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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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
expansi on of_the .actua t has been_.intraodu e
Chner space B1 48 hELPEFRFBAG, Shor STEh HPTRATS U hd AP
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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 .
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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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under the nerimatodmadempénttare stodusengratanspokes, f eithovexanilioe
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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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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 thébmedi 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 &X&nplRFL beFAytetrenl aféd By %mﬁngwhen the primary

20 container is already <contained in the seccondary
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



The net hod can be advant ageously devel oped in various 10 ways. For
exanple, in a further nmethod step, the secondary container can be
introduced into a substantially dinensionally stable outer container,
in which respect reference can once agailf be made to the above
description. The outer container is designed to 15 receive the at

| east one segiondairty eemt abaerericﬂbdhe iat Weash Ods@s@rimyprmary
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Al ternativel owever o) poSs
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after whi ch 4he HiY "BEYL GRNERENSE b%ohﬂb&OQQ%%ééf“fttﬁflPUbérn%Qed
container. In a further nethod step, the nedium can be frozen and

then stored i&hdFBf St reEsitian FBF‘tt hfehefr@é?FﬁéSlénhéé?a%x€ﬁ§ﬁéége

medi um wi t hmiad:l_eﬁﬁ)eiﬁt e el awdard@obHeaztdppi hh athd heomegiktimogan
be used, for_ ,exa s has been i ndi ated ove, silicone, oi

andior a || UGt BRSSePDy LRRHRTEOR | U AFEPOgeN. AV ndopibn medium
i ndi cat ®d aludnee, 1$eahbattex¢h&ngeune@eah1ead b@lhﬁﬁ&KW&mdcabl ahe

once_and/ or iTRed LALPUGIL Lhe So. craaani caAanLAl e, NN | 9

are al so poss or exanple by heat exchange ne um
i ntroduced &idatat ev@bangandiadiisn t fan, befidty esppedeup 99 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.



necessary, that is to say replenished. A cooling - 18 - circuit can
be provided, in which case the primary container, with the nmedium
received therein, is cooled by the heat exchange medi umin one area,
and in which case, in another area, thelfeat exchange nedi um ensures
5 that the heat absorbed during cooling is transferred to another
medi um and/ cmhearmdspdss@l@va@elcés w'hal ﬂm@ tdthb 44t tlﬁéﬁh@@nnﬁcbh@n or
that the expreSS| o is.to be&lg: r st ood broadly

chan%
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exanpl e, be part o nedr um o punp or can be use
anot her fay Rlgadin theerli emshdagef swhoche sforedthadpspcess, can

transported. 1'% orgler §ps &‘@éﬂth@fﬁegbﬁlﬁlégéﬂ? af h@rthbhghas c@%%'ﬂlng
stored and/ or ansporte t he net hod can hernpre invol v

i ntroduci ng @& éE% %]n]d]/%artllcirmﬁ‘"i‘)n M3t 1 9poR&théange ﬁéHFﬁﬁﬁjV\,PPﬁ af
t enper at ur e NP A dfege NG A Motfgd-amadl utaced¥arheat exchange
medi um which acts here as a thawi ng nedium can, for exanple, again
be introduced all at once, or, as is preferred, punped through the
secondat cdmt acnetrafhe theattedciasge Qﬁeﬁﬁdimcwﬁniim thnsadases,

al so be healgd 4 rye Q{rgxégﬂkﬁde\é’abﬁg Qfﬁéh‘éogg&%rable
container, for exanplfe with't a eat ed gases
and/ or heat e liagui 48 d@Fma s@fbé%@il% Tﬁéenﬁwfﬁh FUyPHEPAST e

conprise at dgastirenie met had stepnén Whiedpdded pri %rtm&p%ah:eq?lre |
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and/ or the secondar ner, and al so, if a p riate
Ut er cont atREPSHEC GH QBT v BT BTl Py BF SPBRGAt of UanLEs ERECS
medi um has bdera etiwyedardhinsedd flisposakbecamdrecdene, tios exappked
by conpl ete Qr &&@Hf&“aéﬁ%&%ﬂéf@ gﬂg%8£ ?Hémﬁ%%poéé&u%éthod do not
generally tie up capital. Adaptation to modified
volumes and/or process conditions is also easier. For
heat transfer, it 1is possible to use inexpensive heat
20 exchange media, for example nitrocgen, in 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



