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DESCRIPTION 

Title of the Invention: ISOLATOR SYSTEM 

 

Technical Field 

[0001] 

 The present invention relates to a technique of 

exhausting a gas in a glove box which is provided in an isolator 

system. 

 

Background Art 

[0002] 

 There is known a glove box (hereinafter, which is also 

referred to as a "GB") that is capable of performing the 

handling of a substance in an operation space which is isolated 

from outside (internal operation), in order to prevent the 

substance from leaking outside when handling the substance 

affecting the human body or the environment. 

 For example, a glove which is inserted into the operation 

space is connected to a front surface of the GB, and an operator 

inserts the arm into the glove to perform an internal operation 

in the operation space. 

[0003] 

 At the time, in order to prevent the leak of a substance 

being handled, the operation space (the inside of the GB) is 

maintained at a pressure (negative pressure) which is lower 
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than an outside pressure. 

 As a method for maintaining the inside of the GB at a 

negative pressure, Patent Documents 1 and 2 describe a 

technique of controlling forced exhaust means (Patent Document 

1) for forcibly exhausting a gas in the GB or an exhaust valve 

(Patent Document 2) provided in an exhaust system, based on 

a result of detecting a differential pressure between inside 

and outside the GB. 

 

Citation List 

Patent Document 

[0004] 

 Patent Document 1: JP-A-2013-86183 

 Patent Document 2: Japanese Patent No. 2,537,689 

 

Summary of the Invention 

Technical Problem 

[0005] 

 As described above, generally, a method for controlling 

the exhaust of a gas from the GB based on the result of detecting 

the differential pressure between inside and outside the GB 

is used as the method for maintaining the inside of the GB at 

a negative pressure. 

 However, in order to realize this control based on the 

detection of the differential pressure, it is necessary to 
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detect the differential pressure between inside and outside 

the GB with a high sensitivity, and provide a plurality of 

pressure regulation valves with good responsiveness (Patent 

Document 1: pressure sensors 41 and 42, a first opening and 

closing valve 13, and a second opening and closing valve 22, 

and Patent Document 2: a differential pressure gauge 16, a 

negative pressure gauge 18, a gas supply valve 22, an exhaust 

valve 26, and a bypass valve 32).  For this reason, a pressure 

control mechanism of the GB becomes large in scale, and the 

above-described requirement also becomes a factor which 

increases the cost of the apparatus. 

[0006] 

 In addition, in the above-described control method, in 

a case where a large damage opening is formed in the GB due 

to the falling off of the glove or the like, since the pressure 

difference between inside and outside the GB decreases rapidly, 

control is performed to greatly increase the amount of exhaust 

from the GB within a short period of time in order to secure 

a target differential pressure. 

 As a result, a pressure change occurs, so that the inside 

of an operation room where the GB is arranged enters a rapidly 

reduced pressure atmosphere, and it is not possible to properly 

maintain the differential pressure between rooms with respect 

to an area adjacent to the operation room, which is a concern. 

[0007] 



 

4 

 The invention is made under the above-described 

background, and provides an isolator system that is capable 

of stably maintaining a pressure in an operation space at a 

negative pressure with a simple configuration. 

 

Solution to Problem 

[0008] 

 According to the invention, there is provided an isolator 

system including 

 a glove box that includes an operation portion including 

a glove for performing an internal operation, and forms an 

operation space which is isolated from outside, 

 an intake port for taking a gas into the glove box, 

 an exhaust port connected to an exhaust pipe for 

exhausting the gas in the glove box, and 

 a flow rate regulation mechanism that regulates an 

exhaust flow rate of the gas, which is exhausted from the 

exhaust port to the exhaust pipe, to an exhaust flow rate where 

a differential pressure which is set in advance can be formed 

between the operation space and the outside of the glove box 

by a differential pressure forming portion provided in the 

intake port. 

[0009] 

 The isolator system may have the following 

characteristics. 
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 (a) The exhaust flow rate is set such that in a case where 

the operation portion falls off from the glove box, the gas 

which passes through a damage opening formed in the glove box 

flows in at a lowest air speed or greater which is set in advance.  

Alternatively, the exhaust flow rate is set at an exhaust flow 

rate which is obtained by adding an exhaust flow rate, which 

is equivalent to a change speed of an internal volume of the 

glove box when the internal volume decreases, to the exhaust 

flow rate where the differential pressure which is set in 

advance can be formed. 

 (b) The differential pressure forming portion is a filter.  

Alternatively, the differential pressure forming portion is 

a differential pressure regulation valve. 

 (c) The glove box is provided in an operation room into 

which a supply amount of the gas from outside is restricted, 

the intake port takes the gas in from the operation room, and 

the exhaust pipe exhausts the gas in the glove box outside the 

operation room.  Alternatively, the glove box is provided in 

an operation room, the exhaust pipe exhausts the gas in the 

glove box outside the operation room, and the flow rate 

regulation mechanism is provided outside the operation room. 

