1 DESCRI PTI ON CRYOPRESERVATI ON DEVI CE 5TECHNI CAL FI ELD [ 0001] The
present invention relates to a cryopreservation device used to cryopreserve
bi ol ogi cal sanpl es such as spernat ozoa, enbryo, and cells of aninals.
Priority is clainmed on Japanese Patent Application No. 2008-268770, filed 10
Cct ober 17, 2008, the content of which is incorporated herein by reference.
BACKGROUND ART [ 0002] Exanples of the prior arts regarding the
cryopreservation device include 15 Japahese Unexani ned Patent Application,
First Publication No. 2005-143873,D§S§ §R§nexanined Pat ent Application,
First Publication No. 2005-156136, ﬁgﬁg se Unexam ned Uility Model
Application, First Publication No. Hei 4-15911. In one of these prior
arts, (1) the conformation is adapted, in which a |ot of anpoul es that

i ncl ude biol ogical sanples are stored in a plurality of storing sections of
a 20 storing box wherein theCRYSHREPERVATIONDENIEEpartitioned, a plurality
of these storing boxes are housed in a housing rack, and a plurality of

t hese housing racks that each houses several hundreds to one thousand and
several hundreds of anpoules are housed in a cryopreservation vessel that
hol ds asl owtenperature |iquefi eqegaNICAC/FIBED! i quefi ed nitrogen. 25[0003]

2 Alternatively, (2) the conformation is adapted, in which a | ot of
straw tubes thatﬂmpgppsulate bi ol ogi cal sanples are stored in a plurality of
storing sections of "a canister wherein the storing sections are partitioned,

and a plurality ﬁfle u}ég}S ”ig%%ﬂioﬁ&&ﬁés {o%% I&s@w’iﬁ&’ﬁ Gevickuséd %Lﬁn}%});bﬁ]&@ﬁgs of

straw tubes are ho cryopreserv on vesse

biological samples such as spermatozoa, embryo, and cells of animals.
Priority is claimed on Japanese Patent Application No. 2008-268770, filed

10 October 17, 2008, the content of which is incorporated herein by reference.

BACKGROUND ART
[0002]
Examples of the prior arts regarding the cryopreservation device include
15  Japanese Unexamined Patent Application, First Publication No. 2005-143873, Japanese
Unexamined Patent Application, First Publication No. 2005-156136, and Japanese
Unexamined Utility Model Application, First Publication No. Hei 4-15911.
In one of these prior arts, (1) the conformation is adapted, in which a lot of
ampoules that include biological samples are stored in a plurality of storing sections of a
20  storing box wherein the storing sections are partitioned, a plurality of these storing boxes
are housed in a housing rack, and a plurality of these housing racks that each houses
several hundreds to one thousand and several hundreds of ampoules are housed in a
cryopreservation vessel that holds a low-temperature liquefied gas such as liquefied
nitrogen.

25 [0003]



5 a lowtenperature liquefied gas such as |liquefied nitrogen. [0004]

The cryopreservation vessel s having the af orenenti oned conformati ons have
the advantage in that it is possible to cryopreserve a lot of, i.e. several
t housands of, anpoul es and straw tubes that encapsul ate cryopreserved

sanpl es. However, these 10 cryopreservation vessels have the foll ow ng

di sadvant ages, and the solution has been desired. [0005] 1) In the
case of taking out the ampoul e or straw2tube that encapsul ates a target
sanpl e, one of the housin ck or canister shall be taken out framthe
cryopreservation ?’4?@%’%1@’?(.25%8? ghation s g teé]rfm ?Qﬁ&aelgt( Syay tPl?‘Féﬁhaf he
target cryopreserved sanple are exposed to an anbient tenperature, and the
sanpl es sufsmespsuiatejelogigel sagples aresipred ing nlwaliy of sloriag sqeorrefiaGaister ¢ he
nunber of tinmes the anpoule or straw tube suffers damage increases.

2) The wei gwkereif thestoringeseetions aregpartitisied, and @ phiradity f thesgreanistersathat eadher ef or e,
It 20 becones difficult to take it into or out of the cryopreservation
vessel . Moraereesevefahlpurkieads ofigiravattisesare hanedinar crygpyestalationiosssel what holds t he
cryopreservation vessel, and the storing box may drop fromthe housing rack.
I n addi t ony [ohWempeiaRie BqRiied basAch s4IRueHE Sitrbdendown to the bottom of the
cryopreservation vessel so as not to be recovered. [0006] 253) It is

i npossible to deg&ﬁh the preservation position of the housing rack or 3
cani ster inside rothhe out side of the cryopreservation vessel. In

Ampoul 65 ar o st onlh SPAPIREVENS TR i te SR RSBl Fine Rt affny e Bl

advantage in that it is possible to cryopreserve a lot of,, i.e. several thousands of,

ampoules and straw tubes that encapsulate cryopreserved samples. However, these
10  cryopreservation vessels have the following disadvantages, and the solution has been
desired.
[0005]
1) In the case of taking out the ampoule or straw tube that encapsulates a target
sample, one of the housing rack or canister shall be taken out from the cryopreservation
15 vessel. Therefore, a lot of samples other than the target cryopreserved sample are
exposed to an ambient temperature, and the samples suffer damage due to increase in
temperature. In addition, the number of times the ampoule or straw tube suffers damage
increases.
2) The weight of the one storing rack is several kilograms, and therefore, it
20  becomes difficult to take it into or out of the cryopreservation vessel. Moreover, the
housing rack or canister may fall down within the cryopreservation vessel, and the
storing box may drop from the housing rack. In addition, the ampoule or straw tube
may sink down to the bottom of the cryopreservation vessel so as not to be recovered.
[0006]

25 3) It is impossible to detect the preservation position of the housing rack or



5As one sol ving the aforenentioned problens, the present applicants have

al ready proposed the follow ng cryopreservation vessel as disclosed in
Japanese Patent Application No. 2007-130357. The cryopreservation vessel of
the prior invention include, as shown in Fig. 9, a vessel body 1 which hol ds
a lowtenperature liquefied gas; a cap 3 which closes an 10 openi ng section
of the vessel body 1 and has a pIuraIitK of insertion holes 2 forned to pass
through in a vertical direction (a thickness direction); sheath tubes 4

whi ch are insertedﬁi to he,%g;eféjon hol es .2 of t?elcag.g' nd_anpoul e
storing t oSFuSEr {ffide from the Ruiside g b cryopieseryationyessel o Inaddition, fs saMDEn e sheat h
tubes 4, wherein a plurality, of gas perneable holes 6 a ﬁ@ﬁor d i.n each of
the sheat h PATBEYNENt ISHEH ¢qrep ﬂtség?@u@ﬁ}m poBles wpstosedindhie O¥YABr i sed of
a support pillar and a plurality of anpoule storing sections 7 which are
attached t gadk ceipigort pillar so as to be arrayed in a vertical direction
of the support pillar and stores the anpoules. [0008] In this

cryopreservati on[@083kel, the only several anpoules stored in the anpoul e 20
storing tool 5 can be taken out fromthe cryopreservation vessel. Moreover,
especi alsl y when Bgiofgsdlviag &t dftreinBftichbd probRnfs] BE pfegerft applicants dhvel he top of
the anpoul e storing tool, the required anpoul e can be taken out w thout

taking the QLRSI prasBeY %%‘ol&iﬁmé E19BprbdtpvaBiby 9&%&%@ EsBIob I n Y&5EREde PaftRf!

therefore, 1t I's possible to prevent a |ot of sanples other than target

sanple fro i T ue to increase in tenperature. 25Wen the
%sﬁ%lifféetgﬁﬁl\rﬁ][?%gor %asg'

anpoule is Ken out fromthe cryopreservation vessel, it 5
e e g BRSO L PR 05 4487
Publ i cati on No, 2005-156136, [ Patent Document 3] 5Japanese Unexam ned
Utility Modéssehpaslyilcuiplyholdss lost-tempsrapusehiqusiicdigas; pepp 3 which closesiingc) oOSURE OF
| RVERT! I%N opening section of the vessel body 1 and has a plurality of insertion holes 2 formed to
pass through in a vertical direction (a thickness direction); sheath tubes 4 which are
inserted into the insertion holes 2 of the cap 3; and ampoule storing tools 5 which are
housed so as to be able to pass through the sheath tubes 4, wherein a plurality of gas
permeable holes 6 are formed in each of the sheath tubes 4, and the ampoule storing tools
15 5 are each comprised of a support pillar and a plurality of ampoule storing sections 7
which are attached to the support pillar so as to be arrayed in a vertical direction of the
support pillar and stores the ampoules.
[0008]
In this cryopreservation vessel, the only several ampoules stored in the ampoule
20  storing tool 5 can be taken out from the cryopreservation vessel. Moreover, especially
when being stored in the ampoule storing section at the top of the ampoule storing tool,
the required ampoule can be taken out without taking the other ampoules out from the
cryopreservation vessel, and therefore, it is possible to prevent a lot of samples other than

target sample from suffering damage due to increase in temperature.

