5Cryogeni ¢ container Field of the invention The invention relates to
a cryogenic container that is 10 suitable in particular for storing
and/or transporting a nmedium The cryogenic container is in
particular suitable for storing and/or transporting a biochem cal
and/ or medi cal product. The invention further relates to a secondary
container, for use in a cryogenic 15 container according to the
invention, and to a preparation device for storage of a nmedium The
invention further relates to a nethod for storing and/or transporting
a nmedium in particular once again a biochem cal product. Such

devi ces and nethods can be 20 used in particular in the production
and/ or supply of pharnmaceutical, _and/ or diqggostic products which are

general 1y in liquid form parti ct¥ 29Ty -4t 706 Pehper ature, but which
are generally frozen for storage and/or transport. 25 Prior art In

the productiQn and/or..sunply. of; Jedia, in particular media with
active subs%aﬁees—ggf—giagﬁe§¥resﬂand/or 30 nedical therapy, i.e. in
particul ar medi cal products and/or pharmaceuticals, suitable handling

of the medi LY eSaRtS Aot ef?ﬂé\?éé egaly! ﬁf&gﬁogarma‘rwn@@ﬁér tRathes

phar maceuti cal production of, tor exanple,” blotechnical materials,
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vessel s, al g0 neHeufed tReascEf¥§enic container is in particular
suitable for storing and/or transporting a biochemical
and/or medical product. The invention further relates
to a secondary container, for use 1in a cryogenic
15 container according to the invention, and to a
preparation device for storage of a medium. The
invention further relates to a method £for storing
and/or transporting a medium, in particular conce again
a biochemical product. Such devices and methods can be
20 used in particular in the production and/or supply of
pharmaceutical and/or diagnostic products which are
generally in liquid form particularly at room
temperature, but which are generally frozen for storage
and/or transport.
25

Prior art

In the production and/or supply of media, in particular
media with active substances for diagnostics and/or
30 medical therapy, i.e. in particular medical products
and/or pharmaceuticals, suitable handling of the media
presents a technical challenge. In many cases, in the
pharmaceutical production of, for example, biotechnical
materials, the media are frozen for storage and/or
35 transport. Cryogenic vessels, also referred to as cryo
vessels, are generally used for the freezing and
subsequent thawing. These cryogenic containers are
generally solid containers made of stainless steel and

having a double casing. The product in the containers



vessels, are generally used for the freezing and subsequent thaw ng.
These cryogenic containers are generally solid containers nade of
stai nl ess steel and having a doubl e casing. The product in the
containers - 2 - is frozen and/or thawedl via a silicone oil circuit.
However, the demands in respect of the sterility of cryogenic
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coupling poin e silitcone ol is suppli he silicone oi
circuit.>ln addition, large storage surfaces are required, which
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necessitate that the cryogenic containers are operated
in circulation, which entails enormous outlay in terms
of transport and storage. In particular, the cryogenic
20 containers, which have a considerable weight (in some
cases several hundred kilograms), and which have a
large wvolume of 1in some cases several cubic meters,

have to be kept in storage and transported.

25 In addition to these reusable cryogenic containers,
devices are also known from the prior art in which the
medium is dintroduced into a disposable bag and frozen
in the latter. US 7,104,074 B2 and EP 1 441 585 Bl, for
example, disclose containers for freezing, storing and

30 thawing biopharmaceutical materials, which containers
can be received in a supporting frame. In these film
containers, the biopharmaceutical material is frozen by
means of coentact heat transfer to a heat transfer
surfeace.

35
A disadvantage of this prior art, however, 1s that
containers of this kind have to be designed with

comparatively thin walls in order to permit rapid



A di sadvantage of this prior art, however, is that containers of this
ki nd have to be designed with conparatively thin walls in order to
permt rapid freezing of the biopharnmaceutical materials w thout
phase separation. At the sane time, howe¥er, containers of this kind
with thin walls are extrenely sensitive to nmechani cal damage, and
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usi ng the describedndexiees. a-ﬁhed@j‘é}f@ o8S t%%ggﬁ%%é%&ssh%@ntlon to
enmbodi nent s of t he met hod, reference can to the describ

embodi ment s T6Ket HRVELRRES, §Ndcx‘?ﬁcea%r3§§th§§5 fO8nceptr bt 9t B/ 0T
present1s nvmn@pdx&ﬁr@atma@dmdmrmmchr azeN &gl dran thayes bﬂ anbeat

exchanger i.ch can preferabl y be conpl etgly disposed of after e
rocess. it i aReomeitodt e pReBeREty Vit it T iary  Hhe

dev1ces and methods are iniended to simplify the
logistics of storing and/or transporting the media and
yet still satisfy the requirements of sterility and
20 safety that are normally imposed in the pharmaceutical

production of biotechnical materials.

Disclosure of the invention

25 This object is achieved by devices and methods having
the features of the independent c¢laims. Advantageous
developments of the invention, which can be realized
individually or in combination, are set forth in the
dependent claims. Devices are proposed, and also

30 methods that can be carried out in particular using
the described devices. Therefore, as regards possible
embodiments of the method, reference can be made to the

described embodiments of the devices, and vice versa.

35 A concept of the present invention is that a medium is
frozen and/or thawed in a heat exchanger, which can
preferably be completely disposed of after the process.

It is also a concept of the present invention to



- 4 - preferably replace known heat exchange nedia, such as silicone
oil, by Iess expensive heat exchange nmedia, for exanple liquid
nltrogen as heat transfer medium 5 Therefore, a cryogenic container
is proposed for storing and/or transportiny a medium in particular a
bi ochem cal and/or nedical product. As has been described above, the
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inthe art can in particular be a medium that has to meet strict
demands in terms of purity and/or sterility. The medium

15 wused 1is preferably in the form of biotechnical
materials and/or of media comprising such biotechnical

materials. However, it is also possible in principle to

use other types of media, in particular media that are

fluid at room temperature, for example liguid and/or

20 possibly also gaseous media.

In the context of the present invention, the term
“container” is repeatedly used. This term is therefore
already part, for example, of the term “cryogenic
25 container”. Moreover, as is explained in detail below,
the cryogenic container comprises at least one primary
container and at least one secondary container, i.e.
also specific forms of containers. In the context of
the present invention, a container, as will be
30 immediately appreciated by a person skilled in the art
and as is the case in everyday language, 1s understood
generally as a device which, on the inside, has at
least one 1interior or cavity (both terms are used
basically as synonyms in the text below). The interior
35 can in particular serve the purpose of ensuring that
the optional content of the container, received in the
interior, is completely or partially separated from its

environment. For this purpose, the container can in



and as is the case in everyday | anguage, is understood generally as a
device which, on the inside, has at |east one interior or cavity
(both ternms are used basically as synonyms in the text below). The
interior 35 can in particular serve the %UTpose of ensuring that the
optional content of the container, received in the interior, is
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A container differs to this extent from, for example, a
simple suspension or a framework from which the content
can easily fall out for lack of being enclosed. 1In
particular, a container thus differs from a support
20 frame as described, for example, in the abovementioned
Us 7,104,074 B2 and EP 1 441 585 Bl. Such support
frames have no interior that is surrounded by a
container wall and that performs the stated functions
of shielding from the environment and of mechanical

25 stabilization.

In the context of the present invention, a cryogenic
container 1s generally to be understoed as a container
which 1is designed such that articles such as liquids

30 and/or solids can be stored in the interior therecof at
low temperatures, 1in particular at temperatures of
below 0°C.

The cryogenic container comprises at least one primary
35 container, which has at least one flexible film bag. A
flexible film bag 1s to be understood as a device
having at least one interior that receives the medium

and that is preferably substantially closed. For



25 stabilization. In the context of the present invention, a
cryogenic container is generally to be understood as a contai ner

whi ch is designed such that articles such as |iquids 30 and/or solids
can be stored in the interior thereof at®low tenperatures, in
particul ar at tenperatures of below OC. The cryogeni c contai ner

conprises atedf@ste Onens i FRIN Bdg COAhabBeHesWgheh Bas aatrel@asiguare
flexible filmbag. Aflexible filmbag is to be understood as a

devi ce haviré?%ﬂghﬁﬂﬂﬂ: one interior that receives the medi umand that
is preferably substantially closed. For - 6 - exanple, this film bag
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flexibility can also preferably be present at lower
temperatures, for example at temperatures down to 5°C,
preferably 0°C, and particularly preferably at still
lower temperatures, for example down to -10°C, or even

15 at temperatures lower than this, for example -20°C.

Flexibility of the film bag is to be understocd as a
flexibility property of the film bag that applies to
the entire film bag or only to parts of this film bag,

20 for example film walls of this film bag, and in which
these flexible parts can undergo plastic or elastic
deformation under the effect of a force. For example,
this force can be a volume expansion of the actual
medium that has been introduced into the inner space of

25 the film bag, such that the walls of the flexible film
bag deform.

The primary container is preferably designed at least
partially as a disposable film bag. For example,
30 standardized film bags as are customary in the area of
biotechnology and medicine can be used for this
purpose. Film bags of this kxind can, for example, be
made entirely or partially of plastic and can comprise
one or more connectors, for example connectors for
35 attachment of one or more tube connections. Examples

are given in detail below.



15 at tenperatures lower than this, for exanple -20C. Flexibility of
the filmbag is to be understood as a flexibility property of the
filmbag that applies to the entire filmbag or only to parts of this
filmbag, 20 for exanple filmwalls of"this filmbag, and in which
these flexible parts can undergo plastic or elastic deformation under
the effect ?Ifhe'i fmﬁﬂallézoflﬂxalﬂ&belstBe§t@ﬁéaet@alﬂgbé1&eV(t|h'érfﬁlﬁdium
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| east partially as a disposable filmbag. For exanple, 30

standardi zed fil mbags as are customary in the area of biotechnol ogy
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The secondary container has at least one preferably at

25 least partially flexible outer sleeve, that 1s to say
an outer sleeve that can preferably undergo plastic or
elastic deformation under the effect of a force. As
regards the term flexibility, reference can be made
generally to the above description of the term. The

30 expression “at least partially flexible” is generally
to be understood as a property of a body in which the
latter is either completely flexible, i.e. flexible in
all areas, or 1in which the body has at least one
portion or area that is flexible and at 1least one

35 further area or portion in which the body i1s not
flexible.



30 expression "at least partially flexible" is generally to be
understood as a property of a body in which the latter is either

conpletely flexible, i.e. flexible in all areas, or in which the body
has at | east one portion or area that Ts8ftexible and at |east one 35
further area or portion in which the body is not flexible. - 8 - The
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In particular, 1in order to completely or partially
avoid such contact between the primary container and
the outer sleeve, at least one spacer element can also
20 be introduced intce the heat exchanger space. This
spacer element can be designed such that the fiuid heat
exchange medium can flow through it, and 1t can be
configured to maintain a spacing between the outer

sleeve and the film bag of the primary container.

