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DESCRIPTION

DECONTAMINATION DEVICE AND SYSTEM

Technical Field

[0001] The present invention relates to a5

decontamination device and a system.

Background Art

[0002] Patent Literature 1 discloses a decontamination

device for decontaminating the inside of a biosafety cabinet.10

This decontamination device atomizes a peracetic acid

disinfectant and further gasifies the resulting peracetic

acid disinfectant, and circulates the gasified peracetic

acid in the biosafety cabinet. Accordingly, a HEPA (High

Efficiency Particulate Air) filter disposed in the biosafety15

cabinet is decontaminated (see Patent Literature 1).

Citation List

Patent Literature

[0003] Patent Literature 1: JP 2016-22144A20

Summary of Invention

Technical Problem

[0004] However, the peracetic acid disinfectant is

temporarily atomized in the decontamination device disclosed25

in Patent Literature 1 above, and thus not only gaseous

peracetic acid but also mist-like peracetic acid may
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circulate in the biosafety cabinet depending on the

temperature and humidity inside the biosafety cabinet. If

mist-like peracetic acid is circulated, an air filter for

particle removal (e.g., a HEPA filter) disposed in the

biosafety cabinet may become wet, for example. If the air5

filter for particle removal become wet and dust collected by

the air filter for particle removal absorbs moisture, when

the air filter dries, the dust may be solidified in a state

in which the dust forms a film between fibers. As a result,

a pressure loss of the air filter may increase.10

[0005] The present invention was made in order to

resolve such issues, and it is an object thereof to provide

a decontamination device and a system that can inhibit an

air filter for particle removal from becoming wet when the

air filter is decontaminated by peracetic acid.15

Solution to Problem

[0006] A decontamination device according to an aspect

of the present invention is configured to decontaminate an

air filter for particle removal. This decontamination20

device is configured to release gas containing peracetic

acid such that the gas reaches the air filter and not release

mist containing peracetic acid.

[0007] According to this decontamination device, gas

containing peracetic acid is released toward the air filter25

and mist is not released, and thus it is possible to further

reduce the likelihood of the air filter becoming wet,
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compared to a case where mist containing peracetic acid is

released. That is, according to this decontamination device,

the likelihood of the air filter becoming wet is reduced,

and thus it is possible to reduce the likelihood of dust

collected by the air filter for particle removal being5

solidified in a state in which the dust forms a film between

fibers and a pressure loss of the air filter is increased.

[0008] In the decontamination device, the gas may be

generated without heating a chemical agent containing

peracetic acid.10

[0009] According to this decontamination device, it is

possible to suppress decomposition of peracetic acid because

the chemical agent containing peracetic acid is not heated.

Also, according to this decontamination device, the

temperature of the chemical agent containing peracetic acid15

is kept at about the same temperature as the temperature

inside the space where the air filter to be decontaminated

is disposed, and thus it is possible to reduce the likelihood

of dew condensation occurring in the space.

[0010] The decontamination device may include a20

peracetic acid gas generation portion configured to store a

chemical solution containing peracetic acid, and if the

chemical solution is stored in the peracetic acid gas

generation portion, the surface area of the chemical solution

may be 20 cm2 or more.25

[0011] This decontamination device need only generate

peracetic acid gas from the chemical solution containing
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peracetic acid. A method for generating peracetic acid gas

may be a method in which the chemical solution is introduced

into a container having a sufficiently wide opening so as to

generate peracetic acid gas. Also, in a method for diffusing

peracetic acid gas, gas may be diffused through natural5

diffusion or air may be blown by a blower, and for example,

air may be diffused by a blower provided in a sealed

container.

[0012] The decontamination device may include a porous

member impregnated with the chemical solution containing10

peracetic acid.

[0013] The decontamination device may be configured to

generate gas from the porous member impregnated with the

chemical agent containing peracetic acid. In the method for

diffusing peracetic acid gas, gas may be diffused through15

natural diffusion or air may be blown by a blower, and for

example, air may be diffused by a blower provided in the

sealed container.

[0014] The decontamination device may further include:

a housing provided with a fluid flow channel therein and an20

opening portion formed on the downstream side of the fluid

flow channel; and a blower disposed on the flow channel; in

which the porous member may be disposed on the flow channel.

