Packaging for biological material The present invention relates to a packaging for storing, transport
and/or freezing of a biological material such as fish semen or milt. More particular, the invention
regards a packaging for cryopreservation of sperrhatozoa, embryos or eggs from aquatic organisms.
Traditiongggkgﬁ@eﬁ%imgégﬁ gygpreserved in cryogenic straw consisting of a narrow and slender
tube as for example disclosed in EP 0 873 726 Al, EP 0,562,947 Al, US 5,868,178, and US 5,190,880.
The mainl BFaWBEEK Wit RHes e daisiviois tRakra iat B P Sl oRIE seBf o Befeianfiidrial can be
filled intodfaese Siramseriisualy, £ FisH mhsemapnas fezea-idsonvestianahmaditir:gsypgenic
straw. Tri%!g]fhave l?eecr}_ oe%%%%(fé OfreO in I?lamlzp com arissgrnewithflldz r&plil £8§UIP” iin a dramatic
decreasé’in Tertiization succeas {Lannstaner et aﬁ’l Y%\quacﬁﬁ%urelﬁe%earcﬁ §§, X1 479). The
aquacultdraditustly nwet aeeffidicne | aryersesiey @hyo prosaprati shprotoet Fang dhusnereferably a

method apd means W@@@@&b@éﬂ%@ﬂ{%ﬁﬁé@“% ob larges SROUNLS Qﬁs(ﬁ,@@cpdﬁum,emore, itis a
well accegnted fact that larger ﬁnd less_narrow straw Wguld not be useful since ;tge gannot provide
5ok 44

sufficient-uMiform bk &R teRE (BER SERREHS <Al USSR AR S lig fityBPthe
cryqp_res_emﬁﬂdma_teeimf Pémi@gimladnaemdmapdmﬁﬁsdhauetbﬁem_mwposed_ for packaging and later
artificial ipsemipagian of anjmals, Qne examale; RTSUCRA AR SROWRILHS {AR0 Ed.and DK/EP

0605406. However, these pouches are not suited for cryopreservation, as the volume is too large to
ensure UAFSTNRTFREXHG STHh&TREF B8Nt EnfoERREATs Bthé: IntntiBTH LBk itb HrEoiBats packaging
for biologieatsnatetiabmittichi cortains acigniicani-valume while enstiringeaRWidaun tsmparature of the
whole conignt-{or example.duriag eczing, and dhaning. & significant volume in this cqnigxt wil
depend on the ypeqoufaﬁlo ogica maf/erla, for exampfe vgrylng etiveen spemes,pf)ut IS of at least 5 ml.
In the folldwiriey dexsdiiptionethed zadarieige sbf chenabeatiororr heseribad ol hegas seepin sopinection with
freezing thg,bjological material, for example for cryopreservation, but it will be obvious for the skilled
person that the packaging according to the invention can be used for other purposes such as long and
Chort e GOS8 ) ok SRS RRCBTUING 1518 FHSC RSEEOY S ThyARAD Werb e Hrovided: a
packagingfot Hiejogicadnpaterirl siffiactersddrin thetzingarmprisestwo supstamtiallyapdraibel walls
connected fa.cach other,alang A subsianual pagt gidheir periphery and in a central area of the

packaging, the central area, wall area and thickness, and periphery being confi(%ured to ensure that the
walls havePSuffiiiet SEmABsPIIEISY BaraldcahePIRAY inifhiBA-ti& BEcRAGiING FcaHitFfts at least
one opening-donfitingNisiely the:packaging say bediltdds ahwn ihich7the tao paralieinpalls are
separateq b a distance Which.is squalig,orless than3-amm; Accorling todhe seeond, aspect of the
invention, there is'provided a method for ﬁﬁing a packaging accor ing to fhe tirst aspect of the
invention!feEcyspraservHien SpidtegiEdrmaterialiceharacterised in that it comprises filling the
biologicalpmatariakhetwesr two-substantially paralelwalkk conpestes dn sreh piRe2long R
substantially length of t%eir circ mfere%je throuﬁg an oge_nint% while drair}jt airht rough a second
opening, SRt ASSAHE BRE MY A CEBrGing 1o e P AR SEST ThE Ve ttiol " thefe1E Brovided the
use of théopackagikglavogrfiingity tire! fihksvaspest vftHe imvantioncfor ths copdpreselvétiondf biological
material. Acgoreling & thadpyantionthere s payded siRackaging iprbidlosical maferialwhich
comprises two substantially parallel walls connected to each other along a substantially part of their
peripher)/“gnd in at least a central area. WO 2009/151339PCT/NO2009/000216 The biologic material
is for exam ple: skinemingndbsyostieggsiceidviitedawvention isvearticularkesititsda esformctygeprimsemtion of
spermatozea collected A, Adalle spRcies: Adalln secles. AR LINRGANIEX, Ay oganjsm living in
_water and wherein reprO(fuctl nis per o?med%y the Jjoining of spermatozoa and egg from a male and
female Saviiii, Yesputiveihe nibed srgemishis BmpichnsgreAproling SvOiVipEBig sabibiarous
reproducties hefeesRRtdReatianallwsRackagingoitiale gametesisperm) collected from marine,
anadromous and fresh water fish. However, the invention is not limited to fish species, but also
includes other water-dwelling organisms such as Crustacea, inter alia crabs, lobsters, crayfish,
shrimps, shellfish and barnacles, and 10Molluscs., inter alia gastropods such as abalone, cephalopods
such as octopus, and




bivalves such as scallops, clams and oysters. Non-limiting examples of oviparous fish species are inter
alia Salmonidae, such as Atlantic salmon (Salnw solar L.) and rainbow trout (Onchorhyncus mykiss),
Gadidae, such as Atlantic cod (Gadus morhua) ahd haddock (Melanograrranus aeglefmus) and