[0010] 

 (d) The isolator system further includes a partition 

member which partitions an inside of the glove box into the 

operation space and a buffer space where the exhaust port is 
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formed, and in which a communication port is formed to 

communicate the operation space and the buffer space with each 

other, and a buffer side gas supply unit that includes the 

intake port and supplies a buffer gas to the buffer space. 

 (e) In (d), the buffer side gas supply unit includes a 

supply stop mechanism which, when a damage opening is formed 

due to the operation portion falling off from the glove box 

which forms the operation space, stops supplying the buffer 

gas such that the gas passing through the damage opening flows 

in at a lowest air speed or greater which is set in advance.  

Furthermore, in a case where the damage opening is formed, when 

a differential pressure which is measured by a differential 

pressure measurement unit provided in order to measure the 

differential pressure between the operation space and the 

outside of the glove box reaches a negative pressure with a 

magnitude set in advance, the supply stop mechanism stops 

supplying the buffer gas. 

 (f) In (d), the isolator system further includes an 

operation space side gas supply unit that supplies an operation 

space gas to the operation space, and a filter provided in the 

communication port, in which the buffer gas is atmospheric air 

and the operation space gas is an inert gas, and in which a 

flow rate of the operation space gas supplied from the operation 

space side gas supply unit is set at a flow rate where a pressure 

loss occurring when the buffer gas passes through a 
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differential pressure forming portion of the buffer side gas 

supply unit becomes larger than a pressure loss occurring when 

the operation space gas passes through the filter. 

[0011] 

 (g) The isolator system further includes a travel path 

that extends along an arrangement direction of a plurality of 

reaction vessels and is arranged above the reaction vessels 

in an operation room where the reaction vessels connectable 

to the glove box are arranged, a traveling body that is provided 

to be movable along the travel path in a state where the 

traveling body is supported on the travel path, and a suspension 

support portion for supporting the glove box in a suspended 

manner from the traveling body. 

 (h) In (g), the exhaust pipe is connected to the exhaust 

port, and the exhaust pipe includes an indoor side exhaust pipe 

portion that moves along the travel path as the glove box moves, 

and outdoor side exhaust pipe portions that are provided at 

a plurality of locations to correspond to the plurality of 

reaction vessels, and extend on an upper surface side of a 

ceiling portion of the operation room from connection port 

portions which are provided in the ceiling portion and are 

configured to be detachable from a distal end portion of the 

indoor side exhaust pipe portion in a state where the glove 

box is connected to the reaction vessel. 
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Advantageous Effects of the Invention 

[0012] 

 According to the invention, since an exhaust flow rate 

of a gas from an exhaust port of a glove box is regulated to 

an exhaust flow rate where a differential pressure which is 

set in advance can be formed in a differential pressure forming 

portion provided in an intake port of the glove box, with a 

simple configuration, it is possible to maintain the internal 

pressure of the glove box at a negative pressure. 

 

Brief Description of the Drawings 

[0013] 

 Fig. 1 is a configuration diagram of an isolator system 

according to an embodiment. 

 Fig. 2 is a diagram of the operation of the GB when a 

glove falls off. 

 Fig. 3 is a configuration diagram of a GB where a 

differential pressure regulation valve is provided on an intake 

port side. 

 Fig. 4 is a configuration diagram of an isolator system 

which exhausts a gas in an operation room. 

 Fig. 5 is a configuration diagram of an isolator system 

according to another embodiment. 

 Fig. 6 is a diagram of the operation of a GB according 

to the other embodiment when a glove falls off. 
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 Fig. 7 is a configuration diagram of a GB which is 

configured to be detachable from a plurality of reaction 

vessels. 

 Fig. 8 is a diagram showing the GB before being connected 

to the reaction vessel. 

 Fig. 9 is a diagram showing the GB after being connected 

to the reaction vessel. 

 

Description of Embodiments 

[0014] 

 Hereinafter, as an embodiment of the invention, a 

configuration example of an isolator system including a glove 

box (GB) 11 for inputting a raw material into a reaction vessel 

4 which proceeds with a reaction for producing, for example, 

an intermediate product or a final product will be described 

with reference to Figs. 1 and 2.  The supply amount of a gas 

(for example, air) from outside to an operation room 3 provided 

with the reaction vessel 4 is restricted for the purpose of 

maintaining a differential pressure between the operation room 

3 and an adjacent area, or the like. 

 The GB 11 has, for example, a structure where a panel 

portion (not illustrated) made of glass is provided in a front 

surface of a housing made of metal, and the GB 11 forms an 

operation space 10 which is isolated from an outside space. 

[0015] 
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 A glove 14 is airtightly attached to the front surface 

of the GB 11 which is arranged to face an operator.  The glove 

14 corresponds to an operation portion for performing an 

internal operation in the operation space 10. 

 In addition to the glove 14, as another example of the 

operation portion provided in the GB 11, a side surface of the 

operation space 10 may include, for example, a bag import to 

which a carry in and carry out bag for carrying in and out a 

substance from the GB 11 is attached (the carry in and carry 

out bag and the bag import are not illustrated). 

