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

The present invention relates to a cryopreservation device used to
cryopreserve biol ogical sanples such as spernmatozoa, enbryo, and
cells of aninals. Priority is clainmd on Japanese Patent
Application No. 2008-268770, filed 10 Cctober 17, 2008, the content
of which is incorporated herein by reference. BACKGROUND ART [0002]
Exanpl es of the prior arts regarding tHe cryopreservation device

i nclude 15 Japanese Unexam ned Patﬁgggﬁﬁghbsation, First Publication
No. 2005-143873, Japanese Unexam ne at e Application, First
Publ i cati on No. 2005-156136, and Japanese Unexam ned Utility Mdel
Application, First Publication No. Hei 4-15911. In one of these

prior arts, (1) the conforrnajt(id,lg,"pol;ﬁ3 %Rh%ﬂmé@gﬂhi ch a | ot of

anpoul es that include biol ogical "sanples 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
housi ng rgck, and a plurality of c J racks that each houses
several hidndreds to one thousand ‘and several hundreds of anpoules are
housed in a cryopr&ﬁﬁjvation vessel that holds a | owtenperature

| i quefi ed gas sucﬁ as’ liquefied nitrogen. 25[0003] 2

The present invention relates to a cryopreservation device used to cryopreserve
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 seetions of a
20  storing box wherein the storing sections are partitioned, a plurality of these storing boxes
are housed in a housing rack, and e plurality of these housing racks that each houses
several bundreds to one thousand and several hundreds of ampoules are housed ina
cryopreservation vessel that holds a low-temperature liquefied gas such as liquefied
niirogen.

25 [0003]



Alternatively, (2) the conformation is adapted, i-n which a | ot of
straw tubes that encapsul ate biol ogical sanples are stored in a

plurality of storing sections of a canister wherein the storing -
sections are partitioned, and a plurality of these canisters that

each stores several hundreds of straw tubes are housed in a
cryopreservation vessel that holds 5 a |lowtenperature |iquefied gas
such as liquefied nitrogen, [0004] The eryopreservation

vessel s having the aforenentioned conf ormati ons have the advant age in

that it is possibl e\lfemativelOR) BiS S6nfemAtidnas 2 tcd,knv@hicﬁaejxﬁcrf@ﬁaa& E&Qéﬁﬁaggs

of , anpoul es and straw tubes that encapsul ate cryopreserved sanp

However, t hesenchfiulafe)itdégiabiavples 20 st¥R8 & shurRRY 6F sEo?i% %e%{‘;ﬁxﬂ‘% £‘9anistei) n

di sadvant ages, and the solution has been ‘desiTted

the case of t akereig tidistoring Secfdhd & periifiones ah WIS of e ERGAPHLY egéhes a
target sanple, one of the housing rack or canister shall be taken out

fromthe cryogoesertalthugdieds of steees ard NAIsES iR h SryoftedeRbti RiveSBI R ﬁglds
ot her than the target cryopreserved sanple are exposed to an anbl ent

tenperaturg, abd-thperaaelipesedgsboh SRR M4 0 | NCrease in
tenperature. In addition, the nunber of tinmes the anpoule or straw

tube suffers danmagf0Ddicr eases. 2) The weight of the one
storing rack is several kilogranms, and therefore, it 20 becones

difficult to take [Ihedrpdpees@rvation vessdls Koy G YRRERSEIMY AL dnRPMYRESEve the
Mor eover, the housing rack or canister may fall down within the

cryopr eser vatddymtage irstbit it iapadsible @ @ opEdsetde L1600 TRYsetira Phdh M drhe
housi ng rack. In addition, the anpoule or straw tube may sink down to

the bottom ofamreelesamyishavetbestlet eapsulaR2BlopERnas sdples! CIRRvECHAKEr ed.
[0006] 253) It is inpossible to detect the preservation position of

t he housi rasipregervation 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  wvessel. Therefore, alot of samples other than the target cryopreserved sample are
exposed to an ambient temperature, and the samples suffer damage due fo 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 5o as not to be recovered.
[0006]

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



3 canister inside fromthe outside of the nopreservation vessel. In
addi tion, the sanple nmanagenent is very conplicated because a | ot of
anpoul es are stored in the one housing rack or canister. [0007] 5As
one solving the aforenentioned problens, the present applicants have.
al ready proposed the follow ng cryopreservation vessel as disclosed

i n Japanese Patent Application No. 2007-130357. The
cryopreservation vessel of the prior ingention include, as shown in
Fig. 9, a vesse| body 1 which holds a | owtenperature |iquefied gas;
a cap 3 whi cheagisissiasidefion the oplside efghesexmpicsuvatipn vdseel.v ds sadition by satiprnd
has a plurality of insertion holes 2 fornmed to pass through in a
vertical dir cR2geHnsehis ey cnprlisatediieraies 4 lohof ampirdestate standaicis the ondhonkingr e
inserted into the insertion holes 2 of the cap 3; and anpoul e storing
tools 5 whi ch2g @ eA¥fi®ed so as to be able to pass through the sheath
tubes 4, wherein a(ﬁl urality of gas perneable holes 6 are forned in
each of the sheat h[®8fes 4, and the anpoule storing tools 15 5 are
each conprjised of a support pillar and a plurality of anpoule storing
sections 77 whi ch af@ongselyng g aforementionsdproblems, Hielpresent auplicantsthaveb e
arrayed in a yertical direction of the support pillar and stores the
anpoul es. [ OC%YSTdYIPFPPPW@e(f?W}Eéﬁ@PWaBW ¥essshas|discloted imfapanese@aental
anpoul es stored._in the anPouI e 20 storing tool 5 can be taken out
fromthe crydFPUeadryNpiA3%88BI . Mreover, especially when being
stored in the anpoyl e storing sectjon at the top of the anpoul e
storing tool, the f@d"@i"?’@ﬁ? \Fpssl of s ppier inyamben iaeludeyastshamt in Figkd, iag
the other anmp nJl.e ut, m the eryopresentation vessel, and
therefore, it o°g hﬁi’ég?"’hﬁcﬁ@%‘ PP Emreragg liguefisd sas rpandswiehalgsesanan
target s le from Ufff{!}i n%e?ﬁqrraqe é}lue to increase in tenperature.
25When the arfBYtieEreFion ot ge uase! irdy 1 gnd has g shaditit of inserion kpdes 2 formed to
cryopreservatio ecessary to renmopve the cap.

vessel, it. .4 (s unn >
Therefore, t ﬁé“@%f&‘f%ﬂ%? ?%#%WEH?P (Rifuckyses qirseiion); shrathubgs & whickgref i ed
gas can be r ?&gge%qﬁto Rh%?nos%]ﬁon 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 phurality 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  storingtool 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
eryopreservation vessel, and therefore, it is possible to preveat 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



