreservation vessel 2 and the task
space 3 communicate with each other via each opening
23a or 23b.
[0023] The two openings 23a and 23b are provided so
as to be adjacent to each other in a radial direction of the
drawer table (rotary table) 24 to be described below.
Here, a direction in which the two openings 23a and 23b
are aligned adjacent to each other is referred to as an
"X-axis direction".
[0024] The opening area of each opening 23a or 23b
is approximately equal to the area of the drawer 13 as
seen in a plan view. For this reason, when the boxes 12
are conveyed from the drawer 13 in the task space 3, the
boxes 12 can be prevented from erroneously falling into
the cryopreservation vessel 2 from the opening 23a or
23b.
[0025] Each opening 23a or 23b allows a cap 25, which
blocks the opening, to be installed therein. Here, in FIG.
3, a case where the cap 25 is provided in the opening
23a to block the opening and the opening 23b is not pro-
vided with the cap 25 will be described as an example.
By providing the cap 25 in each opening 23a or 23b, the
opening is blocked. Therefore, a rise in temperature with-
in the cryopreservation vessel 2 can be suppressed.
[0026] Materials for the cap 25 are not particularly lim-
ited as long as the materials have heat-insulating char-
acteristics, and, for example, foamed urethane resin or
the like may be used.
[0027] An upper surface of the cap 25 is provided with
a gripping part 26. Although the shape of the gripping
part 26 is not particularly limited as long as it is easy to
grip the gripping part 26 when the cap 25 is attached to
and detached from each opening 23a or 23b, a shape
capable of being gripped by the drawer-raising/lowering
device 4 to be described below is preferable. As long as
the gripping part 26 is capable of being gripped by the
drawer-raising/lowering device 4, the cap 25 can be au-
tomatically attached to and detached from each opening
23a or 23b by raising and lowering the drawer-rais-
ing/lowering device 4 in the Z-axis direction.
[0028] As illustrated in FIGS. 3 and 4, a lower part with-
in the cryopreservation vessel 2 is provided with the draw-
er table 24 configured to place the drawer 13 thereon.

The drawer table 24 is configured so as to be capable of
being rotated about a rotary shaft 28 by a motor 27 that
is provided outside the cryopreservation vessel 2 and is
combined with a central axis 28 of the drawer table 24.
[0029] Additionally, as illustrated in FIG. 4, a plurality
of the drawers 13 are capable of being placed on the
circumference of each of two arbitrary concentric circles
centered on the rotary shaft 28 on the drawer table 24.
In addition, as seen in plan view, the respective openings
and the respective concentric circles are aligned with
each other such that the openings 23a and 23b are lo-
cated on the respective circumferences of the concentric
circles.
[0030] Accordingly, when an arbitrary drawer 13 is ex-
tracted, the arbitrary drawer 13 can be moved so as to
be located immediately below the opening 23a or the
opening 23b by rotating the drawer table 24.
[0031] Additionally, as illustrated in FIG. 3, a drawer
guide 29 having a tapered shape of which an upper end
widens is provided on the drawer table 24 so as to cor-
respond to a position where each drawer 13 is placed.
By providing the drawer guide 29, each drawer 13 can
be fixed so as to be placed at a predetermined position.
Accordingly, when the drawer table 24 is rotated, the po-
sition of each drawer 13 can be prevented from deviating
on the drawer table 24. Additionally, a tapered part of the
drawer guide 29 can correct the positional deviation when
the drawer 13 is lowered.
[0032] As illustrated in FIG. 5, the drawer 13 is consti-
tuted by a pair of vertical plates 31 and 31 used as side
surfaces, and a plurality of floor plates 32 provided be-
tween the vertical plates 31 and 31. Accordingly, a shelf
that is continuous in the Z-axis direction is provided, so
that the boxes 12 can be stored on each shelf. Addition-
ally, since at least one side surface orthogonal to the pair
of vertical plates is open, the boxes 12 are capable of
being taken in and out.
[0033] When each drawer 13 is placed on the drawer
table 24, in a case where the drawer 13 is raised by the
drawer-raising/lowering device 4 to be described below,
the drawer is placed such that the open side surface faces
the first stage 5 side.
[0034] An upper surface of the drawer 13 is provided
with a gripping part 33. Although the shape of the gripping
part 33 is not particularly limited as long as the drawer
13 can be raised and lowered in the Z-axis direction, a
shape capable of being gripped by the drawer-rais-
ing/lowering device 4 to be described below is preferable.
As long as the gripping part 33 is capable of being gripped
by the drawer-raising/lowering device 4, the drawer 13
can be automatically loaded into and unloaded from each
opening 23a or 23b by raising and lowering the drawer-
raising/lowering device 4 in the Z-axis direction.
[0035] As illustrated in FIG. 1, the task space 3 is pro-
vided above the cryopreservation vessel 2, and commu-
nicates with the cryopreservation vessel 2 via the open-
ing 23a or 23b. The cryopreservation device 1 of the
present embodiment is surrounded by a housing (not il-
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lustrated), and the task space 3 is maintained, for exam-
ple, in a dry environment with a dewpoint of -40°C or
lower, preferably, a dew point of -50°C or lower, due to
nitrogen gas or the like that has evaporated from the in-
side of the cryopreservation vessel 2. By covering the
task space including the openings 23a and 23b of the
cryopreservation vessel 2 with the housing, the risk of
frostbite caused by a worker directly touching the drawer
13 and the liquid nitrogen and the risk of lack of oxygen
caused by the nitrogen gas that evaporates from the
openings 23a and 23b can be eliminated. Additionally,
by maintaining the inside of the housing in the dry envi-
ronment, dew condensation or the like within the task
space 3 can be prevented.
[0036] As illustrated in FIG. 6, the drawer-raising/low-
ering device 4 is a member which is configured to raise
and lower the drawer 13 in the Z-axis direction via any
one of the openings 23a and 23b in a state where the
drawer 13 is held, for example, by gripping, and is pro-
vided within the task space 3. The drawer-raising/lower-
ing device 4 is constituted by a support rail 41, a rais-
ing/lowering device drive part 42, a main shaft part 43,
and a hook 44.
[0037] The support rail 41 is provided in the X-axis di-
rection in an upper part of the task space 3. The rais-
ing/lowering device drive part 42 is attached to the sup-
port rail 41 so as to be movable in the X-axis direction.
[0038] The main shaft part 43 is provided at the rais-
ing/lowering device drive part 42 so as to hang down
therefrom. Additionally, the hook 44 is provided at a lower
end of the main shaft part 43.
[0039] The form of the main shaft part 43 is not partic-
ularly limited as long as it is possible to couple the rais-
ing/lowering device drive part 42 and the hook 44 and to
hang the hook 44 down from the raising/lowering device
drive part 42. For example, the main shaft part 43 may
be a rod-shaped member or may be an aspect in which
chains capable of being split into two or more pieces are
combined together.
[0040] Additionally, the raising/lowering device drive
part 42 is not particularly limited as long as the hook 44
can be raised and lowered in the Z-axis direction via the
main shaft part 43, and can be appropriately selected
according to the aspect of the above-described main
shaft part 43. For example, in a case where the aspect
of the main shaft part 43 is a rod-shaped member, a
mechanism that rotates a roller member that journals the
main shaft part 43 may be adopted. Additionally, in a
case where the aspect of the main shaft part 43 is the
combination of the chains capable of being split into two
or more pieces, a mechanism having a splitting function
and a winding-up function of the chains may be adopted.
[0041] The shape of the hook 44 is not particularly lim-
ited as long as the drawer 13 can be gripped. For exam-
ple, a hook shape may be adopted. Accordingly, the grip-
ping part 33 provided at an upper part of the drawer 13
can be gripped.
[0042] According to the drawer-raising/lowering de-

