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INCUBATOR CONVEYING SYSTEM, 
NCUBATOR DEPOSITORY AND SOLATOR 

SYSTEM 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This is a continuation application of International 
Patent Application No. PCT/JP2014/081555 filed Nov. 28, 
2014, which claims the benefit of priority to Japanese Patent 
Application No. 2013-250763, Japanese Patent Application 
No. 2013-250765, Japanese Patent Application No. 2013 
250766, Japanese Patent Application No. 2013-250768, and 
Japanese Patent Application No. 2013-250769, filed Dec. 4, 
2013. The full contents of the International Patent Applica 
tion are incorporated herein by reference. 

BACKGROUND 

Technical Field 

0002 The present disclosure relates to an incubator con 
veying system, an incubator depository and an isolator sys 
tem. 

0003. There is known, for example, an isolator having a 
working chamber in which culture work and the like of a body 
to be cultured are performed (Japanese Patent Application 
Laid-open Publication No. 2013-135858). For example, in a 
case where work for performing culture and the like of a body 
to be cultured takes place using the isolator the above publi 
cation, there is a need to connect the incubator to the isolator 
in order to move to the work chamber the body to be cultured 
from the incubator where the body to be cultured is stored. 
This connection of the incubator to the isolator has to be 
performed by a person and there may be a problem that the 
work for moving the body to be cultured from the incubator to 
the work chamber may be troublesome. 

SUMMARY 

0004. The principal invention of the present application 
for solving the above problem is an incubator conveying 
system including a conveyor body configured to have parti 
tioned a plurality of storage chambers, a first opening con 
nected to an external device, a conveying chamber that con 
nects the plurality of storage chambers and the first opening, 
a plurality of incubators demountably stored in the plurality 
of chambers, a conveyor device configured to convey one of 
the plurality of the incubators from the storage chamber to the 
first opening; and an environment control device configured 
to Supply and discharges gas to and from each of the incuba 
tors and control each interior environment of the plurality of 
the incubators. 
0005. Other features of the present invention will become 
apparent from descriptions of the present specification and of 
the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0006 For more thorough understanding of the present 
invention and advantages thereof, the following description 
should be read in conjunction with the accompanying draw 
ings, in which: 
0007 FIG. 1 is a front view illustrating an isolator system 
according to a first embodiment of the present invention; 
0008 FIG. 2 is a sectional view illustrating the isolator 
according to the first embodiment of the present invention; 
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0009 FIG.3 is a perspective view illustrating the conveyor 
body according to the first embodiment of the present inven 
tion; 
0010 FIG. 4 is a transparent view illustrating the conveyor 
body according to the first embodiment of the present inven 
tion; 
0011 FIG. 5 is a sectional view illustrating the conveyor 
body and a chamber according to the first embodiment of the 
present invention; 
0012 FIG. 6 is a sectional view illustrating the conveyor 
body and the chamberina State having an incubator conveyed 
to a connection opening side according to the first embodi 
ment of the present invention; 
0013 FIG. 7 is a perspective view illustrating a depository 
body according to the first embodiment of the present inven 
tion; 
0014 FIG. 8 is a perspective view illustrating the incuba 
tor according to the first embodiment of the present invention; 
0015 FIG. 9 is a perspective view illustrating the incuba 
tor in a state having a lid taken off according to the first 
embodiment of the present invention; 
0016 FIG. 10 is a view illustrating a second gas circula 
tion circuit according to the first embodiment of the present 
invention; 
0017 FIG. 11 is a view illustrating a first gas circulation 
circuit according to the first embodiment of the present inven 
tion; 
0018 FIG. 12 is a block diagram illustrating hardware of 
a control device according to the first embodiment of the 
present invention; 
0019 FIG. 13 is a block diagram illustrating the control 
device according to the first embodiment of the present inven 
tion; 
0020 FIG. 14 is a diagram illustrating incubator informa 
tion according to the first embodiment of the present inven 
tion; 
0021 FIG. 15 is a flow chart illustrating operations per 
formed when the incubator is taken out from the depository 
chamber according to the first embodiment of the present 
invention; 
0022 FIG. 16 is a flow chart illustrating operations per 
formed when the incubator is stored in the storage chamber 
according to the first embodiment of the present invention; 
0023 FIG. 17 is a flow chart illustrating operations per 
formed when the incubator is conveyed from the storage 
chamber to the connection opening side according to the first 
embodiment of the present invention; 
0024 FIG. 18 is a flow chart illustrating operations per 
formed when the incubator is conveyed from the connection 
opening side to the storage chamber according to the first 
embodiment of the present invention; 
0025 FIG. 19 is a perspective view illustrating an incuba 
tor according to a second embodiment of the present inven 
tion; 
0026 FIG. 20 is a perspective view illustrating an incuba 
tor having a lid taken off according to a third embodiment of 
the present invention; 
0027 FIG. 21 is a perspective view illustrating the incu 
bator according to the third embodiment of the present inven 
tion; and 
0028 FIG.22 is a transparent view illustrating a conveyor 
body according to the third embodiment of the present inven 
tion. 
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DETAILED DESCRIPTION 

0029. At least the following details will become apparent 
from description of this specification and of the accompany 
ing drawings. 

First Embodiment 

Isolator System 

0030. An isolator system according to an embodiment of 
the present invention will be described hereinafter with ref 
erence to FIG. 1. FIG. 1 is a front view illustrating an isolator 
system according to the present embodiment. Here, the Z axis 
is an axis which comes along the Vertical direction in which 
the isolator system 110 is vertically arranged with the direc 
tion extending from the lower side toward the upper side 
being referred to as the +Z direction and the direction extend 
ing from the upper side toward the lower side being referred 
to as the -Z direction. The X axis is an axis that comes along 
the direction in which the conveyor body 2 and the isolator 1 
come adjacent to each other with the direction extending from 
the conveyor body 2 toward the isolator 1 being referred to as 
the +X direction and the direction extending from the isolator 
1 toward the conveyor body 2 being referred to as the -X 
direction. The Y axis is an axis which is orthogonal to the X 
axis as well as the Z axis with the direction extending from the 
door 11 of the isolator 1 toward the back plate 14 which is on 
the opposite side of the door 11, along the Y axis, being 
referred to as the +Y direction and the direction extending 
from the back plate 14 toward the door 11 being referred to as 
the-Y direction. 

0031. The isolator system 110 refers to a system including 
an isolator 1 (external device), a conveyor body 2, a deposi 
tory body 4, a control device 3 and an incubator 5 (FIG. 8), 
and is provided in, for example, a laboratory. Further, the 
incubator conveying system refers to a system including a 
conveyor body 2, and an incubator 5, a conveyor device 9 and 
the like which are provided inside the conveyor body 2, and 
this system is connected to an external device of for example, 
the isolator 1 and the like. The incubator conveying system 
configures a part of the isolator system 110 by being con 
nected to, for example, the isolator 1. 
0032. The isolator 1 is a device used to perform, for 
example, work for culturing, manipulating, observing and the 
like a body to be cultured (culture) of cells and the like, in a 
sterilized environment. Here, sterilization means an act of 
killing microorganisms, cells and the like, to bring a state 
closer to a sterile environment by Supplying sterilizing gas. 
0033. The conveyor body 2 is a device which conveys to 
the isolator 1 side a predetermined incubator among the incu 
bators 5 (FIG. 8) stored inside a plurality of storage chambers 
21 to 26, and is coupled (connected) to the isolator 1 via the 
coupling unit 101. Here, the conveyor body 2 is detachable 
from the isolator 1 and may be allowed to couple with another 
isolator having a configuration similar to that of the isolator 1. 
0034. The depository body 4 is a device to deposit the 
incubators in the plurality of the depository chambers 41 to 
46. The depository body 4 is provided in the periphery of the 
conveyor body 2 to allow easy work for storing the incubators 
5 taken out from the depository chambers 41 to 46 into the 
storage chambers 21 to 26 of the conveyor body 2, and storing 
the incubators 5 taken out from the storage chambers 21 to 26 
into the depository chambers 41 to 46. 
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0035. The control device 3 is connected to the respective 
control devices 100, 200 and 400 of the isolator 1, the con 
veyor body 2 and the depository body 4 (also referred to as 
“the devices”) to control the devices. Here, the function of the 
control device 3 may be included in any one of the devices. 
Additionally, each of the devices may include an input device 
to allow individual control by inputting information to the 
respective input device. 
0036. The incubator 5 is a cassette type incubator used to 
culture the body to be cultured. 
===Isolator=== 

0037. The isolator according to the present embodiment 
will be described in the following with reference to FIGS. 1 
and 2. FIG. 2 is a sectional view illustrating the isolator 
according to the present embodiment. FIG. 2 is a sectional 
view seen toward the +X side from the section cut along line 
A1-A2 in FIG. 1. 

0038. The isolator 1 includes a chamber 10 and a first gas 
circulation circuit 7A (FIG. 11). 
0039. The chamber 10 is a metal box in a substantially 
rectangular parallelepiped form and includes therein a work 
ing chamber 17. The chamber 10 has the interior and the 
exterior thereof separated by the door 11, bottom plate 13, the 
back plate 14, the top plate 15, the side plate 18 (FIG. 1) and 
the side plate 16 (also referred to as the “shell member of the 
chamber 10.) Here, the shell member of the chamber 10 may 
be formed by bending and welding or attaching, for example, 
predetermined metal plates so to restrain bacterial invasion 
from the exterior into the interior of the chamber 10 and also 
to keep the interior of the chamber 10 airtight. 
0040. The door 11 is provided to the front face (-Y) of the 
chamber 10. The door 11 is provided to rotate in the D1 
direction or the D2 direction about a rotating shaft extending 
along the X axis and running through the hinge 111 provided 
to the upper part (+Z) of the door 11. Here, it is assumed that 
a sealing member Such as a rubber gasket is provided to the 
edge of the door 11 to keep the interior of the chamber 10 
airtight when the door 11 is rotated in the D2 direction and 
closed. 

0041. The door 11 has provided a transparent plate 12 
made of, for example, resin and the like so that the interior of 
the chamber 10 can be seen from the outside of the chamber 
10. 

0042. The transparent plate 12 is provided with, for 
example, three gloves 121, 122 and 123 which extend into the 
working chamber 17. The gloves 121, 122 and 123 are used 
when a worker outside the working chamber 17 performs 
work such as culture of the body to be cultured in the working 
chamber 17. The gloves 121, 122 and 123 are respectively 
mounted to the frames 121A, 122A and 123A so that a worker 
can perform work while the working chamber 17 is kept 
airtight. 
0043. The chamber 10 further includes a separation plate 
141 and a work plate 131. 
0044) The work plate 131 exhibits a function as a work 
platform on which there are placed dishes, flasks and the like 
which contain the body to be cultured. The work plate 131 is 
a metal plate in a Substantially rectangular shape when seen 
along the direction from +Z toward -Z and has provided a 
plurality of air holes 131A. The work plate 131 is provided 
above the bottom plate 13 so that a duct 132 for communi 
cating gas between the workplate 131 and the bottom plate 13 
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can be equipped. Here, the gas can include air, Sterilizing gas 
and the like which flow inside from the exterior of the isolator 
1. 