In addition, the weight of the anpoule storing tooll that stbre a
plurality of the 5 anpoules is reduced, and it is pgssible to reduce
t he operational burden during taking the anpoule storing tool into or
out of the cryopreservation vessel. Because the sanpl e managenent can
be cani ed out for each of the anpoules, it is possible to facilitate
the conplicated sanple identification managenent and to confirm

t he preservation position of the anmpoulg from outside of the
cryopreservation vessel. 10[0010] Furthernore, there are the
sheath tubes tRWIeHsHg ¢ THEBRGhE ehe Therpforgfthe qeporsignomonntef bat i on
vessel, and therefore, it ossible to prevent the sanple | oss due
to the drop of® 5ﬁﬁﬁﬁﬁ@ﬁ$4gﬁf?ﬂﬁﬂﬁﬂﬁgule storing tool into the
vessel . Nﬂ% ur even when the anpoul e drops within the
sheath tube, the a e is 15 held within the sheath t ube, and

therefore, the am%gﬁﬁg%%v\%g&%%ﬁgﬂ% ?&bﬂ%attsﬁ?e a@gﬁ%& Hqibe out

fromthe cap. [001 yopreserv Vessel of
the prior iNvephbddis e fiidiPhos Fé}{ﬁi{ ing
tool anobng a Iot of anpou %)e stgélﬁlgéfggg&s?%% éﬁﬁi&?ghg ng t g{e
pull's up it, angomdadtRgodlikiobhal aftiiyopeRaulia ve@Ng a plurality of
anpoul es stored in the anpoule storing tool by hand with vi sual

cont act For tHecapsertizespople ménhgenertuat bd daniad 10 for edch bifthe Adppales,
storing tool and anpoul e takes long tine, and there is a possibility
to confuse t héseomdeio Ecilitagrthangmplinaled sample 1®mp‘iyeﬁ°eglaMGJameld¢d cohffrmman
wor k. Accordingly, there remain points to be iinproved. 25[Patent
Document 1] APCPESEFRIeRpostien e romoafaneutsis,f the eryqpeservatipy wesel.

Publ i cati No. 20?&E¢43873 [ Pat ent Docunent 2] Japanese Unexam ned
Pat ent Appl’i cation rst Publication No. 2005-156136, [ Patent

Document 3] Furthermore, there are the sheath tubes that pass through the cap of the

cryopreservation vessel, and therefore, it is possible to prevent the sample loss due to the
drop of the ampoule fror the ampoule storing tool into the vessel.
Morgover, even when the ampoule érops within the sheath tube, the ampoule is
15 held within the sheath tube, and therefore, the ampoule can be recovered by taking the
sheath tube out from the cap.
[0011]
Howeves, in the cryopreservation vessel of the prior invention, an operator
selects the farget ampoule storing iool among a lot of ampoule storing tools with visual
20 contact, pulls up if, and akes out the target avapoule among a phirality of ampoules
stored in the ampotle storing tool by hand with visval contact.
For this reason, the identification of the ampoule storing tool and ampoule takes
long time, and there is a possibility to confuse the ampoule storing tools and ampoules
because of human work,  Accordingly, there remain poins fo be fmproved.

25 [Patent Document 1]



5Japanese Unexam ned Utility Model Application, First Publication No.
Hei 4-15911. DI SCLOSURE OF | NVENTI ON PROBLEMS TO BE SOLVED BY THE
| NVENTI ON 10[ 0012] Therekre, an object of the present
invention is to reduce the tirae required for the identification of
t he ampoul e storing tools and anpoul es and to prevent the confusion
of the anapouk storing tools and anpoul es during operation of a
cryopreservation vessel including: a vessel body which holds a
| ow-t enperature liquefied gas; a cap whikch cl oses 15 an openi ng
section of the vessel body and has a plurality of insertion holes
that are forned solapseseadpassingdRatraipplication, Fist PhllkhticdiNe 2XiSAR3873,
sheath tube inserted into the insertion holes of the cap; and anpoul e
storing tools whicRetsntdddsumedd] so as to be able to pass through the
sheat h tube, wherein the anmpoule storing tools have a plurality of
anpoul e storing selzpinesedine2Onind/MBniAPpH@HNE FifsHPuieaRn Mo\VB0EA64135, | n
order to achieve the aforenenti oned objects, t he present
invention is a cry@peddmcymtitdh devi ce including: 25a
cryopreservation vessel

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 2 cryopreservation vessel
inchiding: a vessel body which holds a low-temperature lquefied gas; a cap which closes

15  anopening section of the vessel body and has a plurality of insertion holes that are
formed so as fo 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;



6 a house which houses the cryopreservation vessel; and a handling
robot provided on the house, wherein t he cryopreservation
vessel includes a vessel body which holds a | owtenperature |iquefied
gas, a cap which closes an opening section of the vessel body 5 and
has a plurality of insertion holes fornmed to pass through in a
vertical direction, and anpoul e storing tools which are housed so as
to be able to pass through the insertiog holes of the cap, in which
t he ampoul e storing tools aredeach conprised of a support pillar and
a plurality of anposuse ghigyhouses the cryppressrvainnyrsselt andat t ached to t he
support pillar so as to be arrayed in a vertical direction of the
support pillar, arsheadlingaohehprovifelopithetionss, whstebut work hole is forned
in the cap so as to pass through in a vertical direction; t he
house is used to tHhkeyemeseyaiosyewd dclpdesagikssoldsdephiphhloldsian or
thereout, is adjacent to the opening _section of the vessel body, and
has a wor k t dpvienpeghaiiauefiod eas a cap vaichiologesgn opaging section of the vessel body
anmpoul e-put ti ng-in/out_work hole; and 15the handling robot includes a
gri pper head B§hagsipbralitne fsertion holesfommsd foesstrppghidn ¢ Bticaf direglign &d out
fromthe insertion hole, inserted into the anpoul e-putting-in/out
work hol e, stégjppaesteringdoqly whish we huped$o pyiaibe Ahdgito pas Khregh dhermsestign t he
anpoule-putting-in/out_mork hole, and inserted into the original

i nsertion holheles giths Gapin whish Hheampanls storing fteoks appashromprised ofe suppert
managemnent nug@er of a certain anpoule js input, a _bar-code reader

which 20 is Tty plroipeplk stprins sertighs Wiid: acati@eied ffhe wmppst pilfer
identification managenent nunper  of, a bar-code,attached to the

anpul e, and a?"é"btﬁtbl""g‘lfayé‘fn’&a"r"é digprtiomof theupror@ilen AR Aent of the
gri pper hgad on the hasjs of ¢ jdentification managenent, nunher of
t he bar-cﬁge POyl RutiRE- hw%’f“rggﬁ sg'onfn,eq)mﬂge{f@p FIAS IR Pash B Vel
conpares the jdentification managenment nunber fromthe input

appar atus wi t%*¥® i dentification 25 management number from the

bar - code reader. tZe l[c:(l)l(s)e,]ié1 Lsed 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-infout 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.



In the present invention, it is preferable that the cryopreservation
vessel further conprise sheath tubes inserted into the insertion

hol es of the cap, and the anpoule storing tools be housed so as to be
able to pass through the sheath tubes. 5 EFFECT OF THE | NVENTI ON

[ 0015] According to the present invention, when an
identification managenent nunber of the target anpoule is input to
the i nput apparatus, the gripper head of the handling 10 robot
operates and pulls out the anpoule storing tool that stores the
target anpoule, ingét4)s it into the anpoul e-putting-in/out work hole,
and shove it until the target anmpoule is exposed fromthe opening
edge of the anpoul B-tiaprésentgevientionyit is wefdkableahat the arydpredeamtict veps] firdlter t hi s
time, the bar-code readers nounted to the work table read the

bar - code of tdempdsesbeathaubayvimertst idtethe insertiondnles of thagapand thesmpoulpar es
the identification 15 managenent nunber fromthe bar-code readers
wi t h t he i dersidring tomlsibe housechsage foshetabla tondass thionghrtbe shiedh fubgsut  appar at us,
and output the indication in the case where the both are matched to
one anothe¥. After the confirmation of this indication, an operator
takes the target anmpoule out fromthe anpoul e storing tool. [0016]
20Therefore, it is possible tEEECERTHERINVENIONpronptly carry out
the identification of the anmpoule storing tools and anpoul es, and to
prevent the confusi®f]lof the anpoule storing tools and anpoul es.

