1 DESCRI PTI ON CRYOPRESERVATI ON DEVI CE 5TECHNI CAL FI ELD [ 0001]

The present invention relates to a glove box (i.e. a cryopreservation
devi ce) that houses a cryopreservation vessel, and particularly to a
gl ove box that is configured to be capable of preventing frost
formation onto the anpoul es or the |ike when anmpoul es 10housed in the
cryopreservation vessel are taken in and out. Priorities are

cl ai med on Japanese Patent Appli capE9nrierior008-009393 filed on
January 18, 2008 and Japanese Patent Application No. 2008-268768
filed on Cctober 17, 2008 in Japan, the contents of which are

i ncorporated herein by reference. 15BACKGROUND ART [0002] As a nethod

for sinply storing bioIogicabR§@@@Eg%§§gfﬂnéimﬁﬁghnatozoa, enbryo,
e or

and cells of experinental aninmal's us devel opnent of new
medi ci nes or nedical basic research, a cryopreservation nmethod is
generally used. In particular, a 20cryopreservation nethod using

|l i quefigd nitrogen is considered of nobst stably storing
bi ol ogital sanples for a |ong perkgﬁgﬁg%geﬁgtﬁroadly used. [0003]
In this cryopreﬁﬁrvation nmet hod, biological sanples are stored in
anpoul es, and t Ogﬂpoules are stored in anpoule storing tools, to be

frozen-stored in_a 25cryopreservation vessel. At the time of putting
an anpoul e i nt o Bie REgREnigAVeNKen relates to a glove box (i.e. a cryopreservation device) that

houses a cryopreservation vessel, and particularly 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.
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.

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 generally used. In particular, a
20 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

25  cryopreservation vessel. At the time of putting an ampoule into or out of the



2 cryopreservation vessel, the anpoul e and the anpoul e storing tool
are exposed to the atnosphere, and noi sture adheres to the anpoul e,
the anpoul e storing tool, the cryopreservation vessel, and the |ike
as frost. Further, when the anpoule is stored in the anpoule storing
tool or when the anmpoule storing tool is stored in the
cryopreservation 5vessel, the storing rk is difficult due to frost

adhering t@rytagregl@pﬂﬁjntvegéepﬂlet oam@ak& ShphuleNebrin@Qbol lakk &B%d‘%@&%s
[ 0004] A managenent co is put on each of the anpou es

housed in tatﬁ%s?l'iéf@ Rh& ﬁﬁ)’is‘ﬁﬁ% 'a@lﬂ:réé%§ 8R! ampoRlcMBB %91?0151@ ?togﬂ%) E)g G Wen

frost adheres to an anpoule, it 10is difficult to rea managemnent

code addr €28/ pregé}vént& veskel, %‘?t%ﬂﬁ%gﬁeﬂw OPurﬁl’erbRA{i'l%ttl HeAHS V\Ele is ?tored in the

mal functi on a rea sensor eover,
adheres to F t he at her adheres thereto at .the
same tine, ?‘R a'@ggtgt{ o rer(]:ecr)l ﬁ % am%out ngﬁlp elh‘% SORSdR fh§ Cryopreservation
Convent Lonal | y, n ord r.to eI| ke fr st adher.in oul es
and arrp%ul ées§¥loﬁhf3ﬁ B T 1S|dffﬁﬁ'§§ ‘!?etg %‘%@rt? bege %B%do%‘ggtamglée
each time of EUttL -|n/out Further, since frost adhering to
anpoul es af@"BHPOUINSOYESRIRg t ool s are accurmul ated as frost or ice
particles in the cq¥opreservat|on vessel each tine of putting-in/out,
in the case of Inating those, it has been necessary to
periodically do 2050 cal |l ed mai ntenance that, after stored sanples
such as the anpoﬁm‘@gagﬁmeﬁlh@dcwmpegmﬁéﬁhwm@s ébusedén tioved, t he
liquid nitrogen in the vessel is renoved and the inside of the vesse
is dried. FyOP@dervation vessel, to mbnagt Heramponles.heWhers frosthadlicges to an ampoule, it
identification of an anpoul e storing tool or an 25anpoule is
per for b@d Byifficsited readthkintamagdntsnt oddeadd@sed ah e, suttherof teangpdakethat he
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,

15  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

20  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

25  ampoule is performed by visual confirmation of an operator, there have been the



3 problens of confusion, mssing, and the |like of ampoul es due to
adhesi on of frost. [0007] As a conventional technology wth
respect to a glove box, there are the follow ng technol ogi es for
exanpl e. 5[ Patent Docunent 1] Japanese Unexam ned Patent Application,
First Publication No. Hei 8-192363 [Patent Docunent 2] Japanese

Pat ent No. 2,801, 809 [Patent Docunent Japanese Patent No.

3, 135, 034 problems of confubibRiSiMdindA64 R Mie 81 anl FRARERE 1 NBXAM BEght 1 11ty
Model Application, First 10 Publication No. Hei 5-49294

[ Pat ent Docunentoganapanese Unexam ned Patent Application, First
Publ i cati on No. I "1- 200157 [ Pat ent Docunent 6] Japanese

Unexam ned Pat en pcati First .Publicatio . 02-282712 15
DI SCLOSURE OF |®EW®&@%EEW§H°F%‘% r%iﬁ‘f’ﬁ)& aé&‘%&"’ﬁﬁ%ﬁﬁ [ 0008]
Accordingl¥ lit i S .an OQ%Sct of the present invention to provide a

gl ove box tHHO¥EREofqelss “p8EPBt e to restrain frost fromadhering
to thosg and t he crﬁo reservg&gon vgﬁsel at the tinme of putting an

anpoul e and an akphl Romspt Hyapagte Ynaxgmipsd Patent 4ppligation, First Publication

cryopreservation vessel, which does not cause confusing, mssing, and
the like oNoaHpul¥S803 Further, it is another object of the present

invention to provide a cryopreservation vessel suitable for such a
gl ove box. [Patent Document 2] Japanese Patent No. 2,801,809

[Patent Document 3] Japanese Patent No. 3,135,034
[Patent Document 4] Japanese Unexamined Utility Model Application, First
10 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
15
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
20  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.

25



4 MEANS TO SOLVE THE PROBLEMS [0009] In order to solve such a

probl em a cryopreservation vessel according to a first aspect of the
present invention 5 includes a vessel body which holds a

| ow-t enperature |iquefied gas; a cap which closes an opening section
of the vessel body and has a plurality %f t hrough holes that are
formed so as to pass through in a verti di rection; and anpoul e
storing tools which are hoggggNgq(ﬁ§og@EQQEqﬂthLQM@ass t hrough the
t hrough hol es of the cap, wherein the anpoule storing tools are each
conprised of a sgypgert pillar and a plurality of anpoule storing
sections 10which are equi pped with the support pillar so as to be
arrayed in a verili e support pillar. [0010]

In the first asp%“%&&tgkﬁgg&kg %M&ﬂventlon |t is preferable that
the cryopreservation vess t ubes whi ch be

c T ? 8¢l ac rldnc éjdﬁ ta %tzt
inserted into the“PRPGHGH lfgﬁfﬁ %lsa gRrCing &0 & Bt 23R I}’?ptr‘f‘fgmé%%‘ﬂf"é
t t | h ble t th h th heat h
Cubes. “ina BEUERLE AFRHyPO 3¥ B ol e Sriamrantiie TR eroEavdiap i ke

t he sheat h tubes. In other words, it_is preferable that the
cryopr eser $APPEINSestion ofthe vstel hedyt diiea plurality aktrweh Beles that ase famad
invention include a vessel body which holds a | owtenperature

201 i quef i edO @ule;pags thepyginii L Yeriagad disertian; angd @mipage sweing tplsofhichhere\hewsed|
body and has a plurality of through holes that are fornmed so as to
pass t hr oughad to bg ablerte pasalthrdighabe thoonghdiotea toh thewhie svhetin the ampoula sering d
into the through holes of the cap; and anpoul e storing tools which

ar e housedt®is @s edoh compealbideoftaaupasipillhimaad glphirkigy shaapduld ubas: scedw@kei n
a plurality of gas perneable holes are formed in each of the sheath

t ubes, 1and whivk aasgpipped Aesitted supgort PlassBds@0 BaGiltayea DS & aeh] Afredion of
support pillar and a plurality of anpoul e storing

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
15  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
20 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

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



5 sections which are equi pped 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 present invention includes a
5housi ng section which houses the cryopreservation vessel; and a
putting-in/out work space section which is provided so as to be
comuni cated with an upper portion of tthe housing section, wherein

the putti ngecitiaﬁmﬁicﬂ\%léqﬁi? Rk s@potSilldrah PR R AHaYedih 3ivVRRal T OM
outside, and is filled w a dry gas to be at positive pressure, and

a pUtti”9'hﬂ&ﬁHLo%@&%g@&ﬁgﬁﬁmﬁ”P0U|e storing tool of the

cryopreservation vess used in the housing 10section is perforned

i nsi de the puttuﬁglﬁn/out wor k space section. [0012] In the

gl ove box according'to the second aspect of the present invention, it
as_exhaust port

[
is preferable that. a equi E with a back-flo
prevent i on mechahESHE BP% APIHER 38 G0 GOReabY TePis Al ORS¢ he
putting-inéout wor k space sectjon, and anpoul e 15exit/entrance hoxes
be prov? deBOYSHESeGHN Vﬁ?fﬂ hoyises 18¢ CHYRRICHEALPR yesSele fRdhputfingyiiut wor
Further, in the %Iove_box according to the second aspect of the
present i nRA[E FSHON phichds prprided shisdo pegemmupissied with an Heres postign of the
measuring a dew point in the putting-in/out work space section be
provi ded, heusing sgetipngybersinghe puttieginyam worhspeee scappl is egnspaggnily yiaible
20for lowering the dew point in the space section into the
put ti ng- i nfromtoumidek amhiadided mithiaghy gas to he atasigivepesaire avdh petingdi/oEt ed
by the dew point neter shows a predeterm ned val ue or nore, be
provi ded. WOk} an ampoule storing toBlufttieedryopresetvadoy veswel hbosed acthe hdashg: t 0
t he second aspect of the present invention, 25it is preferable that
an aut oorat etib@igeifogndddhalc theitiigPublisydip spacs p&tibil ed anpoul e
[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
15  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
20 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,

25  itis preferable that an automatic handling robot, which pulls up a specified ampoule