The proposed devices and the proposed nethod in one or nore of the
above-descri bed enbodi nents have numerous advantages over known

devi ces and net hods. For exanple, the freezing and/or thaw ng of the
medi um can take 5 place in a heat excﬁaﬁ&er‘ whi ch, after the process,
can al so be di sposed of conpletely. Although cleaning and/or
sterilizati afocan addi tb@nalelcmcbel castis Bl o1y f bapprompial €ont RiisH S
not generally nec ssa Inlcontrag ﬁio Stﬁlén" ess steﬁl c.rer/o%ﬁni C
cont ai ners, C cﬂﬁ/ - FErabPE “PrveSTHERT "8ha " consi det abi & ®
outlay in tepmldﬂd OgJCSt imssctt heflpampﬂs,,ed tor y egemige scontrai werps: carty
the pr oposec\_,é’@_f;1 fqui re conparatively | ow investnent costs and/or
runni ng cost si nce t'hey are used just once. Mreover, the

pr oposed2cryogeni ¢ contai ners and/or the proposed nethod do not

general ly tingAbEAP) t%llnc/édah?tati@n g gmdid | ed a@byaes;émj Oheat
process conditions is al easier. For h at transfer, ﬁi‘nal S p055| bl e

to use i nexpaididafshedied ex@l"%‘f'lgeaﬁ%dl ?b?uéRanﬁPe frdGen, for
particul ar |d:guipd eni tS‘J_CZgi_e:l’bneThe)lC]J’ yogﬂmxce cdid aimieys dassbe rarseduesd
in a conpact chrarﬂlna% n that .a rel e}_,ttl vell3‘/_:1 smal refrl erat#on surfgi;:e
area i s necessary, '1h ntragi~1 t & Known' rryoge ai ne
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Mbr eover , tﬁélet'r%fdigehpérééﬁpﬁllﬁ@r sCfr & | ReRBendky alé‘ﬁ@l dwfiipan,30 for

desi gned as LizsRasald epseyogeny cmeaBhizeReousC b hat hegt UkRchange
shi prrent of the errpty cr\éP eni_.c_containers i s, not general l)}’ requi, red.
35

The enpty cAFGGEH! ¢ F08nt &lfier STEEATBE dPRPEIEHODS |Jnss|6ﬁP do,
Mor eovel5 thasgaddpdded wirarogesi ey coht abdxer sasmheateﬁméylsfeanmaHSmee

d taki I , f
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mat eri al s al’so perni Orage purpose

storage - 20 - costs can be reduced considerably by conparison with
conventi onalgst @k Ph&S 1SRNt & NeESnidt c'o%t%h%%r%oséﬂuﬁ’)@rtﬁsﬁ%ﬂ
flexibly to changes”in capacity reqU|renents Mor eover, since it

possi bl e t 0 FWHIIENUS ngChebR 1B&ERangéaredi &r¢ hafjeérl@n@idf fidhl t lFGSt

handl e, 26 or exaRl1g ysi Ia§onal@pbsabm@re dr%rd@é@ﬁd esSofit $¥n®fs, the
cont am natlorlt In particular, .the u 10 nitrogen offers

v i
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exchange medium for one freezing operation, 1S ea
especi al | y isenal8Pnglhi Megyencaschedtore ar%lfvé{rqmmrﬂrﬁlly 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



