Manuf acture of bags for containing biological specinens Field of the
invention The invention relates to a nethod for form ng flexible bags, a
system for manufacturing the bags and to the bag itself Mre specifically,
the invention relates to 5 bags that contain bl ood substances or any

bi ol ogi cal oo el dssdsar substance. The invention in partprcuhionelogd es to a
bag al l owi ng cryogenic preservation while saving the internal bag substance
from any cryogeni c-preservation danagi ng gffect. Background of the

i nvention The preservation of blood and cellul ar biol ogical thernolabile
substances involves 10 storage at very |low tenperatures. Thernol abile
subst ances are substances that are easily altered or deconposed by heat.
They can be contained in bags of plastics mat eri al ; however, storage at
very | ow tenperatures Chﬁ E RN ?Ihgnﬁhgup&gg Y gﬁ&g&;als and their
joints and accordingly t ags use or t fust meet stringent
requi renents. 15U.S. Patent 5,928,214 descrlbed a bag of plastics materi al
for containing biological liquid sanples in particular for the

cryopr eser vat i oRieldfof hedhvagiopl es, t he bag being of the type made of facing
plastics filnms joined around a seal ed peripheral edge. The facing plastics

films define a vy uMRndi@ Q0B abNi nﬁct@odsaﬂsmlf&muigﬁ ﬂ@ﬁ'btel e sala Wdidn syer al
conpartnments comu |ca1| with on abl e re(*ons Thi s

g mas 20 destr R e i P MBI T aDY I IOuaE B o 1 e

bl ood cel | s sshebags ﬁhztth&)nb&gblblcﬁlts&bqta’lbﬁemsb@mbﬁb&igluﬁl \Aﬂ&ciﬂhiaﬂ dﬁbﬁtamdﬁt Qhe
conpartments | I{Ipvtn 1 r%/ 3] [31 l Ed afg)wm ded tchlc P esSvog, whi {ree2| ng bag
into two intinately at glhmﬂﬂﬁﬁfc?ﬁ’e CAG I IY%%?eIEef ébﬁ?"cﬁ%Yggmnth
heat seal s at tmennmmﬁdmywdnmgcﬁgmaby0m&&n$hemban@emhn@£mgdﬁanber keeps the
bul k of the white cells and a smaller chanber is used for storage of a
smal | er 25f r act pQmeMhha e gRMmRGtHGEPar ated from the main conpartnment w thout
thawing. U S. Patents 6,146,124; 6,232,115 and 6, 808, 675 descri be

SubSt ances. and Henbbaten ohaial 4t SPt S BEER GRECHE -Gt SRR &
nol d havi ngla poeregel atstrap dov n@mwr@n(ﬁrharmombessuwwlbpsmlpISMamusuhitazce
having a radius r AL a

por i pheral I edga Phat el L deGtpASTAG, hall Pk i Bl Rafhine i Whl G0 paR

pl astics mat erimtelid; piveed sover at N@Yfli”f*’st?mPﬁ_f)‘IltE!ehﬁ@d‘éiaEFS‘”ééP‘t’@ theoplicn t o
its shape. Thi Sm&%:f@&hdstlﬂaﬁﬁmms Wi Q&o&ﬁgﬁ%h@ bE!QJ lfzqe§ h&! tinsCHu: JoRemh@dnset | S
then placed facing a simlar forned sheet, or | at sheet, and the two
sheets are | oi NEEPHJEIHENSHY hi gh frequency seallng around t he penphery.

10 This manufacturing nmethod is thus done in three different steps:

i ndi vi dual pre-8BBapuag sH2812he dbmmjbefci 4 brag ofl plhastiowmagiibf & enttzinip déglogiaae per
film positi 0”3919;5&4\}“%{3{]%“@&%9 for tlller@%% dgenrvh?‘on PG r:n?l{){eg lt'lpeet§d’;g b@ﬂg o%eal ing

of the bag bor connect or
the type made of facing plastics films joined around a sealed peripheral edge. The

facing plastics films define a volume for containing a sample, in particular with several
compartments communicating with one another by heat-sealable regions. This bag was
20 described in conpection with a system for concentrating white blood cells wherein the
bag containing stean colls was divided into compartments Himited by g heat seal tha
divided the stom cell freezing bag into two intimately attached but independent white
cell containers with heat seals at the the dividing locations. The larger main chamber
keeps the bulk of the white cells and a smalier chamber is used for storage of a smaller

25  draction which can be separated from the main compariment without thawing.



"This process allows manufacture of a bag wwth a 3-D shape therefore a
reduced space 15 for the storage. However, the process requires the

af orenenti oned three steps, and if different bags with different
conpartnments are to be produced, different two-part nolds are needed. Bags
can al so be fornmed by folding over a plana- filmand joining the

peri pheries by a seam 20The standard process for making flat plastic bags
is by high-frequency wel ding around the periphery of two flat filnms. The
tool is corrpgsm. Bfiteﬁt.\i\fi,lﬂ'&tl24;0@33ZlﬁhijSCd(;ldS@ﬁiSFlﬁﬁedd@@ﬂﬁaﬁﬁoeeﬁ\ﬁﬁﬂﬂ@ :ﬁdi&,rr%aggi t he
connector and tube sealing is included_ in t same step. This procedure is
sin Tie, howeverut Her phg %é{@@@seavazﬁnsﬁgp@elgwﬁahl s SERSESGe aeapacm@ﬁwfisto
limted. This thatehol fiedeSTHRAhethEEsch BErS REAH hh GRS b pH%al Ahaf@nt@EDaddyPes
of bags which 25 require a volunme that fits in a specific protection
cassette, for rpegst sitber wlanir 9Bfece hapasia spdiuged peydgenciecunssribige . tha planar