In addition, a series of the operations such as pulling out and the
insertion of the afsouing tothe pieseyt Imvantions whemzaridentdication manpgenteat gmbgrper
head of the handling robot Thus, 25 the burden of an operator is
reduced, and oidelagnt pppapls isinpyfie de tagut apmratus, the gripper head of the handling

10 robot operates and pulls out the ampoule storing tool that stores the target ampoule,
inserts it info the ampoule-putting-infout work hole, and shove it until the target ampoule
is exposed from the opening edge of the ampoule-putting-infout 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
mafched o 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 antomatically 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  theburden of an operator is reduced, and workability is improved.



BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0017] Fig. 1 is an
entire schematic bl ock” di agram showi ng an exanple of the 5
cryopreservation apparatus of the present invention. Fig. 21is
a schematic perspective view showi ng an exanple of the
ci yopreservation vessel, which is partially cut out, in the
cryopreservation apparatus of the present invention. Fig. 3
is a schematic block diagram show ng arg exanpl e of the equipnment for
10 supplying a lowtenperature |iquefied gas to the cryopreservation
vessel in the cryopreservation apparatus of the present invention.
Fig. 4 is a schematic cross-sectional diagram show ng an exanpl e of
the cap and sheath tubes BRIERRESTGRIBHIONSGH THE DRAWANGEr at us of the
present invention. Fig. 5is a schematic explanatory
di agram showi ng arf0@¥anpl e of the anpoule 15 storing tool in the
present invention. Fig. 6 is a schematic plan view show ng The
anpoul e- put ti ng- i ffimdts wentireciematiabldck diagmn skovting aneaatploot ihe Fig.
7 is a schematic plan view showi ng an exanple of the cryopreservation
appar at us Sof crypregsrestenappiratueefitheqmeser @¥egion8 i s a schematic di agram
showi ng the state where the gripping pieces grip the handle portion
of the anpoul e st Jdiig Ads 2 sshimatin pérfpectye eswishowingaarexargple offfhey. 9 is a
schemati c perspective view showi ng an exanple of a cryopreservation
vessel , whi cleryopregstatiorenessyl, which ispartialombout,iimtpe cayopreservativnepparas off  t he
prior application. 9 DESCRIPTION OF THE REFERENCE SYMBCLS

the present inveniion.

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



[0018] 11Cryopreservarion vessel 12House 513Handling robot 14Vessel
body 15Cap 16Anpoul e storing tool 17Sheath tube 1029l nsertion hole
29aAnpoul e- putting-in/out work hole 31Support pillar 34Anpoul e
storing section 36Anpoul e 1538aWrk tabl e 42Robot body 43l nput

appar at us

9
DESCRIPTION OF THE REFERENCE SYMBOLS

[0018]
11 Cryopreservation vessel
12 House

5 13 Handling robot

14 Vessel body
15 Cap
16 Ampoule storing tool
17 Sheath fube
10 29 Insertion hole
252  Ampoule-putting-in/out work hole
31 Support pillar
34 Ampoule storing section
36 Ampoule
15 382  Work table
42 Robot body
43 Input apparatus
44 Control apparatus
46 Bar-code reader

20 58 Gripper head

BESTMODE FOR CARRYING OUT THE INVENTION
[0019]
(Cryopreservation Device)

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



“44Control apparatus 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 invention. As shown in Fig. 1, this
cryopreservation device is schematically conprised of a
cryopreservation vessel 11, a house 12 which houses the
myopreservation vessel 11 and a handling robot 13 provided on the
house 12. 5[0020] (Cryopreservafion Vesgel) As shown in Fig. 2,
the cryopreservafion vessel 11 is conprised of a vessel body 14, a
cap 15, anpoukeenSemring tools 16, and sheath tubes 17. The vessel
body 14 has a double structure forned of an inner vessel 18 and an 10
outer vessel 19 nadeshofvast Bigril bscrwpresivaden dekiee Isiséhemaitually éofnpiisedacaium
t hermal insul ating

eryopreservation vessel 11, a house 12 which houses the eryopreservation vessel 11 and a

handling robot 13 provided on the house 12.

5 [0020]
(Cryopreservation Vessel)
As shown in Fig. 2, the cryopreservation vessel 11 is comprised of a vessel body
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 2 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 thereofis

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



vessel in which a space between the inner vessel 18 and the outer
vessel 19 is vacuum [0021] A perforated plate 20 i s nounted
inthe vicinity of the bottomportion 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 | owtenperature |iquefied gas such as
i quefied nitrogen. The opening dianeter of the opening section of
the inner vessel 18 is made slightly snaller than the inner dianeter
of the body portion of the inner vessel 18, and the inner vessel 18
is formed into a s8I | ed wai stl ess pan shape. 0022] 20Further, as
shown in Fig. 3, a liquefied gas supply tube 21 for supplying or

suppl enenting a | oMereeympes @hﬂﬁffl@ﬂf‘xg-éuéwwlwg 1# pf the ertiepreseryation vesedy 14
is provided to the cryopreservation vessel 11. One end of the

li quefi ed gadldimepippedwitha fuid lovel scasor 2 seatiegp sioved Buidilevelafthe por ti on of
the house 12 and the side wall portion of the vessel body 14, to

ext end cl ose 1oWtenerast hayalicdgas anda tesperie SeRpes sorsingd teryBratpef & he
other end thereof is 25 connected to a liquefied gas supply source 23
via a flow r SGerhase i heyesssl body 14.1 Pefegiimsignals from thepprerseras, 2545 shown
in Fig. 3, the vessel body 14 of the cryopreservation vessel 11 is
equi pped wi t Hrassefie te the liguafied gas sunplysaureddds foregniepl & pejptend sypplyitipeizad @y of
the | owtenperature ki efied gas and_a tenperature sensor 25 sensing
a tenper at ur 9t UER \‘/ﬁ‘% e Inydetaperaiing liguefipd gasdp bey@gplied dnto the wesssl besiy
signals fromthese sensors 24, 25 are transmtted to the |iquefied
gas supply sdfr ce 23, to control a point of supply tinme and an anopunt
supplied of the Iaﬁgi nperature liquefied gas to be supplied into the
vessel body 14. | 10The openi ng section of the inner vessel 18

of the v R el bOdyTh]é%pén?nnggQ{oﬁ gf’ tExce gnércx)ressel 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 numnber, for example 300 to 500, of insertion holes 29 passing through
20 thecap 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 sﬂape with