since nitrogen is inexpensive and wi dely avail able. By using

di sposabl e cryogeni c contai ners and/or using cryogenic containers
that are designed at |east 20 partially as disposable cryogenic
contai ners, the cleaning costs and/or “pPant investnents that arise in
the case of stainless steel cryogenic containers can al so be avoi ded.
Di sposi ng oftlr}éla%@gw@?@m%@@h%@aﬂ@ﬁs?gﬁ BéS@o}lﬁaEﬁ@M @?ﬂe&hmhelcan
envi ronment a riendly 25 than conplicated cleanin or . ex e
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i nexpensive to di spose of. 35 Conpared to known di sposabl e cryogenic
cont ai ners, SGCHERD| €°PhE 186/t afMer Stde5BRi b¥RINE n {EPel 24t 585 BD
and US 7, 10§&Ee@ﬁ&ed,gey@top@§§ploﬁﬁ§i@n Heas Lhﬁcﬁdﬁgaﬁ:aﬁ%uﬁfh t k@at
provi sion of_.the secondary container,. in ich .- - e hea
exchange nediifim CA¥CPe"tonfA hEd "&hd %i%ﬁ%aﬁ%?&%@& %Cﬁ’e %fi ﬁr&?ﬁ't
cont ai ngé® f rmomefechanaggpodbabgen Toupsddiede & urthérigechancral area
protection, ove-descr t - out er t ai c e
provi ded, 5E§Eﬁ§ﬁbcéﬁI§§%%%%t,tlg p%?ﬁ%%?ggghta%ﬁeregﬁdlggﬁélngF%é
secondary cowwEe, fr 6MiAechbhie@iateads hepite sed6haaggrcortat nepe
can at the saRdnddiB&RCLiAS ANshALLIEA, By ¥eld di sPRsablevdeabnner,
exchanger, such that the cryogenic container is. also suitable for at

| east 10 bri%fCh rafdportatiBh BuESi §8 £3TFHY gBraPPsR%arda and/ 8PS
refrigerati emntcaaiines .raffudrhesiamedd.ne, however, this integrated
heat exchanger can be inplenented in a space-saving and i nexpensive
manner, such that it can also be easily disposed of and does 15 not
require ret@mefhidesstiptBrrefoldddey iquawaimgs t he drawi ngs Furt her
details and features of the invention are set 20 forth in the
foll ow ng description of preferred illustrative enbodi nents,

particul ar | yuLrheghj deedioh andh fasd WdEFenienthel dinentina raspeéeitve
featuresocardier nplenerthed sianlywi®d sevekalipefionhendfn geslieraktion

wi th one an er. The inventiqn is, not . . . .
% ustragive emgoglments, particularly in conjunction

with the dependent claims. The respective features can
be implemented singly, or several 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



25 limted to the illustrative enbodi nents. The illustrative

enbodi nents are depicted schematically in the figures. The sane
reference signs in the individual figures designate identical

el enents or designate el ements that haveéZan identical function or
that 30 correspond in ternms of their functions. Figure | A shows a
sectional view of a first ilAustnatd velenbediererdeed 8bChyageRi Erom
cont ai ner according to the invention; showsa perspective view of the
cryogeni ¢ contai ner accordi%o‘f%’ Figure 35 Figure 1B - 22 - 1A in
a plan view seen obliquely from above; Figure 10shows a plan view of
thecroeni-iﬁgg\t'ner ac, L ng.to FLgure. 1A d Epqur

Vi ew, gngl ogEtC)l to %gure 1%?&%‘# % pfélg fidlr 8RC Erd %r%%%\?ﬁca
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



a second illustrative enbodi mrent of a cryogeni c contai ner according
to the 10invention. Illustrative enbodinents A first illustrative
enbodi nent of a cryogenic 15 container 110 according to the invention
is showmn in Figures A to 10. At the sarfé €inme, Fi gure | A shows an
illustrative enbodi nent of a preparation device 112 according to the
i nvention, whiiymeepanat i ostdeviee Idchrfautiiherswr e Thenprmnse@sumi n is

addition to the ¢ryogenic 20 nt ai_ ne a_suppl evice-114 that .can
be. coupl ed 1SUEIITS | B PRE=E R ogdh: EPeofiainer 11b. TEFELrRST TS 1oy
10 show onl yld%he cryogenic container 110, the latter being shown in
Figure |Ain a sectional viewfromthe side with alid 116, in a
perspective view 25 obliquely fromabove and without |id 116 (Figure
13), and®i n EPEERES vet P Re W HHSIRTHBOVECRRAIASE hdUt0 | FEMRIBSERI Gdr e