vice 4 configured in this way, the hook 44 can be moved
to a position above any one of the opening 23a and the
opening 23b corresponding to the position of a drawer
13 where an intended sample is kept by being moved on
the support rail 41 in the X-axis direction.
[0043] Additionally, when the gripping part 33 provided
at the upper part of the drawer 13 is gripped by lowering
the drawer-raising/lowering device 4 into the cryopreser-
vation vessel 2, the position of the hook 44 can be easily
adjusted by being moved on the support rail 41 in the X-
axis direction. Accordingly, even if there is only one of
drawer-raising/lowering devices 4, the drawer 13 can be
loaded into and unloaded from the plurality of openings
23a and 23b.
[0044] Additionally, by driving the raising/lowering de-
vice drive part 42, the hook 44 can be raised and lowered
in the Z-axis direction via the main shaft part 43. That is,
the drawer 13 can be raised and lowered in the Z-axis
direction via any one of the openings 23a and 23b in a
state where the drawer 13 is gripped. Accordingly, the
drawer 13 can be loaded into and unloaded from the cry-
opreservation vessel 2.
[0045] Moreover, the hook 44 can be maintained at an
arbitrary height in the Z-axis direction by stopping the
driving of the raising/lowering device drive part 42. That
is, the drawer 13 can be maintained at an arbitrary height
in a state where the drawer 13 is gripped.
[0046] As illustrated in FIG. 7, a first X-axis rail 51 is
provided in the X-axis direction at the lower part of the
task space 3. The first stage 5 is attached to the first X-
axis rail 51, and is movable in the X-axis direction. For
that reason, as seen in plan view, the first stage 5 can
be moved to a position adjacent to each of the opening
23a and the opening 23b.
[0047] Since the first stage 5 is adjacent to any of the
openings 23a and 23b as seen in plan view, when a de-
sired box 12 stored at an arbitrary height is extracted
from the drawer 13, it becomes unnecessary to unload
the entire drawer 13 from the cryopreservation vessel 2.
Accordingly, by raising the drawer 13 until a bottom sur-
face of a storage space where the desired box 12 is stored
and the first stage 5 reach the same height, only the de-
sired box 12 can be extracted onto the first stage 5 by
the second pressing device 8 (second arm) to be de-
scribed below. Hence, a rise in the temperature of sam-
ples other than the intended sample can be suppressed.
Moreover, since it is not necessary to pull up the entire
drawer 13, the size of the device can be reduced in a
height direction thereof.
[0048] The first stage 5 allows a box 12 to be placed
thereon, and a portion of a placement surface is provided
with the opening 52. Accordingly, each vial 11 can be
pushed up from below the first stage 5 via the opening
52. Additionally, a bar code provided, for example, at a
lower part of each vial 11 can be identified from below
the first stage 5 via the opening 52.
[0049] The shape of the opening 52 is not particularly
limited as long as the push-up of the vial 11 and the read-
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ing of the bar code are possible. For example, an opening
that is slightly smaller than the box 12 by may be adopted,
or a plurality of openings may be adopted in the shape
of a slit or in the shape of a lattice.
[0050] Additionally, a box guide 53 is provided on the
placement surface in the first stage 5. A box 12 pressed
by the second pressing device 8 to be described below
can be adjusted by the box guide 53 so as to be placed
at a predetermined position on the first stage 5.
[0051] Additionally, a second X-axis rail 54 is provided
in the X-axis direction on a side opposite to the first X-
axis rail 51 with the openings 23a and 23b interposed
therebetween at the lower part the task space 3. The
second stage 6 is attached to the second X-axis rail 54,
and is movable in the X-axis direction. For that reason,
as seen in plan view, the second stage 6 can be moved
to a position adjacent to each of the opening 23a and the
opening 23b.
[0052] The first stage 5 and the second stage 6 are
movable in the X-axis direction as described above, and
are movable in the X-axis direction in a pair. Accordingly,
for example, when the drawer 13 is loaded into and un-
loaded from the opening 23a, the first stage 5, the open-
ing 23a, and the second stage 6 may be aligned adjacent
to each other in this order. Here, a direction in which the
first stage 5, the opening 23a, and the second stage 6
are aligned adjacent to each other is referred to as a "Y-
axis direction". In addition, the first stage 5 and the sec-
ond stage 6 are not only simultaneously movable as a
pair but also are individually operable.
[0053] Drawer guides 55 are respectively provided on
side surfaces of the first stage 5 and the second stage 6
on the opening 23b side. When the drawer 13 is raised
or lowered in the Z-axis direction via the opening 23b,
the drawer 13 can be supported so as to be sandwiched
by the drawer guides 55 from both sides of the drawer
13. Accordingly, since shaking or the like of the drawer
13 can be suppressed, the raising and lowering of the
drawer 13 and the movement of the box 12 between the
first stage 5 and the drawer 13 can be smoothly per-
formed.
[0054] The drawer guides 55 are not particularly limited
as long as the drawer 13 can be supported. For example,
the drawer 13 may be supported by causing wheels made
of resin to abut against surfaces of four corners of the
drawer 13 in the X-axis direction and the Y-axis direction.
[0055] The first pressing device 7 is a member config-
ured to press the box 12 placed on the first stage 5 to
the drawer 13 side, thereby storing the box 12 in the
drawer 13. The first pressing device 7 is provided on the
first stage 5. The first pressing device 7 is constituted by
a first support part 56 and a first pressing part 57.
[0056] The first support part 56 has a base end provid-
ed on a side surface opposite to a side surface that faces
the openings 23a and 23b, on the first stage 5. The first
support part 56 is attached such that a tip thereof is mov-
able in the Y-axis direction.
[0057] The first pressing part 57 is provided at the tip

of the first support part 56. The box 12 can be pressed
in the Y-axis direction by the first pressing part 57.
[0058] According to the first pressing device 7 config-
ured in this way, by pressing the box 12 placed on the
first stage 5 to the drawer 13 side, the box 12 can be
stored in the drawer 13.
[0059] The second pressing device 8 is a member con-
figured to press the box 12 maintained at a height adja-
cent to the first stage 5 using the drawer-raising/lowering
device 4 to the first stage 5 side, thereby moving the box
12 onto the first stage 5. The second pressing device 8
is provided on the second stage 6. The second pressing
device 8 is constituted by a second support part 58 and
a second pressing part 59.
[0060] The second support part 58 has a base end
provided on a side surface opposite to a side surface that
faces the openings 23a and 23b, on the second stage 6.
The second support part 58 is attached such that a tip
thereof is movable in the Y-axis direction.
[0061] The second pressing part 59 is provided at the
tip of the second support part 58. The box 12 can be
pressed in the Y-axis direction by the second pressing
part 59.
[0062] According to the second pressing device 8 con-
figured in this way, by pressing the box 12 located at the
height adjacent to the first stage 5 within the drawer 13
to the first stage 5 side, the box 12 can be placed on the
first stage 5.
[0063] Since the first stage 5, the second stage 6, the
first pressing device 7, and the second pressing device
8 operate in cooperation with each other, the box 12 is
capable of being placed on the first stage 5 from the draw-
er 13 unloaded from the cryopreservation vessel 2 by the
drawer-raising/lowering device 4. Additionally, the box
12 placed on the first stage 5 is capable of being stored
in the drawer 13.
[0064] For example, in a case where the box 12 is
placed on the first stage 5 from the drawer 13 after being
unloaded via the opening 23b by the drawer-raising/low-
ering device 4, first, the first stage 5 and the second stage
6 move to positions that face each other with the opening
23b interposed therebetween as seen in plan view.
[0065] Next, the drawer 13 is unloaded via the opening
23b from the cryopreservation vessel 2 by the drawer-
raising/lowering device 4, and the drawer 13 is raised
until a bottom surface of a storage space where the de-
sired box 12 is stored and the first stage 5 reach the same
height. When the drawer 13 is raised, shaking of the
drawer 13 is suppressed by supporting the drawer 13
using the drawer guides 55 provided on the first stage 5
and the second stage 6.
[0066] Next, by pressing the desired box 12 in the Y-
axis direction using the second pressing device 8 in a
state where the drawer 13 is supported, the desired box
12 is moved from the drawer 13 to the first stage 5. The
desired box 12 can be placed on the first stage 5 by the
operation.
[0067] A case extracted onto the first stage 5 is con-
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veyed to the vicinity of an extraction port (not illustrated)
of the housing (not illustrated) by a conveyance system
61 provided in the task space 3.
[0068] As illustrated in FIG. 8, the conveyance system
61 is roughly constituted by the first stage 5, an identifi-
cation device 62, a push-up part 63, and a vial raising/low-
ering device 64.
[0069] The identification device 62 is a device config-
ured to identify the vial 11 and is provided around the
first X-axis rail 51 or on the first stage 5. The identification
device is not particularly limited as long as the vial 11
can be identified. For example, the identification device
may be any device as long as the device can recognize
information on an image pasted on the vial 11, and spe-
cifically, may include a bar code reader or the like.
[0070] In a case where the identification device 62 is
a bar code reader, for example, it is preferable that an
identification code be provided at a lower part of the vial
11, and an opening be provided in a bottom surface of
the first stage 5 and the identification device 62 be pro-
vided below the first stage 5. Accordingly, the vial 11
stored within the box 12 can be easily identified. Addi-
tionally, in this case, the identification device 62 (bar code
reader) may be provided at any position between the
opening 23a and the push-up part 63 on a movement
path of the first stage 5 in an X-axis. In addition, in a case
where the identification device 62 is a bar code reader,
both of a reader capable of reading a one-dimensional
bar code and a reader capable of reading a two-dimen-
sional bar code are possible.
[0071] By providing the identification device 62, stock
information, such as a keeping place and loading/unload-
ing date and time of the vial 11, and information, such as
an operation history, can be automatically recorded. Ad-
ditionally, since automatic recordation is possible, even
in a case where a lot of samples are treated, mistakes,
such as forgetting to read, can be reduced and accidents,
such as misplacement of the samples, can be prevented.
[0072] The push-up part 63 is a device configured to
push up the lower part of each vial 11 accommodated
within the case placed on the first stage 5 via the opening
52 provided in the first stage 5 from below the first stage 5.
[0073] The push-up part 63 is roughly constituted by,
for example, a supporting base 65, and a plurality of co-
lumnar parts 66A and 66B linearly provided on the sup-
porting base 65. The supporting base 65 is split into two
units, the columnar part 66A located corresponding to an
odd-numbered row among vial rows accommodated in
a box row is fixed to one unit, and the columnar part 66B
located corresponding to an even-numbered row among
the vial rows accommodated in the box row is fixed to
the other unit. Additionally, the supporting base 65 is ca-
pable of alternately raising the two units, and is capable
of raising one unit, thereby simultaneously pushing up
odd-numbered vials among vial rows accommodated
within a box 12. Similarly, the supporting base is capable
of raising the other unit, thereby simultaneously pushing
up even-numbers vials among the same vial rows. In