[0016] 

 A bottom surface of the GB 11 is provided with an input 

pipe 15 which is configured to be connectable to a receiving 

pipe 41 provided in the reaction vessel 4, and through which 

a raw material is input thereinto.  The input pipe 15 is 

provided to penetrate a bottom plate of the GB 11.  A lower 

end portion of the input pipe 15 is provided with a flange which 

can be fastened to the receiving pipe 41.  On the other hand, 

an upper end portion of the input pipe 15 is inserted into the 

operation space 10. 

[0017] 

 For example, an upper surface of the GB 11 is provided 

with an intake port 12 for taking a gas (for example, air) in 

the operation room 3 into the operation space 10, and an exhaust 

port 13 for exhausting a gas (for example, air) in the operation 
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space 10. 

 The intake port 12 is provided with a filter 121 which 

forms a differential pressure forming portion in this 

embodiment.  The differential pressure forming portion (the 

filter 121) has the function of forming a differential pressure 

which is set in advance between the inside (the operation space 

10) and the outside (the operation room 3) of the GB 11. 

[0018] 

 As the filter 121 provided in the intake port 12, it is 

possible to select a particle filter such as a high efficiency 

particulate air (HEPA) filter or a mesh filter with coarser 

meshes in order to answer the purpose such as preventing dust 

or foreign matter from infiltrating into the operation space 

10 in addition to the function as the above-described 

differential pressure forming portion. 

[0019] 

 In addition, the exhaust port 13 is provided with a filter 

131 for preventing the leak of a substance being handled (in 

this example, a raw material for producing an intermediate 

product or a final product) in the operation space 10.  An 

exhaust pipe 21 is connected to an outlet side of the exhaust 

port 13. 

 For example, the exhaust pipe 21 penetrates a ceiling 

portion 31 of the operation room 3 to extend outside the 

operation room 3 and be connected to an exhaust mechanism (not 
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illustrated) including an exhaust fan and the like. 

[0020] 

 The exhaust pipe 21 which leads out to an upper surface 

side of the operation room 3 is provided with a flow rate 

regulation mechanism 22 for regulating the exhaust flow rate 

of the gas which is exhausted from the exhaust port 13 to the 

exhaust pipe 21.  The flow rate regulation mechanism 22 

includes a damper capable of regulating the opening angle and 

the like.  A controller 222 regulates the opening angle based 

on a result of measuring the exhaust flow rate with a flow meter 

221 provided in the exhaust pipe 21, such that an actual exhaust 

flow rate approaches a target exhaust flow rate (target flow 

rate) which is set in advance. 

[0021] 

 In the isolator system with the above-described 

configuration, the target flow rate for the exhaust flow rate 

of the gas which is regulated by the flow rate regulation 

mechanism 22 is set from the following three viewpoints. 

 From a first viewpoint, the target flow rate is set such 

that the differential pressure which is set in advance is formed 

in the filter 121 which is the differential pressure forming 

portion provided in the intake port 12. 

[0022] 

 When a pressure change along the flow of the gas which 

is taken into the GB 11 (the operation space 10) and then is 
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exhausted to the exhaust pipe 21 through the exhaust port 13 

is observed, the pressure of the gas becomes the highest in 

the operation room 3, and becomes the lowest in an inflow 

portion of the exhaust mechanism (not illustrated) which is 

positioned at a downstream end of the exhaust pipe 21. 

 At the time, in a case where the intake port 12 is provided 

with the filter 121 which is the differential pressure forming 

portion, the differential pressure is formed in the filter 121; 

and thereby, it is possible to maintain a negative pressure 

state where the pressure in the operation space 10 is lower 

than the pressure in the operation room 3. 

[0023] 

 Therefore, based on a set pressure value which has to 

be maintained in the operation space 10 while an internal 

operation is performed or the like, the exhaust flow rate where 

a differential pressure which corresponds to the pressure 

difference between the pressure of the outside (the operation 

room 3) of the GB 11 and the pressure in the operation space 

10 can be formed in the filter 121 is set as the target flow 

rate. 

 As an example, it is possible to provide a case where 

the target flow rate is set such that a differential pressure 

of 100 Pa (initial value before the differential pressure 

increases due to the collection of particles or the like) within 

a range of 50 to 200 Pa is formed as an example of the 
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differential pressure which is formed in the filter 121.  

Incidentally, since the target flow rate is changed depending 

on the volume of the operation space 10, the opening area of 

the intake port 12, and the like, it is difficult to generally 

specify the target flow rate. 

[0024] 

 From a second viewpoint, the target flow rate is set such 

that when the GB 11 is damaged, the leak of a substance being 

handled can be prevented. 

 For example, in a case where the GB 11 is a housing made 

of metal, there is a possibility that the glove 14 attached 

to the front surface of the GB 11 falls off from an attachment 

port thereof, or the carry in and carry out bag is removed from 

the bag import provided in a side surface of the GB 11, and 

thus, a relatively large opening (damage opening 110) is 

formed. 

[0025] 

 In a case where the damage opening 110 is formed, there 

is almost no differential pressure between the operation room 

3 and inside of the operation space 10, and for example, the 

flow of a fine-particle substance being handled, or the flow 

of a gas generated from the substance being handled, both of 

which flow from the inside of the operation space 10 to the 

operation room 3, is formed, which is also a concern. 

