
1 

 

 

ASEPTIC MANIPULATION SYSTEM AND OBJECT-INTRODUCING METHOD FOR 

ASEPTIC MANIPULATION SYSTEM 

 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 5 

[0001] 

 The present invention relates to an aseptic manipu lation 

system having an isolator, in which an aseptic mani pulation 

chamber is arranged, and a decontamination chamber for 

introducing an object into the aseptic manipulation  chamber, and 10 

an object-introducing method for the aseptic manipu lation system. 

2. Description of the Related Art 

[0002] 

 Conventionally, there is known an aseptic manipula tion 

system for performing regenerative medicine such as  cell culture, 15 

which is disclosed in Japanese Unexamined Patent Pu blication No. 

2014-198079.  The aseptic manipulation system is ar ranged with 

two pass boxes in an early stage of an aseptic mani pulation chamber, 

the inside of which is kept in an aseptic condition  (corresponding 

to a grade A cleanliness level of air), and the pre ssures in the 20 

two pass boxes are enhanced stepwise towards the as eptic 

manipulation chamber so that the aseptic manipulati on chamber can 

be installed in an environment of relatively low cl eanliness level 

without a specific facility called a cell processin g center (CPC), 

which is highly controlled in order to maintain a h igh level of 25 
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cleanliness.  Further, air-lock chambers are provid ed between 

the two pass boxes, between the subsequent pass box  and the aseptic 

manipulation chamber, and between an external envir onment 

composed of a clean booth and the previous pass box , respectively, 

so that the environmental conditions between the tw o pass boxes, 5 

between the subsequent pass box and the aseptic man ipulation 

chamber, and between the external environment the p revious pass 

box are not in direct communication when introducin g an object; 

and the object can be introduced into the aseptic m anipulation 

chamber from the external environment while maintai ning the 10 

aseptic condition. 

[0003] 

 In the above-described conventional aseptic manipu lation 

system, air is prevented from flowing between the t wo pass boxes, 

between the subsequent pass box and the aseptic man ipulation 15 

chamber, and between the external environment and t he previous 

pass box, so that the cleanliness grade of the asep tic 

manipulation chamber is prevented from getting wors e when 

introducing an object.  However, the object needs t o pass through 

the two pass boxes and the three air lock chambers,  and thus, the 20 

introducing operations are cumbersome.  Further, ev ery time the 

air-lock chambers are opened to a space of a relati vely low grade 

air a small amount of air flows into the air-lock c hambers, which 

can lower the cleanliness thereof, and if the frequ ency of the 

opening operation of the air lock chambers becomes high, it would 25 
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become difficult to maintain the cleanliness of eac h of the pass 

boxes. 

SUMMARY OF THE INVENTION 

[0004] 

 An object of the present invention is to always ma intain 5 

the aseptic manipulation chamber at a desired clean liness grade, 

even in an environment that is not highly controlle d, such as a 

cell-processing center (CPC). 

[0005] 

 According to the present invention, an aseptic man ipulation 10 

system comprises an aseptic manipulation chamber, t he inside of 

which is kept in an aseptic condition, a decontamin ation chamber, 

a first ventilation mechanism, a second ventilation  mechanism, 

and a control unit.  The decontamination chamber, w hich is 

provided for removing microbes adhering to an objec t introduced 15 

into the aseptic manipulation chamber from the outs ide thereof, 

has a first operation chamber provided with an inle t portion that 

can be closed, a second operation chamber connected  to the first 

operation chamber and provided with an outlet porti on that can 

be closed, a communication portion communicating be tween the 20 

first chamber and the second chamber and being able  to close, an 

inlet portion closing mechanism for closing the inl et portion, 

an outlet portion closing mechanism for closing the  outlet portion, 

and a communication portion closing mechanism for c losing the 

communication portion.  The first ventilation mecha nism 25 
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ventilates the inside of the first operation chambe r, and the 

second ventilation mechanism ventilates the inside of the second 

operation chamber.  The control unit monitors the o pen-closed 

states of the inlet portion closing mechanism, the outlet portion 

closing mechanism, and the communication portion cl osing 5 

mechanism, and controls the operations of the first  ventilation 

mechanism and the second ventilation mechanism.  Th e control unit 

ventilates the inside of the first operation chambe r with the 

first ventilation mechanism for more than a first s pecified number 

of times after an object is introduced into the fir st operation 10 

chamber from the outside and the inlet portion is c losed while 

the communication portion is closed.  The control u nit ventilates 

the inside of the second operation chamber with the  second 

ventilation mechanism for more than a second specif ied number of 

times, which is greater than the first specified nu mber of times, 15 

after the object is transferred into the second ope ration chamber 

from the first chamber and the communication portio n is closed 

while the outlet portion is closed. 

[0006] 

 A method for introducing an object according to th e present 20 

invention is provided for introducing an object int o an aseptic 

manipulation system comprising an aseptic manipulat ion chamber, 

the inside of which is kept in an aseptic condition , a 

decontamination chamber, a first ventilation mechan ism, and a 

second ventilation mechanism.  The decontamination chamber is 25 
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provided for removing microbes adhering to an objec t introduced 

into the aseptic manipulation chamber from the outs ide thereof, 

and has a first operation chamber provided with an inlet portion 

that can be closed, a second operation chamber conn ected to the 

first operation chamber and provided with an outlet  portion that 5 

can be closed, and a communication portion communic ating between 

the first chamber and the second chamber and being able to close.  

The first ventilation mechanism ventilates the insi de of the first 

operation chamber, and the second ventilation mecha nism 

ventilates the inside of the second operation chamb er.  The 10 

object-introducing method comprises the steps of op ening the 

inlet portion while the communication portion is cl osed and 

ventilating the first operation chamber with the fi rst 

ventilation mechanism for more than a first specifi ed number of 

times after introducing the object into the first o peration 15 

chamber from the outside and closing the inlet port ion; opening 

the communication portion while closing the outlet portion, and 

ventilating the second operation chamber with the s econd 

ventilation mechanism for more than a second specif ied number of 

times that is greater than the first specified numb er of times 20 

after transferring the object from the first operat ion chamber 

to the second operation chamber and closing the com munication 

portion; decontaminating the object in at least one  of the first 

operation chamber and the second operation chamber,  which is being 

ventilated; and opening the outlet portion to trans fer the object 25 
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from the second operation chamber to the aseptic ma nipulation 

chamber. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] 

 The object and advantages of the present invention  will be 5 

better understood from the following description, w ith reference 

to the accompanying drawings in which: 

 Fig. 1 is a view showing components of an aseptic 

manipulation system to which an embodiment of the p resent 

invention is applied; 10 

 Fig. 2 is a diagram showing a fluid supply circuit  for 

supplying and discharging decontamination gas and c lean air in 

the aseptic manipulation system shown in Fig. 1; 

 Fig. 3 is a diagram showing the operations of step s (1)-(4) 

of the aseptic manipulation system shown in Fig. 1;  and 15 

 Fig. 4 is a diagram showing the operations of step s (5)-(7) 

of the aseptic manipulation system shown in Fig. 1.  