0045. The separation plate 141 is a metal flat plate for 
separating from the working chamber 17 the duct 118 which 
communicates gas. The lower side end (-Z) of the separation 
plate 141 is coupled to the +Y side end of the work plate 131. 
The upper end (+Z) of the separation plate 141 is provided 
between the duct 191 and the duct 192. 

0046. The gas that has flown into the working chamber 17 
through the duct 191 flows through the air communication 
holes 131A and the ducts 132, 118 and 192 and out of the 
chamber 10. The flowing in and out of the gas is controlled by 
the first gas circulation circuit 7A. Description of the first gas 
circulation circuit 7A will be given later. 

===Conveyor Body=== 

0047. Description of the conveyor body according to the 
present embodiment will be given in the following with ref 
erence to FIGS. 1 and 3 through 6. FIG.3 is a perspective view 
illustrating the conveyor body according to the present 
embodiment. FIG. 4 is a transparent view illustrating the 
conveyor body according to the present embodiment. In FIG. 
4, the contour of the conveyor body 2 is indicated with broken 
lines and the parts inside the conveyor body 2 are indicated 
with solid lines. Although a part of the mounting table 214 
and the reading device 215 cannot be seen, they are indicated 
in broken lines for the purpose of illustration. FIG. 5 is a 
sectional view illustrating the conveyor body and the chamber 
according to the present embodiment. FIG. 6 is a sectional 
view illustrating the conveyor body and the chamber in a state 
having the incubator conveyed to the connection opening side 
according to the present embodiment. FIGS.5 and 6 illustrate 
the conveyor body 2 and the isolator 1 when seen toward the 
+Y direction from a section parallel to the XZ plane on the -Y 
side with respect to the storage chamber 21 in FIG. 4. The 
incubator 5 in FIGS.5 and 6 are illustrated as sectional views 
seen toward the +Y direction from a section which runs 
through the center of the incubator 5 as well as is parallel to 
the XZ plane for the purpose of illustration. Meanwhile, FIG. 
5 has the chamber 10 illustrated with the door 182 in a closed 
state. Although FIG. 6 illustrates the door 182 in an open 
state, the door 182 is omitted for the purpose of illustration. 
0048. The conveyor body 2 is a device used to perform 
sterilizing and conveying the incubator 5 inside the conveyor 
body 2. The conveyor body 2 is provided with the back plate 
201 opposing the side plate 18 of the isolator 1. 
0049. The conveyor body 2 is a metal box in a substantially 
rectangular parallelepiped form. The contour of the conveyor 
body 2 including the front plate 202 and the back plate 201 
may be formed by, for example, bending and welding or 
attaching predetermined metal plates so to restrain bacterial 
invasion from the exterior to the interior of the conveyor body 
2 and also to keep the interior of the conveyor body 2 airtight. 
0050. The conveyor body 2 includes the storage chambers 
21 to 26, the conveying chamber 27, the conveyor device 9, 
the first gas circulation circuit 7A and the second gas circu 
lation circuit 6. In other words, the conveyor body 2 has 
partitioned at least the storage chambers 21 to 26, the con 
veying chamber 27 and the later described connection open 
ing 281 as the first opening. 
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=Storage Chamber= 
0051. The storage chambers 21 to 26 are vertically 
arranged side by side in pairs so that there are three storage 
chambers arranged along the horizontal direction (Y axis). 
Here, the number of storage chambers provided to the con 
veyor body 2 may be less than six or more than six. And the 
storage chambers need not be arranged side by side along the 
vertical direction and the horizontal direction. 
0.052 The interiors of the storage chambers 21 to 26 are 
separated from each other and further separated from the 
conveying chamber 27. The structures of the storage cham 
bers 21 to 26 are the same with each other so that description 
of only the storage chamber 21 will be given and description 
of the structures of the storage chambers 22 to 26 will be 
omitted. 
0053. The storage chamber 21 is structured with the doors 
211 and 216, the bottom plate 311, the side plates 312 and 313 
and the top plate 314 so that the shape of the interior is in a 
Substantially rectangular parallelepiped form. The inner 
shape of the storage chambers 21 is formed to be larger than 
the contour of the incubator so that the incubator 5 can be 
stored inside the storage chamber 21. The interior of the 
storage chamber 21 may be chamfered to allow easy cleaning. 
0054 The door 211 is in a substantially rectangular paral 
lelepiped form and is used to open/close the storage chamber 
21. The door 211 is provided on the -X side of the storage 
chamber 21 and separates the interior of the storage chamber 
21 from the exterior thereof. The door 211 is provided to 
rotate about a rotating shaft extending along the Z axis run 
ning through the hinge 315. Here, a sealing member Such as a 
rubber gasket may be provided to the edge of the door 211 to 
keep the interior of the storage chamber 21 airtight when the 
door 211 is closed. 
0055. The inner face of the door 211 facing the interior of 
the storage chamber 21 is equipped with a Supply port 212 and 
a discharge port 213. The Supply port 212 is used to Supply 
gas to the interior of the incubator 5 which is stored in the 
storage chamber 21 and the discharge port 213 is used to 
discharge gas discharged from the incubator 5. In other 
words, gas flows out through the Supply port 212 and gas 
flows in through the discharge port 213. The supply port 212 
and the discharge port 213 are respectively provided at posi 
tions opposing the supply port 552 and the discharge port 553 
of the incubator 5. 
0056. The first locking device equipped to the conveyor 
body 2 is locked when the door 211 is closed. In this way the 
door 211 cannot be opened. The first locking device is con 
trolled by the control device 3 and performs the locking and 
the releasing of the door 211. When the first locking device 
releases the lock, the door 211 is openable. 
0057. When the door 211 is closed in a state having the 
incubator 5 stored in the storage chamber 21, the supply port 
212 and the discharge port 213 are respectively connected to 
the supply port 552 and the discharge port 553 of the incuba 
tor 5. On the other hand, when the door 211 is opened, the 
supply port 212 and the discharge port 213 are released from 
the supply port 552 and the discharge port 553 of the incuba 
tor 5. The Supply and the discharge of gas through the Supply 
port 212 and the discharge port 213 are performed by the 
second gas circulation circuit 6 (FIG. 10). The details of the 
second gas circulation circuit 6 will be given later. 
0058. The door 216 is used to open/close the storage 
chamber 21 inside the conveying chamber 27. The door 216 is 
provided on the +X side of the storage chamber 21 and sepa 
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rates the interior of the storage chamber 21 from the exterior 
thereof. The door 216 is provided to rotate about a rotating 
shaft extending along the Z axis running through the hinge 
316. The door 216 is automatically rotated by a motor (not 
shown) provided proximate the door 216. This motor is con 
trolled by the control device 3. In other words, the opening/ 
closing of the door 216 is controlled by the control device 3. 
Here, a sealing member Such as a rubber gasket may be 
provided to the edge of the door 216 to keep the interior of the 
storage chamber 21 airtight when the door 216 is closed. 
0059. The storage chamber 21 has a reading device 215 
and a mounting table 214 provided therein. 
0060. The reading device 215 is a device for reading out 
information stored in the tag 551 (FIG. 8) attached to the 
incubator 5. The reading device 215 is provided to a location 
of the top plate 314 which opposes the tag 551 of the incuba 
tor 5. Details of the reading device 215 will be given later. 
0061 The incubator 5 is mounted on the mounting table 
214. The mounting table 214 is in a substantially laterally 
facing U-form when seen in the direction from the +Z side 
toward the -Z side. The mounting table 214 is arranged above 
(+Zside) the bottom plate 311 to provide a space for inserting 
the conveying table 96 (FIG. 4) in this space formed, in the Z 
axis direction, between the mounting table 214 and the bot 
tom plate 311. The mounting table 214 includes a notch part 
214A that is cutoff, from the mounting table 214, from the +X 
direction toward the -X direction. The width of the notch part 
214A along the Y axis direction is set longer than the width of 
the conveying table 96 along the Y axis direction and shorter 
than the width of the incubator 5 along the Y axis direction 
avoiding contact with the conveying table 96. 
0062. Additionally, the storage chamber 21 has provided 
an inlet hole (not shown) for gas to flow into the storage 
chamber 21 and an outlet hole (not shown) for gas to flow out 
of the storage chamber 21 and the first gas circulation circuit 
7 allows the gas to flow in and out. Description of the first gas 
circulation circuit 7 will be given later. 
0063. The temperature, the humidity, the carbon dioxide 
concentration and the like in the storage chamber 21 is con 
trolled using the gas in the first gas circulation circuit 7, and 
condensation inside the incubator 5 is prevented by heating 
the storage chamber 21 and not allowing cooling of the incu 
bator 5. Heating may be performed by providing a heater 
inside the storage chamber 21 rather than by circulating gas 
through the first gas circulation circuit 7. 

=Conveying Chamber 

0064. The conveying chamber 27 is provided in the inte 
rior of the conveyor body 2 and is separated from the exterior 
of the conveyor body 2. The conveying chamber 27 connects 
the storage chambers 21 to 26 with the connection opening 
281 being the first opening. The conveying chamber 27 is 
equipped with the conveyor device 9, the mounting table 283 
and the sealing member 282. 
0065. The mounting table 283 is provided below (-Z) the 
connection opening 281 and has the incubator 5 mounted 
thereon in a manner opposing the connection opening 281. 
The structure of the mounting table 283 is the same as the 
mounting table 214. Here, a guide plate for preventing the 
position of the incubator 5 mounted on the mounting table 
283 to shift along the Y axis direction may be provided on 
both sides along the Y axis direction of the mounting table 
283. 
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0066. The connection opening 281 is in communication 
with the connection opening 181 of the chamber 10 via the 
coupling unit 101. Here the connection opening 181 is pro 
vided to the side plate 18 in a manner such that the working 
chamber 17 (FIG. 2) and the conveying chamber 27 are con 
nected in a state maintained airtight from the exterior. The 
path of the connection opening 181 may be of a length same 
as the path D12 of the connection opening 281. The connec 
tion opening 181 may be opened/closed with the door 182 
provided to the chamber 10. The door 182 is opened/closed by 
a worker outside the working chamber 17 and using the 
gloves 121, 122 and 123. The working chamber 17 is main 
tained in a state airtight from the exterior when the door 182 
is closed. In other words, the working chamber 17 and the 
conveying chamber 27 in this case are in a state separated 
from each other. On the other hand, the working chamber 17 
and the conveying chamber 27 are in communication when 
the door 182 is opened. 
0067 Further, each incubator 5 has an opening 53A as the 
second opening for bringing in and taking out the body to be 
cultured with the isolator 1. The connection opening 281 is 
configured to be smaller than the outer circumference of the 
incubator 5 but larger than the opening 53A. In other words, 
the path D12 of the connection opening 281 is set to be shorter 
than the path (outer circumference of the incubator 5) of the 
front plate 53 of the incubator 5 but longer than the path D11 
of the opening 53A. 
0068. The sealing member 282 is, for example, a rubber 
gasket which allows the culture chamber 53B (FIG.9) and the 
working chamber 17 to communicate in a manner maintained 
airtight from the exterior of the culture chamber 53B and the 
working chamber 17 when the incubator 5 is pushed there 
against. The sealing member 282 is fixed to the Surrounding 
of the connection opening 281 of the back plate 201 using 
such as adhesives. The path of the sealing member 282 is set 
longer than the path D11 of the opening 53A but shorter than 
the path of the outer circumference of the front plate 53 such 
that the sealing member 282 comes against the Surrounding of 
the opening 53A (FIG. 6) at the front plate 53 of the incubator 
5 when the incubator 5 is pushed thereagainst. 
0069. Further the conveying chamber 27 has provided an 
inlet hole (not shown) for gas to flow into the conveying 
chamber 27 and an outlet hole (not shown) for gas in the 
conveying chamber 27 to flow out, and the first gas circulation 
circuit 7C allows the gas to flow in and out. Description of the 
first gas circulation circuit 7C will be given later. 