 Therefore, the target flow rate may be set such that even 
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in a case where the damage opening 110 described above is formed, 

an airflow which flows from the operation room 3 into the 

operation space 10 at a predetermined lowest air speed or 

greater is formed by continuously exhausting the gas inside 

the damage opening 110 through the exhaust port 13. 

[0026] 

 As an example of the lowest air speed of the gas which 

flows in through the damage opening 110, it is possible to 

provide an air speed of 0.5 m/s within a range of 0.4 to 1.0 

m/s.  It is possible to specify the target flow rate by 

multiplying the lowest air speed by the opening area of the 

damage opening 110 (the attachment port for the glove 14 or 

the bag import). 

 Incidentally, in a case where the exhaust flow rate is 

set based on assuming the event where the damage opening 110 

which is the largest may occur such as the falling off of the 

glove 14 or the bag import, even in a case where the event occurs 

such as the occurrence of the damage opening 110 which is 

smaller, the flow speed of the gas flowing into the damage 

opening 110 can be maintained at the predetermined lowest air 

speed or greater. 

[0027] 

 A third viewpoint is that a pressure increase in the 

operation space 10 which is involved by performing an internal 

operation has to be prevented.  The internal operation in the 
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GB 11, for example, the case of inserting the glove 14 which 

leads outside into the operation space 10 through the 

attachment port, the case of raising a cylinder-shaped 

elevation mechanism (not illustrated) which is provided in the 

operation space 10, or the like, involves a change in the 

internal volume of the operation space 10. 

[0028] 

 At the time, in a case where the change in the internal 

volume occurs at a speed exceeding the exhaust flow rate in 

the operation space 10, the pressure in the operation space 

10 increases to become a positive pressure, which is a concern. 

 Therefore, the internal operation which involves a 

change in the internal volume of the operation space 10 is 

assumed, and an exhaust flow rate larger than the change speed 

of the internal volume is set as the target flow rate; and 

thereby, it is possible to prevent a pressure increase in the 

operation space 10 caused by an internal operation. 

[0029] 

 In a case where the target flow rates which are obtained 

from the above-described three viewpoints differ from each 

other, the largest target flow rate is adopted and the exhaust 

flow rate is regulated; and thereby, it is possible to attain 

the effects such as maintaining a negative pressure in the 

operation space 10, preventing the outflow of the gas when the 

damage opening 110 is formed, and maintaining a negative 
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pressure in the operation space 10 when an internal operation 

which involves a change in the internal volume is performed. 

[0030] 

 Incidentally, in the GB 11, it is not an indispensable 

requirement that the target flow rate is set in order to satisfy 

all of the viewpoints.  The target flow rate may be set in order 

to satisfy at least the first viewpoint (forming the 

differential pressure for maintaining a negative pressure in 

the operation space 10) depending on the function required for 

the GB 11. 

[0031] 

 The operation of the isolator system with the 

above-described configuration will be described. 

 In performing an internal operation, while the exhaust 

flow rate is regulated by the flow rate regulation mechanism 

22, the input pipe 15 is connected to the receiving pipe 41 

of the reaction vessel 4 into which a raw material is input 

or the like, and thus, the operation space 10 which is isolated 

from outside is formed (Fig. 1).  At the time, in a case where 

the gas enters and exits from the reaction vessel 4 through 

the receiving pipe 41, the exhaust air volume may be regulated 

in response to the entering and exiting of the gas.  As the 

operation space 10 is formed, the gas in the operation room 

3 is taken into the operation space 10 through the intake port 

12, and the differential pressure which is set in advance is 
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formed in the filter 121, and thus, the inside of the operation 

space 10 is maintained in a negative pressure state with respect 

to the operation room 3. 

[0032] 

 Thereafter, an operator performs a necessary internal 

operation using the operation portion such as the glove 14 or 

the bag import, and in addition thereto, instruments and the 

like provided in the operation space 10. 

 At the time, even in a case where the internal operation 

involves a change in the internal volume of the operation space 

10, the exhaust flow rate of the gas from the exhaust port 13 

is set to an exhaust flow rate which is obtained by adding an 

exhaust flow rate, which is equivalent to the change speed of 

the internal volume when the internal volume decreases, to the 

already described exhaust flow rate for maintaining a negative 

pressure in the operation space 10; and thereby, it is possible 

to maintain a negative pressure state in the operation space 

10. 

 Here, the exhaust flow rate is, for example, an exhaust 

flow rate where when the pressure of a secondary side of the 

flow rate regulation mechanism 22 is maintained constant, the 

pressure difference between the operation room 3 and the 

secondary side of the flow rate regulation mechanism 22 and 

a pressure loss which occurs in the filter 121 or 131, the 

exhaust pipe 21, or the flow rate regulation mechanism 22 



 

19 

balance out each other. 