6 storing tool fromthe cryopreservation vessel, and next pushes the
speci fied anmpoul e storing tool, be provided at a ceiling portion of
the putting-in/out work space section. [0015] Further, in the glove
box according to the second aspect of the present invention, 5it is
preferable that the automatic handlingﬁgobot operate by three-axial
control on the basis of instructions on"a position of a specified
anpoul e st Q. [ f ]

apoUl & ot oy Hg e E B T R S RO e Ra kB PRae
t he second f r .l nvent | 1L referabl e .t hat

t he autonaf@gﬂggﬁéﬁfﬁgnﬁ% 3¥§§gh@%ﬁF§§£%H§fPﬁggéayﬁ%gﬁfkﬁgd%ﬁsgﬁh t he
gri pper head tra%)hﬂin three-axis directions to nove to a position of
a specified anpoule"storing tool, pull up the anpoul e storing tool
until a specifie oule is exposed, .fromthe cryopreservation )
Vessel - and: noxt - BIER D 1 s EtF socorupd Bgh Bord 4867 51 e eRar imention,
the gl ove box according to the second aspect of the present

i nvent i on, 151§ Preferghleiatthe peompli hapdlingrobefpperste by hisedsinl eentiohan the
putting-in/out work space section, the pass box have an airtight

oper ati on Pt oftihRgrchpBsPe aqgsision el a spedifted gaparie siopeg toebansi appspiopef an
into which an anpoul e storing tool pulled up fromthe

cryopr eser vapdwa stpesdse thelmynpohls stagingheali ¢ handl i ng robot is inserted,
and a takeoff port for taking out an anpoule 20fromthe inserted
anpoul e storing #06b6] be forned in the upper housing pipe. [0018]
Further, in the glove box according to the second aspect of the
present inventi OFuyrthiet, i the gloet ®babdcerdifeato tie assl H3pect BEhP hevdeid @thehfon,
the putting-in/out work space section, the pass box have an airtight
oper at ii®n RQg prefchatic BREAS aRbinglidifindRNob&R eﬁu?@@d(wﬁhlﬁfgﬁﬁ&r hBad2 Y heE h
a |l ongitudi nal groove portion is fornmed such that an anpoul e storing

t ool pul | edripder 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]

15 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

20  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

25  which alongitudinal groove portion is formed such that an ampoule storing tool pulled



up fromthe cryopreservation vessel by the automatic handling robot
be set along the |ongitudinal groove portion, and a takeoff port for
taki ng out an anpoule fromthe inserted anpoul e storing tool be
formed in the | ongitudinal groove portion. [0019] 5Further, in the

gl ove box according to the second aspeq} of the present invention, it
is preferable that the pass box be made of a transparent material,

and the ingj 88mahe El@@p@&?@dtigﬁ)@eﬁa Hé,," thd & M’ﬁﬁcthaﬂd%{gyroggt%e set along the
Further, in the glove box according to t%e second aspect of the
present in [ [ ref - he
rpoul e, o eldout BoBbf Rl EoiBh 1 oBhe S34R aloltnelut s,
the automatic, handilnd £.oB9t.Be 4, dentd fied AR phe basis.of

i dentificatron ma agemen{ 5T or Maticon” of 'se %ar -gc%od’g.poftt%ZO]
Further, in theo[ﬂbp%\ﬁe box according to the second aspect of the
present invention, 't is preferable that a tube line for supplying a
| i quefied gas to_the cr%opreservati on vessel 15be provided, and the

tube lihe pass tFH&&GH BR8N HeX ?@Ogdé‘b&tpé?? serendaseect PGP Pees et iryentén.
vessel, and one end of the tube |line extend to a bottom portion of
t he cryopr &deproiRrablntheidbepass hebe madofidranspiaenh magesigh aed g insilepf the
| i quefied gas supplier. EFFECT OF THE | NVENTI ON 20[ 0021]
Accor di ng p#s bbebpiiberbwith p diyegasi on, since the putting-in/out work
space section is filled with a dry gas, the inside of the
putting-in/out vdrtes pabe gheebooaccortingie theesptoridmspect ofythe pees@nt invention,
Further, it is possible to restrain frost fromadhering to those and
t he cryopr k$eprefetabiothmeszelcodd bet pue of tHERnpbulp Liridi thgarBpoud@fakid Empoule an
anpoul e storing tool 25into and out of a cryopreservation vessel.
Ther ef gy e, stbfingd ®oP@R&H dit By R ARt hRRIFINGHBot 8e identified on the basis of
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
15  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
20 [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
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



readi ng of sanpl e nmanagenent codes addressed on the surface of an
anpoul e, and reduce the frequency of maintenances for the
cryopreservation vessel. [0022] Moreover, since the putting-in/out
wor k space section is filled with a dry gas to 5be at positive
pressure, the atnosphere is prevented Lgon1invading, and the

at nosphere contai ning dust, bacteria, ruses, and the like, and

exhal ed ai feqlhedr YO naRt R obal DRI Airfdle bUiBle and

putting-in/out “work 'space section. Furt e putting-1n/out work
space sect| C i e : ate, which
makes it pgggﬁﬂﬁgﬁ?@“%?ié%%%nggﬁﬁéﬁﬁﬁgkﬁ%ﬂﬂgS%g%%ou 3%#'10[0023]

Furt her, since t@ﬁ%gunidity in the putting-in/out work space section
is nonitored by w point meter, and a dry gas is introduced into
the putting-in/aoyt work .space section in the case where a.de oi nt
1sen " tho s nei duowEYer R e PGS Bt obReCRate B OUE SRR DRy
kept in_a dry state, which nakes it possible to certainly prevent
front 15f oPHEtACSIHYC Prsepug, the atmospherg iy preysniggl fom inyadige.cind tisompsphgsi ch
the automatic handling robot is installed at the ceiling portion of

t he putti néantiniggdusidhaetesipadaiseseand thp like,rangd gxhsdpdinif @ wagker are restrained
automatically performthe work that a specified anpoul e storing tool
is pulled frpmfmigingtihie tROpytRmpInéRE Motk space scesee| Furthet, tha paitipgdn/eut work
stored in the anpoule storing tool is exposed fromthe

cryopr eser y@té saetiviessdie kepuintahtey staietand a clpas state] which mekés icpesibleftocar ry
out taking-out and reception of a specified anpoule fromthe

Cryopr eser piv¢mBomaairlion pOMAuleEUr t her, according to the gl ove box
in which the pass box is provided to the 25putting-in/out wrk space
sectiopy and theperyoul e storing tools are brought into the pass

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

15  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

20  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

25  putting-infout work space section, and the ampoule storing tools are brought into the pass



9 box, it is possible to performtaking-out and receiving works for
anpoul es and the |ike w thout wearing gloves, which inproves the work
efficiency. [0026] Moreover, provided that a bar-code is put on each
anpoul e, and an operation of 5the automatic handling robot is
controlled on the basis of identification managenent information of
the bar-code, it is possible for the aut omat i ¢ handl i ng robot to take

out a targ j § ; ' el ,
o | ooat e Phe AP ger Srpean Rkl B LSRR KRR TSRS In fEIRE
Further, sj b b i : -.code of the anpoul e
with a bary@gﬁg“%%g%%ggﬁ%’?h%ﬁ%@?%ﬁ?ﬂgégﬁggulggﬁghpoules are not

confused in 10a3§ ﬁﬁse, whi ch nakes it possible to certainly put
i n/out each anp Pe. [ 0027] By use of a cryopreservation vessel

including a vessel body, a.c mh%ch | oses an openi section of the
vessel body,  andPiOVF AVESD e taregde,f DEGrLIGH PREPIS 2AF &0 PeFHE, of
and anpoul e storing tools which are housed so as to_be able to pass
t hr ough® t hihie ABIORRHC hapiling fRbok ifsapirlledog thepsis 9f Idsngigaion mppaggment
plurality of anpoule storing sections, the nunber of times of taking
out anpoul ¥orgiaHen of the Rarodedt is aagsdile B3 thequtdieatis hardlipg reffot tthieke out a
cryopreservation vessel is greatly decreased in the putting-in/out
wor k. Fur t taeget ampaiegyrifigoohzem thedupdpmesetviator veseplan dycasfthd tagget ampoule
formati ons onto the anpoul es and the |ike. 20BRI EF DESCRI PTI ON OF THE
DRAW NGS [ &x0R8{akeoff port of th¢ pass box.s Fmthentineeeit Sqlossitit karebd thelbadeaigrodm
showi ng an exanple of a glove box of the present invention.
Fig. 2 is thestipetBivit Cpsedsesder enidbnttl @graaiposRowhigla nrexa dphfasedfin
an anpoul e 25exit/entrance box in the glove box of the present
I nvent k®N. anyl&se, which makes it possible to certainly put in/out each 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
15  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.

20 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

25  exit/entrance box in the glove box of the present invention.



Fig. 3 is a schematic bl ock diagram show ng an exanple of dry gas
supply equi pnent in the glove box of the present invention. Fig. 4 is
a schematic perspective view showi ng an exanple of a

cryopreservation vessel, which is partially cut out, in the glove box
of the present 5invention. Fi g. is a schematic bl ock diagram
show ng an exanpl e of equi pnent for suﬁglying a lowtenperature

liquefied gas twlghfls%rwaﬁm%ﬁaeﬁtdﬁa%wmﬁg RBIEQYPRYpAl the

present invention a st enat C Cros onal
di agram sh n f eath tubes in the glove
box of thegéﬁ{)Yl @ggﬁtm% ent‘a:%)S%Ofﬁle%%geﬂ%eM@pl S a schematic

expl anat ory di agg.am sho oule storing tool in
t he gl ove box 019IE ltg‘rr?'elsﬁrs\é\féeer%tnclpﬁl\'?g%ctm%Vlew Showmg eéam%l g a schematic

pl an vi ew showi ng an exa ve box. equi pped w r obot of
e o1 coenERoREAY R Ve eaRrichs FuluRiy it BRESSer Sifesiihg. an
exanpl e_of . the glove box equipped with the robot of the present

i nvention. IDVeNon. fi g 10 js a schematic bl ock di agram showi ng an
exanpl e of the structure of the robot in the present invention.

Fig. 11 is a schégalis@ sehaeatigiblagk spgyanhghosnes mxaéwé@rﬂfleamamemrfer gI ove
box 20equi pped with the robot of the present invention. Fig.

12 is a schepphtinga lovoteknpdiatige Hguedind ghvrg terereopaenshation vessgarsthe lgtve box

t he present invention. Fig. 13 is a schematic plan view

show ng anof the presxaiimplestiof. t he gl ove box equi pped with the robot of
the present invention. 25Fig. 14 is a schematic bl ock di agram show ng
anot her exanpl e Bif. 6 ke spRSSatio@xoss dektibml Uhagrapt @oeiiig dnekemple®fia cap and
DESCRI PTI ON OF THE REFERENCE SYMBOLS

10 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.
15 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
20  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.

25 Fig. 14 is a schematic block diagram showing another example of the pass box



[ 0029] 51d ove box | aHousing section | bPutting-in/out work space
section 2Cryopreservati on vessel 7Exhaust port 108Vessel body 9Cap
10Anpoul e storing tool 1l1Sheath tube 20Support pillar 1523Anmpoul e
storing section 27Dew poi nt nmeter 31Li quefied gas supply pipe
32Anpoul e exit/entrance box 41Li quefi ecE gas supply source 2058G i pper
head 71Pass box 1

in the present invention.

DESCRIPTION OF THE REFERENCE SYMBOLS

[0029]
5 1 Glove box

la Housing section
1b 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 section
27 Dew point meter
31 Liquetied gas supply pipe
32 Ampoule exit/entrance box
41 Liquefied gas supply source
20 58 Gripper head
71 Pass box
72 Operation port
76 Upper housing pipe
77 Takeoff port

25 79 Bar-code reader



720peration port 76Upper housing pipe 77Takeoff port 2579Bar-code
reader 12 82Cl anp BEST MODE FOR CARRYI NG QUT THE | NVENTI ON [ 0030]
S5Herei nafter, an enbodi nent of the present invention will be
described with reference to Figs. 1 to 7. (d ove Box) Fig. 1
is a schematic bl ock diagram showi ng an_exanple of a glove box 1 of

t he present invention. The gl ove box 112n this exanple is a

rect angul ar par eIthﬁﬁg box 10 whose outside dinension is
approximately 2,000 mm high, 1,000 mm w de, and 1, 000 mm deep. [0031]
This glove box 1 is in a vertical direction divided into two with a
partition board lc, that is conprised of a putting-in/out wrk space

section (hereinafter r ion) Ib in the
upper portion and a ﬁﬁméﬁm%}%@éﬁ%ﬁméﬁﬁﬁﬁﬁn The

si zes and shapes B t he housing section |la and the work space section
| b are respectiﬁ@ lcubes of approximately 1,000 mm on a side.

