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DESCRI PTI ON
DECONTAM NATI ON DEVI CE AND SYSTEM

Technical Field
[ 0001] The pr esent i nvention rel ates to a

decontam nati on device and a system

Background Art

[ 0002] Patent Literature 1 discloses a decontam nation
devi ce for decontam nating the inside of a biosafety cabinet.
This decontam nation device atomzes a peracetic acid
di sinfectant and further gasifies the resulting peracetic
acid disinfectant, and circulates the gasified peracetic
acid in the biosafety cabinet. Accordingly, a HEPA (Hi gh
Efficiency Particulate Air) filter disposed in the biosafety

cabi net is decontanm nated (see Patent Literature 1).

Citation List
Patent Literature

[ 0003] Patent Literature 1. JP 2016-22144A

Summary of Invention

Techni cal Probl em

[ 0004] However, the peracetic acid disinfectant is
tenporarily atom zed in the decontam nati on devi ce di scl osed
in Patent Literature 1 above, and thus not only gaseous

peracetic acid but also mst-like peracetic acid nay
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circulate in the biosafety cabinet depending on the
tenperature and humdity inside the biosafety cabinet. |If
mst-like peracetic acid is circulated, an air filter for
particle renmoval (e.g., a HEPA filter) disposed in the
bi osaf ety cabi net may becone wet, for exanple. |If the air
filter for particle renoval becone wet and dust coll ected by
the air filter for particle renoval absorbs noisture, when
the air filter dries, the dust may be solidified in a state
in which the dust forns a filmbetween fibers. As a result,
a pressure loss of the air filter may increase.

[ 0005] The present invention was nade in order to
resol ve such issues, and it is an object thereof to provide
a decontam nation device and a system that can inhibit an
air filter for particle renoval from becom ng wet when the

air filter is decontam nated by peracetic acid.

Solution to Probl em

[ 0006] A decontam nation device according to an aspect
of the present invention is configured to decontam nate an
air filter for particle renoval. This decontam nation
device is configured to release gas containing peracetic
acid such that the gas reaches the air filter and not rel ease
m st contai ning peracetic acid.

[ 0007] According to this decontam nation device, gas
contai ning peracetic acid is released toward the air filter
and mst is not released, and thus it is possible to further

reduce the Ilikelihood of the air filter becomng wet,
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conpared to a case where m st containing peracetic acid is
rel eased. That is, according to this decontam nati on devi ce,
the likelihood of the air filter becomng wet is reduced,

and thus it is possible to reduce the I|ikelihood of dust

collected by the air filter for particle renoval being
solidified in a state in which the dust forns a fil mbetween
fibers and a pressure loss of the air filter is increased.

[ 0008] In the decontam nation device, the gas may be
generated wthout heating a chemcal agent containing
peracetic acid.

[ 0009] According to this decontam nation device, it is
possi bl e to suppress deconposition of peracetic acid because
the chem cal agent containing peracetic acid is not heat ed.

Al so, according to this decontam nation device, the
tenperature of the chem cal agent containing peracetic acid
is kept at about the sanme tenperature as the tenperature
I nside the space where the air filter to be decontam nated
i s di sposed, and thus it is possible to reduce the |ikelihood
of dew condensation occurring in the space.

[ 0010] The decontam nation device mnmay include a
peracetic acid gas generation portion configured to store a
chem cal solution containing peracetic acid, and if the
chem cal solution is stored in the peracetic acid gas
generation portion, the surface area of the chem cal sol ution
may be 20 cn? or nore.

[ 0011] Thi s decontam nation device need only generate

peracetic acid gas from the chem cal solution containing
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peracetic acid. A nmethod for generating peracetic acid gas
may be a nethod in which the chem cal solution is introduced
into a container having a sufficiently wi de opening so as to
generate peracetic acid gas. Also, in a nethod for diffusing
peracetic acid gas, gas may be diffused through natura
diffusion or air may be blown by a blower, and for exanple,
air may be diffused by a blower provided in a sealed
cont ai ner.

[0012] The decontam nation device nmay include a porous
menber inpregnated with the chem cal solution containing
peracetic acid.

[ 0013] The decontani nati on device may be configured to
generate gas from the porous nenber inpregnated with the
chem cal agent containing peracetic acid. In the nethod for
di ffusing peracetic acid gas, gas may be diffused through
natural diffusion or air may be blown by a blower, and for
exanple, air nmay be diffused by a blower provided in the
seal ed cont ai ner.