25
The spacer element should preferably also be completely
or partially flexible. Moreover, the spacer element
should allow the fluid heat exchange medium to fill
and/or flow through the heat exchanger space as
30 uniformly and as completely as ©possible. It 1is

preferable if the spacer element 1is made completely or
partially of a plastic and has a plurality of channels
and/or interstices through which the fluid heat
exchange medium can flow. Alternatively or in addition
35 to a plastic, however, other materials that have the
above-mentioned properties are also possible in
principle. For example, it is possible to use fillers

between which, in the filled state, interstices are



and/ or flow through the heat exchanger space as 30 uniformy and as
conpletely as possible. It is preferable if the spacer elenent is
made conpletely or partially of a plastic and has a plurality of
channel s and/or interstices through which the fluid heat exchange
medium can flow. Alternatively or in addition 35 to a plastic,
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ed, for gal

whi ch t he honeyconbs are 1'nt erconnec exanpl e’ once aga
honeyconb 5 sstrugituness hade of pllasttis. Véaibuss conhfganaatonssaege
possi bl e. Thg auter. sl eeve of the secondary container can be designed
I n various ways. For exanple, it can conprise

The outer sleeve of the secondary container can be
designed in wvarious ways. For example, it can comprise
10 a metal film and/or at least one film coated with a
metallic material, in particular aluminum, for example
a plastic film and/or paper film. A laminate £film can

alsc be used for example.

15 The cryogenic container can be designed such that the
primary container is introduced directly into the
secondary container with the outer sleeve and, if
appropriate, with the spacer element. The gap between
the primary container, for example the flexible film

20 bag of the primary container, and the outer sleeve can
then be filled with, or have flow through it, the at
least one heat exchange medium, for example in order to
ensure a freezing or thawing process as described in
detail below. For example, the heat exchanger space can

25 Dbe filled directly with a gaseous heat exchange medium,

for example a liquid gas, 1in particular nitrogen.

Alternatively or 1in addition, however, the secondary
container can also have a more complex design. For
30 example, the secondary container can furthermore have
at least one inner sleeve, which faces the primary
container and is preferably at least partially
flexible. In turn, this inner sleeve can, for example,
be made completely or partially of a plastic. The inner
35 sleeve, like the outer sleeve too, 1is preferably
substantially imperviocus with respect to the fluid heat
exchange medium. Generally, the inner sleeve can have

at least one film material, which can be present in



10 a netal filmand/or at |east one filmcoated with a netallic
material, in particular alumnum for exanple a plastic film and/or

paper film A lamnate filmcan also be used for exanple.

15 The

cryogeni ¢ contai ner can be designed sacROthat the primary container
is introduced directly into the secondary container with the outer

sl eeve and, ddataRprepr ualeatWd hedhe. spagemielzeee it rddegapi betaneen
the primary contﬁiner, for exanple the flexible film 20 bag of the

pri mary contff

,l%ﬂmithe outer sleeve can then be filled wth, or

have flow through it, the at |east one heat exchange nedium for
exanple in

in detail b
filled dbrecily Wilthda hpsleogxcheageexnhange mediaived oinextnpl éeat

l'iquid gas1éﬁEHEH@i&Ul§ﬁaBEFr%ﬂﬁﬂ%nALtE%BﬁlﬁgelXh%%ub% addiLiofent

however

For 30 exanfi*hanyssedhidsy

, th

one inner s
at | east pa
exanpl e, be
sl eeve, 10i keldte pat grassHesveutder ironumadf ecatnd it Sast ardthi ad | yiquid

| mper vi ous_willy J.espectolo e dd ui g heal «axehanoe, mediury Geoer alily,

the i nner sleeve ca

pr esent

in

15

20

25

30

35

| east. _ g
OgeT LoFDRULE AfAsRIn ol LNRPhNg-BLACERs, S, destrihe

ow. exanple, exchangér space can

e secondary contai ner can al avée a nore canpl ex design
déhtSai AE2 tc a® HeEr mBYeEl INaV e CAT | dlst

leame.cuttich daacesnd heoprinary cent atner @sdlbwipgef exakly
rtially flexible. In tfrn this.inner sleeve can
Thede 0

f .
SERS G BHIITUT YOOt a bl GaF; Al Fire 3 nABALYE

ave at” Teast one‘filmmnatérial,
particular nitrogen, particularly preferably liquid

nitrogen. The use of liquid nitrogen in particular is
particularly inexpensive and can allow simple and
inexpensive freezing of the medium. It has been found
in tests that commercially available film bags, for
example the bags described above, which are generally
also available as disposable materials, withstand the

temperatures of the liquid nitrogen.

Particularly when the abovementioned inner sleeve is
used, the secondary container can be designed at least
partially as a flexible and at least two-walled
receiving bag. A receiving bag is to be understood as a
bag that has an interior and at least one opening for
introduction of the ©primary container into the
intericor. The receiving bag can have two or meore walls.
These walls comprise the at least one outer sleeve and
also at least one preferably at least partially
flexible inner sleeve facing the film bag, for example
according to the above description. The two-walled
receiving bag furthermore comprises at least one heat
exchanger space arranged between the outer sleeve and
the inner sleeve, for example according to the above
description. The at least cne spacer element according
to the above description can in turn be optionally

introduced into this heat exchanger space.



- 10 - coated or uncoated form A lam nate structure is also

possi bl e. The cryogenic container can furthermore have at |east 5 one
fluid heat exchange nediumreceived in the heat exchanger space

and/ or flowi ng through the heat exchangét space. This heat exchange
medi um can in particular be one or nore of the foll ow ng heat

exchange neditgs awidid CHledid | shdasHd - Enreiedlwed) that i be
gaseous under nornal ,conditi ons% in a Ilg ;Ld and/ or gaseous stat?1
t

particul ar VTR FYE FHHartiehl 47 AFt 1688h, °P&r £FERK arfy SUc
preferably lwaui dthatr oger. THemmtuseenfhingard miphregenis n part ilewlsar

i i cul |1
'3 oar i oUl afly.dpaeriy ve, andcanall evCsLapL e, 909, 18 I expeesi s
avai | abl & fitlan bagsindeagrsmashphe tdiﬂe bhgd ededer $ Weslt ambia] L whinekliare

general l'y al:s Q%r?éfaéi@élhﬁe agsi h SPosgble pat ‘éﬁéahéat"\’e%ﬁ%ﬁef@ Hé%lum,
tenperatures o whe

q@iﬁ, nitrogen. 20 Particul arl

abovenent i orfdtfh et stekyeheat u%éﬂha‘ﬂﬂ% B dHBaFR a8kt é‘lcﬁélde@§ﬁlt}é’
desi gned aL dee:azint)@r thal |l§f’l§&3§fl@)ﬂ | &xi bhe giéd:ea_ivﬂr@a%ag \é\gn&é@bke%et
receiving ba ecejving bag.is to understo as a a at
has an interd %& lé{?d th?eaﬁec%ﬂrgl&gem for? ?s:nt ﬁ&ﬁf?ﬂl oh°b gﬁ‘glnq
pri mar ylgontcaimesntinima lt hetonagel greribus refeilvi hg Ragyeans ha\Fa:Lu:\My
or nore vvaII The t outer sleeve and

all 1%%%’%61 GRS the, e aﬁ%%@o%feq. . !

al so at Ieast “one |y at ledst parti exi bl e i nner
sl eeve facing the f| | m bag, for exanple accordl ng to the above

descri ption.rhtherbwaspahhed,decehv nﬁuﬁﬂgefﬂéiélerﬁwee §OMIIdS8s dhe
| east one heat. exchanger “space_arranged between the outer sl eeve and

the inner sl¥evedeor WEHRT e %&or%ﬁ%g £33t he®X6BFRISS BELLHMpt i A,
The at 1pastpaonespacer etigenteaedeidigng kia)gtheaﬁbomv@escal priest

can in turn be op t.i onal i ntroduced int LS heat exch space.
The outer oI QOVERT s HeY BTy S et b B2t e e oRREEFBHOE o PaZeRe:
ot her in at fleeasielone s eaf ‘aheslmseantaemlyam@atmeﬁeuﬂneandepchéagebly

space is at Jieasi.supst anbi aldy, &l&seéogﬁéct&'b“%“ ?éﬁ%f&ﬁf&f‘ otLf

is 5 to be understood as an at east Substanti al |
cl osure wit FAESFEST t@Otzﬁéeheaifoéxcﬁ%@‘éahed?@mt]"SEUCIhetaﬁat eﬁ‘ﬁi@nﬁ@at

exchanggp megiddmMmeannohe agGidant abhiecgebri HrRi t BRel NHRIdH ebnhBetor
recei ving bag and/ Oh ge out5| t he recel VI n ba , a\;é | east pot
during 10 c&ifent oRl rl%?fén%cf 9d ¢ t&b%r e PEFABAAN

| eakages, hewevxer,, aan beai;’ol eyred edhahhelr eckirwugy bagican the heat
furthernnreé%@ﬂ%ﬁgélﬁ%@%uﬁngan flow is to be formed in the heat
exchanger space between the first connector and the

25 second connector. This channel can be flat and broad

and can also be branched or designed with a plurality

cf channeis. This channel 1is preferably designed in

such a way that, in the area where the receiving bag

surrounds the primary container, the channel is

30 complete, such that uniform temperature control of the

primary bag is possible.

The secondary container can furthermore have at least
one element controlling and/or regulating a filling
35 level of the heat exchange medium in the heat exchanger
space. For example, this element can comprise a sensor
and/or a valve. For example, a float valve can be

provided, which limits a filling level of the heat



delivery device for the heat exchange nedium In 15 particular, the
recei ving bag can have a first connector, in particular at |east one
connector nozzle, for delivery of the heat exchange nedi um and
preferably at |east one second connectof?Z in particular a connector
nozzl e, for renoval of the heat exchange 20 nedium The first
connect or angkdiingecosdi @aNNACtae At Gshendhdi di gphty eennegtetst o

t he heat exc, er_s t Ie st one channel through which the heat
exchange nedﬂhﬁg% ‘£$%HF¥£ " forned in the heat exchanger space
bet ween the first connector and the 25 second connector. This channel
can be flat an nd_c ﬁﬂfh§ [ d

plurality of cﬁaggefgogTﬁls%@ﬁaﬁhgfgﬁgp re er§B$£ eglgﬁgdsgkggu

way thaty irfaieigran viles ecxraertei V@h’gab@@rsQﬁﬁoﬁﬁ@i‘,h?ﬁé@gﬁl @me

contai ner, the ﬁaageeloﬂes §19b§9£ﬁ£’£§£§1 Sléﬁ%e%@@on‘é’l‘lfyoré’&aﬁlgi@e'b%tt‘é&e
control of the primary bag is possib e. The secondary contai ner can

f urt her nor e IV e easie o FEPEISEPER] cOM %?%W??Bba%hﬂlSﬁmﬁéﬁ&PQFﬁﬁg a
filling 35 lsavglleof the theabeexghange dmdi U@ i4 bhepbeal, exghangen,

under the normal loads that arise during transport, for
10 example under the inherent weight and/or the weight of
the contents, there is no appreciable deformation of
the outer container. The outer container is to be
designed to receive the at least one secondary
container, with the at least one primary container
15 received therein, and to shield them against external
mechanical action. Shielding is to be understood as a
property by which external forces normally arising
during transpert cannot cause damage to the secondary
container and/or the primary container. For example,
20 the outer container can be made completely or partially

from a stiff material.