15Cichlidge, sualkas NiestilapiadQeashronisniloteus rRilalicuR) %lggck&qgmwf%@mﬁlgéa@f

ovoviviparous fish include inter alia Poecilidae, such as guppy §Poe cilia reticular;a) and Squatinidae,
“such as dpfjeriahsheeasgisating &)t Naﬁﬂrﬁ%ﬁ%navéxa’rhﬁ@él%} ibsasLE AR S MeREfk 4 coelacanths
(Latimeriaschaltinnae)s Geabieinlae! (splithing)siEpabigtesidad (surtarrehas) anchCascharhinidae
(requiem 1slhark@ 20The?/pﬁrallel arra (ﬁ menta%%thgri/v Ils rowdgos n ey noyedlsstrlblﬁtlg&of the
blologlca materi alltoebé rozen stance’sep I‘atl?'lg r% Wwalls decides lh ﬁ'\lckness of the layer of
biologic riat&yidiataus Eisieel| ﬂi§f&?ﬁ<§etﬁr(§%eﬁﬁé&ﬂ*ﬁh fysr Gilbtslogicallnvatahial nerkaadE a uniform

freezing ofdhg sonient. iThe M%"Wghﬂ)\fefﬁPNgsﬁﬁ&% ¢h i@cﬁg%aim 0 P0led.Eatiayy, as long .
as they are 2 pzlrallel and% vide an even dIS rbutlo ofathl er ofe% semen/milt. In one
€ sharlle 4

embodimé TWHTS BE &rﬁysgp é’ BB thE h et stiff&ceof th& twd Walls which is

about 2 Mrbgfor example about 1,1 mm, about 1.0 mm, or about 0,95 mm The distance separating the

walls depﬁ@&)%&&%c&8%‘895%@&5&%%P%h%%%ﬁ%@("%‘i@% the matedal %f&ﬂ%@?éé‘%h‘&"xh"?h degree

the device is filled etc. The distance may also be about 1 or 2 mm. Furthermore, éusmg a flexible
material WE%&‘F@%"Q”&%F&ﬁﬁ%ﬁﬁ%ﬁﬂfﬁ%‘ﬁﬁ%&d@ﬁ@é‘?}b&fﬁ@’é’i’iﬁ@%’f’"‘tﬁ%“c% es<%men, the
distance mayridrycfrantahetd Gh%mtzlmrnn’ﬁimdmoﬂﬂgngaltmameﬂag;sﬁchlasﬁmebmwﬁs igshus evenly

and sparse@gtdl%g d %p?etvqﬁegogh% (ytve%,ll%of th}?? V|ce 'Ii;head‘g1 |S e? %ﬂtl tyghgresent
invention thus prowd S an equal temperature curve for Ilatﬁegsperm cells contained in the present
device thrdggméticacuthfreeling asaitaning peroas swéhrevéwsawémwda@ﬂqﬁaﬁ@ﬁ and.
correspomjm@,&gﬁ@l temperature curves may be obtained also by use of conventional cryogenic straw

consisting of a parrow_an nder tube, 40However, equal temperature curves for all cells during the
entire fr e%‘ch%oer] g to the € 1rde aspect of the anent?on therk ?é pro\)?c?eg %e use o:F %e pac ag%ng 9

according to the first aspect of the invention for the cryopreservation of biological material.
According to the invention, there is provided a packaging for biological material which .
comprises two substantially parallel walls connected to each other along a substantially part

of their periphery and in at least a central area.



WO 200_9/151339Pa/N02009/000216 3 thawing procedure will not be possible to obtain with
conventional straw whe_n the volume of each straw is increased beyond 0.5 MI. The packaging may
have one or more openings. The openings may be arranged for filling the packaging by means of a

filling device, lyiag-sLxstion, draining air, Setc. An opening for filling t ' be i
any swt_able p?gge in the packaging. In one embodiment the openinggis %ﬁ%@?ﬁ%’ggﬂ%herggﬂggd
packaging, fqr example in one side. The opening may’be in a closed state prior to filling the packaging
thus .p.reventlng pontamination of the inner surfaces/the inside 100f the packaging and ensuring sterile’
conditions if desined. piflisgmakemtforiedhylweldioy tebaumrepast gttidopersméradfing production
qf _the packag|ngpgtlﬁ%mm;gfﬁ@gjﬂgrwsfﬁwmﬁiHﬁ@aﬁﬁh@mwmdstmme}ummmy before the
Té' ’Lgf tor:cethz dE‘”%%eJ;%QQE}%QQ%@Q&I&hﬁ fReRingayyesienba i subatanial aetdi one surface
o pac ?9;.%‘%0&(3& 4&&%%%&?&%'&@&%&@%@@@%@@5@%&&1@@h&e&mﬂanected to

packaging In tiie cace, 0 9paing. 5.plased alterilina the.Packaginauceerpecting the second
wall to the first walf, o ex%mlpl y means of weldi IR Q0 ?é?} qu phithewalls are