[ 0014] The decontam nation device nmay further include:
a housing provided with a fluid fl ow channel therein and an
openi ng portion fornmed on the downstream side of the fluid
fl ow channel ; and a bl ower disposed on the flow channel; in
whi ch t he porous nenber may be di sposed on the fl ow channel.
[ 0015] Wth this decontam nati on device, as a result of
the bl ower blowing air toward the porous nenber i npregnated
with the chem cal agent, gas containing peracetic acid is

rel eased fromthe porous nenber toward the opening portion.
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Therefore, according to this decontam nation 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 becom ng wet, conpared to a case where m st
cont ai ni ng peracetic acid is rel eased.

[ 0016] The decontam nation device may include: a
storage body configured to store the chem cal solution
contai ning peracetic acid; and a bl ower configured to bl ow
air to the gas generated through evaporation of peracetic
acid stored in the storage body; in which the gas to which
the air has been bl own by the bl ower nmay reach the air filter.
[ 0017] Wth this decontam nation device, gas is
rel eased as a result of the blower blowng air toward the
gas contai ning peracetic acid. Therefore, according to this
decontam nati on device, gas containing peracetic acid is
rel eased toward the air filter, and thus it is possible to
further reduce the likelihood of the air filter becom ng wet,
conpared to a case where m st containing peracetic acid is
rel eased.

[ 0018] The decontam nation device may include: a
housi ng provided with a fluid flow channel therein and an
openi ng portion fornmed on the downstream side of the fluid
fl ow channel; a mi st generator that is disposed on the flow
channel and is configured to generate m st containing
peracetic acid; a m st adsorption filter that is disposed on
t he downstream si de of the flow channel relative to the m st

generator and is configured to adsorb the m st; and a bl ower
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di sposed on the flow channel.

[ 0019] Wth this decontam nation device, m st generated
in the mst generator is renoved through a m st renoval
filter, and gas containing peracetic acid is released from
the opening portion. Therefore, according to this
decontam nati on device, gas containing peracetic acid is
rel eased toward the air filter, and thus it is possible to
further reduce the likelihood of the air filter becom ng wet,
conpared to a case where m st containing peracetic acid is
rel eased toward the air filter

[ 0020] A system according to another aspect of the
present invention includes a container and a decont am nati on
device. The container is configured to hold an air filter
for particle renoval. The decontami nation device is
configured to rel ease gas contai ning peracetic acid into the
cont ai ner such that the gas reaches the air filter and not
rel ease m st containing peracetic acid into the container.

[ 0021] According to this system gas containing
peracetic acid is released by the decontam nation device
toward the air filter in the container, and thus it is
possible to further reduce the |ikelihood of the air filter
becom ng wet, conpared to a case where mst containing

peracetic acid is rel eased.

Advant ageous Effects of Invention
[ 0022] According to the present invention, it s

possi bl e to provi de a decont am nati on devi ce that can i nhibit
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a fibrous air filter from becom ng wet when the air filter

I s decontam nated by peracetic acid.

Brief Description of Draw ngs
[ 0023] FIG 1 is a diagramillustrating an overvi ew of
a system

FIG 2 is a schematic diagram showi ng a front view of
a decontam nati on device according to Enbodi mnent 1.

FIG 3 is a schematic diagram showi ng a cross-section
taken along II1-111 in FIG 2.

FIG 4 is a diagram showing a state of the system
duri ng decont am nati on.

FIG 5 is a flowhart showing a procedure of
decontami nation in the system

FIG 6 is a schematic diagram showi ng a front view of
a decontam nati on device according to Enbodi ment 2.

FIG 7 is a schematic diagram showi ng a cross-section
taken along VI1-VIl in FIG 6.

FIG 8 is a diagram showi ng a schematic configuration
of a decontam nation device accordi ng to Enbodi nent 3.

FIG 9 is a schematic diagram showi ng an experi nent al
device in Experinent 1.

FIG 10 is a schematic di agram showi ng an experi nent al
devi ce in Experinent 2.