The outer container can have one or more interiors in
which the secondary container or secondary containers
25 can be inserted. An individual interior can be provided
in which one or more secondary containers are received
with one or more primary containers. Alternatively,
however, a plurality of interiors can also be provided,
for example by the outer container being divided into
30 corresponding compartments. One secondary container or
a plurality of secondary containers can be received in
each of these compartments, in each case with one or

more primary containers.

35 The outer container can furthermore have thermally
insulating properties. Thermally insulating properties
are to be understood as meaning a delay in temperature

equalization to a surrounding area, such that, for



space. For exanple, this elenment can conprise a sensor and/or a

val ve. For exanple, a float valve can be provided, which [imts a
filling | evel of the heat - 12 - exchange nediumin the heat
exchanger space or adjusts it to a defi Aéd level. In addition to the
primary contai ner and the secondary 5 container, the cryogenic

cont ai ner cakdmpglider aorerdeate atakeasds one sa@sé@mi &1|e|d)ium in the
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container, Wdh thengl1d easlt; 0ORgePriiSAI Yo £ONM Al Ny 15 drRCekKeGmally
t herein, and to shield them agai nst external rrechanl cal action.
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normal |y arissidy@rdpapsy tomnsaidoanneit ausles danmage to the
secondary container and/or the primary container. For exanple, 20 the
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mat eri al0 ThHe ouw:emclont dilnerowckar havet ®hwe or canr eei maderi opspilertefiych
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cor r espondi R4 %51 S BRE PECERFAPY Yo STATR A pPGIrEIliatl}Yof
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for
elements that can be reused. Paper material in
20 particular 1is easy to dispose of and is therefore

environmentally friendly.

The ocuter container can, for example, have what is
substantially a cuboid shape. A substantially cuboid

25 shape 1is to be understood as a shape that can also
deviate slightly from a perfect cubeid shape. For
example, one or more support elements can be provided
on the outer container in order to increase the
stability of the outer container. Alternatively or in

30 addition, connecting elements can also be provided in
order to permit stable interconnection of a plurality
of outer containers, for example by hooking, and/or to
be able to accommcdate a plurality of outer contalners
comfortably on a pallet.

35
The outer container can furthermore have a
substantially closed design. For this purpocse, the

outer container can, for example, have a body with a



- 13 - exanple, a frozen state of an aqueous nmediumin the interior
of the outer container can be maintained even at roomtenperature for
several mnutes, wthout active cooling neasures, and preferably for
several hours. 5 These thermally insufat#ng properties can be

achi eved, for exanple, by the use of one or nore thermally insulating
materials, fesrmxamieidiparedesst eiridl seasdidr 1gapar BhctRedbe@isd gn

materials. 10 F exarrglﬁg t he outer con{;ﬁi ner _can_be made conpl etely
or partially o2 s papRronateri ar: P Rchar HIEuFaY C85RF §PRGANET can
corrugat ed boara. atolewrert, mihepasateei dlog care al sbrbéuasiédni mnd/or

principl e. Tﬁ%d@éﬁ@f'éﬁfa{ hfeé’é'{eéngoﬂéﬁicné% ALAqRr ehas Al Yinda/or
conpletely or partially desi gned such that tﬁey dan"be ‘easi Iny
di sposeddof ,ofim the t HedivBulit seRat (TheSer yRRFAIe T oRd Al néprcgrample,

preferably hegasignedgs & n@s. aAE'tféP%@Jb_{r@l?r ¥99€R! @ddition,
container, if appropriate wth the exception of a Tew elenents that
can be reusé‘H?rqDaf)‘éJP)p%%‘t‘eﬂaélsaigﬁszoa%r LEHI HOTH RSy FOr dFLHB®E Sof
and is thereafuye epwisopaentabify bpoendlryatEhe widler gont abast cahe
for exanpl e, have vvhaC%.Bni S subsntnantti arl |y ) cuboi d shzr%e.d.A

substanti al Iciprcrlﬁjgé)lOd1 %hap‘):é:’ 'S TG e undérstdod a8°% %ﬁlgﬁlgst haf*Can
al so deVbat ecgldeghtdbldrom a perfect cuboid shape. For exanple, one
or nore support elenents can be provided on the outer container in
order to increase the stability of the outer container. Aternatively
or in 30 addinti?d#dlebPPedOi gl EREATSNEAN CANTE e pr oV ed NVRNEAGEY

to permt stalle igHped i arhdry Ucdhnitby nefr oulogr @Bt aiiper g,
for exanpl erﬁt%/f hooki ng, and/or to be able to accommbdate a pl ufr al hty
of outer coft WG TohPBFRABPY P FAt%t togsone or more” of ‘the

Theout el § ontadicver-csairitteet mMendhadiae sibst aegatdingl oskd deskghblEor
;h' S PUrpos &, 1N P8 PNb3 Nefe CaAkcda S AWM a 1R%E 2 ROy JHLLD
can be largely made to the above description. Thus, the
secondary container 1s preferably at least partially
flexible and has at least one opening for insertion of
20 the primary container. The secondary container
furthermore has at least one preferably at least
partially flexible outer sleeve, and &lso at least one
heat exchanger space, which 1is arranged between the
outer sleeve and the flexible primary conteainer, in
25 particular the flexible film bag o©f the primary
container, and receives at least one fluid heat
exchange medium. For further embodiments, reference can

be made to the above description.

30 The invention furthermore proposes a preparation device
for storage of a medium, in particular a biochemical
and/or medical product. For the description of this
medium, reference can Jlargely be made to the above
description. A preparation device for storage of the

35 medium is to be understood as a device in which the
medium 1is prepared for storage, 1s made ready for use
again after storage, is made ready for transport or is

made ready for use again after transport. For example,



- 14 - corresponding recess and several lids. Another design is also
possi bl e. Mdreover, the cryogenic contai ner can have at | east one
passage for the introduction and/or renpval of the at |east one heat
exchange medi um and/or 5 of the nedium ilPsel f. These passages can,
for exanple, conprise sinple openings. Alternatively or in addition,
more conpl exHiasspgepaaneiahsaipPosst ban Aos exdrphbee tEbe [Fassades
if appropriat%%%%% at | east, one .correspondi ng connector. Various

enbodi ment s At dBHE Y a6t e. " SH Hodi tion to the cryogeni c

container, the invention also proposes a secondary container for use

in a cryogeni . acc | r t 1 -
above- descr be%d enodi mlnc?rg.gfé{\g%g‘g?dléﬁmg}g?ﬁseg%)oggi %Fgggoﬁ " %thoiggr?slcof
t he secofdarsPrdGritidheracqafdimehce TarPse 1987 géloyrsmadd t ¢hiehe aklodee

description.geHiusibdde segeBdamintant ai nerei s pefwiapl ot | eRstice
partially flexibhle and has at | east one openi ng for insertion of 20

the primary G ETRaTe TReMREEBREaR} il n8RSt AUARRhofevhae &bat
| east one preadfrerbbl eatplenstreparkiblly dd exhbl ecopdPeEntd eevataandr
also at |ea one heft.exchaggeer space. whi ¢ch .i.s_arranged between.the

outer sleeve %nd® PRRTYTE%i BI a5t ned SR RBAT alEF X i+ 5t har £ IPEF I he
fl exi bl 80f i lonrag rafr .t o préremyleontad neupp bnddeeted vesaat cheasti sene

fluid heat exchapge ”?Sku@odi%rn%%r%ﬁ'%reHBQfEEHB“ ehr}%a?{e@%‘éh%ﬁgebe
made to the above description. e tnvention~furthernore proposes
a preparati 8ddeVi-ce fHRr&heragEcot a Hedi umSuRPParti d@vdcen  can

bi ochem cal ard/ /s tRA1GAlo PrBdULddi H06n t BESessE | RET 0828t bRAES pump
medi um refetrence can ] argely ?‘% de to the above description. A
prepar at i on *févi ¢&H gé @35 SKEHRTTE sTEGHE uddéPst 658

as a devbce darontiaaty thentainer and/or for pumping it through the
secondary container. A reversible coupling is to be
understood as meaning that, for example by way of a
tube connection and/or a similar detachable connection,
heat exchange medium can be temporarily supplied to the

20 cryogenic container and/or pumped through the latter.
For transport of the cryogenic container and/or for
storege of the c¢ryogenic container, the preparation
device can then be completely or partially uncoupled
from the cryogenic container, for example with some of

25 the heat exchange medium remaining in the secondary

container.

In addition to the above-described devices in one or
more of the above-described embodiments, the invention
30 furthermore propcses a method for storing and/or
transporting a medium, in particular a biochemical
and/or medical product, which method can in particular
use a cryogenic container as claimed in one of the
preceding claims relating to a cryogenic container.
35 Furthermore, a secondary container and/or a preparation
device according to one or more of the above-described
embodiments can be wused, such that reference can

likewise be largely made to the above description.



mediumis prepared for storage, is nade ready for use again after
storage, is nmade ready for transport or is made ready for use again
after transport. For exanple, - 15 - this preparation device can be
suitable for freezing and/or thaw ng théomedi um The preparation
device conprises at | east one cryogenic 5 container according to one
or nore of the above-described enbodi nents. The preparation device

furthernore conprises.at | east aone.supply device that can.b oupl ed
reversi bly 4 RaSEPodgeREasREa et Her ChpBl 5P Ry C& SheaP ok harye
nedi um t o t Hehesyogehhod1Btepnt atarerbe Forreianpleit the sbpplseqiernicze
can conprise gy ey &g fﬂtﬁ@@%”ghfgdégrnB‘Ea%‘tﬁ}Qcttﬁgve%@es%ﬁhf.”%r

medi um Furthernore, the supp evice can alternat y or

addi ti onScorpfa®elet teasfisaé pwHhodorstian rdrreyr Heed hechedt aadcarege

nedi um i nt o dherdd SEERBHARN GO T HaNdbel of; OlcaPUNEd Nak-ti LA Qugh
t he secondary container. A reversible coupling is _to be understood as

meani ng t hat™™ f oF ¥R e bYOREPVEF a t BbBSEonMBREIOH anthhs a (ROt
simlar detagtwmibdecebnneshi o bdeatiexchange Mesiaimcanmbehod steps
tenporarily supplied_to.the 20 cryogeni ¢ contalner and/or .purped

thrbugh 1 he G CBE - CaeR iERaEhor L of ROy yoaBRT i Fonea: B RAGG
for stoitfge ndtitdre stypgerirc st hemethhd ptepar atdronbdeviepeadanl,

then be com@¢gfﬂ%gﬁ§ndngﬁigﬂﬂg(Hpqgwmﬁﬁhﬁiéugfyp cryogenic

container, for ex e wth sonme of 25 eat "‘exchange nedi um
remai ning in the secondary container. In addition to the

above-descrifed gevieesti Nne@odr M, 0f 4 hepabayeydesehtheder is
enbodi ments,, the jnvenpti,on 30 furtherqfre proposes a nethod f.or
storing and/GH4% rt a e iR YparTEGEE T bivEEREHTcalthe

and/ or bedi galinproductntabheh method cheasth pakt ifldaiblssefalm bag,
cryogeni ¢ contglhnes &?ecééh{iﬁﬁakp %%gt%finteﬁe ipsre;g QG 3 OB 1east
a ) urthe ; dary

relating to a CryogeniC _contarne r rmor a sec |
cont ai ner am@yriad pr eparatibéa duvd c@azccat dillfpstto one arpewiry offotrhe

above-descrijhgd .qnbodi nent scican beiHsed. supRathat.r efBeenceoaBary
| i kewi se be largely made to the abaove descripti on.

contairer furthermore has at least one preferably at

20 least partially flexible outer sleeve and at least one

heat exchanger space, which 1is arranged between the

outer sleeve and the flexible film bag of the primary

container and receives at least one fluid heat exchange

medium. In a second method step, the medium is

25 introduced into the primary container, for example by

simple filling, pumping, pouring, or by other methods

known to a person skilled in the art and preferably

adapted to the properties of the medium. It will be

noted that the primary container can be introduced into

30 the secondary container before or =zfter the primary

container is filled with the medium. In view of the

lower risk posed by handling, a method is generally

preferred in which the primary container is filled with

the medium when this primary container 1is already

35 located in the secondary container.