uadrilateral and CERASEIEH OEEEHG L R Pk - ® e illi
g i ar 3 it each tier dlong Z0at leastitree sides and.hatbe, apeging for filling
the packaging is &H@W@é@ ﬁ?%%ﬁiﬁﬁlé*ﬁg%‘ﬁnf%n‘%“s rgnnbcf inent, an opening for drai Ing air is
arranged in the sirfe Wé&b@?%ﬁ?ﬁ%‘eﬁe?fﬁﬁmlﬁ? Hg SPidka ?ﬁeéé ‘ge%eﬁ(%{gllmfosfuﬁhing the
packaging. As th€ sistapes.drmelisanebadensisesyfe sl S6MRE 15 @bﬁ’?& gX%gfrsa%‘lre in one
25embodirient shégibsidn isrila wrsirabedsetide v abrlnBirRp Pl st SR &8P ER SRS ervation
Eﬁggg%%i t(){r:orllgvﬂm& ih?;iageciﬁilﬁmﬁamw@gtmmsexample for transport is facilitated. In one
e h of. the walls are at | SN '

: Jimiting re at least about 1o limes langgrdhandhaavidin, .areferably about

12 imes onger 1 IR A0S AT ) LA BB s s el Shouk

n

be semi-rigid, j.e Atlantic salmo

such as Atlantic cod (Gadus morhua) and haddock (Melanogrammus aeglefinus) and
15 Cichlidae, such as Nile tilapia (Oreochromis niloticus niloticus). Non-Himiting examples

of ovoviviparous fish include inter alia Poecilidae, such as guppy (Poecilia reticulata)
and Squatinidae, such as angel sharks (Sguatina spp.). Non-limiting examples of
viviparous fishes includes coelacanths {(Lafimeria chalumnae), Goodeidae (splitfing),
Embiotocidas (surf-perches) and Carcharhinidae (requiem gharks).

20 The paraliel arrangement of the walls provides an evenly distribution of the
biological material to be frozen. The distance separating the walls decides the
thickness of the layer of biologic material, thus a small distance provides a thin
layer of biological material and thus a uniform freezing of the content, The walls
may have any shape and may be straight or not, i.e. wavy, as long as they are

25 paraliel and provide an evenly distribution of 2 thin layer of e.g. semen/milt.

In one embodiment, the walls are separated by a distance between the inner surface
of the two walls which is about 2 mm, for example about 1,1 mum, about 1.0 mm, or
about 0,95 mom.

The distance separating the walls depend on which cooling rate that is

30 contemplated, the material of the device, to which degree the device is filled etc.
The distance may also be about 1 or 2 mm. Furthermore, by using a flexible
material which enables a certain expansion of the device upon freezing of the
contained semen, the distance may vary from about 0.95 - 2 mum

The biological material, such as sperm cells is thus evenly and sparsely distributed
35 between the walls of the device. The device according to the present invention thus
provides an equal temperature curve for all the sperm cells contained in the present
device throughout a full freezing and thawing period, Such evenly and sparsely
distribution and corresponding equal temperature curves may be obtained also by
use of conventional cryogenic straw consisting of a narrow and slender tube.
49 However, equal temperature curves for all cells during the entire freezing and



have certain stiffness in order to be able to maintain the parallelism between the walls, while also
having a certain flexibility in order to be able to allow the biologic material to expand.  The walls may
be connected to each other by means of welding, for example pulse 35welding, gluing, folding, or a
combination of theses methods. The walls are connected to each other W%%&Qgral connection
area, for exan%?ezﬁﬂz”'\}\?éﬁ?ng. The connected area may be a narrow section, for example along the
centre line/axis of the walls, or along a number of lines. The connection WO
2009/151339PCT/N0O2009/000216 4 area may also be constituted by a number of point connections
or a number of lagger;conneclion areas.iavibamene hanoRaconRsinRaraais pasicuiarly useful
lithe packaging i%{;ﬁ}g}&vgg)égg}[gg& the.walls.haye s elgngated shape, the central connection area

may be along the longitudinal centre axis/line. The central 5 connection area is in most embodiments
separate from th@lsepasiiegineatiow iy bl SfEaPRTaReRBCRAVEREEEN BIEPRMATERT and the
central connectiofiléme 8htrptivsegaseboframnmer Blberitettoirnoing Metitn EeHbIE 4#8as may be
separate, afowingdhe biological material to flow also between and/or round the connection areas.

10The shape and size of the central connection area can | 4he.shapg,and size of the
walls and thus the pSRREGG” %I]}Lérf éi%e aci%a %@r%%epg?gﬁ 9%1%8 r r?uﬂrarllttstieIr?J %gglrénection areas
X ace tC g rﬁ?};\i
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and/or larger confRSEa aread THECRSACESS SR TRS SWalE h thi ]Ipa% ‘ensures that the walls
stay parallel aftePAfiigBELHE FEER i%%ﬁ’cf’ﬁw%%ﬁ”?ﬁ'ﬁg@qtﬂ%ﬁﬁ Brocedsing S}at;(})m{a%f? ing, thus
ensuring the 15 Ui hnasspeasdly tastHEaH S ?H%JEWBT@&%%PH%’?&W\RHE% gﬁ%ﬁg?i% this
descriptiori tneantitiat phektgickredsovsinastpalkeqifiy Farid S nrire hidis ey MereRubela
required/desired Hyicksidise, tkonexample friby thenimadminmvidkeéwss Hehmpadegingm PFhe distance
between the conrgeting arpasdust be ddapitddo thie dbewabiatticknebsréxmisiotbef the packaging
when filled. In onggmbedimestthe 20distance between the connection areas are less than 3 mm, or
less than 2 min The shape and arrangement of the central conneg'éion area at\]/ also bga(%dapted for