FIG 11 is a schematic di agram showi ng an experi nent al

envi ronment in Experinment 3.
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Description of Enbodi nents

[ 0024] Her ei nafter, enbodi nent s of t he present
invention will be described in detail with reference to the
dr awi ngs. Note that, in the drawings, identical or

correspondi ng portions have been assi gned the sane reference
nuneral s, and their explanation is not repeated.
[ 0025] 1. Enbodi nent 1

1-1. Overview of system

FIG 1 is a diagram illustrating an overview of a
system 10 according to this enbodi nent. As shown in FIG 1,
the system 10 includes a safety cabinet 100 and a
decont am nati on devi ce 200.
[ 0026] The safety cabinet 100 is a box-shaped
experinmental facility for suppressing biohazards. An
experinmenter inserts his/her hands into a workspace S1 and
conducts experinents wusing a biological material, for
exanpl e. 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
mat eri al di sposed i n the workspace S1 toward the experi nenter
I s suppressed, for exanple.
[ 0027] The safety cabinet 100 includes a fan 110, HEPA
(High Efficiency Particulate Air) filters 120 and 130, and
a shutter 140. During an experinment, the operation of the
fan 110 creates an air flow, and clean air is discharged to
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 cl osabl e.

[ 0028] The decontam nation device 200 is a device for
decontam nating (bio-decontam nating) the HEPA filters 120
and 130 disposed in the safety cabinet 100 after the safety
cabi net 100 has been used. The decontam nation device 200
I's disposed in the workspace S1 after the safety cabinet 100
has been used, for exanple. The decontam nation device 200
is configured to decontam nate the HEPA filters 120 and 130
by rel easi ng gaseous peracetic acid into the workspace S1.
The reasons why the decontam nation device 200 releases
gaseous peracetic acid for decontam nating the HEPA filters
120 and 130 will be described bel ow.

[ 0029] If mst-like peracetic acid is released by the
decont am nati on devi ce 200, the HEPA filters 120 and 130 may
become wet depending on the humdity inside the safety
cabi net 100. If the HEPA filters 120 and 130 becone wet and
the dust collected by the fibrous HEPA filters 120 and 130
absorbs noisture, the dust may solidify in a state in which
the dust forns a film between fibers when the HEPA filters
120 and 130 are dry. As a result, the pressure |oss of the
HEPA filters 120 and 130 may increase. |If the pressure |oss
i ncreases, the HEPA filters 120 and 130 nmmy burst, for
exanpl e.

[ 0030] In view of this, with the system 10, the
decont am nati on device 200 rel eases only gaseous peracetic
acid into the workspace Sl1, thereby decontam nating the HEPA

filters 120 and 130. According to the decontam nati on 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 becom ng wet, conpared to a case where m st containing
peracetic acid is released. That is, according to this
decont am nati on device 200, the HEPA filters 120 and 130 are
|l ess likely to becone 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 |oss of the
HEPA filters 120 and 130 is increased.

[ 0031] The follow ng describes a configuration of the
decontam nation device 200 in detail, and describes a

decontam nati on procedure performed in the safety cabinet

100.

[ 0032] 1-2. Configuration of decontam nation device
FIG 2 is a schematic diagram showi ng a front view of

t he decontam nation device 200. FIG 3 is a schematic

di agram showi ng a cross-section taken along Il1-111 in FIG

2. As shown in FIGS. 2 and 3, the decontam nation device
200 i ncludes a housing 210, a tray 220, a porous nenber 230,
and a fan 240.

[ 0033] The housing 210 has a quadrangul ar prism shape
in which a cavity (fluid flow channel) is forned inside the
housi ng 210. The housi ng 210 i s conposed of resin or netal,
for exanple. An opening portion OL is formed in a front

surface of the housing 210, and an opening portion O is

10
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formed in a back surface of the housing 210. The tray 220,

the porous nenber 230, and the fan 240 are disposed on the
fl ow channel formed inside the housing 210.

[ 0034] The tray 220 is configured to store a liquid
chem cal agent containing peracetic acid (also referred to
as a “peracetic aci d- based decont am nati on agent”
herei nafter).

[ 0035] The porous nenber 230 need only be nmade wet due
to the liquid chem cal agent (chem cal solution) containing
peracetic acid. In this enbodi nent, the porous nmenber 230
I's disposed inthe tray 220 that stores the chem cal sol ution,
and t hus t he porous nenber 230 i s nade wet due to the chem cal

solution. Note that a nmethod for naking the porous nenber
230 wet is not limted thereto, and the porous nenber 230
may be made wet by the chemi cal solution by applying the
chem cal solution to the porous nenber 230 from above the
porous nenber 230, for exanple.