[0033] 

 Subsequently, as illustrated in Fig. 2, it is assumed 

that as the operation portion such as the glove 14 falls off, 

the damage opening 110 is formed.  In this case, the gas flows 

in through the damage opening 110 more easily than through the 

intake port 12 where a large differential pressure is formed, 

the pressure in the operation space 10 increases, and almost 

no pressure loss occurs in the filter 121.  For this reason, 

in a case where any regulation is not performed, the exhaust 

flow rate increases such that the pressure loss in the filter 

121 before the damage opening 110 is formed and the pressure 

loss occurring in the filter 131, the exhaust pipe 21, or the 

flow rate regulation mechanism 22 balance out each other. 

[0034] 

 However, in the isolator system of this example, the flow 

rate regulation mechanism 22 prevents an increase in the 

exhaust flow rate which is involved by a pressure increase in 

the operation space 10, and performs the regulation of the flow 

rate in order to maintain the exhaust flow rate constant. 

 As a result, the flow speed of the gas which flows in 

through the damage opening 110 can be maintained at the 

predetermined lowest air speed (for example, 0.5 m/s), and the 

outflow of a substance which is being handled in the operation 

space 10 can be prevented. 
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[0035] 

 Then, at the time, in the GB 11 of this example, since 

the exhaust flow rate from the exhaust port 13 is maintained 

constant before and after the damage opening 110 is formed, 

a large pressure change does not occur in the operation room 

3. 

[0036] 

 The isolator system according to this embodiment 

provides the following effects.  Since the exhaust flow rate 

of the gas from the exhaust port 13 of the GB 11 is regulated 

to the exhaust flow rate where the differential pressure which 

is set in advance can be formed in the differential pressure 

forming portion (the filter 121) provided in the intake port 

12 of the GB 11, with a simple configuration, the internal 

pressure of the GB 11 can be maintained at a negative pressure. 

[0037] 

 Here, the invention is not limited to a case where the 

differential pressure forming portion provided in the intake 

port 12 includes only the filter 121 which is described with 

reference to Figs. 1 and 2.  For example, as illustrated in 

Fig. 3, in addition to the filter 121, a differential pressure 

regulation valve 122 which is a damper or the like may be 

provided.  In addition, the configuration where the 

installation of the filter 121 is omitted and only the 

differential pressure regulation valve 122 is provided in the 
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intake port 12 may be adopted (not illustrated). 

[0038] 

 In addition, as illustrated in Figs. 1 and 2, in a case 

where the flow rate regulation mechanism 22 is provided in the 

exhaust pipe 21 which leads out outside the operation room 3, 

since a maintenance worker completes maintenance without 

entering the operation room 3, the maintenance of the flow rate 

regulation mechanism 22 is facilitated. 

 However, it is not an indispensable requirement that the 

exhaust pipe 21 extends outside the operation room 3.  For 

example, as illustrated in Fig. 4, the configuration where the 

exhaust pipe 21 is connected to an exhaust fan 23 provided in 

the operation room 3, and the gas exhausted from the exhaust 

port 13 returns to the operation room 3 may be adopted. 

[0039] 

 Subsequently, an isolator system according to a second 

embodiment will be described with reference to Figs. 5 and 6.  

In each drawing which will be described hereinafter, the 

reference signs which are common to Figs. 1 to 4 are assigned 

to the configuration elements which are common to the GB 11 

described with reference to these drawings. 

[0040] 

 The GB 11 of this example is applicable to a case where 

in maintaining an atmosphere of an inert gas such as a nitrogen 

gas in the operation space 10, the amount of consumption of 
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the inert gas is reduced, or the like. 

 The inside of the GB 11 is partitioned into the operation 

space 10 and a buffer space 10a by a partition member 18, and 

the operation space 10 and the buffer space 10a communicate 

with each other through a communication port 181.  In this 

example, the partition member 18 is provided with a filter 182, 

and a substance which is being handled in the operation space 

10 is not allowed to enter the buffer space 10a. 

[0041] 

 The partition member 18 is provided with the glove 14 

or the input pipe 15 which is already described.  Instead of 

the intake port 12, an operation space side gas supply unit 

17 for supplying an inert gas (in this example, a nitrogen gas), 

which is an operation space gas, to the operation space 10 is 

provided in the partition member 18. 

 For example, the operation space side gas supply unit 

17 includes a nitrogen gas supply unit 171 including a nitrogen 

storage unit or a flow rate regulation unit, and a nitrogen 

gas supply pipe 173 which is provided with an opening and 

closing valve 172.  A distal end portion of the nitrogen gas 

supply pipe 173 is inserted into the operation space 10. 

[0042] 

 Then, in the GB 11 of this example, the intake port 12, 

which is provided with, for example, the filter 121 that is 

the differential pressure forming portion, is provided in the 
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buffer space 10a.  Furthermore, a supply stop mechanism 161 

which is an opening and closing damper or the like is provided 

in the intake port 12, and is capable of stopping taking the 

gas in through the intake port 12. 

 The intake port 12 and the supply stop mechanism 161 are 

equivalent to a buffer side gas supply unit 16 which supplies 

a buffer gas (in this example, air) to the buffer space 10a. 