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



be cl'osed so as to be openable and closable with the cap 15. As shown
in Fig. 2, the cap 15 has a col unmsr shape whose outer dianeter is
approxi mately the sane as the opening dianeter of the opening section
of the inner vessel 18. As shown in Fig. 4, the cap 15 is conprised
of di sk-shaped upper board 26 and | ower board 27, and a thermnal

insul ating 15 body 28 nmade of a thermal insulating material such as
an urethane resin foamtherebetween, to have a thickness of
approximately 200 to 300 nun, That is high in thermal insulation

per f or mance. {J02&in approximately, andAhe batige partidiibersof kathes ha pRf@ataDihté 20,
500, of insertion holes 29 passing through 20 the cap 15 inits

t hi ckness di randian oppef portica thepeof breat sodis tecbetekmedd cartlee Upperiidld sirfacd dfehec ap
15. An inner dianmeter of the insertion hole 29 is setto approximately
15 to 25 mm ¢ap0d26] The cap is configured such that the
sheath tubes 17 are inserted into all these insertion holes 29. As
shown in Fig. 4, tTHeeepedivhuppetyprtions bitthe sheatit tubds Atwitichteuch rpep 18, i 25
an outer dianmeter of 15 to 25 nmm an inner dianeter of 13 to 23 rum
and a | engt h e@mpgad of dn piges7 @6 podivnslpwerdhen abedry conmided df etalnleis stued,
portion thereof reaches the perforated plate 20, and an upper portion
thereof opensalyningealioy, ds¢hedikposed on the upper side surface of the
'‘cap 15. The respective upper portions of the sheath tubes 17,
whi ch touch the calWt¥8, are 5 conprised of resin pipes, and portions
| ower than those are conprised of stainless steel, alumnumalloy, or
the like. [0027] Further mepber of small diametgrgse perkabehwlds 3¢lara femed ingas
permeabl e holes 30 are fornmed in the respective walls of the sheath
tubes 17. 10Ah§espestiye wrkspftwsheathishen)7.f or fixi ng the sheath tube 17
to the cap 15 is integrally munted to the top portion of the sheath
tube 17, hd the f4fxA clé‘h’é‘%QtF}@WEhfgh@é@thﬁhhﬂtgw ehttadierep toncave
portion (not shown) formed in the upper edge (the upper board 26) of
the inserti orl"REREY paynisd tqthetop pprtiomof thesheathiuberld, adbaixingelravit7 to t he
cap 15, which causes the sheath tube 17 to be not pulled up at the
same time of PeASF Wél'lqﬁpngq,ggag 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
13, 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 2 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, &
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]



15 anpout e storing tool 16. T70028] (Anpoule Storing Tool) The ampoul e
storing tools 16 pass through in a novable manner in a vertical
direction in the sheath tubes 17. As shown in Fig. 5, the anpoule
storing tool 16 is 20 conprised of a support pillar 31 made of
stainless steel, alumnumalloy, or the Iike, a round-bar therna

I nsul ating section 32 provided in the upper portion of the support
pillar 31, a handle portion 33 nounted {0 the upper portion of the
thermal insulating section 32, and a plurality, for exanple eight, of
ampoul e storing seBheisopportillawki heha band shape whiese horizbiitali ondseseotidnal shapeds
vertical direction of the support pillar 31. 25[0029] 13 The
support pil | strvedtobgs ciacriapes s d e deepipecdSiiymontiddd to the ksves edipanal
shape is curved to be a circular arc shape, and a guide pipe 35 is
provi ded to ttheseaf.owkis g pipa A Istforpreyeiting Heiampopdé dharingitqné 1@ Gori Sallingrto
preventing the anpoule storing tool 16 fromfailing to be inserted

i nto the cap besuserteddmo Pa s utling up the empalesstosing togl 16owtn with v en
with the 5 anpoul e storing section 34 on the |owernost end. Note that
t he gui de %i peweye steringsectige denthe lowprmostpnd.r Nbte that the gnid® pipe 8 Hismotl
insul ating section 32 is fornmed such that its outer dianeter is

subst ant i al | yeegepratilyaemuireds t he i nner di ameter of the sheath tube 17,
and the length thereof in a vertical direction is substantially the
same as the thi cknisshermal ipsylatingiseation 87 is dempdiclothati® outhedigeger 16

[ 0030] The thermal insulating section 32 is configured such
that its int &pystpiglly hesame srtheimsy diemeter of theshgath tehed . aad the lepgthdkerdof ber

rei nforced epoxy resi,n and its peripheral portion is fornmed of a

resin foam sdthveicadipelioninsybstandalivthe smmes G thickeeshing vertival direstiomof
i nsul ati 01% the cap 15

[0030]

The thermal insulating section 32 is configured such that its interior is made of 2
synthetic resin such as a glass fiber reinforced epoxy resin and its peripheral portion is
formed of a resin fosm 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 js 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



15 perfornence. As shown<in Fig. 5, the support pillar 31 is
not |ocated 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] 20The anpoul e
storing section 34 has a bottonmed cylindrical cup shape in which one
anpoule 36, in which a sanple to be cryopreserved is encapsul ated, is
hel d and stored, and is integrally provi,ded with the side portion of
the support pillar 31. The intervals in 'the vertical direction of the
anmpoul e st or iangpodeds isolrsd4n thausdpaliztsREing febn3d. as to generate a gap of
approximately 5 to 10 mm between the top portion of the anpoule 25 36
and t he bottom porD32h of the anpoul e storing section 34 thereabove
when the 14 anpoule 36 is stored in the anpoul e storing section 34.

[ 0032] Fur tFusther, the empmizatokieg stitonidn és coafiguredriuddhdt §s angidlageeed
such that its outer dianeter is slightly smaller than the outer

di anet er of tihgightheamuititr thanshe cater digmatawt the thefh] irsulatingSechioms) aiddsl t o
the support pillar 31 such that its central axis is substantially

mat ched t & t heougtedhiorthd supparipilds 31 sveh thiatdits wadiral axisus sbstagialyaaitthed to3be

[ 0033] Further, as shown in Fig. 2, a ring-shaped gasket 37
conpri sed of cantliadiy of therfgprmeltienintidg ssaioh3Zs a sponge or rubber is
fixed to the upper end portion of the vessel body 10 14 of the
cryopreservation &3¢l 11, and when the cryopreservation vessel 11
is housed at a stated position of the house 12, the gasket 37 is
pressed agai nst t Hbuthesgpsiserymdn Big. % & ringrehapesi gasketl comerfized of aoubligningl ) .