[0015] With this decontamination device, as a result of

the blower blowing air toward the porous member impregnated25

with the chemical agent, gas containing peracetic acid is

released from the porous member toward the opening portion.
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Therefore, according to this decontamination device, gas

containing peracetic acid is released toward the air filter,

and thus it is possible to further reduce the likelihood of

the air filter becoming wet, compared to a case where mist

containing peracetic acid is released.5

[0016] The decontamination device may include: a

storage body configured to store the chemical solution

containing peracetic acid; and a blower configured to blow

air to the gas generated through evaporation of peracetic

acid stored in the storage body; in which the gas to which10

the air has been blown by the blower may reach the air filter.

[0017] With this decontamination device, gas is

released as a result of the blower blowing air toward the

gas containing peracetic acid. Therefore, according to this

decontamination device, gas containing peracetic acid is15

released toward the air filter, and thus it is possible to

further reduce the likelihood of the air filter becoming wet,

compared to a case where mist containing peracetic acid is

released.

[0018] The decontamination device may include: a20

housing provided with a fluid flow channel therein and an

opening portion formed on the downstream side of the fluid

flow channel; a mist generator that is disposed on the flow

channel and is configured to generate mist containing

peracetic acid; a mist adsorption filter that is disposed on25

the downstream side of the flow channel relative to the mist

generator and is configured to adsorb the mist; and a blower
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disposed on the flow channel.

[0019] With this decontamination device, mist generated

in the mist generator is removed through a mist removal

filter, and gas containing peracetic acid is released from

the opening portion. Therefore, according to this5

decontamination device, gas containing peracetic acid is

released toward the air filter, and thus it is possible to

further reduce the likelihood of the air filter becoming wet,

compared to a case where mist containing peracetic acid is

released toward the air filter.10

[0020] A system according to another aspect of the

present invention includes a container and a decontamination

device. The container is configured to hold an air filter

for particle removal. The decontamination device is

configured to release gas containing peracetic acid into the15

container such that the gas reaches the air filter and not

release mist containing peracetic acid into the container.

[0021] According to this system, gas containing

peracetic acid is released by the decontamination device

toward the air filter in the container, and thus it is20

possible to further reduce the likelihood of the air filter

becoming wet, compared to a case where mist containing

peracetic acid is released.

Advantageous Effects of Invention25

[0022] According to the present invention, it is

possible to provide a decontamination device that can inhibit



7

a fibrous air filter from becoming wet when the air filter

is decontaminated by peracetic acid.

Brief Description of Drawings

[0023] FIG. 1 is a diagram illustrating an overview of5

a system.

FIG. 2 is a schematic diagram showing a front view of

a decontamination device according to Embodiment 1.

FIG. 3 is a schematic diagram showing a cross-section

taken along III-III in FIG. 2.10

FIG. 4 is a diagram showing a state of the system

during decontamination.

FIG. 5 is a flowchart showing a procedure of

decontamination in the system.

FIG. 6 is a schematic diagram showing a front view of15

a decontamination device according to Embodiment 2.

FIG. 7 is a schematic diagram showing a cross-section

taken along VII-VII in FIG. 6.

FIG. 8 is a diagram showing a schematic configuration

of a decontamination device according to Embodiment 3.20

FIG. 9 is a schematic diagram showing an experimental

device in Experiment 1.

FIG. 10 is a schematic diagram showing an experimental

device in Experiment 2.

FIG. 11 is a schematic diagram showing an experimental25

environment in Experiment 3.
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Description of Embodiments

[0024] Hereinafter, embodiments of the present

invention will be described in detail with reference to the

drawings. Note that, in the drawings, identical or

corresponding portions have been assigned the same reference5

numerals, and their explanation is not repeated.

[0025] 1. Embodiment 1

1-1. Overview of system

FIG. 1 is a diagram illustrating an overview of a

system 10 according to this embodiment. As shown in FIG. 1,10

the system 10 includes a safety cabinet 100 and a

decontamination device 200.

[0026] The safety cabinet 100 is a box-shaped

experimental facility for suppressing biohazards. An

experimenter inserts his/her hands into a workspace S1 and15

conducts experiments using a biological material, for

example. The pressure of the workspace S1 is kept at

negative pressure in the safety cabinet 100. That is, in

the safety cabinet 100, the diffusion of a biological

material disposed in the workspace S1 toward the experimenter20

is suppressed, for example.

