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1 DESCRIPTION CRYOPRESERVATION DEVICE 5 TECHNICAL FIELD
[0001] The present invention relates to a glove box (i.e. a cryopreservation
device) that houses a cryopreservation vessel, and patrticularly to a glove
box that is configured to be capable of preventing frost formation onto the
ampoules or the like when ampoules 10 housed in the cryopreservation
vessel are taken in and out. PrioritES@Refciied on Japanese Patent
Application No. 2008-009393 filed on January 18, 2008 and Japanese
Patent Application No. 2008-268768 filed on October 17, 2008 in Japan, the

contents of which are incx&q&%@g@gﬁﬁﬁaﬁ%&. 15 BACKGROUND

ART [0002] As a method for simply storing biological samples such as
spermatozoa, embryo, and cells of experimental animals used for
development of new medicines or medical basic research, a

cryopreservation method is gengrafiynyeed. Hpgpasticular, a 20
cryopreservation method using liquefied nitrogen is considered to be capable

of most stadwy]storing biological samples for a long period, and is broadly
used. [0003] In this cryopreservation method, biological samples are stored
in ampoulEls; preeerthie ampouidstar ® steled irampouteystoeirgyvivols deibe that
frozen-stored in a 25 cryopreservation vessel. At the time of putting an
arhpBGiediAtPBICotIY e Ah B rypp resiryktioriaesker e Hipoctaizntethie be

ampoule storing tool are exposed to the ,
capable of preventing frost formation onto the ampoules or the like when ampoules

housed in the cryopreservation vessel are taken in and out.
Priorities are claimed on Japanese Patent Application No. 2008-009393 filed on
January 18, 2008 and Japanese Patent Application No. 2008-268768 filed on October 17,

2008 in Japan, the contents of which are incorporated herein by reference.

BACKGROUND ART

[0002]

As a method for simply storing biological samples such as spermatozoa, embryo,
and cells of experimental animals used for development of new medicines or medical
basic research, a cryopreservation method is generally used. In particular, a
cryopreservation method using liquefied nitrogen is considered to be capable of most
stably storing biological samples for a long period, and is broadly used.

[0003]

In this cryopreservation method, biological samples are stored in ampoules, and
the ampoules are stored in ampoule storing tools, to be frozen-stored in a

cryopreservation vessel. At the time of putting an ampoule into or out of the
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atmosphere, and moisture adheres to the ampoule, the ampoule storing tool,
the cryopreservation vessel, and the like as frost. Further, when the ampoule
is stored in the ampoule storing tool or when the ampoule storing tool is
stored in the cryopreservation 5 vessel, the storing work is difficult due to

frost adhering to be deposited on the ampoule storing tool in some cases.

[O6OAPTRFhANABE Aiesit @6&8%"&)‘8138% t@%&ﬁlﬁﬁ%ﬁétﬁﬁ%ﬂfé?ﬁ SuBey e

cryopreservation vessel, to manage the ampoules. When frost adheyes to an
s

arttS ORI B R e B ARG E TS RRAL SRS SR 81 the

S“éﬁa%%e%ﬁ}b iSRSt %%ﬂa%he‘i%‘ésaessﬁ%s@a'%?t%%%%@&ﬁ%%%ﬁgu 919993 the
MGredver, when frost adheres to an ampoule, qust in the atmosphere

adper6seEFR0 GBI E LIS RS EIHRES IR QBF&?mi&@Q%BJeQE?vat}on

ampoule. Conventionally, 15 in order to eliminate frost adheringto ampoules

angappadiecstringorlgifihasibe fNrHRGaRSARY 1o Wing 4tthasteasoule
time of putting-in/out. Further, since frost adhering to ampoules and ampoule

sterinig doals iarenaceasmsulated as frost or ice particles in the cryopreservation
vessel each time of putting-in/out, in the case of eliminating those, it has
been nec&¥d#tly to periodically do 20 so-called maintenance that, after stored
samples such as the ampoules in the cryopreservation vessel are moved,
the liquid HifRepREsIFheodedseriorertbvddhanaaoslanigecafitHbevessel is
dried. [0006] Further, in the case where identification of an ampoule storing

toSPEPEIRCDBUM NG 1S PP BLBRPOREl BRRRFANGH BiTah o pRARBPUIS, it

th?sr?lig%\(l t Poereegdﬂt]ﬁee %anagement code addressed on the surface of the ampoule, that

causes a malfunction of a read sensor.

[0005]

Moreover, when frost adheres to an ampoule, dust in the atmosphere adheres
thereto at the same time, that causes the contamination of the ampoule. Conventionally,
in order to eliminate frost adhering to ampoules and ampoule storing tools, it has been
necessary to wipe out those each time of putting-in/out.

Further, since frost adhering to ampoules and ampoule storing tools are
accumulated as frost or ice particles in the cryopreservation vessel each time of
putting-in/out, in the case of eliminating those, it has been necessary to periodically do
so-called maintenance that, after stored samples such as the ampoules in the
cryopreservation vessel are moved, the liquid nitrogen in the vessel is removed and the
inside of the vessel is dried.

[0006]

Further, in the case where identification of an ampoule storing tool or an

ampoule is performed by visual confirmation of an operator, there have been the
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problems of confusion, missing, and the like of ampoules due to adhesion of
frost. [0007] As a conventional technology with respect to a glove box, there
are the following technologies for example. 5 [Patent Document 1] Japanese
Unexamined Patent Application, First Pagblication No. Hei 8-192363 [Patent
Document 02§] Japanese Patent No. 2,801,809 [Patent Document 3)1 Japanese
P ORtaNS 08 coBsugeR: [Piatett Wﬁ@é@%ﬁ@s@ﬂﬁé’ﬁ&ﬁﬂﬁ%& Lﬁ‘tﬂﬂy
Model ApFIication, First 10 Publication No. Hei 5-49294 [Patent Document 5]
Japanese Uiékamined Patent Application, First Publication No. Hei

1-200157 [Patent D 6 U ined Patent Application,

Firet Publiabon Kt Ob0gUsY B3 14 Dt GRS DNV

P@@%Eyécggg,@gégyygg{ﬁg THE INVENTION [0008] Accordingly, it is
10

an object of the present invention to provide a glove box in 20 which it is

possible tpprestdicliashimmpdkesingdatnase mnd g AyaRieIarati®ication
vessel at the time of putting an ampoule and an ampoule storing tool into and

ouNofRei@dyioppeservation vessel, which does not cause confusing, missing,
and the like of ampoules. Further, it is another object of the present invention
to provide BatenyDoresentaX]dapaessdr seitadiite ZG0$186H a glove box. 25

[Patent Document 3] Japanese Patent No. 3,135,034

[Patent Document 4] Japanese Unexamined Utility Model Application, First
Publication No. Hei 5-49294

[Patent Document 5] Japanese Unexamined Patent Application, First Publication
No. Hei 1-200157

[Patent Document 6] Japanese Unexamined Patent Application, First Publication

No. 2002-282712

DISCLOSURE OF INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION

[0008]

Accordingly, it is an object of the present invention to provide a glove box in
which it is possible to restrain frost from adhering to those and the cryopreservation
vessel at the time of putting an ampoule and an ampoule storing tool into and out of a
cryopreservation vessel, which does not cause confusing, missing, and the like of
ampoules. Further, it is another object of the present invention to provide a

cryopreservation vessel suitable for such a glove box.
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4 MEANS TO SOLVE THE PROBLEMS [0009] In order to solve such a
problem, a cryopreservation vessel according to a first aspect of the present
invention 5 includes a vessel body which holds a low-temperature liquefied
gas; a cap which closes an opening seqtion of the vessel body and has a
plurality of through holes that are formed so as to gass through in a vertical

direction; and ampoule ¥t&ANG T RAUYEN SHe HEUBEEMD as to be able to

pass throE(g(E)] he through holes of the cap, wherein the ampoule storing tools
are each %rised of a support pillar and a plurality of ampoule storing

sections :lIO g\rlgécr:poasr? Vt%%é%%ed \M‘éh the support pillar so as to be arrayed in

a vertical direction of the supr%(r)t pﬁ]ilé\r. [0010] In the first aspect of the

present i”é’&%‘rﬂf?%s&iﬁtﬂiﬁ(%@&' Qc%?&iﬁgeto%r}’ﬁﬁrfsﬁ%i’@ﬁ% 58!%%&?11 AN

includes sheath tubes which be inserted into the through 15 holes of the cap,

WhgsRin{he, apeuls SIRURAJRRIS BIR BRsRLEOIRB IR ADIELD RASS closes
through the sheath tubes, and a plurality of gas permeable holes are formed

in aagheoihthe cabeathhiuiasell boatharamasdsplitrigi grefeliedghthaltthieat are formed
cryopreservation vessel according to the first aspect of the present invention
inshuget@paesdebbgin whtrhdabiiiis @i fonetdrmpeoate seorl@ lioplefidicyass ovsgol
which closes an opening section of the vessel body and has a plurality of
threugtiorisieblerarase thoprebdhsghisugh hiales trbaganinasrettie direetientoring
sheath tubes which are inserted intg the through holes of the cap; and .
AU SR BB LRtk AUBRRS ThBLRE AN RE Bl U BRG ¥ S e ShTiPMe
e el Sl Py O 9PS RETTRERIE IS UG foRL R

the support pillar.

[0010]

In the first aspect of the present invention, it is preferable that the
cryopreservation vessel further includes sheath tubes which be inserted into the through
holes of the cap, wherein the ampoule storing tools are housed so as to be able to pass
through the sheath tubes, and a plurality of gas permeable holes are formed in each of the
sheath tubes.

In other words, it is preferable that the cryopreservation vessel according to the
first aspect of the present invention include a vessel body which holds a low-temperature
liquefied gas; a cap which closes an opening section of the vessel body and has a
plurality of through holes that are formed so as to pass through in a vertical direction;
sheath tubes which are inserted into the through holes of the cap; and ampoule storing
tools which are housed so as to be able to pass through the sheath tubes, wherein a
plurality of gas permeable holes are formed in each of the sheath tubes, and the ampoule

storing tools are each comprised of a support pillar and a plurality of ampoule storing



25 storing tools are each comprised of a support pillar and a plurality of
ampoule storing 5 sections which are equipped with the support pillar so as
to be arrayed in a vertical direction of the support pillar. [0011] A glove box
according to a second aspect of the pregent invention includes a 5 housing
section which houses the cryopreservation vessel; and a putting-in/out work
sp%?ea%@&ﬂaﬁwmaqq@méw HBAhESURRE BRIGINAS IR REAEANRALH Ay ?Fﬁﬁ%‘r
portion .of :cge housing section, wherein the putting-in/out work space section
is LIS AR ?ﬂgﬂﬂ’gpf outside, and is filled with a dry gas to be at
positive p gSeHre: and a putting-infout work for an ampoule storing tool of the
cryopreservation vessel housed in the housing 10 section is performed

inside the&g@%ﬁ% Qwo‘ﬁﬁﬁlé &ngggcéﬁf:&k?)gct[gp &@pﬂ&éﬁﬁilﬂlgﬁfﬁog Qﬁ(cluldes a

according to the second aspect of the present invention, it is preferable that
a gassAxnaust PoHiedRRaANViIth sphack v PESNENERN MRGHANAT QoRk
filter be provided in a wall surface of the putting-in/out work space section,
angangpeute Mhiekitéigntrdaatsbaxes teeprovited i avittednawpacgoeddher the
housing section. [0013] Further, in the glove box according to the second
aspectef tweipresbetinventignngtiigopteferhbpe dhstca dawtpoiphraste viable
measuring a dew point in the putting-infout work space section be provided,
arléoR gupsies AdpIsEctivh AWRiEasSasI R P IHNF GES PO fERJovRBLHE théout
dew point in the space section into the putting-in/out work space section in

th& YA FRSFBPAWa i ieat el By THERER PUIAR rfstel ihishrksiy the housing

10 predetermined value or more, gl%go |ded.1119014
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section is performed inside the pu out wo spacl section.

[0012]

In the glove box according to the second aspect of the present invention, it is
preferable that a gas exhaust port equipped with a back-flow prevention mechanism or a
filter be provided in a wall surface of the putting-in/out work space section, and ampoule
exit/entrance boxes be provided in a wall surface of the housing section.

[0013]

Further, in the glove box according to the second aspect of the present invention,
it is preferable that a dew point meter for measuring a dew point in the putting-in/out
work space section be provided, and a dry gas supply section, which supplies a dry gas
for lowering the dew point in the space section into the putting-in/out work space section
in the case where a value indicated by the dew point meter shows a predetermined value
or more, be provided.

[0014]

Further, in the glove box according to the second aspect of the present invention,

it is preferable that an automatic handling robot, which pulls up a specified ampoule
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Further, in the glove box according to the second aspect of the present
invention, 25 it is preferable that an automatic handling robot, which pulls up
a specified ampoule 6 storing tool from the cryopreservation vessel, and next
pushes the specified ampoule storing tepl, be provided at a ceiling portion of
the putting-in/out work space section. [0015] Further, in the glove box
ac%%&&’%ffﬁéléléf‘cﬁ‘ﬁﬁpé%iﬁéﬁt@fltﬁfésﬁ?e%‘éh‘i“?ﬁ%‘ﬁﬁéﬁfhﬁssﬁq%lfb‘?‘é%}lﬁﬁl@
that the autlcr)]matic handling ropot olgrerate bgﬁthree-aﬁ?l control on the basis

of 1REPELBOh AN A St oh B ASpatitia 4 B tHBSSH R a1 SRRt 45588 on

of an amﬂﬁﬂ'%] stored in the ampoule storing tool. [0016] Further, in the
glove box according to the second aspect of the present invention, 10 itis

preferable-thatihe automans,dapdiias b ethe fAHIRped M%eap%%%@ﬁgn,

and the gripper head travel in three-axis directions to move to a position of a

speelfipcramroule wtoringnter! ndliHp the aspaatd 6 stedng-tRotsmttiadn the
specified ampoule is exposed from the cryopreservation vessel, and next

pushithe aRtpoute staring iein [Q1spEcTef ufitpeldRithie glovieaho X petasaioian
to the second aspect of the present invention, it is preferable that a pass box
bexpmuldetbtod retputtimguity/ swrmprospace section, the pass box have an
airtight operation port that opens outside, and have an upper housing pipe
into whicH¥H @mpoule storing tool pulled up from the cryopreservation vessel
by the automatic handling robot is inserted, and a takeoff port for taking out

an ampouE 38 o Ere MRt SaTiiRiie Wotfignbainse! (e Braic dnypy Lt

221325&98%%51% %%%]e'tn% :;rl]ll;lt/%%el{(l;cr: ’ atnh n%plc%\o/ olt)gé( e%%%%g(ln\%t?atgﬁp%%? ggac(ll, and the
gripper head travel in three-axis directions to move to a position of a specified ampoule
storing tool, pull up the ampoule storing tool until a specified ampoule is exposed from
the cryopreservation vessel, and next push the ampoule storing tool.