=Conveyor Device= 

<Configuration of the Conveyor Device> 

0070 The conveyor device 9 is a device that conveys to 
mount on the mounting table 283 the incubators 5 stored in 
the storage chambers 21 to 26 and convey the incubators 5 
mounted on the mounting table 283 to the storage chambers 
21 to 26. Further, the conveyor device 9 may also push against 
the gasket 282 the incubator 5 mounted on the mounting table 
283. 

(0071. The conveyor device 9 includes a first rail 91, a 
second rail 94, a first moving body 92, a second moving body 
97 (FIG. 5), conveying tables 95.96 and a column member 
93. 
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0072. The first rail 91 is provided along the horizontal 
direction (Y axis). The first rail 91 is provided between the 
storage chambers 21 to 26 and the mounting table 283, in the 
X direction. 
0073. The first moving body 92 moves along the first rail 
91. The first moving body 92 includes a first motor 92A which 
is controlled by the controller3 to move in the +Y direction or 
the-Y direction based on the drive force transmitted from the 
first motor 92.A. 
0074 The column member 93 is fixed on the first moving 
body 92 such that the longitudinal direction of the column 
member 93 comes along the vertical direction (Zaxis). There 
fore, the column member 93 moves along the Y axis direction 
along with the movement of the first moving body 92 along 
the Y axis direction. 
0075. The second rail 94 is provided to the column mem 
ber 93 so to come along the vertical direction. 
0076. The second moving body 97 moves along the sec 
ond rail 94. The second moving body 97 includes a second 
motor 97A which is controlled by the controller 3 to move 
upward (+Z) or downward (-Z) based on the drive force 
transmitted from the second motor 97A. 
0077. The conveying table 95 is fixed to the second mov 
ing body 97. The conveying table 95 is in a substantially 
rectangular form when seen from the +Z direction toward the 
-Z direction. The conveying table 95 is set such that the width 
in the X axis direction is longer than the width in the Y axis 
direction. The conveying table 95 moves along the Z axis 
direction along with the movement of the second moving 
body 97 along the Z axis direction. 
0078. The conveying table 96 has a shape similar to that of 
the conveying table 95. The conveying table 96 is provided on 
the conveying table 95 in a manner movable along the X axis 
direction with respect to the conveying table 95. For example, 
a rail extending in the X axis direction may be provided on the 
top face (+Z) of the conveying table 95 to allow the conveying 
table 96 move along this rail. Further, the conveying table 96 
is assumed to move on the conveying table 95 toward the +X 
direction or the -X direction based on the drive force trans 
mitted from the third motor 95A controlled by the control 
device 3. Here, the conveying table 95 may be made to move 
along the Xaxis direction by transforming the rotational force 
of the motor into the force which acts in the X axis direction 
using a rack and pinion mechanism. 
0079. The conveying table 96 may be moved by control 
ling the first motor 92A, the second motor 97A and the third 
motor 95A with the control device 3 depending on the X, the 
Y and the Z axis directions. And the conveying table 96 
exhibits a function as an arm that conveys the incubator 5 
inside the conveyor body 2 and that transmits force acting 
toward the +X side with respect to the incubator 5 mounted on 
the mounting table 283. 

<Operation of the Conveyor Device> 

0080 When the incubator 5 stored in the storage chamber 
21 is conveyed on the mounting table 283, the conveying table 
96 opposes the storage chamber 21 and the first motor 92A 
and the second motor 97A are controlled such that the con 
veying table 96 moves to a position in the Z axis direction that 
comes between the mounting table 214 and the bottom plate 
96, as well. Thereafter, the third motor 95A is controlled such 
that the conveying table 96 is moved to the storage chamber 
21 side (-X). By controlling in this way, the conveying table 
96 moves in the Z axis direction through the notch part 214A 
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to be arranged below the incubator 5. The second motor 97A 
is controlled so that the conveying table 96 moves upward. By 
controlling in this way, the incubator 5 is mounted on the 
conveying table 96 to allow conveying of the incubator 5. 
Thereafter, the conveying table 96 is appropriately moved so 
that the incubator 5 is mounted on the mounting table 283. 
I0081. The incubators 5 stored in the storage chambers 21 
to 26 are also mounted on the mounting table 283 by moving 
the conveying table 96 in a manner similar to that of the 
incubator 5 stored in the storage chamber 21. 
I0082. The conveying table 96 is moved to a position that 
opposes the back plate 51 of the incubator 5 mounted on the 
mounting table 283. The third motor 95A is controlled so that 
the conveying table 96 is moved to the +X side. In this situ 
ation, the back plate 51 is applied a force acting in the direc 
tion from the -X side to the +X side with the conveying table 
96. The front plate 53 of the incubator 5 is pushed against the 
sealing member 282 based on this force applied by the con 
veying table 96. At this time, the opening 53A is made to be 
positioned inside the connection opening 281 when seen from 
the isolator 1 side (+X) toward the -X side. 
I0083. Further, the incubator 5 mounted on the mounting 
table 283 is conveyed to the storage chambers 21 to 26 by 
appropriately moving the conveying table 96. 

===Depository Body=== 
I0084. Description of the depository body according to the 
present embodiment will be given in the following with ref 
erence to FIGS. 1 and 7. FIG. 7 is a perspective view illus 
trating a depository body according to the present embodi 
ment. Although the interior of the depository chamber 41 and 
the reading device 416 are in hidden states, they are indicated 
in dashed lines for the purpose of illustration. 
I0085. The depositorybody 4 is a device that stores and has 
deposited the incubator 5 in the depository chambers 41 to 46. 
The depository body 4 is provided in the periphery of the 
conveyor body 2 so that a worker can easily move the incu 
bator 5 between the depository body 4 and the conveyor body 
2. The front plate 402 of the depository body 4 may be made 
to face the +X side. 
I0086. The depository body 4 is a metal box in a substan 
tially rectangular parallelepiped form. And the contour of the 
depository body 4 including the front plate 402 may be 
formed by, for example, bending and welding or attaching 
predetermined metal plates so to restrain bacterial invasion 
from the exterior to the interior of the depository body 4 and 
also to keep the interior of the depository body 4 airtight. 
I0087. The depository body 4 includes the depository 
chambers 41 to 46, a second gas circulation circuit 6B and a 
first gas circulation circuit 7B. In other words, the depository 
body 4 partitions at least the depository chambers 41 to 46. 

==Depository Chamber = 
I0088. The depository chambers 41 to 46 are provided to 
have three depository chambers arranged along the horizontal 
direction (Y axis) and in pairs along the vertical direction (Z 
direction). Here, the number of depository chambers pro 
vided to the depository body 4 may be less than six or more 
than six. And the depository chambers need not be arranged 
side by side along the vertical direction and the horizontal 
direction. 
I0089. The interiors of the depository chambers 41 to 46 
are separated from each other. The structures of the deposi 
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tory chambers 41 to 46 are the same with each other so that 
description of only the depository chamber 41 will be given 
and description of the structures of the depository chambers 
41 to 46 will be omitted. 
0090 The depository chamber 41 has the shape of the 
interior thereof in a Substantially rectangular parallelepiped 
form. The innershape of the depository chamber 41 is formed 
larger than the contour of the incubator 5 so that the incubator 
5 can be stored in the depository chamber 41. The interior of 
the depository chamber 41 may be chamfered to allow easy 
cleaning. 
0091. The depository chamber 41 is opened/closed using 
the door 411 in a Substantially rectangular parallelepiped 
form. The door 411 is provided on the +X side of the deposi 
tory chamber 41 and separates the interior of the depository 
chamber 41 from the exterior thereof. The door 411 is pro 
vided to rotate about a rotating shaft extending along the Z 
axis running through the hinge 415. Here, a sealing member 
Such as a rubber gasket may be provided to the edge of the 
door 411 to keep the interior of the depository chamber 41 
airtight when the door 411 is closed. 
0092. The inner face of the door 411 facing the interior of 
the depository chamber 41 is equipped with a Supply port 412 
and a discharge port 413. The supply port 412 is used to 
supply gas to the interior of the incubator 5 which is stored in 
the depository chamber 41 and the discharge port 413 is used 
to discharge gas discharged from the incubator 5. In other 
words gas flows out through the Supply port 412 and gas flows 
in through the discharge port 413. The supply port 412 and the 
discharge port 413 are respectively provided at positions 
opposing the supply port 552 and the discharge port 553 of the 
incubator 5. 
0093. The second locking device equipped to the deposi 
tory body 4 is locked when the door 411 is closed. In this way 
the door 411 cannot be opened. The second locking device is 
controlled by the control device 3 and performs the locking 
and the releasing of the door 411. When the second locking 
device releases the lock, the door 411 is openable. 
0094. When the door 411 is closed in a state having the 
incubator stored in the depository chamber 41, the supply port 
412 and the discharge port 413 are respectively connected to 
the supply port 552 and the discharge port 553 of the incuba 
tor 5. On the other hand, when the door 411 is opened, the 
supply port 412 and the discharge port 413 are released from 
the supply port 552 and the discharge port 553 of the incuba 
tor 5. The Supply and the discharge of gas through the Supply 
port 412 and the discharge port 413 are performed by the 
second gas circulation circuit 6B (FIG.10). The details of the 
second gas circulation circuit 6B will be given later. 
0095. The depository chamber 41 has a reading device 416 
provided in the interior thereof. The reading device 416 is 
provided to the top plate 417 and has a configuration similar 
to that of the reading device 215. 
0096. Further, the depository chamber 41 has provided an 
inlet hole (not shown) for gas to flow into the depository 
chamber 41 and an outlet hole (not shown) for gas to flow out 
of the depository chamber 41 and the first gas circulation 
circuit 7B allows the gas to flow in and out. Description of the 
first gas circulation circuit 7B will be given later. 
===Incubator=== 
0097. Description of the incubator according to the 
present embodiment will be given with reference to FIGS. 8 
and 9. FIG. 8 is a perspective view illustrating the incubator 
according to the present embodiment. FIG. 9 is a perspective 
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view illustrating the incubator in a state having the lid taken 
off according to the present embodiment. 
0098. The incubator 5 is a metal box having a hollow 
structure so to partition an incubator chamber 53B for storing 
the body to be cured inside. The contour of the incubator 5 is 
in a Substantially rectangular parallelepiped form. The incu 
bator 5 is detachably stored in the storage chambers 21 to 26 
and the depository chambers 41 to 46. 
(0099. The incubator 5 has the interior separated from the 
exterior thereofby the back plate 51, the side plates 52,54, the 
front plate 53, the bottom plate 56 and the top plate 55 (also 
called the “shell members of the incubator 5.) Here, the shell 
members of the incubator 5 may be formed by, for example, 
bending and welding or attaching predetermined metal plates 
so to restrain bacterial invasion from the exterior to the inte 
rior of the incubator 5 and also to keep the interior of the 
incubator 5 airtight. 
0100. The incubator 5 includes a handle 511, a tag 551, a 
supply port 552, a discharge port 553, legs 561, and a lid 531. 
Further, the incubator 5 need not be metal and can be made 
with a resin chassis, and here the structure was assumed to be 
hollow, however, the structure may have insulating material 
intervening therebetween. Further, a heater may be provided 
for heating the side walls of the interior for preventing con 
densation at the interior of the incubator 5. 
0101 The lid 531 is in a substantially rectangular shape 
when seen along the direction from the +X side toward the -X 
side. The lid 531 is provided to the front plate 53 and is used 
to open/close the opening 53 A to communicate with the incu 
bator chamber 53B. The outer path of the lid 531 is set shorter 
than the path of the opening 53A such that the lid 531 fits to 
the opening 53A. A sealing member 532 is provided to the 
outer circumference of the lid 531. The sealing member 532 
is, for example, a rubber gasket which is provided to keep the 
incubator chamber 53B airtight when the opening 53A is 
closed with the lid 531. 
0102) The lid 531 is provided with a knob 533 which 
exhibits a function as a handle for handling the lid 531 when 
opening/closing the opening 53A. A worker can open/close 
the opening 53A by holding the knob 533 and moving the lid 
531. 

