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ASEPTIC MANIPULATION SYSTEM AND OBJECT-INTRODUCING METHOD FOR

ASEPTIC MANIPULATION SYSTEM

BACKGROUND OF THE INVENTION

1. Field of the Invention

[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
introducinganobjectintotheasepticmanipulation chamber,and
anobject-introducingmethodfortheasepticmanipu lationsystem.

2. Description of the Related Art

[0002]

Conventionally, there is known an aseptic manipula tion
systemforperformingregenerativemedicinesuchas cellculture,
whichisdisclosedinJapanese UnexaminedPatentPu blicationNo.
2014-198079. The aseptic manipulation system is ar ranged with
twopassboxesinanearlystageofanasepticmani pulationchamber,
theinsideofwhichiskeptinanasepticcondition (corresponding
toagrade Acleanlinesslevel ofair),andthe pre ssuresinthe
two pass boxes are enhanced stepwise towards the as eptic
manipulationchambersothattheasepticmanipulati onchambercan
beinstalledinanenvironmentofrelativelylowcl eanlinesslevel
withoutaspecificfacilitycalledacellprocessin gcenter(CPC),
which is highly controlled in order to maintainah igh level of
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cleanliness. Further, air-lock chambers are provid
thetwopassboxes,betweenthesubsequentpassbox
manipulation chamber, and between an external envir
composedofacleanboothandthepreviouspassbox
sothatthe environmentalconditionsbetweenthetw
between the subsequent pass box and the aseptic man
chamber, and betweenthe external environmentthe p
box are notin direct communication whenintroducin
and the object can be introduced into the aseptic m
chamber from the external environment while maintai
aseptic condition.
[0003]

In the above-described conventional aseptic manipu
system,airispreventedfromflowingbetweenthet
between the subsequent pass box and the aseptic man
chamber, and between the external environment and t
pass box, so that the cleanliness grade of the asep
manipulation chamber is prevented from getting wors
introducinganobject. However,theobjectneedst
thetwopassboxesandthethreeairlockchambers,
introducing operations are cumbersome. Further, ev
air-lockchambersareopenedtoaspaceofarelati
airasmallamountofairflowsintotheair-lockc
can lower the cleanliness thereof, and if the frequ

openingoperationoftheairlockchambersbecomes
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become difficultto maintainthe cleanlinessofeac
boxes.

SUMMARY OF THE INVENTION

[0004]

An object of the present invention is to always ma
theasepticmanipulationchamberatadesiredclean
eveninan environmentthatis not highly controlle
cell-processing center (CPC).

[0005]

Accordingtothepresentinvention,anasepticman
system comprises an aseptic manipulation chamber, t
whichiskeptinanasepticcondition,adecontamin
a first ventilation mechanism, a second ventilation
and a control unit. The decontamination chamber, w
provided for removing microbes adheringto anobjec
into the aseptic manipulation chamberfromthe outs
hasafirstoperationchamberprovidedwithaninle
canbeclosed, asecondoperationchamberconnected
operation chamber and provided with an outlet porti
be closed, a communication portion communicating be
firstchamberandthe second chamberandbeing able
inlet portion closing mechanism for closing the inl
anoutletportionclosingmechanismforclosingthe
and a communication portion closing mechanism for ¢

communication portion. The first ventilation mecha

hofthe pass

intain
linessgrade,

d,suchasa

ipulation
he inside of
ationchamber,
mechanism,
hich is
tintroduced
idethereof,
tportionthat
tothefirst
on that can
tween the
toclose,an
et portion,
outletportion,
losing the

nism
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ventilates the inside of the first operation chambe
secondventilationmechanismventilatestheinside
operation chamber. The control unit monitors the o

statesoftheinletportionclosingmechanism,the

closing mechanism, and the communication portion cl

mechanism, and controls the operations of the first
mechanismandthesecondventilationmechanism. Th
ventilates the inside of the first operation chambe
firstventilationmechanismformorethanafirsts

oftimes after an objectis introduced into the fir
chamber from the outside and the inlet portion is ¢
thecommunicationportionisclosed. Thecontrolu

the inside of the second operation chamber with the
ventilationmechanismformorethanasecondspecif
times,whichisgreaterthanthefirstspecifiednu
aftertheobjectistransferredintothesecondope

from the first chamber and the communication portio
while the outlet portion is closed.

[0006]

Amethodforintroducinganobjectaccordingtoth
invention is provided for introducing an objectint
manipulationsystemcomprisinganasepticmanipulat
the inside of which is kept in an aseptic condition
decontamination chamber, a first ventilation mechan

second ventilation mechanism. The decontamination

r, and the
ofthesecond
pen-closed
outletportion
osing
ventilation
econtrolunit
r with the
pecifiednumber
st operation
losed while
nitventilates
second
iednumberof
mberoftimes,
rationchamber

nis closed

epresent
oanaseptic
ionchamber,
, a
ism, and a

chamber is
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provided for removing microbes adheringto anobjec
into the aseptic manipulation chamberfromthe outs
andhasafirstoperationchamberprovidedwithan
that can be closed, a second operation chamber conn
firstoperationchamberand providedwithanoutlet
canbeclosed,andacommunicationportioncommunic
thefirstchamberandthesecondchamberandbeing
Thefirstventilationmechanismventilatestheinsi
operation chamber, and the second ventilation mecha
ventilates the inside of the second operation chamb
object-introducing method comprises the steps of op

inlet portion while the communication portion is cl
ventilating the first operation chamber with the fi
ventilation mechanism for more than afirst specifi

times after introducing the object into the first o

chamber from the outside and closing the inlet port

the communication portion while closing the outlet

ventilating the second operation chamber with the s
ventilationmechanismformorethanasecondspecif

times that is greater than the first specified numb

after transferring the object from the first operat

to the second operation chamber and closing the com

portion; decontaminatingthe objectinatleastone

operationchamberandthesecondoperationchamber,

ventilated;andopeningtheoutletportiontotrans

tintroduced
idethereof,
inletportion
ectedtothe
portionthat

atingbetween

abletoclose.

