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SPECI FI CATI ON

SAFETY CABI NET

TECHNI CAL FI ELD
[ 0001]
The present invention relates to a safety cabinet that

handl es pathogen or the like in a device.

BACKGROUND ART
[ 0002]

A bi ohazard counterneasure class |l cabinet (hereinafter
referred to as "safety cabinet"”) is wused for research of
i nfectious disease, pharmaceutical research or manufacturing
aseptic preparation and adjustnent of anticancer drugs. The
safety cabinet supplies clean air in which dust, pathogen, and
the like are filtered by a HEPA filter or UPLA filter for
bl ow-of f from an upper blow off part of a workspace forned in
a device, sucks air of a laboratory in which the safety
cabinet is disposed and air of the workspace together, from a
wor k opening section forned at a front of the workspace and a
work table front suction port fornmed in front of the work
table which is a bottom of the workspace, and generates an
inflowair flowin the work opening section. Further, when the
sucked air is exhausted out of the safety cabinet, air

contai ning pathogen or the like is filtered wth an exhaust



10

15

20

25

HEPA filter or an UPLA filter. The HEPA filter is an
abbreviation of H gh Efficiency Particulate Air Filter, and
the UPLA filter is an abbreviation of Utra Low Penetration
Air Filter. The inflow air flow generated at the work opening
section prevents pathogen or the like handled in the workspace
from | eaking out of the safety cabinet and causing infection
to researchers and spreading to the environnent. |In the case
of a class Il cabinet, it is used in a wide range of fields
because a so-called "aseptic operation” in which clean air is
supplied to the workspace is avail abl e.

[ 0003]

The performance for preventing pathogen or the like
handled by the safety cabinet from leaking out of the
wor kspace is the air speed of the clean air blown out to the
wor kspace, the magnitude of the air speed of the inflow air
flow generated at the work opening section and a bal ance of
both. Further, if there is a |leakage in the HEPA filter/UPLA
filter, the |eakage causes a problem that pathogen or the I|ike
may leak out of the safety cabinet through the HEPA
filter/UPLA filter or the clean air cannot be supplied to the
wor kspace. Furthernmore, if there is a hole on an outer wall of
the safety cabinet, since there is a possibility that pathogen
or the like may l|eak, the tightness of the structure 1is
required. Wen the safety cabinet 1is wused, the HEPA

filter/UPLA filter is clogged, which reduces the blow off air
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speed and the air speed of the inflow air flow, and there is a
possibility that pathogen or the Ilike may Ileak from the
wor kspace, or by opening the holes in the HEPA filter/UPLA
filter, there is a possibility that pathogen or the |ike may
leak. The sanme is also applied to a case where the hole is
formed on the outer wall of the safety cabinet. Ther ef ore,
periodic inspection is required to maintain the performance of
t he safety cabinet.
[ 0004]

As a background art in the present technical field, there
are JI'S K 3800: 2009 (Non-Patent Docunent 1) and JP 2004-181434
A (Patent Docunent 1). Non- Pat ent Docunent 1 discl oses
required performances of the safety cabinet, a delivery
inspection at the tinme of shipment by the manufacturer, an
inspection after installation at the site, and inspection
items at the tine of maintenance and nanagenent at the site.
Further, Patent Docunent 1 discloses a nmethod of leading air
in a negative pressure space surrounding a workspace for
handling the pathogen or the like to an exhaust HEPA filter
and a blowing unit, and purifying the air with the exhaust

HEPA filter.

Cl TATI ON LI ST
PATENT DOCUMENT

[ 0005]
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Patent Document 1: JP 2004- 181434 A
NON- PATENT DOCUVENT
[ 0006]

Non- Pat ent Document 1: JI'S K3800: 2009

SUVMARY OF THE | NVENTI ON
PROBLEMS TO BE SOLVED BY THE | NVENTI ON
[0007]

In the safety cabinet of Patent Document 1, a nmethod is
described in which the air sucked into the space of a back
surface and both sides of the workspace is purified by the
exhaust HEPA filter and di scharged out of the device. There is
a possibility that the air on the back surface and both sides
of the workspace contains pathogen or the like that |eaks from
a gap of the workspace wall surface. The pathogen or the I|ike
is recovered by the HEPA filter before being discharged out of
the safety cabinet.

[ 0008]

Non- Pat ent Docunent 1 discloses the required performance
of a safety cabinet and a test method. The penetration ratio
of the HEPA filter is described as the required performance
for managing the prevention of the |eakage of pathogen or the
like fromthe HEPA filter. The nmethod is that a suction port
of a detector for penetration ratio neasurenent is kept within

25 mm from the filter surface and the entire surface of the
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filter blowoff surface is scan-tested for the entire filter
medi um of the downstream side of the HEPA filter, and the dust
concentration neasured on the downstream side of the HEPA
filter is divided by the dust concentration on the upstream
side of the HEPA filter to obtain the penetration ratio. The
penetration ratio in the scanning test is managed not to
exceed 0.01% in aerosol particles of 0.3 uym at all points of
the filter.

