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(54) CELL CULTURE APPARATUS

(57) A culture apparatus in which sliding of a shelf
plate can be facilitated is provided. This culture apparatus
includes an inner case having an opening in a front sur-
face and shelf rests on left and right side surfaces; and
a shelf plate to be placed on the shelf rests and slid in a
front-back direction. The shelf plate has a base surface
on which a culture is to be placed, flanges respectively
formed by being bent upward, at bent portions in end
portions on left and right sides of the base surface, and
sliding members each provided to at least a portion of
each of outer surfaces, on a side surface side, of the
flanges on the left and right sides. The sliding members
are made of a material different from a material of the
inner case.
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Description

[Technical Field]

[0001] The present disclosure relates to a culture ap-
paratus.

[Background Art]

[0002] In culture apparatuses, such a structure is
known as an example in which stainless steel shelves
for placement of cultures are supported by shelf rests.

[Citation List]

[Patent Literature]

[0003] [Patent Literature 1] Japanese Patent Applica-
tion Publication No. 2010-17151

[Summary of Invention]

[Technical Problem]

[0004] In conventional culture apparatuses, after hy-
drogen peroxide decontamination, dry heat sterilization,
an operation in a non-humidified state, or the like, there
are cases where the shelf plates slide less smoothly, and
thus the shelf plates are inserted and withdrawn less eas-
ily.
[0005] In view of this, an aspect of the present disclo-
sure is to provide a culture apparatus in which a shelf
plate can slide easily.

[Solution to Problem]

[0006] A main disclosure to solve an issue described
above is a culture apparatus including: an inner case
having an opening in a front surface and shelf rests on
left and right side surfaces; and a shelf plate to be placed
on the shelf rests and slid in a front-back direction, the
shelf plate having a base surface on which a culture is
to be placed, flanges respectively formed by being bent
upward, at bent portions in end portions on left and right
sides of the base surface, and sliding members each
provided to at least a portion of each of outer surfaces,
on a side surface side, of the flanges on the left and right
sides, the sliding members made of a material different
from a material of the inner case.

[Advantageous Effects]

[0007] As described above, the present disclosure
makes it possible to provide a culture apparatus in which
a coefficient of friction is reduced as compared with a
coefficient of friction when the shelf plate contacts a mem-
ber made of the same material; sliding of the shelf plate
is facilitated; and insertion and withdrawal thereof are

facilitated, so that a shelf can slide easily.

[Brief Description of the Drawings]

[0008]

FIG. 1 is an example of a perspective view illustrating
a culture apparatus according to a first embodiment.
FIG. 2 is an example of a perspective view illustrating
a culture apparatus in a state where an outer door
and an inner door are open according to a first em-
bodiment.
FIG. 3 is an example of a cross-sectional view illus-
trating an inner case according to a first embodiment.
FIG. 4 is an example of a perspective view illustrating
a shelf plate according to a first embodiment as
viewed from above.
FIG. 5 is an example of a perspective view illustrating
a shelf plate according to a first embodiment as
viewed from below.
FIG. 6 is an example of an enlarged perspective view
illustrating end portions of a back surface flange and
a side surface flange in FIG. 5.
FIG. 7 is an example of an enlarged cross-sectional
view illustrating a contact portion between a shelf
plate and a shelf rest according to a first embodiment.
FIG. 8 is an example of a top view illustrating a case
where a shelf plate has not been inserted or with-
drawn in parallel to shelf rests according to a first
embodiment.
FIG. 9 is a side view illustrating a relationship be-
tween a shelf plate and a side surface of an inner
case according to a first embodiment.
FIG. 10 is an example of a perspective view illustrat-
ing a sliding member in another embodiment.
FIG. 11 is an example of an enlarged perspective
view illustrating end portions of a back surface flange
and a side surface flange attached with the sliding
member according to another embodiment.
FIG. 12 is an example of an enlarged top view illus-
trating end portions of a back surface flange and a
side surface flange attached with the sliding member
according to another embodiment.
FIG. 13 is an example of an enlarged cross-sectional
view illustrating a portion of contact between a shelf
plate and a shelf rest according to another embodi-
ment.

[Description of Embodiments]

[0009] Hereinafter, embodiments will be described in
detail with reference to the drawings as necessary. It
should be noted that unnecessarily detailed descriptions
may be omitted in some cases. For example, detailed
descriptions for well-known matters may be omitted, and
redundant descriptions for substantially the same con-
figurations may be omitted. This is to avoid unnecessary
redundancy in the below description, and to facilitate un-
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derstanding by a person skilled in the art.
[0010] It should be noted that the inventors have pro-
vided the accompanying drawings and below description
in order for a person skilled in the art to sufficiently un-
derstand the present disclosure, but not to limit the sub-
ject matter recited in the claims.