si npl e progess, . iS..thus. inappl.i OF. hch 1ave.a o vien, .
vol e, | US° Pac i pbaBR] AHL Bl e RN f el AARYF G R ot

pl asti cs mat enplaticemnsorigas prdedoyvet e fasenclamdcheset 20 ngnfpat to o simpaiThid. -
3 - Summary of_  the Invention The invention.relates tp a method accarding to
Claim L and tGVHROTES ae SORI RET 8 NETANTH S5therie 1 VBT PBFF< BFiaedeo e
sinplified methethdahediBhiUf AftsHEd Nhdand B skeRANE jobtédabadity byNeh frequency
cryopreservation of thernolabile |iquids. The manufacturing nmethod is
versatile, 5 sgilinglarousddhd pesivpeiisi ve and al | ows manufacture of single and
mul ti-conpartnment bags w thout nodifying the nolds. Al so, for any bag of

gi ven vol yge, 1hiienshdRuRingt AEROEY fusCRAP A RN Fo@tdidpBEndMYIRE! prok %ﬂﬁf e
conpartments can Ee nodi fnigelé w&?ﬁouts changel In tehle na(%pn geal I ngplmgli1 é

Mor eover, t he oftiocoesfibanwehdvbdiffecadapldedorfegrer fdin; pgsidoling e mandepof

bags of differgnt veolunme, for examle from 1( tqQ 500ml... The net hod Ois
conpati bl e w Cs F U Rrir ST a e ] e bsRbdtbun Ui Py

provi des bagsiweth uniformy thick walls and with a predeterm ned bag

vol une. The invention results in bags wth a substantially honbgenous cross

section so that.the thickness of the b cont ai ni an | ecul ar substance
s reduced whildi RIgeGsRP %Wé?ﬂ%ﬁ@m ﬂﬁ&%@ﬁl@b@é%?ﬁméﬁéﬁg DrEest watfet her
for storage. IHAGEWoHigRY HAv¥eNBhdpREAE coquidtes (e tbRMRMiRA, thibh &fefs, IaBd if
provi ded a nmet hod of manufacturing a bag of plastics material for

cont ai ni ng bi Gifbyenddrags ang édftarent proniriagaleals drertot e Pedpenss sldféeronit fvompast
such sanpl es, nfor?&mge, ghing of the type made of facing spaced-apart |ayers
of plastics filmjoined around a seal ed peripheral edge whereby the facing

spaced-apart plastics |layers define a volunme for containing a sanple.
Bags can also be formed by folding over a planar film and joining the peripheries by a

seam.

20 The standard process for making {lat plastic bags is by high-frequency welding around
the periphery of two flat films. The fool is composed of two matrices which seal the
borders of the film and the connector and tube sealing 1s included in the same step.
This procedure is sunple, however the bag keeps a 2-I3 shape and is storage capacily 18
limnited, This therefore does not meet ithe specifications of certam types of bags whick

25  require a volume that fits in a specific protection casseite, for instance with 25mL
capacity for cryogenic storage. This simple process is thus inapplicable for bags which
must have a given volume. US Patent 4,496,046 discloses a method of manufacturing a bag

of plastics material encompassed by the pre-characterizing part of claim 1.



20The inventive nethod conprises firstly placing between two superposed

| ayers of a filmof plastics material a nolding insert having a shape,

wi dt h and t hi ckness that correspond to the inside shape, width and

t hi ckness of the bag to be forned. The |ayers are then fornmed into a
part-formed bag whose inner shape, w dth-and thickness are defined by the
nmol ding insert. The part-fbrnmed bag is nade of spaced-apart |ayers that 25
are closed around a portion of the bag periphery by joined edges, |eaving
open edges al @gnAne & tHeliviatioh orm an opening for renoval of the nol ding
insert. The joined edges of the part-forned bag are then seal ed around a

portion of the.bag periphery, |eaving t.he aforesaid opening i.n one side,
Phe ol ding i nberrenEn BEUEs v S PRt trh o med g Prbtughe frian £
openi ng, and tihe iop@rioedgdass of a binplisipdesthodpar haluiyanhgof bige @Bopaildr-bor med
0 Sienor 2 e PRGSO o PR b SR R 1
entire perispheib¥nd hexsaah8dnd ANRINSATRSure BT §heloahl Yl REmPHRRERPIEd |

| ayers are formed by folding over a filmof plastics material. However, it

i s al so possi bithopbmodidyipgvdicdndlile Adp, (61 dnyag wh aven selmen thesivetdhaobdpdy |
5The inventio . [ o, ur.j di.ng to
the above.  der?peytuBiPRRFAS oRE! of bR SERMAREN LAY Aol ERHE UK or
i nt er changeablie thel msiurseqliagahblﬂg Mo@bgerf e praresd ) dakidy bagdzipm:_tdofoﬂ neking a
o o e Pl B bk o PR MR BRSPS bt "ot
the nunmbengof i€ edRpdtbIERIE stad@art thig@R Re§lealy bbBing PF-cERE. THif hRRRAt provides
configurations of the final bag (one or nore conpartnents?, only the

seal i ng cl osubagt Bk vpdiemly Hhslgwabic et withg meesdotammingd hiag eglumenfide imfention
conpartnents. . hi e . 0..RLOLLE - Qf dif t
el vorure: (FelbERARNATP) AARGAMRubBiol o BLABMER RRS AL BLLIEST
nmol ds nust be tledpags tedhifiog aeaaholdilirenbmbnckbisagducodl wiech Br vef adestagephd on

of the draw ngs The inyention w] | % further described, by way of exanple,
wi th ref e encd IEB ST ERGHpRASHEEARIPIIREES n whi ch:
I5 According to a main aspect of the invention, there is provided a method of
manufacturing a bag of plastics material for containing biological samples in particular
for the cryopreservation of such samples, the bag being of the type made of facing
spaced-apart layers of plastics film joined around a sealed peripheral edge whereby the

facing spaced-apart plastics layers define a volume for containing a sample.