[0017]

Further, in the glove box according to the second aspect of the present invention,
it is preferable that a pass box be provided to the putting-in/out work space section, the
pass box have an airtight operation port that opens outside, and have an upper housing
pipe into which an ampoule storing tool pulled up from the cryopreservation vessel by
the automatic handling robot is inserted, and a takeoff port for taking out an ampoule
from the inserted ampoule storing tool be formed in the upper housing pipe.

[0018]

Further, in the glove box according to the second aspect of the present invention,
it is preferable that a pass box be provided to the putting-in/out work space section, the

pass box have an airtight operation port that opens outside, and have a back surface in

which a longitudinal groove portion is formed such that an ampoule storing tool pulled
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it is preferable that a pass box be provided to the putting-in/out work space
section, the pass box have an airtight operation port that opens outside, and
have a back surface in 25 which a longitudinal groove portion is formed such
that an ampoule storing tool pulled 7 upyfrom the cryopreservation vessel by
the automatic handling robot be set along the longitudinal groove portion,

aritP Aok AT ROR toTAKRTY Vete R RS puina HsrhakBing seheb Beaiphing the
storing tqol be formed in the Iongitud' al groove portion. [0019] 5 Furtper, in
B B RS P Bo L SRS PR B B P B 1
preferable that the pass bgx be made of a transparent material, and the
o R TR SRR AR ERTE o

according[g)@lty]e second aspect of the present invention, it is preferable that
a bar-code be put on the ampoule, and the ampoule of the ampoule 10

storing topl,taken Pk RyotheraktRudalia handinecrpbat e ddemifisssen thenton,

basis of identification management information of the bar-code. [0020]
Furtheieforibe glavedax aecobdingde dhe teespndnaspaat0f 1he theasdat of the
invention, it is preferable that a tube line for supplying a liquefied gas to the
cryeprbsebedilbnl veselibgbe provided, and the tube line pass through the
housing section and the cryopreservation vessel, and one end of the tube

line extendU@herosttehelpsethor ataridiegiophesesondisrpegeekicarieeReivtprtion,
end be connected to a liquefied gas supplier. EFFECT OF THE INVENTION

20 (BB TRELOIInY B 1 Phe SEhP e ATBRY Kiritte! the JRRARG-M/B6NBRRIC
P an ke f‘l’lil%)? V‘t’l'lt{‘a%tgﬁ}’aggﬁaﬁﬁﬁlfg e O e RIS, oK
Space Section can be Kept In
identification management information of the bar-code.
[0020]
Further, in the glove box according to the second aspect of the present invention,
it is preferable that a tube line for supplying a liquefied gas to the cryopreservation vessel
be provided, and the tube line pass through the housing section and the cryopreservation

vessel, and one end of the tube line extend to a bottom portion of the cryopreservation

vessel and the other end be connected to a liquefied gas supplier.

EFFECT OF THE INVENTION

[0021]

According to the present invention, since the putting-in/out work space section
is filled with a dry gas, the inside of the putting-in/out work space section can be kept in
adry state. Further, it is possible to restrain frost from adhering to those and the
cryopreservation vessel at the time of putting an ampoule and an ampoule storing tool

into and out of a cryopreservation vessel. Therefore, it is possible to easily perform
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a dry state. Further, it is possible to restrain frost from adhering to those and
the cryopreservation vessel at the time of putting an ampoule and an
ampoule storing tool 25 into and out of a cryopreservation vessel. Therefore,
it is possible to easily perform 8 readingof sample management codes
addressed on the surface of an ampoule, and reduce the frequency of
mé‘?ﬁ?é‘i’ga?fc“églf%‘? W@%ﬁ%ﬁ?&%‘é‘?’%@ﬁe@@‘é&%‘} t[@GQEfPCR/I%fré%%@P%i c8the
putti oyt work space section is filled with a dry gas to 5 be at positive
prés é“'&‘fﬁ%% 3}%‘%%?%%&{&%8%%‘\?5 @Oaﬁasm atmosphere

contalnlngg bacterla viruses, and the like, and exhaled air of a worker
are restraine from mixing into the putting-in/out work space section.

Further, the pHitng: IR WidYREln SRAGE: SRS LRNRAJKER 8 1 StaFe Qa@‘?o

a clean state, which makes it possible to prevent contamination of ampoules.

10,[0Q23}iEvethiRts SR henbypRiditg lrdha RUHDEr /AU akISRaGaNSSHLIRR

is monitored by a dew point meter, and a dry gas is introduced into the
puitimgrind@uiiwoskcspaceirsastianlihénkcasd wwihekel aitletv poikerisesethained
inside of the putting-in/out work space section is always kept in a dry state,
whiom makes iittp desibltitg-oendimlgrbrpeenscirom. 1 Fotheationpuf0024]/out work
According to the glove box in which the automatic handling robot is installed
at e asfifgnserisnkeptHeaplitingsnnst ARk sspacehideigkestiPgpsidiie to
automaticall perform the work that a specified ampoule storing tool is pulled
u|CP1EFC{F’|‘i‘ttﬁ%nzél’(ﬁ1 BRRRIST vessel, and an ampoule stored in the
ampoule Zb(pg&;]? tool is exposed from the cryopreservation vessel. Further, it
is possibl ficiently carry out

Further, since the humidity in the putting-in/out work space section is monitored
by a dew point meter, and a dry gas is introduced into the putting-in/out work space
section in the case where a dew point rises, the inside of the putting-in/out work space
section is always kept in a dry state, which makes it possible to certainly prevent front
formation.

[0024]

According to the glove box in which the automatic handling robot is installed at
the ceiling portion of the putting-in/out work space section, it is possible to automatically
perform the work that a specified ampoule storing tool is pulled up from the
cryopreservation vessel, and an ampoule stored in the ampoule storing tool is exposed
from the cryopreservation vessel. Further, it is possible to efficiently carry out
taking-out and reception of a specified ampoule from the cryopreservation vessel.

[0025]

Further, according to the glove box in which the pass box is provided to the

putting-in/out work space section, and the ampoule storing tools are brought into the pass
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taking-out and reception of a specified ampoule from the cryopreservation
vessel. [0025] Further, according to the glove box in which the pass box is
provided to the 25 putting-in/out work space section, and the ampoule storing
tools are brought into the pass 9 box, itgs possible to perform taking-out and
receiving works for ampoules and the like without wearing gloves, which
imlﬁffir\}é‘sS frssibiio %H’CS?.]‘{G@QBH AfREEERE M%HEH ey leddhelike
put on each ampoule, and an operation of 5 the automatic handling robot is
CoHITEHE S o1 B IGBHOREAGO M L GAThBE fformation of the

bar-code, 'ﬁ;d'%?ossible for the automatic handling robot to take out a target
ampoule é oring tool from the cryopreservation vessel, to locate the target

ampoule i takea (i Rer iRl thePask o FHILAE! a dBSﬁé? IS PLPSRIEH of

read the bar-code of the ampoule with a bar-code reader to identify the

AMROHIBNAMPRMEER R AL CORHSRE Ibn &2 BAYCAI8 NGRS ER Fbment

possible to certainly put in/fout each ampoule. [0027] By use of a
cryifpresedradtanevesseldis) tludingsibleads eldadymaricapuiviliichrclos @staii out a
opening section of the vessel body, and in which a plurality of through holes
arerforavephdn g@amgp veisiorihg ootz astichiare hvetlsed sata shtotiges bleptolle
pass through the 15 cap, and the ampoule storing tools each have a plurality
of HifipsiecstpArgisbemapsbene HumhsesortithsPesthldg i Bxnmbuuede of

other than target ampoules to the outside of the cr)(eopreservation vessel is

gre%tArReLle Xdbd e JsutdgLity slseieriberaamenele. (HBpaplys fiFRgy confused in
reducir;geéhegﬁ%%ﬁ%%t of fgﬁ?jl%ftormatiors onlto the aéﬂ%%“'&ﬁeand the like. 20
BRIEFDES BT DRAWNRS 1oL ampoule:

[0027]

By use of a cryopreservation vessel including a vessel body, a cap which closes
an opening section of the vessel body, and in which a plurality of through holes are
formed, and ampoule storing tools which are housed so as to be able to pass through the
cap, and the ampoule storing tools each have a plurality of ampoule storing sections, the
number of times of taking out ampoules other than target ampoules to the outside of the
cryopreservation vessel is greatly decreased in the putting-in/out work. Further, thereby

further reducing the frequency of frost formations onto the ampoules and the like.

BRIEF DESCRIPTION OF THE DRAWINGS
[0028]
Fig. 1 is an entire schematic block diagram showing an example of a glove box
of the present invention.
Fig. 2 is a schematic cross sectional diagram showing an example of an ampoule

exit/entrance box in the glove box of the present invention.
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Fig. 1 is an entire schematic block diagram showing an example of a glove
box of the present invention. Fig. 2 is a schematic cross sectional diagram
showing an example of an ampoule 25 exit/entrance box in the glove box of
the present invention. 10 Fig. 3 is a schgmatic block diagram showing an
example of dr%/_gas supply equipment in the glove box of the present
invention g 458 sshsapiin BiRcheiagraniihe WiRG ARSI £h EXEpiereha

cryopreservation vessel, which is partially cut out, in the glove box of the
prS%‘é‘an%lﬁﬁ\l/é%ﬁ%ﬂY?: @.X@%%ﬁ REREhENENBIBK diagram showing an example

of equipment o1 sugplfing & lowlemperatys fquefied gas e
cryopreservation vessel in the glove box of the present invention. Fig. 6 is a

50&1‘?8&%%%&5%% secipnalidiaoram sRewinaan SXAMRIE Qi FaR BRdentO

sheath tubes in the glove box of the present invention. Fig. 7 is a schematic
explanatary diagram showing an example of an ampoule storing tool in the
glove box of the present invention. Fig. 8 is a schematic plan view showing

an exampiegof & glente haxc equip gedranitthawlohaktep presentipmventon. 15
Fig. 9 is a schematic side view showing an example of the glove box

equiged witbvthenpdetuof lqeepicasanttintbe mtiorprésigvadiivisvasschiertatiddyiobi
diagram showing an example of the structure of the robot in the present
invéHtfoPTe iR irYeianschematic side view showing another example of the

glove box_20 equipped with the robot of the present invention.
Fig. 6 is a schematic cross sectional diagram showing an example of a cap and

sheath tubes in the glove box of the present invention.

Fig. 7 is a schematic explanatory diagram showing an example of an ampoule
storing tool in the glove box of the present invention.

Fig. 8 is a schematic plan view showing an example of a glove box equipped
with a robot of the present invention.

Fig. 9 is a schematic side view showing an example of the glove box equipped
with the robot of the present invention.

Fig. 10 is a schematic block diagram showing an example of the structure of the
robot in the present invention.

Fig. 11 is a schematic side view showing another example of the glove box
equipped with the robot of the present invention.

Fig. 12 is a schematic block diagram showing an example of a pass box in the
present invention.

Fig. 13 is a schematic plan view showing another example of the glove box
equipped with the robot of the present invention.

Fig. 14 is a schematic block diagram showing another example of the pass box
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Fig. 12 is a schematic block diagram showing an example of a pass box in
the present invention. Fig. 13 is a schematic plan view showing another
example of the glove box equipped with the robot of the present invention.
25 Fig. 14 is a schematic block diagram;showing another example of the
pass box 11 in the present invention. DESCRIPTION OF THE REFERENCE
SYMBOEES B ER- Glove box la Housing section Ib Putting-in/out work
space section 2 Cryopreservation vessel 7 Exhaust port 10 8 Vessel body 9
Cap 10 Ampoule storing tool 11 Sheath tube 20 Support pillar 15 23

Ampoule storing SSEGeR E BRI MEIEE A NGUSTEA gaS suPDY pine

32 Ampoule exit/entrance box 41 Liquefi as supply source 20 58 Gripper
head [0029]

1 Glove box

la Housing section

1b Putting-in/out work space section
2 Cryopreservation vessel

7 Exhaust port

8 Vessel body

9 Cap

10 Ampoule storing tool

11 Sheath tube

20 Support pillar

23 Ampoule storing section
27 Dew point meter

31 Liquefied gas supply pipe
32 Ampoule exit/entrance box
41 Liquefied gas supply source
58 Gripper head

71 Pass box

72 Operation port

76 Upper housing pipe

77 Takeoff port

79 Bar-code reader
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71 Pass box 72 Operation port 76 Upper housing pipe 77 Takeoff port 25 79
Bar-code reader 12 82 Clamp BEST MODE FOR CARRYING OUT THE
INVENTION [0030] 5 Hereinafter, an embodiment of the present invention
will be described with reference to Figsil to 7. (Glove Box) Fig. 1is a
schematic block diagram showing an example of a glove box 1 of the
present irtfentionCFAW glove box 1 in this example is a rectangular
parallelepiped box 10 whose outside dimension is approximately 2,000 mm
high, 1,000 mm wide, and 1,000 mm deep. [0031] This glove box 1isin a

vertical directio §’H j ﬁ i @Ra7 it bﬂﬂ_; is.comprised
of a putting-in/o%tgwor %%g%egg%n %?ée’]lir@gfrter re g}\rfgg ES? 1t((?\élclS work
space se Hggv()]lb in the upper portion and a housing section la in the lower

portion. The sizes and shapes of the housing section la and the work space

section IbirifesREHIVBINAURES 6f ARRIOXM MO HoRARINBIIeR ALSIHRith
[0032] A cryopreservation vessel 2 can be housed in the housing section la,

andfar&@<ircBigy. threagh hole is formed in the center of the partition board Ic,
and the glove box
(Glove Box)

Fig. 1 is a schematic block diagram showing an example of a glove box 1 of the
present invention. The glove box 1 in this example is a rectangular parallelepiped box
whose outside dimension is approximately 2,000 mm high, 1,000 mm wide, and 1,000
mm deep.