5 Hereinafter, an embodiment of the present invention will be described with
reference to Figs. 1 to 7.
(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
10 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
15  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 la 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 la, and a
20  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

25  laby opening and closing a door 3 formed on one side surface of the housing section 1a.



[ 0032] A cryopreservation vessel 2 can be housed in the housing
section la, and a 20circular through hole is fornmed in the center of
the partition board |Ic, and the glove box 1 is configured to be
capabl e of approaching the opening portion of the cryopreservation
vessel 2 in the housing section la via_the through hole fromthe work
space section | b. [0033] The cryopreseﬁ@ation vessel 2 can be taken

into and o, k6 RS &§§%% s@%ﬁa%gﬁﬁé{ 2R mginﬁlsgﬁiioﬂgg?a]cﬁse

door 3 forned on &rie side sur ousi ng section

openi ng poption of fhe..cr reservati.on vessel 2 built in the_housing

section | a{ ggoélé g)l%aﬁ‘léeSec\/vct:)lgllk)hgs) Boa%eecoén ec m|1Cc§1nedl Vgﬁ[ tge l\)’vé)rkcS Ar Sr?f’@%q Q)d ar\}MCP# i

t he wor k sga t.ion ossiblﬁ}toht ke into and out an
Hroygeh h

ce.se | b nd it i

ampoul e st BIPRY 5B VA BA g PrimegpBalongE s DALl o
exi t/entrance b%ﬁﬁf 32 are fornmed in the outer wall surfaces of the
housi ng section 4] The anpoul e exit/entrance boxes 32 are
for tengorarily housi ng anpoul es taken oqut of the cryopreservation
vessel 2 or anpodmBUle exifentiasershaxes 32 g doraied ipihe vatey well swrfagesefdhe 2
and the anpoul e exit/entrance boxes 32 are conmmuni cated w th openings
| d 10f or mebousingtspesiopdet i ti on board Ic (refer to Fig. 2). [0035]
Fig. 2 shows an exanple of the anpoul e exit/entrance box 32. The
anpoul e exi t/ entTrerowobkess/cBRarae botas Gataexifot @niperapitohduding aimpoelds akel vy
beneath the partition board Ic at positions corresponding to the four
cor ners of otthé thpatydpiéservatimavedsdl @ or smpadesto bs koused hibhe otyodregereationul ar
vessel body 8 of the cryopreservation vessel 2.

vessel 2, and the ampoule exit/entrance boxes 32 are communicated with openings 1d

10 formed in the partition board lc (refer to Fig. 2).

[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
lc at positions corresponding to the four corners of the partition board 1c, so as to skirt

15  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.

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

25  board lc is closed to be airtight with the lid 32a. With such a structure, the external air



The ampoul e exit/entrance box 32 is an usual drawer with a lid 32a,
and an opening 32b for dropping an anpoule 25 into the box is forned
inthe lid 32a. This opening 32b is to be communicated with the
opening Id forned in the partition board Ic at the time of pushing in
t he ampoul e exit/entrance box 32. 20[08?6] When t he anpoul e
exit/entrance box 32 is pushed into the“back, the opening portion

formed in [he.Rufe8TroWfnkadhg thB SnshRUF ROV GRS é[cg RediiBn i/lﬁ ifAR5Qnde i,

airtight wth a front plate 32c of the anpoul e exit/entrance box 32.

Furt her, mﬂﬁ@OEQ&h%quy&ﬁéﬁ?%&égg;rance box 32 is drawn out to the

front side, the opéning i in the partition 25board Ic is

cl osed to be airmbgﬂt with the lid 32a. Wth such a structure, the
external air 14 717S prevented frominvading the inside of the work
space section | h.in accordance with a tjme of .taking jn or _qut an
ampoul o [0037] HRG Ol SRacE Sean b Fogred B sayers Fasrrpher B RPAenS
periphery wth transparent 5plates conprised of glass or_acrylic
resin, hapleies E%‘HP‘?S@’E P& 8lagsPrfer g frehy: andhie coniigyagd ty be samablerAf vipuallinor k
in the work space section |Ib fromthe outside. For exanple, the front
surface aneenfh@ingct workjighesyark spass sestion e frgpythe ayside & ekampleshar e
covered with acrylic resin plates or the like. Further, the acrylic
resin pl at Eenicotfeds ang therhwtlpside phréaces ajfthe Werkwpade sepmod bsetovered Mithnay
be doubled to have thermal insulating properties, to 10prevent dew
condensat i ewylanatsihipbsds of drerfildei o Rurdirer,ttheeacpylicaesis plafea cowering thichyeerighery lof ¢
resin plates. [0038] On the three surfaces of the front
surface, othe vairkepapt edceion &indhay e dogiiabiothavsiheenad indtiatingropditied, & t he
transparent plates covering the work space section |Ib, round-shaped

15 gl oy® npienért @gw epRIhiEioR @Ad frod SorthaBbR oh R tr bt fic¥oMhes®dlid fin
each surface. dove nounting franes 5 nmade of rubber are nounted to

the openingaRertions 4, and gloves 6 made of rubber are nounted to
t he gl ove nounting franmes 5.

[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
15  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
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.
[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

25  inside of the work space section 1b from the three directions. Therefore, even when



The opening portions 4 are provided at positions of 1,300 to 1,400 mm
fromthe floor in order for an operator in a standing operating state
to be able to smoothly perform 20putting-in/out works in the gl oves

6. Note that Fig. 1 shows a state in which the gloves 6 are nounted
to the opening portions 4 fornmed in the_one side plate surface.

[ 0039] Due to the fact that the gl oves 6 are provided in the
above-descy.i . r ﬁ%gl . 1.0 , 1t is
possi bl e t%ﬁ]%gfri? %t%%?ﬁéb%«ﬁs@é@%%@gé@?%ﬁpﬁg |g§§)?ﬁ ndgfﬂl]%ohe wor k
space sect] fr.om r. i tions. Therefore, eve en 5
anpoul o st SRSt EAPEMGH 2 NG o IR oD Bea PR B YoV s ef o
of the crygpreservation.vessel 2 it i.s possible to easily perform
putting-i nﬁ’g&f°"ﬁi;¥%§“‘8 ¥ ogfhettﬂged\“&fgg 6 forned in one of the

t hree surfaces.k[[jg 0] 5An exhaust port 7 is formed in the ceiling
wal | of the wor ce section | b, and a back-fl ow prevention
mechanismor a filter (not _shown) is nounted thereto, to prevent dust
i n the At nospherd" GRS PAL {d$ Fgmeh i theegilingwalbokibe odnspres sepigpuity and
Further, as shown in Fig. 3, a dew point sensor 26 is nmounted in the
wor k spacea b@pketaw pigvernsion mckangsamopolilinr (8einBewn)ie mogntedtherets i prevent
noi sture content in the anbient gas in the work space section |Ib, and
a signal fdwgntheadwaphpod fromsendog tRowork spacssetiontldd t o a dew poi nt
nmeter 27, and a dew point in the work space section Ib is cal cul ated
on the basis of [A04tBasured npi sture content by the dew point neter
27. [0042] 15In the dew point neter 27, a dew point in the work space
section |b is sefturihér, aghan@en Fip. 3 50devOpoifthiendor B@isfisundameavorRBghct he
systemis configured such that, when a dew point cal cul ated by the
dew poignt $RHST 1R 7 This dWEpSiftscARV20 R 1B ime@Surd® kistiite Béiferfl @Sthk Smbient
supplied into the work space section |b froma dry gas supply tube

28. 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]

15 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

20  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.

25 A low-temperature liquefied gas branched to flow from the liquefied gas supply



One end of the dry gas supply tube 28 opens into the work space
section | b, and 20t he other end thereof is connected to a |iquefied
gas supply tube 31 which will be described later, via a flow

regul ating valve 29 and an evaporator 30. [0043] The fl ow
regul ati ng valve 29 controls a fIOM/raHgEof the dry gas on the basis
of a control signal fromthe dew point ter 27. 25A | owtenperature

liquefied gag 3@3@%B§rﬁgﬁg¥ftﬂe%a%&% ide ﬂeiaodf?g%s‘r?gmgﬁssﬂo%upagé % co ﬁlfggvbe

31 is evaporate aporator 30 to be a y gas, and its

i the way FRASRCRIGh RN OB ABNEER bt BBkl Sl

shown in Fig. 4’05&@ cryopreservation vessel 2 is schematically
conpri sed of thé: essel body 8, a cap 9, the anpoule storing tools
10, and shﬁgﬁh t ubes. 1%, Tge cryopreservation vessel 2 has a double
structure FIPRRIESEYAUSR VFHifdr vessel 12 and an outer vessel 13 nade of
stainless steel or the like, and is a vacuumthermal insulating

vessel ?n which @S §epyefigednbe pyopisiaratipayesr! A sehemnatipadly semppised of
vessel 13 is vacuum 10[0045] A perforated plate 14 is nounted in the
vi ci nity othetveesehlady $an panr 9-itesrarerouleoringrieels Jagwd shepth tybestHe dhge
body 8, and the inner vessel 12 is to be filled close to the
per f or at edcyybpreserdationivessela? hasww-doablp eiradtune dorinied wé hi Balegeaesset U2 indoan
i quefied nitrogen. The opening dianeter of the opening section of
t he i nner vesseassel 23 nedealieaislessgitdel yr thertikd, and k5t vaamn Hermaliesulating
di aneter of the body portion of the inner vessel 12, and the inner
vessel 12 wé&sélon mbithiadap batween halihed viveelSRlans shepruter YBREEL3 is vacuum.,

10 [0045]

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

15  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

20  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.