s ] ; fial part of ong suf
guiding the flow &Pﬁ%fﬁ?@ﬁﬁm@rl%ﬁﬂ?ﬁ&ﬁlm SF RS ﬁg?:ﬂgé’%gfaﬁor exainple may, one or several
longitudinal Shapefitke REEHAEH I ERIBHARESTAR ShatmER e fﬁ@g?@f%gé ed’.%’u%ﬁ‘%iannels may
lead the flow of bistogioatetedttr idrinaskaBiRsife AR TORE LRFPRE 15 BREEHSIEPINE Fifing of the
packaging and drainkagingftaictnnsutiheaheaseeradivey! peridgs i ahdermbuareht epatkaging
comprises a funngkitingxample arranged in one side. The funnel may be arranged in the opening or
replacing the ope nlrg) ’etgggola?r}ln it,r%ﬁeo\ﬁael?s!r}agé guadrilateral and connected with each other along

20 at least three sides and that the opening for filling the packaging is arranged in the

fourth edge. '

In one embodiment, an opering for draining air is arranged in the same side edge of

the periphery of the packaging as the opening for filling the packaging.

As the shape of the walls decides the shape of the packaging, the walls are in one
25 embodiment shaped in such a way that effective handling, e.g. such as for

cryopreservation procedures or long time storage in liquid nitrogen, for example for

transport is facilitated.

In one embodiment the length of the walls are at least about 15 times longer than
the width, preferably about 12 times longer than the width.

30 The walls may for example be shaped as sheets. The walls should be semi-rigid, i.e.
have certain stiffness in order to be able to maintain the parallelism between the
walls, while also having a certain flexibility in order fo be able fo allow the biologic

material to expand.

The walls may be connected to sach other by means of welding, for example pulse
35 welding, gluing, folding, or a combination of theses methods.

The walls are connected to each other in af least a central connection ares, for
example by welding, The connected area may be a nartow section, for example
along the centre line/axis of the wails, or along a number of lines. The connection



30In one embodiment of the invention, the opening is arranged to be closed subsequent to the filling,
for example by pulse welding. There may also or alternatively be provided a closing device in the end,
such as a plug. In.one embodiment, the external thickness of the packaging in empty state is no larger

than about 2. %%ﬁp §3r @bly 1.3 mm 35The material used for the manyfagiusing hife packaging
should be leak proof and impermeable. The packaging is in one embodiment made of a biocompatible,

non-toxic material of food grade. WO 2009/151339P&T/N0O2009/000216 Examples of materials for
making the packaging are: polyethylen terephtalate glycol (PETG), polyethylene, thermoplastic
polyesther, (PET)p0kuirmke Hotse (o) wrhighsecofingionametitorasine tiR)b&EGaRkEr or any
combinations thesggfecid 6% embagiment mlleas! @aeefitiearalls jamadery RET Hidhe inner
surface Sof said %V%ﬂéﬂﬁ &%ﬁ?ﬂx}é@ £ II@1§}é|Iv@é}%tﬂg&eeéﬁté@&iw’sﬁﬁﬁﬁeofh@@eﬁﬁgﬁtS/WN|S is made
of PET and the clier opuosiie, %ﬁe 3 medsg E&&&fé@&&vg@ﬂn@*%@seeﬁmh PET and PE in
the production o é’tﬁe i%\‘/ilf(l:e ??c Itat Spﬁm% 1%]; theaq§ |%po YU %%ee@nigﬁwggg%ent to filling
mat or ide

of biologica

ic purpos le |c fur e e be provided
with suitable iderftif ftﬁll‘ﬁ%?ﬁ%[ @ﬁ“’é’t %%Vm%]naf’gns c’fé’és an %ST}%Q e;Ea;:ré%r{%’]é&[ind/or
alphanumeric coé’é@eﬂ‘f‘éﬁlﬁéﬁﬁ’ﬁ@gfﬁﬁ SRRSO it }ﬁﬁgP?ﬁFfﬁ%Tﬁfgras @’ress?gnlfato long teim
storing in e.g. liqakPmiredembioksr BHBGH NI "R RIRBRIER FRC UGG APe KOHISSHEERY to each

other along their 4%gides and side by side, thus forming a packaging sheet. The characteristics of each
of the pac‘igg'”gsfﬁ‘é%ﬁj Ei@@@ﬂﬂ@\é&&éﬁ%&l&ﬂ@&&&%@@eﬁwg%&eo@&ﬁw{m@%@heet can
vary depending on {11 ed vcg jum u\@/ﬁ{g% §£ biojogi gfggéﬁdatp@ packaged.

rme gpg{

The connection of thé pa in arin rod 10 fo provdin
two parallel fllms % \R%IF%%IPF ﬁ% a}{ﬁe waaff’“ géﬁ%S%é?%:ffédl?ﬁ;ﬁi%ﬁm ¢ ’

alls in this central area ensures th&t

packagmg and through subsequent processing of the packaging, thus ensuring the
15 evenly and sparsely distribution of the biological material. With paraliel is in this

description meant that the thickness over the packaging varies Iittle and/or do not

exceed a required/desired thickness. For gxample may the maximum thickness be

1mm or 2 mm. The distance between the connection areas must be adapted to the

allowable thickness expansion of the packaging when filled. In one embodiment the
20 distance between the connection areas are less than 3 mm, or less than 2 mm.