[0031]

This glove box 1 is in a vertical direction divided into two with a partition board
Ic, that is comprised of a putting-in/out work space section (hereinafter referred as to a
work space section) 1b in the upper portion and a housing section 1a in the lower portion.
The sizes and shapes of the housing section 1a and the work space section 1b are
respectively cubes of approximately 1,000 mm on a side.

[0032]

A cryopreservation vessel 2 can be housed in the housing section 1a, and a
circular through hole is formed in the center of the partition board 1c, and the glove box
1 is configured to be capable of approaching the opening portion of the cryopreservation
vessel 2 in the housing section 1a via the through hole from the work space section 1b.

[0033]

The cryopreservation vessel 2 can be taken into and out of the housing section

la by opening and closing a door 3 formed on one side surface of the housing section 1a.
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1 is configured to be capable of approaching the opening portion of the
cryopreservation vessel 2 in the housing section la via the through hole from
the work space section 1b. [0033] The cryopreservation vessel 2 can be
taken into and out of the housing sectiom 25 la by opening and closing a door
3 formed on one side surface of the housing section la. 13 The opening
poTﬂB RRSPEAS W{S’ﬁr%%@ﬁ%fﬁ BAFASEEEI Bkl Mélﬁédgﬁ@g%éﬁ é?ﬂé{"?a]@e%‘

the work space section Ib to be communl ate r%th the work s

168G NG aﬁ%%%“iBPé‘ﬂ&’f& & MO BHY Bl a‘?ﬂ“& outé s%%%‘fﬁé ﬁEo lihs
A R0 IR B ARG SRR R R A OER e
outer Wa sur aces o OUSIA g section-la h ould exm%%trance
boxes 32 ﬁx@j?r temporarlly housing ampoules taken out of the
cryopreservation vessel 2 or ampoules to be housed in the cryopreservation

vessel 2, apghiie RMRAHEEXIIRRIraNeR ROXeS 2R eV Bicaied yrithe
openings Id 10 formed in the partition board | ¢ (refer to Fig. 2). [0035] Fig. 2

shiawsignsexasmple of the ampoule exit/entrance box 32. The ampoule
exit/entrance boxes 32 are located to be provided immediately beneath the
partition KBErdmigoateposittonance trespoiidiregf¢o thepfounlzdimersgftipeules taken
partition board Ic, so as to skirt 15 around a circular vessel body 8 of the
CryBpPe SErTRIDFF VS 3EPDVFH ARTsBievdsstieptregitse b XBZisoRrFtpstition
drawer with a lid 32a, and an opening 32b for dropping an ampoule 25 |nto

thé‘%&l 7 FBfihecmpee [Fo Y YT APRLBIGE A SZBNE 8 oM bRyl d
the 0 n|n ld fo r(a Hni tl;{gnz?oard Ic at the time of pushing in

theoénrﬁigéule & rrlar?(zfle bé

[0035]

Fig. 2 shows an example of the ampoule exit/entrance box 32. The ampoule
exit/entrance boxes 32 are located to be provided immediately beneath the partition board
Ic at positions corresponding to the four corners of the partition board 1c, so as to skirt
around a circular vessel body 8 of the cryopreservation vessel 2.

The ampoule exit/entrance box 32 is an usual drawer with a lid 32a, and an
opening 32b for dropping an ampoule 25 into the box is formed in the lid 32a. This
opening 32b is to be communicated with the opening 1d formed in the partition board 1c
at the time of pushing in the ampoule exit/entrance box 32.

[0036]

When the ampoule exit/entrance box 32 is pushed into the back, the opening
portion formed in the outer wall of the housing section 1a is closed to be airtight with a
front plate 32c of the ampoule exit/entrance box 32. Further, when the ampoule

exit/entrance box 32 is drawn out to the front side, the opening 1d formed in the partition

board Ic is closed to be airtight with the lid 32a. With such a structure, the external air
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20 [0036] When the ampoule exit/entrance box 32 is pushed into the back,
the opening portion formed in the outer wall of the housing section la is
closed to be airtight with a front plate 32c of the ampoule exit/entrance box
32. Further, when the ampoule exit/entfance box 32 is drawn out to the front
side, the opening Id formed in the partition 25 board Ic is closed to be airtight
with R aRed S dingriby %ﬁﬁﬂ?é‘}%@@)&%ﬁéﬂ%ﬁéﬁ%ﬁ%ﬁ%@ﬁ %‘ﬁ‘
invading ttlig inside of the work space section Ib in accordance with a time of

takiRg h BF 8¢ AR ANMEBIEPRYY37] The work space section Ib is formed by

coveringci]féogggiphery with transparent 5 plates comprised of glass or acrylic
resin, and is configured to be capable of visually confirming a work in the

work spacg, SQeHRRIR.IrQite: Wisiffie 8 CEANRE e HiRy SHITAER PNt

the both side surfaces of the work space séction Ib are covered with acrylic
resin atespakdhe dikessaiibstidhaachilicyesin flaie seRvernngdbe rarinhery
of the work space section Ib may be doubled to have thermal insulating
propefitiasgta dLorpieventvdaweeadenzationfand tfrostfadematian eadtpeeotier
surfaces of the acrylic resin plates. [0038] On the three surfaces of the front
suifasepdnes: sitbtipddtethantt todappobite siod splatesantinioh irecthevered with
transparent plates covering the work space section Ib, round-shaped 15
glese ks aemtiniepenthyy fertidisthcardsaemydg ies vl yita coxcibreahe Ratmaneo!
Glove mounting frames 5 made of rubber are mounted to the opening

poftfonars SeeE o6 Trude St e Mhetmrbid e diswe Hiouiting

frali%r]pef%gn? 'c#]—vo%oo BTG B OmS: - are Rrovided,. L postians of 392190480
m rom tne
plates.

[0038]

On the three surfaces of the front surface, one side plate, and the opposite side
plate, which are the transparent plates covering the work space section 1b, round-shaped
glove mounting opening portions 4 are formed in two places for each surface. Glove
mounting frames 5 made of rubber are mounted to the opening portions 4, and gloves 6
made of rubber are mounted to the glove mounting frames 5.

The opening portions 4 are provided at positions of 1,300 to 1,400 mm from the
floor in order for an operator in a standing operating state to be able to smoothly perform
putting-in/out works in the gloves 6. Note that Fig. 1 shows a state in which the gloves
6 are mounted to the opening portions 4 formed in the one side plate surface.

[0039]

Due to the fact that the gloves 6 are provided in the above-described three

surfaces of the work space section 1b, it is possible to perform works with respect to the

inside of the work space section 1b from the three directions. Therefore, even when
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floor in order for an operator in a standing operating state to be able to
smoothly perform 20 putting-in/out works in the gloves 6. Note that Fig. 1
shows a state in which the gloves 6 are mounted to the opening portions 4
formed in the one side plate surface. [0989] Due to the fact that the gloves 6
are provided in the above-described three surfaces of the work space
se‘?fﬂBﬂ“lB,SFP’fglﬁé%%lF’o]rQ %eﬁjéWBFﬁﬁl %W\Aﬂtﬂ’?é’é’ﬁé’&gtﬁ"ﬂlﬁ‘@"z%f thside of the
work space section Ib from, the three directions, Therefore, even when 15
anipSHIEstuRHY F&Sf?éol&l%l’&%bb %é‘ﬂ%ﬂl?fé’ﬁfﬁ?f%@“&&%ﬁﬁ??&%&%ﬁ% ot tgof
cryopr serv()aﬂ)cl)rfng e\}/Ciessel(:Z(M,l'tt}ils 8}9&3&%@ to easily perform putting-in/out works

by us of the g ves 6 formed in one of the three surfaces. [0040] 5 An

exhaust p@@dz)]is formed in the ceiling wall of the work space section 1b, and
a back-flow prevention mechanism or a filter (not shown) is mounted thereto,

to preveni gughdnsthR retmosphsiaframciNadingitbemark sRase: segtian bband
[0041] Further, as shown in Fig. 3, a dew point sensor 26 is mounted in the

warkaspdtey pdeecivanmtbhahiis dewrpeinthsesisorm Gsimtondabet@oato prevent
moisture content in the ambient gas in the work space section 1b, and a
sigioal firdim thecdplwipdininsensbn@ éswoansmitedcttonal blew point meter 27,
and a dew point in the work space section Ib is calculated on the basis of a
measured ¥bldture content by the dew point meter 27. [0042] 15 In the dew
point meter 27, a dew point in the work space section Ib is set in advance to

-50C or tHEMRE 18} AP, 18 tHE LSt TE 0 Afl LR ¥GE At gt MHeinse

w point calculat he dew point meter 27 is t et dew point or re,
geaerg/Bé)gsﬁi)sa %Lﬂll% (?éjwb[}gllnt Sedl’leSOI’ 98 lIS to n?easure a?anSGtuSre ngtenpl% rtlﬁeoam Pe:nt

gas in the work space section 1b, and a signal from the dew point sensor 26 is transmitted
to a dew point meter 27, and a dew point in the work space section 1b is calculated on the
basis of a measured moisture content by the dew point meter 27.

[0042]

In the dew point meter 27, a dew point in the work space section 1b is set in
advance to -50°C or the like for example, and the system is configured such that, when a
dew point calculated by the dew point meter 27 is the set dew point or more, a dry gas is
supplied into the work space section 1b from a dry gas supply tube 28.

One end of the dry gas supply tube 28 opens into the work space section 1b, and
the other end thereof is connected to a liquefied gas supply tube 31 which will be
described later, via a flow regulating valve 29 and an evaporator 30.

[0043]

The flow regulating valve 29 controls a flow rate of the dry gas on the basis of a
control signal from the dew point meter 27.

A low-temperature liquefied gas branched to flow from the liquefied gas supply
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supplied into the work space section Ib from a dry gas supply tube 28. One
end of the dry gas supply tube 28 opens into the work space section Ib, and
20 the other end thereof is connected to a liquefied gas supply tube 31 which
will be described later, via a flow regulaigng valve 29 and an evaporator 30.
[0043] The flow regulating valve 29 controls a flow rate of the dry gas on the

ba¥he o1 ds EHRPBIEIgHADRGHIRNRIAED) FoRsHBtenD And BN s eaaifighed

liquefied gas branched to flow from the liquefied gas supply 16 tube 31 is
e RPURHEY B B ARt b BRI AR R R h S Apationate

controlled OB L{fe flow regulating valve 29 to be introduced into the work
space sec[‘uon b. [0044] (Cryopreservation Vessel) 5 As shown in Fig. 4, the

cryegrﬁﬁggg@q%nv,@%ghz is schematically comprised of the vessel body 8, a
, the

cap ampoule storing tools 10, and sheath tubes 11. The

cryopresexéatioR vassgl. 4, hasay/dprbie stisictiete-formechah animyeoupssel of
12 and an outer vessel 13 made of stainless steel or the like, and is a

vabieuias d1eaakinstipinthe assallnswhiche@gap, atwaenthemnner vassel
12 and the outer vessel 13 is vacuum. 10 [0045] A perforated plate 14 is
mouEdsimtiievicinity Dhike dotbbnstpottioiahtbdofrnennasseie] 2 birthen
case body 8, and the inner vessel 12 is to be filled close to the perforated
platee1 Aasieh 13 DadeernyiaraesT sttt e fiedllasaad chaagdigie frdpirogeatimhe
opening diameter of the opening section of the inner vessel 12 is made
SIYFT Shshish £3ARATE R IParYRstsl b thE BB Y Porfthl dP e drrer-
vcre]ssel 12[(%qg]the inner vessel 12 is formed into a so-called waistless pan
shape.

A perforated plate 14 is mounted in the vicinity of the bottom portion of the
inner vessel 12 of the case body 8, and the inner vessel 12 is to be filled close to the
perforated plate 14 with a low-temperature liquefied gas such as liquefied nitrogen. The
opening diameter of the opening section of the inner vessel 12 is made slightly smaller
than the inner diameter of the body portion of the inner vessel 12, and the inner vessel 12
is formed into a so-called waistless pan shape.

[0046]

Further, as shown in Fig. 5, a liquefied gas supply tube 31 for supplying or
supplementing a low-temperature liquefied gas into the case body 8 is provided to the
cryopreservation vessel 2. One end of the liquefied gas supply tube 31 passes through
the side wall portion of the housing section 1a of the glove box 1 and the side wall
portion of the case body 8§, to extend close to the bottom portion of the inner vessel 12,
and the other end thereof is connected to a liquefied gas supply source 41 via the flow
regulating valve 31a.