[ 0034]

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 ig 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 fo 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



When the cryopreservation vessel X1 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 eryopreservation vessel 11 is placed
on the tray to be pushed in the inside thereof. Wen 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 t,g come into firmy contact
with the |l ower surface of the top boar& 38. 20[ 0035] As shown
in Fig. 2, a 'gdgld4mitdheqepitipe 39 is provided to pass through the

peri pheral edge of the cap 15 of the eryopreservation vessel 11, and
a gas veining val viB03d) is nounted to the upper portion of the gas
venting pipe 39. Thereby, it is possible to extract a | owtenperature
| i quefied gas vapohssheun inFig.lethe arsmpotiepytibdnotovork e 29234 evidd tf
the vessel body 14 and to be capable of maintaining the inside
pressure of tthepepkesskdgebStht oabyl5bithe atyopreseiveticnagatlilve. THH036]

As shown in Fig. 2, the one anpoul e-putting-in/out work hole 29a is
provi ded to tdxgoyepiifineiniit watl bolo29atisibe thagegh hol®such hxtheinseptipngsieny,at i on
vessel H. This 5 anpoul e-putting-in/out work hole 29a is the through
hol e such as nepsingitwerghitheaap hbindts Serimesmdissictim (inretighl drbsiot)iatoldhidhn i ts
t hi ckness direction (in a vertical direction), into which the anpoul e
storing tool thempiklestonrgtollé takenet Shre tdielshdaathibiabell7 b thethellihgrbtidtil B ¢
robot 13 is inserted. [0037] 10The inside of the inner vessel 18 of
the vessel bdesprteld is filled with a | owtenperature gas generated due
to the evaporation of some of the |owtenperature |iquefied gas as
descri bed above, dR®7 he | owtenperature gas passes through the gas
pernmeabl e hol es 30 of the sheath tube 17 to flow in the anpoule
storing tBol 16, thedsise ofthninneryesseldofthevesgbbady|ld isfilled wigh anpoul e
storing tool 16, which is brought into a frozen 15state.

Thereby, it ilSVrapeppresat gensmisd ductip the pyapepetionafsene ofthedomptrmipestiuds i n a

fromstate, to cryopreserve_them
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 eryopreserve them.
Note that the ampoules 36 to be housed in the cryopreservation vesse] 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



Not e that the anpoules 36 to be housed in the cryopreservation vessel
11 are generally prior-frozen state anpoul es. - However, the anpoul e 36
may be an anpoul e in 20 another state. [0038] Furt her,
bar - code | abel s which are recorded with information such as their
identification managenent nunbers and the |ike are pasted onto the
body portions of all the anmpoules 36 (not shown). 25Regarding the
identification managenent nunber, the fjrst identification codes 16
(for exanple, 1, 2, 3, and n) may be respectively attached to the
handl e porti offia eRinptd, 1148, -+ 280 EFhiVR rapRevdPataiHed ioiBe 188k Soribhs38 of NE

sheath tubes 17 into which the anpoule storing tools 16 afe Inserted,

the nunber of tht Repeativeambese sterifeool 16Toethe kRa@AmEs Bf into G ATROM]pBule

storing tools 16 may be set to 8, and the second identification codes

of A B, C Staing tddlstéyreisseasd, G hadbe 6f thé\anRte b ba SBRY kAR the
descending order. Then, it is possible to identify and nanage one of

the anpoul es ampotlhetothapstbals DY maybel setae 8,iahd 8 koo INRIAGANBHdUHADB! ¢ Of
for exanple "2-B". [0039] In the cryopreservation vessel 11 having

such a st rict-uraed Handyde gitachedto the eipht aifpeuld®6 adiaith@sy stferC athel§yigoused
in one cryopreservation vessel 11 as conpared with the conventi onal

technol ogy. Russtieto ideatifyerd Mot the ahpoals onihe Sasisof BeidedtPadn i N
each of the anpoule storing tools 16 is decreased, the nunber of

times of takimyagegentmoeberydfiuskespled2iHte out si de of the
cryopreservation vessel 11 at the tinme of putting-in/out works is
greatly decreased,[008%ch brings about the advantage in that the
frequency of 15 frost formations onto the anpoul es is reduced. [0040]
( House) As Isitheweryopresdrvaion dessel Hehabingiseh 4 Srictursa Biddinembassmé t h a
side of for exanple 1,000 mm in which the cryopreservation vessel 11
can be holfsedmpauies 3actrste hbsed én O cryoprésexyationdreseldh a¢ dvaipaed efith tdl ar
insertion hole is forned in the alnost center of the top board 38, so
as to be capa&pientishaligshraleayhi Fugthemsincg remimber pHanirioolss bfbetsfofed in each of
cryopreservation vessel 11 in the house 12 via the insertion hole
from t he out dheEpoule storing tools 16 is decreased, the mumber of times of taking out the
ampoules to the outside of the cryopreservation vessel 11 at the time of putting-infout
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 1] 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 eryopreservation
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 fimctions as the work table 384,



Further, a portion of the top board 38, which is in the vicinity of

t he ampoul e-putting-in/out work hole 29a of the eryopreservation
vessel 11, stretches out 25 toward the outside, and functions as the
work table 38a. 17 [0041] Moreover, as shown in Fig. 6, the work
tabl e 38a. of the house 12 is equipped with the two bar-code readers
46, 46. These bar-code readers 46 is placed in the vicinity of the
anpoul e-putting-in/out work hole 29a of,t he cryopreservation vessel
11, 5 and reads a bar-code of a bar-code |abel attached to the
anpoul e 36 of the E¥#dul e storing tools 16 inserted into the

anpoul e-putting-in/out work hole 29a. In this exanple, the bar-code
readers 46 are pl aMectosuch showatin Fipes, the glogk tafle BAQOtht houke DDisieguifped med
by the two imagi nary |ines which pass through the each bar-code
reader 46 andwitthbe tuobonitode 88derdNif, 46.t Tadse breodracadende isphaebh 6 i s not
limted to be set in twd, and may be one. 10Moreover, by open and

cl ose the doovicidity of trenmgoileypwting-islottevonit hdld®9a opths erydeseivitidnsegelds) bl e
to take the myopreservation vessel 11 therein or thereout as

descri bed abmra reaflG4Rtode lefimbhiricody 14ehatitzghed to the ampoule 26 ofthoanpouls Fig. 1
and Fig. 7, the handling robot 13 is conprised of a robot 15 body 42,
an i nput appeastaingolsd$ insenteddnto thetampdulapytingdt/og wok hold@9af rianids ekample,
which is conprised of the four pillars at four corners and the four
beans bri dgi ribe lnetedeesaderhié6 oro ploerd sudhviet thovangtefof 1l 608 3l K0dis formied byaths, | S
provided on the upper side of the house 12. This frame 45 is equi pped
Wi th the robdwo beaginayydines 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 comners 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-axis rail 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-nxis trestle 52 is a hollow cylindrical



[ 0043] 20That is, a pair of parallel X-axis rails 51, 51 is

hori zontally attached to the frame 45. The X-axis rail 51 has a
snoot h round- bar shape for exanple, 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 nounted to the X-axis rails 51,
51. This X-axis trestle 52 is a hoIIomH%yIindricaI 18 nenber, and
the X-axis rail 51 passes through the Hollow portion of the inside

t her eof , and rhdatheamidtheXtakie fiill 58 phsdesthroal®The RIS pdrSod TR Rakefedtn t he
X-axis direction. [0044] Two round-bar shaped Y-axis rails

