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

The present invention relates to a glove box (i.e. a cryopreservation
devi ce) that houses a cryopreservation vessel, and particularly to a
gl ove box that is configured to be capable of preventing frost
formation onto the anpoul es or the |ike when anmpoul es 10housed in the
cryopreservation vessel are taken in and out . Priorities are
clai med on Japanese Patent Appli cahienrieoR008-009393 filed on
January 18, 2008 and Japanese Patent Application No. 2008-268768
filed on Cctober 17, 2008 in Japan, the contents of which are

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

for sinply storing bioIogicabR§ﬁ§R§§§§%$%?N§§$§ﬁ§Enatozoa, enbryo,

and cells of experinmental aniha ment of new
medi ci nes or nedical basic research, a cryopreservation nmethod is
generally used. In particular, a 20cryopreservation nethod using

|l i quefied nitrogen is considered to be capable of nost stably storing
biologi%al sanples for a | ong peTEQH?HQﬁHIﬂEL%roadIy used. [0003]

In this cryopreservation method, biological sanples are stored in
anmpoul es, and t H80@Hpoul es are stored in anpoule storing tools, to be
frozen-stored in a 25cryopreservation vessel. At the tinme of putting
an anpoul e i nt o Bre peeseniofivankien relates to a glove box (i.. 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 anmpoule storing tool is stored in the
cryopreservation 5vessel, the storing rk is difficult due to frost

adhering 1t gB6.02003h LELeOthe bR oRERAYH aRipBhle riBQQAo[}lEl% eﬁg&%? tARES-
A oul es

[ 0004] managenent code 1s put on each of the a

1 ost . adner aesps Gand REHFL atRyet 38 apeb e WP A9G Sl OM B2 oot

code addressed on the surface,of., t he. anpoul t hat .causes _a :
ol funct 1 RS gyl vERL B gl AP Frfie i3 EABERT yoregin e

adheres to_an oule, dust in themginns her e .adheres thereto at. the
same time, alﬁlﬂﬁ%ﬂ%@o HevephetmriS %WP%‘O@H%S‘%\W{MWS cryopreservation
Conventionally, 15in order to elimnate frost adhering to anpoul es
and anpoul 8°s8¢lohe sigripg Y is diifigsdysde fropeadberingty be dergSiged oy ihe aRprule
each time of putting-in/out. Further, since frost adhering to
anmpoul es aflgriagiseLingoBEShsehg t ool s are accurul ated as frost or ice
particles in the cryopreservation vessel each time of putting-in/out,
in the case of d0PPdlnating those, it has been necessary to
periodically do 20so-call ed nmai ntenance that, after stored sanples
such as the anpodmsagemenhende isypp e sahvdtheampoeks ébusad & theved, t he
liquid nitrogen in the vessel is renoved and the inside of the vesse
i's dried. [QOp6derfatiohhedsel, iomidage drenpobies.e Wdanfrodt bétakdsas anhmpdule, it
anpoul e storing tool or an 25anmpoule is perforned by visual
confir gt i gnii@icuiat RReHhe nhagdnkat €odeAM@ee€ bn IHRQurface 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 [Patent Docunent 2] Japanese

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

3,135, 034 Problems of confugigﬁ%%rt%ﬁ{f%gﬁﬁﬂ%% é%ﬂﬁcﬁgg%gghog%éﬁm Sﬁijospt ity

Model Application, First 10 P

[ Pat ent Docunent g&nJapanese Unexam ned Patent Application, First
Publ i cati on No. I"1-200157 [ Pat ent Docunent 6] Japanese
Unexam ned Pat enf | ication, Fjrst Publicatio . 02- 282712 15
DI SCLOSURE OF | W‘ﬂﬂ&ﬁ%ﬁé‘% r%*(ﬁf‘ii&ffﬁﬂ“’%@“ﬁ VERTI'SN [ 0008]
Accordingly, it is an object of the present invention to provide a

gl ove box %ﬂkﬁﬁﬂﬁ?gﬁm#EAS'mﬁagg?ﬁie to restrain frost from adhering
to those and the cryopreservation vessel at the tine of putting an
anpoul e’ and an kPl leodsat Hdapasete Wipxamysd Paigat Appligation, First Publication
cryopreservation vessel, which does not cause confusing, mssing, and
the |ike oNoalpcul¥363Further, 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 giove 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 verti'cal direction; and anpoul e

storing tools which are ho&gﬁﬂﬁ§@oﬁﬁnkﬁi?ﬁE%@kﬁﬂhﬂﬂﬁass t hrough the
e

t hrough hol es of the cap, rein the anmpoule storing tools are each
conprised of a Bﬁgrt pillar and a plurality of anpoule storing
sections 10which are equi pped with the support pillar so as to be
arrayed in a ver iqgl di ectiQn 0 1the support pillar. [0010]

In the first aspltélc?{ 0 ¢ Veesblfegglf?t hvention, it is pr ef erabl e t hat
the cryopreservati on vessel fur%her &nclud s sheat h tubes which be
inserted into t HEEYHOGHRIIBRGFALCGrIPRIe LISt 2SRFFE PRivR PISEN Fh5BYA
storing_tools are housed so as to be able to ?ass t hrough the sheath
t ubes, andingludesd wssel Pody whish hplds aloywiempsttws liguelied gasra gap which clesest

t he sheath tubes. _ In other words, it is preferable that the
cryopr eser ¢mepeamgsedioa)of thecwssut brglyagd higea plivadity efdlyengh laflestthet apy foreert

i nvention include a vessel body which holds a | owtenperature

201 i quef i esb gpets pass trapghwini actertdabdizestiom ang empende stedng oalsothichrae hassé|
body and has a plurality of through holes that are fornmed so as to
pass t hr ougfhas tn ba abletd pasathrolighealbd thonugh dbleadfitht viype svhedeincthe ampoulaigteringd
into the through holes of the cap; and anpoul e storing tools which
are housedt®s @sSedch chapaddef b eugpas illdd aedig plutdliey sthegionletstding seotldes ei n
a plurality of gas perneable holes are formed in each of the sheath

t ubes, 1@ndwhit aadag@xﬁped JRE R duPort Si0kiSsoAk B BPGThyS@IY VepiRd] @kecBon of
support pillar and a plurality of anpoule 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 thhe housing section, wherein

the putti nQeé:iti&‘-Wﬁic%%&nﬁpﬁ&gwgﬁﬁﬁeisg@o%@i%d}@5‘%@%%‘%%& edth 3lvRkall rom

outside, and 1s fil ry g e at positive pressure, and

a putting-BQAQMLOygkggéﬁﬁﬁgyﬁwanpoule storing tool of the

cryopreservation vess used in the housing 10section is perforned
i nsi de the puttgﬂgihn/out wor k space section. [0012] In the

gl ove box according-'to the second aspect of the present invention, it
is preferable t ust port e ui@ ed with a back-flo

Qﬁt a gas exh >

prevention mechanB9Nf BPX accPidinse a5Ecqnd ashegt] PPrgseRaImyeniiopdnaludes? ¢ he
putting-in/out work space section, and anpoul e 15exit/entrance hoxes
be provi deBoUsHEseqan Which honses the CRYRRICHEYAPR yessele AdFhputiingoipdut work
Further, in the glove box according to the second aspect of the
present i néARE pSHON Phichds prpuided ghisdo bp semmupiesichwith an pprcs portign of the
measuring a dew point in the putting-in/out work space section be
provi ded, hewsing sdetiongabersunght puttieg inVant wosthipate ssalppl is erenspagnyy gaible
20for lowering the dew point in the space section into the

put ti ng- i nfrootowsidek ashia cidled edthiaginy gas to he atgasiiveheseireg avdh petingrili/oat ed
by the dew point neter shows a predeterm ned val ue or nore, be

provi ded. wofkl#} an ampoule storing toul dfhle crydpiedehation vasecl hoxsed Gcthe Howing O
the second aspect of the present invention, 25it is preferable that
an aut eoat se&tibaRPetBOnddaRAEe theputing MYbliSy o sphcs BREDLA. ed anpoul e

[0012]

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

15  exit/entrance boxes be provided in a wall surface of the housing section,

[0013]

Further, in the glove box according to the second aspect of the present invention,
it is preferable that a dew point meter for measuring a dew point in the putting-in/out
work space section be provided, and a dry gas supply section, which supplies a dry gas

20  for lowering the dew point in the space section into the putting-in/out work space section
in the case where a value indicated by the dew point meter shows a predetermined value
or more, be provided.

[0014]

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

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



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

anpoul e st gy L ]

apoul o ot aryREebEBpm s TR Ol BT ALt AR OOk DRl

t he second h r L 21t | (U r.abl e.t hat
tne aut ot Pk ety Rl Fsaf BRI v e e B FREGEEUE" e
gri pper head trgﬁﬁhﬂin three-axis directions to nove to a position of

a specified anp €-storing tool, pull up the anpoul e storing tool
until a specifi oule js exposed.fromthe cryopreservation .
Vessel - and. nexiiseh T e elovp GO BGrind Rgha word o5t o1 e Bresen Huenti,
the gl ove box according to the secqond aspect of the present

i nvent i on, 1Lt Preisrabledhalithppuomptin hagdiingrebef ppergie by thigraxigl ¢aptiphen the
putting-in/out work space section, the pass box have an airtight
oper at i on p#istofinsiruciéinns 98 aggsisiprel 2 sneeifind gopeie sipipes toabandiamysiopef an
into which an anpoul e storing tool pulled up fromthe

cr yopr eser sapudhstorsd sietheynpohle seamppel.i ¢ handl i ng robot is inserted,
and a takeoff port for taking out an anpoule 20 fromthe inserted
anpoul e storing [00Wd] be fornmed in the upper housing pipe. [0018]
Further, in the glove box according to the second aspect of the
present inventi dfurthed, ini the gloet @b:ahdcerdinat tite ol dopect bthp prYdnd @veiition,
the putting-in/out work space section, the pass box have an airtight

operati®n N6 frefehdle @NQASaObhSEARndBR B equiﬁgéakwiwg bagiRr héhd2mathe h
a |l ongitudi nal groove portion is fornmed such that an anpoule storing
tool pull egripper head travel in three-axis directions to move to a position of a specified ampoule
storing tool, pull up the ampoule storing tool until a specified ampoule is exposed from
the cryopreservation vessel, and next push the ampoule storing tool.
[0017]

15 Further, in the glove box according to the second aspect of the present invention,
it is preferable that a pass box be provided to the putting-infout 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 antomatic 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 aspeq} of the present invention, it
is preferable that the pass box be made of a transparent material,

and the ingjdenah Elj}gplgﬁﬁtigﬂ)ﬁe%i@ln%j ti[‘lt%) ﬁ.ﬁ%ﬂ‘iﬁtﬁﬂlaﬁdlﬁfgyrog&%e setfalqtrﬁ eEhc

Further, in the gTove oXx accor e second ‘aspect o

] . . . f ) h
rpoul e, - alelhE eidovt Bolbf EiAREolaBh 5 he SA9R sBpopinclnt i,
the aut Onatrisgrte arI]Igloiuﬂe%tJrOb%g € ehde