deofthefirst

nism
er. The
ening the
osed and
rst
ed number of
peration
ion; opening
portion, and
econd
iednumberof
er of times
ion chamber
munication

ofthefirst

whichisbeing

fertheobject
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from the second operation chamber to the aseptic ma
chamber.
BRIEF DESCRIPTION OF THE DRAWINGS
[0007]

Theobjectandadvantagesofthe presentinvention
betterunderstoodfromthefollowingdescription,w

to the accompanying drawings in which:

nipulation

willbe

ithreference

Fig. 1 is a view showing components of an aseptic

manipulation system to which an embodiment of the p
invention is applied;

Fig. 2 is a diagram showing a fluid supply circuit
supplying and discharging decontamination gas and c
the aseptic manipulation system shown in Fig. 1,

Fig.3isadiagramshowingtheoperationsofstep
of the aseptic manipulation system shown in Fig. 1;

Fig.4isadiagramshowingthe operationsofstep
of the aseptic manipulation system shown in Fig. 1.
DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0008]

Inthefollowing,anasepticmanipulationsysteml1
iIsanembodimentofthepresentinvention,willbe
a first embodiment which is illustrated in the draw
1 shows a general structure of the aseptic manipula
100. The aseptic manipulation system 100 includes

11lwithanasepticmanipulationchamber10formedt

resent

for

lean air in

s(1)-(4)

and

s(5)-(7)

00,which
describedwith
ings. Fig.
tion system
an isolator

herein,apass
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box 110, and a control unit 120. The inside of the
manipulation chamber 10 is maintained in an aseptic
The passbox 110is connectedtoaninletportion o
manipulation chamber 10. A decontamination chamber
configuredinthe passbox110toremove microbesa
objectintroduced into the aseptic manipulation cha
theoutside oftheasepticmanipulationsystem 100.
unit 120 controls ventilating operations of the iso
the pass box 110, and monitors open-closed states o
portion andthe outlet portion ofthe passbox 110,
later.
[0009]

Theasepticmanipulationsystem100isinstalledi
D cleanliness environmentofair. Accordingtothe
relating to the manufacture of aseptic pharmaceutic
usinganasepticmanipulation”issued bythe Minist
LaborandWelfare Japan,thegrade Dcleanlinessen
acleanlinesslevelinwhichthenumberoffloating

havingadiameterofgreaterthanorequalto 0.5

aseptic
condition.
fthe aseptic
30 is
dheringtoan
mber 10 from
Thecontrol
lator 11 and
fthe inlet

asdescribed

nagrade
“Guidelines
al products
ryofHealth,
vironment is
particulates

v mislessthan

orequalto3,520,000perim 3ofairinanon-operatingcondition.

On the other hand, the cleanliness level of air in
manipulation chamber 10 is required to be grade A.
cleanlinessenvironmentisacleanlinesslevelinw

of floating particulates having a diameter of great

equalto 0.5 w mislessthan orequal to 3,520 per 1m

the aseptic
The grade A
hichthenumber
er than or

3ofairin
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bothanoperatingconditionandanon-operatingcon
corresponds to class 5in ISO, and class 100 in the
of the USA.

[0010]

The decontamination chamber 30 is divided into a f
operation chamber 31 and a second operation chamber
incubator 20 for cultivating human cells can be att
detached from the aseptic manipulation chamber 10 o
oppositetothedecontaminationchamber30. Notet
operation chamber 31 and the second operation chamb
definedbydividingtheinside ofthesinglepassb
be formed by connecting two independent pass boxes
[0011]

Inthisembodiment,thecleanlinessofeachofthe
chambers 31 and 32 is controlled in such a manner t
cleanliness of air in the second operation chamber
agrade B, which can be communicated with agrade A
environment, and the cleanliness of air in the firs
chamber 31 is set to a grade C, which can be commun
a grade B cleanliness environment. The grade B cle
environmentisacleanlinesslevelinwhichthenum
particulates having a diameter of greater than or e
w mperlm 3ofairislessthanorequalto352,000inanoper
condition,andislessthanorequalto 3,520ina

condition. This corresponds to class 7 inISO (as

dition. This

guidelines

irst
32. An
achedto or
n the side
hatthefirst
er 32 may be
0x110,ormay

110.

operation
hat the
32issetto
cleanliness
t operation
icated with
anliness
beroffloating
qualto 0.5
ating
non-operating

tandard for
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an operating condition), and class 10,000 in the gu

the USA. When the second operation chamber 32 is ¢

with the aseptic manipulation chamber 10 with a gra
cleanliness environment, the cleanliness of air in
operationchamber32issettoagrade B cleanlines

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

of floating particulates having a diameter of great

equalto 0.5
in an operating condition, and is less than or equa
inanon-operatingcondition. Thiscorrespondsto
(astandardforanoperatingcondition),andclass
guidelines of the USA. When the first operation ch
communicated with the second operation chamber 32 w
B cleanliness environment, the cleanliness of air i
operationchamber3lissettoagrade Ccleanlines

for a non-operating condition.

