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plurality of sealed sterilizing agent capsules are accommodated in the axial direction of a needle for removing a sterilizing agent in a
capsule accommodation chamber of the sterilizing agent capsule container and the sealed sterilizing agent capsules are made of a
material through which the needle can pass. A plurality of the sealed sterilizing agent capsules in the sterilizing agent capsule
container can be gradually punctured by the needle In sequence. Thus, a moving device for horizontally moving the sterilizing
agent capsule container and displacing sealed sterilizing agent capsules to a removal position corresponding to the needle, and a
pressurizing device for compressing and pressuring the sealed sterilizing agent capsules at the removal position are not particularly

required. As a result, the space occupied by the sterilizing agent capsule container can be reduced and the structure thereof can
be simplified with a decrease In cost.
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STERILIZING AGENT CAPSULE CONTAINER AND
STERILIZER USING THE SAME

ABSTRACT

In a sterilizing agent capsule container and a
sterilizer using the sterilizing agent capsule container
where a vacuum sterilizing housing is filled with a
chemical vapor obtained by the wvaporization  of a
sterilizing agent to sterilize an object to be sterilized,
a plurality of sealed sterilizing agent capsules are
accommodated in the axial direction of a needle for

removing a sterilizing agent in a capsule accommodation

chamber of the sterilizing agent capsule container and the
sealed sterilizing agent capsules are made of a material
through which the needle can pass. A plurality of the
sealed sterilizing agent capsules 1n the sterilizing agent
capsule container can be gradually punctured by the needle
in sequence. Thus, a moving device for horizontally moving
the sterilizing agent capsule container and displacing
sealed sterilizing agent capsules to a removal position
corresponding to the needle, and a pressurizing device for
compressing and pressuring the sealed sterilizing agent
capsules at the removal position are not particularly
required. As a result, the space occupied Dby the
sterilizing agent capsule container can be reduced and the

structure thereof can be simplified with a decrease 1in

cost.
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STERILIZING AGENT CAPSULE CONTAINER AND
STERILIZER USING THE SAME

TECHNICAL FIELD OF THE INVENTION

The 1invention relates to a sterilizing agent
capsule container, particularly a sterilizing agent capsule
container suitable for use in a low-temperature plasma
sterilizer and a sterilizer using the sterilizing agent

capsule container.

BACKGROUND OF THE INVENTION

In a conventional low-temperature plasma
sterilizer, sealed capsules containing an aqueous hydrogen
peroxide solution (hereinafter referred to as a hydrogen
peroxide solution) are accommodated in a capsule container
for filling a sterilizing chamber with a hydrogen peroxide
gas.

A plurality of hydrogen peroxide capsules are
horizontally disposed and selected in sequence at a certain
position for removing a hydrogen peroxide solution. At
this time, in order to facilitate the removal of the
hydrogen peroxide solution from the capsules, the capsules
are pressurized with air compressed by a pressurizing
means.

Related techniques include a low pressure hydrogen
peroxide vapor sterilizing method disclosed in Patent No.
2780982, a hydrogen peroxide plasma sterilizing system
disclosed in Patent Kokoku 82(1990)-62261 (Patent No.
1636983), a liquid introducing system disclosed in Patent
Kokoku H4 (1992) -55706 (Patent No. 1767914) and a
sterilizing agent distribution cassette for a sterilizer

disclosed in Design Registration No. 821519.
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In a conventional capsule container, since the
hydrogen peroxide capsules are horizontally disposed, they
occupy a large space. In addition, since the capsule
container requires a removal device provided with a
selection mechanism for selecting a hydrogen peroxide
capsule, and an exclusive pressurlizing means for
pressurizing a hydrogen peroxide capsule with compressed
air to facilitate the removal of a hydrogen peroxide
solution from the capsule, its structure is complicated,
thus i1ncreasing the cost.

Thus, an object of the invention is to provide a
sterilizing agent capsule container and a sterilizer which
occupy only a small space and are simple in structure, and
where a hydrogen peroxide solution can be securely taken

out of capsules.

SUMMARY OF THE INVENTION

According to an aspect of the present invention,
there 1s provided a sterilizing agent capsule container in
communication with a reduced-pressure housing of a
sterilizer, which comprising: a capsule accommodation
chamber, and a plurality of sealed sterilizing agent
capsules accommodated in the capsule accommodation chamber
in an axial direction of a needle for removing a
sterilizing agent, the sealed sterilizing agent capsules
made of a material which the needle can pass through.

In the sterilizing agent capsule container thus
constructed, a plurality of sealed sterilizing agent
capsules can be accommodated in the capsule accommodation
chamber in the axial direction of the needle.
Consequently, a space occupied by the sterilizing agent
capsule container in a sterilizer can be reduced, compared

with a conventional capsule container where a plurality of
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sealed sterilizing agent capsules are packed in a plate
state. In addition, since the sealed sterilizing agent
capsules are not required to be moved to a position
corresponding to a needle in sequence, a moving device
therefor 1S unnecessary, thereby allowing the
simplification of the structure and a decrease in cost.