25 ‘When the ampoule is stored into or taken out from the cryopreservation vessel, it



" PROBLEMS TO BE "SOLVED BY THE | NVENTI ON 10[ 0012] Therefore, an object
of the present invention is to reduce the tine required for the
identification of the anpoule storing tools and anpoul es and to prevent the
confusion of the anpoul e storing tools and anpoul es during operation of a
cryopreservation vessel including: a vessel body which holds a
| ow-tenperature |iquefied gas; a cap which closes 15 an openi ng section of
t he vessel body and has a plurality of insertion holes that are forned so as
to pass through in a verti cal direction® a sheath tube inserted into the
insertion holes Do q Ieh: ' LI used so as
to be able to pag%)a%%rgcgﬁlg N th g@g{%ﬁ;gﬁb ﬁ%%ég’ ﬂ\}#ﬁlﬁ%bﬁ%bt?%‘émg%%ﬁll? sfbring
tool s have a pluhglmgﬁ of %gaﬁule storing sections. 20 MEANS TO SOLVE THE
PROBLE M5 [ 0013] JEYM¥Y “achi eve the af orenentioned objects, the present
invention is a cryopreservation_device_ including: 25a crygpreservation
vessel ; 6 a houddPangse Unexamiaed Patert Applicsitipp é$9g@$8ﬁm¥5§% P§é§@3 > handl i ng
robot provided on the house, wherein t he ayopreservati on vessel
i ncl udes a vesse[PasstiPooumerti3hol ds a | ow-tenperature |iquefied gas, a cap
whi ch cl oses an opening section of the vessel body

5 Japanese Unexamined Utility Model Application, First Publication No. Hei

4-15911.

DISCLOSURE OF INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
10 [0012]

Therefore, an object of the present invention is to reduce the time required for
the identification of the ampoule storing tools and ampoules and to prevent the confusion
of the ampoule storing tools and ampoules during operation of a cryopreservation vessel
including: a vessel body which holds a low-temperature liquefied gas; a cap which closes

15  an opening section of the vessel body and has a plurality of insertion holes that are
formed so as to pass through in a vertical direction; a sheath tube inserted into the
insertion holes of the cap; and ampoule storing tools which are housed so as to be able to
pass through the sheath tube, wherein the ampoule storing tools have a plurality of
ampoule storing sections.

20

MEANS TO SOLVE THE PROBLE MS

[0013]

In order to achieve the aforementioned objects,

the present invention is a cryopreservation device including:

25 a cryopreservation vessel;




5and has a plurality of insertion holes fornmed to pass through in a vertical
direction, and anpoule storing tools which are housed so as to be able to
pass through the insertion holes of the cap, in which the anpoul e storing
tools are each conprised of a support pillar and a plurality of anpoul e
storing sections which are attached to the support pillar so as to be
arrayed in a vertical direction of the support pillar, and an 10

anpoul e-putting-in/out work hole is forfied in the cap so as to pass through
in a vertical dir$§tion; SrfLhe house i,s used to, take the
cryopr eser vat i on #heesarhichhquseshe cryppresestitipn vesselgtidacent to the opening
section of the vesse|l body, and has a work table provided in the vicinity of
t he anpoul e- put t phandling gekot provided on dhe honse, whewi handl i ng robot i ncl udes a
gri pper head by which the certain anmpoule storing tool is pulled out from
the insertion holhe ccryopsesetvetion vessel inslidasnpvashel bpdy whichhpoldseut wor k hol e,
stopped at a predeterm ned position, pulled out fromthe

anpoul e- putlbiwrgmpératate ligvefied gu8) £capavitch dleses ieopenitigaettivn ofithegvessel bodyserti on
hol e, an input apparatus in which an identification managenent nunber of a

certain sanpRUihgs 4 SlutaliBHES in@riRR hokR98mied a6 Bass WRbEdh iR Q vefticRl L@ a t he work
tabl e of the house and reads an identification managenent nunber of a

bar - code al ARG et i BIRAUBRCos RN BBRALBLP Bt EGGONC ol ¢ o

novenent of e gripper asi s of cati on nmanagenent
nunber of t.he bar-code of. certain anpoule fragmthe,i t a ratus and
conpar es tt‘hﬁf’?ﬁscﬁ’g ei%?’éﬁfvﬁlbﬁ&?qﬁ%ﬂgﬁoéﬁ%ﬁ?nﬁﬂﬁéPIefeP%h?WSF%Eﬂ? Su&g%ir atus with
the identification 25 managenent nunber fromt{he bar-code reader. . 7 [0014]
In the pr ot anﬁeeﬁ'ﬁhfmp FRPqUie Kprinteseetiong Whirkiare #ichqd g SheUprERilleh vessel
further conprise sheath tubes inserted into the insertion holes of the cap,
and the anpouk & baarayedinaoarticabdirgstion efithe suppertpilasandine to pass through the

sheath tubes. 5 EFFECT OF THE | NVENTI ON
10 ampoule-putting-in/out work hole is formed in the cap so as to pass through in a vertical

direction;
the house is used to take the cryopreservation vessel therein or thereout, is

adjacent to the opening section of the vessel body, and has a work table provided in the
vicinity of the ampoule-putting-in/out work hole; and

15 the handling robot includes a gripper head by which the certain ampoule storing
tool is pulled out from the insertion hole, inserted into the ampoule-putting-in/out work
hole, stopped at a predetermined position, pulled out from the ampoule-putting-in/out
work hole, and inserted into the original insertion hole, an input apparatus in which an
identification management number of a certain ampoule is input, a bar-code reader which

20  isprovided on the work table of the house and reads an identification management
number of a bar-code attached to the ampoule, and a control apparatus which controls a
movement of the gripper head on the basis of the identification management number of
the bar-code of the certain ampoule from the input apparatus and compares the
identification management number from the input apparatus with the identification

25 management number from the bar-code reader.



[ 0015] According to the present invention, when an identification
managenent nunber of the target anpoule is input to the input apparatus, the
gri pper head of the handling 10 robot operates and pulls out the ampoule
storing tool that stores the target anpoule, inserts it into the

anpoul e-putting-in/out work hole, and shove it until the target anpoule is
exposed fromthe openi ng edge of the arrgoul e-putting-in/out work hole, and
then stops. At this tinme, the bar-code readers nmounted to the work table
read the bar-codg (ﬂf4 t he anmpoul e. Meanwhile, the control apparatus conpares
the identificati ?1 % managenent nunber fromthe bar-code readers with the
identification nagenent .nunmher .from.,t i,nput apparat us, and, out put the
indication in th g’%é’ées\ﬁﬁté’rl‘?niaﬂ% lﬁﬁfﬁfﬁgge #ﬁf@ﬁ@ﬁg?@sw 1°é?nv(§f§‘75$’:rél ter the
confirmation of this_ indication, an operator takes the target anpoul e out
from the anisurise sheath;tbpsirssrted mtsothe inscrtion beles ofrthe caps apdsthg dwEPYee t o
automatically and pronptly carry out the identification of the anpoul e
storing t oodteringrtdolshpboused so asrtd be ablp tepassthrough tamsbeafbitehes.of t he anpoul e
storing tools and anpoul es. In addition, a series of the operations
such as Julling out and the insertion of the anpoule storing tool are
carried out by the gripper head of the handling robot. Thus, 25 the burden
of an operator is reduced, angrFpRCRITE THEINVENTIONOved. 8 BRI EF DESCRI PTI ON
OF THE DRAW NGS [ 0017] Fig. 1 is an entire schematic bl ock diagram
show ng an exarrpl[@lgﬁ the 5 cryopreservati on apparatus of the present

i nventi on. I 2 is a schematic perspective view show ng an exanpl e

of the cryopreseryati sel, which is.partiall. t 0 '

cryopres e?/vgt ion %ﬁéﬂg%té?eﬁéﬁeﬂtem ?nglg%’rwlpepr‘?{}é??epﬁéﬁa%%n ma%gelﬁe%ﬁ“gﬁbeé is a
schematic bl ock di agram show n n, exanpl e of . the equi t for,.10 supplying
a |l owt errpe?fgg%‘ia@ef ‘%ﬂ%’ﬂ"r ’édlnfb‘&g’ tﬁ%“‘?ﬂ@%@%f@% @Rﬁ?ﬂé&%&%‘@f‘dlﬂ% t hepp
cryopreservation g@garat us of the present invention. 4 1is a

Fi g.
schemat & ciobaiparates aph anllshvh the amperle wionge sael thebsipresthsftargsf@mpapleand sheat h

tubes in the cryopreservati on apparatus of the present invention.
inserts it into the ampoule-putting-in/out work hole, and shove it until the target ampoule

is exposed from the opening edge of the ampoule-putting-in/out work hole, and then
stops. At this time, the bar-code readers mounted to the work table read the bar-code of
the ampoule. Meanwhile, the control apparatus compares the identification

15  management number from the bar-code readers with the identification management
number from the input apparatus, and output the indication in the case where the both are
matched to one another.  After the confirmation of this indication, an operator takes the
target ampoule out from the ampoule storing tool.

[0016]

20 Therefore, it is possible to automatically and promptly carry out the
identification of the ampoule storing tools and ampoules, and to prevent the confusion of
the ampoule storing tools and ampoules.

In addition, a series of the operations such as pulling out and the insertion of the
ampoule storing tool are carried out by the gripper head of the handling robot. Thus,

25  the burden of an operator is reduced, and workability is improved.



Fig. 5is a schematic explanatory diagram showi ng an exanple of the anpoul e
15 storing tool in the present invention. Fig. 6 is a schematic plan
vi ew showi ng the ampoul e-putting-in/out work hole in the present invention.
Fig. 7 is a schematic plan view show ng an exanple of the cryopreservation
apparatus of the present invention. 20Fig. 8 is a schematic di agram show ng
the state where the gripping pieces grig the handl e portion of the anpoule
storing tool in the present invention. Fig. 9 is a schemtic
perspective view show ng an exanple of a cryopreservation vessel, which is
partially cut out, according to the invention of the prior application. 9

T2Rouse 513Hand i ng oboP MANALSCRIEHIN QRaEE RRAWBERE <foring ool
17Sheat h tube

[0017]

Fig. 1 is an entire schematic block diagram showing an example of the

5  cryopreservation apparatus of the present invention.