10). The cryngeni c eentainer 1@ @ onprisrs a iRl | MBKYs 30 iaQiAier vb18
inthe formof a flexible fil 0 wi.th_tube connectors. 122. For

exanpl e, t NSATEAT e 1 4 3§ 196004 He SN oriod PG & sTaeriise
di sPosabI e hagpdsed exanpl esaspbe " Shapdatdnbl endimy(irgdl bi 6proeessipie
Al 90 possi b H Ec pl STHREEH mepoeont afhes. 138°6an BESFIITE
with a hedi ygrvesr eranpltéaa medincanehtne a doagnostalel hpeation aand
bi ot echni caliysulation. As is shown in Figures 1A 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



material, via the tube connectors 122, which can be - 23 - designed
as sterile connections. The nediumis designated generally in the
figures by reference sign 124. 5 Furthernore, the cryogeni c contai ner
110 conprises an outer container 126 whi#éh” in this illustrative
enbodi ment, can be produced from a basic framework conposed of a

si npl e suppaiid ngL et erdel ve f embexanehe mMidiir,| ayeraepanggat ediboaid.
This basic franework .10 .serves a% t he..sa ti rrﬁ.Ior st ahj 'zatiEn and
g € hhiBupP P26
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10, a sebonddreevotH rard 13 inyimamodieerimn 1 s framework of

the outer container 126. In the illustrative enbodi nent shown, this

secondary container 20 132 is open at, its upper end and has an
openi ng 133 T o8BACHAI CHL R T | XPbIES f FPAMLERGS1 29O thé tpriacpn
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outer sl eevexXB@®larhitch B39 sphceduskdmamiol IdatdatheSSavENgi AE SéAfes
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outer sleeve 134 and the flexible filmbag 120 of the primry
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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.



5 sleeve 134 and the primary container 118. The spacer elenent 136 is
designed such that it can receive a heat exchange nedi um or can have
a heat exchange nedium flow through it. For exanple, after the 10
primary contai ner 118 has been fill ed w#Ph~the medium 124, it is
possible for liquid nitrogen (LN2), for exanple, to be introduced
into the gap serving as heat exchanger space 138 between the outer

sl eeve 134 d the flexible f{LImba 120. _This Iiﬂyid niitlgi]o%en 15
evapor at es spbht RIESESy HRECLRES 08t k8 3ed G 1248 Phe 1pr6EedY
can be cont rolneed ire t besguddei t yioh | thei dsystemgerhovwror &tdrpl és

Supply dovi TR B it 8dods Thby BIRT GAD, DF THBBI LERC] 0B
t he ot heb fi@ﬂcé'ﬁﬂbirﬂﬁl/mméﬁiéanl%% douptledche tirr ceysgehbe contsdiower

110 and U”C%Hféeﬁ‘zciﬁ&eraerfd Onﬂhﬁfrﬁ% tﬁ?o@é%eséo@idfr@@é&“gtbhepﬁ%@ieum
124, for exanple at. -25C, has been conpleted, the whol e di sposabl e

system of t FERARFIGEH Clec St herr PP dtortett in a 25

refr ihger aéli @ﬁftrea?nmsépr t@iéarmi@;%ﬁsim e@gjoﬁfen%he csirmaahg@rpeﬂa@dbe
pre-heated air r .exanple, is. wn into t eat e anger__spac
S ' or et TR ATHEAH NS ool it 150 At FROEFR (o (B o SR Bg
st at e rgady dleanisg. TBhsptreotcanf becaloreinds éxanphd, byoneass dfs

t he supply i 4 0 Loyl ars supphy. devige. er i i n
addi tion to%ge\é{te%\%el]%tjyhawgﬁg}ﬁ_%glrj exlal?rpl ghl)én t%éeg%gnﬁ‘!e% dgg’gllrv;églle%?gﬁtl
is al so possiicgad UseCA fFasH e tTRU% ngohr oekssnlEse erbAple, 35N

the surroundifig3dreaty FGAUPLAP YAt B RN i tself suffice to permt
thawi ng wit hout auxiliary devi ces and/or w thout pre-heated air being

actively blown into the heat exchanger space 138. - 25 - The process
i nvol veds neansinichati aldry eapidableezihgpbbabiear ecpossidl eswd,h the
SySte”]ShOW%xaHEf%ffﬁs the flexible film 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.