According to another aspect of the  present
invention, a plurality of capsules is accommodated in the
capsule accommodation chamber and at 1least two of the
capsules are sealed sterilizing agent capsules.

In the sterilizing agent capsule container thus
constructed, 1in addition to simplifying the structure and
decreasing the cost, the at least two sealed sterilizing
agent capsules in the capsule container can be punctured in

sequence by the needle without moving the sterilizing agent

According to another aspect of the present
invention, a plurality of sealed sterilizing agent capsules
and a plurality of sealed gas capsules are alternately
accommodated in the capsule accommodation chamber.

In such a sterilizing agent capsule container, the
sealed sterilizing agent capsules can be stably held by the
sealed gas capsules in the capsule accommodation chamber
with a cushion effect, and the needle can gradually and
smoothly puncture sealed sterilizing agent capsules in
sequernce.

According to another aspect of the present
invention, a plurality of sealed sterilizing agent capsules
and a movable capsule support which the needle can pass

through are combined and accommodated 1in the capsule

accommodation chamber.
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In such a sterilizing agent capsule container, the
sealed sterilizing agent capsules can be stably held by the
capsule support 1n the capsule accommodation chamber, and
the needle can gradually and smoothly puncture sealed
sterilizing agent capsules in sequence.

According to another aspect of the present
invention, a plurality of sealed sterilizing agent capsules
and a plurality of movable capsule supports are alternately
accommodated 1in the capsule accommodation chamber.

In such a sterilizing agent capsule container, the
sealed sterilizing agent capsules can be stably held apart
from each other by a certain distance by the capsule
supports 1n the capsule accommodation chamber, and the
needle can gradually and smoothly puncture the sealed
sterilizing agent capsules in sequence.

According to another aspect of the present
invention, a plurality of sealed sterilizing agent
capsules, a sealed gas capsule and a movable capsule
support which the needle can pass through are combined and
accommodated 1n the capsule accommodation chamber.

In such a sterilizing agent capsule container, the
sealed sterilizing agent capsules can be more stably held
py the sealed gas capsule and the capsule support 1in the
capsule accommodation chamber with a cushion effect caused
by the sealed gas capsule at the holding position, and the
needle can gradually and smoothly puncture the sealed
sterilizing agent capsules in sequence.

According to another aspect of the present

inventic

Sl

n, the sealed sterilizing agent capsules and sealed
gas capsules or capsule supports are alternately disposed
in the capsule accommodation chamber and a sealed
sterilizing agent capsule closest to an insert opening of

the capsule accommodation chamber is supported by a capsule
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support movably disposed in the capsule accommodation
chamber.

In such a sterilizing agent capsule container, the
sealed sterilizing agent capsules can be stably held by the
sealed gas capsules or the capsule supports in the capsule
accommodation chamber, and since the sealed sterilizing
agent capsule closest to an insert opening of the capsule
accommodation chamber is supported by the capsule support,
the dislocation of a sealed sterilizing agent capsule from
the capsule accommodation chamber can be prevented. In
addition, since the capsule supports are movable in the
capsule accommodation chamber, they do not obstruct the
gradual punctures of the sealed sterilizing agent capsules
by the needle.

According to another aspect of the present
invention, the sterilizing agent in the sealed sterilizing
agent capsules 1s a hydrogen peroxide solution or a
peracetic acid solution.

In such a sterilizing agent capsule container, upon
puncturing a sealed sterilizing agent capsule, a chemical
sterilizing water can be promptly transpired.

According to another aspect of the present
invention, the sealed sterilizing agent capsules contain a
gas layer therein.

In such a sterilizing agent capsule container,
breakage of a sealed sterilizing agent capsule can be
prevented to enhance the safety.

According to another aspect of the  present
invention, there 1is provided a sterilizer comprising: a

sterilizing agent capsule container in communication with a

reduced-pressure housing functioning as a sterilization

N

chamber; a plurality of sealed sterilizing agent capsules

with a sterilizing agent sealed therein to be mounted in a
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capsule accommodation chamber of the sterilizing agent
capsule container; a needle capable of passing through the
sealed sterilizing agent capsules to take the sterilizing
agent therefrom; and a driving member for driving the
needle or the sterilizing agent capsule container so that
the needle can puncture the gsealed sterilizing agent
capsules 1n the sterilizing agent capsule container in an
axial direction of the needle in sequence.

In such a sterilizer, when the sterilizing agent
capsule container with the sealed sterilizing agent
capsules accommodated therein or the needle is driven, the
sealed sterilizing agent capsules can be punctured by the
needle 1in the capsule accommodation chamber of the
sterilizing agent capsule container. Thus, an exclusive
moving device for moving a sealed sterilizing agent capsule
to a certain removal position, and a large pressurizing
device for pressurizing and compressing the sealed
sterilizing agent capsule at the removal position are not
required. As a result, the construction of the sterilizer
can be simplified with decreases in space and cost.

According to another aspect of the present
invention, the needle has a pressing part for pressing a
sealed sterilizing agent capsule in a direction of
compression.