. bl ng.togl be forme tiIII{])ll ?d a0 it rle boaSIE of

i dentification na agenen{°|ﬁ? Faation' of "TIse %5?5%%38P F@BZO]
Further, in thedﬂb?%e box according to the second aspect of the
present inventi o, M is preferable that a tube line for supplying a

| i quefied gas to_the cr%opreservation vessel 15be provided, and the
tube |ine pass tFrBEyH PA&IONEHeK ArFouing todhe serend aseece PP Pesa IyeERtnD.
vessel, and one end of the tube |line extend to a bottom portion of
t he cryopr d3epigirabimtholcBepss herbe madafipdransppgent matesinh arnd b insilepf the
| i quefied gas supplier. EFFECT OF THE | NVENTI ON 20[ 0021]
Accor di ng pessthebpfiblerbwith h diyegasi on, since the putting-in/out work
space section is filled with a dry gas, the inside of the
putting-in/out warthes paite gheebooncconingre thegtondmspect ofyths pebent invention,
Further, it is possible to restrain frost fromadhering to those and
t he cryopr aseprefidblathmesielcodd betgue ofi theampouledrdi thgarouddgrabd gmpoute an
anpoul e storing tool 25into and out of a cryopreservation vessel.
Ther ef og e, stoting oP@R&I &t By (iR bt hRRNMEHBot 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
adry state. Further, it is possible to restrain frost from adhering to those and the
cryopreservation vessel at the time of putting an ampoule and an ampoule storing tool

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 5be at positive
pressure, the atnosphere is prevented frominvadi ng, and the

at nosphere contai ning dust, bacteria, W ruses, and the like, and
exhal ed ai i r ] X i

N T
space section.can Kk in a dr tate and a clean state, which
maos it poRlot Rl G erbefinafich B Bletob figifed 167 002
Furt her, since t@sagun‘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/out work space sectjon in the case where a_dew point
rises, the insi d¥OFEPYEnENGshe PHENS-IY WGP ooPRea I 18 BHed Hith rEnagaRdY s
kept in a dry state, which nakes it possible to certainly prevent
front 1Bf oP#BitROsHVe pr5esag, the atmosphege dppraysnépck feprp Hevading aad Bisyatmespligrec h
the automatic handling robot is installed at the ceiling portion of

t he putti ngentgniogdusichactesipadaiseseand e likg, and exhaled 2irtsif @ wopker are restrained
automatically performthe work that a specified anpoul e storing tool
is pull ed @ppmfmamgihe (BOputiTgPMERIE Woet space sectsee| Fudhd, the panpgin/@it work
stored in the anpoule storing tool is exposed fromthe

Cryopr eser wact sqvtivessicie. kepintahiey statetand s clears statd] ®hitlo makdsiicpasibleyto car ry
out taking-out and reception of a specified anpoule fromthe

cryopr eser yaktmRomesiation (Rghlekurt her, according to the gl ove box
in which the pass box is provided to the 25putting-in/out wrk space
sectiony and thepgpoul e storing tools are brought into the pass

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

15  formation.

[0024]

According to the glove box in which the automatic handling robot is installed at
the ceiling portion of the putting-in/out work space section, it is possible to automatically
perform the work that a specified ampoule storing tool is pulled up from the

20  cryopreservation vessel, and an ampoule stored in the ampoule storing tool is exposed
from the cryopreservation vessel. Further, it is possible to efficiently carry out
taking-out and reception of a specified ampoule from the cryopreservation vessel.

[0025]

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

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



9 box, it is possible to performtaking-out and receiving works for
anpoul es and the |ike w thout wearing gloves, which inproves the work
efficiency. [0026] Moreover, provided that a bar-code is put on each
anpoul e, and an operation of 5the automatic handling robot is
controlled on the basis of identification managenent information of
the bar-code, it is possible for the adt omati ¢ handl i ng robot to take
out a targ i _ . i ,
Co I ocat e Phe L aPosP st LRy bt B AFyRE KO T Eh I BE R
Further, sj it 1 ible to re he .bak-.code of the anpoul e
with a bar 1N(l:qg%let \éeéiré gl%?%" ?’hléﬂrl\tnlg*??"%ﬂléé ‘é"(rgr%(oeu 1Ce“,cmcéf'rrpoul es are not
confused in 10a3ﬁ %ﬁse, whi ch nakes it possible to certainly put

i n/out each anp P - [0027] By use of a cryopreservation vessel
including a vessel body, a cap which ¢l oses an opening section of the
vessel body, ancMPION l&fﬂwg{e@{ﬁawalﬁrﬂgfdﬁ PEHINFFgh RBPES 287 an PrsT#HoR,of
and anpoul e storing tools which are housed so as to_be able to pass

t hr oughd t hEe pBtogaaEC hanhing febop ifsentrdledog thaksis 96 idsniglicaom gpaaggment
plurality of anpoule storing sections, the nunber of tinmes of taking
out anpoul e¥orsiakien of the harreadgdt is pagsdue o5 thequtamatio hesdling reffot tdieke out a
cryopreservation vessel is greatly decreased in the putting-in/out
wor k. Fur t taeget amperdeyrifigiovhizem thedurpdpaggetviagorf vessphign docaefihd tagst ampoule
formati ons onto the anpoul es and the |ike. 20BRI EF DESCRI PTI ON OF THE
DRAW NGS [ &0B8{akeoff port offhgpasi bos dfurthad kiner is Gipersble o tehdthk bdi-auge afn
showi ng an exanple of a glove box of the present invention.

Fig. 2 is teahpeiRivwit LipssdsRader @identdy a@raaiposaOoxh e la Arencd aPifasedfin

an anpoul e 25exit/entrance box in the glove box of the present
i nvent y@n. anyl@se, which makes it possible to certainly put in/out each ampoule.

[0027]

By use of a cryopreservation vessel including a vessel body, a cap which closes
an opening section of the vessel body, and in which a plurality of through holes are
formed, and ampoule storing tools which are housed so as to be able to pass through the

15  cap, and the ampoule storing tools each have a plurality of ampoule storing sections, the
number of times of taking out ampoules other than target ampoules to the outside of the

cryopreservation vessel is greatly decreased in the putting-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.



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

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

l'i quefied gas tGEig.hﬁs Glsuhe Bfo\é?giag%myglﬁgfﬁlsgc xhiBle B B}é,g%agglgygﬁ Ot he

present invention: emattc cr nal

di agram shgvgri[grgen@?] @ﬁ?@%,ﬁg’ggﬂﬁe81%96“?%3’5’_]“90?‘@& h tubes in the gl ove

box of the{b sen is a schematic

expl anat ory di agt.am.showi ng..an_exanpl e of ., an._anpoul e storing tool in
the gl ove box 0195 lg'kr?elsﬁrsé\déegﬁfw P’Fﬂ@%ﬁ}‘fﬂ? Hyjew showing g&f”&‘.m%e Pga a schematic
pl an view showi ng an exanpl e of a gl ove box equipped with a robot of
t he presenf™YPRIG¥RYAIGH .VengﬁEWEl.cggs ?@%élyscb‘h%‘ﬁdf’iﬂ% %5%?&3%0@69%6&%9 an
exanpl e of the, gl ove box equi pped with the robot of the present

i nvent idn. invention. Fi 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 scHagetipe seheguatio plogk disgmmyloring dnexamrlawp Feuiphentier gl ove
box 20equi pped with the robot of the present invention. Fig.
12 is a schpphings bivaehpediatgy baqne§ibdgdsrg thercrmpeaspivatianf veaseh astbe ploxe box

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

show ng anofithepreseonimyestionf t he gl ove box equi pped with the robot of
the present invention. 25Fig. 14 is a schematic bl ock di agram show ng
anot her exanpl e Fié. dibe sgrsmitidoss settidral diagrafrsBeR iy ahRYAHHlE 0Pa cap and

DESCRI PTI ON OF THE REFERENCE SYMBOLS
10 sheath tubes in the glove box of the present invention.
Fig. 7 is a schematic explanatory diagram showing an example of an ampoule
storing tool in the glove box of the present invention.
Fig. 8 is a schematic plan view showing an example of a glove box equipped
with a robot of the present invention.
15 Fig. 9 is a schematic side view showing an example of the glove box equipped
with the robot of the present invention.
Fig. 10 is a schematic block diagram showing an example of the structure of the
robot in the present invention.
Fig. 11 is a schematic side view showing another example of the glove box
20  equipped with the robot of the present invention.
Fig. 12 is a schematic block diagram showing an example of a pass box in the
present invention.
Fig. 13 is a schematic plan view showing another example of the glove box

equipped with the robot of the present invention.

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



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

in the present invention.

DESCRIPTION OF THE REFERENCE SYMBOLS

[0029]
5 1 Glove box

la Housing section
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 port
76 Upper housing pipe
77 Takeoff port

25 79 Bar-code reader



720peration port 76Upper housing pipe 77Takeoff port 2579Bar-code
reader 12 82C anp BEST MODE FOR CARRYI NG OUT THE | NVENTI ON [ 0030]
S5Herei nafter, an enbodi nent of the present invention will be
described with reference to Figs. 1 to 7. (d ove Box) Fig. 1is
a schematic bl ock di agram showi ng an exanple of a glove box 1 of the
present invention. The glove box 1 in this exanple is a rectangul ar
paral | el epi ped 10 e outside dinension is approximtely 2,000
nm hi gh, 1,000 nm wi de, and 1, 000 mm deep. [0031] This gl ove
box 1 is in a vertical direction divided into two with a partition
board Ic, that is conprised of a putting-in/out work space section

(hereinafter referreg s e j i n.the upper
portion and a housin ES@@%@B@f%ﬁ*ﬁéﬁﬁﬁﬁﬁfﬁﬂﬁf%%ﬁfﬁ%ﬁﬁgT#ﬂ% si zes and
shapes of the hogééng section la and the work space section | b are
respectively cud@P By approximately 1,000 mm on a side.

5 Hereinafter, an embodiment of the present invention will be described with
reference to Figs. 1 to 7.
{Glove Box)
Fig. 1 is a schematic block diagram showing an example of a glove box 1 of the
present invention. The glove box 1 in this example is a rectangular parallelepiped box
10 whose outside dimension is approximately 2,000 mm high, 1,000 mm wide, and 1,000
mm deep.
[0031]
This glove box 1 is in a vertical direction divided into two with a partition board
Ic, that is comprised of a putting-in/out work space section (hereinafter referred as to a
15 work space section) 1b in the upper portion and a housing section la in the lower portion.
The sizes and shapes of the housing section la and the work space section 1b are
respectively cubes of approximately 1,000 mm on a side.
[0032]
A cryopreservation vessel 2 can be housed in the housing section la, and a
20  circular through hole is formed in the center of the partition board 1c¢, and the glove box
1 is configured to be capable of approaching the opening portion of the cryopreservation
vessel 2 in the housing section 1a via the through hole from the work space section 1b.
[0033]
The cryopreservation vessel 2 can be taken into and out of the housing section

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



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

into and oy, Q%Grr]ﬁ@?g?@dh%frﬁﬂe &?@%%sgngaﬁtéﬁgesﬁéi 2N RARinG :Sg‘*'_?ii"ﬂ%?afﬁse

door 3 forned sl de sur ousi ng section

open! ng pOE ! |v90r1]’k Qfézﬁ% Qeecti%ﬁxg Por beesceoﬁﬁ/ L%l‘;lic%.?e val St?lla w%rkbsu Iac':é[ selct?m{ ﬂ)e aI?(P 1J£t| Esl ng
section | a taces € WOrk space section 0 be conmunrcated w
t he wor k sg&g sect., an 0SSi b ke into and out an

| b nd it i le to,t

ampoul & st BPFRY BIRE P g PrEegHERgE oY Frotin FotpeaPedRitul o
exi t/entrance bﬁﬁ§i132 are formed in the outer wall surfaces of the
housi ng section 54] The anpoul e exit/entrance boxes 32 are for
tenporarily housing anpoul es taken out of the cryopreservati on vessel
2 or anpoul es t oABEOHSESEENARCY bxet 7Y as faraned vy ibe outey wald syufapes gfifhe t he
anpoul e exit/entrance boxes 32 are conmuni cated with openings |d
10f or med i houskg sgettani ki on board Ic (refer to Fig. 2). [0035]
Fig. 2 shows an exanple of the anpoul e exit/entrance box 32. The
anpoul e exi t/ ent TlEroepopbexs/cBRame bokes Sataexifor Gniperapil phiudieg aimprelds akel vy
beneath the partition board Ic at positions corresponding to the four
corners of otthe thpasryorréservaticavedsdl @ or smpaed to bs kibtided irbihe oryogreseredtioaul ar
vessel body 8 of the cryopreservation vessel 2.