[0012]

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

manipulation chamber 10 in order to perform various
treatmentsonanobjectplacedintheasepticmanip
10 from the outside of the aseptic manipulation cha

Similarly, gloves 34 and 35 are provided in the fir

chamber 31 and the second operation chamber 32 of t

decontamination chamber 30.

idelines of
ommunicated
de A
the second
senvironment
the grade C
hichthenumber

er than or

n mperlm 3ofairislessthanorequalto 3,520,000

|to 352,000
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senvironment
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[0013]

The first operation chamber 31 is located on an op
side of the aseptic manipulation chamber 10 withre
secondoperationchamber32,andaninletportion3
operationchamber 31 canbe closed by afirstclosi
inlet portion closing mechanism) 37. The second op

chamber 32 is connected to the first operation cham

a communication portion 38 communicating between th

operation chamber 31 and the second operation chamb
closedbyasecondclosingmember(acommunication
mechanism) 39. An outlet portion 40 of the second
chamber 32, or aconnecting portion to the aseptic
chamber 10 can be closed by a third closing member
portion closing mechanism) 41. In this embodiment,
second, and third closing members 37,39,and 41 ar
closedbyhand,andtheseopen-closedstatesaremo
control unit 120.
[0014]

The first, second, and third closing members 37, 3
41canbelockedbylockingmechanisms121,122,an
by the control unit 120, and can be set to the lock
thereleasedstatebypressingopen-closebutton12
Thefirstoperation chamber 31 and the second opera
32areprovidedwithsignals127and128,whichind

number of ventilation cycles has reached a specifie

10

posite
specttothe
6ofthefirst
ng member (an
eration
ber 31, and
e first
er32canbe
portionclosing
operation
manipulation
(an outlet
the first,
e opened and

nitoredbythe

9, and
d123controlled
ed state or
4,125,0r126.
tion chamber
icatethatthe

d number of
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timesandtheventilationofthefirstorsecondop

31 or32has ended. The lighting states of the sig
128arecontrolledbythecontrolunit120,andcha
upontheventilationconditionsofthefirstandse
chambers 31 and 32, as described later.

[0015]

The pressurerelationshipsamongthe aseptic manip
chamber 10, the first operation chamber 31, and the
operation chamber 32 are controlled in this embodim
amannerthattheairpressureinthefirstoperati
ishigherthantheambientpressure,theairpressu
operation chamber 32 is lower than that of the firs
chamber31,theairpressureinthe asepticmanipul
10ishigherthanthatofthefirstoperationchamb
of the pressures are positive in comparison with th
pressure. Thus,theairpressureinthesecondope
32iskeptlowerthanthefirstoperationchamber3

manipulationchamberl0sothattheairisprevente

between the first operation chamber 31 and the asep

manipulation chamber 10. Due to this, even if the
manipulation chamber 10 and the first operation cha
communicating with each other, the ambient air cont
theambientenvironmentispreventedfromflowingi
manipulation chamber 10, and pathogens such as viru

preventedfromflowingoutfromtheasepticmanipul

11

erationchamber
nals 127 and
ngeddepending

condoperation

ulation
second
entin such
onchamber31
reinthesecond
t operation
ationchamber
er31,andall
e ambient

rationchamber

landtheaseptic

dfromflowing
tic
aseptic
mber 31 are
aminated by
ntotheaseptic
ses are

ationchamber
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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
asepticmanipulationchamber20throughaconnectin
Apartitionwallbetweentheasepticmanipulationc

the connecting portion 21 is opened and closed by a
open-closemember22,andaportionbetweenthecon
21andtheincubator20isopenedandclosedbyas

member 23 provided in the incubator 23.

[0017]

Fig. 2 illustrates the construction of a decontami
gas supply device, which supplies decontamination
(decontaminationvapor)tothe aseptic manipulation
thefirstoperationchamber31,thesecondoperatio
and the connecting portion 21. In this embodiment,
decontamination gas is hydrogen peroxide vapor, and
peroxideaqueoussolutionisstoredinabottle60.
peroxide aqueous solution is supplied from the bott
evaporator 63inapredetermined quantity by apump
provided in a decontamination medium supply passage
heated by the evaporator 63 to form hydrogen peroxi
circulationpassage72isconnectedtoaninletof
63, and hydrogen peroxide that is generated is disc

the evaporator 63 by an operation of a circulation

12

ted to the
gportion21.
hamber10and
first
nectingportion

econdopen-close

nation
g as
chamber 10,
nchamber32,
the
hydrogen
Thehydrogen
le 60 to an
62, whichis
61, andis
devapor. A
theevaporator
harged from

blower 74
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provided in the circulation passage 72. A decontam
supply passage 64 connectedtoan outletofthe eva
connected to the aseptic manipulation chamber 10, t
operationchamber31,andthesecondoperationcham
open-close valves 65, 66, and 67.

[0018]

A gas supply chamber 14 is provided on a top side
aseptic manipulation chamber 10, and a first branch
ofthe decontamination gas supply passage 64iscon
gas supply chamber 14. AHEPAfilter 15is arrange
supply chamber 14, and hydrogen peroxide vapor supp
gas supply chamber 14 is supplied to the aseptic ma
chamber 10 through the HEPA filter 15.

[0019]

Similarly,agassupplychamber42isprovidedon
of the first operation chamber 31, and a second bra
64b ofthe decontaminationgas supply passage 64is
the gas supply chamber 42. A HEPA filter 43 is arr
gas supply chamber 42, and hydrogen peroxide vapor
the gas supply chamber 42 is supplied to the first
chamber 31 through the HEPA filter 43. Regarding t
operationchamber32aswell,hydrogenperoxidevap
fromathirdbranchpassage64cofthedecontaminat
passage 64toagassupplychamber44,andsupplied

operation chamber 32 through a HEPA filter 45.

13

ination gas
porator63is
he first

ber32through

of the

passage 64a
nectedtothe
dinthe gas
lied to the

nipulation

atopside
nch passage
connectedto
anged inthe
supplied to
operation
he second
orissupplied
iongassupply

tothesecond
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[0020]

The connecting portion 21 is connected to the

decontaminationgassupplypassage64throughanop en-closevalve
24andaHEPAfilter25. Namely,hydrogenperoxide vaporpassing
throughthedecontaminationgassupply passage 64i ssuppliedto

the connecting portion through the HEPA filter 25.