First Embodiment

Culture apparatus

[0011] Hereinafter, a culture apparatus 100 according
to an embodiment of the present disclosure will be de-
scribed as an example of a culture apparatus according
to the present disclosure, with reference to FIGS. 1 to 9.
FIG. 1 is a perspective view illustrating the culture appa-
ratus 100 according to an embodiment of the present
disclosure. FIG. 2 is a perspective view illustrating the
culture apparatus 100 in the state where an outer door
and an inner door are open according to an embodiment
of the present disclosure. FIG. 3 is a cross-sectional view
illustrating an inner case 20 of an embodiment of the
present disclosure. FIG. 3 illustrates the culture appara-
tus 100 when viewed toward the +X direction from a
cross-section, parallel to the ZY plane, passing through
substantially the center of the culture apparatus 100.
[0012] It should be noted that the X axis is the axis that
is orthogonal to side plates 12 and 13 of an outer case
10, where +X is the direction from the side plate 12 toward
the side plate 13, and -X is the direction from the side
plate 13 toward the side plate 12. The Y axis is the axis
that is orthogonal to an outer door 11 and a back plate
14, where +Y is the direction from the outer door 11 to-
ward the back plate 14, and -Y is the direction from the
back plate 14 toward the outer door 11. The Z axis is the
axis that is orthogonal to a bottom plate 15 and a top
plate 16 , where +Z is the upward direction from the bot-
tom plate 15 toward the top plate 16, and -Z is the down-
ward direction from the top plate 16 toward the bottom
plate 15.
[0013] The culture apparatus 100 is an apparatus con-
figured to cultivate cultures such as cells or microorgan-
isms in a culture chamber 2A. The culture apparatus 100
has an outer case 10, an outer door 11, an inner case
20, an inner door 21, a humidification tray 402, and a
shelf plate 3.
[0014] The outer case 10 and the inner case 20 each
are a substantially rectangular parallelepiped box body
that is made of a metal material such as stainless steel.
The interior of the culture chamber 2A is sterilized using
hydrogen peroxide water or the like, and therefore a ma-
terial that is resistant to hydrogen peroxide and is also
antibacterial is selected as a material constituting the in-
ner case 20. The inner case 20 has an external form
smaller than an internal form of the outer case 10, such
that the inner case 20 is housed inside the outer case
10. An opening 21A leading to the culture chamber 2A
is formed in a front surface of the outer case 10 and the

inner case 20.
[0015] The outer door 11 and the inner door 21 are
doors configured to open/close the opening 21A. The
outer door 11 is made of a metal material such as stain-
less steel, is of a substantially rectangular shape having
a larger outer form as compared with the inner door 21,
and is filled with thermal insulation in its interior. A gasket
110 to ensure airtightness inside the culture apparatus
100 is provided along the peripheral edge of the outer
door 11 on the side adjacent to the inner door 21. An
operating device 143 configured to operate the culture
apparatus 100 is provided on the outer door 11 on the
side opposite to the inner door 21. The inner door 21 is
a member made of a transparent material such as resin
or glass. A gasket 210 to ensure airtightness inside the
culture apparatus 100 is provided to a portion, to face
and contact the inner door 21, along the edge of the open-
ing 21A in the front surface of the outer case 10.
[0016] The inner case 20 includes side plates 22 and
23, a back plate 24, a bottom plate 25, and a top plate
26. A plurality of shelf rests 5 and 6 are provided to the
side plates 22 and 23 by performing press work. The
shelf plate 3 is placed on the shelf rests 5 and 6. The
shelf rests 5 are respectively paired with the shelf rests
6 and such a pair supports a shelf plate 3 so that the shelf
plate 3 is substantially horizontal.
[0017] The shelf rests 5 each protrude in a direction
away from the side plate 13 of the outer case 10, and
have an elongated shape to continuously range from the
inner door 21 side (-Y) to the back plate 24 side (+Y).
The shelf rests 5 each have a placement surface 51.
Similarly, the shelf rests 6 also each protrude in a direc-
tion away from the side plate 12 of the outer case 10,
and have an elongated shape to continuously range from
the inner door 21 side (-Y) to the back plate 24 side (+Y).
The shelf rests 6 each have a placement surface 61.
[0018] The humidification tray 402 is a container in
which water generated when humidifying the culture
chamber 2A is stored, and is placed on the bottom plate
25 of the inner case 20.
[0019] The shelf plate 3 has a substantially rectangular
shape and is made of a metal material such as stainless
steel, and is placed on the shelf rests 5 and 6 that are
provided to the inner case 20. The interior of the culture
chamber 2A is sterilized using hydrogen peroxide water
or the like, and therefore a material that is antibacterial
as well as resistant to hydrogen peroxide is selected as
the material constituting the shelf plate 3. In an embod-
iment of the present disclosure, the same material as that
of the inner case 20 is selected as a material constituting
the shelf plate 3. It should be noted that one single shelf
plate 3 may be provided in the inner case 20, or multiple
shelf plates 3 may be provided. The detailed configura-
tion of the shelf plate 3 will be described later.