(0103) When closing the opening 53A, the lid 531 is kept in 
a state parallel to the front plate 53 and moved to the opening 
53A side (-X side). The lid 531 comes into contact with the 
stepped part 534 in the opening 53A for the opening 53A to be 
closed with the lid 531. In this case, the sealing member 532 
is sandwiched and deformed between the lid 531 and the 
periphery of the opening 53A. And the elastic force applied 
by the sealing member 532 to the lid 531 allows the lid 531 to 
be fixed with the self-weight thereof to a degree such that the 
lid 531 does not come off from the opening 53A. Here in this 
case, the incubator chamber 53B is maintained in a state 
airtight from the exterior. 
0104. When the opening 53A is to be opened, a force 
directed in the direction from the -X side to the +X side is 
applied to the knob 533. The lid 531 separates from the 
opening 53A based in this force applied. 
0105. The incubator 5 was explained to be realizable with 
a resin chassis instead of a metal chassis, however, the incu 
bator 5 may have the interior thereof made visible by forming 
with transparent resin or providing a transparent window to 
the lid 531. Here, the heater for heating may adopt a trans 
parent electrode such as an indium tin oxide (ITO) to secure 
a visible interior. 
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0106 The tag 551 stores therein information (also referred 
as “identification information') for identifying the incubator 
5. The tag 551 is an IC tag that performs near field commu 
nication based on Radio Frequency Identification (RFID) 
between the reading device inside the storage chamber among 
the storage chamber 21 to 26 in which the incubators 5 are 
stored and the reading device inside the depository chamber 
among the depository chambers 41 to 46 in which the incu 
bators 5 are stored. Here, the tag 551 may be made to perform 
wireless communication based on methods besides RFID 
between the reading devices. Additionally, the tag 551 may be 
a tag having attached a code such as a bar code or the code 
itself which has information read with the aforementioned 
reading device. Here in this case, the code is assumed to be a 
code for identifying an incubator 5. 
0107 The supply port 552 and the discharge port 553 are 
gas Supply and discharge openings which are used when 
performing Supply and discharge of gas to and from the 
incubator chamber 53B. The supply port 552 and the dis 
charge port 553 are provided on the back plate 51 side (-X) 
end on the top plate 55 and are in communication with the 
incubator chamber 53B. The supply port 552 and the dis 
charge port 553 are faced toward the-X side. For such reason, 
when, for example, the door 211 is closed in a state having the 
incubator 5 stored in the storage chamber 21, the supply port 
552 and the discharge port 553 are respectively connected to 
the supply port 212 and the discharge port 213. And when, for 
example, the door 411 is closed in a state having the incubator 
5 stored in the depository chamber 41, the supply port552 and 
the discharge port 553 are respectively connected to the Sup 
ply port 412 and the discharge port 413. 
0108. When the incubators 5 are stored in the storage 
chambers 21 to 26, the back plate 51 is stored facing the front 
plate 202 side (-X). And when the incubators 5 are stored in 
the depository chambers 41 to 46, the back plate 51 is stored 
facing the front plate 402 side (+X). 
0109. The handle 511 is provided to the back plate 51 and 

is used, for example, when the incubator 5 stored in the 
storage chamber 21 and the depository chamber 41 is taken 
out from side of the doors 211 and 411. 
0110. A plurality of legs 561 are provided to the bottom 
plate 56. 

===Gas Circulation Circuit=== 

0111 Description of the gas circulation circuits according 
to the present embodiment will be given in the following with 
reference to FIGS. 10 and 11. FIG. 10 is a view illustrating a 
second gas circulation circuit according to the present 
embodiment. FIG. 11 is a view illustrating a first gas circula 
tion circuit according to the present embodiment. 

=Second Gas Circulation Circuit= 

0112 The second gas circulation circuit 6 is a circuit used 
when performing Supply and discharge of gas to and from the 
incubators 5 stored in the storage chambers 21 to 26. Here, the 
second gas circulation circuit 6 may be provided to each of the 
storage chambers 21 to 26 so that the incubators 5 which are 
stored in each storage chamber have the Supply and discharge 
of gas performing separately. Additionally, the second gas 
circulation circuit 6 may be provided to each predetermined 
combination of the storage chambers 21 to 26 so that the 
incubators 5 stored in each storage chamber combination 
have the Supply and discharge of gas performing separately. 
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Further, only a single second gas circulation circuit 6 may be 
provided so that the incubators 5 stored in each storage cham 
ber have the Supply and discharge of gas performed in an 
integrated manner. 
0113. The second gas circulation circuit 6B is a circuit 
used when performing Supply and discharge of gas to and 
from the incubators stored in the depository chambers 41 to 
46. The second gas circulation circuit 6B, similar to the sec 
ond gas circulation circuit 6, may be provided to each deposi 
tory chamber, may be provided to each combination of the 
depository chambers or may have only one provided to the 
depository chambers. Since the structure of the second gas 
circulation circuits 6 and 6B are similar, description of only 
the second gas circulation circuit 6 will be given and descrip 
tion of the second gas circulation circuit 6B will be omitted. 
0114. The second gas circulation circuit 6 includes a ster 
ilizing gas generation unit 661, an environmental equipment 
662, solenoid valves V1,V2, a first pump P1, a second pump 
P2, a first filter 664 and a second filter 663. 
0115 The sterilizing gas generation unit 661 is a device 
which exhibits a function as a sterilization device for supply 
ing sterilizing Substances. The sterilizing gas generation unit 
661 is a device which generates Sterilizing gas by aerifying or 
gasifying sterilizing Substances, for example, a hydrogen per 
oxide solution and the like. The environmental equipment 
662 is a device that adjusts the humidity, the temperature, the 
carbon dioxide concentration and the like of the air supplied 
to the environmental equipment 662. The solenoid valves V1, 
V2 are, for example, three-way valves for changing the flow 
path of the gas. The first pump P1 generates positive pressure 
to supply gas from the Solenoid valve V1 through the Supply 
ports 212,552 and to the incubator chamber 53B. The second 
pump P2 generates negative pressure to Supply gas from the 
incubator chamber 53B through the discharge ports 553,213 
and to the solenoid valve V2. The first filter 664 is, for 
example, a High Efficiency Particulate Air (HEPA) filter for 
removing impurities such as dust included in the gas Supplied 
to the incubator 5. The second filter 663 is a device for 
reducing the concentration and detoxifying the sterilizing gas 
included in the gas discharged from the incubator 5. The 
second filter 663 is assumed to include a catalyst such as 
platinum, activated carbon and the like for decomposing ster 
ilizing Substances. 
0116. The solenoid valve V1, the first pump P1, the incu 
bator 5, the second pump P2, the solenoid valve V2 and the 
environmental equipment 662 are annularly connected with 
the piping 61. The sterilizing gas generation unit 661 is con 
nected between the solenoid valve V2 and the environmental 
equipment 662 so that the generated Sterilizing gas flows into 
the piping 61. The solenoid valve V1 has one end of the piping 
62 connected thereto for allowing external air to flow in 
through the first filter 664. The solenoid valve V2 has one end 
of the piping 63 connected thereto for allowing gas in the 
second gas circulation circuit 6 to be discharged through the 
second filter 663. In other words, the second filter 663 is 
provided to the discharge path through which gas in the 
incubator chamber 53B is discharged. 

=First Gas Circulation Circuit= 

0117 The first gas circulation circuit 7 is a circuit used to 
perform Supply and discharge of gas to and from the storage 
chambers 21 to 26. The first gas circulation circuit 7, similar 
to the second gas circulation circuit 6, may be provided to 
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each storage chamber, may be provided to each combination 
of the storage chambers or may have only one provided to the 
storage chambers. 
0118. The first gas circulation circuit 7B is a circuit used to 
perform Supply and discharge of gas to and from the deposi 
tory chambers 41 to 46. The first gas circulation circuit 7B, 
similar to the first gas circulation circuit 7, may be provided to 
each depository chamber, may be provided to each combina 
tion of the depository chambers or may have only one pro 
vided to the depository chambers. 
0119 The first gas circulation circuits 7A, 7C are respec 

tively circuits used to perform Supply and discharge of gas to 
and from the working chamber 17 and the conveying chamber 
27. Since the structure of the first gas circulation circuits 7. 
7A, 7B and 7C are similar, description of only the first gas 
circulation circuit 7C will be given and description of the first 
gas circulation circuits 7, 7A and 7B will be omitted. 
0120. The first gas circulation circuit 7C includes a steril 
izing gas generation unit 761, an environmental equipment 
762, solenoid valves V3, V4, a first pump P3, a second pump 
P4, a first filter 764 and a second filter 763. The configurations 
of the sterilizing gas generation unit 761, the environmental 
equipment 762, the solenoid valves V3, V4, the first pump P3, 
the second pump P4, the first filter 764 and the second filter 
763 are respectively the same as the configurations of the 
sterilizing gas generation unit 661, the environmental equip 
ment 662, the solenoid valves V1,V2, the first pump P1, the 
second pump P2, the first filter 664 and the second filter 663. 