The shape and airangament of the central connection area may also be adapted for
guiding the flow of biological material during filling of the packaging. For example
may one or several longitudinal shaped central connection areas form channels
inside the packaging. Such channels may lead the flow of biological material in &
25 desired path, for example to ensure complete filling of the packaging and drainage
of air through an air draining opening.
in one embodiment the packaging comprises 2 funnel, for example arranged in one
side. The funnel may be arranged in the opening or replacing the opening, thus
being the opening.

30 In one embodiment of the invention, the opening is arranged to be closed
subsequent to the filling, for example by pulse welding. There may also or
alternatively be provided a closing device in the end, such as a plug.

Tn one embodiment, the external thickness of the packaging in empty state is no
iarger than abowut 2.5 mrm, preferably 1.3 mm.

35 The material used for the manufacturing of the packaging should be leak proof and
impermeable.

The packaging is in one embodiment made of a biocornpatible, non-toxic material
of food grade.



forming the individual packagings by providing welds or other connections between the two films in the
areas constituting the sides and the central connection area, There may also be provided perforations
between the individual packagings in order to facilitate separation of the packagings. 25After being
manufactured, the packagings of the invention may be sterilized, for exagmplgivdasingsgamma rays or
by ionization %’P&H‘?@F%ﬁﬁ%ble methods well known to the person skilled in the art. Then the
packagings are packed in a manner to avoid contamination.  In one embodiment the packaging for
cryopreservation of biological material is 30filled by means of the following steps: - filling the biological
material betweep,iwp,substantialy prsalielwaliscannegied deepslyotivemalong:tsubstartially length
of their circumfersnNTOUGH AB:RDANIAG s £i0s G IhaTeRSHRY) SbRnfillingafibiGivgis material
between the waﬁg%ga%u rclanddqg&%gggé/ﬁgig@’l pﬁgppgg,é/y%ul)k@@mﬁggm persen skilled in the art.
The filling may be™erformed manually, for example by an operator using a syringe or cannula, or
automatic. Furthermereptdifilling of lGasteiasiibesds Wnmpdr sty Be @gﬁ%r’] SH&* o
2009/151339P CH/20A8/a00R%E8:6 wpiration. The filling of all individual packagings may be
performed simulfanegusly_by using.an aut i flling. apparatus, ba operembedimentadhe apparatus
rect soveral oS HE ) %*Eﬁ@ﬂg%%gf%ﬁ%%&@rme&ygm ke nEesg s mi or 7 mi,

' e
is injected into eXPSFRERPEHE Qﬁn_u as are drawn qut.and fh i y e.g. pulse
welding. The shé@?%‘&?%%ﬁwﬂb%d@ﬁi%%%éﬁ i &e 80%3 i?]g}s%orc%%%g fgl?rf%%%%gﬁg%m% storing etc. In

_ { drate pa
one embodimentatedsmiogicHlRetE HAIRER PBENFen the parallel walls with

10 For identification purposes, the cryogenic device may furthermare be provided with
suitable identification means such as combinations of codes and colours, barcodes
and/for alphanumetic codes. The identification marks or systems must furthermore
be registant to long term storing in e.g. liquid nitrogen.

In one embodiment, a number of packagings are connected o each other along their
15 sides and side by side, thus forming a packaging sheet. The characteristics of each
of the packagings are as described above.

The number of packagings in one packaging shest can vary depending on the
needed volume or which type of biologic material that should be packaged.

The connection of the packagings may be performed during production, for example

20 . by provding two parallel films which will constituie the walls of the packagings and
forming the individual packagings by providing welds or other conmections between
the two films in the areas constitufing the sides and the central connection area.
There may also be provided perforations between the individual packagings in order
to facilitate separation of the packagings.

25 After being manufactured, the packagings of the invention may be sterilized, for
example by using gamma rays or by ionization or other suitable methods well
known to the person skilled in the art. Then the packagings are packed in a manner
to avoid contamination.

Tn one embodiment the packaging for cryopreservation of biological material is
30 filled by means of the following steps:
- filling the biclogical material between two substantially parallel walls connected
to each other along a substantially length of their circumference through an
opening,
- closing the opening.
35 The filling of biologic material between the walls may be done by conventional
methods well known to the person skilled in the at. The filling may be performed

manually, for exarple by an operator using a syringe of cannula, or automatic.
Furthermore, the filling of a packaging shest may preferably be done in one



a controlled flow rate. The packagings according to the various embodiments of the invention may
also be 10filled by applying suction to one end and then close the end thereafter in the same way as
the filling of conventional cryogenic straw. There may also be arranged suction in one opening of the

packaging while another opening is used for filling. Subsequent to the fillirg:gtdhaRiedpgic material,
the packagin§ #s?24848d>€.g. by autogenic heat sealing at one or both ends using sealing equipment
well known to 15the person skilled in the art, such ag by melting the end together by welding, for
example ultrasound welding, high frequency welding, contact welding, etc.. Also, the paélli?ging may
be provided with a closing.deyice in the endvRdelAsaailg uegbtopetdsentiiesandéasfediimon