[ 0009]

Due to the structure of the safety cabinet, the
penetration ratio when the scanning test is not possible is
0.005% or less at a position before the air filtered by the
HEPA filter mxes with other air flow According to the US
saf ety cabi net standard, NSF/ ANSI 49-2014 Bi osafety Cabinetry,
even if the UPLA filter is used, it is assuned that there is
no site in which the penetration ratio exceeds 0.01% in the
aerosol particles of 0.3 pum and the penetration ratio test
nmethod and determination criteria are the sane even when the
HEPA filter or the UPLA filter is used.

[ 0010]

I n addition, Non-Patent Docunent 1 discloses airtightness
as a required performance in which pathogen or the |ike does
not leak fromthe outer wall of the safety cabinet. The test
nmethod is to seal a front opening section (a work opening

section) and the exhaust port of the safety cabinet, if
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necessary, the suction port, pressurize the inside of the
safety cabinet to 500 Pa, using the conpressed air, and check
for the presence or absence of |eakage from the outer wall
The penetration ratio test of the HEPA filter and the
airtightness test of the safety cabinet are periodic
inspection itenms required to maintain the performance of the
safety cabinet that prevents the |eakage of pathogen or the
like in conbination with the air speed test.

[0011]

The outer wall of the safety cabinet is a part in which
the periphery of the safety cabinet contacts with air of the
| aboratory when the safety cabinet is disposed in the
| aboratory. Because covers for design attached to the safety
cabinet wthout the airtightness performance of Non-Patent
Docunent 1 do not have the airtightness perfornmance, there is
a possibility that pathogen or the like may |eak. Thus, such
covers are excluded from the definition of the outer wall.
Further, the outer wall of the safety cabinet is connected to
the wall surface in the workspace of the safety cabinet at the
wor k opening section on the front of the safety cabinet, but
the definition of the outer wall is separated from the wall
surface in the workspace at the work opening section. A front
panel for the experinenter to look into the workspace is
formed at the upper part of the work opening section. One side

of the front panel fornms one side in the workspace, and the
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other side thereof is connected to the outer wall of the
safety cabinet, but the front panel is not defined as a part
of the outer wall of the safety cabinet but is defined as the
front panel. The method of sealing the work opening section in
the airtightness test of Non-Patent Docunent 1 includes a
method of wusing the front panel and a nethod of sealing the
work opening section with a test cover including the front
panel and the work opening section. Wen different materials
are configured to be stacked on the outer side of the safety
cabinet and the inner wall of the workspace, a space may be
created between the two nmmterials. In this case, the
airtightness performance of Non-Patent Docunment 1 nay be
mai nt ai ned outside or on the inner wall of the workspace.
[0012]

There is a plurality of types and kinds of structures in
the safety cabinet as described in Non-Patent Docunent 1. Fig.
9 is a cross-sectional view illustrating the kinds of the
safety cabinet of related art.

[0013]

When handl i ng pathogen or the like in the workspace, it
is necessary to filter the pathogen or the like by the HEPA
filter from the air l|eaked from the wall surface of the
wor kspace before discharging out of the safety cabinet.
Whet her pathogen or the like is filtered by the HEPA filter

can be checked by the penetration ratio test of the HEPA
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filter. 1f the non-workspace side of the workspace inner wall
surface is a safety cabinet outer wall, it is possible to
check by the airtightness test that there is no | eakage in the
outer wall.

[ 0014]

In the case of the safety cabinets of synbols A B, D and
Fin Fig. 9, since a back flow path 108 of the workspace back
surface is supplied with air blown out of the blower, the
pressure becones higher than the workspace. If a |eakage
occurs on the back surface of the workspace, in the synbols A
and B, pathogen or the like handled in the workspace and dust
generated from the blower enter the workspace, and in the
synbols D and F, dust generated by the blower enters the
wor kspace. Since Non-Patent Docunment 1 does not stipul ate that
dust generated by the blower enters the workspace, the synbo
D exists in the standard. However, in recent years, since a
cl ean space for aseptic operation is used in various fields,
in some cases, dust generated by the blower my not be
required to enter the workspace.

[ 0015]

Wien performng the penetration ratio test of the HEPA
filter, the downstream side of the HEPA filter of synbol D and
an exhaust HEPA filter 10l1a of synbol F is a negative pressure
space surrounded by the safety cabinet outer wall. Since an

anbient air dust enters fromthe insertion port of the arm it
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is difficult to insert an armwith a detector for penetration
ratio test into a negative pressure space and conduct a
scanning test. In this case, as a case where the scanning test
is not possible, the penetration ratio of 0.005% or less is
managed at the representative point. Although it is considered
as a representative point, because the sensitivity of the
penetration ratio differs depending on the distance from the
HEPA filter blowoff surface and the mixed state of the air
fl ow, it is necessary to perform neasurenent at a
representative point recommended by the manufacturer.
[0016]

In the drawing of the symbol F, an exhaust blower 112 is
di sposed in the safety cabinet, but the cabinet of type B2 of
the synmbol F is required to exhaust the air outdoors. Thus,
there is a case where the exhaust blower 112 is prepared and
exhausted on the building side and is not placed in the safety
cabinet. In this case, the back flow path 108 of the workspace
back surface is under negative pressure by the suction of the
bui | di ng exhaust blower. |[If a |eakage occurs on the workspace
back surface in this structure, pathogen or the I|ike handl ed
in the workspace | eaks into the back flow path 108. The | eaked
pat hogen or the like is exhausted w thout being collected by
the HEPA filter. In the airtightness test of this structure, a
front opening section (a work opening section), the suction

port including a blow off blower 111, and an exhaust port 114
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are sealed, and the inside of the safety <cabinet is
pressurized to 500 Pa using conpressed air to check the
presence or absence of |eakage from the outer wall. However,
as a |eakage of the workspace back surface is inside the
seal ed safety cabinet, the | eakage is overl ooked.