Fig. 2 is a schematic perspective view showing an example of the
cryopreservation vessel, which is partially cut out, in the cryopreservation apparatus of
the present invention.

Fig. 3 is a schematic block diagram showing an example of the equipment for

10  supplying a low-temperature liquefied gas to the cryopreservation vessel in the
cryopreservation apparatus of the present invention.

Fig. 4 is a schematic cross-sectional diagram showing an example of the cap and
sheath tubes in the cryopreservation apparatus of the present invention.

Fig. 5 is a schematic explanatory diagram showing an example of the ampoule

15  storing tool in the present invention.

Fig. 6 is a schematic plan view showing the ampoule-putting-in/out work hole in
the present invention.

Fig. 7 is a schematic plan view showing an example of the cryopreservation
apparatus of the present invention.

20 Fig. 8 is a schematic diagram showing the state where the gripping pieces grip
the handle portion of the ampoule storing tool in the present invention.

Fig. 9 is a schematic perspective view showing an example of a
cryopreservation vessel, which is partially cut out, according to the invention of the prior
application.

25



10291 nsertion hol e 29aAnpoul e-putting-in/out work hole 31Support pillar
34Anpoul e storing section 36Anpoul e 1538aWwrk tabl e 42Robot body 43I nput

appar at us 44Contr ol

appar at us 46Bar-code reader 2058G i pper head BEST MODE

FOR CARRYI NG QUT THE | NVENTI ON [ 0019] (Cryopreservation Device) 25Fig. 1 to
Fig. 8 shows one exanple of the cryopreservation device of the present 10
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[0019]

9
DESCRIPTION OF THE REFERENCE SYMBOLS

Cryopreservation vessel
House

Handling robot

Vessel body

Cap

Ampoule storing tool
Sheath tube

Insertion hole
Ampoule-putting-in/out work hole
Support pillar

Ampoule storing section
Ampoule

Work table

Robot body

Input apparatus

Control apparatus
Bar-code reader

Gripper head

BEST MODE FOR CARRYING OUT THE INVENTION

(Cryopreservation Device)

Fig. 1 to Fig. 8 shows one example of the cryopreservation device of the present



“invention. " “As shown in Fig.” 1 this cryopreservation deviceis
schematically conprised of a cryopreservation vessel 11, a house 12 which
houses the cryopreservation vessel 11 and a handling robot 13 provided on

t he house 12. 5[ 0020] (Cryopreservation Vessel) As shown in Fig. 2,
the cryopreservation vessel 11 is conprised of a vessel body 14, a cap 15,
anpoul e storing tools 16, and sheath tubes 17. The vessel body 14

has a doubl e structure forned of an inn?{ vessel 18 and an 10 outer vessel
19 made of stainless steel or the like,Yand is a vacuum t her mal i nsul ating
vessel in WF%%Q € space between the inner vessel 18 and the outer vessel 19
IS vacuum T A perforated plate 20 is nounted in the vicinity of
the bottom portiqgn of the.inner vessel 18 of the vesse|. dy 14, and the
ner vessel 18 £ shewn e B SFSREerpton dig o ivponkry GrafedBia [ (e
| ow-tenperature |iquefied gas such as |jquefied nitrogen, The ppeni ng

di anet er ofCIYQPéeSS‘HéWPIhbesﬁeéghaé}?“ﬁ 12 whic ﬂ?f@?s &gg@preggvgtgonﬁgaqgf)& G | y
smal l er than the inner dianmeter of the body portion of the inner vessel 18,
and t he i niendlinggebot 3providedomyitheihouse d2.a so-cal | ed wai stl ess pan shape.

[ 0022] 20Further, as shown in Fig. 3, a liquefied gas supply tube 21 for
suppl yirfg or suppd@®6gnting a lowtenperature |iquefied gas into the vessel
body 14 is provided to the cryopreservation vessel 11. One end of the

| i quefied q&@o%k@&‘vk{ﬁdMS@ passes through the side wall portion of the
house 12 and the side wall portion of the vessel body 14, to extend close to

the bottom port i of sfwh BEFipM Be ofASHE&ErvAfon A 1R BLBESATA JeRer 60 1S 25
connected to a |iquefied gas supp source 23 via a flow regulating val ve
22. 11

14, a cap 15, ampoule storing tools 16, and sheath tubes 17.
The vessel body 14 has a double structure formed of an inner vessel 18 and an
10 outer vessel 19 made of stainless steel or the like, and is a vacuum thermal insulating
vessel in which a space between the inner vessel 18 and the outer vessel 19 is vacuum.
[0021]
A perforated plate 20 is mounted in the vicinity of the bottom portion of the
inner vessel 18 of the vessel body 14, and the inner vessel 18 is to be filled close to the
15 perforated plate 20 with the low-temperature liquefied gas such as liquefied nitrogen.
The opening diameter of the opening section of the inner vessel 18 is made slightly
smaller than the inner diameter of the body portion of the inner vessel 18, and the inner
vessel 18 is formed into a so-called waistless pan shape.
[0022]
20 Further, as shown in Fig. 3, a liquefied gas supply tube 21 for supplying or
supplementing a low-temperature liquefied gas into the vessel body 14 is provided to the
cryopreservation vessel 11.  One end of the liquefied gas supply tube 21 passes through
the side wall portion of the house 12 and the side wall portion of the vessel body 14, to
extend close to the bottom portion of the inner vessel 18, and the other end thereof is

25  connected to a liquefied gas supply source 23 via a flow regulating valve 22.



[ 0023] Mor eover, as shown in Fig. 3, the vessel body 14 of the
cryopresenration vessel 11 is equipped with a fluid | evel sensor 24 sensing
a stored fluid level of the lowtenperature |liquefied gas and a tenperature
sensor 25 sensing a tenperature of a 5 vapor phase in the vessel body 14.
Detection signals fromthese sensors 24,25 are transmtted to the |iquefied
gas supply source 23, to control a point of supply tinme and an anobunt
supplied of the lowtenperature |iquefildd gas to be supplied into the vessel
body 14. [0024] égpgﬁe openi ng section of the inner vessel 18 of the vessel
body 14 is confi to be closed so as to be openable and cl osable with
the cap 15. As shown in Fig. 2, the cap 15 has_a columar shape whose outer
di ameter is appr &QreRyes ag shova ia Sig 3athe vessel hody L §T te spiopEssersationyesssheni ng
section of the inner vessel 18. As shown in Fig. 4, the cap 15 is conprised
of di sk- shajdslequipnsd it finig bevakngnson i sengivg agtoped fluid deval efithe mal i nsul ati ng
15 body 28 nmade of a thermal insulating material such as an urethane resin
f oam t her eletvwemperature lmefedgds and k reageratire sgnsor6 senting y te@@ratwe 809 nm t hat
is high in thermal insulation performnce. [0025] A |arge nunber, for

exanpl e 5300;ahéx Jﬁ@& in@he Vve3Set bbdyort, h PesetidPsipRdsfrord thede eungbrs 29, Ishge cap 15 in
its thickness direction (in a vertical direction) are fornmed in the cap 15.

R Y e R R e A

nm [ 0026] cap Is c I g tubes”17 are Inserted

110 11 A o D 5 B BRI 1T
di amet er 0H4}3 to 23 mm and a length of 500 12
[0024]
10 The opening section of the inner vessel 18 of the vessel body 14 is configured to
be closed so as to be openable and closable with the cap 15.  As shown in Fig. 2, the cap
15 has a columnar shape whose outer diameter is approximately the same as the opening
diameter of the opening section of the inner vessel 18. As shown in Fig. 4, the cap 15 is
comprised of disk-shaped upper board 26 and lower board 27, and a thermal insulating
15  body 28 made of a thermal insulating material such as an urethane resin foam
therebetween, to have a thickness of approximately 200 to 300 mm, that is high in
thermal insulation performance.
[0025]
A large number, for example 300 to 500, of insertion holes 29 passing through
20  the cap 15 in its thickness direction (in a vertical direction) are formed in the cap 15.
An inner diameter of the insertion hole 29 is set to approximately 15 to 25 mm,
[0026]
The cap is configured such that the sheath tubes 17 are inserted into all these
insertion holes 29.  As shown in Fig. 4, the sheath tube 17 has a straight tube sﬁape with

25  anouter diameter of 15 to 25 mm, an inner diameter of 13 to 23 mm, and a length of 500



to 700 mm approxi mately, and the bottom portion thereof reaches the
perforated plate 20, and an upper portion thereof opens so as to be exposed
on the upper side surface of the cap 15. The respective upper
portions of the sheath tubes 17, which touch the cap 15, are 5conprised of
resin pipes, and portions |ower than those are conprised of stainless steel,
al um num all oy, or the like. [0027] Further, a large nunber of small
di anet er gas perneabl e holes 30 are forHed in the respective walls of the

sheat h tubes . 10A fi.xi cl t shown) for fixi t ube 17
Co the cap 2300 ot il S bRbm SRR bt Bhrepotth R A BRRGRA 2R e
17, and the fixing claw is engaged with an engagi,ng concave portion (not
shown) f or rAdd 4P %é’o’i}‘ﬁﬂéli‘er@gg@gr(stsﬁés [p&%qxp%gpgﬂzﬁe%ppgrfm ?Fé“‘l%?%%grtﬁ? on hol e
29 of the cap 15, to fix the sheath tube 17 to the cap 15, which causes the
sheath tubef8®%5t 0 be not pulled up at the sanme time of pulling up the
15anpoul e storing tool 16. [0028] (Anpoule Storing Tool) The anpoul e storing
tools 16 pass t hifbetgspéctiveuppey porftionnefithesheath tebes &7t whieh touth &ecamhs,iare t he
sheath tubes 17. As shown in Fig. 5, the anmpoule storing tool 16 is 20

conpri sed ofonfrisedyfaedin pipkd, and pdrticmdewerthat thosdl & sorgprived of sthinlekswteel,al | oy, or
the like, a round-bar thermal insulating section 32 provided in the upper

portion of ARRingmRPeyorditi®r 31, a handle portion 33 nounted to the upper
portion of the thermal insulating section 32, and a plurality, for exanple

ei ght, of anpoul io@t;fri ng sections 34 which are arrayed with intervals in a
vertical direction the support pillar 31. 25[0029]

Further, a large number of small diameter gas permeable holes 30 are formed in
the respective walls of the sheath tubes 17.