[ 0036] Not e that the structure and nenbers of the porous
nmenber 230 are not particularly limted as | ong as the porous
menber 230 is made wet by the liquid chem cal agent

contai ning peracetic acid and the porous nenber 230 can
efficiently gasify the chemcal agent by allowing air to
pass therethrough. The porous nenber 230 may be formed by
processi ng a sheet-shaped nenber such as a woven fabric, a
knitted fabric, a non-woven fabric, or a filminto a pleat

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

a knitted fabric, a non-woven fabric, a film or the like

11
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may contain a porous material such as di atomaceous earth or
zeolite. The porous nenber 230 is disposed in the tray 220.
The porous nenber 230 sucks up the peracetic acid-based
decontam nation agent in the tray 220 through capillary
action. That is, the porous nmenber 230 is inpregnated with
the peracetic acid-based decontam nati on agent.
[ 0037] The fan 240 is configured to generate air that
flows fromthe upstreamside to the downstreamsi de. Various
known fans (bl owers) can be adopted as the fan 240. The fan
240 i s disposed on the upstreamside relative to the porous
menber 230. That is, when the fan 240 operates, air that
flows to the porous nenber 230 is generated, and only the
gas containing peracetic acid is released from the porous
menber 230 toward the opening portion OL.
[ 0038] 1-3. Decontam nati on procedure

FIG 4 is a diagram showing a state of the system 10
during decontam nati on. As shown in FIG 4, during the
decontam nati on of the system 10, the inside of the safety
cabinet 100 is seal ed or sem -seal ed by seal nenbers 141 and
142. Accordingly, |eakage of peracetic acid gas to the
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 experinentation,
even if sealing is realized by the seal nenber 141, the
peracetic acid gas concentration above the HEPA filter 120
Is sufficiently increased during decontam nation.

[ 0039] FIG 5 is a flowhart showing a procedure of

12
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decontam nation in the system 10. The processing shown in
this flowhart is perfornmed by an experinenter after the
experinmenter has used the safety cabinet 100, for exanple.
[ 0040] Referring to FIG 5, the experinenter disposes
the decontam nation device 200 in the workspace S1 of the
safety cabinet 100 (step S100). The experinenter causes the
decont am nation device 200 to start the decontam nation of
the HEPAfilters 120 and 130 by operati ng t he decontam nati on
devi ce 200 (step S110). Note that decontam nation perforned
by the decontam nation device 200 may be automatically
started according to a tinmer setting or a setting nade by a
decont am nati on program or may be started based on operation
of a switch attached to a main body of the decontam nation
device or a switch provi ded outside the workspace Sl.
[ 0041] The experinenter determ nes whether or not
decontam nation is conplete (step S120), and if it is
determ ned that decontam nation has been conpleted (YES in
step S120), the experinmenter takes out the decontam nation
devi ce 200 fromthe workspace S1 and conpl etes the processi ng.
[ 0042] 1-4. Characteristics

As descri bed above, according to the decontam nation
device 200, only the gas containing peracetic acid is
rel eased toward the HEPA filters 120 and 130, and thus it is
possible to further reduce the |ikelihood of the HEPAfilters
120 and 130 becoming wet, conpared to a case where m st
containing peracetic acid is released. That is, according

to this decontam nati on devi ce 200, the HEPA filters 120 and

13
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130 are less likely to becone wet, and thus it is possible
to reduce the |ikelihood of the dust collected by the fibrous
HEPA filters 120 and 130 solidifying in a state in which the
dust forns a film between fibers and the pressure |oss of
the HEPA filters 120 and 130 is increased.
[ 0043] In particular, in the decontam nati on devi ce 200,
the fan 240 bl ows air toward the porous nenber 230, and thus
only the gas containing peracetic acid is released fromthe
por ous nmenber 230 toward the opening portion OL. Therefore,
according to the decontam nation device 200, only the gas
containing peracetic acidis released toward the HEPAfilters
120 and 130, and thus it is possible to further reduce the
i kelihood of the HEPA filters 120 and 130 becom ng wet,
conpared to a case where m st containing peracetic acid is
rel eased.
[ 0044] 2. Enbodi nent 2