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

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

[0035]

Fig. 2 shows an example of the ampoule exit/entrance box 32. The ampoule
exit/fentrance boxes 32 are located to be provided immediately beneath the partition board
Ic at positions corresponding to the four corners of the partition board Ic, 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 32c of the ampoule exit/entrance box 32. Further, when the ampoule

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

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



The ampoul e exit/entrance box 32 is an usual drawer with a lid 32a,
and an opening 32b for dropping an anpoule 25 into the box is forned
inthe lid 32a. This opening 32b is to be communicated with the
opening Id forned in the partition board Ic at the time of pushing in
t he anmpoul e exit/entrance box 32. 20[ 0036] When t he anpoul e
exit/entrance box 32 is pushed into t h& back, the openi ng portion
formed in .

airti ght Wfs?pﬁev% d ?;ﬁt“ﬁﬁ il DRI UFIA e ISinfie ORIl 315,
Furt her, tg anpou ro gXIt/ ntrance box 32 is drawn out to the

fr ont 5|de Fﬁ %éﬁ g 8 f8PREY in the partition 25board Ic is

cl osed to be alrb¢ t mnth the lid 32a. Wth such a structure, the
external air prevented frominvading the inside of the work
space section I b _in accordance with a time of taking in or_ out an
anpoul e. [0037] Theavapp FRace EF&&‘%“ %'éb“'tfP’G‘PPdlbd q°§erf‘lﬁrlmnbliﬁrlﬁ8%|“?ﬁ@aﬁ%
periphery with transparent 5plates conprised of glass or acrylic

resi n, andrlpgs eynprisgd pbglatser peryhiafsaipl ndgs confipyead|ty be eapble of wgualywor k
in the work space section Ib fromthe outside. For exanple, the front
surf ace anebnfinaingatwork iinldie syork sppessegfion Hefromithe apiside ot ttaomld, thear e
covered with acrylic resin plates or the like. Further, the acrylic
resi n pl at &snicosriang thehwtlpadd pinaeas of thetverk wprck sepias éb secbivaad with may
be doubled to have thermal insulating properties, to 10prevent dew
condensat i sotylandsih piasds of ehertike] oRurdier, theeacopliceeésis plafea e@&riaf tHelperiplesy b C
resin plates. [0038] On the three surfaces of the front

surface, ofhe worldsapd @kfon ﬂmlla{(] bedappatb heveshéithaPindligingMibsditiadl @ t he
transparent plates covering the work space section |Ib, round-shaped

15 gl ome npreRink REw @&ﬁi&hs’hﬁoﬂ%é & $01fha§6ﬂaoxf @F BBEr {trab QO RlAR B ich r&ﬁn
each surface. d ove nounting franes made of rubber are nounted to

t he openlnﬂb@ pgrtions 4, and gl oves 6 made of rubber are nmounted to
t he gl ove unting franes 5. The opening portions 4 are

provi ded at poswbb is of 1,300 to 1,400 mmfromthe floor in order
for an operator standing operating state to be able to snoothly

perform 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-infout works in the gloves 6. Note that Fig. 1 shows a state in which the gloves
6 are mounted to the opening portions 4 formed in the one side plate surface.
[0039]
Due to the fact that the gloves 6 are provided in the above-described three
surfaces of the work space section 1b, it is possible to perform works with respect to the

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



20putting-in/out works in the gloves 6. Note that Fig. 1 shows a
state in which the gloves 6 are nounted 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 poiiible to performworks with
respect to the 25i nside of the work space section Ib fromthe three

directions, ﬁBHﬁgeno £8ReM sed]émi’éfgﬁ"tb@o@én o Ridralise 10 are

di sposed ent. y i’ the open| portio é?yopreservatlon

reste 2, kSRR RS T 00 N,
haust f ' I Il of th k
géc??in Pg&e§%)e%GS%%EEP]®%ﬁgh@V§%%FI ﬁ%ﬁhan?sn1o$ go;llfgfc?not

shown) is nount e[ao ereto, to prevent dust in the atnosphere from
i nvadi ng t he wor ace section Ib [0041] Further, as shown in Fig.
3, a dew point sensor 26 is mpunted in the work space 10section Ib.

This deW poi nt sehggruggotd i &%%guh%ceal%wgli ofrthe Wt wate SeRiqmip, and

anbient gas in the work space section Ib, and a signal fromthe dew
poi nt  sensdbackellqvs preventionimachapism opa Hlisy (RRSishewms Bountyd thereép, & prevent
point in the work space section |Ib is calculated on the basis of a
measur ed ndussinghe aigmnsplene frip intedingalbe poikrspasestadiondB, [ 0042] 15In the
dew point neter 27, a dew point in the work space section |b is set
in advance to -90@dr the like for exanple, and the systemis
configured such that, when a dew point cal cul ated by the dew point
meter 27 is the Betheglesshooinnih Fiy 3 ededy pantdeysof 26 isirSoumitddih tedvdrR sgact he
wor k space section Ib froma dry gas supply tube 28. One

leg d g; éo hesedfitn O8S THPMW pdibti@ndB 26 RED $nehiifrOa IdS 1D EtSRACBe SRGIhON
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



20t he other end thereof is connected to a |iquefied gas supply tube
31 which will be described later, via a flow regul ating valve 29 and
an evaporator 30. [0043] The flow regul ating valve 29 controls
a flowrate of the dry gas on the basis of a control signal fromthe
dew point neter 27. 25A IOMFtenperature l'iquefied gas branched to
flow fromthe liquefied gas supply 16 @ube 31 is evaporated by the

evapor al or 3031 & Reedtafl by A%l itk QLT AkCliSGRR ALL Elulifed e

flow1regulat|ng va e 1 ntroduce dce SeCt

cr yobr oser et SR SEBR RS TR BB Mot P s ik W e se
body 8, a cap 94p§%ﬁ anpoul e storing tools 10, and sheath tubes 11.

The cryopreserv vessel 2 has a double structure formed of an
i nner vessel 12 and .an_outer vessel 13 nade of stainless steel or the
like, and {YPressedlifd VF8flhral i nsul ating vessel in which a gap
bet ween_the inner vessel 12 and the outer vessel 13 is vacuum
10[ 0045] A per f chutheynpn Higed.1he eryoprpishvatian vesselRds shematically gpmprged of
bottom portion of the inner vessel 12 of the case body 8, and the
i nner vesstbke vagelbody §, deapf9. theaanponlesseoring tedie 1 hend shealthe@bqsllét eThed with
a lowtenperature liquefied gas such as |iquefied nitrogen. The
openi ng di apgtreseratiot hessd@ers aglostde stnamre fortae of amienerwessskl 2 did ans
made slightly smaller 15than the inner dianeter of the body portion
of the innesterwessbl3 hade aiipthiiles stdeh@rthy/Blss ehd i3 2 vacuum thermal insulating

vessel in which a gap between the inner vessel 12 and the outer vessel 13 is vacuum.

10 [0045]

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

15  than the inner diameter of the body portion of the inner vessel 12, and the inner vessel 12
is formed into a so-called waistless pan shape.

[0046]

Further, as shown in Fig. 5, a liquefied gas supply tube 31 for supplying or
supplementing a low-temperature liquefied gas into the case body 8 is provided to the

20  cryopreservation vessel 2.  One end of the liquefied gas supply tube 31 passes through
the side wall portion of the housing section 1a of the glove box 1 and the side wall
portion of the case body 8, to extend close to the bottom portion of the inner vessel 12,
and the other end thereof is connected to a liquefied gas supply source 41 via the flow

regulating valve 31a.

25 [0047]



is formed into a so-called waistless pan shape. [0046]

Further, as shown in Fig. 5, a liquefied gas supply tube 31 for
suppl ying or supplenenting a lowtenperature liquefied gas into the
case body 8 is provided to the 20cryopreservation vessel 2. One end
of the liquefied gas supply tube 31 passes through the side wall
portion of the housing section |a of t hé gl ove box 1 and the side

wal | portion of jiieq6asentiaiiBrentd 49XLENE LLABE hRaUAG Dot tom

portion of the inner vesse an ereof 1Is
connected tQ | iqguefi.ed s.supply source 41 vj.a the flow requlating
valve 31, I Sufasiiiie iG8nddtas sl BRRIGE itont teladie L chEsR AR
sensing a tra dfluid level of a |lowtenperatyre. |J fied gas, and
a tenper at ﬁ?pé’gglgﬁglﬂtﬂﬁ:ge?g%ﬂiﬁg ag H‘BW%%‘# iyt ?éesff:f E%d%%ﬁe phase in the
vessel body 8 are provided in the vessel bodg 8 of the .
cryopr eser VAPPEHTVAEEB &SS9l 2. DAIGHCHPR HERaly HAMJNs? Ssemn &St 3un Spsanitiest

43 are transmtted 5to the liquefied gas supply source 41, to control
a poi nt3 of tosthp haefied gas waply sAuseHLIA® caNiiohp Paiat & supply sctaadpe pmevHe

| i quefied gas to be supplied into the vessel body 8. [0048] The
openi ng ses&unpbed offa loweteinperature/liqustied g4 tobe supplickintethe besdsl bedy 8.
configured to be closed so as to be openable and closable with the
cap 9. As shown [0M#i g. 4, the cap 10 9 has a col umar shape whose
outer diameter is approxinmately the sane as the opening di aneter of

t he openi ng sectTheropehing ketibmokthe wass edssel 22 oAthe yBGerbodn 8Fs eonfiguret e
cap 9 is conprised of disk-shaped upper board 15 and | ower board 16,

and a t her patlotsdsulagtd ibpendye dnd oimalle Hfithahd é‘?mﬁhsisﬂ&uﬂ BIFiBGY, the cap
mat eri al such as an urethane resin foamtherebetween, to have a

thickness 9haddehdrah&ledwiR0ottr RRARtBIMs apftatindately¥he Barhdaskhd iR
i nsul ati on performance.
diameter of the opening section of the inner vessel 12.  As shown in Fig. 6, the cap 9 is
comnprised of disk-shaped upper board 15 and lower board 16, and a thermal insulating
body 17 made of a thermal insulating material such as an urethane resin foam
therebetween, to have a thickness of approximately 200 to 300 mm, that is high in
15  thermal insulation performance,
[0049]
A large number of, for example, 300 to 500 insertion holes 18 passing through
the cap 9 in its thickness direction (in a vertical direction) are formed in the cap 9. An
inner diameter of the insertion hole 18 is set to approximately 15 to 25 mm.
20 [0050]
The cap is configured such that the sheath tubes 11 are inserted into all these
insertion holes 18.  As shown in Fig. 4, the sheath tube 11 has a straight tube shape with
an outer diameter of 15 to 25 mm, an inner diameter of 13 to 23 mm, and a length of 500