25 [0047]



[ 0046] Further, as shown in Fig. 5, a liquefied gas supply
tube 31 for supplying or supplenenting a | owtenperature |iquefied
gas into the case body 8 is provided to the 20cryopreservation vessel
2. One end of the liquefied gas supply tube 31 passes through the
side wall portion of the housing section |la of the glove box 1 and
the side wall portion of the case bodylé, to extend close to the

bot t om portion OPI/IoEelaﬁeri PAGH léﬁg?&ﬁ%orjﬁé’sefs ait?a%ggri H?ﬁé&@?oﬂﬁ'er eof is

connected to a liquefied gas supply sourc I'a ow regul ating

val ve 3la. 2 47 YA Moreover. a fluid.,level sensor 42
Sansing o [saRaty A gps 078 ERBr Brpentlt Bhe SRR dara oo

a tenperature sensor,43 sensing a tenperature of a,v phase in the
Vessel bodyRu" BFS Bt B Ve HodY 8 e RFGSRe myftiyesiel 5pdy HBf the
cryopreservati on vessel 2. tection signals fromthese sensors 42

43" are traRSRAPEIRERISE getshe?: | iRftRcHPRHepAS ram sy sensels d@ 4P1are fransgiid o
a point_of supply tinme and an ampunt supplied of a | owtenperature

li quefi®d fabe B@u@édgaﬁowple@owﬁ@ t1.t'; E0RjE0s 3 @Pinpefcpely tingodjan amount The
openi ng section of the inner vessel 12 of the vessel body 8 is

conf i gur edsupplipboicd lowetgmperatise iquebed ggsdabb bupphiediingd ths agisel bady B. t he
cap 9. As shown in Fig. 4, the cap 10 9 has a col umar shape whose
outer di aneter il904fiproxi mately the sane as the openi ng di aneter of

t he opening section of the inner vessel 12. As shown in Fig. 6, the
cap 9 is conpri sHe apbnidg séctishapihe inngpedssdddd o thtyessarbdde \sds cdifigietd 16,
and a thermal insulating body 17 made of a thermal insulating

material sveflo@d sals Wil dpanld afl doshbla Mithks &pel WeeRhow Qi ¥ e, &he ca
t hi ckness of approximately 200 to 300 mm that is high in 15thernma

i nsul aig ong gy { &JIABRGEShagdeQHEE outer diaméAed i@ bEFORHARSY theSamd & th&SFFRIE
300 to 500 insertion hoﬁ%s 18 g&?%fﬁg tﬁroﬂgﬁ t he ‘cap %nin its &

1 hness SRAEGLLON. 0, et ke SELEPL) SabONTERY 6 REp0A0
15 to 25 ”Haml%%[aﬁ’ QPaLk-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
15  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.
20 [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,

25  and the opening section thereof opens so as to be exposed on the upper side surface of



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 dianeter of 15 to 25 mm an

i nner dianeter of 13 to 23 nm and a length of 500 to 700 mm
approximately, and the bottom portion thereof reaches the perforated
pl ate 14, 25and the opening section t hdfeof opens so as to be exposed
on the uppgf (%g de surface of 18 the cap 9. Portions of the
sheat h t ubes touching the cap 9 are conprised of resin pipes and

| h f
P oy Chel 1 188 aﬁm&%ﬁ%ﬂﬁ%ﬁaﬁh?&”ﬂ@?&ﬂ& 58 B RiEe df&?ﬁﬂiﬁ"@?ﬁ

di t er.ne s 19 are fo t he her malls of
Cha S hent b arq BEEOEIowE: (e sg'ste Hrierlsgd BhseinBes Livb PR ftpy, Phtpe; o

sheat h tubﬁ 11 to the cap 9 is integrally nDunted to the top portlon
of the shedth tube 11, and the fixing claw is engaged with an 10
engaglng concaveﬁgortlon (not shown) fornmed in the upper edge (the
upper bdéard 15) Stlhe 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 pul | ed up atFurther, gdarge pimeer of sipall dipmgtenigastpeaneabisdwlas 19ty formged ool
10. [0052] 15(Anpoul e Storing Tool) The anpoul e storing tools
10 pass t htteygtiphenalavatte vathke ehemtinmbes iln a vertical direction in the
sheath tubes 11. As shown in Fig. 7, the anmpoule storing tool 10 is
conpri sed of a safiRdigtclgw (Hoashod®) Mrd@ingfthsimuhl telss] 19b @ed cap 8lisHitagtHity
alloy, or the like, a round-bar thernal insulating section 21

provi ded i thoufied UPRe kopSVitidrOdt (B shehtB nS3ePNOrd (ROBKink aawdd en@F&ﬁﬁﬂﬁ €n
portion 22 nounted to the upper portion of the thermal insu ating

secti ofg Zleng\?\lﬁﬂlg%oﬁﬂa% Bbriby (Iﬂft shdvl) ISHRERA Bre uBh@ R AMRAYpEr B 19)DF

sections 23 ich are arrayed mnth intervals in a vertlcal direction

of the suppQhifiseRidnlidle Blof tLQ , o fix the sheath tubd be OS(H rd‘ “@llié se¢th
PO, i Rheclthe

has a band shape whose hori zo Cross sectlona

It g vvle) ? anl Elﬁe‘d{hﬁlbeaf 1 O%Q%BFpulI%H (ap % 8¢ ISE(Ier?C !?mg &t ptﬁlmg uﬂ) h am%glﬂe tst%nﬁ fol
10.
[0052]
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 the like, a
round-bar thermal insulating section 21 provided in the upper portion of the support

20  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

25 curved to be a circular arc shape, and a guide pipe 24 is provided to the lower end part



19 thereof This guide pipe 24 is for preventing the anpoule storing
tool 10 fromgoing off fromthe cap 9 even when the anpoul e storing
tool 10 is pulled up to the anpoule storing section 23 on the

| ower nost end. Note that the guide pipe 24 is not necessarily

requi red. 5The thermal insulating sectign 21 is forned such that its
outer dianmeter is substantially the sarmg as the inner dianeter of the

sheath tubg.lbs 2 %@8% Eﬁ? %B, 18 fbp@rﬁ%ﬁtiné Eheaan}ﬁ%ﬁfei sﬁﬁfnﬁ(g{)ﬁlqﬁtﬁioﬁ‘g%dhz% off

substantially the sa e thitkness®™in a‘vertica Irec

the cap 9. fbA0ReL, 1@&%‘3.%h%ﬁg@mﬁoﬂ%“sg@%niﬁﬁ%ﬁﬁ% D8R8 d e %;S%B‘éﬁlg B0

such that its intéerior i etic resin a

fiber reinfor.ced,epaoxy resin nd.its ri pheral rtion i s forned of
aresin fog’fﬁugﬁg%loggleﬁoﬂ?r&% 'cﬂ@ rggfeﬁhﬁgl%ﬁﬁ“ $pe ?‘glsﬁf’b‘?FCF‘ﬁa‘?leer mal
i nsul ati on performance. As shown in Fig. 7, the support pillar 20 is

not | ocat etfYH®the central axis of the 15thermal insulating section,
and t he_support ﬁ%%lar 20 is provided to be continued to the side

portion’of the thrthemal nsypdng segtienel ip fpymed sughghaysts outer diammpigpis
anpoul e storing section 23 has a bottoned cylindrical cup shape in
whi ch one shstsalialyxbe samaysithhingershemeter af shepshedth guber L sandrtealength thereof
encapsul ated is held and housed, 20and is integrally provided with

t he si de pora vaticadfliredtion suppssritialy theasam2@s thehkeickneseimealegidahditdegon of
vertical direction of the anpoule storing section 23, are determ ned
so as to gdrenpPe a gap of approximately 5 to 10 nm between the top
portion of the anpoule 25 and the bottom portion of the anpoul e
storing section [@B854]her eabove when the anpoule 25 is stored in the
anpoul e storing section 23.

10 The 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

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 bottomed cylindrical cup shape in which
one ampoule 25 in which a sample to be frozen-stored is encapsulated is held and housed,

20  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.

25 [0056]



25[ 0056] 20 Further, the anpoule storing section 23 is configured
such that its outer dianeter is slightly smaller than the outer

di aneter of the thermal insulating section 21, and is nounted to the
support pillar 20 such that its central axis is substantially matched
to the central axis of the thermal insulating section 21. 5[0057]
Further, as shown in Fig. 4, a ring-shQBed gasket 33 conprised of a

cushi oni ng mat erglhes il 3% f‘ﬁ@&ggg"tﬁ’;‘ 23 ‘f?&%ighn%d GhohGHaiQ ohfé?iii‘:{%@%?

end portion of the vesse the cryopréservation vesse

and when t P%P%]@Y}ﬁ&ﬁﬁﬁp {h\z/u?‘hlieoomlte\ll %fa%:ecketr %)fé {h% élgq%ﬁjl?ﬁgglﬂtmag chrtleog) 2@ ,e %gl ned

position o ousi ng section g e I STPress af nst

the 10l ower surface of the.partition board Lc.. [0058] . en. the
cryopr eser PSPFIEH ?({/tgg Cil og Pflgar % ﬁ%%‘otﬂzi‘tﬁts tcﬁlgrahw gts [Sr‘f’{jgssf%ﬁlta]l% Hlafcg‘}/g]ioﬁge
door of the ho slnﬁ?ﬁeg%io Jdais o eneg to draw out a tray (not
shown) st of @2l #it Do BGEna] dnsulatipg 85tiPm2l-and the cryopreservati on
vessel 2 is placed on the tray to be pushed in the 15i nside thereof
When t he cryopré@@?ﬂation vessel 2 reaches the predeterm ned
position, the cryopreservation vessel 2 is to be fixed so as to be
slightly pulled %-}ﬂhﬁlﬁ és showarie big. dausinmehaperbgaghet Bé codBrised of @ wushioning
firmy contact with the |lower surface of the partition board Ic.

[ 0059] 20Amaghelwuch ms Fipyngelor ablepass fneadtto fg uppprend poition pf teivelssdl haly 8
pass through the peripheral edge of the cap 9 of the cryopreservation
vessel 2, afitle arygpesaremionivgssebl,\ned 3hen the popicsel vitiontvesseLp peougdrat kon
of the gas venting pipe 34, thereby, it is possible to extract a

| ow- t enper pledéternih&ligisitiod of 8 HoVapOsatien 14, fhd dackey 83 Sqredd@typathst them

the inside of the vessel body 8, to be capable of nmaintaining the
i nsi de;®f fher vieszebf Mo tiBion8baricbe at 25negative pressure.

[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

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 firmly contact with the lower surface of the partition
board lc.

[0059]

20 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, thereby, 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

25  negative pressure.



21 [0060] The inside of the inner vessel 12 of the vessel body 8 is
filled wth a |l owtenperature gas that sone of the |owtenperature

| i quefied gas is evaporated as descri bed above, and the

| owt enper at ure gas passes through the gas perneabl e holes 19 5of the
sheath tube 11 to reach the ampoul e stgring tool 10, to cool down the
anpoul e 25 held in the anpoul e storing fool 10, which is brought into
a frozen state. rggggy Thereby, it is possible to store the |large
nunber of anpoules 25 in a frozen state, to frozen-store them

Note that the ampoulgq2sr hoie: URSS ol A LS GMOREERRLNAN on vessel
2 is 10 generally an anpoule In & prlor-?rozen st at%e wever, the
anpoul e 25, ma h state

be an_a | e i n.anot her ..Lgfoglnthe
cryopr eser PAF TR e(/agtgg e??tgé{ﬁg%e H&g’fgg‘ﬁﬁ?%etr?tﬁr&lﬂ ,le% % LSYAPYURDEY of
t he anpoul es 2% can be 8 used in one cryopreservation vessel 2 as
conpar ed mﬁ?Sﬁﬂ Eﬁ’e"‘%f%% én &ﬁﬁ%ﬁ%{w%&%ﬁa%/a%ﬁs OrENEF sashrRgabigoles 19
nunber of appoules to be housed in each of the anpoule storing tools
10, t he® nufblBe shyrth ekl gfreach khempawe storinzdapldQ wcookaws thpamperie e
of the cryopreservation vessel 2 at the tinme of putting-in/out works
i s great | yheldér bggegoulasiosng nol hgysvhagivia braught ingvdmzayetatehat t he
frequency of frost formations onto the anpoul es is reduced. 20[ 0062]
(Usage of d ove BexdbyNeéktpostible taigagdholarge memptonfaniponled 2han fingzes siate, a
structure will be described. First, the inside of the inner vessel 12
of the vessdkodsodiord8them. filled close to the
Note that the ampoule 25 to be housed in the cryopreservation vessel 2 is
10 generally an ampoule in a prior-frozen state. However, the ampoule 25 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
15  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.
20 [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.