[0017]

An obj ect of the present invention is to provide a safety
cabi net which prevents the |eakage from oversight in the
airtightness test and the HEPA filter penetration ratio test,
even if pathogen or the like leaks from the workspace wal

surface inside the safety cabinet.

SOLUTI ONS TO PROBLEMs
[0018]

In an exanple of the safety cabinet of the present
i nvention for solving the above problens, there is provided a
safety cabinet which has a work surface on a bottom of a
wor kspace, a front panel at a front of the workspace, and a
work opening section below the front panel, and has a first
air purification neans configured to filter exhaust air for
exhausting air in the workspace, wherein non-workspace sides
of a side wall surface and a back wall surface of the
wor kspace are formed by an outer wall of a device wth

prescri bed airtightness performance.
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EFFECTS OF THE | NVENTI ON
[0019]

According to the present invention, the possibility that
pat hogen or the like |eaks from the workspace wall surface or
the HEPA filter can be accurately determned by the test

nmet hod of the safety cabinet.

BRI EF DESCRI PTI ON OF THE DRAW NGS
[ 0020]

Fig. 1A is an exanple of an external front view
illustrating a safety cabinet of Exanple 1

Fig. 1B is an exanple of a side cross-sectional view
illustrating the safety cabinet of Exanple 1.

Fig. 1C is an exanple of a cross-sectional view of an
outer wall of the safety cabinet.

Fig. 2A is an exanple of a front cross-sectional view
illustrating the safety cabinet of Exanple 1.

Fig. 2B is an exanple of a side cross-sectional view
illustrating the safety cabinet of Exanple 1.

Fig. 3A is an exanple of an external front view at the
time of an airtightness test illustrating the safety cabinet
of Example 1.

Fig. 3B is an exanple of a side cross-sectional view at
the time of the airtightness test, illustrating the safety

cabi net of Exanple 1.
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Fig. 4A is an exanple of a front cross-sectional view
illustrating a safety cabi net of Exanple 2.

Fig. 4B is an exanple of a side cross-sectional view
illustrating the safety cabinet of Exanple 2.

Fig. 5A is an exanple of a front cross-sectional view
illustrating a safety cabi net of Exanple 3.

Fig. 5B is an exanple of a side cross-sectional view
illustrating the safety cabinet of Exanple 3.

Fig. 6A is an exanple of a front cross-sectional view
illustrating a safety cabi net of Exanple 4.

Fig. 6B is an exanple of a side cross-sectional view
illustrating the safety cabi net of Exanple 4.

Fig. 7 is an exanple of a structural view of electrical
conponents in a workspace.

Fig. 8A is an exanple of a side cross-sectional view
illustrating a safety cabinet of Exanple 5.

Fig. 8B is an exanple of a side cross-sectional view at
the tinme of a penetration ratio test illustrating a safety
cabi net of Exanple 5.

Fig. 9 is a side cross-sectional view illustrating types

of safety cabinets of related art.

MODE FOR CARRYI NG OUT THE | NVENTI ON
[ 0021]

Herei nafter, exanples of the present invention wll be
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described using the drawings. In the drawings illustrating the
exanpl es, the sanme conponents are denoted by the sane nanes
and synbols as nmuch as possible, and the repetitive
description thereof will not be provided.

Exanmpl e 1

[0022]

Fig. 1A is an exanple of an external front view
illustrating the safety cabinet of Exanmple 1, and Fig. 1B is
an exanple of a side cross-sectional view Mreover, Fig. 2A
is an exanple of front sectional view which illustrates the
safety cabinet of Exanple 1 at the tine of work, and Fig. 2B
is an exanpl e of side cross-sectional view
[ 0023]

A blowoff blower 111 sucks the air in a laboratory in
which a safety cabinet 100 is disposed, and pressurizes a
pressure chanmber 113. Since the pressure chanber 113 is
connected to a blowoff HEPA filter 101b, the air in the
| aboratory is purified by the blowoff HEPA filter 101b and
blown out to a workspace 105 as clean air 102. The bl ow off
air speed of the clean air 102 blown into the workspace 105 is
rectified by a fl ow strai ghtening plate 110.

[ 0024]

The front of the workspace 105 is surrounded by a front

panel 104, the side surface thereof 1is surrounded by a

wor kspace side wall surface 105a, the back surface thereof is
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surrounded by a workspace back wall surface 105b, and the
bott om surface thereof is surrounded by a work surface 106a of
a work table 106. A work opening section 103 is formed bel ow
the front panel 104. The front panel 104 may be of a sliding
type or a flip-up type. A researcher inserts his/her arm from
the work opening section 103 into the workspace 105 to handl e
the pathogen or the |like 115. A work table front suction port
107 is fornmed in front of the work table 106 and bel ow the
front panel 104 to suck air in the laboratory and air
containing the pathogen or the like 115 of the workspace 105.
During the experinment, there is a possibility that air in the
| aboratory may contain the pathogen or the I|ike 115. Thi s
inflowing air is an inflowair flow 116.