20 The inventive method comprises firstly placing between two superposed layers of a
film of plastics material a molding insert having a shape, width and thickness that
correspond to the inside shape, width and thickness of the bag to be formed. The layers
are then formed into a part-formed bag whose inner shape, width and thickness are
defined by the molding Insert. The part-formed bag is wade of spaced-apart layers that

25 are closed around a portion of the bag periphery by joined edges, leaving open edges
along one side that form an opening for removal of the molding insert. The joined
edges of the part-formed bag are then sealed around a portion of the bag periphery,
leaving the aforesaid opening in one side, the molding insert is removed {rom the pari-
formed bag through this opening, and the open edges of the spaced-apart layers of the

30 part-formed bag are brought together along the opening. Lastly, the brought-together



Figure 1 is a perspective view of a nolding assenbly with a folded film

i nserted 20bet ween separated nold pails and with a nolding insert in an
outer position; Figure 2 is a correspondi ng perspective view of the nolding
assenbly with a folded filminserted between the separated nold parts and

wi th the noldizng/bfsert being =tied; Figure 3 shows ther@resaedshoget her
nold parts for the sealing operation; Figure 4 is a perspective view of
the nol di ng assenbly with the nold parts_gtter separation, and with the
nolding insert inits outer renoved position, the part-fornmed bag being
shown resting in the lower nold part; Figure 5 shows a closure sealing

tool formng thegtd al T%sz&’u%ﬂn %&g&hat':@é&src& ‘a;%[?noobubﬁan?ﬁﬁ’%ﬁ@&ﬁ&[}aeﬁpﬁel3'% gpe in

the open side and sea hi's si Figure 6 shows the res

one- conpart rrentth‘bﬁijleéﬁ”@deé%?ém ng of Figure 5's closure sealing tooI

Figure 7 shows anot her cl osur ealing tool for form a_t wo- conpart nent
bag after i nserltrF%Wl’](é’f ‘I‘ﬁ“ﬁ’ﬁWﬁ%ﬁﬁ’F’qa‘ifo‘f"f“ﬂﬂﬁlé’ylfﬂ]d‘c“ﬁé"’%62"%’“?{ B]é‘“éﬁa’ngé‘éh ng
this side. 10Fi goweeditshouwsSpobdige toaseitvid differbtmdi OfPapbyee Bhe e &héer openi ng
of Figure 7's closure sealing tool. Detail ed description The invention
addr esses t he iBsuegntieniiopreposaboveld fonmendesturing stagreecadiyp gethi @bove-

preservat ion b a&ﬁn&ﬂ@ rv@ell'a§ th% rﬂl}%ﬁf’intcgmf)ﬁ% o'nz(\«qm‘% ﬂ'ght o}“ nte hglli'ue;ﬁ;iﬁ Ll'aqu\(é) | ume

shape. The 15i nvention consists I n manufacturi a sinple
and versatil e prdE@deo!s fon fgymipgrthg bagdptagne ?‘H@’dﬁﬁlﬁi}f(a@ﬂléwi‘}mgOb?ct*}ﬁ’é’é@ﬂébns| sts
in positioning agndifsert 40 between one folded film 10", 10" or two flat
planar filnms for formng the bag walls (Figure 1), before maki ng a standard
seal i ng by hi ghth¢ egieialin®mddhuee i gasaef thé ReerBia@swral shape of the bag is

10 independent of the number of compartments, so it can stay the same for different
configurations of the final bag {one or more compartiments), only the sealing closure

tool must change according to the desired number of compartments.

This new method can be used to produce bags of different final volume (for example,
from 10 to 500ml), but in this case the main molds must be adjusted for each different

15  bag volume,
Brief description of the drawings

The invention will be further described, by way of example, with reference to the

accompanying drawings, in which:

Figure 1 is a perspective view of a molding assembly with a folded film inserted

20 between separated mold parts and with a molding insert in an outer position;

Figure 2 is a corresponding perspective view of the molding assembly with a folded
film inserted between the separated mold parts and with the molding insert being

ingerted;

Figure 3 shows the pressed-together mold parts for the sealing operation;



20l ntroduction of the insert 40 between a folded film 10%40" is shown in
Figure 2. The insert 40 generates a natural volune in the bag and so

i ncreases the nom nal capacity at the S810e, tine. Then the two matrices
31,32 are closed around the filmand the insert 40, as shown in Figure 3.
There i s nowlg oy Sigset ching during the form ng process sluemsb@obkasf act t hat
the 25filmnaturally follows the shape of the insert w thout. nechani cal
strains. This results in a finished bag with uniformy thick walls, which
is inmportant for wi thstanding the | ow tenperatures during cryogenic
storage. The insert 40 used during the sealing between the generally planar