25 Next, the opening portion of the cryopreservation vessel 2 is closed with the cap



perforated plate 14 with a |lowtenperature |iquefied gas such as

| i quefied nitrogen. 25Next, the opening portion of the
cryopreservation vessel 2 is closed wwth the cap 22 9, and the
sheath tubes 11 are inserted into all the insertion holes 18 of the
cap 9. [0063] Next, a dry gas su%2 as a nitrogen gas is
introduced into the inside of the work“Space section |b fromthe dry

gas suppl y9%ﬁ%@h@§matﬁ\?\){1}l§§tllE{e(?ﬁs%l"[ﬁ@m'tcgacﬂ ge AS%OW,%S ge@ﬁe%ﬁ&“ on |b

to positive pressure y 0.1 to % t han t he” ext ernal
air pressure, vvhllgﬁ?j]pr events the external air from invading into the
gl ove box 1. [00 Exarrpl es of a nethod for supplying a dry
gas into the wor xﬁpagr

dry gas through fe: dryga%%uc af)%f]@mﬁ?lb%asé%mgrgﬁr%gggﬁ? &gdnsi‘%pcgtﬁ% d and
t hod f fied t

Frim v CApoHRBe) L Y TRl AR R BRAR o

is provided in the cap. 9 of the cryopreservatlon vessel 2, into the

wor k spaceS&HeR thi EP(’@I“"F(B‘PFGE}]T@ Vhichdt §iskpadyiOnl od %dra ﬂlﬁfa‘éf‘ém%égt i on

| b is exhausted fromthe exhaust port 7 as 15needed. Since the filter
and the ba@ksfurdwhigharevenisdhe erderna sirdran invadpg iiteltd glayebpe lexhaust
port 7, although the dry gas is made to flow fromthe inside of the
wor k space sectil®f64lb to the outside of the work space section |b,
the dry gas does not flow fromthe outside of the work space section
| b to the insi deEximpidseofamdthasifacepplyoty aodrylghs into theywodaspece 260idrelteby,
bringing about a state in which the inside of the work space section
| b is al waygldde bnethati fohsuppBingray/drg@ss thid@b@e dry gas supply pipe 28 as described
10 above, and a method for supplying a low-temperature liquefied 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
15 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.
20 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

25  exit/entrance box 32, to be carried into the work space section 1b. Next, an operator



In the case where the ampoule 25 is housed in the cryopreservation
vessel 2, the anpoule 25 in which a sanple to be frozen-stored is
encapsul ated is put into the anpoul e 25exit/entrance box 32, to be
carried into the work space section | b. Next, an operator 23 pulls
up the predeterm ned anpoul e storing tQol 10 fromthe
cryopreservation vessel 2 while insert?%g hi s/ her hands into the

gl oves 6, u@;uﬁéqgﬁghag&iﬁg arA%OE ég%rﬁ%ft Q"o il fie cb@%ﬂi@gm& n?‘veg{éh'be”

t he anpoul e exi't/ entrance box 'S ken out, oused in
anpoul e stQrin Lop 2 f.the prede i.ned anmpoul e.storjn ool
10 the angBiir BsEEFE bfhs ol S ReBSRER XM A QoFTBA Y BB aton
vessel 2. [,0067 The procedure, of a rk.for taking out the

nrmoul o 25 FrgopkSP fureedisteSrerge b6 2 5 Dl Badhpued etk o
a work for hou%in the anpoul e 25. [0068]. 10Here, provided that first
[ dent 1 cafPBANIE SdEeE facen 2&%%? gredgtermpncdsampeylesforiiedogld§pibe pmpeyly
put on the handle portions 22 which are exposed on the surface of the
cap 9 of tF’F@l'lP%?Bb@?iS\PéSWBIﬂEe%YQW?Sﬁlg’aEI@bY%Sei@-, or the sheath tubes
11 into which the anpoule storing tools 10 are inserted, the nunber
of the anpoul es ®861lo be housed in each of the anpoule storing tools
10 is set to 8, and second identification codes of A, B, C, and H
15are put on t heTlw ghtedanpd alvesk 2% takingies dermhipogledSdenm thet | s
possible to identify to manage one of the anpoul es 25 on the basis of
an identi f ciyapiesstvaribn ageakEis imerdaed to bkt offaovork ¥@Mplusing tha-afBipoule 25.
Further, it is possible to recognize the anpoule storing tool 10

whi ch stores theobegjget anmpoul e 25 fromthe outside of the
cryopreservation vessel 2. 20[0069] Then, for exanple, in the case

wher e e anpoul Berdpritdbilikh dhberirsdadtinktaldoats ERRRABPRN, 2MMDENd Qb are
"2-B" is taken out of the cryopreservation vessel, after the anpoule

storing t OQJsPécgvgg p%{fntﬂ% h%ﬁ(l){#dé‘lﬁ%ies'%ﬁﬂ{l H A€ 3k AR8 GPBE surface 'o?th@tt%]f b ;1

visual ly contirne e cryopreservation vess

0 P Rt TR BTN e F ATV
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

15  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.

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 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

25  sheath tube 11, and the ampoule 25 second from the top (the second identification code



24 "B") is taken out. The position to which the anpoul e storing tool
10 is pulled up in this case is naturally sufficient a position at
whi ch the anpoul e 25 second fromthe top can be taken out at a

maxi nrum and the third or | ower anpoules 25 are not exposed to the
external air in any case. 5Further, this is the same as in the case
wher e anot her one of the anpoul es 25 i§4nemdy stored in the enpty

anpoul e st %*){lﬂmﬁ&%dt?”Tﬁ%gé’s&iomg u%@?ffdér Sndhfl 48 ttﬁ@élﬂii?%l}llleﬁg@% this

In case th e anpoul e rops o e anpo

section 23 of .t he . ouyl.e stori. tool. .1 t he .agpoul e,25 stays in
The sheat nogb e i ATES Ge atoliih kMo Be oGuB IR R Fmibf VR o phe
anpoule 25 fromthe sheath tyhe 11 i ch doe t waste an, precious
aahl e e BSbE R and O AR pHEHE TS Haet GResened Rhtap 9
fromthe cryopreservation vessel 2 at the tinme of pulling up and

i nserting PHEMAWPOMNABYE¥6ring tool 10, it is possible to reduce the
consunption of a lowtenperature |iquefied gas. 15[0071

I n
the enbddi nent d@stier Bugisdksoraae as ffethe g i heerrnothst ey th‘]éf aymcate 26 dbe
11 has been shown. Meanwhile, in the present invention, the
enmbodi ment nerely stosed ingke erhpty smpaulh stotibgsettion 2hofi the smpade stoexciopt 1T or
the point that it is difficult to collect the anpoul e 25 which has
dropped off fronfd0HE anpoul e storing section 23 of the anpoul e
storing 20 tool 10, the sane advantageous effect as in the
above-descri bed rhadhieid ampouldzs dbpodNf6m the ampoule b Elion A3t ofgRes
w t hout saying that there is no di sadvantage even in the case of the

Cryopr eser Yiapb @ ste@asebl R, ke apoate 2sheyypel hekmaedum ot nd# ths cBRY it is
nount ed. [0072] 25Further, the shape of the anpoule storing section

23 of ihe poRMM @ cBlIQK HRAnIPRRle 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 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.

15 [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

20 tool 10, the same advantageous effect as in the above-described embodiment can be
obtained.

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

[0072]

25 Further, the shape of the ampoule storing section 23 of the ampoule storing tool



25 10 is not limted to the above-descri bed shape. For exanple, the
anpoul e storing section 23 of the anpoule storing tool 10 may be
configured such that two | ocking claw pieces are extended fromthe
both sides of the support pillar 20, and the anpoule 25 is taken to
be held with the two | ocking claw pieces. 5[00731 Her ei nafter,
anot her enbodi nent of the present i nverdtion will be described with

reference 4§;Rig ﬁmét?.ld E]cgth%%og%&%%ﬁ% %gge Vor A arhi0Mifie %ﬁﬁ?@v\%{?tﬁrpgg d

wi th Automatic Han e anp u'!e putting-1n an be
per o7 0 Bl PR Bo TR APRET] LOL B RS, A bR UGy
wth an auPSRETECHEKATRG PEBEY SNEa e frbod ailBrat bS fmnieHG Sobot
the vork BREBRIEIENTE B (HBRetherol Hecesa pai 1 of paral | el X axi S

rails 51, 51 is attached to the upper portion of the work space
section’l b as shi®Mlin Fig. 8. The X-axis rail 51 has a snooth

round- bar shape for exanple, and those are respectively disposed at
one end edge andHemmatigrnanothen dmberjmentaditiregpreseniofivention selil bé degonled| with
20A pair of X-axis trestles 52, 52 that each reciprocates the X-axis
rail 51 i sreferemtedd Figs. § tweldX-axis rails 51, 51. This X-axis trestle 52
is a hollow cylindrical menber, and the X-axis rail 51 passes through
t he hol | oM@ Embadiménttdfi & lovesBakeEduiygree ofith ZAancmitihdibding Robotpst | e 52
slides so as to reciprocate in the X-axis direction. [0075] 25Two

round- bar shapedThé augiotle pitthfz-inAut Fdrkan ak ba¥orined 3Gl eflhaimaang
bridged so as 26 to connect the pair of X-axis trestles 52, 52. One

Y- axi s16 r egpdr@iontbytRabs ﬂl@“gld%@@,aéu_@a&@gsé?ﬁi-Sagltd?ﬁatiX'o@éiaﬁoﬁl§’§ bR 0P O3 1S

anmopunted to the pair of Y-axis rails 53,
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 Ib.

15 [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.

20 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]

25 Two round-bar shaped Y-axis rails 53, 53 parallel to each other are bridged so as



[ 0076] The Y-axis trestle 54 is conprised of a pair of
sliding bodies 55, 55 and a 5coupling body 56 connecting the pair of
sliding bodies 55, 55. The sliding body 55 is conprised of a
hol Il ow cylindrical body, and the Y-axis rail 53 passes through the
hol | ow portion of the inside thereof, and the sliding body 55 slides
SO as to reciprocate in the Y-axis dir@gtion. Thereby, the Y-axis
trestle 54 reci I Yraxd i i

HADNE Inc AP ROSAL Eublsd, B8, TORKYSnAIWCEF St :AbBOAL dne

As shown in Fig. 9, ‘'one Z-axis ral IS nounte

trestle 54 e Pz~ :[he 7- S.rai.l 7 1.5 configured such that
its Ieadinﬁﬁgng%%gpﬁéggéﬁ%%ﬁ 8“@$%§Qh%§mf%§¥%§FF?¥gén oard lc. A

gri pper head SS[EQKgDunted so as to be novable up and down to the
Z-axis rail 57. shown in Fig. 10, a pair of gripping pieces 59,
59 for grippingfﬁg handl e partion 22 of the anpoul e storing tool 10
is provided to t %f-mve%%f‘é%%o%eﬂ%eg Bngil’b(tféHBﬁégﬂdIS%S.ifﬁéﬂfbéi r of
gripping pieces 59, 59 are configured to cone close to or be spaced
from eath BAURERE bedycYaeaopneriiRe Hs nafr of shding bediesdSgddp or rel ease t he
handl e portion 22. 20In this exanple, the shape of the handl e portion
22 is preferabl yleshiding bpdy beisrcompeirgiifarholow grirrical tedy.cing theaX-axine
time of gripping the handle portion 22 by the gripping pieces 59, 59,
t he di r ect iagrf3giassehthraupgbaie kollkvopartion sfabe inside B@raf, anhh cheashigmglbedy 55
storing tool 10 is determ ned, and the direction is defined as the
si de of anslaes@aisap redhprpiadiein, the FadisrireafonbalThearelsie the Yamds ngsele &t iaonsl] of
t aki ng- out and housi ng of anpoul es are 25 made easy. 27 [0078]
reciprocates in the Y-axis direction.

