| DESCRI PTI ON CRYOPRESERVATI ON DEVI CE 5TECHNI CAL FI ELD [ 00011

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 ampoules or the Iikq when anmpoul es 10 housed in

t he cryopreservation vessel are taken in and out. Priorities
are cl ai ned on Japanese Patent ApmESERIPGTIONO. 2008-009393 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 bioIogica¢R§?@§h§E GAPIONPE mat ozoa, enbryo,
and cells of experinmental aninals use% for devel opnment of new
medi ci nes or nedical basic research, a cryopreservation nmethod is
generally used. In particular, a 20 cryopreservation method using

| i quefiged nitrogen is considere ahl.e of nost stably storing
bi ol ogi‘cal sanples for a |ong pgT$§ﬁBﬁaﬁ§Bﬁ§Jgroadly used. [0003]
In this cryopreﬁ§6v tion method, biological sanples are stored in
anpoul es, and t (Qipoules are stored in anpoule storing tools, to be

frozen-stored in_a 25 cryopreservation vessel. At the tinme of putting
an anmpoul e into ‘The prasentdnventien 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 anpoul e storing
tool or when the anpoule storing tool is stored in the
cryopreservation Svessel, the storing work is difficult due to frost
adhering te b@eﬂ@mht\reﬁelometah@oﬂmﬁwhﬁ agipBiilie RHring €dol hid e%HIFRd EABRES -

[ 0004] A managenent code is put on each of the anpoul es housed

in the cr yaefoeﬁf&e/aha @ﬁls&ﬁéwerestt@th%ﬂ@eﬂetth@aﬁﬁmy&:sﬁng 9B fhef 1 OSt
adheres to an anpoule, it 10 is difficult to read the nanagenent code

addr essed oﬁxjef'er%'bfn%gﬁclogmittn@hm%s? #Lr, GRLPES afhplR 1UAGEA B tnef

a read sens Mor eover, when rost a

anmpoul e, ﬁl‘ﬁ;%tﬂ.flgstsﬁ o RbIQSARG rI:l? %[ee or ngﬁ{nglt %sot&tedg ﬁle %wregérqﬁion

t hat causes e con‘anlnatlon o nven
order t

Cool s, 11 KewpBeRorie 3ol 9%5%“'?3%30 %”?toaﬂh %ﬁ%ﬁ%ﬁe@l rthAShie

putting-in/out Further, since frost adhering to anpoul es and
ampoul e st SP’i”i‘ﬁngb‘BISQmﬁF%%%ccurml ated as frost or ice particles in
the cryopreservation vessel each tinme of putting-in/out, in the case
of elimnating R, it has been necessary to periodically do
20so-cal | ed mai ntenance that, after stored sanples such as the
ampoul es in the %Wawmmpé@ ISt o sapl|of ghrecampputeg housadin theui d
nitrogen in the vessel is renoved and the inside of the vessel is
dried. [00@§pprEservdtion vessel, toheanags thewnpoeles.d eWherf frosiadleresdé amamporet e
storing tool or an 25 anpoule is performed by visual confirmation of
an opet@t ofs diffinelt & laad/the bedagenirat code addressed on the surface of the ampoule, that
causes a malfunction of a read sensor.

[0005]

Moreover, when frost adheres to an ampoule, dust in the atmosphere adheres
thereto at the same time, that causes the contamination of the ampoule. Conventionally,

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 [Patgent Docunent 2] Japanese

Pat ent No. 2,801, 809 [Patent Docunent 33] Japanese Patent No.

3, 135, 034 problems of confléféd, Shibsitd) eRBB1ikébf ARRANE ARe INRNARI Gt i | 1 1Y
Model Application, First 10 Publication No.” Hei 5-49294 _
[ Pat ent Docunent Oéd—,]Japanese Unexam ned Patent Application, First
Publ i cati on No. [Hel 1- 200157 [ Pat ent Docunent 6] Japanese

Unexam ned Paten cat i H st .Publi L0 .. 2002-282712 15
DI SCLOSURE OF ||éfE{]%q‘g§l" "mﬁﬁ{}gl%%n”é’gr%&%%ﬁaa@”%@’%ﬁ%| [ 0008]
Accor di nglr it its an obeiS ct _of the present invention to provide a

gl ove box RO RIMRloetes fr exgmglen o to restrain frost from adhering
to those and the_cr reservation vessel at %he tinmg of putting an
anpoul € and an WB’?\}I%EOWPW Jarangie Wneramingd Paignt Agpligation, First Publication
cryopreservation vessel, which does not cause confusing, mssing, and
the |ike oNodHs&l 303 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 ,of through holes that are
formed so as to pass through in a vertical direction; and anpoul e

storing tools which are hoygadNsPOXDIVE DREPRICRIIVPass t hrough the
t hrough hol es of the cap, wherein the anpoule storing tools are each

conprised of a sy rt pillar and a plurality of anpoule storing
sections 10which aré equipped with the support pillar so as to be

arrayed in a Vel’ﬁllf ]Iodgtolil\%cs%lg)g :%le}rpe support pillar. [0010]

In the first aspecC Fesk IAvention, it is preferable that
the cryopreservation vess t ubes which

nserted i nto t rfiecw?%sagﬁg&%h%f%§°°8fd%§ 3 R bk Pf‘-‘ﬁ“é“é%ﬁ‘BB‘iﬁ‘f’be
t t | ho bl t h th
Ubos. S cmaTur e Dot st Balds lbay fairertge Hartien Sradeh Nochever

t he sheat h tubes. In other words, it is preferable that the
cryopr eser ¥heReIHEsEionIof Hheckssssl brglyand hasen plrality %fékﬂeesh leflestthat apy fogragd
invention include a vessel body which holds a | owtenperature 20

| i quefied gpas;topassalyouli o vertisglediregiion sathimpowestoiiagtopls whieh aye beused
body and has a plurality of through holes that are fornmed so as to
pass t hr ougshasito baableta pasathrolighdlet themgh boleniolthe odpe whedeincthe ampoulaigteringd
into the through holes of the cap; and anpoul e storing tools which

ar e housedtosis adsedch chapiddet ef b euppas piltah swdig plutdhiey efiteegtohletstdving seatioas ei n
a plurality of gas perneable holes are formed in each of the sheath

t ubes, 1@ndwhiek Qipped whE i supgbrt SilhiSoak & Rodhyedin Vepidal] gitection 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 ngcligdsoutichVae kqSpaacyiBeGE bipoit pillak 808186 Rirhyed\h & vBikigalf r om
outside, and is filled with a dry gas to be at positive pressure, and

a putting- §d-ast ofBE Kudpeft pAitiranpoul e storing tool of the
cryopreservation vessel” housed in the housing 10section is perforned

i nside the putti B@Hi]n/ out work space section. [0012] In the
gl ove box accoro[l ng'to the second aspect of the present invention, it

s preferabl e that, g gas, XAAUS, RO SOULARGA WL @ bRck. Ll o

preventi on mechanfsm or a bepro P g Wal TS ar 560 t he
putting-in@gutomnrk space sectjon, and anpoul e 15exit/ent.rance boxes
be provi delP ISR A HoBSS (B Cry e O RLPR s S g ot o
Further, in the gl ove box according to the second aspect of .the
present i niP8At §E61ON WhICh & Rspwfled saqs o bheammumeaidwithen wrpepportion of the
measuring a dew point in the putting-in/out work space section be
provi ded, kevging sertipngwlereiy th gutdngcin/oyhworkispade ssefinplis sanspargptly sible2o
for lowering the dew point in the space section into the o

put ti ng- i nfromtouisisekandgatiiedwith i dry gas te beatpasit vapressureaandd pritingridiaat ed
by the dew point neter shows a predeterm ned val ue or nore, be

provi ded. Wwokifdi}an ampoule storingRooltdidre, cryapreshiraigdrovesseb bousad icthelhmugirgo

t he second aspect of the present invention, 25it is preferable that
an aut tovat sectidrais @kiforgned dindde, thevpitdhg-pidut svorpspacseedord.i 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-infout 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 handlingtgobot operate by three-axial
control on the basis of instructions on a position of a specified

anpoul e st gblifgtobPRbm Mictr PoREssatiOnNvédkel And ABRPubIRs Fepedfitdahftfile
anpoul e storing tool. [0016] Further, in the glove box according to

the Secondstéﬁrﬁ)%ﬁbl, e ploRRIBLES&Mling FOYESH 1Ry uﬁﬁhé—-ﬁ/du%w@f@ﬁ%@s@h@orﬁ hat

the automatic handling robot be edqui pped w a gripper head, and the

gri pper head tramﬁis]i n three-axis directions to nove to a position of
a specified anpoule”storing tool, pull up the anpoul e storing tool

until a specifi h i X fr th ryo rvation .
vessel , and nex tel{ré1 6@%};3}% ggfgr%r%gﬁ’F%%g of tﬁéﬂ ctsgcgqn% %Efgﬁgii tﬁigli‘—etgﬁ“?%' prugn,
t he gl oye box C 3¥n to. the, second ect of the present
| nvent i on, 13 rpigrbledhedug fuomsighandiine 05g Spermie byhor Al eptiphen the
putting-in/out work space section, the_pass box have an airtight
oper ati on Bﬁfst"ft“ﬁgtm&ﬁ‘é S a@ﬂﬁ@?’a@f a spsefipd graponle PR tOHWQiWSIg‘P‘b@f an
into which an anpoul e storing tool pulled up fromthe
cryopr eser #apewhstoisd inpthe ppppwe steripgfasl-i ¢ handl i ng robot is inserted,
and a takeoff port for taking out an anpoule 20 fromthe inserted
ampoul e storing P be formed in the upper housing pipe. [0018]
Further, in the glove box according to the second aspect of the
present inventi diuther inithe gloeé boxaircerditgad thae spass abmect bishe pevint extedton,
the putting-in/out work space section, the pass box have an airtight
oper at i®n iy prefetuble thfpeisanomhatcdendiddpdoba \be equippatiovigia fager hénd2énd the
which a | ongitudinal groove portion is formed such that an anpoul e
storing toglipgethda@dravel 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 a longitudinal groove portion is formed such that an ampoule storing tool pulled