[ 0025]

A rear suction port 109 is fornmed at the rear of the
wor kspace 105. The clean air 102 blown out to the workspace
105 and the pathogen or the like 115 handled in the workspace
105 are divided into the work table front suction port 107 and
the rear suction port 109 and sucked. Since the sucked air
contains the pathogen or the like 115 and dust in the
| aboratory, it is filtered and exhausted by the exhaust HEPA
filter 10l1a formed bel ow the work table 106. The air filtered
by the exhaust HEPA filter 10la enters an exhaust flow path
119 from an exhaust flow path inlet 120, is sucked from the

exhaust port 114 by the exhaust blower 112, and is discharged
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out of the safety cabinet 100.
[ 0026]

In this air flow configuration, since both the clean air
102 to be blown out and the inflow air flow 116 entering the
safety cabinet 100 from the work opening section 103 are
filtered by the exhaust HEPA filter 10la and exhausted from
t he exhaust port 114, there is no air flow circulating in the
safety cabinet 100. This structure is set as a class Il type
B2 in the safety cabinet standard. When the air flow
circulates in the safety cabinet, gaseous substances and
radi oactive substances which are not collected by the HEPA
filter pass through the blowoff HEPA filter 101b and bl ow out
again to the workspace 105. Dependi ng on the experinental
contents, in sone cases, there is a need to elimnate the re-
circul ati ng gaseous substances and radi oactive substances. In
that case, a safety cabinet 100 of class Il type B2 is used.
Since a gaseous substance not collected by the HEPA filter is
used, a duct is always connected to the exhaust port 114 to
exhaust the air outdoors. The gaseous substances are exhausted
outdoors, but pathogen or the like 115 is collected by the
exhaust HEPA filter 101a.
[0027]

In addition, the workspace side wall surface 105a, the
wor kspace back wall surface 105b, and the opposite sides of

the air flowing surface of the wall surfaces formng the space
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on the suction sides of the exhaust HEPA filter 10la are
formed by the safety cabinet outer wall 100a. Further, the
safety cabinet outer wall 100a has prescribed airtightness
per f or mance.

[ 0028]

Fig. 1C illustrates a partial cross-sectional structural
view of the outer wall of the safety cabinet. The workspace
back wall surface 105b may be nmade of a material (such as
stainless steel SUS304) resistant to a disinfectant, and a
painted steel plate may be used for the safety cabinet outer
wal |  100a. Wien different nenbers are connected, they are
connected by screws, welding or the like on the opposite side
of the workspace 105 of the flow straightening plate 110 or on
the opposite side of the workspace 105 of the work surface
106a (not illustrated). An air |ayer nay be forned between the
wor kspace back wall surface 105b and the safety cabinet outer
wal | 100a, when they are forned of different menbers. An air
| ayer may be present or in close contact between the workspace
back wall surface 105b and the safety cabinet outer wall 100a,
but air should not leak from the outer wall 100a. The same
also applies to the case of the workspace side wall surface
105a.

[ 0029]
Moreover, as a design of the safety cabinet 100, there is

a case where a detachable cover is provided. In the definition
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of the safety cabinet outer wall 100a, a pressure of 500 Pa is
applied to the inside of the safety cabinet 100 to performthe
airtightness test, and the surface for evaluating the presence
or absence of a |leakage is set as the safety cabinet outer
wal | 100a. Therefore, when a |eakage is evaluated by foam ng
of soap water or the like, it is a surface to which soap water
is applied or sprayed.

[ 0030]

Peri odi ¢ mai ntenance is necessary to maintain the ability
whi ch confines pathogen or the likes handled by the safety
cabinet in the safety cabinet. |In order to confine pathogen or
the like by air flow, it is inportant the inflow air flow 116
generated at the work opening section 103, the magnitude of
the air speed of the clean air 102 blown out of the flow
straightening plate 110 and nmi ntenance of a bal ance of both
The air speed of the clean air 102 to be blown out my be
eval uated near the height of the lower end of the front pane
104 rather than near the flow straightening plate 110. In
addition, it is also necessary to check that the exhaust HEPA
filter 10la and the blowoff HEPA filter 101b maintain the
performance capable of collecting the pathogen or the Iike.
This performance of the HEPA filter is called a penetration
ratio. Furthernore, since the air flow containing the pathogen
or the like 115 is flowing in the safety cabinet 100, it is

necessary to check that a hole is not perforated in the safety



10

15

20

25

18

cabinet outer wall 100a. This performance is called
ai rtightness.
[ 0031]