In a third method step, at least one heat exchange

medium is conveyed intc or through the heat exchanger



- 16 - The nmethod conprises the nethod steps described bel ow. These
met hod steps can be carried out in the sequence indicated, although
this is not strictly necessary. For 5 exanple, the first nethod step
descri bed bel ow and the second met hod “st-dp “descri bed bel ow can be
carried out in reverse. Mirreover, other method steps (not indicated)

can be carrigsheul! . THhseomer zoded hidsh Slogpstiean hee tCas£tiesn @it nigdlium
anot her sequ.entge, I?r 'hndi vi dual_ 10 net hod stegs ar qseveral met hod
eh 8d,

steps can be*’t C8verd® r}‘?geﬁ PRine SRl s Prulddeoti 9 Sihde
first nethodfistleng eoperataign cohlaeéneatigelnt r edubed beea drsdcericary
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filmbag, wherein the secondary contaliner-1s preferably~at | east
partial |y flt&& bFecandahss cantadastr ,oneheopbrifg Fxrhdiser nedhunf aaye

primary ComéﬂéﬁﬂbeTE@n%@?@Gd%h¥o%%%t%Hgﬁhééﬁt@ﬁ&ﬁ@ﬁﬁeba§pabehe%%&
one prefera?%g at. 20 I§$s, arilalug flexible outer sleeve and at

| east one h&tABGdhgdre E IR T LARYURYEF bet ween the out er
sl eeve and the flexible filmbag of the primry container and

recei ves at | east e .fl uid . heat .exchange diu I.n._a second net had
step, the midIUMPEII8 T diticed P ALGSERE SpYi My ok Alr g
exanpl elBy siagd.e fHdd i mgzampuirmpi ng,n paur ig,ther bynedthiver  ételpods the
known to a Eﬁﬂh b1 4 art d ef er;ahl v pdapt ed ; t he
properties %%rt e%éjdi u%q}rflt{blvtrl\n% beca%{(;te % hat" ttthr)e6 pri rrary.ltg%r?t ai,r?er
can be intrcOREERN TR 130 dhHecratondhty é8abdienctusst of@nbringrer ifhe
primary contaiiRel rSshéit edevilBniBe dmdi side | Bg¥hBWHR ddee | ¥R he
ri sk posed by handling, a pethod is generall referred in which the
brimary contAde FESFFLPEHOM ¢ Foene Weth URPHEBADER & rifaigned to
cont ai neb | sealaieadyci3b hvocatedti priches senoiwar yecoont ah@er . withlZhe

space. This jintroductdon of;the, heal. exghange Ipdiym 0L, fhe Jhgat
exchanger space can be done i single TTITIng operation.
Al t er nati velghiedsl hdad begmiinsdi c atdd ragdy e ngichlariekdr eacd ion -t hénce

possi bl e Co%fgiag_‘i'{,att'&&lé‘s s%%o%dta%r SESONIAYr CORRAIRET § n{ ASIHEAS into

exchange medi'um can al so be conveyed through the heat exchanger
space, for &¥&nplRL beFPyteiretl aBéd By gﬂﬁﬁingwhﬁ%e FBEhoB TR e
advant ageouglontdayriropedsi N M&da@4S contained in the secondary

container. Alternatively, however, it 1s also possible
for the wunfilled secondary container first to be
introduced intc the outer container, after which the
primary container is intreduced 1into the cuter

25 container.

In a further method step, the medium can be frozen and
then stored and/or transported. For the freezing, a
heat exchange medium with a temperature below a
30 freezing point of the medium can be used, for example,
as has been indicated above, silicone o0il and/or a
liquid gas, for example liquid nitrogen. As has been
indicated above, the heat exchange medium can be
introduced &all at once and/or pumped through the
35 cryogenic container. Combinations are also possible,
for example by heat exchange medium being intrcduced
all at once, and this then being topped up if

necessary, that 1s to say replenished. A cooling



10 ways. For exanple, in a further nethod step, the secondary

contai ner can be introduced into a substantially dinensionally stable
outer container, in which respect reference can once again be made to
t he above description. The outer contai A8r~is designed to 15 receive
the at | east one secondary container, with the at | east one primary
cont ai ner retiedolelt t Remnei be Grﬁhﬁb‘}mMj elith i Wwhagal n@&s@Xtiﬁ'{eﬂabrlmary
mechani cal actlon Ohce agal t he secondary. cont ai ner. can

i ntroduced I8 3HE Dut &t ﬁpg %ﬁmz¥%q%%y%£eﬁh?ﬁ@3%flﬁﬁrfoﬁ&ed
contalner|:byﬂt@adyeebmexGMamqa1méﬁﬂwmcbndany @oragi neemd in which
Al ter nati velaydiougy elnol e ) Sala0 PRESKOLE LOENLRGUREH:LE ensures

secondarg corﬁ ainer firs e I ht I’O uce . s outer cont al ner,
af ter whbch g prhadigatcorp s veedi durhngodaeddngnis thensfesregsto

contai ner. |éhd%HéHtﬁ%ﬂlﬁﬁtQQQ/@EeBnoEB%rm%$ﬁ¥8éﬁﬁm@ewIIPZB@ added
then stored and/or transported. For th ree2|n%§ﬁa heat exchange

medi um wi t h 3& t Bhipr AU YetBv 5136 ftrl'éeezﬁ'ﬁﬁrﬁ Profhede ﬁ'é‘&lhéﬁﬁg@an
be used, forrneammpl €s a® hes bﬁaarslﬂdbdatlﬁbc‘ﬁﬂ@c/elnsItJHeCOdEI@n’OeJ(t of

and/or a li r exa e liquid nit en.

i ndi cat ed ag%V% g Eeﬁgatl%&% %ﬁﬁfuﬁpg e |%?¥o§§%ﬁﬁfapﬁdéPm
once anﬂ@ortﬁuﬂpeﬁst@bbeghoth@k&S1uwybgen|endonraﬂﬂema ﬁmmbcnailmhs
are al so pogﬁ&'&n fRLexarple befeh%aéor@&chsﬁa%gedam The

i ntroduced at once, and this then belng topped up i necessary,
that is to $®¢t eprehpB@ed mesligwol Fag, for example, be part of a

fluid medium of a heat pump or can be used in another
way to cool the medium that is to be stored and/or

15 +transported.

In order to thaw the medium again after it has been
stored and/or transported, the method can furthermore
involve introducing a gaseous and/or liquid heat
20 exchange medium with a temperature above a freezing
point of the medium. This heat exchange medium, which
acts here as a thawing medium, can, for example, again
be introduced all at once, or, as is preferred, pumped
through the secondary container. The heat exchange
25 medium can in this case also be heated air, for
example, which is blown into the outer container, for
example with the aid of a fan. OCther heated gases

and/or heated liquids can also be used.

30 The method can furthermore comprise at least one method
step in which the primary container and/or the
secondary container and also, 1f appropriate, the
optional outer container are completely or partially
disposed of after the medium has been removed. This

35 disposal can be done, for example, by complete or

partial recycling and/or burning.



- 18 - circuit can be provided, in which case the primary container,
with the nmediumreceived therein, is cooled by the heat exchange
mediumin one area, and in which case, in another area, the heat
exchange medi um ensures 5 that the heat '8bsorbed during cooling is
transferred to another nedi um and/ or another device. It will be noted

i ndt hi s an[')ﬂ&Cé id]gf)fb]g_bdilt?écri]t h@vexasessi%imtﬁlée&}irc@@wgﬁeﬁm_ﬁﬂ Ut gnbodie
under st oo roa | the context of .l pr sent 1 nventlion an

ncl udes. any"Fii T medi U 07 e AT 57 51 BB e THAASES NEAT aRd™eq oL 5
way cool thedweditagdhatves knowe d¢viedsaaddomethadspofbed exinglkeat
exchange me H@“%%%eizﬁ.?{gngféﬁg}”!ﬁ’ Pr?avpﬂ&%l %I%atkle“'rge BH  gheat

LU
punp or can be use er way to cot e nediumthat 1s to be
stored ahd/ @la® tiramspirdedexshrpgeervhbchhadfthe fBdi RFPE&§asn &hbher

it has been Sty edo@ndcéi)épéé@cﬁlsp@fter:nb*ﬂét@EWOdA%Hoﬁﬁht h%'l@ahﬁing
liquid heat 20 exc an%e medi um

i nvol ve i ntrodu/ci ng a gaseous, and/ or qui ¢ ,

With a tenpéd/ e %b%‘%ehaz%trlé@zi‘?@ POt CbPREhEY neRi GRT T FRfsOReat-t
exchange nedipgnopMiiaie aadts here s adriawi g mediaygawan, for
exanpl e, again be introduced all at once, or, as is preferred, punped
t hrough the secondary contai ner. The heat exchange 25 nedium can in
this case allso benheatéed &b r sthanlesanpsesebhiatyagerblowrontbtanths ,

outer contaiper.. f ks ais . h
gases and/ or G:\Lece{lt elgé?llﬂ(ﬁ?gg Sgﬁ%agféggge 131;‘6%3._&5%?{"_ hae&rret% %gg?@%ggble

further mor e BHEYM sénattam@est 0bne Ao St efhPn RUARIPAhe CHYPARRYC
cont ai ner anrdaitthessecopdary cenéai nefr@vkad SO, ridtrRPr opkkahere
the optional outer container are co Ietelg arti al lXBdI'S osed of

or
after the mEPRRRATS Yisdeh Y¥hoVEE S EHFTL 35 ﬂ?%pg’éﬁf’oﬁaﬁ BLHBNnECSESr
exanpl e15 by sconal etleewr apar tisald rpeycl bhgeandicaredusmi nghe prdfosedhe

Bbove: descr 508 EGai TEHTE have AUALr B AP ATERRe JUr ehoR 7ot
devi ces and geeichveds.y Foriexanpl e caphéaflreeAduptatdiar tbhaw ngdofieHe
medi um can t@Kemes and/or process conditions is also easier. For
heat transfer, it 1is possible to use inexpensive heat

20 exchange media, for example nitrogen, 1in particular
liguid nitrogen. The crycgenic containers can be

produced in a compact form, such that a relatively

small refrigeration surface area 1s necessary, in

contrast to known cryogenic containers made of

25 stainless steel, for example. Transport costs can also

be reduced considerably. This 1s because the proposed

cryogenic containers can be made considerably lighter

than conventional cryogenic containers. Moreover, the

cryogenic containers are inexpensive and can be

30 designed as disposable cryogenic containers, such that
return shipment of the empty cryogenic containers 1is

not generally required. The empty cryogenic containers

can be disposed of in situ.