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0008] 

 In the following, an aseptic manipulation system 1 00, which 20 

is an embodiment of the present invention, will be described with 

a first embodiment which is illustrated in the draw ings.  Fig. 

1 shows a general structure of the aseptic manipula tion system 

100.  The aseptic manipulation system 100 includes an isolator 

11 with an aseptic manipulation chamber 10 formed t herein, a pass 25 
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box 110, and a control unit 120.  The inside of the  aseptic 

manipulation chamber 10 is maintained in an aseptic  condition.  

The pass box 110 is connected to an inlet portion o f the aseptic 

manipulation chamber 10.  A decontamination chamber  30 is 

configured in the pass box 110 to remove microbes a dhering to an 5 

object introduced into the aseptic manipulation cha mber 10 from 

the outside of the aseptic manipulation system 100.   The control 

unit 120 controls ventilating operations of the iso lator 11 and 

the pass box 110, and monitors open-closed states o f the inlet 

portion and the outlet portion of the pass box 110,  as described 10 

later. 

[0009] 

 The aseptic manipulation system 100 is installed i n a grade 

D cleanliness environment of air.  According to the  “Guidelines 

relating to the manufacture of aseptic pharmaceutic al products 15 

using an aseptic manipulation” issued by the Minist ry of Health, 

Labor and Welfare Japan, the grade D cleanliness en vironment  is 

a cleanliness level in which the number of floating  particulates 

having a diameter of greater than or equal to 0.5 μm is less than 

or equal to 3,520,000 per 1m 3 of air in a non-operating condition.  20 

On the other hand, the cleanliness level of air in the aseptic 

manipulation chamber 10 is required to be grade A.  The grade A 

cleanliness environment is a cleanliness level in w hich the number 

of floating particulates having a diameter of great er than or 

equal to 0.5 μm is less than or equal to 3,520 per 1m 3 of air in 25 
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both an operating condition and a non-operating con dition.  This 

corresponds to class 5 in ISO, and class 100 in the  guidelines 

of the USA. 

[0010] 

 The decontamination chamber 30 is divided into a f irst 5 

operation chamber 31 and a second operation chamber  32.  An 

incubator 20 for cultivating human cells can be att ached to or 

detached from the aseptic manipulation chamber 10 o n the side 

opposite to the decontamination chamber 30.  Note t hat the first 

operation chamber 31 and the second operation chamb er 32 may be 10 

defined by dividing the inside of the single pass b ox 110, or may 

be formed by connecting two independent pass boxes 110. 

[0011] 

 In this embodiment, the cleanliness of each of the  operation 

chambers 31 and 32 is controlled in such a manner t hat the 15 

cleanliness of air in the second operation chamber 32 is set to 

a grade B, which can be communicated with a grade A  cleanliness 

environment, and the cleanliness of air in the firs t operation 

chamber 31 is set to a grade C, which can be commun icated with 

a grade B cleanliness environment.  The grade B cle anliness 20 

environment is a cleanliness level in which the num ber of floating 

particulates having a diameter of greater than or e qual to 0.5

μm per 1m 3 of air is less than or equal to 352,000 in an oper ating 

condition, and is less than or equal to 3,520 in a non-operating 

condition.  This corresponds to class 7 in ISO (a s tandard for 25 
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an operating condition), and class 10,000 in the gu idelines of 

the USA.  When the second operation chamber 32 is c ommunicated 

with the aseptic manipulation chamber 10 with a gra de A 

cleanliness environment, the cleanliness of air in the second 

operation chamber 32 is set to a grade B cleanlines s environment 5 

for a non-operating condition.  On the other hand, the grade C 

cleanliness environment is a cleanliness level in w hich the number 

of floating particulates having a diameter of great er than or 

equal to 0.5 μm per 1m 3 of air is less than or equal to 3,520,000 

in an operating condition, and is less than or equa l to 352,000 10 

in a non-operating condition.  This corresponds to class 8 in ISO 

(a standard for an operating condition), and class 100,000 in the 

guidelines of the USA.  When the first operation ch amber 31 is 

communicated with the second operation chamber 32 w ith a grade 

B cleanliness environment, the cleanliness of air i n the first 15 

operation chamber 31 is set to a grade C cleanlines s environment 

for a non-operating condition. 

[0012] 

 Gloves 12 and 13 are provided on a wall of the ase ptic 

manipulation chamber 10 in order to perform various  kinds of 20 

treatments on an object placed in the aseptic manip ulation chamber 

10 from the outside of the aseptic manipulation cha mber 10.  

Similarly, gloves 34 and 35 are provided in the fir st operation 

chamber 31 and the second operation chamber 32 of t he 

decontamination chamber 30. 25 
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[0013] 

 The first operation chamber 31 is located on an op posite 

side of the aseptic manipulation chamber 10 with re spect to the 

second operation chamber 32, and an inlet portion 3 6 of the first 

operation chamber 31 can be closed by a first closi ng member (an 5 

inlet portion closing mechanism) 37.  The second op eration 

chamber 32 is connected to the first operation cham ber 31, and 

a communication portion 38 communicating between th e first 

operation chamber 31 and the second operation chamb er 32 can be 

closed by a second closing member (a communication portion closing 10 

mechanism) 39.  An outlet portion 40 of the second operation 

chamber 32, or a connecting portion to the aseptic manipulation 

chamber 10 can be closed by a third closing member (an outlet 

portion closing mechanism) 41.  In this embodiment,  the first, 

second, and third closing members 37, 39, and 41 ar e opened and 15 

closed by hand, and these open-closed states are mo nitored by the 

control unit 120. 

[0014] 

 The first, second, and third closing members 37, 3 9, and 

41 can be locked by locking mechanisms 121, 122, an d 123 controlled 20 

by the control unit 120, and can be set to the lock ed state or 

the released state by pressing open-close button 12 4, 125, or 126.  