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

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



[ 0049] A |l arge nunber of, for exanple, 300 to 500 insertion

hol es 18 passing through the cap 9 in its thickness direction (in a
vertical direction) are fornmed in the cap 9. An inner dianeter of the
insertion hole 18 is set to approximately 15 to 25 nm 20[ 0050]

The cap is configured such that the sheath tubes 11 are inserted into
all these insertion holes 18. As shown!$n Fig. 4, the sheath tube 11
has a stra]gqg pube shape with an outer diameter of 15 to 25 nm an

i nner dlaneter of 13 to 23 mm and a length of 500 to 700 nm

appr oxi mat el y, he rt{poen t.her reaches erfor.ated
pl ate 14, 25anda@ﬁ%&%(%ﬁ}ng SEC%IO% PRV Sﬂ%n?BCSmggs55@5¥”5§%§Sed
on the upper , S|de

Sheath ¢ ub 8w Borigs EFG Bl lipecntia! gfo%?lﬁwﬁ%ﬁﬁrr&% pehang
portions I?mer than those are conprised of stainless steel, alum num
al | oy, ke 1ike. 5[ 0051] Further, a | arge nunber of snal
dlaneter gas perneable hol es 19 are fornmed in the peripheral walls of
t he shedth tubesl083l] 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 tuPwethen alageinuneher pf smatkdiaheter gas pemerablediolgs § H amgrforn@ed in
engagi ng concave portion (not shown) forned in the upper edge (the
upper boar thepBlipkeialwads phihe shdadrubasllé. 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 atAfikmgsiwe(mbi siewaf fopfikingniye dhpath ebeapo theeas § i integratlol
10. [0052] 15 (Anmpoule Storing Tool) The anpoul e storing tools
10 pass t himeugled toxhatdipsaiinef iR dhedth ibed 1 VR thERtinglbla® s érpAgddwiiingh
sheath tubes Il. As shown in Fig. 7, the anmpoule storing tool 10 is

conpri ggd @ﬁga@mﬁ‘é&ﬂ&% pdttibh ot %vdﬁ@ﬂﬁm@él 1r§tthé"|.1g]%é? %&ges(tdﬁ%pelado‘dfﬁ' Y 8F

alloy, or the like, a round-bar thermal insulating section

provi ded lnleymn}ebg%re 1@%&%@&8@ ol t1}ethS URR rtm% p%tﬂeaéapéowhﬁ Bm@é fiic

portion 22 nount to the upper portion o er ma nsu ating

sect ' on 21%}1&3\% ﬂl i ﬁ)glnbt a}%/{.lllgé %tﬁ[i:l I va? of qull tuyﬁ%?@gﬁllé §t8 ntgol

sections 2 are arr sin di'r et on
of the sup?grt pillar 20.

[0052]

15  (Ampoule Storing Tool)

The ampoule storing tools 10 pass through in a movable manner in a vertical
direction in the sheath tubes 11.  As shown in Fig. 7, the ampoule storing tool 10 is
comprised of a support pillar 20 made of stainless steel, aluminum alloy, or the like, a
round-bar thermal insulating section 21 provided in the upper portion of the support

20  pillar 20, a handle portion 22 mounted to the upper portion of the thermal insulating
section 21, and a plurality of, for example, eight ampoule storing sections 23 which are
arrayed with intervals in a vertical direction of the support pillar 20.

[0053]

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

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



[ 0053] The support pillar 20 has a band shape whose

hori zontal cross sectional shape is 25curved to be a circular arc
shape, and a guide pipe 24 is provided to the |ower end part 19
thereof. This guide pipe 24 is for preventing the anpoule storing
tool 10 fromgoing off fromthe cap 9 even when the anpoul e storing
tool 10 is pulled up to the anpoul e std?ing section 23 on the

| ower nost . e that th ide pipe 24 1S not neces Ll .

requi rea. BRery nisena nbER R e Se R e sibolRsPREFL T fotaping o7
outer dianeter is substantially th ane a he inner dianeter of .the
eheat h t ubBohe SR Tieh e e maRale BRI A60% 1) RAIGATP 5 e BpPac pgrine
substantially t S as the thickness in a vertjical direction of
the cap 9.8 é%af Oliggﬁ%w?rﬁ@ﬁﬁ"@p' i Notg that ithepuddeipeottt 18 10§ ieCessHElY gur ed
such that its interior is made of a synthetic resin such as a gl ass
fiber reinfadPteH epoxy resin, and its peripheral portion is forned of
a resin foamsuch as a urethane resin foam that is high in thernal

i nsul at$ on per f oFeethergnal insulating section HHgfmmied swhghat 7is ontepdismpionist
pillar 20 is not |ocated on the central axis of the 15therma

i nsul at i ngs@eeniidly, theswine ahsimpgaliamgyer df dre sBEath gabpr dyzind dlek lexgtho hereof
continued to the side portion of the thermal insulating section 21.

[ 0055] in a véFtienl dingaoioh & sibasitiagy sechmens A3 tiiekness inatvenideidirection of
cylindrical cup shape in which one anpoule 25 in which a sanple to be
frozen-stofrdap 9. encapsul ated i s held and housed, 20and is integrally
provided with the side portion of the support pillar 20. The
intervals in theggentical direction of the anpoule storing section
23, are determned so as to generate a gap of approximately 5 to 10

mm bet ygen the tpR RQHal ﬁ’lgulﬁ)tﬁngté@@ti(ﬁ'lrmqy!:(ﬁlf%trireﬂ@gcﬁ (& its interior is made of a

synthetic resin such as a glass fiber reinforced epoxy resin, and its peripheral portion is
formed of a resin foam such as a urethane resin foam, that is high in thermal insulation
performance.
As shown in Fig. 7, the support pillar 20 is not located on the central axis of the
15  thermal insulating section, and the support pillar 20 is provided to be continued to the
side portion of the thermal insulating section 21.
[0055]
The ampoule storing section 23 has a bottomed cylindrical cup shape in which
one ampoule 25 in which a sample to be frozen-stored is encapsulated is held and housed,
20  and is integrally provided with the side portion of the support pillar 20. The intervals in
the vertical direction of the ampoule storing section 23, are determined so as to generate
a gap of approximately 5 to 10 mm between the top portion of the ampoule 25 and the
bottom portion of the ampoule storing section 23 thereabove when the ampoule 25 is
stored in the ampoule storing section 23.

25 [0056]



bottom portion of the anpoule storing section 23 thereabove when the
anpoule 25 is stored in the anmpoul e storing section 23. 25[0056] 20
Further, the anpoul e storing section 23 is configured such that its
outer diameter is slightly smaller than the outer dianmeter of the
thermal insulating section 21, and is nounted to the support pillar
20 such that its central axis is subst%%tially mat ched to the central

axis of the t herIE[R‘Ehe}, ﬂ&tﬁlgﬁ}aohﬁgto?ﬁ)gts&gﬁgé% 18 c'%@aﬁgﬂ& suc]h t%at its 'S (E}gljhetera S

shown in Fig. 4, aring- ped gaSket conprrsed o cushioni ng

material s aor _rubber is.fixed to the upper d portion
o the vestieleBlFraREME nE onleh Biflect B e M5t Qutliing R Tn Shif Y e
cryopreservation vessel L used at a predeterm ned positjon of

t he housinﬁmggfaﬁb eﬁﬁwoﬁﬁgﬁﬁggﬁ t§§l$§m@Wg@§%HSHBﬁFﬁ@ yFﬂ@h%gpémkr
surface of the arégéiqp b?ard |.c. [Q058 When t he
cryopr eser SeIRb# 1Y dagihenngl dnsplgtiagsecion £he housing section la, the
door of the housing section |la is opened to draw out a tray (not
shown) 3t or ed iﬂogﬁﬂ housi ng section la, and the cryopreservation
vessel 2 is placed on the tray to be pushed in the 15i nside thereof.
When the cryopr d3ethonns howpds Eigl 420 rirgashaped gasket BB edwprseriofie dushioning
position, the cryopreservation vessel 2 is to be fixed so as to be
slightly puokiegdl suplwes disponpeoebiber &Ufsiedgo theeppaské poiBidn bdHthe yameli totlp 8
firmy contact with the |ower surface of the partition board I|c.

[ 0059] 20Asf ththammpieservitmn vésseld?, gad whenthe Bgyopiepe v Bibnivasspr Disihdesdd boa
pass through the peripheral edge of the cap 9 of the cryopreservation
vessel 2, pldeterngaal positioh dgthédbiengd&ciicn 1D tielsasket 93 fshessRPRRInBARSE | ON
of the gas venting pipe 34, thereby, it is possible to extract a
IOMFtenperﬁh@fgnﬁkggpmg?gﬁgaﬁb&ﬂgpgrated in the vessel body 8 from
the inside of the vessel body 8, to be capable of naintaining the
inside of the vgpgsd) body 8 not to be at

When the cryopreservation vessel 2 is housed in the h;)using section la, the door
of the housing section 1a 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  inside thereof. When the cryopreservation vessel 2 reaches the predetermined position,
the cryopreservation vessel 2 is to be fixed so as to be slightly pulled upward, thereby
causing the gasket 33 to come into firmly contact with the lower surface of the partition
board 1c.

[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.