7 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 aspegt of the present invention, it
is preferable that the pass box be made of a transparent material,

and the i ngp #6make éri@proRpatiBe¥eshd by ithd Rebndtichaaditig¥olitA Be set along the
Further, in the glove box according to the second aspect of the

present i ny@phidt sidbvd SorBbRlgl 8 RlkBosk P&t £ Hdhs GRS aRBolEoRnd he
anpoul e, and "t he anpoul e of the anmpoule 10storing tool taken out by
the auto i j Qb i i f 1 . [ S

dent i 11 cary e anibbiBSiorl o BE AT by R ARG SrsREbaridh
Further, in the gbﬂye box according to the second aspect of the

pr esent inventi&n, rt is preferable that a tube line for supplying a
i quefiged gas tq.the cryopreservatiaon vessel 15be praqvi ded, and the
Lube. | ihe pass. CHDtM oo de: sroo-mels B sk emecLofirmeicar Peign
vessel, and,one, end of the tube line extend to a baottom portion_of
the cryopr didreitaplsihasdhcnass Boxdba pudeof g dangeenbateiinaitck tagingige gf the

| i quefied gas supplier. EFFECT OF THE | NVENTI ON 20[ 0021]

Accor di ng Bass peiebefilledarith ¢ ¢yt on, since the putting-in/out work
space section is filled with a dry gas, the inside of the

put ting-in/out Wrtkersipdbesloweboxoscerdinglie thespeondaspechfyhaspragent invention,
Further, it is possible to restrain frost fromadhering to those and
t he cryopri¢sgrefatabBrihatadeetodatbetphiort therempbulp,und ithegpngmoulzmd diel anpankt an
anpoul e storing tool 25into and out of a cryopreservati on vessel.
Ther ef 1y e, storing tdolpeieaidat By the asdmialiy hp@llihgrabot be 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



8 readi ng of sanple managenent 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 5 be at positive
pressure, the atnosphere is prevented fyominvadi ng, and the

at nosphere contai ning dust, bacteria, viruses, and the |like, and

exhal ed ai Fea@ingdf WREHEMaAdRmERSoNE da8rksdefl OMtIE 6HAEE dfHh AndpBSle, and
putting-in/out work space section. Further, the putting-in/out work

space sect |ilc @D RBRKEPLe hitnndlols Bt ALty EiaARsSl at e, whi oh

makes it possi prevent contam nati anpoul es. 10[ 0023]
Furt her, since t@s%igun‘i dity in the putting-in/out work space section
is nonitored by w point meter, and a dry gas is introduced into

the putting-in/oyt work.s e section in.the case where, a.de oi nt
isee the : ne qlosP R BIECP NG RBLY PR SRR S BE Sift R s
kept in_a Er state, which nmakes it possible to, certainly prevent
front 1%fo ?r%‘tﬂ"é’rt}."" piseraEy t eatm°SPh?€Eé£E‘r8Y“1‘?&dtefEP“E HeragpgAad His,atmes ch
the automatic handling robot is installed at the ceiling portion_ of
the putti néntainingdushdiktcspatnsesetnd thylike, and exhaled ajrief @ wogker are restrained
automatically performthe work that a specified anpoul e storing tool
is pulled frpmfraigingtinte thoputtinginfans werksphesriestions e Furthgidtheputtingybvous work
stored in the anpoul e storing tool is exposed fromthe
cryopr eser spct sactioresmdie kepuinthley state and 8 clpassath] whitlomakdsiicpassibleyo car r y
out taking-out and reception of a specified anpoule fromthe
cryopr eser pavemnonaaselion ¢fdbhilekurt her, according to the gl ove box
in which the pass box is provided to the

10 [0023]

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 antomatic handling robot is installed at
the ceiling portion of the putting-infout work space section, it is possible to automatically
perform the work that a specified ampoule storing too! 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-in/out work space section, and the ampoule storing tools are brought into the pass



25put ti ng-in/out work space section, and the anmpoule storing tools
are brought into the pass 9 box, it is possible to perform

t aki ng-out and receiving works for anpoules and the |Iike w thout
wearing gl oves, which inproves the work efficiency. [0026] Moreover,
provi ded that a bar-code is put on each anpoul e, and an operation of
5the automatic handling robot is contrdlled on the basis of

i dentifi catd : i ' % Iyl L i bl e
For the aurormt B Ea e ok e s Ao RO ol b AR P g
tool from 0N I I t he target anpoul e
at the tak%gﬁ?ﬁ%rg’?ﬁ%‘?ﬁﬁég&%%géﬁ oi& t?u%?ﬁ‘f&?ﬁ&és@%ce it is possible to
read the bar-c%c)}gog the anpoule with a bar-code reader to identify

t he anmpoul e, a U és are not confused in 10any case, which nmakes it
possible to certainly put .iinfout each anmpoule. [0027] By, use of. a

P yopr eser vat | orBetsBipAef g coleaS bRt xgagh Smbedl, athitioperiio ot
an openi ng section of the vessel bqody, and in which_ a plurality of

t hr ough® hotleaugmatic pinedbiag robqtis &Pr?i&l&lieé o therhasig of Wentificaronwanagemeused
so as to be able to pass through the 15 cap, and the anpoule storing
t ool s eachinfrapation ¢f t8¢ barrqoge.dtis apystila fer thegpiomgtis bandligs sobot tedakavber

of tinmes of taking out anpoul es other than target anpoules to the

out si de of tatgebargpaudpsterdng toak frayn theasypreséryatipnesesie), tol boate decargetrampoele
putting-in/out work. Further, thereby further reducing the frequency
of frost fantiet:kaniSpopndiahd pess bowp o Huetberasiotetitie pbsskide ta2@RRh&Far-code of

DESCRI PTI ON OF THE DRAW NGS [ 0028] Fig. 1is an entire
schemat i c fak amlsole agharbasbedk regieato idemifpihe afipode Gindpoalcd @t nof cdnfigsed in
present invention. Fig. 2 is a schematic cross sectional

di agragg s hmfyi dagk, Shichadkel B pafsindcRRaHlyHue Rt bA@HMRAkEe box in the
gl ove box of the present invention.

[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-infout 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.



10 Fig. 3 is a schematic bl ock di agram show ng an exanpl e of
dry gas supply equipnment 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 schenatic bl ock di agram
show ng an exanpl e of equi pnent for suﬁglying alcwwtenperature
liquefied gas tgyfhesgh &’lféﬁ{aﬁéﬁ{g}égﬁiagﬁmvﬁéﬁﬁig an2xhile OF the

present invention: I's a sChemati ¢ cross sectp| onal
di agram sh heat h tubes in the glove
box of the%@geeﬁgl tlﬁé w%goggﬂﬁeﬁé&n@]@%]ﬁ%? is a schematic

expl anatory dia sho ng..an exa anpoul e, storing tool in
t he gl ove box o%g helS H%ICPT‘FV%&HWEHGWS}IOWI%& cxampé ?fg a schematic
pl an vi ew showi ng an exa . of ove box d wi.th a robot of
the. pr esert PGS WIBWS&@EW il S i e i APRES Ll ARG an
exanpl e_of the glove box equipped with the robot of the present

i nvent idn.invention. g 10 is 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 scHegmtis e sehiegatio blogk diasmamrgouingtanerenaplampraipment fer gl ove

box 20 equi pped with the robot of the present invention. Fig.
12 is a scivwpplyings loivaekpeintug liqne§erbgdsitg tharwpasgrvetianf vessepmghe floxe bax
the present invention. Fig. 13 is a schematic plan view

show ng anafithepreseohinybstionf t he gl ove box equi pped with the robot of
the present invention.
Fig. 6 is a schematic cross sectional diagram showing an example of a cap and
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



25Fig. 14 is a schematic bl ock di agram show ng anot her exanple of the
pass box li in the present invention. DESCRI PTI ON OF THE REFERENCE
SYMBOLS [0029] 51d ove box | aHousi ng section | bPutting-in/out work
space section 2Cryopreservation vessel 7Exhaust port 108Vessel body
9Cap 10Anpoul e storing tool 11Sheath type 20Support pillar

1523Anmpoul e storing section

in the present invention.

DESCRIPTION OF THE REFERENCE SYMBOLS

[0029]
5 1 Glove box

la Housing section
Ib Putting-in/out work space section
2 Cryopreservation vessel
7 Exhaust port

10 8 Vessel body
9 Cap
10 Ampoule storing tool

11 Sheath tube
20 Support pillar
15 23 Ampoule storing section
27 Dew point meter
31 Liquefied gas supply pipe
32 Ampoule exit/entrance box
41 Liquefied gas supply source
20 58 Gripper head
71 Pass box
72 Operation poit
76 Upper housing pipe
77 Takeoff port

25 79 Bar-code reader



27Dew point neter 31Li quefied gas supply pipe 32Anpoul e exit/entrance
box 41Li quefied gas supply source 2058Gi pper head 71Pass box
72Qperation port 76Upper housing pipe 77Takeoff port 2579Bar-code
reader 12 82C anp BEST MODE FOR CARRYI NG OUT THE | NVENTI ON [ 0030]
5Herei nafter, an enbodi nent of the pr efgnt i nvention wll be
described with reference to Figs. 1 to /.

82 Clamp

BEST MODE FOR CARRYING OUT THE INVENTION
[0030]
S 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 out.side 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
Lc, that is comprised of a putting-in/out work space section (hereinafter referred as to a
I5  work space section) 1b in the upper portion and a housing section 1a in the lower portion.
The sizes a_md 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 1a, and a
20  circular through hole is formed in the center of the partition board Ic, 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.