The first operation chamber 31 and the second opera tion chamber 

32 are provided with signals 127 and 128, which ind icate that the 

number of ventilation cycles has reached a specifie d number of 25 
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times and the ventilation of the first or second op eration chamber 

31 or 32 has ended.  The lighting states of the sig nals 127 and 

128 are controlled by the control unit 120, and cha nged depending 

upon the ventilation conditions of the first and se cond operation 

chambers 31 and 32, as described later. 5 

[0015] 

 The pressure relationships among the aseptic manip ulation 

chamber 10, the first operation chamber 31, and the  second 

operation chamber 32 are controlled in this embodim ent in such 

a manner that the air pressure in the first operati on chamber 31 10 

is higher than the ambient pressure, the air pressu re in the second 

operation chamber 32 is lower than that of the firs t operation 

chamber 31, the air pressure in the aseptic manipul ation chamber 

10 is higher than that of the first operation chamb er 31, and all 

of the pressures are positive in comparison with th e ambient 15 

pressure.  Thus, the air pressure in the second ope ration chamber 

32 is kept lower than the first operation chamber 3 1 and the aseptic 

manipulation chamber 10 so that the air is prevente d from flowing 

between the first operation chamber 31 and the asep tic 

manipulation chamber 10.  Due to this, even if the aseptic 20 

manipulation chamber 10 and the first operation cha mber 31 are 

communicating with each other, the ambient air cont aminated by 

the ambient environment is prevented from flowing i nto the aseptic 

manipulation chamber 10, and pathogens such as viru ses are 

prevented from flowing out from the aseptic manipul ation chamber 25 
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10 to the ambient environment. 

 [0016] 

 When the incubator 20 is attached to the aseptic 

manipulation system 100, the incubator 20 is connec ted to the 

aseptic manipulation chamber 20 through a connectin g portion 21.  5 

A partition wall between the aseptic manipulation c hamber 10 and 

the connecting portion 21 is opened and closed by a  first 

open-close member 22, and a portion between the con necting portion 

21 and the incubator 20 is opened and closed by a s econd open-close 

member 23 provided in the incubator 23. 10 

 [0017] 

 Fig. 2 illustrates the construction of a decontami nation 

gas supply device, which supplies decontamination g as 

(decontamination vapor) to the aseptic manipulation  chamber 10, 

the first operation chamber 31, the second operatio n chamber 32, 15 

and the connecting portion 21.  In this embodiment,  the 

decontamination gas is hydrogen peroxide vapor, and  hydrogen 

peroxide aqueous solution is stored in a bottle 60.   The hydrogen 

peroxide aqueous solution is supplied from the bott le 60 to an 

evaporator 63 in a predetermined quantity by a pump  62, which is 20 

provided in a decontamination medium supply passage  61, and is 

heated by the evaporator 63 to form hydrogen peroxi de vapor.  A 

circulation passage 72 is connected to an inlet of the evaporator 

63, and hydrogen peroxide that is generated is disc harged from 

the evaporator 63 by an operation of a circulation blower 74 25 
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provided in the circulation passage 72.  A decontam ination gas 

supply passage 64 connected to an outlet of the eva porator 63 is 

connected to the aseptic manipulation chamber 10, t he first 

operation chamber 31, and the second operation cham ber 32 through 

open-close valves 65, 66, and 67. 5 

 [0018] 

 A gas supply chamber 14 is provided on a top side of the 

aseptic manipulation chamber 10, and a first branch  passage 64a 

of the decontamination gas supply passage 64 is con nected to the 

gas supply chamber 14.  A HEPA filter 15 is arrange d in the gas 10 

supply chamber 14, and hydrogen peroxide vapor supp lied to the 

gas supply chamber 14 is supplied to the aseptic ma nipulation 

chamber 10 through the HEPA filter 15. 

[0019] 

 Similarly, a gas supply chamber 42 is provided on a top side 15 

of the first operation chamber 31, and a second bra nch passage 

64b of the decontamination gas supply passage 64 is  connected to 

the gas supply chamber 42.  A HEPA filter 43 is arr anged in the 

gas supply chamber 42, and hydrogen peroxide vapor supplied to 

the gas supply chamber 42 is supplied to the first operation 20 

chamber 31 through the HEPA filter 43.  Regarding t he second 

operation chamber 32 as well, hydrogen peroxide vap or is supplied 

from a third branch passage 64c of the decontaminat ion gas supply 

passage 64 to a gas supply chamber 44, and supplied  to the second 

operation chamber 32 through a HEPA filter 45. 25 
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 [0020] 

 The connecting portion 21 is connected to the 

decontamination gas supply passage 64 through an op en-close valve 

24 and a HEPA filter 25.  Namely, hydrogen peroxide  vapor passing 

through the decontamination gas supply passage 64 i s supplied to 5 

the connecting portion through the HEPA filter 25. 

[0021] 

 A pressure-adjusting valve 70 is provided in a fou rth branch 

passage 64d of the decontamination gas supply passa ge 64.  The 

pressure-adjusting valve 70 is arranged on a downst ream side of 10 

the circulation blower 74 so that when the circulat ion blower 74 

is operated, gas is discharged from the decontamina tion gas supply 

passage 64 to reduce the amount of gas supply in th e passage 64; 

and the pressures are adjusted lower in the aseptic  manipulation 

chamber 10, the first operation chamber 31, and the  second 15 

operation chamber 32.  Note that a catalyst 71 is a rranged in an 

open end of the fourth branch passage 64d to preven t the outflow 

of a toxic substance outside of the aseptic manipul ation system 

100. 

[0022] 20 

 A gas discharge chamber 16 is provided on a bottom  side of 

the aseptic manipulation chamber 10, and a HEPA fil ter 17 is 

arranged in the gas discharge chamber 16.  The gas discharge 

chamber 16 is connected to the circulation passage 72, which is 

provided with an open-close valve 73 and connected to the inlet 25 
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of the evaporator 63.  Therefore, gas in the asepti c manipulation 

chamber 10 is discharged into the gas discharge cha mber 16 through 

the HEPA filter 17 by a discharge operation of the circulation 

blower 74, and flows back to the evaporator 63 thro ugh the 

circulation passage 72. 5 

[0023] 

 Similarly, a HEPA filter 47 is arranged in a gas d ischarge 

chamber 46 formed on a bottom side of the first ope ration chamber 

31, and a HEPA filter 49 is arranged in a gas disch arge chamber 

48 formed on a bottom side of the second operation chamber 32.  10 

The gas discharge chambers 46 and 48 are connected to first and 

second branch passages 72a and 72b of the circulati on passage 72, 

in which open-close valves 75 and 76 are provided.  Therefore, 

gas in the first operation chamber 31 and the secon d operation 

chamber 32 is discharged into the gas discharge cha mbers 46 and 15 

48 through the HEPA filters 47 and 49, and flows ba ck to the 

evaporator 63 through the circulation passage 72. 