[0047]
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[0046] Further, as shown in Fig. 5, a liquefied gas supply tube 31 for
supplying or supplementing a low-temperature liquefied gas into the case
body 8 is provided to the 20 cryopreservation vessel 2. One end of the
liquefied gas supply tube 31 passes threugh the side wall portion of the
housing section la of the glove box 1 and the side wall portion of the case
body 8, t&@%ﬁé’ﬁf&fd&%‘é%f%ﬁésﬁfbft%ﬁ?ﬁé?ﬁ’&ﬂ pemest feidlessett®  and the
other end thereof is cipn ected fo a Ii%uefied gas s% %I source 41 via the

o™ GRS ARG S £35S 0G4 77 A S VY NeAFuBHALF 9! &
sensing g tapped fluidigvel of & low-tsmperature lqushed gﬁ%ea”d a
temperature sensor 43 sen ing a?emperature ofa vapgr phase in the vessel

body 3 .ae-Rrayidedsin 3he Messel Pady & of faen QY eSeYalion VaSHehated

Detéction signals from these sensors 42, 43 are transmitted 5 to the liquefied

0as SHAR[MSRUIER ddbpi9 SaRtol 8 RAIBEESISURRIV SMEpsRtiark amaaM¥mount

supplied of a low-temperature liquefied gas to be supplied into the vessel
bady8ied043pWhengreening 1sgetien aisttiebindipphesaab 1z otthg vebsel body
8 is configured to be closed so as to be openable and closable with the cap
9. As sholif4BlFig. 4, the cap 10 9 has a columnar shape whose outer
diameter is approximately the same as the opening diameter of the opening
section of thedpgians/essien s trdisowatsel HopfahervesealPodis 8 doaeptiseg b
disk-shaped upper board 15 and lower board 16, and a thermal insulatin

bR LIFhEUE 67 BetARTRARIC ﬁ%ﬁfélﬂ?i’é’%‘éﬁl%‘rf&F%Eﬁ-a&aﬁfm&%%%e%ing cap
fogrpa ther?betwe%n, to have a thi&.kness of ga?%proximgltel 200 to 300 mm,

thal T A1 14 YR TRS AT IS g matly thesame as e opering
diameter of the opening section of the inner vessel 12. As shown in Fig. 6, the cap 9 is
comprised of disk-shaped upper board 15 and lower board 16, and a thermal insulating
body 17 made of a thermal insulating material such as an urethane resin foam
therebetween, to have a thickness of approximately 200 to 300 mm, that is high in
thermal insulation performance.

[0049]

A large number of, for example, 300 to 500 insertion holes 18 passing through
the cap 9 in its thickness direction (in a vertical direction) are formed in the cap 9. An
inner diameter of the insertion hole 18 is set to approximately 15 to 25 mm.

[0050]

The cap is configured such that the sheath tubes 11 are inserted into all these
insertion holes 18. As shown in Fig. 4, the sheath tube 11 has a straight tube shape with
an outer diameter of 15 to 25 mm, an inner diameter of 13 to 23 mm, and a length of 500

to 700 mm approximately, and the bottom portion thereof reaches the perforated plate 14,

and the opening section thereof opens so as to be exposed on the upper side surface of
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[0049] A large number of, for example, 300 to 500 insertion holes 18 passing
through the cap 9 in its thickness direction (in a vertical direction) are formed
in the cap 9. An inner diameter of the insertion hole 18 is set to
approximately 15 to 25 mm. 20 [0050] Tike cap is configured such that the
sheath tubes 11 are inserted into all these insertion holes 18. As shown in
File£3he sheath tube 11 has a straight tube shape with an outer diameter

of 15to 25 mm, a nerdl ter of 13 to 23 mm, and a length of 50Q to
700 i JSBRGNLER PSA e ﬁb%cbglﬁ.@ﬁ GH P RO L rosn Pves.

Perfarated plale. 14,25.and the opening secfionhered apenis 505,06

minu O ort
expo ed on the upper si de surface ot the cap Bortions of the sheath
tules 11 touching the cap 9 are comprised of resin pipes, and portions lower
than those are comprised of stainless steel, aluminum alloy, or the like. 5
[0051] Furtinsi,a large number of small diameter gas permeable holes 19 are
formed in the peripheral walls of the sheath tubes 11. A fixing claw (not
shown) fordiieg ihegheathdubeshiitdithecags gintagralylenountetbiméten
top portion of the sheath tube 11, and the fixing claw is engaged with an 10
enbaginyloonicavis pbiorhfadt shewtl) formed in the upper edge (the upper
board 15) of the insertion hole 18 of the cap 9, to fix the sheath tube 11 to the
cap 9, whitheaaskavet shesen fRije e thersdastt Hhndd Wpharatedsame gty

of pulling up the ampoule storing tool 10. EOOSZ][
mounted to the top portion of the sheath tube 11, and the fixing claw is engaged with an

engaging concave portion (not shown) formed in the upper edge (the upper board 15) of
the insertion hole 18 of the cap 9, to fix the sheath tube 11 to the cap 9, which causes the
sheath tube 11 to be not pulled up at the same time of pulling up the ampoule storing tool
10.

[0052]
(Ampoule Storing Tool)

The ampoule storing tools 10 pass through in a movable manner in a vertical
direction in the sheath tubes 11. As shown in Fig. 7, the ampoule storing tool 10 is
comprised of a support pillar 20 made of stainless steel, aluminum alloy, or the like, a
round-bar thermal insulating section 21 provided in the upper portion of the support
pillar 20, a handle portion 22 mounted to the upper portion of the thermal insulating
section 21, and a plurality of, for example, eight ampoule storing sections 23 which are
arrayed with intervals in a vertical direction of the support pillar 20.

[0053]

The support pillar 20 has a band shape whose horizontal cross sectional shape is

curved to be a circular arc shape, and a guide pipe 24 is provided to the lower end part
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15 (Ampoule Storing Tool) The ampoule storing tools 10 pass through in a
movable manner in a vertical direction in the sheath tubes 11. As shown in
Fig. 7, the ampoule storing tool 10 is comprised of a support pillar 20 made

of stainless steel, aluminum alloy, or thgdike, a round-bar thermal insulating
section 21 provided in the upper portion of the support 20 pillar 20, a handle
poth‘?é‘ff’ﬁz bt ©IRh %Mﬁﬁ@r%%‘f‘ﬁ?ﬁiﬁ”‘%fﬁﬁé@ﬁéﬁﬁ al9H8G I@ﬁhbo Yegtigping off

and a plurality of, for example, eight ampoule storing.sections 23 which are .

RO P GRS A, AP iU S S SRR P s aorne

Ths%c%“oBF}‘%rél?lﬂ%ﬁ%&%ﬂ%&?‘egéndﬁgg%yﬁ
(0] '

pose orizo%al Crass sectiqnal
€ gu1 erPdpe 18 no .l’leC%S arl y
shape Is curve e a circular are shapge, and a guide pipe IS

prpe\dg@gdm the lower end part 19 thereof. This guide pipe 24 is for
preventing the ampoule storing tool 10 from going off from the cap 9 even

when the arapRug.stasingieol-tds Pullad HRAQUASRINROUIR StRAIRg SRCtiON
23 on the lowermost end. Note that the guide pipe 24 is not necessarily

regubisech:isl il hkethennal dusuladinthsection dt iadatnnad suciihat ks gtitétereof
diameter is substantially the same as the inner diameter of the sheath tube
1lipandthelldngthdheredistim@ile ticahairestiontiscknbstartiathyi thbdsantierast
the thickness in a vertical direction of the cap 9. [0054] 10 The thermal
indifa#R§ section 21 is configured such that its interior is made of a synthetic
resin such as a glass fiber reinforced epoxy resin, and its peripheral portion is
formed ofl8%din foam such as a urethane resin foam, that is high in thermal

insulation,_ performance.. . . . , e
TBe thermal insulating section 21 is configured such that its interior is made of a

synthetic resin such as a glass fiber reinforced epoxy resin, and its peripheral portion is
formed of a resin foam such as a urethane resin foam, that is high in thermal insulation
performance.

As shown in Fig. 7, the support pillar 20 is not located on the central axis of the
thermal insulating section, and the support pillar 20 is provided to be continued to the
side portion of the thermal insulating section 21.

[0055]

The ampoule storing section 23 has a bottomed cylindrical cup shape in which
one ampoule 25 in which a sample to be frozen-stored is encapsulated is held and housed,
and is integrally provided with the side portion of the support pillar 20. The intervals in
the vertical direction of the ampoule storing section 23, are determined so as to generate
a gap of approximately 5 to 10 mm between the top portion of the ampoule 25 and the
bottom portion of the ampoule storing section 23 thereabove when the ampoule 25 is
stored in the ampoule storing section 23.

[0056]
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As shown in Fig. 7, the support pillar 20 is not located on the central axis of
the 15 thermal insulating section, and the support pillar 20 is provided to be
continued to the side portion of the thermal insulating section 21. [0055] The
ampoule storing section 23 has a bottomgd cylindrical cup shape in which
one ampoule 25 in which a sample to be frozen-stored is encapsulated is

held and F8US&d IS aURRAUS HREGRRY SFoUitis G DiiEUTE S19R BRfrioAeH@meter
suppart pillar 20. The intervals in the vertical direction of the ampaule staring
RS e e €5 SR ot P B B L S BBy SO0
mm betwgeen, the top portion of t oule 25 and.the, bottom portion.of the
B L B RS 7 B N g L e

anpRHIE.RICBNG SBRUAM 2urmihdde&laCy Further, the ampoule storing

section 23 is configured such that its outer diameter is slightly smaller than
the outer gjgsngter of the thermal insulating section 21, and is mounted to the
support pillar 20 such that its central axis is substantially matched to the
central axisudiidhasthierwain Mgl afing medipa Pdaskef BB Ohipuidiess assihawingn
Fig. 4, a ring-shaped gasket 33 comprised of a cushioning material such as
a spueripe ochuis bewpig fixedrid ke uidpet te gk pppito andfribrd vestleboske il 8
the cryopreservation vessel 2, and when the cryopreservation vessel 2 is
hotfdbel ayeprpredaiemmiied positiohaT hreehbnsiny waienos ] thes bakikdas3
is pressed against the 10 lower surface of the partition board Ic. [0058] When

thE' G HFEBEHPRAITY 85 4 B 1SRG HEBL I i htikiFlg S ECRIGH T4, AnabF

lower surface of the partition board 1c.

[0058]

When the cryopreservation vessel 2 is housed in the housing section 1a, the door
of the housing section 1a is opened to draw out a tray (not shown) stored in the housing
section la, and the cryopreservation vessel 2 is placed on the tray to be pushed in the
inside thereof. When the cryopreservation vessel 2 reaches the predetermined position,
the cryopreservation vessel 2 is to be fixed so as to be slightly pulled upward, thereby
causing the gasket 33 to come into firmly contact with the lower surface of the partition
board Ic.

[0059]

As shown in Fig. 4, a gas venting pipe 34 is provided to pass through the
peripheral edge of the cap 9 of the cryopreservation vessel 2, and a gas venting valve 35
is mounted to the upper portion of the gas venting pipe 34, therebyj, it is possible to
extract a low-temperature liquefied gas evaporated in the vessel body 8 from the inside of
the vessel body 8, to be capable of maintaining the inside of the vessel body 8 not to be at

negative pressure.
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of the housing section la is opened to draw out a tray (not shown) stored in
the housing section la, and the cryopreservation vessel 2 is placed on the
tray to be pushed in the 15 inside thereof. When the cryopreservation vessel
2 reaches the predetermined position, the cryopreservation vessel 2 is to be
fixed so as to be slightly pulled upward, thereby causing the gasket 33 to
come into[%)ﬁ% contact with the lower surface of the partition board Ic.

[0059] 20 As.shown.in Fig. 4, a gas venting pipe 34 is proyjded to pass
through < IBTREI T ST L PSR bhyE RS S et 2.
and a gas venting valve 35 ismoynted to the upper portion of the ga
e B R R TR e

9a% SYRRAASR DY RRSGLIABAY B o PRg0sIAS A HG XSRS 9

be capable of maintaining the inside of the vessel body 8 not to be at 25

negatiyerprasaibe] 25 1208l The hiside.ahthednneryesseldnahihenyessels

body 8 is filled with a low-temperature gas that some of the low-temperature
lionetied thasnp@iuapoiaig thas] @ledtdbacbaheyenand filvedovatemperature

gas passes through the gas permeable holes 19 5 of the sheath tube 11 to
reach the Bregbulé stoondgtosi L0retthebuokdownbthefaampoules 25 ihelttaretirtate,
ampoule storing tool 10, which is brought into a frozen state. Thereby, it is
pdsdieto isrdieie large number of ampoules 25 in a frozen state, to
frozen-store them. Note that the ampoule 25 to be housed in the

cryopresefPiBRVESERIP 1 T01QBREPAATER BrT3oRESR N8 State.

HowevSl, e, 2MRRKIE 23,03 52 A MRMR V0 ARONE 21855 may be an

ampoule in another state.

[0061]

In the cryopreservation vessel 2 having such a structure, a large number of the
ampoules 25 can be housed in one cryopreservation vessel 2 as compared with the
conventional technology. Further, since the number of ampoules to be housed in each
of the ampoule storing tools 10, the number of times of taking out the ampoules 25 to the
outside of the cryopreservation vessel 2 at the time of putting-in/out works is greatly
decreased, which brings about the advantage that the frequency of frost formations onto
the ampoules is reduced.

[0062]

(Usage of Glove Box)

Next, the usage of the glove box 1 having such a structure will be described.

First, the inside of the inner vessel 12 of the vessel body 8 is filled close to the
perforated plate 14 with a low-temperature liquefied gas such as liquefied nitrogen.

