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(54) Isolator

(57) An isolator (1) includes a workroom (10) having
a first sterilizing material supply port (16), a first sterilizing
material discharge port (110), a first gas supply port (18)
and a first gas discharge port (20), a sterilization chamber
(40) having a second sterilizing material supply port (42),
a second sterilizing material discharge port (112), a sec-
ond gas supply port (44) and a second gas discharge
port (46), a sterilizing material supply unit (200), a first
sterilizing material supply path (60) connecting the ster-
ilizing material supply unit (200) to the first sterilizing ma-

terial supply port (16), a second sterilizing material supply
path (62) connecting the sterilizing material supply unit
(200) to the second sterilizing material supply port (42),
a first circulating path (114) connecting the first sterilizing
material discharge port (110) to the sterilizing material
supply unit (200), a second circulating path (116) con-
necting the second sterilizing material discharge port
(112) to the sterilizing material supply unit (200), a first
gas supply path (64), a second gas supply path (66), a
first gas discharge path (68), a second gas discharge
path (70), and a control unit (300).
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application is based upon and claims the
benefit of priority from the prior Japanese Patent Appli-
cations No. 2009-014765, filed on January 26, 2009, Jap-
anese Patent Applications No. 2009-020984, filed on
January 30, 2009, and Japanese Patent Applications No.
2009-293676, filed on December 25, 2009, the entire
contents of which are incorporated herein by reference.
[0002] The present invention relates to a bio isolator,
for example.
[0003] A bio isolator, an isolator for bio research, a
biohazard isolator or the like is a system having a steri-
lized workroom, in which operations that require a sterile
environment, such as those involving biologically-de-
rived materials obtained by cell culture, for instance, are
performed. The sterile environment meant here is an en-
vironment substantially free of dust and germs such that
it allows no entry of substances other than the materials
used in the work done in the workroom. Among conven-
tionally known technologies for such an environment is
an isolator having a sterilization chamber which is con-
nected to a workroom via a door and in which articles to
be carried into the workroom are sterilized.
[0004] The workroom is equipped with a gas supply
port and a gas discharge port. Air outside the isolator is
supplied into the workroom through the gas supply port,
and the air in the workroom is discharged through a gas
discharge port. Generally, the isolator is provided with a
particulate trap filter, such as a HEPA (High-Efficiency
Particulate Air) filter, at the gas supply port in order to
keep a sterile environment for the workroom, and the
outside air is supplied into the workroom through the par-
ticulate trap filter. Also, a particulate trap filter is provided
at the gas discharge port, and the air inside the workroom
is discharged outside through the particulate trap filter.
[0005] Also, in the isolator, a sterilization treatment is
conducted in the workroom and the sterilization chamber
with a sterilizing material (sterilizing agent), such as hy-
drogen peroxide gas, sprayed into them.
[0006] Under the circumstances as described above,
the present inventors have realized the following prob-
lems with the system:
[0007] In the above-mentioned sterilization treatment,
upon completion of sterilization process, a process of
replacing the sterilizing material in the workroom with air
is carried out, in which the sterilizing material therein is
decomposed by a catalyst while air is sent thereinto. At
this time, if there is the sterilizing material adsorbed by
the particulate trap filter, the replacement process will
take a long time because it is not easy to remove the
sterilizing material from the particulate trap filter. As a
consequence, the process of sterilization as a whole
takes a long time.
[0008] The isolator is of such design that work in the
workroom cannot be started until the concentration of the

sterilizing material is low enough to have no adverse ef-
fect on the articles to be processed. Besides, in the iso-
lator, after the end of one operation in the workroom, a
sterilization treatment is generally performed before the
start of the next operation. Hence, if the work efficiency
in the isolator is to be enhanced, it is necessary to shorten
the time required by the sterilization treatment.
[0009] It is an object of the present invention to provide
a technology that can shorten the time required by the
sterilization treatment by an isolator.
[0010] The solution according to the invention resides
in the features of the independent claims and preferably
in those of the dependent claims.
[0011] One embodiment of the present invention re-
lates to an isolator. The isolator comprises: a workroom
in which a work involving biologically-derived materials
is performed, the workroom including a first sterilizing
material supply port, a first sterilizing material discharge
port, a first gas supply port provided with a particulate
trap filter, and a first gas discharge port provided with a
particulate trap filter; a sterilization chamber for commu-
nicating with the workroom via a door in which an article
to be carried into the workroom is sterilized, said sterili-
zation chamber including a second sterilizing material
supply port, a second sterilizing material discharge port,
a second gas supply port provided with a particulate trap
filter, and a second gas discharge port provided with a
particulate trap filter; a sterilizing material supply unit for
supplying a sterilizing material to the workroom and the
sterilization chamber; a first sterilizing material supply
path for connecting the sterilizing material supply unit to
the first sterilizing material supply port without the medi-
um of the particulate trap filter; a second sterilizing ma-
terial supply path for connecting the sterilizing material
supply unit to the second sterilizing material supply port
without the medium of the particulate trap filter; a first
circulating path for connecting the first sterilizing material
discharge port to the sterilizing material supply unit with-
out the medium of the particulate trap filter; a second
circulating path for connecting the second sterilizing ma-
terial discharge port to the sterilizing material supply unit
without the medium of the particulate trap filter; a first
gas supply path for connecting the exterior to the first
gas supply port; a second gas supply path for connecting
the exterior to the second gas supply port; a first gas
discharge path for connecting the first gas discharge port
to the exterior; a second gas discharge path for connect-
ing the second gas discharge port to the exterior; and a
control unit for controlling the switching of flow paths for
the sterilizing material and gas taken in from the exterior.
[0012] It is to be noted that any arbitrary combinations
or rearrangement, as appropriate, of the aforementioned
constituting elements and so forth are all effective as and
encompassed by the embodiments of the present inven-
tion.
[0013] Embodiments will now be described by way of
examples only, with reference to the accompanying
drawings which are meant to be exemplary, not limiting
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and wherein like elements are numbered alike in several
Figures in which:

FIG. 1 is a schematic diagram showing a structure
of an isolator according to a first embodiment of the
present invention;

FIG. 2A is a schematic illustration showing a struc-
ture of a sterilizing material supply apparatus; and

FIG. 2B is a cross-sectional view taken along the line
A-A of FIG. 2A;

FIG. 3 is a schematic diagram showing a structure
of an isolator according to a second embodiment of
the present invention;

FIG. 4A is a schematic illustration showing a struc-
ture of a sterilizing material supply apparatus in an
isolator according to a second embodiment of the
present invention; and

FIG. 4B is a cross-sectional view taken along the line
A-A of FIG. 4A;

FIG. 5 is a timing chart for explaining a method of
generating a sterilizing gas in a sterilizing material
supply apparatus of an isolator according to a sec-
ond embodiment of the present invention;

FIG. 6A is a schematic diagram showing a sterilizing
supply apparatus according to a first modification;

FIG. 6B is a cross-sectional view taken along the line
A-A of FIG. 6A;

FIG. 7A is a schematic diagram showing a sterilizing
supply apparatus according to a second modifica-
tion; and

FIG. 7B is a cross-sectional view taken along the line
A-A of FIG. 7A.

[0014] The invention will now be described by refer-
ence to the preferred embodiments. This does not intend
to limit the scope of the present invention, but to exemplify
the invention.
Hereinbelow, the embodiments will be described with ref-
erence to the accompanying drawings. Note that in each
Figure the same reference numerals are given to the
same components and the description thereof is omitted
as appropriate. Moreover, the embodiments given are
for illustrative purposes only and all features and their
combination thereof described in the present embodi-
ment are not necessarily essential to the invention.

(First embodiment)

[0015] FIG. 1 is a schematic representation showing
a structure of an isolator according to a first embodiment
of the present invention.
[0016] As shown in FIG. 1, an isolator 1 of the first
embodiment includes a workroom 10, a sterilization
chamber 40, a sterilizing material supply unit 200, and a
control unit 300.
[0017] The workroom 10 is a space in which work in-
volving biologically-derived materials, such as cell ex-
traction or cell culture, for instance, is performed. The
workroom 10 is provided with a front door 12 which is
openable and closable, and a work glove 14 to be used
in operations in the workroom 10 is installed in a prede-
termined position of the front door 12. A worker can insert
his/her hand into the work glove 14 through a not-shown
opening provided in the front door 12 and perform work
in the workroom 10 via the work glove 14. Note that bi-
ologically-derived materials meant here are materials
such as living organisms themselves including cells, sub-
stances constituting the living organisms, and substanc-
es produced by the living organisms.
[0018] The workroom 10 is equipped with a first steri-
lizing material supply port 16, a first gas supply port 18,
and a first gas discharge port 20. The first sterilizing ma-
terial supply port 16 is provided with a fan 22. The first
gas supply port 18 and the first gas discharge port 20 are
provided with a HEPA (High-Efficiency Particulate Air)
filter 24 and a HEPA filter 26, respectively. It is to be
noted that the first sterilizing material supply port 16 is
not provided with a HEPA filter. Also, an opening is pro-
vided in a side wall 28 of the workroom 10, which is the
wall on the side where the sterilization chamber 40 is
located, and a door 30 is openably and closably disposed
in such a manner as to cover the opening. Further, the
workroom 10 is provided with a lighting 32 which illumi-
nates the interior of the workroom 10.
[0019] The sterilization chamber 40 is a space in which
articles, such as culturing tools, culture media and the
like, to be carried into the workroom 10 are sterilized.
The sterilization chamber 40 is equipped with a second
sterilizing material supply port 42, a second gas supply
port 44, and a second gas discharge port 46. The second
sterilizing material supply port 42 is provided with a fan
48. Also, the second gas supply port 44 and the second
gas discharge port 46 are provided with a HEPA filter 50
and a HEPA filter 52, respectively. It is to be noted that
the second sterilizing material supply port 42 is not pro-
vided with a HEPA filter. Also, an opening is provided in
a side wall 54 of the sterilization chamber 40, which is
the wall on the side where the workroom 10 is located,
and the sterilization chamber 40 is so disposed that the
opening threreof is aligned with the opening provided in
the side wall 28 of the workroom 10. Thus the workroom
10 and the sterilization chamber 40 have their internal
spaces communicating with each other via a door 30.
Further, an opening through which articles are carried
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into the sterilization chamber 40 is provided in a side wall
56 of the sterilization chamber 40, and a carry-in door 58
is openably and closably disposed in such a manner as
to cover the opening.
[0020] The sterilizing material supply unit 200 per-
forms a function of supplying a sterilizing material (ster-
ilizing agent) to the workroom 10 and the sterilization
chamber 40. The isolator 1 can create a sterile environ-
ment in the workroom 10 and the sterilization chamber
40 by supplying the sterilizing material thereinto. Note
that the sterile environment meant here is an environ-
ment substantially free of dust and germs such that it
allows no entry of substances other than the materials
used in the work done in the workroom. The sterilizing
material supply unit 200 includes a sterilizing gas gener-
ator 202, a sterilizing material cartridge 260 for storing
the raw material for the sterilizing material, and a pump
264 for supplying the raw material for the sterilizing ma-
terial from the sterilizing material cartridge 260 to the ster-
ilizing gas generator 202. In the present embodiment,
the sterilizing material, or sterilant (sterilizing agent), is
a hydrogen peroxide gas, and the raw material for the
sterilizing material (sterilizing agent) is a water solution
of hydrogen peroxide. It should be noted that the steri-
lizing material is not limited to hydrogen peroxide gas,
but it may be a substance containing active oxygen spe-
cies such as ozone.
[0021] A detailed structure of the sterilizing material
supply unit 200 will be explained by referring to FIGS. 2A
and 2B. FIG. 2A is a schematic illustration showing a
structure of the sterilizing material supply unit 200 ac-
cording to the first embodiment. FIG. 2B is a cross-sec-
tional view taken along the line A-A of FIG. 2A.
[0022] As shown in FIG. 2A, the sterilizing material
supply unit 200 includes a sterilizing gas generator 202
which is comprised of a mist generation unit (atomizing
unit) 210 and a vaporizing unit 220.
[0023] The mist generation unit 210 includes a holding
member 211, a partition member 212, an ultrasonic vi-
brator 213, and a cup 214 serving as the storage unit.
[0024] The holding member 211 is a receptacle con-
stituting the mist generation unit 210. The ultrasonic vi-
brator 213 is disposed on the bottom of the holding mem-
ber 211. The ultrasonic vibrator 213 is a device that con-
verts electrical energy into ultrasonic vibration. In the
present embodiment, the ultrasonic vibrator 213 is not
placed in the center of the bottom of the holding member
211 but in a position dislocated closer to an opening 252
to be described later.
[0025] A flange 216 is formed around the top periphery
of the holding member 211. The top surface of the flange
216 is provided with a groove 217 into which an O-ring
218a is fitted.
The partition member 212 is disposed on top of the flange
216. The partition member 212 is a doughnut-shaped
member with an opening formed in the middle thereof.
The outside diameter of the partition member 212 is the
same as that of the flange 216.