[l e, 100" P oubASe: PEeRatind ol Phapsuia Tl 8, ARATSLANPERN d6n shrce

ef ficient storagé I ni shed a s 20. e se rocess
is then acti vat egarateon;, mdgith Be arpldipg Bpagiuipats @utemnmv@chwltwﬂdh@ perahn"@ t hat

once the nHtrIC&%t@ﬁgsﬁﬁﬁﬂ@@ﬁguM@eQa%@m@dggjt formed bag 22 with an
i nherent vol une he second step is to |nsert the tubes 25 and
connectors 26 nﬂard HF

t the fourth sid
met hod, to for ?H@‘F?{s%bi‘éi""?d AU P RYe ”“"‘ "gﬁ’%‘é@@% dﬁe“ st ‘u’“s sbl ves
t he space andl s@mn@geamfmbimnmﬁesmmdamﬂsaﬁmgéuesmihe t hi ckness of the bag
20 will remain constant, reducing thus the thickness of the bag and saving

preci ous st or agejglar@ows the resulting one-compartment bag after opening of Figure 5’s closure

sealing tool.

Figure 7 shows another closure sealing tool for forming a two-compartment bag after

insertion of a connector and tube in the open side and sealing this side.

10 Figure § shows the resulting two-compartment bag after opening of Figure 7°s closure

sealing tool.
Detailed description

The invention addresses the issues mentioned above, In order to store cryogenic
preservation bags there is a need to realize a bag with a built-in volume shape. The

15  invention consists in manufacturing such a bag with a simple and versatile process.

In general terms, the manufacturing process consists in positioning an insert 40
between one folded film 107,10 or two flat planar films for forming the bag walls
(Figure 1), before making a standard sealing by high frequency on three sides of the

bags.

20 Introduction of the insert 40 between a folded film 107°,10” is shown in Figure 2. The
insert 40 generates a natural volume in the bag and so increases the nominal capacity at

the same fime,

Then the two matrices 31,32 are closed around the filim and the inseit 40, as shown in
Figure 3. There is no film stretching during the forming process due to the fact that the

25  film naturally follows the shape of the insert without mechanical strains. This results in



15The manufacturing process is sinplified by conparison to the prior art.
In order to create a built-in volunme and 3-D shape in the bag, the process
uses 1 or 2 generally planar filnms positioned on each side of an insert 40
havi ng the appropriate |length, width and thickness. Then standard HP
seal i ng net haslsed/ssasged to seal three sides of the bag. p@Bhnepasikcul ar

the inventive nethod can for exanple be inplenented by the foll ow ng series
of steps. Two superposed | ayers 10", O fnged by folding over a film 10 of
pl astics material are positioned between the spacednrpart |ower part 31 and
upper part 32 of amain d LArnoiding Hcsprt 40 that has q shape, V LInl and

25 thickness t hgtfim%%’d{ bglﬁ RAH Qﬁlé(grgﬂ Jﬂﬁ:k iv@iﬁ%_i%i&ng%oﬂwﬁq&h}viﬁgﬁ_néiEé ﬁl‘éqw s of

the bag to be forne pl ace 't ween t ayers 10", 10" € maln
seal i ng noul d 3EmMPaBluEEWNY @Y RERC SIoragon its insertable end section 41 that
fits in the cavity 35 of the main sealing -7 nold 30, the insert 40 has
rounded edges 4Zh€ @fstregpaned Agrideotht healing ededn shapacally timab éighs 1@dges.

This cavity 34 in the in. l.ing.oold 30 corresponds to the outside shape
and di nensi ons BWVdﬁEmggﬁgégsfgmﬁg ARG RETY %ﬁﬁepsﬁVﬁ§%§%uW§“d déb%earouﬁd
a portion of§ Sfihisledpad fijdidnys 2hEhedeylimmouns it theeetigitdes, illcorreégpondeng to
a portion of thg peri phery of the bag to be manufactured. This cavity 34
has an opening 35 that opens into a lateral face of the two nold parts
31,32. The nolding insert 40 has an inserted positiqn in which the

i nsertabl e end 9@%13”&%4‘H‘fC?’é”%F*F‘h‘éﬁ“%&lein?ii‘ffﬂ’?%m'Eéw’?Vgé"lf Bt W OFHE Ho ol d
parts 31, 32 whem whieyn @h@efvaose.

The second step is to insert the tubes 25 and connectors 26 and to seal the fourth side
10 of the bag with a standard HFF method, to form the bag 20 as illustrated in Figures 5
and 6.

This solves the space and storage problem described above as the thickness of the bag
20 will remain constant, reducing thus the thickness of the bag and saving precious

storage place.

15  The manufacturing process is simplified by comparison to the prior art. In oxder to
create a built-in volume and 3-D shape in the bag, the process uses 1 or 2 generally
planar films positioned on each side of an insert 40 having the appropriate length,
width and thickness. Then standard HE sealing methods is used to seal three sides of

the bag.