addition, since the supporting base 65 is split into the two
units, and thus, the intervals between the pushed-up vials
11 are wider than those in a case where all the vials 11
are pushed up at once, a gripping part 68 of the vial rais-
ing/lowering device 64 can sufficiently ensure a space
brought into an open state.
[0074] The vial raising/lowering device 64 is configured
to include a Y-axis rail (not illustrated) provided in an
upper part of the task space 3 of the housing (not illus-
trated) so as to extend in the Y-axis direction, a rais-
ing/lowering device drive part 67 provided in this Y-axis
rail (not illustrated) and movable in the Y-axis direction,
and the gripping part 68 provided at a lower end of the
raising/lowering device drive part 67.
[0075] The raising/lowering device drive part 67 is not
particularly limited as long as the raising/lowering device
drive part is a mechanism capable of being raised and
lowered in the Z-axis direction.
[0076] The gripping part 68 is not particularly limited
as long as the gripping part is a mechanism capable of
gripping the vials 11 one by one. Specifically, the gripping
part may be constituted by a plurality of plate-like mem-
bers provided so as to be separated from and brought
close to each other. The plate-like members are moved
so as to be separated from each other in order to bring
the gripping part 68 into the open state, and are moved
so as to be brought close to each other in order to bring
the gripping part into a closed state. Accordingly, a vial
11 can be gripped in a space between the plate-like mem-
bers.
[0077] According to the conveyance system 61 config-
ured as described above, when the box 12 extracted onto
the first stage 5 moves from the opening 23a to the push-
up part 63, the position of the desired vial 11 is identified
by the identification device 62. Thereafter, if the first stage
5 moves to the push-up part 63, a corresponding unit of
the supporting base 65 is raised on the basis of the po-
sitional information obtained by the identification device
62, and thus, the desired vial 11 is pushed out upward.
After the vial raising/lowering device 64 is moved to a
position above the pushed-out vial 11, the gripping part
68 is lowered, and the desired vial 11 is gripped by the
gripping part 68 and then conveyed to a vial place 69.
Accordingly, the worker can easily extract the desired
vial 11.
[0078] The input/output device 9 is, for example, a per-
sonal computer that has a display unit and an input unit
that are provided outside the housing (not illustrated).
The worker can operate the input/output device 9 to issue
an instruction to the control device (not illustrated) built
in the cryopreservation device 1, thereby performing var-
ious operations for extracting and storing the vial 11 or
the box 12. For example, the worker can select a sample
extracted from the stock information and issue an instruc-
tion for the extraction of the vial 11 or the box 12, thereby
automatically moving the desired vial 11 or the desired
box 12 to the extraction port (not illustrated). Additionally,
information on the vials 11 managed in the cryopreser-
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vation device 1 can also be stored in a storage unit of
the external input/output device 9.
[0079] Additionally, a control program that issues in-
structions for operation to the drawer-raising/lowering
device 4, the first stage 5, the second stage 6, the first
pressing device 7, the second pressing device 8, the
identification device 62, the push-up part 63, the vial rais-
ing/lowering device 64, and the like are incorporated in
the control device (not illustrated) within the cryopreser-
vation device 1. Accordingly, for example, a movement
instruction for lowering the drawer 13 using the drawer-
raising/lowering device 4 and moving the drawer within
the cryopreservation vessel 2 after the box 12 is placed
on the first stage 5 by the second pressing device 8 can
be issued. Accordingly, a rise in the temperature of other
samples stored within the drawer 13 can be suppressed.
[0080] Next, a method of unloading the drawer 13 via
the opening 23b and extracting a desired box 12, using
the method of using the cryopreservation device 1 of the
present embodiment, that is, the method of using the
above-described cryopreservation device 1, will be de-
scribed.
[0081] First, the input/output device 9 is operated to
instruct the control device (not illustrated) to extract the
desired box 12. Accordingly, the drawer table 24 rotates,
and the drawer 13 that has stored the desired box 12
moves to a position immediately below the opening 23b.
[0082] Next, the drawer-raising/lowering device 4
moves in the X-axis direction, and moves to a position
immediately above the opening 23b. Thereafter, the hook
44 is lowered downward along the Z-axis and grips the
gripping part 26 of the cap 25. Thereafter, by raising the
hook 44 upward along the Z-axis, the cap 25 is removed
from the opening 23b. The cap 25 removed from the
opening 23b is placed in an empty space, such as on the
other cap 25 by moving the drawer-raising/lowering de-
vice 4 and the hook 44 in the X-axis direction and in the
Z-axis direction.
[0083] Next, the first stage 5 and the second stage 6
are moved in the X-axis direction, and thus, move to po-
sitions where both sides of the opening 23a are sand-
wiched as seen in plan view. Additionally, the drawer-
raising/lowering device 4 moves to a position immediate-
ly above the opening 23b from which the cap 25 is re-
moved.
[0084] Next, the drawer 13 is unloaded via the opening
23b from the cryopreservation vessel 2 by the drawer-
raising/lowering device 4, and the drawer 13 is raised
until a bottom surface of a storage space where the de-
sired box 12 is stored and the first stage 5 reach the same
height. When the drawer 13 is raised, shaking of the
drawer 13 is suppressed by supporting the drawer 13
using the drawer guides 55 provided on the first stage 5
and the second stage 6.
[0085] Next, by pressing the desired box 12 in the Y-
axis direction using the second pressing device 8, the
desired box 12 is moved from the drawer 13 to the first
stage 5. The desired box 12 is placed on the first stage