35 DMoreover, the proposed c¢ryogenic containers, when
empty, can also be stored taking up a small volume. In
particular, the use of paper materials also permits

folding for storage purposes, such that the storage



5 place in a heat exchanger which, after the process, can al so be

di sposed of conpletely. Although cleaning and/or sterilization can
additionally be carried out if appropriate, this is not generally
necessary. 10 In contrast to stainles§ $Pesl cryogeni ¢ contai ners,
whi ch require considerabl e investnent and consi derable outlay in
terns of |ogisdi<scahherdr eposeddcryogender £ony aibyer Sompidiri $ien with

proposed net hod_ require conparatively |low investoent cos and/ ar.

Ui g costeHETEIHUIE: oy e ATsed SLOST oNFRL REFEBver Lt g 2lso

proposed crymrpiltleort@i nerasctandilexithley prioposechnmpetshod ndo cagtacity

general ly ti c;‘{grce%gﬁ . Adaptation to nodified volunmes and/or
ons 1s

process condit al'so easier. For heat transfer, it is possible
to use ifexpensive heat 20 exchange nedia, for exanple nitrogen, in

particul ar INgHES QY I @deRe THE CfyOGRING ANt ’bNes$o€aN et Y ogldged
in a conpact form such that a relatively snall refrigeration surface
area i s necéS3N9S n % astl'?b kPb%Nn é?%gbﬁHﬂE c6Rt aABFS Smadéd o6
25 stainl ess:singdls foorl iexanl eillr ansead dest smean dless beisgéduesd
consi derably. This. istl.becausE t he _pr.aposed cryggeni c._cont apner,s cag

0
be made consiAEIABIRF 1iGht er TPhark Z&divehtitonal “EFyodEfi ¢ Lont Aiier
Mor eovet( t e torogsgem T ont dieepssarlei 1 hexpehshyghapdocassheaiety,

desi gned as @Lﬁp%@bkﬁecrsYaQ[%e_n{Emgo%ﬁisfi%%abi%{}%&?éec{le Y&ifis. The

shi prnent of e enpty cryogenic contaliners is eneral 'y required.
The enpty crypggerfifc éshrarnetdoganche i §p0sededfhangsi mpedizm, for

Moreover, the:plRROSEdp 66 ¥ 086N, CmeaBhgkAeRouMten €Mt Yoz caBxahsaghe
stored taking up a $ vol ug%.FBIF:rnggartl cul ar, the use of paper

ma
mat eri al s al mE f 81 n or FWREPHt PosestS s RAFY hd t AE-
storagels- 2peciedilsy cdrerbens Bty cedt consh des aheyt by reaspati seaiwmt h
conventi onal_.st ai nl. eel i . It |S. si-hl,e to react
flexibly to Sclﬁléjngglsl%ﬁ%g(s:eglpgcsl ﬁ%%r qegl%{%r?erﬁ%sd. %%l%&ega\(}iarl,lbasbﬁnec'e it is
possi ble to avoid using heat exchange nedia that are difficult to

handl e, for B%Xaurﬁiﬁgsh!iis‘f)%%%bqie' 1&3?@@%{(11?_ 'E‘éﬁg&ah‘%%%_s”éﬂfd%r using

contam nati on. particul ar, the use iquid 10 nitrogen offers
t he possi bi IGHAPISNUG ghCPrbRER_TSaf &RT wi 3FC at Eifd 954K t3he least

consi dep@bl ypareduaad cosés. d1bgoenpief f dijidgediics | ootz andedf the
exchange nedi neasu t .of_a heat

exchange ne&ill%%]nfiglt%r ocﬁégﬁlag?gﬁgrrgc:a]faglii%/oﬁ?v?gjélggggggg:%&, q5tee 1n
especi al | y wien ossag afi t sogénlasshedtedlr ansegemddi umntsdimers can
ni trogen iSaﬁ%%*ﬁﬁpséygiagg.mb?@b%s%%@”dgﬂfhe cryogenic containers
is alsec in many cases more environmentally friendly

25 than complicated cleaning, for example with c¢leaning

agents and/or disinfecting agents. It is also possible

to ensure a high degree of sterility, and the danger of
cross-contamination can be avoided. The environmentally

friendly nature of the entire process can be further

30 improved by the fact that, by disposing of the
cryogenic containers, there is no need for their return

shipment, since they are designed to be easy and

inexpensive to dispose of.

35 Compared to known disposable cryogenic containers, for
example the containers described in EP 1 441 585 Bl and
Us 7,104,074 B2, the proposed design has the advantage

of the provision of the secondary container, in which



By using di sposabl e cryogeni c containers and/or using cryogenic
containers that are designed at |east 20 partially as disposable
cryogeni c containers, the cleaning costs and/or plant investnents
that arise in the case of stainless steéll cryogenic containers can
al so be avoi ded. Disposing of the cryogenic containers is also in
many cases MHe& leswi rondemigd | Yedihendby B8 thanacaepl bedt &thich can
cl eaning, faor exa@l g wi th .cl eani ng ggent S d/ or_di Igi nf ecii n

agents. 1t WO pbESi B enstPET & Rl g 68 rBeCBF StRT i (9947 9%nd
t he danger dfo cpasyident fut bt omegdraready opdedecThenenviienmbatva- y
friendly nat f e enfli p e n : er..30.1.npr

the fact tha%secbrglbdél&s]p%tgiin%é%? % % ?:?f;}%eﬁ?@tégﬁ%gi ﬁgrﬁs,bemgr \ér%:agtayho
need for 5t heilriqtetaan v peeht thei peeneheycanbadasirgnad/ps baseasye
and i nexpensi g A} spessiifinedd CHMA ed e Herown1di spesall e The
cryogeni c containers, for exanple the containers described in EP 1
441 585 Bl &RFUSIAEYI0%C0F21BSL t AP pridposBE ATy tHAS t REtadvantage
of the proviisitayftddie seeondasyocaniai myat | Bxvhbaher; 2Zducht k@at
heat exchan%i1 medi um can_be c%nt.ai ned andlwhi ch. ag} prgéect %hﬁ ¢
primary contalher Yr3r hEchRRiFEaAN Sdamtdyel T8 SHOVAGE St urtheft 1o2S
mechani t@l prmitesTt | bnansberabover descirshed ata | easfrogeratfen area
contai ner ¢ r Qvi ich ct e Lma ont.aj ner
and/ or al so%?h&e)/%srgc%éd%%%%%n%ﬁer&%%%%hanégal Efl%ad%&%hetﬂh&
secondary cowwEvifr, cafifas t henbegeatede dcttas aHchAnEgrat etk yebe
di sposabl e hegl1grerhangetn SUCHpibatsihen rﬁ%ﬂeniﬁeﬁ@é\ﬁﬁi@@rmla%n@|r§0
suitable for at least 10 brief transportatjon qutside a refrigeration
area and/ or SHY | g8rat on COht &t ftr PeAted el B afe SPPAEYS wedRt, PRPs
integrated heat rexphargereteadh bahiipidrnented in a space-savi ng and

i nexpensi ve manner, such that it can also be easily disposed of and
does 15 not require return shipment. Brief description of the

dr awi ngs FuBrherf detsgidiptamd fofathireesimefwithes | nvention are set 20
forth in the follow ng description of preferred illustrative

enbodi nents, particularly in conjunction with the dependent clains.
The respect i thedt Wekathh Bad fRadmerme i Py, 1 T6IeTSe\RET a3 L f SEhem
in conbpmat iryroM t higne tarot hes11dhendg nverkeenpts oot @b | pretredrta
the illustrative enhadi rrentﬁ.dThe %:Ilustr tive enﬁgdi.rrents are
depi ct ed schh CEANY S nePRBAIGHFs. Bet SR T &Y erdhcECBP GRS LR

t he indi vi dudltlf itgur edsedesdgnat elbdent | Tale etesentisivr fdestgnasecan

elements that haxﬁpﬁgmggﬁgﬁiCaéié&ff}io%ror £B3Lra1  of them in

combination with one another. The invention 1is not

25 limited to the illustrative embodiments. The
illustrative embodiments are depicted schematically in
the figures. The same reference signs in the individual
figures designate identical elements or designate
elements that have an identical function or that

30 correspond in terms of their functions.

Figure 1A shows a secticnal view of a first
illustrative embodiment of a cryogenic
container according to the invention:;

35
Figure 1B shows a perspective view of the

cryogenic container according to Figure



30 correspond in ternms of their functions. Figure | A shows a

sectional view of a first illustrative enbodi nent of a cryogenic
contai ner according to the invention; showsa perspective view of the
cryogeni ¢ container according to Figure435-Figure 1B - 22 - 1A in

a plan view seen obliquely from above; Figure 10shows a plan view of
the cryogeni ¢ 5contai ner acr®y difg d opFhgukeedbA seadttl Ebytigae2¢h@sma
vi ew, anal ogous to Figure 1A, of. a second illustrative
enbodi ment of a cryogenic HET her according to the

Figure 1C shows a plan view of the cryogenic
5 container according to Figure 1lA; and
Figure 2 shows a view, analogous to Figure 1A, of

a second 1llustrative embodiment of a
cryogenic container according to the

10 invention.

Illustrative embodiments

A first illustrative embodiment of a cryogenic

15 container 110 according to the invention is shown in
Figures 1A to 1C. At the same time, Figure 1A shows an
illustrative embodiment of a preparation device 112
according to the invention, which preparation device
112 furthermore comprises, in addition to the cryogenic

20 container, a supply device 114 that can be coupled
reversibly tco the cryogenic container 110. Figures 1B
and 1C show only the cryogenic container 110, the
latter bkeing shown in Figure 1A 1in a sectional view
from the side with a 1lid 116, in a perspective view

25 obliquely from above and without 1lid 116 (Figure 1B),
and in a perspective view from abkove and without 1lid
116 (Figure 1C).