(d ove Box) Fig. 1 is a schematic block di agram show ng an
exanple of a glove box 1 of the present invention. The glove box 1 in
this exanple is a rectangul ar parall el epi ped box 10 whose outside

di mensi on is approxi mately 2,000 nm high, 1,000 nm wi de, and 1,000 nm
deep, [0031] This gl ove box 1 is n a vertical direction
divided into two with a partition boar that is conprised of a

putting- i NTRdgpeRiziooRRAGE ﬂ&&!ﬁ*} peésel(vbmrare@@ineﬁﬂtnﬁh@r}roaﬁngé?echaa 8o faces
15wor k space sectron) | b in the upper portion and a housing section

l'a in the |rougkk BAEL iRfon TR 1RicBASn ARG A RAMGR: @Brktsps‘ceneafdm SfGEison
|l a and the work space section |Ib are respectively cubes of

appr oxi mat gosglb?e AQ?%G%Q% But3h 49t o&l@@ﬁ%ﬁha (o f, 8%12(:?6%@%1%?8%85 sel

can be houSe ST NG Sectr on and a rough
hole is forned ip iﬁe center of the partition board |Ic, and the gl ove
box 1 is configJ % to be capabl e of approaching t he openi ng portion

O e " oS OB RaEk By B IRLFIG 355 e

cryopreservatjon vessel 2 can be taken into and out of the housing
section 25M0pSHg sefiORilAg and cl osing a door 3 forned on one side
surface of the housing section la, 13 The opening portion of the
cryopr eser vat i onthgagpeplezxiygntrance hoxen 82 pday wEreranty honsing ampewdes taliga
work space section |b to be communicated with the work space section
I'b, and i toutsf frsseydpresenvatianatessel Apoaraprilesie bahousehipthecryepeiergtionol
t hrough the opening portion.

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

10 formed in the partition board 1c (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
1c 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 1a is closed to be airtight with a
front plate 32¢ 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 Icis closed to be airtight with the lid 32a. With such a structure, the external air



[ 0034] 5Anpoul e exit/entrance boxes 32 are forned in the outer wall
surfaces of the housing section |a. The anpoul e exit/entrance
boxes 32 are for tenporarily housing anpoul es taken out of the
cryopreservation vessel 2 or anpoules to be housed in the
cryopreservation vessel 2, and the anptyle exit/entrance boxes 32 are
comuni cated with openings Id 10fornmed in the partition board Ic

(refer to fipgverthd fibAABRMIng the insidEbSthe oSN §HNGe QoL EX BRlaCcRBarkc B Rith a
anpoul e exit/entrance box 32. The anpoul e exit/entrance boxes 32 are

| ocat ed t o€ oPLRME A6k dutBRaLateLyY beneath the partition board Ic at
positions corresponding to the four corners of the partition board

lc, so as to skipgszs3daround a circular vessel body 8 of the
cryopreservati or¥ vessel 2. The ampoul e exit/entrance box 32 is

o el N A AR B SR

anpoule 25 into s tormne
to be nicated. wth the opening Id formed in the partiti.on board
o at Che TIRFECHROTIHAR M oR SEEE Bpotiods SR Eren ts B B ags Rt Y5ualy
20[ 0036] . Wen the anpaule exit/entrance box_ 32 _is pushed into
the back, THEDIHEARIK FHIPE WORK $REFGASEHIML L fiem digrQuisidia| Fopexample. HiSusi ng
section la is closed to be airtgght with a front plate 32c of the
anpoul e exiretsnifzcgsad thebethsside sgfagas of thewrnsk spage seshpo U arcsrvaredyith ance
box 32 is drawn out to the front side, the opening Id formed in the
partition #EYsarsin pletes or bedked Fusthor theiacryligiesinvplates edvering the perpheyy eth
such a structure, the external air 14 is prevented frominvading the
i nsi de of thhevorospecspaien Banty bnddubledno hoedhamakieswitioy paogertios, tof
taking in or out an anpoule. [0037] The work space section |b is
f or nediby mrowsx devgcordengadon itefkost furinbtidn @ndp atitendurfaces of the acrylic resin
plates.
[0038]
On the three surfaces of the front surface, one side plate, and the opposite side
plate, which are the transparent plates covering the work space section 1b, round-shaped
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 Ib, 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



5pl ates conprised of glass or acrylic resin, and is configured to be
capable of visually confirmng a work in the work space section Ib
fromthe outside. For exanple, the front surface and the both side
surfaces of the work space section |Ib are covered with acrylic resin
plates or the like. Further, the acrylig resin plates covering the
peri phery of the work space section | b may be doubl ed to have thermnal

i nsul at i NgarpFRRSSbiRSool 90 4R dNRYRIHNIABNN R HRAME pbAidn @R thef I OSt
formati on on the outer surfaces of the acrylic resin plates. [0038]

On the t hr&?o;ﬁbﬁef»%ﬁ@& v&be1 g id ﬁ&ﬁ%le%‘ésfsﬁ? Eerf&ﬂxepu%iﬁ%n}bh%&ks 8pdsd dre
opposite side plate, which are the transparent 'plates covering the

wor k spac I o) ove nounting openin
pace€ns gfeb‘%;l?soé‘fdr ed{? @%T %PS@E% sgrgarcgé. g op g

portions 4 a ormed 1 each surface. d ove nounting
frames 5 nmade O&O@ ber are nmounted to the opening portions 4, and
gl oves 6 nmade of ber are nmounted to the gl ove nounting franmes 5.

The openi ng portjons 4 ar rovided at positio of 1,300 to, 1,400 mm
from the floor AR Bras bro7 st sl e Gt oh sBp8 ationsoat o
to be able to. snoothl ,perforn1208uttin?-in/out_morksc%ﬂ t he gl oves
6. Note t habackitipw arewfpyar mechanismeon afiligs (oh shoyen) & BowKedgherFie. foduintal
to the opening portions 4 formed in the one side plate surface.
[0039] Duedusbingtheatmgsphererfzem invadige digavork space s¢stigyiltied i n t he
above-described three surfaces of the work space section Ib, it
is possible to @ged4ldrm works with respect to the 25inside of the work
space section Ib fromthe three directions. Therefore, even when 15
anmpoul e st ori ng Rugbérsasisbown én Bigshasled rontt senpbn26 in noneted pethe mgripgpatd on
of the cryopreservation vessel 2, it is possible to easily perform
put ti n@ i ndeotidn 10 Khisadewusint@énsoh2s Bltowessute £ moivmet danteania thé arhbient
three surfaces. [0040]
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  Alow-temperature liquefied gas branched to flow from the liquefied gas supply



5An exhaust port 7 is fornmed in the ceiling wall of the work space
section | b, and a back-flow preventi on nechanismor a filter (not
shown) is nounted thereto, to prevent dust in the atnosphere from

i nvadi ng the work space section |b. [0041] Further, as shown in Fig.
3, a dew point sensor 26 is mounted in,the work space 10section |b.
Thi s dew point sensor 26 is to neasure nmoi sture content in the

anbi ent  gagbé B1 [sh9ap¥RAkd BPBERvEREAHON tbide aARFaA, MdGRFow S Edirote
poi nt sensor 26 is transmtted to a dew point nmeter 27, and a dew

Point 1 ¢ iRl SARRESRRL0T: bbirhdasalonh st SRk Ddigs e of 2
measur ed ngfsture cont efit by th% déﬁ poi nt neterIZ%? Oéﬁgf §5In t he
dew poi nt neter g@él a dew point in the work space section |Ib is set
in advance to é Ar the like for exanple, and the systemis
configured such that. en,a dew point cal cul ated by the dew point
meter 27 i§§$ﬂgﬂ§5?£%%ygﬁg?nt or nore, a dry gas is supplied into the

of the by gas ApPynitEE SaibescRibb hotdldi Sameisalyconarbenl

and 20 the other end thereof is connected to a |iquefied qas supply
tube 31 whifignespplbodpd, yepds thsewnnoglestoringiteolyl G prdwheatyinbes ilhg The ve 29
and an evaporator 30. [0043] The fl ow regul ati ng val ve 29

control s acrypraeservation wesselFchag pylogle storeture orimad pisangnnes vewsat Foindgngnal
fromthe dew point meter 27. 25A |owtenperature |iquefied gas
branched tutérvessel Fomadef stainjessfsteeborghslikuppl iy a vaigunmutbernsd insglating
evaporated by the evaporator 30 to be a dry gas, and its flowrate is
cont r ol | edvdssel ithehith awap bgwkat tha fhneabases] 29 andthb eutenteseed U8 édvacmim, t he
wor k space section | b. [0044]
10 f0045]
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 la 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]



(Cryopreservation Vessel) 5As shown in Fig. 4, the cryopreservation
vessel 2 is schematically conprised of the vessel body 8, a cap 9,
the anpoul e storing tools 10, and sheath tubes 11. The
cryopreservation vessel 2 has a double structure formed of an inner
vessel 12 and an outer vessel 13 nade g; stainless steel or the |ike,
and is a vacuumthermal insulating vesSel in which a gap between the

inner vessel 12xandoidne @HE BReBRREH2 %@nsinﬁ a}(ﬁﬁbﬁﬂrﬁuié%g%é] A .
perforated plate 14 is nmounted in the vicrnity of the bottom portion

of the i nnﬁ&-%ﬁg%{urelg?ﬁge% gzrﬁf ﬁﬁﬁﬁe@ﬁ%ﬁm@e se?gbq 48 Q%sin@@%mﬁt{é?ﬁﬁfél ofh2 18

to be fille se to orated plate 14 wth a”l owtenperature

[ quef | ed 98 SHElnRe |LAUSHAE R d 4851y B RRYAG GRSt of Of the

openi ng secti 0 e Tnner vess e htTy smal | er

15t han the i nner di.aneter of _the.bod ortian of the jnner vessel ,12,
and the | nASPPRASSEHPT o55¢12- t Bieeton sensifram iy yenipry b 40 plsdiamgiaiied
shape. [0046] Further, as shown in Fig. .5, l.i quefi ed gas
suppl y -41 ub@ t']@qh%ﬁe%aﬁﬁmlﬁ gousse Aslumog#eﬂe PRieF of sl RfrARE aft FpQm

|l iquefied gas into the case body 8 is provided to the 20

cr yopr eser Siplieshof\adewdemperatayediquefiedagas {hke upplipdriptedhayeesses b1 &/ t ube
31 passes through the side wall portion of the housing section |a of
the gl ove box 1[60&8]the side wall portion of the case body 8, to
extend close to the bottom portion of the inner vessel 12, and the
ot her end t her edheioperiogseetoret thoinaec vegsedi2 efthg asssd bpy § issoofigedi®
via the flow regul ati ng val ve 31la. 25[0047] 17 Mor eover, a
fluid | evebe d6sr8 06 asid Heepeiablp add tloasiedith khel odp Devak simfwnain Fig. 4, the cap

| ow-t enperature |iquefied gas, and a tenperature sensor 43 sensing a

t enper Bj ur @hgfa RIVHARO Ehapb 3:Bsd dutdr ARnvR& S Shppanairat8lyakesaiieQy kitaspehifg t he
vessel body 8 of the cryopreservation vessel 2. Detection signals
from t hesegiggRePshépenthd stétfonlol atSMhdrtvedel 12.  As shown in Fig. 6, the cap 9 is
comprised of disk-shaped upper board 15 and lower board 16, and a thermal insulating
body 17 made of a thermal insulating material such as an urethane resin foam
therebetween, to hav.e 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 inthe 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