particul arly advantageous in the case of biological or 5 biochem cal
media 124 in which, for exanple, a slow freezing and thaw ng process
could lead to phase separation or other |ack of honobgeneity. After
use, the inexpensive cryogenic cont ai e bcan be conpl etely or
partially disposed of without special 10 cl eaning. Shipnent of
containers to and fro, as is generally required in the case of

conventi onal i c,contai.ners de of stainless. s

t herefore préV%%%% g bénaéolégg éég%%%%%réﬁ § %ﬁ%lﬁ Pgt Without
di sposabl es wen Heppkedie¥dre ekafrpargd ahethgnﬁhexlbWetEmlﬁﬂ@agsﬁams
Bag vol umes of up. 4,04 50e1jnlb+c§{rﬁez% eyen 80 gkg‘égén% M +8i%er 110

concei vabl e, for exanple | so possi o0 use multiple sets,
that is Po saegﬁcz:rrqlﬂdgzsnrcea celnt aiimeten tirm -20 Thilsh %rmwawwm@ftamer

primary Conﬁﬂiﬂe%§a£%81cBﬂﬁr?ééED'@ ﬁﬁuﬁﬁﬁqﬁfc6ﬁﬁﬁlhgkef198$n%@ﬁa For
exanpl e, a pl.ural artni%bs can be rOV|ded For exa
I

one, two, trﬁ']@é‘lk#]o%r fd‘rl“h & b|%n$ll|11-’ﬁl gsc‘?LW%ste e| \‘%é"’d

in one cryogeargards)ntaueerpﬁa:hﬁhrfomﬁxaaﬁbe PE8 severfalregicyogest C be
contai ners 110 c%ﬂ%be stor d on

In partlculg} o ST ?er% @%&a %Og?oégécgéggﬁgnnglgﬁgu%eﬁhﬁ%

hal f théOmethﬂﬁand vol ume conpared to conventional cryogenic
vessel s, particularly of stainless steel. 30 In initial tests, the
proposed cryogeni c container has proven feasible for ractlcal use.
Thus, for eXaiRermarfezi ket i FAE¥CEPNABOUEORRRINAA r&ib VY r éfartéed

fQ: one |it forfy r%?%?”anE%ﬁ?@@”céné?aﬁdr21g%tEmmiﬁh|aIB6dh§§ a lid
ni trogen we ee er. ki amo [ or exa
prede?erninégfg EEFS %*dll dlﬁlt}%ggﬁuﬁhaFaﬁ§ jﬂggv%ﬂ?gl ANt for
one freezi ngplprredessy cah pesfedes nld2i heuadattlexc halngehespaeachadge -
28 i gur & dadiih Ch A ADBLOARUS O B ONEL, BULMUNOULEDE an

suppl y devi Ce condurt-s a secon
enmbodi ment ¢&amanqnnﬁﬁu@ﬁmoheaunérogmged and/or removed even when

the outer container 126 is closed. As regards the
possible designs of the outer container 126, 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



5 according to the invention. This cryogenic container 110 again
conprises a primary container 118 with a flexible filmbag 120 and
tube connectors 122. As regards this primary contai ner 118, reference
can be nmade for exanple to the above aeggrlptlon of Figures TA 10to
10. Furthernore, the cryogenic container 110 once again conprises an
out er cont aibwradl26hanhieth ial séohasda Hdttveklf. tHhi ©utied 146eé8ei 134
this case pray d with a 15 | ural.it assages 142,.. such that the
heat exchange drre {qumle{lnn %%e rre&’46y 1‘529 ﬁ %%] 2C to" han?ore& Pafe
transported Ic¥h bequnsroduCen andsor cenpeetorventvhamd hendsat eat 2
container 126.dchf! eafithe A% cals Passid e dleslane,of ke auter
container 126, reterence 20 can be made for exanple to the above
descri pt fon aSICHHNES | KALTSL025SNEB afal At tHRL cryodedtc eFshanger