[0021]

Apressure-adjustingvalve70isprovidedinafou rthbranch
passage 64d of the decontamination gas supply passa ge 64. The
pressure-adjusting valve 70 is arranged on a downst ream side of
thecirculationblower 74 sothatwhenthecirculat ionblower74
isoperated,gasisdischargedfromthedecontamina tiongassupply
passage 64 toreduce the amountofgas supplyinth e passage 64;
andthepressuresareadjustedlowerintheaseptic manipulation
chamber 10, the first operation chamber 31, and the second
operationchamber 32. Notethatacatalyst7lisa rrangedinan
open endofthe fourthbranch passage 64dto preven tthe outflow
of atoxic substance outside of the aseptic manipul ation system
100.

[0022]

Agasdischarge chamber 16is provided on abottom 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,whichis
provided with an open-close valve 73 and connected totheinlet

14
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oftheevaporator63. Therefore,gasintheasepti
chamberl0Oisdischargedintothegasdischargecha

the HEPA filter 17 by a discharge operation of the
blower 74, and flows back to the evaporator 63 thro
circulation passage 72.

[0023]

Similarly,aHEPAfilter47isarrangedinagasd
chamber46formedonabottomside ofthefirstope
31, and a HEPAfilter 49 is arranged in a gas disch
48 formed on a bottom side of the second operation
The gas discharge chambers 46 and 48 are connected
secondbranchpassages72aand72bofthecirculati
in which open-close valves 75 and 76 are provided.
gas in the first operation chamber 31 and the secon
chamber 32 is discharged into the gas discharge cha
48 through the HEPA filters 47 and 49, and flows ba
evaporator 63 through the circulation passage 72.
[0024]

Apressure-adjustingvalve78isprovidedinathi
passage 72c of the circulation
pressure-adjusting valve 78 is arranged on an upstr
thecirculationblower 74 sothatwhenthecirculat
iIsoperated,gasflowsintothecirculationpassage
theamountofgassupplyinthe passage 72,andthe

adjustedhigherintheasepticmanipulationchamber

15

passage 72.

cmanipulation
mberl6through
circulation
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ischarge
rationchamber
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operation chamber 31, and the second operation cham
open end of the third branch passage 72cis opento

of the aseptic manipulation system 100 through the

79.

[0025]

A structure for supplying clean gas into the asept
manipulation chamber 10, the first operation chambe
second operation chamber 32 is described below. A
supply passage 80 is connected to the gas supply ch
theaseptic manipulationchamber10. Anairsupply
provided in the first gas supply passage 80, and an
regulatingvalve 82is provided betweentheairsup
and the gas supply chamber 14. A catalyst83is pr
open end of the first air supply passage 80.

[0026]

According tothe construction described above, by
the air volume regulating valve 82 and operating th
blower81 airflowsintothegassupplychamberl4
through the first gas supply passage 80, and is pur
HEPAfilter15andsuppliedintotheasepticmanipu
10. Further, by adjusting the opening degree of th
regulatingvalve82ortheairflowvolumeofthea
81,thevolumeofairsuppliedtotheasepticmanip
10 can be increased or decreased.

[0027]

16

ber 32. An
the outside

HEPA filter

r3landthe
first gas
amber 14 of
blower81is
air volume
plyblower81

ovided in an

opening
e air supply
fromtheoutside
ified by the
lationchamber
e airvolume
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ulationchamber



10

15

20

25

Anairsupplyfan51lisprovidedforthegassuppl
42 of the first operation chamber 31, and a second
passage 84 is connectedtothe airsupplyfan51.
regulatingvalve 85isprovidedinthesecondgass
84, and a catalyst 86 is provided in an open end of
gassupplypassage84. Similarly,anairsupplyfa
forthegassupplychamber44ofthe secondoperati
and athird gas supply passage 87isconnectedtot
fan52. Anairvolumeregulatingvalve88isprovi
gas supply passage 87, and a catalyst 89 is provide
end of the third gas supply passage 87.

[0028]

Accordingtothe construction described above, by
the air volume regulating valve 85 and operating th
fan51,airflowsintothegassupplychamber42fr
throughthe second gas supply passage 84, andispu
HEPAfilter43and suppliedintothefirstoperatio
Further, by adjusting the opening degree of the air
regulating valve 85 orthe air flow volume ofthe a
51,thevolume ofair suppliedtothefirstoperati
can be increased or decreased. Similarly, by openi
volume regulating valve 88 and operating the air su
airflowsintothegassupplychamber44fromtheo
thethirdgassupplypassage87,andispurifiedby

45 and supplied into the second operation chamber 3

17

ychamber

gas supply
Anairvolume
upply passage
the second
n52isprovided
onchamber32,
he air supply
dedinthethird

dinanopen
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e air supply
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ng the air
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theHEPA(filter
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byadjustingtheopeningdegreeoftheairvolumer
88 or the air flow volume of the air supply fan 52,
ofairsuppliedtothesecondoperationchamber32
or decreased.

[0029]

egulatingvalve

the volume

A structure for discharging gas from the aseptic

manipulation chamber 10, the first operation chambe
second operation chamber 32, and the connecting por
described below. Afirstgasdischarge passage 90
to the gas discharge chamber 16 of the aseptic mani
chamberl0,andanairdischargeblower9lisprovi
gasdischarge passage 90. Anairvolumeregulating
a catalyst 93 are provided between the air discharg
and the gas discharge chamber 16.
[0030]

According tothe construction described above, by
theairvolumeregulatingvalve92andoperatingth
blower 91, air passing through the HEPA filter 17 a
dischargechamber16fromtheasepticmanipulation
discharged outside through the first gas discharge
Further, by adjusting the opening degree of the air
regulating valve 92 or the air flow volume of the a
blower 91, the volume of air discharged from the as
manipulation chamber 10 can be increased or decreas

[0031]

18
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An air discharge fan 53 is provided for the gas di
chamber 46 of the first operation chamber 31, and a
discharge passage 94 is connected to the air discha
Anairvolumeregulating valve 95 and a catalyst 96
in the second gas discharge passage 94. Similarly,
dischargefan54is providedforthe gasdischarge
thesecondoperationchamber32,andathirdgasdi
97 is connected to the air discharge fan 54. An ai
regulating valve 98 and a catalyst 99 are provided
gas discharge passage 97.