[0027] The safety cabinet 100 includes a fan 110, HEPA

(High Efficiency Particulate Air) filters 120 and 130, and

a shutter 140. During an experiment, the operation of the

fan 110 creates an air flow, and clean air is discharged to25

the outside via the HEPA filter 120, and clean air is

supplied to the workspace S1 via the HEPA filter 130. The
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shutter 140 is configured to be openable and closable.

[0028] The decontamination device 200 is a device for

decontaminating (bio-decontaminating) the HEPA filters 120

and 130 disposed in the safety cabinet 100 after the safety

cabinet 100 has been used. The decontamination device 2005

is disposed in the workspace S1 after the safety cabinet 100

has been used, for example. The decontamination device 200

is configured to decontaminate the HEPA filters 120 and 130

by releasing gaseous peracetic acid into the workspace S1.

The reasons why the decontamination device 200 releases10

gaseous peracetic acid for decontaminating the HEPA filters

120 and 130 will be described below.

[0029] If mist-like peracetic acid is released by the

decontamination device 200, the HEPA filters 120 and 130 may

become wet depending on the humidity inside the safety15

cabinet 100. If the HEPA filters 120 and 130 become wet and

the dust collected by the fibrous HEPA filters 120 and 130

absorbs moisture, the dust may solidify in a state in which

the dust forms a film between fibers when the HEPA filters

120 and 130 are dry. As a result, the pressure loss of the20

HEPA filters 120 and 130 may increase. If the pressure loss

increases, the HEPA filters 120 and 130 may burst, for

example.

[0030] In view of this, with the system 10, the

decontamination device 200 releases only gaseous peracetic25

acid into the workspace S1, thereby decontaminating the HEPA

filters 120 and 130. According to the decontamination device
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200, only the gas containing peracetic acid is released

toward the HEPA filters 120 and 130, and thus it is possible

to further reduce the likelihood of the HEPA filters 120 and

130 becoming wet, compared to a case where mist containing

peracetic acid is released. That is, according to this5

decontamination device 200, the HEPA filters 120 and 130 are

less likely to become wet, and thus it is possible to reduce

the likelihood of the dust collected by the fibrous HEPA

filters 120 and 130 solidifying in a state in which the dust

forms a film between fibers and the pressure loss of the10

HEPA filters 120 and 130 is increased.

[0031] The following describes a configuration of the

decontamination device 200 in detail, and describes a

decontamination procedure performed in the safety cabinet

100.15

[0032] 1-2. Configuration of decontamination device

FIG. 2 is a schematic diagram showing a front view of

the decontamination device 200. FIG. 3 is a schematic

diagram showing a cross-section taken along III-III in FIG.

2. As shown in FIGS. 2 and 3, the decontamination device20

200 includes a housing 210, a tray 220, a porous member 230,

and a fan 240.

[0033] The housing 210 has a quadrangular prism shape

in which a cavity (fluid flow channel) is formed inside the

housing 210. The housing 210 is composed of resin or metal,25

for example. An opening portion O1 is formed in a front

surface of the housing 210, and an opening portion O2 is
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formed in a back surface of the housing 210. The tray 220,

the porous member 230, and the fan 240 are disposed on the

flow channel formed inside the housing 210.

[0034] The tray 220 is configured to store a liquid

chemical agent containing peracetic acid (also referred to5

as a “peracetic acid-based decontamination agent”

hereinafter).

[0035] The porous member 230 need only be made wet due

to the liquid chemical agent (chemical solution) containing

peracetic acid. In this embodiment, the porous member 23010

is disposed in the tray 220 that stores the chemical solution,

and thus the porous member 230 is made wet due to the chemical

solution. Note that a method for making the porous member

230 wet is not limited thereto, and the porous member 230

may be made wet by the chemical solution by applying the15

chemical solution to the porous member 230 from above the

porous member 230, for example.