[0024] 

 A pressure-adjusting valve 78 is provided in a thi rd branch 

passage 72c of the circulation passage 72.  The 20 

pressure-adjusting valve 78 is arranged on an upstr eam side of 

the circulation blower 74 so that when the circulat ion blower 74 

is operated, gas flows into the circulation passage  72 to increase 

the amount of gas supply in the passage 72, and the  pressures are 

adjusted higher in the aseptic manipulation chamber  10, the first 25 



16 

 

 

operation chamber 31, and the second operation cham ber 32.  An 

open end of the third branch passage 72c is open to  the outside 

of the aseptic manipulation system 100 through the HEPA filter 

79. 

[0025] 5 

 A structure for supplying clean gas into the asept ic 

manipulation chamber 10, the first operation chambe r 31 and the 

second operation chamber 32 is described below.  A first gas 

supply passage 80 is connected to the gas supply ch amber 14 of 

the aseptic manipulation chamber 10.  An air supply  blower 81 is 10 

provided in the first gas supply passage 80, and an  air volume 

regulating valve 82 is provided between the air sup ply blower 81 

and the gas supply chamber 14.  A catalyst 83 is pr ovided in an 

open end of the first air supply passage 80. 

[0026] 15 

 According to the construction described above, by opening 

the air volume regulating valve 82 and operating th e air supply 

blower 81, air flows into the gas supply chamber 14  from the outside 

through the first gas supply passage 80, and is pur ified by the 

HEPA filter 15 and supplied into the aseptic manipu lation chamber 20 

10.  Further, by adjusting the opening degree of th e air volume 

regulating valve 82 or the air flow volume of the a ir supply blower 

81, the volume of air supplied to the aseptic manip ulation chamber 

10 can be increased or decreased. 

[0027] 25 
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 An air supply fan 51 is provided for the gas suppl y chamber 

42 of the first operation chamber 31, and a second gas supply 

passage 84 is connected to the air supply fan 51.  An air volume 

regulating valve 85 is provided in the second gas s upply passage 

84, and a catalyst 86 is provided in an open end of  the second 5 

gas supply passage 84.  Similarly, an air supply fa n 52 is provided 

for the gas supply chamber 44 of the second operati on chamber 32, 

and a third gas supply passage 87 is connected to t he air supply 

fan 52.  An air volume regulating valve 88 is provi ded in the third 

gas supply passage 87, and a catalyst 89 is provide d in an open 10 

end of the third gas supply passage 87. 

[0028] 

 According to the construction described above, by opening 

the air volume regulating valve 85 and operating th e air supply 

fan 51, air flows into the gas supply chamber 42 fr om the outside 15 

through the second gas supply passage 84, and is pu rified by the 

HEPA filter 43 and supplied into the first operatio n chamber 31.  

Further, by adjusting the opening degree of the air  volume 

regulating valve 85 or the air flow volume of the a ir supply fan 

51, the volume of air supplied to the first operati on chamber 31 20 

can be increased or decreased.  Similarly, by openi ng the air 

volume regulating valve 88 and operating the air su pply fan 52, 

air flows into the gas supply chamber 44 from the o utside through 

the third gas supply passage 87, and is purified by  the HEPA filter 

45 and supplied into the second operation chamber 3 2.  Further, 25 
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by adjusting the opening degree of the air volume r egulating valve 

88 or the air flow volume of the air supply fan 52,  the volume 

of air supplied to the second operation chamber 32 can be increased 

or decreased. 

[0029] 5 

 A structure for discharging gas from the aseptic 

manipulation chamber 10, the first operation chambe r 31, the 

second operation chamber 32, and the connecting por tion 21 is 

described below.  A first gas discharge passage 90 is connected 

to the gas discharge chamber 16 of the aseptic mani pulation 10 

chamber 10, and an air discharge blower 91 is provi ded in the first 

gas discharge passage 90.  An air volume regulating  valve 92 and 

a catalyst 93 are provided between the air discharg e blower 91 

and the gas discharge chamber 16. 

[0030] 15 

 According to the construction described above, by opening 

the air volume regulating valve 92 and operating th e air discharge 

blower 91, air passing through the HEPA filter 17 a nd the air 

discharge chamber 16 from the aseptic manipulation chamber 10 is 

discharged outside through the first gas discharge passage 90.  20 

Further, by adjusting the opening degree of the air  volume 

regulating valve 92 or the air flow volume of the a ir discharge 

blower 91, the volume of air discharged from the as eptic 

manipulation chamber 10 can be increased or decreas ed. 

[0031] 25 
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 An air discharge fan 53 is provided for the gas di scharge 

chamber 46 of the first operation chamber 31, and a  second gas 

discharge passage 94 is connected to the air discha rge fan 53.  

An air volume regulating valve 95 and a catalyst 96  are provided 

in the second gas discharge passage 94.  Similarly,  an air 5 

discharge fan 54 is provided for the gas discharge chamber 48 of 

the second operation chamber 32, and a third gas di scharge passage 

97 is connected to the air discharge fan 54.  An ai r volume 

regulating valve 98 and a catalyst 99 are provided in the third 

gas discharge passage 97. 10 

[0032] 

 According to the construction described above, by opening 

the air volume regulating valve 95 and operating th e air discharge 

fan 53, air passing through the HEPA filter 47 and the air discharge 

chamber 46 from the first operation chamber 31 is d ischarged 15 

outside through the second gas discharge passage 94 .  Further, 

by adjusting the opening degree of the air volume r egulating valve 

95 or the air flow volume of the air discharge fan 53, the volume 

of air discharged from the first operation chamber 31 can be 

increased or decreased.  Similarly, by opening the air volume 20 

regulating valve 98 and operating the air discharge  fan 54, air 

passing through the HEPA filter 49 and the air disc harge chamber 

48 from the second operation chamber 32 is discharg ed outside 

through the third gas discharge passage 97.  Furthe r, by adjusting 

the opening degree of the air volume regulating val ve 98 or the 25 
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air flow volume of the air discharge fan 54, the vo lume of air 

discharged from the second operation chamber 32 can  be increased 

or decreased. 

[0033] 

 As described above, the inside of the first operat ion 5 

chamber 31 is ventilated by operations of the air v olume 

regulating valve 85, the air supply fan 51, the air  discharge fan 

53, and the air volume regulating valve 95, which c onstitute the 

first ventilation mechanism.  The inside of the sec ond operation 

chamber 32 is ventilated by operations of the air v olume 10 

regulating valve 88, the air supply fan 52, the air  discharge fan 

54, and the air volume regulating valve 98, which c onstitute the 

second ventilation mechanism.  The inside of the as eptic 

manipulation chamber 10 is ventilated by operations  of the air 

volume regulating valve 82, the air supply blower 8 1, the air 15 

discharge blower 91, and the air volume regulating valve 92, which 

constitute the third ventilation mechanism.  On the  other hand, 

by increasing or decreasing the volume of air suppl ied to or the 

volume of air discharged from the aseptic manipulat ion chamber 

10, the first operation chamber 31, and the second operation 20 

chamber 32, it is possible to adjust the pressure i n each of the 

aseptic manipulation chamber 10, the first operatio n chamber 31, 

and the second operation chamber 32.  This pressure  adjustment 

is performed by the control unit 120, which can mai ntain the 

pressure in each of the chambers within a predeterm ined range, 25 
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and maintain the pressure relationship among the ch ambers at a 

predetermined condition. 