The top surface of the partition member 212 is provided
with a groove 229 into which an O-ring 218b is fitted.
[0026] The cup 214 is attached to the opening provided
in the partition member 212, and the bottom of the cup
214 projects toward the ultrasonic vibrator 213. The cup
214 is made of a resin or with a metal sheet having a
thickness of about 0.05 mm, for instance.
[0027] A space 234 enclosed by the holding member
211, the partition member 212, and the cup 214 is filled
with an ultrasonic propagation liquid 240 which is used
to propagate the ultrasonic vibration generated by the
ultrasonic vibrator 213. Note that the liquid recommend-
able as the ultrasonic propagation liquid is water or similar
liquid with low viscosity.
[0028] In the mist generation unit 210 configured as
described above, the hydrogen peroxide solution sup-
plied to the cup 214 is turned into a mist by the ultrasonic
vibration propagated through the ultrasonic propagation
liquid 240, and the hydrogen peroxide turned into mist is
sent into the vaporizing unit 220. In this process, droplets
of hydrogen peroxide adhering to the inside of the vapor-
izing unit 220 without becoming mist will drop to the cup
214 by the force of gravity and will be turned into mist
again.
[0029] It should be appreciated here that the wavefront
direction of the ultrasonic vibration generated by the ul-
trasonic vibrator 213 is preferably tilting about 7 degrees
toward the cup 214. In such an arrangement, the water
column by the hydrogen peroxide solution stored by the
cup 214 rises up at a tilt, so that a stable atomization of
the hydrogen peroxide solution can be accomplished.
[0030] The vaporizing unit 220, which is disposed
above the mist generation unit 210, is comprised mainly
of a heating pipe 221, a heater 222, a piping 224, and
thermometers 225 and 227.
[0031] The heating pipe 221 is mounted on top of the
holding member 211 in such a manner that its axial di-
rection is vertical. To be more specific, the heating pipe
221 has a flange 228 formed around the lower end there-
of. The outside diameter of the flange 228 is the same
as those of the partition member 212 and the flange 216.
[0032] The flange 216, the partition member 212 and
the flange 228 are provided with screw holes 251 in pre-
determined positions. The mist generation unit 210 and
the vaporizing unit 220 are assembled by screwing
screws 255 into the screw holes 251 with the O-rings
218a and 218b fitted in the grooves 217 and 229, respec-
tively. Airtightness between the flange 216 and the par-
tition member 212 is enhanced by the O-ring 218a. Also,
airtightness between the flange 228 and the partition
member 212 is enhanced by the O-ring 218b.
[0033] The heating pipe 221 has an opening 250 and
an opening 252 in the lower part thereof. In the present
embodiment, the opening 250 and the opening 252 are
located in positions opposite to each other. Led through
the opening 250 is the piping 262 which supplies the hy-
drogen peroxide solution stored in the sterilizing material
cartridge 260 to the cup 214. Provided midway along the

5 6 



EP 2 210 618 A1

5

5

10

15

20

25

30

35

40

45

50

55

piping 262 is a pump 264 (e.g., Peristaltic pump) which
is used to pump up the hydrogen peroxide solution stored
in the sterilizing material cartridge 260.
[0034] On the other hand, a piping 272 is connected
to the opening 252. And connected to the other end of
the piping 272 are the downstream ends of a first circu-
lating path 114 and a second circulating path 116.
[0035] Inside the heating pipe 221, a flow path 226 is
formed where hydrogen peroxide and air flow from bot-
tom upward.
[0036] In the present embodiment, the heating pipe
221 is disposed directly above the cup 214. Therefore,
even when the hydrogen peroxide mist recombines into
droplets within the heating pipe 221, they will drop down
to the cup 214 by the force of gravity. The hydrogen per-
oxide having returned to the cup 214 will again be turned
into a mist by the ultrasonic vibration and sent to the
heating pipe 221. Thus, the hydrogen peroxide liquefied
in the heating pipe 221 is returned to the cup 214 and
turned into mist again by a simple structure, thereby ac-
complishing a complete gasification of hydrogen perox-
ide solution in the cup 214.
The heater 222 is disposed inside the heating pipe 221
along its axis. The heater 222 is regulated at a temper-
ature of about 180°C through the ON/OFF control by the
control unit 300. The temperature of the heater 222 is
detected by the thermometer 227, and the detected tem-
perature is transmitted to the control unit 300. When the
temperature of the heater 222 exceeds about 220°C, the
control unit 300 cuts off power supply to the heater 222.
Note that the heater 222 is preferably provided with a
plurality of fins 223. Such an arrangement will promote
gasification of hydrogen peroxide by increasing the con-
tact area between the heater 222 and the hydrogen per-
oxide flowing through the flow path 226.
[0037] A flange (fin) 270 for fixation is provided in the
upper part of the heater 222. A lid member 273 has a
groove 236 formed along the periphery of the heater 222,
and an O-ring 218c is fitted in this groove 236. Also, the
lid member 273 is provided with an opening through
which the upper portion of the heater 222 is inserted. The
heater 222 is fastened to the lid member 273 by means
of screws 232, and the O-ring 218c enhances airtight-
ness between the flange 270 and the lid member 273.
[0038] The heating pipe 221 is provided with a flange
238 at the top portion of the heating pipe 221. The flange
238 has a groove 241 formed in its surface facing the lid
member 273, and an O-ring 218d is fitted in this groove
241. The flange 238 is fastened to the lid member 273
by means of screws 239. In this manner, the lid member
273 is mounted on the heating pipe 221 with the O-ring
218d enhancing airtightness, and at the same time the
state of the heater 222 inserted in the heating pipe 221
is maintained.
[0039] The heating pipe 221 has an opening 254 in a
side face of the upper part of the heating pipe 221, to
which one end of the piping 224 is connected. Provided
on the piping 224 is the thermometer 225 which is used

to measure the internal temperature of the piping 224.
The internal temperature of the piping 224 measured by
the thermometer 225 is transmitted to the control unit
300. Connected to the other end of the piping 224 are
the upstream ends of a first sterilizing material supply
path 60 and a second sterilizing material supply path 62.
[0040] Referring back to FIG. 1, the isolator 1 includes
a first sterilizing material supply path 60, a second ster-
ilizing material supply path 62, a first gas supply path 64,
a second gas supply path 66, a first gas discharge path
68, and a second gas discharge path 70.
[0041] The first sterilizing material supply path 60 con-
nects the sterilizing material supply unit 200 to the first
sterilizing material supply port 16 without the medium of
a HEPA filter. The first sterilizing material supply path 60
is provided with an on-off valve 72. The sterilizing material
generated by the sterilizing material supply unit 200 is
supplied into the workroom 10 through the first sterilizing
material supply path 60 when the on-off valve 72 is open
and the fan 22 is on.
[0042] The second sterilizing material supply path 62
connects the sterilizing material supply unit 200 to the
second sterilizing material supply port 42 without the me-
dium of a HEPA filter. The second sterilizing material
supply path 62 is provided with an on-off valve 74. The
sterilizing material generated by the sterilizing material
supply unit 200 is supplied into the sterilization chamber
40 through the second sterilizing material supply path 62
when the on-off valve 74 is open and the fan 48 is on.
[0043] The first gas supply path 64 connects the exte-
rior of the isolator 1 to the first gas supply port 18. Since
the first gas supply port 18 is provided with the HEPA
filter 24, the exterior of the isolator 1 and the workroom
10 are connected with each other via the HEPA filter 24.
The first gas supply path 64 is provided with an on-off
valve 76, and the end on the workroom 10 side of the
first gas supply path 64 is connected to a blower 78. The
blower 78 is so arranged as to blow gas toward the work-
room 10, and a gas, such as air, which exists outside the
isolator 1 (hereinafter referred to as "air") is supplied into
the workroom 10 through the first gas supply path 64
when the on-off valve 76 is open and the blower 78 is
on. Provided at an exterior end of the first gas supply
path 64 is a sterilizing material decomposition treatment
filter 80 containing a metallic catalyst, such as platinum,
which prevents the sterilizing material from flowing back
from the workroom 10 and out of the isolator 1.
[0044] The second gas supply path 66 connects the
exterior of the isolator 1 to the second gas supply port
44. Since the second gas supply port 44 is provided with
the HEPA filter 50, the exterior of the isolator 1 and the
sterilization chamber 40 are connected with each other
via the HEPA filter 50. The second gas supply path 66
is provided with an on-off valve 82, and the end on the
sterilization chamber 40 side of the second gas supply
path 66 is connected to a fan 84. The fan 84 is so arranged
as to send air toward the sterilization chamber 40, and
air from outside the isolator 1 is supplied into the sterili-
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zation chamber 40 through the second gas supply path
66 when the on-off valve 82 is open and the fan 84 is on.
Provided at an exterior end of the second gas supply
path 66 is a sterilizing material decomposition treatment
filter 86 containing a metallic catalyst, such as platinum,
which prevents the sterilizing material from flowing back
from the sterilization chamber 40 and out of the isolator 1.
[0045] The first gas discharge path 68 connects a first
gas discharge port 20 to the exterior of the isolator 1.
Since the first gas discharge port 20 is provided with the
HEPA filter 26, the workroom 10 and the exterior of the
isolator 1 are connected with each other via the HEPA
filter 26. The first gas discharge path 68 is provided with
an on-off valve 88, and an exterior end of the first gas
discharge path 68 is connected to a blower 90. The blow-
er 90 is so arranged as to blow air toward the exterior of
the isolator 1, and air inside the workroom 10 is dis-
charged to the exterior of the isolator 1 through the first
gas discharge path 68 when the on-off valve 88 is open
and the blower 90 is on. Provided between the on-off
valve 88 of the first gas discharge path 68 and the blower
90 is a sterilizing material decomposition treatment filter
92 containing a metallic catalyst, such as platinum, which
prevents the sterilizing material from flowing from the
workroom 10 to the exterior of the isolator 1.
[0046] The second gas discharge path 70 connects
the second gas discharge port 46 to the exterior of the
isolator 1. Since the second gas discharge port 46 is pro-
vided with the HEPA filter 52, the sterilization chamber
40 and the exterior of the isolator 1 and are connected
with each other via the HEPA filter 52. The second gas
discharge path 70 is provided with an on-off valve 94,
and air inside the sterilization chamber 40 is discharged
to the exterior of the isolator 1 through the second gas
discharge path 70 when the on-off valve 94 is open and
the fan 84 or the fan 48 is on. Provided at an exterior end
of the second gas discharge path 70 is a sterilizing ma-
terial decomposition treatment filter 96 containing a me-
tallic catalyst, such as platinum, which prevents the ster-
ilizing material from flowing from the sterilization chamber
40 to the exterior of the isolator 1.
[0047] Also, the isolator 1 includes a workroom pres-
sure regulating flow path 98 and a sterilization chamber
pressure regulating flow path 100.
[0048] The workroom pressure regulating flow path 98
connects the first gas discharge port 20 to the exterior of
the isolator 1. The workroom pressure regulating flow
path 98 is provided with an on-off valve 102, and air inside
the workroom 10 is discharged to the exterior of the iso-
lator 1 through the workroom pressure regulating flow
path 98 when the on-off valve 102 is open and the blower
78 is on. The flow path diameter of the workroom pres-
sure regulating flow path 98 is set smaller than that of
the first gas supply path 64. Accordingly, the supply rate
of air into the workroom 10 via the first gas supply path
64 is greater than the discharge rate of air from the work-
room 10 via the workroom pressure regulating flow path
98. Therefore, when there is no outflow of air through the

first gas discharge path 68 with the on-off valve 88 closed
or when the total of the outflow of air through the first gas
discharge path 68 and the outflow of air through the work-
room pressure regulating flow path 98 is at a prescribed
level or below, the pressure in the workroom 10 is main-
tained positive, thus preventing the entry of foreign matter
into the workroom 10 from outside. Provided at an exte-
rior end of the workroom pressure regulating flow path
98 is a sterilizing material decomposition treatment filter
104 containing a metallic catalyst, such as platinum,
which prevents the sterilizing material from flowing from
the workroom 10 to the exterior of the isolator 1.
[0049] The sterilization chamber pressure regulating
flow path 100 connects the second gas discharge port
46 to the exterior of the isolator 1. The sterilization cham-
ber pressure regulating flow path 100 is provided with an
on-off valve 106, and air inside the sterilization chamber
40 is discharged to the exterior of the isolator 1 through
the sterilization chamber pressure regulating flow path
100 when the on-off valve 106 is open and the fan 84 is
on. The flow path diameter of the sterilization chamber
pressure regulating flow path 100 is set smaller than that
of the second gas supply path 66. Accordingly, the supply
rate of air into the sterilization chamber 40 via the second
gas supply path 66 is greater than the discharge rate of
air from the sterilization chamber 40 via the sterilization
chamber pressure regulating flow path 100. Therefore,
when there is no outflow of air through the second gas
discharge path 70 with the on-off valve 94 closed or when
the total of the outflow of air through the second gas dis-
charge path 70 and the outflow of air through the sterili-
zation chamber pressure regulating flow path 100 is at a
prescribed level or below, the pressure in the sterilization
chamber 40 is maintained positive, thus preventing the
entry of foreign matter into the sterilization chamber 40
from outside. Provided at an exterior end of the steriliza-
tion chamber pressure regulating flow path 100 is a ster-
ilizing material decomposition treatment filter 108 con-
taining a metallic catalyst, such as platinum, which pre-
vents the sterilizing material from flowing from the steri-
lization chamber 40 to the exterior of the isolator 1.
[0050] The isolator 1 according to the present embod-
iment includes a first sterilizing material discharge port
110 provided in the workroom 10 and a second sterilizing
material discharge port 112 provided in the sterilization
chamber 40. Also, the isolator 1 includes a circulating
path 114 that connects the first sterilizing material dis-
charge port 110 to the sterilizing material supply port 200
without the medium of the HEPA filter and a second cir-
culating path 116 that connects the second sterilizing ma-
terial discharge port 112 to the sterilizing material supply
unit 200 without the medium of the HEPA filter.
[0051] An end of the first circulating path 114 on a ster-
ilizing material supply unit 200 side is coupled to the pip-
ing 272 (See FIG. 2A). Thus a flow path is formed such
that the sterilizing material produced by the sterilizing
material supply unit 200 is circulated in the order of the
first sterilizing material supply path 60, the workroom 10,
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the first circulating path 114 and the sterilizing material
supply unit 200. The first circulating path 114 is provided
with an on-off valve 118. When the on-of valve 118 is
open and the fan 22 is on, the sterilizing material in the
workroom 10 is sent to the sterilizing supply unit 200 after
it has passed through the first circulating path 114.
[0052] An end of the second circulating path 116 on a
sterilizing material supply unit 200 side is coupled to the
piping 272 (See FIG. 2A). Thus a flow path is formed
such that the sterilizing material produced by the steriliz-
ing material supply unit 200 is circulated in the order of
the second sterilizing material supply path 62, the steri-
lization chamber 40, the second circulating path 116 and
the sterilizing material supply unit 200. The second cir-
culating path 116 is provided with an on-off valve 120.
When the on-off valve 120 is open and the fan 48 is on,
the sterilizing material in the sterilization chamber 40 is
sent to the sterilizing material supply unit 200 after it has
passed through the second circulating path 116.
[0053] The isolator 1 according to the present embod-
iment further includes a first filter circulating path 122,
which is a first circulating path going through a filter, and
a second filter circulating path 124, which is a second
circulating path going through a filter.
[0054] The first filter circulating path 122 connects the
first gas discharge port 20 to the first gas supply port 18,
on the outside of the workroom 10. The first filter circu-
lating path 122 is provided with an on-off valve 126. An
end of the first filter circulating path 122 on a first gas
supply port 18 side is coupled to the blower 78. When
the on-off valve 126 is open and the blower 78 is on, the
sterilizing material in the workroom 10 is circulated in the
order of the first gas discharge port 20, the first filter cir-
culating path 122, the first gas supply port 18 and the
workroom 10. At this time, the sterilizing material passes
through the HEPA filter 26 and the HEPA filter 24.
[0055] The first filter circulating path 122 includes a
first decomposition treatment unit path 128 which is a
path going through a decomposition treatment unit. The
first decomposition treatment unit path 128 connects the
first gas discharge port 20 to the first gas supply port 18,
on the outside of the workroom 10. An end of the first
decomposition treatment unit path 128 on a first gas sup-
ply port 18 side is coupled to the blower 78. The first
decomposition treatment unit path 128 is provided with
an on-off valve 130. Also, the first decomposition treat-
ment unit path 128 is provided with a sterilizing material
decomposition treatment filter 132 having a catalyst,
such as platinum, which decomposes the sterilizing ma-
terial. The sterilizing material decomposition treatment
filter 132 constitutes a sterilizing material decomposition
treatment unit. When the on-off valve 130 is open and
the blower 78 is on, the sterilizing material in the work-
room 10 is circulated in the order of the first gas discharge
port 20, the first decomposition treatment unit path 128,
the first gas supply port 18 and the workroom 10. In this
process, the sterilizing material passes through the ster-
ilizing material decomposition treatment filter 132 repeat-