5to the liquefied gas supply source 41, to control a point of supply
time and an amount supplied of a lowtenperature liquefied gas to be
supplied into the vessel body 8. [0048] The openi ng section of
the inner vessel 12 of the vessel body 8 is configured to be closed
so as to be openable and closable with éhe cap 9. As shown in Fig. 4,
the cap 10 9 has a col umar shape whost® outer dianeter is
appr oxi mat glk¥at e same as the opening diameter of the opening section
of the inner vessel 12. As shown in Fig. 6, the cap 9 is conprised of
di sk- shaped upp I r I

&y tl?é?ﬁ 8gt Oghgarﬁ?ﬁlo&\’\ﬁ toI il Lﬁqh&c@aﬁ) Qa'ﬂ'g C 15125%& gﬁ%ﬁm &)épeg,n

i nsul ating body 17 ma er mal atrng mater

ur et hane resj . e n, to Ve, a.thick s.. of )
appr oxd mat SRRSO AR orde B bed ERE AR B aivnt
perfornanCﬁ [ 0049] A | arge nunber of, for exanple, 300 to 500
i nsertion %?es 18 passing through the cap 9 in its thickness
directgfn (in a ﬁ&é@ical direction) are fornmed in the cap 9. An inner
di anet of thel rtion hole 18 is set to approximately 15 to 25
nm 20[ 0050] The cap is configured such that the sheath tubes
11 are i nsert ed Fugher. alage maeher piruallidiapetergag gerrgablpboleh bhire iformed gn
4, the sheath tube 11 has a straight tube shape with an outer
di amet er othe periphgrad Sralispf thesheathgubedildnet er of 13 to 23 mm and a
| ength of 500 to 700 mm approxi mately, and the bottom portion thereof
reaches the per fAofizingdlapi (abeshivin) 2bAridg tHeshegk nibrd 1 sedt cgn9 ishstegally
opens so as to be exposed on the upper side surface of 18 the cap 9.
Porti ons ofmotiited ®hteatop pottlvasf ihe shertic tuba d1,tand tieaiity @i iscangifed Seith i
resin pipes, and portions |ower than those are conprised of stainless
st eel , 1@l ugigagiay abrcays pdior (WOt $holkR) foahEdmlthe upper edge (the upper board 15) of
the insertion hole 18 of the cap 9, to fix the sheath tube 11 to the cap 9, which causes the
sheath tube 11 to be not pulled up at the same time of pulling up the ampoule storing tool
10.
[0052]
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 tocl 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, a2 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



Further, a | arge nunber of small dianeter gas perneable holes 19 are
formed in the peripheral walls of the sheath tubes 11. A
fixing claw (not shown) for fixing the sheath tube 11 to the cap 9 is
integrally nmounted to the top portion of the sheath tube 11, and the
fixing claw is engaged with an 10 engagi ng concave portion (not
shown) forned in the upper edge (the ugber board 15) of the insertion

hol e 18 of caR:9, .10 .f] S . . iC
causes t heth¥s3 g%t h SLﬁ)ué&elpifj % %4 %2& 5{%@% llie]g Qﬁf)&%‘f Etg ﬁ;g]@g@??%%g O%
pul l'ing up.the a ule storing togl 1Q. [0052] 1 A le Storin
Fool "0 PrrbRHECEEn Ihe} b RmbSils spdna o REL riled R e apohiRsigihe
manner in a verfical direction.i thﬁgﬁ&gat tubes 11. As shown in
Fig. 7, th¥UhouPhe{Bysmgstesd e ot SPIE OIg 231 BOLIELESHALY pi | | ar
20 made of stainless steel, alum numalloy, or the |ike, a round-bar
thermal i n$a¥#% ng section 21 provided in the upper portion of the
support_ 20 pillar 20, a handle portion 22 nounted to the upper
portiord of the tThethramal ingilatimgiseejios @ iy lormedisuch that #s pitendigmatsr inf | f or
exanpl e, eight anpoul e storing sections 23 which are arrayed with

i nt erval s jubstantiedlytthecmmeds tedney diagfeter hEths whgadr tibpll, lapd th2 GengfOD&8HT
The support pillar 20 has a band shape whose horizontal cross

secti onal inhapeidabdisticuissalktintialietha samne asithathickhesssapeaticaditediogwi de
pipe 24 is provided to the lower end part 19 thereof. This guide

pi pe 24 isthkesp preventing the anpoul e storing tool 10 from going off
fromthe cap 9 even when the anpoule storing tool 10 is pulled up to
the anpoul e storpgsajsection 23 on the | owernmost end. Note that the
gui de pipe 24 is not necessarily required. 5The thermal insulating

sectiofp 21 is fofgrereUGHa iR szg%tén@wwonﬁ' QERLER tﬁﬁi@ﬂﬁ%-fo?%é&?deldfa

the sanme as the inner dianete the sheath tube 11, an ' ength

A L e e E T e i
iins ulati ngfo%rﬁg (i) anreszl% f(gasm é:u%ﬂl;js gHrre %nes ll'Je%xr:]l f(t)zprg,tthziittiss hiigmnetli'lgar%al }n%ulrart?cgne of
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  andis 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]



synthetic resin such as a glass fiber reinforced epoxy resin, and its
peri pheral portion is forned 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 |ocated on the central axis of
the 15thermal insulating section, and the support pillar 20 is
provided to be continued to the side p%Qtion of the thermnal

i nsul ati ng secti [ . . of 1.0Q. |
has a bottoned c}?/‘?ﬁhﬁ‘éﬂe@ g]%%g%ﬁtogﬁﬁﬁ%ﬂgﬂEm@ﬁﬁéﬁg‘f%ﬁ%gﬁggg g‘é&: Cﬁyﬁ%?rch
a sanple tg rozen-stored s .encapsulated i.s held and hguse

Soand i 5 i e RS Bor e auler eRRERESLIA S funTasioge Siien 2haBiis
pillar 20. The intervals ip t vertical directjon of .the anpoul e
storing se‘E’P?’Hﬁé t?éﬁe &%P@Oﬁ@ﬂ@r E‘?ﬁ@g ﬂ%aé“%t%enﬁré{@‘ésrﬂérs'étfséanﬂalwa ed 1o the
approximately 5 to 10 nmm between the top portion of the anpoule 25
and the bot ﬁ#%ﬁﬁ?ﬁ*ﬁﬂﬁﬁmﬂH@“@Hﬁ%ﬁ?@mbfbring section 23 thereabove
when the anpoule 25 is stored in the anpoul e storing section 23.

25[ 0056y 20 FurlP®®H, the anpoule storing section 23 is configured
such that its outer dianeter is slightly smaller than the outer

di anet er of t he Huntbemad showsunh Bigi A réeethapol gadket 3B dommgrised ohHi4 ewbhiooirighe
support pillar 20 such that its central axis is substantially matched

to the ceninatelialaucisasd spgohge drirelbbrals fixes td @k upperefd porcion Bilthe S5¢LE Holy 8
Further, as shown in Fig. 4, a ring-shaped gasket 33 conprised of a

cushi oni ngofithd &fybjresevetion &8ssal & BANGRerthe EyoPEertfioh v¥REl 2 i@ hblred Bpper
end portion of the vessel body 8 of the cryopreservation vessel 2,

and when t;%l@d&érﬁﬁ%ﬁﬁﬁi\éﬁbi’ 8 h¥@detlecdor K, PRYASL: & isprii@dghiatimhded
position of the housing section |la, the gasket 33 I s pressed agai nst
the 10 @wefowsbidrBESofthe bARHBRbEAS 1ON Poard I c.

[0058]

When the cryopreservation vessel 2 is housed in the h;)using section la, the door
of the housing section la is opened to draw out a tray (not shown) stored in the housing
section 1a, and the cryopreservation vessel 2 is placed on the tray to be pushed in the

15 imside 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.



[ 0058] When the cryopreservation vessel 2 is housed in the
housi ng section |la, the door of the housing section la is opened to
draw out a tray (not shown) stored in the housing section |a, and the
cryopreservation vessel 2 is placed on the tray to be pushed in the
15 inside thereof. Wen the cryopreserzﬁtion vessel 2 reaches the
predeterm ned position, the cryopreser¥ation vessel 2 is to be fixed
so as to be slighydgy pull ed upward, thereby causing the gasket 33 to
come into firmy contact with the |ower surface of the partition

board Ic. [0059]p20484. cﬂ%\ﬂinhé} \Fésg 1fof (e »g%?el K?d]}%]ﬂ%n@h R@th%“ s

provi ded to pass throu erip eral e ca of the

the Upper Biﬁ%%ﬁer%ﬁsse' ﬁdéagm 8%@9@%"?’@%% HGiekRagg el bl
to extract ,a Lo enper uefied gas e 0 ed in th

body 8 11 GHPETRE AHETeHENERe e G vkporss TG Ehahe i apTereple Tores 10

mai nt ai ni ngf the inside of the vessel body 8 not to be at 25negative
pressurke. Oithe shepdybertido rereh e aHfPO’t‘ﬁétWE &ol J@de gpol flowp the ampopledSe|
body 8 is filled with a |owtenperature gas that sone of the

| ow t enperkaldingh¢ prgprafle eeringiool H), ahighds brovght ijo d &rogen el above, and
the | owtenperature gas passes through the gas perneable holes 19 5
of the sheat h t Uhereby. itis peesthiditorshare thepangt rusbeyof ampowdes| 2510 a ficgercsat,
down the anpoule 25 held in the anpoule storing tool 10, which is

br ought i ntodroaer-stogherst at e. Thereby, it is possible to store
the | arge nunber of anpoules 25 in a frozen state, to frozen-store
t hem Ntethiwhe ainpeulanP atbechodbedin tRerpusedatich el 2 is

cryopreservation vessel 2 is 10 generally an anpoule in a

prior - for 0ZgRemllPhe ampONEUES pridriFtzaniigi] eHERe VR hdAnFIkIATRIRMY Be A
anot her state.