[0032]

According tothe construction described above, by
theairvolumeregulatingvalve95andoperatingth
fan53,airpassingthroughtheHEPAfilter47and
chamber 46 from the first operation chamber 31 is d
outside through the second gas discharge passage 94
byadjustingtheopeningdegreeoftheairvolumer
95ortheairflowvolume oftheairdischarge fan
of air discharged from the first operation chamber
increased or decreased. Similarly, by opening the
regulating valve 98 and operating the air discharge
passingthroughthe HEPAfilter49 andtheairdisc
48 from the second operation chamber 32 is discharg
throughthethirdgasdischargepassage97. Furthe

the opening degree of the air volume regulating val

19

scharge
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an air
chamber 48 of
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r volume
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air flow volume of the air discharge fan 54, the vo
dischargedfromthe secondoperationchamber32can
or decreased.

[0033]

As described above, the inside of the first operat
chamber 31 is ventilated by operations of the air v
regulatingvalve 85,theairsupplyfan51,theair
53,andtheairvolumeregulating valve 95, whichc
firstventilationmechanism. Theinsideofthesec
chamber 32 is ventilated by operations of the air v
regulatingvalve 88,theairsupplyfan52,theair
54, andtheairvolumeregulating valve 98, whichc
second ventilation mechanism. The inside of the as
manipulation chamber 10 is ventilated by operations
volume regulating valve 82, the air supply blower 8
dischargeblower91,andtheairvolumeregulating
constitute the third ventilation mechanism. Onthe
byincreasing ordecreasing the volume of air suppl
volume of air discharged from the aseptic manipulat
10, the first operation chamber 31, and the second
chamber 32, itis possible to adjustthe pressurei
asepticmanipulationchamber10,thefirstoperatio
and the second operation chamber 32. This pressure
is performed by the control unit 120, which can mai

pressure in each of the chambers within a predeterm

20
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and maintain the pressure relationship among the ch
predetermined condition.
[0034]

Thecontrolunit120 controlsthe operationsofth
second, and third ventilation mechanismsto ventila
operation chamber 31 with a number of ventilations
than a first specified number of times such that th
the first operation chamber 31 becomes a grade C cl
environment in a non-operating condition, which can
communicated with a grade B cleanliness environment
ventilate the second operation chamber 32 with a nu
ventilationsthatismorethanasecondspecifiedn
such thatthe inside of the second operation chambe
agrade B cleanliness environmentinanon-operatin
whichcanbecommunicatedwithagradeAcleanlines
On the other hand, the aseptic manipulation chamber
ventilated so that a grade A cleanliness environmen
maintained.

[0035]

The number of ventilations (N) indicates how many
aeration can be carried out per one hour forthe sp
to the aeration. The number of ventilations is obt
dividing the air flow volume for ventilation (F) by
of the space (R):

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

Notethatastandardforthenumberofventilation
ofthegradesisasfollows:thenumberforagrade
or equal to 300, the number for a grade B is more t
to 300inanon-operating condition and more than o
inanoperatingcondition,andthenumberforgrade
orequalto40inanon-operatingconditionandmor
to 20in an operating condition. According tothes
thesecondspecifiednumberoftimesismorethano
andthe first specified number oftimesis more tha
40. Anactualnumberoftimesmaybedeterminedwh
theresultofameasurementofthenumberoffloati
remaining in the space, forexample. Inan actual
the number of ventilations is controlled by using t
timeinstead ofthe numberoftimes. Namely,inth
the control unit 120 obtains a time, in which venti
performed for a required number of times, to determ
ventilationtime,andmaintainstheclosedconditio
operation chamber 31 and the second operation chamb
reaching the ventilation time. In this case, since
ventilation time is changed depending upon the air
forventilationandthevolumeofthespace,theve
for the second operation chamber is not necessarily

that of the first operation chamber 31.

[0037]
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A gas discharge passage 26 is connected
decontaminationgassupplypassage64onthesideo
connectingportion21. Anopen-closevalve27isp
gasdischargepassage26,andacatalyst28isarra

end of the gas discharge passage 26.

[0038]

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

describes an operation in a ventilation mode of the
Note that the incubator 20 and the connecting porti
omitted in Figs. 3 and 4.

[0039]

Before starting the ventilation mode, each ofthe
manipulationchamber 10, thefirstoperationchambe
second operation chamber 32 is supplied with hydrog
and aeration

vapor, is carried out for the purpose

decontamination. When the decontamination using hy
peroxide vapor has been performed for a predetermin
pump62andthecirculationblower74arestopped,
24,27,65,66,67,70,73,75,76,and 78areclos

supply of hydrogen peroxide vapor. On the other ha
supplyandtheairdischargefortheasepticmanipu

10, the first operation chamber 31, and the second
chamber32arecontinuouslycarriedoutsothatthe

ofthe chambersis maintainedinanaseptic conditi

theinsidepressurepositiverelativetotheextern
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withthe highestpressuremaintainedintheaseptic
chamberl0andthesecondhighestpressuremaintain
operation chamber 31.

[0040]

Instep (1), thefirst closing member 37 isopened
objectMtobesubjectedtoatreatmentintheasep
chamber 10 is placed in the first operation chamber
the inlet portion 36. The second closing member 39
sothatthesecondoperationchamber32doesnotco
the external environment.