Shelf plate

[0020] Hereinafter, the shelf plate according to an em-
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bodiment of the present disclosure will be described with
reference to FIGS. 4 to 6. FIG. 4 is a perspective view
illustrating the shelf plate 3 according to an embodiment
of the present disclosure as viewed from above. FIG. 5
is a perspective view illustrating the shelf plate 3 accord-
ing to an embodiment of the present disclosure as viewed
from below. FIG. 6 is an enlarged perspective view illus-
trating end portions of a back surface flange 34 and a
side surface flange 32 of FIG. 5.
[0021] The shelf plate 3 has a base surface 35 for the
placement of cultures, and flanges 32 and 33 that are
formed by being bent upward at bent portions 32A and
33A (not shown) in end portions on the left and right sides
(+X and -X) of the base surface 35. The shelf plate 3 has
a flange 34 that is formed by being bent upward at an
end portion on the back surface side (+Y) of the base
surface 35. The shelf plate 3 has a flange 31 that is formed
by being bent downward at an end portion on the front
surface side (-Y) of the base surface 31. The base surface
35 is a portion that is substantially parallel with the hori-
zontal direction in the state where the shelf plate 3 is
placed on the shelf rests 5 and 6. The flanges 31 to 34
are portions that are substantially parallel with the vertical
direction in the state where the shelf plate 3 is placed on
the shelf rests 5 and 6. In other words, the flanges 31 to
34 are portions that are substantially orthogonal to the
base surface 35. The bent portions 32A and 33A are bent
portions that connect the flanges 32, 33 and the base
surface 35. It should be noted that the upper end portions
of the flanges 32 and 33 each are provided with a portion
that is folded further inward.
[0022] Sliding members 32B and 33B, which are made
of a material different from the material of the inner case
20, are provided on portions of the two ends of the shelf
plate 3 on the back surface side (+Y side), and extend
from the outer surfaces of the flanges 32 and 33 to the
lower surface of the base surface 35. A fluorine coating
is used as the sliding members 32B and 33B. The sliding
members 32B and 33B are applied, in a range of approx-
imately 10.0 mm from the end portion on the back surface
side (+Y) of the outer surfaces of the flanges 32 and 33
on the left and right sides, the outer surfaces of the bent
portions 32A and 33A, and the lower surface of the base
surface 35. On the outer surfaces of the flanges 32 and
33 on the left and right sides, the sliding members 32B
and 33B are applied in a range from the upper end portion
(+Z) to the lower end portion (-Z) . On the lower surface
of the base surface 35, the sliding members 32B and 33B
are applied over a range of approximately 10.0 mm from
the two end portions in the left-right direction (+X and -X)
of the shelf plate 3.

Relationship between shelf plate and shelf rests

[0023] Hereinafter, the relationship between the shelf
plate 3 and the shelf rests 5 and 6 according to an em-
bodiment of the present disclosure will be described with
reference to FIG. 7. FIG. 7 is an enlarged cross-sectional

view of a portion of contact between the shelf plate 3 and
the shelf rest 6. The following describes the relationship
between the shelf plate 3 and the shelf rest 6 on the
flange 32 side (-X) of the shelf plate 3. The relationship
between the shelf plate 3 and the shelf rest 5 on the
flange 33 side (+X) is similar and thus will be partially
omitted.
[0024] The dimensions of the shelf plate 3 in the left-
right direction are designed such that, when the shelf
plate 3 is placed in the center between the left and right
shelf rests 5 and 6, the respective distances from the
flanges 32 and 33 to the side surfaces 22 and 23 of the
inner case are approximately 2.0 mm. For this reason,
as shown in FIG. 7, the shelf plate 3 is placed on the shelf
rest 6 such that the lower surface of the base surface 35
comes into contact with the placement surface 61 of the
shelf rest 6. In the state where the shelf plate 3 is placed
in the center between the left and right shelf rests 5 and
6, the flange 32 does not come into contact with the side
surface 22 of the inner case. The sliding member 32B is
applied so as to cover the flange 32, the bent portion
32A, and the base side surface 35. Thus, the sliding
member 32B and the placement surface 61 of the shelf
rest 6 come into contact with each other in the region, of
the shelf plate 3, provided with the sliding member 32B.
Accordingly, frictional resistance at such a contact sur-
face of the base surface 35 and the shelf rest 6 decreas-
es, thereby facilitating sliding of the shelf plate 3. Also,
when the shelf plate 3 is moved and the flange 32 comes
into contact with the side surface 22 of the inner case,
the sliding member 32B and the side surface 22 come
into contact with each other. Accordingly, frictional resist-
ance at the contact surface between the flange 32 and
the side surface 22 decreases, thereby facilitating sliding
of the shelf plate 3.
[0025] Also, a curved portion is provided in the portion
connecting the side surface 22 of the inner case and the
placement surface 61 of the shelf rest 6 since the shelf
rest 6 is formed by press work, and the bent portion 32A
of the shelf plate 3 may come into contact with this curved
portion. In this case as well, frictional resistance can be
reduced due to the sliding member 32B applied to the
bent portion 32A. For this reason, not only sliding of the
shelf plate 3 is facilitated, but also the shelf plate 3 be-
comes substantially centered in the left-right direction,
and the shelf plate 3 becomes horizontal.
[0026] Also, since the shelf rest 6 is formed by press
work, the placement surface 61 maybe slightly inclined.
Specifically, there are cases where the placement sur-
face 51 may be inclined toward the bottom plate 25 of
the inner case 20 as distance, in the direction (+X), from
the side plate 22 of the inner case 20. In this case, the
shelf rest 6 and the bent portion 32A come into linear
contact with each other, but sliding of the shelf plate 3 is
facilitated due to the sliding member 32B applied to the
bent portion 32A. Also, even if the shelf plate 3 is placed
on this inclined placement surface 61, the shelf plate 3
is substantially centered due to its own weight and the
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bent portion 32A of the shelf plate 2, and the placed shelf
plate 3 becomes horizontal.
[0027] It should be noted that, in an embodiment of the
present disclosure, the sliding member 32B is applied so
as to cover the flange 32, the bent portion 32A, and the
base side surface 35, but as long as the sliding member
32B is provided to at least a portion of any one of the
flange 32, the bent portion 32A, and the base side surface
35, it is possible to reduce frictional resistance at the con-
tact part between the shelf plate 3 and the shelf rest 6,
which is effective in facilitating sliding of the shelf plate 3.