10 A fixing claw (not shown) for fixing the sheath tube 17 to the cap 15 is
integrally mounted to the top portion of the sheath tube 17, and the fixing claw is
engaged with an engaging concave portion (not shown) formed in the upper edge (the
upper board 26) of the insertion hole 29 of the cap 15, to fix the sheath tube 17 to the cap
15, which causes the sheath tube 17 to be not pulled up at the same time of pulling up the

15  ampoule storing tool 16.

[0028]
(Ampoule Storing Tool)

The ampoule storing tools 16 pass through in a movable manner in a vertical
direction in the sheath tubes 17. As shown in Fig. 5, the ampoule storing tool 16 is

20  comprised of a support pillar 31 made of stainless steel, aluminum alloy, or the like, a
round-bar thermal insulating section 32 provided in the upper portion of the support
pillar 31, a handle portion 33 mounted to the upper portion of the thermal insulating
section 32, and a plurality, for example eight, of ampoule storing sections 34 which are
arrayed with intervals in a vertical direction of the support pillar 31.

25 [0029]



13 The support pillar 31 has a band shape whose horizontal cross
sectional shape is curved to be a circular arc shape, and a guide pipe 35 is
provided to the | ower end part thereof. This guide pipe 35 is for preventing
the ampoul e storing tool 16 fromfailing to be inserted into the cap 15
after pulling up the anmpoule storing tool 16 even with the 5 anpoul e storing
section 34 on the | owernost end. Note that the guide pipe 35 is not
necessarily required. The thermall3i nsul ating section 32 is formed such
that its outer djianmeter isg s tanti al t he sane as the inner, di aneter of
he sheat h-t ube. Th Sippirt glat bR bera spabs Y0P LbTgRREl o srBek Com F o
substantially the same as the thickness in a vertical direction of 10the cap
15. [0030] cuived to hgicirqudar gEq shapps gl gwige Ripe 89 pravidsddothglowgisndPatiuch t hat
its interior is nade of a synthetic resin such as a glass fiber reinforced
epoxy resi rthexenf. i Thisguide plpsr3alis foo preventingshes ampde storing toelsiorirdm &ilingfoh as a
urethane resin foam and is high in thermal insulation 15 perfornmance.

As shown i rbefgrtedintd the capphafter ppllibg ap i anippuleatoringtedl ¢d coen witletheent ral  axi s
of the thermal insulating section, and the support pillar 31 is provided to
be cont isnugghrofletshRing iset@ioR 34 loh @k 18einklt ddder Mite thitshe g\ii&@?ﬁ esismn 32.

[ 00311 20The "anpoul e storing section 34 has a bottoned cylindrical cup shape

in which o : in which a sanple to be cryopreserved is
encapsul at g%?élggsm#eﬁ%laégdﬁd stored, and is integrally provided with the side

portion of the s rt pi.llar. 31. .The,intervals in the vertical. direction of
t he anpoul e stor :Tkﬁgﬁ’fgﬁﬁﬂ%s agag seé:Pgn g%fsg:”fﬁwﬁlgs&a%%'a%lis (ﬁ’lct)ergé%ér%%tlse a gap of
approximately 5.t 0 mMm between the fo orti of .1 he oul.e. 25 36 and
The bot t omsbtantily B st 5 gaes amsler Refbe sieenbes: AL DELDEIIERE the 14
anmpoul e 36 is stored in the anpoule stori ngz section 34. [0032] .

in a vertical direction is substantially the same asthe thickness in a vertical direction of

10 thecap 15.

[0030]

The thermal insulating section 32 is configured such that its interior is made of a
synthetic resin such as a glass fiber reinforced epoxy resin and its peripheral portion is
formed of a resin foam such as a urethane resin foam, and is high in thermal insulation

15  performance.

As shown in Fig. 5, the support pillar 31 is not located on the central axis of the
thermal insulating section, and the support pillar 31 is provided to be continued to the
side portion of the thermal insulating section 32.

[0031]

20 The ampoule storing section 34 has a bottomed cylindrical cup shape in which
one ampoule 36, in which a sample to be cryopreserved is encapsulated, is held and
stored, and is integrally provided with the side portion of the support pillar 31. The
intervals in the vertical direction of the ampoule storing section 34, are determined so as
to generate a gap of approximately 5 to 10 mm between the top portion of the ampoule

25 36 and the bottom portion of the ampoule storing section 34 thereabove when the



Further, the anpoule storing section 34 is configured such that its outer
dianeter is slightly smaller than the outer dianeter of the thernal
insulating section 32, and is 5 nmounted to the support pillar 31 such that
its central axis is substantially matched to the central axis of the thernma
i nsul ating section 32. [0033] Further, as shown in Fig. 2, a

ri ng- shaped gasket 37 conprised of a cushioning material such as a sponge or
rubber is fixed to the upper end portidd of the vessel body 10 14 of the

cryopreservation_yessel .11  and en.the cr reservation vessel 11 is
housed at ﬁn’é’f’glfé li)%%’ieflilrbﬁe&?’p? EStHBB%ﬁecﬁ??/?‘?he gasket 37 is pressed

agai nst the top board 38 of the house 12 (refer to Fig. 1). [0034] Wen the
cryopreservati onl®83kel 11 is housed in the house 12, the door of the 15
house 12 is opened to draw out a tray (not shown) stored in the house 12,
and the cryopr esBusgherithtampaidestoring segtion Hdis gonfiguradesueh Bpt itsouirs digmstsd in t he
i nsi de thereof When the cryopreservation vessel 11 reaches the stated

posi tion, tihslightly smalées thianahé outervdimsaér of thei thertmal insulbfiingsstctian 3% andiisbe slightly
pul | ed upward, thereby causing the gasket 37 to cone into firmy contact
with thg | eyeintedus HRGEpsUTt pillg F1aciodar it o3firal 20{s@Obbtantially mabshed ioth® i n Fi g.
2, a gas venting pipe 39 is provided to pass through the peripheral edge of
the cap 15 cgﬁnﬁgﬂsgfﬁlg@ﬁﬁgrm@&p ¥&a8h. 11, and a gas venting valve 40 is
nounted to the upper portion of the gas venting pipe 39. Thereby, it is
possible to ex”fdb%?»f | ow-t enperature |iquefied gas vaporized in the vessel
body 14 fromthe*1ns1de 25 of the vessel body 14 and to be capabl e of

el LA 11 NG e L% AR g, 15 R0 Bheed Sy 20Dhsdof hkiBuls

material such as a sponge or rubber is fixed to the upper end portion of the vessel body

10 14 of the cryopreservation vessel 11, and when the cryopreservation vessel 11 is housed
at a stated position of the house 12, the gasket 37 is pressed against the top board 38 of
the house 12 (refer to Fig. 1).
[0034]
When the cryopreservation vessel 11 is housed in the house 12, the door of the
15  house 12 is opened to draw out a tray (not shown) stored in the house 12, and the
cryopreservation vessel 11 is placed on the tray to be pushed in the inside thereof.
When the cryopreservation vessel 11 reaches the stated position, the cryopreservation
vessel 11 is to be fixed so as to be slightly pulled upward, thereby causing the gasket 37
to come into firmly contact with the lower surface of the top board 38.
20 [0035]
As shown in Fig. 2, a gas venting pipe 39 is provided to pass through the
peripheral edge of the cap 15 of the cryopreservation vessel 11, and a gas venting valve
40 is mounted to the upper portion of the gas venting pipe 39. Thereby, it is possible to
extract a low-temperature liquefied gas vaporized in the vessel body 14 from the inside

25  of the vessel body 14 and to be capable of maintaining the inside pressure of the vessel



As shown in Fig. 2, the one anpoul e-putting-in/out work hole 29a is provided
to the peripheral edge of the-cap 15 of the cryopreservation vessel 11. This
5 anpoul e-putting-in/out work hole 29a is the through hole such as the
insertion hole 29, passing through the cap 15 in its thickness direction (in
a vertical direction), into which the anpoule storing tool 16 taken out from
the sheath tube 17 by the handling robot 13 is inserted. [0037] 10The i nside
of the inner vessel 18 of the vessel bddy 14 is filled with a

| owt enper at yr enerated due to the evaporation of sonme of the
IOMFtenpergpﬁ¥g4g$§ﬁg?Pgﬁgﬁﬁs as described above, and the | owtenperature
gas passes throuaﬂptﬂe gas perneabl e holes 30 of the sheath tube 17 to fl ow
in the anmpoul e s p g tool 16, to cool down the ampoules 36 held in the
anmpoul e storing tool 16, which is brought into a frozen 15state.,

Thereby, it is pdsshawmintig.; theone papode-guttingrinont wirk halsale Boraddedioa frozen
state, to cryopreserve them Note that the anpoules 36 to be housed in the
cryopr eser \the paviphereksigt of the @ap 1 yefitbe alybpreservation fvesseleld. sfThise anpoul es.
However, the anpoule 36 nmay be an anpoule in 20anot her state. [0038]

Further 5 baimpetdeuttipdahsuiiokhols Maieko daesthioldsuch hotheisepion dulelz9as t heir
i dentification managenent nunbers and the |1 ke are pasted onto the body

Tanagement Thnei R R €8 e e (4 Ce R RS Tl W 1 cat on
the ampoule storing tool 16 taken out from the sheath tube 17 by the handling robot 13 is
inserted.