25negative pressure. 21 [0060] The inside of the inner vessel 12 of
the vessel body 8 is filled with a | owtenperature gas that sone of
the lowtenperature |iquefied gas is evaporated as descri bed above,
and the | owtenperature gas passes through the gas perneabl e holes 19
50f the sheath tube 11 to reach the angoule storing tool 10, to cool
down the anpoule 25 held in the anpoul 1storing tool 10, which is
brought into a fm@iﬂn state. Thereby, it is possible to store
the | arge nunber of "anpoules 25 in a frozen state, to frozen-store

them Note that the a e. 25 to housed i.n the.c pr.eservati on
vessel 2 is 10 gt%é?%&?@tqg%mg%vc?ﬁ eg?% ﬂptﬁe ﬁ?sls%rb-()?)F gise@é 4t e" However,

t he anpoul§)25 na& be an %ngoul tin anot her sﬁatg,d[0061 In the
cryopr eser WA 1CBReIAEUE 8¢S Batsame Qf the fosy-tomperatyre ligpelied gag 15 exapamied s of
t he anmpoul es 25 c%n be hgﬁ%ed in one cryopreservation vessel 2 as
conpar ed WAESHPIIA0LET BRY BIGTPHHAPPr AR RAT BRTSES trapainbe sasgicHmeablgholes 19
nunber of anpoul es to be housed in each of the anpoule storing tools
10, thed nufbiBe sispthtpbeekl tefreach kthapinpsute sterngdagldQi esoolzlovm thhampaweite
of the cryopreservation vessel 2 at the tinme of putting-in/out works
i s great | yheléordasmgoulpstionng mol HYsvhadiois brauiglt inidvdrzagsiatehat t he
g y \ <
frequency of frost formations onto the anpoul es is reduced. 20[ 0062]
Thereby, it is possible to store the large number of ampoules 25 in a frozen state,
to frozen-store them.
Note that the ampoule 25 to be housed in the cryopreservation vessel 2 is
10 generally an ampoule in a prior-frozen state. However, the ampoule 25 may be an
ampoule in another state.
[0061]
In the cryopreservation vessel 2 having such a structure, a large number of the
ampoules 25 can be housed in one cryopreservation vessel 2 as compared with the
15  conventional technology. Further, since the number of ampoules to be housed in each
of the ampoule storing tools 10, the number of times of taking out the ampoules 25 to the
outside of the cryopreservation vessel 2 at the time of putting-in/out works is greatly
decreased, which brings about the advantage that the frequency of frost formations onto
the ampoules is reduced.
20 [0062]
(Usage of Glove Box)
Next, the usage of the glove box 1 having such a structure will be described.
First, the inside of the inner vessel 12 of the vessel body 8 is filled close to the

perforated plate 14 with a low-temperature liquefied gas such as liquefied nitrogen.

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



(Usage of d ove 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 lowtenperature liquefied gas such as liquefied nitrogen. 25Next,

t he opening portion of the cryopreservatlon vessel 2 is closed with
the cap 22 9, and the sheath tubes 11 284re inserted into all the

I nsertion BOAH%%helﬁlegtI'l tﬁb%? 1?%1% u%tertLL? Hl?O Jll the sert ? Iees \?\%r‘r{(txe ga S9.S uch as

a nitrogen'gas 1s space
section | b fron1@@§]dry gas supply tube 28 to set pressure inside
the work space 5 %IOH b to positive pressure which is higher by
0.1 to 10%than the external air essure,. which prevents

external air frolvintSdigAySIchey? Pﬁf@ggfr Fds irduccd [m@&]‘mlde ‘ol re work
Exanpl es of a method for supplying a dry gas into the work space
section | bSPase Fasian Ab fremBedpdins sUApP! WhhéP. 4o tht preguee inpide thgrvark spage v
gas supply pipe 28 as described 10 above, and a method for supplying
a lowt gnpé&ca@m dletq Mu@w@dﬂqwhwé\mg%ﬁréd Ol tori0t7hehap ithegtesab pivat i on
vessel 2 via the gas venting pipe 34, which is provided in the cap 9
of the cryomsasemwhiah mcweuesb@ttxt@naliamfmm heading lntsthagvsbet ion | b.

[ 0065] The dry gas in the work space section | b is exhausted fromthe
exhaust port 7 a@0d4needed. Since the filter and the back-fl ow
prevention nechani smare provided to the exhaust port 7, although the

dry gas is nade Enigl@wbnethddior supplyth adry heinoh& wikapeceSeetidnard | b
to the outside of the work space section | b, the dry gas does not

fl ow from tdefide dtnSdiitRl 18F sulppRindQy d?y%@@t‘ﬁﬂ) B éilel R ghsBuply bR 281s ueRribéd

the work space section Ib I n any case. Ther eby, bringi'ng about a

state i WA, e hagbder Mpplyit: Wteﬁfﬁ@ﬁ%r@ﬁ@kﬁ@&‘ gdsvaporated from the

cryopreservation vessel 2 via the gas venting pipe 34, which is provided in the cap 9 of
the cryopreservation vessel 2, into the work space section 1b.
[0065]
The dry gas in the work space section 1b is exhausted from the exhaust port 7 as
15 needed. Since the filter and the back-flow prevention mechanism are provided to the
exhaust port 7, although the dry gas is made to flow from the inside of the work space
section 1b to the outside of the work space section 1b, the dry gas does not flow from the
outside of the work space section 1b to the inside of the work space section 1b in any
case.
20 Thereby, bringing about a state in which the inside of the work space section 1b
is always filled with the dry gas.
[0066]
In the case where the ampoule 25 is housed in the cryopreservation vessel 2, the
ampoule 25 in which a sample to be frozen-stored is encapsulated is put into the ampoule

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



is always filled with the dry gas. [0066] In the case where
the ampoul e 25 is housed in the cryopreservation vessel 2, the
anpoule 25 in which a sanple to be frozen-stored is encapsul ated is
put into the anpoul e 25exit/entrance box 32, to be carried into the
wor k space section Ib. Next, an operator 23 pulls up the
predet er mi ned anpoul e storing tool 10 £9om t he cryopreservation

R i I e

gl ove box ere er

IR TN T AL R T ARG T
T AL L ML L et e T

fromthe cryopreservation vessel 2 is inversed to that of a work for
housi ng t h&MBHIGPENDSFCtomEHH]tha predstermingdmneals stamg 19ql 18 the ampoule
identification codes (for exanple, 1, 2, 3,and n) are respectively
put on ?hestaaRrgitogl Hbishged into thgteryapreseagomessdiZon the surface of the
cap 9 of the respective anpoule storing tools 10, or the sheath tubes
11 into which t H80GHpoul e storing tools 10 are inserted, the nunber
of the anpoules 25 to be housed in each of the anpoule storing tools
10 is set to 8, Erjreedurcdf hdent fortakatg antlcadpsulef25AomBheC, .., and H
15are put on the eight anpoules 25 in descending order, it is

possi bl e t arybplestivdiipn vesseiedia geve3ve tothattdfa worp tutlhessiZbthe Amphde Pasi s of
an identification managenent nunber of, for exanple, "2-B".

Further, it is pogsdble to recogni ze the anpoul e storing tool 10

whi ch stores the target anpoule 25 fromthe outside of the

cryopr ggervati Om&@,?ﬁgdi?eﬁi thArAQERifiTHRR col QI (FR¥ARHE; 1, bm,%gg?@ g?ﬁe

where the anpoule 25 w the identification managenent nu

(2B 1SRRG ool RENFIAREESRLAAI ANy ERRELs o AL S5 ATDRIY ©

storing tool™ 10 o first entification co
;/Ihisga: lsypﬁﬁirtieﬂa F«%EQ:P&% %ﬁbé{@g stgllilxligs tiogl% IB,f orttge? sh%gtx(?%eg?ﬂn\{oa 'Evhl%ﬂ tﬁ/eea%'lsp%lulez’
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



25sheath tube 11, and the anpoule 25 second fromthe top (the second
identification code 24 "B") is taken out. The position to which the
anpoul e storing tool 10 is pulled up in this case is naturally
sufficient a position at which the anpoule 25 second fromthe top can
be taken out at a maxinmum and the third or |ower anpoules 25 are not
exposed to the external air in any casé® 5Further, this is the same

as in the ¢ an - . oul es. 25 i.s.new.y stored
"0 the enptg aniaa Sl SheRdsn e Mhichif SIRE S lan 2o dfub ka bt
10. [0070] : |n case that .t.he anpqule 25 drgps off _.fromthe
ampoule ot 6 ity utly SRRGehgor i B o8 abdp i g SesSpd s b San be
anpoul e 25 stays in the shea t ub 1, and in this case, i}l is
10possi bl e‘ﬂ?‘aﬂ et %E{axw’éﬁ%% t@'rfgﬁr]lr’?"a%ﬁ“ﬂl??é‘?eé Prgafﬁnﬂqf E’B’é’S%‘tfP Bhi ch
does not waste an precious sanple in any case. Further, since there

i s no need“HEMAA PRBYEXH 9 fromthe cryopreservation vessel 2 at the
time of pulling up and inserting the anpoule storing tool 10, it is
possi bl @ to redudsthenthigishlkastpreiasin b cape vdigre aaather encuaf éhel dnepoules 88 is
gas. 15[0071] _I'n the enbodi nent described above, the

enbodi ment newly stprechie thehermapti ampode doringsechee?d shtbovmmphtiastoting topl I0n t he
present invention, the enbodi mrent may not use the sheath tube 11. In
this case, exced0T@r the point that it is difficult to collect the
anpoul e 25 which has dropped off fromthe anpoule storing section 23

of the anpoul e sheasenbatdk: irouleldd, drbpreofBRom tROMATSURIROUS seétiodi3 ofighe N
t he above-descri bed enbodi nent can be obt ai ned. Mor eover, it

goes W t houhp&ay steangd toat 10, BRSenpofile?d sthys a0Ma M-aB8usY AN ardlintthi€ c£&RSieisOf
the cryopreservation vessel 2 to which the perforated plate 14 is not

mount egly [ PA¢iRle @261 hﬁrampbml% 28 AL khdahfruBIPO WiEchoBd At Ha8€GhI ON

23 of the anpoule storing too
precious sample in any case.

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

15 [0071]

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

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

Moreover, it goes without saying 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



25 10 is not limted to the above-descri bed shape. For exanple, the
anpoul e storing section 23 of the anpoule storing tool 10 may be
configured such that two | ocking claw pieces are extended fromthe
both sides of the support pillar 20, and the anpoule 25 is taken to
be held with the two | ocking C|aMlpI6CES 5[ 0073] Her ei nafter,
anot her enbodi nent of the present inve §|on wi |l be described mﬁth

reference § 1sﬁfoggm(i}?d EOQhéﬁﬁvg-gg%iggﬁj&qgém Hor 8}; 9 Ve %{?}%ugas%r Can be

with Automatic e anp ul e put ng-1n

per f or med nual rat the es 6
but 2l S0 a %Cg?ﬁ Qauftﬁﬁéw%u ff@?%&. GCO&%&fﬁﬁaﬁ% Jhiitre BBl

robot . . le of . a box e e

W oh an auPSRERCADT A tﬁ%ﬁ b Sidggy fﬁf?e upgo g Br b RS i e 5253%
(hereinafter refer to as a robot) is provided in the upper space of
the work spkebtosedeidomit he t‘ISEQ?@W‘EFIaW peces.A pair of parallel X-axis
rails 51,51 is attached to the upper portion of the work space
sectiomlb as sH8WRIin Fig. 8. The X-axis rail 51 has a snooth

round- bar shape for exanple, and those are respectively disposed at
one end edge andHerbisaftaramotheneinbaiyperfif thegrésentafiventien wdl be dagenvtet [with
20A pair of X-axis trestles 52, 52 that each reciprocates the X-axis
rail 51 i sraioemteedFigs. 8 fod4X-axis rails 51, 51. This X-axis trestle 52
is a hollow cylindrical menber, and the X-axis rail 51 passes through
t he hol | owm(merEhiestiént tofi SléveBaEdulppee oith AansdndtitdlaXdlngd Bodatest | e 52
slides so as to reciprocate in the X-axis direction. [0075] 25Two

round- bar shapedrhé-amposlelpattlns-iBBut OSrkRak B¢ p&forked BAGH QI fnadhi
bridged so as 26