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-infout 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



[0061] In the cryopreservation vessel 2 having such a structure, a

| ar ge nunber of the anpoul es 25 can be housed in one cryopreservation
vessel 2 as conpared with the 15 conventional technol ogy. Further,

si nce the nunber of anpoules to be housed in each of the anpoul e
storing tools 10, the nunber of tines 8% t aki ng out the anpoul es 25
to the outside of the cryopreservati on“vessel 2 at the tine of

put ti ng-inboly DS nsbedi PR iNe &Piﬂmﬁﬁ?ﬁﬂc idBERROIEL 1196r (RDGHALo, t he

advantage that the frequency o rost formations onto the arnpoules is
reduced. 20[006%#0&ﬁbage of d ove Box) Next, the usage of the glove
box 1 having suc structure will be described. First, the inside of

the i nner vessel,,12 of the vessel. body 8.is filled close.to.the
perforated plat eNT(i’ ?/\ﬁiry ﬁasasuicg\ﬂi?g %ff%gaﬁrlsemfri)‘aﬁa‘ﬁné%t 83@1%%?{1%\%0&

| i quefied nitrogen. 25Next, .t he opepi ortion of the

cryopr eser WEEY t‘%yégf’méf"? dy ey B{}vﬂ"ng‘?&t eset Bigssusesingyde the avork, space
sheath tubes 11 are inserted into all the insertion holes 18 of the
cap 9. §oogpsfion 1b to positive pressuge whigh ishigker &) Odsto 40 % thap ierpxigenal pig
introduced into the inside of the work space section |b fromthe dry
gas suppl yPressyes, phichipseveats thr exsesial airifvos mzadinginigohk slopabex bsection | b
to positive pressure which is higher by 0.1 to 10 % than the external
air pressure, wi0efdlprevents the external air frominvading into the

gl ove box I. [0064]
Examples of a method for supplying a dry gas into the work space section 1b

include a method for supplying a dry gas through the 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 cariried into the work space section 1b. Next, an operator



Exanpl es of a nmethod for supplying a dry gas into the work space
section I b include a nethod for supplying a dry gas through the dry
gas supply pipe 28 as described . 10 above, and a nethod for
supplying a | owtenperature |iquefied gas evaporated fromthe
cryopreservation vessel 2 via the gas ignting pi pe 34 which is
provided in the cap 9 of the cryopresefvation vessel 2, into the work

space sect I!Tn.fm uplthe @%ﬂlt&%@ﬁﬂleg%nb thol rﬂ@’gedrtﬁe &Qﬁ&eﬁ%ﬁ%}fl ofsdi IS

exhausted Trom't he exhaust port as 15 nee Si nce t Ilter and

the back- f}k]m\%lagegyﬁ;g&ma R mtﬁyg L& & %ﬂh%egh% oklfige?fgtlg@#%} RO

7, al thoug as 1's na eto |OM/ ron1t ins

space sect Qut si.de .of the vvor
dhe does st AppSulk P iR AEbSHE S fleisnS PR fof RREFRT 5 Sk Bsin
i.n

t he inside of e secti any case. ,

bri ngi ng & i S?%%Ssctffﬁ%f&w Rorbiet dmgniie G0 il Lz oute on
lbis ways . filled with the dry gas. [0066] In the case where the
anpoul 255t?x§‘gﬁ8 ds PWhF%B’t%WSHPE’?é?f\V%OF‘dﬁSS%%seI 2, the anpoule 25
in which a sanple to be frozen-stored is encapsulated is put into the
anpoul e 25exi t / é8%7Ance box 32, to be carried into the work space
section | b. Next, an operator 23 pulls up the predeterm ned anpoul e
storing tool 10 Tfhﬁcvmcmlmeefaywprlefgetak@gioohthvemsmle 25 fwhinltke i nserti ng

hi s/ her hands into the gloves 6,6 of the glove box 1. Thereafter,
after the @apqmedeevaflén vessdl2ds avpieed to thatiof A etk fanbensingrthSanpaild 2k en

out, to be housed in the anpoule storing section 23 of the

predet erm ned arnp@dse storing tool 10, the anpoul e 5storing tool 10
is pushed into the cryopreservation vessel 2. [0067] The procedure

of a wwrk for ta{@iré;grmuedttmf"muhﬁca&énEédbﬁtfoh@ca&rpy@mmser Vaid ©Rre
vessel 2 is inversed to that of a work for housing the arrpoul e 25.

[ 0068] respectively put on the handle portions 22 which are exposed on the surface of the cap 9

Q;a dry

of the respective ampoule storing tools 10, or the sheath tubes 11 into which the ampoule
storing tools 10 are inserted, the number of the ampoules 25 to be housed in each of the
ampoule storing tools 10 is set to 8, and second identification codes of A, B, C, -, and H

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



10Here, provided that first identification codes (for exanple, 1, 2,
3,and n) are respectively put on the handle portions 22 which are
exposed on the surface of the cap 9 of the respective anpoul e storing
tools 10, or the sheath tubes 11 into which the anmpoule storing tools
10 are inserted, the nunber of the anp8¥les 25 to be housed in each
of the anpoule storing tools 10 is set™o 8, and second

i denti fi cations GREESuOT THY pdBitiofrto AR FhelR@oR1eRtringRodING iﬁ%ﬂi&& up in this
anpoul es 25 in descending order, it is possible to identify to manage
number of . For MyERLr ARk §poRast & hgthile plplc 33 FRbASATHIAGE LRIY.
recognize1 : i . I ich s1o s.th r npoul e
25 fromt h{eaﬁgnu Si g%l-ng%{ﬁrguﬁlé a@?&%g@é%%ﬁ@%ﬁ or C'\l/;‘feeg ggf“z@%%f?@%@éf&rhen,
for exanplg iq tﬁe cgs% where the anpoule 25 with the identification
managenent “HAABEH BAO¥ 558 s taken out of the cryopreservation

vessel,_after t ule storing,tool 10 on which the first .

i denti fcati on Qﬁg@é‘;‘? %*Slﬁéhﬂpﬁameiagwﬁga%w (peERPtheTRAg Of FRSANIAREIED 2R &i de
of the cryopreservation vessel 2, this is pulled up fromthe 25sheath
tube 11, aReMlyFEOrShHp o GpaERWH oRRGIPCton23 of he ampoudesiering tool 10.
identification code 24 "B") is taken out. The position to which the
ampoul e storing [P8Y] 10 is pulled up in this case is naturally
sufficient a position at which the anpoule 25 second fromthe top can
be taken out at Iacasthaniie angredlet 3dedrops afitifrom theongponkrspaingasctdb 2a0é theot
exposed to the external air in any case. 5Further, this is the sane
as in the aapmladtetiey @oolth) e aapeulel25tstags anbosHeath tdie 115 antkinithis sdserield
in the enpty anpoul e storing section 23 of the anpoul e storing tool

10. [ 0000] possible to cbllect thg@ripbate 25 HRnAE shéath tdbe M, oRkchbés Adt Yakte AR
anpoul e storing section 23 of the anpoule storing tool 10, the

anpoul e 25pgtig¥ssahdpld @ngbadt h tube 11, and in this case, it is 10
possible to collect the anpoule 25 fromthe sheath tube 11, which

does not waste gRMECEHAMRrs N foel ReBEWhE 8559 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 that 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



Further, since there is no need detach the cap 9 fromthe
cryopreservation vessel 2 at the lime of pulling up and inserting the
anpoul e storing tool 10, it is possible to reduce the consunption of
a lowtenperature liquefied gas. 15[0071] In the enbodi nent
descri bed above, the enbodi nent using é?e sheath tube 11 has been
shown. Meanwhile, in the present invention, the enbodi mrent nmay not

use the Shegof tBffedd ind ol BliSoRAS R RXC R cleBipid D ARDDE sidak | 1S

difficult to collect the anpoule ch has oppe rontt he

anpoul e st gri. i : i .
sanme advan 5%@%%32&3@# %@? @%ﬁg’%ﬁ%} ﬁcélalaﬁl;g&e@d% é@'%llhgcg%&g rtwl%a g ngvorrléo gltun% g[(r?llwbe
obt ai ned. . reover. Jt. goes w.thout saving th t here.is.no

di sadvant aBE°eR T TRand B0 e belf Sfsedranihe R R0 o e 8831 §

whi ch t he rforate late 14 is not mpunted. [0072] 25Further, the
shape of tﬁgc”a‘ﬁﬁ&%‘ﬂg"E‘%‘ﬁ"?ﬁ‘ﬁojé’gﬁl{’gﬁlﬁwé’éecﬁ?' t he anpoul e storing tool
25 10 is not limted to the above-descri bed shape. For exanple, the
anpoul e stori ng [@¥3di on 23 of the anpoul e storing tool 10 may be
configured such that two | ocking claw pieces are extended fromthe
both sides of t H&rejugfissranother grahodiygent gridhe preserd ipeutian will bedlescaibed with
be held with the two | ocking claw pieces. 5[0073] Herei nafter,
anot her entsédénce by Figs. &thd4present invention will be described with
reference to Figs. 8 to 14. (One Enbodi nent of d ove Box Equi pped

wi t h Aut onfdne@Eniisdithérm gf Gtilye Box Haeipasitpwith Aufoaiatic Hgadlingdubot)or k can be
performed by, not only a nmanual 10 operation by use of the gl oves 6,

but also a sem -Talutampatliecpumimgﬁﬂbﬁmbrbyfam&e%@ﬁonam B hevaty £mbandl i ng
robot . Figs. 8 to 10 show one exanple of a gl ove box equi pped