Next, the opening portion of the cryopreservation vessel 2 is closed with the cap
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[0061] In the cryopreservation vessel 2 having such a structure, a large
number of the ampoules 25 can be housed in one cryopreservation vessel 2
as compared with the 15 conventional technology. Further, since the number
of ampoules to be housed in each of themampoule storing tools 10, the
number of times of taking out the ampoules 25 to the outside of the
cr?ob‘?@é'@'r@%%’ﬁ Yhesé] Qr%tflff’f‘ét?ﬁﬂ%t‘bﬁlﬂ) the H@f—‘?ﬁl%?%%?@ i 61‘“6%&8/9'
decreaseg0 v%hich brings about the advantage that the frequency of frost
formation&’9ftd the ampoules is reduced. 20 [0062] (Usage of Glove Box)

Next, the e of the glove box 1 having suc structure, will be described.
H%)%lg a (? s.gucg as a nitr, 0%%1’1 ﬁl%hls 1ngo%u %Holclj’l?/oghles lﬁlﬁlegg (éT?he WOr

. a
First, the inside o%ﬁe inner vessel € vesse ose to

the, Rerioraigd piate, %W}Wt%?s'%ﬂ&rﬂi%%@éy{@s@ﬂ UGHIAS RUER @Brk space

liquefied nitrogen. 25 Next, the opening portion of the cryopreservation vessel

2 iz glenad Wity e CpRLereSviangithesheaiiuResoll ars nseriechinterall

the insertion holes 18 of the cap 9. [0063] Next, a dry gas such as a nitrogen
gasdssint;ochice grivian thddresid e af din erovo kv spag eheedidaolz fsoxithe dry

gas supply tube 28, to set pressure inside the work space 5 section Ib to
positive ptegstire which is higher by 0.1 to 10 % than the external air
pressure, which prevents the external air from invading into the glove box 1.
[0064] ExEisaplalsoria methrsbies setbyRerigisy dip GUe vk Wik sspaee 1b
section 1 b include a method for supplying a dry gas through the dry gas .
suBplyBip YU Fetrnbere 1 6rusavETaRR Pt fIPRYIPRGAY & described
Io%temperature quﬁefied %Ps evalporated from t

ove, and a method tor supplying a Tow-temperature ﬁceluefied gas evaporated from the
cryopreservation vessel 2 via the gas venting pipe 34, which is provided in the cap 9 of
the cryopreservation vessel 2, into the work space section 1b.

[0065]

The dry gas in the work space section 1b is exhausted from the exhaust port 7 as
needed. Since the filter and the back-flow prevention mechanism are provided to the
exhaust port 7, although the dry gas is made to flow from the inside of the work space
section 1b to the outside of the work space section 1b, the dry gas does not flow from the
outside of the work space section 1b to the inside of the work space section 1b in any
case.

Thereby, bringing about a state in which the inside of the work space section 1b
is always filled with the dry gas.

[0066]

In the case where the ampoule 25 is housed in the cryopreservation vessel 2, the
ampoule 25 in which a sample to be frozen-stored is encapsulated is put into the ampoule

exit/entrance box 32, to be carried into the work space section 1b. Next, an operator
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cryopreservation vessel 2 via the gas venting pipe 34, which is provided in
the cap 9 of the cryopreservation vessel 2, into the work space section Ib.
[0065] The dry gas in the work space section Ib is exhausted from the
exhaust port 7 as 15 needed. Since thefilter and the back-flow prevention
mechanism are provided to the exhaust port 7, although the dry gas is made

to MY YRS EdRIETAMNGH tHRPRISFIC Spagdodel AN i tHERIERERIEIBR tfeSlcrk

space section | as does not flow from the outside of the work
sp‘gE BE‘HSH%E’PXI’F}EE”%H% d%t%f‘{%lWSFl?sBS%Sl%é PSP ik adycEaben ager

Ty Binsing gbouta tete mtish e Bside,eh g wark spaee sqpion

Ib 1s always fi w e ry gas e case where the ampou

Is NOPSAd IRHE SURRN9SIMALRRYERREI R TIGp ATRRYIE LR 4D 1‘Hht'1‘?$‘a%1poule

sample to be frozen-stored is encapsulated is put into the ampoule 2

exitiRizanae HRHAhdike aRIigd IR MRk sace section 1b. Next, an

operator 23 pulls up the predetermined ampoule storing tool 10 from the
cryopresei@ion vessel 2 while inserting his/her hands into the gloves 6, 6 of
the glove box 1. Thereafter, after the ampoule 25 in the ampoule
exit/entrafibe poxe82risofakenrbuior tokves houdediinpthide ahfpouldstoring
section 23 of the predetermined ampoule storing tool 10, the ampoule 5
StEFHTRIBTVROAB YRistedisrityarieddn hpteservatiofov/essd 2t eoeprirHe.-
procedure of a work for taking out the ampoule 25 from the cryopreservation
vessel 2 ifRRBrsed to that of a work for housing the ampoule 25. [0068]

Here, provided that first identification codes (for example, 1, 2, 3, -, and n) are
respectively put on the handle portions 22 which are exposed on the surface of the cap 9
of the respective ampoule storing tools 10, or the sheath tubes 11 into which the ampoule
storing tools 10 are inserted, the number of the ampoules 25 to be housed in each of the
ampoule storing tools 10 is set to 8, and second identification codes of A, B, C, -, and H
are put on the eight ampoules 25 in descending order, it is possible to identify to manage
one of the ampoules 25 on the basis of an identification management number of, for
example, “2-B”.

Further, it is possible to recognize the ampoule storing tool 10 which stores the
target ampoule 25 from the outside of the cryopreservation vessel 2.

[0069]

Then, for example, in the case where the ampoule 25 with the identification
management number of “2-B” is taken out of the cryopreservation vessel, after the
ampoule storing tool 10 on which the first identification code “2” is put is visually
confirmed from the outside of the cryopreservation vessel 2, this is pulled up from the

sheath tube 11, and the ampoule 25 second from the top (the second identification code
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10 Here, provided that first identification codes (for example, 1, 2, 3, and n)
are respectively put on the handle portions 22 which are exposed on the
surface of the cap 9 of the respective ampoule storing tools 10, or the sheath
tubes 11 into which the ampoule storinggtools 10 are inserted, the number of
the ampoules 25 to be housed in each of the ampoule storing tools 10 is set
to 8 Aktideeditt iddhtifesition Couisiia aBpedlaHering8odr b%?‘ﬁ}?‘ih@ ékﬁ'h‘ﬁ
amg)oules 25 igge cending order, it is possible to identifg to manage one of

th&%SnipBtHed GHFE RIS L RS HBRME AA G ‘fﬂ‘éﬁrﬂ dPBEYLPe
example, "2-B". Further, iti iple to recognize the ampoule storing. tool
Ol S DR B A el e
CryQRigsenyaligRyvessel 2. 20 [0069] Then, for example, in the case where

the ampoule 25 with the identification management number of "2-B" is taken

out of the FgrRReBENAROM¥RSSeh ARRAING BRI RRMIR SIREBYHRAED @RS 25 is
which the first identification code "2" is put is visually confirmed from the

ouiside abibeisnyiepresermapolld/assal 2ethis iz3pifltae appliaasthieng sosheath
tube 11, and the ampoule 25 second from the top (the second identification
code 24 1BYY® taken out. The position to which the ampoule storing tool 10
is pulled up in this case is naturally sufficient a position at which the ampoule
25 secondifrapa this tepreteWe 2akensaut Bpa hariparic st thecaiied &f of the

lower ampoules 25 are not exposed to the external air in any case.

5
FUPHSH O ered &Pl ase R BB BRA o tdehip ! i
25 i DR Sipredin e iy ampplc sorng Seclgn 3.1 the ampotle

ring caset he ampou drops off from

ARG IRHNG SEGn L3 of the

Further, since there is no need detach the cap 9 from the cryopreservation vessel
2 at the time of pulling up and inserting the ampoule storing tool 10, it is possible to
reduce the consumption of a low-temperature liquefied gas.

[0071]

In the embodiment described above, the embodiment using the sheath tube 11
has been shown. Meanwhile, in the present invention, the embodiment may not use the
sheath tube 11. In this case, except for the point that it is difficult to collect the ampoule
25 which has dropped off from the ampoule storing section 23 of the ampoule storing
tool 10, the same advantageous effect as in the above-described embodiment can be
obtained.

Moreover, it goes without saying that there is no disadvantage even in the case
of the cryopreservation vessel 2 to which the perforated plate 14 is not mounted.

[0072]

Further, the shape of the ampoule storing section 23 of the ampoule storing tool
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ampoule storing tool 10, the ampoule 25 stays in the sheath tube 11, and in
this case, itis 10 possible to collect the ampoule 25 from the sheath tube 11,
which does not waste an precious sample in any case. Further, since there
is no need detach the cap 9 from the crygpreservation vessel 2 at the time of
pulling up and inserting the ampoule storing tool 10, it is possible to reduce
thd i Hiptieshtofle f%wf‘eﬂ%&éfa% DIRSueen GAEIPIS fompoHisreoring
embodiment descrlbed above, the embodiment using the sheath tube as
e Sl WEAHRHIE 1R Ntk pEv e

use e shealh fu %11 'Elgﬁ aoﬁﬁg% éﬁgﬁgﬁ}ﬁﬁ%%‘ﬁ% Rt

collect the ampoule roppe m the ampoule storing

S%ﬂ@ﬁt@%@ﬁéﬂﬁﬁ@%%@oﬁ%&ﬂ%%ﬁw BLdQ, the same advantageous effect

as in the above-described embodiment can be obtained. Moreover, it goes
without saying tthat there is no disadvantage even in the case of the
cryopreservation vessel 2 to which the perforated plate 14 is not mounted.
[0072] 254 etuitheétsihecshapeebddhiecanop aidl@rstenrigveaction 2Beltheribed with
ampoule storing tool 25 10 is not limited to the above-described shape. For
exafpiescthrebagnpbaldstoring section 23 of the ampoule storing tool 10 may
be configured such that two locking claw pieces are extended from the both
sidegok o dinsho At Sirare R ahar theed Mipo e oBatsc Haasting Bebpeld with the
two locking claw pieces. 5 [00 %‘i Hereinafter, another embodiment of the
present |nﬁé‘?fl‘fBH(\R)ﬁ’l VRt Y Mﬁa‘i‘é%’%l’éﬁfié“%%dﬁljémé%lﬁﬁ manual

operation by use of the gloves 6, but also a semi-automatic operation by use of an
automatic handling robot.

Figs. 8 to 10 show one example of a glove box equipped with an automatic
handling robot. Here, the automatic handling robot (hereinafter refer to as a robot) is
provided in the upper space of the work space section 1b.

[0074]

A pair of parallel X-axis rails 51, 51 is attached to the upper portion of the work
space section 1b as shown in Fig. 8. The X-axis rail 51 has a smooth round-bar shape
for example, and those are respectively disposed at one end edge and the other end edge
facing it of the ceiling wall.

A pair of X-axis trestles 52, 52 that each reciprocates the X-axis rail 51 is
mounted to the X-axis rails 51, 51. This X-axis trestle 52 is a hollow cylindrical
member, and the X-axis rail 51 passes through the hollow portion of the inside thereof,
and the X-axis trestle 52 slides so as to reciprocate in the X-axis direction.

[0075]

Two round-bar shaped Y-axis rails 53, 53 parallel to each other are bridged so as
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(One Embodiment of Glove Box Equipped with Automatic Handling Robot)
The ampoule putting-in/out work can be performed by, not only a manual 10
operation by use of the gloves 6, but also a semi-automatic operation by use
of an automatic handling robot. Figs. 84g 10 show one example of a glove
box equipped with an automatic handling robot. Here, the automatic handling
roBb‘E‘(?fé’Féi?lPﬁi?éFr‘éff&%%geéﬂrﬁbgt)qg' p@iﬁa@e‘l"lﬁ tfﬁéﬂﬁﬁﬁié?aéﬁ%fd%r?ﬁafﬁéhe
work space section 1b. 15 [0074] A pair of parallel X-axis_rails 51, 51 is
BT SRS o N ERUP o e B SUAt i a shown in Fig. 8.

The X-axiﬁ){)zg 51 has a smooth round-bar shape for example, and those are
respectively éposed at one end edge and the other end edge facing it of

the ceilingryyadt. 20 fRA A BHISHESULS par s HIASARNLCHPESCRLES the

X-axis rail 51 is mounted to the X-axis rails 51, 51. This X-axis trestle 52 is a

hallwigylinsiiicsd Bigaar Bogdne ltaxs klied Basses through the hollow

portion of the inside thereof, and the X-axis trestle 52 slides so as to
reciprocatehinstiinX taxig e ciaipriQd hla RSIIbWoyindiddansnape cthy axiss
rails 53, 53 parallel to each other are bridged so as 26 to connect the pair of
X-auxis Irpstiestbau5R (Hehelidvaristirasifals4iidt reaipriocadatihelipagmfdy 55
Y-axis rails 53, 53 is amounted to the pair of Y-axis rails 53, 53. [0076] The
Y-didestrastidogacipresttipiidbel brE pdfcefdlididgyetied ;285 Hagle 4 as well
coupling body 56 connecting the pair of sliding bodies 55, 55. The sliding
bd85 BSAESIN6e* 5T YRR cylindrical body, and the Y-axis

[0077]

As shown in Fig. 9, one Z-axis rail 57 is mounted to the Y-axis trestle 54 so as to
droop. The Z-axis rail 57 is configured such that its leading end portion extends close
to the partition board 1c. A gripper head 58 is mounted so as to be movable up and
down to the Z-axis rail 57.

As shown in Fig. 10, a pair of gripping pieces 59, 59 for gripping the handle
portion 22 of the ampoule storing tool 10 is provided to the lower surface of the gripper
head 58.

The pair of gripping pieces 59, 59 are configured to come close to or be spaced
from each other, thereby making it possible to grip or release the handle portion 22.