[0037]

10 The inside of the inner vessel 18 of the vessel body 14 is filled with a
low-temperature gas generated due to the evaporation of some of the low-temperature
liquefied gas as described above, and the low-temperature gas passes through the gas
permeable holes 30 of the sheath tube 17 to flow in the ampoule storing tool 16, to cool
down the ampoules 36 held in the ampoule storing tool 16, which is brought into a frozen

15 state.

Thereby, it is possible to store the large number of ampoules 36 in a frozen state,
to cryopreserve them.

Note that the ampoules 36 to be housed in the cryopreservation vessel 11 are
generally prior-frozen state ampoules. However, the ampoule 36 may be an ampoule in

20  another state.

[0038]
Further, bar-code labels which are recorded with information such as their
identification management numbers and the like are pasted onto the body portions of all

the ampoules 36 (not shown).

25 Regarding the identification management number, the first identification codes



(for exanple, 1, 2, 3, and n) nmay be respectively attached to the handle
portions 33 of the respective anpoule storing tools 16 or the sheath tubes
17 into which the ampoule storing tools 16 are inserted, the nunber of the
anpoules to be stored in each of the anpoule storing tools 16 may be set to
8, and the second identification codes of A, B, C, 5 and H may be attached
to the eight anpoules 36 in descending order. Then, it is possible to

i dentify and manage one of the anpoul eslfon the basis of an identification
managenent npunber of. for exanple "2-B". [.0039 n,1h r reservati.on
vessel 11 MR Eh Ea£ St ’raﬁggt?léy g%\reFEﬁ“ E‘%‘n ﬁt}ﬁfﬁg?d @ftﬁ? ﬁ%%’ °£$Hﬂ§§?é’§ 36 can
be housed in one c¢ryopreservation vessel 11 as, conpared w th the

convent i ondhe TesRestivi spRouletienngdpols 46 arthe shrath iuhesdl/ 18t vphthe gappYe pe st or ed

in each of the anpoule storing tools 16 is decreased, the nunber of tines of
t aki ng out stringdeniold ars insertech sheqwmberief th¢ ampeulesity bp totadrin gacha theessel 11 at

the time of putting-in/out works is greatly decreased, which brings about

t he advant agepolile stdniap tddiel§ meayg besat yo &ifand hefseamnt] identiffedtionwedestf &, BhE, anpoul es
i s reduced. [0040] (House) As shown in Fig. 1, the house 12 is a cubic

box W th5 a .si#le Hiaf B¢ atXEeito theleiSAmpuled 36 MflesdindiBg ofdey OPIHRALE 1At | On
vessel 11 can be housed. The house 12 is 20 configured such that a circular

{ nser ti on hobeyib g f8HT5dnd rahdl® ok BPEL aRBOUIR! orthe bilGs 410 1B0REEaRE, SO as o

be capabl e "of approachi ng the “opening poftion o cryopreservati on vessel
11 in the e | I rti.ap wole fromthe outside.

Furt her, ar}%%rig?r%%ﬁé@?ﬁ&?{%r%§%géfgd9§g; which is in the vicinity of the
anpoul e- putti ng- W{&tt wor k hol e 29a of the cryopreservation vessel 11,
stretches out 254%dard the outsi de, and functions as the work tabl e 38a.
17 [0041] Moreover, as shown in Fig, 6, the work table 38a of the house 12
i s equi pped wi t hIt e crippreservationessek Haavipgsych agructue adags pumberof theader s 46

is placed in the
10 ampoules 36 can be housed in one cryopreservation vessel 11 as compared with the

conventional technology. Further, since the number of ampoules to be stored in each of
the ampoule storing tools 16 is decreased, the number of times of taking out the
ampoules to the outside of the cryopreservation vessel 11 at the time of putting-in/out
works is greatly decreased, which brings about the advantage in that the frequency of
15  frost formations onto the ampoules is reduced.
[0040]
(House)
As shown in Fig, 1, the house 12 is a cubic box with a side of for example 1,000
mm, in which the cryopreservation vessel 11 can be housed. The house 12 is
20  configured such that a circular insertion hole is formed in the almost center of the top
board 38, so as to be capable of approaching the opening portion of the cryopreservation
vessel 11 in the house 12 via the insertion hole from the outside.
Further, a portion of the top board 38, which is in the vicinity of the
ampoule-putting-in/out work hole 29a of the cryopreservation vessel 11, stretches out

25 toward the outside, and functions as the work table 38a.



vicinity of the anpoul e-putting-in/out work hole 29a of the cryopreservation
vessel 11, 5 and reads a bar-code of a bar-code | abel attached to the
anpoul e 36 of the anpoule storing tools 16 inserted into the

anpoul e-putting-in/out work hole 29a. In this exanple, the bar-code readers
46 are placed such that the angle of 100 to 120 is forned by the two

I mginary |ines which pass through the each bar-code reader 46 and the
anpoul e 36. Note that the bar-code readdr 46 is not linited to be set in
two, and may be gﬂﬁ ]10Nbreover, by open and cl ose the door 41 formed in one
si de of the hous 13, it is possible to take the cryopreservation vessel 11

therein or therequt as descrihed.aboye. 00 Handl.i ng.Robot) As
shown in Fig. 1 %eﬁeb.as ,°W%F%ﬁdﬁ¥1Fh”§f#@B‘8§%i§€$‘]§h@%ﬁ?{}gﬂi%v %nrega robot 15
body 42, an jnput apparatus 43, and control_ apparatys 44. The frame 45,
which is cd%?ﬁ?&%é‘ﬁogﬁ-“qo ereaders 4pif0r a&éesﬁtba‘f“éﬂﬁ‘-?r??éﬁlﬁgﬁésﬁlﬁ@dtlﬂ ® our beans
bridgi ng between the consecutive two of these four pillars, is provided on

t he upper svielaitioef ththampenleputting-ireut svork bele 29501 the enyopresrevatignvesseld. r obot
body 42. [0043] 20That is, a pair of parallel X-axis rails 51, 51 is

hor i zontsal |and atddae barekcode of hbarfeodeinbdattadied tothaainpoulai3b of fthetsagpoales noot h

round- bar shape for exanple, and those are respectively placed at one end

edge of t hexdringnbolé b6 aRekddiatoqhd@hpRiepetaein/as watk hdle290e I8 dgSexamphii 1 of
X-axis trestles 52, 52 that each reciprocates the X-axis rail 51 is

25mount ed tfe tR&ods A%l BehleDlardd suh thal BleSmgledrh 80°ts ¢56°liformed By fehol | OW

cylindrical

L€

two imaginary lines which pass through the each bar-code reader 46 and the ampoule 36.

Note that the bar-code reader 46 is not limited to be set in two, and may be one.

10 Moreover, by open and close the door 41 formed in one side of the house 12, it
is possible to take the cryopreservation vessel 11 therein or thereout as described above.

[0042]

(Handling Robot)

As shown in Fig. 1 and Fig. 7, the handling robot 13 is comprised of a robot

15  body 42, an input apparatus 43, and a control apparatus 44.

The frame 45, which is comprised of the four pillars at four corners and the four
beams bridging between the consecutive two of these four pillars, is provided on the
upper side of the house 12. This frame 45 is equipped with the robot body 42.

[0043]

20 That is, a pair of parallel X-axis rails 51, 51 is horizontally attached to the frame
45. The X-axisrail 51 has a smooth round-bar shape for example, and those‘are
respectively placed at one end edge of the frame 45 and the other end edge facing the one
edge.

A pair of X-axis trestles 52, 52 that each reciprocates the X-axis rail 51 is

25  mounted to the X-axis rails 51, 51. This X-axis trestle 52 is a hollow cylindrical



18 nenber, and the X-axis rail 51 passes through the hollow portion of the

I nside thereof; and the X-axis trestle 52 slides so as to reciprocate in the
X-axis direction. [0044] Two round-bar shaped Y-axis rails 53, 53
parallel to each other are bridged so as 5 to connect the pair of X-axis
trestles 52, 52. One Y-axis trestle 54 that reciprocates the pair of Y-axis
rails 53, 53 is nmounted to the pair of Y-axis rails 53, 53. [0045] The
Y-axi s trestle 54 i's conprised of a paﬂﬁ of sliding bodies 55, 55 and a

coupling bad n of bo he sI|d|ng
body 55°1 o TRURHRHIeR EGE oG TR %eﬁ|@ﬂ%tbaﬁ°lﬂ°%}°f9%§f‘?§én%ﬁ'5 SRS
passes throu the holl rtion of the insi her .and the slldlng
body 55 sl |a&gg‘es)6a§’§tr9§}ﬁ3\rl%%ﬂ?§f@é‘§é°ﬁ'eﬁlpf‘??éte?’ng’i)éa’&? Bedtionn. Ther eby, the
Y-axis trestle 54 as well reciprocates in the Y-axis direction. [0046] 15As
shown in Fig. 1,[@44] zZ-axis rail 57 is nounted to the Y-axis trestle 54 so
as to droop. The Z-axis rail 57 is configured such that its |eading end

portion extends Gwoseundebar Spedf-abisanith 33853 pargilel ppeach othwda® Sridgedowst ed so
as to be novable up and down to the Z-axis rail 57. As shown in Fig. 8, a

pai r of sgritppbii@ctahepAsofiRaxs Hreftles 52)32pi0ng Yedds thatlel 54 tHaOrepipedcarnthid3 of the
anpoul e storing tool 16 is provided to the | ower surface of the gripper head

58. The paigyirQff yoiisaildss, B5 RoBourtdl to Uk pakr SYUAiHAN1€63,158, come cl ose to or be
spaced from each other, thereby nmaking it possible to grip or rel ease the

handl e portion 3 E thls exanpl e, the shape of the handle portion 33 is
formed to be rec ang

The Y-axis trestle 54 is comprised of a pair of sliding bodies 55, 55 and a
coupling body 56 connecting the pair of sliding bodies 55, 55.