edly so as to be decomposed. As a result, the concen-
tration of the sterilizing material to be discharged outside
can be further reduced.
[0056] The second filter circulating path 124 connects
the second gas discharge port 46 to the second gas sup-
ply port 44, on the outside of the sterilization chamber
40. The second filter circulating path 124 is provided with
an on-off valve 134. An end of the second filter circulating
path 124 on a second gas supply port 44 side is coupled
to the fan 84. When the on-off valve 134 is open and the
fan 84 is on, the sterilizing material in the sterilization
chamber 40 is circulated in the order of the second gas
discharge port 46, the second filter circulating path 124,
the second gas supply port 44 and the sterilization cham-
ber 40. At this time, the sterilizing material passes through
the HEPA filter 52 and the HEPA filter 50.
[0057] The second filter circulating path 124 includes
a second decomposition treatment unit path 136 which
is a path going through a decomposition treatment unit.
The second decomposition treatment unit path 136 con-
nects the second gas discharge port 46 to the second
gas supply port 44, on the outside of the sterilization
chamber 40. An end of the second decomposition treat-
ment unit path 136 on a second gas supply port 44 side
is coupled to the blower 84. The second decomposition
treatment unit path 136 is provided with an on-off valve
138. Also, the second decomposition treatment unit path
136 is provided with a sterilizing material decomposition
treatment filter 140 having a catalyst, such as platinum,
which decomposes the sterilizing material. The sterilizing
material decomposition treatment filter 140 constitutes a
sterilizing material decomposition treatment unit. When
the on-off valve 138 is open and the fan 84 is on, the
sterilizing material in the sterilization chamber 40 is cir-
culated in the order of the second gas discharge port 46,
the second decomposition treatment unit path 136, the
second gas supply port 44 and the sterilization chamber
40. In this process, the sterilizing material passes through
the sterilizing material decomposition treatment filter 140
repeatedly so as to be decomposed. As a result, the con-
centration of the sterilizing material to be discharged out-
side can be further reduced.
[0058] The isolator 1 includes the control unit 300. The
control unit 300 controls the opening and closing of each
on-off valve and the ON/OFF of each blower and fan,
and thereby controls the switching of the flow path of
sterilizing material and air taken in from the outside. The
control unit 300 also controls the generation of sterilizing
material by the sterilizing material supply unit 200. The
isolator 1 also includes an instruction unit 310 by which
a user can select any of various sterilization processes
and treatments described later. The control unit 300 has
a not-shown storage which stores various kinds of control
programs and conversion tables associating each on-off
valve and fan with their respective states in each sterili-
zation. The control unit 300 retrieves, from the storage,
a control program and a conversion table associated with
the sterilization treatment selected by the user, and con-

11 12 



EP 2 210 618 A1

8

5

10

15

20

25

30

35

40

45

50

55

trols the switching of flow paths according to said control
program and conversion tale so as to conduct the select-
ed sterilization treatment.
[0059] A description is now given of a sterilization treat-
ment carried out in the isolator 1 configured as above. In
a state where a work is being carried out in the workroom
10, the door 30 is closed at first. At this time, the control
unit 300 turns on the on-off valves 76, 88 and 102, turns
off the on-off valves 118, 126 and 130, and turns on the
blower 78 and 90. As a result, the outside air is supplied
into the workroom 10 through the first gas supply path
64. This creates a flow path where the air inside the work-
room 10 is discharged to the exterior through the first gas
discharge path 68 and the workroom pressure regulating
flow path 98. The air blowing quantity of the blowers 78
and 90 is adjusted in such a manner that the quantity of
air supplied into the workroom 10 from the exterior via
the first gas supply path 64 thereof is greater than the
quantity of air discharged from the workroom 10 via the
first gas discharge path 68 and the workroom pressure
regulating flow path 98. Thus the inside of the workroom
10 is maintained at a positive pressure.
[0060] A sterilization treatment done by the isolator 1
includes a pretreatment process, a sterilization process,
and a replacement process. In the pretreatment process,
a sterilizing material is supplied into the workroom 10 or
the sterilization chamber 40 which is to be sterilized, so
that the workroom 10 or the sterilization chamber 40 is
filled with sterilizing material supplied. When the concen-
tration of the sterilizing material in the workroom 10 or
the sterilization chamber 40 in the pretreatment process
reaches a required concentration level or above, the ster-
ilization process for sterilizing the interior of the workroom
10 or the sterilization chamber 40 starts. As the steriliza-
tion process is completed after a predetermined duration
of time has elapsed, the replacement process starts. In
the replacement process, the sterilizing material is dis-
charged from the workroom 10 or the sterilization cham-
ber 40 and is decomposed by a catalyst, so that the con-
centration thereof drops. At the same time, the inside of
the workroom 10 or the sterilization chamber 40 is re-
placed with the outside air.
[0061] The isolator 1 according to the present embod-
iment has a first sterilization treatment for sterilizing the
interior of the workroom 10 and a second sterilization
treatment for sterilizing the interior of the sterilization
chamber 40 as the sterilization treatment, and can con-
duct the first sterilization treatment and the second ster-
ilization treatment independently of each other. Thus, the
isolator 1 can sterilize the workroom 10 and the steriliza-
tion chamber 40 independently of each other. It is to be
noted here that the first sterilization treatment and the
second sterilization treatment can be conducted in par-
allel with each other. In other words, when either one of
the sterilization treatments is in progress, the other ster-
ilization treatment can be executed whilst the current
sterilization treatment is underway. Note that the second
sterilization treatment can be conducted not only when

the sterilization chamber 40 is sterilized but also when
articles to be carried into the workroom 10 is sterilized.

(First sterilization treatment: the sterilization of a work-
room)

[0062] As the control unit 300 receives an instruction
to execute the first sterilization treatment from the instruc-
tion unit 310, the control unit 300 has the first sterilization
treatment conducted. At first, the control unit 300 starts
a pretreatment process with the front door 12 and the
door 30 closed. In the pretreatment process, the steriliz-
ing material supply unit 200 starts to generate and supply
a sterilizing material, and the on-off valves 76, 88, 102,
118, 126 and 130 are closed and the blowers 78 and 90
are turned off. Then, with the on-off valve 72 open and
the fan 22 turned on, the sterilizing material is supplied
into the workroom 10 by way of the first sterilizing material
supply path 60. When the workroom 10 is filled with the
sterilizing material and the concentration of the sterilizing
material becomes equal to or greater than a concentra-
tion level required for the sterilization of the interior of the
workroom 10, the pretreatment process is terminated.
[0063] As the pretreatment process is terminated, the
control unit 300 starts a process of sterilization. In the
process of sterilization, the on-off valve 118 is opened
and the gas inside the workroom 10 including the steri-
lizing material is sent to the sterilizing material supply
unit 200 via the first circulating path 114. Thus a circu-
lating path is formed such that the sterilizing material is
circulated in the order of the first sterilizing material sup-
ply path 60, the workroom 10, the first circulating path
114 and the sterilizing material supply unit 200. After a
predetermined duration of time has elapsed or the con-
sumption of the raw material for sterilizing material has
reached a prescribed level, the process of sterilization is
terminated. For example, the process of sterilization may
be terminated when the sterilizing material cartridge 260
becomes empty.
[0064] As the process of sterilization is terminated, the
control unit 300 starts a replacement process. In the re-
placement process, the sterilizing material supply unit
200 stops the generation and supply of the sterilizing
material, and the on-off valve 88 is opened and the blower
90 is turned on. Thus, air inside the workroom 10 includ-
ing the sterilizing material is discharged to the first gas
discharge path 68. Also, the on-off valve 76 is opened
and the blower 78 is turned on, so that air outside the
isolator 1 is supplied into the workroom 10. In this man-
ner, the sterilizing material in the workroom 10 is replaced
by the air. Also, the sterilizing materials in the first steri-
lizing material supply path 60 and the first circulating path
114 are removed and replaced by the air. The air dis-
charged to the first gas discharge path 68 is discharged
outside the isolator 1 by way of the first gas discharge
path 68. When the air passes through the sterilizing ma-
terial decomposition treatment filter 92, the sterilizing ma-
terial contained in the air is decomposed by the sterilizing
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material treatment filter 92. Note that the arrangement
may be such that the sterilizing material is also dis-
charged to the workroom pressure regulating flow path
98 with the on-off valve 102 open.
[0065] When the concentration of the sterilizing mate-
rial in the workroom 10 becomes a prescribed level or
below in the replacement process, the replacement proc-
ess is terminated and the workroom 10 is ready to be
used. Here, the concentration of the sterilizing material
for which the workroom 10 can be ready to be used cor-
responds to a concentration with which a biologically-
derived material used in the work is processed without
being affected nonnegligibly. If the sterilizing material is
a hydrogen peroxide gas, this level of concentration will
be less than or equal to 1 ppm time weighted average
(TWA) which is specified by the American Conference
of Governmental Industrial Hygienists (ACGIH). The con-
centration of the sterilizing material in the workroom 10
can be obtained if a sensor such as an infrared absorption
sensor is installed in the workroom 10. Alternatively,
whether the concentration of the sterilizing material in
the workroom 10 reaches a prescribed value or not may
be detected in a manner such that the time until when
the concentration of the sterilizing material in the work-
room 10 reaches the prescribed value is calculated and
the passage of such time is monitored.

(Second sterilization treatment: the sterilization of a ster-
ilization chamber)

[0066] As the control unit 300 receives an instruction
to execute the second sterilization treatment from the
instruction unit 310, the control unit 300 has the second
sterilization treatment conducted. At first, the control unit
300 starts a pretreatment process with the door 30 and
the carry-in door 58 closed and articles being carried into
the sterilization chamber 40 if the articles are to be ster-
ilized. In the pretreatment process, the sterilizing material
supply unit 200 starts to generate and supply the steri-
lizing material, and the on-off valves 82, 94, 106, 120,
134 and 138 are closed and the fan 84 is turned off. Then,
with the on-off valve 74 open and the fan 48 turned on,
the sterilizing material is supplied into the sterilization
chamber 40 by way of the second sterilizing material sup-
ply path 62. When the sterilization chamber 40 is filled
with the sterilizing material and the concentration of the
sterilizing material becomes equal to or greater than a
concentration level required for the sterilization of the in-
terior of the sterilization chamber 40 or required for the
sterilization of the articles carried into the workroom 10.
[0067] As the pretreatment process is terminated, the
control unit 300 starts a process of sterilization. In the
process of sterilization, the on-off valve 120 is opened
and the gas inside the sterilization chamber 40 including
the sterilizing material is sent to the sterilizing material
supply unit 200 via the second circulating path 116. Thus
a circulating path is formed such that the sterilizing ma-
terial is circulated in the order of the second sterilizing

material supply path 62, the sterilization chamber 40, the
second circulating path 116 and the sterilizing material
supply unit 200. After a predetermined duration of time
has elapsed or the consumption of the raw material for
the sterilizing material has reached a prescribed level,
the process of sterilization is terminated. For example,
the process of sterilization may be terminated when the
sterilizing material cartridge 260 runs out.
[0068] As the process of sterilization is terminated, the
control unit 300 starts a replacement process. In the re-
placement process, the sterilizing material supply unit
200 stops the generation and supply of the sterilizing
material, and the on-off valve 94 is opened. Thus, air
inside the sterilization chamber 40 including the steriliz-
ing material is discharged to the second gas discharge
path 70. Also, the on-off valve 82 is opened and the fan
84 is turned on, so that air outside the isolator 1 is supplied
into the sterilization chamber 40. In this manner, the ster-
ilizing material in the sterilization chamber 40 is replaced
by the air. Also, the sterilizing materials in the second
sterilizing material supply path 62 and the second circu-
lating path 116 are removed and replaced by the air. The
air discharged to the second gas discharge path 70 is
discharged outside the isolator 1 by way of the second
gas discharge path 70. When the air passes through the
sterilizing material decomposition treatment filter 96, the
sterilizing material contained in the air is decomposed by
the sterilizing material treatment filter 96. Note that the
arrangement may be such that the sterilizing material is
also discharged to the sterilization chamber pressure
regulating flow path 100 with the on-off valve 106 open.
[0069] When the concentration of the sterilizing mate-
rial in the sterilization chamber 40 becomes a prescribed
level or below in the replacement process, the replace-
ment process is terminated and the door 30 or the side
wall 56 can be opened, namely, the sterilization chamber
40 is ready to be opened. Here, the concentration of the
sterilizing material for which the sterilization chamber 40
is openable corresponds to a concentration with which a
worker or a biologically-derived material is not adversely
affected even if the sterilizing material is released to the
exterior of the isolator 1 or released to the interior of the
workroom 10. This level of concentration is less than or
equal to 1 ppm time weighted average (TWA) which is
specified by the American Conference of Governmental
Industrial Hygienists (ACGIH). The concentration of the
sterilizing material in the sterilization chamber 40 can be
obtained if a sensor such as an infrared absorption sen-
sor is installed in the sterilization chamber 40. Alterna-
tively, whether the concentration of the sterilizing material
in the sterilization chamber 40 reaches a prescribed val-
ue or not may be detected in a manner such that the time
until when the concentration of the sterilizing material in
the sterilization chamber 40 reaches the prescribed value
is calculated and the passage of such time is monitored.
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(Third sterilization treatment: the sterilization of work-
room and sterilization chamber)