Wi th arp auggepmioh &y a6l thé Blov@m but AR Bsemli-BftoRdli OFFkAtfon B§REE b r obot
(hereinafter refer to as a robot) is provided in the upper space of

the work spagGRaRamhdIME fobot,

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

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



15[ 0074] A pair of parallel X-axis rails 51,51 is attached to
t he upper portion of the work space section |Ib as showm in Fig. 8.
The X-axis rail 51 has a snooth round-bar shape for exanple, and
those are respectively di sposed at one end edge and the other end
edge facing it of the ceiling wall. 20A pair of X-axis trestles 52,
52 that each reciprocates the X-axis rarl 51 is nounted to the X-axis

rails 51 &loondbh mefadek X NCBLNEs 52555 OndehlioVetld SunAEtbrofRIBE"

and the X-axis rail 51 passes through the hol l'ow portion

| nsi de the&aﬁf’&f‘féﬂ?r&:l@%ﬁ)ﬁﬁéggﬁoﬁgg {otﬁeé %H %§§r 95??3“’ r.eC' pr.ocate

in the X-akis direction ape Y-axis rails
53, 53 parallel ach other are bridged so as 26 to connect the
pair of X-axis tres Ies 52, 52. One Y-axis trestle 54 that

reci procate the [ i,S rai 3, 53 i nt.ed th palr
of Vi o rai 1's B Fadt ufif s Cotmptied o a piiyas SURBR RN 15, B by
conpri sed of of sliding bodies, b5, 55 and a Scoupl i ng body 56
connect? ng“HR ng)g?c[y Wrcoapsetipg %Hlogéh@yb@?s 35,5 The sliding body
55 is conprised of a _hollow cylindrical body and the Y-axis rail 53
passes through tHe sHeinEbedye? isicompesediaia hpﬂ%‘-}’dﬂ“ldﬁéﬁﬂé@fly aph thetYqexis

sliding body 55 slides so as to reciprocate in the Y-axis direction.
Ther eby, t el 53-passes threugbttheh@Wvaporties of theissige thereob anil thetshiding bagyt &5
direction. 10[0077] As shown in Fig. 9, one Z-axis rail 57 is
mount ed t oslidessorasdrireciproeasd ingh&¥-agi disction. d¥laghy, theé-Ziaxestle S4nd waly
is configured such that its |eading end portion extends close to the
partition feofpketatesin the Yraxpydirecti@nd 58 is nounted so as to be novable
up and down to the Z-axis rail 57. 15As shown in Fig. 10, a pair of
gri ppi p@ pi eces [6877159 for gripping the handle
As shown in Fig. 9, one Z-axis rail 57 is mounted to the Y-axis trestle 54 so as to

droop. The Z-axis rail 57 is configured such that its leading end portion extends close

to the partition board 1c. A gripper head 58 is mounted so as to be movable up and

down to the Z-axis rail 57.

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 taol 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.



portion 22 of the anpoule storing tool 10 is provided to the | ower
surface of the gripper head 58. The pair of gripping pieces 59, 59
are configured to cone close to or be spaced from each ot her, thereby
making it possible to grip or release the handle portion 22. 20ln
this exanple, the shape of the handle ??rtion 22 is preferably forned
to be rectangul ar columar, thereby, at’the time of gripping the
handl e portion %go the gripping pieces 59, 59, the direction of the
anpoul e storing section 23 of the anpoule storing tool 10 is

determ ned, and i t b Q0.1 i i f tor.
Further, readi ngW gﬁt%aa?%od gé}fﬂegﬁgg%%%’ﬁg% gﬁogésepg?aﬁt%% ‘gaé’?@gf P%%%?
housi ng of _appoul es . .are. 25 . .nade SVY. . 0078]. Wt h.the
nbove- descPPRBE BF iRfEpae alRESy AT e antr B o, sesrmiatibuon dud
noving in the three-axis directions that is the Y-axjs direction, the
Faxi o r bezrn S aboh Gkuthorain BHePhLHRr bl BYLEEA oct i on
thereby it is possible to pull up an 5arbitr.ar]i3;/‘E one of the anpoule
storing t o8Pdranenssf depmaoulepioringjefly Hkqused indhe grapreservatiofpvasssl ip
arbitrary position. . Such an operation of the gripper head 58
is to be cemnagilay pesitien.control apparatus 60 installed outside the
gl ove box 1. [0079] 10The operations of taking-out and nmounting of an
anpoul e by the rfoboan gpegatiparof Srerpeigperdhehdbd s be controlled by a control

apparatus 60 installed outside the glove box 1.

[0079]

10 The operations of taking-out and mounting of an ampouie by the robot are
performed as follows,

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

15 [0080]

The setting of the reference point is performed by carrying out an operation for
two to three of the ampoule storing tools 10, that a specified one of the ampoule storing
tools 10 is pulled up to a predetermined position from the cryopreservation vessel 2, the
gripping pieces 59, 59 of the gripper head 58 are moved to this position, to grip the

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



First, since the position of the cryopreservation vessel 2 in the
housi ng section la is slightly shifted by taking in or out the
cryopreservation vessel 2 in sone cases, it is necessary to set a
reference point (an original point) of the gripper head 58 in each
case. 15[ 0080] The setting of tgg reference point is perforned
by carrying out an operation for two t6 three of the anpoule storing

tools 10, t%tpoﬁité BRGIbHi8 BR%: Rpef ﬁ?faﬁ%ﬂh'é gsgiﬁrah%cé %iﬁesﬂ:@:t kSthe

pul led up to a predetermn ned p03|t|on cryopreservat

;’gsfﬁ: S2pogrih?ﬁgi:§.] 'dHthfBQs Qh&’t&%gy %go &ﬁi’J rek ‘En&-,r d gfe s?o"f@% (35Fs 7S Sldrﬁ?é’ ed

|on grippl
pi eces 59, dentr |cat|on
Bpoul e ZSPOSIﬂC{nhOWhe e g?l&ﬁ.arrg“% r"@elr %@S”ﬁ%&ﬂ! B g C%troé s
input to the con appar at 0Oto arr out teach %
i dent i fi caffF8H ‘ifaﬁr‘?daé TENES: ﬁﬂ e PR ‘B'Y?J?{ES“’E‘@HP? g‘i’ss gﬁ%rf’hé?% 60
by use of an input apparatus 61 such as a raphi ¢ panel . 25Further,
there i g atheEehas Gviigh ispismally eqnfisgable bya laser ighp) is rasirpedsioyhe iefessnsnce.
points 28 (two points) are provrded to the upper surface of the cap
9 in advané@nwbvrﬁmréwé@rwm toreoreit yeain sHewewss theowdingagmpt dimdted these
positions of the respective anpoule storing tools 10 and the position
of the refeethnde points are stored as their positional relationships
in the control apparatus 60 in advance, and in the case where the
cryopr eservat i oriNate s |with respestito tliesdiaxiStitue ppssiibdd to(redpond ta ssslightsshift by
confirmable by a laser light) is returned to the reference points by
f i ne- t unedmdkiny tHeghorticn wikler the hickaga@ierhanite yoren 22 Idiges e Howrger the hoiht
limted these nethods. Note that, with respect to the Z-axis,

it is possbttheclybpicssReidg veelR 8latmbed sﬁhﬁetvcbaamws rinded @nd@ Fddt 8Nthe
under the neck of the handle portion 22 | onger. However, the height

10 of the Giyab! @ARH KRAKEOR pYEHREb n;’atérahatépals&e@lo%/d fos tt%ﬁﬁbf (B SRS

mount ed under foot of the vessel 2, which nmakes it possible to mattch
the open apd.&ls9s it £ h g pieces 59, 59 to the
position o@' egﬁgﬁgl %%rgﬁghaggh ?88@%89 ? the time of taking out
t he ampoul e 25, J? ihdentification managenment nunber 15o0f an anpoul e
to be brought o 4 input to the input apparatus 61. Thereby noving

pi ccos 56, 50t dght e RELRIELARameb R 23N Rl rdacinsbBheater

storing. too the oule stori
95 1l an ampouﬁ: tg %e Lr ught out 186}11 ut to the 1nput appgratus 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



tool 10 until the target anpoule 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 |b,
to manual |y take out the anpoule 25 fromthe anpoul e storing tool 10,
and houses it in the anpoule exit/entrgnce box 32, to take it out of
the gl ove box 1. Next, when a "take-out/put-in conpletion button"” of
the input apRALaKdS e@atnesﬁr%mb@&%@ﬁw 5b.eind étidas fo e aditd8 ppsishes t he
anpoul e storing too? 10 into the cryopreservation 29 vessel 2 and
opens the gri ppirmes3pi eces 59, 59, and returns to the waiting
position. [0083] At the tinme of housing an anmpoule, in the
Same way as thep{'tﬁéem?é ofr?dﬁ 89 af Hh émtle i e shiadl 98} a ?{ﬂpﬂg*le%ﬁatk Xdﬁgu

tool 10 is puIIe romthe” cryo reservation v ose

the enpty tﬁg&%g@sﬁs g 66 L0 o8 B B B Biervrion vesss 2 his

state, the 0 manua ous anpou

I k / -
conpl et ortBAHBR oY apwgSl, ﬁgﬁpa sosh 22 e " Dlecsea, the

gri pper head 58 puyshes t oule storing tool 10 into the
cryopreservati OI{E %‘Eé Wﬁ@ﬂ%’a]ﬂh’é"‘ﬁ?ﬁ HpHARGOPE Qe sUPtyRgipogicy
returns to the waiting position. [0084] By use of such a

robot, a WRIEEREFIARi%Sual |y confirmng the first identification code
of the anpoul e storing tool 10 is no longer required at the time of
pul ling up the alfgbihen sreckakagut/pstin conpletidrebutonbeighe inpuigpparhigs 61 is
cryopreservation vessel 2, which 15 i nproves the working efficiency.
pressed, the gripper head 58 pushes the ampoule storing tool 10 into the cryopreservation
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 lcin the putting-in/out work space section 1b. This pass box 71 is a substantially



Since the approximately 300 to 500 anpoul e storing tools 10 are
inserted in the cryopreservation vessel 2, it takes tinme to carry out
the visual confirmation work, which may bring about

m sidentification. However, such a di sadvantage can be di ssol ved by
use of this robot. 20[0085] (Another E%podinent of d ove Box Equi pped
wi th Automati c Handling Robot) Figs. 11 to 13 show anot her enbodi nment
of the gl onetabgragardlleRpipedbbhbddyviienies a hollow nssdeciib @idoMpiked 6f apass
box 71 is provided in the vicinity of the partition 30 rectangul ar
paral | el epirgRgaremASh swdhi 48 R182 acrlibRkinO¥Y daftsnate r&ad i s conprised of
a transparent material such as glass, acrylic resin, or carbonate
resin. [0086] oogsy ~One side surface of the pass box 71 is exposed
so as to face the outside fromthe 5 opening portion forned so as to

notch a part of (5&651%{?11&&560&% s A8 %x %so a%%; %aicg H'LF.lolatsia%r}go Elics

side surface is serv as an operation por he“operation
port 72.nmust be always closed to he airtight nd.is confiqured as
Shown i Frsne o iR 14 R Sl 4 B B B Fafe et
conprised of a.transparent. plate material, ang to show an inner door
74 by nnviﬂbaPﬂﬁu%ﬂ@§Pﬁ§86FS$§C Hiaregeahon By %%rally as needed.