110 al so hasne%ilmongﬁaytﬁents@d&ﬁfd I3Znndbish has aheal exehanger25
the 11 trati ve enbodi

space 138. vvev in caontrast t u nt .
Scording t OME NSl (TGS HHE Hoat | BxERENGEP nBaEOREN ChRe LnneT
il lustrativelemadi Ivehta@dcohdi ngtee Bilgewve 234 prledter abl yonstyi An
di rect cont t the Le I f|Im . i an

desi gned as%gtj pmé%]t gé? 8? g; Pﬁ]@b B%F}sthf?gﬁglse 531% 250 pe
secondat{ contldiaterwiB, i iﬁonfh@xammﬁ,r ati véiddbctianan eh@mntsl%
desi gned wi th A th‘@ét"valelx‘?ﬁlafn%e' Yicdd uRRg - £IRNS, ftrl%ﬁl seg@ndah ¥t

container 132 has, 1n addition to the outer sleeve also a 35
flexible i nﬁé%nr’:ﬂcéékfe 14% FQCltﬁ"@ t HRCPN @ x CERBSEL P tﬂaﬁj 128he TRea66er

sl eeve 134 andnidig i19@res egyeaddbr Lan @@t\/\ebﬂpmetelgaeh& ptaBQELadlly
t he edges, such that a, heat exchanﬂer space Lo t he form of

| ong, narroWSard fLOWALIGHNE 3?0 ?r‘éd BetREBASt ﬁe“B&%é’Fm
sl eeve 134 ahdcdyh-filer, shbeeveraby whiaig hedte exphangerswspoos 188

begins at afjr t 4 at a second connector 150.
The first conne?;l[eacC (?glrr?ejsr %ggdo%%dﬁ%'y serve as an inlet for a

heat exchange nedium and the second connector 150 as an outlet for
this heat em@amw@a&{an r&é@l@@pcmtw\ee;?uﬁlﬁedlBﬁ%uﬁheeﬁe h48+t

and the outer sleeve 134, is to say he heat exc ger space
138, whi ch ggﬁQﬁnggﬁ'égﬁqu;BB from the first connector 14
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.



10 filled with, for exanple, a stiff spacer elenent 136, the heat
exchange nmediumcan flow fromthe first connector 148 to the second
connector 150. The spacer elenent 136 can in addition act conpletely
or partially as a flowdirecting means, 2fn—order to ensure a uniform
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 ex ng e ?y ans of a,correspondi ng supply
device 114 according to Fig O LS L medium that is
to say as heat transfer nedium silicone oil, for exanple, can be

used in thi se,.. - .28 - List of reference signs 5 110 cryogenic
containe% 1%£'préﬁjp ?Qﬁ?(ééﬁ%%§Q%é-supply device 116 lid 118
primary contldizherprEpalrd: fdrexddstiecd i | m bag 122 tube connectors 124

medi um 126 quter Gopi@) nelyile8 interior 15 130 support devices 132

secondary cont ai ner
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



133 opening 134 outer sleeve 136 spacer element 20 138 heat exchanger
space 140 conduit system 142 passages 144 two-wal |l ed receiving bag
146 inner sleeve 25 148 first connector 150 second connector - 29 -
5C ains 1. A cryogeni c contai ner (110)_f8P Storing and/or transporting
a nmedium (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

5 Claims
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



15 conprising at | east one secondary container (132), which at | east
partially surrounds the primary container (118), wherein the
secondary container (132) is preferably at least partially flexible,
wherein the secondary container (132)~hd§ at |east 20 one opening
(133) for insertion of the primary contai ner (118), wherein the

secondary contai nefat( 13@e hasl aitd | ersdt or&cmaﬁfg%r alesiaim | @ast flow
partially flexi bltﬁ} out s| eeve 34%: I’%I n the seco dar
contai ner (132) f FBr h&L %t " ehStD 25 NGn S HASRT e ﬁﬁﬁéEr dpde

(138), which is arg anged Hetnween tdees iogiteat sjceemi(nmm and tdpacing
flexible filmba 0 I n e ne Ui, he

exchange nedi um ‘%‘%‘heEg? 00312% C g%%fgg{ene (4%10 gs %alﬁ% |natgh
precedi ng claim (d&tein the primary container (118) is designed as a
di sposabl e filmbag (120). 3.The cryogenic container (110) as clained
in one of 35 the :rfr ecedi ng cl ains, wherein_ the heat_exchanger space
(138) has at? eastheorfer ¥3sRIErC eCF%IPﬁééﬁn?li%}l%)rr%ﬁg@éaﬂﬁe@hénhé@@ of