In this example, the shape of the handle portion 22 is preferably formed to be
rectangular columnar, thereby, at the time of gripping the handle portion 22 by the
gripping pieces 59, 59, the direction of the ampoule storing section 23 of the ampoule
storing tool 10 is determined, and the direction is defined as the side of an operator.
Further, reading of bar-codes, and operations of taking-out and housing of ampoules are

made easy.
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rail 53 passes through the hollow portion of the inside thereof, and the sliding
body 55 slides so as to reciprocate in the Y-axis direction. Thereby, the
Y-axis trestle 54 as well reciprocates in the Y-axis direction. 10 [0077] As
shown in Fig. 9, one Z-axis rail 57 is maoynted to the Y-axis trestle 54 so as to
droop. The Z-axis rail 57 is configured such that its leading end portion
extends cl8¢&o the partltlon board Ic. A gripper head 58 is mounted so as to

be movable up an n to the Z-axis r |I 57.15 Wn in Fjg. 10, a pair
of orippny HLEE Bey ?8?*@%%3% B SR 3P Shlfs e
Stor”lgntoo' 10 45 providad ] ‘?é%ﬁ%% t'ﬁ"’t"esrﬁ?“?a%% qf, (e grippsy. aﬁ‘qesagdreél -w
pair o |pp|ng pleces 9, 59°are conflgure {0 come close to or espace

fram 9ach Qe SPSIGHY JBAKIRG-L RAFSIPIR IR AR { d[i)E)%L%%otB@ﬂ%”ﬂle

portion 22. 20 In this example, the shape of the’handle portion 22 is

prefsrallyderaratteniRule slangiiasisamnad theseboptdheima Qfssel 2 up
gripping the handle portion 22 by the gripping pieces 59, 59, the direction of

theampoulargtesingpsection 23 of the ampoule storing tool 10 is determined,
and the direction is defined as the side of an operator. Further, reading of
bar-codesywhaopenationsichtaddpgeo bt ans howding of@ivddylesareoRs
made easy. 27 [0078] With the above-described structure, the gripper head
SRRPEAPKISIR B tHiespuiFgTitg #oNstrée-axis directions that is the Y-axis
direction, the Y-axis direction, and the Z-axis direction in the work space
section, tllig%%b it is possible to pull up an 5 arbitrary one of the ampoule

storing toqll?e]b%er}gtlilosnesdo Qatkqggc—:(r) 9%& %egl\llr?itllr?gno %ISISEI?Illpz()llijlg by the robot are

performed as follows.

First, since the position of the cryopreservation vessel 2 in the housing section
la is slightly shifted by taking in or out the cryopreservation vessel 2 in some cases, it is
necessary to set a reference point (an original point) of the gripper head 58 in each case.

[0080]

The setting of the reference point is performed by carrying out an operation for
two to three of the ampoule storing tools 10, that a specified one of the ampoule storing
tools 10 is pulled up to a predetermined position from the cryopreservation vessel 2, the
gripping pieces 59, 59 of the gripper head 58 are moved to this position, to grip the
handle portion 22 by the gripping pieces 59, 59, and the identification management
number of the ampoule 25 or the ampoule storing section 23 exposed in this state is input
to the control apparatus 60 to carry out teaching. The identification management
number is input to the control apparatus 60 by use of an input apparatus 61 such as a
graphic panel.

Further, there is a method for the setting as well that arbitrary reference points
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to an arbitrary position. Such an operation of the gripper head 58 is to be
controlled by a control apparatus 60 installed outside the glove box 1. [0079]
10 The operations of taking-out and mounting of an ampoule by the robot are
performed as follows. First, since the pagition of the cryopreservation vessel
2 in the housing section la is slightly shifted by taking in or out the

cr%@%ﬁéﬁ@rﬂ%&%@ ¥ thesihe surdes of 1&¢ ﬁé%gégéﬂf 1Bcs et refBrShtcethe
point (an original point) of the gripper head 58 in each case. .15 [0080] The

jor Bt it s ites i el s B
two to.thregtgg }Qgrgrrg oule stori c?rga(%lést%gtthatas egl

0sitipn 0 LS drg S sip1ondl re if{leo%s % (1)ftheec ntrol
arﬁpou e storing tools fé) IS pulled up to a prgaetermlnea posm%nl}rom ﬂWG

CrYOPIERR YAUR AN GREE Ad TGhILRRIRARIEHES v Tpre S QRN JERPES 1eRH S
are moved to this position, to grip the 20 handle portion 22 by the gripping

piecen bR (R%id@nd tha e psificativepaaagemant) RUBHaESld e ampawe 25
or the ampoule storing section 23 exposed in this state is input to the control
appanatug HR:taeardrolicteactirdt ddwnidentiiieatio henanagamentimiedbesse
is input to the control apparatus 60 by use of an input apparatus 61 such as a
grapticdsanel. 25 Further, there is a method for the setting as well that
arbitrary reference points 28 (two points) are provided to the upper surface
of the cap'@ihthtivaHEaarREsreshedt igithe ixrysHRle @iretiud0 artighfeshift by
positions of the respective ampoule storing tools 10 and the position of the

refBrk e 1SRRI R Endes b6 B hinkip BaR BPFMMAOrSRRSS inH{RECGHHHRY heieht

SRR S ASAN SR B LIS 635 ISP S RIS R T e
vessel 2, which makes it possible to match the open and closed positions of the gripping
pieces 59, 59 to the position of the handle portion 22.

[0081]

At the time of taking out the ampoule 25, an identification management number
of an ampoule to be brought out is input to the input apparatus 61. Thereby moving the
gripper head 58 to a target position, and causing the gripping pieces 59, 59 to grip the
handle portion 22 of the target ampoule storing tool 10, to pull up the ampoule storing
tool 10 until the target ampoule 25 is exposed to the outside, and the gripper head 58
stops.

[0082]

In this state, an operator inserts his/her hands into the gloves 6 of the work space
section 1b, to manually take out the ampoule 25 from the ampoule storing tool 10, and
houses it in the ampoule exit/entrance box 32, to take it out of the glove box 1.

Next, when a “take-out/put-in completion button” of the input apparatus 61 is

pressed, the gripper head 58 pushes the ampoule storing tool 10 into the cryopreservation
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5 the robot (which is visually confirmable by a laser light) is returned to the
reference points by fine-tuned driving, to store it again. However, the setting
is not limited these methods. Note that, with respect to the Z-axis, it is
possible to respond to a slight shift by making the portion under the neck of
the handle portion 22 longer. However, the height 10 of the cryopreservation
ve‘é%gé?lzzi%“gdiﬂfgtéﬂlwrg’l’é%l’%fﬁs&%rsﬁ\&ﬂﬂféalﬂﬁd%F%Eﬁaﬁf%éoéﬁg‘g’el 2,
which makes it possible to match the open and closed positions of the
gripping }5?8(8, 5 59, 59 to the position of the handle portion 22. [0081] At the

time of taking out the.ampoule 25, an identification management ber 15
o A A e e TR M Ry

m%rﬂ&éﬁ%ﬂ%@rﬁ?ﬁg B1PALBIIEL Hgﬂ@ﬁ{‘m@@@%‘é%%ﬁ'&ﬁ ApRIRG,

pieces to grip the handle portion 22 of the target ampoule storing tool

100 RuUthaipntbs ampauiastaring teal2badntil agstarget ampoule 25 is
exposed to the outside, and the gripper head 58 stops. 20 [0082] In this
state, an operatait)sey ipbisibhranianig isdhagloves B tittheewoiispageule
section Ib, to manually take out the ampoule 25 from the ampoule storing tool
10temeg fvousegit in the ampoule exit/entrance box 32, to take it out of the
glove box 1. Next, when a "take-out/put-in completion button" of the input
apparatus\61tigVen Bresiaker ot ¢ripserpisaa 58 pois helstip énanh pprie o inig
tool 10 into the cryopreservation 29 vessel 2 and opens the gripping pieces
5PBY il BHRRTE 16 thed RAMIAY oA HOERS ROt HiHoesT Hy RG-SR o

arg s%e ea’nI o%hc%sst quc;eri\f)VI%Xga[%e}pees g&jg9ogrt1%krleg rr?suttoltt'he waiting position.

[0084]

By use of such a robot, a work for visually confirming the first identification
code of the ampoule storing tool 10 is no longer required at the time of pulling up the
ampoule storing tool 10 to be a target from the cryopreservation vessel 2, which
improves the working efficiency.

Since the approximately 300 to 500 ampoule storing tools 10 are inserted in the
cryopreservation vessel 2, it takes time to carry out the visual confirmation work, which
may bring about misidentification. However, such a disadvantage can be dissolved by
use of this robot.

[0085]

(Another Embodiment of Glove Box Equipped with Automatic Handling Robot)

Figs. 11 to 13 show another embodiment of the glove box equipped with the
robot.

In this embodiment, a pass box 71 is provided in the vicinity of the partition

board 1c in the putting-in/out work space section 1b. This pass box 71 is a substantially
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the target ampoule storing tool 10 is pulled up from the cryopreservation
vessel 2, to 5 expose the empty ampoule storing section 23 to be a target. In
this state, the operator manually houses the ampoule into the empty ampoule
storing section 23. Next, when the "takes@ut/put-in completion button” of the
input apparatus 61 is pressed, the gripper head 58 pushes the ampoule
StEFRY EIBT PaHte e Bp RS ryA a1 6 VRIAK 1Bl apd HscBPgishing
pieces 59, 59, and retyrns to the wa}itinéq position. [0084] By use of such a

roBBESREBYR ATkttt  SHfFATTY thE HPs CIFERRRTELSER "eode of the

ampoule {)%ggl]g tool 10 is no longer required at the time of pulling up the
ampoule storing tool 10 to be a target from the cryopreservation vessel 2,

which 15 fpproyes e NHI0g.EIHIEREYs SIPGE G ANBTRXIMASIM AROHGm the

500 ampoule storing tools 10 are inserted in'the cryopreservation vessel 2, it

takgsntinndaicaonaLd toavisualeonitmatian walkoMhichnmayEngaletbn

misidentification. However, such a disadvantage can be dissolved by use of
thisbrabothRGiR085 A noihiet Exmhodpaantoptaiaee Box Equipped with
Automatic Handling Robot) Figs. 11 to 13 show another embodiment of the
glove boxldguippedowithrtié mokidic Wvthys dmbd dirbettighpass! bosorfigered as
provided in the vicinity of the partition 25 board Ic in the putting-in/out work
spaasdelith 1h (Thisiperdly storeP e o Stadridl {3 SomiEtethefLidransparent

parallelepiped box body which has a hollow inside and is comprised of a

tra5 APBIE AhartEs it it B do0s I e PRQIISME HSIHRRS FelaRward or

laterally as needed.

[0087]

The inner door 74 is comprised of a plurality of flexible belts 75, 75 comprised
of a material rich in flexibility such as a rubber or a flexile plastic foam being arrayed
with no space in a vertical direction, and it is possible for an operator to insert his/her
hands between the flexible belts 75, 75 to perform a work in the pass box 71. Note that
the outer door 73 may be omitted by making an airtight structure of the inner door 74.
Further, in Fig. 12, the longitudinal direction of the flexible belts 75, 75 is set to a
horizontal direction. However, the direction may be another direction other than a
horizontal direction. For example, the longitudinal direction of the flexible belts 75, 75
may be a vertical direction, and in this case, the flexible belts 75, 75 are arrayed with no
space in a horizontal direction.

[0088]

Further, an upper housing pipe 76 passing through from the upper surface to the
lower surface thereof is provided in the pass box 71. The upper housing pipe 76 is a

pipe into which the ampoule storing tool 10 pulled out of the cryopreservation vessel 2
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[0086] One side surface of the pass box 71 is exposed so as to face the
outside from the 5 opening portion formed so as to notch a part of the wall
forming the work space section Ib, and this side surface is served as an
operation port 72. The operation port 73 must be always closed to be airtight,
and is configured as shown in Fig. 12, to be usually closed with an outer
ddr RS 18R brideerEfa transparent plate material, and to show an inner door
74 by moving the quter door 73 upward or 10 laterally as needed. .[0087

e mer AUPTA 12 Eohmpmac ot Bl B AESNA b URES? Bo3 BN e

of?hmi?ltlgri?trich;g ﬂexibilitx.such S afrubber or.a flexile QI stti foatrrthb in
Tt ; t
arrayed Withmo space in'a d%%tP@éﬁ%?re%t%n?pﬁﬁa Atie %fé%s{@l ea%r"é{n Operator

to |ngethbis el nARPSREMNARR HE TISXRIE Be '5%13&112%9;%%@% gowork

in the pass box 71. Note that the outer door 73 may be omitted by making an

aintightetiHeiwe Wpthednnat dorrsédwiiti helidniigedRr tha leraitudinale

direction of the flexible belts 75, 75 is set to a horizontal direction. However,
thamlixettian. may be another direction other than a horizontal direction. For
example, the longitudinal direction of the flexible belts 75, 75 20 may be a
vertical dife@tiin, and in this case, the flexible belts 75, 75 are arrayed with

no space in a horizontal direction. [0088] Further, an upper housing pipe 76
passing tAYGIRFSEothsTa O pbEles b facdi wehiree MoteP Sintardifhaydbf ggs with
provided in_ the pass box 71. The upper housing pipe 76 is a 25 pipe into
whBHBriBedRssta b BEHTY LT L ﬁﬁﬁéd"dﬁ%ﬂ”ﬂ?&lﬁmﬁ%ﬁ% AldtishieBgEation

3115 %}gépgrég(g % {)SI'(;Olsd%{lt?Ig the pass box 71, and this discharge port 78 is connected to

the aforementioned dry gas supply tube 28 (refer to Fig. 3).