Insertion and withdrawal of shelf plate

[0028] Hereinafter, insertion and withdrawal of the
shelf plate according to an embodiment of the present
disclosure will be described with reference to FIGS. 8
and 9. FIG. 8 is a top view illustrating the case where the
shelf plate 3 has not been inserted or withdrawn in parallel
to the shelf rests 5 and 6 according to an embodiment of
the present disclosure. FIG. 9 is a side view illustrating
the relationship between the shelf plate 3 and the side
surface 23 of the inner case according to an embodiment
of the present disclosure.
[0029] When the outer door 11 and the inner door 21
are opened, the culture apparatus 100 enters a state in
which the shelf plate 3 can be inserted into the inner case
20 through the opening 21A. The shelf plate 3 is moved
in the front-rear side so as to be placed on shelf rests 51
and 61. An approximately 2 mm gap (gap in the left-right
direction) exists between the shelf plate 3 and the side
surfaces 22 and 23 of the inner case. Thus, when the
shelf plate 3 is moved in the front-rear direction, the shelf
plate 3 may not be inserted or withdrawn in a direction
parallel to the shelf rests 5 and 6. At this time, the flanges
32 and 33 at the left and right ends of the shelf plate 3
come into contact with the side surfaces 22 and 23 of the
inner case 20. This is considered to be caused by a high
coefficient of friction at the contact surfaces since the
same material is used for the shelf plate 3 and the shelf
rests 5 and 6. In an embodiment of the present disclosure,
the lower surface of the base surface 35 of the shelf plate
3 is always in contact with the placement surfaces 51
and 61 of the shelf rests 5 and 6. If the areas, of the shelf
plate 3, contacting the shelf rests 5 and 6 are different
between the left and right sides, a difference in frictional
resistance will be caused between the left and right sides.
Thus, even if a worker attempts to insert the shelf plate
3 in parallel to the side surfaces 22 and 23 of the inner
case 20, it is difficult to insert the shelf plate 3 in parallel
when the frictional resistance is different between the left
and right sides. Accordingly, the direction of insertion of
the shelf plate 3 becomes inclined relative to the side
surfaces 22 and 23 of the inner case 20, and the flanges
32 and 33 on the left and right ends of the shelf plate 3
come into contact with the side surfaces 22 and 23 of the
inner case 20.
[0030] However, in the culture apparatus 100 accord-

ing to an embodiment of the present disclosure, the slid-
ing members 32B and 33B, which are made of a material
different from the material of the inner case 20, are ap-
plied, from the flanges 32 and 33 on the left and right
sides to the base side surface, in a range of approximate-
ly 10 mm from the end portion on the back surface side
(+Y). In other words, the sliding members 32B and 33B
are provided on the left and right ends on the front side
(+Y) in the traveling direction when the shelf plate 3 is
being inserted. For this reason, the coefficient of friction
between the base surface 35 of the shelf plate 3 and the
placement surfaces 51 and 61 of the shelf rests 5 and 6
is reduced when the shelf plate 3 is inserted, which fa-
cilitates sliding of the shelf plate 3. Accordingly, the dif-
ference in frictional resistance between the left and right
sides decreases, and insertion in a parallel manner is
facilitated. Also, even if either one of the back surface
sides (+Y) of the flanges 32 and 33 of the shelf plate 3
comes into contact with the side surface 22 or 23 of the
inner case 20, it is the sliding member 32B or 33B that
comes into contact with the side surface 22 or 23, and
therefore the coefficient of friction caused by contact be-
tween the same materials decreases, and the shelf plate
3 slides more easily.
[0031] Also, when a worker places the shelf plate 3 on
the shelf rests 5 and 6, the shelf plate 3 may be inclined
relative to the horizontal direction. However, the shelf
rest 5 according to an embodiment of the present disclo-
sure has the stoppers 51A and 51B facing the placement
surface 51. The shelf rest 6 is also similarly provided with
stoppers, but the description thereof is omitted here. The
stoppers 51A and 51B are integrally provided to the shelf
rest 5 so as to restrict vertical movement of the shelf plate
3 placed on the shelf rest 51. The stoppers 51A and 51B
are provided at positions distant from each other along
the lengthwise direction (Y axis) of the shelf rest 51.