[0036] Note that the structure and members of the porous

member 230 are not particularly limited as long as the porous

member 230 is made wet by the liquid chemical agent20

containing peracetic acid and the porous member 230 can

efficiently gasify the chemical agent by allowing air to

pass therethrough. The porous member 230 may be formed by

processing a sheet-shaped member such as a woven fabric, a

knitted fabric, a non-woven fabric, or a film into a pleat25

shape or a corrugated shape, for example. A woven fabric,

a knitted fabric, a non-woven fabric, a film, or the like
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may contain a porous material such as diatomaceous earth or

zeolite. The porous member 230 is disposed in the tray 220.

The porous member 230 sucks up the peracetic acid-based

decontamination agent in the tray 220 through capillary

action. That is, the porous member 230 is impregnated with5

the peracetic acid-based decontamination agent.

[0037] The fan 240 is configured to generate air that

flows from the upstream side to the downstream side. Various

known fans (blowers) can be adopted as the fan 240. The fan

240 is disposed on the upstream side relative to the porous10

member 230. That is, when the fan 240 operates, air that

flows to the porous member 230 is generated, and only the

gas containing peracetic acid is released from the porous

member 230 toward the opening portion O1.

[0038] 1-3. Decontamination procedure15

FIG. 4 is a diagram showing a state of the system 10

during decontamination. As shown in FIG. 4, during the

decontamination of the system 10, the inside of the safety

cabinet 100 is sealed or semi-sealed by seal members 141 and

142. Accordingly, leakage of peracetic acid gas to the20

outside of the safety cabinet 100 is suppressed, and thus

the gas concentration in the safety cabinet 100 can be

increased. Also, it is known that, through experimentation,

even if sealing is realized by the seal member 141, the

peracetic acid gas concentration above the HEPA filter 12025

is sufficiently increased during decontamination.

[0039] FIG. 5 is a flowchart showing a procedure of
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decontamination in the system 10. The processing shown in

this flowchart is performed by an experimenter after the

experimenter has used the safety cabinet 100, for example.

[0040] Referring to FIG. 5, the experimenter disposes

the decontamination device 200 in the workspace S1 of the5

safety cabinet 100 (step S100). The experimenter causes the

decontamination device 200 to start the decontamination of

the HEPA filters 120 and 130 by operating the decontamination

device 200 (step S110). Note that decontamination performed

by the decontamination device 200 may be automatically10

started according to a timer setting or a setting made by a

decontamination program, or may be started based on operation

of a switch attached to a main body of the decontamination

device or a switch provided outside the workspace S1.

[0041] The experimenter determines whether or not15

decontamination is complete (step S120), and if it is

determined that decontamination has been completed (YES in

step S120), the experimenter takes out the decontamination

device 200 from the workspace S1 and completes the processing.

[0042] 1-4. Characteristics20

As described above, according to the decontamination

device 200, only the gas containing peracetic acid is

released toward the HEPA filters 120 and 130, and thus it is

possible to further reduce the likelihood of the HEPA filters

120 and 130 becoming wet, compared to a case where mist25

containing peracetic acid is released. That is, according

to this decontamination device 200, the HEPA filters 120 and
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130 are less likely to become wet, and thus it is possible

to reduce the likelihood of the dust collected by the fibrous

HEPA filters 120 and 130 solidifying in a state in which the

dust forms a film between fibers and the pressure loss of

the HEPA filters 120 and 130 is increased.5

[0043] In particular, in the decontamination device 200,

the fan 240 blows air toward the porous member 230, and thus

only the gas containing peracetic acid is released from the

porous member 230 toward the opening portion O1. Therefore,

according to the decontamination device 200, only the gas10

containing peracetic acid is released toward the HEPA filters

120 and 130, and thus it is possible to further reduce the

likelihood of the HEPA filters 120 and 130 becoming wet,

compared to a case where mist containing peracetic acid is

released.15

[0044] 2. Embodiment 2

In Embodiment 1 described above, gaseous peracetic

acid is released by the decontamination device 200. In this

Embodiment 2, gaseous peracetic acid is released by a

decontamination device 200A. The following mainly describes20

portions that are different from those in Embodiment 1.

[0045] 2-1. Configuration of decontamination device

FIG. 6 is a schematic diagram showing a front view of

the decontamination device 200A. FIG. 7 is a schematic

diagram showing a cross-section taken along VII-VII in FIG.25

6. As shown in FIGS. 6 and 7, the decontamination device

200A includes a housing 210A, a fan 240A, a mist generation
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device 250A, and a mist adsorption filter 260A.