53, 53 par al | ahd the Xeaddtresde b2rslides €o 21ib figRfbeROnds Datiddieoipect the pair
of DC-axis trestles 52, 52. One Y-axis trestle 54 that reciprocates
the pair of Y-axi 004l s 53,53 is nounted to the pair of Y-axis rails
53, 53. [0045] The Y-axis trestle 54 is conprised of a pair of
sl i ding bodi es 55, Tvifroamdebanshamad|y-axisgailsadys3paralled Rvach othg afelbed@diss aOf
sliding bodies 55, 55. 10The sliding body 55 is conprised of a hollow
cylindricdl HBocbppecathe psihef Xtawiiratlesadl) 52530pat-adstrdsdl BUHA richeochied hew
portion of the inside thereof, and the sliding body 55 slides so as
t 0 reci procatpeir bfit-gtieraits 38y 53is aionted fodhe paif bEY-e4iyraild $3e53- axi s trestle
54 as well reciprocates in the Y-axis direction. [0046] 15As shown in
Fig. 1, one Z-axi d0048]1s? 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 clBsd-dxi testle St dyromprsed oRBpairdf gidinghedics 75a8h M8 ai s
nounted so as to be novable up and down to the Z-axis rail 57.

coupling body 56 connecting the pair of sliding bodies 55, 55,

10 The sliding bedy 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 fo 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 i mounted so as to be mavable 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 pripper
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 stosing section 34 of the



As shown in Fig. 8, a paifr of gripping pieces 59, 59 for gripping the.
handl e 20_portion 33 of the anpoule storing tool 16 is provided to
the I ower surface of the gripper bead 58. The pair of gripping pieces
59, 59 is configured to conme close to or be spaced from each ot her

t hereby making it possible to grip or release the handl e portion 33.
In This exanpl e, the shape of the handle portion 33 is forned to be
rectangul ar 25 colummar. For this reasdf, the direction of the

arPoule SO Wi Re B oo ek SRR g@ﬁf}f bFEs B Byighdn e |

9
an oper at or . ERORRERS Y g‘%%%%@nggfg%é% i 80 ST 2 Gl 2 P e
out and stor %ﬁa&e@%@%‘r@ad [bg.lot%él %étaﬁ@g\@'?.nd Cf%{ﬂn?aﬁné%?ea bar shaped

| eg portion ownvar g 1% noun axis rail 57.
This |l eg portion %0 75 capabl e of noving up and down along the Z-axis
rail 57. An |nsert|on hole for the leg portion 61 is fonned in the

down a1 oﬂé:?h?z 288 O AL £ eE G o P e i SofRUFL MRl |
o ovt ded 1o He PR KpRe Brebiel E%?%*W i Eg%%&#h%%%bge'r )
pOr L1 on and il 6! et e bR RGP B0 R A0kenh0 il o0

out fromthe oryopr eservation vesse are respec ppe

the clanp 60@55{13543&5%'@&%%&&5@%&3 sﬁag %\m@éﬁez.agfsréﬁymmgson

t he anpoul e storing tool I'Ss prevente ing at t tinme of

MOV NG, o213 s JRAGRRES £ARD b0t} BfBIk the1dd BROMI R} B bilfhud hind O

into the 15 ampoul e-putting-1n Not e t In the
ease wherg “’&%196’ 1stb%{de&1f%8cEL 15Rer R Bt &Jo@%lf{g@ fu'BEsP' Ahe {I}pr!o?uénhe cap

3 in order to pull "out the anpoul e storing eg portion

61 cones dowgpd e Io%: ﬁ&ﬂﬁrofﬁl@qmﬁ&ﬂé %ﬂé’tcﬁﬂﬁgﬂé’d tL ut EZm%Q‘, x%sef'}a%ﬂ) 60

opens, so as not to interrupt the operation e grippl ng pi eces
59, 59 of theegdliiPRRhesPRAGIPSipped by the clamp 60 and the pair of gripping pieces 59, 59.

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-in/out work hole 292, 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 staring fool 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 38,

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 fool 16, the leg portion 61 shrinks above the cap 3 and the clamp 60 opens, so as

25  notto interrupt the operation of the pripping pieces 59, 59 of the gripper head 38.



20The leg portion 61 is not Fimted to the above-descri bed exanpl e,
and may be directly nmounted to the gripper head 58. Tn this case, the
shape of the"leg portion 61 is forned into a shape which is
extensi bl e and shrinkabl e. Thereby, in the case where the gri pper
head 58 conmes close to the place above the cap 3 in order to pull out
the ampoul e storing tool 16, the leg portion 61 shrinks above the cap
3 and the clanp 60 opens, so as 25 not 2go i nterrupt the operation of
the gripping pieces 59, 59 of the gripper head 58. 20 Furt her,
the clamp 60 may bRrdes e cleyp Adua kedlirdlymmantzd etheZ-peis 12il 57, Infhig hi s
case, the clanp 60 is nade novable up and down along the Z-axis rai
57. Thereby, 923 thpelewn §@isypede movahls up apdyiswn alpagthe Eaxisaniby. cThpsbytin t he
pl ace above the cap 3 in order to pull out the anpoul e storing tool
16, the cl anpheBscBirsthegrinperhsad JPcomes pase tythe pleceabpye thezapdingrdepio| 57
and. opens, so_as not to interrupt the operation of the gripping

pi eces 59, 5Puffoutthrangpoplssieringlagld 6ake clamptigpmes down tyfhe fpweped of the

above-described structure, the gripper head 58 is capable of freely
nmovi ng i n  heZ-efiyied Shandonensy @S R fsinterent thepperationye! g pEPRIAZDiRSES 809 t he
Y-axis direction, and 10 the Z-axis direction in the work space
section. For ¥fheeriprepb®ds8it is possible to pull up an arbitrary one
of the anpoule storing tools 16 housed in the cryopreservation vessel
11 and further to H8 up to an arbitrary position. Such an
operation of the head 58 .is control | ed rograminstalled

in a control appa?@bﬁ %r&bﬂ"e Fﬁ‘:’f@"ﬂé@%ﬁs gﬁgﬁapeﬁb"gﬁégisgﬁp Ple ofBgelsi ed
out 1500045, | coge 100 o, LEOELLR SEUOLL, o WM B
appar at us 13, b ABRGBEn R AR GBS G E e EREs GO s
Toves. Che. amdBATURSt G A= BBBTHE oy pk 18 et o A bt g 1
mor cover . { hePgFFpA TREGD e PHEYPENHe  ampoul o Storing tool 16
D10 e ATDOu! < R Ol e g SR BSL
anpoul e-putting. g é;%‘é%am‘é‘il&,kaﬁ 2 ?o]l%vgvz%g 0385 u %Oc]a.rried out.
15 [0049]
(Operation of Handling Robof)

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-in/out work hole 29a, and moreover, the gripper
head 58 inserts the ampoule storing teol 16 into the ampoule-putting-in/out work hole
202, and stops when the target ampoule 36 comes to the opening edge of the
ampoule-putting-in/out work hole 29a,

25 [0050]