Fixed bar-code readers 79, 79 are provided by one on the both sides in the pass
box 71. This bar-code reader 79 is for reading a bar-code of a bar-code label attached to
the ampoule 25 to perform identification management of the ampoule 25, and bar-code
information from the bar-code readers 79, 79 are to be input to the control apparatus 60.

Note that the bar-code reader 79 is not limited to be set in two, and may be one.

[0090]

As shown in Fig. 11, a lower housing pipe 80 is provided in the cryopreservation
vessel 2. This lower housing pipe 80 is a pipe for housing the lower portion of the
ampoule storing tool 10 when the ampoule storing tool 10 pulled out by the robot is
inserted into the upper housing pipe 76. However, depending on an inserted depth of
the ampoule storing tool 10, the lower portion of the ampoule storing tool 10 is not
housed in the lower housing pipe 80 in some cases.

The lower housing pipe 80 is provided so as to pass through the cap 9 of the

cryopreservation vessel 2, to reach the inside of the inner vessel 12.
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As shown in Fig. 12, a takeoff port 77 is formed in the upper housing pipe 76.
This takeoff port 77 is an opening portion for an operator to grip and take out
the target ampoule 25 from the ampoule storing tool 10 when the ampoule
storing tool 10 is 5 inserted into the uppgr housing pipe 76, which is slightly
greater than the size of the ampoule 25. [0089] Moreover, as shown in Fig.
13, a discl®fgé port 78 from which a dry gas with which the inside of the

pass box 71 is filled to.be at posjtive pressure at least in operation 10 is
Cischarged 4 BRSVRISHTHT el 5228 BRI BRI R PR Bt Fggeth he

connected to the rementioned dry gas, ly tube 8.‘%efert 9. 3).
S R L R T

Pags, ARh AL DI PAIGRTE iRALEE Thisonieading 2 hraksagsipt abar-code

label attached to the ampoule 25 to perform identification management of
the ampopdggdp, and bar-code 15 information from the bar-code readers 79,
79 are to be input to the control apparatus 60. Note that the bar-code reader
79 is not |Ktite dipael Sepdntima 1axek R e voneard QOB AsSlvana insfigail
11, a lower housing pipe 80 is provided in the cryopreservation vessel 2.
THiE. loWeis hezusingppiplei 8Caisiad pip erfortzousing dow toegpbrtioaxof the520 A
ampoule storing tool 10 when the ampoule storing tool 10 pulled out by the
roBuighihelertetthatsamertippérl Folasimrs! keI RYWEYE P SdepERdRiPIshH B
inserted depth of the ampoule storing tool 10, the lower portion of the

arRBRAE st 0BP 1018 HihIABB It é oo ol prdecauitiedthe A

S TR RS R B ) e

12th§ gower end portion of the leg portion 81. The upper portion and the lower portion of
the ampoule storing tool 10 pulled out of the cryopreservation vessel 2 are respectively
gripped by the clamp 82 and the pair of gripping pieces 59, 59. Thereby preventing the
ampoule storing tool 10 from sliding at the time of moving, which makes it easy to insert
the ampoule storing tool 10 into the upper housing pipe 76. Note that, in the case where
the gripper head 58 comes close to the place above the cap 9 in order to pull out the
ampoule storing tool 10, the leg portion 81 comes down to the lower end of the Z-axis
rail 57 and the clamp 82 opens, not to interrupt the operation of the gripping pieces 59,
59 of the gripper head 58.

The leg portion 81 is not limited to the above-described example, and may be
directly mounted to the gripper head 58. In this case, the shape of the leg portion 81 is
formed into a shape which is extensible. Thereby, in the case where the gripper head 58
comes close to the place above the cap 9 in order to pull out the ampoule storing tool 10,

the leg portion 81 shrinks above the cap 9 and the clamp 82 opens, not to interrupt the

operation of the gripping pieces 59, 59 of the gripper head 58.
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[0091] The planar position of the lower housing pipe 80 is set immediately
beneath the upper housing pipe 76, thereby causing each of the ampoule
storing tools 10 to be housed so as to pass through the upper housing pipe
76 and the lower housing pipe 80. 5 [0082] A bar shaped leg portion 81
extending downward is mounted to the Z-axis rail 57. This leg portion 81 is
capable of Wﬁaﬁn‘@%%égaé’(ﬁﬁ B‘Pdh@‘tﬂlé ‘Zoél&igdrﬁl%‘?zﬂxth%‘héh hdfettsy

the leg portion 81, is formed in the er head 58, which enaples th
grfﬁﬁ%r‘% S RELSEHG A S i B9 e chbersh i

teoc%s%lwl%beghd éggc'{ Ineg tPose t%r §{] ep lglv(%,e h%fcteb e9a1r1{‘I {%Qf:

storing tool 10'is p 0 ower end por ibn of t g portio

&Rﬁr’&REHQQ@M@&AH\Q?&BPIBWE@&JB% @i‘b%%'@d%@ﬁ'(@tﬂ%%%@r QHH%@' Rt

of'the cryopreservation vessel 2 are respectively gripped by the clamp 82
ang 1ke pAIsPLAMIBRING RiRESMRBuDOMmE RBERR PR ENLREHIRE pRIMIBYISI of

storing tool 10 from sliding at the time of moving, which makes it easy to
inskettelippfreherdpBule storing tool 10 into the upper housing pipe 76. Note
that, in the case where the gripper head 58 comes close to the place above
the cap 9[i@088der to pull out the ampoule storing tool 10, the leg portion 81
comes down to the lower end of the Z-axis rail 57 and the clamp 82 opens,
not to inteFRIBEthErsPERAIENT BFHEIRgiBSiF preaaoByatigns af Byatdpigisegontrol
head 58. 20 The leg portion 81 is not limited to the above-described example,
arfPPAZYPB& directly mounted to the gripper head 58. In this case, the shape

of the leg pofion 811, former) into a snape.wtich s extensible, Fereby,
the case WHarS the B8 Redd B8 Comas tose (Pt ace above'the cap

AR BSOS TR o ISR

thgrq{ﬂﬁpi{&%%%%ﬁé&éﬁe%&%? zgﬁm QS@Q};Q@OI 10 to hold its lower portion with
the clamp 82, and moves the ampoule storing tool 10 in this state up to the place
immediately above the upper housing pipe 76, and moreover, the gripper head 58 inserts
the ampoule storing tool 10 into the upper housing pipe 76 or the upper housing pipe 76
and the lower housing pipe 80, and stops when the target ampoule 25 comes to the
position of the takeoff port 77.

[0094]

In this embodiment, bar-code labels on which information such as their
identification management numbers and the like are recorded are pasted onto the body
portions of all the ampoules 25 (not shown). Further, in this embodiment, the gloves 6,
6, and the ampoule exit/entrance boxes 32, 32 are no longer required.

[0095]

Hereinafter, the operations in this embodiment will be described.

When an identification management number of an ampoule to be brought out is
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33 Further, the clamp 82 may be directly mounted to the Z-axis rail 57. In
this case, the clamp 82 is made movable up and down along the Z-axis rall
57. Thereby, in the case where the gripper head 58 comes close to the place
above the cap 9 in order to pull out thezampoule storing tool 10, the clamp 82
comes down to the lower end of the 5 Z-axis rail 57 and opens, not to

inf@AYISe (He ‘PR ARRIAItAL HI5somit bieraass 0B exsruiretbiMoE Masansy.

[0093] Further, a program for executing the following operations is built in the
ORI R BB o AT 8 DGy At PSP THGEA S T

°p§r%§fe@§rb%t¥8ﬁ'§£‘§ Yyhen 1%%'9%?&93%%%{% ST 0%?1;[% H’E}S%Sﬁsqﬁe%‘wn the
ampoule IS input to theé input apparatus 61, the” gripper hea pulls out the

targeh APQHIEIRIQRRIIRALHEh A NRIELIES IRVELRQLIA I, IDSEIRTR SR

and moves the ampoule storing tool 10 in this state up to the place
impaadiatelyyaBeve dhabiRPaLhotsBRiperife aid Kagreover, the gripper
head 58 inserts 15 the ampoule storing tool 10 into the upper housing pipe 76
or the uppeodusing pipe 76 and the lower housing pipe 80, and stops when
the target ampoule 25 comes to the position of the takeoff port 77. [0094] In
this embolixtetity bapaddettaingl® onl (o dritormatibn wyeh lasithigip@ 76, and
identification management numbers and the like are recorded are pasted
ontene 16y ApmaBnanetltis @Ry eI (ss theresay. tmutthreuin sthigng

embodiment, the gloves 6, 6, and the ampoule exit/entrance boxes 32, 32
ar®lo! foiifges PEUL P HRs Bl BTt O{E ROPEFARB HE itPRSTST RS R AP

WI{LQ ?nsdeertslgi’lI g?ﬂie ampoule storing tool 10 is stopped. At this time, the ampoule 25

housed in the ampoule storing tool 10 is to face the takeoff port 77.

At this time, the two bar-code readers 79, 79 read a bar-code of the ampoule
exposed through the takeoff port 77, to transmit its identification management number to
the control apparatus 60.

[0097]

In the control apparatus 60, the identification management number from the
bar-code readers 79, 79 and the identification management number from the input
apparatus 61 are compared, and in the case where the both are matched to one another, it
is confirmed that the ampoule is the target ampoule, that is indicated by an indicator lamp,
an indicator buzzer, or the like.

The operator opens the outer door 73 of the pass box 71 after confirming this
indication, and inserts his/her hands into the inside through the operation port 72 from
the inner door 74, to take out the ampoule.

[0098]

Next, when the “take-out/put-in completion button” of the input apparatus 61 is
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25 When an identification management number of an ampoule to be brought
out is 34 input to the input apparatus 61, the control apparatus 60 executes
the aforementioned program, the gripper head 58 of the robot pulls out the
ampoule storing tool 10 from the cryopsgservation vessel, the lower portion
of the ampoule storing tool 10 is held with the clamp 82, and the ampoule

stcBFﬁ*?@ef]oHPelgf ippeRieadad pylky 89%@%%0%% Sﬁagiﬁdﬂok h%ﬁ?é‘bl?ﬁ?&?pébbwing
the upper housing pipe 76 of the pass box 71. [0096] Next, the ampoule
s R R R T i
ampoule amang the plurality of ampoules housed in.the ampoule storing tool
10 BOEE B ot oo SR TSWALT RO 4Y the upper housing

pipe 76, %Qo@%‘?ﬂﬁ?%&rh{%fﬂﬁdﬁp%@ RRYRSIiINE ﬁ@ﬁk&?elﬁi&@&&%%ifgﬁ{gméesmon

time, the ampoule 25 housed in the ampoule storing tool 10 is to fac

takeaft padpfdseMatis t0R1 herte-harGrdmd epparBolSind PR aias-trde

of the ampoule exposed through the takeoff port 77, to transmit its
idehifiicatione managemenbNusiberal Hwleoniralcappanattshe@mpdleCGeHéins
the control apparatus 60, the identification management number from the
bapdodnddbielswr9 pediamdftthe makhtifipat?drumémagdmentapensrberprsotireto
input apparatus 61 are compared, and in the case where the both are
mALERBY thiyise BpbthercipeivehfidmeertnBg (et sinpBuld isnpwibkiegeinsert the
ampoule, that is indicated by an indicator lamp, 20 an indicator buzzer, or
th&MR_US flegseionblpes e Bliter door 73 of the pass box 71 after
confirmingf %‘53 indication, and inserts his/her hands into the inside through
the operation dort 72 from the inner door 74, to take out the ampoule.

When an ampoule is stored in the ampoule storing tool 10, in the same way as
taking-out of an ampoule, the target ampoule storing tool 10 is pulled up from the
cryopreservation vessel 2, to be inserted into the upper housing pipe 76, and the empty
ampoule storing section 23 to be a target is exposed through the takeoff port 77.

In this state, the operator manually houses the ampoule into the ampoule storing
section 23 via the operation port 72 of the pass box 71.

[0100]

At this time, the bar-code readers 79, 79 read the bar-code attached to the
ampoule to transmits the identification management number to the control apparatus 60,
the identification management number is compared with the identification management
number input to the input apparatus 61, and it is confirmed whether or not the target
ampoule is housed in the target ampoule storing section 23.  When the operator knows
the fact confirmed by an indication as described above, the operator presses the

take-out/put-in completion button” of the input apparatus 61.

[0101]
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[0098] 25 Next, when the "take-out/put-in completion button" of the input
apparatus 61 is 35 pressed, the gripper head 58 pulls out the ampoule

storing tool 10 from the upper housing pipe 76, to insert the ampoule storing
tool 10 into the original position of the ggopreservation vessel 2, which
terminates the putting-out work. Note that, when the ampoule storing tool 10

is inserted b ‘tll‘f‘eg&ﬁﬁﬁ‘i QF%éﬁi%thS 18Pk Q%B'ﬁfr%@é\%ﬂﬂﬁ Y/asag|teolg)0 from
inserted into the upper_housing pipe 76, since the shapes of the lower

O PIPE T RS FbTaL GBS CHOAPREUF Al A SRLIR &6G Cfbando

an tﬂe Iovy(ﬁ{eportion of the guide P?%gfé are formed,into {ggered sli<

f & d RS &8
16" BEComE thinher than tHe respective body Bortions (ROt SHOWR), Tt 1S

0@%&9@ FRARSE IR AMROWS GR1IBY HR! 10 more smoothly. 10 [0099]

P

When an ampoule is stored in the ampoule storing tool 10, in the same way
as takingrows9f an ampoule, the target ampoule storing tool 10 is pulled up
from the cryopreservation vessel 2, to be inserted into the upper housing

pipe 76, amndHieebodiyncamipaupessibiking tsactite Adtopheraitangepds dxspasadio
through the takeoff port 77. 15 In this state, the operator manually houses the
ampodig $tite.thel dropdobe stordiprs ectierm@Borik thewopd tatiophpbet (7 off thret
pass box 71. [0100] At this time, the bar-code readers 79, 79 read the
batlcodeyattaehedwratose. dhspatrods Htaakedite throaiapoitifcatdRimafagement
number to the control apparatus 60, 20 the identification management

RGO AB TSN Sr thaarERGEFIRGFt RSP SRS

G R SR
ampoule storing tool 10 is the target one, which makes it possible to prevent confusing of
ampoules.