[0046] The housing 210A has a quadrangular prism shape

in which a cavity (fluid flow channel) is formed inside the

housing 210A. The housing 210A is composed of resin or metal,

for example. An opening portion O1A is formed in a front5

surface of the housing 210A, and an opening portion O2A is

formed in a back surface of the housing 210A. The fan 240A,

the mist generation device 250A, and the mist adsorption

filter 260A are disposed on the flow channel formed in the

housing 210A.10

[0047] The fan 240A is configured to generate air that

flows from the upstream side to the downstream side. Various

known fans (blowers) can be adopted as the fan 240A.

[0048] The mist generation device 250A is configured to

generate mist-like peracetic acid using a peracetic acid-15

based decontamination agent. Examples of a method for

generating mist include an ultrasonic atomization method and

a spraying method, and either one of them may be used. The

mist generation device 250A is disposed on the downstream

side relative to the fan 240A. That is, when the fan 240A20

and the mist generation device 250A operate, air carrying

mist-like peracetic acid, which is generated by the mist

generation device 250A, flows toward the mist adsorption

filter 260A.

[0049] The mist adsorption filter 260A is disposed on25

the downstream side relative to the mist generation device

250A, and is configured to adsorb mist, which is generated
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by the mist generation device 250A. That is, in the

decontamination device 200A, mist generated by the mist

generation device 250A is adsorbed and vaporized by the mist

adsorption filter 260A, and only the gas containing peracetic

acid is released from the opening portion O1A.5

[0050] 2-2. Characteristics

As described above, according to the decontamination

device 200A, only the gas containing peracetic acid is

released toward the HEPA filters 120 and 130, and thus it is

possible to further reduce the likelihood of the HEPA filters10

120 and 130 becoming wet, compared to a case where mist

containing peracetic acid is released. That is, according

to this decontamination device 200A, the HEPA filters 120

and 130 are less likely to become wet, and thus it is possible

to reduce the likelihood of the dust collected by the HEPA15

filters 120 and 130 for particle removal solidifying in a

state in which the dust forms a film between fibers and the

pressure loss of the HEPA filters 120 and 130 is increased.

[0051] In particular, in the decontamination device

200A, mist generated by the mist generation device 250A is20

removed by the mist adsorption filter 260A, and only the gas

containing peracetic acid is released from the opening

portion O1A. Therefore, according to the decontamination

device 200A, only the gas containing peracetic acid is

released toward the HEPA filters 120 and 130, and thus it is25

possible to further reduce the likelihood of the HEPA filters

120 and 130 becoming wet, compared to a case where mist
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containing peracetic acid is released to the HEPA filters

120 and 130.

[0052] It is more preferable that the mist adsorption

filter 260A can adsorb mist and vaporize the adsorbed mist.

Examples of the mist adsorption filter 260A include a filter5

obtained by forming a sheet-shaped member such as a woven

fabric, a knitted fabric, or a non-woven fabric into a pleat

shape. Examples of the material of the mist adsorption

filter 260A include glass, resin, and cellulose, and resin

and cellulose that have strength and resistance to bursting10

are preferable. In terms of the performance of the mist

adsorption filter 260A, ULPA (Ultra Low Penetration Air)

filters, HEPA filters, and medium efficiency penetration air

filters are conceivable, and medium efficiency penetration

air filters are more preferable in consideration of an15

improvement in the initial pressure loss and a pressure loss

due to mist adhesion.

[0053] Note that, if an ultrasonic method is adopted as

the method for generating mist, the decontamination agent

may be heated by a vibrator because the decontamination agent20

is atomized as a result of the vibrator vibrating. When the

decontamination agent is heated, the decomposition of

peracetic acid is facilitated. Also, if the decontamination

agent is heated, the temperature inside the safety cabinet

100 increases, and the difference between the room25

temperature and the temperature inside the safety cabinet

100 increases, the difference therebetween causing dew
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condensation.

[0054] 3. Embodiment 3

In Embodiments 1 and 2 described above, gaseous

peracetic acid is released respectively by the

decontamination devices 200 and 200A. In this Embodiment 3,5

gaseous peracetic acid is released by a decontamination

device 200B. The following mainly describes portions that

are different from those in Embodiments 1 and 2.