5 by the operation.
[0086] Next, in order to prevent the temperature of the
remaining boxes from rising, the drawer-raising/lowering
device 4 is lowered, and the drawer 13 is loaded into the
cryopreservation vessel 2. Thereafter, by performing an
operation reverse to the operation of removing the above-
described cap 25, the opening 23b is blocked by the cap
25.
[0087] Next, the box 12 is carried out to the extraction
port (not illustrated) by moving the first stage 5, on which
the box 12 is placed, in the X-axis direction. Then, the
worker can extract the desired box 12 from the extraction
port (not illustrated). The extraction operation of the box
12 is completed by the operation.
[0088] Next, a method of unloading the drawer 13 via
the opening 23b and extracting the desired vial 11, using
the above-described cryopreservation device 1, will be
described.
[0089] First, the worker operates the input/output de-
vice 9 and instructs the control device (not illustrated) to
extract the desired vial 11. Accordingly, through the same
operation as the above-described extraction of the box
12, a desired drawer 13 is unloaded via the opening 23b
from the cryopreservation vessel 2, and the drawer 13 is
raised until a bottom surface of a storage space where
the desired box 12 is stored and the first stage 5 reach
the same height.
[0090] Next, by pressing the desired box 12 in the Y-
axis direction using the second pressing device 8, the
desired box 12 is moved from the drawer 13 to the first
stage 5. The desired box 12 is placed on the first stage
5 by the operation.
[0091] Next, in order to prevent the temperature of the
remaining boxes from rising, the drawer 13 is lowered
until an upper surface enters the cryopreservation vessel
2, and stands by in this state. In that case, the drawer-
raising/lowering device 4 maintains a state where the
drawer 13 is gripped.
[0092] Next, the first stage 5 is moved up to the push-
up part 63 by moving the first stage 5, on which the box
12 is placed, in the X-axis direction. When the box 12
extracted onto the first stage 5 moves from the opening
23b to the push-up part 63, the position of the desired
vial 11 is identified by the identification device 62.
[0093] Next, if the first stage 5 moves to the push-up
part 63, a corresponding unit of the supporting base 65
is raised on the basis of the positional information ob-
tained by the identification device 62, and thus, the de-
sired vial 11 is pushed out upward.
[0094] Next, after the vial raising/lowering device 64 is
moved to a position above the pushed-out vial 11, the
gripping part 68 is lowered, and the desired vial 11 is
gripped by the gripping part 68 and then conveyed to the
vial place 69. Accordingly, the worker can easily extract
the desired vial 11.
[0095] The box 12 after the desired vial 11 is extracted
moves in the X-axis direction while being placed on the
first stage 5 and moves to a position adjacent to the draw-
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er 13. Thereafter, the drawer 13 is raised by the drawer-
raising/lowering device 4 until a bottom surface of a space
where the desired box 12 within the drawer 13 is stored
is aligned with the first stage 5 and the second stage 6.
[0096] Next, the box 12 is moved from the first stage
5 to the drawer 13 by pressing the box 12 in the Y-axis
direction using the first pressing device 7. After the box
12 is moved, the drawer 13 is lowered and loaded into
the cryopreservation vessel 2 by the drawer-raising/low-
ering device 4. Thereafter, by performing an operation
reverse to the operation of removing the above-described
cap 25, the opening 23b is blocked by the cap 25. The
extraction operation of the vial 11 is completed by the
operation.
[0097] Although the method of extracting a desired box
12 or a desired vial 11 has been described above, de-
scription about the method of storing the box 12 or the
vial 11 will be omitted because the box or the vial can be
stored by performing the operation reverse to the oper-
ation when the box or the vial is extracted.
[0098] As described above, according to the cryop-
reservation device 1 of the present embodiment, the cry-
opreservation device 1 includes the cryopreservation
vessel 2 that internally accommodates the drawer 13
configured to store the vials 11 side by side in the vertical
direction in each box 12 and has the opening 23a or 23b
communicating with the task space 3 provided in the up-
per surface thereof; the drawer-raising/lowering device
4 that raises and lowers the drawer 13 in the vertical
direction via the opening 23a or 23b in a state where the
drawer 13 is gripped and maintains the drawer 13 at an
arbitrary height; the first stage 5 that is provided above
the cryopreservation vessel 2 so as to be adjacent to the
opening 23a or 23b as seen in plan view and allows the
box 12 to be placed thereon; and the second pressing
device 8 that presses the box 12 to move the box 12 to
the first stage 5.
[0099] In this way, since the first stage 5 is provided
so as to be adjacent to the opening 23a or 23b as seen
in plan view, only the intended sample can be extracted
onto the first stage 5 by the second pressing device 8
without pulling up the entire drawer 13 from the cryop-
reservation vessel when the intended sample is extracted
from the cryopreservation vessel 2 by the drawer-rais-
ing/lowering device 4. Hence, the intended sample can
be automatically extracted, and a rise of the temperature
of samples other than the intended sample can be sup-
pressed. Moreover, since it is not necessary to pull up
the entire drawer 13, the size of the device can be re-
duced in a height direction thereof.
[0100] Additionally, according to the cryopreservation
device 1 of the present embodiment, the cryopreserva-
tion device further includes the control device (not illus-
trated) that controls at least the drawer-raising/lowering
device 4 and the second pressing device 8. For that rea-
son, a series of operations of lowering the drawer 13
using the drawer-raising/lowering device 4 and accom-
modating the drawer within the cryopreservation vessel

2 after the box 12 is placed on the first stage 5 by the
second pressing device 8 can be automatically per-
formed. Accordingly, a rise in the temperature of samples
other than the intended sample can be further sup-
pressed.
[0101] Additionally, according to the cryopreservation
device 1 of the present embodiment, the cryopreserva-
tion device further includes the first pressing device 7
that presses the box 12 placed on the first stage 5 from
the first stage 5 side to the drawer 13 side to store the
box in the drawer 13. Accordingly, the vials 11 or the box
12 can be automatically stored in the cryopreservation
vessel 2.
[0102] Additionally, according to the cryopreservation
device 1 of the present embodiment, the drawer table 24
is further included in the lower part within the cryopreser-
vation vessel 2, the drawer 13 is allowed to be placed on
the circumference of each of the two arbitrary concentric
circles centered on the rotary shaft 28 of the drawer table
24, and the opening 23a or 23b is configured to be located
on the circumference of each of the concentric circles as
seen in plan view. Accordingly, a lot of the drawers 13
can be stored within the cryopreservation vessel 2.
[0103] Additionally, according to the cryopreservation
device 1 of the present embodiment, the first stage 5 and
the second stage 6 adjacent to the opening 23a or 23b
as seen in plan view are configured to support the drawer
13 when the drawer 13 is raised or lowered in the Z-axis
direction via the opening 23a or 23b. For that reason,
when the drawer 13 is raised or lowered, the vibration of
the drawer 13 can be suppressed. Accordingly, the rais-
ing and lowering of the drawer 13, the movement of the
box 12 between the drawer 13 and the first stage 5, or
the like can be smoothly performed.

Second Embodiment

[0104] The vials 11 in which the preservation targets
are accommodated are cryopreserved in the cryopreser-
vation device of the first embodiment, whereas enve-
lopes in which preservation targets are accommodated
are cryopreserved in the present embodiment. The con-
figuration of the cryopreservation device itself is also
changed with a change in the preservation targets. Here-
inafter, the cryopreservation device of the present em-
bodiment will be described mainly in terms of differences
from the first embodiment.
[0105] The envelopes are boxes that store bag-shaped
preservation objects, such as blood bags or umbilical
cord blood bags, therein. By using the envelopes, even
if the preservation targets have an indefinite shape, the
preservation targets can be easily extracted or stored,
and simultaneously, the preservation targets can also be
protected from a shock or the like. The envelopes may
be formed of any kinds of materials as long as materials
that can maintain the shape of the envelopes themselves
are adopted. The envelopes may be formed of resin and
may be formed of a metal with large thermal conductivity,
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for example, aluminum.
[0106] Additionally, it is preferable that the envelopes
be provided with identification codes, similar to the vials
in the first embodiment.
[0107] As illustrated in FIG. 9, several envelopes 100
are accommodated at regular intervals in shelves of the
drawer 13 provided perpendicularly to the Z-axis direc-
tion. In FIG. 9, five envelopes 100 are accommodated
upright in each of four shelves. In order to restrict the
positions and postures of the envelopes 100, it is prefer-
able that the shelves of the drawer 13 be provided with
partition plates. In addition, grooves that allow the enve-
lopes 100 to be upright may be provided instead of the
partition plates.
[0108] Additionally, in the first embodiment, in order to
support the drawer 13 when the drawer 13 is raised or
lowered in the Z-axis direction via the opening 23b, the
drawer guides 55 are provided on the side surfaces of
the first stage 5 and the second stage 6 on the opening
23b side. With respect to one of the drawer guides 55, it
is preferable to use at least two drawer guides in the
present embodiment. As illustrated in FIG. 10, it is pref-
erable that the first and second drawer guides 155 and
255 be located up and down in the Z-axis direction in
which the drawer 13 moves. By providing the guides in
two places in this way, when the drawer 13 is raised and
lowered, the positional deviation of the drawer 13 can be
restricted. Hence, the drawer 13 can be raised and low-
ered in a more accurate posture in a more accurate place.
[0109] It is preferable that the first drawer guide 155
be provided on the support rail 41 that is a portion of the
drawer-raising/lowering device 4. Accordingly, when the
drawer 13 is pulled up, particularly the positional devia-
tion of an upper part of the drawer 13 can be restricted.
[0110] The second drawer guide 255 is provided below
the first drawer guide 155. Accordingly, when the drawer
13 is pulled up, particularly the positional deviation of a
lower part of the drawer 13 can be restricted. It is pref-
erable that the second drawer guide 255 be attached to
the second stage 6.
[0111] As illustrated in FIG. 11, it is preferable that the
first and second drawer guides 155 and 255 be provided
so as to surround a periphery of the drawer 13. Accord-
ingly, positional deviations in two directions of the X-axis
direction and the Y-axis direction can be restricted. As
long as the shape of the drawer 13 is a quadrangular
prism, it is preferable that the shape of the first and sec-
ond drawer guides 155 and 255 be a square frame shape.
[0112] The cryopreservation device of the first embod-
iment has the first pressing device 7 and the second
pressing device 8, and the first and second pressing de-
vices 7 and 8 have the first and second support parts 56
and 58, and the first and second pressing parts 57 and
59, respectively. In contrast, in the cryopreservation de-
vice of the present embodiment, as illustrated in FIG. 12,
the first pressing device 7 further includes an envelope
holder 153. Additionally, the first pressing part 57 of the
first pressing device 7 is provided with a plurality of press-