20 In particular, the inveniive method can for example be implemented by the following
series of steps,
Two superposed lavers 107,107 formed by folding over a film 10 of plastics material
are positioned between the spaced-apart lower part 31 and upper part 32 of a main
sealing mould 30, as shown in Flg. 1. A molding insert 40 that hag & shape, width and
25  thickness that corresponds fo the inside shape, width and thickness of the bag to be
formed is placed between the layers 107,107 in the main sealing mould 30, as shown in

Fig. 2. On its insertable end section 41 that fits in the cavity 35 of the main sealing



10 together. This end section 41 of the nolding insert has a shape and

t hi ckness that corresponds to the inside shape and thickness of the bag 20
to be formed in the cavity 34 and is insertable into and renovabl e

| aterally fromthe cavity 34 via the opening 35 by inserting or renoving
the insert 4Q whensdshe two nold parts 31, 32 are pl aced pogaiersas: spaced
apart. 15The nould parts 31,32 are positioned using standard nechani cal

al i gnnent net hods schematically |IIustrateﬂ by way of exanple as colums 33
by which they are slidably nounted together. By bringing together the two
nmoul d parts as shown in Fig. 3, the layers 10',10" are formed into a

par t- f or med bag, g a5 &L ACh.s SHARES sdtdtoﬁ@ ottutgmea%ume@ sHgtlpgd by

t he nol di ng insert The part - ag 22 (see made of
spaced- apart Ia?ﬁkem%t*the plastlcs fl|ﬁ1that are closed around t hree edges
of the bag peri hery by _j oi ned edges, 21 vin en e ges 3 al ong one
side that form Wq65€Hﬁ‘g”?ﬁmﬂﬁ?“F%ﬂﬁvévﬂﬁggﬁﬁegWBﬁ ﬁﬂd @@ﬁf“hﬁm‘*ﬁe
joined edges 2ldigfendifiR op@fetbaf Q0 HEREL hagfial omtcy 34hie clobddesodd gamrtah dfhe bag
peri phery ar al ed, usin h- uency sea

parts 31, 32, gl eav?‘“’ﬁ‘&h‘?hé‘a%ﬁér%‘?"”“d E‘A"% i “’“c“ﬁ%“dnrgb’o“’ap\f’)\ﬁ‘o? "mt ’“w’elé’e"gl ed in
t he subsequent mpemamﬂmnnmm@wmaﬁ ‘Bles sy@m3d hafingepe@ng A thoperenediyeslatehdt wi | |
be sealed in thg SEAREN4 %@gbon protrude fromthe side of the close.d
seal ing nold 30. L%ﬁ g& ggﬁﬁsert 40 is renoved fromthe paid-fornmed bag

22 through ope n‘[‘ﬁlgrng]éyng, dRer® El@tt\!ﬁ ol P sEe - po‘ﬁlltaon m vam(,h dbgspablhotarsh bag 22 is
then inserted in a closure seal |ng¥too which in this exanple

i s adapted for FEREHAY B GHEY SErsaTeERdhft t"ffh@“’ldﬂ’%‘ AloRuEensBay PPIEE0I 50
has a | ower 16 oolog@tnd:t ThHid eﬁdﬂdeo@;ﬂn uppErihd eldipahterSRasw tmp@t aed Mgckness that

correspondi ng recesses 54 for, ce|V|n 5 26 or. any .ot her
connectors ¢ hat aFETRsBAeR el Hopnuatsbigtd 6 e Bl B ™! n°t ne
part-formed bag3fihd idheertablagiito andlretppaiie pardls b b2 cofty Bheiachogunipg $8al i ng
tool are as bef |t} ened, Usin L Gal t hods
schematical ly i W%mgﬁg ed b Iggﬁgfmggmgkgguﬁégdgggg Eﬁﬁgpgg!%pﬁfgg ey are
sl i dably nnunte@g@bgetheﬁﬁﬁ@his allows the two parts to be brought

together, as shown in Fig. 5 in order to bring together the open 10 edges
of the spacéd- apir ’tﬂO‘PIQyPé%%?Z MR POpEMed g EB g 112‘2““él°6h?j‘gt‘ﬁemdb‘%’ﬁﬁdﬁg 24.
The brought - t ogahhekicRfoRsAla bl heR Fealad hymmngta 38 1@ YURRGHeySEAkTidRgy t

forma bag that is c]osed nd .subst antj al | entir eri phery %y t he
seal ed j oi ned eﬂ@@gmngmP%SEYEﬂ“%ﬁ%?ﬁﬂﬁ%gkﬁP“¥w If PEt 1 ﬁ? F“?ﬁe3 the
tubes/portal s omy@ommamtansﬁﬁﬁ&ﬂﬁuohQmﬂhmemexagubemuthemaeﬂmphewamzeealed
edge 21 surrounds and S| e .int art 8. S.
and 8 show a spg‘tﬁk“ 58 %%g #"heg% ?léeslult)e" T e”%énﬁ'derpdftg@n%egggg %2 %ﬁe Flgz% ’\% t h a
seal ed area2®7 mhdr@byacethepdalgy@0of e dldvu@érlknltml@retwccq emoumbihed edges of
conpartments 28t pat  copyR Lt 1006 ANO Rl R 23 208 ShAGEDad ffin cOT
of the bag oppos%t%’ ?ggg %%ﬁ% §Ether1@§ es a ong t ng opeﬁ?na %

this purpose, themu@@eﬁ4€@otmpu¥pf5@rméenenw@bﬁ%é@m@%mﬂsﬂawﬁﬁhéth®eut|on

for form ng thesseal 68 & 88udl the ke cBERQI BGhd O éélphgrg) ad %ﬁﬁstlsﬂl@gﬁ'éiher the
plastics layers at the Tocation of the sealed area when the tool parts

51,52 are brougfitersgettier eeghthe teg entypgeal »”*%gteri@“& HerrifRie”al'dhg t he

j oi ned edgess atgigd@ial @matuaent&tmtdwae ek BigrAfhn. ANchnak 0ngh falrey prRd @ehi on 55
In this way, the ba iven size ang shape produced usjng the majin
sealing nol d 30°¢&h™H \’78 B‘ne“ét’ By Y ﬁ‘it"éﬂ HUABEY PEF i Eoipartmedt £ 98 and
the rel ative sizesdefiithecid 3e.