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

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

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



to connect the pair of X-axis trestles 52, 52. One Y-axis trestle 54
that reciprocate the pair of Y-axis rails 53,53 is anounted to the

pair of Y-axis rails 53, 53. [0076] The Y-axis trestle 54
is conprised of a pair of sliding bodies 55, 55 and a 5coupling body
56 connecting the pair of sliding bodies 55, 55. The sliding

body 55 is conprised of a hoIIom1cyIin3§icaI body, and the Y-axis

rail 53 pa Z b i O : LS4 t nd
the siiding pogyLe A EACa el BRIk, POnEk skl Bl M ARy p G0k o
di rection. Therghby. 1t Y:axis trestle 54 wel |l .reciprocates in the
Y- axi s dirg%fP%ﬁ?Xﬁﬁng?7i manmumﬁgkgﬁ%a%r?n'ffﬁfmﬁsgb € Z-axis rai
57 is mounted to hﬂﬁ Y-axis trestle 54 so as to droop. The Z-axis
rail 57 is confi d such that its | eading end portion extends cl ose
to the partition_bqard Ic. A gripper head 58 is nounted so as to be
movabl e up and dBEES {eRdsediarised obpaios ALIISRBARIC) 0. £F G100,
pair of gripping pieces 59, 59 for qgripping the handle portion 22 of
t he anmpdul EoupliBg pedy iwnqwngéhemﬂﬁ\ig@ ng podiesedS dher surface of the
gripper head 58. The pair of gripping pieces 59, 59 are configured to
come cl ose to orThseslidmgdedy £F srroamckedatiadwllow kpkinsivizalimidy,ragd e Y-axis
possible to grip or release the handle portion 22. 20ln this exanple,
t he shape oiil B3hmsdearobighpbe boltw 2R tiosofpheeida Heyeof anddd stidingdody 55
rectangul ar columar, thereby, at the tine of gripping the handle

portion 22slies tdnes t@regipboe i RE¥axBAjredithn. t MRereby, eRtY-0iis Bstle 58 as well
anpoul e storing section 23 of the anpoule storing tool 10 is

determ nedl-ecgtﬁv@l;ateb@}m'bmﬁg(gﬂgcﬁ@]_defi ned as the side of an operator.
Further, reading of bar-codes, and operations of taking-out and
housi ngg of anpoubgsrjare 25 made easy. 27 [0078]

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

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

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

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

25  made easy.



Wth the above-described structure, the gripper head 58 is capabl e of
freely noving in the three-axis directions that is the Y-axis
direction, the Y-axis direction, and the Z-axis direction in the work
space section, thereby it is possible to pull up an 5arbitrary one of
t he anmpoul e storing tools 10 housed in_the cryopreservation vessel 2
up to an arbitrary position. sucf’ an operation of the gripper
head 58 is to bangﬁgtrolled by a control apparatus 60 installed
out si de the gl ove x 1. [0079] 10The operations of taking-out and
nounting of an | e he.rabot are_ perfornmed as. fol .
Frat, 2 noe-t navg dteaede Ao BhoisT oRBERORE R G0 sl B fepive
housi ng section.la is sli.ghtly. shifte t.aking in out. t he
Cryopr aser Paringin eudef=y? fhedighnhaciS e Vet fectflan dudlagh bisbcp. ane
reference g@int,(gn ariginal point) of the(%rlpper head 58 in each
case. 15[ 0Bgayaxis direcliop i Qe POk pacstserirg. Hierady drit BossiisHe PPY UB&Rf or med
by carrying out an operation for two to three of the anpoul e storing
tool s 19, wtRHfarRoReFEhe JrappulsdoryTe tools 18 hpisad B the efyPPIgServbioB vasyelj sup
pulled up to a predeterm ned position fromthe cryopreservation
vessel 2, tora agbifrpiyipesitioheces 59, 59 of the gripper head 58 are noved
to this position, to grip the 20 handle portion 22 by the gripping
pi eces 59, 59, dhahuhepéraem affthacgippenhard 2 jaodatonuiied by efcotting
anpoul e 25 or the anpoule storing section 23 exposed in this state is
i nput to timacontGOdhstapdanaideshdfotobaal.ry out teaching. The
identification managenent nunber is input to the control apparatus 60
by use of an ingob7gpparatus 61 such as a graphic panel. 25Furt her,
there is a nmethod for the setting as well that arbitrary reference
poi ntsyp 28 (two RRidpbHlioR d¥ ki bedd hﬁuhmgg dfﬁﬂ%ﬁlp%ﬁlé%?ﬂ? r?fr:]ottaf@ cap
| an e

9 in advance with respect to the X-Y axis rections,

positions g&&ﬁHEdBQQHSQEiVG anpoul e storing tools 10 and the position
of the reference points are stored as their positional relationships

in the control %g?rsﬂltc{aj%f%:asihg%?ﬂpgg@gg&eﬁﬁ%t% g%.glgl V%J?izﬁe I}Mh%{n sét!?ll%f'ly

cryopreservation VESsSe S is VFPsUa

confirmabl e by,. a Light) is returned to the reference points .by
i ne. t uned Pty a2 kit b orgh i SBnialate {E-ELTR R Pethars
limted t hgg:gssg%ttg ggtsa' 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



Note that, with respect to the Z-axis, it is possible to respond to a
slight shift by making the portion under the neck of the handle
portion 22 |onger. However, the height 10 of the cryopreservation
vessel 2 is adjusted by a | evel adjuster nounted under foot of the
vessel 2, which nmakes it possible to match the open and cl osed
positions of the gripping pieces 59, 588t 0 the position of the handle
portion 22 i § - :

i dent i fi cat“i‘”%%’gﬁn%“]%égte‘?%%ﬂtﬁe&n{ﬁggee@pfgg@ag%@ﬁ%8%51%"?“@9 i g’r‘%ﬁ%ﬁ?@é‘fﬁh‘ei s
input to t i.nput ratus 61.. Th by noving th [i pRer ad, 58
Lo a target beSralaARRE o I gt HukcHr B At BnsB oy TR P
the handl e _porti 22 _of the target ule storing toql 10, to |
up the anp8UTEeRidbd K56 Point A ipred ehier Zpglitnal rianatzsn e pitls ed
to the outside, and the gripper head 58 séops. 20[ 0082] . .In
this stat e?PP&Ff“‘éf‘pfg)r‘éhaSYa“F?@é st PRSP TR By OPRTES AR VESehAdS stittet
the work space section I b, to manually take out the anpoule 25 from

t he anpoul &iegpintiwick sofisupby copdmpblg ¥ g laser ghtyip eetynprbigl the reference
exit/entrance box 32, to take it out of the glove box 1. Next, when a
"t ake- out / peintsiby fineripnedtdriymgbigtstasn it agfing hdowesotthassmeds ue ligdited shese
25pressed, the gripper head 58 pushes the anpoule storing tool 10
into the cnpgtpdeservati on 29 vessel 2 and opens the gripping pieces
59, 59, and returns to the waiting position. [0083] At the tine of
housi ng an anpouNete than wittereg@omeoweeyZ-asis bl possitde of reépplid fga Qight shiiff by
the target anpoule storing tool 10 is pulled up fromthe

cryopr eser waking fthev@sse under the nEdI@schanbie poffidh2asiper| eidweat, e height
section 23 to be a target. In this state, the operator

manual iy hesesryoPR s vesse B alfiSte® BP L Ye BRI nifuffcl REde 86dti0Pihe
23. Next, when the "take-out/put-in conpletion button" of the input
appar at us Qdssdi, which makes it possible to match the open and closed positions of the gripping
pieces 59, 59 to the position of the handle portion 22.
[0081]
At the time of taking out the ampoule 25, an identification management number
15  of an ampoule to be brought out is input to the input apparatus 61. Thereby moving the
gripper head 58 to a target position, and causing the gripping pieces 59, 59 to grip the
handle portion 22 of the target ampoule storing tool 10, to pull up the ampoule storing
tool 10 until the target ampoule 25 is exposed to the outside, and the gripper head 58
stops.
20 [0082]
In this state, an operator inserts his/her hands into the gloves 6 of the work space
section 1b, to manually take out the ampoule 25 from the ampoule storing tool 10, and
houses it in the ampoule exit/entrance box 32, to take it out of the glove box 1.

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

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



pressed, the gripper head 58 pushes the anpoule storing tool 10 into
the cryopreservati on 10vessel and opens the gripping pieces 59, 59,
and returns to the waiting position. [0084] By use of such a
robot, a work for visually confirmng the first identification code
of the anpoule storing tool 10 is no lognger required at the time of
pul ling up the anpoule storing tool 10%%0 be a target fromthe
Cryopreser I I Wk ch k 0. s l.cl ency.
Si oo the. Sl BB TR e Tea e Sl Tt S
inserted in the[ﬁﬁ preservation vessel 2, it takes tinme to carry out
the visual confirTnmation work, which may bring about

m sidentificatiop. wev such a di sadvant age can be. di ssaol.ved b
Use of this. robd SR BERusTR AR RePIER I MaR G BT BIREE O ded
W th Autong%iq Handl i n Robq%% {igs 8%1 %o 13 show anot her enhodi ment
of the gl offs & a@aasﬂﬁg@&n 19 s@uleshen frompihg gy epresspatiPmsseel 2al%ass
box 71 is provided in the vicinity of the partition 30 rectangul ar
par al | e} epf%Reer 1he KMBYRPRHICEHPING $CAIOR P QVF # HESHe and is conprised of
a transparent material such as glass, acrylic resin, or carbonate
resin. [0086] Inthis stateyfée gparetosmaiualy hopses the apwoule g terenpty empoded
so as to face the outside fromthe 5opening portion forned so as to
not ch a pastorimgsetten 28l | forning the work space section Ib, and this
side surface is served as an operation port 72. The operation
port 72 must be Ndxwaytenchoo'saa-dut'plein@bmpleghit buteond of the drgrf apparadd 6ASs
shown in Fig. 12, to be usually closed wth an outer door 73

conpri sed prkessad,thagsgpar Read S8lpaties Mataipoale.storing tddd 10 MOWHHRRroPRSErvaRRN
74 by noving the outer door 73 upward or 10l aterally as needed.

[0087]10  vesselBRd bpene thed@Pping iccss 3905P ind eu@k tPhP WAk ipbMief.
flexible belts 75, 75 conprised of a material rich in exibility

such as a rubberpggqia flexile plastic foam being arrayed with no
space in a vertical "direction, and it is possible for an operator to

insert his/her 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 lc in the putting-in/out work space section 1b. This pass box 71 is a substantially



15hands between the flexible belts 75,75 to performa 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

| ongi tudi nal direction of the flexible belts 75, 75 is set to a

hori zontal direction. However, the direction nmay be another direction
ot her than a horizontal direction. For3%xanple, t he | ongi t udi nal

di rection b i -IEH£Qg§M venti I i on,
and in thi gécaaagg?;éaﬁgei eﬁp g’f?%t’}&eﬁ%%la}{hslz g?gnsg?eraglgé%&%%rﬁ%gﬁspace
oi pe 76 padarRyefbBE SRt senereut ot s W T over “sur f ace
thereof is proxhﬁﬁﬁsin the pass box 71. The upper housing pipe 76 is
a 25pipe into ]the anpoul e storing tool 10 pulled out of the
cryopreservation_ves eIg% %} by the robot is_ inserted.