===Control Device=== 

0121 Description of the control device according to the 
present embodiment will be given in the following with ref 
erence to FIGS. 12 through 14. FIG. 12 is a block diagram 
illustrating the hardware of a control device according to the 
present embodiment. FIG. 13 is a block diagram illustrating 
the control device according to the present embodiment. FIG. 
14 is a diagram illustrating incubator information according 
to the present embodiment. 
0122) The control device 3 includes a Central Processing 
Unit (CPU)31, a communication device 32, a memory device 
33, a display device 34 and an input device 35. The CPU 31 
implements various functions of the control device 3 by 
executing programs stored in the memory device 33 and 
performs overall control of the control device 3. The memory 
device 33 has the aforementioned programs and various 
information stored therein. The display device 34 is a display 
that displays information of the control device 3. The input 
device 35 is, for example, a keyboard, amouse and the like for 
inputting information to the control device 3. The communi 
cation device 32 performs communication between the con 
trol devices 100, 200 and 400 via the communication line N1. 
0123. The control device 3 further includes a reading unit 
36, an information update unit 37, a first control unit 38 and a 
second control unit 39 (also referred as the “various functions 
of the control device 3’.) The various functions of the control 
device 3 are implemented by executing the CPU 31 of the 
programs stored in the memory device 33. 
0.124. The reading unit 36 reads the information stored in 
the tag 551 of the incubator 5 stored in each storage chamber 
by communicating between the reading devices provided to 
the storage chambers 21 to 26. 
0.125. The information update unit 37 updates the incuba 
tor information T1 based on the information read by the 
reading unit 36. The incubator information T1 has each of the 
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storage chambers associated with the identification informa 
tion of the incubators stored in each of the storage chambers 
and has each of the depository chambers associated with the 
identification information of the incubators 5 stored in each of 
the depository chambers. Here, the identification information 
may include, for example, information indicating the patient 
corresponding to the body to be cured stored in the incubator 
5, information indicating the body itself to be cured, and the 
like. The incubator information T1 indicates that the storage 
chambers 22, 23 and 24 respectively have stored therein the 
incubators 5 which have attached identification information 
A, B and Cand that the depository chambers 41,43, 45 and 46 
respectively have stored therein the incubators 5 which have 
attached identification information D, E, F and G. The incu 
bator information T1 further indicates that the incubator 5 is 
not stored in the storage chambers 21, 25 and 26 and the 
depository chambers 42 and 44. 
0.126 The first control unit 38 controls the environment of 
the isolator system 110. Description of the first control unit 38 
will be given later. 
I0127. The second control unit 39 controls the operation of 
the isolator system 110. Specifically, the second control unit 
39 controls the first and the second locking devices based on 
information input by the worker through the input device 35 
(FIG.12.) Here, the worker inputs information indicating the 
storage chamber or the depository chamber whose lock is to 
be released. For example, the display device 34 may be dis 
playing the incubator information T1 for a worker to input the 
information based on the displayed incubator information T1. 
For example, when the worker inputs information which indi 
cates the storage chamber 21 and the depository chamber 41, 
the second control unit 39 controls to release the locks of the 
door 211 and the door 411. 
0128. Further, the second control unit 39 controls, based 
on the information input by the worker through the input 
device 35, the conveying of the incubators 5 stored in each of 
the storage chambers to the connection opening 281 side and 
the conveying of the incubators 5 from the connection open 
ing 281 side to each storage chamber. 

===First Control Unit=== 

I0129. Description of the first control unit of the present 
embodiment will be given in the following with reference to 
FIGS. 10 and 11. 
0.130. The first control unit 38 controls the second gas 
circulation circuits 6 and 6B and the first gas circulation 
circuits 7, 7A, 7B and 7C (also referred as the “gas circulation 
circuits') to control the environments of each of the incubator 
chambers 53B of the incubators 5 stored in the storage cham 
bers, the incubator chambers 53B of the incubators 5 stored in 
the storage chambers, the depository chambers, the working 
chamber 17 and the conveying chamber 27 (also referred as 
the “chambers’.) Here, controlling the environment means 
adjusting the chamber temperature, the humidity and the 
carbon dioxide concentration of the chambers and decon 
taminating the chambers. 
I0131 The first control unit 38 and the second gas circula 
tion circuits 6, 6B exhibit the functions as the environment 
control device which individually controls the interior envi 
ronment of the plurality of incubators 5 by performing supply 
and discharge of gas to and from the plurality of incubators 5. 
0.132. The configurations of the first control unit 38 con 
trolling the gas circulation circuits are the same so that 
description of only the first control unit 38 controlling the 
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second gas circulation circuit 6 will be given and description 
of the configurations of the first control unit 38 controlling the 
second gas circulation circuit 6B and the first gas circulation 
circuits 7, 7A, 7B and 7C will be omitted. 

=Decontamination of Incubator= 

0133. The first control unit 38 controls the solenoid valves 
V1,V2, the first pump P1 and the second pump P2 so that gas 
circulates in the order of the first solenoid valve V1, the first 
pump P1, the incubator chamber 53B, the second pump P2 the 
solenoid valve V2 and the environmental equipment 662 
through the piping 61. Further, the first control unit 38 gen 
erates sterilizing gas from the sterilizing gas generation unit 
661. In this situation, the sterilizing gas circulates the annular 
circuit including the incubator chamber 53B to sterilize the 
incubator chamber 53B. 
0134. Thereafter, the first control unit 38 stops the steril 
izing gas generation unit 661 and then controls the Solenoid 
valves V1,V2, the first pump P1 and the second pump P2 so 
that the external air is discharged through the first filter 664, 
the piping 62, the solenoid valve V1, the first pump P1, the 
incubator chamber 53B, the second pump P2, the solenoid 
valve V2, the piping 63 and the second filter 663. In this case, 
the sterilizing gas filled in the incubator chamber 53B is 
discharged. 

=Adjusting Temperature, Humidity and Carbon Dioxide 
Concentration in the Incubator= 

0135. As mentioned above, the first control unit 38 con 
trols to circulate gas. Further, the first control unit 38 controls 
the environmental equipment 662 to adjust the temperature, 
the humidity, the carbon dioxide concentration and the like of 
the gas flowing through the environmental equipment 662. 
The gas that has been adjusted by the environmental equip 
ment 662 is supplied to the incubator chamber 53B so that the 
temperature, the humidity and the carbon dioxide concentra 
tion in the incubator chamber 53B is adjusted. 
=Modes= 
0136. The first control unit 38 is assumed to include a 
mode that controls the environment of any one of the cham 
bers and a mode that simultaneously controls a plurality of the 
environments selected from the chambers. In other words, for 
example, the first control unit 38 includes such as a mode to 
control only the environment of the working chamber 17, a 
mode to control only the environment of the conveying cham 
ber 27, a mode to control the environments of both the work 
ing chamber 17 and the conveying chamber 27. 

===Operation of Isolator System=== 
0.137 Description of the isolator system according to the 
present embodiment will be given in the following with ref 
erence to FIGS. 4 to 7 and FIGS. 15 to 18. FIG. 15 is a flow 
chart illustrating operations performed when the incubator is 
taken out from the depository chamber according to the 
present embodiment. FIG. 16 is a flow chart illustrating 
operations performed when the incubator is stored in the 
storage chamber according to the present embodiment. FIG. 
17 is a flow chart illustrating operations performed when the 
incubator is conveyed from the storage chamber to the con 
nection opening side according to the present embodiment. 
FIG. 18 is a flow chart illustrating operations performed when 
the incubatoris conveyed from the connection opening side to 
the storage chamber according to the present embodiment. 
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<Operations Performed when Incubator 5 is Taken Out from 
Depository Chamber 41D 
0.138 A worker inputs identification information D. The 
control device 3, after receiving the identification information 
D (Step S1), checks the identification information D in the 
incubator information T1 (Step S2). The control device 3 
releases the lock of the door 411 of the depository chamber 41 
corresponding to the identification information D and dis 
plays on the display device 34 information indicating the 
depository chamber 41 (Step S3). 
0.139. A worker, based on the display of the display device 
34, opens the door 411 to take out the incubator 5 from the 
depository chamber 41 and thereafter closes the door 411. 
The control device 3 after locking the door 411 performs 
decontamination of the depository chamber 41 (Step S4). 
Hereafter, the control device 3 updates the incubator infor 
mation T1 based on information read by the reading devices. 
0140. The operations performed when taking the incuba 
tors 5 out from the depository chambers 42 to 46 are the same 
as the operation performed when taking the incubator 5 out 
from the depository chamber 41. Additionally, the operations 
performed when taking the incubators 5 out from the storage 
chambers 21 to 26 are also the same as the operation per 
formed when taking the incubator 5 out from the depository 
chamber 41. 
<Operations Performed when Storing Incubator 5 in Storage 
Chamber 21 
0.141. A worker inputs information indicating the storage 
chamber 21. The control device 3, after receiving information 
indicating the storage chamber 21 (Step S11), checks the 
information indicating the storage chamber 21 in the incuba 
tor information T1 (Step S12). For example, the control 
device 3 may determine whether the incubator 5 is stored in 
the storage chamber 21 and when an incubator 5 is already 
stored, the control device 3 displays an alarm on the display 
device 34. After the operation of Step S12, the control device 
3 releases the lock of the door 211 of the storage chamber 21 
and displays on the display device 34 information indicating 
that the lock has been released (Step S13). 
0142. The worker, based on the display of the display 
device 34, opens the door 211 to store the incubator 5 in the 
storage chamber 21 and thereafter closes the door 211. The 
control device 3 after locking the door 211 performs decon 
tamination of the storage chamber 21 (Step S14). The control 
device 3 updates the incubator information T1 based on the 
information read by the reading devices. Hereafter, the con 
trol device 3 controls the environment of the incubator cham 
ber 53B of the incubator 5 (Step S15). 
0143. The operations performed when the incubators 5 are 
stored in the storage chambers 22 to 26 are the same as the 
operation performed when storing the incubator 5 in the stor 
age chamber 21. Additionally, the operations performed 
when the incubators 5 are stored in the depository chambers 
41 to 46 are the same as the operation performed when the 
incubator 5 is stored in the storage chamber 21. 
<Operations Performed when Conveying Incubator 5 from 
Storage Chamber 22 to Connection Opening 281 
0144. A worker inputs identification information A. The 
control device 3 after receiving identification information A 
(Step S21) locks the door 221 (FIG.3) (Step S22). The control 
device 3 opens the door 226 (FIG. 4) (Step S23). The control 
device 3 controls the first motor 92A, the second motor 97A 
and the third motor 95A (referred as the “motors’) so that the 
incubator 5 stored in the storage chamber 22 is conveyed from 
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the storage chamber 22 onto the mounting table 283 (Step 
S24). The control device 3 controls the motors so that the 
front plate 53 of the incubator 5 is pushed against the sealing 
member 282 (Step S25). Hereafter, the second control unit 39 
closes the door 226. 
0145 When the incubator 5 is pushed against the sealing 
member 282, the worker outside the working chamber 17 can 
use the gloves 121 to 123 (FIG. 1) to open the lid 531 of the 
incubator 5 and move the body to be cured stored inside the 
incubator chamber 53B to the interior of the working chamber 
17. In other words, the body to be cured stored in the incuba 
tor chamber 53B can be conveyed into and out from the 
isolator 1. 
0146 The operations performed for conveying the incu 
bators 5 from the storage chambers 21 and 23 to 26 to the 
connection opening 281 side is the same as the operation 
performed for conveying the incubator 5 from the storage 
chamber 22 to the connection opening 281 side. 
<Operation Performed when Conveying Incubator 5 from 
Connection Opening 281 Side to Storage Chamber 22> 
0147 A worker inputs information indicating the storage 
chamber 22. The control device 3, after receiving information 
indicating the storage chamber 22 (Step S31), opens the door 
226 (FIG. 4) (Step S32). The control device 3 controls the 
motors so that the incubator 5 mounted on the mounting table 
283 is conveyed to the storage chamber 22 (Step S33). After 
closing the door 226 (Step S34), the control device 3 releases 
the lock of the door 221 (Step S35). 
0148. The operations performed when the incubator 5 is 
conveyed from the connection opening 281 side to the storage 
chambers 21 and 23 to 26 are the same as the operation 
performed when the incubator 5 is conveyed from the con 
nection opening side 281 to the storage chamber 22. 
0149 Further, the control device 3 is assumed to appro 
priately control the environments of the chambers. 