10 The sliding body 55 is comprised of a hollow cylindrical body, and the Y-axis
rail 53 passes through the hollow portion of the inside thereof, and the sliding body 55
slides so as to reciprocate in the Y-axis direction. Thereby, the Y-axis trestle 54 as well
reciprocates in the Y-axis direction.

[0046]

15 As shown in Fig. 1, 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 top board 38. A gripper head 58 is mounted so as to be movable up and down to
the Z-axis rail 57.

As shown in Fig. 8, a pair of gripping pieces 59, 59 for gripping the handle

20  portion 33 of the ampoule storing tool 16 is provided to the lower surface of the gripper
head 58.

The pair of gripping pieces 59, 59 is configured to come close to or be spaced
from each other, thereby making it possible to grip or release the handle portion 33.
In this example, the shape of the handle portion 33 is formed to be rectangular

25  columnar. For this reason, the direction of the ampoule storing section 34 of the



25 colummar. For this reason, the direction of the anpoule storing section
34 of the 19 anpoule storing tool 16 is determned at the tinme of gripping
the handl e portion 33 by the gripping pieces 59, 59, and the direction is
defined as the side of an operator. Further, it becones easy to read a
bar-code and to take out and store an anmpoule. [0047] 5As shown in Fig. 1, a
bar shaped | eg portion 61 extending dowward is nounted to the Z-axis rai

57. This leg portion 61 is capabl e of ving up and down along the Z-axis
rail 57. An. (o lig; el td ' ' i pper
nead 55, warERERkERE LG € Merk el e Rl e L B AP L e

Z-axis rail . I f:0n..61. f LopLn ower end
portion of gtrﬁémg:ﬁgeg%@,g ?,gaﬂﬁ%et %%@P(g%ﬁs d’%%fejidzag%}e%\?(}e ed” 12 é&?ﬁg &ﬁv@r& letnd
portion of .the leg portion 61. The upper portjon and the |ower portion of
the anmpoul FeEFRFSiS ﬁptf’tfﬁﬁfdarl]l%ar'ﬁﬁﬁaé’g% ePP&ﬂdts*?éeﬂW“i%er vation vessel 11
are respectivel ygg);}i ]oped by the clanp 60 and the pair of gripping pieces 59,
59. For this reatf®#7]l the anpoule storing tool 16 is prevented from sliding
at the tine of noving, and it becomes easy to insert the anpoule storing
tool 165i nto t heAsShewmpimAig-lpatar shgpsdiegpertiomd kextendinpdnvwnverdistmantedi n t he
case where the gripper head 58 cones close to the place above the cap 3 in
order to pubkhedsixis rudl $pQhisdegpartiong! iseapabldof nidving woarplaiomnabongthe ones down
to the lower end of the Z-axis rail 57 and the clanp 60 opens, so as not to

i nterrupt tAgioRarst i %iﬁéerﬁd’tﬂxﬂléfo?ﬂieﬂ? r86e61 B Yornfed iDtheldhippéitendsy, head
58. 20The leg portion 61 is not limte o the above-descri bed exanple, and

may be di r%ﬁéwerggreggﬁggﬁgg%ﬂﬁsd 88 {m&ﬁea%ga%gﬁ aldg iy 2ak354 57431?t§é1ape of

the | eg portion Into a s I s"extensi ble an

shri nkabl e.;. Ther i r i ch .close to
t he pl ace z;%%}og{@ﬁét'cégc%%r@ g?‘ﬁ%%ﬁ%%%ﬁ%eg%dp@ éonanpoﬁjgfgpcgft?%??rrl]n tool 16,
the | eg portiqn.61 shrink bove the .ca nd the ¢clapp 60 opens, so as 25
ot t o X0he apstBis iy B G Fgier Snd PruSEs B R oo sl BB St Bibhe g1  ppoer
head 58. 20 Further, the clanp 60 may be directly nounted to the
Z-axis rai landthe lpwenportorcefdhe amprulestogag tgol h@uﬂa@@utrﬁppaéwémreé%amm al ong
the Z-axis rail 57. Thereby, in the case where the gripper head 58 cones
cl ose to thessel Heae adspectivelyarippgl 19 the clampé0 and thewlalr of gtippihg piregsdg) &.st ori ng
tool 16, the clanp 60 cones down to the |lower end of the

For this reason, the ampoule storing tool 16 is prevented from sliding at the time of

moving, and it becomes easy to insert the ampoule storing tool 16 into the

15  ampoule-putting-infout work hole 29a. Note that, in the case where the gripper head 58
comes close to the place above the cap 3 in order to pull out the ampoule storing tool 16,
the leg portion 61 comes down to the lower end of the Z-axis rail 57 and the clamp 60
opens, so as not to interrupt the operation of the gripping pieces 59, 59 of the gripper
head 58.

20 The leg portion 61 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 61 is
formed into a shape which is extensible and shrinkable. Thereby, in the case where the
gripper head 58 comes close to the place above the cap 3 in order to pull out the ampoule
storing tool 16, the leg portion 61 shrinks above the cap 3 and the clamp 60 opens, so as

25  not to interrupt the operation of the gripping pieces 59, 59 of the gripper head 58.



5 Z-axis rail 57 and opens, so as not to interrupt the operation of the

gri ppi ng pieces 59, 59 of the gripper head 58. [0048] Wth the
above-descri bed structure, the gripper head 58 is capable of freely noving
in the three-axis directions that is the X-axis direction, the Y-axis
direction, and 10 the Z-axis direction in the work space section. For this
reason, it is possible to pull up an arhjtrary one of the anpoul e storing
tools 16 housed in the cryopreservatio essel 11 and further to nove up to

an arbitrary posighjpd. ﬂ1§l:'ﬁﬂ1tpal jeatlife il ﬂBuﬁt?tﬁogtﬁé PR]Ls thieafl 98 this

controll ed by a program ins |n a control apparatus 44, and the

ol o ng oger 8 by S bRl R Hgling, Fobot)

That is, the " programi s execu serle 0) era ifohs™1n ch, when
an |dent|f| atlon management. n er of anpo I nput
appar at us %Sﬁévhaﬁﬂqﬁ%@appﬁahﬁﬁé‘g e 25518 Tt abin BBipcd PrdF it | gt ool
16 to holdltslovver portion with 20 the clanp 60, and nopves the anpoul e

storing todtullist the amppulesiosing toph lé,dhq ¢lamp 6@ semes Aave taithy lowapnde! thite

anpoul e-putting-in/out work hole 29a, and noreover, the gripper head 58

i nserts X heZ-axiptaill ¥ andepemsg sq asaiot fopinterrupt thhepeammdf&e@mpmggmw Put9wor k
hol e 29; and stops when the target anpoule 36 cones to the openi ng edge of
t he anpoul eofpihd grippge head 681 wor k hol e 29a. 25[0050] 21 The take-out/put-in
operation of the ampoule due to the robot is carried out as follows. First,
since the positiqgo4ef the cryopreservation vessel 11 in the house 12 is
slightly shifted by taking in or out the cryopreservation vessel 11 in sone

cases, it is With the above-described structure, the gripper head 58 is capable of freely
moving in the three-axis directions that is the X-axis direction, the Y-axis direction, and
10  the Z-axis direction in the work space section. For this reason, it is possible to pull up
an arbitrary one of the ampoule storing tools 16 housed in the cryopreservation vessel 11
and further to move up to an arbitrary position.

Such an operation of the gripper head 58 is controlled by a program installed in

a control apparatus 44, and the following operation is carried out.
15 [0049]
(Operation of Handling Robot)

That is, the program is for executing a series of operations in which, when an
identification management number of an ampoule is input to the input apparatus 43, the
gripper head 58 pulls out the target ampoule storing tool 16 to hold its lower portion with

20  the clamp 60, and moves the ampoule storing tool 16 in this state up to the place
immediately above the ampoule-putting-infout work hole 29a, and moreover, the gripper
head 58 inserts the ampoule storing tool 16 into the ampoule-putting-in/out work hole
29a, and stops when the target ampoule 36 comes to the opening edge of the
ampoule-putting-in/out work hole 29a,

25 [0050]