-21 The take-out/put-in operation of the anpoule due to the robot is
carried out as follows. First, since the position of the
cryopreservati oh vessel 11 in the house 12 is slightly shifted by
taking in or out the cryopreservation vessel 11 in sonme cases, it is
5 necessary to set a reference point (an original point) of the
gri pper head 58 in each case. [0051] The reference point is
set by carrying out operations for two,jo three of the anpoule
storing tools 16, in which a specified one of the anpoul e storing
tools 16 is pul | edlThefakeovigpupinagedtion the dmpmds due frthé robuhis dagied out as
cryopreservation vessel 11, the gripping 10 pieces 59, 59 of the
gri pper head f8®wsre noved to this position, to grip the handl e
portion 33 by the gripping pieces 59, 59, and the identification
managenment nunber Tofst, sines taggsitibrofile ayoptebmvatinpveaseblisintheibngped@ist i on 34
exposed in this state is input to the control apparatus 44 to carry
out teachi ng.slighily shiffedhayi talingan poent tha aaigrseservatiomyetselrl ] issoimggases, itds t he
control apparatus 44 by use of an input apparatus 43 such as a
gr aphi ¢ panelnecesBRup sdh a referense peint (an ginal et of the sripper bead 68 ingachsrasee! |
in which arbitrary reference points (two points) are provided to the
upper surface of tlA®1tap 15 in advance with respect to the X-Y axis
directions, and the positions of the respective anpoule storing tools
16 and the positi ofhessterenre ppiakis et hrenpiog putopertionyionbrd te dueepfthehei r
positional relationships_ in the control apparatus 44 in advance. In
the case wherEpHestErmedeqolfy mydicdiaspesiied arpnd fhe smpoule seringitecds 16tihe
robot (which is visually confirnable by a laser light) is returned to
t he ref er enc@usslivatea prydetqupincd pasidign Bem the sgyopressvationsrepsell i the grnping.
However, the setting nethod is not limted these nethods. )

Not e t hatl0 wiPieges @iy theggpierbeag 53 st govedito fhis ngsjaen, i1 Einites hqpdieipastion
slight shift by nmaking the portion under the neck of the handle
portion 33 | &Hé@ﬂ%ﬂ ZHPRLRG RigCE Y PYy and tpidentifipalion panagpmen gumber of the

cryopreservation _vessel 11 i,s adjusted by a level adjuster nounted
u né eP ampoule fg or the ampoule stor?lgg section 34 g’xposcd in this statclis inpnut to the control

apparatus 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 rabot (which is visually confirmable by a laser
light) is returned to the reference points by fine-tuned driving, to metmorize 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 eryopreservation vessel 11 is adjusted by a level adjuster mounted under



22" foot of the vessel 11, which makes it possible to ffatch the
position of the gripping pieces 59, 59 to the position of the handl e
portion 33. [0052] Hereinafter, the operations in this enbodi nent
will be described. 5Wen an identification managenent nunber of an
anpoul e to be brought out is input to the input apparatus 43, the
control apparatus 44 executes the aforenenti oned program the gripper
head 58 of the handling robot pulls ouﬂ2the target anpoule storing

tool 16 from n.ves e r.tlon of t he
anmpoul e st orlfﬁt’g"f’g’ﬁe ?%?féﬂhﬁcgr“tfgﬁ tgess?tﬁ%to tﬁ%ie RpoRIFES
storing tool t hi s..st LS aned p to 10 the p05|t|on

i mredi ately g%b#e m%@ogtﬁoﬁmgﬁbghﬁﬂﬂoﬁlﬁ’ '/ out work hole 29a. [0053]
Next, the anpoul enl;ﬁbﬁgl ng tool 16 is inserted into the

anpoul e-putting-i wor k hoI e 29; and when a tar get anpoul e 36

anong the plurali t%er&ﬂaf@%% g%ft%?%%n ttégt a ?g gﬂ toring tool 16

descends down to the opem ng arrpo 'ing-l n/ out

work hol e 29; the Wﬂéneintt ?tﬁﬁé%&oztx{ﬂﬁm g 30%8‘{{1{,]?%“{3?0 [?jf%gé out is

stolpped gt this tine, f orlhng
o bar - code %%&éﬂﬁtﬁﬁpﬂﬁmﬁa‘%ﬂ ol 5*@‘5%%% %%ﬁgesghrtp%ﬁrm@n%gﬂedt ’
apparat us 2%%83%83&&}% 18 SRR APREK ot e b P

I dentificatiq E'g gy e G f EE?%OBnIvJs&mIt ﬁ@]o%f%o% ﬁé;tﬁ%étﬁ'lnﬁf'o Is

conpared wt h t n nannagerrent
SRR A e as el  del i, 6 et g
| ndi cat edyhy efobiieh FidtfatelyHBbve i andBut BltfiHhR: Q&fﬁ&& oo the like.

{0053}

Next, the ampoule storing tool 16 is inserted into the ampoule-putting-infout
work hole 292, 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 ampole 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,



The operator confuras this indication, and then takes out the target
anpoule fromthe anp mle storing tool 16. [0055] Next, when the -

"t ake-out/put-in conpletion button" of the input apparatus 43 is 5
pressed, the gripper head 58 pulls out the anmpoule storing tool 16
fromthe anpoul e-putting-in/out work hole 29; and inserts it into the
original position (where it was) of the cryopreservation vessel 11.
Then, the putting.out work is term nat egl. Note that, when the
anpoul e storing tool 16 is inserted into the original position of the
cryopreservati on &g gpsratariopfms fisdndieation, sudbtherakes out the target ampoule
anmpoul e-putti ng-in/out. work hole 10 29a, these insertions can be
snmoot her by flemiergnope sioregieel 16f the | ower portion of the thermal

i nsul ating section 32 of the anpoule storing tool 16 and the | ower
portion of the guil5hi pe 35 into tapered shapes so as to becone

t hi nner than the respectivenbody portions (not shown). [0056] 15Wen
an anpoul e i s st ofEyhvhen the tekesvipd-insqompletien kugen” of the inpyt appEalypddds way
as talcing-out of an ampoule, the target anp oule storing tool 16 is
pul | ed upfr @W%@W%W@aﬂﬁ%thvme%sw l§dromierted into

t he anpoul e-putting-in/out work hole 29a, and the enpty anpoul e,
storing sect REROUPRHEei/out vogk kpls 29 cand insgtgdignto the original posifion (vhera it
state, the operaggé nanuall% stores the anmpoule 36 into the enpty 20
anpoul e st or 'Y 5 Be cryeRressryationigsssh 11, Then, the putngout work Is termdnaledy - code
readers 46, 46 re t he bar-code attached_ to the anppoule, the .

i dentification ma when diesEipoyle stering iaghyl ¢ §s angerted ntgyihe piging! gpsition
apparat us -44 ?ﬁd conpar ed mﬁtg Ehe iden1i2£cation managenent . nunber
input to the® bﬂ?@%%&ﬁﬁ&?d@ﬁ g1 grinsegfpdyiniothe ampeylepythmgia/ophwerk Aple o

not the tl%r g%a, %gpe%sler%oxixsscag Ibg grr?o%ﬂxier yt or?njzgga g %peggp g loezer 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 becore thinmer 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 amponle storing section 34 1o 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 itis confirmed whether or not the target ampoule is stored in the target ampoule



24 storing section 34. Wien the operator knows the fact confirned by
an indication as descri bed above, the operator presses the )
"t ake-out/put-in conpletion button" of the input apparatus 44. [0058]
5' Then, the gripper head 58 of the robot pulls out the anpoul e
storing tool 16 fromthe anpoul e-putting-in/out work hole 29a, and
inserts it into the original position of the cryopreservati on vessel
11. Then, the putting-in work is term géted, and the gripper head 58
returns to the waiting position. [0059] 10According to the |,

af or enent i onéH“%%F%?Pi%én, Whea thegpe rmﬁiﬂepefﬁcéam%ﬁa% by e mgHEan a8

,storing tool 16.i xposed to the atnpsphere and fraost is adhered to
the ampoul o SFSHgbREdRe %r%ar#%&%m@tww&%b%%r%@? W | e
t he ampoul e storing tool 16 is conpletely taken out fromthe

i nsertion hoPRPBPSEE the cryopreservation vessel 11, and

subsequently, i nsiﬁ‘if?f into the anpoul e-putting-in/out work hole 29a.
15However, the op on between taking the anpoule storing tool 16

ampoul - pult i ng- | B R PRer W 38 Sk Lo A e o ylor R nLi o

For t he. expodthiePPae PHPERRBLTRE P fe. S B ik (i pebrlobeimgeli | on
e very | ew BPHEREREOR IR Tho sy GtthPeoh woikis SR 43 S0PEad. by
LeelT i5 i miPRORR e N ERPRERLS r eadi ng i< posel bl o, [0061]

[0059]

10 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.