Second Embodiment 

0150. The isolator system according to the second 
embodiment has the incubator 5 of the isolator system 110 
according to the first embodiment changed to an incubator 
SB. 
===Incubator=== 
0151. Description of the incubator according to the 
present embodiment will be given in the following with ref 
erence to FIG. 19. FIG. 19 is a perspective view illustrating an 
incubator according to the present embodiment. Configura 
tions same as that shown in FIG. 9 are attached the same 
reference numbers and description thereof will be omitted. 
0152 The incubator 5B includes a door 53C. The door 
53C is a door for opening/closing the opening of the front 
plate 53. The door 53C is provided to rotate about a rotating 
shaft extending along the Z axis and running through the 
hinge 53D. Here, it is assumed that a sealing member such as 
a rubber gasket is provided to the edge of the door 53C to keep 
the interior of the incubator 5B airtight when the door 53B is 
closed. 
0153. Additionally, the door 53C is provided with a knob 
53E. When the door 53C is closed, a stopper (not shown) of 
the door 53C catches onto a rest (not shown) provided to the 
front plate 53 to allow the door 53C to be in an unopenable 
state. In this case, when the knob 53C is turned, the stopper is 
released from the rest so that the door 53C comes to be in an 
openable state. 
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Third Embodiment 

0154 The isolator system according to the third embodi 
ment has the incubator 5 and the conveyor body 2 of the 
isolator system 110 according to the first embodiment 
changed to the incubator 8 and the conveyor body 2B, respec 
tively. 

===Conveyor Body and Incubator=== 
0155 Description of the conveyor body and the incubator 
according to the present embodiment will be given in the 
following with reference to FIGS. 20 to 22. FIG. 20 is a 
perspective view illustrating an incubator having the lid taken 
off according to the present embodiment. FIG. 21 is a per 
spective view illustrating the incubator according to the 
present embodiment. FIG.22 is a transparent view illustrating 
a conveyor body according to the present embodiment. 
0156 The conveyor body 2B has the connection opening 
281 of the conveyor body 2 (first embodiment) changed to the 
connection opening 281B and the sealing member 282 of the 
conveyor body 2 omitted. 
0157. The incubator 8 is a cassette type incubator for cur 
ing bodies to be cured. The incubator 8 is a hollow structured 
metal box allowing the bodies to be cured to be stored in the 
interior of the incubator chamber 83B. The contour of the 
incubator 8 is in a Substantially rectangular parallelepiped 
form. 
0158. The incubator chamber 83B is structured so that the 
length of the incubator chamber 83B along the X axis direc 
tion and the length of the incubator chamber 83B along the Y 
axis direction are longer than the length of the incubator 
chamber 83B along the Z axis direction. Therefore, a plurality 
of the dishes, flasks and the like which contain the body to be 
cured can be placed on the bottom 861 of the incubator 
chamber 83B by making the area of the bottom 861 of the 
incubator chamber 83B relatively wide. 
0159. The incubator 8 has the interior and the exterior 
thereof separated by the back plate 81, the side plates 82,84, 
the bottom plate 86 and the top plate 85. Here, the incubator 
8 may have the same structure as the incubator 5 (first 
embodiment). 
0160 The incubator 8 includes handles 841, 821, a tag 
851, a supply port 812, a discharge port 813, a lid 83 and a 
sealing member 863. 
0.161 The lid 83 is used to open/close the opening 83A 
which comes into communication with the incubator cham 
ber 83B. The lid 83 is in a substantially rectangular shape 
when seen along the direction from the +X side toward the -X 
side. The edges 833 of the lid 83 are bent toward the -X side 
so to fit to the edges 862 on the +X side of the side plates 82. 
84, the bottom plate 86 and the top plate 85 from the outside 
of the incubator 8. The path of the edges 833 of the lid 83 is set 
to belonger than the path of the edges 862 so that the lid 83 fits 
to the edges 862. The edges 862 areassumed to have a sealing 
member (not shown) and the like, for example, a rubber 
gasket provided so to keep the incubator chamber 83B airtight 
when the opening 83A is closed with the lid 83. 
(0162. The lid 83 is provided with a knob 831 which exhib 
its a function as a handle for handling the lid 83 when open 
ing/closing the opening 83A. A worker can open/close the 
opening 83A by holding this knob 831 and moving the lid 83. 
0163 The sealing member 863 is, for example, a rubber 
gasket for maintaining the working chamber 17 and the incu 
bator chamber 83B which is in communication with the incu 



US 2016/0160168 A1 

bator chamber 83B airtight when the edges 862 side of the 
incubator 8 are inserted into the connection opening 281B 
from interior of the conveying chamber 27, and the sealing 
member 863 comes into contact with the periphery of the 
connection opening 281B at the back plate 201B. The sealing 
member 863 is provided along the outerface of the incubator 
8. Specifically the sealing member 863 is provided continu 
ously to the side plates 82, 84, bottom plate 86 and the top 
plate 85. The sealing member 863 is fixed using adhesives and 
the like. The external path of the sealing member 863 is set to 
be longer than the path of the connection opening 281B so 
that the sealing member 863 comes into contact with the 
periphery of the connection opening 281B at the back plate 
2O1B. 
0164. The configurations of the tag 851, the supply port 
812 and the discharge port 813 are the same as the configu 
rations of the tag 551 (first embodiment), the supply port 512 
and the discharge port 513, respectively. 

SUMMARY 

0.165. As mentioned above, the isolator system 110 or the 
incubator conveying system includes a conveyor body 2, the 
plurality of incubators 5, the conveyor device 9, the first 
control unit 38 and the second gas circulation circuit 6. The 
isolator system 110 or the incubator conveying system has 
partitioned the conveyor body 2, the plurality of storage 
chambers 21 to 26, a connection opening 281 as a first open 
ing connected airtight to Such as the isolator 1 as an external 
equipment and a conveying chamber 27 which connects the 
plurality of storage chambers 21 to 26 and the connection 
opening 281. The plurality of incubators 5 are detachably 
stored in the plurality of the storage chambers 21 to 26. The 
conveyor device 9 conveys one of the plurality of the incuba 
tors 5 stored in the storage chambers 21 to 26 from the storage 
chamber to the connection opening 281 side. The environ 
ment control device including the first control unit 38 and the 
second gas circulation circuit 6 controls each interior envi 
ronment of the plurality of the incubators 5 by supplying and 
discharging gas to and from the respective incubators 5 stored 
in the storage chambers 21 to 26. Therefore, the incubators 5 
can be conveyed from the storage chambers 21 to 26 to the 
side of the connection opening 281 where the isolator 1 is 
connected. In other words, the bodies to be cured can be 
conveyed in units of the incubators 5. Additionally, an isolator 
system 110 or an incubator conveying system which can 
control the environment of each respective incubator cham 
ber 53B and is easy to use can be provided. 
0166 Further, the isolator system 110 or the incubator 
conveying system includes a first gas circulation circuit 7C. 
The first gas circulation circuit 7C includes a sterilizing gas 
generation unit 761 as a sterilization device that Supplies 
sterilized gas into the conveying chamber 27. Therefore, 
intrusion of bacteria from the conveying chamber 27 into the 
incubator chamber 53B and the working chamber 17 can be 
prevented by sterilizing the conveying chamber 27. There 
fore, the incubator chamber 53B and the working chamber 17 
can be certainly brought close to a sterile state. 
0167 Furthermore, the first gas circulation circuit 7C 
includes solenoid valves V3, V4, a first pump P3 and a second 
pump P4 (also referred as the “first circulation device”.) The 
first circulation device exhibits a function as an air condition 
ing device which discharges gas inside the conveying cham 
ber 27 out of the conveying chamber 27. The first gas circu 
lation circuit 7C further includes a second filter 763. The 
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second filter 763 is provided to the discharge path through 
which gas discharged out of the conveying chamber 27 passes 
and includes a catalyst that decomposes the sterilizing Sub 
stance. Therefore discharge of the sterilizing Substances from 
the isolator System 110 or the incubator conveying system can 
be prevented. Thus a cracker for decomposing the discharged 
sterilizing Substances is not required so that there can be 
provided an isolator system 110 or an incubator conveying 
system which is easy to use and can be placed in any place 
such as a laboratory of a clinic and the like without the need 
to select the place to be set. 
0.168. Yet further still, the isolator system 110 or the incu 
bator conveying system includes a first gas circulation circuit 
7. The first gas circulation circuit 7 includes a sterilizing gas 
generation unit 761 as a sterilization device that Supplies 
sterilizing gas into each of the storage chambers 21 to 26. 
Therefore, intrusion of bacteria from the storage chambers 
into the incubator chamber 53B and intrusion of bacteria from 
the storage chambers, through the conveying chamber 27 and 
into the working chamber 17 can be prevented by sterilizing 
the storage chambers. Thus, the incubator chamber 53B and 
the working chamber 17 can be certainly brought close to a 
sterile state. 