When checking the penetration ratio of the bl ow of f HEPA
filter 101b, in the operation state of the safety cabinet 100,
a ratio of the concentration on the upstream side in which an
appropriate sinmulated dust load is inparted to the upstream
side of the blowoff HEPA filter 101b from the suction side of
the bl ow off blower 111 and the concentrati on of the sinulated
dust, on the downstream side, |eaking and penetrating to the
downstream side of the blowoff HEPA filter 101b is neasured
as the penetration ratio. According to JI'S K3800 standard for
safety cabinets, aerosol particles of 0.3 um are given as a
suitable sinmulated dust |oad, and the entire surface of the
bl ow of f surface of the blow off HEPA filter 101b is subjected
to a scanning test, and it is checked that there is no region
in which the penetration ratio exceeds 0.01% Wen perforning
the scanning test, the flow straightening plate 110 on the
downstream of the blowoff HEPA filter 101b is detached, and
there is a need to maintain a distance between the blow- off
surface of the blowoff HEPA filter 101b and a suction port of
a penetration ratio detector (not illustrated) for penetration
rati o measurenent within 25 mm
[ 0032]

When checking the penetration ratio of the exhaust HEPA
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filter 10la, an appropriate sinulated dust load is applied
from the work table front suction port 107 on the upstream
side of the exhaust HEPA filter 10la in the operating state of
the safety cabinet 100. At this time, if the concentration of
the load on the upstream side of the exhaust HEPA filter 101b
does not rise to a concentration sufficient for neasurenent,
the load for the penetration ratio test nmay be supplied from
the work table front suction port 107, using a blower of the
test (not illustrated). On the downstream side of the exhaust
HEPA filter 10la, as in the case of the blowoff HEPA filter
101b, when the distance between the blowoff surface and the
suction port of the penetration ratio detector is kept wthin
25 mm and the scanning test is perfornmed, since the downstream
side of the exhaust HEPA filter 10la has a negative pressure
conpared to the pressure of the |aboratory in which the safety
cabi net 100 is disposed, an opening section is provided in the
safety cabinet outer wall 100a on the downstream side of the
exhaust HEPA filter 10la, and when an arm with a penetration
ratio detector is inserted, the dust in the |aboratory is
sucked from the opening section to the downstream side of the
exhaust HEPA filter 10la. 1In this case, since an appropriate
scanning test cannot be perforned, a penetration ratio of
0.005% or less is checked at a representative point on the
basis of the safety cabinet standard of Non-Patent Docunent 1.

When evaluating at a representative point, it is necessary to
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perform the neasurenent at a place where the air com ng out of
the entire blowoff surface of the exhaust HEPA filter 101la
m xes sufficiently. In Exanple 1, the air is sufficiently
m xed by flowing through the exhaust flow path 119 | ocated
downstream of the exhaust HEPA filter 101a, and the
penetration ratio of 0.005% or |ess can be managed at the
representative point of the exhaust port 114.

[0033]

As a neasurenent position at a representative point of
t he exhaust port 114, a penetration ratio neasurenent hole 118
(not illustrated) may be provided in the exhaust flow path 119.
[ 0034]

The exanpl e of the external appearance front view at the
time of the airtightness test which illustrates the safety
cabinet of Exanple 1 is illustrated in Fig. 3A, and an exanpl e
of side cross-sectional viewis illustrated in Fig. 3B
[ 0035]

As a test nethod of proving that the pathogen or the like
115 handl ed inside the safety cabinet 100 does not |eak from
the safety cabinet outer wall 100a, the airtightness test is
defined in the standard of safety cabinet, JIS K3800 and US
NSF/ ANSI 49. In the airtightness test, when using the safety
cabi net 100, the opened part is closed with a test cover, and
the inside is pressurized with a predetermned pressure to

check that there is no |eakage from the outer wall, thereby
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proving that the pathogen or the like 115 does not |eak from
the safety cabinet outer wall 100a in the usage condition in
which the blowoff blower 111 and the exhaust blower 112 of
t he safety cabinet are operated.
[ 0036]

The suction side of the blowoff blower 111, the front
panel 104, and the exhaust port 114 of the safety cabinet 100
are sealed using a cover 121 for airtightness test. Wen the
bl ow-of f bl ower 111 is covered with a cover for design of the
safety cabinet 100 and having a suction port, if the cover for
design has airtightness, the suction port of the cover for
design may be sealed with a test cover. After sealing is
conpleted, as specified in the safety cabinet standard, a
positive pressure maintenance nethod of pressurizing the
inside to 500 Pa by conpressed air and checking that the
pressure drop after 30 mnutes is wthin 10% is used,
alternatively, by a soap nethod of checking that there is no
foam ng by applying or spraying soap water or a foam | eakage
detection agent to the area in which there is a risk of
| eakage, such as a junction of the outer wall, in the state in
which the inside is pressurized to 500 Pa, thereby checking
that there is no | eakage on the outer wall.
[0037]

In the safety cabinet of related art, the non-workspace

side of the workspace side wall surface 105a is the outer wall
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of the safety cabinet, and the non-workspace side of the
wor kspace back wall surface 105b is the back flow path 108

Furthernore, in the safety cabinet of <class Il type B2
(conventional example, Fig. 9 synbol F), even if air not
passi ng through the exhaust HEPA filter 10la | eaks to the back
flow path 108, it cannot be found in the airtightness test. 1In
this exanple, since the workspace side wall surface 105b on
both sides of the workspace 105 and the non-workspace 105 side
of the workspace back wall surface 105b are forned by the
safety cabinet outer wall 100a, the possibility that the
pathogen or the like 115 leaks from the outer wall of the
wor kspace 105 can be checked or elimnated by the airtightness
test.