In Enbodinment 1 described above, gaseous peracetic
acid is released by the decontam nation device 200. In this
Enbodi nent 2, gaseous peracetic acid is released by a
decont am nati on devi ce 200A. The foll owi ng nmainly descri bes
portions that are different fromthose in Enbodi nent 1.
[ 0045] 2-1. Configuration of decontam nation device

FIG 6 is a schematic diagram showi ng a front view of
t he decontam nation device 200A. FIG 7 is a schematic
di agram showi ng a cross-section taken along VII-VI1 in FIG
6. As shown in FIGS. 6 and 7, the decontam nation device

200A includes a housing 210A, a fan 240A, a mi st generation

14
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devi ce 250A, and a mi st adsorption filter 260A.

[ 0046] The housi ng 210A has a quadrangul ar prism shape
in which a cavity (fluid flow channel) is forned inside the
housi ng 210A. The housi ng 210A i s conposed of resin or netal,
for exanple. An opening portion OLA is formed in a front

surface of the housing 210A, and an opening portion QRA is
formed in a back surface of the housing 210A. The fan 240A,

the m st generation device 250A, and the m st adsorption
filter 260A are disposed on the flow channel fornmed in the
housi ng 210A.

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

flows fromthe upstreamside to the downstreamsi de. Various
known fans (blowers) can be adopted as the fan 240A.

[ 0048] The m st generation device 250A is configured to
generate mst-like peracetic acid using a peracetic acid-

based decontam nation agent. Exanples of a nethod for

generating m st include an ultrasoni c atom zati on nethod and
a sprayi ng nethod, and either one of them nay be used. The
m st generation device 250A is disposed on the downstream
side relative to the fan 240A. That is, when the fan 240A
and the m st generation device 250A operate, air carrying
mst-like peracetic acid, which is generated by the m st

generation device 250A, flows toward the m st adsorption
filter 260A.

[ 0049] The mi st adsorption filter 260A is disposed on
the downstream side relative to the m st generation device

250A, and is configured to adsorb mst, which is generated

15
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by the m st generation device 250A That is, in the
decontam nati on device 200A, mst generated by the m st
generation devi ce 250A i s adsorbed and vaporized by the m st
adsorption filter 260A, and only the gas contai ni ng peracetic
acid is released fromthe opening portion OLA
[ 0050] 2-2. Characteristics

As descri bed above, according to the decontam nation
device 200A, only the gas containing peracetic acid is
rel eased toward the HEPA filters 120 and 130, and thus it is
possi bl e to further reduce the |ikelihood of the HEPAfilters
120 and 130 becoming wet, conpared to a case where m st
contai ning peracetic acid is released. That is, according
to this decontam nation device 200A, the HEPA filters 120
and 130 are |l ess likely to beconme wet, and thus it i s possible
to reduce the |ikelihood of the dust collected by the HEPA
filters 120 and 130 for particle renoval solidifying in a
state in which the dust forns a filmbetween fibers and the
pressure | oss of the HEPA filters 120 and 130 is increased.
[ 0051] In particular, in the decontam nation device
200A, m st generated by the m st generation device 250A is
renoved by the m st adsorption filter 260A, and only the gas
containing peracetic acid is released from the opening
portion OLA. Therefore, according to the decontam nation
device 200A, only the gas containing peracetic acid is
rel eased toward the HEPA filters 120 and 130, and thus it is
possible to further reduce the |ikelihood of the HEPAfilters

120 and 130 becoming wet, conpared to a case where m st
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contai ning peracetic acid is released to the HEPA filters
120 and 130.

[ 0052] It is nore preferable that the m st adsorption
filter 260A can adsorb m st and vaporize the adsorbed m st.
Exanpl es of the m st adsorption filter 260A include a filter
obtai ned by form ng a sheet-shaped nenber such as a woven
fabric, a knitted fabric, or a non-woven fabric into a pl eat
shape. Exanples of the material of the m st adsorption
filter 260A include glass, resin, and cellulose, and resin
and cel |l ul ose that have strength and resistance to bursting
are preferable. In terms of the performance of the m st
adsorption filter 260A, ULPA (Utra Low Penetration Air)
filters, HEPA filters, and nmediumefficiency penetration air
filters are conceivable, and nedium efficiency penetration
air filters are nore preferable in consideration of an
i nprovenent in the initial pressure | oss and a pressure | oss
due to m st adhesi on.