In such a sterilizer, when the needle punctures a
sealed sterilizing agent capsule, the sealed sterilizing
agent capsule is securely compressed with the pressing part
of the needle so that a sterilizing agent can be
efficiently and securely taken out of the sealed
sterilizing agent capsule.

According to another aspect of the present
invention, the sterilizing agent capsule container

communicates with the reduced-pressure housing through a
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diffuser and when the needle punctures a sealed sterilizing
agent capsule, the diffuser introduces a sterilizing agent
transpired from the sealed sterilizing agent capsule.

In such a sterilizer, the diffuser can prevents a
transpired sterilizing agent at the time of puncture from
condensing before it reaches the reduced-pressure housing.

According to another aspect of the present
invention, a low-temperature plasma is generated in the
reduced-pressure housing.

In such a sterilizer, an object to be sterilized
can be efficiently sterilized by the low-temperature

plasma.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 1s a side view showing a sterilizer
according to the embodiment 1 of the present invention.

Fig. 2 1s an enlarged sectional view of a
sterilizing agent introducing device mounted in the
sterilizer of Fig. 1.

Fig. 3 1s a plan view of a part of the sterilizing
agent 1introducing device of Fig. 2 where a sterilizing
agent capsule container is mounted.

Fig. 4 1s an enlarged sectional view of the

sterilizing agent capsule container.

present 1nvention.

Fig. 6 1is a disassembled perspective view of a

needle and a mounting screw part of Fig. 5.

Fig. 7 is a perspective view of a needle according

to the embodiment 3 of the present invention.

Fig. 8 1s a perspective view of a needle according

to the embodiment 4 of the present invention.

4
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Fig. 9 1s a sectional view of a capsule container
of a sterilizer according to the embodiment 5 of the

present 1nvention.

Fig. 10(a) to Fig. 10(e) are views for explaining
the operation of the capsule container of Fig. 9.

Fig. 11 1is a sectional wview of a sterilizer
according to the embodiment 6 of the present invention.

Fig. 12 1s a sectional view along the line A-A of

Fig. 11.

Fig. 13 1is a view for explaining the operation of

the sterilizer of Fig. 11.

BEST MODE OF CARRYING OUT THE INVENTION

The best mode of carrying out the invention will be
described with reference to the attached drawings to

1llustrate the invention in more detail.

Embodiment 1

Fig. 1 1is a side view showing a low-temperature
plasma sterilizer according to the embodiment 1 of the
present 1invention.

In Fig. 1, the reference numeral 2 denotes a vacuum
housing (reduced-pressure housing) serving as a sterilizing
chamber of a low-temperature plasma sterilizer 1. An
object to be sterilized can be placed into or removed from
the reduced-pressure housing 2 by opening a front door 3.

The reduced-pressure housing 2 is maintained at a
certain vacuum degree with a vacuum pump 4. Although the

certain vacuum degree may be any reduced-pressure degree

under which the housing 2 can function as a reduced-

pressure housing, it is preferably about 0.4 Torr (about 30

Pa) . An electrode 5 for generating plasma is disposed

about the inner periphery of the reduced-pressure housing 2

8
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and a hydrogen peroxide intredu¢ing device 8 for c¢reating a
hydrogen peroxide gas atmosphere ingside the reduced-pressure

housing 2 is disposed on the floor of the housing 2.

The alectrode 5 is of a cylindrical shape with the front and
rear open ends. A shelf (not shown) where an object to be
sterilized 18 set can bhe placed in the electrode 5. A RF
oscillator 6 trapsmits\ a high frequéncy to the electrade 5,
thereby generating plasma. A matehing controllexr 7 controﬂis the

regigtance value to be constant, thereby obtaining stable plasma.

As shown in Fig. 1, the hydrogen peroxide introducing device
B has a sterilizing agent capsule container (capsule container)
15, a sterilizing agent removal needle (hereinaftey referred to as
a needle) 17 for taking a hydrogen peroxide zoclution out of the
sterilizing agent capsule container 15, and a diffuser
(evaporator) 12 for preventing the condensation of a migt-like

hydreogen peroxide gas (chemilical sterilizing agent) taken out by
the neadlae 17.

Fig. 2 is an enlarged sectional view of the hydrogen peroxide

intreoducing device 8 of the low-temperature plasma sterilizer 1,

In the figure, the reference numeral 15 denotes a sterilizing

agent capsule container of the low-temperature plasma sterilizer

1. Reference numeral 43 denotes a base member with apertures 423a.

The sterilizing agent <c¢apsule container 15 is of a
cylindrical shape with an ingert open end 20 at the under part of
a container body (capsule I.accommodation chamber) 15A. A female
screw part 13 provided on the inner wall of the open end 20. The
female screw part engages a mounting gerew part 21 of a diffuser

19 provided in the reduced-pressure housing 2.
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Hydrogen peroxide capsules 25 and air capsules 23
inserted from the open end 20 are alternately stacked in
the container body 15A. The hydrogen peroxide capsules 25
(hereinafter referred to as a sealed sterilizing agent
capsule) contain a hydrogen peroxide solution (hereinafter
referred to as a sterilizing agent) and are sealed, while
the air capsules 23 (hereinafter referred to as a sealed
gas capsule) contain air (gas) and are sealed. The lowest
sealed sterilizing agent capsule 25 1is supported by a
capsule support 27.