[0034] 

 The control unit 120 controls the operations of th e first, 

second, and third ventilation mechanisms to ventila te the first 5 

operation chamber 31 with a number of ventilations that is more 

than a first specified number of times such that th e inside of 

the first operation chamber 31 becomes a grade C cl eanliness 

environment in a non-operating condition, which can  be 

communicated with a grade B cleanliness environment ; and to 10 

ventilate the second operation chamber 32 with a nu mber of 

ventilations that is more than a second specified n umber of times 

such that the inside of the second operation chambe r 32 becomes 

a grade B cleanliness environment in a non-operatin g condition, 

which can be communicated with a grade A cleanlines s environment.  15 

On the other hand, the aseptic manipulation chamber  10 is 

ventilated so that a grade A cleanliness environmen t can be 

maintained. 

[0035] 

 The number of ventilations (N) indicates how many times 20 

aeration can be carried out per one hour for the sp ace subjected 

to the aeration.  The number of ventilations is obt ained by 

dividing the air flow volume for ventilation (F) by  the volume 

of the space (R): 

N = (F m 3/minute x 60 minutes)/R m 3 
25 
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[0036] 

 Note that a standard for the number of ventilation s for each 

of the grades is as follows: the number for a grade  A is more than 

or equal to 300, the number for a grade B is more t han or equal 

to 300 in a non-operating condition and more than o r equal to 40 5 

in an operating condition, and the number for grade  C is more than 

or equal to 40 in a non-operating condition and mor e than or equal 

to 20 in an operating condition.  According to thes e standards, 

the second specified number of times is more than o r equal to 300, 

and the first specified number of times is more tha n or equal to 10 

40.  An actual number of times may be determined wh ile considering 

the result of a measurement of the number of floati ng particulates 

remaining in the space, for example.  In an actual application, 

the number of ventilations is controlled by using t he operation 

time instead of the number of times.  Namely, in th e embodiment, 15 

the control unit 120 obtains a time, in which venti lations are 

performed for a required number of times, to determ ine a 

ventilation time, and maintains the closed conditio ns of the first 

operation chamber 31 and the second operation chamb er 32 until 

reaching the ventilation time.  In this case, since  the 20 

ventilation time is changed depending upon the air flow volume 

for ventilation and the volume of the space, the ve ntilation time 

for the second operation chamber is not necessarily  longer than 

that of the first operation chamber 31. 

[0037] 25 
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 A gas discharge passage 26 is connected to the 

decontamination gas supply passage 64 on the side o pposite to the 

connecting portion 21.  An open-close valve 27 is p rovided in the 

gas discharge passage 26, and a catalyst 28 is arra nged in an open 

end of the gas discharge passage 26. 5 

[0038] 

 With reference to Figs. 1-4, the following section  

describes an operation in a ventilation mode of the  embodiment.  

Note that the incubator 20 and the connecting porti on 21 are 

omitted in Figs. 3 and 4. 10 

[0039] 

 Before starting the ventilation mode, each of the aseptic 

manipulation chamber 10, the first operation chambe r 31, and the 

second operation chamber 32 is supplied with hydrog en peroxide 

vapor, and aeration is carried out for the purpose of 15 

decontamination.  When the decontamination using hy drogen 

peroxide vapor has been performed for a predetermin ed time, the 

pump 62 and the circulation blower 74 are stopped, and the valves 

24, 27, 65, 66, 67, 70, 73, 75, 76, and 78 are clos ed to stop the 

supply of hydrogen peroxide vapor.  On the other ha nd, the air 20 

supply and the air discharge for the aseptic manipu lation chamber 

10, the first operation chamber 31, and the second operation 

chamber 32 are continuously carried out so that the  inside of each 

of the chambers is maintained in an aseptic conditi on by keeping 

the inside pressure positive relative to the extern al environment, 25 
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with the highest pressure maintained in the aseptic  manipulation 

chamber 10 and the second highest pressure maintain ed in the first 

operation chamber 31. 

[0040] 

 In step (1), the first closing member 37 is opened , and an 5 

object M to be subjected to a treatment in the asep tic manipulation 

chamber 10 is placed in the first operation chamber  31 through 

the inlet portion 36.  The second closing member 39  is closed, 

so that the second operation chamber 32 does not co mmunicate with 

the external environment. 10 

[0041] 

 In step (2), the first closing member 37 is closed  and set 

to a locked state by the locking mechanism 121 by p ressing the 

open-close button 124, so that the first operation chamber 31 is 

hermetically isolated from the outside.  The contro l unit 120 15 

maintains a locked closed state, in which the locki ng mechanisms 

121 and 122 cannot be released even if the open-clo se buttons 124 

and 125 are depressed.  In this state, the air volu me regulating 

valve 85, the air supply fan 51, the air discharge fan 53, and 

the air volume regulating valve 95, which constitut e the first 20 

ventilation mechanism, are controlled by the contro l unit 120 and 

the first operation chamber 31 is ventilated for a first 

ventilation time, which has been predetermined.  Al though the 

inside of the first operation chamber 31 is origina lly set to a 

grade C cleanliness environment, the cleanliness le vel of the 25 
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first operation chamber 31 is assumed to decline to  a grade D 

because of the communication with the external envi ronment.  

However, the first operation chamber 31 is ventilat ed for more 

than a first specified number of times, which has b een checked 

and determined beforehand, and the cleanliness leve l of the first 5 

operation chamber 31 is instead maintained at grade  C, which can 

be communicated with a grade B cleanliness environm ent in the next 

process. 

[0042] 

 While the first operation chamber 31 is ventilated , an 10 

operator’s hands are inserted in the gloves 34 to w ipe the object 

M with a nonwoven fabric soaked in alcohol, which i s a 

decontaminant, to remove microbes adhering to the o bject M.  For 

the first ventilation time, the first operation cha mber 31 must 

be completely isolated from the outside; even if th e wiping-off 15 

operation of the object M by the operator has been completed, the 

second closing member 39 should not be opened.  The refore, in this 

embodiment, for the first ventilation time, the sig nal 127 is set 

to a lighting state by the control unit 120 to indi cate that the 

second closing member 39 should be maintained in th e closed state. 20 

[0043] 

 After the first ventilation time has passed, since  the 

inside of the first operation chamber 31 returns to  a grade C 

cleanliness environment (a non-operation condition) , the process 

proceeds to step (3) and the signal 127 is changed to a lighting 25 
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state to indicate that the second closing member 39  can be opened.  