[ 0087] The inner, door_74 is conprised of a plurality of
flexible belts 78 operatighpet Lemugbe glways gloped tobe @jstight, gddsGafigped as
such as a rubber or a flexile plastic foanlbein? arrayed with no
space i n ashpamip &g 13ite be nsusHy clasrd with ansouiesglopb T ecomprisethofgteanapasent t o
insert his/her 15 hands between the flexible belts 75, 75 to perform
a work in plaie maerial.sost toyshowNmtiener degr Hthy monieg thd ooter I®r Taypherdomi t t ed
by making an airtight structure of the inner door 74. Further, in
Fig. 1H therdlyngintedddnal direction of the flexible belts 75, 75 is
set to a horizontal direction. However, the direction may be anot her
direction other [0¢8M a horizontal direction. For exanple, the

| ongi tudi nal direction of the flexible belts 75, 75 20may be a

vertical directiTh.inRDdodT4tifisinfiRe®of 4 flralityeofitRkBidRis 95,75 cofprisdde
arrayed with no space in a horizontal direction.
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 belis 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  pipe into which the ampoule storing tool 10 pulled out of the cryopreservation vessel 2



[ 0088] Further, an upper housing pipe 76 passing through from
t he upper surface to the | ower surface thereof is provided in the
pass box 71. The upper housing pipe 76 is a 25pipe into which the
anpoul e storing tool 10 pulled out of the cryopreservation vessel 2
31 by the robot is inserted. As3 hown in Fig. 12, a takeoff
port 77 is formed in the upper housing %ipe 76. This takeoff port 77

i's an openiyyde RiYot isQfkeftod, an operator to grip and take out the target
anpoul e 25 fromthe anpoule storing tool 10 when the anpoul e storing

L0008, L B Dl
Mor eover, vﬁ}sl% %ﬂ?%p&rp'?ﬂ gm 825%1?%1)(%&13& H%%lg Sﬁ&{)} toZ%%Ipraég ?%k\éwagtg IH% ar;?e'E y

gas with e 1 nsi ass s

positive pressur t least | erati Qi g di scharged, i tovi ded
P the. pad@iae B fom i ineularStidrydD sieh hegmienfamoeisd 16571 he

af orenent i oned dr as sypply tube 28 (refer to Fig. 3). . Fi xed
bar - code riaser yﬂ%é} u?@ﬁf&?)@ﬂﬂg BRPFJ@d""‘Bérh Brielsly arepteribanibe sizeel ey t he
pass box 71. This bar-code reader 79 is for reading a bar-code of a
bar - code |#RMeA% ached to the anpoule 25 to performidentification
managenent of the anpoul e 25, and bar-code 15information fromthe
bar - code readerd40083] 79 are to be input to the control apparatus 60.
Note that the bar-code reader 79 is not limted to be set in two, and
may be one. [ 00%dreover, 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
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 25 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.

[00%0]

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.



As shown in Fig. 11, a | ower housing pipe 80 is provided in the
cryopreservation vessel 2. This |lower housing pipe 80 is a pipe for
housing the | ower portion of the 20 anpoule storing tool 10 when the
anpoul e storing tool 10 pulled out by the robot is inserted into the
upper housing pi pe 76. However, depend%gg on an inserted depth of the
anpoul e storing tool 10, the |ower portfon of the anpoule storing
tool 10 is not H§ﬁd in the | ower housing pipe 80 in sone cases.

The | ower housing pirpe 80 is prOV|ded so as to pass through the cap 9

f the 25

e 5 OB s B
80 di. at b th th

PLPe, 50 LSSt R AR PP U5 e L

SRR M S e

nmounted to the Z-axis rail 57. This |leg portion 81 i s capabl e of

novi ng 3ip and dd®@¥®dl ong 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 Abarsbapedies mdord&hwtqidmgiomwa@iamosmueém thg Z-axigkailhe
| eg portion 81. A 10 clanp 82 for gripping the | ower end portion of
t he anpoul &7.stThis leg poxioh 81 (s ¢apalje of/indeidg tip andhdowroaleng tha @-gxdsrihil 6A. oA
the leg portion 81. The upper portion and the |ower portion of the
anmpoul e st trdugl holedbr the lgeioktuth 81Uk fatnet irethe pipEe Re@rigaivhizh enstdcahe 2
are respectively gripped by the clanp 82 and the pair of gripping

pi eces 59, giydher HdrarsBhy midve Ug Bild @Wvit A16n2 KD T xs 15l §7 bidithe @Y pokbrf §10MA
sliding at the tinme of noving, which nakes it easy to |nsert 15t he

ampoul g st QaiP82 figithd Bweh&d ?&P{% Shul #Finkd 1NoLep fobRkd td N
t he case Wnerg th &(%Irp%pgér head 58 cones cl oseuto tlhng %0 acé above the

cap 9 in O{hg%wér%a@ wr)]ﬂtmf? f wtshf?r R8I 2[;119 ﬁh%!&’ 251‘?%11 and lhetl$‘/gﬁ}‘ p%ﬁl n,

portion 81 comnes axi s rail

CL D 52, O o2l Be 56 AL B AREHALLOR Ry LG PP p&nea Ces

59, 59 of ripper head I on 'S no mte

th b d be.d t

gr?pSe?VﬁegﬁfP%Q ‘ﬁﬁwé’?%s%d e P%O@yﬁéﬂgﬁl&%ﬁﬁﬁg‘) Théitosfeldiipg e
formed into a MMHhﬂy%S %éien5|ﬁle TEereb qhthe case where
the gri ppef™ ‘aSt nglg g sidipg at the e QL oy IPhBakes it &Y 1P 1Bier

to pull_out the anpoule storing tool 10, the leg portion 81 shrinks

above the @Sﬁm@o'élﬁdtoflﬁét@ é?rﬁlf%@eolﬁéﬁéwumplpw ntRQtE 3t v Hig case where

the gripper head 58 comes close to the place above the cap 9 in order to pull out the
ampoule storing tool 10, the leg portion 81 comes down to the lower end of the Z-axis
rail 57 and the clamp 82 opens, not to interrupt the operation of the gripping pieces 59,
59 of the gripper head 58.

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.



250peration of the gripping pieces 59, 59 of the gripper head 58. 33
Further, the clanp 82 nmay be directly nounted to the Z-axis rail 57.
In this case, the clanp 82 is nade novabl e up and down al ong the
Z-axis rail 57. Thereby, in the case where the gripper head 58 cones
close to the place above the cap 9 in €£der to pull out the anpoule
storing tool 10, the clanp 82 cones do to the lower end of the

5Z-axis rail 57 t j Jo-t Al f
gri ppi ng pieces nggergﬁg@ggqprr]ag_ Ig%ﬁépﬁe{egﬂ)égﬁﬁrggﬁ[tg%%ﬁ{s cihs? Il;I%llf}{r% % her,

a program f.or tl@(ﬁ%gf% dﬁr%gtrﬂﬂgi?@tﬂhgﬂ% 8864 %hgisi&% fZi—aE{iMl st | ’f‘heﬁ-gb"y, in

control apparatus rogram or ‘executi ng
series of LONS, 1 n-which en _an identification, mnagenent
nanber of SnChanuRfking St e 8 et et Me et o Tl BRIR TRt e
head 58 pul | t the target a ule storjng topl 10 tq hold

| ower por tﬁ%ﬁomﬁ‘ﬁpﬂaﬁﬁ‘%ﬂg t@&éhﬁdﬂlw ég C(PJIH%S B It]?qg‘tvﬁrr‘?nﬂd’tffslﬁol
10 in this_ state to the place i nmedi ately above the upper _hqgusing
pi pe 76, aHEFER JOPERfe NP HSeFuph i Progtivheldhe srippmeRiceeR B!
storing tool 10 into the upper housing pipe 76 or the upper housing
pi pe 76 arffie gHeper BeadrS8housi ng pi pe 80, and stops when the target
anpoul e 25 cones to the position of the takeoff port 77. [0094] In

t hi s enbodi nent [00931 - code | abel s on which information such as their
20 identification managenent nunbers and the like are recorded are
past ed ont o t he Fodbbyr, pprogiaom®r eecating thé follamgdpesatidds i€ bailt is Hewohtrol
Further, in this enbodinent, the gloves 6, 6, and the anpoul e

exi t/ ent r capparatue¥es 32, 32 are no | onger required. [0095]

Herei nafter, the operations in this enbodinent will be descri bed.

10 That is, the program is for executing a series of operations in which, when an
identification management number of an ampoule is input to the input apparatus 61, the
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



25When an identification managenent nunber of an anpoule to be
brought out is 34 input to the input apparatus 61, the control

appar atus 60 executes the aforenentioned program the gripper head 58
of the robot pulls out the anpoule storing tool 10 fromthe
cryopreservation vessel, the | ower porg%on of the anpoule storing
tool 10 is held with the clanp 82, and”the anpoule storing tool 10 in

thi s stat e M&qFlﬁQp% aibbB1, maohh%)g ﬁamdbﬂcﬁ{ey RbRYEm bR DeT

housi ng pi pé 76 of ass box 71 , the anpoul e

SL0ri NG, 1 0Blochth i rg)ﬁg%ﬁg@s 401 B S5 BARSL RRURE00C Do £ 16 1R

a target a ura oul'e

anpoul e storin e3¢ nds down t.ion f
Sorers of Rt e e %W%@O%n of Beielbofie3| OF‘P%h"O?fIO%Shé’I& e
storing too is .S ed At .thi the. a |l e 25 housed in
She! hmaour Samp o) g HeBRre flring ool e i g APy o homposition ' " g
this tine, the two bar-code readers 79, 79 read a bar-code of the

ampoul & expeRediatelyaBeigrhe Weper BRUSHIEPIRRIG of e PasHP Bnsnit it s

i dentification managenent nunber to the control apparatus 60.