[0041]

Instep (2), thefirst closing member 37 is closed
to a locked state by the locking mechanism 121 by p
open-closebutton 124, sothatthefirstoperation
hermetically isolated from the outside. The contro
maintainsalockedclosedstate,inwhichthelocki
121and122cannotbereleasedeveniftheopen-clo
and125aredepressed. Inthisstate,theairvolu
valve 85, the air supply fan 51, the air discharge
the air volume regulating valve 95, which constitut
ventilationmechanism,arecontrolledbythecontro
the first operation chamber 31 is ventilated for a
ventilation time, which has been predetermined. Al
inside of the first operation chamber 31 is origina

grade C cleanliness environment, the cleanliness le
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first operation chamber 31 is assumed to decline to
because of the communication with the external envi
However, the first operation chamber 31 is ventilat
than a first specified number of times, which has b
anddeterminedbeforehand,andthecleanlinessleve
operationchamber31lisinstead maintainedatgrade
becommunicatedwithagradeBcleanlinessenvironm
process.
[0042]

While the first operation chamber 31 is ventilated
operator'shandsareinsertedinthegloves34tow
M with a nonwoven fabric soaked in alcohol, which i
decontaminant,toremove microbesadheringtotheo
the first ventilation time, the first operation cha
be completelyisolated from the outside; evenifth
operationoftheobjectMbytheoperatorhasbeen
secondclosingmember39shouldnotbeopened. The
embodiment,forthefirstventilationtime, thesig
toalighting state by the controlunit 120 to indi
secondclosingmember39shouldbemaintainedinth
[0043]

After the first ventilation time has passed, since
inside of the first operation chamber 31 returns to
cleanlinessenvironment(anon-operationcondition)

proceedsto step (3) and the signal 127 is changed
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statetoindicatethatthesecondclosingmember39
In this state, the locked state of the second closi
heldbythelockingmechanism122canbereleasedb
open-close button 125. Note that as an informing m
indicating the completion of ventilation of the fir
chamber 31, an auditory device such as abuzzer, an
sensory device such as a vibrator, can be utilized
visualdevice suchasacharacterindicator orasi
one used in the embodiment.
[0044]
Then,instep(4),anoperator'shandsareinserte
gloves35topresstheopen-closebutton125torel
closingmember 39, andthe object Misthentransfe
first operation chamber 31 to the second operation
throughthecommunicationportion38. Thetransfer
M is carried out while the communication portion 38
allow communication between the first operation cha
the second operation chamber 32, while maintaining
states of the inlet portion 36 and the outlet porti
Immediatelybeforethetransfer,inthesecondoper
32the air volume regulating valves 88 and 98, whic
the second ventilation mechanism, are opened by ap
opening degree, the air supply fan 52 and the aird
54 are operated with a predetermined air volume, an

inside pressure ofthe second operationchamber 32
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at a positive pressure lower than that of the first
chamber 31 to preserve agrade B cleanliness enviro
second operation chamber 32, while the first operat
3liscontinuouslyventilatedbythefirstventilat

and maintained at a grade C cleanliness environment
embodiment, with the opening operation of the secon
member39,theairvolumeregulatingvalves85and

the air supply fan 51 and the air discharge fan 54
andtheairsupplyvolumecontrolledbytheairvol

valve 88andtheairsupplyfan52isadjustedtob
theairdischargevolume controlledbytheairvolu

valve 95 and the air discharge fan 53.

[0045]

Therefore, when the second closing member 39 is op
generatesastrongcurrentofairthatflowsfroma
ofthesecondoperationchamber32toalowerporti
operation chamber 31, so that the atmosphere in the
operation chamber 31 is prevented from flowing into
operation chamber 32. Note that, in step (4), the
pressure conditions of the first operation chamber
secondoperationchamber32relativetotheexterna
are maintained.

[0046]
As another example for generating a current flowin

the second operation chamber 32 to the first operat
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31, all of the air supply fans 51 and 52 and the ai
fansb3ands54maybeoperated,andtheairvolume
85and98maybeopenedbyarelativelysmallopeni
istosayittheairsupplyvolumeforthesecond
32isgreaterthanthatforthefirstoperationcha

the air discharge volume for the first operation ch

greater than that for the second operation chamber
pressure inthe second operation chamber 32 becomes

that in the first operation chamber 31 and generate

flowing from the second operation chamber 32 to the
operation chamber 31. Note, it is possible to cont
operation environmentin such a manner thatthe pre
secondoperationchamber32isalwayshigherthant

operation chamber 31 and lower than that in the ase
manipulation chamber 10, and the pressures in all o
chambers are positive relative to the external envi

[0047]

Instep (5), the second closingmember 39is close
operator’handsinsertedinthegloves35. Theope
125isthen depressed by the operator to set the se
member39toalockedstatewiththelockingmechan
thesecondoperationchamber32ishermeticallyiso
firstoperationchamber31. Whenthelockingmecha
123areoperated,thecontrolunit120setsalocke

in which the locking mechanisms 121 and 122 cannot
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eveniftheopen-closebuttons124andl25aredepr
state,theairvolumeregulatingvalve88,theair
theairdischargefan54,andtheairvolumeregula
whichconstitutethesecondventilationmechanism,

by the control unit 120 and the second operation ch
ventilated for the second ventilation time, which h
predetermined. Althoughthe second operationchamb
agradeBcleanlinessenvironmentuntilstep(3),t

level of the second operation chamber 32 is assumed
toagrade C because ofthe opening ofthe second c
39in step (4). The second ventilation time is set
thewaythefirstventilationtimeisdeterminedso

of the second operation chamber 32 must return to a
cleanliness environment. Namely, the second operat
32isventilatedformorethanthesecondspecified
thatisgreaterthanthefirstspecifiednumberof
thegradeBcleanlinesslevelofthesecondoperati
whichcanbecommunicatedwithagrade Acleanlines
in the next process.