ing arms 157. In contrast, the second pressing part 59
of the second pressing device is provided with one press-
ing arm 159.
[0113] One second pressing arm 159 that is the press-
ing part 59 provided in the second pressing device can
move in the X-axis direction on the second stage 6, and
press a specific envelope 100 within the drawer 13 lo-
cated at a height adjacent to the first stage 5 to the first
stage 5 side, to place the specific envelope on the first
stage 5. That is, at least a tip of the second pressing arm
159 has a size such that the tip can push out one envelope
100.
[0114] In addition, in the present embodiment, there is
one of the second pressing arm 159. However, it is pos-
sible to provide a plurality of the pressing arms. In this
case, a plurality of envelopes 100 can be simultaneously
pushed out.
[0115] As described above, the first pressing device 7
has the envelope holder 153. Additionally, the first press-
ing part 57 of the first pressing device 7 is provided with
the plurality of pressing arms 157.
[0116] As illustrated in FIG. 12, partition plates are pro-
vided in the envelope holder 153 so as to correspond to
the partition plates provided in the shelves of the drawer
13. That is, the partition plates are provided such that the
envelopes 100 accommodated in the drawer 13 can be
accommodated. Moreover, tapers are formed at ends
153a of the partition plates of the envelope holder 153
that faces the partition plates provided in the drawer 13.
Accordingly, the envelope holder 153 can be accurately
arranged with respect to the drawer 13.
[0117] Additionally, the first pressing arm 157 has a
plurality of arms that pass through spaces between the
partition plates that are provided in the envelope holder
153. Accordingly, even if an envelope 100 is accommo-
dated in any portion of the envelope holder 153, the en-
velope 100 can be accommodated in the drawer 13 by
pushing out the first pressing arm 157 toward the drawer
13 without taking the position of the envelope into con-
sideration. Moreover, even in a case where there are a
plurality of the envelopes 100, the envelopes can be ac-
commodated in the drawer 13 at once. In addition, the
first pressing arm 157 can also have only one pressing
arm, similar to the second pressing arm 159. In that case,
the pressing arm 157 can move in the X-axis direction
on the first stage 5.
[0118] Additionally, in the cryopreservation device of
the present embodiment, the extraction port of the hous-
ing that covers the task space 3 may be provided with
an automatic door, and the first stage 5 may be moved
on the X-axis in conjunction with this automatic door so
as to be an automatic sliding door. In this case, the worker
can extract the envelope 100 without putting his/her hand
into the housing.
[0119] Next, a method of unloading a drawer 13 via
the opening 23b and extracting a desired envelope 100,
using the above-described cryopreservation device 1,
will be described.
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[0120] First, similar to the first embodiment, the worker
operates the input/output device 9 and instructs the con-
trol device (not illustrated) to extract the desired envelope
100. Accordingly, the drawer 13 is raised via the opening
23b until a bottom surface of a storage space where the
desired envelope 100 is stored and the first stage 5 reach
the same height. In this case, since the first and second
drawer guides 155 and 255 are provided up and down
in the Z-axis direction in which the drawer 13 moves, the
drawer 13 can be moved to a predetermined position in
a predetermined posture.
[0121] Next, the second pressing arm 159 of the sec-
ond pressing device 8 moves in the X-axis direction, and
faces the desired envelope 100. Next, by pressing the
desired envelope 100 in the Y-axis direction, the second
pressing arm 159 moves only the desired envelope 100
from the drawer 13 to the envelope holder 153 on the
first stage 5. The desired envelope 100 is placed on the
envelope holder 153 by the operation.
[0122] Next, the first stage 5 on which the envelope
holder 153 loaded with the envelope 100 is placed is
moved in the X-axis direction, and moves up to the ex-
traction port of the housing that covers the task space 3.
The worker can put his/her hand into the housing from
the extraction port of the housing to extract the envelope
100. In addition, in a case where the automatic sliding
door is provided, the worker can extract the envelope
100 without putting his/her hand into the housing. The
extraction operation of the desired envelope 100 is com-
pleted by the operation.
[0123] Hereinafter, a method of accommodating the
envelope 100 in the cryopreservation device will be de-
scribed.
[0124] First, the input/output device 9 is operated to
move the first stage 5, on which the envelope holder 153
is placed, up to an accommodation port. In addition, this
accommodation port can also be used as the extraction
port. Next, the worker accommodates the envelope 100
in a designated place of the envelope holder 153. This
designated place is designated on the basis of a loading
and unloading situation by the input/output device 9.
[0125] Next, the first stage 5 on which the envelope
holder 153 is placed is moved in the X-axis direction and
is made adjacent to the opening 23b. In this case, the
drawer 13 moves such that the first stage 5 and a bottom
surface of a shelf of a drawer to be accommodated reach
the same height.
[0126] Next, the first pressing arm 157 of the first press-
ing device 7 is moved in the Y-axis direction and abuts
against the envelope 100 on the envelope holder 153.
Thereafter, the envelope 100 is further pushed out, and
if the entire envelope 100 is accommodated in the drawer
13, the movement of the envelope is stopped. Accord-
ingly, the envelope 100 is accommodated in the drawer
13.
[0127] In this case, since the first pressing arm 157
includes the plurality of arms, the envelope 100 can be
reliably accommodated in the drawer through single