[ 0053] Note that, if an ultrasonic nmethod i s adopted as
the nethod for generating mst, the decontam nation agent
may be heated by a vi brator because t he decontam nati on agent
is atom zed as a result of the vibrator vibrating. Wen the
decontam nation agent is heated, the deconposition of
peracetic acid is facilitated. Al so, if the decontam nation
agent is heated, the tenperature inside the safety cabi net
100 increases, and the difference between the room
tenperature and the tenperature inside the safety cabinet

100 increases, the difference therebetween causing dew

17



10

15

20

25

condensat i on.
[ 0054] 3. Enbodi nent 3
In Enbodinents 1 and 2 described above, gaseous
peracetic acid IS rel eased respectively by t he
decont am nati on devi ces 200 and 200A. In this Enbodi nent 3,
gaseous peracetic acid is released by a decontam nation
device 200B. The following nmainly describes portions that
are different fromthose in Enbodinents 1 and 2.
[ 0055] 3-1. Configuration of decontam nation device
FIG 8 is a diagram showi ng a schematic configuration
of the decontam nation device 200B according to Enbodi nent
3. As shown in FIG 8, the decontam nation device 200B
I ncl udes a housing 210B and a fan 240B.
[ 0056] The housing 210B is conposed of a material such
as netal or resin that is not corroded by a decontam nation
agent, and is configured to store a decontam nation agent
112. The decontam nation agent is an aqueous solution
cont ai ni ng peracetic acid. A fan 240B is provi ded above the
housi ng 210B.
[ 0057] The fan 240B is configured to generate an air
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 decontam nation agent
Is released to the outside of the housing 210B. In the

decontam nati on device 200B, only the peracetic acid gas,
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which is generated through the evaporation of the
decontam nation agent, is released to the outside of the
housi ng 210B, and thus no m st containing peracetic acid is
rel eased.
[ 0058] 3-2. Characteristics

As descri bed above, according to the decontam nation
device 200B, only the gas containing peracetic acid is
rel eased toward the HEPA filters 120 and 130, and thus it is
possible to further reduce the |ikelihood of the HEPAfilters
120 and 130 becom ng wet, conpared to a case where m st
containing peracetic acid is released. That is, according
to this decontam nation device 200A, the HEPA filters 120
and 130 are less likely to becone wet, and thus it is possible
to reduce the likelihood of the dust collected by the HEPA
filters 120 and 130 for particle renoval solidifying in a
state in which the dust forns a filmbetween fibers and the
pressure | oss of the HEPA filters 120 and 130 is increased.
[ 0059] In particular, in the decontam nation device
200B, the decontam nation agent is not heated and peracetic
acid gas is released. Therefore, according to the
decont am nation device 200B, the difference between the
tenperature inside the safety cabinet 100 and the room
tenperature does not increase due to the decontam nation
agent being heated, and dew condensation is less likely to
occur in the safety cabi net 100.
[ 0060] 4. Variations

Al t hough Enbodi nents 1 to 3 have been descri bed above,
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the present invention is not |limted to Enbodinents 1 to 3
descri bed above, and various nodifications can be nade
wi thout departing from the gist of the invention.
Herei nafter, variations wll be described. However, the
followi ng variations can be conbi ned as appropri ate.

[ 0061] (4-1)

Air filters to be decontam nated are the HEPA filters
120 and 130 in Enbodi ments 1 to 3 descri bed above. However,
air filters to be decontam nated are not limted thereto.
Air filters to be decontam nated nay be nedium efficiency
penetration air filters and ULPA filters, for exanple.

[ 0062] (4-2)

Al so, the container that holds an air filter to be
decontam nated i s the safety cabi net 100 i n Enbodi nents 1 to
3 descri bed above. However, the container that holds an air
filter to be decontaminated is not limted thereto. The
container that holds an air filter to be decontam nated nay
be any container as long as it can acconmpdate the air filter,
which is to be decontam nated, inside thereof, for exanple.
Also, the <container that holds an air filter to be
decontam nated may be sealed or sem -sealed. That is, the
degree of sealing of the container may be to a degree such
that there is no extrene decrease in the concentration of
peracetic acid gas due to |eakage of peracetic acid gas.
The container may be an isolator device, an incubator, a
centrifugal separator, a pass box, a storage cabinet, an air

condi tioner, or a duct, for exanple.
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[ 0063] (4-3)