[ 0038]

In addition, the method of evaluating that there is no
possibility that the pathogen or the like nmay |eak when using
a safety cabinet from around the front panel 104 covered wth
the ~cover 121 for airtightness test at the tinme of
airtightness test is defined in the standard of the safety
cabinet as an air flow direction test.

Exampl e 2
[ 0039]

Fig. 4A is an exanple of a front cross-sectional view

illustrating the safety cabinet of Exanmple 2, and Fig. 4B is

an exanple of a side cross-sectional view
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[ 0040]

In Exanple 2, the exhaust blower 112 is provided in the
exhaust flow path 119 on the downstream of the exhaust HEPA
filter 10l1a in Exanple 1. The safety cabinet of Cass Il Type
B2 of the exanmple is always used for outdoor exhaust. The
clean air 102 blown out to the workspace 105 is blown out by
the Dblowoff blower 111, and the inflow air flow 116 is
generated by the suction air flow of the exhaust blower 112
The blow off air speed of the clean air 102 depends on the
capacity of the blowoff blower 111 in the safety cabinet 100.
In Exanple 1, the inflow air flow 116 depends on the capacity
of the exhaust blower 114 installed outside the safety cabi net
100, and in Exanple 2, the inflow air flow 116 depends on the
exhaust blower 112 disposed in the exhaust flow path 119 of
the safety cabinet 100. Therefore, in Exanple 2, the bl ow off
air speed of the clean air 102 and the air speed of the inflow
air flow 116 are evaluated by the safety cabinet 100 al one,
and the external static pressure at the exhaust port 114 can
be handed over to the exhaust system of the installation place
in the state of 0 Pa. This enables the separation of
responsibility in mintaining the performance of the safety
cabi net 100.

[ 0041]
In Fig. 4B, a penetration ratio neasurenent tube 122

having a penetration ratio nmeasurenent hole 118 is provided on
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the suction side of the exhaust blower 112 in which the air
bl own out of the exhaust HEPA filter 10la is well mxed in the
exhaust flow path 119, and a penetration ratio measurenent
tube cap 123 is provided on the opposite side of the
penetration ratio measurenent hole 118. At the time of the
penetration ratio test, by renoving the penetration ratio
neasurenent tube cap 123, and by taking the air into the
penetration ratio detector (not illustrated), the penetration
ratio test can be perforned at a representative point at which
the air specified by the manufacturer is well m xed.

Exanpl e 3

[ 0042]

Fig. BA is an exanple of a front cross-sectional view
illustrating the safety cabinet of Exanple 3, and Fig. 5B is
an exanpl e of a side cross-sectional view
[ 0043]

In Exanple 3, as in Exanple 1, an exhaust HEPA filter
10la is disposed below a work table 106. On the downstream
side of the exhaust HEPA filter 10la, an exhaust blower 112 is
di sposed below the work table 106, and an exhaust flow path
119 is provided on the blow off side of the exhaust blower 112.
When the penetration ratio of the exhaust HEPA filter 10la is
nmeasured in Exanple 3, it is difficult to carry out a scanning
test on the blowoff surface of the exhaust HEPA filter 10la

as in other exanples. In this case, it is necessary to
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eval uate the penetration ratio of 0.005% or |ess, by taking a
place in which the air blown out from the exhaust HEPA filter
101a is well mxed together as a representative point. However,
an exhaust blower suction port 124 which is a suction port of
air of the exhaust blower 112 is a place in which the air from
all the positions on the surface of the exhaust HEPA filter
10la gathers, and is the npost suitable place as a
representative point. In Exanple 3, a penetration ratio
nmeasurenment hole 118 of a penetration ratio detection tube 122
is disposed near an inlet such as the facing surface of the
inlet or on an inlet circunference of the exhaust bl ower
suction port 124, and a detachable penetration ratio
nmeasurenment tube cap 123 is disposed on the opposite side of
the penetration ratio neasurenent hole 118 of the penetration
rati o measurenment tube 122.

[ 0044]

When neasuring the penetration ratio of the exhaust HEPA
filter 10la, by applying a load to the upstream side of the
exhaust HEPA filter 10la, and by renoving the penetration
ratio neasurenment tube cap 123 and connecting it to a
penetration ratio detector (not illustrated), it is possible
to reliably take in the air from the exhaust HEPA filter 10la
in a mxed state into the penetration ratio detector.

[ 0045]

According to this exanple, since the exhaust blower 112
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is disposed in the safety cabinet 100, it is possible to
deliver the air to an exhaust system on a building side wth
an external static pressure of 0 Pa as in Exanple 2.

[ 0046]

Further, in Fig. 5B, in order to use the air that m xes
well on the suction side of the exhaust blower 112, the
exhaust flow path 119 on the blowoff side of the exhaust
bl ower 112 may or may not be provided in the safety cabinet
100.