) tion. Jhne it A1V : . . . oy
cryogenic straw’HE €hid'm Sﬁﬁ%éﬁ%%dﬁ%ﬁ%@ it a,sllabieiplog, Suchpdinstnizats are well within

i SnSWiAbhein e :

the knowledge GFHEGTESH SRIfled 20i art. The.i wilinew:Re desaribetin More detail by
means of an exﬁ?ﬁ'ﬁ?ﬁﬁ’&ﬁﬁﬁé‘?@%&‘lﬁcgﬁ% & Sc%g%ap%iﬁigi%igyg@%gi%r%a ghayssengsembodiment
of the invention mm?imh@d%%ﬁggﬁ’ﬁba_ e¥ |% e ('Zas%owsnab@ le.f.ar.opening for filling a
package aécording Q@ih@%rﬁxéﬂﬁ%‘?"ﬁ@ﬁ%_ §ﬁ%€/§} BEhther em%oglmen of a packaging according
to the invention. feiguegnpshowscofetesnbiignt B e Svention comprising a packaging sheet 10

comprising four %]acgggiﬂgosdilr&a Qr £yoRISsanatine:of bicivgiatmatertht. pradtebPHE Batkagings 11
comprise two su Stantl arallel walls 12, 13 connected to 30each other along a substantially part of
e?é %O TEte

their periphery 12 SRT Ve N opening 15 for filling the packagin he walls are fur nnected to
each other in a cEnigddremiSaccording (o the various embodimegts gf “&m Y enfoR m!z&l 5’[@‘&0

10 filled by applying suction to one end and then close the end thereafier in the same
way as the filling of conventional cryogenic straw. There may also be arrange‘d
suction in one opening of the packaging while another opening is used for filling.

Swbsequent to the filling of the biologic material, thel packag!ing iz closed, e.8. bsr
autogenic heat sealing at one of both ends using sealing equipment well l.mo'w;n 0

i5 the person skilled in the art, such as by melting thc? end together by‘weldmg, ;j _
example ultrasound welding, high frequency weldz.ng,'comaot welding, etc. 3 50, ;
the packaging may be provided with closing device in the end, such a,s a plug T.;SB
to close the ends of common cryogenic Straw. The end must then be adjusted to‘l lﬁ ;
suitable plug. Such adjustments are well within the knowledge of the person skille

20 in the ari.
The invention will now be described in more detail by means of an example and by
reference to the accompanying figures.

Figure | shows ong embodiment of the invention comprising & packaging sheet

Figure 2 shows an example of an opening for filling & package according to the
25 invention.

Figure 3 shows another embodiment of a packaging according 10 the invention.

Figure 1 shows one embodiment of the invention compriising épackagix{glshea’a; {)f
comprising four packagings 11 for cryopreservation of b;ologmal material. ia: o
the packagings 11 comprise two substantially paraliel walls 12, 13 cennec:m‘ 015
30 each other along a substantially part of their periphery 14 and have an .o‘pemng 2
for filling the packeging. The walls are further connected to each other in & centra

area 16. |
In this particular embodiment, the walls 12, 13, and thus the packagings 11, are

quadrilateral and elongated and the opening 15 is arranged in one of the end sides
35 1'7. The walls 12, 13 are conpected along the three remalting sides 18, 19, 20,

The central connection afea 16 is in thic embodiment an elongated arez re.achmg
over a substantisl length along the longitudinal central axis of the packaging.



In this particular embodiment, the walls 12, 13, and thus the packagings 11, are quadrilateral and
elongated and the opening 15 is arranged in one of the end sides 3517. The walls 12, 13 are
connected along the three remaining sides 18, 19, 20. The central connection area 16 is in this

embodiment an elongated area reaching over a substantial length alongp@?{bl%@&)%%@?é central axis of
the packaging™ W&»H151339PCT/NO2009/000216 7 The packagings 11 are connected to each
other along their longitudinal sides 18, 19 and thus arranged side by side. In this embodiment, there
are provided a perforation 21 between the individual packagings 11 enabling separation of the
packagings beforg,or gl fng: Elguih, SAQus defala amprbadiignt ofananening a5 in a
packaging according o t I i

: ¢ Fe 2 : 5 126 i
order to faciIitate%%&f@%}%%%%%%%ﬁjﬁgﬁggﬁ%%ﬁgﬁgﬁgggﬁgﬁﬁ3 r(;Ir::/ice Ellrl’]ld

illustrates the pro%i e’d 1 he parallel walls having a distance
between them at‘?foé‘ﬁﬂr %ﬁg"fﬁ‘e central 10connection area 16 where the walls are connected, thus

having no distangg aesweesvhamaikighte Snsheiisanefembpebineidha packegityre®ebesrding to

the invention. In hissembegidientsihppackaging Sthiampusasdyclapbdtantliynpaialiel walls 31, 32,

connected to each athey alonga subaiantslineasd.ehihelr PetphERA3ichauiGpdakaging 30 hasan

opening 34 for fillng the packading adian-nRgaing 30k draiindailstheananingssiending through:

the periphery of t%? Hackaoing Le Ragiindaidaas mfecianguistiomandihs.oneriag:as for filing
edr f r drain [ '

the packaging and th enin ing, air are located in ane end of the.packaging.,The walls
31,32 areg£ nner’é’ﬁ}ﬁﬁtféncgﬁ% ﬁeg%oﬁsﬁ%%argﬁl\}vno%onéitudinal C(()gnnection areas 36, 37. The