The number of the sealed sterilizing agent capsules
25 and sealed gas capsules 23 can be properly selected.

In the embodiment 1, a gas sealed in the sealed gas
capsules 23 1is air, while a sterilizing agent sealed in the
sealed sterilizing agent capsules 25 is a hydrogen peroxide
solution.

The sealed sterilizing agent capsules 25 and sealed
gas capsules 23 are of a pouch-like shape. They are made
of any material which the needle 17 can pass through, for
example flexible plastics and gums.

The capsule support 27 has an insert hole 29 in the

center and a screw part in the periphery. The needle 17

can pass through the insert hole 29. The screw part can be

inserted from the open end 20. Once the screw part of the

capsule support 27 exceeds the female screw region of the

open end 20, as shown in Fig. 4, the male screw disengages
with the female screw and can freely move upwardly, while
the female screw prevents the support 27 from dropping

downwardly .

The capsule container 15 thus constructed can be

used as a removable sterilizing agent capsule container 15.

The body axis 17a of the needle 17 passes through the
diffuser 19, and then slidably enters into a through hole

10
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22 of the mounting screw part 21. The body axis 17a 1is
provided with a pressing part 33 which acts on the bottom
surface of the support 27 and raises it upwardly.

The body axis 17a of the needle 17 is supported by
a rod 39 of a diving member 37 connected thereto. The rod
39 can move vertically.

The diving member 37 1is controlled to 1lift the
needle 17 in two steps corresponding to the locations of
the two sealed sterilizing agent capsules 25 stacked
vertically. In the first step, it lifts the needle 17 to a
position where the needle punctures the under part of the
lowest sealed sterilizing agent capsule 25. At this time,
the pressing part 33 is placed just short of the bottom
surface of the capsule support 27.

In the second step, the diving member 37 further
lifts the needle 17. The needle 17 passes through the
deflated lowest sealed sterilizing agent capsule 25 and
sealed gas capsule 23 to a position where it punctures the
under part of the next sealed sterilizing agent capsule 25.
The pressing part 33 is lifted together with the needle 17
to raise the deflated capsules.

The diffuser 19 has a heater 41 around its
periphery to provide a diffusion function for preventing
the condensation of a hydrogen peroxide gas (sterilizing
agent) in the form of a mist taken out by the needle 17.

The mist-like hydrogen peroxide diffused by the

diffuser 19 is transmitted from a communication port 31 to

a reduced-pressure housing 2 or sterilizing chamber. The
inside of the reduced-pressure housing 2 is maintained to a
specified reduced-pressure by a vacuum pump 4 as shown in
Fig. 1.

A sealed gas capsule 23, a sealed sterilizing agent

capsule 25, a sealed gas capsule 23 and a sealed

11
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sterilizing agent capsule 25 are inserted from the open end
20 into the container body 15A in sequence, and a capsule
support 27 1s then inserted to support the lowest sealed
sterilizing agent capsule 25. The sterilizing agent
capsule container 15 is thus prepared wherein the sealed
sterilizing agent capsules 25 are vertically separated by
air layers (gas layers) of the sealed gas capsules 23.

Next, the open end 20 of the container body 15A is
engaged with the mounting screw part 21 of the diffuser 19.
Since the sealed sterilizing agent capsules 25 and sealed
gas capsules 23 are vertically stacked in the container
body 15A, they do not require a large location space in the
reduced-pressure housing 2. The remainder of the housing 2
is of a capacity enabling any other use.

Next, the needle 17 is lifted by a given distance
to puncture the lowest sealed sterilizing agent capsule 25.
At the same time, each sealed gas capsule 23 expands
corresponding to the reduced-pressure degree of the
reduced-pressure housing 2 to pressurize the lowest sealed
sterilizing agent capsule 25. Although the uppermost
sealed gas capsule 23 expands to pressurize the adjacent
sealed sterilizing agent capsule 25, this is no problem
since the needle 17 does not reach this sealed sterilizing
agent capsule 25. Thereafter, in the sequence steps, a
hydrogen peroxide solution is forced by a pressure applied
on a sealed sterilizing agent capsule 25 to pass through
the needle 17 to the diffuser 19.

As the amount of the removed hydrogen peroxide
solution increases, the sealed sterilizing agent capsule 25
18 gradually deflated. The sealed gas capsule 23
increasingly expands corresponding to the deflation to
continue pressurizing. Thus, a hydrogen peroxide solution

in a sealed sterilizing agent capsule 25 can be securely

12
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taken out without any specific pressurizing means.

When the remainder of the hydrogen peroxide
solution 1is reduced, the needle 17 passes through the
deflated sealed sterilizing agent capsule 25 and then
punctures the upper sealed gas capsule 23. At this time,
an alr pressure transmits the remaining hydrogen peroxide
solution with the air of the sealed gas capsule 23 to the
diffuser 19. The sealed gas capsule 23 is simultaneously

deflated, but this is no problem since the needle 17 does

not reach the next waiting sealed sterilizing agent capsule
25.