[0048]

While the second operation chamber 31 is ventilate
operator'shandsareinsertedinthegloves35tow
Mwithanonwovenfabricsoakedinoxydol(i.e.,hy
solution),whichisadecontaminant,toremovemicr

totheobjectM. Thus, differentdecontaminantsar
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first decontamination operation in the first operat
31 and the second decontamination operation in the
operation chamber 32 so thatitis possible to remo
of microbes, bacteria, and viruses that have differ
resistances fromeach other. Note that, asthe dec
medium used in the first and second decontamination
in the ventilation mode, general antiseptic solutio
germicides such as alcohol (i.e., ethanol for disin
oxydol (i.e., hydrogen peroxide solution), peraceti
sodiumhypochlorite,whichareliquidatnormaltem
beused. Whilethesecondventilationiscarriedo
closing member 32 must be completely isolated from
operation chamber 31 and the aseptic manipulation c
Therefore, in the embodiment, for the second ventil
the signal 128issettoalighting state bythe co
toindicatethatthethirdclosingmember41should
in the closed state.
[0049]

When the second ventilation time has passed, since
inside of the second operation chamber 32 returns t
cleanlinessenvironment(anon-operationcondition)
proceedstostep(6),andthesignal128ischanged
statetoindicatethatthethirdclosingmember41
[0050]

Then,instep(7),theoperator'shandsareinsert
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gloves13topresstheopen-closebutton126torel
closingmember41,andthe objectMisthentransfe
second operation chamber 32 to the aseptic manipula
10 through the outlet portion 40. The transfer of
is carried out while the outlet portion 40 is open
communication between the second operation chamber
aseptic manipulation chamber 10, while maintaining
states of the communication portion 38 and the firs
member 22. Immediately before the transfer, in the
manipulation chamber 10 the air volume regulating v
92,whichconstitutethethirdventilationmechanis
by a predetermined opening degree and the air suppl
andtheairdischargeblower9lareoperatedwitha
airvolumesothattheinsidepressureoftheasept
chamber10ismaintained ata positive pressure hig
of the second operation chamber 32 to preserve a gr
cleanliness environmentinthe aseptic manipulation
whilethesecondoperationchamber32iscontinuous
by the second ventilation mechanism to preserve a g
cleanliness environment.
[0051]

After that, the third closing member 41 is closed
operator’s hands inserted in the gloves 13, and the
button 126 is then depressed by the operator to set

closing member 41 to a locked state with the lockin
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123 sothat the aseptic manipulation chamber 10is
isolated from the second operation chamber 32. The
predetermined treatment is performed using the obje
ventilation of the third ventilation mechanism for
manipulation chamber 10 continues so thata grade A
environmentcanbemaintainedintheasepticmanipu

10.

[0052]

As described above, inthe embodiment, after the o
isbroughtintothefirstoperationchamber31from
whilethefirstoperationchamber31lisisolatedfr
it is ventilated such that the inside of the first
chamber31lreturnstoagrade Ccleanlinessenviron
this ventilation, the operator wipes off the object
microbes adhering to its surface. The object M is
transferred to the second operation chamber 32, whi
ventilated while being completely isolated from the
operation chamber 31 to return to a grade B cleanli
environment. During this ventilation, the operator
object M with a decontaminant that is different fro
decontaminant that was used in the first operation
and microbes adhering to a surface of the object M
When the ventilation of the second operation chambe
completed,theobjectMistransferredtotheasept

chamber 10, which is maintained at a grade A cleanl
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environment.
[0053]

An operation in a decontamination mode of the embo
isdescribedbelow. Asdescribedabove,intheven
the object M is wiped off using a nonwoven fabric s
different decontaminants for the decontamination op
thefirstandsecondoperationchambers31and32.
is carried out when the object M is affected by hea
container in which cells or tissues are housed. Co
thedecontaminationmodedecontaminationgascompos
peroxide vapor acts upon the object M and the first
chamber in the first decontamination operation for
operation chamber 31; afterward, ventilation is car
the second decontamination operation for the second
chamber 32 to remove any decontaminants remaining o
M.
[0054]

Namely,inthedecontaminationmode, step(1)isp
inasimilarway asinthe ventilation mode, inwhi
Mis introduced into the first operation chamber 31
inlet portion 36, and the first closing member 37 i
hermetically isolate the first operation chamber 31
outside. Afterthat,instep(2)adecontamination
carriedoutfortheobjectMhousedinthefirstop

31 using hydrogen peroxide vapor generatedinthe e
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of the decontamination gas supply mechanism. Atth
open-close valves 66 and 75 are open and the circul

74 is actuated so that hydrogen peroxide vapor gene
evaporator 63 is supplied to the first operation ch
through the second branch passage 64b, and flows ba
evaporator63throughthefirstbranchpassage 72a.

time, the air volume regulating valves 85 and 98 ar

the air supply fan 51 and the air discharge fan 53
sothatapositive pressureis maintainedinthefi

chamber 31 and controlled by the open-close control
pressure-adjustingvalves70and78. Thefirstope
31lisfilledwithhydrogenperoxidevapor,whichac

M, to remove microbes adhering to a surface of the
microbesadheringtoaninnerwallofthefirstope
31,whichhasbeenexposedtotheexternalenvironm
thefirstclosingmember37. Duringthisoperation
unitl20maintainsthelockingmechanisml12land12
state, andthe signal 127 is setto alighting stat
thatthefirstclosingmember37shouldremainint

[0055]

istime, the
ation blower
rated inthe
amber 31
ck to the
Atthesame
e closed and
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rstoperation
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heclosedstate.

A ventilation procedure is carried out when a

predetermined amount of hydrogen peroxide vapor has

suppliedtotheoperationchamber31. Atthistime
the operation of the pump 62, which sends hydrogen

vapor, is stopped, the open-close valves 66 and 75
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andthecirculationblower74isactuatedtoventil

On the other hand, the air volume regulating valves
which constitute the first ventilation mechanism, a

a predetermined degree and the air supply fan 51 an
discharge fan 53 are actuated by a predetermined vo
Duetothis,whileairfromtheexternalenvironmen
manipulation system 100 flowing through the second
passage 84 is purified by the HEPAfilter43and su
firstoperation chamber 31, gas containing hydrogen
the first operation chamber 31 passes through the s
discharge passage 94, toxic substances contained in
removedbythecatalyst96,andthegasisdischarg
oftheasepticmanipulationsystem100. Thisventi

is continued for a predetermined ventilation time d

the locking mechanisms 121 and 122 cannot be overri
closedstatesofthefirstclosingmember37andth

member 39 are maintained.