Other Embodiments

[0032] The first embodiment has been described
above as an example of technology disclosed in the
present application. However, the technology in the
present disclosure is not limited to this, and is also ap-
plicable to other embodiments in which appropriate mod-
ifications, substitutions, additions, omissions, or the like
are made. Also, new embodiments can be achieved by
combining the constituent elements described in the
above first embodiment.
[0033] In view of this, hereinafter, other embodiments
will be described collectively.
[0034] In the first embodiment, a fluorine coating is
used as an example of the sliding members 32B and 33B
that are made of a material different from the material of
the inner case 20. Fluorine coatings are relatively inex-
pensive and easy to process during manufacturing. How-
ever, the present disclosure is not limited to this. For ex-
ample, the sliding members 32B and 33B may be a resin
coating that uses boron nitride, graphite, molybdenum
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disulfide, or the like as a main raw material, or a sheet
or film having one of these raw materials as its main con-
stituent may be applied. The thickness of the sheet or
film is preferably thinner, and it is effective when equal
to or smaller than 0.5 mm, and preferably equal to or
smaller than 0.2 mm. This is to keep the shelf plate 3
horizontal. Also, it is possible to use a separate remov-
able part that is molded using a resin such as silicone,
polyacetal (POM), or polycarbonate (PC). If this separate
part is removable, even when using a member not having
resistance to sterilizing substances or high-temperature
heat in dry heat sterilization, the member can be de-
tached during sterilization.
[0035] As an example of a culture apparatus that uses
separate parts as the sliding members 32B and 33B, the
following describes an embodiment using edge guards
36 as separate parts with reference to FIGS. 10 to 13.
FIG. 10 is a perspective view illustrating an edge guard
36 in another embodiment. FIG. 11 is an enlarged per-
spective view illustrating end portions of a back surface
flange and a side surface flange to which the edge guard
36 according to this other embodiment has been at-
tached. FIG. 12 is an enlarged top view illustrating the
end portions of the back surface flange and the side sur-
face flange to which the edge guard 36 according to this
other embodiment has been attached. FIG. 13 is an en-
larged cross-sectional view illustrating a portion of con-
tact between the shelf plate 3 and a shelf rest 6 according
to another embodiment.
[0036] The edge guards 36 are members molded using
polyacetal resin. In consideration of the ability to clean
the shelf plate 3, the main body of each edge guard 36
and the contact portion between the shelf plate 3 and the
edge guard 36 are of shapes in which waste is least likely
to accumulate, such as a shape for attachment to the
gaps between the flange 34 and the flanges 32 and 33
on the left and right sides of the shelf plate 3. In the state
of being attached to the shelf plate 3, the edge guards
36 cover the end portions of the flanges 32 and 33 on
the back surface side, portions on the left and right end
sides of the flange 34, and portions of the base surface
35. The edge guards 36 are attached to the shelf plate
3 so as to slightly protrude outward (-X and +X) from the
flanges 32 and 33 in a view from the front, respectively.
In the embodiment illustrated in FIG. 12, a protruding
width d1 is 0.2 mm. The width d1 is appropriately deter-
mined based on the respective gaps between the flanges
32 and 33 and the side surfaces 22 and 23 of the inner
case 20, and is preferably equal to or smaller than 0.5
mm, and further preferably equal to or smaller than 0.2
mm. A thickness d2 of the portion of the edge guard 36
that covers the base surface 35 is effective when equal
to or smaller than 1.0 mm, and is further preferably equal
to or smaller than 0.5 mm. This is to keep the shelf plate
3 horizontal.
[0037] Also, as another embodiment of the sliding
members 32B and 33B, in the case where the interior of
the culture chamber 21A is sterilized using hydrogen per-