longitudinal conn&i®®n areas 36, 37 arc in this embodiment arranged in parallel with each other and
with the long sides;af:the petiphary:3dafithe:pat kagitggihgdFormngthtedhseiparatorciannels” 38,
39, 40 in the packggingRfidhe, lepgiudinal connesatienaress aleslavatty pifsbeirostitiié:location of
the openings 34, 35 for filings the RackagingoaRd fmskaining pif rEpentivelyhdiyes 25Mrgitudinal
connectionareas 36, 37 are naraw, suahhatdhesarea o the wallswhichasgnplconngcted are larger

than the total tion area. A | jugli fi 36, 37
may be of the safiE FRABILAL A& %&%ﬁ%@ﬁ%ﬁ%?%péﬁgﬁéﬁgjéé’%&?ﬁ?& B BAalS S, The
breadth of the totﬁﬁﬁﬁﬁﬁggi AT R EmpIe %ré C5omm %m(gj %&ee&c@aé?@ be 30390-320mm.

the opening 35 for draining air are locaied 11 006 €nd ©
31, 32 are connected in a central area constituted by two longitudinal connection
20 areas 36, 37. The longitudinal connection areas 36, 37 are in this embodiment
arranged in parallel with each other and with the long sides of the periphery 33 of
the packaging, thus forming three separate “channels” 38, 39, 40 in the packaging
30. The longitudinal connection areas are located offset from the location of the
openings 34, 35 for filling the packaging and for draining air, respectively, The
25 Jongitudinal connection areas 36, 37 are narrow, such that the area of the walls
which are not connected are larger than the total connection area. As an example,
the breadth of the longitudinal connection areas 36, 37 may be of the same
magnitude as the breadth of the connected periphery, for example 5 mm. The
breadth of the total packaging may for example be 40-50mm and the length may be
30 300-320mm,

The longitudinal connection areas 36, 37 have in this embodiment slightly different
length, the longest connection area 37 being arranged closest to the opening 34 for
filling the packaging and reaching nearer towards the packaging end with the two
openings. With the connection area 37 being Jocated offset to the ri ght‘ from the

35 opening 34 for filling the packaging, the biological material will flow into the first
channe! 38 and subsequently into the second 39 and third 40 channe! from the other
end of the packaging. In this way, any air in the packaging will be pushed towards
the opening 35 for draining air, thus ensuring that little or no air is left in the
packaging after filling.



The longitudinal connection areas 36, 37 have in this embodiment slightly different length, the longest
connection area 37 being arranged closest to the opening 34 for filling the packaging and reaching
nearer towards the packaging end with the two openings. With the connection area 37 being located
offset to the right from the 35 opening 34 for filling the packaging, the biolo%ical 0%?{}8@%4 will flow into
the first chanP38' I BEibsequently into the second 39 and third 40 cHARMS from the other end of
the packaging. In this way, any air in the packaging wgl be pushed towards the opening 35 for draining
air, thus ensuring that little or no air is left in the packaging after filling. WO

2009/151339PC TINGR00(000210.5 . alheEsmApUImGnis.iheipnass! songemiamavaaduay reach o
and be connecteg 10 %ee&%ﬁg‘%ci%d: eUPHETy 0LI0G Packasing onihe: b GREReRiionkess may have
the same length. Ciher ermbbdiments areé also pgssmle, for example where the openings are

arranged 5in the%‘ﬁ@%ﬁ%@'of the packaging and the central connection areas are a number of
longitudinal areagparalighiaitheshod degesssBIEl it MSninl Pabkegihe forbisoglearirmietial
characterised in that,itisRmprisess o sithstantialy paraietvatisrcotinectedstarachotserlong a
substantial part %{%@Jﬁ&}gﬁpj}ggyﬁﬂgﬂa »a8pRkaadnf the packaging, the central area, wall area

and 5 thickness, and periphery being configured to ensure that the walls have sufficient stiffness to

stay parallel after filling, in which the packaging incorporates at least one opening for filling whereby

the packaging may be filled, and in which the two parallel walls are separated by a distance which is
equal to or less than 2.5mm. 2. Packaging according to claim 1, characterised in further comprising .
an 10opening for draining air. 3. Packaging according to claim 1 or claim 2, characterised in that the
walls are quadrilateral and connected with each other along at least three sides and that the opening is
arranged in the fourth edge for filling the packaging. 4. Packaging according to any one of the
preceding claims characterised in 15that the walls are shaped as sheets. 5. Packaging according to
any one of the preceding claims, characterised i n that the filling opening comprises a funnel.



6, Packaging according to claim 5, in which the funnel is arranged on one side. 7. Packaging
according to any one of the preceding claims, characterised 20i n that the opening is in a closed state
prior to filling. 8. Packaging according to any one of claims 5 to 7, characterised in that that the
opening is arranged to be dosed subsequent to the filling. 9. Packaging according to claim 8 in
which closure is effected by pulse welding. 10. PaBkaging according to any one of claims 1to 9 in
which the distance between 25the inner surface of the two walls is between 2mm and 1.1mm 11.
Packaging according to any one of claims 1 to 9 in which the distance between the inner surface of the
two walls is 1.0mmil&iNgackaging according to any one of claims 1 to 9 in which the distance between
the inner surface of the two walls is 0.95mm. 3013. Packaging according to any one of the preceding
claims, characterieBerckegiag foe tiglegicaltmataniats bfafa packaifyds 1dsShaRl PRRRRTS WA
Packaging accordighstantialynphasllal whidh chenextest naledsiotesabie pilkanfiabrsrnofthgim. 15
Packaging accordipgigeanmang otihefracadingelpitingthgractesises 35n, thallitisaraadie of a
biocompatible, nofgxicimalarial 0ffaed.giadeonhguted RAGKAGIGAGRETING teanyuofci«at claims 1 to
14, char act eris ¢ Lin t% 6L RONERYCD SiRehARlR el DT GhrRobiatuuene,