In this state, the locked state of the second closi ng member 39 

held by the locking mechanism 122 can be released b y pressing the 

open-close button 125.  Note that as an informing m echanism 

indicating the completion of ventilation of the fir st operation 5 

chamber 31, an auditory device such as a buzzer, an d a physical 

sensory device such as a vibrator, can be utilized instead of a 

visual device such as a character indicator or a si gnal like the 

one used in the embodiment. 

[0044] 10 

 Then, in step (4), an operator’s hands are inserte d in the 

gloves 35 to press the open-close button 125 to rel ease the second 

closing member 39, and the object M is then transfe rred from the 

first operation chamber 31 to the second operation chamber 32 

through the communication portion 38.  The transfer  of the object 15 

M is carried out while the communication portion 38  is open to 

allow communication between the first operation cha mber 31 and 

the second operation chamber 32, while maintaining the closed 

states of the inlet portion 36 and the outlet porti on 40.  

Immediately before the transfer, in the second oper ation chamber 20 

32 the air volume regulating valves 88 and 98, whic h constitute 

the second ventilation mechanism, are opened by a p redetermined 

opening degree, the air supply fan 52 and the air d ischarge fan 

54 are operated with a predetermined air volume, an d thus, the 

inside pressure of the second operation chamber 32 is maintained 25 
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at a positive pressure lower than that of the first  operation 

chamber 31 to preserve a grade B cleanliness enviro nment in the 

second operation chamber 32, while the first operat ion chamber 

31 is continuously ventilated by the first ventilat ion mechanism 

and maintained at a grade C cleanliness environment .  In this 5 

embodiment, with the opening operation of the secon d closing 

member 39, the air volume regulating valves 85 and 98 are closed, 

the air supply fan 51 and the air discharge fan 54 are stopped, 

and the air supply volume controlled by the air vol ume regulating 

valve 88 and the air supply fan 52 is adjusted to b e greater than 10 

the air discharge volume controlled by the air volu me regulating 

valve 95 and the air discharge fan 53. 

[0045] 

 Therefore, when the second closing member 39 is op en, it 

generates a strong current of air that flows from a n upper portion 15 

of the second operation chamber 32 to a lower porti on of the first 

operation chamber 31, so that the atmosphere in the  first 

operation chamber 31 is prevented from flowing into  the second 

operation chamber 32.  Note that, in step (4), the positive 

pressure conditions of the first operation chamber 31 and the 20 

second operation chamber 32 relative to the externa l environment 

are maintained. 

[0046] 

 As another example for generating a current flowin g from 

the second operation chamber 32 to the first operat ion chamber 25 
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31, all of the air supply fans 51 and 52 and the ai r discharge 

fans 53 and 54 may be operated, and the air volume regulating valves 

85 and 98 may be opened by a relatively small openi ng degree.  That 

is to say, if the air supply volume for the second operation chamber 

32 is greater than that for the first operation cha mber 31 while 5 

the air discharge volume for the first operation ch amber 31 is 

greater than that for the second operation chamber 32, the 

pressure in the second operation chamber 32 becomes  higher than 

that in the first operation chamber 31 and generate s a current 

flowing from the second operation chamber 32 to the  first 10 

operation chamber 31.  Note, it is possible to cont rol the 

operation environment in such a manner that the pre ssure in the 

second operation chamber 32 is always higher than t hat in the first 

operation chamber 31 and lower than that in the ase ptic 

manipulation chamber 10, and the pressures in all o f these 15 

chambers are positive relative to the external envi ronment. 

[0047] 

 In step (5), the second closing member 39 is close d by the 

operator’ hands inserted in the gloves 35.  The ope n-close button 

125 is then depressed by the operator to set the se cond closing 20 

member 39 to a locked state with the locking mechan ism 122 so that 

the second operation chamber 32 is hermetically iso lated from the 

first operation chamber 31.  When the locking mecha nisms 122 and 

123 are operated, the control unit 120 sets a locke d closed state, 

in which the locking mechanisms 121 and 122 cannot be released 25 
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even if the open-close buttons 124 and 125 are depr essed.  In this 

state, the air volume regulating valve 88, the air supply fan 52, 

the air discharge fan 54, and the air volume regula ting valve 98, 

which constitute the second ventilation mechanism, are controlled 

by the control unit 120 and the second operation ch amber 32 is 5 

ventilated for the second ventilation time, which h as been 

predetermined.  Although the second operation chamb er 32 was in 

a grade B cleanliness environment until step (3), t he cleanliness 

level of the second operation chamber 32 is assumed  to decline 

to a grade C because of the opening of the second c losing member 10 

39 in step (4).  The second ventilation time is set  similar to 

the way the first ventilation time is determined so  that the inside 

of the second operation chamber 32 must return to a  grade B 

cleanliness environment.  Namely, the second operat ion chamber 

32 is ventilated for more than the second specified  number of times 15 

that is greater than the first specified number of times to attain 

the grade B cleanliness level of the second operati on chamber 32, 

which can be communicated with a grade A cleanlines s environment 

in the next process. 

[0048] 20 

 While the second operation chamber 31 is ventilate d, the 

operator’s hands are inserted in the gloves 35 to w ipe the object 

M with a nonwoven fabric soaked in oxydol (i.e., hy drogen peroxide 

solution), which is a decontaminant, to remove micr obes adhering 

to the object M.  Thus, different decontaminants ar e used in the 25 
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first decontamination operation in the first operat ion chamber 

31 and the second decontamination operation in the second 

operation chamber 32 so that it is possible to remo ve all sorts 

of microbes, bacteria, and viruses that have differ ent 

resistances from each other.  Note that, as the dec ontamination 5 

medium used in the first and second decontamination  operations 

in the ventilation mode, general antiseptic solutio ns or 

germicides such as alcohol (i.e., ethanol for disin fection), 

oxydol (i.e., hydrogen peroxide solution), peraceti c acid, and 

sodium hypochlorite, which are liquid at normal tem perature, can 10 

be used.  While the second ventilation is carried o ut, the second 

closing member 32 must be completely isolated from the first 

operation chamber 31 and the aseptic manipulation c hamber 10.  

Therefore, in the embodiment, for the second ventil ation time, 

the signal 128 is set to a lighting state by the co ntrol unit 120 15 

to indicate that the third closing member 41 should  be maintained 

in the closed state. 