oxide, it is preferable to use a material resistant to hy-
drogen peroxide, such as polycarbonate (PC) or polyvi-
nylidene fluoride (PVDF). Also, in the case of sterilizing
the interior of the culture chamber 21A by dry heat ster-
ilization, it is preferable to use a material having heat
resistance, particularly a material having a heat resist-
ance temperature equal to or larger than 100 degrees,
and more preferably a material having a heat resistance
temperature equal to or larger than 200 degrees. Exam-
ples of materials having a heat resistance temperature
equal to or larger than 200 degrees include poly-
etheretherketone (PEEK), polyether sulfone (PES),
polyamide imide (PAI), silicone rubber, and fluororubber.
[0038] Also, it is preferable that the sliding members
32B and 33B made of a material different from the ma-
terial of the inner case 20 are formed using an antibac-
terial material, such as antibacterial resin or antibacterial
glass.
[0039] In the first embodiment, as an example of the
sliding members 32B and 33B that are made of a material
different from the material of the inner case 20, it is de-
scribed that the sliding members 32B and 33B are applied
to the outer surfaces of the flanges 32 and 33 on the left
and right sides, the outer surfaces of the bent portions
32A and 33A, and portions of the lower surface of the
base side (end) surface 35.
[0040] However, it is effective as long as the sliding
members 32B and 33B each are provided to at least a
portion in any one of each outer surface of the left and
right flanges 32 and 33, each outer surface of the bent
portions 32A and 33A, and the lower surface of the base
side surface 35. In any of these cases, it is effective to
be provided to extend from the end portion on the back
surface side. This is because sliding of the shelf plate 3
is sometimes disturbed by the end portion on the back
surface side being caught on the shelf rest 5 or 6. Here,
the phrase "at least a portion" encompasses the case of
being provided on the entire surface, and, for example,
the sliding members 32B and 33B may be provided on
the entirety of the surfaces of the bent portions 32A and
33A or the flanges 32 and 33.
[0041] With respect to facilitating sliding of the shelf
plate 3, it is effective when the width of the regions of the
sliding members 32B and 33B that cover the shelf plate
3 is a width of approximately 2% of the width of the shelf
plate 3 in the front-back direction, from the end portion
on the back surface side of the shelf plate 3. For this
reason, in consideration of the antibacterial property as
well, it is preferable that this width is equal to or smaller
than 5%, and further preferable that the width is equal to
or smaller than 2% since the antibacterial property can
be further improved. In order to further improve the slid-
ability of the shelf plate 3, it is effective that this width is
in a range of 2% to 10% inclusive.
[0042] Also, it is preferable that the vertical width of the
regions that cover the flanges 32 and 33 covers the en-
tirety of the surfaces of the flanges 32 and 33. This is
because it is possible to restrain damage to the side sur-
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faces 22 and 23 and production of dust, in the case of
contact with the side surfaces 22 and 23 of the inner case
20.
[0043] It is preferable that the regions of the sliding
members 32B and 33B to cover the base surface 35 each
are provided to at least a portion, where each of the shelf
rests 5 and 6 is to contact, of the surface of the base
surface 35. Here, the phrase "at least a portion" encom-
passes the case of covering the entire surface.
[0044] It is preferable that the area of the sliding mem-
bers 32B and 33B that covers the shelf plate 3 is as large
as possible in view of facilitating sliding of the shelf plate
3, but the area is preferably smaller in view of antibacterial
property. Depending on the properties of the member,
there are cases where a member having a low antibac-
terial property or none at all, or a member that is antibac-
terial but high-cost is used. Thus, it is preferable that the
area of the regions in which the sliding members 32B
and 33B are provided is as small as possible. In partic-
ular, since being used in a culture apparatus, the member
is preferably an antibacterial member, and is preferably
of a shape having less roughness from the view point of
cleaning.
[0045] Hereinabove, the culture apparatus 100 ac-
cording to the embodiment described as an example of
the present disclosure includes: an inner case 20 having
an opening 21A in a front surface and shelf rests 5 and
6 on left and right side surfaces; and a shelf plate 3 to be
placed on the shelf rests 5 and 6 and slid in a front-back
direction, the shelf plate 3 having a base surface 35 on
which a culture is to be placed, flanges 32 and 33 re-
spectively formed by being bent upward, at bent portions
32A and 33A in end portions on left and right sides of the
base surface 35, and sliding members 32B and 33B each
provided to at least a portion of each of outer surfaces,
on a side surface 22, 23 side, of the flanges 32 and 33
on the left and right sides, the sliding members 32B and
33B made of a material different from a material of the
inner case 20.
[0046] According to this configuration, the sliding
members 32B and 33B each are provided to at least a
portion of each of the flanges 32 and 33. Thus, even in
the case where the shelf plate 3 comes into contact with
a side surface of the inner case 20, the frictional resist-
ance between the shelf plate 3 and the side surface of
the inner case 20 is reduced. This facilitates sliding of
the shelf plate 3 and results in improvement in workability.
[0047] Also, the sliding members 32B and 33B each
are provided in a range of 10.0 mm from a back surface
side on each of the outer surfaces of the flanges 32 and
33 on the left and right sides.
[0048] According to this configuration, even in the case
where the shelf plate 3 is inclined relative to the side
surface 22, 23 of the inner case 20 and either one of the
end portions on the back surface side of the flanges 32
and 33 comes into contact with the side surface 22, 23
of the inner case 20, the frictional resistance between
the side surface of the inner case 20 and the flange 32,