0169. Even further still, the first gas circulation circuit 7 
includes a second circulation device which has the same 
configuration as the first circulation device of the first gas 
circulation circuit 7C. The second circulation device exhibits 
a function as an air conditioning device which discharges gas 
inside the storage chambers 21 to 26 to the outside of the 
storage chambers 21 to 26. The first gas circulation circuit 7 
further includes a second filter which has the same configu 
ration as the second filter 763 of the first gas circulation circuit 
7C. This second filter is provided to the discharge path 
through which gas discharged out of the storage chambers 21 
to 26 passes and includes a catalyst that decomposes the 
sterilizing Substances. Therefore discharge of the sterilizing 
substances from the isolator system 110 or the incubator 
conveying system can be prevented. 
(0170 Even further still, the isolator system 110 or the 
incubator conveying system includes a second gas circulation 
circuit 6. The second gas circulation circuit 6 includes a 
sterilizing gas generation unit 661 as a sterilization device 
that Supplies sterilizing gas into each of the incubators 5. 
Therefore, the incubator chamber 53B can be certainly 
brought close to a sterile state. 
0171 Even further still, the second gas circulation circuit 
6 includes solenoid valves V1,V2, a first pump P1 and a 
second pump P2 (also referred as the “third circulation 
device”.) The third circulation device exhibits a function as an 
air conditioning device which discharges gas inside the incu 
bator 5 out of the incubator 5. The second gas circulation 
circuit 6 further includes a second filter 663. The second filter 
663 is provided to the discharge path through which gas 
discharged out of the incubator 5 passes and includes a cata 
lyst that decomposes the sterilizing substances. Therefore the 
discharge of the sterilizing Substances from the isolator sys 
tem 110 or the incubator conveying system can be prevented. 
(0172 Even further still, the isolator system 110 or the 
incubator conveying system includes a depository body 4 
which has sectioned a plurality of depository chambers 41 to 
46 which can have deposited a plurality of incubators 5. 
Therefore, for example, the incubators 5 which need not be 
conveyed by the conveyor body 2 can be deposited in the 
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depository body 4. Therefore, an isolator system 110 or an 
incubator conveying system which is easy to use can be 
provided. 
(0173 Even further still, the controller 3 of the isolator 
system 110 or the incubator conveying system includes a first 
control unit 38. The first control unit 38 includes a mode (first 
mode) which controls only the environment of the working 
chamber 17, a mode (second mode) which controls only the 
environment of the conveying chamber 27 and a mode (third 
mode) which controls both environments of the working 
chamber 17 and the conveying chamber 27. Therefore the 
incubator chamber 53B and the working chamber 17 can be 
certainly brought to a sterile state by executing the modes. 
(0174) Even further still, the plurality of the incubators 5 
are demountable from the outside and the direction (X axis 
direction) in which the plurality of the incubators 5 are 
demounted from the outside the conveyor body 2 is a direc 
tion same as the direction (X axis direction) in which the 
plurality of the incubators 5 are demounted by the conveyor 
device 9. Therefore, the incubators 5 can be conveyed from 
the storage chambers 21 to 26 to the connection opening 281 
side to which the isolator 1 is connected. In other words, the 
bodies to be cured can be conveyed in units of incubators 5. 
Further, an isolator System 110 or an incubator conveying 
system which can control the environment of each respective 
incubator chamber 53B and is easy to use can be provided. 
Furthermore, the mounting and demounting of the incubators 
5 from the outside and the mounting and demounting of the 
incubators 5 with the conveyor device 9 can be performed 
along the X axis direction. Thus, for example, the storing of 
the incubators 5 into the storage chambers can be certainly 
and relatively easily performed since, for example, there is no 
need to move the incubators 5 in the Y axis direction and the 
Z axis direction in the storage chambers. Further, when the 
incubators 5 are moved inside the storage chambers, genera 
tion of dust by the incubators 5 coming against the storage 
chambers can be prevented. Furthermore, the isolator system 
110 or the incubator conveying system can be provided at 
relatively low cost since a moving device for moving the 
incubators 5 along the Yaxis direction and the Z axis direction 
inside the storage chambers is not required. 
(0175. Even further still, the conveyor device 9 is provided 
on the opposite side (+X) of the front plate 202 side (-X) of 
the storage chambers 21 to 26 along the X axis direction. The 
plurality of the incubators 5 are mounted to the storage cham 
bers 21 to 26 from the outside the conveyor body 2 toward the 
+X side direction. Further, the plurality of the incubators 5 are 
mounted to the storage chambers 21 to 26 toward the -X side 
with the conveyor device 9. In other words the direction (+X) 
in which the plurality of the incubators 5 are mounted from 
the outside is in a direction opposite the direction (-X) in 
which the incubators 5 are mounted with the conveyor device 
9. Further, similar to the direction in which the mounting is 
performed, the direction (-X) in which the plurality of the 
incubators 5 are removed from the outside is in a direction 
opposite the direction (+X) in which the plurality of the 
incubators 5 are removed with the conveyor device 9. There 
fore, the incubators 5 are mounted and demounted from both 
sides of the storage chambers along the X axis direction. 
Thus, for example, the conveyor device 9 can be prevented 
from coming in the way to prevent mounting and demounting 
of the incubators 5 from the outside. In other words, there can 
be provided an isolator system 110 or an incubator conveying 
system which is easy to use, such that the incubators 5 can be 
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certainly mounted and demounted to and from the storage 
chambers from the outside as well as such that the incubators 
5 can be certainly mounted and demounted to and from the 
storage chambers with the conveyor device 9. 
0176 Even further still, the storage chambers 21 to 26 
respectively include a Supply port and a discharge port (first 
port) for performing Supply and discharge of gas to and from 
the incubators 5. The incubator 5 includes a supply port 552 
and a discharge port 553 (second port) which are connected to 
the Supply ports and the discharge ports of the storage cham 
bers 21 to 26. When one of the plurality of the incubators 5 is 
mounted to, for example, the storage chamber 21 among the 
plurality of the storage chambers 21 to 26, the supply port 552 
and the discharge port 553 are respectively connected to the 
supply port 212 and the discharge port 213. Therefore, the 
environments of the incubator chambers 53B can be individu 
ally and certainly controlled. 
0177. The storage chamber 21 includes a door 211 which 
openS/closes the storage chamber 21 for mounting and 
demounting the incubator 5 from the outside. The supply port 
212 and the discharge port 213 are provided inside the door 
211. The supply port 552 and the discharge port 553 are 
provided to the door 211 side when the incubator 5 is stored 
in the storage chamber 21. The supply port 552 and the 
discharge port 553 are respectively connected to the supply 
port 212 and the discharge port 213 when the door 211 is 
closed. Therefore, for example, connection work before clos 
ing the door 211 for connecting the supply port 552 and the 
discharge port 553 to the Supply port 212 and the discharge 
port 213, respectively, is not required. Thus false connection 
by this connection work can be prevented and the environ 
ments of the incubator chambers 53B can be individually and 
certainly controlled. 
0.178 The storage chamber 21 includes a door 211 that 
openS/closes the storage chamber 21 for mounting and 
demounting the incubator 5 from the outside. The incubator 5 
includes a lid 531 which functions as a door which opens/ 
closes the incubator for bringing in and taking out abody to be 
cured from the isolator 1. The direction (-X) in which the 
door 211 is opened is opposite the direction (+X) in which the 
lid 531 of the incubator (FIG. 6) pushed against the sealing 
member 282 is opened. Therefore, for example, during con 
veying of the conveyor body 2, the incubator 5 need not be 
rotated about the rotating shaft extending along the Z axis and 
running through the incubator 5. Thus, the incubator 5 can be 
certainly conveyed. Further, since the structure of the con 
veyor device 9 can be relatively simplified, the number of the 
components in the conveyor device 9 can be reduced and the 
conveyor body 2 can be provided at low cost. 
0179. Further, each incubator 5 includes an opening 53A 
as a second opening for bringing in and taking out the body to 
be cured by the isolator 1. The connection opening 281 is 
formed smaller than the outer circumference of the incubator 
5 but larger than the opening 53A. The incubator 5 is fixed to 
be pushed against the periphery of the connection opening 
281 by the conveyor device 9 and at the same time the opening 
53A is arranged to be positioned inside the connection open 
ing 281 when seen from the isolator 1 side. Further, the 
incubator 5 and the isolator are connected airtight by having 
provided a sealing member 282 between the incubator 5 and 
the periphery of the connection opening 281. Therefore, the 
incubator 5 can be conveyed from the storage chambers 21 to 
26 to the side of the connection opening 281 to which the 
isolator 1 is connected. In other words, the bodies to be cured 
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can be conveyed in units of incubators 5. And an isolator 
system 110 oran incubator conveying system which is easy to 
use and can control the environment of each separate incuba 
tor chamber 53B can be provided. Further, the working cham 
ber 17 and the incubator chamber 53B can be certainly main 
tained airtight from the exterior. Therefore, intrusion of 
bacteria can be prohibited to certainly bring the incubator 
chamber 53B and the working chamber 17 close to sterile 
States. 

0180 Furthermore, each of the incubators has a tag 551. 
The tag 551 has stored therein identification information. 
Each of the storage chambers 21 to 26 includes a reading 
device for reading identification information. Therefore, the 
incubators 5 can be conveyed from the storage chambers 21 to 
26 to the side of the connection opening 281 to which the 
isolator 1 is connected. In other words, the bodies to be cured 
can be conveyed in units of incubators 5. Further, an isolator 
system 110 oran incubator conveying system which is easy to 
use and can control the environment of each separate incuba 
tor chamber 53B can be provided. Further, for example, the 
isolator system 110 or the incubator conveying system can be 
controlled based on identification information stored in the 
tag 551. Therefore, for example, among the incubators 5, the 
incubators 5 stored in the storage chambers which are not the 
target of conveying are prevented from being conveyed. 
0181. Yet further still, the depository body 4 (incubator 
depository) has sectioned a plurality of depository chambers 
41 to 46. The depository body 4 includes a plurality of incu 
bators 5, a first control unit 38 and a second gas circulation 
circuit 6B. The plurality of incubators 5 are demountably 
stored in the plurality of the depository chambers 41 to 46. 
The first control unit 38 and the second gas circulation circuit 
6B control each separate interior environment of the plurality 
of the incubators 5 by Supplying and discharging gas to and 
from the incubators 5 stored in the depository chambers 41 to 
46. Further, the depository chamber 41 includes a door 411 
(first door) for opening/closing the depository chamber 41 to 
mount or demount the incubator 5 from the outside, and a 
supply port 412 and a discharge port 413 (first ports) provided 
inside the door 411 to perform Supply and discharge of gas to 
and from the incubator 5. The incubator 5 includes a supply 
port 552 and a discharge port 553 (second ports). The supply 
port 552 and the discharge port 553 are provided to the door 
411 side of the incubator 5 stored in the depository chamber 
41. The supply port 412 and the discharge port 413 are not 
connected to the supply port 552 and the discharge port 553 
when the door 411 is opened, but are connected when the door 
411 is closed. Therefore, the interior environment of the incu 
bators 5 stored in the depository chambers can be controlled 
separately. Further, for example, connection work before 
closing the door 411 for connecting the supply port 552 and 
the discharge port 553 to the supply port 412 and the dis 
charge port 413, respectively, is not required. Thus false con 
nection by this connection work can be prevented and the 
environment of each incubator chamber 53B can be certainly 
controlled. 