[0055] 3-1. Configuration of decontamination device

FIG. 8 is a diagram showing a schematic configuration10

of the decontamination device 200B according to Embodiment

3. As shown in FIG. 8, the decontamination device 200B

includes a housing 210B and a fan 240B.

[0056] The housing 210B is composed of a material such

as metal or resin that is not corroded by a decontamination15

agent, and is configured to store a decontamination agent

112. The decontamination agent is an aqueous solution

containing peracetic acid. A fan 240B is provided above the

housing 210B.

[0057] The fan 240B is configured to generate an air20

flow that flows from the outside toward the inside of the

housing 210B and an air flow that flows from the inside

toward the outside of the housing 210B, through rotation.

Due to the rotation of the fan 240B, peracetic acid gas

generated through evaporation of the decontamination agent25

is released to the outside of the housing 210B. In the

decontamination device 200B, only the peracetic acid gas,
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which is generated through the evaporation of the

decontamination agent, is released to the outside of the

housing 210B, and thus no mist containing peracetic acid is

released.

[0058] 3-2. Characteristics5

As described above, according to the decontamination

device 200B, only the gas containing peracetic acid is

released toward the HEPA filters 120 and 130, and thus it is

possible to further reduce the likelihood of the HEPA filters

120 and 130 becoming wet, compared to a case where mist10

containing peracetic acid is released. That is, according

to this decontamination device 200A, the HEPA filters 120

and 130 are less likely to become wet, and thus it is possible

to reduce the likelihood of the dust collected by the HEPA

filters 120 and 130 for particle removal solidifying in a15

state in which the dust forms a film between fibers and the

pressure loss of the HEPA filters 120 and 130 is increased.

[0059] In particular, in the decontamination device

200B, the decontamination agent is not heated and peracetic

acid gas is released. Therefore, according to the20

decontamination device 200B, the difference between the

temperature inside the safety cabinet 100 and the room

temperature does not increase due to the decontamination

agent being heated, and dew condensation is less likely to

occur in the safety cabinet 100.25

[0060] 4. Variations

Although Embodiments 1 to 3 have been described above,
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the present invention is not limited to Embodiments 1 to 3

described above, and various modifications can be made

without departing from the gist of the invention.

Hereinafter, variations will be described. However, the

following variations can be combined as appropriate.5

[0061] (4-1)

Air filters to be decontaminated are the HEPA filters

120 and 130 in Embodiments 1 to 3 described above. However,

air filters to be decontaminated are not limited thereto.

Air filters to be decontaminated may be medium efficiency10

penetration air filters and ULPA filters, for example.

[0062] (4-2）

Also, the container that holds an air filter to be

decontaminated is the safety cabinet 100 in Embodiments 1 to

3 described above. However, the container that holds an air15

filter to be decontaminated is not limited thereto. The

container that holds an air filter to be decontaminated may

be any container as long as it can accommodate the air filter,

which is to be decontaminated, inside thereof, for example.

Also, the container that holds an air filter to be20

decontaminated may be sealed or semi-sealed. That is, the

degree of sealing of the container may be to a degree such

that there is no extreme decrease in the concentration of

peracetic acid gas due to leakage of peracetic acid gas.

The container may be an isolator device, an incubator, a25

centrifugal separator, a pass box, a storage cabinet, an air

conditioner, or a duct, for example.
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[0063] (4-3)

Also, it is preferable that the peracetic acid-based

decontamination agent is not heated in Embodiments 1 to 3

described above. Furthermore, it is preferable that the

peracetic acid-based decontamination agent does not come5

into contact with a heating element. In a method in which

the peracetic acid-based decontamination agent is not heated,

when the temperature of a decontamination environment is low,

the amount of gas generated is extremely reduced. Therefore,

the temperature of the decontamination environment is10

preferably 10°C or higher, and more preferably 15°C or higher.

When the temperature is maintained, the temperature inside

the container to be decontaminated and the temperature inside

the space (a room or the like) in which the container is

disposed are preferably kept at substantially the same15

temperature. On the other hand, it is known that, when the

peracetic acid-based decontamination agent is heated to 40°C

or higher, the decomposition of peracetic acid is facilitated.