10 [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 lc. A gripper head 58 is mounted so as to be movable up and
down to the Z-axis rail 57.

15 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.

20 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

25 made easy.



Wth the above-described structure, the gripper head 58 is capabl e of
freely noving in the three-axis directions that is the Y-axis
direction, the Y-axis direction, and the Z-axis direction in the work
space section, thereby it is possible to pull up an 5arbitrary one of
t he anmpoul e storing tools 10 housed in_the cryopreservation vessel 2
up to an arbitrary position. Suc’an operation of the gripper
head 58 is to be[ @ﬂtrolled by a control apparatus 60 installed
out si de the gl ove box [0079] 10The operations of taking out and

nmounting of an aWﬁB'T'ILe ab%¥e Ocps%lct%re tHe rl‘?g%rrﬁ%gd B%is cg abgewsf freelﬁe

First, since the position O?E?% pr eset i'on vesser

hou5|ng section .| t in out

cryopr eser V&Y }nc?rlin 3’&@8? a’élgg eé h@é@ g‘?WF§IS gge‘%@ﬂglg%grﬁ?ls dbre%téotn apd
reference g@ or| i nal 0|nt% of the ? ad 58 in each
case. 15[0 Gf axi recn‘?ﬂ @Eﬁ"’t" g2t seeen ther Yé Qosﬁ& Hi0 RUS YB&Pf or med
by carrying out an operation for two to three of the anpoule storing
tool s 1%, firbiffary ougrfche prappuhEOHTS topls 10 hpweH & B¢ sPoRseBEiog vegel Zup
pulled up to a gredeternlned position fromthe cryopreservation
vessel 2, ﬁﬁ@%jﬂﬁﬁﬁmwﬂwneces 59, 59 of the gripper head 58 are noved
to this position, to grip the 20handl e portion 22 by the gri pping

pi eces 59, 59, ahghrhepérdeern offthegippenhendddgemertconueiisdbyafcontna
anpoul e 25 or the anpoule storing section 23 exposed in this state is
i nput to t hgpacowd G0ahstalppiaustidesh6Blovobeat.ry out teaching. The
identification managenent nunber is input to the control apparatus 60

by use of an input7gpparatus 61 such as a graphic panel. 25Further
there is a nmethod for the setting as well that arbitrary reference

poi nts1028 (two PRl dpefakiond & tﬁl&@gibﬁ’c%dfrﬂbuhmgg SRQmpUk R GR: l%ottda@ cap
9 in advance with respect to the X-Y axis directions, and the

positions g&ﬁﬁﬁﬁdggﬁﬁﬁgglve anpoul e storing tools 10 and the position
of the reference points are stored as their p05|t|onal rel ati onshi ps

0 the control aRRAA Rk B BENRURR A 08 £AGe KRGS L

cryopr eservati on vesse I’O 'S VITSua
conf i rmabl at yshghtly Shitted bﬂz}ﬂu)lg {nsor (regle y%p}e(s)er%a 10n vesselrfm some cases, it is

necessary to set a reference point (an original point) of the gripper head 58 in each case.
15 [0080]

The seiting 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

20  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.

25 Further, there is a method for the setting as well that arbitrary reference points



points by fine-tuned driving, to store it again. However, the setting
is not l[imted these nethods. Note that, with respect to the
Z-axis, it is possible to respond to a slight shift by nmaking the
portion under the neck of the handle portion 22 |onger. However, the
hei ght 10 of the cryopreservation vesszé 2 is adjusted by a |evel

adj uster nounted under foot of the vess®l 2, which makes it possible

to match t : i i.pAl J: 9
h%ogﬁﬁfgsf)%%:hﬁ)gs 13%51{3 ! 2 p } QRBObr 98%9% iRV ie t“{ﬁ%%%’(‘%?r{% the

to the positi tion 22. [0081] At the

t aki ng out t L: i £ ' f
an ampoul ¢ 5 K8 TReAlSs and (B bR bR BARAR T U0 74 e
Ther eby novi ng t ri.pper head 58 to a.target. sition,. and causing
Che or ) ppi B S ndebPe oGy ok af i aPGliphe RisigP e Jp ol
target anpoule storing tool 10, to pull up the anpoul e starj.ng tool
10 bt A aRlin R and i the Sk emie Y OHEBLISN dessela SHHED
gri pper _head 58 stops., 20[ 0082]. In this state, an operator

i nsert sd hi SeAePotiuhigR is iguslly renfgmable by g laser ighe) ertwnepiodhe wégencsn | b,
to manual |y take out the anpoule 25 fromthe anpoul e storing tool 10,
and housespoiftsiby fingdunedisloiying, @stare 8astinncHowover3be seftmgtigpet limitedihesef
the glove box 1. Next, when a "take-out/put-in conpletion button"” of
the input swpedatus 61 is 25pressed, the gripper head 58 pushes the
anpoul e storing tool 10 into the cryopreservation 29 vessel 2 and
opens the gri ppiMNgfe tiagoath B8ect30 theddrdxis 6t 13 rpossitilotat tagpondid a slight shift by
position. [00831 At the tinme of housing an anpoule, in the
same way amaking thd paeti@f uridakihe gedkWwf thethantile @oftRn@eordeP O Hdvev b tHeh@ight
tool 10 is pulled up fromthe cryopreservation vessel 2, to 5expose

the enpdy affaeuhyRpRt@vAtRE veRel 1 RRAdRSted By BEval AdpisE® mounted underfdotloB it
state, the operator nmanually houses the anpoule into the enpty
anpoul e st &N S8fkchnReB 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
15  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.
20 [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

25  pressed, the gripper head 58 pushes the ampoule storing tool 10 into the cryopreservation



Next, when the "take-out/put-in conpletion button" of the input
apparatus 61 is pressed, the gripper head 58 pushes the ampoul e
storing tool 10 into the cryopreservation 10vessel and opens the
gri pping pieces 59, 59, and returns to the waiting position. [00841
By use of such a robot, a work for visuyally confirmng the first
identification code of the anpoule sto??ng tool 10 is no | onger

required a ' f L] i ng ' 100l .10 to be

a target f 1é’%S:Sr1‘1511?%1%“&1c 5‘3%‘ nglééﬂ\}%g? lgc%s éggssggﬁﬁgﬂé{u\?\ﬁls%ﬁﬁél‘gigﬁ%‘? %\’/Sletislogt he

wor ki ng efficienﬁ% @ Since the approximately 300 to 500 anpoul e
re insert

storing tools 10 a ed in the cryopreservation vessel 2, it

takes tine to ca ut e visual copfirmation work, which pay bring
bbout i o dent | 1obe 5l o BualReSH Esals. ' i st e E36 S ol i
di ssol ved use of this robot. 20[ 0%?] (Anot her Enbodj ment of d ove
Box Equi pp8t WREHIReRG g teed 8 Pvgle yb & the gaoprpseryaiion yessplyto

anot her _enbodi nent of the gl ove box equipped with the robot. In this
enbodi n&nt SXRPSHHESMPHKANTMO 'esstwwaéwqﬁﬁogﬁétw%i nity of the
partition 30 rectangul ar parall el epi ped box body which has a hol | ow
inside and is colmﬁhliswth%memmn@p@aigmoumﬁ@mmoumm thserghtagepouie
acrylic resin, or carbonate resin. [0086] One side surface of
t he pass betrridgsdcgomXposed so as to face the outside fromthe
50pening portion formed so as to notch a part of the wall form ng the
wor kK space sect i Next] bhenahel“takd-sutpudm tplaios busors’aif dedn@s apparatus 61 is
operation port 72. The operation port 72 nmust be al ways cl osed

to be airtp@hded, @odripger GO JIpIRA tRSarsRM storihghba. 1040 thcrbepresetialiby
closed with an outer door 73 conprised of a transparent
10 vessel and opens the gripping pieces 59, 59, and returns to the 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

15 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.

20 {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

25  board Ic in the putting-in/out work space section 1b. This pass box 71 is a substantially



plate material, and to show an inner door 74 by noving the outer door
73 upward or 10l aterally as needed. [0087] The inner door 74 is
conprised of a plurality of flexible belts 75, 75 conprised 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 hi sPher 15hands between the
flexible belts 75, 7 Q. fo a rk i he .pass_hox 71..Notge that
the out or HesTEdY naldclsBieBbE B Ay A e AR R bt of
the inner door 74. Futher, Eg Fg?.rlz,.the Iongitudinal di rection of
the flexi bI&SBEFHnagrial sach as slast. Bpylig 4515y PLARARFedPY et i on. However,
the direction ma anot her direction other than a horizontal

di rection. For éﬁgﬁﬁle, the longitudinal direction of the flexible
belts 75, 75 20may be a vertical direction, and in this case, the
flexible belts 780e sy Wrfacelhthypass fpx hl WExRsad &0 asro 4agsdhg gusvideglirom the
direction. [0088] Furt her, an upper housing pipe 76 passing

t hr oughd f r epaningepotipyeiormest o6 ¢o nejch mparl ofibe wellfgradeg thih evodospapssection
provided in the pass box 71. The upper housing pipe 76 is a 25pipe

i nt o whi chll,hed dnpsidd surktoisisagyed andn dlrapioh ped 72ut of t he
cryopreservation vessel 2 31 by the robot is inserted. As
shown in Fig. 1ZTheaptakienpdrt pDriust/bé always@lodedioita aifightUpies chidlgnicdgs

pi pe 76. This takeoff port 77 is an opening portion for an operator

to grip anghdnakg FOXT2!B®e udi9tlc3sMith &n dfef dRAT3 beinRie@ bf £trisParking
tool 10 when the anpoule storing tool 10 is Sinserted into the upper

housi ng pi PRieFRaterihi 48 tb Show AiRhdNEoBF RASEMoTiAR thelddfer 3bdier300pwalifor
anpoul e 25.
10 laterally as needed.

[00871]

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

15  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

20  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

25  pipeinto which the ampoule storing tool 10 pulled out of the cryopreservation vessel 2



[ 0089] Mor eover, as shown in Fig. 13, a discharge port 78 from
which a dry gas with which the inside of the pass box 71 is filled to
be at positive pressure at least in operation 10is discharged, is
provided in the pass box 71, and this discharge port 78 is connected
to the aforenmentioned dry gas supply tube 28 (refer to Fig. 3).

Fi xed bar-code readers 79, 79 are provﬁéed by one on the both sides
in the pas s.:Ihis ;bar-code reader 79 is for reading a bar-code
of a bar-cg g%ﬁg%éfsgﬁlgghed to the anpoule 25 to perform

identification nagenent.. of .t he. anpoul & 2 and bar-code . .