[0070] The isolator 1 according to the present embod-
iment has a third sterilization treatment for sterilizing the
interior of the workroom 10 and the interior of the sterili-
zation chamber 40 at the same time, as the sterilization
treatment. As the control unit 300 receives an instruction
to execute the third sterilization treatment from the in-
struction unit 310, the control unit 300 has the third ster-
ilization treatment conducted. At first, the control unit 300
starts a pretreatment process with the front door 12 and
the carry-in door 58 closed and the door 30 open. In the
pretreatment process, the sterilizing material supply unit
200 starts to generate and supply a sterilizing material,
and the on-off valves 74, 76, 82, 88, 94, 102, 106, 118,
120, 126, 130, 134 and 138 are closed and the blowers
78 and 90 and the fans 48 and 84 are turned off. Then,
with the on-off valve 72 open and the fan 22 turned on,
the sterilizing material is supplied into the workroom 10
by way of the first sterilizing material supply path 60. The
sterilizing material supplied into the workroom 10 is
moved into the sterilization chamber 40 through the door
30 and thereby the sterilizing material is supplied to the
interiors of the workroom 10 and the sterilization chamber
40. When the concentration of the sterilizing material be-
comes equal to or greater than concentration levels re-
quired for the sterilization of the interiors of the workroom
10 and the sterilization chamber 40, the pretreatment is
terminated.
[0071] As the pretreatment process is terminated, the
control unit 300 starts a process of sterilization. In the
process of sterilization, the on-off valve 120 is opened
and the gas inside the sterilization chamber 40 including
the sterilizing material is sent to the sterilizing material
supply unit 200 via the second circulating path 116. Thus
a circulating path is formed such that the sterilizing ma-
terial is circulated in the order of the first sterilizing ma-
terial supply path 60, the workroom 10, the sterilization
chamber 40, the second circulating path 116 and the ster-
ilizing material supply unit 200, thereby sterilizing the
workroom 10 and the sterilization chamber 40. After a
predetermined duration of time has elapsed or the con-
sumption of the raw material for sterilizing material has
reached a prescribed level, the process of sterilization is
terminated. For example, the process of sterilization may
be terminated when the sterilizing material cartridge 260
becomes empty.
[0072] As the process of sterilization is terminated, the
control unit 300 starts a replacement process. In the re-
placement process, the sterilizing material supply unit
200 stops the generation and supply of the sterilizing
material, and the on-off valves 88 and 94 are opened and
the blower 90 and the fan 84 are turned on. Thus, gas
inside the workroom 10 and sterilization chamber 40 in-
cluding the sterilizing material is discharged to the first
gas discharge path 68 and the second gas discharge
path 70. Also, the on-off valves 76 and 82 are opened

and the blower 78 is turned on, so that air outside the
isolator 1 is supplied into the workroom 10 and the ster-
ilization chamber 40. In this manner, the sterilizing ma-
terial in the workroom 10 and the sterilization chamber
40 is replaced by the air. Also, the sterilizing materials in
the first sterilizing material supply path 60 and the second
circulating path 116 are removed and replaced by the
air. The sterilizing material discharged to the first gas
discharge path 68 and the second gas discharge path
70 is decomposed by the sterilizing material decompo-
sition treatment filter 92 and the sterilizing material de-
composition treatment filter 96. Note that the arrange-
ment may be such that the sterilizing material is also dis-
charged to the workroom pressure regulating flow path
98 and the sterilization chamber pressure regulating flow
path 100 with the on-off valves 102 and 106 open.
[0073] When the concentration of the sterilizing mate-
rials in the workroom 10 and the sterilization chamber 40
becomes a prescribed level or below in the replacement
process, the replacement process is terminated.
[0074] Note that the delivery of the sterilizing material
into the sterilizing material supply unit 200 via the second
circulating path 116 and the delivery of the sterilizing ma-
terial to thereinto via the first circulating path 114 may be
conducted in parallel with each other or in a switchable
manner. Hence, the supply rate of the sterilizing material
into the workroom 10 can be made to differ from that of
the sterilizing material into the sterilization chamber 40,
so that the degrees of sterilization can be adjusted in the
workroom 10 and the sterilizing chamber 40 separately.
Specifically, in the initial stage of the process of steriliza-
tion, for instance, the sterilizing material mainly moves
from the first sterilizing material supply port 16 toward
the first sterilizing material discharge port 110 due to the
circulation of the sterilizing material via the first circulating
path 114. Accordingly, the main flow of the sterilizing ma-
terial is so formed as to pass through the workroom 10
only. Then, when the flow of the sterilizing material is
switched, after a predetermined duration of time, from
the circulation via the first circulating path 114 to the cir-
culation via the second circulating path 116, the sterilizing
material mainly moves from the first sterilizing material
supply port 16 toward the second sterilizing material dis-
charge port 112. Accordingly, the main flow of the steri-
lizing material is so formed as to pass through the steri-
lization chamber 40 also. As a result, the sterilization of
interior of the workroom 10 can be conducted in a more
concentrated manner.
[0075] Alternatively, in the initial stage of the process
of sterilization, the main flow of the sterilizing material
passing through the workroom 10 and another flow there-
of branching out from this main flow into the sterilization
chamber 40 are formed in a manner such that the circu-
lation of the sterilizing material via the first circulating
path 114 and the circulation thereof via the second cir-
culating path 116 are carried out in parallel with each
other. Since the position at which the sterilizing material
is supplied is the first sterilizing material supply port 16,

17 18 



EP 2 210 618 A1

11

5

10

15

20

25

30

35

40

45

50

55

the amount of sterilizing material passing through within
the workroom 10 is larger than that entering into the ster-
ilization chamber 40. Then, the circulation of the steriliz-
ing material via the first circulating path 114 is shut off
after a predetermined duration of time, so that the main
flow of the sterilizing material is so formed as to pass
through the interior of the sterilization chamber 40. Thus
the amount of sterilizing material supplied into the steri-
lization chamber 40 can be increased as compared with
the case when the switching is made between the first
circulating path 114 and the second circulating path 116,
and the sterilization of the interior of the workroom 10
can be conducted in a more concentrated manner.
[0076] Also, in the pretreatment process, the sterilizing
material may be supplied into the sterilization chamber
40 via the second sterilizing material supply path 62 and
move into the workroom 10 through the door 30. In the
process of sterilization, the sterilizing material may be
circulated in the order of the second sterilizing material
supply path 62, the sterilizing chamber 40, the workroom
10, the first circulating path 114, and the sterilizing ma-
terial supply unit 200. In such a case, if the circulation of
the sterilizing material via the circuit circulating path 114
and the circulation thereof via the second circulating path
116 are conducted in parallel with each other or in a
switchable manner, the supply rate of the sterilizing ma-
terial into the workroom 10 can be made to differ from
that of the sterilizing material into the sterilization cham-
ber 40. As a result, the degrees of sterilization can be
adjusted in the workroom 10 and the sterilizing chamber
40 separately.
[0077] As the sterilizing material passes through the
HEPA filter, part of the sterilizing material is adsorbed by
the HEPA filter. The sterilizing material adsorbed by he
HEPA filter is not easily removed from the HEPA filter
and strips off gradually over a comparatively long period
of time. Thus, if the sterilizing material remains in the
HEPA filter 24 disposed on an air inlet side of the work-
room 10, for instance, there is a possibility that the ster-
ilizing material may strip off from the HEPA filter 24 during
the work in the workroom 10 and the sterilizing material
stripped off may be mixed into the workroom 10. In order
to assure the removal of such sterilizing material from
the HEPA filter, the time for the replacement process
needs to be set longer. In contrast to this, in the above-
described first sterilization treatment, the second sterili-
zation treatment and the third sterilization treatment, the
sterilizing material is supplied into the workroom 10 and
the sterilization chamber 40 without the medium of the
HEAP filter 24 disposed on the inlet side of the workroom
10 and the HEPA filter 50 disposed on the inlet side of
the sterilization chamber 40. Thus the time for the re-
placement process can be made shorter as compared
with the case where the sterilizing material passes
through the HEPA filters. As a result, the time required
for the sterilization treatment can be reduced.

(The sterilization of HEPA filters)

[0078] In the above-described first sterilization treat-
ment or the third sterilization treatment, the sterilizing ma-
terial does not pass through the HEPA filter 24, so that
there are cases where the HEPA filter 24 may not be
sufficiently sterilized. In the light of this potential problem,
the isolator 1 can conduct the following sterilizing treat-
ment to sterilize the HEPA filter 24. This filter sterilization
treatment is conducted after either the first sterilization
treatment or the third sterilization treatment is selected
and the user selects the sterilization treatment of the
HEPA filter 24. Also, this filter sterilization treatment may
be selected as a fourth sterilization treatment combined
with the first sterilization treatment or a fifth sterilization
treatment combined with the third sterilization treatment.
[0079] As the filter sterilization treatment of the HEPA
filter 24 is selected, the control unit 300 has the sterilizing
material supplied into the workroom 10 circulated, with
predetermined timing, by way of the filter circulating path
122 in the first sterilization treatment or the third sterili-
zation treatment. More specifically, in a sterilization proc-
ess of the first sterilization treatment or the third sterili-
zation treatment, the on-off valve 126 is opened with pre-
determined timing and the blower 78 is turned on. This
causes the gas including the sterilizing material in the
workroom 10 to circulate in the order of the HEPA filter
26, the first filter circulating path 122, the HEPA filter 24
and the workroom 10 so as to sterilize the HEPA filter 24.
[0080] Similarly, in the above-described second steri-
lization treatment or the third sterilization treatment, the
sterilizing material does not pass through the HEPA filter
50, so that there are cases where the HEPA filter 50 may
not be sufficiently sterilized. In the light of this potential
problem, the isolator 1 can conduct the following steriliz-
ing treatment to sterilize the HEPA filter 50. This filter
sterilization treatment is conducted after either the sec-
ond sterilization treatment or the third sterilization treat-
ment is selected and the user selects the sterilization
treatment of the HEPA filter 50. Also, this filter sterilization
treatment may be selected as a sixth sterilization treat-
ment combined with the second sterilization treatment,
a seventh sterilization treatment combined with the third
sterilization treatment, or an eighth sterilization treatment
combined with the fifth sterilization treatment.
[0081] As the filter sterilization treatment of the HEPA
filter 50 is selected, the control unit 300 has the sterilizing
material supplied into the sterilization chamber 40 circu-
lated, with predetermined timing, by way of the second
filter circulating path 124 in the second sterilization treat-
ment or the third sterilization treatment. More specifically,
in a sterilization process of the second sterilization treat-
ment or the third sterilization treatment, the on-off valve
134 is opened with predetermined timing and the fan 84
is turned on. This causes the gas including the sterilizing
material in the sterilization chamber 40 to circulate in the
order of the HEPA filter 52, the second filter circulating
path 124, the HEPA filter 50 and the sterilization chamber
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40 so as to sterilize the HEPA filter 50.
[0082] Furthermore, in the above-described filter ster-
ilization treatment of the HEPA filter 24, the control unit
300 has the sterilizing material supplied into the work-
room 10 circulated, with predetermined timing, by way
of the first decomposition treatment unit path 128. More
specifically, in a sterilization process of the first steriliza-
tion treatment or the third sterilization treatment, the ster-
ilizing material is circulated by way of the first filter circu-
lating path 122; then the on-off valve 130 is opened with
predetermined timing and the on-off valve 126 is closed.
This causes the air including the sterilizing material in
the workroom 10 to circulate in the order of the HEPA
filter 26, the first decomposition treatment unit path 128,
the HEPA filter 24 and the workroom 10, and causes the
sterilizing material to repeatedly pass through the steri-
lizing material decomposition treatment filter 132 so as
to be decomposed and removed. As the concentration
of the sterilizing material in the workroom 10 becomes a
prescribed value or below, the control unit 300 terminates
the process of sterilization and starts the replacement
process.
[0083] Similarly, in the above-described filter steriliza-
tion treatment of the HEPA filter 50, the control unit 300
has the sterilizing material supplied into the sterilization
chamber 40 circulated, with predetermined timing, by
way of the second decomposition treatment unit path
136. More specifically, in a sterilization process of the
second sterilization treatment or the third sterilization
treatment, the sterilizing material is circulated by way of
the second filter circulating path 124; then the on-off valve
138 is opened with predetermined timing and the on-off
valve 134 is closed. This causes the air including the
sterilizing material in the sterilization chamber 40 to cir-
culate in the order of the HEPA filter 52, the second de-
composition treatment unit path 136, the HEPA filter 50
and the sterilization chamber 40, and causes the steri-
lizing material to repeatedly pass through the sterilizing
material decomposition treatment filter 140 so as to be
decomposed and removed. As the concentration of the
sterilizing material in the sterilization chamber 40 be-
comes a prescribed value or below, the control unit 300
terminates the process of sterilization and starts the re-
placement process.
[0084] Suppose that the sterilizing material is not sub-
jected to the above-described decomposition and remov-
al prior to the replacement process. Then the decompo-
sition of the sterilizing material in the sterilizing material
decomposition treatment filter 92 and the sterilizing ma-
terial decomposition treatment filter 96 will take a long
time. This is because the concentration of the sterilizing
material is high in the initial stage of the replacement
process. In the process of sterilization according to the
present embodiment, on the other hand, the sterilizing
material is decomposed after the gas in the workroom
10 passes through the first decomposition treatment unit
path 128 repeatedly and the gas in the sterilization cham-
ber 40 passes through the second decomposition treat-