[0049] 

 When the second ventilation time has passed, since  the 

inside of the second operation chamber 32 returns t o a grade B 20 

cleanliness environment (a non-operation condition) , the process 

proceeds to step (6), and the signal 128 is changed  to a lighting 

state to indicate that the third closing member 41 can be opened. 

[0050] 

 Then, in step (7), the operator’s hands are insert ed in the 25 
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gloves 13 to press the open-close button 126 to rel ease the third 

closing member 41, and the object M is then transfe rred from the 

second operation chamber 32 to the aseptic manipula tion chamber 

10 through the outlet portion 40.  The transfer of the object M 

is carried out while the outlet portion 40 is open for 5 

communication between the second operation chamber 32 and the 

aseptic manipulation chamber 10, while maintaining the closed 

states of the communication portion 38 and the firs t open-close 

member 22.  Immediately before the transfer, in the  aseptic 

manipulation chamber 10 the air volume regulating v alves 82 and 10 

92, which constitute the third ventilation mechanis m, are opened 

by a predetermined opening degree and the air suppl y blower 81 

and the air discharge blower 91 are operated with a  predetermined 

air volume so that the inside pressure of the asept ic manipulation 

chamber 10 is maintained at a positive pressure hig her than that 15 

of the second operation chamber 32 to preserve a gr ade A 

cleanliness environment in the aseptic manipulation  chamber 10, 

while the second operation chamber 32 is continuous ly ventilated 

by the second ventilation mechanism to preserve a g rade B 

cleanliness environment. 20 

[0051] 

 After that, the third closing member 41 is closed by the 

operator’s hands inserted in the gloves 13, and the  open-close 

button 126 is then depressed by the operator to set  the third 

closing member 41 to a locked state with the lockin g mechanism 25 
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123 so that the aseptic manipulation chamber 10 is hermetically 

isolated from the second operation chamber 32.  The n, while a 

predetermined treatment is performed using the obje ct M, the 

ventilation of the third ventilation mechanism for the aseptic 

manipulation chamber 10 continues so that a grade A  cleanliness 5 

environment can be maintained in the aseptic manipu lation chamber 

10. 

[0052] 

 As described above, in the embodiment, after the o bject M 

is brought into the first operation chamber 31 from  the outside, 10 

while the first operation chamber 31 is isolated fr om the outside 

it is ventilated such that the inside of the first operation 

chamber 31 returns to a grade C cleanliness environ ment.  During 

this ventilation, the operator wipes off the object  M to remove 

microbes adhering to its surface.  The object M is then 15 

transferred to the second operation chamber 32, whi ch is 

ventilated while being completely isolated from the  first 

operation chamber 31 to return to a grade B cleanli ness 

environment.  During this ventilation, the operator  wipes the 

object M with a decontaminant that is different fro m the 20 

decontaminant that was used in the first operation chamber 31, 

and microbes adhering to a surface of the object M are removed.  

When the ventilation of the second operation chambe r 32 is 

completed, the object M is transferred to the asept ic manipulation 

chamber 10, which is maintained at a grade A cleanl iness 25 
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environment. 

[0053] 

 An operation in a decontamination mode of the embo diment 

is described below.  As described above, in the ven tilation mode, 

the object M is wiped off using a nonwoven fabric s oaked in 5 

different decontaminants for the decontamination op erations of 

the first and second operation chambers 31 and 32.  This operation 

is carried out when the object M is affected by hea t, such as a 

container in which cells or tissues are housed.  Co nversely, in 

the decontamination mode decontamination gas compos ed of hydrogen 10 

peroxide vapor acts upon the object M and the first  operation 

chamber in the first decontamination operation for the first 

operation chamber 31; afterward, ventilation is car ried out in 

the second decontamination operation for the second  operation 

chamber 32 to remove any decontaminants remaining o n the object 15 

M. 

[0054] 

 Namely, in the decontamination mode, step (1) is p erformed 

in a similar way as in the ventilation mode, in whi ch the object 

M is introduced into the first operation chamber 31  through the 20 

inlet portion 36, and the first closing member 37 i s closed to 

hermetically isolate the first operation chamber 31  from the 

outside.  After that, in step (2) a decontamination  operation is 

carried out for the object M housed in the first op eration chamber 

31 using hydrogen peroxide vapor generated in the e vaporator 63 25 
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of the decontamination gas supply mechanism.  At th is time, the 

open-close valves 66 and 75 are open and the circul ation blower 

74 is actuated so that hydrogen peroxide vapor gene rated in the 

evaporator 63 is supplied to the first operation ch amber 31 

through the second branch passage 64b, and flows ba ck to the 5 

evaporator 63 through the first branch passage 72a.   At the same 

time, the air volume regulating valves 85 and 98 ar e closed and 

the air supply fan 51 and the air discharge fan 53 are stopped 

so that a positive pressure is maintained in the fi rst operation 

chamber 31 and controlled by the open-close control s of the 10 

pressure-adjusting valves 70 and 78.  The first ope ration chamber 

31 is filled with hydrogen peroxide vapor, which ac ts on the object 

M, to remove microbes adhering to a surface of the object M and 

microbes adhering to an inner wall of the first ope ration chamber 

31, which has been exposed to the external environm ent by opening 15 

the first closing member 37.  During this operation , the control 

unit 120 maintains the locking mechanism 121 and 12 2 in the closed 

state, and the signal 127 is set to a lighting stat e to indicate 

that the first closing member 37 should remain in t he closed state. 

[0055] 20 

 A ventilation procedure is carried out when a 

predetermined amount of hydrogen peroxide vapor has  been 

supplied to the operation chamber 31.  At this time , although 

the operation of the pump 62, which sends hydrogen peroxide 

vapor, is stopped, the open-close valves 66 and 75 are open 25 
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and the circulation blower 74 is actuated to ventil ate the pipes.  

On the other hand, the air volume regulating valves  85 and 95, 

which constitute the first ventilation mechanism, a re opened by 

a predetermined degree and the air supply fan 51 an d the air 

discharge fan 53 are actuated by a predetermined vo lume of air.  5 

Due to this, while air from the external environmen t of the aseptic 

manipulation system 100 flowing through the second gas supply 

passage 84 is purified by the HEPA filter 43 and su pplied to the 

first operation chamber 31, gas containing hydrogen  peroxide in 

the first operation chamber 31 passes through the s econd gas 10 

discharge passage 94, toxic substances contained in  the gas are 

removed by the catalyst 96, and the gas is discharg ed to the outside 

of the aseptic manipulation system 100.  This venti lation process 

is continued for a predetermined ventilation time d uring which 

the locking mechanisms 121 and 122 cannot be overri dden and the 15 

closed states of the first closing member 37 and th e second closing 

member 39 are maintained. 