[0043] 

 The supply stop mechanism 161 is instructed by a 

controller 162 to perform an opening and closing operation 

based on a result of measuring a differential pressure between 

inside and outside the operation space 10 with a differential 

pressure measurement unit 163.  The controller 162 controls 

the operation of the supply stop mechanism 161 such that when 

the differential pressure in the operation space 10 with 

respect to the operation room 3 reaches a negative pressure 

with a magnitude set in advance, the supply stop mechanism 161 

is closed to stop the gas (buffer gas) from being taken into 

the buffer space 10a. 

 Incidentally, the controller 162 does not necessarily 

have an opening angle regulation function.  In addition, the 

taking in of the buffer gas may be stopped using a manual damper 

which regulates the pressure, and a lid where only closing is 

allowed.  On the contrary, the configuration where the opening 

angle of a damper is manually regulated and only the closing 
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operation of the damper is automatically performed may be 

adopted. 

[0044] 

 Here, similar to the GB 11 according to the first 

embodiment which is described with reference to Figs. 1 and 

2, the target flow rate for the exhaust flow rate from the 

exhaust port 13 is set from, for example, the above-described 

three viewpoints (forming a negative pressure in the operation 

space 10, ensuring the flow speed of the gas which flows into 

the operation space 10 when the damage opening 110 is formed, 

and maintaining a negative pressure in the operation space 10 

when an internal operation which involves a change in internal 

volume is performed). 

[0045] 

 Furthermore, in the GB 11 of this example, the flow rate 

of the operation space gas (nitrogen gas) supplied from the 

operation space side gas supply unit 17 is set at a flow rate 

where a pressure loss occurring when the buffer gas (air) taken 

in from the intake port 12 passes through the filter 

(differential pressure forming portion) 121 provided in the 

buffer side gas supply unit 16 becomes larger than a pressure 

loss occurring when the operation space gas passes through the 

filter 182 provided in the partition member 18. 

[0046] 

 The pressure in the operation space 10 and the buffer 
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space 10a can be maintained at a negative pressure with respect 

to the operation room 3 by the differential pressure which 

occurs in the filter 121 of the intake port 12 by the 

above-described setting of the flow rate.  Then, in a case where 

the supply amount of the operation space gas which is an inert 

gas is restricted to a small amount, the pressure in the 

operation space 10 approaches the pressure of the buffer space 

10a; and thereby, it is possible to maintain a negative pressure 

in the operation space 10 while filling the operation space 

10 with the inert gas. 

[0047] 

 Subsequently, an operation of an isolator system 

according to a second embodiment will be described. 

 In performing an internal operation, while the exhaust 

flow rate is regulated by the flow rate regulation mechanism 

22, the input pipe 15 is connected to the receiving pipe 41 

of the reaction vessel 4, and thus, the operation space 10 which 

is isolated from outside is formed (Fig. 5).  Subsequently, 

an inert gas is introduced at a flow rate which is set in advance 

from the operation space side gas supply unit 17, and thus, 

the inside of the operation space 10 becomes an atmosphere of 

the inert gas. 

[0048] 

 Since the flow rate of each gas is regulated such that 

the differential pressure occurring when the gas (buffer gas) 
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taken in from the intake port 12 passes through the filter 121 

becomes larger than the differential pressure occurring when 

the inert gas (operation space gas) in the operation space 10 

passes through the filter 182 of the communication port 181, 

the operation space 10 is maintained in a negative pressure 

state with respect to the operation room 3. 

[0049] 

 Thereafter, an operator performs a necessary internal 

operation.  This embodiment is the same as the first embodiment 

in that at the time, even in a case where the internal operation 

involves a change in the internal volume of the operation space 

10, the exhaust flow rate of the gas from the exhaust port 13 

is set to an exhaust flow rate which is obtained by adding an 

exhaust flow rate, which is equivalent to the change speed of 

the internal volume when the internal volume decreases, to the 

already described exhaust flow rate for maintaining a negative 

pressure in the operation space 10 (including the exhaust flow 

rate which corresponds to the supply flow rate of the inert 

gas); and thereby, it is possible to maintain a negative 

pressure state in the operation space 10. 

[0050] 

 Subsequently, as illustrated in Fig. 6, it can be 

considered that as the operation portion such as the glove 14 

falls off, the damage opening 110 is formed.  In this case, 

when the differential pressure measurement unit 163 detects 
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a decrease in the differential pressure between the operation 

room 3 and the operation space 10, and the differential pressure 

reaches a negative pressure with a magnitude set in advance, 

an operation is performed to close the supply stop mechanism 

161 which is provided close to the intake port 12. 

[0051] 

 As a result, the taking in of the buffer gas from the 

intake port 12 is stopped, and the gas which flows into the 

GB 11 is only the gas which flows into the operation space 10 

through the damage opening 110.  Subsequently, since the 

pressure in the operation space 10 and the buffer space 10a 

increases, in a case where any regulation is not performed, 

the exhaust flow rate increases so that the pressure loss of 

the filter 121 which disappears by the formation of the damage 

opening 110 can be compensated by the filter 131, the exhaust 

pipe 21, or the flow rate regulation mechanism 22. 