exchanger space (dh38) r\M&%rdQIn@ tb@a&ﬂaqerwﬁéemt #{HS6)ou 1S e gilgrRa
such - 30 - that(ﬂi‘@ %1 ?Fé"r‘?teat excgan e i_um can Lifw throu hit,
and wherein the s r T3R8y 7 &rhére & bn&ﬁ’mtp Ses
mai nt ai hGa spaci g bélem tdre outteeralsl eEa\Zm (]a&@)/oand atthe lfelalsm ba:gle
5(120). 4. The cr i nery 0 o] e

precedi ng cl ai ms erel n rltﬂ{a %[ r/(ojﬁl )eozj(rlB o eocs%gicon tt%

cont ai ner (132) @mﬂﬁhlsl& Hm%lftl&lleas'ltn mm@amalmmmmr at Ieast

one plastic filmand/or paper filmcoated with a netallic material,

in particular alumnum 5. The cryogenic cont ai ner éllo as clai med
in one of 15the Préc&diMRPN S MOt n(1hd) seeortatyed 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)



contai ner (132) furthernore has at |east 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
contai ner (110) as clainmed in one of thélpreceding clains, wherein
the secondary container (132) is designed as a preferably at | east
partially flexibl@aiwkaioteastas wawal heds25 bﬁ@ei \fillifgtba@:c{n:l:é@t
conprising the at if st one oute{.sl eve é134§ u%thernn
conprising at |eaSt?e priaf PabriCatatea PRESIFPY £ PE%POEe i vy
sl eeve (146) facidgﬂiwmrji¢ﬁ1bhg @bﬁ@)exmhhﬁgﬂtmmmrmmeandnptl§Em@t
t he heat exchange pa ged yneen; he ev
(134) and the |nﬁ%?§s|%§$§9 g%%n l:c?(%ln ]ﬁﬁ}dute%ﬁ ggég%EEE? %
t he inneb sIeeve(%ﬂﬂﬁﬁcﬁﬂﬁaQﬁmﬁﬁb%ieﬁOIoréa@habtﬁérthﬁ @Ea¢e§§ﬁh@m§e

area in such a waydhat, theeheal Eﬁéh%ﬁ&%%fﬂB%ﬁé&ééﬁ) 183) and the
substantial |y 35cl osed of f. 31 - furthernore has at Ieast one

first connector (SEAHRd| ﬁOBQ?FFE’HI at12 koRmEet bFudGR LY f GPRBEIGERSY v
of the heat exchange vredi u@handea&hhﬁgét ogpa@@conrb&pﬁnemeqrez(rﬁ&)t
in particular a 5 connector ozzlg % nmoval t he hegt exEEan e
nmedi um wherein t @qzr%ReCS Rettor f&gﬁ an %9&32@%0ﬂ8a oNMAE:
(150) ate fl uidi cr[aidlymconaectﬁdﬂbu oi$ h&dmwetd exchdanhgerhspacexchadger
wherein at | east IChE it h n
medi um can flow i %%Eaﬁggt%@xcﬁﬁﬁﬁg éﬁg&é?§g§89fdé? and
the first connecttdye (Sm)nchﬁwnwmoﬁcﬁ@onnect or (150). 8. The
cryogenic container (110) as clained in one of 15t he preceding
cl aims, wherein the secondary contai ner 132% furthernpore has at
| east one elfement! FEoMTRIISTHY &fati 1egul i hg?a FHRIPRY FBvBPSorE
the heatsexchanganedi gpetadihe hestaimghangaerspace {H88) secdndary
particular a float %%%%k%? (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



9. The cryogenic container (110) as clained in one of the preceding
clainms, furthernore conprising a substantially dinensionally stable
outer container 25 (126), wherein the outer container (126) is
designed to receive the at |east one seééndary container (132), with
the at | east one primary container (118) received therein, and to

shi el d theEn ag;ati rtsia_ﬁ%é,ergabrg@ﬁhaiﬂe:abga@haaay %%n\;\lt%mme qchr]yggerj_is:
contai ner (110) as c] ai in.t cedi n er.el n t out.er
ot e ner t126) TSR ALRG Bl TPBLRCo e M BV ML | MRS
material, in parttifoul secoonprysi ogntatoerugel¥t) 3blacar dt léﬁbt one

clains, wherein t %9 ndgﬁgﬁgont@mflgééa bet pr%feg%%y ?&1’111%%%}

partlally f1 exi bl secondary container (1
| east oné opemlufqmﬁﬁénﬁmr ﬂﬁ§évt|whﬁxﬁlmhéhsr|ﬁ@¢@n@arroﬁp@¢@émer