That is, by keeping the peracetic acid-based decontamination

agent at a temperature less than 40°C, the decomposition of20

peracetic acid can be suppressed. Also, by keeping the

temperature of the peracetic acid-based decontamination

agent at about room temperature, it is possible to suppress

the likelihood of dew condensation occurring in the vicinity

of the chemical agent.25

[0064] (4-4)

Also, in Embodiments 1 and 2 described above, the
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decontamination devices 200 and 200A may be configured to

stop the release of gaseous peracetic acid when the humidity

inside the safety cabinet 100 reaches a predetermined value.

That is, the decontamination devices 200 and 200A may be

configured to determine whether or not gaseous peracetic5

acid can be released in accordance with the output of a

humidity sensor for detecting the humidity inside the safety

cabinet 100. The above-described predetermined value is

RH95% or less, for example.

[0065] (4-5)10

The decontamination device 200A includes the HEPA

filter 260A in Embodiment 2 described above. However, the

decontamination device 200A may include a medium efficiency

penetration air filter or an ULPA filter instead of the HEPA

filter 260A, for example. Also, the materials of these15

filters may be glass, synthetic fibers, cellulose, or the

like.

[0066] 5. Experiments

The following experiments were conducted in order to

confirm the effects of the present invention. The following20

describes the content of the experiments and the results of

the experiments.

[0067] 5-1. Experiment 1

FIG. 9 is a schematic diagram showing an experimental

device according to Experiment 1. Referring to FIG. 9, a25

HEPA filter with a side of 305 mm was installed in a duct

with an opening of 275 mm. About 10 ml of Actril (peracetic
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acid-based disinfectant) manufactured by Mar Cor

Purafication Inc. was introduced into a Petri dish with an

inner diameter of about 50 mm (having an area of about 20

cm2), the Petri dish was disposed on a net disposed above a

HEPA filter, and a BI (Biological Indicator) of the bacteria5

species G. stearothermophilus with a bacterial count of 106

was disposed below the HEPA filter. The Petri dish and the

BI were left in this state for 12 hours, and then the BI was

collected. The collected BI was cultured, and the death of

BI was confirmed. Because the BI died out and the completion10

of decontamination was confirmed, it was estimated that

decontamination of the HEPA filter was also completed.

Through Experiment 1, it was confirmed that the HEPA filter

can be decontaminated by gaseous peracetic acid.

[0068] 5-2. Experiment 215

FIG. 10 is a schematic diagram showing an experimental

device according to Experiment 2. Referring to FIG. 10, a

duct for housing the HEPA filter and the fan, a pressure

loss meter for measuring the pressure loss of the HEPA filter,

and a decontamination device were disposed in a semi-sealed20

container. When the decontamination device released mist-

like peracetic acid, the pressure loss of the HEPA filter

rapidly increased. On the other hand, when the

decontamination device released gaseous peracetic acid, the

pressure of the HEPA filter did not increase rapidly (the25

pressure increased by only a few pascals accompanying an

increase in humidity). Through Experiment 2, it was
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confirmed that, as a result of the decontamination device

releasing gaseous peracetic acid, it is possible to suppress

an increase in the pressure loss of the HEPA filter to be

decontaminated.

[0069] 5-3. Experiment 35

FIG. 11 is a schematic diagram showing an experimental

environment in Experiment 3. As shown in FIG. 11, the

decontamination device 200B was used in Experiment 3. 1 L

of MINNCARE 10% diluted solution was used as the

decontamination agent. Three BIs were each disposed in the10

safety cabinet 100 and above the HEPA filter 120. HMV-091

(with a bacterial count of 106) available from MesaLabs was

used as the BIs. During decontamination, the operation in

which the fan 110 inside the safety cabinet 100 was operated

for 5 minutes and was stopped for 15 minutes was repeated in15

a state in which the fan 240B of the decontamination device

200B was regularly operated. The decontamination time was

five hours from the start of decontamination. The collected

BIs were cultured, and the death of all of the BIs was

confirmed. Because the BIs died out and the completion of20

decontamination was confirmed, it was estimated that

decontamination of the HEPA filters 120 and 130 was also

completed.