5 necessary to set a reference point (an original point) of the gripper head
58 in each case. [0051) The reference point is set by carrying out
operations for two to three of the anpoule storing tools 16, in which a
specified one of the anpoule storing tools 16 is pulled up to a
predeterm ned position fromthe cryopreservation vessel 11, the gripping 10
pi eces 59, 59 of the gripper head 58 arge noved to this position, to grip the
handl e portion 33 by the gripping piec 59, 59, and. the identification
managenent nunbe i ﬁwmw : the i j 34
exposed in this g?g%%épgd npu?Béaﬁﬁaﬁg&?éﬁﬁPgﬁnggEﬁ?ﬁ%ﬁgk%ﬁmﬁgﬁggfgy out
t eachi ng. }q?‘bdentification managenent nunber is input to the control
appar at us ﬁ‘bf‘use of an input apparatus 43 such as a graphic panel
15Further, there_is a nethod.for the setting.as well.in ich.arbitrary
ref erence points Ftrftvxﬂn‘i?&%“ﬁ?%*}t“’é‘ro; %Yﬁpaﬁaf"g'dml Yrsse) Ebg’rﬂl\é\ﬂ?‘fsﬁég Bf the cap
15 in advance with respect to the X-Y axis djrections, and the positions of
t he respectstighilysshifind by taking infy opbibe sryepresgvatiop yessels) lin §pme £asehdl If of er ence
points are nmenorized as their positional relationships in the control
appar at ¥s 4wcésparp tbvsehe eaferemcetpoat Canswigiiab peint) o€ the @ripperdivad §®inveach ease.vessel 11
is shifted, the robot (which is visually confirmable by a laser light) is
returned to the [(5¢fence points by fine-tuned driving, to menorize it
agai n. However, the setting nethod is not limted these nethods.
Note that, w th TR§REGEndePolnd® sét Bdagryinglont sge@ms Birewb @ thadedifehed S| i ght
shift by making the portion under the neck of the handle portion 33 | onger.
Alternativ : | ght: : j : {5 adj usted
%gﬂ ,- uleRore 1t H)in e?,gm;l Q%Egcﬁqégg{ne BpE B YRR ggoklm}]s 8

by a | evel uster unt ed unde the“vesse Ich makes it

possi ble ta h, the positiaqn of t | ppi nd _pieces 59, .5 .he position
b the. handPleh iR el el niistdotop pimiths PASeReRGE Tossil 11y e bonihf <

enbodi nent wi | | descripbed. 5 n an identjfication nmanagengnt nunber of
an arrpglﬁl e 13&9(9%%&39 GSBﬁtgnBB?r lﬁeg‘ygﬁﬁﬁt‘mtvﬁ‘gfﬁsipﬂﬁﬂf’n’é%&él’ ﬂp&gﬂn@gpomﬂg control
apparatus 44 executes the aforenentioned program the gripper_ head 58 of the
handl i ng r 84w thagtipping pieeen §9:t3% gk the idsaiification Bensggmeniolumitsr o e t he
cryopreservation vessel 11, the |ower portion of the anpoule storing tool 16
i s hel d wi tdampohle 36loathe adfhoukerstbringsectiopdd lexpastdini thig stateoils irfpiit forthe bongrobt ate i s
noved up to 10 the position i medi ately above the anpoul e-putting-in/out

wor k hol e Z9paratus 44 to carry out teaching. The identification management number is input to

the control apparatus 44 by use of an input apparatus 43 such as a graphic panel.

15 Further, there is a method for the setting as well in which arbitrary reference
points (two points) are provided to the upper surface of the cap 15 in advance with
respect to the X-Y axis directions, and the positions of the respective ampoule storing
tools 16 and the position of the reference points are memorized as their positional
relationships in the control apparatus 44 in advance. In the case where the

20  cryopreservation vessel 11 is shifted, the robot (which is visually confirmable by a laser
light) is returned to the reference points by fine-tuned driving, to memorize it again.
However, the setting method is not limited these methods.

Note that, with respect to the Z-axis, it is possible to handle a slight shift by
making the portion under the neck of the handle portion 33 longer. Alternatively, the

25  height of the cryopreservation vessel 11 is adjusted by a level adjuster mounted under



[ 00531 Next, the anpoule storing tool 16 is inserted into the

anpoul e-putting-in/out work hole 29; and when a target anpoule 36 anbng the
plurality of anpoules stored in the anpoule storing tool 16 descends down to
t he openi ng edge of the 15 anpoul e-putting-in/out work hole 29a, the
insertion of the anpoule storing tool 16 is stopped. At this tine, the
anpoul e 36 stored in the anpoule stori tool 16 is to face the side of the
wor k tabl e 38a. Then, the two bar**code readers 46, 46 read a bar-code
of the anp , ] £ Sk J j ; Jalilnc to the
control apggétg)tf &%v Eléél %?@3@4‘5‘3&9 h%ogsﬁkggidh%étg%{rﬁe%gfﬂg%gg@a i&%p %ﬁf@ Zté;{clse

i dentificatd,0 e t fr e bar-code readers 46, 46 is

conpar ed méghg\%@‘?g’éﬁq qf%%ﬁleggﬁ%égbm nunber from the input apparatus
43. In the case Wﬁﬁf the both are matched to one another, it is confirned
that the anpoul e he target anpoule, which is indicated by an indicator
| anp, 25an indicator buzzer, or the like. M MaiiSiaall?4,110*-Mq04; 23
The operator confiereinalienthe aparations in s erabedimpntwill bg descgibed-t he tar get anpoul e
fromthe anpoule storing tool 16. [0055] Next, when the "take-out/put-in
conpl et iSon but t oNhepfantidentifieation mappgement mumdr pEarcampadsiode brovghtput fper head
58 pulls out the anpoule storing tool 16 fromthe anpoul e-putting-in/out
wor k hol e 2fsut teathe inpus gppamtust43] thie conthod apparayus i exeosted the afofesiimtionddt was) of
the cryopreservation vessel 11. Then, the putting-out work is term nated.
Note that, fﬁf?%ﬁn}tﬂ@ cAPIR ULAL 5B STthd WhnBIRY roB&t pulls bRIRE ia.?t hipsuld Sy 1 gi nal

position o e cryopreservation vessel 11 or inserted into the ] o
| oo Lo ; . . ¢
Formi ng. oo B e e D e Rt nfiﬂlfé*ﬁp e Ton 37
f th l. : 6 he 2 ' ' ' 35

O Lne aMPOiEndl Mt GERD 50 S Adiule B RN s e kb BN B PO

into tapere N nner he respective b
portio T ( r]d?é posspt%\/\nnu)nmediately above the ampoule-putting-in/out work hole 29a.

[0053]

Next, the ampoule storing tool 16 is inserted into the ampoule-putting-in/out
work hole 29a, and when a target ampoule 36 among the plurality of ampoules stored in
the ampoule storing tool 16 descends down to the opening edge of the

15  ampoule-putting-in/out work hole 29a, the insertion of the ampoule storing tool 16 is
stopped. At this time, the ampoule 36 stored in the ampoule storing tool 16 is to face
the side of the work table 38a.

Then, the two bar-code readers 46, 46 read a bar-code of the ampoule 36, to
transmit this identification management number to the control apparatus 44.

20 [0054]

In the control apparatus 44, the identification management number from the
bar-code readers 46, 46 is compared with the identification management number from the
input apparatus 43. In the case where the both are matched to one another, it is
confirmed that the ampoule is the target ampoule, which is indicated by an indicator lamp,

25  anindicator buzzer, or the like.



[ 0056] 15When an anpoule is stored in the anmpoule storing tool 16, in the
sanme way as taking-out of an anpoule, the target anpoule storing tool 16 is
pull ed up fromthe cryopreservation vessel 11, to be inserted into the
anpoul e-putting-in/out work hole 29a, and the enpty anpoul e storing section

34 to be a target is exposed. In this state, the operator
manual |y stores the anpoule 36 into thg enpty 20 anpoul e storing section 34.
[ 0057] At this tine, the bar-cod 3y eaders 46, 46 read the bar-code

o the cont rol anbaife SASARENGLET A dRIRe R e B e eent
nunber mp%g{@g%%gg}l}lg%én%a&%ﬂ@t us 25 43, and it is confirmed whet her or

not the ta in the target anpoule 24 storing section
34. \Wen the operator knows the fact confirmed by an indication as described
above, the operaE()Qﬁ5 presses the "take-out/put-in conpletion button” of the
i nput apparatus 44. [0058] 5Then, the gripper head 58 of the robot pulls out

t he anpoul e st or Nex}, whest the Gtake-out{putrin complation bptier”icd ghe inpw gppageiak4hisl e 29a,
and inserts it into the original position of the cryopreservation vessel 11.

Then, tHhe prdssadntheigrippevihkad 58 pudls wuttht emipowdesiotifgstogh 1qofpem theead 58 returns to
the waiting position. [0059] 10According to the aforenentioned operation, it

can be consigeileguttinglin/bienaRBelé!29a,5ind inseds & a0 tht@righabppbadwheeihe
at nosphere and frost is adhered to the anmpoule storing tool 16 and the

peb i L S T R Dt
Note that, when the ampoule storing tool 16 is inserted into the original position
of the cryopreservation vessel 11 or inserted into the ampoule-putting-in/out work hole

10  29a, these insertions can be smoother by forming the shapes of the lower portion of the
thermal insulating section 32 of the ampoule storing tool 16 and the lower portion of the
guide pipe 35 into tapered shapes so as to become thinner than the respective body
portions (not shown).

[0056]

15 When an ampoule is stored in the ampoule storing tool 16, in the same way as
taking-out of an ampoule, the target ampoule storing tool 16 is pulled up from the
cryopreservation vessel 11, to be inserted into the ampoule-putting-in/out work hole 29a,
and the empty ampoule storing section 34 to be a target is exposed.