The molding insert 40 is removed from the part-formed bag 22 through opening 24, as

shown in Fig. 4.



conpartments can be varied at will w thout any need to change the main
seal ings 30, nmeking the process very versatile. The invention al so
contenplates filling the bag 20 with a sanple through an aperture (25, 26),
wher eupon the aperture is sealed and the sanple in the bag is frozen. In

parti cul ar, widgodimicghed bag 20 can be filled with a bi pbegnadssappl e
followed by -9 sealing the conpartnents 28 of nulti-conpartnent bags from
one another by sealing together the facing, parts 29 of the filnms where the
conpartments comruni cate. Usual ly, as described, the bags 20 are of overal
general ly rectangul ar shape and the first sealing step takes place by

seal i ng toget hew! zﬁ‘t o% %Qgﬁleﬂfms%ﬂc% IB%L&OSBM%BQ] 20438, %@lﬂﬁ& j,nree

sides of the recta e openin art - elng
| ocat ed usualIy”Hﬂ@ﬁ@P&Ibaﬁgﬁéﬁ@éoﬁwﬂghém@e@?mﬁgnwdwgbﬁg”Whéﬁéﬂﬂmguml

apertures for tuypegs Zio@adm&loﬁﬁlﬁ@i Qh$ agﬁlpﬁé'rQOJ)lol%t 88 witn- idcgtgg cmgeﬁtlm 1 A
nmet hod of manufacturin bag (20) of plastics material for containin

bi ol ogi cal sanpl&E&ssfsY4 {i‘r‘tef‘ﬁﬁl‘%f'“b‘r’b%s PW&“@%&PE§@F&/%&“PW’%W‘%%% H‘S%‘EFHpI es,

the bag being ofnhbgetivgy sRc@0bpdagi 2y sRpeedorapanis J2ayers (10', 10") of a
plastics filmjoined
The lower and upper parts 51,52 of the closure sealing tool are as before positioned

using standard mechanical alignment methods schematically illustrated by way of
example as columns 33 by which they are slidably mounted together. This allows the
two parts to be brought together, as shown in Fig. 5 in order to bring together the open
10 edges of the spaced-apart layers of the part-formed bag 22 along the opening 24. The
brought-together edges are then sealed by high-frequency sealing to form a bag that is
closed around substantially its entite periphery by the sealed joined edges 21, leaving
apertures at the locations of the tubes/portals or connectors 25/26. In this example, the

peripheral sealed edge 21 surrounds and defines a single internal compartment 28,

15  Figs. 7 and § show a special sealing closure tool 50 for forming the bag 20 with a
sealed area 27 whereby the bag 20 is divided into two (or more) compartments 28 that
communicate with one another at 29 adjacent the edge of the bag opposite said
brought-together edges along the opening 24. For this purpose, the upper tool part 51
has a projection 55 at the location for forming the sealed area 27. This projection 55

20 presses together the plastics layers at the location of the sealed area 27 when the tool
parts 51,52 are brought together. High-frequency sealing is then made along the joined

edges at the location of the opening 24, and along the projection 55

In this way, the bag of given size and shape produced using the main sealing mold 30
can have one or and desired number of compartments 28 and the relative sizes of the
25 compartments can be varied at will without any need {0 change the main sealing mold

30, making the process very versatile,

The invention also contemplates filling the bag 20 with a sample through an aperture
(25,26), whereupon the aperture is sealed and the sample in the bag is frozen. In

particular, the finished bag 20 can be filled with a biclogical sample followed by



5around a seal ed peripheral edge (21) whereby the facing spaced-apart

| ayers of plastics filmdefine a volune for containing a sanple, the nethod
conprising : (a) placing between two superposed |layers (10", 10") of a film
of plastics material a nolding insert (40) having a shape, width and

t hi ckness tQaioepnisRepoNds to the inside shape, w dth apgdridekeass of the
bag to be forned, 10(b) formng the layers into a part-forned bag (22)
whose i nner shape, width and thickness areg defined by the nolding insert
(40), the part-formed bag being made of spaced-apart |ayers that are cl osed
around a portion of the bag periphery by joined edges, |eaving open edges
(23) al ong one gj I Vi i ng
naert (40):  15qe bR Obha R 8 SR hygbhely gt RIR G0l BF LR
part-formed bagtogahyr terfacingipagts é%r)iith@ﬁlnbfwlterﬁéthmémﬁp}h@Wnu111@3‘3\/| ng said
opening (24) in_one side; %2 renoving the nolding_insert 40) fromthe
part-fornmed baguﬁﬁﬁy*%h?%ﬂé % b OHERE 1§ Oreraly generally rectangylyr shpen gichge

toget her the Opﬁl@t ad sst&p’zt%kesqﬂdctem@ sS{1MG Q6lreBRA Fe }blﬁycﬁécfgeﬁf)f ﬂlgq}a@%ﬁmd

oot oags | e B SR M T vt B Rl i fgrmed beg

substantially |b@mQManbmpﬁnmphgnMomym&hawse&kedgﬂnﬂmngadQBSM@ﬁ&ﬁsﬁn
characterlzed ses using a nold (30) that

conpri ses: H%P% nan%ng%gg%§f§%pﬁé¥ can be spaced apart and brought
together in faC|ng 25 rel ationship, the two nold parts defining

t herehetwcen when they are placed together a cavity (34) that corresponds
to the outside shape and di nensions of the bag (20) to be manufactured,
this cavity (34) being closed around a portion of its periphery of its
peri phery corresponding to a portion of the periphery of the bag to be
manuf act ured and havi ng an opening (35) that opens into a |lateral face of
the two nold parts (31, 32); and