push-out even if the envelope 100 is accommodated in
any place of the envelope holder 153. Additionally, even
a plurality of the envelopes 100 can be accommodated
through single push-out. Thereafter, the drawer 13 is ac-
commodated in the cryopreservation vessel, similar to
the first embodiment.
[0128] According to the cryopreservation device of the
present embodiment, the cryopreservation device in-
cludes the cryopreservation vessel 2 that internally ac-
commodates the drawer 13 configured to store the en-
velopes 100 in several stages side by side in the vertical
direction and has the opening 23a or 23b communicating
with the task space 3 provided in the upper surface there-
of; the drawer-raising/lowering device 4 that raises and
lowers the drawer 13 in the vertical direction via the open-
ing 23a or 23b in a state where the drawer 13 is gripped
and maintains the drawer 13 at an arbitrary height; the
first stage 5 that is provided the cryopreservation vessel
2 so as to be adjacent to the opening 23a or 23b as seen
in plan view and allows the envelope holder 153 capable
of accommodating the envelopes 100 to be placed ther-
eon; and the second pressing device 8 that presses the
envelopes 100 to move the envelope holder 153 on the
first stage 5.
[0129] For this reason, the same effects as the cryop-
reservation device of the first embodiment can be ob-
tained.
[0130] Additionally, in the cryopreservation device of
the present embodiment, it is preferable that the first and
second drawer guides 155 and 255 be provided in two
places up and down in the Z-axis direction in which the
drawer 13 is raised and lowered. For this reason, the
positional deviation of the drawer 13 in the X-axis and Y-
axis directions can be restricted. In the present embod-
iment, in order to extract only a predetermined envelope
100 among the plurality of envelopes 100 placed on the
shelves of the drawer 13, high accuracy is required for
the position of the envelope 100. If the first and second
drawer guides 155 and 255 are provided, this is prefer-
able because the positional deviation of the drawer 13 in
the X-axis and Y-axis directions can be further restricted.
Moreover, if the first and second drawer guides 155 and
255 are provided up and down in the Z-axis direction,
this is preferable because inclination or shaking that may
be caused when the drawer 13 is raised and lowered can
also be restricted.
[0131] Additionally, in the cryopreservation device of
the present embodiment, the first pressing device 7 fur-
ther includes the envelope holder 153, the first pressing
part 57 has the plurality of pressing arms 157, and the
second pressing part 59 has the one second pressing
arm 159. The second pressing arm 159 can move on the
second stage 6 in the X-axis direction and push out only
the desired envelope in the direction of the first stage 5.
A storage space corresponding to the plurality of enve-
lopes 100 accommodated in the drawer 13 is provided
in the envelope holder 153 included in the first pressing
device 7. Additionally, the envelope holder 153 is ar-
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ranged such that the storage space thereof and the stor-
age space of the drawer 13 coincide with the Y-axis di-
rection. For this reason, the envelopes 100 accommo-
dated in the drawer 13 can be accommodated in the en-
velope holder 153 on the first stage 5 by pushing out the
second pressing arm 159 in the Y-axis direction.
[0132] Moreover, the first arm 157 has a plurality of
arms, and the arms are located corresponding to the en-
velopes 100 accommodated in the drawer. Hence, even
if an envelope 100 to be accommodated in the cryop-
reservation vessel 2 is accommodated at any position of
the envelope holder 153, the envelope 100 can be reliably
accommodated in the drawer 13 by single movement of
the first pressing arm 157. Additionally, even if there are
a plurality of envelopes 100 to be accommodated, these
envelopes can be accommodated in the drawer 13 by
moving the first pressing arm 157 once.
[0133] Moreover, if the automatic sliding door is pro-
vided in the housing in which the task space 3 is parti-
tioned, the worker can extract an envelope 100, without
putting his/her hand into the cryopreservation device.
[0134] Although the embodiments of the present in-
vention have been described above in detail with refer-
ence to the drawings, a specific configuration is not lim-
ited to these embodiments. The scope of the present
invention is defined by the appended claims.
[0135] For example, an example in which the drawers
13 are concentrically aligned in two stages within the cry-
opreservation vessel 2 and include the two openings 23a
and 23b has been described in the above-described cry-
opreservation device 1. However, the present invention
is not limited to this embodiment. For example, a drawer
13 may be arranged in one arbitrary circle within the cry-
opreservation vessel 2 and one opening may be provid-
ed, or drawers 13 may be arranged in three or more ar-
bitrary concentric circles within the cryopreservation ves-
sel 2 and three or more openings may be provided.
[0136] Additionally, although an example in which the
input/output device 9 is provided outside the housing (not
illustrated) has been described in the above-described
cryopreservation device 1, the present invention is not
limited to this embodiment. For example, one or both of
the input unit and the display unit of input/output device
9 may be configured integrally with the cryopreservation
device, such as by being provided on the outer wall of
the housing.
[0137] Additionally, although a case in which the con-
trol program, which issues instructions for operation to
the drawer-raising/lowering device 4, the first stage 5,
the second stage 6, the first pressing device 7, the second
pressing device 8, the identification device 62, the push-
up part 63, the vial raising/lowering device 64, and the
like, is incorporated into the control device (not illustrated)
built in the cryopreservation device 1 and the worker op-
erates the input/output device 9 connected to the outside
and thus issues various instructions to the control unit
has been described in the above-described cryopreser-
vation device 1, the present invention is not limited to this

embodiment. For example, the worker may directly in-
struct respective operation parts, such as the drawer-
raising/lowering device 4, by operating the control device
(not illustrated) instead of interposing the input/output de-
vice 9.
[0138] Additionally, although an example in which the
first stage 5 and the second stage 6 interlock with each
other has been described in the above-described cryo-
preservation device 1, the present invention is not limited
to this embodiment, and a configuration in which the first
stage and the second stage move separately may be
adopted.
[0139] Additionally, although a case where the preser-
vation targets are the vials 11 or the envelopes 100 con-
sisting of a vessel and a lid has been described in the
above-described cryopreservation device 1, the present
invention is not particularly limited as long as arbitrary
shapes capable of being stored in the drawer 13, such
as a tube shape, are provided.

Industrial Applicability

[0140] The cryopreservation device of the present in-
vention is available as a device configured to cryopre-
serve biological samples, such as sperms, fertilized ova,
and cells of laboratory animals.

Reference Signs List

[0141]

1: CRYOPRESERVATION DEVICE
2: CRYOPRESERVATION VESSEL
3: TASK SPACE
4: DRAWER-RAISING/LOWERING DEVICE

(FIRST ARM)
5: FIRST STAGE
6: SECOND STAGE
7: FIRST PRESSING DEVICE (THIRD ARM)
8: SECOND PRESSING DEVICE (SECOND

ARM)
9: INPUT/OUTPUT DEVICE
11: VIAL (PRESERVATION TARGET)
12: BOX (UNIT)
13: DRAWER (CASE)
21: INNER TANK
22: OUTER TANK
23a, 23b: OPENING
24: DRAWER TABLE (ROTARY TABLE)
25: CAP
26: GRIPPING PART
27: MOTOR
28: ROTARY SHAFT
29: DRAWER GUIDE
31: VERTICAL PLATE
32: FLOOR PLATE
33: GRIPPING PART
41: SUPPORT RAIL
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42: RAISING/LOWERING DEVICE DRIVE
PART

43: MAIN SHAFT PART
44: HOOK
51: FIRST X-AXIS RAIL
52: OPENING
53: BOX GUIDE
54: SECOND X-AXIS RAIL
55: DRAWER GUIDE
56: FIRST SUPPORT PART
57: FIRST PRESSING PART
58: SECOND SUPPORT PART
59: SECOND PRESSING PART
61: CONVEYANCE SYSTEM
62: IDENTIFICATION DEVICE
63: PUSH-UP PART
64: VIAL RAISING/LOWERING DEVICE
65: SUPPORTING BASE
66A, 66B: COLUMNAR PART
67: RAISING/LOWERING DEVICE DRIVE

PART
68: GRIPPING PART
69: VIAL PLACE
100: ENVELOPE
155: FIRST DRAWER GUIDE
255: SECOND DRAWER GUIDE
159: SECOND PRESSING ARM (SECOND

PRESSING PART)
157: FIRST PRESSING ARM (FIRST PRESS-

ING PART)
153: ENVELOPE HOLDER
153a: TAPERED PART

Claims

1. A cryopreservation device (1) comprising:

a case (13), wherein the case is configured to
store boxes (12) side by side in a vertical direc-
tion in the case, the boxes being configured to
store vials, or wherein the case is configured to
accommodate several boxes (100) at regular in-
tervals in shelves of the case, the boxes being
configured to store bag-shaped preservation ob-
jects;
wherein the case has two opposite open vertical
side surfaces;
a cryopreservation vessel (2) configured to in-
ternally accommodate the case and having an
opening (23a, 23b) communicating with an out-
side provided in an upper surface thereof;
a first arm (4) configured to raise and lower the
case in a vertical direction via the opening in a
state where the case is held and to maintain the
case at an arbitrary height;
a first stage (5) that is provided above the cryo-
preservation vessel so as to be adjacent to the

opening as seen in plan view and allows the
preservation targets to be placed thereon; and
a second arm (8) configured to move a desired
one of the boxes from the case to the first stage
via the open vertical side surface facing the first
stage, when the bottom surface of a storage
space in the case, where the desired box is
stored, is located at the same height as the first
stage.

2. The cryopreservation device according to Claim 1,
wherein the cryopreservation device further com-
prises a control unit that controls at least the first arm
and the second arm.

3. The cryopreservation device according to Claim 1 or
2,
wherein the cryopreservation device further com-
prises a third arm (7) configured to move the box
placed on the first stage to the case.

4. The cryopreservation device according to Claim 3,
wherein the cryopreservation device further com-
prises a rotary table (24) at a lower part within the
cryopreservation vessel,
wherein a drawer guide (29) is provided to allow the
case to be placed on the circumference of a prede-
termined circle centered on a rotary shaft of the rotary
table, and
wherein the opening is located on the circumference
of the circle as seen in plan view.

5. The cryopreservation device according to Claim 4,
wherein two or more of the openings are provided
on an upper surface of the cryopreservation vessel
so as to be adjacent to each other in a radial direction
of the rotary table,
wherein two or more drawer guides (29) are provided
on the rotary table to allow the case to be placed on
the circumference of each of two or more predeter-
mined concentric circles centered on the rotary shaft
of the rotary table, and
wherein the openings are located on the circumfer-
ence of each of the concentric circles as seen in plan
view.