Also, it is preferable that the peracetic acid-based
decontam nati on agent is not heated in Enbodinents 1 to 3
descri bed above. Furthernore, it is preferable that the
peracetic acid-based decontam nation agent does not cone
into contact with a heating elenent. 1In a nethod in which
t he peraceti c aci d- based decont am nati on agent i s not heated,
when t he tenperature of a decontam nation environnent is | ow,
t he anmount of gas generated is extrenely reduced. Therefore,
the tenperature of the decontam nation environment 1is
preferably 10°C or higher, and nore preferably 15°C or higher.
When the tenperature is maintained, the tenperature inside
t he cont ai ner to be decontam nated and t he tenperature inside
the space (a room or the like) in which the container is
di sposed are preferably kept at substantially the sane
tenperature. On the other hand, it is known that, when the
peraceti c aci d- based decontam nati on agent is heated to 40°C
or hi gher, the deconposition of peracetic acidis facilitated.
That is, by keeping the peracetic aci d-based decontam nati on
agent at a tenperature |less than 40°C, the deconposition of
peracetic acid can be suppressed. Al so, by keeping the
tenperature of the peracetic acid-based decontam nation
agent at about roomtenperature, it is possible to suppress
the Iikelihood of dew condensation occurring in the vicinity
of the chem cal agent.

[ 0064] (4-4)

Also, in Enbodinments 1 and 2 described above, the
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decont am nati on devices 200 and 200A nay be configured to
stop the rel ease of gaseous peracetic acid when the humdity
i nside the safety cabinet 100 reaches a predeterm ned val ue.
That is, the decontam nation devices 200 and 200A nay be
configured to determ ne whether or not gaseous peracetic
acid can be released in accordance wth the output of a
hum dity sensor for detecting the humdity inside the safety
cabi net 100. The above-described predetermned value is
RHO5% or | ess, for exanple.

[ 0065] (4-5)

The decontam nation device 200A includes the HEPA
filter 260A in Enbodi nent 2 described above. However, the
decont am nati on devi ce 200A may i nclude a nmedi um efficiency
penetration air filter or an ULPA filter instead of the HEPA
filter 260A, for exanple. Also, the materials of these
filters my be glass, synthetic fibers, cellulose, or the
li ke.

[ 0066] 5. Experinents

The follow ng experinents were conducted in order to
confirmthe effects of the present invention. The follow ng
descri bes the content of the experinents and the results of
t he experinents.

[ 0067] 5-1. Experinent 1

FIG 9 is a schematic diagram show ng an experi nenta
device according to Experinent 1. Referring to FIG 9, a
HEPA filter with a side of 305 mm was installed in a duct

wi th an opening of 275 mm About 10 ml of Actril (peracetic
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aci d- based di si nfectant) manuf act ur ed by Mar Cor
Purafication Inc. was introduced into a Petri dish with an
i nner dianmeter of about 50 nm (having an area of about 20
cn?), the Petri dish was di sposed on a net disposed above a
HEPA filter, and a Bl (Biological Indicator) of the bacteria
species G stearothernophilus with a bacterial count of 106
was di sposed bel ow the HEPA filter. The Petri dish and the
Bl were left in this state for 12 hours, and then the Bl was
coll ected. The collected Bl was cultured, and the death of
Bl was confirnmed. Because the Bl died out and the conpl etion
of decontam nation was confirned, it was estinmated that
decontam nation of the HEPA filter was also conpleted.
Through Experinment 1, it was confirned that the HEPA filter
can be decontam nated by gaseous peracetic acid.

[ 0068] 5-2. Experinent 2

FIG 10 is a schematic di agram showi ng an experi nenta

devi ce according to Experinent 2. Referring to FIG 10, a
duct for housing the HEPA filter and the fan, a pressure
| oss neter for neasuring the pressure | oss of the HEPA filter,
and a decontam nati on device were disposed in a sem -seal ed
contai ner. Wen the decontam nation device rel eased m st -
| i ke peracetic acid, the pressure loss of the HEPA filter
rapidly increased. On the other hand, when the
decont am nati on devi ce rel eased gaseous peracetic acid, the
pressure of the HEPA filter did not increase rapidly (the
pressure increased by only a few pascals acconpanying an

increase in humdity). Through Experinent 2, it was
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confirmed that, as a result of the decontam nation device
rel easi ng gaseous peracetic acid, it is possible to suppress
an increase in the pressure loss of the HEPA filter to be
decont am nat ed.
[ 0069] 5-3. Experinent 3