The cryogenic container 110 comprises a primary
30 container 118 in the form of a flexible film bag 120
with tube connectors 122. For example, this flexible
film bag 120 can be designed as a sterilized disposable
bag, for example as a “Standard Flexboy® bioprocessing
bag” from Sartorius Stedim Biotech. However, other
35 designs are also possible in principle. The primary
container 118 can be filled with a medium, for example
a medicament, a diagnostic agent or a biotechnical

material, wvia the tube connectors 122, which can be



10i nvention. Illustrative enbodinments A first illustrative enbodi nent
of a cryogenic 15 container 110 according to the invention is shown
in Figures TAto 10. At the sane tinme, Figure | A shows an
illustrative enbodi ment of a preparatro@3dévice 112 according to the
i nvention, which preparation device 112 furthernore conprises, in
addi tion to ddwelqrixdgenisc 20teohlai nefgnreeciipply. deThee ldddilat dan

be coupled reversihly.to the ogeni g, contai ner. 110. Fi.qures 1B .and
10 show onl VAT Ty heRrheEaRtd nal G16 AL R R &Y pErRyEiews it
Figure | AinZdsectional view fromthe side with alid 116, in a
perspective view 25 obliquely fromabove and without lid 116 (Figure
1B), and_ in a perspective view from above and without Iid 116 (Figure
10). TheScr yoyeiir it ai RBE LY QIATHG se8nhaprefaryl BOCeBRE 4FRer 2118

in the formapfta fl exhbhenklk! mizag 1gAivhi h tiwbe eppvectiansistddtiker
exanple, this flexible filn1bg% 120 éan e gesigned as a sterilize
di sposabl e BEPCHEEHram?& adCa PEPHRESAd EF ¥R b ( P2YOpridCBELoR
bag" from Sardrgrdaesi Sbediam Simbbehsubpweveng otdterridhl desognexangle

al so possi ble, iy DriNGl Pl &, Te, PLA ALY, cont abfeL 1a856an be fileq
wi th a nmedium Tor €anplé a nmedi canent, a di agnosti ¢ agent or a
bi ot echhPcalsamtesr i abt vithe hesembe colimect drgs 122%alvhl thathon be and

insulation. As 1s shown in Figures 1& to 1C, the outer
container 126 can be substantially cuboid, for example,
with an interior 128 and, optionally, with one or more
support devices 130 for increasing the stability.
15
In the illustrative embodiment shown in Figures 1A to
1C, a secondary container 132 is introduced into this
framework of the outer container 126. In the
illustrative embodiment shown, this secondary container
20 132 is open at 1its upper end and has an opening 133
through which the flexible film bag 120 of the primary
container 118 can be introduced into the secondary
container 132. In the illustrative embodiment, the
secondary container 132 has an outer sleeve 134, which
25 is flexible. This outer sleeve 134 can, for example, be
a bag that is open at the top and that 1is made of
aluminum film and/or of & metal-coated plastic film,
for example an &aluminum-coated plastic £film. A spacer
element 136 is fitted in this outer sleeve 134, which
30 spacer element 136 at the same time serves for
stiffening and for forming a heat exchanger space 138
between the outer sleeve 134 and the flexible film bag
120 of the primary container 118. This spacer element
136 can be made of plastic, for example. This can
35 ensure a separating layer between the insulation, in
particular the secondary container 132 or the outer
sleeve 134, and the medium 124. As can be seen in

particular from Figure 1C, this spacer element 136, in



- 23 - designed as sterile connections. The nediumis designated
generally in the figures by reference sign 124. 5 Furthernore, the
cryogeni c container 110 conprises an outer container 126 which, in
this illustrative enbodi ment, can be pr 8duced from a basic framework
conposed of a sinple supporti ng material, for exanple nmulti-I|ayer

cor L ulgat ed bﬂﬂ:!dllﬂi\éﬁf@@ﬂré? émaaam&htl%rmrn\éesl@tath@n@@aﬁghwe dror
stabilization and insul atjon own ,i.n re t

outer cont ai R582¢ A 1€ Ss Lfbésjéh ﬁeﬁ“a}t?m %ﬂjnf‘o?)a a]r%q’e,h
interior 128:ramdnammbwonaidigs wiGrh aheser nereosupjicids devihess b3,
for increa5| t ilkus ti di.pen wn
in Figures 1 %f &pis%con &g %@?\%g(l%érh%%l&?é }égﬁﬁggﬁcletg%l tr?tu;t%%
this fraﬁev@rﬂ@&j}fe thed ankrtheomminmry 1281taimamhel 84 ustrati ve

enbodi ment shown, this secondary container 20 132 is open at its

upper end and has an opening 133 _through which the flexible filmbag
120 of the phSaPyaesht S4B 8188n e FAREEIAGEeSTHR o thRE stlordary

contai ner 13&cdifrd he i hkast r@tctw@f@érbo@hdﬁem orhecsacomghasy a heat
contai ner 132 has an outer s eve 134 Jag ﬁS i's er i bl e, Th|
b

outer sl eevE 3RS MGG T SR HRUG" af F§a88 i atafFﬁ§
and t hatOi sprmaiearq;f abmrnanmjemfﬂllm ared opeef ilfcéegll -wcigat edhel a@thl@m

film for ex %n aLumi @%5P@t%4 %\AHuC_Ldfl M rpg2RaAc ﬁrrzerft "?%té

136 is fitte hi s* duter eeve spacer ele
at the sane q&aﬁ“@l@rv@ Por istretuaedg iaRe fire formi PYrEiReags heat

exchanger S%@&%al%%rbeéﬁgéé tihey Ob'éﬁrﬁeéhe%\h% 134-and ghhevid exshl @ng
filmbag 120 _of the pri rrar container 118. This spacer elenment 136

can be nade % pl%]sff}FJcb Eforfé%%rrppég THI%0 cant 855 en%ﬁ‘ﬂ‘éla s 8p&rRLERg
| ayer besweesyddea duasul addridhnddugiays taedl ’alﬁuﬁ heoeegomiar yledﬁl[lfnallﬂ!@r
132 or the c}:flter sl eeve 134 adthe%mjry v Asccan t&e n|n
particul ar f om Iglré)&fegslocaphlgesp%% te ?r%nt 31% s afl yth

i | lustrativé iendcdimemoghowt o ssxaanphgedasniy ahOtrhelbr Badusedéﬁ,of
the flexiblefdlmy %qdlmugegeﬁn Lhe naLr C}?éij@d @rdrese 2850y

si des, there ore, here I's on ght conta ang bet ween
outer 5 sl ed\¥¥irss ldd e apr‘F(??ﬁWl%oﬁY%fFWérli‘iB which is not shown

20 in the other figures and which can be coupled to the
cryogenic container 110 and uncoupled therefrom. After
the process of freezing the medium 124, for example at
-25°C, has been completed, the whole disposable system
of the c¢ryogenic container 110 can be stored in a

25 refrigeration room, for example.

At the end of the storage period, pre-heated air, for
example, is blown into the heat exchanger space 138 in
order to thaw the medium 124 and return the latter to a
30 state ready for use. This too can be done, for example,
by means of the supply device 114 or a similar supply
device. Alternatively or in addition to active thawing,
for example in the manner described, it 1s also
possible to use a passive thawing process. For example,
35 the surrounding air at room temperature can itself
suffice to permit thawing without auxiliary devices
and/or without pre-heated air being actively blown into

the heat exchanger space 138.



The spacer elenent 136 is designed such that it can receive a heat
exchange nmedi um or can have a heat exchange nmedium flow through it.
For exanple, after the 10 primary container 118 has been filled with
the medium 124, it is possible for |iquf@ mitrogen (LN2), for
exanple, to be introduced into the gap serving as heat exchanger
space 138 between the outer sleeve 134 and the flexible filmbag 120.

This liquid itro&en 15 eva‘tf)oi\atgs s%ont ar%&ogslﬁ and thus, cqals the
medi um 124. BrOcESS chiVBevedntiottied Witk t Re uafiity of 95%dii%
ni trogen. Fdrire@anplre, assissbdkownich Frlher esydi#em hesHawqui d Thitsr ogen
can be suppl | f u I 1 I condug t ; o,
which is notﬂagrﬂtolv(\ﬁrqlﬁ;gota%yrsl ?‘%‘Iéé{%‘?%%ér’&??g%ﬁe\séhgn?avﬁcﬁf c%%ggésg%égl &
to the chyodumichatumani naediz0 bl dmcoupleld, t Haref esAIPARE era t lvd ow

process of fimeeziing the,drediym 124, HPb-ExanPLeudl - 28¢a hag begRse
conpl eted, the whole di sposabl e system of the cryogenic container 110

can be stor &FRAFE I (Ff QTR FoRonsgensddnpl e. At the end of
t he storage pridoduspf etheat Btk aidnsivs exabpkeici SdteMmdmt @ahhee
heat exchanger sp cgt 138 in_order_to tgaw t he ned'%umit]éﬁd%rr:d returri
the latter 6% 30 %tht &% B9 #81 Lise* TRPEF 0 Lart & Wone SPPSH-2
exanpl el0by alesrsingf. t Beismpplty dévicentldihners a ts mahdr Soppl yas is
device. At tively ot _.in: iti t cti hawi g, I

in the mannge%%erlsa\g%%ed?e%qpl_?ggal s%ppogshl%bl e¥§%&us‘§4f_g pgéglﬁf\?g{?%\?\ngng
process. ForCyeafille, 3IBnURLmRRT oumiieig afr ataiobaPbenperiilur e Cé€8n

itself suffigRdardier PreddiaMing pM theutqeauxi I iary devices and/ or
Wi t hout pre-heated air being actively blown into the heat exchanger

space 138. - 25 - The process involved neans that very rapid freezing
times arg passirdre ity t heasysber stovposdbissi scpar theuhardd, for

advantageou%gg%gﬁﬁ 9§§et82 ?f@f%%fgﬂffim bag 120. Bag volumes of

up to 50 1liters or even 80 liters or more are
concelvable, for exampie. It 1s also possible to use
multiple sets, that is to say cryogenic containers 110
20 with a plurality of primary containers 118, for example
in one or more interiors 128. For example, a plurality
of compartments can be provided. For example, cne, two,
three, four or five flexible film bags 120 can be
received in one cryocgenic container 110. For example,
25 several cryogenic containers 110 can be stored on =&
pallet, for example a Euro pallet. In particular, up to
300 liters can be stored on one pallet, with half the
welght and volume compared to conventional cryogenic
vessels, particularly of stainless steel.
30
In initial tests, the proposed cryogenic conteiner has
proven feasible for practical use. Thus, for example,
freezing times of about half an hour were recorded for
one liter of water. Between 1.5 and 2 liters of ligquid
35 nitrogen were needed per kilogram of liguid. For
example, a predetermined quantity of liquid nitrogen
that is just sufficient for one freezing process can be

fed into the heat exchanger space 138.