0182 Even further still, the isolator system 110 or the 
incubator conveying system includes a conveyor body 2, a 
depository body 4, a plurality of incubators 5, a conveyor 
device 9, a first control unit 38 and second gas circulation 
circuits 6, 6B. The conveyor body 2 has sectioned a plurality 
of the storage chambers 21 to 26, the connection opening 281 
which is connected to Such as the isolator 1 as an external 
device and a conveying chamber 27 which connects the plu 
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rality of the storage chambers 21 to 26 to the connection 
opening 281. The plurality of the incubators 5 are demount 
ably stored in the plurality of the storage chambers 21 to 26. 
The conveyor device 9 conveys one of the plurality of the 
incubators 5 stored in the storage chambers 21 to 26 from the 
storage chamber to the connection opening 281 side. The 
depositorybody 4 forms the plurality of the depository cham 
bers 41 to 46 which demountably stores the plurality of the 
incubators 5. The depository chamber 41 includes a door 411 
(first door) for opening/closing the depository chamber 41 to 
mount or demount the incubator 5 from the outside, and a 
supply port 412 and a discharge port 413 (first ports) provided 
inside the door 411 to perform Supply and discharge of gas to 
and from the incubator 5. The incubator 5 includes a supply 
port 552 and a discharge port 553 (second ports). The supply 
port 552 and the discharge port 553 are provided to the door 
411 side of the incubator 5 stored in the depository chamber 
41. The supply port 412 and the discharge port 413 are not 
connected to the supply port 552 and the discharge port 553 
when the door 411 is opened, but are connected when the door 
411 is closed. Further, the depository chamber 21 includes a 
door 411 (first door) for opening/closing the depository 
chamber 21 to mount or demount the incubator 5 from the 
outside, and a Supply port 212 and a discharge port 213 (first 
ports) provided inside the door 211 to perform supply and 
discharge of gas to and from the incubator 5. The Supply port 
552 and the dischargeport 553 of the incubator 5 are provided 
to the door 211 side of the incubator 5 stored in the depository 
chamber 21. The supply port 212 and the discharge port 213 
are not connected to the supply port 552 and the discharge 
port 553 when the door 211 is opened, but are connected when 
the door 211 is closed. Further, as mentioned above, the 
depository chamber 41 includes a door 411, a supply port 412 
and a discharge port 413. Therefore, the incubator 5 can be 
conveyed from the storage chambers 21 to 26 to the side of the 
connection opening 281 to which the isolator 1 is connected. 
In other words, the bodies to be cured can be conveyed in units 
of incubators 5. Additionally, an isolator system 110 or an 
incubator conveying system which can control the environ 
ment of each respective incubator chamber 53B and is easy to 
use can be provided. For example, connection work before 
closing the door 211 for connecting the supply port 552 and 
the discharge port 553 to the supply port 212 and the dis 
charge port 213, respectively, is not required. Thus false con 
nection by this connection work can be prevented and the 
environments of the incubator chambers 53B can be individu 
ally and certainly controlled. 
0183. The above first to the third embodiments of the 
present invention are simply for facilitating the understanding 
of the present invention and are not in any way to be construed 
as limiting the present invention. The present invention may 
variously be changed or altered without departing from its 
spirit and encompass equivalents thereof. 
0184. In the first embodiment, the sealing member 282 
was described to be fixed to the back plate 201, however, it is 
not limited to such. For example, the sealing member 282 
(FIG. 4) may be fixed to the periphery of the opening 53A of 
the front plate 53 of the incubator 5. 
0185. Further, in the first embodiment, the incubator 5 was 
described to be conveyed by the conveyor device 9, however, 
it is not limited to such. For example, a robot hand which 
freely moves in the X, Y and Z axis directions may be pro 
vided to the conveyor body 2 so that the incubator 5 is con 
veyed with this robot hand. 
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0186. Furthermore, in the first present embodiment, the 
isolator 1 was described to be coupled (connected) to the 
conveyor body 2 through the connection opening 281, how 
ever, it is not limited to such. For example, the depository 
device for having deposited the body to be cured, the curing 
device for curing the body to be cured, the observation device 
for observing the body to be cured and the like which are 
external devices other than the isolator 1, may be coupled 
(connected) to the conveyor body 2 through the connection 
opening 281. 
What is claimed is: 
1. An incubator conveying system comprising: 
a conveyor body configured to have partitioned a plurality 

of storage chambers, a first opening connected to an 
external device, a conveying chamber that connects the 
plurality of storage chambers and the first opening; 

a plurality of incubators demountably stored in the plural 
ity of chambers: 

a conveyor device configured to convey one of the plurality 
of the incubators from the storage chamber to the first 
opening; and 

an environment control device configured to Supply and 
discharges gas to and from each of the incubators and 
control each interior environment of the plurality of the 
incubators. 

2. The incubator conveying system according to claim 1 
further comprising a sterilization device configured to Supply 
a sterilizing Substance into the conveying chamber. 

3. The incubator conveying system according to claim 2, 
further comprising: 

an air conditioning device configured to discharge out of 
the conveying chamber gas inside the conveying cham 
ber; and 

a catalyst configured to be provided to a discharge path 
through which gas discharged out of the conveying 
chamber passes and to decompose the sterilizing Sub 
Stance. 

4. The incubator conveying system according to claim 1 
further comprising a sterilization device configured to Supply 
a sterilizing Substance into each of the storage chambers. 

5. The incubator conveying system according to claim 4. 
further comprising: 

an air conditioning device configured to discharge out of 
the storage chambers gas in each of the storage cham 
bers; and 

a catalyst configured to be provided to a discharge path 
through which gas discharged out of the storage cham 
ber passes and to decompose the sterilizing Substance. 

6. The incubator conveying system according to claim 1 
further comprising a sterilization device configured to Supply 
a sterilizing Substance into each of the incubators. 

7. The incubator conveying system according to claim 6. 
further comprising: 

an air conditioning device configured to discharge out of 
the incubators gas in each of the incubators; and 

a catalyst configured to be provided to a discharge path 
through which gas discharged out of the incubator 
passes and to decompose the sterilizing Substance. 

8. The incubator conveying system according to claim 1 
further comprising a depository body configured to partition 
a plurality of depository chambers that has deposited therein 
the plurality of the incubators. 

9. The incubator conveying system according to claim 1, 
wherein the plurality of the incubators are demountable from 
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an outside and a direction in which the plurality of the incu 
bators are mounted/demounted from the outside is in a direc 
tion same as a direction in which the plurality of the incuba 
tors are mounted/demounted by the conveyor device. 

10. The incubator conveying system according to claim 9. 
wherein 

a direction in which the plurality of incubators are mounted 
from the outside is in a direction opposite a direction in 
which the plurality of incubators are mounted by the 
conveyor device and 

a direction in which the plurality of incubators are 
demounted from the outside is in a direction opposite a 
direction in which the plurality of incubators are 
demounted by the conveyor device. 

11. The incubator conveying system according to claim 9. 
wherein 

each of the storage chambers has a first port to perform 
Supply and discharge to and from the incubators, 

each of the incubators has a second port that is connected to 
the first port, and 

the first port and the second portare connected when one of 
the plurality of incubator is mounted to one of the plu 
rality of the storage chambers. 

12. The incubator conveying system according to claim 11, 
wherein 

each of the storage chambers has a first door to open/close 
the storage chamber to mount/demount the incubator 
from the outside, 

the first port is provided inside the first door, 
the second port is provided on the first door side in the 

incubator, and 
the first port and the second port are connected by closing 

the first door. 
13. The incubator conveying system according to claim 10, 

wherein 
each of the storage chambers has a first door to open/close 

the storage chamber to mount/demount the incubator 
from the outside, 

each of the incubators has a second door to open/close the 
incubator to bring into and take out from the external 
device a culture, and 

a direction in which the first door is opened is opposite a 
direction in which the second door is opened. 

14. The incubator conveying system according to claim 9 
further comprising a depository body configured to partition 
a plurality of depository chambers that has deposited therein 
the plurality of the incubators. 

15. The incubator conveying system according to claim 1, 
wherein 

each of the incubators has a second opening to bring into 
and take out from the external device a culture, 

the first opening is formed to be Smaller than an outer 
circumference of the incubator and larger than the sec 
ond opening, 

the incubator is pushed against a periphery of the first 
opening by the conveyor device to be fixed and is 
arranged such that the second opening is positioned 
inside the first opening when seen from the external 
device side, and 

the incubator and the external device are connected airtight 
by providing a sealing member between the incubator 
and the first opening. 

16. The incubator conveying system according to claim 1, 
wherein 
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each of the incubators has body identification information 
and 

each of the storage chambers has a reading unit configured 
to read the body identification information. 

17. An incubator depository comprising: 
a depository body configured to have partitioned a plurality 

of depository chambers; 
a plurality of incubators demountably stored in the plural 

ity of the depository chambers; and 
an environment control device configured to Supply and 

discharges gas to and from each of the incubators and 
control each interior environment of the plurality of the 
incubators, wherein 

each of the depository chambers has a first door to open/ 
close the depository chamber to mount/demount the 
incubator from an outside and a first port provided inside 
the first door to perform Supply and discharge to and 
from the incubator, 

each of the incubators has a second port provided on the 
first door side in the incubator, and 
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the first port and the second port are not connected when 
the first door is in an open state and are connected when 
the first door is in a closed state. 

18. An isolator system comprising: 
an isolator configured to be separated from an outside and 

have a work performed inside through a glove; 
a conveyor body configured to have partitioned a plurality 

of storage chambers, a connection opening to be con 
nected to the isolator, and a conveying chamber that 
connects the plurality of the storage chambers to the 
connection opening: 

a plurality of incubators configured to be demountably 
stored in the plurality of storage chambers; 

a conveyor device configured to convey one of the plurality 
of incubators from the storage chamber to the connec 
tion opening; and 

an environment control device configured to Supply and 
discharges gas to and from each of the incubators and 
control each interior environment of the plurality of the 
incubators. 