[0052] 

 However, in the isolator system of this example, the flow 

rate regulation mechanism 22 prevents an increase in the 

exhaust flow rate which is involved by a pressure increase in 

the operation space 10, and performs the regulation of the flow 

rate in order to maintain the exhaust flow rate constant. 

 As a result, the flow speed of the gas which flows in 

through the damage opening 110 can be maintained at the 

predetermined lowest air speed (for example, 0.5 m/s), and the 



 

28 

outflow of a substance which is being handled in the operation 

space 10 can be prevented. 

[0053] 

 Then, also in the GB 11 of this example, since the exhaust 

flow rate from the exhaust port 13 is maintained constant before 

and after the damage opening 110 is formed, a large pressure 

change does not occur in the operation room 3. 

[0054] 

 As described above, in the GB 11 of this example, since 

the inside of the operation space 10 is maintained at a negative 

pressure by introducing the buffer gas into the buffer space 

10a, it is preferable to select the filter 182 with as small 

pressure loss as possible which is provided in the 

communication port 181 between the operation space 10 and the 

buffer space 10a.  From this viewpoint, it is not indispensable 

to provide the filter 182 in the communication port 181.  In 

a case where the substance which is being handled in the 

operation space 10 does not need to be prevented from entering 

the buffer space 10a, only the communication port 181 may be 

provided. 

 In addition, it is not indispensable to provide the 

operation space side gas supply unit 17 and supply the operation 

space gas.  The configuration where the gas is not introduced 

into the operation space 10 may be adopted. 

[0055] 
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 Subsequently, an example of an isolator system where the 

GB 11 is configured to be movable between a plurality of the 

reaction vessels 4 will be described with reference to Figs. 

7 and 8. 

 In the example illustrated in Fig. 7, the plurality of 

reaction vessels 4 are arranged side by side in a state where 

an upper portion side of each of the reaction vessels 4 

including the receiving pipes 41 described above is inserted 

into the operation room 3. 

[0056] 

 For example, a pair of two travel paths 51 having a rail 

shape are arranged on the ceiling portion 31 of the operation 

room 3, which is positioned above the reaction vessels 4, to 

extend along an arrangement direction of the reaction vessels 

4.  As illustrated in Fig. 8, a traveling body 52 including, 

for example, wheels and an axle is movably arranged on the 

travel paths 51.  Suspension support portions 53 for 

supporting the GB 11 in a suspended manner are attached to the 

axle of the traveling body 52. 

 With the above-described configuration, the GB 11 is 

capable of freely moving in the operation room 3 along the 

travel paths 51 (Fig. 7). 

[0057] 

 In addition, as illustrated in Fig. 8, the exhaust pipe 

21 which exhausts the gas from the GB 11 is divided into an 
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indoor side exhaust pipe portion 211 attached to the GB 11, 

and an outdoor side exhaust pipe portion 212 which is arranged 

in a fixed manner in a state where the outdoor side exhaust 

pipe portion 212 extends on an upper surface side of the ceiling 

portion 31. 

 As a result, together with the GB 11 which is supported 

on the suspension support portions 53, the indoor side exhaust 

pipe portion 211 of the GB 11 is capable of moving in the 

operation room 3. 

[0058] 

 On the other hand, as illustrated in Fig. 7, a plurality 

of the outdoor side exhaust pipe portions 212 are arranged in 

a fixed manner on a ceiling portion side of the operation room 

3 to each correspond to the arrangement position of each of 

the reaction vessels 4.  Then, the flow rate regulation 

mechanism 22, the flow meter 221, or the controller 222 which 

is already described is provided in each of the outdoor side 

exhaust pipe portions 212 (only the flow rate regulation 

mechanism 22 is illustrated in Fig. 7). 

 Furthermore, for each of the outdoor side exhaust pipe 

portions 212, a connection port portion 213 is arranged on the 

ceiling portion of the operation room 3, and a distal end 

portion of the indoor side exhaust pipe portion 211 is 

detachable to the connection port portion 213. 

[0059] 
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 With the above-described configuration, the GB 11 moves 

toward the reaction vessel 4 which is a target where an internal 

operation is performed (Fig. 8), the input pipe 15 is connected 

to the reaction vessel 4, and a distal end portion of the indoor 

side exhaust pipe portion 211 is connected to the outdoor side 

exhaust pipe portion 212 (Figs. 7 and 9); and thereby, it is 

possible to form the isolator system which is described with 

reference to Figs. 1 and 2, Figs. 5 and 6, or the like. 

[0060] 

 At the time, since the plurality of outdoor side exhaust 

pipe portions 212 including the flow rate regulation mechanisms 

22 are arranged in a fixed manner on the operation room 3 to 

correspond to the plurality of reaction vessels 4, it is not 

necessary to install a control mechanism of the flow rate 

regulation mechanism 22 which is configured to be movable 

together with the GB 11, and the like, thereby contributing 

to the weight reduction and the cost saving of the GB 11. 

 In addition, since, for example, the exhaust mechanism 

which is provided downstream of the outdoor side exhaust pipe 

portions 212 is common thereto, it is not necessary to provide 

a plurality of electric motors such as the exhaust fans, and 

it is not necessary to switch between the electric motors, which 

is a merit. 