5 biochem cal nmedia 124 in which, for exanple, a slow freezing and
t hawi ng process could | ead to phase separation or other |ack of
honogeneity. After use, the inexpensive cryogenic container can be
conpletely or partially disposed of wt REut speci al 10 cl eani ng.
Shi pment of containers to and fro, as is generally required in the
case of conventional cryogenic containers nmade of stainless steel,
can thereforEela‘grefe abI be avoided., 15 Commerci al | ava

di sposabl es Sefﬁl for lgxarﬁﬂaeloqaoust he” t1 &7 bF et h‘#bgdtffélt
Bag vol unes tdfe UE’FIJEDED)l}'zSOdEhTi@E slbt anéntBO Ebhdnstosystem dd€, shows

concei vabl e, T 0L EXAP| Erip b4 hSn &l 58 pogsi BW'? h%n%%e o tt'a%%frsetﬁo

that is to say cr%/logenl C contal ners 10 20 | ura
primary eontatdes gtof o?h%x&meél*qwrbneTb#sméww@m oﬂ@nﬁ'@anqror

exanpl e, a pliy alagy nof cepprastaen s fam peevitdederFor1examlie, a
one, two, thr.ee, Pgﬁr or %e flexi bIF;eﬁf |aIQ§n/ ba s 120 can be recei ved

in one cryodefiit-Ridht 5314\'5‘} PPE. EOP eXBfipI b 525 RV AT ydefedni ¢ AS

cont ai ners Tdynals behisorpafhmp pahkeat neforl Bxanpk€cachdeo @ah | el
In particul ar 300 I lers can be stor ed aon gﬁgnpgll wi_t h

hal £t he: wertiAS B VEr MR chmarBd T8 BonUEREr ORSN OBF D5 Enputes 1a

vessel s]lOparitd ciff.arly of stainless steel. 30 In initial tests, the
proposed cryogeni c contai ner has proven feasible for practical use.
Thus, for exanple, freezing tines of about half an hour were recorded
for one |itdNIghemmete, RENRceATYOSERRE 2CPPEREBED 11 Quiahass again
ni trogen wer@mgeded pef 5u’c@9ré6heélhle9w1@6 Fomiexapl € Bas a 1lid

predet erm n qé(r]uanlty ui d,nitroge t hat is just sufficient for
one freezi ngL ‘océ8dScaht ]f At o't he t CEREnaRGRY I SpAc e i

26 - Figbrepgludalicywiefv pa\as@geﬂs 140, Fisguthe thatbuthev hbeut etxhhange

supply devi grfed%‘}n oy I hye ERQd&ﬁeblﬁ%Stljgﬁsléﬁfi’at 38""%0&9 COPGred and

enmbodi nent a cryogeni c contain accordl ng tO he invéention.
Thi s cryogenimars@azdiatercar Obagantredrpeds @ d Qi | Peingvedneabnewhens

with a flexidle bihmbagohediand tube CQ@”QPI&ééd 122 A%erg%g:%lrsdsth@' S

primary contai ner 118, reference can be nade exanE) e to t he above
descrlptlongﬂSQWQ$ﬁ%§§qﬁgns of the outer contalner 26, reference

20 can be made for example to the above description of
Figures 1A to 1C.

Once again, the cryogenic container 110 also has a
secondary container 132, which has a heat exchanger
25 space 138. However, in contrast to the illustrative
embodiment according to Figures 1A to 1C, the heat
exchange medium in the illlustrative embodiment
according to Figure 2 is preferably not in direct
contact with the flexible film bag 120, which can be
30 designed as a plastic bag, for example. For this
purpose, the secondary container 132 in the
illustrative embodiment shown is designed with a two-
walled receiving bag 144. Thus, the secondary container
132 has, 1in addition to the outer sleeve 134, also a
35 flexible inner sleeve 146 facing the flexible film bag
-120. The outer sleeve 134 and the inner sleeve 146 can
be welded to each cther at the edges, such that a heat

exchanger space 138 in the form of a long, narrow and



10to 10. Furthernore, the cryogenic container 110 once again
conprises an outer container 126, which also has a lid 116. This |lid
116 is in this case provided wwth a 15 gl urality of passages 142,
such that the heat exchange medi um and/ ¢ fhe nedium 124 that is to
be stored and transported can be introduced and/or renoved even when
t he outer cwdadiethidfels i osedmeds Hetgareds the pasHD| &l dese gns 4of
t he outer Contci:’ll ner ],26ﬁerrefS rence 2485 canhggh de for exan (Iag Soatcrée
above descri qul oh' of lI'Pgures ?% ?011 dice agal 5, t%e cr nice
cont ai ner 11I3&l Yeghas aaSeomndamtcomlanﬁetonBZlélSAhla@ld hasda rféat a
exchanger 2 es&ggp er,sd n r | r atigve
enbodi nent a%ccor I ng tonélzél{\é&l;r/es 5I0|A tg‘?{%}) %hgtﬁetg%%gggﬁg%e%%es di Sr%nl n
the ill ustr &GGREEHEHH MeMLvEccafdi A8 t NFRHUrErD ia piesfter SBC)aRGE

:jn di regt Cer'écﬁQim ;M éﬂ%t 'Bﬁe; |sdde éérhrﬁ@#@@@f ﬁzeo Wy cdh canther3Gor
esi gned as c ba or e or isp

secondary c&%’[ ﬁ'éﬁ'atisﬁz"‘ e W?‘ﬁl{]@?r at P vEREnBBR ﬁ@gf"egﬁo&/ﬁ & ¢nner
desi gned W tdl eevanit 4@l ded theebuitpy kdgelsd. 13'I2hust;hatthelsetondayy in

cont oL e 198 Jo0ual N LD SBe P ST BLER S alTouts e

fl exible inner eeve cing-t out'er
sl eeve 184 a’hdheh:b W hipler §bée\m<arf4’ﬂ@oana bét\lérfdeipat@rea@hemw@r 13,

the edges, sych thal: a heals n%féch%@%nﬁp%%% 1%fiow thenf oLmeof fargt
| ong, narrow and - 27 - broad channel is fornmed between the outer

sl eeve 134 &IHEINnkd S sleeid @482 CoRt c FORBEE tOXchattyer TRPacRaESy
begi ns at a dlighfdn tCABEEH MSa@@ﬂw@ﬁiSa@t 8oppLendlgoprepheridily
The first connect 14%1‘%? 5 accordingly serve gs an _inlet forf

heat exchang® rbdi Gk § HE'% SGHE CotheRtGFE 150 SBSHASodt FBL PGP
this head exthangd-TEdivyum pkafehebdgap dbtnvegernhisheenhnee stweelarcd46L

and t he outer_ _sl e t in the heat exchanger space
138, which gté]ﬁ rl;lee%\é{fne%ﬁ%sgrﬁreé Oép?iﬁtele with, for exanple, a stiff

spacer el enent 136, the heat exchange nmediumcan flow fromthe first

connector 148 d ¢ ddte S&ANMLLHEGHR cdPOoe Tﬁ@mﬁ@écghrghéﬁﬁﬂhe1131@51‘%3”
in addition act conpletely or éi)al’tl ally as, a directi nggmeans in

order to enS&EaRIGH rhape 1 from the flrst connector 1 to the
20 second connector 150, for example by means of a

corresponding supply device 114 according to Figure 1A.
As heat exchange medium, that 1is to say as heat
transfer medium, silicone o0il, for example, can be used

in this case.



15 through-flow, preferably along the entire surface of the heat
exchanger space 138. The heat exchange nedi um can be punped t hrough
t he heat exchanger space 138 fromthe first connector 148 to the 20
second connector 150, for exanple by meafs of a correspondi ng supply
device 114 according to Figure 1A. As heat exchange nedium that is
to say as heat transfer nedium silicone oil, for exanple, can be
used in this case. - 28 - List of reference signs 5 110 cryogenic

contai ner 112 preparation deyice % 4 lX deglce 116 Iid 118
primary container 10 120 fIei&ﬁEe—%LEﬁgggé—igz—tﬁﬁé connectors 124
medi um 126 outer container 128 interior 15 130 support devices 132
secondar ¥ Colnltdai ncefyolg3e3niocpe@érﬂraainer
112 preparation device
114 supply device
116 1id
118 primary container
10 120 flexible film bag
122 tube connectors
124 medium
126 outer container
128 interior
15 130 support devices
132 secondary container
133 opening
134 outer sleeve
136 spacer element
20 138 heat exchanger space
140 conduit system
142 passages
144 two-walled receiving bag
146 1inner sleeve
25 148 <first connector

150 second connector



134 outer sleeve 136 spacer el enent 20 138 heat exchanger space 140
conduit system 142 passages 144 two-wal |l ed receiving bag 146 inner
sl eeve 25 148 first connector 150 second connector - 29 - 5C ains
1. A cryogenic container (110) for stoFiﬁ& and/ or transporting a
medi um (124), in particular a biochem cal and/or nedical product,
said cryogenic 10 container (110) conprising at |east one primry
container (118), wherein the primary container (118) has at |east one
flexible filmbag (120), wherein the flexible filmbag (120) is
designed to receive the nmedium (124), and furthernore 15 conpri sing
at | east one secondary container (132), which at |east partially
surrounds the primary container (118), wherein the secondary
containeb (132) is preferably at |lea$lai@sially flexible, wherein
t he secondary container (132) has at | east

1. A cryogenic container (110) for storing and/or
transporting a medium (124}, in particular a
biochemical and/or medical product, said cryogenic

10 container (110) comprising at least one primary
container (118), wherein the primary container
(118) has at least one flexible film bag (120),
wherein the flexible film bag (120) is designed to
receive the medium (124), and furthermore
15 comprising at least one secondary container {132),
which at least partially surrounds the primary
container (118), wherein the secondary container
(132) 1is preferably at least partially flexible,
wherein the secondary container (132) has at least
20 one opening (133) for inserticn of the primary
container (118), wherein the secondary container
{(132) has at least one preferably at least
partially flexibkle outer sleeve (134), wherein the
secondary container (132) furthermore has at least
25 one heat exchanger space (138), which is arranged
between the outer sleeve (134) and the flexible
film bag (120), for receivng at least one fluid

heat exchange medium.

30 2. The cryogenic container (110) as claimed in the
preceding claim, wherein the primary container
(118} is designed as a disposable film bag (120).

3. The cryogenic container (110} as claimed in one of

35 the preceding claims, wherein the heat exchanger
space (138) has at least one spacer element (136)

arranged 1in the heat exchanger space (138),

wherein the spacer element (136) is designed such



20 one opening (133) for insertion of the primary container (118),
wherein the secondary container (132) has at | east one preferably at
| east partially flexible outer sleeve (134), wherein the secondary
contai ner (132) furthernore has at |easB025 one heat exchanger space
(138), which is arranged between the outer sleeve (134) and the

flexible fil mbagHa0)shd orcngeei Mihat deasingane rfdddigh heatn  flow

exchange nmedi um 30 2. The.cryogeni c_container (110) as clainged | he
precedi ng claim %@R the ﬁ%%ﬁ‘?’?erﬁ%ma?ﬁgr ¢ o Efﬁgﬁpbne(&%éé a
di sposabl e fil m hisg (Fi2herache ctemigad dent aiaiercaihl0) aspadinged
in one of 35 the ,precedin | al Lot eal. ex ng p
(138) has at |eas etowneeer{spggéraoe eer}:e\rqg?%ggg) (gt;%rﬁl ng%%gi ﬁc@iaeheﬁ%%a%t %%%
exchangeb space (W38)),- wherein the spacer elenent (136) is designed
such - 30 - that the fluid heat exchange nmedi umcan flow t hrough it,

and wherein the spacer elenent (136) is furthernore_designed to
mai ntain a $paci @%&w&% Riteringeelell3as ghalbAE £ RGBT

5(120). 4. The croegepirece@nthai nelafht)) wBegdahmethd N AneOf shkeve

precedi ng cl ai 918, rein the outer sleeve (134) of econdar.y
cont ai ner (132) c%ﬁ s8 féieats?‘é%%%aﬁﬁe cﬁ&t]ﬁ AN nigﬁ%l)/sorcoﬁ‘?rll«?%f’t
one plasdic fil mand/leragrapemnd | Imatedat ed 1wl t lenal /et alalti ¢ leatser | @ne

in particular alym n_ 5...The c¢r i ai ( gl e
in one of 15the g{‘i‘eacel{%:ng fc:'1-|i21r|l mcsar%o er ei%r?%t%rrye gggénnd;cg?%)tce?rslt gJil?l%lr 4
(132) furt her nor encasl latc [medstrignle iihera sl ienvle | Bgyningier ei n t he
i nner sl eeve (146) faces the primary container (118) and is

preferably at |east partially flexib]e. , .
5. The cryogenic container (110) as claimed in one of

15 the preceding claims, wherein the secondary
container (132) furthermore has at least one inner
sleeve {146), wherein the inner sleeve (146) faces
the primary container {118) and is preferably at
least partially flexible.