Thereafter, the needle 17 1is 1lifted agalin and
punctures the next sealed sterilizing agent capsule 25 to
remove a hydrogen peroxide solution. The capsule container

15 used 1is replaced with a new sterilizing agent capsule

container 15 with sealed sterilizing agent capsules 25 and
sealed gas capsules 23 therein so that a sterilization

operation can be repeated.

Embodiment 2

Fig. 5 1is a sectional wview showing a hydrogen
peroxide introducing device of a sterilizer with a needle
according to the embodiment 2 of the present invention and
Fig. 6 is a disassembled perspective view of the needle and
a mounting screw part 21 of Fig. 5. Like reference
numerals denote like components of Figs. 1 to 4 to omit
overlapping explanation.

According to the embodiment 2, the needle 17 is

formed to be cylindrical without a needle path. A guide
groove 45 1s formed in the pressing part 33 and a removal
groove 43 opening upwardly is formed in the mounting screw

part 21 and a base member 43 on which the mounting screw

part 21 stands.

13
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ITn the embodiment 2, when the needle 17 ig lifted €o puncture
a sealed sterilizing agent capsule 25, a hydrogen peroxide
solution in the =zealed sterilizing agent c¢apsule 25 is intreduced
to pass exteriorly of the needle 17 through the gulde groove 45

and the removal groove 49 to the diffuser 19.

Thug, since the hydrogen peroxide sQlution does not pass in
an interior such as a needle path, there 18 no cleogging, A
hydrogen peroxide solution can be stably taken out for a long

period of time.

Embodiment 3

Fig., 7 1i8 a perspective view of a needle according to the
embodiment 3 of the pregent invention. Like reference numerals
denote like components of Fig. &€ to omit overlapping explanation.
A needle 17 acoording to the embodiment 3 18 shaped to ba a prism

but gimilar in action and advantageous effect,

Frbodiment 4

Fig., B 18 a perspective view of a needle according to the
ambodiment 4 of Lthe present invention. Like reference numerals
denote like components cof Figs. & and 7 to omit overlapping

explanation. A needle 17 according to the embediment 4 is shaped
to be two prisms divided with a quide groove 45 bhut sgsimilar in

action and advantageous effect.

Fmbodiment 5

Fig. 9 1is a sectional wview of a sterilizing agent capsule
container according to the embodiment & of the present invention.

Like reference numerals denote like components of Figs. 1 to 8.

14
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In a sterilizing agent capsule container 15
according to the embodiment 5, inside a container body
(capsule accommodation chamber) 15A with an open end 20a, a
sealed gas capsule 23, a capsule support 27a for supporting
the capsule 23, a sealed sterilizing agent capsule 25, a
capsule support 27b for supporting the capsule 25, another
sealed sterilizing agent capsule 25 and a capsule support
27 for supporting the capsule 25 are inserted from the open
end 20a in sequence and they are accommodated in the axial
direction of a needle 17.

A stopper member 22 such a C-ring is securely
fitted in the open end 20a of the container body 15A to
engage the capsule support 27 closest to the open end 20a
with the stopper member 22. This engagement prevents the
capsule support 27, and, further, the upper sealed
sterilizing agent capsule 25, the capsule support 27b, the
sealed sterilizing agent capsule 25, the capsule support
27a and the sealed gas capsule 23 from dropping out of the
container body 15A.

The capsule supports 27a, 27b and 27 can move 1in
the direction of compressing the sealed gas capsule 23 and
the sealed sterilizing agent capsules 25 in the container
body 15A which are disposed in the axial direction of the
needle 17.

As mentioned above, the sealed gas capsule 23, the
sealed sterilizing agent capsules 25 and the capsule
supports 27a, 27b and 27 are alternately disposed in the
container body 15A and the capsule support 27 closest to
the open end 20a of the container body 15A is removably
engaged with and supported against the stopper member 22.

A gas such as air is sealed in the gas capsule 23,
while a 1liquid sterilizing agent 25a such a hydrogen

peroxide solution and an aqueous peracetic acid solution
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(hereinafter referred to as a peracetic acid solution) is
sealed 1n the sterilizing agent capsules 25 with a gas
layer 25b therein. These capsules 23 and 25 are made of a
material which the needle 17 can pass through.

Through holes 2%a, 29b and 29 are provided in the
centers of the capsule supports 27a, 27b and 27 which the
needle 17 can pass through, and also function as a
transpiration hole of a sterilizing agent when the needle

17 punctures the sealed sterilizing agent capsules 25.

The sterilizing agent capsule container 15 with the

sealed gas capsule 23, the sealed sterilizing agent
capsules 25 and the capsule supports 27a, 27b and 27 united
in the container body 15A is assembled for use so that the
open end 20a 1is in communication with a reduced-pressure
housing of a sterilizer.

Next, its operation will be explained. Figs. 10(a)
to 10(e) are views for explaining the operation.