ment unit path 136 repeatedly. Therefore, the sterilizing
material in the workroom 10 or the sterilization chamber
40 can be reduced in a shorter time, and consequently
the time for sterilization treatment can be shortened. Al-
so, the gas inside the workroom 10 or the sterilization
chamber 40 is discharged to the exterior of the isolator
1 after the concentration of the sterilizing material has
been sufficiently reduced. Thus, the leak of the sterilizing
material to the exterior can be prevented more reliably.
Note that the "prescribed value" is the value capable of
both reducing the sterilizing material treatment time and
preventing the leak of the sterilizing material, for exam-
ple, and may be set based on the experiments and the
results of simulation runs.
[0085] When the above-described filter sterilization
treatment is conducted, the sterilizing material passes
through the HEPA filter 24 and the HEPA filter 50 dis-
posed on the air inlet side. Thus the replacement process
takes a longer time than when no filter sterilization treat-
ment is conducted. In the light of this, for example, where
one operation has been completed in the workroom and
then a sterilization treatment is to be conducted before
the start of the next operation, the first sterilization treat-
ment, the second sterilization treatment, or the third ster-
ilization treatment is conducted. Consequently, the time
for sterilization treatment can be shortened and the next
operation can be started earlier. On the other hand, for
example, where one-day-long operation is over and the
next operation is scheduled to be conducted the next
day, or where periodic maintenance work is to be done,
not only the first sterilization treatment, the second ster-
ilization treatment, or the third sterilization treatment but
also the the filter steriliziang treatment is conducted. Con-
sequently, the filters disposed on the air inlet side are
also sterilized and therefore the reliability of work done
in the isolator 1 can be enhanced.
[0086] In the first sterilization treatment and the third
sterilization treatment, the sterilizing material supplied in-
to the workroom 10 passes through an air-outlet-side
HEPA filter 26, so that part of the sterilizing material is
adsorbed by the HEPA filter 26. It takes a comparatively
long period of time to remove the sterilizing material ad-
sorbed by the HEPA filter 26. However, it is less likely
that the sterilizing material flows back into the workroom
10. This is because the sterilizing material stripped off
from the HEPA filter 26 is carried along by the flow of air
flowing during an operation from the workroom 10 to the
exterior of the isolator 1 and is sent out to a first gas
discharge path 68 side. Accordingly, if no filter steriliza-
tion treatment is conducted, the time for sterilization treat-
ment can be shortened, regardless of whether there is
any sterilizing material adsorbed by the HEPA filter 26
or not, when compared with the case where a filter ster-
ilization treatment is conducted.
[0087] To sum up the operations of and the advanta-
geous effects achieved by the arrangement thus far ex-
plained, the isolator 1 according to the first embodiment
is provided with the first sterilizing material supply path
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60 which connects the sterilizing material supply unit 200
to the workroom 10 without the medium of a HEPA filter
and the second sterilizing material supply path 62 which
connects the sterilizing material supply unit 200 to the
sterilization chamber 40 without the medium of a HEPA
filter. Hence, the interiors of the workroom and the ster-
ilization chamber can be sterilized without the interven-
tion of HEPA filters disposed on the air inlet side of the
workroom and the sterilization chamber. This shortens
the time required for the sterilization process because
the time until the concentration of the sterilizing material
reaches a predetermined level in the pretreatment proc-
ess is shortened and the time for the replacement proc-
ess is also shortened. Furthermore, the interiors of the
workroom and the sterilization chamber can be sterilized
more completely because there is reduced wasteful con-
sumption of sterilizing material due to its adsorption to
the HEPA filters.
[0088] Also, the isolator 1 is provided with the first cir-
culating path 114 which connects the workroom 10 to the
sterilizing material supply unit 200 without the medium
of a HEPA filter and the second circulating path 116 which
connects the sterilization chamber 40 to the sterilizing
material supply unit 200 without the medium of a HEPA
filter. Hence, the sterilizing material can be sent out to
the sterilizing material supply unit without the intervention
of HEPA filters disposed on an air outlet side of the work-
room and the sterilization chamber. Accordingly, a circu-
lating path can be formed without the intervention of a
HEPA filter between the workroom and the sterilizing ma-
terial supply unit or between the sterilization chamber
and the sterilizing material supply unit. This allows ster-
ilization of the interiors of the workroom and the sterili-
zation chamber with improved sterilization efficiency,
thus improving the reliability of the isolator.
[0089] Also, the isolator 1 is provided with the first gas
supply path 64 and the first gas discharge path 68, which
connect the exterior and the workroom 10 to each other,
and the second gas supply path 66 and the second gas
discharge path 70, which connect the exterior and the
sterilization chamber 40 to each other. As a result, the
sterilizing material inside the workroom and the steriliza-
tion chamber can be removed more rapidly and reliably.
This will further improve the reliability of the isolator.
[0090] Also, the isolator 1 is of such design that the
first sterilization treatment, in which the interior of the
workroom 10 is sterilized by supplying the sterilizing ma-
terial thereto via the first sterilizing material supply path
60, and the second sterilization treatment, in which the
interior of the sterilization chamber 40 is sterilized by sup-
plying the sterilizing material thereto via the second ster-
ilizing material supply path 62, can be conducted inde-
pendently of each other. Therefore, it is possible to con-
duct the sterilization of the workroom and that of the ster-
ilization chamber by staggering their starting hours. For
example, a sterilization in the sterilization chamber is
started while work is going on in the workroom and if the
work in the workroom is completed while the sterilization

in the sterilization chamber is still going on, then another
sterilization in the workroom can be started without wait-
ing for the completion of sterilization in the sterilization
chamber. This will lead to an improvement in the work
efficiency in the isolator and an increase in the production
of the processed articles.
[0091] Also, in the isolator 1, the third sterilization treat-
ment described herein can be conducted. For example,
the third sterilization treatment is defined such that, with
the door 30 open, the sterilizing material is supplied into
the workroom 10 via the first sterilizing material supply
path 60 and the sterilizing material having moved from
the workroom 10 to the sterilization chamber 40 is sent
to the sterilizing material supply unit 200 via the second
circulating path 116. Or the third sterilization treatment
is defined such that the sterilizing material is supplied
into the sterilization chamber 40 via the second sterilizing
material supply path 62 and the sterilizing material having
moved from the sterilization chamber 40 to the workroom
10 is sent to the sterilizing material supply unit 200 via
the first circulating path 114. In this manner, the work-
room and the sterilization chamber can be sterilized to-
gether. Also, when the sterilizing material is supplied via
the first sterilizing material supply path 60, the sterilizing
material is sent out via the second circulating path 116,
and when the sterilizing material is supplied via the sec-
ond sterilizing material supply path 62, the sterilizing ma-
terial is sent out via the first circulating path 114. Thus,
the flow of the sterilizing material can be created from
the workroom to the sterilization chamber or from the
sterilization chamber to the workroom. This helps to ac-
complish reliable sterilization in both of the workroom and
the sterilization chamber.
[0092] Also, in the third sterilization treatment of the
isolator 1, the sterilizing material is supplied into the work-
room 10 and the sterilization chamber 40 via the first
sterilizing material supply path 60, and the delivery of the
sterilizing material via the second circulating path 116
back to the sterilizing material supply unit 200 and the
delivery of the sterilizing material via the first circulating
path 114 back to the sterilizing material supply unit 200
are performed in parallel with each other or in a switch-
able manner. Thus, the supply rate of the sterilizing ma-
terial into the workroom can be made to differ from that
of the sterilizing material into the sterilization chamber,
so that the degrees of sterilization can be adjusted in the
workroom and the sterilizing chamber separately. Hence,
an optimum sterilization treatment can be conducted ac-
cording to the state of isolator operation.
[0093] Also, the isolator 1 is provided with the first filter
circulating path 122 which connects the first gas dis-
charge port 20 to the first gas supply port 18 of the work-
room 10. In the first sterilization treatment or the third
sterilization treatment of the isolator 1, the sterilizing ma-
terial supplied to the workroom 10 is circulated by way
of the first filter circulating path 122 with predetermined
timing. Also, the isolator 1 is provided with the second
filter circulating path 124 which connects the second gas
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discharge port 46 to the second gas supply port 44 of the
sterilization chamber 40. In the second sterilization treat-
ment or the third sterilization treatment of the isolator 1,
the sterilizing material supplied to the sterilization cham-
ber 40 is circulated by way of the second filter circulating
path 124 with predetermined timing. Thus the HEPA fil-
ters disposed on the air inlet side of the workroom and
the sterilization chamber can be sterilized, so that the
interiors of the workroom and the sterilization chamber
can be more reliably maintained sterile.
[0094] Also, the first filter circulating path 122 includes
the first decomposition treatment unit path 128 which
goes through the sterilizing material decomposition treat-
ment filter 132. And in the first sterilization treatment of
the isolator 1, the sterilizing material supplied to the work-
room 10 is circulated by way of the first decomposition
treatment unit path 128 with predetermined timing. Also,
the second filter circulating path 124 includes the second
decomposition treatment unit path 136 which goes
through the sterilizing material decomposition treatment
filter 140. And in the second sterilization treatment of the
isolator 1, the sterilizing material supplied to the sterili-
zation chamber 40 is circulated by way of the second
decomposition treatment unit path 136 with predeter-
mined timing. As a result, the sterilizing material in the
workroom and the sterilization chamber is decomposed
by passing through the respective sterilizing material de-
composition treatment filters repeatedly. Therefore, the
sterilizing material can be reduced in a shorter time, and
consequently the time for sterilization treatment can be
shortened. Also, the leak of the sterilizing material to the
exterior can be prevented more reliably, thus raising the
safety of the isolator.

(Second embodiment)

[0095] In the sterilization treatment, a gaseous steri-
lizing material is supplied into the workroom. In a con-
ventional isolator, when a sterilizing material is sterilized,
a long time duration is required until the sterilizing mate-
rial is turned into a gas. Thus, the overall sterilization
process takes a long time, causing a problem of reduced
work efficiency in the isolator.
[0096] The present embodiment has been made to
solve such problems, and a purpose thereof is to provide
a technology by which to reduce the time required for a
sterilization treatment and enhance the work efficiency
in an isolator
[0097] A sterilizing material supply unit according to
the present embodiment comprises: (1) a mist generation
unit including: (i) a propagation fluid holding unit for hold-
ing a fluid through which ultrasonic vibration generated
by an ultrasonic vibrator attached to a bottom of the hold-
ing unit propagates; and a receptacle for holding a hy-
drogen peroxide solution which is a raw material for ster-
ilizing material, and a (ii) receptacle for holding a hydro-
gen peroxide solution which is a raw material for steriliz-
ing material, the receptacle being attached onto the prop-

agation fluid holding unit in such a manner as to cover
an upper opening of the propagation fluid holding unit,
and a bottom of the receptacle projecting toward the ul-
trasonic vibrator; and (2) a vaporizing unit configured to
heat and vaporize the hydrogen peroxide solution atom-
ized by the mist generation unit, wherein the vaporizing
unit is installed upright above said mist generation unit
and a lower opening thereof communicates with the re-
ceptacle, the vaporizing unit including: (i) a carrier gas
supply port into which a carrier gas carrying the hydrogen
peroxide solution atomized thereby flows through a lower
side face of said vaporizing unit; (ii) a heating pipe, dis-
posed on top thereof, having a hydrogen peroxide supply
port for supplying hydrogen peroxide, together with the
carrier gas, to the exterior; and (iii) a heater disposed
inside the heating pipe, wherein the hydrogen peroxide
solution atomized by the mist generation unit is fed to the
vaporizing unit using the carrier gas, and a hydrogen per-
oxide gas, vaporized by the vaporizing unit, together with
the carrier gas is supplied to the exterior.
[0098] By employing this sterilizing material supply ap-
paratus, a two-stage method is implemented where the
hydrogen peroxide is atomized (i.e., the generation of
mists) by the mist generation unit having the ultrasonic
vibrator followed by the vaporization (gasification) there-
of by the vaporizing unit. As a result, the gasification of
hydrogen peroxide can be conducted promptly. Also, the
quantity of heat used in the vaporizing unit can be re-
duced as compared with the conventional practice. Thus,
the time duration required for the gasification of hydrogen
peroxide can be shortened and consequently the process
of sterilization as a whole can be shortened. As a result,
the work efficiency in the isolator can be improved.
Also, an isolator according to the present embodiment
has a workroom in which a work involving biologically-
derived materials is performed, and the isolator compris-
es: (1) a mist generation unit including: (i) a propagation
fluid holding unit for holding a fluid through which ultra-
sonic vibration generated by an ultrasonic vibrator at-
tached to a bottom of the holding unit propagates; and a
(ii) receptacle for holding a hydrogen peroxide solution
which is a raw material for sterilizing material, the recep-
tacle being attached to the propagation fluid holding unit
in such a manner as to cover an upper opening of the
propagation fluid holding unit, and a bottom of the recep-
tacle projecting toward the ultrasonic vibrator; and (2) a
vaporizing unit configured to heat and vaporize the hy-
drogen peroxide solution atomized by the mist generation
unit, the vaporizing unit including: (i) a carrier gas supply
port installed upright above the mist generation unit,
wherein a lower opening of the carrier gas supply port
communicates with the receptacle and a carrier gas car-
rying the hydrogen peroxide solution atomized thereby
flows into a lower side face of the carrier gas supply port;
(ii) a heating pipe, disposed on top thereof, having a hy-
drogen peroxide supply port for supplying hydrogen per-
oxide, together with the carrier gas, to the exterior; and
(iii) a heater disposed inside the heating pipe, wherein
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the hydrogen peroxide solution atomized by the mist gen-
eration unit is fed to the vaporizing unit using the carrier
gas, and a hydrogen peroxide gas, vaporized by the va-
porizing unit, together with the carrier gas is supplied to
the exterior.
[0099] FIG. 3 is a schematic diagram showing a struc-
ture of an isolator 1100 according to a second embodi-
ment of the present invention. As shown in FIG. 3, the
isolator 1100 of the first embodiment includes a work-
room 1010, in which a work involving biologically-derived
materials such as cell extraction or cell culture is per-
formed, a gas supply unit 1040 for supplying a gas, a gas
discharge unit 1050 for discharging the gas in the work-
room 1010, a sterilizing material supply apparatus 1200
for supplying a sterilizing material to the workroom 1010,
and a control unit 1090 for controlling these components.
Note that biologically-derived materials meant here are
materials such as living organisms themselves including
cells, substances constituting the living organisms, and
substances produced by the living organisms.
[0100] The gas supply unit 1040 is provided with an
air inlet 1042, a three-way valve 1044, and a fan 1046.
Air is taken in from the outside via the air inlet 1042. The
three-way valve 1044 is connected downstream of gas
flow of the air inlet 1042 via a path 1070 and downstream
of gas flow of a sterilizing gas generator 1202 via a path
1080. Also, the three-way valve 1044 is connected up-
stream of gas flow of the fan 1046 via a path 1072. The
three-way valve 1044 is capable of exclusively switching
the gas flow path toward either the path 1072 from the
path 1070 or the path 1072 from the path 1080. The air
taken in via the air inlet 1042 or the gas, including the
sterilizing material, sent out via the path 1080 is taken in
by the fan 1046 via the three-way valve 1044.
[0101] The fan 1046 blows out the gas taken in via the
path 1072 from a direction where three-way valve 1044
is disposed, toward a direction where the workroom 1010
is disposed, via a path 1074. The fan 1046 can perform
on-off control by the control unit 1090. Note that the fan
1046 can continuously adjust the air volume displace-
ment.
[0102] The workroom 1010 is provided with a front door
1012 which is openable and closable.
A work glove 1014 to be used in operations in the work-
room 1010 is installed in a predetermined position of the
front door 1012. A worker can insert his/her hand into the
work glove 1014 through a not-shown opening provided
in the front door 1012 and perform work in the workroom
1010 via the work glove 1014. Air sent out from the fan
1046 enters the workroom 1010 from a gas supply port
1016, and is discharged from a gas discharge port 1018.
The gas supply port 1016 is provided with a HEPA (High-
Efficiency Particulate Air) filter 1020, and the gas supply
port 1018 is provided with a HEPA filter 1022. Such an
arrangement as described above ensures that the work-
room 1010 is maintained sterile. Air flowing out of the
workroom 1010 is sent out to the gas discharge unit 1050
by way of he gas discharge port 1018, the HEPA filter