Exanmpl e 4
[0047]

Fig. 6A is an exanple of a front cross-sectional view
illustrating the safety cabinet of Exanple 4, and Fig. 6B is
an exanple of a side cross-sectional view
[ 0048]

In this exanple, as in other exanples, the non-workspace
side of the workspace back wall surface 105b is formed by the
safety cabinet outer wall 100a. In Exanple 4, the exhaust HEPA
filter 10l1a is disposed above the workspace 105. Air that nay
contain the pathogen or the |ike 115 sucked from the work
table front suction port 107 and the rear suction port 109 of
the work table 106 passes through the exhaust flow path inlet
120 and the exhaust flow path 119, and is guided to the
exhaust HEPA filter 10la. An exhaust blower 112 is di sposed on

t he downstream side of the exhaust HEPA filter 10la, and the
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air from which the pathogen or the like 115 has been renoved
i s exhausted fromthe exhaust port 114.
[ 0049]

The penetration ratio neasurenent hole 118 of the
penetration ratio detection tube 122 is disposed in the
vicinity of the inlet such as a surface facing the inlet or on
the inlet circunference of the exhaust blower suction port 124
of the exhaust blower 112, and the detachable penetration
ratio measurenent tube cap 123 is disposed on the opposite
side of the penetration ratio neasurenent hole 118 of the
penetration ratio neasurenent tube 122. At the time of the
penetration ratio test, the penetration ratio of the
penetration ratio neasurenment hole 118 is neasured as a
representative point in which the air from the exhaust HEPA
filter 101la is well m xed.

[ 0050]

According to the present exanple, since the blower, the
HEPA filter, and the like are not disposed below the work
table 106, by maintaining the airtightness on the bottom of
the work table 106, it is possible to obtain a structure in
whi ch components below the work table 106 can be easily
di sassenbl ed. This structure is advantageous when the | oading
height at the tinme of |oading the device is nade versatile.

[ 0051]

Fig. 7 is an exanple of a structural view of the
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el ectrical conponents in the workspace. In common with the
Exanples 1 to 4, there are cases where conponents are attached
by connecting electrical wiring fromthe workspace 105 such as
a germcidal |anp socket and a socket to the workspace back
wal | surface 105b. In that case, it is necessary to provide an
openi ng section connected to the outside of the safety cabinet
100 in the workspace back wall surface 105b for the
conveni ence of conponent attachment and w ring.

[ 0052]

When the socket 128 inside the workspace 105 is wred
from the outside of the safety cabinet, the opening section
for the socket 128 is covered wth the outer wall cover 131.
The outer wall cover 131 is provided with a wring connector
130. As the wiring connector 130, one having airtightness is
commercially available. The outside of the safety cabinet 100
and the socket 128 are wired, using the wiring connector 130.
The place in which the outer wall cover 131 and the safety
cabinet outer wall 100a are in contact with each other is
secured its airtightness by a caulking material 129, such that
it is possible to nmaintain the airtightness required for the
safety cabinet. This nethod is also applied to the case of the
wor kspace side wall surface 105a.

Exanple 5
[ 0053]

Fig. 8A is an exanple of a side cross-sectional view



10

15

20

25

29

illustrating the safety cabinet of Exanple 5, and Fig. 8B is
an exanple of a side cross-sectional view at the time of
penetration ratio test.
[ 0054]

When neasuring the penetration ratio of the HEPA filter
101, it is necessary to measure the concentration of simnulated
dust of both the upstream and downstream sides of the HEPA
filter, and to divide the downstream side concentration by the
upstream side concentration. In order to calculate the
penetration ratio of 0.01% or less and 0.005% or less, it is
necessary to sufficiently increase the sinulated dust
concentration of the upstream side. In that case, it is
necessary to increase the supply amount of sinmulated dust to
the upstream side. In the case of neasuring the penetration
ratio of the blowoff HEPA filter 101b, it is possible to
i nput the sinmulated dust using the pressure of the bl ow off
blower 111 and fill the inside of the pressure chanber 113
However, when there is no blower or pressure chanber on the
upstream side of the exhaust HEPA filter 10la, it is necessary
to input the simulated dust into the workspace 105 from the
work opening section 103 with the test blower 125 and to
increase the sinulated dust concentration on the upstream side
of the exhaust HEPA filter 10la. However, in this case, since
the sinmulated dust is filled inside workspace 105 used for the

experinment, and the sinmulated dust adheres to the inner wall
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surface of the workspace 105, the inside of the workspace 105
needs to be cleaned after the penetration ratio test.
[ 0055]

In general, the safety cabinet has a structure in which
the work table 106 below the work surface 106a can store
liquid for the convenience of putting a disinfecting solution
or the like to perform disinfection. Therefore, the workspace
side around the opening section of the work table |ower
openi ng section 126 has a protrusion for blocking water. In
addi tion, the work surface 106a is detachable in order to nake
the ower part of the work surface 106a cl eanabl e.

[ 0056]

In Exanple 5, the work surface 106a is lifted as
illustrated in Fig. 8B, and the protrusion around the work
tabl e | ower opening section 126 is covered with a penetration
ratio test cover 127 to seal the space in which the exhaust
HEPA filter 10la is disposed. The penetration ratio test cover
127 is provided with an opening section to which the bl ow off
port of the test blower 125 can be connected. By suctioning
the simulated dust for penetration ratio test from the test
bl ower 125, the upstream side of the exhaust HEPA filter 10la
can be pressurized with air containing the sinulated dust, and
can be raised to an upstream concentration sufficient for
measur enment . In the present exanple, since only the space

around the exhaust HEPA filter 10l1a below the work table 106
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is contaminated by the sinulated dust, it is possible to
prevent the inside of the work section 105 from being
contam nated by the sinmulated dust. The concentration
measurenment method on the downstream side of the exhaust HEPA
filter 10la is the sane as in other exanpl es.