When either the sterilizing agent capsule container
15 or the needle 17 as shown in Fig. 9 is driven in the
relative direction thereof, the needle 17 passes through

the through hole 29 of the first capsule support 27 close

to the open end 20a and punctures the first sgealed
sterilizing agent capsule 25 as shown in Fig. . 10 (a) . A
negative pressure exerted from the reduced-pressure housing
of the sterilizer against a needle hole 35 of the needle
puncturing the first sealed sterilizing agent capsule 25
causes a sterilizing agent inside the sealed sterilizing
agent capsule 25 to diffuse (transpire) toward the inside
of the reduced-pressure housing (beginning of first
diffusion).

Next, as shown in Fig. 10(b), the pressing part 33
contacts and moves the first capsule support 27 to compress

the first sealed sterilizing agent capsule 265. As a

16
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result, the first sealed sterilizing agent capsule 25 is
compressed between the first capsule support 27 and the

second capsule support 27b. The remainder of the

sterilizing agent in the first sealed sterilizing agent
capsule 25 diffuses together with a gas through the needle
hole 35 to complete the first diffusion. In this case, the
driving of the sterilizing agent capsule container 15 or
the needle 17 is stopped at a position of the needle 17
shown in Fig. 10(b), that is, where the tip of the needle
17 1s 1inserted into the through hole 29a of the second
support capsule 27b but does not reach the second sealed
sterilizing agent capsule 25.

When either the sterilizing agent capsule container
15 or the needle 17 is driven in the relative direction
thereof again, the second diffusion begins as shown in Fig.
10 (c) . At the second diffusion beginning, the pressing
part 33 of the needle 17 further moves the first capsule
support 27 so that the first sealed sterilizing agent
capsule 25 is completely compressed between the first and
second capsule supports 27 and 27b, and at the same time
the needle 17 passes through the first sealed sterilizing
agent capsule 25 to puncture the second sealed sterilizing
agent capsule 25. As a result, like the first diffusion, a
sterilizing agent inside the second sealed sterilizing
agent capsule 25 diffuses in the form of a mist through the

needle hole 35 of the needle 17. Next, th

olinn

e first capsule
support 27, which engages the pressing part 33 of the
needle 17 and moves integrally with the needle 17, presses
and moves the second capsule support 27b with the first
sealed sterilizing agent capsule 25 compressed
therebetween. Consequently, the second sealed sterilizing
agent capsule 25 is compressed between the second capsule

support 27b and the third capsule support 27a so that all

17
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the amount of a sterilizing agent in the second sealed
sterilizing agent capsule 25 can securely diffuse. The
driving of the sterilizing agent capsule container 15 or
the needle 17 is stopped to complete the second diffusion
S 1in the sate shown in Fig. 10(d). 1In this state, the needle
17 remains at a position where it punctures but does not
pass through the second sealed sterilizing agent capsule
25.
After the completion of the second diffusion, as

10 shown in Fig. 10 (e) , the sterilizing agent capsule
container 15 or the needle 17 is driven to move rearwardly
in the direction of removing the needle 17 from the
sterilizing agent capsule container 15. The use of the
sterilizing agent capsule container 15 then ends.

15 In the embodiment 5, the number of the sealed
sterilizing agent capsules 25 accommodated 1n the
sterilizing agent capsule container 15 is plural, not
limited to two.

According to the embodiment 5 stated above, the

20 sterilizing agent capsule container 15 is constructed such
that the sealed gas capsule 23 and a plurality of the
sealed sterilizing agent capsules 25 following the sealed
gas capsule 23 are accommodated in the container body 15A
and the needle 17 can pass through these capsules. Thus, a

25 large moving device for horizontally moving a sterilizing
agent capsule container 15 and displacing individual sealed
sterilizing agent capsules 25 to a certain removal position
corresponding to a needle, and a pressurizing device for
pressurizing and compressing a sealed sterilizing agent

30 capsule 25 at the removal position are not required in a
sterilizer with the sterilizing agent capsule container 15
mounted therein. As a result, the space occupied by the

capsule container 15 can be reduced and the construction

18
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thereof can be simplified, thereby decreasing the cost.
Further, as stated above, the sealed gas capsule 23
and a plurality of the sealed sterllizing agent capsules 25
accommodated 1in the sterilizing agent capsule container 15
are individually supported by the capsule supports 27a, 27a
and 27 which can move therein and through which the needle
17 can pass. Thus, the sealed gas capsule 23 and the
sealed sterilizing agent capsules 25 can be stably
supported in the direction of compression and a plurality
of the sealed sterilizing agent capsules 25 can be
gradually smoothly broken by the needle 17. In addition,
since a gas layer 25b is formed in each sealed sterilizing
agent capsule 25 and the sealed gas capsule 23 is disposed
at the deepest position of the container body 15A, the
sealed sterilizing agent capsules 25 and the capsule
supports 27a, 27b and 27 can be more stably supported in
the direction of compression with a cushion effect. The
sealed sterilizing agent capsules 25 can be also protected

against breakage.