 

Reference Signs List 



 

32 

[0061] 

 10 Operation space 

 10a Buffer space 

 11 Glove box (GB) 

 110 Damage opening 

 12 Intake port 

 121 Filter 

 122 Differential pressure regulation valve 

 13 Exhaust port 

 14 Glove 

 22 Flow rate regulation mechanism 

 3 Operation room 

 4 Reaction vessel 

 41 Receiving pipe 
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CLAIMS 
 
[Claim 1]  
 An isolator system comprising: 

 a glove box that includes an operation portion including a glove for perf
orming an internal operation, and forms an operation space which is isolated fr
om outside; 
 an intake port for taking a gas into the glove box; 
 an exhaust port connected to an exhaust pipe for exhausting the gas in
 the glove box; 
 a flow rate regulation mechanism that regulates an exhaust flow rate of
 the gas, which is exhausted from the exhaust port to the exhaust pipe, to an 
exhaust flow rate where a differential pressure which is set in advance can be 
formed between the operation space and the outside of the glove box by a diff
erential pressure forming portion provided in the intake port; 
 a partition member which partitions an inside of the glove box into the 
operation space and a buffer space where the exhaust port is formed, and in w
hich a communication port is formed to communicate the operation space and t
he buffer space with each other; and 
 a buffer side gas supply unit that includes the intake port and supplies 
a buffer gas to the buffer space, 
 wherein the buffer side gas supply unit includes a supply stop mechanis
m which, when a damage opening is formed due to the operation portion fallin
g off from the glove box which forms the operation space, stops supplying the 
buffer gas such that the gas passing through the damage opening flows in at a
 lowest air speed or greater which is set in advance.  
[Claim 2]  
 The isolator system according to claim 1, 
 wherein in a case where the damage opening is formed, when a differen
tial pressure which is measured by a differential pressure measurement unit pr
ovided in order to measure the differential pressure between the operation spa
ce and the outside of the glove box reaches a negative pressure with a magnit
ude set in advance, the supply stop mechanism stops supplying the buffer gas. 
[Claim 3]  
 An isolator system comprising: 
 a glove box that includes an operation portion including a glove for perf
orming an internal operation, and forms an operation space which is isolated fr
om outside; 
 an intake port for taking a gas into the glove box; 
 an exhaust port connected to an exhaust pipe for exhausting the gas in
 the glove box; 
 a flow rate regulation mechanism that regulates an exhaust flow rate of
 the gas, which is exhausted from the exhaust port to the exhaust pipe, to an 
exhaust flow rate where a differential pressure which is set in advance can be 
formed between the operation space and the outside of the glove box by a diff
erential pressure forming portion provided in the intake port; 
 a partition member which partitions an inside of the glove box into the 
operation space and a buffer space where the exhaust port is formed, and in w
hich a communication port is formed to communicate the operation space and t
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he buffer space with each other; 
 a buffer side gas supply unit that includes the intake port and supplies 
a buffer gas to the buffer space; 
 an operation space side gas supply unit that supplies an operation space
 gas to the operation space; and 
 a filter provided in the communication port, 
 wherein the buffer gas is atmospheric air and the operation space gas is
 an inert gas, and 
 wherein a flow rate of the operation space gas supplied from the operati
on space side gas supply unit is set at a flow rate where a pressure loss occur
ring when the buffer gas passes through a differential pressure forming portion
 of the buffer side gas supply unit becomes larger than a pressure loss occurri
ng when the operation space gas passes through the filter. 
[Claim 4]  
 An isolator system comprising: 
 a glove box that includes an operation portion including a glove for perf
orming an internal operation, and forms an operation space which is isolated fr
om outside; 
 an intake port for taking a gas into the glove box; 
 an exhaust port connected to an exhaust pipe for exhausting the gas in
 the glove box; 
 a flow rate regulation mechanism that regulates an exhaust flow rate of
 the gas, which is exhausted from the exhaust port to the exhaust pipe, to an 
exhaust flow rate where a differential pressure which is set in advance can be 
formed between the operation space and the outside of the glove box by a diff
erential pressure forming portion provided in the intake port; 
 a travel path that extends along an arrangement direction of a plurality 
of reaction vessels and is arranged above the reaction vessels in an operation 
room where the reaction vessels connectable to the glove box are arranged; 
 a traveling body that is provided to be movable along the travel path in
 a state where the traveling body is supported on the travel path; and 
 a suspension support portion for supporting the glove box in a suspende
d manner from the traveling body,  
 wherein the exhaust pipe is connected to the exhaust port, and the exh
aust pipe includes an indoor side exhaust pipe portion that moves along the tr
avel path as the glove box moves, and outdoor side exhaust pipe portions that
 are provided at a plurality of locations to correspond to the plurality of reactio
n vessels, and extend on an upper surface side of a ceiling portion of the oper
ation room from connection port portions which are provided in the ceiling port
ion and are configured to be detachable from a distal end portion of the indoor
 side exhaust pipe portion in a state where the glove box is connected to the r
eaction vessel. 