33 is reduced. This facilitates sliding of the shelf plate 3
and results in improvement in workability. Also, the
amount of the material used for the sliding members 32B
and 33B can be reduced, which is not only favorable in
terms of cost, but also makes it possible to minimize re-
duction in antibacterial performance of the shelf plate 3
even without using an antibacterial material.
[0049] Also, the sliding members 32B and 33B each
are provided to at least a portion of each of the outer
surfaces, on the side surface 22, 23 side, of the bent
portions 32A and 33A on the left and right sides.
[0050] According to this configuration, frictional resist-
ance between the bent portions 32A and 33A and the
side surfaces 22 and 23 of the inner case 20 or the shelf
rests 5 and 6 is reduced. This facilitates sliding of the
shelf plate 3 and results in improvement in workability.
[0051] Also, the sliding members 32B and 33B each
are provided in a range of 10.0 mm from a back surface
side on each of the outer surfaces of the bent portions
32A and 33A on the left and right sides.
[0052] According to this configuration, even in the case
where the shelf plate 3 is inclined relative to the side
surface 22, 23 of the inner case 20 and either one of the
end portions on the back surface side of the bent portions
32A and 33A comes into contact with the side surface
22, 23 of the inner case 20 or the shelf rest 5, 6, the
frictional resistance between the bent portions 32A, 33A
and the side surfaces 22, 23 of the inner case 20 or the
shelf rests 5, 6 is reduced. This facilitates sliding of the
shelf plate 3 and results in improvement in workability.
Also, the amount of the material used for the sliding mem-
bers 32B and 33B can be reduced, which is not only
favorable in terms of cost, but also makes it possible to
minimize reduction in antibacterial performance of the
shelf plate 3 even without using an antibacterial material.
[0053] Also, the sliding members 32B and 33B each
are provided to at least a portion of a region, where each
of the shelf rests 5 and 6 on the left and right sides is to
contact, of the lower surface of the base surface 35.
[0054] According to this configuration, the frictional re-
sistance between the base surface 35 and the shelf rests
5 and 6 is reduced. This facilitates sliding of the shelf
plate 3 and results in improvement in workability.
[0055] Also, the sliding members 32B and 33B each
are provided in a range of 10.0 mm from a back surface
side in a region, where each of the shelf rests 5 and 6 on
the left and right sides is to contact, of the lower surface
of the base surface 35.
[0056] According to this configuration, the frictional re-
sistance between the end portions on the back surface
side of the base surface 35 and the shelf rests 5 and 6
is reduced This facilitates sliding of the shelf plate 3 and
results in improvement in workability. Also, the amount
of the material used for the sliding members 32B and
33B can be reduced, which is not only favorable in terms
of cost, but also makes it possible to minimize reduction
in the antibacterial performance of the shelf plate 3 even
without using an antibacterial material.
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[0057] Also, the sliding members 32B and 33B are re-
movable from or integrated with the shelf plate 3.
[0058] According to this configuration, if the sliding
members 32B and 33B are removable from the shelf plate
3, they can be removed when performing sterilization with
hydrogen peroxide or by dry heat sterilization. This not
only increases the number of types of culture apparatus
to which the present disclosure is applicable, but also
increases the number of materials that can be selected
as a material for the sliding members 32B and 33B. Also,
when the sliding members 32B and 33B are integrated
with the shelf plate 3, it is possible to save worker’s time
and effort for attachment and removal.
[0059] Also, the sliding members 32B and 33B are
made of a material having heat resistance to 100 degrees
or more.
[0060] According to this configuration, the sliding
members 32B and 33B do not change in physical prop-
erty at 100 degrees or more, and thus can also be applied
to a culture apparatus in which the interior 2A of the inner
case 20 is sterilized by dry heat sterilization at 100 de-
grees or more. It is further preferable that the sliding
members 32B and 33B are made of a material having
heat resistance equal to or larger than 200 degrees, since
they can also be applied to a culture apparatus in which
dry heat sterilization at 200 degrees or more is carried
out. For example, it is preferable that the sliding members
32B and 33B are made of a material containing poly-
etheretherketone (PEEK), polyether sulfone (PES),
polyamide imide (PAI), silicone rubber, or fluororubber,
since the sliding members 32B and 33B should have heat
resistance equal to or larger than 200 degrees.
[0061] Also, the sliding members 32B and 33B may be
made of an antibacterial material.
[0062] According to this configuration, an antibacterial
material is used for the sliding members 32B and 33B.
This makes it possible to provide a culture apparatus that
facilitates sliding of the shelf plate 3 and has a high an-
tibacterial property.
[0063] Also, the sliding members 32B and 33B may be
resin members.
[0064] According to this configuration, frictional resist-
ance between the shelf plate 3 and the side surfaces 22,
23 of the inner case 20 or the shelf rests 5, 6 is reduced
and sliding of the shelf plate 3 is facilitated, as well as
processing and attachment of the sliding members 32B
and 33B are also facilitated. For example, it is preferable
that the sliding members 32B and 33B are configured
with a resin coating containing boron nitride, graphite, or
molybdenum disulfide, or a resin molding containing sil-
icone, polyacetal (POM), or polycarbonate (PC).
[0065] Also, the sliding members 32B and 33B may be
fluorine coatings.
[0066] According to this configuration, frictional resist-
ance between the shelf plate 3 and the side surfaces 22,
23 of the inner case 20 or the shelf rests 5, 6 is reduced
and sliding of the shelf plate 3 is facilitated, as well as
processing is facilitated. This enables application of coat-