Further, a significant part of the ampoule putting-in/out work, in particular, a
work for specifying an ampoule is automatically performed, which greatly reduces a load
on an operator.

[0103]

Moreover, in the case where an ampoule to be a target is housed in the ampoule
storing section 23 in the upper portion of the ampoule storing tool 10, since a great part
of the ampoule storing tool 10 is located in the lower housing pipe 80 of the
cryopreservation vessel 2, the ampoule existing in this portion is kept in a cooling state.
Therefore, the frequency of applying wasteful heat to the ampoule is reduced.

[0104]

(Modification of Glove Box Equipped with Automatic Handling Robot)

Fig. 14 shows a main part of a modification of the aforementioned embodiment.

In this modification, the upper housing pipe 76 is not provided in the pass box



the fact confirmed by an indication as described above, the operator presses
the "'take-out/put-in completion button" of the input apparatus 61. 25 [0101]
36 Then, the gripper head 58 of the robot pulls out the ampoule storing tool
10 from the upper housing pipe 76, andiinserts the ampoule storing tool 10
into the orilginal position of the _cryog)reservation vessel 2, which terminates
thé ]paﬂﬁ]rﬂg [oRajiBdinah sEPave P@ﬁb’ﬁ@r He AP Bdabtnihe l?é%%‘(ﬁi‘&ﬁiﬂ@“&f‘o%?ﬁ%h‘?’s
[0102] In this embodiment, it is possible tQ Qring the atmosphere.in the pass
ol LTS T4 S A REl toc O RN PR BB aBebal

throuah e takeoff part L4020 arcﬁ%%%ﬁ@ felare, e @%@%?%g %éav%'r‘t?cda)to
the ampoule Is certainly and unmistakably read by the bar-cod€ readers 79,

7%k REETR el bIRIPARSIRIS IR RSB 39 Conflmndinat 1R FMPetiGdakeie

out of the ampoule storing tool 10 or housed in the ampoule storing tool 10 is

thentargelioReowivcmenalas spossibiate pievant aenfuaiberafoRMPRUIRSaking
Further, a significant part of the ampoule putting-in/out work, in particular, a
woik iarasgeciky therahranph autie Saaidomadicalhpprdoisneek anipieh greatly
reduces a load 15 on an operator. [0103] Moreover, in the case where an
ampoule {OBBla target is housed in the ampoule storing section 23 in the
upper portion of the ampoule storing tool 10, since a great part of the
ampoule $tdhitgneBiieTirndeatarpihedaneenol ismdasipated be the 20
cryopreservation vessel 2, the ampoule existing in this portion is kept in a
codNABrStaRe oS feistha Rt HESesteag sy S Raste A Hekg tBethe

educed.

le.is . . .
10 ar?glogytued{na[i groove portion 83, and a target ampoule is taken out of or housed into
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through the takeoff port 77.

[0106]

In the above-described embodiment, the pass box 71 is disposed in the central
portion of one side surface of the putting-in/out work space section 1b in view of its
operability. However, the pass box 71 is not limited thereto, and may be disposed in the
corner portion of the pass box 71. However, in the glove box 1, it is impossible to
provide the lower housing pipe 80 at the inside of the cryopreservation vessel 2 in some
cases, or the lower housing pipe 80 may be not necessarily provided in some cases.
Therefore, the lower portion of the ampoule storing tool 10 inserted into the upper

housing pipe 76 of the pass box 1 is to be always exposed to room temperature.

INDUSTRIAL APPLICABILITY

[0107]

According to the present invention, it is possible to store a variety of biological



[0104] (Modification of Glove Box Equipped with Automatic Handling Robot)
Fig. 14 shows a main part of a modification of the aforementioned
embodiment. 25 In this modification, the upper housing pipe 76 is not
provided in the pass box 37 71, and a lgpgitudinal groove portion 83 is
provided in the back surface of the pass box 71 in place of the upper
h%ﬁ&ﬁﬁ@?@?&?ﬁgqgﬁﬁﬂﬁﬁmﬁllﬁFéﬂi?étﬂér’i?é?ﬁ {npigats assaedictional
shape is a semi-cjrcular.s is farme s to be along.the vertical
BRI i B R B a5k BTTAE AU Bo Rt iE¥oHhed
in h 5 intermediate portion thereof so as to notch the portion. This takeoff
port /7 is for taking out an ampoule therethrough in the same way as in the
previous example. [0105] In this modification, the ampoule storing tool 10
pulled out of the cryopreservation vessel 2 is configured to descend down so
as to be along the 10 longitudinal groove portion 83, and a target ampoule is
taken out of or housed into through the takeoff port 77. [0106] In the
above-described embodiment, the pass box 71 is disposed in the central
portion of one side surface of the putting-in/out work space section Ib in view
of its 15 operability. However, the pass box 71 is not limited thereto, and may
be disposed in the comer portion of the pass box 71. However, in the glove
box 1, it is impossible to provide the lower housing pipe 80 at the inside of
the cryopreservation vessel 2 in some cases, or the lower housing pipe 80
may be not necessarily provided in some cases. Therefore, the lower portion
of the ampoule storing tool 10 inserted into the upper 20 housing pipe 76 of
the pass box 1 is to be always exposed to room temperature.
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INDUSTRIAL APPLICABILITY [0107] 25 According to the present invention,
it is possible to store a variety of biological 38 samples for a long period and
stably in respective research institutes and medical institutions in the
biomedical field, medical field, pharmacsgutical field, and livestock field. 39
CLAIMS 1. A cryopreservation vessel comprising: a vessel body which holds
a low-temperature liquefied gas; 5 a@%ﬁ ch closes an opening section of
the vessel body and has a plurality of through holes that are formed so as to
pass through in a vertical direction; and ampoule storing tools which are

hoiJsed sqas to rk%g %%lt?oko as t(%ouglh the through holes of the cap,

whérein the ampoule storing tools are each comprised of a support pillar and

a plurality, 10.0f EARQUIG SIS SECURADWANGD AlR.AAYIPRE with the

support pillar so as to be arrayed in a vertical direction of the support pillar.

2. The crypRie SRVRIRRN St ENAIRehor¢lRiN she fYHNEA OIS0 ity of
sheath tubes which are inserted into the through holes of the cap, wherein

15kke gmiphy i atarfgrinals aie bpusethisogrsitia berabledieepass dhdough the
sheath tubes, and a plurality of gas permeable holes are formed in each of
the sheathrpbels. s@riAggimlevidoshcuaiprsadgo20 @ houlsing pestidnondiiche
houses the cryopreservation vessel according to claim
through holes of the cap, wherein
the ampoule storing tools are each comprised of a support pillar and a plurality

of ampoule storing sections which are equipped with the support pillar so as to be

arrayed in a vertical direction of the support pillar.

2. The cryopreservation vessel according to claim 1, further comprising sheath
tubes which are inserted into the through holes of the cap, wherein

the ampoule storing tools are housed so as to be able to pass through the sheath
tubes, and

a plurality of gas permeable holes are formed in each of the sheath tubes.

3. A glove box comprising:

a housing section which houses the cryopreservation vessel according to claim
1; and

a putting-in/out work space section which is provided so as to be communicated
with an upper portion of the housing section, wherein

the putting-in/out work space section is transparently visible from outside, and is

filled with a dry gas to be at positive pressure, and
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1; and a putting-in/out work space section which is provided so as to be
communicated with an upper portion of the housing section, wherein the
putting-in/out work space section is transparently visible from outside, and is
25 filled with a dry gas to be at positive gyessure, and 40 a putting-in/out
work for an ampoule storing tool of the cryopreservation vessel housed in the
housing S%EHESW%”H@WO‘M‘H dc%%‘i'cPénﬂ%‘]ﬁﬁfﬂH@giF%]Lﬂfﬁt?rkr%ﬂ%fééﬁ%‘@é‘ﬁér{es&?l

The glove box according.to claim. 3, wherein 5 a gas exhaust port equipped
ot ABLBR O BBk &SGR EEREI T o Gt I T G eon.

surface of the putting-in/out work space section, and ampoule exit/entrance
boxes are provided in a wall surface of the housing section. 10 5. The glove

box accorﬁg%leggmach/&géqu@dg@y RAInLmeter for measuring a dew

point in the putting-in/out work space section is provided, and a dry gas

supply segtiggexaishsHPR|IBSRORN B ADoK - IavepiRR & SRR bt Blter is
space section into the putting-in/out work space section in the case where a
vapueyitdnglicatatisbyfdheod ew poifiigmetert shovpapsedetermined value or
more, is provided. 6. The glove box according to claim 3, wherein an
automaticahmexdlingtdinotaneh s puits preadsgecifiedbsmpacd o Storing sogl

from the cryopreservation vessel, and next pushes the specified ampoule
stéeiiyRool, is 20 provided at a ceiling portion of the putting-in/out work

space section. 7. The glove box according to claim 6, wherein the automatic
handling robot operates by three-axial control on the basis of

5. The glove box according to claim 3, wherein

a dew point meter for measuring a dew point in the putting-in/out work space
section is provided, and

a dry gas supply section, which supplies a dry gas for lowering the dew point in
the space section into the putting-in/out work space section in the case where a value

indicated by the dew point meter shows a predetermined value or more, is provided.

6. The glove box according to claim 3, wherein
an automatic handling robot, which pulls up a specified ampoule storing tool
from the cryopreservation vessel, and next pushes the specified ampoule storing tool, is

provided at a ceiling portion of the putting-in/out work space section.

7. The glove box according to claim 6, wherein
the automatic handling robot operates by three-axial control on the basis of
instructions on a position of a specified ampoule storing tool and a position of an

ampoule stored in the ampoule storing tool.
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instructions on a position of a specified ampoule storing tool and a position of
an 25 ampoule stored in the ampoule storing tool. 41 8. The glove box
according to claim 7, wherein the automatic handling robot is equipped with a
gripper head, and the gripper head travgls in three-axis directions to move to
a position of a 5 specified ampoule storing tool, pulls up the ampoule storing
tool until a specified ampoule is exposed from the cryopreservation vessel,
and next pushes the ampoule storing tool. 9. The glove box according to
cldim 6, whir8iAvE %68%%‘58%%%?1?9@@@?6?% putting-in/out work space
section, the pass box has,an airtight operation port that opens ouiside, and
s an e A A B RELE ee  rom

the Cryop'Eﬁ§?ﬁﬁ;@?Heé’@éé@él?)ﬁ%?e@-‘mmﬁ‘}é&ﬂ%%i e {EROY 5 \RS6I 6, and

a takeoff port for taking out an ampoule from the inserted ampoule storing
toghediida fRrpaatt ndihe: wanepNRUS e RIRFeO shRB A& A% ap&arRing to
claim 6, wherein a pass box is provided to the putting-in/out work space
seqtipoylthie passdddrohadatraipigisiapenatierch anidthai ppers tutsiceuind
has a back 20 surface in which a longitudinal groove portion is formed such
thatoaingwpoule storing tool pulled up from the cryopreservation vessel by
the automatic handling robot is set along the longitudinal groove portion, and
a takeoff port for taking out an ampoule from the inserted ampoule storing

tool is formed in the longitudinal groove portion. 25
9. The glove box according to claim 6, wherein

a pass box is provided to the putting-in/out work space section,

the pass box has an airtight operation port that opens outside, and has an upper
housing pipe into which an ampoule storing tool pulled up from the cryopreservation
vessel by the automatic handling robot is inserted, and

a takeoff port for taking out an ampoule from the inserted ampoule storing tool

is formed in the upper housing pipe.

10. The glove box according to claim 6, wherein

a pass box is provided to the putting-in/out work space section,

the pass box has an airtight operation port that opens outside, and has a back
surface in which a longitudinal groove portion is formed such that an ampoule storing
tool pulled up from the cryopreservation vessel by the automatic handling robot is set
along the longitudinal groove portion, and

a takeoff port for taking out an ampoule from the inserted ampoule storing tool

is formed in the longitudinal groove portion.
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42 11. The glove box according to claim 9 or claim 10, wherein the pass box
is made of a transparent material, and the inside of the pass box is filled with
a dry gas. 5 12. The glove box according to claim 9 or claim 10, wherein a
bar-code is put on the ampoule, and thgampoule of the ampoule storing tool
taken out by the automatic handling robot is identified on the basis of
iddhtificatiolf HRRRGEAEAIGRBINFAHBh OttREIBalleddert® 13. The glove box

according to claim 3, wherein a tube line for supplying a liquefied gas to the.
cryopreseRAtion RRCSEMEC Sl BT AHY WK el A ALUS ShHB g e

hoM§iQ%§§cti8n and the cryopreservation vessel, and one end of the tube
. Tifledwith a dry ggs. . .

line extends toa™bottom portion of the cryopreservation vessel 15 and the
other end is connected to a liquefied gas supplier.

12. The glove box according to claim 9 or claim 10, wherein
a bar-code is put on the ampoule, and the ampoule of the ampoule storing tool
taken out by the automatic handling robot is identified on the basis of identification

management information of the bar-code.

13. The glove box according to claim 3, wherein

a tube line for supplying a liquefied gas to the cryopreservation vessel is
provided, and

the tube line passes through the housing section and the cryopreservation vessel,
and one end of the tube line extends to a bottom portion of the cryopreservation vessel

and the other end is connected to a liquefied gas supplier.