6. The cryopreservation device according to Claim 5,
wherein the first arm and the first stage are each
movable in a respective direction orthogonal to the
direction from the open side surface facing the first
stage toward the first stage side, and wherein the
second arm and third arm are movable along the
direction from the open side surface facing the first
stage toward the first stage side.

7. The cryopreservation device according to any one
of Claims 1 to 6,
wherein the cryopreservation device further com-
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prises a second stage provided opposite to the first
stage across the opening at a position adjacent to
the opening, as seen in plan view, above the cryop-
reservation vessel.

8. The cryopreservation device according to Claim 7,
wherein the first stage and the second stage are
movable in a pair in the direction orthogonal to the
direction from the case side toward the first stage
side.

9. The cryopreservation device according to Claim 7 or
8,
wherein the first stage and the second stage adja-
cent to the opening as seen in plan view support the
case when the case is raised or lowered in the ver-
tical direction via the opening.

10. The cryopreservation device according to any one
of Claims 1 to 9,
wherein the cryopreservation device further com-
prises an identification device (62) configured to
identify a vial placed on the first stage or configured
to identify a box configured to store a bag-shaped
preservation object placed on the first stage.

11. The cryopreservation device according to Claim 3,
wherein a tip part of the third arm (7) is provided with
a plurality of pressing arms (157),
wherein the second arm (8) is provided with one
pressing arm (159), the one pressing arm being mov-
able on the second stage in a direction from the sec-
ond stage (6) to the open vertical side surface of the
case (13) facing the second stage, and
wherein the first stage is further provided with a hold-
er (153) having a space into which the plurality of
pressing arms can be inserted.

12. The cryopreservation device according to Claim 11,
wherein the holder is provided with a partition plate
configured to partition the space into which the plu-
rality of pressing arms are inserted.

13. The cryopreservation device according to Claim 11,
wherein the cryopreservation device further com-
prises a guide that restricts a positional deviation
when the case is raised and lowered in the vertical
direction, and
wherein the guide has a first guide located up along
a lifting and lowering direction of the case, and a
second guide located below the first guide.

14. The cryopreservation device according to Claim 13,
wherein the cryopreservation device further com-
prises a second stage provided opposite to the first
stage across the opening at a position adjacent to
the opening, as seen in plan view, the cryopreser-
vation vessel,

wherein the first guide is attached to the first arm, and
wherein the second guide is attached to the second
stage.

15. The cryopreservation device according to Claim 12,
wherein a tip part of the partition plate is provided
with a taper.

Patentansprüche

1. Kryokonservierungsvorrichtung (1), umfassend:

einen Behälter (13), wobei der Behälter konfi-
guriert ist, um Schachteln (12) Seite an Seite in
einer vertikalen Richtung im Behälter zu lagern,
wobei die Schachteln konfiguriert sind, um
Fläschchen zu lagern, oder wobei der Behälter
konfiguriert ist, um verschiedene Schachteln
(100) in regelmäßigen Abständen auf Ablagen
des Behälters aufzunehmen, wobei die Schach-
teln konfiguriert sind, um beutelförmige Konser-
vierungsobjekte zu lagern;
wobei der Behälter zwei gegenüberliegende of-
fene vertikale Seitenflächen aufweist;
ein Kryokonservierungsgefäß (2), das konfigu-
riert ist, um den Behälter intern aufzunehmen,
und dass eine mit einem Äußeren kommunizie-
rende Öffnung (23a, 23b), die in einer oberen
Fläche davon bereitgestellt ist, aufweist;
einen ersten Arm (4), der konfiguriert ist, um den
Behälter in einer vertikalen Richtung über die
Öffnung in einem Zustand anzuheben und ab-
zusenken, in dem der Behälter gehalten wird,
und den Behälter in einer willkürlichen Höhe
festzuhalten;
eine erste Stufe (5), die so über dem Kryokon-
servierungsgefäß bereitgestellt ist, um in Drauf-
sicht gesehen zur Öffnung benachbart zu sein,
und die ein Platzieren der Konservierungsziele
darauf ermöglicht; und
einen zweiten Arm (8), der konfiguriert ist, um
eine gewünschte der Schachteln aus dem Be-
hälter über die zur ersten Stufe zeigende offene
vertikale Seitenfläche zur ersten Stufe zu bewe-
gen, wenn sich die Unterseite eines Lagerraums
im Behälter, wo die gewünschte Schachtel ge-
lagert wird, auf derselben Höhe wie die erste
Stufe befindet.

2. Kryokonservierungsvorrichtung nach Anspruch 1,
wobei die Kryokonservierungsvorrichtung ferner ei-
ne Steuereinheit umfasst, die mindestens den ersten
Arm und den zweiten Arm steuert.

3. Kryokonservierungsvorrichtung nach Anspruch 1
oder 2, wobei die Kryokonservierungsvorrichtung
ferner einen dritten Arm (7) umfasst, der konfiguriert
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ist, um die auf der ersten Stufe platzierte Schachtel
zum Behälter zu bewegen.

4. Kryokonservierungsvorrichtung nach Anspruch 3,
wobei die Kryokonservierungsvorrichtung ferner ei-
nen Rotationstisch (24) in einem unteren Teil im Kry-
okonservierungsgefäß umfasst, wobei eine Schub-
ladenführung (29) bereitgestellt ist, um dem Behälter
zu ermöglichen, auf dem Umfang eines auf eine Ro-
tationswelle des Rotationstisches zentrierten vorge-
gebenen Kreises platziert zu werden, und wobei die
Öffnung in Draufsicht gesehen auf den Umfang des
Kreises lokalisiert ist.

5. Kryokonservierungsvorrichtung nach Anspruch 4,
wobei zwei oder mehr der Öffnungen auf einer obe-
ren Fläche des Kryokonservierungsgefäßes so be-
reitgestellt sind, dass sie in einer Radialrichtung des
Rotationstisches zueinander benachbart sind, wo-
bei zwei oder mehr der Schubladenführungen (29)
auf dem Rotationstisch bereitgestellt sind, um dem
Behälter zu ermöglichen, auf dem Umfang jedes von
zwei oder mehreren vorgegebenen konzentrischen
Kreisen platziert zu werden, die auf die Rotations-
welle des Rotationstisches zentriert sind, und wobei
die Öffnungen in Draufsicht gesehen auf den Um-
fang jedes der konzentrischen Kreise lokalisiert sind.

6. Kryokonservierungsvorrichtung nach Anspruch 5,
wobei der erste Arm und die erste Stufe jeweils in
einer jeweiligen Richtung orthogonal zu der Rich-
tung von der zur ersten Stufe zeigenden offenen Sei-
tenfläche zur ersten Stufenseite bewegt werden kön-
nen und wobei der zweite Arm und der dritte Arm
entlang einer Richtung von der zur ersten Stufe zei-
genden offenen Seitenflächen zur ersten Stufensei-
te bewegt werden können.

7. Kryokonservierungsvorrichtung nach einem der An-
sprüche 1 bis 6, wobei die Kryokonservierungsvor-
richtung ferner eine zweite Stufe umfasst, die ge-
genüber der ersten Stufe über die Öffnung an einer
in Draufsicht gesehen zur Öffnung benachbarten
Position über dem Kryokonservierungsgefäß bereit-
gestellt ist.

8. Kryokonservierungsvorrichtung nach Anspruch 7,
wobei die erste Stufe und die zweite Stufe in einem
Paar in der zur Richtung von der Behälterseite zur
ersten Stufenseite orthogonalen Richtung bewegt
werden können.

9. Kryokonservierungsvorrichtung nach Anspruch 7
oder 8, wobei die erste Stufe und die in Draufsicht
gesehene zur Öffnung benachbarte zweite Stufe
den Behälter unterstützen, wenn der Behälter über
die Öffnung in der vertikalen Richtung angehoben
oder abgesenkt wird.

10. Kryokonservierungsvorrichtung nach einem der An-
sprüche 1 bis 9, wobei die Kryokonservierungsvor-
richtung ferner eine Identifikationsvorrichtung (62)
umfasst, die konfiguriert ist, um ein auf der ersten
Stufe platziertes Fläschchen zu identifizieren, oder
konfiguriert ist, um eine Schachtel zu identifizieren,
die konfiguriert ist, um ein auf der ersten Stufe plat-
ziertes beutelförmiges Konservierungsobjekt zu la-
gern.