1550 or a1 on 1 SNUENE B Bt Sk SRR 7148 rormh B2 aSE B psinaiog 6.« ne
control apparatus 60.7§gte t hat the,bgr-code reader. 79 . is not limted
to be set iHStHGOLRAR Ty 2hePeBHS POftinaIe anepertlin e igke quf thefajegiyer
housi ng pipe 80 is _provided in the cryopreservation vessel 2. This

| ower housREOHE pe gt the ampptie soripg toaﬁugwh@ the, ampilestonesg opblf isf t he
20anpoul e storing tool 10 when the anpoul e storing tool 10 pulled out
by the ?obd&seitesl intodhe vppgr heusingtriee 1fp pdichhistlighty syspisethas thetdingesf re,
depending on an inserted depth of the anpoule storing tool 10, the

| ower port pwpowé 25.he anpoul e storing tool 10 is not housed in the

| ower housing pipe 80 in sone cases. The | ower housi ng
pipe 80 is provi[@8P]so as to pass through the cap 9 of the
25cryopreservation vessel 2, to reach the inside of the inner vessel

12. 32 [0091] MoreoverJishpivaMaFigpDs ialdisoRared pdrh e fromerhidioaiiygs RitRe
80 is set immedi ately beneath the upper housing pipe 76, thereby

causi ng eagicfthd eide BPAY pessHoR 171 RGFiMAab Be dChdsPive BrebRins fde3Oindpelalon
pass through the upper housing pipe 76 and the | ower housing pipe 80.
10 is discharged, is provided in 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 23 to perform identification management of the ampoule 25, 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 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

20  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

25  cryopreservation vessel 2, to reach the inside of the inner vessel 12.



5[ 0092] A bar shaped | eg portion 81 extending downward is
mounted to the Z-axis rail 57. This leg portion 81 is capabl e of
novi ng up and down along the Z-axis rail 57. A through hole for the
|l eg portion 81 is formed in the gripper head 58, which enables the
gri pper head 58 to nove up and down along the Z-axis rail 57 and the
|l eg portion 81. A 10 clanp 82 for gripﬁ?ng the | ower end portion of
t he anpoul e stor@q&utool 10 is provided to the |l ower end portion of
the | eg portion . "The upper portion and the | ower portion of the

anpoul e storing 4,00l 10 pulled out of the cr rreservati.on vessel .2
r e respect | ver v BRbRRen SR puhdsng plpt ARAS SR StgiaE (e e

pi eces 59, 59. Thereh venting.the a ule storing tool 10 from
sliding at “RHEPPYSHE e %&eﬁﬁy AR ForRREGe PIPRLIE §/t°flgg foRLe0rto b hepsed
anpoul e storing tool 10 into the upper housing pipe 76. Note that, in
the case WHeIHOPRS PrHHIBE UARAHOSEBNERIAR 40 B1dohe loavsT hewsing Rivee8thbove t he
cap 9 in order to pull out the anpoule storing tool 10, the leg
portion 81 cone&oﬁgﬂm to the lower end of the Z-axis rail 57 and the
clanp 82 opens, not to interrupt the operation of the gripping pieces
59, 59 of the grhpgshapedade E8lioRTemerday dyomwaghis 8lountd mothelZ-mit@d t o
t he above-descri bed exanple, and may be directly nounted to the

gri pper hedd Skhis lep pbhios 8¢ asenpalilbef mbeaipe uptind bdewvi dgngihe Z-aoxis @il 57s A
formed into a shape which is extensible. Thereby, in the case where

t he gri ppethriighthoeToCOBRS PIrHER 1t i0 férhRd Pl fie @riphd Wead 382 whiith cHables B der
to pull out the anpoule storing tool 10, the |leg portion 81 shrinks

above the gaghePheHadstih tovt apBnBdowPEDSy thd 2t axiPrall BY @Rd Hiétle%]ﬂlﬁtion 8l. A
250peration of the gripping pieces 59, 59 of the gripper head 58. 33

Furthefg tAgmplsatH SppMBYndRwdl ERGIdilod BUAL Slpduft &ibihododXiogs f){?ﬁiﬁldeé?o

In this case, the clanp™82 i s nade novabl e up and down al ong e

In this o . Va .
e o tns e BB DY of e AL A b oIS RTRLC H AR
t i t | 10. the .cl 2 t t he .l d of th
S s+ ofte apoulk 1 R 10 BuOATRE oC Qe By bBrelatfaagBBse e Fsogalely

gri ppi ng pieces.5 9 of.th ri.pper . head .58. 93 Furt her
O op ot ESOSRRE L FH1ES Bt 0 PP Ry s bEeb b Ve BLFFRY privias the
control apparatus 60. 10That is, the programis for executing a .
series of HPRYULS §iBH2s topl Ihirem ,Sh%m% At the img eh oy ingay high makstd b i insert
nunber of an anpoule is input to the input apparatus 61, the gripper
head 58 puthegmpgelestoaing fohbe idprspaerdoBHPHBIPE 36 More that.ip the cageswhere
| ower portion with the clanp 82, and noves the anpoul e storing tool
10 i n thi sthetgsipperippad T8 ¢dmeesglase &0 therpladé shoat jheaap @ én otder toppl ouhibasi ng
pi pe 76, and noreover, the gripper head 58 inserts 15the anpoul e
storing toahpdle stoting tohlel 0) dpdeg patisn Hhcemeselot to thetlbneeriepp of thedusiing
pi pe 76 and the | ower housi ng pipe 80, and stops when the target
anmpoul e 25ratid@Tesd tie diaep BDspdnk,atdt af inteh@pt thk egdritiop@if the fgfipping pieces 59,

59 of the gripper head 58.

20 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

25  operation of the gripping pieces 59, 59 of the gripper head 58.



[0094] In this enbodi nent, bar-code |abels on which information such
as their 20 identification managenent nunbers and the |ike are
recorded are pasted onto the body portions of all the anpoul es 25
(not shown). Further, in this enbodi nent, the gloves 6, 6, and the
anpoul e exit/entrance boxes 32, 32 are no |onger required. [0095]
Hereinafter, the operations in this enBddi ment will be descri bed.
25When an identifj i n er o n.ampoul e.tg b

]glh‘ﬁ]?% El%?clz[@? ?%glg? ﬁ% ﬂltréjcé 5 mounEed% g]f, IRl fail's? this

brought out is paratus e contro
apparatus 60 executes,,t.he af orenentione rogr t he Lpp head 58
oF Phe T obbteeyit A e it Rett Rt PR o] Fe e of afl] §6 TheftEih
cryopreseryation vessel, the | r portion of the anpqule storing
tool 10 i s"F&REF WTH! ﬁgpe?riﬁﬁdoﬁgeo Hasnt tﬁﬁﬁ@ﬁff oyt B}Bicﬁbaﬁ‘b‘a‘l‘ierl‘@ in
this state is noved up_to the position 5 i medi ately above the upper
housi ng pi P&l 9¢ ths ampritlsdarngseql 191 thechoge2 comes dowpigthe lawes e fe
storing tool 10 is inserted into the upper housing pipe 76, and when
a targe? adpoidel dfendondrs not igrialerruyt thd opergiion|oé thetgsippiad piages e 59 of
anpoul e storing tool 10 descends down to the position of the takeoff
port 77 of thelmippppderd Adusi ng pi pe 76, 10the insertion of the anpoul e
storing tool 10 is stopped. At this tine, the anpoule 25 housed in

t he ampoul e storfiongsltool 10 is to face the takeoff port 77. At
this time, the two bar-code readers 79, 79 read a bar-code of the

anpoul e exposed Fiithet)@prddigm farlegeduting eetfollofving Opdrit@dds i§ Built irSthe control
identification managenent nunber to the control apparatus 60.

15[ 0097]  apparatud 0.t he control apparatus 60, the identification
managenent nunber fromthe bar-code readers 79, 79 and the

i denti f¢cati on MANAGCHR Dot Eor éfeemﬁg{:aesehedowotp@ﬁe&mh%i&,lwﬂ&?an

conpared, and in the case where the both are matched to one another,
S acon L B AT ot B PSS B e Bt
gripper head 58 pulls out the target ampoule storing tool 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
15  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
20  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.

25 When an identification management number of an ampoule to be brought out is



The operator opens the outer door 73 of the pass box 71 after
confirmng this indication, and inserts his/her hands into the inside
t hrough the operation port 72 fromthe inner door 74, to take out the
anpoul e. [0098] 25Next, when the "take-out/put-in conpletion button”
of the input apparatus 61 is 35 pressed, the gripper head 58 pulls
out the ampoule storing tool 10 fromtHR®& upper housing pipe 76, to
i nsert the, . i I L [e]! ositian.of .the
cr yopr eser S SninBhOiobfhul BF ookl Sbrblifos e ROFHE B G

t

hat, when th | i 10,05 | d | h
or' gi nar pBRRCEPER o5 6f e B AR isdouP S M ei R 0 R e o

th housing pi pe 76, since th f the. | i onof
he 1 hor maPOPRETTAReRgeSEh IE ARV or I BLIcc E B Ao Fod Yo die

the lower portign of the guide pipe 24 are formed into tapered shapes
S0 a5 10 bEABMS 2 HIkihRAPRSPRE ekl thiy gatsdtspo psk i 18 e Rosiien
shown), it _is possible to insert the anpoule storing tool 10 nore
snoot hl ¥. E@PBS%I])’ above the uwpéhowgdn%%gj@fthgngsg beedlin the anmpoul e
storing tool 10, in the same way as taking-out of an anpoule, the
target anpoul e d0894Ing tool 10 is pulled up fromthe cryopreservation
vessel 2, to be inserted into the upper housing pipe 76, and the
enpty anpoul e stdeitiige smpdulosio@d ool Hes nstagdjeto theugpep besthgtpipeoieg And
the takeoff port 77. 15In this state, the operator manually houses

t he anpoul ehemi turddiempsyio amengthe plurditg efirmpouled howded i the appeilakioting
port 72 of the pass box 71. [0100] At this tinme, the bar-code

readers 790l 80 iahds Aewhas the oLt sARhRARCIPPdrhET RO R: ﬁ&lsil{ggﬂ&m& S
the identification managenment nunber to the control apparatus 60, 20

the idemti feGRkiRn FRRAKYTRRIBHEREI 103 G8RAT e/t Misttiind, BR ampoule 25
identification managenent nunber i nput to the input apparatus 61, and

tar get anphe mBERRBE Lol 10bDR i REL paBBok 17, Re he | act
Fi d b . . ; . h
contirme y an Aﬂﬂis(%%éﬁpﬁ‘{% et\???g%lg oﬁﬁ%{r%ﬁé’rs???ﬁfga& a garpc%% gll tBE: fuglég@%es

the "take-out/put-in co I hput  appar a

25[0101] exposed through the takeoff port 77, to transmit its identification management number to
the control apparatus 60.
15 [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,

20  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]

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



36 Then, the gripper head 58 of the robot pulls out the ampoule
storing tool 10 fromthe upper housing pipe 76, and inserts the
anpoul e storing tool 10 into the original position of the
cryopreservation vessel 2, which termnates the putting-in work, and
the gripper head 58 returns to the maltlng position. 5[0102]

In this enbodinent, it is possible to ?lng t he atnosphere in the

P P o BB Bt S o %%‘?1?&%39&%%*%@fg@ﬁ‘%ﬁeﬁmﬂng

t he bar-code Zﬁnacheg}to the anp oul e i.s.cer nd takably

read by thBBEIP QN SR gSol R G ety BioRRe KT

preci sely 10confirm that e taken qut of the ampoul e storing
tool 10 or CREREWIIRD Vﬁge;ﬁm@mﬁwﬁe P28 ekt o Larget one

whi ch makes it pOSSIb|e to prevent confusing of ampoules. Further, a
si gnificant par tNgP haheViehiRaARPola $orHg-PH/ 158 ‘%FGRI intp thepriaina pesiion o
wor k for specifying an anpoule is automatically perforned, which

gr eat | y5 r ealibe siyapicsriyation vgrsehh oo pseriaddnto thoumrpsy hays using s /6, since the
case where an anpoule to be a target is housed in the anpoul e storing
secti on 23shapes ¢fghaloper pptien piothe dlermil ansatppiogbestion 31 phide ampbulg Storisg nce
a great part of the anpoule storing tool 10 is located in the | ower
housi ng pi pe! 80araf the heve? Portipo pf ths @nida piper2dveseahe®intd taperadiinapéseso as to
existing in this portion is kept in a cooling state. Therefore, the
frequency bécoarphiyhérghanait shpdctiebddytparidne (vplese, it & poedible edinsdrOthe4]
(Modi fication of dove Box Equi pped with Automatic Handl i ng Robot)
Fig. 14 shgmgoﬁegmhﬁg@@rujﬂﬁmgnﬁgdﬂi|catlon of the aforenentioned

enbodi nent 5In this nodification, the upper housing pipe 76 is not
provi deg in the pasy box
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.
15 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,
20  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 compietion button” of the input apparatus 61.