Further, according to the embodiment 5, even if the

18 normal, the sealed gas capsule 23, the sealed
sterilizing agent capsules 25 and the capsule supports 27a,
27b and 27 can be maintained in the sterilizing agent
capsule container 15 in proper compression by the sealed
gas capsule 23 and the gas 1layers 25b in the sealed
sterilizing agent capsules 25. Thus, even under a normal
pressure, the sealed gas capsule 23, the sealed sterilizing
agent capsules 25 and the capsule supports 27a, 27b and 27
can be more stably supported in the sterilizing agent

capsule container 15, and, further, under a reduced-

N

pbressure, since the sealed gas capsule 23 and the sealed

sterilizing agent capsules 25 are compressed and deformed,
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the stability can be maintained, allowing smooth actions.

Embodiment 6

Fig. 11 1s a sectional view of a sterilizer
according to the embodiment 6 of the present 1nvention,
Fig. 12 is a sectional view along the line A-A of Fig. 11
and Fig. 13 is a view for explaining an operation of the
sterilizer shown in Fig. 11. Like reference numerals
denote like components of Figs. 1 to 10 to omit overlapping
explanation.

In these figures, the reference numeral 51 denotes
a chassis of a hydrogen peroxide introducing device 8 to be
mounted 1n a sterilizer. The reference numeral 52 is an
arm projected from and integrated with an end of the
chassis 51. A needle 17 is securely fixed to the arm 52
with a screw 53. A driving member (stepping motor) 37 is
held in the other end of the chassis 51.

The reference numeral 54 denotes a frame fixed to
and integrated with the chassis 51. The transverse section
of the frame 54 is shown in Fig. 12.

The reference numeral 55 denotes a container holder
mounted 1n the frame 54, which holder can move between the
needle 17 and the driving member 37 in the axial direction
of the needle 17. The container holder 55 has a container
setting part 55a with a U-like section 1in which a
sterilizing agent capsule container 15 can be removably
mounted.

An output rotational axis (screw rod) 39 of the
driving member 37 1s screwed through the container holder
55. When the driving member 37 drives the rotational rod
39 to rotate in opposite directions, thereby allowing the

reciprocation of the container holder 55.
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Next, an operation of the sterilizer will be
explained.

When the driving member 37 is activated so that the
output rotational axis 39 rotates in one direction, the
container holder 55 is screwed and moves toward the needle
17. As a result, a plurality of sealed sterilizing agent
capsules 25 in the capsule container 15 held in the
container holder 55 are gradually punctured in sequence 1in
the same manner as the embodiment 5. A sterilizing agent
in the sealed sterilizing agent capsules 25 punctured by
the needle 17 can diffuse in a reduced-pressure housing of
a sterilizer in the same manner as the embodiments 1 and 5.
After a sterilizing agent in all the sealed sterilizing
agent capsules 25 in the sterilizing agent capsule
container 15 has diffused by punctures of the needle, when
the driving member 37 is activated in the reverse
direction, the sterilizing agent capsule container 15 can
move 1ntegrally with the container holder 55 in the
direction apart from the needle 17. At a stop position of
the container holder 55, the sterilizing agent capsule
contaliner 15 can be replaced.

In the embodiment 1, the needle 17 punctures a
sealed sterilizing agent capsule 25 by diving the needle 17
while fixing the sterilizing agent capsule container 15,
but, on the other hand, in the embodiment 6, the needle 17
punctures a sealed sterilizing agent capsule 25 by driving
the sterilizing agent capsule container 15 while fixing the
needle 17.

In the embodiment 6, the sterilizing agent capsule
container 15 can be moved close to or apart from the fixed
needle 17 together with the container holder 55 by the
driving member 37 to obtain the same advantageous effects

as those of the embodiments 1 to 5.
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In the sterilizing agent capsule containers 15 of
all the embodiments, a sterilizing agent 1nside a sealed
sterilizing agent capsule 25 accommodated in the container
body 15A may be any sterilizing agent which can be
vaporized to a chemical vapor by contact with a gas (air)
at the time of puncture by the needle 17. The diffuser
becomes unnecessary by the use of such a sterilizing agent.

The following embodiments are also contained in the
present invention.

(1) A capsule container of a low-temperature plasma

hydrogen peroxide solution and sealed air capsules
containing air being inserted from the open end 1into the
container body to be alternately stacked in the container
body, the lowest capsule being supported by a capsule
support with an insert hole through which a needle passes,
the capsule support capable of moving vertically.

(2) The capsule container of the embodiment (1),
wherein the hydrogen peroxide capsules and the air capsules
are made of a material which the needle inserted from the
insert hole can puncture to pass through.

(3) The capsule container of the embodiment (1) or (2),

wherein as the needle 1is lifted, the needle raises the

capsule support together with the needle.
(4) A low-temperature plasma sterilizer comprising:

an evaporator for gasifying a hydrogen peroxide

solution, communicating with a wvacuum housing which serves

as a sterilizing chamber;

a capsule container disposed in the vacuum housing,
where sealed hydrogen peroxide capsules containing a

hydrogen peroxide solution and sealed air capsules

22
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containing air are alternately stacked, the air capsules
capable of expanding corresponding to a vacuum degree of
the vacuum housing; and

a needle capable of being lifted into the capsule
container by a driving part to puncture a hydrogen peroxide
capsule so as to introduce a hydrogen peroxide solution
therefrom to the evaporator;

wherein every time the needle is lifted in a step,
the needle punctures the lowest hydrogen peroxide capsule
1n sequence.
(5) The low-temperature plasma sterilizer of the
embodiment (4), wherein a hydrogen peroxide solution in a
hydrogen peroxide capsule punctured by the needle 1is
introduced to pass exteriorly of the needle to the
evaporator.
(6) The low-temperature plasma sterilizer of the
embodiment (4), wherein the needle has a raising part for
raising a deflated hydrogen peroxide capsule upwardly after

completely taking out a hydrogen peroxide solution.