15 However, the operation between taking the ampoule storing tool 16 out from the
insertion hole 29 and the insertion into the ampoule-putting-infout 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 oceur.

20 f0060]

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 readabilify of the bar-cade reader
46 itselfis improved. Thus, the precise reading is possible,

{00617

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



25In this énmbodi ment, as described above, the bar-code attached to
the ampoule 36 25 is certginly and unm stakably read by the bar-code
readers 46, 46. Therefore, it is possible to precisely confirmthat

t he anmpoul e taken out fromthe anpoule storing tool 16 or stored in

t he anmpoule storing tool 16 is the target one, which nmakes it

possi ble to prevent confitsion of anpoul es. 5Further, a significant
part of the anmpoule putting-in/out worR in particular, a work for

igﬁﬁi;feii N e T B L AR e e R
Soction 3 1 Ape CpaleR Rt Thesh FRB0ER L B ARG IRI 40

anpoul e exi st j f o ' ' ' ' | ecause a
area part ot Hiigt f debotigfinlod s SARabdoft, R L RoBicio

eryopr eservat| refore, the frequency of applying

wast ef ul hea%kﬁﬁﬁ%ﬁ§E§%BOU'%ﬁ?§ reduced. [0063] 15Further, in the

apparat ueti S cont HouEa SRR paforil ApBRTHl dur b Y IRRER L O
ot 20m i o (R BRERE it AR BB LR By bt

cryopreservat,j ssel 11 is large-sized, it is inportant in terns
bh 81‘03%1% Y

of workability t ace the anpoul e-putting-in/out work hole 29a 20
in the vicinity of[m%g] operator. [0064]

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 becruse a great paxt of the
ampoule storing tool 16 is located in the cryopreservation vesse] 11,  Therefore, the
frequency of applying wasteful heat to the ampoule is reduced,

[0063]

15 Further, in the actual cryopreservation operation of a sarple, 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-infout work hole 29a is in the
vicinity of an operator.  In particular, when the cryopreservation vessel 11 is large-sized,
it is ¥mportant in terms of workability to place the ampoule-putting-infout work hole 29a

20 inthe 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 2
room such as a Iaboratory.  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,



=

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 roomsuch as a |aboratory. Even in
such case, when the work table 38a, i.e. the 25

anpoul e-putting-in/out work hole 29a is placed on the near side of an
operator, 26 workability is good, the cryopreservation devices can
be arrayed without spacing, and the sm&@bl installation space is

required. | NDUSTRL.ALAPPLI 31LI TY 5[ Q065 According to t
et v R R518 el (e SoistsdrVerth 30 oan by e et e gt B
sanpl es for I Lod and stably in respective research
institutes a%ﬁlaﬂrre |ca§{°h| ag?llsfe&'tufe s in the bionedical field, nedical

field, pharmaceutical field, and livestock field. 10 27 (54)
CRYOPRESERVATI ON DBVI CE (57) [Cains] [Caimill

INDUSTRIAL APPLICABILITY
5 [0C65]

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

10



A cryopreservation device conprising: ; 5a cryopreservation vessel; a
house whi ch houses "t he cryopreservati on vessel; and a handl i ng robot
provi ded on the house, wherein the cryopreservati on vessel
conprises a vessel body which holds a | owtenperature |iquefied gas,
a cap which closes an opening section of the vessel body 10 and has a
plurality of insertion holes forned tozﬁass t hough in a verti cal

di rection, i whi ch are housed so as to be
able to pas3g5ﬁgﬁgﬂﬂ#ﬁﬁﬁyﬁggﬁﬁg%ﬁﬁﬁﬁIes of the cap, in which the
anpoul e storgﬁ %ﬁgﬁs are each conprised of a support pillar and a
plurality of gs storing sections which are attached to the
support pillar.so as to be arrayed in a vertical direction of the
support piII@g, g%d an 15 anpoul e-putting-in/out work hole is forned
in the cap so as ' . yertical direction; t he
house i s used to'%8?§&%%€k§§§%%$%?%?@%%?on vessel therein or

thereout . i s adj ning section of the vessel body, and
has a V\Dfﬁ( t abl ea{)&%m%f Etﬂ:%vgﬁg vicinity of the

anpoul e- put ti ng- lpﬁ ﬂ@%ﬁmggﬁﬁm gsggﬁggwgﬁmq5ang robot conprises

a gripper head by e certain anmpoul e storing tool is pul l ed

out fromthe i nsedﬁa&lgﬁlaé} mk,ﬁg@{)ﬁfgghdugg Qnidg anmpoul e-putting-in/out

wor k hol e, stoppe pre eterm ned position, pulled out fromthe

anpoul e-put ti ng-i gl gty r&%ﬁ)ﬁame%elc%&gnseeﬁeéskﬁﬂodﬁlﬁcﬂﬂmserI gi nal
insertion hole, an |nput apparatus in which an identification mans

gement NUMb Qg Qdmr684 figiel ?Whﬁh 1884l kn opRni D sddfid oY Hiberesselbdy
which is provided on the wor tab e of the house and reads an 28

i denti fi gat i QRLIRANGENTR bF inSttRekle forBedia bass Geldph i Akt diectiongand
anpoul e, and a control apparatus which controls a noverment of the
gri pper heacdn@ult keriRa®bls wafch kiadonsde sy isfis bedbledopamthagerininsatinber  of
t he bar-code of the certain anmpoule fromthe input apparatus and
compar es t heholed efithé &dpsatwhich theaagakebiingtonl e ebshanmpiised pfpmpport
apparatus 5 with the identification managenent nunber fromthe

bar - code r eagiit and (Gblaatity 2F ampoule storing sections which are attached to the support pillar

so as to be arrayed in a vertical divection of the support pillar, and an

15  ampoule-putting-infout 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

20 the handling robot comprises 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 ont from the
ampoule-putting-infout 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

25  bar-code reader which is provided on the work table of the hounse and reads an



The cryopreservation device according to claim1, wherein t he
cryopreservation_vessel further conprises sheath tubes inserted into”
the insertion holes of the cap, and 10t he anpoul e storing tools are
housed so as to be able to pass through the sheath tubes.

28.
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 mumber of the bar-code of the certain ampoule from the input
apparatus and compares the identification management nimber from the input apparatus
5  with the identification management number from the bar-code reader.

[Claim 2]

The eryopreservation device according to claim 1, wherein

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

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

tubes.