£4 oLl pas

.. BAs
shown in Fig. 120nesi{es y90% 1 18 GxpRS|d Phastt &ack Hise il &g ghe
pi pe 76. This takeoff port 77 is an opening portion for an operator
to grip an8PeEREPOHIAN foRBed s9rag 69 nefpihppareoihe walh faring hapetk Waea BNy
tool 10 when the anpoule storing tool 10 is Sinserted into the upper
housi ng pi ple apd thiswiflesuriage sispiypd ksangipeestion pethd? t he si ze of the
anpoul e 25. [0089] Mor eover, as shown in Fig. 13, a discharge
port 78 from whiHtie cpedtign gars 7inubt hehaivedys cloeed todicdetigiit, ardes padigutedas 71
is filled to be at positive pressure at |east in operation 10is
di schar gedshdwe ipfFéxy ilAad be nsuatie claswitioxn diter dood73 tonsprided chatigepirentt
78 is connected to the aforenentioned dry gas supply tube 28 (refer
to Fig. 3)plate material, and to show an inner door 74 by moving the outer door 73 upward or

10 laterally as needed.

[0087]

The inner door 74 is comprised of a plurality of flexible belts 75, 75 comprised
of a material rich in flexibility such as a rubber or a flexile plastic foam being arrayed
with no space in a vertical direction, and it is possible for an operator to insert his/her

15 hands between the flexible belts 75, 75 to perform a work in the pass box 71. Note that
the outer door 73 may be omitted by making an airtight structure of the inner door 74.
Further, in Fig. 12, the longitudinal direction of the flexible belts 75, 75 is set to a
horizontal direction. However, the direction may be another direction other than a
horizontal direction. For example, the longitudinal direction of the flexible belts 75, 75

20  may be a vertical direction, and in this case, the flexible belts 75, 75 are arrayed with no
space in a horizontal direction.

[0088]

Further, an upper housing pipe 76 passing through from the upper surface to the

lower surface thereof is provided in the pass box 71. The upper housing pipe 76 is a

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



Fi xed 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 | abel attached to the anpoule 25 to perform

i dentification managenent of the anpoul e 25, and bar-code

15i nformati on fromthe bar-code readers, 79, 79 are to be input to the
control apparatus 60. Note that the ba Lcode reader 79 is not linited
to be set {n be one. [0090] As shown in Fig. 11, a | ower
housi ng pi%%ﬂ%ggrgﬂgggg?%ed in the cryopreservation vessel 2. This

| ower housi ng pipe I: ' f h i.n he. | [ rtion.of- the
20" anpoul o otori R Easit i STkl AR Rl Rcb RO L bR 6,
out by the.Jobot i.s inserted into the_upper housin i 76 wever,
Gepenti ng. S keoth ot 1 dacipehing Por RS SRR Shrra L R b o e g

| ower portion of e oul e storing tool 10 is not housed .in.the
| ower housi‘rﬂﬁo“g“r‘ %‘-IEH%%\E%‘EW %%%‘@stg"l 10Whei the ampay S’I“?M@r‘o‘ﬂc}ﬁé? ng
pi pe 80 is provided so as to pass through the cap 9 of the

25cr yopt es@ssriediip theaywer hopsing pinedfewhich i slightihgreyer thipthe size pf Pessel
12. 32 [0091] The planar position of the | ower housing pipe 80
is set im#dPately beneath the upper housing pipe 76, thereby causing
each of the anpoule storing tools 10 to be housed so as to pass

t hrough t he uppdP03usi ng pi pe 76 and the | ower housi ng pi pe 80.

5[ 0092] A bar shaped |l eg portion 81 extending dowward is
mounted to the ManchseryaishowYin Hipi 18, h digclmaget poor? 88iom svhivhpadsy easokith
novi ng up and down along the Z-axis rail 57. A through hole for the

| eg porti owhBA theSinfids tixtle hays bbe7 isifiRato headofifive poisafe 2 nakliespdriteon
gri pper head 58 to nove up and down along the Z-axis rail 57 and the

| eg pord i oR d&tharfedl® mbatad B2hd Sdss B6N PR aABhishBsch®¥e pore N8l isROhAdcRA 1&f
the anpoule storing tool 10 is provided to the | ower end portion of

the Ieg po{hEiaﬁi?erﬁéltioﬁgtgdlg%@fgug%ft%m @éggntﬁﬁg. kpwer portion of the

anpoul e storing tool out of e cryopreservation vessel 2

are respectivel %/Fi)ggd' %P-ﬁgde%a&eﬁeﬁ: 5?%@ pﬁ%ﬁ@e’&%f&ﬁ@ oR @ b si?ésifg 91@&%%%

pi eces 59, 59. There preventi ng oul € storing too

sliding at,t ti of V] ich kes,it eas Q insert 15th
Smoul o oy ab T TR 62 GORERS ZUR B IRIE S birtccBEBY b doR B aiitdeq |

A
the case W‘HS r'cn(‘anpoulc 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.
[0090]
As shown in Fig. 11, a lower housing pipe 80 is provided in the cryopreservation
vessel 2. This lower housing pipe 80 is a pipe for housing the lower portion of the
20 ampoule storing tool 10 when the ampoule storing tool 10 pulled out by the robot is
inserted into the upper housing pipe 76. However, depending on an inserted depth of
the ampoule storing tool 10, the lower portion of the ampoule storing tool 10 is not
housed in the lower housing pipe 80 in some cases.
The lower housing pipe 80 is provided so as to pass through the cap 9 of the

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



the gri pper head 58 cones close to the place above the cap 9 in order
to pull out the anpoule storing tool 10, the leg portion 81 cones
down to the lower end of the Z-axis rail 57 and the clanp 82 opens,
not to interrupt the operation of the gripping pieces 59, 59 of the
gri pper head 58. 20The leg portion 81 i, not limted to the
above-descri bed exanpl e, and may be di?ZCtIy nounted to the gripper
head 58. In thiseage, the shape of the leg portion 81 is formed into
a shape which is extensible. Thereby, in the case where the gri pper

head 58 cones cl el AP L.l .. qut
t he ampoul e st orﬁ%&’%@ﬁ?%ﬂ)@ ?ﬁ%’ @glgy}goc?%{ﬂggﬁ)%%ﬁss%# ] n‘&lg&g%g\?oggﬁhethgap
9 and the ¢la 82 open not. to i.nterru t he 250perati f . the

o | ppi ng. piRLRoBGsIREL T (ol Prfk G 8Elye aBPorts§BERSlooR oo pr fsea
the clanp 82 may be, directl unted to_jhe Z-axis rail 57._1n this
case. tho &0 &R P83 OUHERS MU ISR P AR SRR D AR Sk s ra
57. Thereby, in the case where the gripper head 58 cones close to the
pl ace above thelgg%HQ in order to pull out the anpoul e storing tool
10, the clanp 82 comes down to the |lower end of the 5Z-axis rail 57
and opens, not tdbarihapadles parHen dbhextendingloynwardis grqupisi g thsiZevdsralg,
59 of the gripper head 58. [0093] Further, a program for
execut i ng Phe Tlos legworigndpas eapelela of mgvingiup nd dowrhaoeptht Fedxisipp i at As
60. 10That is, the programis for executing a series of operations in
whi ch, whethrarghihdterfbr thie degt popiiom@ina demedtin the gbpper aéadsd, ahjphehablésshe
input to the input apparatus 61, the gripper head 58 pulls out the

target anpetipper Béadridng movehp 20d Hiewhabal the Z-4xdsvail spand ihenegpdriiort $1e A
clanp 82, and noves the anpoule storing tool 10 in this state up to

the pl age tlanpA2IsEippadaNElciRE PR oN6TURE &BpdaldRority; to@NW S PoRREE fo
the gripper head 58 inserts 15the anpoule storing tool 10 into the

upper housRgowiRed fbrtidh of IR 18PRBlioPLS IThE uBpRPor Bn2Rd iHEwtiPdRIon of
housi ng pi pe 80f ang stogs when tﬁ% targetug%pgaleDZS éones to t%ﬁ?

position the_ta o%llglf(sfg):ﬁ&g t(R)q’rlE) gﬁlgqﬁl Jquptﬁéfwg%ggrgaéﬁgpgghl@ﬁE resB@cﬁiV&?de

| abel s on whic tion as t ication

et AR i Bkt 8005 AEARIEISRSS, 25 R AT b Y
grzrb g?iem:(r)lt fu'&t;]cglz? g%@%ﬁi@?@@ éém%ﬂéimé Qte th&f] g% renogfl(lig,t \{fl%ct Irn% é:seu é’a‘é’ﬁf %Singe%t’
15  the ampoule storing tool 10 into the upper housing pipe 76. Note that, in the case where
the gripper head 58 comes close to the place above the cap 9 in order to pull out the
ampoule storing tool 10, the leg portion 81 comes down to the lower end of the Z-axis
rail 57 and the clamp 82 opens, not to interrupt the operation of the gripping pieces 59,
59 of the gripper head 58.
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.



[ 0095] Hereinafter, the operations in this enbodinent will be

descri bed. 25When an identification managenent nunber of an anpoul e
to be brought out is 34 input to the input apparatus 61, the control
apparatus 60 executes the aforenmentioned program the gripper head 58
of the robot pulls out the anpoule storing tool 10 fromthe
cryopreservation vessel, the | ower por@?on of the anpoule storing

tool 10 is held pu staring-topl,..10 in
this state is W%Mg(ﬁ]aﬂgﬁt% (I)aﬁilﬂé?%%éﬁ (;ﬁge%ﬂ Hl%ﬁiertegg?og% g?ilatxésb%l\llglt ﬁlglt}ﬁlps)per
housi ng pipe 76 qf the.pass box, /1. 96 Next he ul e
Srort ng Codteh flamb REPRER RAtipeliaht 48P aiopatiedsir b o, TESWLN
a target appoul e anop t.he pl lity of anmpoul.es housed in_the

ampoul e st BFCHE Y561 1S ibiees BER c9ilin clogs PHHEE DA PErHEFR Hid ALRD
port 77 of the upper housing pipe 76, 10the insertion of the anpoul e
storing t ol 9 thesamoylssiying Apoltifi e plamp S2crmendgypiiogholywperskaf then

t he anpoul e stopin? tool 10 is to face the takeoff port 77. At
this titre, ZtaKis reihe/ #hanesd @ot tedefeirapt i oppoitipe afithg shpring pidees P, Thef
anpoul e exposed through the takeoff port 77, to transmt its

i dent i fi categnpprihease¥ent nunber to the control apparatus 60.

15[ 0097] In the control apparatus 60, the identification
managenent nunbdf093om t he bar-code readers 79, 79 and the

i dentification managenent nunber fromthe input apparatus 61 are
conpar ed, and i rFuithe, & pograshfnr exdchendit folkwen fddeedtiofs isGudnia tha@inker ,
it is confirmed that the anpoule is the target anmpoule, that is

i ndi cat ed fppaafusiqodi cat or | anp, 20an indicator buzzer, or the |ike.
The operator opens the outer door 73 of the pass box 71 after

confirping this fradiscab pRBrantR %ol e@lthg aNESdsNBbphaRds id WhdnlPEenidpsi de
t hrough the operation port 72 fromthe”inner door 74, to take out the

ampoul €. [ Q08 cation 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



25Next, when the "take-out/put-in conpletion button” of the input
apparatus 61 is 35 pressed, the gripper head 58 pulls out the
anpoul e storing tool 10 fromthe upper housing pipe 76, to insert the
anpoul e storing tool 10 into the original position of the
cryopreservation vessel 2, which ternlnates t he putting-out work.