1022 and a path 1076.
[0103] The gas discharge unit 1050 is comprised of a
three-way valve 1052, a sterilizing material reduction unit
1054 and a discharge port 1058 arranged in this order
along the gas flow.
[0104] The three-way valve 1052 is connected down-
stream of gas flow of the workroom 1010 via the path
1076 and upstream of gas flow of the sterilizing material
reduction unit 1054 via the path 1082. Also, the three-
way valve 1052 is connected upstream of gas flow of the
sterilizing material supply apparatus 1200 (described lat-
er) via a path 1078. The three-way valve 1052 is capable
of exclusively switching the gas flow path toward either
the path 1082 from the path 1076 or the path 1078 from
the path 1076. The gas taken in via the path 1076 is sent
out toward the path 1082 or path 1078.
[0105] The sterilizing material reduction unit 1054 re-
duces the concentration level of the sterilizing material
contained in the gas sent out via the three-way valve
1052. The sterilizing material reduction unit 1054 may
include a metallic catalyst, such as platinum, and may
include an activated carbon or the like.
[0106] The sterilizing material supply apparatus 1200
for supplying the sterilizing material to the workroom
1010 is disposed exterior to the workroom 1010. The
sterilizing material supply apparatus 1200 can create a
sterile environment in the workroom 1010 and the paths
by supplying the sterilizing material into the workroom
1010 and circulating it within the isolator 1100. Note that
the sterile environment meant here is an environment
substantially free of dust and germs such that it allows
no entry of substances other than the materials used in
the work done in the workroom. In the present embodi-
ment, the sterilizing material, or sterilant (sterilizing
agent), is hydrogen peroxide.
[0107] As shown in FIG. 3, the sterilizing material sup-
ply apparatus 1200 is connected downstream of gas flow
of the three-way valve 1052 and the path 1078 and up-
stream of gas flow of the path 1080 and the three-way
valve 1044. The sterilizing material supply apparatus
1200 includes a sterilizing material cartridge 1260, a
pump 1264, and a sterilizing gas generator 1202. The
sterilizing material cartridges 1260 stores the water so-
lution of hydrogen peroxide as the sterilizing material.
The pump 1264 pumps up the hydrogen peroxide solu-
tion stored in the sterilizing material cartridge 1260 and
sends it out to the sterilizing gas generator 1202. The
sterilizing gas generator 1202 vaporizes the hydrogen
peroxide solution supplied and generates a hydrogen
peroxide gas. The thus generated hydrogen peroxide gas
is sent out to the path 1080.
[0108] A concrete structure of the sterilizing material
supply apparatus 1200 will now be described in detail
with reference to FIG. 4A and FIG. 4B. FIG. 4A is a sche-
matic diagram showing a structure of the sterilizing ma-
terial supply apparatus 1200 according to a first embod-
iment of the present invention. FIG. 4B is a cross-sec-
tional view taken along the line A-A of FIG. 4A.
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[0109] As shown in FIG. 4A, the sterilizing material
supply unit 1200 includes the sterilizing gas generator
1202 which is comprised of a mist generation unit (atom-
izing unit) 1210 and a vaporizing unit 1220.
[0110] The mist generation unit 1210 includes a hold-
ing member 1211, a partition member 1212, an ultrasonic
vibrator 1213, and a cup 1214 serving as a receptacle
for holding the hydrogen peroxide solution which is a raw
material for sterilizing agent.
[0111] The holding member 1211 is a propagation fluid
holding unit that constitutes the mist generation unit
1210. The ultrasonic vibrator 1213 is disposed on the
bottom of the holding member 1211. The ultrasonic vi-
brator 1213 is a device that converts electrical energy
into ultrasonic vibration. In the present embodiment, the
ultrasonic vibrator 1213 is not placed in the center of the
bottom of the holding member 1211 but in a position dis-
located closer to an opening 1252 to be described later.
[0112] A flange 1216 is formed around the top periph-
ery of the holding member 1211. The top surface of the
flange 1216 is provided with a groove 1217 into which
an O-ring 1218a is fitted.
[0113] The partition member 1212 is disposed on top
of the flange 1216. The partition member 1212 is a dough-
nut-shaped member with an opening formed in the mid-
dle thereof. The outside diameter of the partition member
1212 is the same as that of the flange 1216. The top
surface of the partition member 1212 is provided with a
groove 1229 into which an O-ring 1218b is fitted.
[0114] The cup 1214 is attached to the opening pro-
vided in the partition member 1212, and the bottom of
the cup 1214 projects toward the ultrasonic vibrator 1213.
The cup 1214 is made of a polyester resin, such as PET,
having a thickness of about 0.2 mm or of a metal sheet,
such as stailess steel, having a thickness of about 0.05
mm, for instance.
[0115] A space 1234 enclosed by the holding member
1211, the partition member 1212, and the cup 1214 is
filled with an ultrasonic propagation liquid 1240 which is
used to propagate the ultrasonic vibration generated by
the ultrasonic vibrator 1213. Note that the liquid recom-
mendable as the ultrasonic propagation liquid is water or
similar liquid with low viscosity.
[0116] In the mist generation unit 1210 configured as
described above, the hydrogen peroxide solution sup-
plied to the cup 1214 is turned into a mist by the ultrasonic
vibration propagated through the ultrasonic propagation
liquid 1240, and the hydrogen peroxide turned into mist
is sent into the vaporizing unit 1220. In this process, drop-
lets of hydrogen peroxide adhering to the inside of the
vaporizing unit 1220 without becoming mist will drop to
the cup 1214 by the force of gravity and will be turned
into mist again.
[0117] It should be appreciated here that the wavefront
direction of the ultrasonic vibration generated by the ul-
trasonic vibrator 1213, namely the direction normal to the
center of the vibration surface of the ultrasonic vibrator
1213, is tilted toward the direction where the lowest part

of the cup is located or the direction where the lowest
part of the heater 1222 (described later) is located. The
direction normal to the center of the vibration surface
thereof is preferably tilting about 7 degrees, for example,
relative to the vertical direction (i.e., the vertical direction
of the mist generation unit 1210). In such an arrange-
ment, the water column by the hydrogen peroxide solu-
tion stored by the cup 1214 rises up at a tilt, so that a
stable mist generation of the hydrogen peroxide solution
can be accomplished.
[0118] The vaporizing unit 1220, which is disposed
above the atomizing unit 1210, is comprised mainly of a
heating pipe 1221, a heater 1222, a piping 1224, and
thermometers 1225 and 1227.
[0119] The heating pipe 1221 is mounted on top of the
holding member 1211 in such a manner that its axial di-
rection is vertical. To be more specific, the heating pipe
1221 has a flange 1228 formed around the lower end
thereof. The outside diameter of the flange 1228 is the
same as those of the partition member 1212 and the
flange 1216.
[0120] The flange 1216, the partition member 1212
and the flange 1228 are provided with screw holes 1251
in predetermined positions. The atomizing unit 1210 and
the vaporizing unit 1220 are assembled by screwing
screws 1255 into the screw holes 1251 with the O-rings
1218a and 1218b fitted in the grooves 1217 and 1229,
respectively. Airtightness between the flange 1216 and
the partition member 1212 is enhanced by the O-ring
1218a. Also, airtightness between the flange 1228 and
the partition member 1212 is enhanced by the O-ring
1218b.
[0121] The heating pipe 1221 has an opening 1250
and an opening 1252 in the lower part thereof. In the
present embodiment, the opening 1250 and the opening
1252 are located in positions opposite to each other. Led
through the opening 1250 is the piping 1262 which sup-
plies the hydrogen peroxide solution stored in the steri-
lizing material cartridge 1260 to the cup 1214. Provided
midway along the piping 1262 is a pump 1264 (e.g., Per-
istaltic pump) which is used to pump up the hydrogen
peroxide solution stored in the sterilizing material car-
tridge 1260.
On the other hand, connected to the opening 1252 is a
piping 1275 into which air (carrier gas) sent out from an
air supply fan (not shown) flows, which constitutes a car-
rier gas supply port. The path 1078 may be connected
to the opening 1252. By implementing this arrangement,
the sterilizing material gas generator 1202 comprised of
the mist generation unit 1210 and the vaporizing unit
1220 functions as a part of the circulating path that goes
through the workroom 1010, so that the hydrogen per-
oxide solution can be supplied to the circulating path as
necessary. Inside the heating pipe 1221, a flow path 1226
is formed where hydrogen peroxide and air flow from
bottom upward.
[0122] In the present embodiment, the heating pipe
1221 is disposed directly above the cup 1214. Therefore,
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even when the hydrogen peroxide mist recombines into
droplets within the heating pipe 1221, they will drop down
to the cup 1214 by the force of gravity. The hydrogen
peroxide having returned to the cup 1214 will again be
turned into a mist by the ultrasonic vibration and sent to
the heating pipe 1221. Thus, the hydrogen peroxide liq-
uefied in the heating pipe 1221 is returned to the cup
1214 and turned into mist again by a simple structure,
thereby accomplishing a complete gasification of hydro-
gen peroxide solution in the cup 1214.
[0123] The heater 1222 is disposed inside the heating
pipe 1221 along its axis. The heater 1222 is regulated at
a temperature of about 180°C through the ON/OFF con-
trol by the control unit 1300. The temperature of the heat-
er 1222 is detected by the thermometer 1227, and the
detected temperature is transmitted to the control unit
1300. When the temperature of the heater 1222 exceeds
about 220°C, the control unit 1300 cuts off power supply
to the heater 1222. Note that the heater 1222 is preferably
provided with a plurality of fins 1223. Such an arrange-
ment will promote gasification of hydrogen peroxide by
increasing the contact area between the heater 1222 and
the hydrogen peroxide flowing through the flow path
1226.
[0124] A flange 1270 for fixation is provided in the up-
per part of the heater 1222. A lid member 1273 has a
groove 1236 formed along the periphery of the heater
1222, and an O-ring 1218c is fitted in this groove 1236.
Also, the lid member 1273 is provided with an opening
through which the upper portion of the heater 1222 is
inserted. The heater 1222 is fastened to the lid member
1273 by means of screws 1232, and the O-ring 218c
enhances airtightness between the flange 1270 and the
lid member 1273.
[0125] The heating pipe 1221 is provided with a flange
1238 at the top portion of the heating pipe 1221. The
flange 1238 has a groove 1241 formed in its surface fac-
ing the lid member 1273, and an O-ring 1218d is fitted in
this groove 1241. The flange 1238 is fastened to the lid
member 1273 by means of screws 1239. In this manner,
the lid member 1273 is mounted on the heating pipe 1221
with the O-ring 1218d enhancing airtightness, and at the
same time the state of the heater 1222 inserted in the
heating pipe 1221 is maintained.
[0126] The heating pipe 1221 has an opening 1254 in
a side face of the upper part of the heating pipe 1221, to
which one end of the piping 1224 is connected. This
opening 1254 constitutes a hydrogen peroxide supply
port for supplying not only the carrier gas but also the
hydrogen peroxide to the exterior. Provided on the piping
1224 is the thermometer 1225 which is used to measure
the internal temperature of the piping 1224. The internal
temperature of the piping 1224 measured by the ther-
mometer 1225 is transmitted to the control unit 1300.
Connected to the other end of the piping 1224 are the
downstream end of the first sterilizing material supply
path 1078 and the upstream end of the second sterilizing
material supply path 1080.