20

6. The cryogenic container (110) as claimed in one of
the preceding claims, wherein the secondary
container (132) is designed as a preferably at
least partially flexible and at least two-walled

25 receiving bag (144), comprising the at least one
outer sleeve (134}, furthermore comprising at
least one preferably at least partially flexible
inner sleeve {146) facing the film bag (120), and
furthermore comprising the heat exchanger space

30 (138) arranged between the outer sleeve (134) and
the inner sleeve (146), wherein the outer sleeve
{134) and the inner sleeve (146) are connected to
each other in at least one area in such a way that
the heat exchanger space (138) 1is substantially

35 closed off.

7. The cryogenic container (110) as claimed 1in the

preceding claim, wherein the receiving bag (144)



20 6. The cryogenic container (110) as clainmed in one of the

precedi ng cl ains, wherein the secondary contai ner (132) is designed
as a preferably at least partially flexible and at |east two-walled
25 receiving bag (144), conprising the &l east one outer sleeve
(134), furthernore conprising at |east one preferably at |east

]E)art ihal ly fl exi blﬁljmrﬁﬁeﬁe\@aé 14ﬁﬁ f aekBg tbﬁggi If??fg@g c2Nectand
urt hernmore conpr g the heat exchanger space arrange

bet ween t he outer{@ eve J(r134$a‘51f1ﬁc?ﬂ% i nfler C8FBETECE 14 )O,Zz\;fﬁérei%r?r
t he outer sl eeve ddiB3demndof hehienhertslearmr({ddtedien candeated east
each other in at st rea.l a t hat. t he - anger
space (138) is suCLrg an%‘?gﬁjg 3?8:“@%%38%”.%)31 -lﬁfuP?ﬁg%ﬁtﬁ)f{éghag
at | eastSone firstorgmrtet oro12us) , fon parevedl af aheohsedt erahgrgice,

for delivery of theihgat exchangerpedisimanddind@aast engspegARd the
connector (150), in particular a 5 connector nozzle, for renoval of

the heat exchangeSRNUnfFORRBFEPH t he> G r 8T ecohhietd Brativigroang cities
second connector {dl5@hear Behkui dkephhyyeeonsested t3d)he herRirein at
exchanger space (,138), wherejn_at .| east one channel., thyrough which the
heat - exchange. 10 TR Lrf BnCPPBARTs STEPHER (i iile Hiht PERENSAGbRTa.
space (138) bet weertitdre €anstfloonnest dioredB) iandhehehsacordchanger
connector (150). The geni nt.ai.nes. 0) i ?

of 15t he precedi nsg%ac é;i QT?;gﬁhgg{éﬁﬁgghgﬁ&?&lﬂ%ﬁy&%ﬁ %c?lie?? igg) a3
furthernore has dthea emstorshe@irasimr cdmllol | ing and/ or regul ating a
filling | evel of the heat exchange nediumin the heat exchanger space
(138), in particular a float, 20valve. 9. The crgogeni ¢ cantai ner

(110) as cl &-med Th¢ ey Weiife ecedisy e EP he?StareHBfforB one of
conpri sihg a subsimanti pkbkyedingnsicnailny, st ahkeecout erticoOnt aerendary

container (132) furthermore has at least one
element controlling and/or regulating a filling

level of the heat exchange medium in the heat

exchanger space (138), 1in particular a float
20 valve.
9, The cryogenic container (110) as claimed in one of

the preceding claims, furthermore comprising a
substantially dimensionally stable outer container
25 (126}, wherein the outer container (126} is
designed to receive the at least one secondary
container (132), with the at 1least one primary
container (118) received therein, and to shield

them against external mechanical action.

30
10. The cryogenic container (110) as claimed in the
preceding claim, wherein the outer container (126)
is made completely or partially from a paper
material, in particular comprising a corrugated
35 board.

11. A secondary container (132) for use in a cryogenic

container (110) as claimed in cone of the preceding



25 (126), wherein the outer container (126) is designed to receive
the at | east one secondary container (132), with the at |east one
primary container (118) received therein, and to shield them agai nst
external mechanical action. 30 10. The é?ydgenl c container (110) as
claimed in the preceding claim wherein the outer container (126) is
made conpletely aflaid) ahhéréﬁﬁmtéhepaﬁéboﬁah@yi Qionﬂd’irﬁ&rt icebar is

conprising a corr ed 5boa d t he s ndary
Contai ner (139 |- Eh G D01 ¢ tai LPBRE: BAFEIATFY Tisd DTES " wiGEg
t he secondary contras nerec(ohaa):yhasoataieast bl@)opéualsngatl?ﬂsaasftor one

insertion of the ' 5 t ai reint ec
contai ner (132) hcﬁS I{Eﬂ%eaégggge pf?)e eraé%rgwﬁeaso'? pgf&ﬁ?m g}%{a&y
f1 exi bl eSout er slewvea ) (1WAer eivherriseEbRdad§C OO BY n@pn(cﬁazl)er

furthernmore has at;deasthope beat 1@xchangsie spacerddd8)y Watchiieg st
arranged 10 bet ween the outer sleeve (134)_and the r| mary caontai ner

(118), in parti clR3FC ey I'ed@ el e | Pt pagS {2205, (1‘*—814 re&’@ﬁ??ﬁ&j‘ e

| east one fluid healorexchangsnieediam (152 12fuPrepanat&Onagdewnica aEL2)
for storage of a nedium 124%1 in garticula b|o he cal and/or q
medi cal product, Y5 97 epaFAPPBRCHeTPEES( 112)° lronp Jr% ngy®af " E4SE
one crybfenic corheehwm(:th@) astel aistebven dAg4of ahé priecedirigary

Clai e oL ating Lo £ ST YIB! ¢ prbabner, (LOknel UELOEIRLE £ 1m

conprising at | east one sup dev at can be coup
reversibly to théas ybgehl c é@ﬁt aﬁer@lv(lﬂﬂ))atoﬂeﬁéﬁpl%ﬂ%gfhuh@a@eat
exchange medi um tQ:dhedd WRAERIne, contai ner (110). 25 13. A nethod for
storing and/or transporting a nedium (124), in particular a

bi ochem cal and/or medical product, in particular using a cryogenic
contai nes (11Q) asreglaadamichn nd@ﬁﬁc@f (uhe)prmﬁdisﬂgralgai e 39 med:l_um
relating to a cry,

ic conta| es
the foll ow ng st e@‘%eﬂ rPﬁﬁEi%l ﬁf:al ne]?l?clki%sllca i n? t/.lcauce é a
secondary cont ai m:a:roquIBZ) sawh@r prapehetprnmadev 3%  ¢bhi hi nempqrifc:»S)ﬂg

has at |east one flexible %hé”l:?%g%i‘u%@ Mgt t he $ecoRdRR Y imeq

contai ner (132) is preferabl ast partially flexi bIe wherei n
t he secondary conttai REE (ng)the precedlng cldims relating to a

20 cryogenic container (110), furthermore comprising
at least one supply device (114) that can be
coupled reversibly to the cryogenic container
(110) for supplying a heat exchange medium to the
cryogenic container (110).

25

13. A method for storing and/or transporting a medium
(124), in particular a biochemical and/or medical
product, in particular using a cryogenic container
(116) as claimed in one of the preceding claims

30 relating to a cryogenic container (110), wherein

the method comprises the following steps:

- a primary container {(118) is introduced intc a
secondary container (132), wherein the primary

35 container (118) has at least one flexible film
bag (120), wherein the secondary container

(132) is preferably at least partially

flexible, wherein the secondary container (132)



- 33 - has at |east one opening (133) for insertion of the primary
container (118), wherein the secondary contai ner (132) has at | east
one preferably at |least partially flexible outer 5sleeve (134),
wherein the secondary container (132) fuPBhermore has at |east one
heat exchanger space(138),which is arranged between the outer sleeve

(134) and the flexiM#es fit mbage (dn8) oberingeeivpngrat lieast-tose of
fluid 10heat exchangfrr-.ih medi um _the nedl umé 124) .i.s .introduced i nt
€

i
the primary container{118fang &t°1 Bne | Hé@t rexcHARGR redit
i s conveyed into or dduouidri he:d"re:aiiraa«cha(rilg“ﬂ spece (@E38)leakl 1©ne

The met hod as cl ai r edi er
the foll ow ng stepnepdrténf;efs%gl d%&'y %%% ﬁ}éﬂﬁl%%yl sf’rl})(:‘lr’]}'ﬁL %‘Tebﬂﬁ
into at Peast one substeifi dlBy)di m@ﬁal thest gt endurer cooneainear

(126), wherein the oufgry coRLaLREEMELLO) Hass deétgn%ats& reggd Ve Hche
at | east one secondary cont ai ner (132), th the at |east one primary
cont ai ner (118) r ec&idfdpnger  space (138), which 1s arranged

between the ocuter sleeve (134) and the flexible
film bag (120} for receiving at least one fluid
10 heat exchange medium,
- the medium (124) is introduced into the primary
container (118), and
- at least one heat exchange medium is conveyed
into or through the heat exchanger space (138).
15
14. The method as claimed in the preceding claim,

furthermore comprising the following step:

- the secondary container (132) is introduced

20 into at least one substantially dimensionally
stable outer container (126), wherein the outer

container (126} 1is designed to receive the at

least one secondary container (132), with the

at least one primary container (118) received

25 therein, and to shield them against external

mechanical action.

15. The method as claimed in one of the two preceding
claims, wherein the medium (124) is frozen and

30 then stored and/or transported, wherein a heat
exchange medium with a temperature below a

freezing point of the medium (124) is used for

freezing.

35 16. The method as claimed in the preceding claim,
wherein the medium (124), after it has been stored
and/cor transported, is thawed by introduction of a

gaseous or liguid heat exchange medium with a



25t herein, and to shield them agai nst external nechanical action. 15.
The method as clainmed in one of the two preceding clains, wherein the
medi um (124) is frozen and 30 then stored and/or transported,
wherein a heat exchange nediumwi th a‘téﬁpérature bel ow a freezing
poi nt of the nmedium (124) is used for freezing. 35 16. The nethod as
claimed in the presesing iai Abowbenrei firddei mpdpoimE124) , tiaét erditum
has been stored aﬂ%@r transported, is thawed by introduction of a
gaseous or |iquid Hedt" exchange nediumwith a - 34 - tenperature
above a freezing point of the nedium (124). 17. The nethod as cl ai ned
in one of t pr i t hod d erepn t [o1f] di
cont ai ner (;1?8’) gﬁ%ﬂo&gtt gla_ge%gncfgir%lrﬁc%%t \gﬁneg.?m(g? anﬂ%g,cei fd
appropri ate, the mafhad cobrEiherviias)n aklee corphersl gobrapaeti dLLy)

di sposed of afterydd)e medhdims£d3ddabas cbeeninemved2) and also, if
appropriate, the outer container (126) are
completely or partially disposed of after the
medium (124) has been removed.