11. Kryokonservierungsvorrichtung nach Anspruch 3,
wobei ein Spitzenteil des dritten Arms (7) mit einer
Vielzahl von Druckarmen (157) versehen ist, wobei
der zweite Arm (8) mit einem Druckarm (159) verse-
hen ist, wobei der eine Druckarm auf der zweiten
Stufe in einer Richtung von der zweiten Stufe (6) zu
der zur zweiten Stufe zeigenden offenen vertikalen
Seitenfläche des Behälters (13) bewegt werden
kann, und wobei die erste Stufe ferner mit einem
Halter (153) versehen ist, der einen Raum aufweist,
in den die Vielzahl von Druckarmen eingeführt wer-
den kann.

12. Kryokonservierungsvorrichtung nach Anspruch 11,
wobei der Halter mit einer Teilungsplatte versehen
ist, die konfiguriert ist, um den Raum, in den die Viel-
zahl von Druckarmen eingeführt wird, zu teilen.

13. Kryokonservierungsvorrichtung nach Anspruch 11,
wobei die Kryokonservierungsvorrichtung ferner ei-
ne Führung umfasst, die eine Positionsabweichung
einschränkt, wenn der Behälter in der vertikalen
Richtung angehoben und abgesenkt wird, und wobei
die Führung eine entlang einer Hebe- und Absen-
krichtung des Behälters lokalisierte erste Führung
und eine unter der ersten Führung lokalisierte zweite
Führung aufweist.

14. Kryokonservierungsvorrichtung nach Anspruch 13,
wobei die Kryokonservierungsvorrichtung ferner ei-
ne zweite Stufe aufweist, die gegenüber der ersten
Stufe über die Öffnung an einer in Draufsicht gese-
hen zur Öffnung benachbarten Position bereitge-
stellt ist, das Kryokonservierungsgefäß, wobei die
erste Führung am ersten Arm angebracht ist und wo-
bei die zweite Führung an der zweiten Stufe ange-
bracht ist.

15. Kryokonservierungsvorrichtung nach Anspruch 12,
wobei ein Spitzenteil der Teilungsplatte mit einer
Verjüngung versehen ist.

Revendications

1. Dispositif de cryoconservation (1), comprenant:

un coffre (13), dans lequel le coffre est configuré
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pour stocker des boîtes (12) côte à côte dans
une direction verticale dans le coffre, les boîtes
étant configurées pour stocker des fioles, ou
dans lequel le coffre est configuré pour recevoir
plusieurs boîtes (100) à des intervalles réguliers
sur des étagères du coffre, les boîtes étant con-
figurées pour stocker des objets de conserva-
tion en forme de sachet;
dans lequel le coffre a deux surfaces latérales
verticales ouvertes opposées;
une cuve de cryoconservation (2) configurée
pour recevoir de manière interne le coffre et
ayant une ouverture (23a, 23b) communiquant
avec un extérieur prévue dans une surface su-
périeure de celle-ci;
un premier bras (4) configuré pour relever et
abaisser le coffre dans une direction verticale
via l’ouverture dans un état où le coffre est con-
tenu et pour maintenir le coffre à une hauteur
arbitraire;
un premier niveau (5) qui est prévu au-dessus
de la cuve de cryoconservation de manière à
être adjacent à l’ouverture tel que vu en vue en
plan et permet aux cibles de conservation d’être
placées sur celui-ci; et
un deuxième bras (8) configuré pour déplacer
l’une souhaitée des boîtes depuis le coffre vers
le premier niveau via la surface latérale verticale
ouverte tournée vers le premier niveau, quand
la surface inférieure d’un espace de stockage
dans le coffre, où la boîte souhaitée est stockée,
se trouve à la même hauteur que le premier ni-
veau.

2. Dispositif de cryoconservation selon la revendication
1, dans lequel le dispositif de cryoconservation com-
prend en outre une unité de commande qui com-
mande au moins le premier bras et le deuxième bras.

3. Dispositif de cryoconservation selon la revendication
1 ou 2, dans lequel le dispositif de cryoconservation
comprend en outre un troisième bras (7) configuré
pour déplacer la boîte placée sur le premier niveau
vers le coffre.

4. Dispositif de cryoconservation selon la revendication
3, dans lequel le dispositif de cryoconservation com-
prend en outre une table rotative (24) au niveau
d’une partie inférieure à l’intérieur de la cuve de cryo-
conservation, dans lequel une glissière (29) est pré-
vue pour permettre au coffre d’être placé sur la cir-
conférence d’un cercle prédéterminé centré sur un
arbre rotatif de la table rotative, et dans lequel
l’ouverture se situe sur la circonférence du cercle
telle que vue en vue en plan.

5. Dispositif de cryoconservation selon la revendication
4, dans lequel deux ou plus des ouvertures sont pré-

vues sur une surface supérieure de la cuve de cryo-
conservation de manière à être adjacentes les unes
aux autres dans une direction radiale de la table ro-
tative, dans lequel deux glissières ou plus (29) sont
prévues sur la table rotatives pour permettre au cof-
fre d’être placé sur la circonférence de chacun de
deux ou plus cercles concentriques prédéterminés
centrés sur l’arbre rotatif de la table rotative, et dans
lequel les ouvertures se situent sur la circonférence
de chacun des cercles concentriques telles que vues
en vue en plan.

6. Dispositif de cryoconservation selon la revendication
5, dans lequel le premier bras et le premier niveau
sont chacun mobiles dans une direction respective
orthogonale à la direction depuis la surface latérale
ouverte tournée vers le premier niveau vers le côté
du premier niveau, et dans lequel le deuxième bras
et le troisième bras sont mobiles le long de la direc-
tion depuis la surface latérale ouverte tournée vers
le premier niveau vers le côté du premier niveau.

7. Dispositif de cryoconservation selon l’une quelcon-
que des revendications 1 à 6, dans lequel le dispositif
de cryoconservation comprend en outre un deuxiè-
me niveau prévu face au premier niveau à travers
l’ouverture à un emplacement adjacent à l’ouverture,
tel que vu en vue en plan, au-dessus de la cuve de
cryoconservation.

8. Dispositif de cryoconservation selon la revendication
7, dans lequel le premier niveau et le deuxième ni-
veau sont mobiles en paire dans la direction ortho-
gonale à la direction depuis le côté du coffre vers le
côté du premier niveau.

9. Dispositif de cryoconservation selon la revendication
7 ou 8, dans lequel le premier niveau et le deuxième
niveau adjacent à l’ouverture tels que vus en vue en
plan supportent le coffre quand le coffre est relevé
ou abaissé dans la direction verticale via l’ouverture.

10. Dispositif de cryoconservation selon l’une quelcon-
que des revendications 1 à 9, dans lequel le dispositif
de cryoconservation comprend en outre un dispositif
d’identification (62) configuré pour identifier une fiole
placée sur le premier niveau ou configuré pour iden-
tifier une boîte configurée pour stocker un objet de
conservation en forme de sachet placé sur le premier
niveau.

11. Dispositif de cryoconservation selon la revendication
3, dans lequel une partie en pointe du troisième bras
(7) est dotée d’une pluralité de bras de pression
(157), dans lequel le deuxième bras (8) est doté d’un
bras de pression (159), ce bras de pression étant
mobile sur le deuxième niveau dans une direction
depuis le deuxième niveau (6) vers la surface laté-
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rale verticale ouverte du coffre (13) tournée vers le
deuxième niveau, et dans lequel le premier niveau
est en outre doté d’un support (153) ayant un espace
dans lequel la pluralité de bras de pression peuvent
être insérés.

12. Dispositif de cryoconservation selon la revendication
11, dans lequel le support est doté d’une plaque de
cloison configurée pour cloisonner l’espace dans le-
quel la pluralité de bras de pression sont insérés.

13. Dispositif de cryoconservation selon la revendication
11, dans lequel le dispositif de cryoconservation
comprend en outre un guide qui limite un écart de
position quand le coffre est relevé et abaissé dans
la direction verticale, et dans lequel le guide a un
premier guide situé en haut le long d’une direction
de levée et d’abaissement du coffre, et un deuxième
guide situé sous le premier guide.

14. Dispositif de cryoconservation selon la revendication
13, dans lequel le dispositif de cryoconservation
comprend en outre un deuxième niveau prévu face
au premier niveau à travers l’ouverture à un empla-
cement adjacent à l’ouverture, tel que vu en vue en
plan, la cuve de cryoconservation, dans lequel le pre-
mier guide est attaché au premier bras, et dans le-
quel le deuxième guide est attaché au deuxième ni-
veau.

15. Dispositif de cryoconservation selon la revendication
12, dans lequel une partie en pointe de la plaque de
cloison est dotée d’un biseau.
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