(118), wherein the pacondasy gentainek (134 H? Seflrdie t 9B€ least
preferably at | east partlall fl exi bl e outer sleeve é mhereln

the secondary comaitngtliv3D)eFiRihePhore RASCYE (&3 roHéeﬁééP the

exchanger space (skindamh} cdortsa idangesk 10fubehyersréhrasuter 1slageve
(134) and the primary _contain the.flexible

parij.cul ar

i m bag (120) " 1O SRear v PHECARSFEabPahe F1i1d HEbtCoxtarg@anged
medi um 135 12. P&&gam&nlomhdevmuEet]jémede dfiédageandi ahwedipurimary
(128) ahonants culdte AN.ochenbeal Andior, fedieal PLOdHELyi 5L riin
preparation device rsfin one cryogeni C contai ner
(110) as cl ai ned #a¥ oh %f:tﬁ@rprwwgﬁgslatnéeﬁértatqm fhujdopeat
cryogeni ¢ cont ai ngfcHzkHY mddinimher nore conprising at |east one supply
device (114) that can be coupled reversibly to the cryogenic
container (110) for supplying a heat exchange nediumto the cryogenic
cont ai nep (IIlZIZQ) EepblatA dret dedi dor (uani mg;;andtor:atgéaraﬂaooatm@uam
medi um (124), tlcular |oc em cal di ca rodu ihn
parti cul ar u5|ng @Eiﬁyoq5%|€a5gﬁF3 & a(fi (%emlngkne%d{n ohe o the
pr ecedi ng cla|nspﬁbduaﬁﬁu$a@ﬁtprapery@gem(ﬁaxwma|hb12(1m©wPrwhengin

the nmethod conpriges; dhe. fohl 0\%889%}1?%5 contaaﬂ?{érrm(lb’lt‘}o”éé' BEL i (L 18)

is introduced into a secondar% al ner 32), mhereln the primary
35 container (118 Ras aff| ohBe o?ﬂée‘?@‘é%@il%l €¥3198 baF1E2MI  Weer &i n

the secppdary cortrdidiRinilcl32dntsipsef gnahl)y aiuﬁ@ﬁ@ﬁmé&@tb@hbflslng
flexible, wherein thieas%ongggy SSBE Inereéggg (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

cont ai ner (118),
one preferably at

| east one opening (133) for insertion of the primary

wherein the secondary container (132) has at |east
| east partially flexible outer 5sleeve (134),

wherein the secondary contai ner (132)ru§§h€rnnre has at | east one
heat exchanger space(138),which is arranged between the outer sleeve
(134) and the flexi s fit mbage (d28) openingceivpngrat lieaskrtade of

fluid 10heat exchanqﬁlnediun1 t he ne iun1élz4)
the primary containe

i nt r oduced |nt

S 11BF IMaRd O A Dne ! rox Rt hedit

i s conveyed into oradﬁmnqﬁryPmndmﬁﬂimmmhaﬂgéf spece (@E38)leaki léne
The net hod as cl ai r edi er |
t he follomﬁng stepm%%%é%%égi dgﬁy %%% ﬂ%g}E%%£§Pls |ﬁﬁ‘ %ﬂgeg%qu
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14.

15.

l6.

sleeve (134) whereln the secondary container
(132) furthermore has at least one heat
exchanger  space (138), which 1is arranged

between the ocuter sleeve (134) and the flexible
film bag (120} for receiving at least one fluid
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).

The method as claimed in the preceding claim,

furthermore comprising the following step:

- the secondary container (132) is introduced
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
therein, and to shield them against external

mechanical action.

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

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



20 into at | east one substantially dinmensionally stable outer
container (126), wherein the outer container (126) is designed to
receive the at | east one secondary contai ner (132), with the at | east
one primary container (118) received 256Aerein, and to shield them
agai nst external nmechanical action. 15. The nethod as clained in one
of the two precedidigptstiume wubevei a theed®ihdgnpelid) 95 thezeardaneh
30 then stored Qg%gr transported, wherein a heat exchange nedi um
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