In this state, the operator manually stores the ampoule 36 into the empty
20  ampoule storing section 34,
[0057]
At this time, the bar-code readers 46, 46 read the bar-code attached to the
ampoule, the identification management number is transmitted to the control apparatus

44 and compared with the identification management number input to the input apparatus

25 43, and it is confirmed whether or not the target ampoule is stored in the target ampoule



subsequent
15However,
t he insert
hol e 29a i
I's quickly carried out,
short, and the frost formation is conpg%atively hardly to occur. 20[0060]

For these

possi bl e.
attached t

anpoul e st
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ly, inserted into the anpoul e-putting-in/out work hole 29a.

the operation between taking the anpoule storing tool 16 out from
ion hole 29 and the insertion into the anpoul e-putting-in/out work
s carried out by the handling robot 13. Accordingly, the operation
lthe tine for the exposure to the atnosphere is

reasons, there are very few

I tsel roved. us, the precise reading I s

SRRSOy b Yer AR, o UAREH ORERE el "F b

s certarnly *and unn

oring tool 16 is the target one, which nmakes it possible to

prevent confusi otP0s#] anpoul es. 5Further, a significant part of the anpoul e
putting-in/out work, in particular, a work for specifying an anpoule is
aut omat Scal | y peThay thedgripperihehd 58 etihe yoboepullseut the pmpouls tosing thek i &ifrom.

the ampoule-putting-in/out work hole 29a, and inserts it into the original position of the
cryopreservation vessel 11,  Then, the putting-in work is terminated, and the gripper
head 58 returns to the waiting position.

[0059]

According to the aforementioned operation, it can be considered that the
ampoule storing tool 16 is exposed to the atmosphere and frost is adhered to the ampoule
storing tool 16 and the ampoules 36 stored therein while the ampoule storing tool 16 is
completely taken out from the insertion hole 29 of the cryopreservation vessel 11, and
subsequently, inserted into the ampoule-putting-in/out work hole 29a.

However, the operation between taking the ampoule storing tool 16 out from the
insertion hole 29 and the insertion into the ampoule-putting-in/out work hole 29a is
carried out by the handling robot 13.  Accordingly, the operation is quickly carried out,
the time for the exposure to the atmosphere is short, and the frost formation is
comparatively hardly to occur.

[0060]

For these reasons, there are very few problems when the bar-code of the
ampoule 36 is read by the bar-code reader 46, and the readability of the bar-code reader
46 itself is improved.  Thus, the precise reading is possible.

[0061]

In this embodiment, as described above, the bar-code attached to the ampoule 36

obl ens when the bar-code of the

anpoul e 36 s{ogigé @%goﬂgﬁ h?’h?gfhl'e gﬁt&%ﬁ&;}{]ﬂéﬁae‘c rhB@by E@%@é{l&)ﬁ ¥% of the

bar - code rea

y the
bar - code readers /f' , 46. Therefore, it is possible to precisely confirmthat
the anpoul éPPEBH*but from the anpoul e storing tool 16 or stored in the



[ 0062] Mbreover, even in the case where an anpoule to be a target is stored
In the 10 anmpoul e storing section 34 in the upper portion of the anpoul e
storing tool 16, the anmpoule existing in this portion is kept in a cooling
state because a great part of the ampoule storing tool 16 is |located in the
cryopreservation vessel 11. Therefore, the frequency of applying wasteful
heat to the anpoule is reduced. [0063] .15Further, in the actual
cryopreservation operation of a sanple®’the cryopreservation apparatus is
configured, b | . 1 ~t:he side of an
1s§ééft.%nﬂ‘£xh &Laﬁs_tég%% .rkﬁﬁﬁ}aéﬁz?f c\‘% i&geg?ga}gé FThiRRRS iflif

operator an he “anpoul e I ' ng-1"n/ ou isin the vicinity of
an operator. Ln particul ar en.the cr reseryati,on vesse '

Farge. o1 zogesie B rﬁ%ﬁfm\:{&ﬁt #&9@3&%?@7&: R woafegk%ﬁffgﬁ%ﬁ o
anpoul e- putting-i n/ou r ol e . in e Vvicini of an,operator.
[3864] PHor StR%Flé‘b@‘Era{nPP eﬂ?@‘“&&?ﬁg?s faregt %“ep}’“'h’rchl“? SBP°¥%%’§r eservation

devices of the present invention, the cryopreservation devices my be
arrayed al oreyen capfupion of frapulesf a room such as a | aboratory. Even in such
case, when the work table 38a, i.e. the 25 anmpoul e-putting-in/out work hole
29a i s pl aced onFurther, aesignifidavicpanfofdre ampeuktputting-iadutwoikal partioplar,st good, t he
cryopreservation devices can be arrayed w thout spacing, and the small
instal | ati evorisfoaegecifpingad dinpeale id MNIAEHCHIA petfoithed ABidh gh¥atly(rOdifebd a load

on an operator.
[0062]
Moreover, even in the case where an ampoule to be a target is stored in the

10 ampoule storing section 34 in the upper portion of the ampoule storing tool 16, the
ampoule existing in this portion is kept in a cooling state because a great part of the
ampoule storing too! 16 is located in the cryopreservation vessel 11.  Therefore, the
frequency of applying wasteful heat to the ampoule is reduced.

[0063]

15 Further, in the actual cryopreservation operation of a sample, the
cryopreservation apparatus is configured such that the work table 38a of the house 12
faces the side of an operator and the ampoule-putting-in/out work hole 29a is in the
vicinity of an operator. In particular, when the cryopreservation. vessel 11 is large-sized,
it is important in terms of workability to place the ampoule-putting-in/out work hole 29a

20  in the vicinity of an operator.

[0064]

Moreover, in the case of using a plurality of cryopreservation devices of the
present invention, the cryopreservation devices may be arrayed along a wall surface of a
room such as a laboratory. Even in such case, when the work table 38a, i.e. the

25  ampoule-putting-in/out work hole 29a is placed on the near side of an operator,



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

bi ol ogi cal sanples for a long period and stably in respective research
institutes and nmedical institutions in the bionedical field, medical field,
pharmaceutical field, and livestock field. 10 27 CLAIMS A cryopreservation
device conprising: a cryopreservation vessel; 5a house which houses the
cryopreservation vessel; and a handling&%ﬂxﬁ provi ded on the house, wherein
the cryopreservation vessel conprises vessel body which holds a

| ow- t enper afd#kbility Wigdodetle Gﬁ{%%nre%r?ﬁi%n\ﬂ@i/iﬁé’s dah 88 8%ay20 AR Paciagehd ae of the
vessel body and has a plural’ity of insertion holes formed to pass through in

a vertical gj N : mmeul e storing tools which are housed so as to
be abl e toSgggz&%%@gﬁbﬁ%gaéqﬁﬁgggtion hol es of the cap, in which the ampoul e
storing tools are each conprised of a support pillar and a plurality of
anpoul e storing sections which are attached to the support pillar so as to
be arrayed in a vertical diregctl f_t illar, and an

anpoul e-putting-in/out work ﬁﬁk@ﬁﬁEﬁﬁ&fﬂﬁﬁjéggﬁﬁiYgap so as to pass through
in a vertical 15direction; t he house is used to take the
cryopreServati on[0888kel therein or thereout, is adjacent to the opening
section of the vessel body, and has a work table provided in the vicinity of
t he anpoul e- put t Ancpriding dathe\peasént mieatiory litds péesiblean dtorevg varieioof anpicalses a

gri pper head by which the certain anmpoule 20 storing tool is pulled out from

the insertisaplofe® a lomssdiiod dnd sthlsly i@ spudtivs leSeafilitibdtin@ed adanddioadr kK hol e,
stopped at a predeterm ned position, pulled out fromthe

anpoul e- putihdiigions {rOME bitRfckichiield, ntdskal ﬁ@l@,_rﬁfhﬁﬂndc_@ﬁti?:af $8d Ui Giveddekd Nsertion

hol e, an input apparatus in which an identification nmanagenent nunber of a
certain ampy e is input, a bar-code reader which is provided on the work
tabl e of the house and reads an 25 identification nmanagenent nunber of a
bar-coq% attached to the anpoule, and a control




28 apparatus which controls a novenent of the gripper head on the basis of
the identification managenent nunber of the bar-code of the certain anpoule
fromthe input apparatus and conpares the identification nanagenent nunber
fromthe input apparatus with the identification managenent nunber fromthe
bar-code reader. 5 2. The cryopreservation device according to claim1,

wher ei n the cryopreservation ves%gl further conprises sheath tubes
inserted into the insertion holes of t cap, and the anpoule storing tools
are housed so as to be able to pass diagugh the sheath 10t ubes.

1. A cryopreservation device comprising:
a cryopreservation vessel;
5 a house which houses the cryopreservation vessel; and
a handling robot provided on the house, wherein
the cryopreservation vessel comprises a vessel body which holds a
low-temperature liquefied gas, a cap which closes an opening section of the vessel body
and has a plurality of insertion holes formed to pass through in a vertical direction, and
10 ampoule storing tools which are housed so as to be able to pass through the insertion
holes of the cap, in which the ampoule storing tools are each comprised of a support
pillar and a plurality of ampoule storing sections which are attached to the support pillar
so as to be arrayed in a vertical direction of the support pillar, and an
ampoule-putting-in/out work hole is formed in the cap so as to pass through in a vertical
15  direction;
the house is used to take the cryopreservation vessel therein or thereout, is
adjacent to the opening section of the vessel body, and has a work table provided in the
vicinity of the ampoule-putting-in/out work hole; and
the handling robot comprises a gripper head by which the certain ampoule
20  storing tool is pulled out from the insertion hole, inserted into the ampoule-putting-in/out
work hole, stopped at a predetermined position, pulled out from the
ampoule-putting-in/out work hole, and inserted into the original insertion hole, an input
apparatus in which an identification management number of a certain ampoule is input, a
bar-code reader which is provided on the work table of the house and reads an

25  identification management number of a bar-code attached to the ampoule, and a control



10

28

apparatus which controls a movement of the gripper head on the basis of the
identification management number of the bar-code of the certain ampoule from the input
apparatus and compares the identification management number from the input apparatus

with the identification management number from the bar-code reader.

2. The cryopreservation device according to claim 1, wherein

the cryopreservation vessel further comprises sheath tubes inserted into the
insertion holes of the cap, and

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

tubes.