FIG 11 is a schematic di agram showi ng an experi nenta
envi ronnent in Experinment 3. As shown in FIG 11, the
decont am nati on device 200B was used in Experinment 3. 1 L
of MNNCARE 10% diluted solution was wused as the
decontam nati on agent. Three Bls were each di sposed in the
safety cabinet 100 and above the HEPA filter 120. HW-091
(with a bacterial count of 108) avail able from MesalLabs was
used as the Bls. During decontam nation, the operation in
whi ch the fan 110 inside the safety cabinet 100 was operat ed
for 5 mnutes and was stopped for 15 m nutes was repeated in
a state in which the fan 240B of the decontam nation device
200B was regularly operated. The decontam nation tinme was
five hours fromthe start of decontam nation. The collected
Bls were cultured, and the death of all of the Bls was
confirmed. Because the Bls died out and the conpletion of
decontam nation was confirmed, it was estimted that
decontam nation of the HEPA filters 120 and 130 was al so

conpl et ed.

Li st of Reference Nunerals
[ 0070] 10 System
100 Safety cabinet
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110, 240, 240A, 240B Fan (bl ower)

120, 130 HEPA filter

260A M st adsorption filter

140  Shutter

141, 142 Seal menber

200, 200A, 200B Decontam nation device
210, 210A, 210B Housing

220 Tr ay

230  Porous nenber

250A M st generation device (m st generator)
0oL, 2, OLA, Q2A Opening portion

S1 Wor kspace
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conpri si ng:

a storage body configured to store a chem cal solution
cont ai ni ng peracetic acid; and

a blower configured to blow air to the gas generated
t hough evaporation of peracetic acid stored in the storage
body;

wherein the gas to which the air has been bl own by the

bl ower reaches the air filter

6. The decontam nation device according to claim 1,
conpri si ng:

a housing provided with a fluid flow channel therein
and an opening portion forned on the downstream side of the
fluid fl ow channel;

a mst generator that is disposed on the flow channel
and i s configured to generate m st containi ng peracetic acid;

a mst adsorption filter that is disposed on the
downstream side of the flow channel relative to the m st
generator and is configured to adsorb the m st; and

a bl ower disposed on the flow channel.

7. A system conpri si ng:

a container configured to hold an air filter for
particle renoval ; and

a decontam nation device configured to release gas
contai ning peracetic acid into the container such that the

gas reaches the air filter and not release m st containing

27



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 i1s a HEPA or ULPA fTilter,

the HEPA or ULPA fTilter is held by a container and is
used to remove particles iIn 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,

wherein the gas i1s generated without heating a chemical
agent containing peracetic acid,

the decontamination device comprising:

a container for the chemical agent containing
peracetic acid; and

a blower configured to blow air to the gas generated
by the evaporation of peracetic acid contained iIn the
housing;

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

blower reaches the HEPA or ULPA filter.

2. A decontamination device configured to decontaminate
an air filter for particle removal,

the air filter i1s a HEPA or ULPA fTilter,

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,

wherein the gas i1s generated without heating a chemical
agent containing peracetic acid,

the decontamination device comprising:

a tray containing the chemical agent containing
peracetic acid;

a porous member configured to suck up the chemical
agent iIn 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

a blower disposed on the flow channel;

wherein the porous member is disposed on the flow

channel.

3. A system comprising:

an air filter for particle removal and

a container configured to hold an air filter, and

a decontamination device configured to decontaminate
said air fTilter,

the decontamination device being configured to release
gas containing peracetic acid into the container such that

the gas reaches the air Tilter 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
containing peracetic acid; and

a blower configured to blow air to the gas generated
though evaporation of peracetic acid stored iIn the storage
body ;

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

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

a decontamination device configured to decontaminate
said air fTilter,

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
containing peracetic acid into the container,

wherein the gas is generated without heating a chemical
agent contailning peracetic acid,

the decontamination device comprising:

a tray containing the chemical agent containing

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
a blower disposed on the flow channel;

wherein the porous member is disposed on the flow

channel.
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