il

thermoplastic polyesther, inyl chloride (PVIC) or hi I ine (IR), or any
combinations ther8®t. B gll%v ‘é%’gé?gyn T %%%/a%m.g g%gélggﬂ%%i%ﬁgfg‘h\%&i?tﬁe%ée d in that
it is made of (PETPEyait adls pye Sepamind by i fisansrd: cfblﬁﬁ?“:)%? ¥ fEme™ 6 T8 har acteri se

d in in that at leashopg pfdhe walsdmpadaehPET andaereinsba inner faniiaceonimaidgalls are

coated with.RE. 1019,.P W . ding to any one of the preceding claims, characterisedin
nib £ PRI AE ERFIINg to any preceding , C :
that a numblgr of pc?c A ngs are cognnected to each other along their sides and side by side, thus

forming a packagifgPskkating according to claim 1 or claim 2, ¢ haracterised in thatthe
walls are quadrilateral and connected with each other along at least three sides and
that the opening is arranged in the fourth edge for filling the packaging.

4. Packaging according to any one of the preceding claimscharacter ised in
15 that the walls are shaped as sheets.

5. Packaging according to any one of the preceding claims, character ised
in that the filling opening comprises a funnel.

6, Packaging according to claim 5, in which the funnel is arranged on one side.

7. Packaging according to any one of the preceding claims,characterised
20 in that the opening is in a closed state prior to filling.

8, Packaging according to any one of claims Sto 7, character ised in that
that the opening is arranged to be closed subsequent to the filling.

9. Packaging according to claim 8 in which closure is effected by pulse welding.

10, Packaging according to any one of claims 1 to 9 in which the distance between
25 the inner surface of the two walls is between 2mm and 1.1mrm.

11. Packaging according to any one of claims 1 to 9 in which the distance between
the inner surface of the two walls is 1.0mm

12. Packaging according to any one of claims 1 to § in which the distance between
the inner surface of the two walls is 0.95mm.

i

30 13. Packaging according to any one of the preceding claims,character ised
in that the external thickness of the packaging is less than 2.4 mm.

14. Packaging according to claim 13, in which the external thickness of the
packaging is 1.35 mm.

15. Packaging according to any one of the preceding claims,characterise d
35 in thatitis made of a biocompatible, non-toxic material of food grade.



20. Packaging gccording to any one _of the preceding claims,characterisedin that the two walls
are connected in a_numbgr of points in a central area. 1521. Packaging according to any one of claims
1to 19, character is e d in that the two walls are connected in a number of areas distributed over the

area of the Wa_llls 22. Method for filling a packaging as claimed in any one of the preceding claims for
cryopreservation of biological material, 20characterised in thatitcomprises - filling the biological
mater_lal _between two substantially parallel walls connected to each other along a substantially length
of their qrcumfera@&&&hggﬂ@aﬂm@egin:ganm&baedméiciiﬁglailr thridugrha secohel ohedigl &nd - closing
the opening. 252@aM§;g1gﬁwspwt@mm&a@mmmb(ﬁm@tmyh@Mng of the opening is
f-'”o-”e by pulfse We%quﬁégtwsm%ﬁewmg IR ERIAY A RERIPES) chiighceetise d i n that the
illing is performe m}%hrgegnsi% Iﬁ?ﬂ&uﬁy combRraMsibad aggording to any one of claims 22 to 24,
char a c terise & hat 30the ope iing IS constituted by the absence of one wall. 26. Method

according tg claim7z8ackw sgcicenistugitothay tre olbsirignefitte ldpeming & dohs bisfladifd®@wall over
the opening and gagRectiner tFETGYPRE of PB.use of the packaging according to any of the claims

1-21 for the cryopreservation of biolggical material
18. Packaging accorditgag to any one of claims 1to l4characterise d in in

that at least one of the walls is made of PET, and wherein the inner surface of said
walls are coated with PE.

10 19. Packaging according to any one of the preceding claims,characterised
in that a number of packagings are connected to each other along their sides and
side by side, thus forming a packaging sheet.

20. Packaging according to any one of the preceding claims,characterised
in that the two walls are connected in & number of points in a central area.

15 21. Packaging according to any one of claims 10 19,characterise d in
that the two walls are connected in a number of areas distributed over the area of
the walls.

22. Method for filling a packaging as claimed in any one of the preceding claims for
cryopreservation of biological material,

20 characterised in thatit comprises
- filling the biological material between two substantially paraliel walls connected
to each other along a substantially length of their circumference through an opening
while draining air through a second opening, and
- closing the opening.

25 13. Method according to claim 22 characterised inthatthe closing of the
opening is done by pulse welding.

24. Method according to claim 22 or claim 23,character ised inthatthe
filling is performed by means of a cannula.

25. Method according to any one of claims 22 t¢ 24, character ised inthat
30 the opeping is constituted by the absence of one wall.

26. Method according to claim 25, characterised in that the closing of the
opening is dope by placing a wall over the opening and connecting the walls.

27 . The use of the packaging according to any of the claims 1-21 for the
cryopreservation of biological material.

35