[ 0057]

According to Exanple 1 to 5, in the safety cabinet in
which it is difficult to performthe penetration ratio test by
the scanning test of the exhaust HEPA filter, it is possible
to provide a safety cabinet which facilitates checking of
penetration ratio and elimnates the possibility of pathogen
or the like leaking fromthe outer wall of the workspace. In
addition, since the test nmethod and the air flow condition at
the time of the test are in the state of the sane air flow at
the tine of shipnent by the safety cabinet nmanufacturer and at
the site inspection performed regularly, evaluation can be
nmade by the sane neasurenent sensitivity at the tine of
shi pment by the safety cabinet manufacturer and at the site
i nspection.

[ 0058]

Al though the safety cabinet standard of Non-Patent
Docunment 1 describes the penetration ratio test nethod using a
rel ati ve densitoneter (photoneter), in the exanples, the sane
al so applies to a case in which the dust concentration on the

upstream side of the HEPA filter and the dust concentration on
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the downstream side of the HEPA filter are neasured and

conpared, wusing a light scattering type automatic particle
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counter (a particle counter).

REFERENCE SI GNS LI ST

[ 0059]

100

Saf ety cabi net

100a Safety cabinet outer wall

101a Exhaust HEPA filter

101b Bl owof f HEPA filter

102

103

104

105

Clean air
Wir k openi ng section
Front panel

Wor kspace

105a Workspace side wall surface

105b Workspace back wall surface

106

Work table

106a Work surface

107

108

109

110

111

112

113

Wrk table front suction port
Back flow path

Rear suction port

Fl ow strai ghtening plate

Bl ow of f Dbl ower

Exhaust bl ower

Pressur e chanber
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Exhaust port

Pat hogen or the |ike

Inflow air flow

Penetration rati o neasurenent hole
Exhaust fl ow path

Exhaust fl ow path inlet
Airtightness test cover
Penetration rati o neasurenent tube
Penetration rati o neasurenment tube cap
Exhaust bl ower suction port

Test bl ower

Wrk table | ower opening section
Penetration ratio test cover
Socket

Caul king materia

Wring connector

Quter wall cover
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CLAI M5

1. A safety cabinet which has a work surface on a bottom of
a workspace, a front panel at a front of the workspace, and a
work opening section below the front panel, and has a first
air purification neans configured to filter exhaust air for
exhausting air in the workspace,

wher ei n non-wor kspace sides of a side wall surface and a
back wall surface of the workspace are forned by an outer wal

of a device with prescribed airtightness perfornance.

2. The safety cabinet according to claim 1, wherein the air
purified by a second air purification means is supplied from

an upper surface of the workspace.

3. The safety cabinet according to claiml1l or 2, wherein the
first air purification nmeans is disposed bel ow the workspace,
and

the safety cabinet includes an exhaust flow path having
an air inlet on a downstream side of the first air

purification means and an outl et outside the device.

4. The safety cabinet according to claim 3, wherein a
blowing unit is connectable to the outlet side of the exhaust

fl ow pat h.
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5. The safety cabinet according to claiml1l or 2, wherein the
first air purification nmeans is disposed bel ow the workspace,
and

the safety cabinet includes:

an exhaust flow path having an air inlet on the
downstream side of the first air purification neans; and

a blowing unit disposed on the outlet side of the exhaust

fl ow pat h.

6. The safety cabinet according to claim 5, wherein a
nmeasurenent hole of a penetration ratio neasurenent tube is

di sposed on a suction side of the blow ng unit.

7. The safety cabinet according to claim1 or 2, wherein the
first air purification nmeans is disposed bel ow the workspace,
and

the safety cabinet includes a blowi ng unit disposed on a

| oner side of the first air purification neans.

8. The safety cabinet according to claim 1 or 2, further
conpri si ng:

an exhaust flow path having an air inlet on the |ower
side of the workspace and having an outlet above the
wor kspace;

the first air purification neans disposed at the outlet
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of the exhaust flow path; and
a blowing unit disposed on a downstream side of the first

air purification neans.

9. The safety cabinet according to claim 7 or 8, wherein a
nmeasurenent hole of a penetration ratio neasurenent tube is

di sposed at the suction port of the blowing unit.

10. The safety cabinet according to any one of clains 1 to 9,
further conprising:

an opening section below the work surface at the bottom
of the workspace;

a penetration ratio test cover which covers the opening
section and seals a space in which the first air purification
neans i s disposed; and

a test blowing unit connected to the penetration ratio

test cover.

11. A safety cabinet which has a workspace inside, to which a
clean air is supplied from an upper surface of the workspace,
and fromwhich air is discharged froma work surface side of a
bottom of the workspace,

wherein a front panel is provided at a front of the
wor kspace, and a work opening section is provided below the

front panel, and
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a side wall side and a back wall side of the workspace
are configured by superinposing a workspace wall surface and
an outer wall of a device wth prescribed airtightness

per f or mance.

12. The safety cabinet according to claim 11, wherein the
wor kspace wall surface and the outer wall of the device with
prescri bed airtightness performance are connected on the side

wal | side and the back wall side of the workspace.