[0127] A description is now given of an operation of
generating a sterilizing gas in the sterilizing material sup-
ply apparatus 1200 structured as above, with reference
to the timing charts of FIG. 5. Note that the generation
of sterilizing gas by the sterilizing material supply appa-
ratus 1200 is controlled by the control unit 1090.
[0128] At time t1, the heater 1222 is first switched on
and the heating of the heater 1222 starts. At the same
time, the hydrogen peroxide solution stored in the steri-
lizing material cartridge1 1260 is pumped up by driving
the pump 1264, and the hydrogen peroxide solution is
delivered toward the cup 1214.
[0129] As the heater 1222 is switched on, the internal
temperature of the piping1 1224 starts to rise from an
ordinary temperature. As, at time t2, the hydrogen per-
oxide solution reaches the cup 1214 after having passed
through the piping 1262, the hydrogen peroxide solution
starts to accumulate at the bottom of the cup 1214 and
therefore the amount of hydrogen peroxide solution in
the cup 1214 starts to rise.
[0130] As the internal temperature of the piping 1224
reaches the vaporization temperature of hydrogen per-
oxide at time t3, the ultrasonic vibrator 1213 starts to be
driven and the ultrasonic vibration propagates to the cup
1214 through the ultrasonic propagation fluid 1240. The
supply of air starts and therefore the air is sent into the
cup 1214 from the outside. As a result, the hydrogen
peroxide is turned into a mist in the cup 1214, and the
hydrogen peroxide which has been turned into mist is
supplied to the heating pipe 1221 by the air sent from the
air-supply fan. The hydrogen peroxide in the form of mist
supplied to the heating pipe 1221 is heated by the heater
1222 so as to be completely gaseous. The gaseous hy-
drogen peroxide is supplied to the path 1080 by way of
the piping 1224.
[0131] In a mist generation apparatus using the ultra-
sonic vibrator, the mist generation efficiency varies ac-
cording to the distance between the surface of the ultra-
sonic vibrator and the liquid level up to which the mist is
generated. Thus it is known in the art that an appropriate
distance must be maintained. Accordingly, it is desirable
that the flow rate at which the hydrogen peroxide solution
is delivered to the cup 1214 by the pump 1264 be adjusted
in such a manner as to supplement the hydrogen perox-
ide solution in the cup 1214 consumed along with the
progress of mist generation and gasification.
As a result, at time t3 and thereafter, the hydrogen per-
oxide solution in the cup 1214 can be efficiency turned
into mist. The total amount of hydrogen peroxide solution
delivered to the cup 1214 is predetermined, so that the
drive of the pump 1264 is stopped after a predetermined
period of time, which is set according to the capacity of
the pump 1264, has elapsed.
[0132] As the drive of the pump 1264 has stopped at
time t3 or later, the supply of the hydrogen peroxide so-
lution to the cup 1214 is stopped at time t4. After time t4,
the amount of hydrogen peroxide solution in the cup 1214
drops gradually and the remaining amount thereof be-
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comes zero at time t5.
[0133] After time t5, the amount of hydrogen peroxide
in the form of mist sent from the mist generation unit 1210
and the vaporizing unit 1220 drops gradually. Thus the
heat quantity released by the vaporization of hydrogen
peroxide in the heating pipe 1221 drops gradually. As a
result, the internal temperature of the piping 1224 rises
further above the vaporization temperature of hydrogen
peroxide. In other words, the rise of the internal temper-
ature of the piping 1224 is a phenomenon indicating that
the remaining amount of hydrogen peroxide in the cup
1214 becomes zero. Thus, detecting this phenomenon
allows one to estimate whether the remaining amount of
hydrogen peroxide is zero or not. When the internal tem-
perature of the piping 1224 measured by the thermom-
eter 1225 reaches a predetermined temperature at time
t6, the drive of the ultrasonic vibrator 1213 is stopped
and the heater 222 is switched off, thereby stopping the
heating by the heater 1222. Note that the predetermined
temperature corresponds to the internal temperature of
the piping 1224 in a state where the gasification of hy-
drogen peroxide in the heating pipe 1221 has completed
and only the air inside the heating pipe 1221 starts to
move. That is, the phenomenon that the internal temper-
ature of the piping 1224 reaches the predetermined tem-
perature indicates that the remaining amount of hydrogen
peroxide solution in the cup 1214 becomes zero and no
hydrogen peroxide solution to be gasified exists in the
sterilizing material supply apparatus 1200.
[0134] After time t6, the internal temperature of the pip-
ing 1224 continues to rise and then drops gradually. At
time t7, the internal temperature thereof returns to an
ordinary temperature.
[0135] The time period from time t1 to time t3 corre-
sponds to a time duration required for the sterilizing gas
to be generated. From time t3 to time t4, the mist gener-
ation unit 1210 generates the mist from the hydrogen
peroxide. From time t1 to time t7, the sterilizing gas is
exposed to paths including the workroom 1010 (i.e., a
pretreatment process and a sterilization process to be
discussed later). After time t7, the sterilizing gas is dis-
charged from the paths including the workroom 1010
(i.e., a replacement process to be discussed later).
[0136] A description is now given of the control unit
1090 by referring back to FIG. 3. As described above,
the control unit 90 controls the delivery of sterilizing gas
by the sterilizing material supply apparatus 1200. Also,
the control unit 1090 switches the gas flow path by con-
trolling the opening and closing of valves in the three-
way valves 1044 and 1052.
[0137] More specifically, the control unit 1090 controls
the opening and closing of valves of the three-way valve
1044 and thereby controls the exclusive switching of the
gas flow path to either the path 1072 from the path 1070
or the path 1072 from the path 1080. Also, the control
unit 1090 controls the opening and closing of valves of
the three-way valve 1052 and thereby controls the ex-
clusive switching of the gas flow path to either the path

1082 from the path 1076 or the path 1078 from the path
1076.

(The switching of gas flow path)

[0138] The gas paths in the isolator 1100 are switched
as follows in two difference ways when the control unit
1090 controls the opening and closing of the three-way
valves 1044 and 1052. That is, when the hydrogen per-
oxide gas is circulated in the isolator 1100, the three-way
valve 1044 is set such that only a passage connecting
from the path 1080 to the path 1072 is opened and a
passage leading from the path 1070 to the path 1072 is
closed. Also, the three-way valve 1052 is set such that
only a passage connecting from the path 1076 to the path
1078 is opened and a passage connecting from the path
1076 to path 1082 is closed.
[0139] When, on the other hand, the replacement of
air in the workroom is to be done, the three-way valve
1044 is set such that only the passage leading from the
path 1070 to the path 1072 is opened and the passage
leading from the path 1080 to path 1072 is closed. Also,
the three-way valve 1052 is set such that only a passage
leading from the path 1076 to the path 1082 is opened
and the passage leading from the path 1076 to path 1078
is closed. With this configuration described as above, a
sequence of paths is formed as followed. Air enters from
the air inlet 1042 and flows into the workroom 1010 after
passing through the three-way valve 1044, the path 1072,
the fan 1046, the path 1074, the HEPA filter 1020 and
the gas supply port 1016. Then the air is discharged from
the discharge port 1058 after passing through the gas
discharge port 1018, the HEPA filter 1022, the path 1076,
the three-way valve 1052, the path 1082 and the steriliz-
ing material reduction unit 1054.

(Sterilization treatment)

[0140] In the isolator 1100, after the end of one oper-
ation (previous work) in the workroom 1010, a steriliza-
tion treatment of the workroom 1010 and the paths used
in the previous work is performed before the start of the
next operation. The sterilization treatment includes a pre-
treatment process, a sterilization process, and a replace-
ment process.
[0141] In the pretreatment process, the hydrogen per-
oxide gas is supplied into the workroom 1010 from the
sterilizing material supply apparatus 1200, so that the
concentration of hydrogen peroxide gas is maintained at
a level or above, which is required for the sterilization of
the workroom 1010. After the concentration of hydrogen
peroxide gas in the workroom 1010 in the pretreatment
process has reached a prescribed level or above, the
sterilization process starts.
[0142] In the process of sterilization, a circulation path
is formed such that the hydrogen peroxide gas is sent to
the workroom 1010 from the sterilizing material supply
apparatus 1200 and is returned again to the sterilizing
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material supply apparatus 1200. In so doing, the three-
way valve 1044 is switched to the open state only in the
passage connecting from the path 1080 to the path 1072,
and is switched to the closed state in the passage con-
necting from the path 1070 to the path 1072. On the other
hand, the three-way valve 52 is switched to the open
state only in the passage connecting from the path 1076
to the path 1078, and is switched to the closed state in
the passage connecting from the path 1076 to the path
1082. Thus, a gas flow path is formed in the isolator 1100
such that the gas flows from the three-way valve 1044
into the workroom 1010 and then returns to the three-
way valve 1044 via the three-way valve 1052. And the
hydrogen peroxide gas introduced into the workroom
1010 can be circulated within the isolator 1100 by con-
trolling the operation of the fan 1046. The HEPA filters
1020 and 1022, the paths 1074 and 1076 and the like
can be sterilized, as necessary, by controlling the flow
path and the fan in this manner.
[0143] In the replacement process, air taken in via the
air inlet 1042 is supplied into the workroom 1010 and the
gas inside the workroom 1010 is pushed out, so that the
gas inside the workroom 1010 is replaced. More specif-
ically, in the replacement process, the three-way valve
1044 is switched to the open state only in a passage
connecting from the air inlet 1042 to the workroom 1010,
and the three-way valve 1052 is switched to the open
state only in a passage connecting from the workroom
1010 to the discharge port 1058. The control unit 1090
turns the fan 1046 on. This forms a gas flow path in the
isolator 1100 such that the air taken in from the air inlet
1042 passes through the HEPA filter 1020 from the path
1070, reaches the workroom 1010, then passes through
the HEPA filter 1022 from the workroom 1010, and is
discharged from the discharge port 1058. As a result, the
gas inside the workroom 1010 is replaced by air and
therefore the hydrogen peroxide gas in the workroom
1010 is removed from the workroom 1010.
[0144] At the same time, the hydrogen peroxide gas
pushed out of the workroom 1010 is subjected to a re-
duction treatment by the sterilizing material reduction unit
1054, so that the outflow of hydrogen peroxide gas from
the discharge port 1058 to the exterior is reduced. In the
replacement process, the hydrogen peroxide gas staying
on within a region other than the workroom 1010 in the
isolator 1100, for example, within the gas supply unit
1040 and the hydrogen peroxide adsorbed by the HEPA
filters 1020 and 1022 in the flow paths used in the previ-
ous work are also removed.
[0145] By employing the isolator 1100 as described
above, the following advantageous effects can be
achieved.
[0146] Since the hydrogen peroxide which has been
converted into mists by the mist generation unit 1020 is
gasified by the vaporizing unit 1020, the gasification of
hydrogen peroxide in the vaporizing unit 1220 is conduct-
ed promptly. Consequently, the quantity of heat used in
the vaporizing unit can be reduced as compared with the

conventional practice. Thus, the time duration required
for the gasification of hydrogen peroxide can be short-
ened and consequently the process of sterilization as a
whole can be shortened. As a result, the work efficiency
in the isolator 1100 can be improved.
[0147] After a predetermined amount of hydrogen per-
oxide solution has been supplied into the cup 1214 by
the pump 1264, whether the internal temperature of the
piping 1224 has been reached to a predetermined tem-
perature or not is determined. This can indicate the fact
that the remaining amount of hydrogen peroxide solution
in the cup 1214 is zero. As a result, the temperature of
the heater 1222 can be completely regulated and the
consumption of energy in the isolator 1100 can be min-
imized. Also, the process can be promptly switched from
the sterilization process to the replacement process im-
mediately after the remaining amount of hydrogen per-
oxide solution in the cup 1214 becomes empty. Hence,
wasting time can be significantly reduced and the time
spent in the process of sterilization as a whole can be
shortened.

(Sterilizing material supply apparatus according to a first 
modification)

[0148] A description is now given of the sterilizing ma-
terial apparatus 1200 of a first modification, with refer-
ence to FIGS. 6A and FIG. 6B. FIG. 6A is a schematic
diagram showing the sterilizing supply apparatus 1200
according to the first modification. FIG. 6B is a cross-
sectional view taken along the line A-A of FIG. 6A.
[0149] The basic structure of the modifications to the
sterilizing material apparatus 1200 is similar to that de-
scribed in the first embodiment. Thus the same structural
components as those of the first embodiment is omitted
as appropriate and a description is hereinbelow given
centering around the difference therefrom.
[0150] In the sterilizing material supply apparatus 1200
according to the first modification, the heating pipe 1221
and the holding member 1211 are assembled together
by way of a connecting member 1280 (connector). The
diameter of the connecting member 1280 is identical to
that of the holding member 1211 and is larger than that
of the heating pipe 1221.
[0151] A flange 1281 is formed around the lower pe-
riphery of the connecting member 1280. The outside di-
ameter of the flange 1281 is the same as that of the par-
tition member 1212 and the flange 1216.
[0152] The flange 1216, the partition member 1212
and the flange 1218 are provided with screw holes 1251
in predetermined positions. The mist generation unit
1210 and the connecting member 1280 are assembled
by screwing screws 1255 into the screw holes 1251 with
the 0-rings 1218a and 1218b fitted in the grooves 1217
and 1229, respectively. Airtightness between the flange
1216 and the partition member 1212 is enhanced by the
O-ring 1218a. Also, airtightness between the flange 1281
and the partition member 1212 is enhanced by the O-
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ring 1218b.
[0153] In this modification, the opening 1250 and the
opening 1252 are located in positions opposite to each
other in the lower side surface of the connecting member
1280.
[0154] A flange 1282 is formed around the top periph-
ery of the connecting member 1280. The top surface of
the flange 1282 is provided with a groove 1283, into which
an O-ring 1218a is fitted, and a notch 1285, into which
an end of an internal pipe 1272 inserted into the connec-
tion member 1280 is fitted. The diameter of the internal
pipe 1272 is the same as that of the heating pipe 1221,
and the internal pipe 1272 serves as an extending mem-
ber of the heating pipe 1221.
[0155] The flange 1282 is fastened around the lower
periphery of the heating pipe 1221 by means of the flange
1228 and a screw 1286. In this case, the O-ring 1218e
enhances airtightness between the flange 1282 and the
flange 1228.
[0156] In the sterilizing material supply apparatus 1200
according to the first modification as configured above,
the inside of the connecting member 1280 is of a double
structure due to the internal pipe 1272. Thus, in a space
between the internal pipe 1272 and the connecting mem-
ber 1280, the hydrogen peroxide solution is converted
into droplets downwardly facing the cup 1214 from the
piping 1262. In a space between the internal pipe 1272
and the connecting member 1280, a carrier gas supplied
through the piping 1275 flows downward to the cup 1214.
It is desirable that the lowest end of the internal pipe 1272
is located below the lowest end (the lowest point of the
inside diameter) of an opening (the carrier gas supply
port) through which the carrier gas enters.
[0157] On the other hand, inside the internal pipe 1272,
the hydrogen peroxide solution atomized by the mist gen-
eration unit 1210 flows upwardly together with the carrier
gas.
Then the thus atomized hydrogen peroxide solution flows
into the heating pipe 1221 by way of the internal pipe
1272.
[0158] In this manner, the inside of the connecting
member 1280 is of a double structure by the use of the
internal pipe 1272. Thus, the flow of the carrier gas is
downward in the space between the internal pipe 1272
and the connecting member 1280, whereas it is upward
inside the internal pipe 1272 because it changes its di-
rection to the opposite on the outer circumference of the
cup 1214. As a result, the water column can be stably
formed on the surface of the hydrogen peroxide solution
stored by the cup 1214. Also, since the lowest end of the
internal pipe 1272 is located below the lowest end of the
opening 1252 through which the carrier gas enters, the
occurrence of a disturbance in the flow of the aforemen-
tioned carrier gas can be minimized.