List of Reference Numerals25

[0070] 10 System

100 Safety cabinet
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110, 240, 240A, 240B Fan (blower)

120, 130 HEPA filter

260A Mist adsorption filter

140 Shutter

141, 142 Seal member5

200, 200A, 200B Decontamination device

210, 210A, 210B Housing

220 Tray

230 Porous member

250A Mist generation device (mist generator)10

O1, O2, O1A, O2A Opening portion

S1 Workspace
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comprising:

a storage body configured to store a chemical solution

containing peracetic acid; and

a blower configured to blow air to the gas generated

though evaporation of peracetic acid stored in the storage5

body;

wherein the gas to which the air has been blown by the

blower reaches the air filter.

6. The decontamination device according to claim 1,10

comprising:

a housing provided with a fluid flow channel therein

and an opening portion formed on the downstream side of the

fluid flow channel;

a mist generator that is disposed on the flow channel15

and is configured to generate mist containing peracetic acid;

a mist adsorption filter that is disposed on the

downstream side of the flow channel relative to the mist

generator and is configured to adsorb the mist; and

a blower disposed on the flow channel.20

7. A system comprising:

a container configured to hold an air filter for

particle removal; and

a decontamination device configured to release gas25

containing peracetic acid into the container such that the

gas reaches the air filter and not release mist containing
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peracetic acid into the container.
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CLAIMS 

1. A decontamination device configured to decontaminate 

an air filter for particle removal,  

the air filter is a HEPA or ULPA filter,  5 

the HEPA or ULPA filter is held by a container and is 

used to remove particles in the container, 

the decontamination device being configured to release 

gas containing peracetic acid into the container such that 

the gas reaches the HEPA or ULPA filter and not release mist 10 

containing peracetic acid into the container, 

wherein the gas is generated without heating a chemical 

agent containing peracetic acid, 

the decontamination device comprising: 

a container for the chemical agent containing 15 

peracetic acid; and  

a blower configured to blow air to the gas generated 

by the evaporation of peracetic acid contained in the 

housing; 

wherein the gas to which the air has been blown by the 20 

blower reaches the HEPA or ULPA filter. 

2. A decontamination device configured to decontaminate 

an air filter for particle removal, 

the air filter is a HEPA or ULPA filter, 25 

the HEPA or ULPA filter is held by a container and is 

used to 
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remove particles in the container, 

the decontamination device being configured to release 

gas containing peracetic acid into the container such that 

the gas reaches the HEPA or ULPA filter and not release mist 

containing peracetic acid into the container, 5 

wherein the gas is generated without heating a chemical 

agent containing peracetic acid,  

the decontamination device comprising: 

a tray containing the chemical agent containing 

peracetic acid; 10 

a porous member configured to suck up the chemical 

agent in the tray by capillary action; 

a housing provided with a fluid flow channel therein 

and an opening portion formed on the downstream side of the 

fluid flow channel; and 15 

a blower disposed on the flow channel; 

wherein the porous member is disposed on the flow 

channel. 

3. A system comprising: 20 

an air filter for particle removal and  

a container configured to hold an air filter, and  

a decontamination device configured to decontaminate 

said air filter, 

the decontamination device being configured to release 25 

gas containing peracetic acid into the container such that 

the gas reaches the air filter and not release mist 
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containing peracetic acid into the container,  

wherein the gas is generated without heating a chemical 

agent containing peracetic acid, 

the decontamination device comprising: 

a storage body configured to store the chemical agent 5 

containing peracetic acid; and 

a blower configured to blow air to the gas generated 

though evaporation of peracetic acid stored in the storage 

body; 

wherein the gas to which the air has been blown by the 10 

blower reaches the air filter. 

4.  A system comprising: 

an air filter for particle removal and 

a container configured to hold said air filter, and 15 

a decontamination device configured to decontaminate 

said air filter, 

the decontamination device being configured to release 

gas containing peracetic acid into the container such that 

the gas reaches the air filter and not release mist 20 

containing peracetic acid into the container, 

wherein the gas is generated without heating a chemical 

agent containing peracetic acid, 

the decontamination device comprising: 

a tray containing the chemical agent containing 25 

peracetic acid; 
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a porous member configured to suck up the chemical 

agent in the tray by capillary action; 

a housing provided with a fluid flow channel therein 

and an opening portion formed on the downstream side of the 

fluid flow channel; and 5 

a blower disposed on the flow channel; 

wherein the porous member is disposed on the flow 

channel. 