ings to a minimum required range, thereby being able to
minimize reduction in the antibacterial property.
[0067] Also, the sliding members 32B and 33B may be
made of a material resistant to hydrogen peroxide.
[0068] According to this configuration, the present dis-
closure is applicable to a culture apparatus in which ster-
ilization is performed using hydrogen peroxide. For ex-
ample, it is preferable that the sliding members 32B and
33B are made of a material containing polycarbonate
(PC) or polyvinylidene fluoride (PVDF).
[0069] Embodiments have been described above as
examples of the present disclosure. The accompanying
drawings and detailed description have been provided
for this purpose. The embodiments described above are
to facilitate the understanding of the present disclosure,
and are not to be construed as limiting the present dis-
closure. The present disclosure can be modified, im-
proved, etc. without departing from the gist of the present
disclosure, and equivalents of the present disclosure are
also encompassed within the present disclosure.
[0070] Also, the constituent elements included in the
accompanying drawings and the detailed description
may include not only constituent elements that are es-
sential for solving the problem, but also constituent ele-
ments that are not essential for solving the problem, in
order to illustrate examples of the techniques. Thus,
these non-essential constituent elements should not be
immediately found to be essential constituent elements
based on the fact that they are included in the accompa-
nying drawings or detailed description.
[0071] Also, the above-described embodiments are to
illustrate examples of the present disclosure, and there-
fore various modifications, substitutions, additions, omis-
sions, and the like can be made within the scope of the
claims or a scope equivalent thereto.

[Reference Signs List]

[0072] 100 culture apparatus, 20 inner case, 2A culture
chamber, 10 outer case, 20 inner case, 21A opening,
22,23 side plate, 24 back plate, 25 bottom plate, 26 top
plate, 3 shelf plate, 31,32,33,34 flange, 32A, 33A bent
portion, 32B, 33B sliding member, 35 base surface, 5,6
shelf rest

Claims

1. A culture apparatus comprising:

an inner case having an opening in a front sur-
face and shelf rests on left and right side surfac-
es; and
a shelf plate to be placed on the shelf rests and
slid in a front-back direction,
the shelf plate having

a base surface on which a culture is to be
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placed, flanges respectively formed by be-
ing bent upward, at bent portions in end por-
tions on left and right sides of the base sur-
face, and
sliding members each provided to at least
a portion of each of outer surfaces, on a side
surface side, of the flanges on the left and
right sides, the sliding members made of a
material different from a material of the inner
case.

2. A culture apparatus according to claim 1, wherein
the sliding members each are provided in a range of
10 mm from a back surface side on each of the outer
surfaces of the flanges on the left and right sides.

3. A culture apparatus according to claim 1 or 2, where-
in
the sliding members each are provided to at least a
portion of each of the outer surfaces, on the side
surface side, of the bent portions on the left and right
sides.

4. A culture apparatus according to claim 3, wherein
the sliding members each are provided in a range of
10 mm from a back surface side on each of the outer
surfaces of the bent portions on the left and right
sides.

5. A culture apparatus according to any one of claims
1 to 3, wherein
the sliding members each are provided to at least a
portion of a region, where each of the shelf rests on
the left and right sides is to contact, of the lower sur-
face of the base surface.

6. A culture apparatus according to claim 5, wherein
the sliding members each are provided in a range of
10 mm from a back surface side in a region, where
each of the shelf rests on the left and right sides is
to contact, of the lower surface of the base surface.

7. A culture apparatus according to any one of claims
1 to 6, wherein
the sliding members are removable from or integrat-
ed with the shelf plate.

8. A culture apparatus according to any one of claims
1 to 7, wherein
the sliding members are made of a material having
heat resistance to 100 degrees or more.

9. A culture apparatus according to any one of claims
1 to 7, wherein
the sliding members are made of a material having
heat resistance to 200 degrees or more.

10. A culture apparatus according to claim 8 or 9, where-

in
the sliding members are made of a material contain-
ing polyetheretherketone (PEEK), polyether sulfone
(PES), polyamide imide (PAI), silicone rubber, or
fluororubber.

11. A culture apparatus according to any one of claims
1 to 10, wherein
the sliding members are made of an antibacterial
material.

12. A culture apparatus according to any one of claims
1 to 11, wherein
the sliding members are resin members.

13. A culture apparatus according to claim 12, wherein
the sliding members are configured with a resin coat-
ing containing boron nitride, graphite, or molybde-
num disulfide, or a resin molding containing silicone,
polyacetal (POM), or polycarbonate (PC).

14. A culture apparatus according to any one of claims
1 to 6, wherein
the sliding members are fluorine coatings.

15. A culture apparatus according to any one of claims
1 to 14, wherein
the sliding members are made of a material resistant
to hydrogen peroxide.

16. A culture apparatus according to claim 15, wherein
the sliding members are made of a material contain-
ing polycarbonate (PC) or polyvinylidene fluoride
(PVDF).
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