INDUSTRIAL UTILITY

As mentioned above, according to the sterilizer of

the present invention, since a sealed sterilizing agent

ls pressurized by a forcing member accommodated in the
capsule accommodation container, a sterilizing agent in the
sealed sterilizing agent capsule can be easily introduced

1nto an evaporator only by activating a needle to puncture

1t.
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1. A sterilizing agent

raduced-prassure housing o

CLATMS

capsule contalner in communication with =

a sterilizexr,

-— e o¢ m— '—h—nj_—-__-.-__ amcmame e o

the gterilizing agenticapsule container comprising:

a capsule accommodat]

I
on chamber; and

a plurality of sealed sterilizing agent capsules

accommodated in the capsul

direction of a needle for

sterilizing agent capsules

pass through.

2.

The sterilizing agenk.

|
e accommedation chamber in an axial

emoving & pterilizing agent, the sealed

made of a material which the needle can

v ——: —— A g H_

. capsule container according to claim 1

wherein a plurality of cﬁpsules are accommedated in the capsule

accommedation chamber and

sterilizing agent capsules

3. The sterilizing agen
wherein the plurality of
plurality of sezled gas

the capsule accommodation
4., The sterlilizing agen

wherein the plurallty of

capsule gupport which the

in the capsule accommodati

5.
wherein the plurality of

plurality of capsule supp

'at least two of the capsules are sealed

e euv «uetiSe -ﬂ -

t:capsule container according to claim 1
! e
laealed aterilizing agent capsules and a

c%psules ara alternately accommodated in
éhamber.

|
L' capsule container according to claim 1

sealed sterilizing agent capsules and a
i
heedle can pass through are accommodated

:

n chamber,

T S & SR S—

g
The gterilizing agent! capsule c¢ontainer according to claim 1

sealed stérilizing agent capsules and a

Qrts are alternately accommodated in the
|

I
.
¢
:
t
i
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capsule accommodation chamber,

5. The gterilizing agent capsule container acecording to claim 1
wherein the plurality of 8sealed sterilizing agent capsules, a
sealed gas capsule and a capsule support which the needle can pass

through are combined and accommodated 1n the capsgule accommodation

chamber.

7. The ateriliﬁing agent capsule container according to ¢laim 6
wherein the sealed sterilizing agent c¢apsules and sealed gas
capsules or capsule' supporta are alternately disposed in the
capsule accommodation chamber and the sealed sterili'zing agent
cap3aule clozegt to an inzert opening ©f the capsule accommodation
chamber 1s supported by the capsule asupport movably dispeosed in

the capsule accommodation chamber.

8. The sterillizing agent capsule container according to claim 1
wherein the sterilizing agent in the sealed sterilizing agent

capsules 1s selected from  the group ceonaisting of a hydrogen

peroxide sgsolution and a peracetic acld solution.

9, The sterilizing agent capsule container according to ¢laim 1
wherein the sealed sterilizing agent capsules contain a gas layer

therein,

10. A sterilizer comprising:.

a sterilizing agent capsule container in communication with

a reduced-pressure housing serving as a sterilization chamber;
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a8 plurality of sealed sterilizing agent capsulea with a
sterilizing agent sealed therein to be mounted in a capaule

accommodation c¢hamber of the sterilizing agent capsule container;

a needle capable of pagsing through the sealed sterilizing

agent capsules to take the pterilizing agent therefrom; and

a driving member Eor driving the needle or the sterilizing
agent capsule container go that the needle can puncture the sealed

sterilizing agent capsulesg in the sterilizing agent capsule

container in an axial direction of the needle in segquence.

11. The sterilizer according to claim 10 wherein the needle has a
pressing part for pressing a sealed sterilizing agent capsule in a

direction of compression,

12. The sterilizer aceording to claim 10 wherein the sterilizing
agent capsule container communicates 'with. the reduced-presgsure
nousing through a diffuser and when the needle punctures a sealed
saterilizing agent capsule, the diffuser introduces a sterilizing

agent transpired fxrom the sgealed sterilizing agent capsule,

13. The gterilizer according to c¢laim 10 wherein a low-

temperature plasma 18 generated in the reduced-pressure housing.

14. The gterilizer according te c¢laim 10 wherein the sterilizing
agent in the sealed sterilizing agent capsules 1is selected from

the group consisting o©of a hydrogen peroxide solution and a

peracetic acid solutijion.
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Figure 2
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Figure 3
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Figure 6
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Figure 7
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Figura 11
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Figure 13
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