a nolding insert (40) that has an inserted position in which an insertable
end section (41) of the insert is situated in the cavity (34) between the
two nold 5 parts when they are placed together, this end section (41) of
the nmol ding insert having a shape and thickness that corresponds to the

i nsi de shape and thickness of the bag (20}0to be formed in the cavity and
being insertable into and renovable laterally fromthe cavity (34) via said
opening (35) by inserting or renoving the insert (40) when the two nold
parts (31,32) are placed together or 10spatdd apart. 2. The nmet hod of

claim1, further conprising.inserting at |east one portal (26) or tube (25)
bet ween the spaced‘apitiod g&mu grghe as%%ﬂ ?Qrpé,Of?Blaﬁt?F H?ﬁeiﬁvégPO( SONEIRE,  at
| east one por tibiofidf)sa@plel HOSr iR thARITREpRErBRBN M E&h BmBRS, tﬁ@g%&fin he
bag. 3. The method of claim2, wherein the portalé;é(%ZG) and/ or tube(s)

(25) are 15 iodhe e pedoed dadinte spasedephrafaers (18% | pilgseesi 8lnopeinedg
24) after cthe nolding.insent. (4 i
(2% o dunse P R8BI R OPPRAT, HE TR R 00 el €

4. The net hod fofm &fiae avblum for codtainvitesn ednmplsttbpmethed canpligifig are perforned to
formthe bag with a peripheral seal ed edge (21) defining a single internal

conpartnment (28Xa) plkinghetnehhed soperpdsad faykrs (20°010°3, of\whitines fiplahiics n@tesiaRps
(e) and (0 a sealed arga (27) | ornmed dividing the.hag into two or nore
i nternal conpart neﬁt"éo}??@)lf’iel‘?aéa}:g?ﬁ%?é P& W‘{ﬁg a’&‘gﬁ‘lgﬁgﬁsﬁg?t SoEiesRat 14 he
edge of the bag (2@)c;8RRORDHE widihthnBiIQkIEREs $ABELHEE vedasRdal ong the openi ng
(24). 0.The nmethod of claimb5, which further conprises f||1|ng t he bag (20)

wth a 25591 € @ndodeal iaide oAt ARALEbLLED) (RN BRe ANOLNGIHIPYnd

seal ing together the facing parts (29) of the Tilhs where the conpartnents

conmmuni cat e. thickness are defined by the molding insert (40), the part-formed bag being
made of spaced-apart layers that are closed around a portion of the bag
periphery by joined edges, leaving open edges (23) along one side that form an

opening (24) for removal of the molding insert (40);

15 (c) sealing together said joined edges (23) of the part-formed bag (22) around a

portion of the bag periphery, leaving said opening (24} in one side;

(d) removing the molding insert (40) from the part-formed bag (22) through said
opening (24);

(¢) bringing together the open edges (23) of the spaced-apart layers of the part-
20 formed bag (22) along said opening (24); and

() sealing the brought-together edges to forim a bag (20) that is closed around

substantially its entire periphery by the sealed joined edges (21);
characierized in that the method comprises using a mold (30) that comprises:

two mold parts (31,32} that can be spaced apart and brought together in facing
25 relationship, the two mold parts defining therebetween when they are placed
together a cavity (34) that corresponds to the outside shape and dimensions of
the bag (20} to be manufactured, this cavity (34) being closed around a portion

of its periphery of its periphery corresponding to a portion of the periphery of



- 12 - 7.The nethod of any preceding claim wherein the bags (20) are of
overall generally rectangul ar shape, and step (c) takes place by sealing
t oget her the joined edges of the part-forned bag al ong three sides of the
rectangul ar bag. 8. The nethod of claim7, wherein said opening is along a
| ong side of the 5rectangul ar bag (20). 9lfThe method of any preceding
claim wherein the edges of the bag (20) are seal ed by high-frequency
seal ing. 10. The nethod of any preceding claim wherein the bag (20) is
filled with a tisetgl te bt Maaufbuedd sapdnting @n CRMiRH6)35) thaeospe iittol b ¢atéral

seal ed and the samle in the bag is 10frozen. 11. The nmethod of any
preceding claim ggﬂﬁﬁﬁgpﬁﬁprwg pﬁFH%?H6LBE ween the two spaced apart nold
parts (31,32) the two superposed | ayers (10',10"). of a filmof plastic
material with the AoPiiig iPieelp) tafiay yrave ]dlit‘-f’_cSWé’éri“_t"H%""( b SRS *hd
with the insert’'s endiofiqel) OMind Hdh)is RASAL] ONGE dalhity £UH DefeetithdtwiRhidld
cavity (34) in the two nol'd parts (31,32); (b) bringing the two nold pails
(31, 32) todether wippitts when thoy dicrijaded degethef.40)s epfl setign i(fl)iafshd melhingsigsert
position in the caylt. Cto formthe films i . par.t r : 22)
whose out er thicknéggxgé%%%Fﬁﬁ?pg%“ﬁ?”?%é”ﬁfﬁ%ﬁg?%ﬁggEgg?bP %E%§$P?§%€g4)
t hat surrounds theof neebhgd2@nc dedbingsl (Mije odvityhand being insertable into and
removable laterally from the cavity (34) via said opening (35) by inserting or
removing the insert (40) when the two mold parts (31,32} are placed together or

10 spaced apart.

2. The method of claim 1, further comprising inserting at least one portal (26) or
tube (25) between the spaced-apart layers before sealing, to form a bag (20) with at

least one portal (26) or tube (25) forming an aperture in one edge of the bag.