[0056]

When a predetermined ventilation time has passed,

process proceedstostep (3),inwhichthe signal 1
to a lighting state to indicate that the second clo
39canbeopened. Althoughoperationsafterstep(
as those of the ventilation mode, in step (5) the w

operation of the object M in the second operation ¢

not performed and instead, aeration is carried out
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predetermined time, in which residual decontaminant
ontheobjectMareremovedbytheventilation. On
inthefirstoperationchamber3laerationiscarri
residualdecontaminantsremaininginthefirstoper

31 are removed by the ventilation. Note that, in t
decontamination mode, since the inside of the first
chamber 31 communicating with the external environm
decontaminated with decontamination gas to reach an
condition, it is not necessary to ventilate either
operationchamber31formorethanthefirstspecif

times and or the second operation chamber 32 for mo
secondspecifiednumberoftimeswhenthefirstope
31isincommunication with the second operation ch

in the ventilation mode.

[0057]

Intheembodimentasdescribedabove, theventilat
and the decontamination mode are provided, and a pr
introducinganobjectcanbeselectedfromthesemo
theobjectMisintroducedintotheasepticmanipul
10intheventilationmodewhentheobjectMis aff
and the object M is introduced into the aseptic man
chamber 10inthe decontamination mode when deconta

can be used without causing problems.
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CLAIMS

1. An aseptic manipulation system, comprising:
anasepticmanipulationchambertheinsideofwhic

in an aseptic condition;

a decontamination chamber provided for removing mi

adhering to an object introduced into the aseptic m
chamber from the outside thereof, the decontaminati
having afirst operation chamber provided with ani
that can be closed, a second operation chamber conn
firstoperationchamberandprovidedwithanoutlet
canbeclosed,acommunicationportion communicati
firstchamberandthe second chamberandbeing able
inlet portion closing mechanism for closing the inl
anoutletportionclosingmechanismforclosingthe
and a communication portion closing mechanism for ¢
communication portion;

afirstventilationmechanismventilatingtheinsi
first operation chamber;

a second ventilation mechanism ventilating the ins
the second operation chamber; and

a control unit monitoring the open-closed states o
inlet portion closing mechanism, the outlet portion
mechanism, and the communication portion closingme

controlunitcontrollingthe operationsofthefirs
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mechanism and the second ventilation mechanism;
the control unit ventilating the inside of the fir

operation chamber with the first ventilation mechan

than a first specified number of times after an obj

introducedintothefirstoperationchamberfromth

the inlet portion is closed while the communication

closed,andthecontrolunitventilatingtheinside

operationchamberwiththesecondventilationmecha

than a second specified number of times, which is g

the first specified number of times, after the obje

transferred into the second operation chamber from

chamberandthecommunicationportionisclosedwhi

portion is closed.

2. The aseptic manipulation system according to cla

further comprising a locking mechanism maintaining

statesoftheinletportionclosingmechanism,the

closing mechanism, and the communication portion cl

mechanism;

the control unit controlling the operation of the
mechanism to maintain the closed states of the inle
closingmechanismandthecommunicationportionclo
while ventilating the first operation chamber, and
closedstatesofthecommunicationportionclosing
theoutletportionclosingmechanismwhileventilat

operation chamber.
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3. Theasepticmanipulationsystemaccordingtocla
further comprising an informing mechanism signaling

completionofventilationofthefirstoperationch

second operation chamber.

4. The aseptic manipulation system according to cla
furthercomprisingadecontaminationgassupplydev

by the control unit to supply decontamination gas t

operation chamber;

the control unitoperating in a ventilation mode i
the first operation chamber, into which an objecti
fromtheoutside,isventilatedformorethanthef
number oftimes, andthe second operationchamber,
object is transferred from the first operation cham
ventilatedformorethanthesecondspecifiednumbe
is greater than the first specified number of times
decontamination mode in which the decontamination
device supplies decontamination gas into the first
chamber,intowhichanobjectisintroducedfromth
decontaminatetheobjectandthefirstoperationch
firstventilationmechanismandthesecondventilat
ventilate the first operation chamber and the secon

chamberaftertheobjectistransferredfromtheop

to the second operation chamber.

5. A method for introducing an object into an asept

manipulation system comprising:
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anasepticmanipulationchambertheinsideofwhic

in an aseptic condition;

a decontamination chamber provided for removing mi

adhering to an object introduced into the aseptic m
chamber from the outside thereof, the decontaminati
having a first operation chamber provided with anii
that can be closed, a second operation chamber conn
firstoperationchamberandprovidedwithanoutlet
canbeclosed,andacommunicationportioncommunic
thefirstchamberandthesecondchamberandbeing

afirstventilationmechanismventilatingtheinsi
first operation chamber; and

a second ventilation mechanism ventilating the ins
the second operation chamber;

the method comprising the steps of:

openingtheinlet portion while the communication
is closed and ventilating the first operation chamb
firstventilationmechanismformorethanafirsts
of times after introducing the object into the firs
chamber from the outside and closing the inlet port

openingthecommunicationportionwhileclosingth
portion, and ventilating the second operation chamb
second ventilation mechanism for more than a second
number of times that is greater than the first spec

of times after transferring the object from the fir
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chamber to the second operation chamber and closing
communication portion;

decontaminating the object in at least one of the
operationchamberandthesecondoperationchamber,
ventilated; and

openingtheoutletportiontotransferthe object
second operation chamber to the aseptic manipulatio
6. The method according to claim 5, wherein the obj
decontaminated using a different decontamination me

first operation chamber and the second operation ch
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