25 [0101]



37 71, and a |ongitudi nal groove portion 83 is provided in the back
surface of the pass box 71 in place of the upper housing pipe 76.
This | ongitudi nal groove portion 83 whose cross sectional shape is a
sem -circul ar shape, is forned so as to be along the vertica
direction in the back surface of the pass box 71. The takeoff port 77
is formed in the 5internediate portion3@hereof so as to notch the

portion. This t Bftfge ﬁgﬁ%%&dﬁéﬂh&ﬂ%@gﬂs S&tthéﬁnﬁtgﬁegé_%%%gl]m from

t heret hrough in the sa y as In e VI OUS exa

n this mgifleanon,. Liesamaule.shorbng tool, 10.pul Led,out, of) the

cryopreservatton ves r’sTcontigu o be

AR T N R T N

t he above-described enbodi ment, the pass box 71 is disposed in the
central poftRRShhEAd GieuEsde the YaRgEPHIoOhe putting-i n/ out work space
section |Ib in view of its 150perability. However, the pass box 71 is
not limted therl@%®] and may be di sposed in the corner portion of the
pass box 71. However, in the glove box 1, it is inpossible to provide
the | ower housi ng ik pabgiment, ithepaspibiede buhg thh etnegsplgye astbe pass bon 71 into
vessel 2 in sone cases, or the | ower housing pipe 80 nay be not
necessar i | n pdrgsiathe dnd fos does oasdisre (0 hier i, expbedltiovesh thotdeatipat
t he ampoul e storing tool 10 inserted into the upper 20 housi ng pipe
76 of the pamsanyeasel Theretorfehabanayde Rupiedad tHeanpool®ii eamilyind e.
| NDUSTRI AL APPLI CABI LI TY [ 0107]

unmistakably read by the bar-code readers 79, 79. Therefore, it is possible to precisely

10 confirm that the ampoule taken out of the ampoule storing tool 10 or housed in the

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

15  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

20  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 2 modification of the aforementioned embodiment.

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



38 sanples for a long period and stably in respective research
Institutes and nedical institutions in the bionedical field, nedical
field, pharnmaceutical field, and livestock field. 39 CLAI M5 1.
A gl ove box conprising: a housing section which houses a
cryopreservation vessel; and a putting-in/out work space
section which is provided so as to be édmmuni cated 5with an upper

portion of 7§ %dt&‘?&%ltﬂglnﬁeé}ﬁé\% ort 89385 oy ided jn thk B thd YQbox
nt y Vi 1 11' e, an IS

wor k space section is transpa rom out si

fill _ed W! t70ﬂ1 ﬁﬁé’ rﬂg%? &rp%epﬁouﬁﬁmé@ﬁge'%' V%hfgrl(ﬁ-% {jﬁal g@?&ﬂve portion 83%vhose

putting-in an anp storlng
cryopreseryation.ve housed | hou I n sect rfo d
oot hecht SRR e PURRE Cls%%%fes% S R R S

di tp I d th
according to claim usf. port .e ed w
2 back- 1 T otlstaR anitF backmacsr vty wiss Sy it Ie -%eaﬁfmaém% g
surface_of the putting-in/out work space section, and anp

exi t / ent r aHt&M5EREPORIN Bersef 9ed 19 'E‘Pt%l1 e pertiopy f Rois takpoff Pi‘é” Wbﬁgplht@kmg

15secti on. ) ) ]
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-infout work space section 1b in view of its
15  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

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

[0107]

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



3. The gl ove box according to claim1 or 2, wherein a dew
point neter for neasuring a dew point in the putting-in/out work
space section is provided, and 20a 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 secggon in the case where a val ue
i ndi cated by the dew point neter shows predet ermi ned val ue or nore,

i's providegimples for a thng Fa%cgelr@\éeab% r@éb@&fv@ 'ré*sgarEﬁ)nﬁHMteQ A8d Reatehial s
1- 3, wherein 25an automatic handling robot, which pulls up a

specified r 4 el,
and next  pohedefiERTIAR SR AT SNSRI EER
ceiling pogé jon of the putting-in/out work space section. 5.

The gl ove box according to claim4, wherein 5the automatic handling
robot operates by three-axial control on the basis of instructions on
a position of a specified anpoule storing tool and a position of an
anpoul e stored in the anpoule storing tool. 6. The gl ove box
according to claim5, wherein 10the autonmatic handling robot is

equi pped with a gripper head, and the gripper head travels in
three-axis directions to nove to a position of a specified anmpoul e
storing tool, pulls up the anpoule storing tool until a specified
anpoul e i s exposed fromthe cryopreservati on vessel, and next pushes
the ampoul e storing tool. 15 7. The gl ove box according to claim4,
wherein



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

t he pass box has an airtight operation port that opens outside, and
has an upper housing pipe into which an anpoul e storing tool pulled
up fromthe cryopreservati on 20vessel by the autonmatic handling robot

is inserted, and a takeoff port %or taki ng out an anpoul e from
the inserted anpoule storing tool is ffmed in the upper housi ng
pi pe. Craividie gl ove box according to claim4, wherein 25a pass

box is provided to the putting-in/out wrk space section, 41

the pass bgxaBRse Bbx &dh ﬁéﬁ?& operation port that opens outside, and
has a back surface in Ich a longitudinal groove portion is forned

such that an anp%ugingtsg{%%ﬁ%hﬁﬁggoyg%g{ngoéjgégg{&gﬁo‘;eggel.carngopr eservation

vessel by the autonmatc ng t’he | ongi t udi nal
groove portion,

and..5a. takeof f port for aﬁin aut. an oule from
Phe ! nsbrt ed ampoRnanG bR S5 wBR et hyhih o fife Rond B tirfpiciRa
gr oove ortL%n. 9. The.%I?ve box accardi to claim7 or 8, wherein
the pass bS¥N28 URRHLOBONL! e houyng SeclioRe¥IBISI%|  and the inside of the
pass box is 10filled with a dpz gas. 10. The gl ove box according to
claim7 or 8, whBfapiing-infout wogk prgee sesgian jsdragsraregly (reble Fp ausideappg is
t he anpoul e of the anpoule storing tool taken out by the automatic
handl i ng r 6Bed With ajdgegnsite bedt resitiveprebwss. gndf | dentification 15
managerment information of the bar-code. 11. The gl ove box according
to any one of claputngtini@ut watietos amamhenle stpting wekofbe ¢rpoproseseiibn vessel
conprising: a vessel body which holds a | owtenperature |iquefied
gas; housed in the housing section is performed inside the putting-infout work space section,
10
2. The glove box according to claim 1, wherein
a gas exhaust port equipped with a back-flow prevention mechanism or a filter is
provided in a wall surface of the putting-in/out work space section, and
ampoule exit/entrance boxes are provided in a wall surface of the housing

15 section.

3. The glove box according to claim 1 or 2, wherein
a dew point meter for measuring a dew point in the putting-in/out work space
section is provided, and
20 a dry gas supply section, which supplies a dry gas for lowering the dew point in
the space section into the putting-infout work space section in the case where a value

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

4. The glove box according to any one of claims 1-3, wherein

25 an automatic handling robot, which pulls up a specified ampoule storing tool



20a cap which cl oses an openi ng section of the vessel body and has a

plurality of through holes that are fornmed so as to pass through in a
vertical direction; and anpoul e storing tools which are housed so as

to be able to pass through the through hol es of the cap, wherein

t he anmpoul e storing tools are each co i sed of a support pillar and

a plurality 25o0f anpoul e storing sections which are equipped with the

support pi Fbarthserydsreicdvdtion vélelasimdnet tipishesahy getifieaamgbdle slotifgoef, i¢ he
support pillar. 12. The gl ove box according to any one of clalns

1-10, wher giRided @t £EMY RYCENVSHhOPUNEERRIut GBAh&d Retion>@ vessel body
whi ch holds a |l owtenperature |iquefied gas; a cap which closes an

openi ng section of the vessel body and has a plurality of through
hol es that are forned so as to pass through in a vertical direction;

heat h tub j i i th h hol es of the ca
e pout & THNGR BB Alabr Yehey | 0090 1! o :

and anpoul aré housed so as to be able to pass

t hrough-t he 10sheath tube vherein a plurality o S, pe ab

hol es a5r e forme ﬁf’ %lngrgg%c I?ﬁ"dylm ro@ﬂteoéjf W%tstj% ","’e'ﬁﬁaf "‘toﬁgda‘ﬁbtggﬁ%ms‘i%ori ng

tools are each conprised.of support pillar.and a plurality_ of

hrpoul o ot S OGRBY F BUCHHHPSE B AT AHE o SOREOR 87 B 11 ar

so as to be anayed in a vertical direction of the support pillar. 15
ampoulé stored in the ampoule storing tool.

6. The glove box according to claim 5, wherein
10 the automatic handling robot is equipped with a gripper head, and
the gripper head travels in three-axis directions to move to a position of a
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.
15
7. The glove box according to claim 4, wherein
a pass box is provided to the putting-infout 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
20 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.

8. The glove box according to claim 4, wherein

25 a pass box is provided to the putting-infout work space section,



13. The gl ove box according to any one of clains 1-12, wherein
a tube line for supplying a liquefied gas to the cryopreservation
vessel is provided, and the tube |ine passes through the
housi ng section and the cryopreservation vessel, 20and one end of the
tube line extends to a bottom portion @f the cryopreservation vessel
and the other end is connected to a |liquefied gas supplier.

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

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

is formed in the longitudinal groove portion.

9. The glove box according to claim 7 or 8, wherein
the pass box is made of a transparent material, and the inside of the pass box is

10 filled with a dry gas.

10. The glove box according to claim 7 or 8, 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

15  management information of the bar-code.

11. The glove box according to any one of claims 1-10, wherein

the cryopreservation vessel comprising:

a vessel body which holds a low-temperature liquefied gas;

20 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; and

ampoule storing tools which are housed so as to be able to pass through the
through holes of the cap, wherein

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

25  of ampoule storing sections which are equipped with the support pillar so as to be
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arrayed I a vertical direction of the support pillar.

12. The glove box according to any one of claims 1-10, wherein

the cryopreservation vessel comprising:

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

arrayed in a vertical direction of the support pillar.

13. The glove box according to any one of claims 1-12, 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.