3. The method of claim 2, wherein the portal(s) (26) and/or tube(s) (25) are
15  inserted between the spaced-apart layers along said opening (24) after the molding
insert (40) has been removed in step (d) and before said open edges (23) are brought

together and sealed in steps (e) and ().

4. The method of claim 1, 2 or 3, wherein steps (e) and (f) arc performed to form

the bag with a peripheral sealed edge (21) defining a single internal compartment (28).

20 5. The method of elaim 1, 2 or 3, wherein during steps (e) and (f) a sealed area
(27) is formed dividing the bag into two or more internal compartments (28) that
communicate with one another adjacent the edge of the bag (20) opposite said broughi-

wgether edges slong the opening (24).

0. The method of clamm 5, which further comprises filiing ihe bag (20) wiih a
25  sample and sealing the compartments (28) from one another by sealing together the

facing parts (29) of the films where the compartments communicate.



nol ding insert; (e) sealing these joined edges of the bag; (Il 1)

separaii 32); and (V) renoving the MC.IP" fromits inserted posthc
25engagenent in the part-fonned bag (22). 12. The nethod of any preceding
cl ai mwherein steps (e) and (0 are perfornmed to close and seal the joined
edges and to formthe bag (20) into one cdﬁpartrrent or a - 13 - plurality
of conpartnents (28) at choice by using an appropriate closure sealing tool
(50). 13. A nold for nmanufacturing a bag according to the process of any
precedi ng claim t héenmbitlod @fpmyspagdit wainnDwHerpar the Ha3d ,(3@) atehat ocanll be

spaced apart and byrought t her | facing, rel ationshi t he t nol d
parts defini nggPHATES snesfiP G ;?tear(@ %k Blics §§éﬁ'ﬂ§w 'Qeethen vy Jpiaay

t hat corresporgaﬁestatﬁ@ﬁalpf&lﬁb@sagSJ]@iﬂ,ﬁth%qldég pEMS kel bdpe bag (20) to be
manuf act ur ed is cavity (34) being closed around a portion of its

periphery corrgspongicngethOd dfRMikl @”wﬁ&e&h%l@%bxﬂﬂgw aﬂcﬁ’l@fa the Bag dranbe

manuf act ured and havi ng an openi ng (35 hat opens into a |l ateral face of
the two nold paetergu{®dbag®t). and

0. The method of any preceding claim, wherein the edges of the bag (20) are
sealed by high-frequency sealing.

10, The method of any preceding claim, wherein the bag (20) is filled with a
sample through an aperture (25,20), the aperture is sealed and the sample in the bag is

10 frozen.
11. The method of any preceding claim, comprising:

(a) placing between the two spaced apart mold parts (31,32) the two
superposed layers (10°,10”) of a film of plastics material with the molding
insert (40) located between the two layers and with the insert’s end section

15 (41} positioned in registry with said cavity (34) in the two mold parts
(31,32);

(b) bringing the two mold parts (31,32) together with the molding insert (40)
placed in its inserted position in the cavity (34), to form the films into a
part-formed bag (22) whose outer thickness is delimited by the dimensions

20 of the cavity {(34) that surrounds the inserted end section (41) of the
molding insert;

(¢} scaling these joined edges of the bag;

{d1} separating the two mold parts (31,32); and

(A2} remeving the molding insert (40} from its ingerted position and from its

25 engagement in the part-formed bag (22).
12, The method of any preceding claim wherein steps (¢) and (f) are performed to

close and seal the joined edges and to form the bag (20) inte one compartment or a



a nolding insert (40) that has an inserted position in which an insertable
end section (41) of the insert is situated in the cavity (34) between the
two nold parts (31, 32) when they are placed together, this end section (41)
of 15 the nolding insert having a shape and thickness that corresponds to
t he inside shape and thickness of the bagl!f20) to be forned in the cavity
and being insertable into and renovable laterally fromthe cavity (34) via
said opening (35) by inserting or renoving the insert (40) when the two

mol d parts (31pl@A)ityascddlpeadntsqeel Aehoe bypRtQnadardpria0ddsuld eealifg €oddf
claim13 in conbination with a plurality of interchangeable closure sealing
tool s (50) forﬁpbrning the bag (20) into one internal conpartnent or a
plurality of internal conpartnents (28) at choice. ,

13. A mold for manufacturing a’bag according to the process of any preceding

claim, the mold comprising:

5 - two mold parts (31,32) that can be spaced apart and brought together in
facing relationship, the two mold parts defining therebetween when they are
placed together a cavity (34) that corresponds to the outside shape and
dimensions of the bag (20) to be manufactured, this cavity (34) being closed
around a portion of its periphery corresponding to a portion of the periphery

10 of the bag to be manufactured and having an opening (35) that opens into a

lateral face of the two mold parts (31,32); and

- a molding insert (40) that has an inserted position in which an insertable
end section (41) of the insert is situated in the cavity (34) between the two
mold parts (31,32) when they are placed together, this end section (41) of

15 the molding insert having a shape and thickness that corresponds to the
inside shape and thickness of the bag (20} to be formed in the cavity and
being insertable into and removable laterally from the cavity (34) via said
opening (35) by inserting or removing the insert (40) when the two mold
parts (31,32) are placed together or spaced apart.

20 14, The mold of claim 13 in combination with a plurality of interchangeable

closure sealing tools (50) for forming the bag (20) into one infernal compartment or a

plurality of internal compartments (28) at choice.