15[ 0097] [PB9&lhe control apparatus 60, the identification
managenent nunber fromthe bar-code readers 79, 79 and the
identification rdsxagehenpoutrsibrirg theloid is neertadinto theyrpenliapsing bipgr7, and
conpared, and in the case where the both are matched to one anot her,
it is confwheredtatdeabmpdude anqagthe plusalithef angrogis hewspdid the atnbaile stering

i ndi cated by an indicator |anp, 20an indicator buzzer, or the liKke.

The oper at @l Opedsseridh dowhitctthe Position/sT thd takdtdf foasE diehe upbedliduihg pipe 76,
confirmng this indication, and inserts his/her hands into the inside

t hr ougho t hghe R tRAI0P ﬂle&ﬁfpbulé%tcfrﬁlg@cﬂ heid s?d]%éd d0Rf thié4imel thelagipBuiel t he
anpoul e. [0098] 25Next, when the "take-out/put-in corrpl etion button”
of the i np%us@@ﬂﬁﬁ@&ﬂﬁoﬂ@é‘ﬂb&ng tool 10 is to face the takeoff port 77.

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

15 [0097]

In the control apparatus 60, the identification management namber 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



35 pressed, the gripper head 58 pulls out the anpoule storing tool 10
fromthe upper housing pipe 76, to insert the anmpoule storing tool 10
into the original position of the cryopreservation vessel 2, which
term nates the putting-out work. Note that, when the anpoul e storing
tool 10 is inserted into the original sition 50f the
cryopreservation vessel 2, or insertedinto the upper housing pipe

76, since fBaesRPaspRf héahssbemautwaflﬁ@me%tor;nb%&h@mﬁi thé Bk Bbisig

section 21 of the anpoule storing tool 10 and the |ower portion of

the guide [[ﬁb@??{%é iREf tﬂe(ﬁfr@gﬁilg is@&/‘iﬂ%hﬁ%@ 6 Gftb ?\'@ %ﬂgﬁlﬁ%ﬁ@n ito?thp. econe

t hi nner than e respect 0 ortions (not-~s IS possible

o insert b6y aIRAHLESLAD! Bfich SRk HRY SdIngk tlok | 10(0099)

When an a e 1s store npoule ’s todl 10, in the sane
way as taking-o 0 n.ampoul e, the tar anpoul e. storing tool..10
'Y outt ed up-r  nes el S TR dpul Hophe LT 10 R BRHES R BF pldbZReiaR o
t he upper housin i pe .76, a the empt npoul e storing_section 23
to be & t aﬁt}dﬁ‘? wagpfgség‘ﬁélafa V?Sﬁfggu awnfqﬁ@nﬁf%& g‘ﬁf“PPﬁgpPSlV&P‘PigﬁiﬁﬂFﬁ e
state, the operator manually houses the anpoule into the ampoul e
storing seBepdPt 3% lowver Ropiiongp dhetheimil psplatingsegiion Heof faesampayie sporing

[ 0100] At this tinme, the bar-code readers 79, 79 read the

bar - code atrelkihnd thelomerpatigroef the gude piap hinedonned intdsapeiedishanes emas to
managenent nunber to the control apparatus 60, 20 the identification
managemnent beaomb drinties theo thraespdetiviettody pertiooemof showal, iitds posaibiege insett the
nunber input to the input apparatus 61, and it is confirmed whet her
or not t heanmnéetoraryzonll 16 mae koosbkly, i n t he target anpoul e storing
section 23. Wen the operator knows the fact confirmed by an

i ndi catd on as dg¢emo]bed above, the operator presses the
"take-out/put-in conpletion button" of the input apparatus 61.

25[0101] 36 Thempen! AhGnouRRES0RE ACihe 8mPbult BBihoRRY 10 the satd whitss

anpoul e storing tool 10 from
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 nurmber 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 completion button” of the input apparatus 61.

25 [0101]



t he upper housing pipe 76, and inserts the anpoule 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 waiting position. 5[0102] In this enbodinment, it is
possible to bring the atnosphere in thgspass box 71 into in a dry
state, and frost does not adhere to the anpoul e exposed through the
takeof f port 77 Thenathy gfipsee head B8 oty @botiphils b@theatigoudd diaedradoltio fdae
anpoule is certainly and unm stakably read by the bar-code readers

79, 79. Thekebpérdoudibg | ﬁ@e PO St Asertd Be RMBEILS StbMng Bof ANfntd ik bAghatt he
anpoul e taken out of the anpoule storing tool 10 or housed in the

anmpoul e st gedidig Jragd cr%brés%r@ah@n Latde!l whik terI‘P{E'IaFeQ tHERffth ol %1 WREShihfe to

prevent confusing of anpoul es. a 'sigmmficant part

of the a"pgﬁép%rH%tﬂsr}gmlﬂg/“?kﬂer%%@aqqsﬁ particular, a vvork for

speci fyi ng anpoul e 1s au y perfornmed, which greatly
reduces.a | oad iﬁ?@]an operator. [0103] Moreover, in the case
wher e a?*l anpoul be a target is housed in the anpoule stori ng

section 23 in the uppe ortion of |l e storin 00l nce
2 areat part of TrseBbuliPerfd rubld e gtrrroae%ﬁﬁ%ﬂl hBasnBox Bh
housi ng pi pe 80 of t he_ 20cryopreservation vessel 2, the anpoul e

exi sting i Madystasorad st #gesu@bﬁdhew ig thegannodly e@f?%ﬁé thropglythe takeoff pore
frequency of applying wasteful heat to the anpoule is reduced. [0104]
( Modi fi cat V'Ol Y cayeov dhessloredhs haseedagttached o mﬂp@ulﬂamrrﬁw@/ ®ebot )

Fig. 14 shows a main part of a nodification of the aforenentioned
enmbodi ment unmitakabiniesd b dhief hac-qgodegnadersitd, i peFherefors iniy pospble Topresisaipt
provided in the pass box 37 71, and a |ongitudinal groove portion 83
i s proV® deconimmtthee thecephposier thieneouodf thé empadsstiiog t6al Idorloassd imthet he
upper housing pipe 76. This |ongitudinal groove portion 83 whose

cross sect inpalle Shtupetobs] (ais SiRMarged gne Wiith MAkget pdssibleas PREeR QoRfasihPohe
along the vertical direction in the back surface of the pass box 71.

The takeof impsulds, 77 is formed in the Sinternediate portion thereof so
as to notch the portion. This takeoff port 77 is for taking out an

anpoul e ther et hrgu@R: b BighffRamPAR VA aftPohlB phitiS e RE/BYH VAR, i8%3RRNS:, 2
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 a modification of the aforementioned embodiment.

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



[ 0105] In this nodification, the anpoule storing tool 10
pul |l ed out of the cryopreservation vessel 2 is configured to descend
down so as to be along the 10l ongi tudi nal groove portion 83, and a
target anpoule is taken out of or housed into through the takeoff
port 77. [0106] In the above-describedgfnbodlnent the pass box 71 is
di sposed in the central portion of one”side surface of the

putting-i nfpufg anmiﬁﬁﬁ%ro%%bbr@iﬁn BY id ﬂ}oMHé‘d’YnQﬁe bakR skPRESF ﬁx@b!adstbﬁx
However, the pass Is not limted thereto, and may be di sposed

i n the corpef, gyg%gtofﬁ:@ u%% rthfaﬁ%igg?@ﬁ% '?f?x ’Fﬁls}g') AUSINE roo{?e %%ﬁo&é?ﬁvﬁos‘%ox

1, it is inpo l'e to provi ower si ng |pe

'hga 'S f'ﬁg OLI %g%gg&%%rsg. ?tsérﬁﬂci}’cﬁfa% I?t}a}y@,p]% go\;%gHgo as18 B2 aloRt thehv%rtic‘a?l""e '

necessar I'n sone

Th f th ti f. th t d

T ee e’ ifssron g R H%?%aff%% ngegagy S pine bt ort £k somhea R Ry o
dt t t | NDUSTRI AL APPLI CABILITY [01.07]

SAnp o5 1 eBFHg PHRIon e 40 §1 B0 Pkl o (B ERFSH  for tﬁong

institutes and nmedical institutions in the bionedical field, nedical
field, phatutaeanprdathergtapagh igile Jappestyssin the grayious example.

[0105]
In this modification, the ampoule storing tool 10 pulled out of the
cryopreservation vessel 2 is configured to descend down so as to be along the
10 longitudinal groove portion 83, and a target ampoule is taken out of or housed into
through the takeoff port 77.
[0106]
In the above-described embodiment, the pass box 71 is disposed in the central
portion of one side surface of the putting-in/out work space section 1b in view of its
15 operability. However, the pass box 71 is not Timited 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



39 CLAIMS 1. A cryopreservation vessel conprising: a vessel body
whi ch holds a lowtenperature |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;
sheath tubes which are inserted into tgg t hrough hol es of the cap;
and anpoul e storing tools which are hotused so as to be able to pass
through t hgargheatoha Idﬁb?énod/\ﬁ}ﬂrs@dbl}'lﬁr@slph'ét?v'e'rés\éal@lfl nﬂﬁﬁteeaﬁd*ﬁ@&l:ﬁ hol es

are formed in each of the sheath tubes he anpoul e
storing toglBuapss A biGRERE \M§L atedleal%fémog &éu gﬂ ﬁ%ﬂidalﬁi Rlediodk 1ty
of anpoul e storlng sect1ons ich are equi t port
pillar so to be arrayed in a verti cal dlrectlon of the support
pillar. 2 l‘flhe cryopreservation vessel according to claiml1, wherein
t he ampoul e storing tools conprises a thermal insulating section
provi ded in the upper portion of the support pillar.



39
CLAIMS

1. A eryopreservation 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.

2 The cryopreservation vessel according to claim 1, wherein the ampoule storing
tools comprises a thermal insulating section provided in the upper portion of the support

pillar.