(Sterilizing material supply apparatus according to a sec-
ond modification)

[0159] A description is now given of the sterilizing ma-
terial apparatus 1200 of a second modification, with ref-
erence to FIGS. 7A and FIG. 7B. FIG. 7A is a schematic
diagram showing the sterilizing supply apparatus 1200
according to the second modification. FIG. 7B is a cross-
sectional view taken along the line A-A of FIG. 7A.
[0160] The structure of the sterilizing material supply
apparatus 1200 according to the second modification is
basically the same as that of the first modification and
therefore a description is hereinbelow given of differenc-
es therefrom.
[0161] In the sterilizing material supply apparatus 1200
according to the second modification, the center of the
piping 1275 is displaced from a line P passing through
the center of the heater 1222 (or the center of the con-
necting member 1280), as shown in FIG. 7B. By imple-
menting this arrangement, the flow of the carrier gas is
downward in the space between the internal pipe 1272
and the connecting member 1280, and the flow direction
thereof is clockwise as shown in the cross-sectional view
of FIG. 7B. Thus, when the carrier gas folds back on the
outer circumference of the cup 1214, the flow thereof
becomes an upward flow of a spiral nature. As a result,
the water column can be more stably formed on the sur-
face of the hydrogen peroxide solution stored by the cup
1214.
[0162] Moreover, the sterilizing supply apparatus 1200
according to the second embodiment may also be con-
figured as follows (Structure 1 to Structure 3), for exam-
ple:

Structure 1:

[0163]

1. A sterilizing material supply apparatus comprising:
-

a mist generation unit including:

a propagation fluid holding unit for holding a fluid
through which ultrasonic vibration generated by
an ultrasonic vibrator attached to a bottom of the
propagation fluid holding unit propagates; and

a receptacle for holding a hydrogen peroxide so-
lution which is a raw material for sterilizing ma-
terial,

the receptacle being attached onto the propa-
gation fluid holding unit in such a manner as to
cover an upper opening of the propagation fluid
holding unit, and

a bottom of the receptacle projecting toward the
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ultrasonic vibrator; and

a vaporizing unit configured to heat and vaporize
the hydrogen peroxide solution atomized by the
mist generation unit wherein the vaporizing unit
is installed upright above the mist generation
unit and a lower opening thereof communicates
with the receptacle,

the vaporizing unit including:

a carrier gas supply port into which a carrier gas
carrying the hydrogen peroxide solution atom-
ized thereby flows through a lower side face of
the vaporizing unit;

a heating pipe, disposed on top thereof, having
a hydrogen peroxide supply port for supplying
hydrogen peroxide, together with the carrier
gas, to the exterior;

and

a heater disposed inside the heating pipe,

wherein the hydrogen peroxide solution atomized by the
mist generation unit is fed to the vaporizing unit using the
carrier gas, and a hydrogen peroxide gas, vaporized by
the vaporizing unit, together with the carrier gas is sup-
plied to the exterior.

Structure 2:

[0164]

2. A sterilizing material supply apparatus according
to Structure 1, further comprising a connection mem-
ber configured to connect the mist generation unit to
the vaporizing unit, the connection member having
the carrier gas supply port on a side face thereof
wherein a diameter of the connection member is
greater than that of the heating pipe, and
in the connection member a lower end of the heating
pipe extends further downward from a lower end of
the carrier gas supply port.

Structure 3:

[0165]

3. A sterilizing material supply apparatus according
to Structure 1 or Structure 2, wherein a direction nor-
mal to the center of vibrator surface of the ultrasonic
vibrator faces the receptacle at a tilt relative to the
vertical direction.
Moreover, the isolator 1100 according to the second
embodiment may be configured as follows (Structure
4), for example,:

Structure 4:

[0166]

4. An isolator having a workroom in which a work
involving biologically-derived materials is per-
formed, the isolator comprising:

a mist generation unit including:

a propagation fluid holding unit for holding a fluid
through which ultrasonic vibration generated by
an ultrasonic vibrator attached to a bottom of the
propagation fluid holding unit propagates; and

a receptacle for holding a hydrogen peroxide so-
lution which is a raw material for sterilizing ma-
terial,

the receptacle being attached to the propagation
fluid holding unit in such a manner as to cover
an upper opening of the propagation fluid hold-
ing unit, and

a bottom of the receptacle projecting toward the
ultrasonic vibrator; and

a vaporizing unit configured to heat and vaporize
the hydrogen peroxide solution atomized by the
mist generation unit, wherein the vaporizing unit
is installed upright above the mist generation
unit and a lower opening thereof communicates
with the receptacle,

the vaporizing unit including:

a carrier gas supply port into which a carrier
gas carrying the hydrogen peroxide solution
atomized thereby flows through a lower side
face of the vaporizing unit;

a heating pipe, disposed on top thereof,
having a hydrogen peroxide supply port for
supplying hydrogen peroxide, together with
the carrier gas, to the exterior; and

a heater disposed inside the heating pipe,

wherein the hydrogen peroxide solution atomized by the
mist generation unit is fed to the vaporizing unit using the
carrier gas, and a hydrogen peroxide gas, vaporized by
the vaporizing unit, together with the carrier gas is sup-
plied to the exterior.
[0167] The present invention is not limited to the
above-described embodiments and modifications only,
and it is understood by those skilled in the art that various
modifications such as changes in design may be made
based on their knowledge and the embodiments added
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with such modifications are also within the scope of the
present invention.
[0168] For example, in the above-described first em-
bodiment, the valves to be used are not limited to on-off
valves, but they may be three-way valves. Also, an open-
ing/closing detection sensor may be provided at the door
30, and the arrangement may be such that at least the
second sterilization treatment is not performed when the
open state of the door 30 is being detected. Such an
arrangement may prevent the inflow of the sterilizing ma-
terial into the workroom 10 through the door 30 being
accidentally open when an attempt is made to sterilize
an article in the sterilization chamber 40 while work is
going on in the workroom 10. Also, the arrangement may
be such that when the open state of the door 30 is being
detected, the first sterilization treatment and the second
sterilization treatment are not performed, and when the
closed state of the door 30 is being detected, the third
sterilization treatment is not performed. Such an arrange-
ment may prevent the inflow of the sterilizing material
into the sterilization chamber 40 or the workroom 10
through the door 30 being accidentally open when, for
instance, an attempt is made to sterilize the workroom
10 or the sterilization chamber 40 by conducting the first
sterilization treatment or the second sterilization treat-
ment, which may otherwise lead to an inadequate steri-
lization due to a low concentration of the sterilizing ma-
terial. Also, this may prevent the situation in which when
an attempt is made to sterilize both of the workroom 10
and the sterilization chamber 40 by conducting the third
sterilization treatment, sterilization of only one of the
workroom 10 and the sterilization chamber 40 is done
because the door 30 is closed. Similarly, an opening/
closing detection sensor may be provided at the front
door 12 or the carry-in door 58 to control the execution
of sterilization treatments according to the results of sen-
sor detection.
[0169] Also, the sterilizing material supply apparatus
1200 according to the second embodiment and its first
or second modification may be used as the sterilizing
material supply unit 200 according to the first embodi-
ment.

Claims

1. An isolator (1) comprising:

a workroom (10) in which a work involving bio-
logically-derived materials is performed, said
workroom including a first sterilizing material
supply port (16), a first sterilizing material dis-
charge port (110), and a first gas supply port
(18) and a first gas discharge port (20) provided
with particulate trap filters (24, 26), respectively;
a sterilization chamber (40) for communicating
with said workroom (10) via a door (30) in which
an article carried into said workroom are steri-

lized, said sterilization chamber including a sec-
ond sterilizing material supply port (42), a sec-
ond sterilizing material discharge port (112), and
a second gas supply port (44) and a second gas
discharge port (46) provided with particulate trap
filters (50, 52), respectively;
a sterilizing material supply unit (200) for sup-
plying a sterilizing material to said workroom
(10) and said sterilization chamber (40);
a first sterilizing material supply path (60) for
connecting said sterilizing material supply unit
(200) to the first sterilizing material supply port
(16) without the medium of the particulate trap
filter;
a second sterilizing material supply path (62) for
connecting said sterilizing material supply unit
(200) to the second sterilizing material supply
port (42) without the medium of the particulate
trap filter;
a first circulating path (114) for connecting the
first sterilizing material discharge port (110) to
said sterilizing material supply unit (200) without
the medium of the particulate trap filter;
a second circulating path (116) for connecting
the second sterilizing material discharge port
(112) to said sterilizing material supply unit (200)
without the medium of the particulate trap filter;
a first gas supply path (64) for connecting the
exterior to the first gas supply port (18);
a second gas supply path (66) for connecting
the exterior to the second gas supply port (44);
a first gas discharge path (68) for connecting the
first gas discharge port (20) to the exterior;
a second gas discharge path (70) for connecting
the second gas discharge port (46) to the exte-
rior; and
a control unit (300) for controlling the switching
of flow paths for the sterilizing material and the
gas taken in from the exterior.

2. An isolator (1) according to Claim 1, wherein a first
sterilization treatment and a second sterilization
treatment are executable independently of each oth-
er,
the first sterilization treatment being such that the
sterilizing material is supplied to said workroom (10)
through said first sterilizing material supply path (60)
when the door (30) is closed, and
the sterilizing material supplied into said workroom
(10) is circulated in the order of said first circulating
path (114), said sterilizing material supply unit (200),
said first sterilizing material supply path (60) and said
workroom (10), and is then discharged to said first
gas discharge path (68) from said workroom (10),
and
the second sterilization treatment being such that
the sterilizing material is supplied to said sterilization
chamber (40) through said second sterilizing mate-
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rial supply path (62) when the door (30) is closed, and
the sterilizing material supplied into said sterilization
chamber (40) is circulated in the order of said second
circulating path (116), said sterilizing material supply
unit (200), said second sterilizing material supply
path (62) and said sterilization chamber (40), and is
then discharged to said second gas discharge path
(70) from said sterilization chamber (40).

3. An isolator (1) according to Claim 1 or Claim 2,
wherein executable is a third sterilization treatment
in which the sterilizing material is supplied to said
workroom (10) and said sterilization chamber (40)
from said first sterilizing material supply path (60) or
said second sterilizing material supply path (62)
when the door (30) is open, and
the sterilizing material is sent to said sterilizing ma-
terial supply unit (200) from said second circulating
path (116) when said first sterilizing material supply
path (60) is used, or
the sterilizing material is sent thereto from said first
circulating path (114) when said second sterilizing
material supply path (62) is used.

4. An isolator (1) according to Claim 3, wherein, in the
third sterilization treatment, the sterilizing material is
supplied to said workroom (10) and said sterilization
chamber (40) through said first sterilizing material
supply port (60), and
sending out the sterilizing material to said sterilizing
material supply unit (200) through said second cir-
culating path (116) and sending out the sterilizing
material thereto through said first circulating path
(114) are conducted in parallel with each other or in
a switchable manner.

5. An isolator (1) according to Claim 2, further compris-
ing:

a first filter circulating path (122), disposed ex-
terior to said workroom (10), for connecting the
first gas supply port (18) to the first gas discharge
port (20); and
a second filter circulating path (124), disposed
exterior to said sterilization chamber (40), for
connecting the second gas supply port (44) to
the second gas discharge port (46),

wherein, in the first sterilization treatment, the steri-
lizing material supplied to said workroom (10) is cir-
culated with predetermined timing through said first
filter circulating path (122), and
wherein, in the second sterilization treatment, the
sterilizing material supplied to said sterilization
chamber (40) is circulated with predetermined timing
through said second filter circulating path (124).

6. An isolator (1) according to Claim 5, wherein said

first filter circulating path (122) includes a first de-
composition treatment unit path (128) that passes
through a sterilizing material decomposition treat-
ment unit (132) having a catalyst for decomposing
the sterilizing material, the sterilizing material de-
composition treatment unit (132) being configured
to reduce the concentration of the sterilizing material
to be discharged outside,
wherein said second filter circulating path (124) in-
cludes a second decomposition treatment unit path
(136) that passes through a sterilizing material de-
composition treatment unit (140) having a catalyst
for decomposing the sterilizing material, the steriliz-
ing material decomposition treatment unit (140) be-
ing configured to reduce the concentration of the
sterilizing material to be discharged outside,
wherein, in the first sterilization treatment, the steri-
lizing material supplied to said workroom (10) is cir-
culated with predetermined timing through the first
decomposition treatment unit path (128), and
wherein, in the second sterilization treatment, the
sterilizing material supplied to said sterilization
chamber (40) is circulated with predetermined timing
through the second decomposition treatment unit
path (136).

7. An isolator (1) according to any one of Claim 1 to
Claim 6, said sterilizing material supply unit (200)
comprising:

a mist generation unit (1210) including:

a propagation fluid holding unit (1211) for
holding a fluid (1240) through which ultra-
sonic vibration generated by an ultrasonic
vibrator (1213) attached to a bottom of the
holding unit (1211) propagates; and
a receptacle (1214) for holding a hydrogen
peroxide solution which is a raw material for
sterilizing material,
the receptacle (1214) being attached onto
the propagation fluid holding unit (1211) in
such a manner as to cover an upper opening
of the propagation fluid holding unit (1211),
and
a bottom of the receptacle (1214) projecting
toward the ultrasonic vibrator (1213); and
a vaporizing unit (1220) configured to heat
and vaporize the hydrogen peroxide solu-
tion atomized by the mist generation unit
(1210), wherein said vaporizing unit (1220)
is installed upright above said mist genera-
tion unit (1210) and a lower opening thereof
communicates with the receptacle (1214),
the vaporizing unit (1220) including:

a carrier gas supply port (1252) into
which a carrier gas carrying the hydro-
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gen peroxide solution atomized there-
by flows through a lower side face of
said vaporizing unit
a heating pipe (1221), disposed on top
thereof, having a hydrogen peroxide
supply port (1254) for supplying hydro-
gen peroxide, together with the carrier
gas, to the exterior; and
a heater (1222) disposed inside the
heating pipe (1221),

wherein the hydrogen peroxide solution atomized by
the mist generation unit (1210) is fed to the vaporiz-
ing unit (1220) using the carrier gas, and a hydrogen
peroxide gas, vaporized by the vaporizing unit
(1220), together with the carrier gas is supplied to
the exterior.

8. An isolator (1) according to Claim 7, said sterilizing
material supply apparatus further comprising a con-
nection member (1280) configured to connect the
mist generation unit (1210) to the vaporizing unit
(1220), the connection member (1280) having the
carrier gas supply port (1252) on a side face thereof
wherein a diameter of the connection member (1280)
is greater than that of the heating pipe (1221), and
in the connection member (1280) a lower end of the
heating pipe (1221) extends further downward from
a lower end of the carrier gas supply port (1252).

9. An isolator (1) according to any one of Claim 7 or
Claim 8, wherein a direction normal to a center of
vibrator surface of the ultrasonic vibrator (1213) fac-
es the receptacle (1214) at a tilt relative to a vertical
direction.
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