[0056] 

 When a predetermined ventilation time has passed, the 

process proceeds to step (3), in which the signal 1 27 is changed 20 

to a lighting state to indicate that the second clo sing member 

39 can be opened.  Although operations after step ( 3) are the same 

as those of the ventilation mode, in step (5) the w iping-off 

operation of the object M in the second operation c hamber 32 is 

not performed and instead, aeration is carried out for a 25 
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predetermined time, in which residual decontaminant s remaining 

on the object M are removed by the ventilation.  On  the other hand, 

in the first operation chamber 31 aeration is carri ed out, in which 

residual decontaminants remaining in the first oper ation chamber 

31 are removed by the ventilation.  Note that, in t he 5 

decontamination mode, since the inside of the first  operation 

chamber 31 communicating with the external environm ent is 

decontaminated with decontamination gas to reach an  aseptic 

condition, it is not necessary to ventilate either the first 

operation chamber 31 for more than the first specif ied number of 10 

times and or the second operation chamber 32 for mo re than the 

second specified number of times when the first ope ration chamber 

31 is in communication with the second operation ch amber 32, as 

in the ventilation mode. 

[0057] 15 

 In the embodiment as described above, the ventilat ion mode 

and the decontamination mode are provided, and a pr ocess for 

introducing an object can be selected from these mo des.  Namely, 

the object M is introduced into the aseptic manipul ation chamber 

10 in the ventilation mode when the object M is aff ected by heat, 20 

and the object M is introduced into the aseptic man ipulation 

chamber 10 in the decontamination mode when deconta mination gas 

can be used without causing problems. 
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CLAIMS 

 

1. An aseptic manipulation system, comprising: 

 an aseptic manipulation chamber the inside of whic h is kept 

in an aseptic condition; 5 

 a decontamination chamber provided for removing mi crobes 

adhering to an object introduced into the aseptic m anipulation 

chamber from the outside thereof, the decontaminati on chamber 

having a first operation chamber provided with an i nlet portion 

that can be closed, a second operation chamber conn ected to the 10 

first operation chamber and provided with an outlet  portion that 

can be closed, a communication portion  communicati ng between the 

first chamber and the second chamber and being able  to close, an 

inlet portion closing mechanism for closing the inl et portion, 

an outlet portion closing mechanism for closing the  outlet portion, 15 

and a communication portion closing mechanism for c losing the 

communication portion; 

 a first ventilation mechanism ventilating the insi de of the 

first operation chamber; 

 a second ventilation mechanism ventilating the ins ide of 20 

the second operation chamber; and 

 a control unit monitoring the open-closed states o f the 

inlet portion closing mechanism, the outlet portion  closing 

mechanism, and the communication portion closing me chanism, the 

control unit controlling the operations of the firs t ventilation 25 
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mechanism and the second ventilation mechanism; 

 the control unit ventilating the inside of the fir st 

operation chamber with the first ventilation mechan ism for more 

than a first specified number of times after an obj ect is 

introduced into the first operation chamber from th e outside and 5 

the inlet portion is closed while the communication  portion is 

closed, and the control unit ventilating the inside  of the second 

operation chamber with the second ventilation mecha nism for more 

than a second specified number of times, which is g reater than 

the first specified number of times, after the obje ct is 10 

transferred into the second operation chamber from the first 

chamber and the communication portion is closed whi le the outlet 

portion is closed. 

2. The aseptic manipulation system according to cla im 1, 

further comprising a locking mechanism maintaining the closed 15 

states of the inlet portion closing mechanism, the outlet portion 

closing mechanism, and the communication portion cl osing 

mechanism; 

 the control unit controlling the operation of the locking 

mechanism to maintain the closed states of the inle t portion 20 

closing mechanism and the communication portion clo sing mechanism 

while ventilating the first operation chamber, and maintain the 

closed states of the communication portion closing mechanism and 

the outlet portion closing mechanism while ventilat ing the second 

operation chamber. 25 
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3. The aseptic manipulation system according to cla im 1 or 2, 

further comprising an informing mechanism signaling  the 

completion of ventilation of the first operation ch amber and the 

second operation chamber. 

4. The aseptic manipulation system according to cla im 1, 5 

further comprising a decontamination gas supply dev ice controlled 

by the control unit to supply decontamination gas t o the first 

operation chamber; 

 the control unit operating in a ventilation mode i n which 

the first operation chamber, into which an object i s introduced 10 

from the outside, is ventilated for more than the f irst specified 

number of times, and the second operation chamber, into which an 

object is transferred from the first operation cham ber, is 

ventilated for more than the second specified numbe r of times that 

is greater than the first specified number of times ; and in a 15 

decontamination mode in which the decontamination  gas supply 

device supplies decontamination gas into the first operation 

chamber, into which an object is introduced from th e outside, to 

decontaminate the object and the first operation ch amber, and the 

first ventilation mechanism and the second ventilat ion mechanism 20 

ventilate the first operation chamber and the secon d operation 

chamber after the object is transferred from the op eration chamber 

to the second operation chamber. 

5. A method for introducing an object into an asept ic 

manipulation system comprising: 25 
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 an aseptic manipulation chamber the inside of whic h is kept 

in an aseptic condition; 

 a decontamination chamber provided for removing mi crobes 

adhering to an object introduced into the aseptic m anipulation 

chamber from the outside thereof, the decontaminati on chamber 5 

having a first operation chamber provided with an i nlet portion 

that can be closed, a second operation chamber conn ected to the 

first operation chamber and provided with an outlet  portion that 

can be closed, and a communication portion communic ating between 

the first chamber and the second chamber and being able to close; 10 

 a first ventilation mechanism ventilating the insi de of the 

first operation chamber; and 

 a second ventilation mechanism ventilating the ins ide of 

the second operation chamber; 

 the method comprising the steps of: 15 

 opening the inlet portion while the communication portion 

is closed and ventilating the first operation chamb er with the 

first ventilation mechanism for more than a first s pecified number 

of times after introducing the object into the firs t operation 

chamber from the outside and closing the inlet port ion; 20 

 opening the communication portion while closing th e outlet 

portion, and ventilating the second operation chamb er with the 

second ventilation mechanism for more than a second  specified 

number of times that is greater than the first spec ified number 

of times after transferring the object from the fir st operation 25 
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chamber to the second operation chamber and closing  the 

communication portion; 

 decontaminating the object in at least one of the first 

operation chamber and the second operation chamber,  which is being 

ventilated; and 5 

 opening the outlet portion to transfer the object from the 

second operation chamber to the aseptic manipulatio n chamber. 

6. The method according to claim 5, wherein the obj ect is 

decontaminated using a different decontamination me dium in the 

first operation chamber and the second operation ch amber. 10 