Not e that, when the anpoule storing todt 10 is inserted into the

ori gi nal ﬁ%‘u{ toQhe i xﬁt aﬁaB%at%EXPQﬁ ﬁir&@%@?ﬁm\é%ﬁ%ﬁc&ﬁ ¥ ardrBBEddRda | Nt O

t he upper u5|ng p sirce the pes o ower portion of
the th | t 1
Lhe | oeer Risefhi R AripeaReh s80r %‘Fﬁ@“"&ﬂ‘% g "@%%ﬁl%awﬁ S TRORL

to b t hi th b t
Shoam - 01 DS EP gl Sessy R AGHE PRGOS eI (40P i it the
t hl 10[ 0099 t d th |
itmc))?. ngyt 061161[112@% ]HH ﬂf“h@“&“&'ﬁee“%%r}ag‘nk%gﬁ iﬂﬁﬁé@aﬁs Igfg‘?e&nfpgﬂﬁtﬁfﬂogl%r? ﬁee

target anpoule storing tool 10 is pulled up fromthe cryopreservation
vessel 2, ipmpdatelysbpyedhe npres howsing ppsefo @fdﬁ%pqﬁgb@i Pe 76, and the
enpty anpoul e storing section 23 to be a target is exposed through
the takeoff port[0¢%0] 151 n this state, the operator manually houses
the anpoule into the anmpoul e storing section 23 via the operation
port 72 of the pédss, thoampdule §todfbol 10 is inserfdd ittoithe ¢ppeehousing pigrr76c adlie
readers 79, 79 read the bar-code attached to the anpoule to transmts
t he i denti fvheai tadget Blpageamaig the pluedlity of dnfy@ule hbiisel imghp amabwls stofing 20
the identification managenent nunber is conpared with the

i denti fi catdobI0 sexBEEe BBV to B BENitidr T ube taRedfihiorl TIMitheutiper Rfusiip Bipe 78N d
it is confirmed whether or not the target anpoule is housed in the

tar get 1@NPRliRsefifoRldr B HohleQbriag tode s ddipe@PesahRtinke) Mesmpbele23Ct
confirnmed by an indication as descrlbed above, the operator presses

the "I ake- t apparatus 61.
25[ 0101] g%ﬁSé‘P}h th &nﬁ&ﬂ@ét@ﬁﬁgoﬂolbﬂ} il WfacOfhe tkEofr BRiY7 app

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

20  anindicator 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



Then, the gripper head 58 of the robot pulls out the anpoul e storing
tool 10 fromthe upper housing pipe 76, and inserts the anpoul e
storing tool 10 into the original position of the cryopreservation
vessel 2, which termnates the putting-in work, and the gripper head
58 returns to the waiting position. 5[0102] In this
enbodinment, it is possible to bring th%SatnDsphere in the pass box 71

into i t : f t.ot d
through ¢ hEersRant e e ATmE AU Bho R R Ol 0RO b fer ARG
ttached t : l.e i inl d i st akabl y. by th
gar iagoge r@g%?&t@%?}%g&d Oéir%a(ras%og{rng,télql? Hilrggpggsozlig%’lagp cf%tm:r)lreoggfesgl y io

confirmthat the anpoule pfk n gut.of tEe anPouIe sﬁoring tool 10 or
housed in PHEPSFHGIPR VEPErs H’S“CP GIAAEs; e RHENE A JE  one, whi ch nakes
it possible to prevent confusing of anpoules. . ) Further, a

si gni ficant par Nojp ﬁ@h&%ﬁﬁﬁ&ﬁ“&’%ﬁﬁﬁ%ﬁ‘g-@%@mm%ﬁﬂﬂ intp thegpzigtiatiAsiion o
work for specifying an anpoule is automatically performed, which

gr eat |y r edfibestyapiesaRtips ypssaly. Spwsertedrintotgypppr housing pipgipedicsrthe  n
the case where an anpoule to be a target is housed in the anpoul e
storing seghapespidie lower pratigrplcthe fhormpal orsulafing srstiomPbof the smpeulgigjotins |
10, since a great part of the anpoule storing tool 10 is |located in
the | ower tvould gl the wavesPortibn phibe 20ide pipp 2¢ serfoanddintovesal shZpestshes to
anpoul e existing in this portion is kept in a cooling state.

Ther ef or e, bdchmeftiienpurelremythofesgpite/ady poaaidne{not shoeal, it B pbésiblamyinstktahd S
reduced. [0104] (Modification of G ove Box Equi pped with Automatic

Handl i ng Rebgdule storing tool 10 moreki@othlyd shows a main part of a
nodi fi cation of the aforenenti oned enbodi nent. 25In this

modi fi g@tion, theogyper housing pipe 76 is not provided in the pass
box 37 71, and a | ongitudinal groove portion 83 is provided in the

back_surface of Wh& RAsRpdiRs {tbrddin Mc%%ﬁﬁglfe sioﬁ‘i‘ﬁg‘t%@%, iR BRSLAY WRY BE

76. This |ongitudinal groove portion 8 ose cross sectional shape
N R L S KR
I's formed E:rgolgrgs%rvation 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 takeotf port 77.
15 In this state, the operator manually houses the ampoule into the ampoule storing
section 23 via the operation port 72 of the pass box 71.
[0100]
At this time, the bar-code readers 79, 79 read the bar-code attached to the
ampoule to transmits the identification management number to the control apparatus 60,
20  the identification management number is compared with the identification management
number input to the input apparatus 61, and it is confirmed whether or not the target
ampoule is housed in the target ampoule storing section 23. When the operator knows
the fact confirmed by an indication as described above, the operator presses the

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

25 [0101]



5internedi ate portion thereof so as to notch the portion. This
takeoff port 77 is for taking out an ampoul e therethrough in the sanme
way as in the previous exanple. [0105] In this nodification

t he ampoul e storing tool 10 pulled out of the cryopreservati on vessel
2 is configured to descend down so as g be al ong t he 10l ongi t udi nal
groove portion 83, and a target anpoul €”is taken out of or housed

into through t herﬁeg[(ﬁg%{ipmﬁqgaﬁsgg of[tﬂ)é%g& gufls hﬁﬁh@ﬁﬁﬁ%‘léj%%‘rﬁg B840 from

enbodi ment, the pass box 71 1s disposed i'n the cent on of one
side surfa t . LAg-J.n/k s . tion. Lb.in.view of
its 15operg%f@F?GQﬁﬂg§g@é?gﬂkﬁgggggﬁg6%?8®§§§§§§%Fiﬁ@ﬁ#?%ﬁoPﬁggeto,
and nmay be_di.spo in the carner rtiop of .the pass.box 71

ovever, | ROVRE Qs adpierBhy gt hRR it BT o i
housi ng pi pe 80, at #ﬁe [nsiﬂg of. .t he crgopreservation vessel 2 in
some cases SURRET PFAL A8FRRIFRSHQ (S WAting OS8R my be not necessarily

provided in sone cases. Therefore, the | ower portion of the anpoul e
storing5tool 10 P4%drted into the upper 20 housing pipe 76 of the
pass box 1 is to be always exposed to roomtenperature. | NDUSTRI AL
APPL| CABI LI TY [ Olglrp embediggntpltaspasgibledo barg)the aimasphese in the pass pox Rl into
respective research institutes and nedi cal
in a dry state, and frost does not adhere to the ampoule exposed through the takeoff port
77 in any case. Therefore, the bar-code attached to the ampoule is certainly and
unmistakably read by the bar-code readers 79, 79. Therefore, it is possible to precisely
10 confirm that the ampoule taken out of the ampoule storing tool 10 or housed in the
ampoule storing tool 10 is the target one, which makes it poésible to prevent confusing of
ampoules.

Further, a significant part of the ampoule putting-in/out work, in particular, a

work for specifying an ampoule is automatically performed, which greatly reduces a load
15  on an operator.

[0103]

Moreover, in the case where an ampoule to be a target is housed in the ampoule
storing section 23 in the upper portion of the ampoule storing tool 10, since a great part
of the ampoule storing tool 10 is located in the lower housing pipe 80 of the

20 cryopreservation vessel 2, the ampoule existing in this portion is kept in a cooling state.
Therefore, the frequency of applying wasteful heat to the ampoule is reduced.
[0104]
(Modification of Glove Box Equipped with Automatic Handling Robot)

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

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



institutions in the bionedical field, nmedical field, pharnaceuti cal
field, and livestock field. 39 CLAIMS 1. A cryopreservation vessel
conprising: a vessel body which holds a | owtenperature |iquefied
gas; 5a cap which cl oses an opening section of the vessel body and
has a plurality of through holes that are fornmed so as to pass
through in a vertical direction; and aﬁ%oule storing tools which are

h d . . h f . th :
Doy ein’® F 8RR 0035 APl Bes WIRUER D5 O slhsep
support pi 100f, . a

are equi pleﬂ lan\r/ﬁ 1%%%; ﬁ'éep"l?ﬁ%gﬁl%%% PIRFP- gﬁl%gioen@%&‘géél ?E?‘Pigﬁléfitﬁgﬁ%%wogeh
FEAEGNEEL CHh ol L e T WA
are inserted into the through holes of the cap, wherein 15t he anpoul e
storing t obirestign @ e haddugacey thepasebahle (Ihe (sl Poit 40 iHormrd B fisat h
tubes, and a plurality of gas perneable holes are fornmed in each of
t he shext hinfasmediate pgrtion thereof so as to notch the portion. This takeoff port 77 is for taking
out an ampoule therethrough in the same way as in the previous example.
[0105]
In this modification, the ampoule storing tool 10 pulled out of the
cryopreservation vessel 2 is configured to descend down so as to be along the
10 longitudinal groove portion 83, and a target ampoule is taken out of or housed into
through the takeoff port 77.
| [0106]
In the above-described embodiment, the pass box 71 is disposed in the central
portion of one side surface of the putting-in/out work space section 1b in view of its
15  operability. However, the pass box 71 is not limited thereto, and may be disposed in the
corner portion of the pass box 71. However, in the glove box 1, it is impossible to
provide the lower housing pipe 80 at the inside of the cryopreservation vessel 2 in some
cases, or the lower housing pipe 80 may be not necessarily provided in some cases.

Therefore, the lower portion of the ampoule storing tool 10 inserted into the upper

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

[0107]

25 According to the present invention, it is possible to store a variety of biological
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samples for a long period and stably in respective research institutes and medical
institutions in the biomedical field, medical field, pharmaceutical field, and livestock

field.
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CLAIMS

1. A cryopreservation vessel comprising:

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

5 a cap which closes an opening section of the vessel body and has a plurality of

through holes that are formed so as to pass through in a vertical direction; and

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

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

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

arrayed in a vertical direction of the support pillar.

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

15 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.

20

25



